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Abnormal  meter  records,  bv  R.  For- 
rest Preston,  33,  402:'  by  Fer- 
ranti,  Ltd..  82;  by  T.  R.  Kcr- 
nick,  167.  342;  by  T.  Southgatc, 
178 
Accumulator  froth,  bv  "  Curious," 
274;  bv  A.  E.  Froit.  306:  by  W. 
Peto,  391;  bv  T.  Hcskcth,  402, 
464;  by  J.  Plummer.  437;  by 
W.  C.  Coates,  437,  530;  by  D. 
S.  Wilson,  437;  by  H.  E. 
Clarke.  499;  bv  "J.  H.  H.." 
499:  by  R.  E'.  Beswick.  499; 
bv  T.  Stretton,  529;  by  B.  Bar- 
ber. 530 
Armature  core  bands,  by  "  .Arma- 
ture.*' 33:  bv  "  Motor',**  47:  by 
"G.  E.  W.,'**  82;  bv  "J.  J.  P. 
C..**  13S 
Battery  carbons,  bv    S.    Beeton.   567: 

by  F.   W.   Challis.   598 
Batterv  explosions,  bv  "  Denzc,'*  178; 
bv    F.    J.     Holmis,    212;      by    J. 
Thain,    212 
Books    on    lighting    and    heating,     bv 

"Wireman.**    402 
Bradford    housing     schcmo.    The,    by 

"  Pregress.'*   390 
Business   methods,  by   Matt.  Jennison, 

818 
CarmartheiT    electricitv     works.     Fire 

at.   by   A.   Preston.  850 
Carpets     and      the     electric      suction 
cleaner,    bv    G.    M.    Dates,   273; 
by    Magic    Appliances.    Ltd.,  273; 
by    M.    G.    Howell,    306;     by    L. 
G.     Hawkins,     342;      bv     C.    B. 
Gates,    342;     bv    C.    G.    Nobbs, 
391;    by  A.  Orr,  403 
Charges  for  ser\-ice   mains,   bv  "  Dis- 
gusted.'*   46;     bv    "J.    A.    G.,*' 
S3;     bv  F.    .S.    Paterson,  1.34;    bv 
"Central    Station    Engineer.'*   !(;7 
Cheapcr  postage,    bv   H.    Allcock.   G71 
Cleaning    enamelled    slate,    bv    J.    H. 
Robbords.     498:     bv     "  H.    C" 
■129:    bv  W.  C.    Fullor.  .529;     by 
"  H.  W.."  529;    by  R.  C.  Smith. 
565 
Coal  shortage  and  oil   fuel,   by   S.   H. 
Fowles,    46;    by   "Junior    Charge 
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Competition     in    the    South    .American 

market,    by  J.   E.    Stewart.  134 
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paratus,   by    A.    J.    Howard,    .391 
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F.    Fogarty.   709 
Contact    arc    splitter,    by    Whipp    and 

Bourne.  40 
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ain First."  436;  bv  H.  Hodges. 
436;  bv  R.  Durnford.  497;  bv 
"  Grimsbv."  498;  by  W.  C. 
Je-iry,  498;  b»  C.  N.  Vernon. 
530;  by  A.  G.  Hudson,  565 
Conundrum,    A,     by     Everett,     Edg 

cumbe   &    Co.,   404 
Converting    50-cyclc    alternating      to 
1  JOG  V.    direct  current,   by   "  K. 
W.."  34 
Correspondence    ft    the    E.P.E.A..    by 
E.    W.  Dor.y,  46,    by   L.  T.    C. 
Ruuell.    135 
Cost  of  living   in  Spain,   by   E.   Scotl- 

Rivett.    33 
Cost  of  living   in   West  Africa,   by    R. 

N.    Torpy,   402 
Country    house    lighting   plant,    by   C. 
E.    Atkinson.     342;      by     P,    F. 
Roberts.  273;    by   M.  Tate,   307 
Cos'entry        Corporation        and        Iho 
E.P.E.A..   by   "Fair    Play,"   499; 
by  "  One    Interested."  US!) 
Current    limiting     simplified,     by    A. 

Williams.    709 
Design  of  bakery  machines.  The,    by 

W.    Ellerd-Styles,  402.   444 
Design        of      switches,       The,        by 

"  Seager,"    671 
Dishonest    employers,     by    "  Justice," 
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Disputed       meter      re.iding,     ;\,     by 

"  Perplexed,"   780:     bv    "  E.    T. 

B.,"  818;    by  "  Stop  Watch."  885 

Dover  Corporation    Electricitv    Works 

.  and   its   staff,   by    "P.   W.,*'  32; 

by  W.  A.  Jones,  46 
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K.  T.'  Alldread,  566;  bv  G. 
White,      566;      by    "Contractor*! 
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M\slerious  occurrence.  A,  bv  "A. 
H.,**  82;    bv  A.  Coates,  135 

Nation.il  Electric  Light  Association 
o(  .America  :  Chicago  Conven- 
tion, bv  J.   W.   Bcauchamp.  47 

Neon    night    lamps,    by   C.    \V.    Cook, 


Gothard,  597;  by  Tvler  &  Free- 
m.in,  597;  by  "  M.'E.  C.  A..*' 
,W7:  by  A.  J.  Abraham,  597;  bv 
W.  H.  F.  Murdoch,  598:  bv 
K.  \.  Andrew,  638;  by  "  Con- 
tmctor,'*  672;  by  "  Inspector," 
672;  by  W.  A.  Allwright,  672; 
bv  \V.  Lawrence,  "45;  by  W. 
R.  Clements,  745;  bv  R.  A. 
Parsons.  745,  884;  bv  F.  C. 
Raphael.  74.'i:  884:  by  H.  T. 
Harrison,  780;  bv  R.  Hanipson. 
872;  bv  P.  T.  'Kimmins,  817; 
bv  A.  B.  Randell,  8.50;  by  J.  C. 
White,  884 
Dvnamo  problem,  A.  by  "  Electron." 
671;  by  F.  G.  Johnson,  709;  bv 
"  Engineer,**  709;  by  R.  W. 
Jones,  710;  by  G.  W.  L.  Wol- 
land,  746 
Electric  irons  in  Canada,  by  "  Ex- 
port.*' 498 
Electric  Lsmp  Manufacturers'  .Asso- 
ciation and  retrospective  lamp 
rebates,  by  "  Paratus."  82 
Electric  light  wiring  s\-stems.  bv  H. 
Verrall,  33;  by  J.'  P.  Gibb,  33; 
by  J.  H.  Windibank.  47 
Electrical  Trades  Union  and  non-union 
labour.  The,  by  "  Draughtsman," 
242:  bv  "Fair  Play,"  242;  bv 
"  Non-Union,"  275;  by  L.  H. 
Edwards,  306 
Electricity    for    all,    by    F.    M.    West, 

390 
Electricity    in    isolated    buildings,    by 
R.  F.  Long,   038;    bv   F.  Smith, 
671;     by    M.   Tate.    747 
Enamel   for    mercurv    meter   discs,   bv 
"  F.    B.     S.,"'404;     by    R.    M. 
Moberly,    404 
Engineering      industry      in    Johannes- 
burg,  bv    B.    San'kcv.   46 
E.P.E.A.    and    Dover.    '&<:..    The.     by 
"Wake    Up,"    167;     by    "  Nothi- 
ninit,"    179 
E.P.E.A.    and   the  E.T.U..   bv    W.    J. 
Webb,  464.  671;    bv  W.  A.  Jones, 
497 
E.P.E..A.       schedule       and      economy 
stunts.  The,  by  W.  A.  Jones,  274; 
bv    "Antl    Bunkum,'      307;      bv 
W.       H.      Simpson.      341:       by 
"  Borough     Electrical     Engineer," 
391 
E.T.U.    and    station    engineers.    The. 

by  "  Delta.*'  .565 
Excessive    heating    of      armature,    by 

"A.  R.  M.,"  638 
Fire       at        Carmarthen        Electricitv 
Works,  The.    bv    A.    Preston.    8.50 
Flickering  light."  bv  "  L.  R.  I.,**  274: 

by  S.  E.   Phillpot.  341 
Foreign    competition,    by    W.    A.    C. 

Phillpot,   307 
Free  wiring  systems,  by   E.   Hansom, 

709 
Gas  V.  Electricity,  by   E.    P.    Barfield. 

566 
Glasgow  hiring    system.  The,    by    R. 

B.    Mitchell,    465 
Grading      of      mains      engineers,      by 
"  Rev.    Counter,*'    34;      by     "  It 
\Von*t    Do,**   34;    bv   "Grade  8,** 
34 
Grinding     v.    Turning    Commutators, 
by      "  .Adsum,"       530;       by     J. 
Phillips    &   Co.,    565;     by    A.     A. 
Hurry,   598 
High-pressure    fuses,    by    J.    B.    Rud- 

kin,   884 
High-pressure   transmission    line    insu- 
lators,  by   R.   E.   Golden,   342 
I.E.E.      informal     meetings,      by      F. 

Pooley.    673 

I.E.E.    rules.  The.    bv   "  Pilot,"    598 

Installation    and   u«.-  'ol   electricitv    in 

coal  mines,  bv  F.  G.  Travis,  747; 
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Nenagh.  441 

Newark.    823 

NewcasUe  (Co.   Down).    151.  04.) 

N..wcas.U-e.n-rvne,   409 

\oweastle-und.r-I.vnie.    90 

\,-wDort  (I.   «(  WVl-   W 

Nl.w^or!    (Mon.),.2S..    378.   609 


Abl 


7.'iO 


Sou*^Shields.  186.  312,  379,   571 

Southwick.    504 

Sovland,    90  . 

Spain.  119.   248,   677,   .oO 

Spalding.    Ii77,    856 

Spenborough.   609 

StafTor.1.  186.  379 

Stepnev.  248 

Stirling,  382.   *4S 

Stoke--on-Trenl.   186.   571 

Stretford.   249 

Strichen   (.Aberdeenshire).  249.  410 

Sunderland.  53 

Sw.nsea.  90.  282.  379.  504.  5.1 

Sw.Klen,    119.   281,  855 

Swindon,   609 

Swinton.   410 

Svdncv   (N.S.W,).  lal.  .-03 

Taunton.  53._  249 

Teignmouth,'  119.   313.   504.   571 
Tishury.   119.    443_ 
Torinorden.   34b.  .aO 
TorMuav.   317,   856 
Truro,   538,  751 
Tuam    (Co.    Galway),  442 
Tullaniore,  6*3 
Tunbridge  WelLs,  21. 
Turkev.    785 

Ivnemouth.  442 

Inili-d  Stales.  90.  282.  410 

I  pper  Silesia,  604 

W'akefield.    312.     ;»40 

Wal.s,    282 

Willasev,  MS 

Walmer',   90,   346 

Walsall,    5:f.    410,    6.7 

WaU^nin-N.,^.     379,     443.    8.-S 


890 


Ner'/ealand"*','  249.  410.  5:J7.  609, 

643,  714.  856 
Nordon.   537 
N'orthallerton.    8.>6 
N'orlhampton.   18h.   8j6 
\„rthwich.    217.  378 
Sorthwood.    .537 
Norway.  004.  785 
Norwich,  180.  677 
is'oltingham,   378,  iT. 


igion.  90.  249.  472 

\\.iteriord.    8.i6 
Watford.    151.     677_ 
Wellinghorough,    l.> 
\\..|sh,wol.     tW» 
West    Broniwuh,  90,  .Ni.  N» 
West  Cornforth.  410 
W.-it    Ham.    151 
W.St   Riding.    119     , 
W.vhri.lge.     53.    S..0 
W.Mm.ulh.    346  _ 

Whll.liaven,  24!>,   856.   890 
WiekK.w.    8.16 

Will.s.len.   90.   IStS.  24!>.  t>43 
Wiml.1.-<lon.    15.   '.146 

Wolverhampton.     .A.     18«>,    -I..    -♦••• 
8!)0  .... 

Wln»h.-ster.    249,   '.Mti.    »>4.t 

W'.m-.-ster,    «>.    M2.    5«>4.    04:1.    .14 

Worksop.    249.   613 

Worthing.  M*.  S23.  S..<.  _. 

\Vr.  "ham,   24!l.  2S2.  M.  379.  677 

Wve   (Kent).   473 

V.-WTilouth.    443,    677 

Y^k^'sw!  379,  _504.   .177.   786,   823 
Vstmdgynlnis.  a.l 

Lighting  c.imi«i«n.  An  industrial.    640 
Lighting.   Church,   18,   1*4 
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Lighting    of    taclorics    and    workshops, 

Thf,  293.  eS 
Lighting    plants    in     .Argentina,    S28 
Lighting     sets,     .Aulom-itic.    by    H.     R. 

Taunton.    d04 
Lighting.    Ston-,    674 
Lighting   system,    L'ndergrutind  conduit. 

Lighting.   Theatre,   783 

Lima.  A   strike  .it,  302 

Liiren    mill    eKvtrificiIion.    ■W7 

Linking-up   of    the   snuill    u;itt-r    powers 

in   Scotl.md,   The,    by    Prof.    F.    G. 

l^aily.   «0 
Liquid    rheost.Tts.   The  design  of,   by   W. 

Wilson,    K» 


LlQniwrios  s — 

.\iaddin     Renew    Ektlric    Lamp    Cor- 
poration,   183 

AUies    Electric   L.-imp    Repairing   Co., 
781 

Amalgamated    Electric   Works,  532 

Ampere     Electrical     Engineering     and 
Plating  Co.,  568 

.^nglo-Foreign  Tramwav  Syndicate.  H 

Anglo-French    Wireless  Co.',    Ltd..  886 

Anglo  -  Norwegian      Electro  -  Chemical 
and    Finance   Co.,    49 

Aqua    Electric    Co..   781 

.Arc  &  General    Equipment,    308 

Argentine    Electricitv   Co..    819 

.\rmorduct  British  Co..  11.  183 

•Associated     Trading     &      Engineering 
Co.,  819  SI. 

.Automobile     Electrical    Repairers,    886 

Bower  &   Tavlor,   183 

City      Electric     Welding      Co.     (New- 
castle), 406 

Dakon,    Downes    4-    Co..    11 

Devon   Hvdr«-Electric  &   Development 
Co..  11 

Dubilier   Condenser    Co.,   710 

E.B.C.     Electrical     Co.,    SO 

Egyptian    Power     &    .Nitrogen    Syndi- 
cate,  819 

Electric   Fishing   Co..    639 

Electrical    &     Engineering      Develop- 
ment, 747 

Electrical      Maintenance     Co.     (Liver- 
pool),   115,    183 

Engineering  i   Arc    Lamps,  SO,   118 

Engineering    Depots.    747 

Florundum    Flame   Carbons,   406' 

Gratze,    1S3.  213 

Guildford   Electricity  Suppiv   Co.,  600, 
639 

Hall     Bros.     (Manchester),     568 

Hand    (R.    B.)  &•  Co.,    500 

Hayward  (W.   G.   C.)  &  Co.,  115,   781 

He.ids    (El..ctriral).    639 

Hudson's    Electrical    Engineering  Co., 
244,    308.    639 

Husband.    F..    278 

Ilford    Dry    Battery    Co.,    819.    886 

Leeds     .Alliance     Electrical     Manufac- 
turing  Co.,   819 

Lithanode.    148 

Little  Wonder    Batterv    Co..   115,   406 

Malaga    Electricitv    Co..   308 

Maxim    Lamp   Works.   406.  532 

Mersev    Electrical      Engineering    Co., 
600 

Mutual    Electric    Trust.    532 

Vational   Electric  Time   Co..   747 

New  Process  Electrical  Lamp  Co.,  600 

OHham,      .Ashton     &     Hvde      Electric 
Tramways.   244 

Orizaba    Tramways    Syndicate.    213 

Oxford    PorLible    Projector,    406 

Peter   Hariev.    11 

Phonopore  Construction  Co.,  568,  60O, 
819 

Portable    Electric     Motors    (1919),    50. 
344 

Power  Gas  Economy,   819 

Premier    Accumulator    Co..    The,     781 

Pritchett      &      Cold       and       Electrical 
Power    Storage  Co..  747.   781 

Railless    Electric    Traction    Co.,    148, 
781 

Renew    Ijmp  Co.   (Eastern).   468.  «3H 

Selson    Engineering  Co.   (France),  568 

.Signal     Electric    Co.,    115 

Spenserj.  467 

Slols    Electrophone      Co.    (1914),    115, 
I8S 

Sloneyrrolt    Kleclrical    Works.    710 

Sirachnn.    Osw.ll    *•   Co..    710 

Surrey    Electrical  Co..   IIS 

Sutton-in-A>hlield     Motor    &    Electrical 
Engineering    Co..    213,    344,    .343 

T.B.S.      Eleruical     Construction    Co., 
SOO,   567 

Technical     Intelligence     Services     and 
the  Trchnical  Rrrirw.  IK) 

Telephone     Manul.ictuting     Co.,     fiOO 

Cniled    Elerlrlr   r.,r   Co.,  40 

Wellman.  Head,  Stolhert  &  Pitt.  Ll  I 
710,   8»i 

Wholesale  Electrical   Co.,   146,  213 


Local  authorities  and  the  supply  of 
fitting.*.   698 

!.nrnmotives,     .\    new    furbo-declric,     ."m 

l^ocnmotivrs.  British  Thumion-Houston 
electric    shunltnij.   27 

Lrwomntives,    Electric.    705 

I.rt-omotives     in    Japan,    Electric,    279 

Locomotives  on  the  Isle  of  Man.  Bat- 
tery, 462 

Locr>motives.    Turbine,  314 

London  .ind  Home  Counties  Electricitv 
District — Commissior>ers*  decisiotts. 
866 

London,   Ball    lighting    in,   189 


U)ndon  F.iir  and  Market,  The,  100 

London    inquiry.  The,   171 

London   "  toll  "  telephone  cxchant:e,   .A, 

371 
London's  electricity   supply,  841 
Long-distance    transmission   of  electrical 

energy,     with     .sptvial     refenncE    to 

tid.il  power,  by  T.  F.  Wall,  3m.  118 
Ixnis,    Profit   and,   203 
lx>w-tcmperature  carbonis:ilidh    of   co;il, 

The,  664 
l.ow-\-oltage    overhead    distribution,     bv 

B.   Welhoum,  97 
Lyons   Fair,  The.  150.    74.1 
l.\ons,    Inwntors'  competition   at,    149 


MACHINERY      for      Diesel      en, 
:>hips,   .Auxiliary,   713 
Machinery       imports       e:cemptions 

Ecuador,    570 
Machinery     in    Germany,     Rcplacen 


M.achinery   position   in  China.   The,  439 
Machinery,    The   rating  of,    by  .A  Legal 


Magn 


Contributor,  617 


Ho 


145 


.Magnetic  field.  The  path  of  a  small  pel 
meablc  body  in  a,  by  Prof.  W. 
Cramp,   73d 

Magnetic  properties  of  monel  metal. 
The.  292 

Magnetic  storms  of  the  present  Solar 
Cycle,  by  the  Rev.  A.  L.  Cortie, 
451 

Magnetic  storms ;  Their  effects  upon 
railway  signal  and  telegraph 
appaiatus,  by  W.  J.  Tliorrowgood, 
260 

Magnetic   suney,    .A,   898 

Magnetooptical    effect,    .A     novel,    122 

Magnetos  for  internal<ombustion  en- 
gines,   by    E.  A.  Watson.  28 

Magnets  for  salvage  operation.  Electric 
lifting,  508 

Mains  photography,  by  .A.  F.  Beach, 
738 

Mancheste-  Electro-harmonic  Society. 
The,   18 

Manchester  Motor   Parade,   160 

Manchester.   Practical   education   at,  252 

Afann.    Egerton   &  Co.'s  showroom,   170 

Manuf.acli'rers'  conference,    5(J8 

Markets  of  South  .America,  The  elec- 
trical, by   P.  F.  Martin,  631 

Measurement    of  frequency.   The,    121 

.Measuring    enrotion,   160 

Measuring  instruments.  Electrical,  51 

Measjring  instruments,  "  Super-scale." 
139 

Mechanical  advantages  of  electric  loco- 
motives compared  with  steam  en- 
gines,  by   Sir  V.    L.  R.   Raven,  191 

Mechanical  appliances  and  labour  in 
loading  and  unloading  ships'  car- 
goes,  bv   .A.    Musker,  259 

Medals   for  resuscitation,  285 

Medicine.    Electricity   in,    190 

Melb-^u.-ne,    Electricity    Commission     at, 


168 


fiers,   Large,    192 
Metal    interests,    Cicrman,   749 
Metal  Workers'  Union,  German,  118 
Metal-working  in  Germany,  373 
.Metallic-resistance    materials.    Specifics 

lion  for,  471 
Meter  inspection.  The  value  of,  123 
Meter-testing,   Phase-shifting  device   lo 


M., 


87n 


Mctor-testing     Phase-shifting  de 


494 


for, 


Metric  system  in  .America,  The,  540 
Metric  svstem   in    Japan.    167 
Metraoolitan-\'ickers       Elei-trical       Co., 

Ltd.-Trnfford   Park   Works.  75 
Metropolitan-Vickers    -  howrooms.    New, 

Mexico  after  revolution,  C95 
Mexico,    Trade  with,   341 
Microchronograph,      The,      by      R.      .A. 

Sampson,    452 
Midland    Electric     Manufacturing     Co  's 

Works,   The,  807 
M  'I,    .A    new   electric    rolling,   475 
Mill.     Electrified    sugar.   63 
.Million-volt    transmission,  394 
Mills,    A.C.    periodicity    in.    416 
Miners'   Conference    aiid   F.B.I..  279 
Miners'    lamps,   12,  502 
Miners'    unions,  280 
Mines,  Eliirtricitv   in.  298.  842.  K47 
Mini.«.    Electcirilv     in.    bv    M.      I.    Wil- 
liams-Ellis,  395,    428' 
Minimum    charge.      Economy    and     the, 

267 
Mining  and  engineering  dis-puti-s.  The.  3 
Mining    Drngers   Research    Ikxird,    122 
Mining    plant    for   Canada.    116 
Minister  of    Transport.    The.   317 
Mission    from  Cuba,   A,   676 
Modern    high-spe«d    centrifugal    pumps, 

by    Dr.  S.    F.    Barclay.  452 
Monel    metal.    The   magnetic    pronertit.s 

of,   292 
Motor^-ar.     Wireless^ontrolled,     '253 
•Motor-cars,  High-frequency  stray 

sparks  on,  by  "  Voltman,"  878 
Motrir-«ars,  The  electrical  equipment  of. 

Motcr-cvcl-  .Show.   The  Cycle    and.    788 
.Moli.r    drivers    lor    the    R.A.F..     Fitters 

and.  .WR 
Mor'«-   Kxhitition,  The  Commercial,  471, 


.Molo 


F>hibition,      The     Inlernati 


(»6 

Motor  parade,    Manchester,    160 
Motor    Show.    Calcutta.   281 
Motor   vans    in   Sweden,    Ekvrtric, 
Municipal    refuse  salvage,  734 


.Municipal  Tramways  Association   (Inc.), 
Annual   Conference  at   Salford,   481, 
513 
Municipal    tramways    at    bay,   457 
iMumcipal  Tramways  Conference  (1922), 


N.ATION'.AL     .As.suciatiun     of     Supt-r- 
vising    Electricians,   894 
National  Cuuncil,  Kecunslitution  of  the, 

170 
National   Electrical    Convention,    A,    106 
National   Joint    Board,     I'he,   39 
National     Physical    Laboratory :  Annual 

visitation   and  report,    66,    80 
Ncalc    Elictroniagnet,    Submarine    tests 

with    the,    303 
Near  East,  Tlic  outlook  in  the,  64 
Neckjr  H\dro-eleclric   Works,   675 
Negatron  .  A    new     negative     resistance 
device    foi      use    in     wireless     tele- 
graphy,   The,    by    .      Scott-Taggart, 

Netherlands    East    Indies,    Public    con- 
tracts   for   the,    778 
Ne\v;as,le    Housing    Exhibition,    860 

Nkw  Compa.nies — 

.Advance   Lamp   Co.,   720 

Allen  (L.  T.)  (Ormskirk  &  Penrith) 
Co.,  178 

Allenwest-BrookhirsI   (1921),   221 

-Alliance    Wholesale    Electrical,   58 

"  .A^  O."  Reflector  Co.,  576 

Aqua  Electric  Co.,  828 

-Arctic  Fuse  &  Electrical  Manufactur- 
ing Co.,446 

Arrowsmith   {H.)  &  Co.,  791 

Asbestos  Supply  and  Covering  Co., 
478  ■ 

Barnett,  B.  (Electrical  Engineers),  414 

Baynes   Electrical    Co.,    478 

Beecrott    &     Partners,    649 

13.T.    Staff    Stores,    222 

Blockley  Electrical  Engineering  Co., 
861 

Bordesley  Electrical  Accessories  Co., 
478 

British   and    European    Trading  Co.,, 

British  .Association  for  the  •Advance- 
ment of  Radiology  and  Physio- 
therapy,   351 

British  .Automatic  Telephone  Installa- 
tion Co,,    382 

British    Engineering  Units,  896 

British  Samples,  286 

British  Standard  Centrifugal  Pump 
Co.,   510 

Broadbents  Patents  Co.  (Southporl), 
576 

Car  Ignition  and  Lighting  Co.,  681 

Carlton   Lamp  Co.,  720 

Carndonagh   Electric  Supply,   896 

anema  Engineering  Co.,  512 

Clear   Hooters,  383 

Colley  &  Co.,  20 

Davis  Electrical  Co.,  576 

Davis;  Hudson  &  Co.,  649 

Delstar  Engineering  Co.,  720 

Dewhurst,    Edward,  542 

Dubilier  Condenser  Co.   (1921).  828 

Electric   and     Railway     Finance    Cor- 


828 


221 


Co., 


El€s:trolu.\.  350 

Engineers'  Club  (London),  Ltd..  386 
Gaunt  &  Wilkinson,  94 
Hampstead   Electrical   Co..  542 
Hands  (G.)  &  Co.   (Glasgow),  755 
Hall    Telephone   Accessories,  LIS 
Hay  Maryon  Works  (Stroud),  221 
Hitchcock's  Magnetic  Engine  Co.,  79 
Hugh   Stanley    Co.,  The.   58 
Industrial   League  and  Council,  511 
International     Ekctrolvlic     Plant   Co. 

478 
Jeary   Electrical    Co.,  155 
Jesmond    Electrical    and    General    En 

ginrering   Co.,  446 
Jones  &    Pordes,   318 
l_-iwford    Ross.   861 
Lloyd    &■    Ramsden.   510 
London    EmiTv    Works   (UfJl).  '221 
Lowkc    &•    .Sons,    125 
Malleable  Fillings,  135 
Marshall   (A.)   &■    Co.,    58 
.Meridian    Electric    Co.,    383 
Modern    El..clriral   Suppiv  Co..   286 
Moore  «.•   Bark.T.   .^IS      ' 
Morgan's   (Hirmingham)    Electric    Mo 


Myriad    Display   Co..   382 

Norwegian    Radio   Co.,  222 

O.rlikon.    649 

Ohms.    286 

f)Isen    Engine  Syndicate.    94 

Payne   IR.    F.).    Gallwev    X    Co.. 

720 

Pneumatic   Power   Useri   Co.,  30 

Portham    Separators.    :t83 

Po'ver   House   Components,  730 

Premier  .Accumulator   Co.    (11921) 

791 

Railgrip   Syndicate,  7.55 

Rawcliffe  (F.)  &•  Co.,  286 

Resisto    Electric    Wire   and  Tape 

Co., 

414 

Rose    Bros.   Electrical   Co.,   221 
R<ws   &   Co.   (Electric),   125 
Rowland   (S.)  &  Co..    94 
Rubb-r  Club  of  Great   Britain,  155 
Scintillating   Sign   Co.,  649 
Scottish    Engineering  Corporation,  350 


Sclect-o- 
Semaphi 


Pho 


321 


478 


Shoreham  and  District  Electric  Light. 

ing  and  Power  Co.,  478 
Standard  Electric  Sign  Co.,  221 
Stentaphone  Motor    Accessories  (1921), 

684 
Spensers   (Scotland),   791 
Strlchen    Electric    Suppiv     Co.,    049 
Supra  Electrical  Co.,  896 
Sussex   Electricity  Supply   Co.,  125 
Symondsbury    Electric    Lighting    Co., 

720 
Talbot  &   Loblcy,  614 
Tisbury   Electric  Suppiv  Co.,  350 
Tough  (W.  J.)  &  Partners,  221 
Union  Electric  Welding    Co.   (Egypt), 

Visco  Engineering  Co.,  414 
Wheeler's  Electric  Shade  Carrier,  755 
Whiffen,    R.,    383 
Wimbledon  Electrical  Co.,  446 
Wintcrsgill  &  Worth,  684 
Wren       Three-Link       Patent       Safety 
Coupler,  286 


New     Electrical     Devices.     Fittings, 
AND  Plant— 
"  .Adjustalite "    Pendant,    The,    177 
"  Agraf  "  Switch,  The,  272 
Air  compresser,    A    Reavell,    726 
"  Airedale  "  Oil  Circuit-breaker,  The, 

466 
"  .Airolite  "    power    set,   The,   622 
Alkal-acid  indicator,  Empson's,  455 
Ammeter,  A  simple  form  of,  519 
"  Baby    Par.agon  "  switch     and     fuse. 

The,  177 
"  Baby-spot  "  projector.   The,  587 
Belting,  A  new,  271 
"  Brooklite  "   1-kW   set.   The,   655 
Brush  holder,  .A  new,  271 
"  B.S.T."  hand  lamp.  401 
"  Bungalyte  "  set.  The,  79 
"  Carron  "  grate  suite.   A,  655 
Circuit-breaker,  A  new,  455 
Coal  and  electric  range,  A   combined, 

726 
Conduit  and   pip^-cloaning  device.  An 

electric,   Sf71 
Continuity  fitting,  A  new,   147 
Copier,  the  "  Hail-Mark,"  779 
(Coupling,  Flexible  insulating,  35 
"  Coventry  "  chain  coupling.  The,  655 
"  Creda  "  bowl  fire.  The,  586 
Current  limiter,  A  new.   36 
Cut-outs  for  housing  schemes.  Service, 

210 
"  Dictograph  "  telephone  junction  box. 

The,  273 
Dock  cranes,  .Mobile  electric,  693 
*'  Duros  "  accumulator.  The,  147 
Egg  tester.   An  electric,    79 
F^ry  cell.  The,  372 
Fires.    Ornamental    electric.   519 
Floodlight  projectors,  B.T.H.,  401 
Foot-candle  meter,  .A,  373 
"  Garage  "  converter,  The.  35 
"  Genii  "  electric  distillers.  148 
"  Gescha  "  cable  connector.  The,  210 
Glossing  iron.  An  electric,  838 
Grubb  non-dazzle  motor-car  headlamp. 

The.   467 
Hot-plate,  An   adaptable,  72a 
"  Isco  "  loop-in  cut-outs,  337 
Kettle   and   teapot,   .A  combined.   4(11 
Kinema   projection    lamp,  .A    new,    147 
Kinema  projector,  .A  small,  726 
Kohler  lighting  plant.  The,  587,  601 
Lamp  guard,  .A  new,  779 
Lagip-locking  device.  A,   325 
Lantern,  An  improved  electric.  79 
I.ightmeter,  The  "  Benjamin,"  90S 
I.ocking   ring,  "  Lamlock  "   sealed.  65 
"  Lowa  "  dimming  switch.  The.  466 
"  Lowke  "  small  power  sets.  693 
Meter  tester,   .A  watt-hour,  401 
■Mining   apparatus,  Flame-pfoof,  337 
Mosaic  fittings,  241 
"  Oliver  "  mortising  machine.  The,  871 
Phoenix  lighting  set.  The,  726 
Pipe    lighter.    An  electric,   519 
Porcelain     handles    with    quick-break 

links,  622 
"  Pre.scot  "    pillar.    The,    693 
"  Pride  "      patent     bowl,     ring,      and 

silk-shade   fitting.   466 
"  Priorv  "  distribution  board.  The,  177 
Pulkv  drawer,  A  10-ton,  622 
Pulpit-lighting    fitting,    A.   904 
Reflector  for  showH;.isc  lighting,  A.  325 
"  Rilter  "   X-ray  dental   oulfit.  550 
Rotary  transformer.  A  new.  114 
Seam-welding     machine,   A    new   elec- 

trie,    114 
Selenium    current     regulator,    A.   17S 
Shop-winding  lighting,  .A  new  niethoil 

of,  622 
Siren,  An  electric.  904 
Smoke  detector?   A,   210 
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While  we  on  this  side  of  the  Atlantic  have  been  coin- 
pelled  this  year  to  abandon  suiuiner  conventions,  public 
dinners,  and  other  functions  which  in  the  ordinary 
coiii-.se  provide  those  opportunities  for  relaxation  anil 
li  utcrnisation  which  go  so  far  to  sweeten  professional 
and  trade  relations,  events  of  this  class  seem  to  have 
liL'eii  tiikinir  place  very  much  as  usual  in  the  I'nited 
States. 

Indeed,  from  the  American  electrical  journals  lately 
received  we  gather  that  the  May  convention  of  the 
National  Electric  Light  Association  in  Chicago  was  not 
merely  "  as  usual,"  for  it  is  described  as  the  greatest 
convention  the  Association  has  ever  lield,  great  in  point 
of  numbers,  but  greater  "  in  point  of  accompli.shment." 
It  seems  that  a  spirit  of  optimism  swayed  the  minds  of 
many  liundreds  of  central-station  leaders,  their  asso- 
ciates, and  affiliated  interests. 

We  confess  to  something  akin  to  envj',  as  we  regard 
tilt'  periodical  doings  of  the  N.E.L.A.,  and  remember 
our  own  failures  to  bring  all  similar  electrical  in- 
terests ill  the  United  Kingdom  into  like  fellowship. 
It  is  but  natural  that  the  success  of  the  Chicago  con- 
vention should  make  keener  the  feelings  with  which  we 
deplore  the  necessity  for  the  abandonment  of  even  the 
comparatively  small,  but  by  no  means  unimportant. 
congresses  that  it  was  hoped  might  have  taken  place 
in  Scotland  last  month. 

We  wonder  whether  the  time  will  ever  come  when  we 
shall  regularly  look  forward  to  a  mid-year  gathering 
of  men  (and  perhaps  women  !)  representative  of  all 
branches  of  British  electrical  engineering  and  trading — 
an  event  by  the  date  of  which  our  overseas  relations 
might  regulate  their  travels  to  the  Mother  Country. 
That  engineers  are  sociable  beings  is  demonstrated  by  the 
large  support  that  is  being  given  to  the  Engineers*  Club 
movement,  and  we  believe  that  electrical  and  allied  in- 
terests would,  under  proper  organisation,  and  with  the 
boosting  influence  of  a  second  Commerford  Martin,  holt! 
what  would  be  for  us  very  big  and  profitable  annual 
congresses.  Our  colonial  and  other  overseas  friends 
might  send  their  special  delegates,  and  representatives 
could  be  elected  to  attend  on  behalf  of  all  sorts  and 
conditions  of  electrical  associations  in  the  Britisii  Isles. 
We  have  innumerable  small  bodies  normally  acting  for 
limited  and  specialised  interests.  Surely  these  could 
all  concentrate  now  and  then  for  the  consideration  of 
matters  of  common  interest  to  tiie  profession  and  in- 
dustry— not  merely  for  the  sake  of  making  a  big 
event  do  we  advocate  such  a  development,  though 
there  is  something  to  l)c  said  for  tlic  big  thing 
even  if  wc  arc  only  on  this  side  of  tlic  -\tlantii-.  We 
believe  that  tliis  would  result  in  the  industry  reai)ing 
liLiietit  internally  in  its  own  doiiu^stic  relations,  while 
tiiere  woulil  be  external  advantagt>s,  such  as  tlie  impres- 
sion that  would  bo  made  upon  the  mimls  of  millions 
of  iii'o)ile  who  know  practically  notiiing  about  the  extent 
(ii-  iinpcirtance  of  British  electrical  industry,  as  well  as 
upon  tlic  minds  of  men  whose  avocation  calls  them  to 
tiie  centre  of  the  City  of  London,  and  to  whom  we  must 
look  for  tlnancial  backing  for  the  onormous  expenditure 
of  capital  that  the  electrical  industry  h<gitimatety  an- 
ticipates within  the  next  live  or  ten  years.  We  will  not 
make  comjiarisons  between  the  British  Association,  wliicli 
exists   for    the  Mdvaiiremeiit    of    all    branches  of   science. 
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aud  oiie  sectjou  of  it,  but  large  centres  in  the  Biitisli 
Isles  wbicli  are  eager  to  show  liospitulity  and  sheher 
to  tlie  H.-V,  whose  atteudanees  suiiietinies  run  to  several 
thousands,  might  tind  it  of  equal  advantage  to  enter- 
tain in  their  cities  a  thousand  or  two  electrical  men, 
especially  if  certain  electrical  organisations  were  to 
concentrate  simultaneously  upon  making  an  electrieal 
gala  and  exhibition  demonstration  in  the  same  area. 

We  do  not  think  it  possible  to  indulge  too  frequently 
in  prophecy  regarding  the  future  greatness  of  the  elec- 
trical industry,  and  we  observe  that  Mr.  Samuel  Insull, 
president  of  the  Commonwealth  Edison  Co.,  in  an  ad- 
dress on  the  future  expansion  in  the  use  of  central 
station  power,  delivered  at  one  of  the  large  general 
sessions  of  the  Chicago  convention,  was  full  of  the  spirit 
of  progress.  He  referred  to  the  troubled  waters  through 
which  industrial  concerns  had  been  passing,  and  their 
consequent  failure  to  pay  dividends,  and  placed  this 
state  of  affairs  in  contrast  with  the  central-station 
business  which  was  "getting  back  to  its  own,"  and 
getting  ready  for  the  time  when  the  financial  clouds 
would  roll  by  and  more  stable  conditions  would  j)revail 
in  business  generally.  The  fundamental  cause  of  this 
Mr.  Insull  describes  as  the  inherent  strength  of  the 
central-station  business.  "  We  are  engaged  in  a  busi- 
ness that  has  not  yet  reached  a  point  of  saturation, 
and  are  not  so  much  governed  by  the  ordinary  laws  of 
supply  and  demand  as  some  of  our  friends  in  other 
forms  of  public  utility  business  "  (such  as  street 
railroad,  water,  and  gas  supplies).  ''  Therefore,"  he 
added,  "when  hard  times  come  along  the  main  effect 
on  us  is  a  reduction  in  the  percentage  of  increased  busi- 
ness." "  It  would  take  a  long  period  of  depression  to 
put  the  electric  light  and  power  industry  in  a  position 
where  its  actual  business,  taking  the  countrj'  as  a  whole, 
would  show  a  decrease  in  outjjut,  as  compared  with  the 
previous  year."  While  the  difficulty  of  the  last  few- 
years  in  coping  with  the  increased  business  owing  to 
lack  of  plant  and  equipment  may  have  been  such  that 
"  business-getting  "  departments  have  been  practically 
disbanded,  Mr.  Insull  now  urges  that  if  the  present 
depi-ession  continues,  his  hearers  should  get  busy  with 
their  business-getting  departments.  In  the  later  parts 
of  his  address  he  dwelt  upon  some  of  the  vast  terri- 
torial areas  in  the  States  in  which  there  is  scope  for  elec- 
trical men,  and  the  ample  water  power  "  that  nobodv 
but  the  Creator  can  interfere  with."  But  he  warned 
his  hearers  of  the  dangers  that  would  follow  if  the  heads 
of  bureaus  in  Washington,  in  their  efforts  to  enlarge 
their  sphere,  got  sucli  a  hold  on  the  electricity  supply 
business  as  to  curtail  its  development  during  the  nest 
quarter  of  a  century.  He  held  us  up  as  the  horrible 
example  which  should  be  avoided  at  all  costs,  as  tlie 
following  quotation  will  show:  — 

\\c  ought  to  prolit  somewhat  by  the  experience  of  the 
Enalisii.  who  have  been  ttyint;  for  years  to  cct  out  of  the 
situation  created  by  tlie  Chanil)erlain  Bill  in  the  '80's,  which 
resulted  in  the  cstablishini,'  of  Gl  difTert'nt  undortakings  for 
the  supply  of  enerey  in  the  County  of  Lonilon,  and  resulted 
in  the  territory  of  7,.')(K),fKKI  people  usinc  less  oner^jy  tbiui 
the  city  of  Chicago  with  •2.')iH),iH)0  jx'onle,  and  nt  a  cost  to 
the  u.ser  in  the  County  of  I.omlim  tireater — that  is,  the  baii' 
cost  of  production,  without  int<Mc.Kt  or  anythiiiK  else — areatcr 
than  the  average  selling!  price  of  the  s;iine  product  in  the  city 
of  Chicago.    Those  are  the  things  we  ought  to  guard  against." 

Mr.  .Martin  J.  Insull,  president  of  the  N.E.L.A.,  in 
the  course  of  his  opening  address  to  the  convention,  re- 
ferred to  the  immense  amount  of  work  that  lay  before 
the  .American  electric  supply  industry.  He  said  it  was 
estimated  that  for  the  next  five  years  the  electric  light 
;ind  power  indu.stry  would  require,  to  jirovide  for  (lie 
demairds  that  would  be  made  ujion  it  bv  the  jiublii'. 
ajqiroximately  $1 ,000, 000, 000  per  year.  This  sum  will 
be  Njient  upon  the  necessary  steam  and  hyrlroelectric 
generating  equipment  and  transmission  and  distribution 
systems  with  all  the  appurtenances  necessary  to  give 
service.  "  Put  into  figures  that  may  be  more  easily 
appreciated,  ai>proxiniately  .'?.3,000,ObO  every  day  or 
$125,000  every  hour  for  the  next  five  years  must  be 
provided  and  used  for  the  public  benefit."  If  it  could 
not  be  provided  the  public  would  he  the  sufferer. 

Mr.    Insull  mentioned  the  necessity  for  securing  the 


c.mtidence  of  the  imljlic,  to  whom  they  must  look  to.pro- 
viile  this  luipilal.  It  must  be  recognised  by  tlieiu  tliat 
the  money  was  jiidiiiously  spent  on  property  that  could 
l)e  economically  and  elliciently  o])erated,  and  those  con- 
cerned must  plan  to  bring  to  the  properties  such  different 
classes  of  business  as  would  give  the  greatest  return  on 
the  dollar  invested.  He  added  that  on  entering  this 
period  of  vast  money  requirement  they  must  give  this 
question  of  tlieir  public  relations  the  most  careful  con- 
sideration, as  ujjon  this  very  Jargely  depended  their 
ability  successfully  to  take  care  of  the  anticipated 
requirements  of  the  public.  "  Cnder  present  regulatory 
<■(  nditions  the  public,  through  tlieir  representatives,  de- 
termine the  class  of  service  we  shall  give,  the  rates  we 
shall  charge,  and  the  securities  we  shall  issue.  These 
rejiresentatives  cannot  helj^  but  have  their  judgment, 
more  or  less  affected  by  public  opinion.  The  investoi 
would  be  more  easily  attracted  to  our  business,  which 
is  one  affected  by  a  2)ublic  interest,  if  he  knew  that  it 
had  a  generally   favourable  public  opinion." 

The  unfortunate  fact  is  that  in  this  country,  as  .Mr. 
Samuel  Insull  indicated,  the  industrial  aspect  of  the 
business  has  for  40  years  been  subordinated  to  political 
considerations,  from  which  it  appears  impossible  to 
break  looije.  True,  we  have  at  last  a  body  of  Electricity 
Commissioners  who  can  be  trusted  to  do  their  utmost 
to  develop  the  industry  on  sounder  lines  than  have  been 
followed  in  the  past ;  but  it  is  a  Herculean  task  to 
burst  the  trammels  that  afflict  tlie  industry,  and  we 
see  the  political  element  constantly  cropping  up  when 
electrical  (questions  are  under  discussion.  In  passing, 
we  must  confess  that  we  are  seriously  concerned  for  the 
physical  welfare  of  the  Commissioners,  whose  labours 
are  almost  superhuman,  and  who  must  undoubtedly  be 
undergoing  a  strain  upon  their  mental  and  corporeal 
faculties  approaching  the  limit  of  endurance. 

With  regard  to  the  fviture  of  the  electrical  industry, 
we  are  no  less  optimistic  than  Mr.  Samuel  Insull,  whose 
remarks  apply  almost  as  aptly  to  British  conditions  as 
to  those  of  his  adopted  country.  Mr.  Martin  J.  Insull 
quotes  figures  that  almost  leave  one  breathless,  and  can- 
not here  be  paralleled,  but  the  principle  which  he  puts 
forward — that  the  industry-  nmst  command  the  con- 
fidence of  the  public  in  order  to  obtain  the  relatively 
immense  capital  sums  that  are  essential  to  the  due 
development  of  electricity  supply — is  wholly  sound  and 
equally  applicable  to  British  conditions.  We  recently 
explained  at  some  length  the  functions  of  the  Public 
I'tility  Commissioners  to  which  lie  refers;  similar  func- 
tions will  be  exercised  by  our  I'^lectricity  Conunissioners 
and  Joint  Electricity  Authorities,  if  all  goes  well,  and 
on  theii-  policy  it  will  depend  whether  the  confidence 
of  the  investing  ]nililic  is  gained  for  the  industry,  or 
not.  Much  niiglil  lie  done  to  enlighten  the  lay  Press 
with  regard  to  the  true  circumstances,  in  order  to  pre- 
vent the  harmful  "  scares  "  which  are  periodically 
stirred  up  by  those  who  ^vor.ship  "  the  goil  of  things  as 
they  are."  The  British  popular  Press  is  not  venal, 
but  it  is  extraonliniuily  amenable  to  the  persuasion 
111'  any  w  ir<' -pullii-  wlm  conies  along  with  a   pn|iiilar  cry. 


Oxcic    more    we    may    ri'iall    (he    fact 

Fuel  lliMt     one,    if    not    the    only,    iiiiiiort  init 

Kconom')'.  piinciple     at     llie     base     of     llie     i-e|iiil-ts 

which     led     to    the     formulation     of     a 

national   schcirie  for  electricity  sup))ly  ^vas  tlie  necessity 

for  I'conomising  fuel.     That  factor  has  not   in  the  least 

iliiiiinislied   in    weight — rather   the  contrai'y     though    it 

lilies    not   appear    to  receive    niui'h    attention    nowadays. 

We    were    sli.-irpiv    reiriiiidnl    of    llie    fart    by    one    of    the 

argiiiueiils   put    fiirwaril   on   lieli.ilf   nf  linking-uji   rcrnus 

the    erection    of    super-stations    for    the    sujiply    of    the 

London   area — namely,    that,    as    many    of  the    existing 

stations    were    uneconomical,    the    advantage   of    a    fall 

in  thep  rice  of  coal  would  be  greater  in  the  case  of  the 

former  than  in  that  of  the  latter. 

That  is   an    argument  w-hich   makes  for   cheapness,   it 
is  true — but   at  the  expense  of  economy  of  fuel. 
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We  by  no  means  advocate  the  hasty  erection  of  huge 
generating  stations  at  &  fabulous  cost,  merely  to  econo- 
mise fuel ;  the  engineers  responsible  for  tlie  schemes 
before  the  Commissioners  have  made  the  rather  belated 
discovery,  since  last  October,  that  the  linking-up  system 
will  meet  all  present  needs,  and  it  is  certainly  the  least 
costly  method  of  dealing  with  the  situation ;  but  the 
economy  of  coal  thereby  effected  is  so  small  that  the 
hoped-for  reduction  in  the  price  of  coal  is  actually  used 
as  an  argument  in  its  favour  I 

Whilst  working  out  the  most  rational  procedure  in 
dealing  with  this  complex  question,  let  us  not  forget 
all  about  the  main  plank  of  our  platform — fuel  economy . 


On  Tuesday  last  the  Prime  Minister 
The  Mining  and  announced  in  the  House  of  Commons 
Engineering  that  as  a  result  of  the  negotiations  be- 
Disputes.  tween  the  miners,  the  mine-owners,  and 
the  Government,  an  agreement  had 
been  reached.  The  men's  Executive  will  recommend  the 
miners  to  accept  the  terms  of  settlement,  and  if  they  do 
80  will  ask  the  men  to  return  to  work  on  Monday 
next.  There  will  thus  have  been  a  cessation  of  work 
from  April  1st  until  July  4th.  Wages  are  to  form  a  first 
charge  on  the  mining  industry,  and  a  standard  is  to  be 
set  up  below  which  wages  will  not  fall.  The  standard  is 
20  per  cent,  above  the  pre-war  rate  of  earnings.  For 
every  £100  received  by  the  workman  in  respect  of  his 
standard  wage,  the  owner  is  to  take  £17,  and  further 
proceeds  are  divisible  in  the  proportion  of  83  to  the 
workman  and  17  to  the  owner.  The  settlement  is  to  be 
effective  until  September  30th,  1922,  and  may  be  ter- 
minated then  or  thereafter  by  giving  three  months' 
notice.  The  first  reduction  in  wages  will  take  place  in 
July,  and  will  not  exceed  2s.  per  shift,  2s.  6d.  in  August, 
and  in  September  3s.  per  shift.  After  that  the  per- 
manent arrangement  comes  into  full  operation.  The 
Government  subsidy  of  £10,o00,000,  which  had  been 
withdrawn,  will  be  reinstated,  and  the  House  of  Com- 
mons will  be  asked  to  vote  the  grant. 

Everybody  interested  in  the  revival  of  British  in- 
dustry will  feel  relieved  that  the  struggle  is  ended,  and 
that  there  is  a  prospect  of  eighteen  months'  coal  peace. 
The  engineers  who  are  balloting  this  week  on  tlie  revised 
terms  offered  by  the  emploj'ers  stand  under  a  great  re- 
sponsibility. It  would  be  deplorable  if  just  as  there  was 
a  resumption  of  operations  in  the  pits  a  period  of  idle- 
ness should  commence  in  the  engineering  works.  The 
reports  available  at  the  moment  are  not  very  promising, 
but  the  case  for  a  reduction  of  wages  as  a  means  of 
lowering  the  cost  of  production  is  overwhelmingly  strong. 
W^e  cannot  imagine  that  the  engineers  will  desiro  to 
resort  to  an  endurance  strike  which  can  only  be  wasteful 
to  everybody — employe,  employer,  the  engineering  in- 
dustry and  the  nation  as  a  whole.  We  trust  that  a  way 
will  be  found  for  a  speedier  settlement  to  be  reached 
than  proved  possible  in  the  mining  industry.  It  was 
never  so  urgently  necessary  as  it  is  now  that  we  should 
»11  settle  down  to  real  hard  word. 


Mr.  Kellawat,  addressing  a  Prini- 
The  Post  Office  rose  League  gathering  in  Bedfordshire, 
and  Trade.  said  he  had  had  to  begin  his  work  as 
Postmaster-General  by  doing  a  most 
unpopular  thing  in  raising  the  postal  charges.  We 
believe  that  he  knew  the  seriousness  of  his  proposals 
before  the  public  heard  of  them  :  the  public  by  its  loud 
and  unanimous  condemnation  of  them  merely  confirmed 
what  he  knew  already ;  r>nd  when  he  stood  up  in  the 
House  of  Commons  to  make  his  statement  the  atmosphere 
was  uncomfortably  chilly.  Mr.  Kellaway  now  says  that 
he  looks  forward  to  the  time  when  these  increased 
charges  will  be  taken  off.  If  only  industrial  conditions 
improve  and  trade  picks  up,  he  hopes  to  remove 
them.  We  hope  he  will.  The  dropping  of  his  ad- 
risers'  proposals  to  tax  prohihitirely  the  circulation  of 
printed  papers  and  catalogues  abroad  was  a  relief  to  all 
who  want  to  see  an  early  revival  of  export  trade,  but 
we  would  point  out  that  what  remains  of  the  KellawRv 


policy  is  still  in  restraint  of  trade;  the  increased 
charges  are  more  likely  to  handicap  British  trade  than 
to  give  it  any  chance  of  picking  up.  At  the  same  time 
it  seems  almost  certain  that  the  aforesaid  policy  will  not 
bring  increased  revenue  or  effect  any  saving.  It  may 
be  that  the  postman  will  call  at  the  door  with  one  letter 
and  one  postcard,  instead  of  two  letters  and  two  post- 
cards. He  will  walk  his  rounds  just  the  same,  and 
there  will  be  no  saving  in  his  wages.  The  abolition  of 
Sunday  collections  and  deliveries  in  the  Provinces  as 
well  as  in  London,  is  a  serious  iiardsbip,  and  one  which 
places  us  still  further  back  in  comparison  with  Con- 
tinental nations,  who  are  amazed  at  our  methods.  It 
has  been  noticed  in  many  business  houses  that  Monday 
morning's  mail  is  smaller  than   it  used  to  be. 

We  believe  that  the  increased  charges  on  railway  tra- 
velling are  also  penalising  commercial  travellers  and 
the  general  public  as  well,  without  bringing  any  real 
help  and  assistance  to  the  companies,  except  in  the  case 
of  the  tubes,  and  some  local  services,  where  people  are 
obliged  to  travel  to  their  business,  and  are,  therefore, 
at  the  mercy  of  this  method  of  obtaining  revenue.  In 
other  cases,  we  believe  that  the  reduction  in  travelling 
more  than  counterbalances  the  increased  charges,  and 
many  trains  are  running  half  empty,  even  in  these 
times  of  reduced  services. 

Such  methods  of  management  damage  trade,  and  in- 
jure the  travelling  public,  and  do  no  one  any  good. 

It  is  high  time  that  the  Government  dropped  the 
delusion  that  the  only  way  to  make  a  business  pay  is  to 
charge  more  for  the  services  rendered.  The  adoption 
of  this  as  the  one  and  only  panacea  for  the  present 
deplorable  state  of  expensive  ineflSciency  into  which  it 
has  allowed  our  public  services  to  fall,  should  be 
abandoned. 

In  a  long  and  interesting  letter  to 
A  New  Nature    of     June    23rd,     Prof.    Elihu 

Phenomenon.  Thomson  announces  the  discovery  in 
April  last  of  a  new  magneto-optical 
effect.  His  son,  Mr.  Malcolm  Thomson,  was  using  a 
resistance  welder  by  which  the  current  was  applied  inter- 
mittently, when  one  of  the  operators,  Mr.  Davis,  drew 
his  attention  to  a  peculiar  intermittent  illumination  of 
the  space  near  the  welder  as  the  current  went  on  and  off. 
Sunlight  was  shining  across  the  space,  and  a  single-turn 
loop  from  the  welding  transformer,  forming  the  connec- 
tion with  the  work,  was  carrying  7,000  amperes.  On 
investigating  the  conditions,  Mr.  Thomson  found  that 
the  effect  was  most  conspicuous  when  viewed  at  right 
angles  to  the  magnetic  field  and  to  the  beam  of  sunlight. 
Prof.  Thomson  examined  the  luminous  effect  with  a  Nicol 
prism,  and  found  that  the  light  was  polarised.  Further 
investigations  showed  that  the  effect  was  dependent  upon 
the  presence  of  finely  divided  particles  from  iron  arcs 
used  for  welding  in  the  building,  particularly  associated 
with  a  yellowish-grey  fume  arising  from  the  arc,  and 
that  the  polarisation  was  complete  in  the  case  of  this 
fume,  though  the  magnetic  field  was  strongly  curved. 
An  exceedingly  small  amount  of  the  material  makes  the 
whole  of  the  air  in  a  large  room  cap,\ble  of  showing  the 
effect,  the  particles  being  extremely  fine,  remaining  sus- 
pended in  the  air  for  a  long  time,  and  being  quickly 
diffused  throughout  the  space.  Microscopic  ex.'\min,'>tion 
of  the  fumes  suggested  that  the  minute  particles  were 
often  strung  together  like  tiny  chains. 

We  have  not  space  to  pursue  the  matter  further,  and 
w©  do  not  suggest  that  the  phenonu»non  has  any  direct 
bearing  on  industry;  whether  it  will  lead  to  iitilitari.on 
results  remains  to  be  seen.  Rut  it  is  unquestionably  of 
great  interest  from  the  point  of  view  of  pure  science, 
and  it  affords  an  apt  illustration  of  intelligent  observa- 
tion. Mr.  Davis  noticed  an  effect  which  appeared  to  bo 
novel  and  unexpected  ;  probably  many  others  had  seen  it 
before  him,  but  it  had  made  no  impression  on  their 
minds.  The  history  of  science  is  full  of  instances  of 
phenomena  thus  seen  but  not  appreciated — the  man  who 
eventually  realises  the  fact  th.nt  he  is  face  to  fr\o«  with 
something  new  is  called  a  genius,  simply  hecanse  his 
mind  is  on  the  alert. 
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ELECTRIC  VACUUM  CLEANERS. 


BY    ONE    WHO     HAS     USED    THEM. 


That  there  is  a  wide  demuud  lor  au  efiective  and  in- 
eipensive  cleaning  macliine  cannot  be  doubted,  for 
science  has  been  making  such  strides  lately,  that  the 
housewife  takes  it  as  a  matter  of  course  that  some 
machine  to  lighten  the  labour  of  cleaning  her  house  has 
been  devised. 

It  has  been  proved,  and,  indeed,  does  not  need  much 
demonstration,  that  the  simplest,  cleanliest,  and  most 
healthy  way  of  removing  dirt,  is  by  introducing  it  to  a 
vacuum.     The  dirt  does  not  stop  to  argue — it  goes. 

But,  like  everything  else,  knowledge  is  essential  to 
the  use  of  an  electric  vacuum  cleaner — the  knowledge 
of  how  to  utilise  it  to  the  best  advantage. 

The  salesman  selling  the  machine  is  familiar  with  its 
demonstration  points,  but  he  will  not  enlarge  on  such 
common  faults  as  clogging  of  the  dustbag,  the  motor 
running  without  oil,  tUe  nozzle  rubbing  right  into  the 
carpet,  ic. — indeed,  it  is  doubtful  if  he  has  ever  con- 
cerned himself  about  its  working  troubles  at  all.  The 
luckless  purchaser  is  left  to  find  these  out  for  himself, 
and  discover  the  remedy  by  sad  experience. 

In  view  of  this  fact,  the  dealer  will  find  it  worth  while 
to  acquaint  himself  with  the  common  misuses  of  electric 
vacuum  cleaners,  and  to  forearm  liis  prospective  cus- 
tomer by  forewarning  him. 

As  one  who  has  witnessed  many  scrapes  with  trouble- 
some and  rebellious  vacuum  cleaners,  I  propose  to  dis- 
cuss in  the  following  article  the  various  troubles  and 
drawbacks  attendant  on  the  use  of  vacuum  cleaners,  in 
the  hope  that  it  may  prove  of  some  assistance  to  the 
dealer. 

One  of  the  chief  reasons  of  a  cleaner  not  proving  effec- 
tive is  that  the  common  mistake  of  lowering  the  nozzle 
right  down  on  to  the  carpet  has  been  made.  When  a 
vacuum  cleaner  is  provided  with  adjustable  wheels  this 
is  a  very  serious  error,  for  instead  of  gaining  a  better 
suction,  the  suction  power  is  diminished.  The  user 
should  always  see  that  the  wheels  are  adjusted  to  keep 
the  nozzle  the  correct  distance  from  the  floor  or  carpet  to 
be  cleaned. 

What  should  happen  is  that  the  carpet  should  be 
lifted  a  short  distance  off  the  floor  and  held  there  by 
the  suction.  In  addition  to  getting  a  strong  suction, 
there  is  also  a  current  of  fresh  air  flowing  through  the 
carpet. 

When  cleaning  felt,  or  some  similar  floor  covering, 
this  is  sometimes  too  heavy  to  rise  to  the  nozzle,  and 
should  this  be  the  case,  the  latter  should  be  lowered, 
but  not,  if  possible,  actually  to  the  level  of  the  felt. 
The  principle  of  keeping  the  nozzle  at  least  one-eighth 
of  an  inch  oS  the  carpet  or  rug  should  be  strictly  ad- 
hered to,  unless  the  carpet  is  nailed  down  to  the  floor. 

The  prospective  owner  of  a  vacuum  cleaner  should 
be  made  well  aware  of  this  fact. 

Any  cleaner  which  does  not  provide  a  suction  capable 
of  lifting  the  carpet  this  distance  is  not  worth  considera- 
tion, and  the  dealer  is  strongly  advised  to  leave  it  alone. 
Users  are  often  great  sinners  with  regard  to  the 
dustb.'igs.  It  is  very  painful  to  see  a  good  vacuum 
cleaner  rendered  almost  useless,  because  the  bag  has 
become  too  full  or,  as  sometimes  happens,  choked  at  the 
neck. 

Where  there  is  no  exit  for  the  air  there  can  be  no 
suction,  and  it  frequently  happens  that  through  the 
bap  not  being  properly  emptied,  the  inlet  becomen 
choked,   and  the  suction   is  considerably  reduced. 

This  is  particularly  true  of  bags  which  are  emptied 
at  the  opposite  end  to  the  inlet,  and  those  bags  which 
are  provided  with  »ide  pockets  for  the  dust  to  collect  in. 
the  latter  b»ing  particularly  subject  to  the  nuisance  of 
choking. 


The  bag  cannot  be  emptied  too  often. 

Most  dealers  have  no  doubt  met  the  old  lady  who, 
having  purchased  some  electrical  appliance,  couiplains 
some  months  later  that  it  won't  work  properly,  and 
makes  a  noise,  and  she  is  getting  afraid  of  it.  And 
slie  has  to  be  told  that  it  won't  work  properlj*  or  cease 
making  a  noise — until  it  is  oiled  again. 

It  is  extraordinary  liow  many  people  will  use  au 
electric  vacuum  cleaner  many  hours  a  day  and  never 
think  of  oiling  it.  Needless  to  say,  this  considerably 
shortens  the  life  of  the  motor,  and  makes  the  mai^-hine 
mucu  more  noisy  than  it  should  be. 

There  has  been  much  controversy  of  late  as  to 
whether  revolving  brushes  inside  the  nozzle  are  efiective 
or  otherwise. 

From  my  own  observations,  I  should  prefer  not  to 
use  a  machine  with  a  motor-driven  brush  in  preference 
to  a  simple  vacuum  cleaner,'  for  several  reasons. 

A  motor-driven  brush  certainly  takes  up  any  flufl'  or 
nails  which  may  be  lying  about,  but  it  is  also  certain 
that  it  takes  up  the  nap  of  the  carpet.  Also,  should  the 
carpet  be  delicate,  or  be  of  felt,  the  revolving  brush  will 
injure  it. 

It  has  been  claimed  that  the  vibration  of  the  brusli 
will  loosen  the  embedded  dirt,  so  that  the  suction  can 
bring  the  dirt  out  of  the  carjjet  more  readily.  There  is 
certainly  some  truth  in  this,  but  it  will  not,  contrary  to 
popular  belief,  bring  dirt  right  through  the  carpet. 

1  have  often  seen  a  most  effective  demonstration  where 
a  machine  with  a  motor-driven  brush  inside  the  nozzle 
has  been  stood  upside  down,  and  a  piece  of  fell  put 
over  the  nozzle. 

Some  dirt  is  then  put  on  the  felt,  and  the  cleaner 
switched  on.  The  beating  action  of  the  brush  vibrates 
the  felt,  and  the  dirt  is  seen  to  disappear  througu  it. 
But  it  is  the  vibration  which  pulls  the  dirt  through, 
not  the  suction,  for  should  the  same  piece  of  felt  be 
laid  on  the  floor,  and  the  dirt  put  under  it,  the  same 
cleaner  will  not  affect  it  in  the  slightest. 

Vibration  under  a  carpet  may  draw  the  dust  dowi., 
but  vibration  over  the  carpet  will  not  draw  the  dirt  uj). 
A  small  fixed  brush  inside  the  nozzle  is  often  met  witli, 
but,  although  a  useful  addition,  it  is  not  very  efi'ective. 

Lately  vacuum  cleaners  have  been  put  on  the  market 
with  a  small  revolving  brush  inside  the  nozzle,  simply 
driven  by  wheels  making  contact  with  the  floor,  but  tliis 
is  not  reall_y  of  any  material  assistance  to  the  suction, 
provided  the  suction  is  all  that  it  should  be. 

Simplicity  is  an  essential  in  any  electric  household 
appliance.  The  average  housewife  does  not  appreciate 
complicated  actions.  She  is  afraid  of  them.  Certainly, 
as  regards  vacuum  cleaners,  simplicity  is  one  of  the  most 
important  features,  and  the  dealer  would  do  well  to  con- 
centrate on  the  more  simple  type  of  cleaner  rather  than 
oii  the  more  complicated  one. 

For  constant  use,  especially  where  subjected  to  hard 
wear,  the  fewer  parts  there  are  to  get  out  of  order  the 
better.  The  vacuum  cleaner  is  necessarily  often  in  the 
hands  of  those  who  understand  nothing  about  it,  and  it 
is  subjected  to  sundry  shocks  and  blows  in  consequence. 

Switches  operated  automatically  by  a  movement  of 
the  handle  and  other  ingenious  contrivances  are  all 
very  well,  but  in  actual  everyday  use  they  have  their 
drawbacks.  The  most  convenient  form  of  switch  is  the 
one  on  the  end  of  the  handle,  which,  by  slightly  twisting, 
tlie  machine  is  switched  on  or  off. 

Another  important  feature  of  the  simpler  machine 
is  its  lighter  weight,  a  considerable  ailvant.age  when 
the  machine  has  to  be  lifted  about  by  a  woman. 

And  last,  but  not  least,  the  simpler  inacliiiie  is  usually 
cheaper.  But  apart  from  the  question  of  price,  the 
simpler  type  of  machine  in  undoubtedly  superior  to  the 
more  fonifilimtcd  cleaner,  for  many  reasons. 
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Enthusiastic  salesmen  should  ba  warned  that  a 
vacuum  will  not  do  impossibilities  in  cleaning. 

There  is  a  popular  impression  that  a  vacuum  takes 
up  dirt  in  a  fashion  that  puts  all  other  cleaning  devices 
to  shame,  but  this  is  somewhat  erroneous. 

A  vacuum  cleaner  will  clean  a  carpet  more  effectively 
than  any  known  form  of  household  appliance,  but  very 
often  a  little  work  on  the  furniture  with  a  duster  will 
be  more  effective  tlian  the  accessories  of  the  cleaner. 

Should  the  place  to  be  cleaned  be  an  out-of-the-way 
corner  or  cornice,  or  shelf,  however,  one  of  the  attach- 
ments is  very  useful,  and  there  is  no  doubt  tliat  for  the 
cleaning  of  mattresses  and  upholstery  tlie  cleaner  is  very 
effective,  and  much  more  thorougli  than  the  ordinary 
beating  and  brushing. 

One  of  the  most  useful  attachments  in  actual  prac- 
tice is  the  blowing  device,  the  strong  blast  of  air  being 
much  more  effective  in  moving  the  dust  from  crevices 
than  suction. 

The  result  of  my  experience  with  all  kinds  and  classes 
of  electric  vacuum  cleaners  is  to  strongly  recommend 
the  simple  effective  suction  sweeper,  with  no  motor- 
driven  brush,  and  a  suction  strong  enough  to  lift  the 
carpet  3/16  in.  off  the  floor. 

While  cheap  and  inferior  machines  should  be  avoided, 
the  dealer  would  be  well  advised  not  to  harbour  the 
ultra  expensive  cleaner. 

Simplicity  should  always  be  the  watchword  of  the 
dealer  wlien  handling  electric  vacuum  cleaners. 


UNEMPLOYMENT     INSURANCE. 


By  JOS.  J.  H.  ST.\NRFIELD,  P.C.I. S. 


About  ten  months  ago  (August  9th,  1920,  to  be  exact) 
the  Unemployment  Insurance  Act,  1920,  received  I\oyal 
Assent,  and  due,  or  partly  due  to  the  exceptional  cir- 
cumstances of  the  times,  two  amendments  of  that  Act 
have  since  become  law,  and  a  Bill  has  now  been  pre- 
sented by  Dr.  Macnamara  under  the  "ten  minutes 
rule,"  to  reduce  as  from  July  4th,  1921,  the  benefits 
to  be  received  and  increase  tlie  contributions  to  be  paid 
as  provided  by  the  principal  Act,  and  the  amendments 
above  mentioned. 

Under  the  Unemployment  Insurance  Act,  1921,  the 
weekly  benefits  of  15s.  for  men  and  12s.  for  women 
were  increa.sed  to  20s.  and  16s.  respectively,  and  from 
July  3rd,  1921,  the  weekly  rates  payable  by  employed 
persons  and  employers  were  to  be  increased  as  follows  :  — 
Prom  the  employed  perison  Ant;..  ]9'20        July.  1921 

Men  id.  5d. 

Women  3d.  -Id. 

Boys  under  18  2d.  2Jd. 

Girls  under  18  Ud.  2d. 


rom  the  employer 

Aug..  VM) 

,luly,  19'il 

For  Men 

id. 

6d. 

Women 

Sid. 

5d. 

Boys  under  IS 

2d. 

2id. 

Girls  under  18 

2d. 

2d. 

Should  the  Bill  now  introduced  become  law,  the  rates 
payable  from  next  July  will  be  materially  increased 
before  the  Act  passed  last  March  comes  into  force,  de- 
tails of  which  will  in  due  course  be  published. 

Last  March  the  Insurance  P  und  had  a  credit  of  over 
22  million  pounds,  and  the  Government  agreed  to  in- 
crease out-of-work  pay  as  mentioned  above,  as  they  cal- 
culated that  the  accumulations  which  had  been  made 
during  the  war  would  last  until  July,  1922.  The  rapid 
growth  of  unemployment  (which  has  reached  23  per 
cent,  against  the  estimated  percentage  of  91)  has,  how- 
ever, upset  all  calculations,  and  the  fund  has  fallen 
to  S\  millions,  with  entire  exhaustion  within  early  sight. 

The  Act  of  last  March  provided  for  Treasury  advances 
not  exceeding  a  total  of  10  millions,  but  the  new  Bill 
proposes  to  increase  these  to  double  that  amount,  thousrh 


the  advances  are  only  intended  to  be  temporary,  and 
are  repayable  with  interest  thereon  to  the  Unemploy- 
ment Fund. 

Part  of  the  increased  cost  of  insurance  is  due  to  the 
ever  increasing  unemployment.  Many  employes  have 
been  compelled  to  exhaust  the  16  week.s'  bt-netit  allowed 
by  the  Acts,  and  they  cannot,  as  matters  stand,  obtain 
any  further  assistance  until  October  or  November  of 
this  year,  a  condition  which  may  again  arise  between 
November,  1921,  and  July,  1922,  and  although  the 
waiting  period  is  to  be  increased  from  three  to  six  days, 
it  is  proposed  to  ameliorate  the  difficulty  and  extend 
the  benefits  by  six  weeks. 

The  Unemployment  Insurance  Act,  1920,  provided 
that  the  increased  benefits  and  contributions  should 
cease  on  July  1st,  1923.  It  will  be  of  general  interest 
to  "  wait  and  see  "  wliothfr  tip  Bill  will  vary  thin 
limited  period. 


JOINT     ELECTRICITY     AUTHORITIES. 


London  and  home  Conntles  Icqulry. 


iContinued  from  page  810.) 

The  Confere\xe  Scheme. 

On  the  conclusion  of  the  London  County  Councils  case  on 
Tuesday,  June  21st,  Mr.  Turnkh  presented  the  proposal  for  the 
Conference  of  Local  Authorities  Owumg  Electricity  Lnder- 
takings  in  the  area  delimited,  repre&enting  all  local  authorities 
owning  electricity  works  except  I'oplar,  Keigate,  Epsom,  aad 
Watford.  The  scheme  of  the  Conference,  he  said,  adopted 
the  area  scheduled  by  the  Commissioners.  The  Joint  Electri- 
city Authority  would,  under  the  terms  of  Section  6  of  the  Act 
of  1919,  be  representative  of  tlie  authorised  undertakers,  and 
to  that  end,  the  total  of  29  would  constitute  12  representatives 
of  the  local  authorities.  12  of  the  companies  (of  whom  eight 
would  be  appointed  by  the  purchasers),  three  representatives 
of  large  consumers  and  labour,  and  a  chairman  and  vice- 
chauman.  In  that  way  the  authorised  undertakers  would 
always  be  in  a  majority,  as  he  contended  was  contemplated 
by  Section  6  of  the  .Act  of  1919.  instead  of  in  a  minority,  as 
under  the  L.C.C.  scheme. 

Counsel  went  on  to  deal  with  Clause  14  of  the  L.O.C 
scheme,  which  lays  it  down  that  all  undertakings  must  be 
transferred  to  the  Joint  Electricity  .Authority.  He  argued  that 
this  clause  was  ultra  vires,  inasmuch  as  it  was  virtual  com- 
pulsion, whereas  by  Section  6  of  the  Electricity  (Supply)  Act 
of  1919.  the  consent  of  the  authorised  undertaker  must  be 
obtained. 

Sir  John  Sxell  said  the  Commissioners  would  not  be  satis- 
fied with  any  scheme  which  left  it  doubtful  whether  the 
authorised  undertakers  would  agree  or  not.  If  all  the  autho- 
rised undertakers  iu  the  whole  area  except  four  were  in 
agreement,  as  he  gathered  they  were,  then  he  could  see  no 
objection  to  compulsion. 

Mr.  Turner  said  he  was  bound  to  regard  the  legal  position. 
and  he  would  show  that  the  Conference  scheme  would  give 
the  same  result  as  the  L.C.C.  scheme,  without  the  same  wide 
measure  of  control  as  was  suggested  in  Clause  14  of  the  L.C.C. 
scheme  which,  he  contended,  was  ultra  t-ires. 

Mr.  DoNCAN  W.ATsoN,  chairman  u(  the  Conference,  was  the 
first  witness. 

Mr.  \\atso.n,  continuing  his  evidence  on  Wednesday. 
June  22nd.  said  the  Conference  had  been  fully  alive  to  the 
necessitv  for  an  improvement  in  the  control  of  electricity 
supply  in  the  area,  but  it  was  felt  that  Clause  21  of  the  Con- 
ference scheme  which  made  provision  for  voluntary  arrange- 
ments or  in  the  alternative  by  an  order  of  the  .Authority,  sub- 
ject to  an  appeal  to  the  Commi.ssioners.  met  the  case.  There 
were  at  the  moment  34  local  authorities  willing  to  work  the 
scheme  voluntarily,  and  to  use  their  borrowing  powers. 
Already  in  the  eastern  and  western  portions  of  tlie  area  such 
voluntary  Unking  up  had  been  put  into  force. 

Mr.  Henderson.  K.C..  cross-ex,imined  on  behalf  of  the 
Tv.C.C..  and  dealt  first  with  the  question  of  control.  Mr. 
Watson  said  the  view  of  the  conference  was  that  the  local 
authorities  should  have  the  right  of  ap|vnl  to  the  Commis- 
sioners, thus  making  the  Joint  Electricity  Authority  an  effec- 
tive   link    between    the    authorities  and   the  Commissioners. 

Counsel  put  it  that  the  whole  aim  of  the  scheme  seemed  to 
he  to  cut  down  the  powers  of  the  Joint  .Vutliority.  whereas 
the  object  of  the  T..C.C.  scheme  was  to  give  the  Joint  Autho- 
rity absolute  control  a."!  repnrded  generation.  Under  the  I-ocol 
Authorities'  scheme,  the  .Toint  Authority  had  to  approve  of 
new  proposals  for  genemtins  stations,  and  apparently  conld 
give  its  own  consent  to  stations  which  it  prop»is<Hl  to  erect 
itself,  without  the  consent  of  the  Commissioners.  The  L.C.C 
scheme  provided  for  the  consent  of  the  Commissioner*. 
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Sir  JoHK  Skell  said  that  nothing  in  any  of  the  schemes 
could  take  away  from  the  Commissjoners  the  powers  of  con- 
sent to  the  erection  of  generating  stations  conferred  on  them 
by  ir'arliameut. 

Air.  Wakos,  answering  questions  regarding  purchase, 
said  there  would  be  no  objection  on  the  part  of  the  local 
authorities  to  the  principle  of  transferring  their  generating 
stations  to  the  Joint  Authority,  provided  the  terms  were  satis- 
factory, but  the  objection  was  to  the  expenditure  of  such  a 
large  capital  sum  now  as  would  be  necessary. 

bir  John  Sxkll  asked  if  the  members  of  the  Conference 
would  object  to  the  transference  of  their  stations  on  the  p;iy- 
ment  by  the  Joint  Authority  of  the  outstaiidmg  debt  charges. 
Mr.  W.^TSON  said  a  resolution  had  been  passed  by  the  Conler- 
ence,  on  March  'J'2ud,  iy-21,  to  the  elVect  that  the  terms  of  any 
transfer  of  generating  stations  or  transmission  lines  to  the 
Joint  Authority  should  be  :  (1)  The  taking  over  of  the  out- 
standing debt,  or  (2)  payment  of  the  capital  cost  less  depre- 
ciation, whichever  was  the  higher. 

Another  point  mentioned  by  Mr.  Henderson  in  cross- 
exammation  was  that  the  Conference  scheme  gave  the  Joint 
Authority  power  to  manutacture  electrical  machinery,  and 
Mr.  Watson  thought  there  should  be  this  power,  if  necessary. 
so  long  as  the  plant  required  was  for  the  London  scheme. 
The  Conference  scheme  also  provided  for  the  payment  oi  the 
chairman  and  vice-chairman  of  the  Joint  Authority,  and 
also  the  reasonable  expenses  of  the  members,  which  Mr.  Hen- 
derson said  would  increase  the  administrative  expenses.  Mr. 
Watson  said  the  idea  was  to  get  the  best  men. 

Mr.  Ke.nnedy.  for  the  nine  companies,  put  some  questions 
with  regard  to  pmchasc.  He  asked  if  for  the  companies' 
generatmg  stations  the  same  principle  should  be  applied  as 
had  been  suggested  for  the  local  authorities. 

On  the  subject  of  control  by  the  Joint  Authority,  Mr. 
Ketmedy  said  the  companies  took  the  view  that  the  Joint 
Authority  should  have  a  more  practical  control  than  was 
suggested  by  the  Conference  scheme.  Bearing  in  mina  the 
proposed  appeal  to  the  Commissioners  referred  to  by  Mr. 
Henderson  in  his  cross-examination,  he  mentioned  that  no 
appeal  to  the  Commissioners  was  suggested  with  regard  to 
the  technical  scheme.  Mr.  Watson  said  there  was  no  need 
for  that,  as  the  technical  scheme  was  agreed.  So  far,  however, 
he  admitted  that  the  local  authorities  had  not  passed  any 
resolution  pledging  themselves  to  work  it.  Similarly,  with 
regard  to  the  capital  expenditure  of  il.OoO.OOO  contemplated 
to  be  necessary  during  the  hrst  few  years,  no  resolution  had 
been  passed,  but  the  money  would  have  to  be  raised,  although 
he  was  not  prepared  to  say  whether  the  money  would  be 
raised  on  the  security  of  the  rates  or  only  on  the  undertaking. 
If  v\ith  the  security  of  the  rates  that  would  give  an  advantage 
of  2  per  cent,  to  the  Joint  Authority. 

Sir  John  Snlll  asked  specifically  whether  Mr.  Watson  could 
give  a  definite  assurance  that  the  money  would  be  raised  on 
the  security  of  the  rates  of  the  various  districts.  Unless  the 
Commi.<.;ioners  had  some  definite  evidence  that  the  scheme 
would  be  supported  favourably  by  the  Conference  authorities. 
they  could  not  fairly  judge  between  the  dili'erent  schemes. 
Mr.  Watson  said  he  could  not  give  a  definite  assurance,  but 
the  estimates  had  been  drawn  up,  in  the  engineering  scheme. 
on  the  basis  that  the  rates  would  be  behind  the  raising  of 
the  capital. 

Mr.  Kennedy,  dealing  with  the  representation  on  the  Joint 
Authority,  put  it  that  flie  L.C.C.  or  companies,  if  they  found 
the  money,  should,  have  a  preponderating  representation,  but 
witness  nould  not  agree  to  that  proposition. 

.Answering  a  question  by  the  chairman.  Mr.  Watson  said 
that  the  M  authorities  representing  the  Conference  would 
agree  to  work  the  scheme,  so  that  any  difficulty  with  regard 
to  Section  14  of  the  L.C.C.  scheme  being  ultra  vires  would  be 
got  over  in  that  way. 

The  L.CC.  proposal  of  autocratic  control  on  the  part  of  the 
Joint  Authority  was  discussed  between  Mr.  Donald,  repre- 
senting the  East  London  scheme,  and  Mr.  Watson,  the  result 
of  which  was  complete  agreement  between  them  that,  as  in 
some  parts  of  London  linking-up  had  been  carried  out  quite 
successfully  on  voluntary  lines,  there  was  no  need  to  intro- 
duce an  Authority  with  autocratic  powers. 

Mr.  Donald  asked  specifically  whether  the  Conference  would 
agree  to  an  amendment  of  the  scheme  to  the  effect  that  if  n 
number  of  local  authorities  con.bined.  and  could  provide  an 
area  which  would  absorb  the  activities  of  one  capital  station. 
then  such  an  area  should  be  formed,  subject  to  the  consent 
of  the  Commissioners.  Mr.  Watson  replied  in  the  negative, 
the  reason  being  that  it  would  depart  from  the  general  scheme 
of  the  proposal  that  there  should  be  unification  over  the  whole 
area. 

QueBtions  followed  as  to  where  economy  was  to  come  in 
from  the  work  of  the  Joint  Authority  for  so  large  an  area. 
Mr.  Watson  did  not  agree  with  the  figure  of  £40.000  or 
£.50.000  per  annum  for  tli<>  administrative  cspon.sps  of  the 
Joint  Authority  during  the  early  years,  and  put  the  cost  at 
nearer  £20.000,  because  ft  was  not  proposed  under  the  Oon- 
ference  scheme  to  set  up  a  large  admrnistrative  staff  at  the 
beirinning. 

Mr.  Donald's  case  was  that  septir.nting  the  area  into  a  few 
RmsHer  dietrict.q  would  result  in  n  fhcnper  supply  being  given 
to  industrial  I>ondofi.  Linking-up  ol'-rtrically  was  part  of  hia 
rape,  but  he  wished  to  be  independent  financially. 

Mr.  Watson  said  the  aim  nS  the  Conference  was  the  Unk- 
ing-up of  the  east  of  Tjondon.   and   at   one  time    linking-up 


with  the  west  had  been  suggested.  Mr.  Donald's  retort  was 
that  this  linking-up  was  not  connected  with  any  financial 
grouping ;  it  only  related  to  electrical  huking-up.  '  Following 
this  up,  he  put  it  to  witness  that  originally  there  was  a 
proposal  that  the  rates  should  be  pledgeil  with  regard  to  the 
capital,  but  that  it  had  been  withdrawn  in  the  discussions 
of  the  Conference  m  order  to  secure  unanimity.  Mr.  Watson 
said  it  was  not  felt  necessary  to  state  this  Oefinitely  in  the 
scheme,  but  he  could  not  imagine  how  the  money  could  be 
raised  in  any  other  way. 

Counsel  for  the  Metropolitan  Electric  Supply  Co.  suggested 
that  the  best  plan  would  be  to  deal  with  the  County  of  Lon- 
don first,  and  leave  the  surrounding  districts  alone. 

Mr.  Bagg.vllav,  for  the  Middlesex  County  Council,  raised 
the  question  of  how  much  of  the  Conference  scheme  would 
fall  to  the  ground  if  the  Electricity  Supply  Bill  (No.  2)  did 
not  go  through,  as  many  of  the  clauses  ot  the  scheme  were 
taken  from  the  Bill.  Mr.  Watson  said  there  was  no  reason 
why  any  part  of  the  scheme  should  go.  The  authorities  were 
ready  to  co-ordinate  the  demands  of  the  area. 

Sir  Herbert  Nield,  K.C.  then  cross-examined  for  the  Hert- 
fordshire and  Surrey  County  Councils  on  the  same  Unes  as 
he  had  previously  done,  pointing  out  that  as  the  Conference 
scheme,  equally  with  the  L.C.C.  scheme,  did  not  offer  any 
immediate  benefit  to  Hertfordshire,  that  county  should  be 
left  out. 

Mr.  Kennedy,  who  had  submitted  a  scheme,  as  the  inquiry 
was  closing  for  the  dav.  said  that  after  having  heard  what 
had  taken  place  so  far.  the  companies  desired  to  make  certain 
modifications  in  their  scheme.  Mr.  Donald,  for  the  East  Lon- 
don district  scueme.  asked  that  a  similar  indulgence  should 
be  extended  to  the  other  parties  if  they  desired. 

Sir  John  Snf.ll  said  that  what  was  allowed  to  one  roust 
be  allowed  to  all. 

When  the  inquiry  opened  on  Thursday.  June  iSrd.  Mr. 
Wrottesley,  who  appeared  with  Mr.  Baggallay.  for  the  Mid- 
dlesex County  Council,  explained  preci-sely  the  attitude  of 
that  body.  He  said  there  were  certain  objections  on  the  part 
of  tiie  Middlesex  County  Council  to  all  the  schemes,  such 
as  those  dealing  with  representation  and  finance.  If  certain 
modifications  were  made  in  the  scheme  of  the  Conference  of 
Ijocai  Authorities,  it  might  be  that  the  Middlesex  County 
Council  would  withdraw  its  objection  to  inclusion  in  the  area. 

Mr.  Duncan  Watson's  cross-examination  was  then  con- 
tinued. Attention  was  given  to  the  method  of  meeting  the 
administrative  expenses  of  the  Joint  Electricity  Authority 
during  the  early  years.  According  to  the  scheme,  the  expenses 
would  be  met  by  the  authorised  distributors  taking  a  supply 
from  the  Joint  Authority. 

Sir  Harry  Haward  said  it  was  not  quite  clear  what  was 
going  to  happen  if  pone  of  the  authorised  distributors  took 
a  supply  from  the  Joint  Authority  during  the  first  year  or 
two.     Who  was  going  to  meet  the  administrative  expenses.' 

After  considerable  discussion,  Mr.  Watson  stated  that  in 
his  view  all  the  parties  concerned,  whether  taking  a  supply 
or  not,  should  contribute,  and  to  that  extent  he  agreed  with 
the  proposals  of  the  L.C.C. 

Mr.  Baker,  for  the  North  Metropolitan  Power  Co.,  said 
that  as  the  scheme  had  been  deposited,  no  portion  of  'he. 
administrative  expenses  would  fall  on  his  company.  Now, 
it  would  seem  that  the  company  would  have  to  bear  a  share 
of  the  administrative  expenses  in  proportion  to  its  output. 
Thus  the  larger  the  business  of  the  authorised  distributor  the 
larger  the  sum  which  would  have  to  be  paid  towards  th*^ 
administrative  expenses,  and  the  North  Metropolitan  Power 
Co.  as  admitted,  would  receive  no  assistance  from  the  Joint 
Authority  for  some  years. 

Mr.  Watson  agreed,  but  said  that  the  amount  would  be 
very  small,  as  only  that  proportion  of  the  administrative 
expenses  would  be  levied  upon  the  authorised  distributors 
which  was  not  chargeable  to  capital  expenditure. 

Mr.  Watson,-  in  reply  to  Mr.  Baker,  said  the  Commissioners 
had  put  forward  the  area,  and  he  assumed  that  it  had  to  be 
adhered  to.  On  the  other  hand,  Mr.  Rider,  who  had  advised 
the  local  authorities  as  well  as  the  L.C.C.  had  stated  that 
it  would  not  hurt  the  scheme  to  cut  out  certain  areas, 
having  been  told  during  the  inquiry  that  it  was  not  essential 
to  feel  l)ound  to  the  provisional  area.  In  that  respect,  Mr. 
Watson  and  Mr.  Rider  did  not  agree,  because  Mr.  Watson 
had  said  the  North  Metropolitan  area  was  essential,  whilst 
Mr.  Rider,  although  desiring  to  have  the  whole  area,  as 
being  a  .suitable  one  for  the  purpose.s  of  electricity  supply,  had 
admitted  that  parts  of  the  North  Metropoliton  area  miiint  be 
left  out.  Mr.  Baker  also  ascertained  that  the  basis  of  com- 
pany representation  on  the  Joint  Electricity  Authority  was 
that  all  tho  companies  were  purcliaseahle.  whereas  the  North 
Metropolitan  Power  Co.  was  not  purchaseablo.  Mr.  Watson 
agreed  that  this  would  require  a  modification  of  the  basis  of 
represeritiition. 

Mr.  Turner,  in  his  re-examination,  pointed  to  an  answer 
by  Mr.  Rider  in  which  he  stated  that  the  North  Metropolitan 
Power  Co.'s  area  was  essential  to  the  scheme,  in  that  it  misht 
contribute  to  the  general  supply,  as  well  a-s  eventually  reoeivi* 
assistance  from  the  general  scheme.  As  to  the  proposal  of 
the  local  authorities  to  split  the  area  info  four  separate  autho- 
rities, Mr.  Watson  said  the  idea  T(as  to  h.ive  four  divisional 
committees  to  collect  information,  but  only  one  .Joint  Elec- 
tricity Authority  was  intended  all  along.  The  Conference 
did  not  feel  itself  bound  to  adhere  to  the  terms  of  the  resolu- 
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tions  already  passed  aa  to  the  purchase  of  the  local  authorities' 
generatiug  st^tiuua.  « 

Sir  ilAKUY  Ha  WARD  said  he  still  could  not  understana  the 
position  of  the  lotul  authorities  as  to  raising  capital  lor  the 
purposes  of  the  Joint  Electricity  Authority.  Until  the  Elec- 
tricity Supply  (No.  2)  Bill  was  passed,  the  local  authorities 
had  not  the  power  to  assist  the  Joint  Authority.  Even  when 
that  was  possible,  he  did  not  sec  how  the  local  authorities 
could  raise  money  and  lend  it  to  the  Joint  Authority.  Usually 
the  local  authorities  borrowed  from  the  L.C.C..  and  the  best 
plan  would  be  for  the  L.C.C.  to  guarantee  the  interest  on  the 
Joint  Electricity  Authority's  capital. 

Mr.  W'atso.n  said  the  one  thing  he  wished  to  emphasi.se  was 
that  the  local  authorities  did  intend  that  the  money  should 
be  raised  on  the  security  of  the  rates. 

Sir  Harry  Hawakd,  dealing  with  the  proposal  to  give  the 
companies  and  the  local  authorities  equal  representation  on 
the  Joint  -Authority,  pointed  out  that  the  capital  expenditure 
in  the  case  of  the  companies  was  ^'20,OO0,0UO  and  the  local 
authorities  £'12,0UU.U00,  and  therefore  the  representation  should 
be  as  3/5  to  2/5,  instead  of  equal, 

Mr.  Watson  replied  that  the  local  authorities'  interest  was 
freehold,   whereas  the  companies'  mterest  was  leasehold. 

Sir  Harkv  questioned  whether  the  companies  and  the  pur- 
chasing authorities  should  be  held  as  one  and  the  same.  Mr. 
VVatson'  thought  it  was  right,  as  when  the  prnx-hase  took 
place  the  purchasing  authorities  would  then  have  the  same 
representation  as  the  other  local  authorities.  If  the  North 
Metropolitan  Power  Co.  was  taken  over  by  the  Joint  Autho- 
rity, he  saw  no  reason  why  it  should  not  have  separate  repre- 
sentation. 

Sir  Harry  said  that  if  the  local  authorities  did  not  exercise 
their  purchase  rights,  the  extra  representation  would  go  to 
the  companies,  and  that,  again,  rather  suggested  that  the 
principle  adopted  in  arriving  at  the  proportion  of  representa- 
tion was  not  a  sound  one.  Another  point  made  by  Sir  Harry 
Haward  was  that  the  City  of  London  Corporation  was  given 
one  representative,  as  an  authority  with  purchase  rights,  and 
Mr.  Watson  said  he  would  not  deny  that  that  was  also 
done  partly  with  the  hope  of  financial  assistance  for  the  Joint 
■  Authority. 

Mr.  Watson  agreed  that  if  separate  representation  was  given 
to  the  Middlesex  County  Council,  similar  claims  would  be 
made  by  the  other  counties,  and  that  that  would  constitute 
an  important  alteration  in  this  part  of  the  scheme. 

Sir  Harry  Haward,  referring  to  the  three  representatives 
for  railway  companies,  large  consumers,  and  labour,  elicited 
that  this  meant  only  one  representative  each,  so  that  the 
railway  companies  and  large  consumers  would  only  have  the 
same  representation  as  labour.  He  asked  why  labour  should 
have  any  representation  at  all.  Labour  was  already  largely 
represented  on  local  authorities. 

Answ-ering  Mr.  Page,  witness  said  the  absolute  control  of 
the  Joint  Authority  was  quite  right  in  principle,  but  his  ex- 
perience of  the  past  few  years  indicated  that  the  same  thing 
could  be  effected  voluntarily,  and  at  less  expense.  The  abso- 
lute control  aimed  at  by  the  L.C.C.  scheme  might  probably 
come  into  effect  later,  when  the  capital  stations  were  built, 
but  during  the  first  stage  he  believed  the  authorities  would 
agree  among  themselves  to  do  all  that  was  necessary. 

Mr.  L.\CKiE  followed  up  the  question,  and  asked  if,  say. 
eight  engineers  in  eight  stations  in  a  particular  area  did  not 
agree,  the  result  would  not  be  better  obtained  with  an  absolute 
control  from  the  beginning  by  the  Joint  Authority.  Mr. 
Watson  said  the  experience  was  that  differences  did  not  occur 
in  practice,  but  the  existence  of  the  Joint  Electricity  Authority 
to  come  in  also,  would  improve  the  position,  and  was  what 
was  wanted. 

Replying  to  the  chairman,  Mr.  Watson  said  he  was  in  favour 
of  perpetual  tenure  to  the  companies,  if  the  sliding  scale  of 
prices  and  dividends  was  applied.  This  applied  to  distribution, 
and  he  considered  it  urgent  and  necessary  that  the  whole  of 
the  generating  stations  should  in  some  form  pass  to  a  central 
authority. 

Sir  John  Snell  suggested  that  it  the  Commissioners  were 
able  to  evolve  a  scheme  out  of  the  first  three  schemes,  it  would 
be  desirable  that  .some  definite  principle  should  be  inserted, 
upon  w'hich  the  stations  should  be  acquired  and  the  distribu- 
tors controlled. 

Mr.  Watson  replied  that  if  that  could  be  done  the  Com- 
missioners  would   amply  have   justified  their   appointment. 

Sir  John  Snell  suggested  that  the  promoters  of  the  three 
first  proposals  should  confer  on  the  matter.  He  did  not,  how- 
ever, wish  other  promoters  to  think  that  the  most  impartial 
consideration  would  not  be  gi\eu  to  their  schemes.  That  was 
a  risk  he  ran  in  making  such  a  suggestion.  He  added  that 
the  difl'eronces  between  the  Conference  and  the  Tj.C.C.  were 
so  small  that  they  ought  to  be  capable  of  easy  solution. 

Mr.  C.  H.  WoRDiNT.HAM,  wdio  took  part;  with  Mr.  Rider, 
Sir  Alexander  Kennedy,  and  Mr.  (1.  W.  Partridge,  in  drawing 
up  the  technical  scheme,  was  then  called.  On  the  question 
of  control  by  the  Joint  Authority,  he  said  he  would  prefer 
autocratic  powers.  The  difficulty,  however,  was  that  there  was 
no  power  of  compulsion  under  the  .\ct  of  lillO,  and  that 
made  it  extremely  difficult  to  draft  these  schemes.  The 
clauses  in  the  Conference  scheme  gave  a  very  large  niensure  of 
control  nevertheless.  .Although  there  were  not  autocratic 
powers  of  control  in  the  Joint  .Authority,  the  initiative  came 
from  it,  and  its  decisions  were  subject  to  the  approval  of  the 
CommisBioners.    On  the  questioii  of  the  reasons  for  advising 


the  Unking-up  scheme  as  opposed  to  erecting  capital  stations 
at  once.  Ml.  VSorUiugham  agreed  with  the  views  already  put 
forward  by  Mr.  uiuer,  adding  tuat  as  many  ol  the  existmg 
stations  were  unecououiicui,  me  advantage  ot  a  tail  in  price 
ol  coal  would  be  greater  tliau  would  De  lUe  case  m  a  capital 
station  worioug  under  moie  economical  conditions,  btaitina 
irom  the  pumi,  tuereiore,  that  the  cost  ol  suppiy  from  tn» 
Imiung-Lip  ocueme  and  Irom  capital  stations  ount  at  once, 
would  be  about  lUe  same,  it  iouowed  that  greater  advantages 
w-ould  be  oblameu  trom  a  lall  in  tlie  price  ol  coal  Irom  tue 
huKiug  up  scucme  m  lUe  early  years.  As  to  railway  suppiy, 
Mr.  Worumgbam  said  that  any  supply  to  the  railways  should 
be  on  the  basis  of  a  dehnite  ma.vimum  demand,  a  dehnite 
aunui^l  consumption,  a  price  which  mvolved  no  loss,  a  con- 
tract lor  a  ix;riod  of  years  to  enable  the  capital  expenditure 
to  be  justilicd,  and,  hnaily,  reasonable  notice  of  the  rauway 
companies'  demand.  At  the  same  time,  he  said  that  railway 
companies  could  supply  themselves  more  cheaply.  The  com- 
bined supply  would  benefit  Irom  the  existence  of  the  rauway 
load,  but  the  railway  would  suUer  fiom  the  combination, 
because  it  would  have  to  bear  part  of  the  expenditure  on 
transmission  and  admmistration  not  connected  with  the  rail- 
way load. 

Sir  John  Snell  said  there  seemed  no  reason  why  the  rail- 
way companies  should  be  charged  more  than  the  actual  costs 
attributable  to  their  load,  properly  apportioned  out.  In  that 
case,  he  did  not  see  that  the  railway  companies  could  generate 
more  cheaply  than  a  capital  station  for  a  joint  supply.  Indeed, 
he  thought  that  by  combining  the  two  loads  m  one  station 
both  must  benefit  compared  with  deahng  with  the  railway 
load  from  one  station  and  the  general  supply,  less  railway 
load,  from  another  station. 

Continuing  his  evidence,  Mr.  Wordingham  referred  to  the 
advantage  of  being  able  to  supply  the  outlying  districts  from 
the  railway  mains,  as  ah'eady  indicated  by  the  chairman.  On 
the  general  technical  details,  he  agreed  with  the  scheme  put 
forward  by  Mr.  Rider. 

Mr.  Craig  Henderson  cross-examined  to  the  etiect  that 
autocratic  powers  of  control  on  the  part  of  the  Joint  Autho- 
rity  were  necessary. 

Sir.  Wordingham  said  it  would  be  necessary  for  someone 
to  control  the  use  of  the  stations  in  the  best  interests,  but 
that  was  a  control  dealing  with  the  needs  of  the  moment. 
which   was  quite  dilierent  from  deciding  a  general  policy. 

A  discussion  took  place  as  to  the  desirabihty  of  erecting 
capital  stations,  with  a  long  loan  repayment  period.  Mr. 
Wordingham  said  he  had  very  little  hope  that  the  Commis- 
sioners would  grant  a  longer  period  than  was  usually  allowed. 
In  any  case,  in  present  conditions,  he  would  prefer  to  put  in 
new  plant — much  of  which  was  already  ordered — m  the  exist- 
ing stations  rather  than  to  erect  new  buildings  for  them  in 
the  form  of  a  capital  station,  involving  new  transmission 
mains. 


On  Friday,  ^une  24th.  Mr.  Donald  continued  his  cross- 
examination  of  Mr.  Wordingham.  Dealing  with  the  powers 
given  to  the  Electricity  Commissioners  under  Section  19  of 
the  Act  of  1919,  Mr.  Donald  said  that  so  long  as  the  Com- 
missioners refrained  from  setting  up  a  Joint  Authority  for 
London  they  could  do  the  whole  of  the  work  proposed  under 
Part  I  of  the  scheme  under  consideration.  That  being  the 
case,  if  the  new  capital  stations  were  not  to  be  erected  for 
ten  years,  he  suggested  that  the  better  course  for  the  Com- 
missioners to  take  would  be  to  refrain  from  setting  up  any 
Joint  Authority  until  that  work  was  carried  out.  This  woiild 
r.esvilt  in  a  considerable  saving  in  the  way  of  administrative 
expenses.  The  chairman,  however,  intimated  that  the  ques- 
tion of  the  advisability  ot  setting  up  a  Joint  .\uthority  or  not 
under  the  powers  given  them  was  one  upon  which  he  would 
like  the  help  ot  counsel  at  a  later  stage. 

In  answer  to  Mr.  Tyndal  .\tkinson,  who  cross-examined 
on  behalf  of  the  Hertfordshire  County  Council,  Mr.  Word- 
ingham said  that  the  exclusion  of  Hertfordshire  froni  the 
area  to  be  supplied  would  not  affect  the  position  of  the  inner 
districts  of  London  very  much,  but  Hertfordshire  would 
benefit  by  coming  into  the  scheme  now.  .Vfter  some  dis- 
cussion on  the  subject  of  price,  witness  agreed  that  there 
would  be  a  point  in  length  of  transmission  at  which  the  price 
of  1.326d.  per  unit,  which  was  the  price  at  which  it  would 
be  received  at  the  bus  bars  of  the  authorised  distributors, 
would  be  increased,   due  to  transmission  losses. 

Cross-examined  by  Mr.  Szlumper,  for  the  Surrey  County 
Council.  -Mr.  WoiiOiNGHAM  said  that  if  the  supply  area  of 
any  particular  umlert^iking  were  cut  in  two  by  the  boundary 
of  the  present  scheme,  by  all  means  it  should  be  brought  in. 
Tie  had  no  sympathy  with  the  idea  of  enlarging  the  area  to 
a  county  boundary  just  because  it  was  a  county  boundary. 

Mr.  WouniNGHAM  assured  Mr.  Wrottesley,  who  cross-ex- 
amined on  behalf  of  the  Middlesex  County  Council,  that 
under  the  proposed  scheme  the  Joint  .\uthority  would  be  able 
to  supply  at  such  a  pressure  as  would  enable  it  geographically 
to  supply  the  whole  area.  In  the  first  stage  it  was  proposed 
to  supply  at  ti.OdO  to  lO.OiX)  volts,  but  in  certain  cases  it 
could  transform  up  to  :W,t)00  volts.  It  could  supply  at  a 
pressure  of  O.tXX)  to  lO.OtX)  volts  at  any  distance  up  to  ten 
miles.  The  mains  would  he  uiulerground,  except  where  the 
country  was  oivn,  when  overhead  mains  would  be  adopted. 
In  the  last  stage  of  the  scheme  the  Middlesex  area  would 
be  supplied  from  the  Chiswick  station  in  normal  times,  but, 
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of  course,   the  whole  of  the  stations  would   be  linked-up   in 
order  to  help  each  other  in  abnormal  times. 

In  answer  to  the  chairman,  who  raised  the  point  of  zoning 
in  connection  with  charges.  Air.  Woudinguam  said  he  would 
not  propose  a  series  of  circles  round  the  various  geueratmg 
stations,  within  which  the  price  dillered  from  that  in  the 
outer  areas.  In  his  own  view  there  would  have  to  be  a 
vei-y  large  central  zone  in  which  the  rates  and  charges  on 
the  load-factor  basis  would  be  uniform.  He  did  not  think 
they  would  be  justihed  in  charging  the  same  rates  anywhere 
on  the  fringe  of  the  area  as  in  the  cential  parts  of  Loudon. 

Sir  Harkv  HAWAiiii  put  a  number  of  questions  witu  re- 
gard to  the  future  fall  in  prices  of  plant,  but  Mr.  Wordi.ng- 
HAM  could  not  give  any  estimate  as  to  the  extent  to  which 
they  would  fall.  If.  as  assumed  by  Sir  liarry.  the  fall  in 
prices  during  the  next  three  years  amounted  to  25  per  cent., 
thus  reducing  the  estimated  expenditure  of  13  milliona  to 
'Ji  millions,  the  scheme  would  be  much  more  promising. 
The  price  of  coal  must  not  be  left  out  of  account.  Assuming 
a  reduction  in  the  cost  of  plant  of  25  per  cent.,  and  a  fall 
of  i  per  cent,  on  capital  during  the  next  three  years,  there 
would  be,  said  Sir  Harry,  a  reduction  in  capital  charges  on 
the  13  millions  of  i;'itX),'0U0  a  year.  Such  assumptions  Mi. 
Wordiugham  did  not  consider  unreasonable. 

Mr.  Page,  following  up  the  railway  load  question,  got  from 
Mr.  Wordingham  the  opinion  that  the  cost  of  generation 
in  a  station  supplying  railways  as  well  as  general  supply 
would  be  lower  than  in  ii  station  without  the  railway 
load,  but  he  was  not  able  to  give  a  figure  of  the  difference 
in  cost  per  unit.  If  the  Joint  Authority  could  get  the  rail- 
ways, said  Mr.  Wordingham,  he  would  be  only  too  glad. 
His  evidence  had  been  on  the  assumption  that  a  railway 
company  would  have  sufificient  load  to  put  up  its  own  capital 
station. 

Mr.  Page  :  Yesterday  you  rather  gave  the  impression  that 
it  would  not  pay  a  railway  company  to  buy  its  energy  from 
the  .Joint  .\uthority,  but  now  that  we  have  examined  the 
matter  furtlier.  would  you  he  prepared  to  say  that  in  certain 
circumstances   what  you  said  yesterday    will   not  hold? 

Mr.  Wordingham  said  he  ought  to  have  said  he  was 
"  afraid  "  the  Joint  Authority  would  not  get  the  railway 
load.  If  the  assumptions  he  had  made  were  not  sound,  then 
his  opinion  would  not  hold.  In  certain  events  it  might  be 
worth  the  while  of  the  railway  companies  to  buy  from  the 
Joint  Authority.  In  any  case,  he  looked  forward  to  inter- 
linking between  the  railway  power  stations. 

Mr.  Booth,  in  the  course  of  his  questions,  said  the  railway 
companies  had  told  the  Board  of  Trade  Electric  Supply  Com- 
mittee that  they  would  be  prepared  to  purchase  electrical 
energy  if  they  could  be  assured  that  it  would  be  cheap,  and 
the  supply  reliable.  So  far  there  was  no  railway  company  in 
the  area  whose  load  would  be  sufficient  to  justify  a  capital 
station  to  deal  with  it.  Moreover,  he  put  it  that  a  supply 
would  be  more  reliable  from  a  linked-up  systoia  than  if  rehance 
were  placed  on  the  railway  company's  own  station. 

Mr.  Wordingham  said  that  it  could  be  argued  that  the 
linked-up  supply  would  be  the  more  reliable.  He  added,  how- 
ever, that  with  the  one  exception  of  the  L.B.  &  S.C.  Railway. 
all  the  London  railway  companies  which  wanted  a  supply 
had  put  up  their  own  stations. 

Sir  JoH.N  S.NELL  suggested  that  that  was  due  to  the  fact 
that  there  was  no  other  available  source  of  supply.  Sir  John 
also  brought  out  the  point,  which  he  .said  had  not  been 
mentioned,  that  existing  undertakers,  such  as  the  power  com- 
panies, might  be  helped  considerably  by  assistance  from  the 
Joint  Authority  in  enabling  them  to  deal  with  districts  which 
they  had  not  supplied  hitherto.  Moreover,  Sir  John  put  it. 
and  obtained  Mr.  Wordingham's  acquiescence,  that  the  mere 
fact  of  the  availability  of  supply  to  the  existing  undertakings 
from  the  Joint  Authority  would  go  a  long  way  to  breaking 
down  the  barriers  which  had  hitherto  hampered  electrical 
development  in  this  country. 

The  promoters  of  the  Conference  scheme  had  intended  to 
call  Mr.  Arthur  Collins,  the  financial  expert.  Unfortunately, 
Mr.  Collins  had  been  taken  ill  and  could  not  attend,  and  it 
was  agreed  to  call  him  later. 

Mr.  Rider  was  then  recalled  to  explain  further  tables  which 
he  had  prepared,  putting  in  greater  detail  some  of  the  tables 
already  given,  and  elaborating  certain  figures  given  during 
his  evidence. 

Very  few  questions  were  put  on  these  tables  by  way  of 
cross-examination.  Mr.  DoNAf.D,  however,  mentioned  that 
therfe  was  an  actual  case  of  two  stations,  one  of  which  was 
shut  down  for  a  certain  period  of  the  day,  in  which  there 
had  been  an  actual  saving  of  £2.700  per  "annum  in  wages. 
On  this  basis,  it  did  not  spem  to  him  that  Mr.  Rider,  in  his 
estimates,  had  allowfd  sufficient  in  respect  of  this  saving. 

Mr.  RiDEit  said  the  estimates  had  been  prepared  in  such 
a  way  that  nobody  could  ,'!ay  that  they  unduly  favoured  the 
scheme. 

In  answer  to  Sir  Harry  Haward,  he  added  thi^t  no  pro- 
vision had  been  made  for  savings  in  wages  due  to  linking-up. 
because  whilst  the  station  was  working  at  all  there  would 
not  be  much  saving  in  this  respect.  The  chief  saving  would 
be  in  respect  of  the  coal  used.  There  would  be  certain  savings 
in  wages  as  regarded  actual  generation,  but  for  the  most  part 
the  wages  so  .saved  would  have  to  go  on  to  distribution. 

Mr.  Ken.vedy  then  opened  the  case  for  the  proposal  by  the 
nine  London  companies  which  had  put  forward  a  scheme  as  the 


London  Electricity  Joint  Committee,  1920,  Ltd.  This  scheme 
has  been  considerably'  moditied  since  it  was  first  drafted,  and 
we  deal  with  it  in  the  words  of  Mr.  Kennedy.  The  nine 
companies  concerned,  viz.,  the  London  Electric,  the  Char- 
ing Cross,  City  &  \Vest  End,  Metropohtan,  Central,  West- 
minster, iiensmgton  »ic  Knightsbridge,  Brompton  ik  Kensing- 
ton, Chelsea,  and  St.  James  s  &  I'all  Mall,  have  a  capital  of 
approximately  £10,250,000,  and  the  units  generated  in  1919 
were  roughly  190.500,000.  The  companies'  capital,  he  con- 
tinued, represented  62  per  cent,  of  the  lot-al  capital  and  the 
output  05  per  cent,  of  the  units  sold  by  all  the  companies  in 
London.  'Ihe  City  of  London  Co.,  although  not  associated 
with  the  scheme,  was  in  Iriendly  communication  witn  the 
promoters,  and  it  was  hoped  to  secure  its  co-operation  even- 
tually. Taking  the  area  delimited  by  the  Commissioners,  the 
nine  companies  concerned  in  the  present  scheme  represented 
olj  per  cent,  of  the  total  subscribed  capital  and  21i  per  cent.  I 

of  the  units  sold  by  both  the  companies  and  local  authorities.  | 

The  area  served  by  the  nine  companies  represented  a  very 
sub.stautial  and  compact  nucleus  around  which  to  build  a 
scheme,  even  if  the  nine  companies  stood  alone,  which  ne  did 
not  believe  they  would  do.  .A-fter  mentioning  that  the  tech- 
nical part  of  the  scheme  was  the  same  as  that  already 
described  in  respect  of  the  two  previous  proposals,  counsel 
explained  that  during  the  past  few  years,  excluding  the  war 
period,  the  average  total  increase  m  demand  in  the  area 
had  been  20,5t)0  kW  per  annum,  but  the  estimates  in  the 
engineering  scheme  had  been  based  on  an  increa.se  of  26,000 
kW  per  annum  dm-ing  the  next  six  years,  and  30.000  k\V  per 
annum  during  the  succeeding  five  years.  The  estimates  were 
got  out  when  the  figures  for  1919  only  were  known,  but  the 
subsequent  figures  for  19'20  had  shown  that  the  estimate  was 
within  2  per  cent,  of  the  actual.  The  figures  did  not  include 
railway  load.  A  calculation  had  been  made  which  showed 
that  in  an  area  represented  by  a  circle  with  a  radius  of  ten 
miles,  with  St.  Paul's  as  the  centre,  the  nine  companies  were 
supplying  93  per  cent,  of  the  total  load  of  the  whole  area 
delimited  by  the  Commissioners.  The  total  load  inside  the 
circle  was  432,866  kW.  and  the  bulk  of  the  load  outside  was 
in  the  hands  of  the  North  Metropolitan  Electric  Power  Co., 
viz.,  25.000  kW  out  of  a  total  of  32,100  kW.  Moreover,  the' 
North  Metropohtan  Electric  Power  Co.  was  in  friendly  rela- 
tionship with  the  nine  promoting  companies,  and  there  would 
be  no  difficulty  in  arranging  for  mutual  supply.  It  was  for 
these  reasons  that  in  the  amended  scheme  the  area  to  be 
dealt  with  by  the  Joint  Authority  proposed  was  represented 
by  a  circle  with  a  radius  of  ten  miles  having  St.  Paul's  as 
the  centre.  At  the  same  time,  from  the  administrative  point 
of  view,  it  might  be  well  that  the  outside  districts  should 
come  under  the  Joint  Authority  in  order  that  they  might 
have  the  benefit  of  its  advice,  and  in  the  future,  be  connected 
up  to  the  transmission  system  in  the  inner  area.  If  the  Com- 
missioners thought  it  right  that  the  Joint  Authority  should 
have  control  over  the  outside  districts,  the  promoters  of  tho 
present  scheme  would  have  no  objection,  although  they  did 
not  think  it  would  make  for  economy  for  one  authority  to 
have  control  over  so  large  an  area.  Counsel  went  through 
the  figures  of  generating  plant  now  available  and  on  order, 
already  given  by  Mr.  Rider,  leading  up  to  the  expenaituro 
of  i.'l,050,0fX)  during  the  first  five  years  on  linking-up  mains, 
adding  that  i£4,.500,000  capital  expenditure  had  already  been 
sanctioned  by  the  Commissioners  for  new  plant  in  the  existing 
stations,  and  the  capital  charges  upon  it  must  be  paid  in  any 
event.  That  new  plant  represented  the  additions  taken  into 
account  in  the  estimates  for  the  first  five  years,  and  the  cost 
of  energy  when  that  plant  was  installed,  and  the  linking-up 
scheme  was  complete,  would  be  considerably  lower  than  the 
average  now.  Then  came  the  next  stage,  and  the  problem 
was  not  to  be  dealt  with  by  calling  the  linking-up  scheme 
parochial  and  the  capital  power  station  scheme  visionary. 
There  were  two  alternatives,  either  to  extend  the  existing 
stations  to  their  full  po-ssible  capacity,  which  was  estimated 
at  832.000  kW,  which  would  deal  with  a  maximum  demand 
of  6,50.000  kW  at  a  capital  expenditure  of  £9,7.50,000,  of  which 
£2,500,000  would  represent  initial  expenditure  during  this 
period  in  preparing  for  the  capital  stations  to  come  later ; 
or,  to  build  new  capital  stations  to  deal  with  the  load  after 
1925  at  a  capital  expenditure  of  nearly  £21,000,000.  The 
advantage  in  costs  of  energy  was  estimated  at  0.034d.  per 
unit  by  adopting  this  course.  On  this  matter,  he  confessed 
to  some  difference  of  opinion  between  the  engineers'  com- 
mittee. Mr.  Rider  was  inclined  to  the  first  course,  and  Sir 
.Alexander  Kennedy  and  Mr.  Partridge  were  inclined  to  the 
second,  viz.,  to  build  capital  stations  to  deal  with  the  load 
after  1925.  At  the  same  time,  all  the  engineers  concerned 
felt  that  now  was  not  the  proper  time  to  settle  the  point, 
and  that  it  might  vvell  be  left  for  the  Joint  Authority  to 
determine  when,  it  came  into  being. 

Coming  to  the  administrative  part  of  the  scheme,  Mr. 
Kennedy  said  he  had  grave  doubts  whether  it  was  competent 
for  the  Commissioners  to  give  any  compulsory  powers  to  tho 
Joint  Electricity  Authority  for  any  area  that  might  be  decided 
upon,  and  even  if  it  were,  he  did  not  believe  that  any  schemt! 
could  be  satisfactorily  worked  by  unwilling  co-operators. 
Therefore,  the  essence  of  the  scheme  mu.st  be  agreement  on 
the  part  of  the  local  authorities  and  companies.  If  no  other 
undertakers  would  join  the  scheme,  the  Committee  of  the 
Companies  now  concerned  had  passed  a  resolutioii  pledging 
themselves  to  recommend  their  constituent  companies  to  find 
the  £1,050,000  which  would  be  necessary  in  the  first  instance. 
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and  to  start  to  get  eomethiug  done  at  once.  At  the  same 
time  it  was  sincerely  hoped  that  the  other  undertakers  would 
join  the  scheme,  which  had  been  framed  so  that  this  could 
be  done  from  time  to  time.  That  applied  to  the  local  autho- 
rities; to  the  companies  a  time  Imiit  had  been  given. 

The  con.5titution  of  the  Joint  .Authority  was  next  dealt 
with.  No  dehnite  number  had  been  assigned  to  the  number 
of  representatives,  the  basis  of  representation  being  that  each 
authorised  undertaker  who.  entered  into  an  agreement  to  take 
a  supply,  or  had  agreed  to  lend  not  less  than  I'iUO.OtX),  or 
guarantee  the  interest  on  not  less  than  ;6100,000,  shouw  have 
one  representative,  the  voting  powers  being  one  vote  for 
every  £100,000  so  dealt  with.  In  addition,  the  L.C.C.  would 
appoint  live  representatives,  the  City  Corporation  one,  rail- 
way companies  3,  and  local  authorities  outside  the  County  of 
London  from  whom  any  purchasing  rights  had  been  trans- 
ferred to  the  Joint  Authority  tw(j.  In  addition,  the  chairman 
and  vice-chairman  would  be  elected  from  outside. 

Sir  Harry  Haward  asked  how  many  possible  members  there 
were  from  the  authorised  distributors  who  could  enter  into 
agreements  to  take  a  supply. 

Mr.  Kennedv  said  the  total  number  was  44. 

Sir  John  Snell  said  it  would  help  the  Commissioners  if 
a  statement  could  be  prepared  showing  under  one  or  two 
possible  cases,  what  would  be  the  ultimate  constitution  of 
the  proposed  Joint  Authority. 

Sir  Harri:  Haward  also  asked  for  it  to  be  explained  why 
agreements  to  take  a  supply  or  to  guarantee  £100.000  were 
put  on  a  parity  as  regards  voting  power. 

The  inquiry  was  about  to  close  for  the  day  when  Codnsel 
for  the  railway  companies  said  he  did  not  wish  it  to  be  under- 
stood that  the  railway  companies  liad  definitely  refused  to 
come  into  any  scheme  They  were  out  to  buy  in  the  cheapest 
market. 

Sir  John  S.^jell  said  he  hoped  the  railway  companies  would 
give  the  Commissioners  all  the  assistance  they  could  by  put- 
ting forward  a  scheme  showing  what  they  hoped  to  do  in 
separate   generating   stations. 

CoHNSEL  for  the  railway  companies  said  there  were  diffi- 
culties in  the  way  of  putting  forward  definite  proposals,  but 
all  he  wished  to  make  clear  now  was  that  the  railway  com- 
panies would  buy  in  the  cheapest  market. 

On  Tuesday,  June  2Sth,  Mr.  Kennedy  continued  his  state- 
ment of  the  case  for  the  proposal  of  the  nine  companies, 
and  dealt  first  with  a  request  by  Su'  Harry  Haward  on  Friday 
for  the  reasons  why  a  distributing  authority  entering  into 
an  agreement  for  supply  and  one  guaranteeing  a  sum  of  money 
should  be  given  the  same  representation.  He  confessed  that 
there  was  no  definite  basis,  but  the  undertakers  who  entered 
into  an  agreement  were  obviously  entitled  to  representation. 
There  were  cases  in  which  authorised  distributors  did  not 
own  generating  stations,  such  as  Bethnal  Green,  and  such 
people  might  come  in  by  guaranteeing  a  sum  of  money.  He 
could  not  go  further  than  to  say  that  both  classes  of  under- 
takers ought  to  be  represented  on  the  Joint  Authority ;  under 
the  Technical  Committee's  scheme  to  be  dealt  with  later, 
each  of  the  undertakers  that  leased  their  undertakings  to  the 
Joint  Authority  would  be  entitled  to  a  representative.  In 
order  to  prevent  a  local  authority  obtaining  an  undue  pro- 
portion of  votes  by  putting  up  an  exceptionally  large  sum 
of  money,  it  was  proposed  to  hmit  the  number  of  votes 
which  any  authority  could  have.  At  present,  in  the  scheme, 
no  number  was  inserted,  but  it  was  felt  that  five  might 
be  a  fair  number  as  a  total  for  any  particular  authority. 

In  answer  to  Sir  Harry  Haward,  Mr.  Kennedy  said  he 
could  find  no  precedent  for  constituting  a  Joint  ."Authority 
on  this  basis,  but  neither  could  he  find  any  precedent  for 
the  constitution  of  such  an  authority  at  all.  viz..  by  agree- 
ment. 

Continuing,  counsel  said  it  was  proposed  to  pay  the  chairman 
and  vice-chairman,  but  not  the  members  of  the  Joint  Autho- 
rity; in  that  the  scheme  agreed  with  the  L.C.C.  scueme. 
but  differed  from  the  scheme  of  the  Conference  of  Local 
Authorities.  Local  authorities  could  come  in  and  join  the 
Joint  Authority,  with  the  consent  of  the  Commissioners, 
but  a  time  limit  was  placed  upon  the  companies  coming  in. 

Some  questions  were  put  by  the  Commissioners  with  regard 
to  this  proposed  constitution  of  the  Joint  Authority,  particu- 
larly as  to  when  it  could  be  regarded  as  complete. 

Sir  John  Snell  said  it  seemed  to  him  that  the  broad  prin- 
ciple was  that  at  dift'erent  stages  a  finite  number  of  repre- 
sentatives would  be  arrived  at.  e.g.,  when  all  the  authorised 
distributors  had  come  in :  and  that  thereafter  their  measure 
of  voting  power  might  increase  or  vary  according  to  the 
degree  of  financial  responsibility  assumed. 

Mr.  Kennedy  agreed  that  that  was  so.  For  instance,  it 
might  be  that  the  companies  with  a  smaller  number  of  repre- 
sentatives would  have  a  larger  voting  power  than  the  local 
authorities. 

Answering  further  questions,  Mr.  Kennedy  said  that  the 
companies  must  enter  into  agreements  with  the  Joint  Autho- 
rity after  the  making  but  before  the  confirmation  of  the 
scheme,  because  it  was  felt  that  it  would  be  u.seless  to  con- 
firm a  scheme  if  there  w-as  no  chance  of  there  being  sufficient 
undertakers  who  would  transfer  their  generating  stations 
and  transmission  lines.  .\s  an  inducement  to  the  companies, 
an  extension  of  tenure  as  distributors  was  offered,  which 
point  he  would  deal  with  later. 


Coming  to  the  terms  upon  which  the  Joint  Authority 
would  acquire  the  generating  stations  and  tr^namission  lines, 
counsel  said  there  would  be  a  rent  equal  to  7  per  cent,  on 
the  cost  of  the  station  appearing  in  the  books  of  the  under- 
taking, less  euch  depreciation  as  bad  been  allowed  by  (b« 
income  tax  authorities,  with  the  addition  of  an  annual  sum 
which  would  wipe  out  the  cost  so  arrived  at  in  a  certain 
number  of  years,  so  that  at  the  end  of  that  perioa  tn© 
generating  station  and  transmission  lines  would  become  the 
property  of  the  Joint  Authority. 

Counsel  confessed  it  was  a  complicated  matter.  In  terms. 
this  proposal  applied  to  local  authorities  as  well  as  companies. 
If  the  local  authorities  made  other  suggestions,  which  had 
the  same  effect,  the  companies  w'ould  not  object.  Really,  the 
proposal  was  a  hire-purchase  rather  than  a  lease,  and  was 
suggested  in  order  that  the  money  should  not  have  to  be 
found  in  a  lump  sum.  A  later  clause  in  the  scheme  gave 
an  option  for  the  undertaker  to  go  to  arbitration  to  deter- 
mine the  price  to  be  paid. 

Sir  John  Snell  said  it  would  be  helpful  if  the  Commi»- 
sioners  could  be  told  whether  the  nine  companies  were  willing 
to  accept  the  principle  of  cost  less  depreciation  without  the 
option  to  ask  for  arbitration,  because  the  former  was  detinito. 
whereas  the  latter  was  very  indefinite. 

Mr.  Kennedy  promised  to  confer  with  his  clients  and  let 
the  Commissioners  know. 

Continuing,  counsel  pointed  out  the  other  leading  features 
of  the  scheme.  Thus,  the  Joint  Authority  would  have  no 
control  over  any  authorised  distributor  not  taking  a  supply. 
The  extension  of  the  life  of  the  companies  as  distributors  was 
to  be  for  60  years  from  a  date  to  be  fixed.  Later,  it  was 
provided  that  the  Joint  Authority  must  supply  authorised 
distributors  at  a  price  not  higher  than  that  at  which  the 
authorised  distributors  could  have  generated  ^ectricity  them- 
selves. 

Sir  John  Snell  asked  whether  it  had  been  considered  that 
the  terms  of  purchase  proposed  would  allow  the  Joint  Autho- 
rity to  supply  at  as  low  a  price  as  that  previously  obtaining. 
Mr.  Kennedy  said  the  engineers  considered  they  would  if 
a  proper  scheme  of  co-ordinated  control  was  adopted. 

Continuing,  counsel  said  that  the  Joint  .Authority  was  to 
appoint  a  Finance  Committee,  and  no  expenditure  exceeding 
£1,000  was  to  be  incurred  without  the  recommendation  of 
that  committee.  Further,  a  Technical  Committee,  consisting 
of  five  members,  was  to  be  appointed,  three  of  whom  were  to 
be  members  of  the  Authority  and  two  might,  but  need  not, 
be  elected  from  outside  the  .\uthority.  .\s  to  capital,  the  com- 
panies had  been  advised  by  eminent  counsel  that  it  would 
only  have  powers  to  mortgage  the  undertaking  but  not  to 
issue  stock,  until  the  Ko.  2  Electricity  Bill  was  passed. 

Dealing  with  the  expenses  of  the  .Authority,  it  was  provided 
that  these  should  be  met  and  defrayed  out  of  (1)  the  proceeds 
of  the  sale  of  electrical  energy ;  ('2)  grants  from  the  Imperial 
Exchequer  made  on  the  recommendations  of  the  Commis- 
sioners; (3)  contributions  by  any  bodies  entitled  to  make  them. 
Sir  John  Snell  drew  attention  to  the  proposed  grants  from 
the  Imperial  Exchequer,  and  asked  how  they  were  to  be 
obtained. 

Mr.  Kennedy  replied,  amidst  some  laughter,  that  he  had 
no  doubt  the  Imperial  Exchequer  would  look  with  a  kindly 
eye  upon  any  recommendations  by  the  Commissioners. 

Describing  the  area  proposed — it  w-a.s  originally  that  de- 
limited by  the  Commissioners — counsel  said  it  was  now 
a  district  within  a  radius  of  ten  miles  from  St.  Paul's  Cathe- 
dral, but  exclusive  of  any  parts  of  the  respective  areas  of 
supply  of  the  North  Metropolitan  Electric  Power  Supply  Co.. 
and  the  Metropolitan  Electric  Supply  Co..  that  were  outside 
the  administrative  County  of  London. 

Sir  John  Snell  said  the  Commissioners  would  have  to  put 
many  questions  on  the  subject  of  the  area,  as,  according  to 
the  map.  there  would  arise  several  complications  as  between 
authorities  within  it  which  were  giving  bulk  supplies  outside 
the  area  now  propo.sed. 

In  his  concluding  remarks,  Mr.  Kennedy  said  that  both  the 
L.C.C.  and  local  authorities'  .schemes  were  unacceptable,  be- 
cau.ie  the  companies  were  not  given  adequate  representation 
on  the  .Toint  .\uthority.  The  companies  did  not  object  to  » 
municipal  scheme  so  long  as  the  .\uthoritv  purchased  tbi» 
companies'  generating  stations  outright,  and  came  under  an 
agreement  to  give  a  supply,  but  they  were  not  prepared  to 
lease  their  cenerating  stations  to  such  an  .Authority.  .\s  to  the 
railways,  it  seemed  to  the  companies  that  this  w.ts  lamely  » 
matter  for  the  railways  themselves.  It  would  not  pay  thp 
railway  companies  to  erect  power  stations  of  their  own.  and 
put  quite  generally,  it  was  purely  an  economic  problem. 

Mr.  \V.  F.  Fi.AnovTF.  chairman  of  the  T^ondon  Electricity 
Joint  Committee  (lO'iOK  Ltd..  and  of  the  Charinij  Cross.  West 
End  S:  Citv  Electricity  Supplv  Co..  said  the  Joint  Committee 
had  been  formed  to  act  as  a  .Joint  Electricity  .-Vufhority  under 
the  Electricity  Supnly  Act  of  1910.  Tlie  individual  nine 
companies  concerned  would  have  to  be  consulted  through 
their  shareholders  liefore  anv  definite  scheme  was  decided 
unon.  but  he  had  had  the  advantage  of  consulting  with  the 
nine  companies,  and  knew  their  views.  So  far  as  the  area 
was  concerned,  hi.'i  own  opinion  was  that  the  area  delimited 
by  the  Commissioners  was  too  large.  The  comp:inies  did  not 
look  upon  a  possible  purchase  by  the  L.C.C.  with  any  par- 
ticular fear.    They  could  perfectly  well  meet  all  tb.ir  statutory 
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obli^atdons  until  1931,  and  have  a  surplus,  although  there 
might  be  some  difficulty  in  raising  the  necessary  capital  during 
the  last  few  years.  At  the  same  tmie,  it  was  greatly  to  the 
advantage  of  "the  purchasmg  authority  that  something  should 
be  done,  otherwise  the  position  from  the  pubhc  pomt  of  view 
m  lyal  would  be  very  unsatisiactory,  because  the  compames. 
without  some  prospects  be>ond  iydl.  could  not  aflord  to  lay 
intercoanectmg  mains,  which  was  the  first  and  a  most  im- 
portant step.  Ihe  board  of  the  Joint  Committee  of  the 
companies  had  passed  a  resolution  approving  of  the  amended 
scheme  as  now  submitted  to  the  Commissioners,  and  recom- 
mendmg  that  the  compames  should  guarantee  up  to  i'l,2UU,0(X) 
either  alone  or  in  conjunction  with  the  other  London  com- 
ixmies.  He  did  not  believe  he  would  have  any  difficulty  in 
obtaining  the  consent  of  the  Charing  Cross  Co.'s  shareholders 
to  providing  their  share  of  this  amount.  The  terms  of  the 
lease  proposed  were  that  the  rent  was  to  be  ascertained  bj- 
taking  the  cost  of  the  station  in  the  books  of  the  local  autho- 
rity or  company.  As  regards  land  and  buikliugs,  there  snould 
be"  no  depreciation,  because  in  the  case  of  land,  this  would 
have  appreciated,  whilst  buildings  erected  some  years  ago 
louid  not  now  be  erected  for  three  or  four  times  the  cost. 
As  to  mains,  it  had  been  suggested  that  they  should  be 
depreciated  3  per  cent,  on  a  Hiininishing  value,  and  plant  at 
5  per  cent,  on  a  diminishing  value.  This  was  the  income  tax 
basis.  Having  arrived  at  the  total  hgure,  it  was  suggested 
that  7  per  cent,  should  be  the  rent,  although,  personally,  he 
would  be  content  with  6  or  6§  per  cent.,  because  if  too  high 
a  rate  was  asked,  it  would  be  cheaper  for  the  Joint  Authority 
to  raise  the  money  at  once  and  pay  the  companies  out.  That 
he  would  like  to  avoid.  In  addition,  there  must  be  a  percentage 
for  paymg  oil  the  cost,  and  that  should  be  spread  over  as 
long  a  period  as  possible;  say,  6u  years,  to  coincide  with  the 
proposed  extended  tenure  of  the  companies  as  distributors. 

In  answer  ,to  the  chairman.  Mr.  lL.4DGATii  said  he  would 
recommend  all  the  nine  companies  to  take  the  purchase  terms 
as  set  out  without  requiring  the  option  of  arbitration,  it  the 
scheme  was  sanctioned  by  the  Commissioners,  the  nine  com- 
panies would  be  advised  by  the  Jomt  Committee  to  find 
the  il.UoO.OOO  required  for  the  first  stage  as  set  out  in 
the  engineers'  technical  scheme,  if.  before  the  scheme  was 
finally  confirmed,  it  was  made  sure  that  there  were  a  suffi- 
cient number  of  authorised  distributors  willing  to  join  the 
scheme  to  make  it  worth  while.  As  things  stood  at  present, 
the  companies  were  in  a  very  unsatisfactory  state,  because 
they  did  not  know  whether  they  would  be  purchased  in  1931 
or  not,  and  that  was  boimd  to  be  reflected  in  the  condition 
which  the  purchasing  authority  would  find  when  the  time 
came  to  purchase. 

Discussmg  the  area,  llr.  Fl.\dgate  said  he  was  not  bound 
by  the  ten  miles  now  suggested,  and  he  was  quite  willing 
to  modify  the  area.  The  point  was  that  the  four  capital 
stations  were  within  tho  limits  now  proposed,  and  it  would 
not  be  wise  to  extend  unduly  beyond  the  area  which  could 
be  served  by  these  stations  most  economically.  That  area 
was  practically  contained  in  the  ten  miles  circle,  because 
outside  that  area  the  load  was  comparatively  small. 

Discussing  with  counsel  for  the  L.C'.C,  Mr.  Fladq.we  said 
that  as  the  scheme  now  stood,  those  companies  whicb  did 
not  agree  to  come  in  before  the  scheme  was  confirmed  would 
not  have  an  opportunity  of  coming  in  afterwards.  It  was, 
however,  for  the  Commissioners  to  say  whether  further  time 
should  bo  given,  as  in  the  case  of  the  local  authorities. 

Mr.  1 LADOATE  also  said  that  the  scheme  provided  for  abso- 
lute control  by  the  Finance  Committee  of  finance,  and  by  the 
Technical  Committee  of  engineering,  without  any  supervision 
by  the  Joint  Authority.  He  regarded  the  other  members  of 
the  Joint  Authority  in  the  same  way  as  shareholders  who  had 
appointed  a  board  of  directors. 

Continuing.  Mr.  Fladgatb  said  it  was  a  difficult  thing  to 
decide  what  powers  the  Commissioners  had  under  the  Act 
of  1919  oefore  such  a  scheme  as  this  could  be  put  into  opera- 
tion. For  instance,  he  did  not  believe  the  Commissioners 
lOuld  give  an  extension  of  the  companies'  period  of  life  as 
distributors. 

Mr.  Tdbser,  for  the  Conference  scheme,  and  Sir  Harkv 
Haward  raised  the  question  of  how  the  pubhc  was  to  benefit 
by  any  reduction  in  the  price  of  energy,  and  Mr.  Fladgate 
said  that  involved  the  whole  matter  of  charges  which  would 
have  to  be  dealt  with  by  Parliament.  He  was  willing  to 
accept  the  principle  that  reductions  in  working  costs  should 
inure  to  the  consumer. 

Mr.  DoxAi-b  said  that  if  the  proposed  terms  of  purchase 
were  applied,  the  consumer  would  suffer  unless  the  Joint 
Authority  was  able  to  effect  economies  seeing  that  the  7  per 
cent,  rental  paid  to  the  distributor  by  the  Joint  Authority 
must  fall  on  the  consumer  eventually.  The  7  per  cent,  would 
have  to  be  charged  to  the  distributor  in  the  price  of  current 
if  economies  could  not  be  made  to  enable  the  Joint  Authority 
to  supply  at  the  same  rates  as  the  distributors  were  now 
generating  at  for  themselves. 

Mr.  Flmigxtt.  was  of  the  emphatic  opinion  that  the  consumer 
would  not  suffer  in  any  way.  The  whole  object  was  to 
cheapen  supply,  and  he  believed  it  would  do  this  eventually. 
He  also  agreed  to  take  in,  say.  Middlesex  and  other  parts 
if  the  power  stations  in  these  areas  were  transferred.  Other- 
wise he  would  not  agree.  At  the  same  time,  he  preferred  a 
small  area  to  begin  with. 

{To  6«  continued.) 


LEGAL. 


HuBST  Electric  Plam,  Ltd.,  v.  Cavas  Light  and  Powe»  Co. 

At  DubUn  recently,  before  Mr.  Justice  Gordon,  plaintiffs, 
who  carry  on  busmess  at  Belfast,  sought  to  recover  £'Sia  for 
a  switchboard  which  they  had  made  and  completed  for  the 
defendants.  The  defendants  denied  the  contract,  and  pleaded 
that  the  switchboard  was  not  supphed  by  plaintiffs  within  the 
time  agreed  upon.  The  plaintiffs,  in  their  reply,  stated  that 
there  was  no  specified  time,  and  that  if  there  was.  it  had  been 
waived   by  mutual  consent.     Judgment  was  reserved. 


J.  P.  Hall  &  Co.  u.  The  King. 

L\  the  Court  of  Appeal,  on  June  '23rd.  the  hearing  of  thi» 
case  was  concluded,  the  company  having  appealed  from  a 
decision  of  Mr.  Justice  Bailhache  in  favour  of  the  Crown. 
According  to  the  report  of  the  case  in  the  Financial  'linie$, 
the  appellants  by  Petition  of  Right  claimed  to  recover  the 
cost  of  providing  a  canteen  for  their  workers  during  the 
war  when  they  were  a  controlled  estabhshment.  In  common 
with  other  controlled  estabhshments,  they  were  urged  by  the 
Ministry  of  Munitions  to  supply  adequate  facilities  for  the 
supply  of  food  and  refreshment  for  rlieir  workers.  In  response 
to  that  request  the  appellants  exncuded  i.l,7U0  in  erecting 
the  canteen,  and  the  Liquor  Control  Board  recommended  that 
il,5U0  should  be  returned  to  the  supphants.  However,  when 
the  E.P.D.  Act  came  into  force  the  authorities  decided  to 
deal  with  the  matter  under  E.P.D.,  in  which  case  appellants 
said  they  would  only  get  60  per  cent,  of  their  £1,500.  Mr. 
Justice  Bailhache  held  that  the  authorities  had  treated  the 
matter  properly,  and  discharged  the   petition. 

At  the  conclusion  of  the  arguments  in  the  Court  of  Appeal, 
Lord  Justice  Ba.nkes,  in  giving  judgment,  said  that  the  agree- 
ment w-as  that  the  cost  of  the  canteen  might  be  written  off 
against  current  profits.  Lender  that  provision  and  the  then 
existing  legislation  the  whole  cost  would  have  been  thrown 
upon  the  Government,  but  E.P.D.  became  applicable  to 
suppliants'  business  before  the  time  came  for  ascertaming 
how  the  agreement  was  to  be  carried  out.  Therefore,  instead 
of  the  Government  paying  the  whole  of  the  cost,  they  would 
only  have  to  pay  a  portion  of  it  if  the  essential  term  of  the 
agreement  were  complied  with — namely,  that  the  cost  should 
be  written  oft'  against  current  profits.  The  supphants  were 
not  entitled  to  depart  from  that  essential  term  of  the  contract, 
and  the  cost  must  be  written  off  current  profits  and  not  against 
the  sum  payable  to  the  Government  by  way  of  excess  profits. 
The  other  members  of  the  Court  concurred,  and  the  appeal 
was  dismissed. 


SwARREN,  Ltd. 


Mr.  Justice  P.  0.  Lawhekce,  in  the  Ccmpanie.s  Winding-u? 
Court  on  Tuesday,  made  an  order  for  the  compulsory  liquida- 
tion of  Swarren,  Ltd.,  upon  the  petition  of  the  Electrical  Sup- 
plies Co.,  of  Tottenham  Court  Road.  Mr.  J.  E.  Harman  ap- 
peared for  the  petitioners,  who.  he  said,  were  judgment 
creditors,  and  the  company  did  not  appear. 


New  X-Ray  Apparatus, — The  authorities  of  the  West 
London  Hospital  announce  that  they  are  in  posBesaion  of  newX-rsy 
apparatus  wh'ch  makes  use  of  'ays  of  a  wave-length  not  hitherto 
employed.  The  voltage  U  200  i>00.  The  apparatus  is  the  design  of 
a  Bavarian  radiolPEfist,  and  the  equipoannt  is  the  only  one  in 
England.  The  high  claim  is  made,  aocordiner  to  'J'/ie  Timex,  by  the 
hospital  authorities  that:  "  Surgery  as  a  treatment  for  oanoer  may 
be  entirely  out  of  date  in  a  few  years'  time  through  the  special 
form  of  X-rays  now  in  use  in  the  West  London  Hospital,  A  figure 
of  cures  as  high  as  >S0  per  cent,  of  the  cases  thus  treated  is  looked 
for  by  those  who  are  by  no  means  extravaerantly  hopeful.  '  It  is 
also  stated  that  the  rays  do  not  injure  the  patient  in  the  slightest 
degree.  The  tendency  of  radiolo'iats  has  been  to  obtain  tubes 
eriviiig  rays  of  higher  penetration,  and  the  tubes  referred  to  by  the 
'West  London  Hospital  authorities  afford  the  "  hardest  '  rays  yet 
achieved.  Opinion  is  on  the  whole  favourable  to  the  movement, 
though  some  authorities  are  of  opinion  that  the  present  method  of 
uaintr  radium  with  .X-rayi  is  probably  as  pood  as  anjthinpr  that  ii 
likely  to  be  achieved  by  X-rays  alone,  no  matter  how  penetratinR 
they  may  be.  The  point  in  connection  with  cancer  is  that  the 
hard  rays  have  a  selective  action  on  cancerous  tissues.  They  have 
also  an  action  on  some  normal  human  tisfiu-s,  but  it  is  possible 
that  when  a  very  preat  degree  of  hardness  is  reached,  the  action 
may  be  on  the  malignant  tissue  only.  In  any  case,  Coolidge  has  it 
is  said,  reported  favourably  on  the  new  movement.  It  is  also  stated 
that  American  makers  believe  they  can  supply  tubes  capable  of 
being  used  with  voltages  of  1,000,000.  It  is  evidently  too  early  as 
yet  to  dogmatise.  The  work  is  in  an  experimental  stage.  We  OMi 
only  watch  it  with  interest  and  hope. 
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BUSINESS    NOTES. 


The     "  Electrical     Review "     Index.  —  The    Index    to 

Vol.  LXXXVIII  of  the  Electrical  Review,  which  will  ahortly 
be  printed,  will  bv.  supplied  only  to  those  who,  through  the  post, 
specially  apply  for  it.  To  such  it  will  be  supplied  for  6d.  post  free. 
Any  reader  or  advertiser,  at  home  or  abroad,  who  requires  a  copy 
for  binding,  or  for  other  purposes,  is  asked  to  make  early  applica- 
tion therefor  to  the  Publisher,  Electrical  Review,  4,  Ludgate 
Hill,  E.C.  4. 

Onr  Telephone  Numbers. — The  telephone  numbers  of 
the  Electrical  Review  have  been  changed,  and  are  now  both 
on  the  Central  Exchange.  The  numbers  are  : — Central  821)0  and 
8261.     We  shall  be  glad  if  our  readers  will  kindly  take  note. 

Bankruptcy  Proceedings. — William  Aaron  Davis,  elec- 
trical engineer,  14,  Basingliall  Street.  Leeds,  late  3,  Coronation 
Street,  Leeds.     The  following  are  creditors  herein  : — 

Majichester  l.o:iii  and  Discount 

..   WIG 


British    Pure    Oil,    Grease,    and 

Carbide  Co ilOS 

Cuthbie  &  Co.,  Chas.  L HI        Munro,  A.  R.  B 

Dawson,  Henry       76        Bankers         J'Ki 

Denison,  E.  A 13        Newby  &  Sons,  T 23 

Endurance  Cycle  Co 10        Westwood  &  Co.,  Wd 448 

Grassham,  T.  &  W 21 

The  public  examination  of  this  debtor  was  held  on  June  21st 
at  the  County  Court  House,  Albion  Place,  Leeds.  Debtor 
stated  that  the  receiving  order  was  made  on  May  "Jth  last, 
on  a  creditor's  petition.  According  to  the  statement  of  affairs 
the  ranking  liabilities  were  returned  at  £2,004,  against  assets 
£244,  or  a  deficiency  of  £1,760.  It  appeared  that  he  went 
to  Leeds  in  1918,  after  being  discharged  from  the  Army.  He 
commenced  business  at  3,  Coronation  Street,  Leeds,  without 
capital,  but  borrowed  CliO  from  a  friend,  and  £40  from  a  money- 
lender. After  a  few  weeks  he  entered  into  partnership  with  two 
others,  who  brought  in  £150  and  £250  respectively.  In  December, 
1919,  the  partnership  was  dissolved,  debtor  paying  out  his  partners' 
capital,  and  continuing  the  business  alone.  He  engaged  travellers 
and  others  on  the  condition  that  they  invested  money  in  the 
business,  being  paid  10  per  cent,  interest  and  £4  10s.  a  week  salary. 
In  this  way  he  obtained  £3,000  capital,  of  which  £500  had  subse- 
quently been  repaid.  In  March,  1919,  he  commenced  at  44,  SUver 
Royd  Hill,  Wortley,  Leeds,  as  an  electrical  battery  maker,  engaging 
travellers  and  others  who  put  money  into  the  concern  in  amounts 
ranging  from  £100  to  £600.  This  business  was  incorporated  aa  a 
limited  company  in  November,  1919,  and  at  the  close  of  1920 
debtor  sold  to  the  same  company  for  £1,000  cash  and  2,000  shares, 
his  Coronation  Street  business.  The  shares  were  allotted  to  him, 
but  he  stated  that  he  did  not  receive  the  £1,000  caah.  The  house- 
hold furniture  was  claimed  by  his  wife.  The  examination  was 
closed. 

B.  T.  Dale,  electrical  engineer,  Erick  Street,  Newcastle-on- 
Tyne. — Receiving  order  made  June  18th,  on  debtor's  own  petition. 
First  meeting  July  6th,  at  Official  Receiver's  Offices,  Newcastle-on- 
Tyne.  Public  examination,  July  14th,  at  the  County  Court, 
Newoastle-on-Tyne. 

A.  Kershaw  and  C.  H.  Wood  (Kershaw  &  Wood),  electrical 
engineers  and  merchants,  9,  Bradford  Road,  Dewsbury. — Last  day 
for  proofs  for  dividend,  July  11th.  Trustee,  Mr.  C.  Turner,  155, 
Norfolk  Street,  Sheffield. 

H.  ROTHWBLL,  S.  J.  Watson,  F.  C.  Jinks  (Vulco  Magneto  Co.), 
11,  Long  Acre,  W.C. — Receiving  order  made  June  23rd  on 
creditors'  petition.  First  meeting,  July  7th  ;  public  examination, 
September  27th  ;  both  at  Carey  Street,  W.C. 

Dissolution  of   Partnership. — "  Gibsons,"  electricians, 

47,  Kent  Street,  Great  Grimsby. — Mr.  F.  T.  Habershaw  and  Mr. 
J.  E.  Brader  have  dissolved  partnership.  Debts  will  be  attended 
to  by  Mr.  F.  T.  Habershaw,  who  will  continue  the  business. 

Company  Liquidations. — Dalton,  Downes  &  Go.,  Ltd., 

wholesale  electrical  factors.  Manchester. — Pursuant  to  Section  188 
of  the  Companies  (Consolidation)  Act,  a  meeting  of  the  creditors  of 
the  above  was  held  recently  at  the  offices  of  the  liquidator,  Mr. 
Perkin  S.  Booth,  2,  Bixteth  Street,  Liverpool.  A  statement  ot 
affairs  was  presented  which  showed  unsecured  liabilities  £4,54  7, 
of  which  £4,324  was  due  to  trade  creditors,  £1G7  to  cash  creditors, 
and  £5G  to  the  bank.  There  were  contingent  liabilities  £236,  not 
expected  to  rank.  The  assets  comprised  stock-in-trade,  at  cost, 
£728,  estimated  to  realise  £400  ;  trade  fixtures,  fittings,  utensils, 
&c.,  at  cost,  £250,  valued  at  £50  ;  and  book  debts  £1,772,  expected 
to  produce  £1,419.  The  total  assets  were,  therefore,  £l,8i;!l,  from 
which  £50  had  to  be  deducted  for  preferential  claims,  leaving  net 
assets  of  £1,510,  or  a  deficiency  as  regarded  the  unsecured  creditors 
of  £2,737. 

The  li([uidator  stated  that  the  company  was  registered  on 
December  10th,  1920,  to  take  over  an  existing  business.  The 
nominal  capital  was  £5,000  made  up  as  follows  : — 200  preference 
shares  of  £10  each  and  3,000  ordinary  shares  of  £1  each.  The 
total  issued  share  capital  consisted  of  10  preference  shares  and 
1,347  ordinary  shares,  which  were  issued  for  cash,  with  the 
exception  of  750  to  the  vendor  of  the  business.  No  directors'  fees 
had  been  paid.  The  rent  of  the  premises  was  £52  per  annum  on 
a  lease  of  three  years  from  January  24th,  1920.  The  books  had 
not  been  made  up  to  date,  but  the  liquidator  stated  that  the  turn- 
over in  December,  1920,  amounted  to  £886  ;  in  January,  1921,  £  1  ,."i58  ; 
February,  1921,  £484;  and  March,  1921,  .£447.  There  was  an 
estimated  loss  on  the  trading  of  £780,  while  the  balance  of  the 
deficiency  was  accounted  for  by  depreciation  of  stock,  £328  ; 
depreciation  of  fixtures,  £200  ;    depreciation  of  book  debts,  £354  ; 


amount  paid  for  goodwill,  £750  ;  premium  paid  for  premises,  £300; 
and  preliminary  expenses,  £135.  After  discussing  the  position  the 
creditors  resolved  to  confirm  the  appointment  of  Mr.  Booth  as 
li(luidator,  while  a  committee  of  inspection  was  also  appointed. 
The  following  are  creditors  : — 

A.  ,S  A.  Klcctrical  Co.     ,. 
Ashworth  4  Smith,  Ltd. 

Branlik,  G 

Bearsall  *  Co.,  Ltd. 
B.B.  Co. 


B.T.T.  Kluc.  Lamp*  Accfs.  Co. 

Barnes,  H 

O'Brien,  H.,  &  Co 

Buckland,  C.,        , .         ..        „ 

Oahimet  Maker        

Cheadle  4  Waltho,  Ltd. 
Clareniont  Johnson 

Casellian  Marble  Co 

Dainty  Modern  Machines 
Driver,  Drennan  &  Cooper 
Edison  Swan  Elec.  Co.,  Ltd. . . 

Electric  Pires,  Ltd 

Elec.  Eng.&  Equit.  Co 

Electric  Heating  Co 

Electrical  Supplies  Co 

Electric  Block  Co.,  Ltd. 
Ele«tric  Brasswares,  Ltd. 
tiardware  Tra4e  Journal 
Holt,  W.,  &Co 


fiir, 

Hills,  II.  (; 

..    x«o 

n 

.lonea  &  Pordes 

..        13 

41 

Lutley,  J 

10 

52 

Lowth&  Smith,  Ltd.      .. 

..     lai 

i:i 

.Maedonald,  C.  J.,  &  Son 

148 

Manche$ter  City  Newa 

14  Guardian,  Ltd 

10.T  Niell,  .lobn.  Ltd 

10  Newman,  E.  C,  &  Co.,  Ltd. 

CT  Napier-Kimber,  Ltd.      |.. 

65  OdhamB  Press,  Ltd. 

22  Photector  Co 

254  Richardson  A  Co 

49  Rhodes,  Ltd 

37  Rainsford  &  Lynes 

25  Read,  F.  O.,  A  Co.,  Ltd. 

79  Shepherd  A  Hope  . . 

45  Southw;ird  Lighting  Co. 

lOti  Spencer  Works 

HI  Stella  Lamp  Co.    . 

12  Stella  Conduit  Co.,  Ltd.  . . 

20  Sloan  Electrical  Co.,  Ltd. 

3i  Shrimpton  A  rions.. 

18  Svenska  Elec.  Co 
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Messrs.  Peter  Harvey,  Ltd.,  general  engineers  and  brass- 
founders,  Victoria  Bridge  Engineering  Works,  Stockton-on-Tees. — 
Meeting  of  creditors  called  for  July  7th.  Liquidator,  Mr.  T.  R.  G. 
Rowland,  Victoria  Buildings,  Stockton-on-Tees. 

Anolo-Foreion  Tramway  Syndicate,  Ltd. — A  meeting  is 
called  for  July  27th,  at  Sardinia  House,  Sardinia  Street,  W.C,  to 
hear  an  account  of  the  winding-up  from  the  liquidator,  Mr.  A.  F. 
Dickin. 

Armorduct  British  Co.,  Ltd. — Winding  up  voluntarily. 
Liquidator,  Mr.  H.  A.  Pepper,  14,  Temple  Street,  Birmingham.  A 
meeting  of  creditors  is  called  for  July  14  th. 

Devon  Hydro-Electric  and  Development  Co.,  Ltd. — 
Winding  up  voluntarily.  Liquidator,  Mr.  T.  W.  W.  Melhuish,  the 
secretary  of  the  company. 

Trade  Announcements. — The  general  ofiices  and  storeB 
of  Messrs.  A.  Vebey  &  Co.,  Ltd.,  have  now  been  removed  to  27, 
Buckingham  Gate,  Victoria  Street.  S.W.  1.  They  retain  only  a 
small  part  of  the  premises  at  67,  Borough  Road.  New  telephone 
number,  "Victoria  3180." 

Mr.  S.  G.  Jones  has  removed  to  72-74,  Victoria  Street.  London, 
S.W.  1.  Telephone  number,  "  Victoria  3650  "  ;  telegraphic  address, 
"  Jonofied  Sowest,  London.  " 

The  Edison  Swan  Electric  Co.,  Ltd.,  announces  that,  having 
just  completed  considerable  alterations  and  extensions  at  its 
City  warehouse,  123-5,  Queen  Victoria  Street,  B.C.  4,  large  stocks  of 
lamps,  fittings,  accessories,  kc,  will  be  held  at  that  address  as  from 
to-day,  and  all  orders,  inquiries,  &c.,  in  the  London  area  will  be 
dealt  with  from  there  instead  of  from  the  works. 

Catalogues    and    Lists. — Messrs.    W.    T.    Henley's 

Tele(*raph  Works  Co.,  Ltd.,  Blomfield  Street,  London  Weil, 
E.C.  2. — Publication  W.L.  I  (40  pp.).  A  very  comprehensive 
catalogue  of  cut-outs  of  many  types.  The  list,  which  gives  prices, 
and  is  profusely  illustrated,  includes  1,  2,  3,  and'4-pole  boxes  with 
open,  bridge  and  cartridge  type  fuses.  Mounted  sets  consisting  of 
cut-outs  and  sealing  chambers  are  illustrated,  as  well  aa  water- 
tight and  other  specially-arranged  boxes. 

Messrs.  Richard  Garrett  &  Sons,  Ltd.,  Leiston,  Suffolk. — An 
illustrated  card  giving  particulars  of  the  Garrett  power  plant, 
which  combines  boiler,  superheater,  engine,  and  condenser  in 
one  unit. 

Simple.x  Conduits,  Ltd.,  Garrison  Lane,  Birmingham. — An 
illustrated  price  list  of  conduits,  conduit  fittings,  lighting  fixtures 
and  appliances,  including  distribution  boards,  bowl  fittings,  and 
electric  irons. 

Messrs.  W.  II.  Dorman  A:  Co.,  Ltd.,  Stafford. — A  well  illustrated 
brochure  (68  pp.)  dealing  with  "  wave-power  "  tools  and  machinery, 
including  rock  drills,  rivetters,  pile-driving  e<juipment,  kc.  A 
description  of  this  method  of  transmitting  power  is  included  in 
the  publication. 

The  Pyne  Manui'ACTurin(i  Co.,  Latimer  Road,  Teddington. — 
An  illustrated  and  priced  catalogue  of  awitohgear,  f  usegear,  switch- 
boards for  kinemaa  and  country  houses,  arc  lamps  for  kinema 
projection,  &c. 

The  British  Cellulose  and  Che.mical  Manukacturino  Co., 
Ltd.,  8,  Waterloo  Place,  S.W.  1.  -A  pamphlet  dealing  with  the 
properties  aiul  uses  of  "  Celastoid  '  safety  celluloid. 

Metropolitan-Vickers  Electrical  Co.,  Ltd.,  Trafford  Park, 
Manchester.  Supply  List  No.  150/12,  giving  numerous  illustrations, 
prices,  and  descriptions  of  all  kinds  of  domestic  electric  heating 
and  cooking  apparatus  such  as  fires,  kettles,  irons,  urns,  hotplates, 
.'CO.  Also  Publication  No.  4,1.50/3.  dealing  with  "Cosmos"  electric 
radiators. 

Mussus.  Gkouok  l^LLisoN,  Perry  Barr.  Birmingham. — .V  publi- 
cation giving  eight  pages  of  illustrations  of  control  gear,  including 
circuit-breakers,  starters,  crane-control  equipment,  and  >mit-type 
switoligear. 

The  General  Electric  Co.,  Ltd.,  Magnet  House,  Kin.gsway, 
W.C. — Installation  LeaHet  No.  P  2479,  describiug  and  illustrating 
tlie  electrical  equipment  of  an    hotel. 

The  Edison  Swan  Electric  Co..  Ltd.,  Ponders  End,  Middlesex. 
— List  No.  LL  299,  giving  prices  of  various  sizes  of  "  Fullolito  "  and 
"  Daylight  "  gaafllled  lamps. 
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MuLLABD  Radio  Valve  Co.,  Ltd.,  Claybrooke  Road,  Hammer- 
smith. W.  6. — A  well-produced  catalogue  driving  detail*  and 
illastratiom  of  a  number  of  receivine,  trangmitting,  and  rectifying 
ralves.     Fully  priced. 

MtssRS  Gabbigl  Jc  Co.,  4  and  5.  A  B  Row,  Birmingrham. — An 
illustrated  leaflet  dealing  with  an  improved  electric  lantern  and 
■pares  and  accesaorieg,  including  a  nharging  board. 

HloHTENSiTE.  LTD..  Normandy  Works,  Custom  House,  E. — 
"Improvements  in  Insulating-  M.-vterials,"  a  list  describing  the 
advantage*  and  eharactistios  of  "  Hightensite,"  and  giving  illustra- 
tions of  many  parts  and  articles  made  of  this  material. 

Messr."*.  G.  Hogg  k  Sons.  66.  Waterloo  Road,  Smethwick. — 
Leaflet  giving  reduced  prioes  of  porcelain  electrical  goods. 

The  Elkctbical  Apparatus  Co.,  Ltd.,  Vauxhall  Works,  South 
Lambeth  Road,  S.W.  8.— Leaflet  H  42/6  illustrating  and  describing 
air-break  and  oil-immersed  auto-transformer  starters  (drum  type) 
for  two  and  three-phase  squirrel-cage  motors.     Fully  priced. 

British  axd  Allied  Electrical  Agency,  Ltd.,  Ely  House, 
13,  Charterhouse  Street,  E.G.  1. — An  illustrated  and  priced  leaflet 
dealing  with  the  "  Lowa  "  dimming  switch. 

The  Cressall  MANDFACTtjRiso  Co.,  40  and  41,  Staniforth 
Street,  Birmingham. — List  No.  C.R.  1921,  giving  illustrated 
descriptions  of  controller  resistances  for  cranes,  lifts,  hoists,  &o. 

Messrs.  W.  Robinson  A:  Co.,  53,  Summer  Row,  Birmingham. — 
A  catalogue  Ulustrating  monorail  hoists,  electric  lifting  blocks, 
spur-gear  winches,  friction  hoists,  A;c. 

Metropolitan-Vickers  Electrical  Co.,  Ltd.,  20,  Brazennoae 
Street,  Manchester. — Special  Publication  No.  7,840/2. — A  well- 
illtistrated  and  fully  descriptive  brochure  dealing  with  individual 
drive  and  control  of  machine  tools.  The  illustrations  show  the 
application  of  electric  motors  to  various  types  of  machines, 
enclosed  ventilating  motors  and  control  units. 

Catalognes    Wanted,  —  Messrs.   A.  Ormrod  &   Co., 

wholesale  merchants  and  factors,  of  Wigan,  wish  to  receive  trade 
price-lists  and  discoumt  particulars  from  manufacturers  of  domestic 
electric  labour-saving  devices. 

Miners'  Lamps. — The  Mines  Department  of  the  Board 

of  Trade  lia.s  just  issued  the  Safety  Lamps  Order  of  April 
•JOth,  lit'il  (No.  (i7"2),  naniing  and  describing  in  Part  i  live 
new  electric  .safety  lamps  which  have  been  approved  for 
use  in  all  mines  to  which  the  Coal  Mines  Act,  1911,  applies. 
The  first  is  the  "  Pearson  Ni  +  Fe  "  {.Vlkaline  Miners'  Lamps, 
Ltd.)  cylindrical  accumulator  lamp,  which  gives  not  less  than 
1-1.5  c.p.  for  nine  hours,  its  weight  being  4. .5  lb.  The 
"  .•\dams  "  (Adams  Bros.  (Longton).  Ltd.)  is  also  a  cylindrical 
lamp,  but  it  possesses  two  lamp  bulbs,  fixed  bulb  to  bulb 
vertically  and  connected  in  parallel,  each  having  a  current 
consumption  of  0.,S  amp.  The  laniji's  total  weight  is  6. .5  Jb. 
The  ■■  O.  1  "  type  of  lamp  (Patterson  &  Co.)  has  a  li  amp.- 
hour  capacity,  and  weighs  5.7.5  lb.,  its  siJecial  feature  being 
the  locking  arrangement.  In  the  "  Federation  "  (Federation 
Lamp  Co.)  a  semi-solid  or  dry  electrolyte  is  used;  it  has  a 
fi  amp. -hour  capacity,  and  weighs  5  lb.  14  oz.  Finally,  the 
■"  Oldham  "  cap  lamp  (Oldham  &  Son.  Ltd.)  is  provided  with 
an  attachment  for  securing  the  lamp  U^  the  miner's  cap.  and  a 
belt  for  carrying  the  accumulator  case;  a  protected  flexible 
conductor  connects  the  latter  to  the  lamp  bulb,  which  takes 
0.7  amp.,  and  the  total  weight  of  the  outfit  is  5  lb.  9  oz. 
Part  n  of  the  Order  deals  with  amendments  to  the  schedules 
to  previous  orders,  and  an  appendix  contains  a  li.st  of  all  flame 
and  electric  .safety  lamps.  l)otli  fur  general  and  special  use, 
which  have  been  approved  by  the  department. 

Private     Meeting. — Frederick    Vigers    &    Charles 

Herbert  Vioers,  timber  merchants  (trading  as  Vigers  Bros.'), 
Balfour  House,  Finsbury  Pavement,  E.C. — In  response  to  a  circular 
letter  issued  by  Messrs.  Tribe,  Clarke,  Painter,  Darton  k  Co., 
chartered  accountants,  a  meeting  of  the  creditors  of  the  above  waa 
held  on  June  21st  at  the  Institute  of  Chartered  Accountants, 
London,  E.C.  According  to  the  statement  of  affairs  presented  the 
unsecured  liabQities  amounted  to  £112,574.  The  assets  were 
estimated  to  realise  £50,121,  or  a  deficiency  of  £(>2.453.  The  assets 
were  as  follows  : — Cash  in  hand,  £45  ;  sundry  debtors,  £12,718  ; 
bills  receivable,  £862;  E.P.D.  recoverable,  €16, 638;  plant  at 
HilU  Wharf,  £4,900  ;  Hills  Wharf  and  buildings,  £5,393  ;  office 
furniture,  £100;  motor  lorry,  £162;  and  stocks,  £9,309.  The 
amount  due  to  the  sundry  creditors  was  stated  to  be  £71,339,  but 
■tock  was  held  of  the  estimatec"  value  of  £11,6'.I3,  leaving  an 
unsecured  balance  of  £50,640.  The  bills  payable  were  £98,661,  but 
security  was  held,  consisting  of  stock,  £1,380  ;  stocks  accepted,  but 
not  delivered,  £39,847,  and  contra  accounts.  £8,632.  Thesecurities 
totalled  £47,859  ;  the  balance  of  £50,806  was  included  as  an 
nnaecnred  liability  in  the  statement.  There  were  also  cash 
creditors  for  £9,908,  but  they  held  stock  and  ether  assets  valued  at 
£7,784,  and  were  unsecured  for  £2,123.  The  bank  were  fully 
secured  creditors  for  £6,951,  their  security  consisting  of  a  charge 
on  a  debt  due  by  Messrs.  Thornborough  k  Co.,  Ltd.  With  regard 
to  the  assets,  the  debtors  on  open  accounts  were  £23,4  11,  but  a 
a  reserve  had  been  allowed  of  £4.090,  and  there  were  contra 
accounte  of  £6,6J2.  That  left  net  assets  of  £12,718.  The 
partners  had  a  claim  for  the  repayment  of  E.P.D.  of  £20,216,  but 
that  amount  was  subject  to  £3,577  for  arrears  of  income-tax.  The 
balance  of  the  purchase  price  of  the  plant  at  Hills  Wharf  was 
£11,865,  but  it  was  charged  to  secure  the  bank,  who  were  creditors 
for  £6,954,  or  a  balance  of  £4,900.  The  land  and  buildings  at 
Hills  Wharf  were  valued  in  the  books  at  £10,060,  but  there  was  a 
mortgage  of  £4,666,  leaving  a  free  balanoe  of  £5,393.     One  portion 


of  the  stocks  was  valued  at  £28,967,  but  a  large  amount  was  held 
by  creditors,  and  there  was  a  free  balanoe  of  £9,309.  There  were 
further  stocks  which  had  not  yet  been  delivered,  to  the  value  of 
£3;',S4  7.  Those  stocks  were  held  as  security  by  the  parties  from 
whom  they  had  been  purchased.  The  partners  also  held  shares  of 
the  face  value  of  £5,000  in  Associated  Importers,  Ltd.,  but  no 
value  had  been  placed  upon  them  at  present.  The  sundry  creditors, 
claims  of  £71,339  were  made  Mp  as  follows: — Trade  creditors, 
£18.i;85  ;  cash  creditors,  £12,274,  and  compensation  creditors' 
£40,379.  The  latter  were  five  in  number,  and  were  firms  with 
whom  contracts  had  been  entered  into  for  goods  at  future  dates. 
It  was  possible  that  the  figure  mentioned  would  have  to  be  amended. 
Mr.  A.  G.  Westacott  inquired  what  was  the  position  when  the  last 
accounts  were  prepared  on  March  3l8t  last,  and  the  accountants 
stated  that  the  figures  were  only  prepared  this  month,  and  they 
showed  a  deficiency  of  £73,700.  In  those  accounts,  however,  the 
amount  recoverable  for  E.P.D.  was  not  included,  although  the 
shares  referred  to  were  taken  in  at  £5,000.  In  March,  1920,  there 
was  a  surplus  of  over  £47,000,  and  within  the  year  that  was  con- 
verted into  a  deficiency  of  £7:i,700.  The  total  amount  paid  in 
E.P.D.  was  £24,679,  of  which  £4,463  had  been  recovered,  leaving  a 
balance  of  £20,216.  which  had  been  certified  as  repayable.  Mr. 
Biddle,  of  Messrs.  Biddle  k  Co.,  solicitors,  who  appeared  for  the 
debtors,  stated  that  his  clients  desired  to  continue  the  business,  bat 
it  was  difficult  for  them  to  make  an  offer,  as  they  could  not  tell 
what  the  compensation  claims  would  finally  be.  Under  the  most 
favourable  circumstances,  however,  they  would  make  an  offer  of 
78.  6d.  in  the  £,  payable  as  to  2s.  Rd.  in  the  £  when  the  amount 
recoverable  from  the  Government  for  E.P.D.  had  been  received. 
The  balance  would  be  paid  by  two  equal  instalments  of  2s.  6d,  in 
the  £,  each  on  November  1st  and  March  Ist  next.  No  guarantee 
could  be  offered.  The  position  disclosed  was  discussed  at  some 
length,  and  eventually  it  was  decided  that  the  meeting  should  be 
adjourned  for  14  days.  It  was  understood  that  in  the  meantime  a 
copy  of  the  statement  of  affairs  submitted  would  be  circulated  to 
the  creditors,  and  that  a  committee  of  the  principal  creditors  would 
supervise  the  trading. 

Sactlon    Gas    Plant  for   China.— Attention    is    again 

drawn  to  the  demand  for  suction  gas  plant  in  China.  Its  relative 
cheapness  appeals  strongly  to  the  Chinese.  Whilst  the  course  of 
exchange  is  just  now  retarding  the  installation  of  new  machinery 
on  a  large  scale,  the  demand  for  new  plant  by  local  electric 
lighting  companies  is  becoming  increasingly  urgent,  says  the 
Slianghai  Times.  In  these  circumstances  the  employment  of 
suction  gas  is  recommended.  In  the  centres  most  concerned  coal 
is  obtained  locally,  anthracite  usually  being  available,  and  its  price 
is  not  subject  to  the  vagaries  of  exchange.  The  installations  of 
suction  gas  plant  at  present  in  operation  have  created  a  very  favour- 
able impression.  Several  concernsin  China  supplying  light  and  power 
are  taking  steps  to  obtain  additional  capital.  As  they  must  soon 
come  into  the  market  for  machinery  for  extensions  and  renewals, 
it  is  believed  that  an  important  potential  demand  is  developing 
for  prime  movers  operating  on  suction  gas. — Heuter^t  Trade  Sen-ire 
(Shanghai). 

Richardsons,  Westgarth  &  Co.,  Ltd.— Presidine-  at  the 

annual  m(3eeting  of  the  company,  Mr.  D.  B.  Morison  said  that 
notwithstanding  the  exceptional  difficulties  of  the  year,  due 
largely  to  the  aftermath  of  the  moulders'  strike,  the  actual  pre  fits 
earned  were  considerably  greater  than  in  the  previous  year. 
Owing,  however,  to  the  E.P.D.  being  raised  to  60  per  cent.,  ana 
to  the  addition  of  the  Corporation  profits  tax,  the  retainable 
profit  of  £I.")5,635,  shown  in  the  accounts,  was  £80,000  less  than  it 
would  have  been  had  the  duty  remained  at  40  per  cent,  as  in  I91C 
Last  year  he  foretold  a  difficult  future  for  the  marine  engineering 
industry.  Events  had  proved  that  their  conservative  policy  was 
eminently  sound,  and  the  result  had  been  to  place  the  company 
in  a  strong  position,  both  financially  and  in  its  ability  to  produce 
much  more  cheaply  relatively  than  in  the  past.  The  number  of 
ships  ongined  by  the  company  during  the  year  was  38,  the 
aggregate  marine  h.p.  of  96,300  being  the  highest  in  the  Kingdom. 
The  machinery  comprised  geared  turbines  and  the  latest  type  of 
"  Richardsons "  reciprocating  engines,  which  embodied  improve- 
ments that  were  very  favourably  affecting  the  coal  consumption 
and  the  upkeep  costs.  In  the  land  department,  numerous  turbines 
were  supplied  for  the  generation  of  eleitric  power,  whilst  the 
number  and  size  of  "  Contraflo  "  high-vacuum  condensing  plants  and 
marine  auxiliaries  exceeded  all  previous  records.  The  steel  works 
department  was  normally  busy,  noteworthy  features  being  the 
building  of  rolling  mill  engines  of  20,000-h.p.  for  the  Cargo  Fleet 
Iron  Co.,  and  of  many  "  Nesdrum "  water-tube  boilers,  which 
continued  to  give  great  satisfaction  in  use. 

Broken  Hill  Plant  Extensions.- According  to  reports  in 

the  Indiittriiil  Auttnt/wn,  in  consequence  of  the  rapid  progress 
being  made  in  its  subsidiary  industries,  the  Broken  Hill  Proprie- 
tary Co.  has  to  make  provision  for  increased  steel  production,  and 
the  following  additions  to  the  plant  will  be  made  at  an  early 
date  : — A  further  blast  furnace  ;  a  by-product  plant,  to  be  used  in 
oonjimction  with  the  present  and  the  new  coke  ovens  ;  a  Duplex 
steel  plant  ;  a  continuous  mill  for  the  production  of  billets  and 
sheet  bars  ;  a  duplication  of  the  present  rod  mill ;  and  a  sulphuric 
acid  plant  for  the  supply  of  acid  in  connection  with  the  production 
of  sulphate  of  ammonia,  and  also  for  galvanising  in  connection 
with  wire-drawing,  wire  netting,  galvanised  sheets,  kc.  In  addition, 
further  locomotives  and  railway  trucks,  wharfage  accommodation, 
steam  shovels  and  railway  sidings  to  cope  with  the  enlarged 
output  will  be  required.  The  estimated  expenditure  is  £3,500,000. 
-r-Benter'>  Trade  Service  (Melbourne). 
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The    Rnbber    Crisis    in    Brazil.— A  dispatch    in    the 

Flnaneiiil  Tinie.i  states  that  the  Brazilian  Government  has  been 
forced  to  assist  the  people  of  the  State  of  Amazon,  who  have  been 
bidly  hit  by  the  crisis  in  rubber. 

Lead. — In  their  report,  dated  -lune  25th,  Messrs. 
Jambs  Forstee  &  Co.  state  that  the  Metal  Exchanpre  statistics  for 
the  12  months  endine  May  :U6t  last  are  :— Total  supplies  (includ- 
ing stock  held  Viy  the  Government  and  on  wharves  on  May  3l8t, 
iy20,  202,:iS<;  tons  ;  deducting  exports  during  the  12  months  and 
stock  remaining  on  May  :;ist,  );i21,  64,008  tons;  apparent  con- 
sumption, US,H28  tons  ;  monthly  average,  12,3ii0  tons.  To  this 
must  be  added  an  enormous  quantity  of  old  chemical  lead  from 
dismantled  war  plant  disposed  of  to  consumers  by  the  Government, 
and  which  kept  many  important  consumers  in  different  parts  of  the 
country  entirely  out  of  the  market  for  six  or  eight  months  last 
year.  The  average  per  month  of  the  first  five  months  this  year 
left  for  home  absorption  is  10,342  tons.  The  monthly  averaije  for 
April  and  May  of  imports  over  exports  is  exactly  7,000  tons.  With 
consumption  on  the  level  of  last  year  (which  we  may  fairly  look 
for  after  the  coal  strike),  it  is  obvious  that  much  more  lead  will  be 
needed  than  is  coming  in  at  present. 

Book  Notices. — Manual  of  EliclricCd  Umlrrlakiiiiis  and 
Dirertin'i/ ,1/  (iflii'hiU,lim-2l.  Vol.  XXIV.  E.  Garcke.  London: 
Electrical  Press,  Ltd.  Price  3<ij.  net. — This  volume  hardly  needs 
commendation  nowadays.  It  has  long  justified  its  existence  and 
provtd  its  usefulness  to  all  who  require  at  hand,  financial,  technical 
and  other  statistical  and  general  data,  respecting  the  electrical  in- 
dustry audits  varied  undertakings.  Many  changes  following  upon 
the  period  of  reorganisation  and  reconstruction  with  regard  to  the 
industry  and  electricity  supply  are  recorded.  No  fewer  than  2,760 
utdertakings  are  reviewed.  The  financial  analysis  shows  a  total 
capital  of  £B  ll,8i)2,'.i8s  subscribed  in  1,:!74  undertakings  in  all 
branches  of  the  industry,  an  increase  of  approximately  47  million 
pounds  over  last  year  s  figure.  The  average  return  on  capital  in- 
veited  has  advanced  from  4'7(i  per  cent,  to  5"(il  per  cent,  over-all. 
The  yield  per  cent,  in  the  various  branches  of  the  industry  is  shown 
in  the  following  table,  which  is  extracted  from  the  statistical  section 
of  the  volume:  — 

No.  of  Average  yield 


Class. 

imdei-takin§ 

;s.      Capital. 

per  cent 

Telegraph 

22 

£35,467,3,53 

8-49 

Telephone 

8 

4,418,002 

6-76 

Supply 

185 

60,622,2115 

6-58 

Traction 

124 

166,0.82,679 

3-47 

Manufacturing 

127 

53,106,141 

9'9S 

Miscellaneous 

32 

7,716,860 

7'91 

498        £327,413,3,30  ST.l 

The  ''  jirogress  of  the  year  '  section  provides  a  record  of  new  and 
proposed  legislation  affecting  the  industry,  together  with  particulars 
of  applications  for  private  bills,  light  railway  and  tramway  orders 
and  special  orders  for  electricity  supply.  The  main  portions  of  the 
"Manual,''  as  usual,  comprise  information  relating  to  electricity  sup- 
ply, traction,  telegraph,  telephone,  manufacturing,  financial,  and  mis- 
ceilaneou.s  electrical  undertakings  in  the  United  Kingdom  and  British 
Dominions  overseas.  The  largest  section  is  devoted  to  a  financial, 
statistical  and  commercial  record  of  electricity  supply  and  traction 
undertakings  in  the  United  Kingdom:  these  public  services  are 
provided  by  nearly  7ni )  companies  and  4(  id  local  authorities.  Another 
and  smaller  section  deals  with  telegraph  and  telephone  undertakings 
in  the  Empire,  giving  names  of  the  chief  officials,  the  capital 
authorised  and  issued,  full  accounts,  comparative  tables,  divi- 
dends paid,  &c.  An  account  of  electrical  manufacturing  and 
allied  companies  and  associations  is  contained  in  a  further  section, 
while  another  presents  particulars  of  electric  traction,  lighting 
and  power  undertakings  in  Canada.  West  Indies,  Africa,  Australia, 
India,  Mauritius,  and  other  British  Possessions  overseas.  The 
Directory  section  combines  the  names  and  addresses,  verified  to  date, 
of  about  20,U00  company  and  municipal  officials  engaged  in  the 
industry,  including  members  of  the  I.E.E.,  members  of  tramway 
and  lighting  committees,  electrical  contractors,  and  electrical 
engineers  in  general.  The  supplements  include  about  35  maps 
showing  the  principal  electric  tramway  systems,  the  elactrified 
railways,  power  undertukings  in  the  United  Kingdom  and  the 
Colonies  and  Dominions  overseas,  the  areas  of  electric  supply  under- 
takings, and  routes  of  electric  railways  in  and  adjoining  greater 
London.  A  special  feature  of  the  present  volume  is  the  series  of 
1 3  maps  showing  the  areas  of  the  Electricity  Districts  provisionally 
determined  by  the  Electricity  Commissioners. 

"The  Journal  of  the  Institution  of  Electrical  Eneineers." 
Vol.  LIX,  No.  300.  April,  1921.  London:  E.  &  F.  X.  Spon, 
Ltd.  Price  lOs.  6d. — The  following  papers  are  embodied  in  this 
issue  : — "  Some  Thermal  Characteristics  of  Electric  Ovens  and  Hot 
Plates,"  by  E.  Griffiths,  D.Pc,  and  F.  H.  Schofield.  B.A.,  B.Sc.  ; 
''  The  Long-Distance  Telephone  System  of  the  United  Kingdom,"  by 
Sir  W.  Noble  ;  "  The  Effect  of  Electron  Amission  on  the  Tempera- 
ture of  the  Filament  ard  Anc)de  of  a  Thermionic  Valve,"  by  G. 
Stead,  M.A.  ;  '  Some  Thermionic  Tube  Circuits  for  Relaying  and 
Measuring,"  by  W.  H.  Eccles,  D.Sc,  F.R.S.,  and  Miss  W.  A.  Leyshon, 
B.Sc;  and  "The  Radiation  Resistance  of  Various  Types  of 
Antenna  (Jontruction,  '  by  A.  Press. 

"  Electrical  Machinery."  By  F.  Anuett.  Pp.  xiv  -h  432  ; 
491  figs.  London  :  MoGraw-IIiU  Publishing  Co.,  Ltd.  Price 
18s.  net. 

"  Motor-Coach  A.B.C."  No.  1.  .Tune,  l;>21  (100  pp.).  London: 
E.  J.  Larby,  Ltd.  (for  the  British  Road-Traffic  Association). 
Price  lid. — This  forms  a  complete  guide  to  motor-coach  and 
omnibus  services  in  all  parts  of  the  country,  with  details  of  fares 
and  times.     In  addition  to  these,  particulars  of  river  excursions 


and  aeroplane  services  are  also  given,  as  well  as  an  alphabetical  list 
of  motor-coach  proprietors. 

The  /Jiil/etiii  of  the  Hydro-Electric  Power  Commission  of 
Ontario."  Vol.  VIII,  No.  2.  March-April,  1921.— An  address  by 
Sir  Adam  Beck  on  the  share  of  London  (Ont.)  in  hydro-electric 
developmentj  is  given  prominence.  A  report,  in  tabular  form. 
showing  the  operation  of  all  municipal  hydro-electric  stations  in 
the  province  occupies  several  pages,  and  in  the  Technical  Section 
methods  of  measuring  supplies  are  described. 

Training  of  Chinese  Students  by   Other   Coantrles.— 

The  following  are  extracts  from  notes  communicated  by  H.M. 
Commercial  Counsellor  at  Shanghai  to  the  Department  of  Overseas 
Trade  :— 

I  itited  States  of  America. — "The  Chinese  Chamber  of  Com- 
merce, says  the  Asiatic  News  Agency,  has  been  notified  by  some 
American  firms  in  the  United  States  that  for  the  purpose  of 
further  promoting  Sino-American  Commercial  relations,  leading 
American  engineering  and  other  houses  are  willing  to  admit 
Chinese  students  to  learn  modern  business  methods  after  com- 
pletion of  their  studies  in  American  schools  and  colleges.  The 
American  firm  promise  to  pay  reasonable  salaries  to  these  Chinese." 
—  milunrs  lleriew. 

Helg i II m.—&.cooiHns  to  a  Chinese  paper,  the  Belgian  Govem- 
m  'nt  is  planning  to  establish  a  university  at  Brussels  for  Chinese 
students,  and  has  approached  the  Chinese  Minister  at  Brussels  to 
obtain  the  views  of  his  Government  regarding  the  project. 

Si  nil- French  Engineering  Schonl  at  Shanghai. — "The  foreign 
commissioner  has  been  notified  by  the  Ministry  of  Educa- 
tion to  the  effect  that  at  the  suggestion  of  the  French 
Government,  the  Peking  Government  will  reorganise  the  former 
German  commercial  and  engineering  college  in  the  French  Con- 
cession of  Shanghai  for  the  purpose  of  training  commercial 
students  for  the  development  of  Sino-Frenoh  commerce  and 
industry.  The  initial  and  maintenance  expenses  of  the  said  college 
wUl  be  equally  borne  by  the  Chinese  and  the  French  Governments. 
The  French  director  is  a  prominent  French  resident  in  Shanghai 
who  has  been  cani'assing  subscriptions  in  France,  while  the 
Chinese  Government  will  provide  a  sum  of  ?  1 50,000.  The  college 
will  be  called  the  Sino-French  Engineering  and  Commercial 
College,  and  its  chief  aim  is  to  train  Chinese  engineers  on  French 
lines  with  the  hope  th.at  in  the  coming  industrial  development  of 
China,  the  French  Republic  may  catch  the  lion's  share  of  it.  The 
civil  governor  of  Kiangsu  has  been  instructed  by  the  Peking 
Government  to  make  preparations  so  that  the  proposed  college  can 
be  established  as  soon  as  the  French  promoter  returns  to  Shanghai." 
— Asiatic  Xews  Agency,  Shanghai. 

Applications  for  British  Trade  Marks.— Appended  is  a 

summary  of  the  recent  applications  for  British  trade  marks  in 
respect  of  goods  and  productions  connected  with  the  electrical 
trades  and  industries  :  — 

Slipper.  No.  412,163.  Class  13.  Sparking  plugs.  (Jeorge  H. 
Ward  and  Henry  F.  Kerney,  trading  in  co-partnership,  114,  Dun- 
combe  Road,  Upper  Holloway,  London,  N.     February  4th,  l'.i21. 

Tangent  Sound  Signals  (lettering  and  design).  No.  413,023. 
Class  18.  Electric  and  pneumatic  bells,  alarms,  and  engineering 
contrivances.  Gent  &  Co.,  Ltd.,  Faraday  Works,  St.  Saviour's  Road 
East,  Leicester.     May  ."ith,  1921. 

0  0  (lettering  and  design).  JIo.  413.026.  Class  18.  Electric  and 
pneumatic  bells,  alarms,  and  engineering  contrivances.  Gent  and 
Co.,  Ltd.,  Faraday  Works,  St.  Saviours  Road  East,  Leicester, 
May  3rd,  1921. 

Fonoto.  No.  412,308.  Class  8.  Telephone  call-recorders.  Jarvis 
Perkin  &  Co.,  2,  Drapers'  Gardens,  Throgmorton  Street,  London. 
B.C.     February  9th,  1921. 

Pinnacle.  No.  413,;)07.  Class  8.  Electrical  instruments  and 
apparatus.  No.  413,908,  Class  13.  Electrical  fittings  of  metal. 
The  Wholesale  Electrical  Co.,  Ltd.,  54-56,  Oxford  Street.  London, 
W.  1.     April  1st,  1921. 

Kantark.  No.  404.810.  Class  13.  Electrical  switches  (ordinary), 
fuses,  and  cut-outs.  Midland  Electrical  Manufacturing  Co.,  Ltd., 
Stafford  Works,  Barford  Street,  Birmingham.     June  3rd,  1920. 

LilMput.  No.  413.603.  Class  r>.  Electric  dynamos,  motors,  fans, 
and  blowers.  Societe  des  Moteurs  et  Appareils  Electriques  Lillipnt, 
41bis.,  Rue  de  Chateaudun,  Paris.     March  19th,  r.'21. 

Wing  Design.  No.  405,158.  Class  13.  Sparking  plags.  The 
Brewster  Goldsmith  Corporation,  33.  Gold  Street,  New  York,  U.S.A. 
June  11th,  1920. 

Delagazo.  No.  410,464.  Class  13.  Electric  lamps.  Osram 
Gesellsohaft,  11-14,  Ehrenbergstrasse.  Berlin,  017.     December  7th, 

r.»20. 

German  Machinery  In  Japan.— i-emian  importers  of 
machinery  are  reported  to  be  very  actively  canvassing  hydro- 
electric companies   for   orders   to  supply  electrical   machinery. — 

Renter's  Trade  Sircice  (Tokio). 

Fire. — The  Cable  Accessories  Co.,  Ltd..  of  Tividale, 

Tipton,  inform  us  that  certain  Press  reports  having  given  a  very 
much  exaggerated  version  of  the  fire  at  their  works  a  few  weeks 
ago,  they  wish  it  to  be  known  that  their  main  factory  was  in  no 
way  harmed.  The  fire  was  confined  to  outbuildings  and  a  yard  : 
production  and  prompt  delivery  of  goods  are  not  interfered  with. 

Australian  Wages.  —  Fitters'  wages  in  Australia, 
except  in  the  case  of  Queensland,  have  been  fixed  at  £6  per  week 
of  44  hours.  Labourers  in  the  engineering  trade  are  to  receive  14s. 
per  day.  A  Victorian  Wages  Board  determination  with  regard  to 
boilermakers  fixes  the  rates  of  pay  at  from  £4  i'>3.  up  to  £15,  the 
latter  being  payable  for  certain  classes  of  night  work. — lieuter's 
Trade  Sfrrice. 
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Forthcoming  Exhibitions.— The  following  exhibitions  are 

being  organised  : — 

London.— September  7th  to  28th,  Shipping,  En>rineerintr  and 
Machinery  Exhibition  ;  September  and  October,  Ttxtile  Industries 
Exhibition  :  October  14th  to  22nd,  Commercial  Motor  Exhibition  : 
November  4th  to  12th.  Passenger  Motor  Exhibition  ;  November 
17th  to  25th,  Public  Works,  Roads  and  Transport  Exhibition  ; 
1923.  British  Empire  Exhibition. 

Cardiff. — 1922.  Welsh  National  Exhibition. 

Gla:>i'.ow. — November  Ist  to  19th,  Shipbuilding,  Engineering, 
and  Electrical  Exhibition. 

Leeds. — July  2l9t.  Yorkshire  Agricultural  Show. 

Canada  (7i>r,i«',>). — August  27th  to  September  10th.  Canadian 
National  Exhibition. 

Austria  {VimiuO. — September  11th  to  17th,  International  Fair. 

Czecho-Slo\  AKIA  iPresshunj). — iugust  6th  to  loth.  Czecho- 
slovak Industrial  Fair ;  iReichenherg),  August  13th  to  2l8t, 
International  Fair. 

Holland  (_rtrecltt\ — September  6th  to  16th,  International 
Industrial  Fair. 

Italy  (_-yit/>les). — September,  Samples  Fair. 

Latvia  U>i'J")- — August  lat  to  28th,  International  Agricultural 
and  Industrial  Exhibition. 

Norway  {ChristianUi'). — September  4th  to  11th,  Norwegian 
Indnstries  Fair. 

Poland  (Lemberg). — September,  International  Fair. 

Spain  {llarcelona).  —  September  Ist  to  10th,  International 
Samples  Fair. 

Trieste. — September  11th  to  2Bth,  International  Samples  Fair. 

Abrentina  (J?«««o»  Ayrex). — 1922,  International  Exhibition. 

Brazil  (Ria  de  Janeiro).  —  1922,  International  Centenary 
Exhibition. 

Java  (^(;»(<i/cny).— September  9th  to  October  19th,  Netherlands 
East  Indies  Fair. 

Mexico. — September,  Commercial  and  Industrial  Fair. 

Japan  (r.^iio).— March  10th  to  July  31st,  1922,  International 
Exhibition. 

Annnal  Oatlngs. — The  employes  of  Mr.  John  Walsh, 
electrical  engineer,  of  Blackburn,  had  their  annual  picnic  on 
Friday  last,  when  they  went  for  a  motor  run  to  Windermere. 

The  staff  of  the  General  Electric  Co..  Ltd.,  held  their  third 
annual  sports  at  the  London  County  Ground,  Heme  Hill,  on 
Saturday,  June  2i'>th,  in  beautiful  weather.  A  large  gathering  of 
members  of  the  staff  of  Magnet  House,  and  of  the  other  establish- 
ments and  associated  companies  of  the  G.E.C.,  with  their  friends, 
witnessed  the  proceedings.  The  directors  were  represented  by  Mr. 
Hugo  Hirst  and  family,  Mr.  and  Mrs.  Max  Railing  and  family,  and 
Mr.  S.  D.  White.  A  long  programme  was  carried  through  with  a 
promptness  which  reflected  much  credit  on  the  Welfare  Super- 
intendent, Mr.  U.  B.  Duce,  who  was  responsible  for  the  organisation 
of  the  meeting.  Among  the  more  notable  athletic  achievements 
in  the  competitions  may  be  mentioned  the  High  Jump — 5  ft.  7  in. — 
which  was  won  by  Mr.  Rutherford,  of  the  Express  Lift  Co.,  Ltd.,  and 
the  100  Yards'  Chamoionshio,  which  was  carried  off  by  Mr.  Bird, 
of  Witton  Works  (10;  seconds).  Witton  Works  were  also  successful 
in  winning  the  Quarter-Mile  Championship  and  the  Relay  Race. 
The  Express  Lift  Co.  were  successful  in  the  Tug-of-War.  easily 
beating  teams  from  head  office  and  Fraser  &  Chalmers'  Engi- 
neering Works.  A  similar  event  for  ladies  was  won  by  the  staff  of 
the  lEntering  Room,  Magnet  Houte.  In  a  competition  for  Fire 
Brigades,  the  team  from  Eraser  &  Chalmers'  Engineering  Works 
was  successful.  At  the  conclusion  of  the  sports  the  prizes  were 
distributed  by  Mrs.  Hugo  Hirst,  who  was  introduced  by  Mr.  Hirst. 
An  excellent  military  band  was  in  attendance  the  whole  afternoon, 
and  provided  music  for  dancing  on  the  green  until  late  in  the 
evening. 

The  Derby  Royal  Show. — Among  the  many  exhibits  at 

the  Royal  Show,  Derby,  held  from  June  28th  to  July  2nd,  are 
a  number  of  agricultural  appliances  made  by  member-firms  of 
Aobicultcbal  andGener.al  Enhineebs,  Ltd.  In  addition  to 
many  machines  suitable  for  electrir-raotor  drive,  and  electric 
motors  and  parts,  the  "  Bull  "  electric  lighting  and  power  plant 
was  shown.  This  is  a  very  robust  set  designed  for  farms  of 
various  sizes.  The  engine  is  suitable  for  operating  upon  gas  or 
petrol.  Mes.srs.  Richard  Garrett  &  Sons,  Ltd.,  displayed  a 
2  J -ton  electric  vehicle. 

Development   in    the    Federated   Malay  States. — The 

Federated  Malay  States  Government  is  losing  no  opportunity  of 
securing  expert  advice  on  the  develoi>ment  of  the  country.  The 
services  of  Mr.  C.  C.  Beade,  of  the  Town  Planning  Department  of 
South  Australia,  have  been  requisitioned  for  a  year  to  give  general 
gnidance  on  town  planning.  Prof.  Gilbert  J.  Fowler,  D.Sc,  of  the 
Indian  Institute  of  Science,  Bangalore,  is  at  present  occupied  with 
the  (ineetion  of  sewage  disposal  in  the  four  largest  towns  in  the 
Federated  Malay  .States,  namely,  Kuala  Lumpur.  Ipoh,  Sereraban, 
and  Klang.  Mr.  F.  Eolton  haa  also  recently  visited  the  country  to 
give  advice  on  the  provision  of  electric  power  and  light  in  the 
larger  towns.  Apart  from  town  development,  the  question  of 
irrigation  has  been  receiving  attention,  Mr.  C.  E,  Dupuis  having 
recently  spent  six  months  in  the  country  reporting  on  existent  and 
proposed  systems  of  drainage  and  irrigation. 

A  Disclaimer. — Messrs.  C.  A.  Vandervell  &  Co.  Ltd., 

who  have  extended  the  field  of  their  industrial  activities,  inform 
ui  that  there  is  no  truth  in  certain  rumours  that  they  intend  to 
associate  themselves  with  the  manufacture  of  a  motor-car.  Such  a 
policy  would  be  against  their  own  interests  as  manufacturers  of 
electrical  equipments  for  motor-cars. 


A  Norwegian  Bnying-in  Association.— The  members  of 

the  Norwegian  Electricity  Supply  Works  Association  (.Norske 
Elektricitets  Verkers  Landsforening)  met  in  annual  conference  at 
Christiania  recently,  when  the  question,  among  others,  of  e»tal)- 
lishing  a  central  buying-in  department  for  the  purchase  of  all  the 
plant  and  materials  required  by  the  works  was  discussed.  It  was 
decide!  to  authorise  the  council  further  to  consider  the  problem. 

Norwegian  Electro-Cheralcal  Industry.— The  directors  of 

Det  Norske  Aktiesilskat  vor  Elektrokemisk  Industri,  reporting  on 
the  year  ended  March  Slst,  1921,  state  that  considerable  losses  have 
been  incurred  through  subsidiary  companies,  and  the  necessity  for 
writing  down  sliares  and  undertakings.  It  is  proposed  to  meet 
these  losses  by  appropriating  the  reserve  fund  of  522,710  kr.,  and 
by  writing  down  the  share  capital  from  28.000,000  kr.  to  5,7r,0,000 
kr..  leaving  2,278,000  kr.  to  be  placed  to  the  equalisation  fund. 

For  Sale. — -Morley  Corporation  Electricity  Committee 
has  for  sale  one  boiler  feed-pump  and  injector,  two  horizontal 
cross-compound  Corliss  valve  engines  with  alternators,  one  vertical 
Bellisi  \  Morcom  high-speed  engine,  direct-coupled  to  alternator 
and  exciter,  piping,  shafting,  &c. 

Birmingham  Corporation  Electricity  Department  has  for  disposal 
a  steam-driven  electrical  generating  plant. 

Walsall   Corporation    Electricity   Department  invites  offers  for 
two  natural-draught  cooling  towers,   each   with   an  approximate 
capacity  of  100,000   gallons   per   hour.     For  particulars   see  our         ._ 
advertisement  columns  to-day, 

American    Electrical    Activity    in    Italy. — A  financial 

contemporary  quotes  an  Exchange  telegram  from  Milan,  stating 
that  a  persistent  report  is  current  there  that  the  Galileo  Ferraris 
Electric  Co.  has  passed  under  the  control  of  the  American  General 
Electric  Co. 

Unemployment. — The  returns  of  the  Ministry  of  Labour 
for  the  week  ended  June  17th,  show  that  the  number  of  persons 
registered  as  unemployed  was  2,17.S,294,  a  slight  decrease  from  the 
previous  week's  total.  The  number  of  men  increased,  the  reduction 
being  in  the  number  of  women,  boys,  and  girls  unemployed. 

Cast-Iron    Research  Association. — We  have    received 

from  the  British  Cast-iron  Research  Association  a  copy  of  a 
booklet  setting  forth  the  constitution,  objects,  and  activities  of  the 
Association.  Complete  lists  of  members  of  Council,  and  the 
personnel  of  Committee?  are  given.  Details  of  subscriptions  are 
included,  and  much  information  as  to  the  Association's  methods 
and  capabilities  is  embodied  in  the  24  pages  of  the  publication. 

Electric  Fornaces  In  the  Argentine. — There  are  three 

important  steel  foundries  in  the  Argentine — Pedro  Vasena  e  Hijos, 
Cia.  Industrial  de  Electricidad,  and  Juan  Pinogee.  The  first  and 
last  operate  on  the  Siemens-Martin  principle,  while  the  other  uses 
two  three-phase  electric-arc  furnaces  of  1  J- tons  capacity  each.  The 
Vasena  installation  consists  of  one  oven  holding  20  tons  at  a 
charge  and  a  second  holding  35  tons,  preparations  being  in  pro- 
gress for  a  third  one  of  100  tons.  The  Pinoges  plant  has  five  20-ton 
ovens.     The  electrodes  for  all  these  plants  have  to  be  imported. 


LIGHTING    AND    POWER    NOTES. 

Accrington. — PfeiCE  Increase. — The  Electricity  Com- 
mittee has  revised  its  scale  of  charges  from  July  1st  following  the 
loss  of  £12.001'  on  the  undertaking  last  year.  It  is  e.stimated  the 
increased  charges  will  produce  an  additional  revenue  of  £12,000 
per  annum.  The  scale  includes  : — Lighting,  Hat  rate  8d.  per  unit  ; 
heating  and  domestic  purposes  other  than  lighting  through 
separate  meter,  3d.  ;  with  a  minimum  charge  of  5s.  per  quarter 
during  the  summer,  and  lOs.  per  quarter  during  winter.  Rateable 
value  basis  (alternative  tariff  for  domestic  lighting,  heating,  and 
power),  a  fixed  charge  of  15  per  cent,  per  annum  on  the  rateable 
value  of  the  house  occupied,  plus  a  charge  of  2Sd.  per  unit  for  all 
units  consumed  Consumers  electing  to  take  a  minimum  of  15,000 
units  per  month  for  a  year  will  be  charged  on  the  following 
scale  :— From  15,000  to  40,000  per  month,  r2d.  ;  40,001  to  80,000, 
ri5d.  ;  80,001  to  100,000,  I'ld. ;  over  160,000,  r05d.,  subject  to 
fluctuation  with  the  cost  of  fuel. 

Australia. — Melhourne. — During  the  first  quarter  of 
the  present  year  the  Sydney  City  Council  lost  £39,260  in  operating 
its  electricity  department.  Generating  costs  increased  by  £14,000, 
as  compared  with  the  same  period  in  1920. — I/futer'x  Trade  Sen- ice 
(Melbourne). 

Sydney. — It  was  reported  in  May  that  a  serious  position  had 
arisen  with  regard  to  the  finances  of  the  electricity  undertaking. 
Owing  to  the  department  s  overdraft  on  the  Commonwealth  Bank, 
amounting  to  about  £()7C,000,  the  bank  intimated  that  further 
cheques  on  capital  account  could  not  be  honoured.  The  city 
electrical  engineer  stated  that  he  would  require  in  the  ensuing 
nine  weeks  no  less  than  £24(1,800  to  meet  necessary  capital 
expenditure,  wages,  and  commitments.  It  was  resolved  to  ask 
the  bank  to  honour  cheques  for  capital  expenditure,  as  the  over- 
draft would  be  reduced  by  the  rates  and  by  the  proceeds  of  a  local 
loan  of  £250,000, 

Elbctuicai,  Dhvelopmbnts. — A  Ileuter's  Trade  Serrlre  oom- 
munication,  dated  Melbourne,  May  1 9th,  states  that  throughout 
the  length  Bnd  breadth  of  Australia  and  New  Zealand  the  expan- 
sion of  electricity  is  nowhere  more  marked  than  in  the  smaller 
type  of  township.     A  scheme  of  some  magnitude  has  been  under- 
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taken  in  connection  with  the  supply  of  power  to  Wellington,  N.Z. 
The  power  from  the  River  Manfrahao  will  be  derived  by 
damming  two  small  rivers,  about  one  mile  apart,  and  connectinfr 
them  by  a  tunnel  7  ft.  in  diameter,  cut  through  a  hill.  Approxi- 
mately 2-1,000  h.p.  will  be  generated,  12,000  of  which  will  supply 
Welling-ton  City.  Outside  Wellington  itself  the  town  of  Lower 
Hutt  is  discussing  a  plan  to  urovide  a  special  hydroelectric  supply 
by  utilising  the  Mangaroa  River. 

The  city  of  Christchurch,  N.Z.,  hai  been  authorised  to  borrow 
je98,0n0  for  the  distribution  of  electricity,  and  the  Commonwealth 
Bank  of  Australia  has  agreed  to  advance  £10,000  to  the  Stephens 
Shire  Council,  in  i,>ueen3land,  for  the  purpose  of  installing  an 
electric  light  service  in  the  shire. 

The  residents  of  the  Grafton  district  in  northern  New  South 
Wales  are  urging  the  authorities  responsible  to  push  on  with  the 
Nymboida  hydro-electric  proposal.  The  acceptance  of  tenders 
received  in  January  last  for  a  portion  of  the  plant  was  held  up 
owing  to  the  financial  stringency. 

The  committee  which  was  appointed  same  time  ago  by  the 
Brisbane  Metropolitan  Water  and  Sewerage  Board  to  consider  the 
most  efficient  and  economical  scheme  for  supplying  electrical  energy 
in  bulk  for  sewerage  purposes,  has  reported  in  favour  of  the  accept- 
ance of  the  recommendation  of  the  (Jovernment  electrical  engineer. 
that  transmission  mains  be  erected  to  transmit  700  kW,  the  mains 
be  erected  in  such  a  manner  that  they  will  be  suitable,  without 
alteration,  to  carry  a  pressure  of  22,000  V,  instead  of  the  proposed 
5,000. 

The  capital  of  the  Electric  Energy  Supply  Co  .  Ltd.,  Warwick 
(Q.),  is  to  be  increased  from  £12,000  to  £20,000,  to  provide  for 
additions  to  the  power  plant. 

Bingley. — Year's    Working. — At   a   meeting  of    the 

District  Council  it  was  stated  by  the  chairman  of  the  Electricity 
Committee  that  the  loss  on  the  past  year's  working  was  £2,5Cii>,  of 
which  £1,000  was  due  to  the  policy  of  meeting  the  cost  of  new 
services  out  of  revenue  account  instead  of  borrowing  and  adding 
to  the  capital  account.  The  Council  approved  an  advance  in  the 
price  of  electricity  by  Id.  per  unit  for  heating,  and  to  small  power 
users,  and  by  |d.  to  large  power  users  and  for  lighting,  the  new 
charges  running  from  Id.  to  4id.  and  7d.  per  unit. 

Birkenhead. — Electricity  Failure. — On  June   i'7th, 

owing  to  the  inferior  quality  of  coal,  there  was  a  failure  of  the 
electricity  supply,  due  to  the  impossibility  of  maintaining  a  sufficient 
head  of  steam  to  drive  the  turbines.  For  an  hour  and  a  half  the 
municipal  electric  tramway  service  was  at  a  standstill. 

Bodleigh  Salterton. — Order  Revoked. — The  Minister 

of  Transport  has  revoked  the  Budleigh  Salterton  Electric  Lighting 
Order,  1911,  as  confirmed  by  the  Electric  Lighting  Orders  Con- 
firmation CNo.  1)  Act,  1911,  as  to  the  whole  of  the  area  of  supply, 
as  from  June  20th,  1921. 

Bnrnley. — New  Plant  Delayed. — Industrial  disputes 
have  made  it  unlikely  that  the  additional  plant  at  Burnley  will  be 
completed  in  time  for  the  winter  load.  The  Committee  has,  there- 
fore, decided  not  to  sanction  further  extensions  of  mains  for  the 
present. 

Pbice  Ixcbease. — Tie  Electricity  Committee  has  decided  to 
revise  the  scale  of  charges  as  follows  : — For  power  purposes,  for  the 
fij-st  39  hours  used  per  quarter  of  maximum  demand,  from  2'57d. 
to  2a0d.  per  unit,  and  for  all  units  above  from  r75d.  to  2'08d.  ; 
for  heating  and  domestic  purposes,  from  2'2d.  to  2'63d.  per  unit  ; 
lighting,  from  5Jd.  to  6d.  per  unit  ;  for  traction,  from  I'Sd.  to 2  Id. 
per  unit.  The  new  scale  will  come  into  operation  as  from  the  next 
reading  of  the  meters. 

Canada. — Nova  Scotia. — A  plant  is  under  construction 

at  St.  Margaret's  Bay,  about  15  miles  from  Halifax,  which  is 
expected  to  furnish  sufficient  light  and  power  for  the  city, 
according  to  the  American  Consul-General.  This  is  under  the 
direction  of  the  Nova  Scotia  Commission,  and  will  mark  the  partial 
completion  of  its  first  important  development.  The  question  is 
yet  to  be  decided  whether  the  Halifax  municipality  or  the  tram- 
way company  will  receive  and  distribute  the  power.  Other  private 
interests  are  constructing  plant  which  will  utilise  the  large  river 
power  of  Nova  Scotia. 

Ontario's  Financial  Results.  —  A  recent  issue  of  the 
Bulletin  of  the  Hydro  -  Electric  Power  Commission,  gives 
financial  details  of  working  for  the  year  ended  December  31st 
last.  The  figures  refer  only  to  municipalitiea.  In  the  Niagara 
system,  which  includes  the  greater  part  of  the  province,  out  of  125 
undertakings  only  12  showed  a  deficit,  the  net  surplus  amounting 
to  J651,719  and  a  net  accumulated  surplus  of  S2, 697,908.  The 
other  parts  of  the  province,  embraced  by  the  Thunder  Bay,  Severn, 
St.  Lawrence,  Wasdell's,  Eugenia,  Ottawa.  Muskoka,  Rideau,  and 
Trent  Systems,  include  59  undertakings.  Of  these  only  21  showed 
surpluses.  In  spite  of  this  however,  there  was  a  net  surplus  of 
$51,815,  making  the  total  for  the  province  $703,531. 

Coventry. — Temporary  Price  Increase. — The  elec- 
tricity department  is  miking  a  temporary  increase  in  charges 
owing  to  the  heavy  additional  expenditure  incurred  during  the 
present  coal  shortage.  The  flat  rate  for  lighting  is  to  be  sd.  per 
unit,  and  maximum  demand  rate*  are  also  increased.  The  lamp 
rate  is  increased  by  Id.  per  house  per  week.  The  rate  for  bulk 
supplies  is  increased  by  O'nd.  per  unit,  low-pressure  power  is  2id.  per 
unit,  while  for  domestic  purposes,  other  than  lighting,  the  price 
is  3d.  per  unit.  It  Is  notified  that  the  temporary  increases  will  be 
removed  immediately  the  department  has  recouped  the  additional 
expenditure  incurred  during  the  crisis. 


Dominican  Republic. — Plant  .Shut  Down. — According 

to  an  Aniericaii  Consular  report,  the  towns  of  Santiago  and  Paerlo 
Plata  have  not  been  able  to  reach  an  agreement  for  the  purchase 
of  the  local  electric  plant,  and  at  present  it  is  uncertain  when  the 
plant  will  resume  operations. 

Dundee. — Price  Increase. — Owing  to  a  loss  of  £8,068 
upon  the  past  year's  working,  an  increase  of  20  per  cent,  in  the 
charges  for  electricity  hsis  been  put  into  force  ;  the  new  rates  are 
retrospective  to  May. 

Folkestone. —  Api'lication  for  Order. —  The  Elec- 
tricity Supply  Co..  Ltd.,  has  applied  for  a  special  order  to  enable  it 
to  supply  electricity  in  the  I'rban  District  of  Cheriton,  and  in 
the  parishes  of  Saltwood,  Newington,  and  Hawkinge,  in  the  area 
of  the  Elhaui  Rural  District  Council. 

Guildford. — ilDNICIPALISATION     OF     UNDERTAKING. — It 

was  stated  at  the  annual  meeting  of  the  Guildford  Electricity 
Supply  Co.  that  an  agreement  had  been  entered  into  for  the  sale  of 
the  undertaking  to  the  Corporation,  but  the  date  of  handing  over 
had  not  been  settled. 

Haslingden. — liOAN. — The  Town  Council  is  applying  to 
the  Electricity  Commissioners  for  sanction  to  borrow  £10,000,  the 
amount  being  made  up  as  follows :  Mains,  £5,000 ;  services, 
£2,000  :  sub-station,  £3,000. 

Hove. — Prue  Increase. — The  Town  Council  has 
raised  the  price  of  electricity  for  power  purposes  from  2Jd.  to  3d. 
per  unit.  This  increase  is  necessitated  by  the  financial  position  of 
the  undertaking. 

Keighley. — CuRTAiLiiENT  of  Supply. — Owing  to  the 
continued  fuel  shortage,  the  Corporation  electricity  department  has 
now  had  to  curtail  supplies,  and  consequently  two  of  the  largest 
engineering  shops  in  the  town,  hitherto  working  full  time,  have 
had  to  go  on  short  time,  and  one  or  two  smaller  firms  are  similarly 
affected.  The  position  is  unfortunate,  as  all  the  engineering  firms 
have  sufficient  work  to  keep  their  employes  working  full  time. 

Kingussie.  —  Proposed    Water-power    Scheme.  — 

Having  secured  the  permission  of  Mr.  Fletcher  to  utilise  the  water 
power  of  Loch  Guynack  for  generating  electricity,  the  Town 
Council  is  convening  a  special  meeting  to  discuss  the  scheme. 

London. — St.  Panoras. — A  profit  of  £34,S96  was  made 
by  the  electricity  undertaking  during  the  year  ended  March  31st 
last.     Of  this  balance  £20,000  is  being  devoted  to  rate  relief. 

Lyme   Regis. — Applhation   for  Order. — The    Town 

Council  proposes  to  apply  for  an  Order  to  authorise  it  to  supply 
electricity  within  the  borough  and  the  parish  of  Tplyme,  and  to 
acquire  the  undertaking  of  the  Lyme  Regis  Electric  Light  and 
Power  Co.,  Ltd.,  for  this  purpose. 

M ediiurst  and  District. — Order  Revoked. — The  Minister 

of  Transport  has  revoked  the  Medhurst  and  District  Electric 
Lighting  Orders  Confirmation  (No.  4)  Act,  1914,  as  to  the  whole  of 
the  area  of  supply,  as  from  June  20th,  1921. 

Philippines. — Hydro-electric  Power. — What  promises 

to  be  the  most  extensive  private  venture  of  the  kind  in  the 
Philippines  is  now  well  under  way  in  the  form  of  a  hydro-electric 
project  designed  to  furnish  lighting  and  electric  power  to  the 
Provinces  of  Bataan  and  Pampamga,  comprising  a  population  of 
approximately  48,000.  The  Abo-Abo  and  Tiawir  rivers,  believed 
to  be  able  to  yield  a  capacity  of  some  200  h.p.  each,  will  be  utilised 
for  the  project.  Field  explorations  of  the  district  from  which  the 
company  will  develop  electric  power  has  revealed  the  existence  of 
large  deposits  of  magnetic  iron  ore.  The  iron  is  known  to  stand  a 
high  degree  of  temperature,  and  is  very  suitable  for  internal-com- 
bustion engines.  Its  electrical  treatment  has  proved  quite  successful, 
and  the  company  expects  to  be  able  to  exploit  it  to  a  maxlmnm 
degree. —  (  ommerce  Reports. 

Rhyl. — Loan. — The  Urban  Distrit^t  Council  is  applying 
to  the  Electricity  Commissioners  for  sanction  to  borrow  £2,400  in 
connection  with  the  electricity  undertaking,  £1,900  being  for 
additional  feeders,  and  £500  for  strengthening  the  cable  at  the 
Marine  Lake. 

Southend-on-Sea.  — liOAN.— The  Town  Council  has 
applied  for  sanction  to  a  loan  for  the  cost  of  over-hanling, 
adjusting,  and  setting  up  a  Diesel  engine  plant,  the  provision 
of  spare  parts  and  accessories,  &o.,  in  excess  of  a  sum  already 
sanctioned. 

Stirling. — E.xtensions. — The  Town  Council  is  applying 
for  sanction  to  borrow  £4,000  for  the  purchase  of  two  generating 
sets,  and  £3.700  for  building  extensions.  It  has  been  decided  to 
purchase  immediately  a  second-hand  300-kW  generator  from 
Hereford  at  a  cost  of  £2,000. 

Wellingborough. — 1?flk  Supply. — The  Urban  District 
Council  has  decided  to  support  the  application  of  the  Northampton 
Electric  Light  and  Power  Co.  to  the  Electricity  Commissioners  for 
an  order  for  the  supply  of  electricity  in  bulk  to  Wellingborough. 

Wimbledon, — Hlbctricity   for    Houses. — In  spite  of 

the  ruling  of  the  Ministry  of  Health  that  only  the  cost  of 
installing  gas  in  the  new  houses  would  be  considered  for  subsidy, 
the  Borough  Council  has  decided  that  electricity  shall  also  be  pro- 
vided, any  additional  cost  being  defrayed  by  the  Council. 
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TRAMWAY    AND    RAILWAY    NOTES.         TELEGRAPH    AND    TELEPHONE    NOTES. 


Anstralia.— ToowooMBA. — At  a  recent  meeting  of  the 
City  Council,  Messrs.  F.  A.  McCarty  &  Co.,  consulting  enffineers, 
Sydney,  submitted  a  revised  estimate  for  a  power  house  and  a  sub- 
station for  the  proposed  tramway  scheme,  in  accordance  with 
up-to-date  prices.  The  estimated  coat  of  the  complete  grenerating 
station  is  £">8,7O0.  and  of  the  sub-station  £14,000,  a  total  of 
£72,700.  It  was  decided  to  ask  the  Government  to  provide  an 
expert  to  go  into  the  whole  matter. — Temlrrx. 

MELnoruNE. — The  City  Conncil's  engineer,  who  has  recently 
returned  from  a  tour  of  America  and  Europe,  has  expressed  his 
opinion,  in  a  report  presented  to  the  Council,  that  two  electric 
vehicles  should  be  purchased  for  the  collection  of  street  refuse. 
The  engineer  estimates  the  cost  of  the  chassis  at£l,SOO.  While 
he  thinks  th;it.  generally  speaking,  motor  or  electric  haulage  will 
not  prove  cheaper  in  Melbourne,  owing  to  the  comparative  reason- 
ableness of  liorse  feed  prices,  he  is  of  opinion  that  eventually  the 
rising  cost  of  wages  and  feed  must  turn  the  scale  in  favour  of  the 
electric  vehicle. —  B^iiter'x   Trade  Service  (Melbourne). 

Croydon- — Year's  Working. — The  annual  report  of  the 
tramways  manager  for  the  year  ended  March  31st  last,  shows  that 
the  total  income  of  the  department  was  .<  178,772,  as  compared  with 
£163,037  in  1919-20.  Working  expenses.  &c.,  amounted  to 
£183,387,  as  against  £1.')9,306,  making  a  gross  deficit  of  £4,615,  as 
compared  with  a  gross  profit  of  £3,731  in  the  previous  year.  The 
payment  of  loan  interest  and  other  capital  charges,  resulted  in  a 
net  deficit  of  £  19, 1'.l  1,  which  is  greater  than  last  year's  debtor 
balance  of  .£17.253.  The  unsatisfactory  result  is  attributed  to  the 
increased  coat  of  labour,  materials,  and  electricity  ;  the  increased 
fares  have  only  been  in  operation  since  July  29th,  1920.  The 
number  of  miles  run  (2,632. 60.">)  is  smaller  than  the  pre-war  figure 
(2,(!01.302),  bat  the  number  of  passengers  carried  has  increased  by 
39  per  cent. 

Glasgow, — Year's  Working. — The  annual  report  of 
the  Tramways  Committee  for  the  year  ended  March  31st  last, 
shows  total  receipts  of  £2,3:12,854,  a  large  increase  on  the  previous 
year's  figure — £1,721,578.  Working  expenses  (in  which  are 
included  allowances  to  dependents  of  employes  serving  with  the 
Forces),  amounted  to  £l,'.i37.6(i5,  as  against  .tl,558,l(il,  leaving 
a  gross  surplus  of  /  I55,18'.l  (£163,417).  This,  with  interest  on 
investments,  made  an  available  total  of  £470,430.  Capital  charges 
absorbeti  £364,iiJ4.  leiving  a  net  profit  of  £105,7Ui'.,  which  com- 
pared very  favourably  with  a  deficit  of  £108,531  on  the  working  of 
the  previous  year. 

Halifax. —  Fare  REUU(rio>j. — The  Tramways  (I'oiii- 
mittee,  after  hearing  a  deputation  from  the  Stainland  District 
Council,  has  decided,  in  respect  of  the  newly-established  tramway 
service  to  Stainland,  to  reduce  the  fare  from  7d.  to  ud. 

Leeds. — Tramway  Services  Endangered A  great  fire 

at  the  motor  works  of  Messrs.  W.  Appleyard  &  Co.,  and  of  other 
concerns  in  Park  Row,  in  the  centre  of  Leeds,  last  week,  doing 
damage  amounting  to  between  £70  000  and  £80,000,  has  left  the 
walls  in  such  a  dangeroas  condition,  that  the  tramway  service 
along  Park  Row  is  being  run  only  on  the  outside  set  of 
rails  for  half-amile,  a  factor  %vhich  has  dislocated  the  .service 
materially. 

London. — I..C.C.  Tramuays. — The  recently-published 
accounts  of  the  L.C.C.  tramways  for  the  year  ended  March  3l8t  last 
disclose  another  heavy  loss.  The  total  receipts  amounted  to 
£4,904.427,  as  compared  with  £4,295,846  in  the  previous  year. 
Working  expenses  (including  special  charges)  totalled  £4,623,654, 
ai  against  £3,680,899  in  19r.i-20,  leaving  a  gross  surplus  of 
£280,773  (£614,947).  Of  this  surplus  £l' 15,639  was  absorbed  by 
renewals,  leaving  a  balance  of  £65,134  to  meet  capital  charges. 
Deducting  these,  and  crediting  other  items  amounting  to  £69,481, 
left  a  net  deficit  of  £590,6x0.  The  number  of  car-miles  run  rose  from 
53,156,000  to  57,488,232,  and  the  number  of  passengers  from 
686,124,156  to  689,452,036.  The  estimates  for  the  current 
financial  year  provide  for  a  deficit  of  £7, 1 17. 

Japan.— -New  Electric  Lines. — According  to  "  (lom- 
merce  Reports,  a  company  has  been  formed  for  the  con- 
struction and  operation  of  a  new  <;lectric  line  from  Tokio  to 
Yokohama,  running  approximately  IJ  miles  inland  from  the 
preaent  railroad.  The  Musaahi  Electric  Tramway  Co,,  as  the 
newly-organisec]  firm  is  called,  will  also  furnish  electricity  to  the 
villages  < "  runir.  Plans  are  being  made  for  the  construction  of  a 
railroad  '1  milen  long  between  Nagoya  and  Yamada  for  the 
accommodation  of  visitors  to  the  <ireat  Shrines  of  Ise.  Power  is  to 
be  supplied  by  th";  Ibngawa  E'ectric  Power  Co.  Another  line, 
30  milei  long,  around  the  Chita  P^ninBula,  is  planned  by  a  com- 
pany to  be  capitalised  at  from  1,000,C00  to  5,0CO,000  yen.  There 
is  also  a  project  for  the  construction  of  an  electric  railway  between 
Nagoya  and  Gifu,  as  the  traffic  between  these  two  places  is  very 
heavy.  It  U  proposed  to  construct  a  double-track  line  paralleling 
the  present  steam  railway,  at  an  estimated  cost  of  7,000,000  yen. 
A  line  between  Gifu  and  Ogaki  is  a'so  planned. 

Southend. — Amolition  ok  Pk.vxy  Fares. — Owing  to  a 
lo«»  of  £22,000  brought  about  by  curtailments  rendered  necessary 
by  the  coal  dispute,  the  Town  Council  has  decided  to  abolish 
[lenny  fare*  except  on  one  small  section  of  the  system. 


France.  —  International   Wireless    Conference. — 

M.  Paul  Laffont,  Under  Secretary  of  State  for  Posts,  Telegraphs, 
and  Telephones,  presided  over  the  inaugural  sitting  of  the  Inter- 
national Technical  Committee  on  Wireless  Telegraphy,  on  Juno 
L'lst,  at  Paris.  The  Committee  comprises  representatives  of  the 
Governments  of  Great  Britain,  France,  Italy,  Japan,  and  the  U.S.A., 
who  have  been  eilled  together  by  the  French  Government  in  order 
to  carry  out  the  cecisions  arrived  at  by  the  Communications  Con- 
ference which  met  at  Washington  at  the  end  of  last  year.  The 
delegates'  labours  will,  in  all  probability,  occupy  the  next  two 
months. — Jtenter'.i  Triiilr  Srrrice  (Paris). 

Germany.— WiRt  less  Telephony. — The  Nauen  Tele- 

funken  station  claims  to  have  established  wireless  telephonic 
communication  over  distances  of  2,700  miles.  The  experiment  was 
carried  out  with  the  Argentine  Government  steamer  Jlali'ui  Jtliuifn, 
which  was  on  the  return  voyage  to  South  America,  and  on  board 
which  messages  were  distinctly  heard.  Beyond  the  distance  named 
the  vessel  entered  an  area  of  the  Atlantic  where  atmospheric  dis- 
turbances interfered  with  the  experiments.  Before  long  it  is 
hoped  to  establish  wireless  telephonic  communication  between 
Berlin  and  New  York.—  Dn ill/  '/'eliymp/i. 

Italy.— Strike  Ending. — While  the  widespread  postal 
and  telegraph  operators'  strike  has  partially  collapsed,  and  the 
majority  of  the  employes  have  returned  to  work,  great  delays  nnd 
innumerable  losies  in  handling  correspondence  continue,  and  it 
will  be  some  time  before  normality  can  be  restored.  The  telegraphs 
are  fast  being  restored  to  their  ordinary  service,  and  foreign 
messages  are  now  being  accepted,  subject  to  possible  delay  and 
interruption. — Iteiiier\:  Tnule  .Serr/rc  (Rome). 

India. -Wireless  Telegrai'iiy. — According  to  the 
report  of  the  Post  and  Telegraph  Department  of  India  for  the  year 
endinsf  March  31st,  lli20,  it  was  decided  during  the  year  to  form  a 
separate  wireless  branch  of  the  Telegraph  Department  to  deal  with 
all  matters  connected  with  civil  wireless  telegraphy  in  India. 
Communfeation  was  carried  on  between  Bombay  and  Aden,  Bombay 
and  Ceylon,  the  bay  stations  and  Penang  and  Karachi  and  the 
Persian  Gulf.  New  apparatus  was  imported  which  considerably 
improved  the  efficiency  of  the  several  stations,  particularly  as 
regards  receptivity  during  unfavourable  conditions,  and  certain 
modern  transmitting  apparatus  was  also  tested  for  use  in  India, 
It  was  found  nectssary  to  form  a  combined  eivil  and  military 
school  at  Karachi  as  a  temporary  measure  to  meet  a  serious 
shortage  of  operators  for  both  civil  and  military  requirements. 

Indo-Chtna. — Wireless  Telegraphy. — Wireless  tele- 
graphy is  to  l>e  used  as  a  means  of  communication  between  Saigon 
and  Hanoi.  The  submarine  cable  which  connects  Cochin-China 
and  Tonkin  is  subject  to  frequent  breakage,  the  cost  of  repairing 
which  entails  greater  expense  than  the  credits  allowed,  and  for 
lack  of  credits  it  has  been  impossible  to  repair  a  breakage  wh>ch 
occurred  in  October,  1919.  However,  in  order  to  assure  continuity, 
permanence,  and  the  regular  service  of  telegraphic  communication, 
the  Governor-General  of  Indo-China  considers  the  employment  of 
the  coast  cable  still  necessary,  and  he  proposes  to  assure  all  the 
expenditures  entailed  for  the  latter  out  of  the  Budget  of  the 
Colony.  This  decision  would  place  Indo-China  in  possession  of  a 
submarine  cable  which  connects  its  two  most  important  points — 
Saigon  and  Haiphong. —  ('ommrrrr  lii'porls. 

The  Telephone  Service. — New  Trunk  Cable. — The  new 

telephone  trunk  cable  between  Liverpool  and  Chester,  which  has  just 
been  completed,  contains  108  wires,  each  weighing  70  lb.  per  mile, 
and  provides  54  new  circuits,  having  a  speiiking  efliciency  six  times 
as  great  as  a  standard  cable  with  wires  weighing  201b.  per  mile. 

Philippines. — Wireless  Telegraphy. — According  to 
the  Hull/iiii  of  the  Philippine  Government  Commercial  Agency  in 
New  York,  recent  improvements  in  the  naval  wireless  telegraph 
station  at  Cavite  now  enable  the  transmission  of  messages  from 
the  Philippines  to  San  Francisco  without  relay.  A  large  increase 
in  electrical  power,  and  the  construction  of  telegraph  lines  between 
Cavite  and  Los  Banos,  arxj  responsible  for  this  direct  Pacific  wireless 
service,  covering  some  7,000  miles.  Formerly  dispatches  from  the 
islands  to  points  in  the  United  States  were  copied  at  Honolulu  and 
relayed  to  the  mainland.  This  meant  unnecessary  delay  in  trans- 
mission. The  improvitments  will  treble  the  capacity  of  the  naval 
wireless  service  to  and  from  the  Philippines. 

.     An  Automatic  Telephone  Receiver.-  -It  is  reported  that 

the  Vogel  Telegraph  Wire  Co.,  of  Berlin,  has  sold  through  a  Dutch 
company  a  patent  in  England  for  an  automatic  receiving  apparatus 
for  telephone  conversations,  termed  the  "  telegraphon."  The 
proceeds  of  the  transaction  are  estimated  at  £1.000,000  (.'), 
althoui;h  ultimately  dep(!nding  on  the  use  made  of  the  invention. 

The  Poulaen  "  telegraphone,"  which  receives  and  records  tele- 
phone messages  on  a  steel  wire  by  electromagnetism,  was  fully 
described  in  the  Elkotkical  Revikw  of  October  12th,  1900,  and 
May  10th,  1901.  Whether  the  receiver  mentioned  above  is 
identical  with  the  Poulsen  instrument  or  not,  we  do  not  know  ;  but 
the  name  is  the  same. 

I 

Danzig. — Telegraph  Rates. — It  is  announced  that  the 
rate  for  telegrams  to  the  Danzig  area  is  now  3d,  per  word. 
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CONTRACTS    OPEN     AND    CLOSED. 

(Tki  date  given  in  parenthsset  at  the  end  of  the  paragraph  indicatet 
the  itiue  of  the  Eleotbioal  Bkvucw  in  which  ths  "  OffiaM 
Ntttiee  "  appeared.) 

OPEN. 

Aldershot. — July  2nd.  Urban  District  Council.  Elec- 
tric light  wiring,  Park  housing  scheme.  F.  Garside,  electrical 
engineer. 

July  5th.  Urban  District  Council.  Electricity  Department. 
E.h.p.  switohgear ;  l.p.,  d.c.  switchboard,  rotary  converters  and 
starting  gear.     (3\xae  24th.) 

Australia.  —  Melbourne.  —  August  10th.  Victorian 
Railways.  250  core  -  type  impedance  bonds  for  power  sig- 
nalling, with  a  capacity  of  1,000  amperes  per  rail  ;  also  50 
miles  of  solid  insulated  copper  wire.  No.  14  Brown  k  Sharp* 
gauge,  and  60  miles  of  solid  insulated  copper  wire,  16  standard 
gauge. 

July  27th.  Victorian  Railways.  Incandescent  lamps  for  elec- 
tric car  lighting  :  21,000  metal  filament,  46  W,  116  V  ;  4,000  carbon 
filament,  32  W,  140  V.  o-h.p.  electric  motor,  controller  and 
resistances,  or,  alternatively,  5-h.p.  electric  motor  and  equipment.* 

August  17th.  3,000  sets  of  renewals  for  caustic  soda  primary 
oelU. 

August  30th.  Board  of  Works.  Four  electrical  centrifugal 
pumps,  each  with  a  capacity  of  twelve  million  gallons  daily. 

September  7th.  Victorian  Railways.  Sixteen  sets  of  air-brake 
equipment,  450  to  600  V,  d.c,  for  single-deck  tramcars. — Neuter's 
I'raie  Si-rrife  (.Melbourne). 

August  24th.  Victorian  Railways.  Motor-generator  set,  acces- 
sories and  switchgear  (for  automatic  telephone  exchange,  Contract 
No.  34,132).* 

August  31st.  Victorian  Railways.  Accumulator  cells  and  acces- 
sories, Contract  No.  34,171  ;  electric  light  equipment  (axle  generator 
system.  Contract  No.  34,172).* 

October  19th.  Victorian  Railways.  Fresh  tenders  are  invited 
for  the  supply  of  an  electrical  furnace  for  the  Newport  workshops. 
—  Tifiiter'.'i  Trade  Serrici-  (Melbourne). 

Shire  op  Hampden  (ViCTORii). — August  17th.  Boiler-house 
plant,  steam-driven  electricity  generators,  transformers,  meters, 
switchgear,  cables,  poles.  Specifications  from  Mr.  H.  C.  Ingleton, 
Shire  Hall,  Camperdown,  Victoria. — Tenders. 

Brisbane. — July  1 8th.  Queensland  Water  Supply  Department. 
54,000  yd.  h.d.  copper  cables,  various  diameters,  for  overhead  trans- 
mission wires  ;  2,980  ft.  lead-covered,  armoured  copper  cables, 
various  gauges,  with  accessories.* 

Belglnm. — August  9th.  Provincial  Government  authori- 
ties at  Mons.  Either  a  gaa  engine  or  electric  motor,  together  with 
a  pump,  to  raise  from  150  to  200  cubic  metres  of  water  per  hour 
from  the  Strepy  waterworks  to  the  Houdeng  reservoirs. 

Bulgaria. — July  nth.  Department  of  Posts,  Tele- 
graphs and  Telephones.  Supply  and  delivery  of  various  tools, 
instruments  and  materials.  The  specification  and  conditions  of 
tender  (in  French)  may  be  inspected  on  application  to  the  Inquiry 
Room,  Department  of  Overseas  Trade,  35,  Old  Queen  Street,  S.W.  1 . 

Dlstlngton.  —  July  6th.  Whitehaven  Urban  District 
Council.  Electricity  generating  plant,  overhead  cables,  lamp 
fittings,  cables  and  poles,  &c.,  for  street  lighting.  Mr.  E.  B. 
Croasdell,  Clerk,  Union  Hall,  Whitehaven. 

Edinburgh. — July  Uth.  Electricity  Supply  Depart- 
ment.   H.p.  steam  pipes  and  valves.    Specification  33.    (June  17th.) 

July  11th.  Electricity  Supply  Department.  Storage  battery 
(Specification  No.  35).    (See  this  issue.) 

Jugo-Slavla.— July  I3th. 

graphs.     Telephone  material.* 

London.— E.C.C.     Julyllth. 
eUotric  cables,  ko.    (June  24th.) 

Manchester. — July  12th.  Tramways  Committee.  Steel 
tramway  poles  and  silicium  bronza  trolley  wire.  Mr.  J.  M.  MoElroy, 
General  Manager. 

Mexborough.  —  July  23rd.  Urban  District  Council. 
Electricity  Department.  E.h.p.  switchgear  ;  l.p.,  d.o.  switchboard. 
(See  this  issue.) 

New  Zealand.  — Wellington.— August  9th.  Public 
Works  Department.  Suspension-type  porcelain  inaolatora  for  the 
Waikato  power  scheme.* 

Southampton.  —  July  9tli.  Electricity  Department. 
Twelve  months'  supply  of  meters.     (See  this  issue.) 

Rhyl.— July  9th.  Urban  District  Council.  Electricity 
Department.  1,000  yd.  "3  X  3  x  '15  l.p.  cable,  l-.6-way  feeder 
lillar  switchboard  panel  and  gear.     (June  24th.) 


Miniiter  of  Posts  and  T»le- 


Supplying  and  laying  h.p. 


South  Africa. — B.^rbeeton. — July  29th.  Municipal 
Council.  Plant  in  connection  with  the  proposed  scheme  for  the 
supply  of  electricity  : — Two  steam  boilers,  two  75-kW  steam-driven 
alternators,  switchboard,  and  instruments,  steel  chimney  piping, 
feed  pumps,  cables,  4:c.,  steel  poles,  conductors,  ic,  transformers, 
house  service  meters,  ice.  Specifications,  £2  2s.,  from  Prof.  W. 
Buchanan,  75,  Louis  Botha  Avenue,  Johannesburg. 

Transvaal.— Rand  Water  Board.  September  9th.  Erection  of 
a  complete  installation  of  mechanical  or  other  filters  capable  of 
filtering  5  J  million  gallons  of  water  per  24  hours  at  the  Vereeniging 
main  pumping  Station  (Contract  No.  232).  Copies  of  the  contract 
documents  may  be  obtained  from  the  Chief  Engineer,  Band  Water 
Board,  Johannesburg,  upon  a  deposit  of  three  guineas.* 

Uruguay. — Monte  Video. — August  18th.  State  Elec- 
tricity Works.  Steel  petroleum  tank,  Worthington  duplex  steam 
pump  for  oil,  250  metres  steel  tubing.* 

September  3rd.  The  Commercial  Secretary  to  His  Majesty  s 
Legation  at  Monte  Video  reports  by  cable  to  the  Department  of 
Overseas  Trade,  that  the  local  authorities  are  advertising  for 
tenders  for  the  supply  of  59,250  metallic-filament  lamps  of  assorted 
siiss,  from  10  to  300  c.p.,  225  volts,  which  are  required  by  the  State 
Power  House. 

*  A  copy  of  the  specification,  ko.,  can  be  consulted  at  the  Depart- 
ment of  Uverseaa  Trade,  36,  Old  Queen  Street,  S.W.I. 


CLOSED. 

Dandalk. — Urban  District  Council.  Electricity  Depart- 
ment. Many  offers  were  received  for  the  supply  of  a  1 5-h.p. 
second-hand  motor,  and  one  has  been  accepted. 

Glasgow. — Tramways  Committee.     Accepted  : — 

Switchgear  for  tutbo-alternator  for  Pinkston.  -Britiah  Tbomaon  Hoaiton 
Co.,  Ltd. 

Government    Contracts.  —  The    following    Government 

LuntiiK'ts  have  been  i)liiced  during  May,  1921  :  — 


Plb 


Depa 


TV    (CONIR 

on  Si  Phillips,  Ltd. 
•s'    United    Ek-ctric  Works,    Ltd 
s.— General    Electric   Co.,  Ltd. 
— Melropolitan-Vickers    Lkctrical    Co.,    Ltd. 
Fuller    Ekilrical    Manufacturing    Co. 


Co.,    Ltd.;    Iingli!.h    Elfclric    i    Siemens    Sup- 
Lid.,    Maxim    Lamp    Works,   Ltd.; 


Cables.  &c.— John 
Inert  cells.— Kulk 
Electric  fan  span 
Watt-hour  meters 
.Motor    and 

War  Office 

Electric  cells.— Siemens   Bros,    it    Co. 

Electric     lamps.— British    'Ilionison-Houston     Co.,     Ltd.;     Cryseico,     Ltd 

Edison    Swan   Elec    '     ' 

plies,    Ltd. ;    General   Elect 

Mctropolitan-Vickers    Electrical    Co.,    Ltd. 

.'ViR    Ministry. 
Magneto   spares.— North    &    Sons,    Ltd.;    British    Thomson-Houston    Co., 

Ltd. 
Electric  cable  laying.— Pirelli   General   Cable   Works,    Ltd. 
Electric   wiring.— T.  Clarke  &   Co.,    Ltd. 
Lilts.— Mcdway   Safety   Lift  Co.,   Ltd. 
Motors. — Electric    Construction    Co.,    Ltd. 
Post   Office. 
Tileplmne     apparatus.— .Vutoniatic     Telephone     Manufacturing     Co.,    Ltd.; 
British    L.    M.    Ericsson    Manufacturing   Co.,    Ltd.;    Pe,l-Conner    Tele- 
phone   Works,     Ltd.;     Phoenix    Telephone    &     Electric    Works,     Ltd.; 
Siemens   Bros.   &   Co.,    Ltd.;    Sterling    IVlephonu  S   Ekvtric   Co.,    Ltd.; 
Western   Ek-ctric  Co.,  Ltd. 
Testing    apparatus. — H.    W.    Sullivan. 
Telegraph   and    telephone   cable.— British    Insulated  .»t   llelshy   Cables,   Ltd.; 

Hackbridge   Cable    Co.,    Ltd.;    Pirelli    Cieneral    Cable    Works,    Lid. 
r.kphone  cords.— Western  Eks:tric  Co.,   Ltd. 

Laving    conduits.— HampIon-Egham-.^scol    (Sec.    I)    (Sec.    II),    London-Ux- 
■  bridge-High     Wvcombe     (S.     Mid.     Sec.     Ill),     and     Slepney,    Sic:    J. 
Kwart,     Lid.      TraBord     Park:      W.      Pollett     S    Co.       Sunbury  :     S. 
Kavanagh   &  Co.     Nottingham    (West    Park):    J.    Mowlcm   S:   Co.,    Ltd. 
Tufnell    Pi.rk:    W.    &    C.    French.     Bexhill-Hastings.    Hi.ckney    (Care- 
nove   Road),   and   Gerr:ird   .^rea    (N.W.  of   Regent   Sireet)  :   H.  Farrow. 
Cheshunt     (Goffs    Oak)  :     Greig     &     M:.tthe\vs,       Finchk-y    (Tornnglon 
Park)  :   G.  J.   Anderson. 
Motors.— Crypto  Electrical  Co.,   Ltil. 
Motors    and    switchboard. — S.    G.    Leach    &    Co. 

Telephone    exchange    equipment.— Stockport  :    Siemens    Bros.    &    Co..    Ltd. 
Norwich    :md     Jesniond     (Newcaslk<in-Tyne)  :     Western     Electric    Co., 
Ltd      l.iH'ds  ;    .Xutomalii-  Telephone    M;mutacluring   Co.,    Lid.     "  Liver- 
pool  Courier  "  office,   Liverpool  :    Relay   .\ulom:itic  Telephone  Co.,  Ltd. 
Sub-contractors   for  batteries :   IJ.P.    B:iltery    Co.,    Lid. 
High   Commissioner    for    Ivdia. 
Carbon    pellets.— Peel    Conner    Telephone    Works.    Ltd. 
('ars:ick   eknKnts— Siemens   Bros  &   Co.;   General    hiectnc    Co.,    Ltd. 
Celling    fans.— Veritys.    Ltd. 
Electric    fittings.- J.    Stone    &    Co.,    Ltd. 

Generating   sets.— J.    Birch    S:   Co..    Ltd.;    Laurence   Sa>tl    &   Co. 
Generator  and  spares.— Lancashire    Dynamo   &    Motor   Co.,   Lid. 
Switchboard.— Relay  Automatic    Telephone   Co.,    Lid. 
Crown   Agents  for  tub  Colonies. 
Cable  —Johnson  &    Phillips,    Ltd. ;    London    Electric    Wire   Co.   &   Smiths, 

Ltd.;   India    Rubber.   Gutta    Percho   &  Telegraph    Works  Co..    Ltd. 
Copper  wire.  &c.— Shropshire  Iron  Co.,  Ltd. 
Electrical    m..terial.-C«neral    Electric  Co.,    Ltd. 
Motors  and   switchgear.— British     Thomson-Houston    Co.,    Lid. 
Switchboard.— British    Thomson-Houston   Co.,   Ltd. 
Telcgr.iph   line    material.— Siemens   Bros.   &    Co.    Ltd.;    Bullers,    Lid. 
Telephone   apparalus.-Western   Electric  Co..    Ltd. 
Telephone   materials.— British    L.    M.    hrics.«on    Mai 

H.M.  Office  of  Works. 
Fneineerin-'  „rvic.s.— .Vcton.  Minislrv  of  Pensions,  switchgear  :  Draki 
ind  Gorli.iiii.  I.id.  Bedford  housing  scheme,  electric  wiring :  .Alph.-i 
Manulu  luring  Co.  Ltd.  British  Museum,  additional  generating 
olint  Ci..nu)ton  '&•  Co..  Ltd.;  Grantham,  Ministry  of  Pensions, 
hospit.,1,    H.r'owby   Camp,  electric   wiring  :    T.    Cl.irke    S:    Co..  Ltd. 


ufarturin^    Co..    Ltd. 


18 


THE    ELECTRICAL    REVIEW. 


[Vol.  89.    No.  2,275,  July  1,  1921. 


London.  —  Hammbbssuth.  —  Electricity    Committee. 

Recommended  : — 

SUei  piping,  Ac,  in  connection  with  the  installation  of  the  tirst  lO,000-kW 
turbine.— Foster  Bros.,  fiKi. 
Cable    in    connection   with    the   supply   of    electricity   to  the 
Wormholt  estate  :  — 

I.OOO  vd.  15-3-core.  1,000  yd.   1  ,lo.,  2,0U0  yd.  7/20  and  1,000  yd.  7/2Q  Lp.  cable, 

Xl.itS.-Enlield  Ediswan  Cable  Works. 
A,lditioDat  swilchgear,  £2,350.— Terpiison,  Pailin,  Ltd. 

New  Zealand. — The  New  Zealand  Public  Works  Depart- 
ment has  accepted  the  tentier  of  S.  Green,  Ltd.,  of  Sydney,  amounting 
to  1 26,3  7  7,  for  the  supply  of  copper  cable  in  connection  with  the 
Waikato  hydro-electric  power  undertaking. —  /•'enter's  Trade  Serriee 
(Melbourne). 


FORTHCOMINQ     EVENTS. 


Institation  of  Civil  Engineers.— July  1st.  At  the  lustitution  of  Civil  Engi- 
neers, Gri^at  George  street,  Westminster.    Engineering  Conference. 

Institution  of  Mechanical  Engineers.— Friday,. July  1st.  At  the  Institution, 
Stcrey'B  Gate,  8.W.    .\t  10.3U  a  m.    London  Summer  Meeting. 

tlie  Royal  Agricultural  Hall,  Islington,  N. 

lostltution  of  Railway  Signal  Engineers.— Thursday,  July  7th.  At  the 
.Midland  Grand  Hotel,  London.  At  6  p.m.  Paper  on  "Problems  of 
Automatic  Train  Control,"  by  Mr.  W.  J.  Thorrowgood. 


NOTES. 


A  Gift  for  Scientific  Research.— 7"//'  Tiwrs  Paris  corres- 
pondent says  that  Baron  Edmond  de  Rothschild,  member  of  the 
French  Institute,  has  announced  to  the  Academie  des  Sciences  his 
intention  to  devote  the  sum  of  1 0,000.000  fr.  (.1:200,000)  to  the 
foundation  of  a  laboratory  of  scientific  research.  The  proposed 
institute  will  be  chiefly  devoted  to  the  development  of  physical 
and  chemical  science,  and  its  application  to  industry  and 
agriculture. 

Service  Notes. — Commissioned  Telegraphist  W.  (t.  Pulley- 
blank  has  been  appointed  to  the  battleship  Co/u/iieror.  and  Com- 
missioned Telegraphist  A.  Boniface  to  the  Victory  (Nelson's  old 
flagship),  at  Portsmouth,  for  Signal  School  duties,  from  the 
27th  inst.  Warrant  Telegraphist  T.  F.  Perrow  has  been  appointed 
to  the  Virid,  for  Signal  School  ;  Warrant  Telegraphist  E.  W.  Penny 
to  the  battle  cruiser  t,iiiee«.  Elizaheth  ;  Warrant  Telegraphist  W. 
Small  to  dunges  II,  for  Shotley  Training  Establishment;  Warrant 
Telegraphist  H.  Shirley  to  the  destroyer  Malenlm  ;  and  Warrant 
Telegraphist  F.  Burnish  to  the  light  cruiser  ('ofentri/.  Recruiting 
for  the  electrical  departments  of  the  Navy  and  Army  is  improving. 
Wireless  men  are  still  wanted,  and  the  Uoyal  Air  Service  is  taking 
likely  mechanics.  There  does  not  seem  to  be  any  immediate 
prospect  of  a  reduction  in  the  Air  Force. 

Church  Lighting. — Correction.  —  In  an  illustrated 
"  Note  "  published  in  our  issue  of  June  1 7th,  under  the  above  heading, 
the  contractors  were  stated  to  be  Messrs.  Stanley  Gaynor  &  Co.,  of 
Cardiff.  This  was  an  error,  due  to  the  fact  that  we  received,  at 
the  same  time,  an  illustration  of  the  interior  of  a  church  wired  by 
this  firm.  St.  S  aviour's  Church,  Bath,  which  we  illustrated,  was 
wired  by  Messrs.  J.  Lambert  &  Sons,  of  Bath. 

Fire. — A  fire  in  the  Leven  Creosote  Works  of  Messrs. 
Alex.  Bruce  k  Co.,  Ltd.,  Glasgow,  destroyed  valuable  machinery  and 
electrical  plant  recently  installed. 

The    Manchester  Electro-Harmonic  Society.— We   are 

pleased  to  learn  from  Mr.  J.  Hill,  the  Hon.  Sec.  of  this  Society, 
that  it  h£i8  been  decided  to  resume  the  concerts  this  year.  So  hip  of 
our  readers  will  remember  that  the  Society  was  formed  in  Iili2, 
and  after  two  seasons  operations  were  suspended  owing  to  the  war. 
Arrangements  have  been  made  for  six  concerts,  and  these  will  be 
held  on  the  last  Fridays  of  October,  November,  and  December, 
1921,  and  January,  February,  ami  March.  Ili22,  in  the  Marble  Hall, 
Albion  Hotel.  Piccadilly,  Manchester.  The  hon.  musical  director, 
Mr.  W.  J.  Smith,  has  consented  to  act  for  the  season,  and  it  is  his 
intention  to  maintain  the  high  quality  of  the  programmes. 

Appointments  Vacant. —  Kleitrical  foreman,  also  elec- 
trical inspector  (salary  500  R?.  per  month  in  each  case)  for  the 
East  Indian  Railway  Co.  ;  station  superintendent  (£556)  for  the 
Coventry  Corporation  Electricity  Department.  See  our  advertise- 
ment pages  to-day. 

The   Electrical   Trades   Benevolent  Institution.— At  a 

general  meeting,  held  on  Monday  last,  the  alterations  in  the  rules 
passed  at  the  annual  general  meeting  were  confirmed.  These 
alterations  extend  the  powers  of  Local  Advisory  Committees  with 
regard  to  the  grant  of  relief  in  urgent  cases. 

Educational. — Imi'eiual    College    of    Scienck    and 

TECHNOLO(iY.— On  Friday  last  Mr.  A.  J.  Balfour  opened  a  new 
chemistry  laboratory  presented  Ijy  Mr.  G.  W.  Whiffen,  in  which 
apparatus  is  installed  reproducing  on  a  smaller  scale  the  plant  of 
industrial  works,  to  enable  the  student  to  work  under  conditions 
approximating  to  those  met  with  in  actual  practice.  He  said  that 
the  new  laboratory  had  no  parallel  in  any  part  of  the  world. 


The  Paris  Undergronnd  Railways.- As  a  consequence 

of  tho  great  chauilr.s  wrou^'Lit  liy  tlio  war.  ami  particularly 
by  Ike  bubsequeiiv  enormous  mcrease  m  the  sale  prices  ol  all 
kinds  of  materials  aiul  the  large  advances  in  wages,  the  com- 
panies which  render  service  to  the  juiblic  in  the  i'"reuch 
capital  have  found  it  necessary  to  seek  a  rearrangement  of 
the  terms  of  their  original  concessions  which  were  granted 
to  them  by  the  Paris  City  Council.  As  was  mentioned  some 
time  ago.  the  tirst  to  undergo  reorganisation  were  tiie  surface 
tran.spt)rt  undertakings  (tramways  and  omnibuses),  whicli 
Were  expropriated  by  the  City  Council  and  formed  into  an 
amalgamated  lea.sing  company  as  from  January  1st,  1921.  The 
turn  of  the  Compagnie  I'arisienne  de  Distribution  d'Elec- 
tricite  lias  now  arrived  for  the  conclusion  of  a  supplementary 
agreement  with  the  City  Council  in  order  to  meet  the  general 
change.'*  in  conditions,  and  a  similar  observation  also  applies 
to  the  i'aris  Gas  Co.  and  the  Metropolitan  and  Nord-Sud  Rail- 
way Companies.  It  is  estimated  that  tiie  City  Council  has 
incurred  an  exfienditure  of  b\J(_>.000.0(X)  fr.  on  the  construction 
of  the  tunnels.  &c.,  for  the  Metropolitan  railway  and  on 
incidental  exi^enses.  while  the  company's  combined  share  and 
loan  capital  amounts  to  'iOO.iXtO.OilO  fr." 

The  fact  may  be  recorded  that  according  to  tho  law  passed 
authorising  the  City  of  Paris  to  raise  loans  for  the  establish- 
ment of  the  Metropolitan  Railway,  all  the  expenditure  for 
llie  construction  of  the  underground  earthworks  (tunnels.  &c.) 
and  the  station  platforms,  was  placed  to  the  charge  of  the 
city,  whilst  the  other  expenditure  (the  construction  of  the 
tracks  and  electrical  transmi.s,sion.  the  provision  of  access  to 
the  stations,  the  generating  stations.  rolUng  stock.  &c.)  had  to 
be  borne  by  the  concessionnairo  company,  and  represented 
nearly  one-third  of  tho  total  outlay  on  the  entire  railway 
undertaking.  In  order  to  provide  for  the  annual  interest  upon 
the  loans  contracted  by  the  city,  the  oldigatiou  was  placed 
upon  the  company  to  pay  to  the  city  a  royalty  per  passenger 
carried,  the  amount  increasing  in  accordance  with  the  number 
of  tickets  issued  l)eyond  a  specified  total,  but  in  case  the 
yield  from  this  source  should  be  inadequate  to  meet  the 
service  of  the  loans,  the  deficiency  would  be  defrayed  out  of 
the  .general  resources  of  the  municipal  Budget.  But  the 
Metropolitan  Co.  before  the  ^^ar.  together  with  the  gas  imder- 
taking,  was  said  to  repre.sent  the  best  financial  transaction 
which  the  city  had  ever  made,  since  it  was  always  remunera- 
tive. 

A  new  agreement  has  now  been  provisionally  concluded 
between  the  company  and  the  City  Council  imder  which  the 
concession  will  definitely  terminate  in  1955  under  what  is 
termed  "  postponed  redemption."  The  compensation  to  be 
]iaid  for  the  purchase  has  been  fixed  Ijy  the  operation  of  a 
system  of  premiums  which  represent  both  payment  for  the 
services  of  the  company  and  the  compensation  for  expropria- 
tion, and  which  are  based  upon  the  number  of  tickets  is.sued 
and  the  economics  elTected  in  management.  It  is  calculated 
that  the  premiums  will  produce  an  annuity  of  about  11.5(IO.()0<l 
fi-.  at  the  beginning  and  I3.(KIO.0O(>  fr.  subsequently,  but  if 
the  amount  should  exceed  the  latter  sum  a  large  part  of  the 
excess  would  devolve  upon  the  city.  The  new  convenwou 
also  makes  provision  for  the  possible  expropriation  of  the 
raihvay  as  from  the  year  1931. 

'I'lh-  situation  of  the  Societe  du  Nord-Sud  Co.  is  niateri.illy 
dilTriviit  from  that  of  the  Metropolitan  Co..  as  the^  former 
constructed  its  railway  without  any  financial  participation 
by  the  City  of  Paris,  and  its  conces.sion  will  expire  at  the  end 
of  1955.  In  tliis  case  also  the  city  receives  a  I'oyalty  per 
ticket  issued  and  to  some  extent  shares  in  the  financial  charges 
of  the  company. 

Power  from  a  Water  Main.  —  The    Elvrtriral  News 

recently  published  a  description  of  a  unique  water  power  plant 
which  is  being  installed  at  Port  ■Albcrni,  B.C.  The  water 
supply  station  of  this  town  was  built  on  a  scale  of  permanence, 
tlie  supply  being  taken  from  C'hina  Creek,  seven  miles  distant, 
and  a  main  capable  of  maintaining  a  flow  of  water  sulUcieni 
fcjr  a  population  of  iiO.iHK)  people  was  installed.  The  first  five 
miles  of  the  main  are  of  Ui-in.  wood-stave  pipe.  At  the  end 
of  the  IG-in.  main  is  a  1'2-in.  Crane  pressure  reducer,  followed 
by  IJ  miles  of  1'2-in.  welded  steel  pipe,  with  a  second  pressure 
reducer  about  miilway  of  its  length.  The  size  again  changes 
at  the  head  of  the  main  street  of  the  town  to  10  in.  .stocl, 
continuing  to  the  end  of  this  street  at  tide  level,  and  serving 
the  various  laterals.  \  third  pressure  reducer  is  installed 
on  this  line,  making  the  final  iiressure  in  the  lower  portion  of 
the  town  usually  about  160  lb.  per  sq.  in.  under  present  con- 
ditions f)f  consumption — a  rather  excessive  W'orking  pressure 
for  a  town  supply  .system. 

Investigations  showed  that  absolute  minimum  flow  in  the 
main  was  4  cu.  ft.  per  second,  whereas  the  requirement  of  a 
population  double  the  size  of  that  of  the  town  was  only 
.5  cu.  ft.  jier  second.  It  was  decided,  therefore,  to  nlilise  the 
surplus  for  generating  electricity  for  the  town.  Consideration 
of  altiTuative  methods  led  to  the  decision  that  the  best  niethod 
of  employing  the  surplus  was  to  tap  into  the  lO-in.  section  of 
the  main  and  install  '1,<W  ft.  of  10-in.  wood-stave  pipe  leading 
to  a  power  luiuse. 

The  elevation  of  the  dam  being  filO  feet,  and  that  of  the 
pfjwer  liouse  25  ft.  above  sea  level,  the  total  head  on  tlie  main 
at  the  r>'>w'er  liouse  was  .585  ft.,  of  which  '25'2  ft.  was  lost  in 
friction  head,  A-c.  leaving  an  effective  head  of  3.33  ft.  Using 
4   second-feet  of  water  at  80  per  cent.   etEcieucy,   this  head 
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represented  an  available  power  of  121  h.p.,  sufficient  to  carry 
the  ligbtini;  plant  load  for  some  time  to  come  at  the  existing 
rate  of  increase. 

It  has  been  decided  to  install  a  30-in.  McKinnon  special 
impulse  waterwheel.  fitted  with  hand-operated  stream-deflec- 
tor, needle  nozzle,  cast-iron  lower  ;ind  steel  upper  casing, 
overhung  on  a  3  7/16-in.  shaft.  The  shaft  will  run  in  ring- 
iilU'il  iiraiiii^'.s  uii  .'.pcriiil  Miljustalilc  iicilfstiil.s.  iiiiii  a  ill'i-iiK 
flywheel  of  800  lb.  rim  weight  will  be  mounted  on  it.  with 
a  '26-in.  diameter  by  15-in.  face  driving  pulley,  provided  with 
a  disengaging  spiral  jaw  clutch.  The  wheel  will  run  at  a 
normal  speed  of  475  r.p.m. 

Tralolng    Dominion    Stndents    lo    British    Techolcal 

Colleges. — The  Department  of  Overseas  Trade  informs  us 
that  His  Majesty's  Trade  Commissioners  in  South  Africa 
have  recently  been  considering  the  question  of  attracting  young 
South  Africans  to  British  eu^jineeriug  and  other  technical 
colleges  and  training  establishments  in  the  United  Kingdom, 
and  m  this  connection  Major  Guy  Fetherston.  D.S.U.,  M.C.. 
Trade  Commissioner  at  Cape  Town,  has  received  from  Prof. 
McMillan,  of  the  Cape  Town  University,  some  remarks  on 
the  commercial  advantages  of  the  system,  from  which  the 
following  notes  are  extracted  :  It  is  known  that  the  United 
States  is  most  anxious  to  attract  students,  and  especially  pcisl- 
^.'raduatf  students,  to  its  univer.sities.  No  better  niethua  <ii 
increasing  trade  between  the  two  countries  exists.  The  South 
African  goes  to  -America  as  a  student,  he  works  with  American 
machinery,  and  becomes  acquainted  with  American  methods' 
and  American  standards,  and  he  forms  friendships  there  which 
probably  last  throughout  his  life.  In  due  course  the  e.\-staili'iit 
returns  to  South  Africa  to  embark  on  a  business  career,  still 
thinking  in  American  measures,  and  even  if  he  is  inclined  to 
deal  in  the  products  of  other  countries,  in  nine  cases  out 
of  ten  the  American  products  remain  as  his  standard  for 
comparison  of  all  other  goods. 

It  is.  of  course,  known  that  a  large  number  of  young  South 
Africans  proceed  to  England  to  complete  their  education, 
even  more  than  go  to  America,  but  the  greater  proportion 
of  these  go  to  study  medicine  and  law,  or  else  they  take  a 
course  for  Bachelor  of  Arts  at  Oxford  or  Cambridge.  America 
appears  to  be  attracting  the  bulk  of  the  agricultural  students, 
the  engineers,  and  the  science  men.  The  case  of  Germany 
before  the  war  is  interesting  in  this  connection.  Germany 
attracted  the  post-graduate  student  from  all  over  the  world, 
and  there  would  appear  to  be  little  doubt  that  America  is 
eventually  to  take  her  place  unless  Great  Britain  makes  greater 
efforts  than  in  the  past. 

It  is.  of  course,  understood  that  British  universities  are 
very  full,  and  that  there  would  be  difficulty  in  accommodating 
more  students  from  overseas.  However,  it  would  pay  in  the 
long  run  to  attract  overseas  students,  even  if  further  accom 
modation  had  to  be  provided. 

It  is  felt  strongly  that  the  manufacturers  of  the  United 
Kingdom  should  do  everything  in  their  power  to  attract  the 
future  leaders  of  colonial  industries  to  the  British  research 
laboratories,  and  even  if  they  had  to  offer  a  number  of  main- 
tenance scholarships  to  accomplish  this,  there  could  be  no 
better  capital  investment  for  the  future. 

Then  there  is  the  question  of  the  equipment  of  the  univer- 
sities and  technical  schools  in  South  Africa.  While  a  pro- 
portio.'i  of  graduates  proceed  to  America  or  to  Europe  for 
'their  practical  training  after  their  college  course,  a  still  greater 
number  are  absorbed  direct  from  college  into  business.  It 
is.  therefore,  in  the  interests  of  the  United  Kingdom  that  such 
men  should  handle  British  apparatus  in  the  laboratories  during 
their  training,  and  every  etlort  should  be  made  by  the 
representatives  of  the  manufacturers  to  see  that  the  testing 
plant  and  equipment  is  British.  Before  the  war  if  a  British 
firm  and  a  German  firm  were  asked  to  quote  for  some  piece 
nf  apparatus  or  machine  for  use  in  a  university,  the  German 
firm  generally  offered  to  supply  it  for  less  than  the  British 
firm,  no  matter  how  low  the  British  tender  was. 

In  connection  with  the  above,  it  may  be  stated  that  the 
American  Consul-General  in  Cape  Town  has  recently  given 
publicity  to  the  fact  that  he  has  literature  dealing  with  over 
one  hundred  American  universities,  agricultural,  engineering, 
and  other  technical  colleges,  which  may  be  consulted  at  the 
American  Consulate-General.  Information  ciuicernirig  en- 
trance requirements,  cost  of  tuition,  cost  of  living,  and  the 
general  opp<irtunities  for  South  .\frican  students  existing  at 
St,ate  and  other  institutions  is  offered.  It  is  desirable  that 
similar  facilities  with  regard  to  British  institutions  .should  al.so 
be  available,  not  only  at  Cape  Town,  but  at  other  centres  of 
population  throughout  the  Empire.  British  educational  in- 
stitutions or  firms  .supplying  educational  apparatus  who  are 
interested  in  the  above  statement,  and  w'ho  are  prepared  id 
supply  information  or  apparatus,  should  communicate  with 
•he  benartment  of  Overseas  Trade,  referring  to  D.O.T. 
55.5G/E.D. 

Ventilation  Scheme  for  Polyphase  Motors.— To  prevent 

the  accumulation  of  oil  on  motor  windings  and  the  resulting 
collectiiin  nf  dii't.  a  lino  of  pdlyiibasr  induction  inotcirs  has 
been  brought  out  recently  in  which  an  unusual  method  of 
ventilation  is  used.  The  scheme  is  to  screen  the  ventilating 
air  before  it  enters  the  windings  and  so  to  direct  this  air  that 
it  opposes  the  entrance  of  oil  into  the  windings  from  the 
waste-packed  bearings.    The  waste-packed  oiling  method  has 


Ixien  adopted  also  to  overcome  any  tendency  toward  the  spil- 
ling ol  oil  when  vibration  is  iiarticularly  severe. 

While  the  motors  are  veulilated  or  air-cooled,  they  are 
virtually  enclosed  from  a  mechanical  standpoint.  Air  enters 
at  the  periphery  of  the  machine  and  is  discharged  at  each 
end.  the  direction  of  air  llow  being  exactly  opposite  to  that 
found  in  most  motors.  It  is  claimed  that  oil  leakage  caused 
by  careless  tilling  cannot  occasion  bad  results,  because  such 
oil  18  expelled  from  the  ends  of  the  motor  instead  of  being 
driven  into  it. 

These  motors  are  provided  with  a  novel  frame  or  casing 
consisting  of  a  scries  of  corrugations  formed  from  a  smgle 
piece  of  sheet  steel.  These  corrugations  are  equidistantly 
spaced  and  in  intimate  mechanical  contact  with  the  Biator 
core,  so  that  most  of  the  heat  generated  in  this  core  and  its 
winding  is  conducted  to  this  casing,  which  therefore  lorms 
an  efficient  means  for  transferring  heat  to  the  ventilated  air 
by  radiation.  Air  entering  at  any  point  along  the  surface 
ol  the  M  rein  travels  over  the  oulsidf  of  the-  iDrrugatKins 
through  holes  provided  at  the  centre  of  these  corrugations,  then 
thr<iuyh  the  lateral  ducts  bftween  the  casing  and  core,  then 
cjver  tlH'  wmdings  at  the  end,  and  finally  is  di.seharged  at  each 
end  of  the  motor.  'This  corrugated  casing,  therefore,  con- 
tributes to  the  efficiency  of  the  ventilating  system  to  a  marked 
degree  and  at  the  same  time  forms  an  exceedingly  rigid  and 
accurate  frame  for  the  stator  core. 

Fans  are  provided  at  the  ends  of  the  rotor  for  the  purpose 
ol  diaxMiig  the  coolinj,'  air  through  the  inadiini-.  lliev  are 
said  to  be  of  unique  design  and  construction  in  that  a  stream 
of  air  is  drawn  directly  over  the  bearing  housings  and  imme- 
diately expelled  without  entering  the  motor,  while  another 
stream  is  drawn  through  the  machine  and  expelled  at  the 
same  points.  These  fans  are  made  of  a  single  piece  of  sheet 
steel   and   welded  to  the   thrust  collars. 

The  rotor  windings  have  bars  and  end  rings  made  of  one 
piece  of  metal,  entirely  eliminating  mechanical  or  electrical 
joints,  the  windings  being  moulded  or  cast  on  the  magnetic 
core. 

These  motors  are  now  built  in  sizes  up  to  30  h.p.  at  1,800 
r.p.m.  for  60-cycle  i]oIyphaEe  circuits,  with  corresponding 
capacities  at  other  standard  speeds  and  frequencies. — Elec- 
trical  M'orld. 

The    Stability    of    Atoms.— Prof.    Sir    E.    Rutherford. 

F.R.S.,  commenced  his  lecture  on  the  above  subject  to  the 
members  of  the  Physical  Society  of  London,  on  .Tune  lOth.  by 
referring  to  the  earlier  work  in  which  attempts  at  the  dis- 
integration of  atoms  had  been  made.  Traces  of  hydrogen 
and  helium  had  been  found  in  discharge  tubes  believed  to 
be  initially  free  from  these  gases;  but  it  was  clearly  impossible 
to  establish  that  no  source  of  contamination  was  available, 
and  that  the  results  were  due  to  disintegration  of  the  atoms 
of  other  substances.  The  properties  of  the  nucleus  atom  were 
then  recalled  and  the  method  of  attack  most  likely  to  succeed 
in  breaking  it  up  was  discus.sed.  It  is  easy  to  remove  elec- 
trons, but  these  are  replaced  almost  immediately  and  the 
atom  remains  as  before.  It  is  necessary  therefore  to  attack 
the  nucleus,  and  to  do  this  successfully  requires  extremely 
swift  particles. 

Slides  were  shown  illustrating  the  effects  produced  when 
ex-particles  fired  through  hydrogen  collide  with  an  atom,  and 
experiments  were  illustrated  and  described  from  which  the 
conclusion  has  been  drawn  that  when  an  ex-particle  collides 
with  a  nitrogen  atom,  a  hydrogen  atom  is  expelled  from  the 
nucleus.  The  speed  of  these  is  in  excess  of  what  can  be 
obtained  by  collisions  in  hydrogen  gas  itself,  so  that  the  result 
c'ann(.)t  be  account<^d  for  by  contamination  of  the  nitrogen  with 
hydrogen,  but  must  l>e  due  to  the  disintegration  of  tlie  nitro- 
gen nucleus.  Recent  results  on  the  disintegration  of  alumi- 
nium and  other  elements  were  briefly  indicated. 

The   Engineering  Wages  Dispute.- The  result  of  the 

ballot  in  th(<  cngineei  iiij;  trades,  upon  the  new  schedule  of 
\\a;;es  ]iropose(l  by  the  <-mi>loyers,  was  a  decisive  majority 
against  ai'ccjitance.  The  figures  were  a.s  follows: — .\gainst 
acceptance.  •2.")7.o3'2;  for  acceptance.  I'io.Oll:  majority  against 
acceptance.  l;>2..518.  In  spite  of  the.se  figures,  however,  it  was 
announced  early  yesterday  morning  that  a  provisional  agree- 
nuMit  had  been  reached  between  the  two  parties  to  the  dispute; 
no  details  are  available  up  to  the  time  of  our  going  to  press. 
Little  more  than  one-third  of  th«-  ineinbership  of  the  unions 
concerned  took  part  in  the  voting. 


INSTITUTION     NOTES. 


lastltutlon  of  Mechanical  Engineers.  —  London  Su.mmes 
Meeting.— .\  confererce  of  an  informal  nature  was  commenced 
yesterday,  and  ends  to-day,  at  the  Institution  building,  dea'ino' 
with  means  of  improving  the  thermal  efficiency  of  heat  power 
plant ;  there  was  also  an  exhibition  of  boiler-house  appliances  and 
a  short  meeting  of  the  F.B.I.  Fuel  Economy  Technical  Sub-Com- 
mittee was  to  be  held  to-day.  Yesterday  morning  the  general 
meeting  took  place,  at  which  the  president  of  the  Institution, 
Capt.  H.  Riall  Sankey,  made  hia  opening  remarks,  after  which  the 
deputation  of   American  enpneers,  which  ia  on  a  visit  to  this 
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countty,  was  received.  Visits  of  inspection  were  also  to 
be  paid  to  the  following  electricity  generating  stations : — 
Boroairbs  of  Hammersmith  and  Stepney,  Corporation  of  Kinp- 
Bton-upon-Thames.  Underground  Electric  Railways  Co.,  Ltd., 
Westminatfir  ElecLri:  Supply  Corporation,  Ltd.,  and  the  Charing 
Cross.  West-End.  and  City  Electricity  Supply  Co ,  Ltd.  ;  the 
laboratories  at  H.M.  Fuel  Research  St.ition.  Imperial  College  of 
Science  and  Technology,  City  and  Guilds  (Engineering)  College,  and 
the  Department  of  Chemical  Technology  were  also  inspected.  The 
papsrs  read  at  the  Conference  dealt  with  the  following  subjects  ; — 
"Theory  of  Internal-combu«tion  Engines  with  Relation  to  Thermal 
E65ciency,"  by  Mr.  H.  E.  Wimperis ;  "  High  Steam-pressure  and 
other  Means  of  Increasing  Economy  of  Steam  Engines,"  by  Mr.  F. 
Samuelson,  who  suggested  that  the  addition  of  a  mercury  boiler  and 
turbiae  to  an  ordinary  steam  plant  would  give  a  considerable 
increase  in  the  range  of  temperature,  and  would  result  in  a  large 
gain  in  efficiency  ;  he  also  gave  practical  results  obtained  from 
h.p.  and  high-temperature  steam-turbine  plant.  Mr.  E.  V. 
Evans  disoiiased  the  "  Chemistry  of  Combustion,  '  including  the 
mode  of  combustion  in  producer  and  furnace-gas  reactions 
and  the  cause  of  smoke  production.  A  paper  by  Messrs.  A. 
Hutchinson  and  F.  Bainbridge  on  "  Blast-Furnace  Gases,"  indicated 
the  future  lines  of  development  in  the  use  of  a  mixture  of  blast- 
furnace and  coke-oven  gases  and  the  saving  of  coal  thereby. 
"  Boiler-house  Management :  General  Causes  of  Boiler  Inefficiercy, ' 
was  dealt  with  by  Mr.  D.  Wilson,  while  the  "  Low-Temperature 
Carbonisation  of  Coal '  was  Prof.  W.  A.  Bone's  subject,  and  that 
of  "  Engine-house  Management  '  Mr.  H.  Dunell's.  The  subject 
of  "  Super  Compression  and  Other  Means  for  Improving  the 
Ekjonomy  of  Internal-Combustion  Engines, '  was  considered  by  Mr 
A.  E.  L.  Chorlton  ;  and  that  of  "Waste  Heat  Utilisation,"  by  Mr. 
R.  Xelson,  whose  final  conclusion  was  tliat  "  radical  changes  are 
better  than  limited  and  tentative  reforms  which  tend  merely  to 
perpetuate  the  old  order."  "Superheating"  was  discussed  by  Sir 
H.  Fowler,  and  "  Liquid,  Powdered,  and  Colloidal  Fuels,"  by  Dr. 
W.  R.  Ormandy,  who  enumerated  their  advantages  and  limitations, 
and  compared  their  costs  of  adoption  and  relative  prices.  "  Liquid 
Fuel  for  Internal-Combustion  Engines "  was  Mr.  H.  Moore's 
subject,  and  Mr.  A.  W.  Bennis  dealt  with  "  Automatic  ."-^tokers"  ; 
Mr.  W.  H.  Patchell,  with  "  Air  Heaters  '  ;  Mr.  C.  E.  Stiomeyer, 
with  "Feed  Heating  and  Eoonomisers  "  ;  and  Prof.  W.  E.  Dalby, 
with  the  '■  Indicator  as  an  Aid  to  Economy." 

Royal  Society  of  Arts On  June  27th  the  Council  attended  at 

Clarence  Houae,  when  the  Duke  of  Connaught,  President  of  the 
Society,  presented  to  Prof.  J.  A.  Fleming,  D.Sc,  F.R.S.,  the  Albert 
Medal  of  the  Society  awarded  to  him  in  recognition  of  his  many 
valuable  contributions  to  electrical  science  and  its  applications, 
and  especially  of  his  original  invention  of  the  thermionic  valve. 

Municipal  Tramways  Association.— In  connection  with  the 
private  meeting  at  Huddersfield.  on  June  22nd,  of  the  Association 
(Managers'  Section),  Mr.  R.  H.  Wilkinson,  general  manager  of  the 
Bradford  tramways,  read  a  paper  on  "  Railless  Trolley  Traction," 
and  on  the  following  day  the  delegates  proceeded  to  Bradford  to 
see  the  latest  type  of  railless  vehicle  in  use  there,  produced  from 
Mr.  Wilkinson's  designs. 

The  Roentgen  Society.— The  officers  and  Council  elected  for  the 
1920-L'l  session  are  as  follows  : — President,  Prof.  J.  W.  Nicholson, 
F.R  S.  ;  Vice-Presidents,  Mr.  C.  H.  Rodman,  M.D.,  Prof.  Sir  Ernest 
Rutherford,  F.R  S.,  Prof.  Sir  William  Bragg,  K.B.E.,  F.R.S.  ;  Hon. 
Treasurer,  Mr.  Geoffrey  Pearce  ;  Hon.  Secretaries,  Messrs.  E.  A. 
Owen,  D.Sc.  and  J.  Russell  Reynolds,  B.S.,  M.B. ;  Hon.  Editor, 
Major  G.  W.  C.  Kaye.  O.B.E.,  D.Sc.  ;  Council,  Mr.  Cuthbert 
Andrews,  Mr.  Harold  Black,  M.D.,  Mr.  A.  E.  Dean,  Major  Kenelm 
Edgcumbe,  Mr.  N.  S.  Finzi,  M.B.,  Mr.  F.  L.  Hopwood,  D.Sc  ,  Mr.  F. 
Hernaman  Johnson,  M.D..  Mr.  Reginald  Morton,  M.D,,  Mr.  C.  E.  S. 
PhUlips,  O.R  E ,  F.R.S.E.,  Prof.  A.  W.  Porter,  F.R.8.,  Prof.  A.  0. 
Rankine,  O.B.E.,  D.So.,  Sir  Archibald  D.  Reid,  K  B.E,,  C.M.G. 


OUR     PERSONAL     COLUMN. 

Th«  Editorg  incite  electrical  engiiieers,  wivetfter  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry^ 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Elbotbical  Bevibw  posted  as  to  their  vunements. 


Sir  Samukl  C.  Davidson,  K.B  E.— Sir  Samuel  Davidson,  K.B.E., 
M.I  Mech.E,  chairman  and  managing  director  of  the  "Sirocco" 
Engineering  Works,  Belfast,  upon  whom  the  King  conferred  the 
honour  of  a  Knighthood  of  the  British  Empire,  is  both  a  successful 
inventor  and  one  of  the  oldest  living  representatives  of  the  tea 
planting  community.  He  took  a  keen  interest  in  science  and 
engineering  from  his  earliest  days.  After  he  had  spent  several  years 
in  the  office  of  Mr.  Wm,  Hastings,  a  Belfast  oivll  engineer,  his 
father  sent  him  out  to  India  to  manage  his  tea  estate.  During  his 
sojourn  in  the  East  he  realised  the  inadequacy  of  the  primitive 
methods  then  employed  for  tea  manufacture,  and  practical  experi- 
ence, combined  with  bis  inventive  genius,  suggested  to  him  the 
possibility  of  using  mechanical  apparatus  for  drying  the  tea  leaf 
at  the  plantations.  The  result  of  his  study  of  this  subject  promised 
■o  well  that  he  subsequently  gave  up  tea  planting  and  returned  to 
Ireland,  where  he  founded  the  "  Sirocco "  Engineering  Works. 
From  these  works  he  introduced  to  a  sceptical  community  the  first 
tea-drying  machines,  which  met  with  great  success.  Sir  Samuel 
Davidson  has  taken  out  a  very  large  number   of  patents,  «nd  in 


addition  to  "  Sirocco  "  machinery  for  every  process  in  the  manu' 
facture  of  tea.  his  inventions  include  the  "  Sirocco  "  fan,  so  much 
used  in  factories^  and  mines,  and  on  board  ship.  Sir  Samuel 
Davidson  started  the  "Sirocco'  Engineering  Works  in  1881  with 
one  small  workshop  and  seven  workmen.  The  works  are  now  very 
extensive  and  well  equipped,  and  employ  about  1,000  hands. 
There  are  also  branches  and  representatives  of  the  works  in  all 
parts  of  the  world.  Sir  Samuel  Davidson's  latest  invention 
consists  of  a  new  process  for  the  manufacture  of  raw  rubber,  and 
of  machines  specially  designed  for  the  purpose.  This  process  was 
shown  for  the  first  time  at  the  recent  Rubber  Exhibition  in  London 


Sib  Samuel  C.  Davidson,  K.B.E. 

Among  other  matters  now  receiving  his  attention  is  the  manu- 
facture of  peat  into  briquette  form.  We  offer  Sir  Samuel  ouv 
congratulations  upon  the  honour  now  conferred  upon  him.  We 
regret  to  learn  that  owing  to  indisposition,  he  was  unable  to  be 
present  at  the  investiture  ceremony  and  receive  the  honour 
personally. 

Mr.  .\li'reo  S.  E.  Ackermann  has  removed  to  17,  Viitoria 
Street,  Westminster.  His  telephone  number  is  still  "  Victoria, 
244." 

Over  100  applications  have  been  received  by  the  Wallasey  Elec- 
tricity Committee  for  the  vacant  position  of  electrical  engineer  to 
the  Corporation.  Seven  candidates  are  to  be  interviewed  by  '■'ae 
Committee. 

It  is  announced  that  Dr.  Walther  Rathenad,  consequent  upon 
his  appointment  as  Minister  for  Reconstruction,  has  retired  from 
the  presidency  of  the  A.E.6.,  and  from  the  boards  of  other  companies 
with  which  he  was  associated. 

Obituary.— Sib  H.  B.  Rowell. — We  regret  to  record  that 
Sir  Herbert  Babington  Rowell,  K.B.E.,  chairman  of  Messrs.  R.  and 
W.  Hawthorn,  Leslie  &  Co.,  died  suddenly  on  June  23rd,  aged  (il 
years.  Sir  Herbert  was  a  vice-president  of  the  Federation  of 
British  Industries. 

Our  American  namesake  states  that  Kabl  G.  Rokblinq,  head 
of  the  John  A.  Roebling's  Sons  Co.,  Trenton,  N.J.,  manufacturers 
of  wire  rope,  insulated  wire  and  cable,  &c.,  died  recently. 

Will. -The  late  Baron  Moulton  left  £1G2,50C. 


NEW     COMPANIES     REQISTERED. 


Pneumatic    Power    Users    Co.,    Ltd. — Private   company. 

K.,(4isler..)  June-  irth,  Capil.il,  i;.500  in  fl  -shart-s.  To  carry  on  as  agents, 
ilistriljutors  .ind  manufacturers  of  poWtr  proilucinfj  machinery,  &c.  The  first 
directors  arc:  A.  K.  I'oric,  27,  I..owcr  Lecson  Street.  Dublin;  K.  Bereslord,  28, 
i.cinstor  Road,  Dublin ;  Mrs.  S.  M.  Bercsford.  iS,  Lcinstcr  Road,  Dublin. 
Registered  office  :  27,  Lower  Leeson  Street,  Dublin. 

Colley  &  Co.,   Ltd.  (17.'). .■i<)4).  — Private  company.     Regis- 

nred    Jun<-   2Kl.     Capital   i'2..'><KI    in   XI    -Ii.h.,     To  carry   on    thl-    business   of 

(acturcrs  o(  and  dealers  in  all  kinds  of  .Imrical.  ijas,  oil  and  lighting  goods 
and  .iccssorics.  &c.  The  subscribers  (each  with  one  share)  are:  H.  A. 
Woodman,  51.  Great  Ormond  Street,  W.C.I,  electrical  engineer;  G.  McForlane, 
51,  Great  Ormond  Street,  W.C.l.  electrical  engineer.  The  subscribers  are  to 
appoint  the  first  directors.  Solicitor  :  H.  Craller,  7,  Southampton  Street, 
Bloomsbury  Square,  W.C. 
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OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


British  Insulated  &  Helsby  Cables,  Ltd,  (52,285).— Return 

d,.iMi  April  -llh,  1921.  Capiljl,  ii,mm,mu  111  il  shares  (SOO.OIK)  piekrein.-. 
1,0UIM"I«  iircliii.iry  and  MU.diHI  unib»ui-cl).  l.ajU.tKXJ  shares  takon  up.  fl.072,li7.j 
|.;iid  on  :)72,H50  pretercncu  and  700,:M.i  ordinary  shares.  £427,32.5  eonsidenrd 
i>  paid  on  127,6MI  preference  ami  2ill),G75  ordinar\ .  Mortgages  and  chary<s, 
i7(K),000. 

Chlswick  Electricity  Supply  Corporation,  Ltd.  (38,854). — 

k,turn  dated  June  1st,  1921.  Capital,  jElOO.OOtl  in  £1  shares.  (i2,SO0  shares 
laken   up.     i'la.BOO  paid.     Mortgages  and  charges,   £7i;,WI(l. 

Heads  (Electrical),  Ltd.^ — Debenture  dated  Juno  1st,  1921, 

l.>  secure  £400;  chargtsi  on  the  eompanv's  properly,  present  and  future,  in- 
cluding   unealled    capital.        lloWer:    Mrs\    I..    H.    liead,    20,   Cioldsniid    Koad. 

r.nghlon. 

Hill  Bros.   (Magnetos),  Ltd. — Satisfaiiinn  in  full  mi   June 

1    I.     lll-JI,    ol    th.Mg.-    .I.,l..l     .\pril    2.111),    1918,    se.urinu;    all     iM..n.->s    .lu.'or    lu 

Mansfield  and  District  Tramways, "Ltd. — Tru.st  decil  dated 

June  (iih.  1921,  lo  sr.ure  IHMMNI  deb'nture.s,  charged  on  l.'i.lMW  r<  per  ceni. 
prefer.nc-  .mil  -tr.^m  ordin.uv  sh.ires  of  £1  .ind  £la,IKIO  inortg.igc  dehenlures 
and  £IO,l>OU  niorlgage  debenture  stock  of  the  MansKeld  and  District  Light 
Railwav  ('o.,  Ltd.,  and  the  company's  undertaking  and  assets,  present  and 
(iituri-,  including  uncalled  capital.  Trustees:  Utilities  and  General  IVust,  Ltd., 
Ii.linburgh. 


Albert  Lee  &  Co.,  Ltd. 

Jun.     17lh.   11)21,  ul   £:l(m   debenti 


-Issues  of  June  7th  of  £700  and  on 

Ls,    parts  ol  a    series   already    regisiered. 

F.  J.  Shenton  &  Co.,  Ltd.— Particulars  of  .£6,500  deben- 
tures auihoriMd  June  IHlh,  1921;  whole  amount  issued;  charged  on  the  euni- 
|i.in\*s  propert).    present    and    future,    including    uncalleii  capital. 

Leadless  White  Manufacturing  Co.,  Ltd. — Particulars  of  a 

series  of  debentures  for  an  amount  not  exceeding  the  issued  capitiil  for  the 
time  being  of  the  company,  authorised  June  10th,  1921,  amount  of  preseni 
issue  being  £:i,(KKJ ;  charged  (u)  as  a  specilic  charg.-  on  the  company's  freehold 
properly  in  \.iU\  Glos,.  and  buildings,  plant,  machinery,  fixtures  :ind  fittings 
thereon,  and  (/»)  as  a  Hoating  charge  on  the  cotnpany's  undertaking  and  pro- 
p<'rty,  present  .and    luture,    including   uncalled  capital. 

Stanton  &  Co.,  Ltd. — Mortgage  on  certain  land  and  pre- 
mises in  Hinckley,  Leicestershire,  daled  June  lUih.  1921.  lo  .secure  all  inone>s 
due  or  to  become  due  from  company  to  Lontinn  |uin.  fiu  .ind  Midl.mLl  Hank. 
Ltd. 

F.  Patrick,  Ltd. — Particulars  of  MMX)  debentures  autho- 
rised June  14lh,  1921;  whole  amount  is-sued  ;  charged  on  the  company's  under- 
taking and  propirlx.  pr.  s./nt  and  future,  including  uncalleii  capital.  The  com- 
pany mav  mortgage  an\  fri-ihokl  or  leasehold  heretlit.iments  subsequenth" 
acquired    in    prioiiK    lo  Ih.s.-  ilebentures  lo   the  exl.nl    ol   £:i,OIKI, 


CITY    NOTES. 


The  report   for  tlie  year  1920   submitted 
West  India  and      at  the  annual  meeting  held  ou  Wednesday, 
Panama  .sttites  that  the  amount  to  credit  of  revenue 

Telegraph  wa.s     i;8U,177,     but     the     expenses     were 

Co.,  Ltd.  £ViS,3'J^.  resulting  in   a  loss  for   the   year 

of  i;58,148.  The  balance  brought  forward 
was  £10,038,  and  interest  on  investments  was  £2.104,  and 
the  result  was  a  net  dehcieucy  of  ,t'4C,0ll  at  December,  1920. 
'the  balance  of  the  cost  of  the  third  survey  of  the  company's 
table  ship,  amounting  to  £38,579,  also  felt  to  be  dealt  with. 
Inasmuch  as  the  total  cost  was  £74,2.03,  of  which  a  part, 
£3.5, ()/4,  was  dealt  with  in  the  1919  accoums,  the  directors 
have  added  the  £38,579  to  the  original  cost  of  the  ship,  being 
•satisfied  that  the  increased  amount  at  which  she  thus  stands 
111  the  company's  books  is  within  her  present  commercial 
value.  The  unfortunate  position  of  the  company  disclosetl 
by  these  hgures  is  due  mainly  to  the  cumulative  results  of 
ntrusting  the  cable  ship  llcnnj  Holmes  to  the  Uoverument 
I'ock  at  Trinidad  for  her  third  survey  rejjairs,  and,  in  a  lesser 
'Ifgree,  to  the  increases  in  working  expenses.  As  regards 
the  main  cause,  it  will  be  remembered  that  the  Hcitin  Holiiies 
went  to  'Triniii.ul  in  .lanuary.  f919.  Before  going  there  she 
liitd  put  the  company's  commiinicatious  in  good  order,  ami 
liir  some  period  in  the  first  half  of  that  year  her  absence  was 
not  .seriously  felt  anil  the  tniftic  receipts  were  comparatively 
large.  But  m  a  cable  system  like  that  of  this  company  breaks 
iiiust  occur  from  time  to  time,  tmd,  as  it  was  only  oct-asionally 
possible  til  secure  the  .services  of  other  repairing  siiips,  the 
rijinlitiiins  gradually  became  worse  anil  worse,  .sb  much  .so 
Ihat  ill  the' spring'of  1920,  when  if  u;is  found  possllile  to 
charter  a  .ship  ftir  hve  months,  there  were  as  many  as  lb  of 
the  cables  interrupted.  Although  the  eluirtered  ship  worketl 
Aell,  some  sections  were  still  interruptetl  when  the  llrniij 
Holmen  wan  released  from  TVinitlail.  early  in  October  last. 
It  is  a  matter  of  exi)erience  that  telegraiih  trallie,  when  lost. 
i.4  recovered  but  .slowly,  and.  although  by  the  end  of  19'20  it 
was  steadily  moving  towards  recovery,  the  traffic  receipts 
during  the  year  were  over  £30.000  below  those  of  1919. 
Vntither  etmsequence  of  the  interrui)tioiis  was  the  loss  ot  over 
flO.IHK)  of  the  Imperial,  Canailian.  iinil  Colonial  subsidies. 
The  hiring  of  cable  ships  in  the  nine  months  cost  at  least 
t'28, 0(M)  more  than  tht^  expenses  of  the  Hciiru  Holmes  would 
have  amounted  to;  and  there  was  also  an  expenditure  of 
i'2.109  in  the  hire  of  sloops  for  inter-colony  communications. 
<  )f  the  increases  in  expenses  an  important  one  was  in  respect 
of  cable.    With  such  an  accumulation  of  interruptions  a  large 


ijuantity  of  cable  hail  to  be  used  in  repairs,  of  which  the 
cost  wa.s  i'lOjlKj.  as  comiwred  with  an  average  of  ±'9,2.53 
lor  each  ol  the  three  preceding  years.  Another  large  increase 
was  in  respect  of  the  Henry  holmes;  the  wages  of  the  sailors 
and  nremeii  tiad  to  be  increased  by  over  -jo  per  cent.;  the 
(list  ot  victualling  mcrcased  iuu  jier  cent.,  and  the  pnce  of 
coal  had  been  at  least  fJO  per  cent,  nigher  than  in  1918.  luere 
had  also  been  some  increase  in  the  exjienses  at  the  stations, 
and  it  is  probable  that  the  high  prices  still  prevailing  in  the 
West  Indies  may  necessitate  lurtner  increases  this  year.  To 
meet  the  general  heavy  expen.ses  in  192(1,  coupled  with  loss 
of  revenue,  it  was  necessary  during  the  year  to  sell  the  bulk 
of  the  company's  investments.  Owing  to  the  state  ot  the 
miiney  inarKet  the  .sales  realised  only  £UG,027  for  securities 
which  hail  cost  £9(j,.582.  The  investments  now  .stand  at 
£l2.,s.S9,  as  again.st  £109,471  at  the  end  of  1919.  Tue  posiiitjii 
ol  the  cimijiaiiy  at  the  end  of  11120  was  .so  iliHicult  Inai  the 
iliicft.irs  tlecideil  to  approach  tlit'  Lords  ComiiiissionerK  ol  His 
.Vhtjesty's  Tre.istiry  and  ask  fur  linaiieitil  helji.  Their  Lord- 
.s|iips  were  iiiiaiile  to  ;ticfilc  to  the  retjuf.st  for  a  special  grant; 
but  before  the  eiiil  of  their  hnancial  year,  they  obtainea  the 
s;;nction  of  the  House  of  Commons  to  the  waiving  of  Clause 
14  of  the  agreement  of  1914,  under  wliicu  clause  the  company 
criiild  have  Oeen  called  on  to  repay  as  much  as  £13,000  ol  the 
Imperial  and  Canadian  subsidies,  in  respect  of  the  year  to 
September  30th,  1919.  In  consideration  of  this  rehef  the 
diiiitors  agreed  that  whenever  the  cable  between  British 
(iiiitiiui  and  Trinidad  is  interrupted  (as  it  is  at  present)  the 
siibsiily  [layable  by  British  Ouiana  shall  he  reduced  by  mree- 
fiiiirths.  For  the  first  four  months  of  this  year  the  traffic 
receipts,  although  not  as  large  as  in  1919,  .show  a  considerable 
increa.se  over  1920;  and,  now  that  the  cable  ship  is  available 
for  repairs,  it  is  hopeil  that  will  be  no  check  on  the  growm  of 
trtirilc.  But  in  any  event,  in  view  of  the  debit  balance  of 
£70, .500.  there  can  be  no  question  of  any  dividends  for  the 
.M'lir  1920;  ami  the  directors  regret  that,  in  their  opinion,  this 
tiebit  bahiiice  must  be  completely  dispo.sed  of  before  any 
dividenils  i-im   be  declared. 

The  annual  meeting  was  held  on  Friday 
British  last  at  the  fdolborn  ivestaurant,  Air.  J.  S. 

Electric  Traction    .Vii.sten  presiding.     In  proposing  the  adop- 
Co.,  Ltd.  tion    of    the   report,    the    chairman   said   it 

was  not  his  intention  to  emulate  ilr. 
Oarcke,  who  usually  gave  a  general  ridsume  of  the  position 
of  the  electrical  industry  at  that  meeting.  A  year  ago  Mr. 
(Jarcke  pointed  out  how  the  nature  of  the  business  done 
by  the  company  had  changed.  In  the  past  it  had  consisted  in 
the  construction  of  electrical  undertakings,  usually  of  a  publit: 
utility  nature,  with  the  object  of  either  selling  or  running 
them  at  a  profit.  To-day  it  was  doubtful  whetner  any  elec- 
trical undertaking  could  be  constructed  with  any  prospect 
either  of  .selling  it  or  running  it  at  a  profit.  It  was  true 
that  electrical  undertakings  built  before  the  war  could  now 
be  operated  at  a  profit,  because,  speaking  generally,  tlie  fares 
ami  rates  had  been  raised,  but  were  similar  umlertakings  to 
be  built  to-day,  although  it  might  be  possible  to  run  them 
without  a  loss,  they  would  not  be  able  to  run  them  w-ith 
any  prospect  of  securing  a  fan-  return  on  the  capital  ex- 
penditure. Tliat  department  of  their  business,  therefore,  had 
gone  for  the  time  being  and  they  were  now  engaged  in 
managing  those  companies  of  which  they  held  contrij  ami 
in  financing  them.  He  need  not  tell  them  that  every  com 
ptiny  neeiled  more  money  to  carry  on  its  business  as  compareil 
with  the  days  before  the  war,  and  when  it  came  to  ext<'nsions 
of  power  companies,  they  had  to  be  made  at  double  pre-war 
co.sts.  Those  extensions  were  lenilered  necessary  because  the 
oi>erative  side  of  the  hoard  informed  him  that  there  was 
distinct  evidence  that  the  use  of  electricity  was  increasing. 
The  cotil  strike  had  taught  manufacturers  the  value  of  elec- 
trical power,  and  they  had  also  found  that  it  was  cheaper  to 
buy  their  power  from  a  central  station  than  to  erect  iustxilla- 
tions  of  their  own.  Proceeding  to  refer  in  iletail  to  some  of 
the  umlertakings  in  which  the  company  had  a  large  stake,  he 
sail!  that  the  Rio  Grandense  Light  &  Power  Syntiicate.  Ltd., 
which  supplietl  the  city  of  Pelotas.  in  Brazil,  was  started 
before  the  war.  but  the  tramways  were  not  completed.  In- 
creaseil  winking  costs  rendered  it  necessary  to  tipply  to  the 
city  authorities  for  leave  to  increase  the  rates,  ami  that  per- 
mission was  only  obtained  upon  the  eonditittn  that  they 
ciiiupletetl  a  further  portion  of  the  tramway.  The  company 
w;is  <'aruing  money,  but  it  hiid  been  difficult  to  find  the 
ailtlitional  capital  which  was  nece.ssary  for  the  extensions. 
With  regard  to  the  Brush  Co..  in  order  to  maintain  its  busi- 
ness it  was  neces.sary  for  the  board  to  extend  its  plant,  and 
the  B.E.T.  Co.  had,  therefore,  largely  increased  its  interest 
ill  the  company;  it  returned  them  15  jvr  cent,  last  year, 
so  it  was  a  profitable  investment,  and  he  hoped  it  would 
continue  tt>  be  so.  Then  they  had  had  to  find  the  mtmey  for 
their  calls  upon  the  Sbill  Film  Co.'s  shares.  The  necessary 
money  hail  been  fmmd.  ehiefiy  by  the  sale  of  Northern 
Ont-ario  Light  &•  Power  debenture  and  preference  stock,  war 
stock,  ami  from  the  reilt-mption  of  the  ilebentures  which  thev 
belli  in  the  Yorkshire  F,lectric  IVamways,  Ltd.  Referring  to 
the  tiiimibus  business,  he  said  that  for  a  considerable  tim« 
before  the  war  the  directors  appreciated  the  value  of  motor 
'buses  in  rural  districts,  and  they  formed  the  British  .'\uto- 
inobile  Traction  Co.  Prior  to  the  war,  that  company  was 
earning  a  handsome  rate  of  dividend,  but  when  the  war 
came  most  of  its  'buses  were  taken  from  it,  and  although 
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it  had  continued  to  pay  dividends,  they  were  not  of  an  im- 
portant character.  Smce  the  war  had  been  over  the  business 
had  revived  in  a  reiuaika ble  nianiuT,  ;in(l  the  returns  were 
again  of  a  very  satisfactory  character;  but  the  rate  of  earnings 
did  not  exceed  that  which  was  obtained  before  the  war. 
As  to  the  results  of  the  B.K.T.  fur  the  past  year,  there  had 
been  a  small  increase  in  the  pioht  over  that  of  the  previous 
12  months,  but  not  suliicient  to  justify  an  mcrease  in  the 
dividend.  Looking  to  the  current  year,  they  could  not  get 
rid  of  the  fact  that  they  were  in  the  middle  of  a  coal  strike 
which  liad  existed  for  many  weeks.  It  was  not  so  much 
the  strike  it.'vlf  tliat  they  feared  as  its  results  which  might 
continue  to  show  themselves  for  years  after  it  was  settloil. 
He  did  not  feel  that  he  could  in  aiiy  way  forecast  the  future, 
but  regarding  the  company  as  a  trust  company,  he  was  cou- 
vmced  that  it  was  all  right,  and  that  it  would  be  a  really 
.successful  and  prosperous  concern  in  the  future. 

Mr.  E.  (Jarcke  seconded  the  motion,  which  was  agreed  to 
after  a  brief  discussion. 

l"he  revenue  for  the  year  ended  March, 
New  General       19-21,  amouuted  to  illt.^bO  and  the  expeudi- 
Tractioa  ture,  including  debenture  interest  and  m- 

Co,,  l.til.  couie  tax^    to  £fi,5Ul.      ihe    profit    is    thus 

JflO.ySJ,  and  iil.au'J  was  brought  forward. 
making  .i'-2U,'iil3.  .i*l(l,-l.sn  is  to  be  appropriated  for  tlie  pay- 
ment of  a  dividend  of  -1  per  cent.,  less  income  tax,  aiid 
i;y,S13  carried  forward.  Tlie  reports  and  accounts  of  the 
Norwich  Electric  Tramways  Co.  for  the  year  endou  .June,  IWi. 
and  the  Douglas  Southern  Electric  lYamways,  Ltd.,  for  the 
year  ended  October,  lll'itl,  are  annexed  to  the  report.  Not- 
withstanding the  continued  satisfactory  expansion  of  the 
Norwich  Electric  Tramways  trathcs,  the  expenditure  still 
further  increased,  mainly  in  wages,  which  were  beyona  the 
control  of  the  management,  resulting  in  a  decrease  oi  the 
net  revenue.  In  view  of  the  large  amounts  requirea  for 
reconstruction  of  the  track  and  renewal  of  equipment,  the 
directors  of  that  company  considered  it  wise  to  pass  the  divi- 
dend and  transfer  the  whole  balance  of  profit  to  reserve  for 
the  abov.- -mentioned  purposes.  On  the  other  hand,  the  Doug- 
las Tramways  Co.  has  resumed  payment  of  dividends  on  both 
classes  of  its  shares.  There  is  no  change  in  the  position  of 
the  guaranteed  investment  in  the  Philadelphia  undertaking 
(the  Darby,  Media  .V  Chester  Street  Railway  Co.),  but  the 
course  of  sterling  exchange  has  again  further  materially  bene- 
fited the  company  in  its  remittances  to  this  country"  of  the 
dollar   interest   and   dividend. 

In   their   report   for   19'20,    the   directors 
Imperial  give  details  of  the  operations  of  the  sub- 

Tram  wavs  sidiary    companies.     The  gross   receipts   of 

Co,,  nil.  the   Middlesbrough,   Stockton    &   Thornahy 

Electric  Ti-amways  amouuted  to  i'1-10,447. 
as  compared  with  iU4:M>,  an  increase  of  ±-26,188.  The  total 
number  of  pas,sengers  carried  was  1.5,6'26,56-2.  an  increase  of 
OOT.Olil.  The  net  profit  for  the  year  was  ^19.466,  as  compared 
with  ±'14,498  for  the  corresponding  jieriod.  In  connection 
with  the  acquisition  of  the  undertaking  l)y  the  Corporations 
of  Middlesbrough,  Stockton,  and  Tliornaby,  in  accordance 
with  the  provisions  of  Section  43  of  the  Tramways  .\ct.  1870. 
the  arbitrator.  Sir  Robert  Elliott-Coo|)er.  K.C.B..  awarded 
the  company  .sums  which,  including  the  item  of  consumable 
stores,  amounted  in  the  total  to  i;41.5.380,  and  also  directed 
that  the  Cori»rations  .should  pay  the  costs  of  the  arbitration. 
The  Corp(jrations  took  steps  to  submit  to  the  Court  certain 
questions  arising  on  the  award,  but  ultimately  discontinued 
the  proceedings.  Tlie  .settlement  of  the  purchase  was.  there- 
fore, duly  completed,  and  the  undertaking  transferred  to  the 
Corporations  on  April  ^nd  of  the  jirf-stMit  year.  The  Corris 
Railway  Co.  showed  an  increase  in  receipt.s  of  £].()(i.5.  while 
the  working  exixmses  increased  by  .£1,473.  The  holding  of 
the  Imperial  Co.  in  the  Ivondon  &  Suburban  Co.  remains  the 
name.  viz..  lixtXHl  5  per  cent,  cumulative  preference  shares 
of  £1  each,  and  122.120  ordinary  shares  of  i'l  each.  For  the 
year  19-20  the  revenue  of  the  latter  company  was  again  in- 
suiBcient  to  enable  the  payment  of  any  dividend  on  either 
preference  or  ordinary  capital.  Tlie  Imperial  Co.'s  net  re- 
venue account  for  the  year  nhows  an  available  balance  of 
±-24.M],  and  after  payment  of  debenture  stock  interest  and 
6  per  cent,  preference  dividend  (less  tax)  for  the  year.  4  per 
cent,  for  the  year  is  to  be  |)aid  on  the  ordinary  capital,  leaving 
i,'l,.'i91    to  carry  forward. 

Sir  .John  Denisnn-Pendcr,  G.B.E..  (cfiair- 
Globe  Telefjraph     man),   presided   at  the  annual  meeting  on 
and  Trust  .June  -21st.     Tie  said  that  the  year  had  been 

Co.,  Ltd.  a   sMcccssful  one.   but.   in  order  to  nay  full 

dividends.  i'iO.OOO  had  been  transferred  to 
revenue  account  from  reserve,  reducing  the  latter  to  ±'78.000  • 
:>2.r/^')  of  the  r/!.:i7(;  new  shares  had  been  taken  un  by  the 
ordinary  shareboldiTS,  and  the  Eastern  Telegranli  Co."  took 
over  1..W8,  the  balance  remaining  unissued.  The  total  cost 
of  new-  .shares  in  the  Eastern.  Eastern  Extension,  and  Western 
TelegraDh  Companies  was  ±'80:L4ir,.  Of  this  amount,  the  new 
sharps  issued  and  the  sale  of  South  American  Telc'iaph  (!o  's 
shares  brought  in  ±'748,71.->.  leaving  £.54.701  to  be  provided 
on  capital  a.rount.  Tt)  m.et  this  amount  fCO.OflO  had  been 
borrowed.  The  chairman  n-fcrred  to  the  sale  of  the  interests 
of  the  United  States  Cable  Co.  to  the  British  Covernment. 
and  stated  that  the  company  was  at  present  paying  a  dividend 
of  4  per  cent,  per  annum.    Increased  reccints  were  obtained 


from  the  Eastern,  Eastern  Extensipn  and  Western  Telegrajih 
Co.'s  owing  to  the  allotment  of  new  shares,  but  the  full 
10  per  cent,  had  not  been  received  on  the  hokhngs.  The 
Great  Northern  Telegraph  Co.  had  increased  its  dividend  from 
'2'2  to  'M  iier  cent.  The  return  of  shares  temporarily  held 
by  the  Government,  which  paid  an  added  interest  of  J  [wr 
cent.,  represented  a  loss  of  .£'950  to  the  company.  The  appre- 
ciation of  the  company's  securities  over  the  original  cajutal 
invested  was  about  £l,50(.l,000. 

Tho    twentieth    annual   general    mcetiug 
Brisbane  Electric    was  held  on  June  loth,  Mr.  II.  R.  Beetou, 
Tramways  ln=      tiie   ihairmau   of  the   compauy,    presiding. 
vestment  Co.,        Ihe  chairman  said  that  the  total  receipts 
Ltd,  of     the     Brisltaue     IVamwuys     Co.     were 

±'oGl,-2()0,  as  compared  with  i;47G,;386  for 
1919;  the  total  expemliture  was  ±'448,90.j,  as  compared  with 
t':i(>l,98o  for  the  previous  year,  and  the  net  profit  was  ±'11-2,300, 
which,  with  ±'34.1tJl  brought  in  from  1919,  left  an  available 
balance  of  illG.lC.H.  Of  this  amount  ±8,000  had  been  creditea 
to  depreciation  of  investments  fund,  bringing  that  fund  up  to 
±'l.i.oOt»,  and  ±'llu.(XKI  had  been  applied  in  payment  of  a  divi- 
dend, leaving  ±'-2;i,401  to  be  carried  forward.  The  net  balance 
of  revenue  account  of  the  Investment  Co.  available  was 
±'147. .343.  .\fter  allocating  ±'8.000  to  the  depreciation  of  invest- 
ments fund,  bringing  it  up  to  ±11,500,  and  ±'-20,000  to  the 
reserve  fund,  bringing  it  up  to  ±'100,000,  and  providing  for 
delK'iiture  .stock  interest  and  preference  dividend,  and  8  per 
cent  on  the  ordinary  shares,  there  remained  to  carry  forward 
±42.837.  subject  to  corporation  profits  tax.  Owing  to  the 
C^ucensland  Government  not  acquu'iug  the  tramways,  as  they 
announced  they  would  do  in  October  last,  the  board  had  to 
come  to  an  arrangement  with  the  debenture  stockholders  post- 
poning the  redemption  of  the  debenture  stock,  wuich  became 
due  on  January  1st,  19-21,  until  January  1st,  19-24,  raising  the 
rate  of  interest  from  4J  per  cent,  to  8  per  cent,  per  annum, 
and  stipulating  that  a  premium  of  -2  per  cent,  should  be 
payable  in  the  event  of  the  debenture  stock  being  redeemed 
before  expiry.  Tlie  bulk  of  the  increased  expenditure  was  due 
to  continuous  increases  in  wages.  The  Government  had  passed 
an  .\ct.  entitled  the  Profiteering  Prevention  Act,  enabling 
them  to  depreciate  the  tramways  by  feing  fares  at  their  abso- 
lute discretion  regardless  of  the  rights  of  the  company.  In 
March  last  year  the  Tramways  Purchase  .\ct,  which  had  been 
twice  rejected  by  the  Legislative  Council,  was  passed.  The 
directors  had  had  several  interviews  with  Mr.  Theodore,  at 
which  they  conveyed  to  him  that  the  company  in  no  way 
demurred  to  the  principle  of  expropriation,  but  only  claimed 
to  be  fairly  treated,  and  that  they  relied  on  him  to  apply  the 
provisions  of  the  Purchase  .\ct  in  a  manner  which  would  do 
justice  to  the  company  and  redound  to  the  credit  of  Queens- 
land. Mr.  Theodore  expressed  his  desire  to  protect  investors 
to  the  best  of  his  ability,  promising,  among  other  things,  that 
the  debentures,  in  which  payment  might  have  to  be  made, 
would  be  taken  at  their  market  price  at  the  date  of  settlement, 
that  whatever  might  be  necessary  to  constitute  them  trustee 
securities  would  be  done,  and  that  interest  at  fi  per  cent,  per 
annum  on  the  purchase  price,  as  ultimately  settled,  would  be 
paid  from  the  date  of  taking  over  the  undertaking  until  the 
date  of  payment.  The  Govermuent,  however,  found  tljem- 
selves  confronted  with  tie  prospect  of  not  only  having  to  issue 
6  per  cent,  debentures  at  market  price  to  an  unexpected 
amount,  but  also  of  raising  a  large  amount  of  new  capital  at 
a  time  when  their  exiguous  financial  resources  were  strained 
to  the  utmost  to  meet  their  pressing  liabilities.  In  tb^je 
circumstances,  a  policy  of  postponement  was  obviously  in- 
dicated, and  after  some  delay  the  State  Treasurer  announced 
that  the  Government  would  only  acquire  the  tramways  "  at 
their  convenience."  The  so-called  Profiteering  Prerention  Act 
did  nf)t  define  profiteering  and  was  administered  at  the  abso- 
lute discretion  of  tho  Executive  Government.  The  directors 
had  entered  a  .strong  protest  against  this  abridgment  of  the 
company's  rights  conferred  by  the  General  Acts  of  1882  and 
1890,  under  which  it  was  constituted,  and  confirmed  by  tho 
C.ovcrn nt   under  the  .special  Act  of  1913. 

The    directors   have    issued    their   report 
Lisbon  Llectric     covering  the  years  1919  and  19-20,  together        k 
Tramwavs,  Ltd.    w-ith  balance   sheets  for   both  vears.     For       ■ 

1919  there  was  a  net  profit  of  ±74.50.5.  but 
for  19-20  a  net  loss  of  ±1-20,000.  the  net  loss  on  the  two  years' 
wDrking  being  .±'45, .500.  The  balance  to  the  credit  of  profit 
anil  loss  account  brought  forward  from  1918  was  ±]  1.2-29, 
and  the  balance  to  the  credit  of  the  exchange  reserve  ±1.5,000, 
thus  leaving  to  be  carried  forward  to  the  debit  of  next  year's 
profit  and  loss  account  .±19,271.  Ilie  passengers  carried  during 
1919  were  92.143.345.  and  the  receints  Esc.  4,454,174:  in  1920 
(hey  were  80,5fi7,940,  and  the  receipts  Esc.  6.088.286;  while 
in  1918  they  were  80.806,364  and  the  receipts  Esc.  3,523,069. 
Tlie  decrease  in  pas.sengers  in  1920  was  due  to  the  strike, 
from  the  end  of  July  until  the  beginning  of  September,  when 
the  service  was  entirely  suspended,  and  also  to  some  small 
fallinu'  off  from  the  increased  fares.  Expenditure  has  again 
eonsiderablv  increased,  viz.:  1918  Esc.  3.0*>2  536$74  ■  1919 
Esc.  3.-294. -'11  $-26;  1920,  Esc.  8.S08..594.$fi3.  Tlie  rate  'of  ex- 
chance  which  stood  at  34d.  on  Januarv  1st,  1919,  had  fallen 
to  '2fld.  on  December  3]st,  1919,  and  by  December  .31st,  1920. 
to  63d.  Tlie  heavy  increase  in  the  expen.ses  in  1920  was  not 
only  brought  about  by  the  higher  wages  paid  and  the 
increased  cost  of  all  local  supplies;  it  was  particularly  accen- 
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tiiated  by  the  cost  of  uU  those  supplies  which  had  to  be 
imrchased  outside  of  Portugal  at  enhanced  prices,  this  cost 
iiaving  to  be  ultimately  borne  m  tue  very  depreciated  cur- 
rency of  that  country.  On  account  of  the  diHastrous  collapse 
in  exchange  during  tUe  period  under  review,  it  had  been  ueces- 
Bury  to  make  applications  to  the  Camara  from  time  to  time 
lur  increases  ol  the  tarilf,  witli  the  result  that  only  partial 
relief  had  been  granted,  and  this  after  the  greatest  ditliculty 
and  prolonged  negotiations.  The  last  increase  uf  fares  ob- 
tained was  yut  into  force  in  December  last,  but  as  this  was 
tiitally  inadequate  to  meet  the  expenditure,  an  application  had 
been  made  to  the  Canuira  for  a  further  advance,  which  it 
was  hoped  would  sciun  be  granted.  "  The  granting  of  the 
application  by  the  Camara  is  one  of  urgent  necessity,  and 
permits  of  no  delay  it  the  public  is  to  continue  to  receive 
tramway  facilities  as  heretofore,  it  being  self-evident  that  the 
service  cannot  continue  to  be  run  at  a  loss." 

The  seventeenth  ordinary  general  meet- 
United.  Electric      ing  was  held  on  June  16th,  Sir  (jeorge  A. 
Tramways  of       Touche,   Bart,   (chahman),  presiding.     The 
Montevideo,         chairman,   iu  moving   the  adoption  of   the 
Ltd.  report  and   accounts  and   the  payment  of 

the  dividends,  said  that  receipts  again 
showed  an  increase.  Unfortunately,  expenses  had  inoteased 
too,  and  had  absorbed  7'i,4.5  per  cent,  of  the  gross  increase- 
The  increase  was  due  mainly  to  higher  wages,  and  there  was 
little  prospect  of  this  item  being  reduced.  Another  important 
factor  was  the  serious  fall  in  the  value  of  the  dollar.  Uru- 
guayan currency  had  a  remarkable  record  for  stability.  Being 
on  a  gold  basis,  for  many  years  before  the  war  it  hardly  varied 
at  all.  The  normal  rate  of  exchange  was  $4.7  to  the  pound, 
or'Sld.  to  the  dollar.  During  the  past  year  it  fell  as  low 
as  39d.  to  the  dollar,  and  was  now  only  4'25d.  This  depre- 
ciation had  naturally  affected  remittances.  In  spite  of  addi- 
tional burdens,  the  company  had  not  yet  received  permission 
from  the  Government  to  increase  its  tariffs.  This  had  been 
granted  to  tramway  and  transport  companies  by  other  coun- 
tries— all  over  the  world,  in  fact — but  not  by  Uruguay. 
Thi'oughout  the  year  every  endeavour  had  been  made  to 
obtain  a  settlement  of  this  all-important  question,  but  with- 
out any  result,  although  it  had  been  before  the  Chambers 
for  discussion  many  times.  The  po\erty  of  the  returns  to  the 
shareholders  showed  how  irresistible  was  the  company's  claim 
to  a  revision  of  tariffs.  The  directors  had  every  sympathy 
with  the  desire  of  the  men  for  a  better  wage.  It  was  in  their 
best  interests  that  an  increase  in  fares  Was  necessary,  as  the 
fares  provided  the  only  fund  from  which  wages  could  be  paid. 
The  more  restricted^  the  fund  the  less  must  be  the  wage  in- 
crease. The  speaker  took  the  opportunity  of  saying  how 
admu'ably  legitimate  British  interests  were  watched  by  Sir 
Claude  Mallet,  the  British  Minister,  without  iu  any  way  tres- 
passing on  territory  which  was  not  his  or  doing  anything  to 
antagonise  local  rights  and  susceptibilities.  The  profit  and 
loss  account  showed  a  balance  of  f  74.906.  The  balance  brought 
forward  was  i;7,03'2,  making  a  total  credit  balance  of  i£81,938. 
i'5,961  had  been  set  aside  for  the  redemption  of  debenture 
stock  and  ^2,500  for  the  preference  and  ordinary  share  capital 
redemption  fund.  This  fund  was  invested  separately,  and  the 
cost  of  investments  was  shown  in  the  balance  sheet  at  £'23.4'24. 
These  investments  W'cre  chiefly  in  British  Government  Bonds, 
and  present  quotations  showed  a  depreciation  of  10  per  cent. 
The  sum  of  i;30,UOO  had  been  placed  to  the  renewals  and  con- 
tingency account.  The  dividends  were  a  poor  yield  in  a 
year  of  record  takings,  but  the  legalised  impositions,  for 
which,  as  yet,  the  company  had  bad  no  compensation,  were  re- 
sponsible. 
The   motion  was  carried  unanimously. 

A  meeting  of  the  first  debenture  stockholders  was  then  held, 
at  which  the  appointment  of  Mr.  George  Norman  Touche  as 
trustee  was  confirmed. 

-Vccnrding  td  tlic  Siidncij  Morning  Herald 
The  Australian      a   net   iiii'lit  (.1    i"j;.7.")0  was  shown   liy   Ihe 
English  E-uglish  Elnliir  Co.,  Ltd.   (formerly  Stau- 

Electric  Co.  dard  Waygood  Ihnules),  for  the  year  ended 

March  31st,  and  with  M'd,ob9  brought  for- 
«;mi1  fi-Diii  the  old  company  .i':iO,3(H)  «a.s  available.  In  view 
uf  the  large  amount  of  money  required  to  complete  the  com- 
pany's new  workshops  and  equip  them  with  plant,  and  the 
cost  of  financing  current,  business,  no  dividend  was  recom- 
mended ■while  the  fin.Tucial  sti-in,ui'iii-v  cunfinued.  To  conserve 
the  ,L;(in(l\\  ill  111'  till-  lift  hu.^inrxs  :i  nii;ip:iiiy  has  been  registered 
uiHJer  the  name  uf  Slamlanl,  \\;i\^;r«iil,  l^td.,  with  a  nominal 
("ipital  of  itiOl.l.tHIII.  The  stock  l.ielnnHing  to  the  department 
will  be  represented  by  shares  which  will  belong  to  the  English 
i;iectric  Co.  0.  Weymouth  Pty..  Ltd.,  has  been  reconstructed 
under  the  name  of  Weymouths.  Ltd.  Out  of  the  funds  pru- 
vided  for  the  purpose  bv  the  debenture  i.ssue  (£108,(XMI  ]iliis 
i'.i.fJOO  since  issued,  £113,6(K1)  the  Engli.sh  Electric  Co.  had 
pent  in  workshops  and  equipment  at  date  of  balance  £110, 7i'^. 
It  was.  therefore,  proposi^d  to  issue  the  balance  of  the  delieii- 
lures  created,  viz..  ±'30,400.  The  directors  stated  that  they 
p;issed  the  dividend  with  the  great<>st  reluidauce.  A  good 
piofit  hiid  been  made  and  the  comiiany  had  the  money.  But 
the  biiiird  did  not  know  how  its  proposals  for  fresh  capital 
might  be  received  or  whether  assets  which  were  liquid  a  few 
months  ago  were  now  s;ileable  even  at  much  reduced  prices. 
Hence'  the  board  had  decided  upon  a  conservative  policy, 
although,  as  some  of  the  board  were  the  largest  shareholders 
in  the  company,  their  own  interests  were  affected. 


The  report  for  iy'20  states  that  the  net 
Barcelona  revenue   was   $2.731.769.     Interest  payablo 

Traction,  Light  m  cash  on  bonds  for  1920  amounted  to 
and  Power  Co.  !)il.lX>148o.  Usual  provision  was  made  for 
amortisation  of  underlying  bonds,  and  iu 
addition  reserves  for  depreciation  were  made  by  chief  operat- 
ing companies,  as  follows :  Light  and  power  companies, 
.ii(i.).j,.s2(.t:  railway  company,  $28:^,364,  In  December,  1920, 
i'l.O.iO.OOO  of  a  ix'r  cent,  secured  delientures  were,  sold  in 
London,  and  with  the  proceeds  i;l,91o,.50O  of  outstanding  6  per 
cent,  prior  lien  "  B  "  lionds  were  acquired.  The  difference  iu 
the  nominal  amount  of  8  per  cent,  secured  debentures  sold  and 
"  B  "  bonds  acquired,  ±86.5, .'iOO,  has  been  placed  to  capital 
reserve,  as  "  B  "  bonds  acquired  are  held  as  security  for  6  per 
cent,  .secured  debentures.  The  board  during  1920  was  able 
to  liquidate  all  loans,  which  at  December.  1919,  amounted  to 
$1,094,706.  There  was  an  increase  of  6,128,683  pesetas  in 
gross  earnings  of  combined  enterprises  of  companies  operating 
in  Spain,  and  net  earnings  increa.sed  .j, 044. 321  pesetas.  With 
the  completion  of  new  hydro-electric  installation  at  Camarasa. 
the  major  construction  projects  of  Ebro  company  may  be 
regarded  as  realised. 

„    ,     .  The  reports  for  1920  have  been  issued  by 

!>weaisn  [[^g   three  telephone  companies  which   are 

•  T    J     F  .  "t        incorporated    in    the    Swedish-Danish-Rus- 

Ah       rt  "  '"'"^  telephone  Co..  which  owns  the  tele- 

Abroad.  phone   system  in    AIoscow.    the  Cedergren 

Telephone    Co.,    in    whose    hands    the    Warsaw    network   is 

vestei.1,  and  the  Mexican  Ericsson  Telephone  Co.,  which  carries 

on  the  exchange  system  in  the  city  of  Mexico. 

The  report  of  the  Mexican  company  states  that  operations 
proceeded  in  a  satisfactory  manner,  and  the  number  of  sub- 
scriljers  increased  from  12,680  in  1919  to  13,892  last  year,  and 
a  further  augmentation  has  taken  place  in  the  current  year 
notwithstanding  the  higher  rentals  which  were  sanctioned  by 
the 'Government  last  autumn.  As  in  the  immediately  preced- 
ing years,  so  in  1920  was  the  circulating  medium  formed  of 
metallic  currency,  and  the  still  prevailing  advantageous  con- 
ditions between  the  Mexican  and  Swedish  exchange  yielded 
considerable  profits  in  exchange  in  connection  with  the  remit- 
tances. The  net  profits  amounted  to  361.576  gold  pesos,  as 
compared  with  26(.l,92.5  iiesos  in  1919,  and  the  directors  propose 
to  (lay  a.  dividend  at  the  rate  of  7  i>er  cent.,  as  contrasted 
with  6  per  cent.,  and  an  addition  of  4  per  cent.  (2  per  cent. 
in   1919)  for  profits  arising  from  exchange. 

Concerning  the  Svensk-Dansk-Ryska  Telephone  Co.,  the 
report  states  that  it  was  naturally  impossible  to  carry  on 
un\  hu.sine.^.s  whatever  in  Russia  last  year,  and  it  was  still 
illlpn^Mllle  I  or  the  liiiietnrs  to  enter  into,  direct  negotiations 
with  the  Kii.sMan  iiutiiiiiities  for  the  regulation  of  payment 
for  the  company's  assets  in  Moscow,  which  were  taken  over 
by  the  Imperial  Government  in  the  year  of  1917.  The  de- 
velopment of  circumstances,  however,  were  being  followed 
by  the  directors  in  order  to  be  able  to  put  the  matter  forward 
on  the  first  possible  opportunity.  On  this  basis  a  loss  of 
l,3i;.j,613  kr.  was  incurred  last  year,  as  compared  with 
i,294,(J74  kr.  in  1919,  chiefly  on  account  of  interest  payments 
on  the  company's  loan.  The  telephone  system  at  Moscow  is 
still  entered  in  the  company's  books  at  its  original  cost  of 
installation  of  51,4(-KJ,(XX)  kr.  The  balance  sheet  of  the  Mos- 
cow department  closes  at  65,500,000  kr.,  as  against  61,800,000 
kr.  in  1919,  with  a  balanced  loss  of  4.100.00O  kr.  for  the 
veai-s  1917  to  1920,  while  the  Stockholm  department  closes 
at  lli,',KH),l)00  kr.,  as  compared  with  29,400,000  kr.,  with  a 
loss  of  3,374  kr.  for  1920. 

As  to  the  Warsaw  system,  the  reixirt  states  that  the 
activity  of  the  Cedergren  Telephone  Co.  sutt'ered  from  the 
uncertain  and  depressed  political  and  economic  conditions 
which  jirevailed  in  Poland  last  year.  The  working  exj^enses 
greatly  increa.sed  as  a  consequence  of  the  increasing  fall  in 
rolish  currenc,v — wages  alone  were  five  times  greater  at  the 
end  than  at  the  beginning  of  the  year— while  the  considerable 
iucrctises  in  the  subscription  rates  which  were  made  every 
(piarter  were  only  able  to  defray  the  working  expenses,  but 
were  insufficient  to  cover  the  interest  on  the  company's  loan. 
\s  a  result  the  year  showed  a  loss  of  903.000  kr..  as  com- 
pared with  a-  loss  of  1.889.(XX)  kr.  in  1919.  the  total  losses 
for  the  years  1916  to  1920  con.sequently  rising  to  (i.378.tRX)  kr. 
The  directors  of  the  Austrian  Siemens- 
The  Austrian  Schuckert  Works  Co..  of  Vienna,  report 
Siemens-  tliat  as  a  result  of  the  better  food  supplies 

Schuckert  and    the    improvement    in   the    willingness 

Works.  to   work,    the   efficiency   of   the   individual 

workman  in  1920  was  raised  a  considerable 
ilegree  nearer  to  the  pre-war  level.  Notwith.standing  many 
cidiiiil  I'veiit.s  it  was  possible  adequately  to  occupy  the  work- 
shops; and  the  decline  in  .\ustrian  orders  and  in  orders  from 
the  Succession  States  was  equalised  by  the  cultivation  of  new 
business  connections  abroad.  The  first  contracts,  although  of 
small  extent,  were  received  for  the  electrification  of  individual 
.Vustrian  State  railways.  Sufficient  orders,  particularly  for 
export,  were  on  hand  in  the  new  financial  year,  so  that  it 
was  expected  that  the  shops  would  be  occupied  to  the  same 
extenti  iis  in  1920.  .\  power  station  and  20  main  line  loco- 
motives liad  been  ordered  bv  the  .'Austrian  St-iit*^  railways. 
although  these  would  only  be  executed  next  year  ou  the 
completion  of  the  preparatory  works.  Sale  prices  had  now 
reached  the  parity  of  the  world's  market  prices,  and  had 
consequently    to   follow    those    of    keen    foreign    competitors. 
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while  rivalry  was  oxpecteil  iurtlur  to  increase  owing  to  the 
reduced  purchasing  iwwer  of  customers.  The  number  of  \\  ork- 
inen  and  otiicial.-^  employed  was  o.'M)  at  the  end  of  JMJ.  as 
compared  with  i.9ii  at  the  close  of  the  preceding  year,  .\lter 
aiHivmy  I.iw.OjO  kr.  to  depreciation,  as  against  l.iUU.HUU  l;i . 
m  liii'J,  the  accounts  indicate  net  profits  of  8,010,000  kr..  as 
contrasted  with  3,(.i01.0(,K.)  kr..  and  a  dividend  at  the  rate  of 
(>  per  cent,  has  been  declared,  comparing  with  o  per  cent, 
in  1919.  It  lias  now  been  decided  to  increase  the  share  capital 
by  To.OtKJ.tKN)  kr.  to  -JOtKOtKLOOU  kr.  to  provide  the  funds  neces- 
sary for  the  undistributed  maintenance  of  working  and  the 
acquisition  of  stocks. 

The   report  of   the   directors  of  the  AU- 
The  Swedish       miinna  'lelefon  ."Vktiebolag   L.  M.  Ericsson 
Ericsson  lor   19'20  states  that  as  in  the  imiiiediati'ly 

Telephone  Co.  preceding  years,  the  high  costs  of  produc- 
tion which  were  increased  by  the  law  intro- 
dtrcing  an  eight-hour  day.  placed  the  company  in  an  unfavour- 
able |>i)sition  in  competing  in  the  world's  luarket^.  In  order 
to  maintain  its  position  in  these  markets  and  retain  the  old 
circle  of  customers,  the  company  was  compelled  to  keep  its 
sale  prices  on  a  lower  level  than  was  warranted  by  the  costs 
of  production.  The  result  was  that  the  volume  of  sales  was 
satisfactory.  At  the  beginning  of  iy'20  the  orders  on  hand 
repre.«ente"d  about  lO.iKKi.iiiKl  kr..  and  at  the  close  of  the  year 
they  reached  17.<KXI,tRH)  kr.  A  reduction  in  the  cost  of  pro- 
duction, however,  was  indispensable  if  these  circumstances 
were  to  continue  in  the  new  financial  year,  and  some  steps  in 
this  direction  had  already  been  taken.  'I he  number  of  work- 
men at  the  Stockholm  shops  increased  from  1,359  to  1,044 
during  the  year  The  value  of  the  turnover  was  14,843,000  kr., 
as  compared  with  1 -5. 775.000  kr.  in  1919.  the  exports  included 
in  the.se  totals  having  comprised  10.685.000  kr.  (72  per  cent.) 
and  10.843.000  kr.  (68.7  per  cent.)  in  the  two  years  respec- 
tively. 

Concerning  the  subsidiary  manufacturing  companies,  the 
report  states  that  the  Petrograd  workshops  of  the  Russian 
Erics.son  company  continued  to  be  immune  from  damage,  and 
work  was  being  still  carried  on  for  the  account  of  the  Soviet 
Government  under  the  management  of  its  delegate.  The 
English  company  was  well  occupied  in  1920  and  the  dividend 
on  the  ordinary  shares  was  at  the  rate  of  8  per  cent.  The 
Austrian  and  Hungarian  companies  were  fully  and  profitably 
occupied,  although  the  prevailing  exchange  conditions  occa- 
sioned difficulties  and  rendered  it  impos-^ible  for  remittances 
to  be  made  to  the  parent  company ;  their  dividends  would  be 
at  least  20  per  cent,  for  1920.  ITie  activity  of  the  French 
company  developed  satisfactorily  in  the  first  nine  months,  but 
towards  the  close  .of  the  year  the  company  was  affected  by 
the  general  depression,  and  no  profits  were  realised.  The 
stocks  of  raw  and  semi-finished  materials  held  by  the  Swedish 
company  at  the  end  of  the  year  were  entered  at  such  values 
that  they  could  be  .secure  even  if  a  further  fall  in  prices  took 
place.  As  to  the  shares  held  in  certain  other  companies,  the 
report  states  that  the.se  must  now  be  considered  as  of  no  value, 
and  the  holdings  in  the  Swedi-sh  Air  Traffic  Co..  the  Svenska 
Radio  Co..  the  Elektrolyte  Works,  the  Triton  Co..  and  the 
.American  subsidiary  company  had  each  been  written  down  to 
one  kroner.  The  accounts  for  1920  show  n  loss  of  3.322.0IX)  kr.. 
as  contrasted  vvith  net  profits  of  3.7.53.(KIO  kr.  in  1919.  The 
loss  is  due  to  the  necessity  for  writing  off  1.429,(X)0  kr.  on  the 
company's  stocks  in  Russia  and  of  3.695.000  kr.  on  shares,  as 
just  mentioned,  chiefly  in  the  American  company. 

The  directors  add  to  the  report  a  supplementary  statement 
relating  to  the  reconstruction  of  the  company  consequent  upon 
the  situation  of  the  Ru.ssian  subsidiarv.  It  was  necessary, 
they  say.  to  write  oil'  tliesi>  slJarl■^.  wliile  debts  owiiif;  bv 
the  latter  would  remain  in  the  books  at  the  amount  at  which 
they  stood  at  present.  On  the  other  hand,  by  relying  upon 
the  reserve  fund  and  one-half  of  the  .share  capital,  a  guarantee 
fund  would  be  formed  sufficient  to  cover  the  amount  of  the.se 
claims.  The  total  sum  con.seqiiently  written  off  the  various 
Russian  share  intere.its  is  6..591.(HI0  kr..  which  is  covered  by 
the  reserve  fund,  leaving  .'i8.264  kr.  to  be  carried  to  the 
Cuarant<'e  fund  in  <piestion  which,  including  one-half  of  the 
share  capital,  will  then  reach  36.93K,0{K)  kr.  The  Russian 
credits  to  be  covered  bv  this  fund  are  claims  aaiinst  bills  of 
till-  S«cdi...li-r)anish-Hiissi;m  Teleplmne  Co,  for  lO.OCd.fKIO  kr.. 
and  1.5.084.000  kr.  in  other  claims  against  the  Russian  sub- 
sidiary: the  bank  debts  85.803  kr.,  and  claims  for  telephone 
works  2.K16.OOO  kr.  If  approved  by  the  shareholders  the  result 
of  the.se  operations  will  be  a  reduction  in  the  ordinary  share 
capital  from  73.800,000  kr.  to  .36.;XIO.Om)  kr.,  and  the  formation 
<5f  a   guarantee  fund  for  .36.940.000  kr. 

Thr  Sncirti'  AitparriVii^ie  Klccir'uiiie  Gen- 

French  fo/r  has  decided  to  raise   its  capital   from 

Companies.         l.fKiO.OflO  to  3.000.0fKl  fr..  and  to  issue  on  a 

suitable  date  bonds  to  a  total  of  2fHi.0llO  fr. 

Kleciricite   ft   Gar.    dn    Nnrd. — The    profits   of   the    working 

year  closing  September  30th  last,  which  totalled  2.6'2(J.295  fr.. 

after  allottinc  fil7  085   fr.  to  the  sinking   fund,  and   allowim,' 

of  a  distribution  of  12.50  fr.  per  sliare  and  19.28  fr.  per  part. 

were  f.btained  solely  by  means  of  the  .leuinont  station  and  the 

'.'as   works.     The   outcome  of   the   pre.sent   year   will  be  much 

larger,  for.  besides  the  enlargements  to  meet  existing  demands 

fif  the  .leumont  works,  other  productive  elements  will  yield 

their  quota.     The  Lille  station,   for  instance,  started  at  the 

end  of  .January,  and  the  Maubeugc  station  was  to  be  available 


in  April.  As  to  shares  in  other  concerns,  the  Societe  d'Elec- 
tricitiS  de  la  Region  de  \"alenciennes-Anzin  obtained  results  in 
its  financial  year  closing  with  December  31st  last,  which 
ix'rmitted  it  to  enter  a  dividend-iiaying  period;  and  the 
Societal'  Gaz  et  Electricite  du  llaiuaut  was  in  an  extremely 
favourable  situation  owing  to  the  increased  tarilfs  sanctioned, 
and  the  starting  in  August  last  of  the  Ville-sur-Haisne  works, 
and  the  improvements  and  extensions  of  its  plants  at  its 
several  stations. 

Comintgnic  Vciitralc  d'Eiicryic  Elcctriquc. — The  rcpnit  pre- 
sented at  the  ordinary  meeting  showed  that  the  output,  of 
electricity  of  the  stations  serving  the  Rouen  district  had 
advanced  from  42,944,400  kWh  in  1919  to  40.057.9.50  kWh 
in  19'20.  The  increase  would  have  been  greater  but  for  the 
rise  in  the  price  of  coal  and  the  crisis  in  various  industries 
shown  towards  the  end  of  the  year.  The  management  had 
devoted  all  its  energies  to  realise  the  plans  laid  dov\n  in 
1918.  and  revised  in  1920,  including  the  erection  of  four  new 
boilers  at  the  Grand  Quevilly  station,  of  four  groups  of  0,0(M)- 
k\\'  turbo-alternators,  vi  two  groups,  10,000  kW  each,  of 
Schneider-Thomson,  and  the  establishment  of  two  main  lines 
— one  from  Grand  Quevilly  to  Monvilly  and  the  other  from 
Grand  Quevilly  to  Elbceuf.  The  meeting  fixed  the  dividend 
payable  at  20  fr.  per  share.  The  profit  and  loss  account 
showed  a  balance  of  850,080  fr. ;  receipts  36,984,402  fr.,  and 
expenditure  21,744,405  fr. 

(.'iD/ipiiy/iic  rcunics  dc  Gaz  ct  d' Electricite. —The  ordinary 
meeting  of  this  society,  held  at  Lyons  on  April  5th.  voted  a 
dividend  of  7  fr.  per  share,  and  authorised  its  board  to  issue 
bonds  to  the  ext«.mt  of  14,000.01X1  fr. 

Societa  anonima  Elcttricita  .iUa  Italiq. — 
Italian  (Turin). — .^fter  reference  to  the  regularly- 

Companies.  effected  increase  of  the  capital  of  the  com- 
pany, which  now  stands  at  48,000,000  lire, 
the  report  set  forth  the  steady  expansion  of  the  company's 
business,  its  network  now  extending  throughout  the  province 
of  Piedmont  either  directly  or  through  the  medium  of  con- 
trolled companies.  Thanks  to  suitable  agreements  with  the 
Swiss  group,  the  company  had  conveniently  systematised  its 
obligations.  The  financial  year  closing  with  December  31st 
had  given  a  useful  net  balance  of  3,788.957  lire,  which  allowed 
of  a  dividend  of  0.80  per  cent.,  or  17  lire  per  share. 

Societa  idroelettrica  Piemonte  (Turin). — The  yearly  report 
of  this  company,  after  allusion  to  the  exaggerated  price  of  raw 
materials  and  the  increase  in  staff  wages,  v^hich  had  affected 
the  balance,  referred  to  the  large  share  which  the  cuiiipany 
had  taken  in  the  Societa  Idroelettrica  Monviso  and  the  Societa 
Idroelettrica  Piemontese-Lombarda  Ernesta  Breda,  which  as- 
sured to  them  a  further  150,000  h.p.  or  over  half  a  milliard 
kWh.  The  accounts  closed  with  an  available  balance  of 
3,269,556  lire,  which  enabled  a  distribution  of  7  per  cent.,  or 
8.75  lire  per  share. 

Societa  Ligure  Toscana  di  Elcttricita  (Ijeghorn). — The  last 
report  of  this  company,  whose  capital  is  100.000.000  lire,  shows 
that  notwithstanding  the  hindrances  of  many  kinds  encoun- 
tered, especially  the  agitations  of  the  workmen,  the  production 
of  1920  <-xceeded  that  of  the  preceding  year  by  7,600,000  kWli. 
The  erection  of  new  plant  was  proceeding  actively  de.ipite 
the  scarcity  of  material,  difficulties  of  trau.sport,  &c.  The 
accounts  clo.sed  to  December  .31st  last  with  a  net  balance,  of 
5.454,410  lire,  which  allowed  of  a  distribution  of  8  per  cent. 

The  Kabelwerk   Wilhelminenhog,  of  Ber- 

Germaa  lin.    which  belongs   to  the   Felten   &   Guil- 

Companies.  leaume     group,     reports     net     profits    of 

l.StJO.OOO  marks  for  1920,  as  compared  with 

580.000  marks  in  the  prevous  years. 

The  Dr.  }'aul  Meyer  ,4.6'.,  of  Berlin,  proposes  to  pay  a  divi 
deiid  at  the  rate  of  12  per  cent,  for  1920  on  share  capital  of 
12,000,(JOO  marks,  this  comparing  with  10  per  cent,  in  the  pre- 
vious year.  The  share  capital  is  now  to  be  increased  t<; 
24.000.000  marks. 

TItc  .-l.G .  far  KUiitrutechnische  I ' nt c rnehmun gen ,  of  Munich, 
reports  net  profits  of  171,000  marks  for  1920.  as  compared  with 
26.000  marks  in  the  preceding  year,  and  a  dividend  at  the 
rate  of  4  per  cent,  on  the  ordinary  shares,  which  received  no 
distribution  for  1919. 

The  accounts  of  the  Treuhand  lianlt  fur  die  EleTitrische  In- 
dustrie .4.6'.,  of  Berlin,  indicate  net  profits  of  1.684,000  marks, 
as  contrasted  with  948.(K)0  marks  in  1919.  which  sum  was 
reaclu'd  after  extinguishing  the  deficit  of  1,139,(X)0  marks 
brought  forward  from  the  previous  year.  It  is  intended  to 
pay  a  dividend  at  the  rate  of  6  per  cent,  on  share  capital  of 
'2;'j.0(«  1.0(10  marks,  as  compared  with  the  same  rate  on  about 
half  this  capital  in  1919. 

The  report  of  Uartmann  <f  liraun  A.G.,  of  Frankfort-OD- 
Main.  states  that  the  degree  of  activity  in  1920  showed  a 
considerable  improvement  over  the  preceding  year,  but  it  was 
much  less  than  in  the  pre-war  period.  Besides  the  exports 
to  neutral  countries,  the  operations  of  the  Electroln.stallatiou 
.Material  Co..  a  .subsidiary  of  the  company,  contributed  towards 
the  better  results.  After  making  provision  for  depreciation, 
the  accounts  show  net  profits  of  1,223,000  marks,  as  against 
2(J7.0(MI  marks,  and  the  directors  recommend  a  dividend  at  the 
rate  of  10  per  cent.,  this  contrastinu  with  6  per  c<mt.  in  1919. 

'Ilie  report  <if  the  liergnuinn  I'Acktrizitatswerke  A.G..  of 
Berlin,  states  that  the  central  station  denartment  obtained 
considerable  orders  in  1920  through  participation  in  schemes 
for  the  electrification  of  the  States  and  provinces,  and  the 
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railway  department  was  fully  occupied  both  for  main  line 
and  light  railway  work.  A  tube  rolling  mill  was  added  to 
the  metal  works  and  was  developing  satistacturily,  orders  being 
on  hand  until  the  end  of  1921.  Aft<:'r  writing  off  4,M'2H.(I(1(I  marks 
for  depreciation,  as  against  1.937.0(10  marks  in  1919.  the  ac- 
counts show  net  prohts  of  13,13.'5,OUO  marks,  as  compared  with 
8.488.00(1  marks  in  the  preceding  year,  and  the  dividend  is 
increased  from  1'2  per  cent,  in  191.9  to  15  per  cent,  in  19'iO.  At 
the  recent  annual  meeting,  when  it  was  decided  to  increase  the 
ordinary  share  capital  from  80.000,000  to  100,000,000  marks. 
it  was  mentioned  that  the  prospects  for  the  new  financial 
year  were  very  favourable,  and  the-  existing  orders  would 
provide  activity  for  months  forward.  The  foreign  engineering 
and  sales  offices  have  been  extended  so  as  to  promote  the 
export  trade. 

The  Societe  d'Electricite  et  de  Mecanique 
Belgian  (I'rocedes  Thomson-Houston  et  Carels),   of 

Companies.  Ulient.  an  amalgamation  of  the  Belgian 
'lhom.son-Houston  electrical  engineering 
business  with  the  engineering  undertaking  of  Carels 
i'rtics.  la.st  week  invited  applications  for  '24, 500  shares  ol  500 
francs,  representing  an  increase  of  capital  ol  l'2,'250,OO0  francs, 
the  .shares  being  ottered  at  050  francs  each.  Since  the  war  the 
works  of  the  company  in  Ghent  have  been  remodelled  and 
largely  extended.  At  the  eommeneement  of  the  present  year 
the  company  was  turning  out  large  numbers  of  electric  motors, 
transformers,  and  other  electrical  apparatus,  while  in  the 
engineering  shops  extensive  orders  were  in  progress  for  Oiet-el 
and  .steam  engines.  Over  90  i>er  cent,  of  the  work  in  hand 
in  this  department  was  for  foreign  countries.  The  company 
has  a  'board  of  '26  directors,  among  them  being  Mr.  Howard 
0.  Levis,  the  managing  director  of  the  British  Tboinsuu- 
Houston  Co.,    Ltd.,  London. 

The  report  of  the  Societe  d'Electricite  du  Bassin  de  Char- 
leroi  for  last  year  shows  a  profit  of  511,718  francs,  as  compared 
with  ■10U,4.'^9  francs  in  the  preceding  1'2  months. 


Companies  Struck  off  the  Register.— The  following;,  il  is 
(jjlicially  announced,   have    been    struck  off   the   Register   and 

are  dissolved  :  — 

"  A.B.   Vibro  &  Domestic  Electrics.  Ltd. 

Feltham  &  Di.strict  Electric  Lighting  Co.,  Ltd. 

Non-conductors,  Ltd. 

Snyder  Electric  Furnace  Co..   Ltil. 

Wholesale  Battery  Co..  Ltd. 

Carboniti'.  Ltd. 

.Major  &  Co.,  Ltd.— I'inal  dividend  of  45  per  cent,  on  the 
ineferred  ordinary  share...,  making  8  per  cent,  for  the  year; 
10  per  cent,  on  the  ordinary  shares  for  th«  year;  £6,479 
carried   forward. 


Altrincham  Electric  Supply  Co.,  Ltd. — Uurint^  lOi'U  109 
new  installations  were  connected,  making  the  total  2,1'28. 
After  providing  for  debenture  interest,  putting  i;500  to  de- 
preciation, writing  ±'1..58V  oil  the  expenses  of  the  ordinary 
share  issue,  a  hual  dividend  of  7^  iku'  cent,  per  annum  lor 
the  December  half-year  is  paid  on  the  ordinary  shares,  and 
10s.  for  the  year  on  the  deferred  shan's,  leaving  i;l.0ii4  to 
be  carried  forward.  In  spite  of  mauy  adverse  ciri'umstuuces, 
the  prohts  continue  to  increase.  The  additional  plant  will 
be  ready  in  the  course  of  the  next  few  months,  and  should 
effect  further  economies  in  generating,  costs.  The  above 
results  were  secured  in  spite  of  the  falling  olf  in  demand 
for  power  due  to  industrial  conditions.  The  outlook  for  the 
future  is  favourable.  The  times  are  not  propitious  for  making 
a  new  issue  of  capital,  but  this  will  have  to  be  .seen  to  when 
conditions  improve.  Mr.  C.  E.  Hunter  has  resigiicd  from 
the    board. 

Waygood=Otis,  Ltd. — .At  the  annual  nieeling,  held  un 
June  '22ud,  the  chairman  (Mr.  Henry  C.  \Valker)  said  that, 
although  the  profit  made  would  seem  to  allow  of  the  payment 
of  a  higher  dividend.  9  pei  cent,  would  be  paid  on  the  ordinaiy 
shares,  as.  owing  to  the  falling  off  in  business,  it  was  con- 
sidered wise  to  conserve  their  resources.  The  company  hud 
many  important  contracts  in  hand,  including  orders  from 
Selfridge  &  Co..  and  .John  Barker  &  Co.,  and  a  contract  for 
installing  passenger  lifts  in  the  new-  County  Hall  of  the  L.C.C. 

Manaos  Tramways  &  Light  Co.,  Ltd. — The  receiver  nnd 
uiiinager  who  was  appointed  on  .luntJ  10th.  announces  that 
owing  to  the  unprecedented  fall  in  the  sterling  value  of  tin- 
Brazilian  currency  it  is  not  pos.^ible  for  the  interest  due  .lu!,\ 
1st  on  the  5  per  cent,  debentures  to  be  paid. — Financial  Ncirs. 

Victoria  Falls  &  Transvaal  Power  Co. — The  "  Finnnc  i;d 
Times  "  .states  that  the  net  earnings,  including  those  ol  the 
Rand  Min<'s  Power  Supply  Co.,  for  the  (luartei-  ended  Miircli 
:-!l.st  aiiiounf<'d  to  f;l7-2,:i!Kl,  before  iinividing  for  taxation  in 
South   .\(|-ii-a  ami   the    I'liited   Kingdom. 

.\rgentine  Tramways  &  Power  Co. — Thv  ;icciiuni>  fm  ihe 
year  ende.l  Septeniber.  19-20,  .-.how  that  after  paynieiil  of 
interest  and  sinking  fund  on  debenture  stock,  and  transOrrin:; 
£4.000  to  reserve  for  renewals,  there  is  a  profit  of  j£9.569. 
increa.sing  the  credit  balance  carried  forw-ard  to  i'l.s,:-i'24,( 
subject   to  coi-poration  tax.  if  any.  '^ 

Montreal  Power  Companies. — The  .Munlieal  l.i^hl,  lleatV 
and  Power  Co.  is  paymg  a  dividend  on  the  comiiKHi  .shares  of 
$■1..  and  the  Montreal  Light.  Heat  A  Power  Consolidated  CoJ 
one  of  $U. 

Eastern  Extension,  Australasia  &  China  Telegraph  Co. 4 
Ltd. — Inlerin-i  cli\idend,  for  the  llirei-  nionlhs  ended  Marcm 
Hist  last,  of  5w.   pel-  share,   free  of  income  tax.  J. 

Tramways  &  Light  Railways  Estates,  Ltd. — Dividend  all, 
the  rale  nf  .'!  per   ccni.   per  annum;  carried   forward   £'2]',].     f 

Stock  Exchange  Notice. — I)ea<lin,t;s  in  the  following;  ; 
.«ecuriti(\s  have  been  specially  allowed  by  the  Committee  under  1 
Te'uporarv    liegulation    i    (3)  : —  ] 

Pernambuco  Tramways  &  Power  Co.— £500.000  8  per  cent.  I 
prior  lien  debentures  to  hearer,  of  £1(X)  each,  issued  at  90  ! 
per  cent.,  of  which  .£30  is  paid  and  fully  paid,  Nos.  1  to  5.000. J'. 

Edgar  .\llen  &  Co.,  Ltd. — Final  dividend  of  Is.  per  share.flJ 
free  of  tax.  making  2s.  per  share.     £30,246  carried  forward.  "2 


STOCKS    AND    SHARES. 


TutSDAX    EVENINS. 

Thf;  unexpected  lowering -of  the  Bank  rate  to  0  per  cent,  came 
ai>  an  agreeable  shock  to  the  .Stock  Exchange  and  its  markets. 
.\t  the  same  time  there  arose  a  fresh  breath  of  hope  for  settle- 
ment of  the  coal  dispute.  The  two  factors,  coming  together, 
exercised  a  strengthening  eflect  upon  prices,  although  Stock 
Exchange  men  are  apt  to  complain  that  they  have  been  fol- 
lowed by  very  little  increase  in  busiue.ss.  The  fact  is  that  the 
public  are  not  in  a  speculative  mood.  The  end  of  the  half- 
year  is  clo.se  at  hand,  and  the  usual  inclination  to  indulge  in 
window-dressing  will  certairdy  not  be  less  at  the  present  time 
than  it4s  in  days  when  funds  are  more  liquid,  and  there  is 
more  money  about.  The  purely  investment  .stocks  arc  very 
firm,  but  apart  from  this,  neither  the  Bank  Rate  nor  the  coal 
settlement  has  affected  prices  to  any  noticeable  extent. 

The  Ixmdon  &  Suburban  Tra'ction  Co..  Ltd..  is  inviting 
tenders  for  the  redemption  of  a  portion  of  the  5  per  cent.  "  A  " 
debenture  stock  under  the  sinking  fund  provisions  contained 
in  the  tru.st  deed.  The  price  of  the  stock  in  the  market  is 
06-70.  but  in  a  letter  to  the  stockholders,  the  company  pointed 
out  that  the  price  of  the  sto(-k  was  61  in  the  last  transaction 
recorded,  according  to  the  oOicial  list  of  the  London  Stock 
P^.M-hange.  This  partic-iilar  transaction  was  effected  in  August, 
19-20,  so  it  is  not  surprising  that  some  exception  should  have 
been  taken  to  the  quotation  of  this  price,  at  a  time  w-hen  the 
actual  value  is  06  upwards.  Naturally  the  company  wants  to 
buy  the  stock  as  cheaply  as  po.ssible.  but,  equally  naturally, 
the  debenture  holders  have  the  right  to  be  told  what  is  the 
current  market  price,  as  well  as  that  which  ruled  last  August. 
Therefore  the  announcement  that  the  company  is  about  to 
send  out  .another  letter  to  the  stockholders,  informing  them  of 
the  higher  prices  which  are  quoted  in  the  Stock  Exchange 
official  list,  has  given  satisfaction.  Tlie  secretary  explains 
that  the  statement  in  his  previous  letter  overlooked  the  recent 
markings  of  the  price  of  the  stock. 

There  are  no  changes  to  record  in  the  li^t  of  home  electri- 
city .shares.  The  ninrket  is  very  quiet,  and  .settlement  of  the 
c-oal  strik<'  has  hud  no  effect  so  far.  The  tone  of  the  niai-ket 
is  described  as  being  rather  harder.  Metropolitan  Electric 
7i  per  cent,  debenture  stock  has  further  ris<>n  to  4j  premium. 
The  i.ssiie  of  North  Metropolitan  7J  per  cent,  debenture  at  95. 
to  whi(-b  reference  was  made  here  tw-o  or  three  weeks  ago.  is 
on  the  point  of  emission.  There  was  a  keen  demand  for  the 
underwriting,  and  it  may  Ix-  rea.sonable  to  expect  a  prompt 
subscription  of  the  .stock. 

(leneral  Electric-  new  debenture  has  been  down  to  4  dis- 
count, but  rallied  to  3i  discount.  The  company's  6{  per  cent. 
prefeietu-e  shares  are  easier  at  16s..  and  the  oi'dinary  drooped 
to  I  1/32.  Eniilish  Electric  preference  at  15s.  are  6d.  harder. 
and 'the  manufac-turing  grouji  as  a  whole  is  steady.  Some  of 
the  arnianient  shares  iinprcived  on  bear  c-overing.  induced  by 
the  fortbc-oming  resiinipfion  of  work  in  the  coal  mines. 
Vic-kers  oiilinary  picked  up  to  13s.  Od.,  .ind  the  5  per  cent, 
tax  free  nrcd'erenei-  haiclened  to  13s.  9d.  .Vrmstrongs  also  are 
.better.     B.dic-oc-k  cV  Wilcox  r.-main  at  2i. 

rndergrouncl  F!ei-tric-  Inc-onie  Bonds  at  8'2J  are  a  couple  of 
,-jic)iiits  to  the  good:  otherwi.si>  the  T'nderground  market  is  dull. 
>\ith  Disfric-ts  and  Mi-trooolitans  both  i  down  on  the  week 
jTbiM-e  is  a  steady  demand  for  the  incomes,  which  has  extended 
al.so  to  the  c-oinpany's  4il  per  cent,  bonds,  the  price  of  which 
is  oiioted  hi'dier  at  95  middle. 

Cable  stcK-ks  are  a  trifle  easier,  in  spite  of  the  fall  to  (!  per 
cent,  in  the  Bank  Rate.  Eastern  Telegraph,  Eastern  Exten- 
sions, Creat  Nortlierns  and  Indo-Ruroneans  are  all  lower,  the 
last-named  shpclding  5  nciints  to  30.  It  may  be  that  stock  has 
come  in  from  people  w-ho  recpiire  money  for  bu.siness  purposes 
I'dt  the  end  of  the  lialf-yc^'ir.  while  the  .luly  demands  of  the 
lt-ix-c-olleet<ir  tend  to  forc-e  into  the  market  -'  certain  amount  of 
the  good-class  .securities.  The  West  India  &  Pannma  Co. 
ibows  a  loss  in  its  report  of  f.58.0(X>  on  the  year.  To  meet 
lieavv  rti>neral  exnen-^es,  i-oiipled  with  loss  ef  revenue,  the  cim- 
oanv  sold  .sec-urities  for  £66.000.  whic-h  had  cost  £9*'...)ilO.  The 
■investments  now  stand  at  fl2.i100.  as  against  £109.400  at  the 
'11(1  of  1910.  On  this  lugubrious  showing,  the  ordinary  shares 
live  dropped  to  7s.  fid.,  and  both  classics  of  preference  are 
(noted  at  .50s.  middle. 

Briti.sh  Electric-  Traction  at  35}  is  quietly  steady,  the  meetinc 

having  no  influence  upon  the  price.    The  6  per  cent,  prefer- 

[•lencc  stock  changed  hands  the  other  day  at  59.    Brush  ordinary 


26 


THE    ELECTRICAL    REVIEW. 


[Vol.89.    No.  2,275,  July  1,  1921. 


->h;iro5  :iro  17s.  Oil.,  und  the  ■")  ivr  cont.  inior  lien  stodi  roiiuiiiis 
at  tH);  it  has  not  alt'ered  this  year. 

Marconi's  have  In-eu  down  to  '2J  before  rallyiuf;  to  ^J.  Divi- 
dend estimates  have  been  niodilied  eonsiderahly  since  the 
pmiihets  \\ere  gaily  talkinji.  last  April,  of  13  to  'D  per  cent. 
The  wild  state  of  Ireland  has  had  soniethintJ  to  do  with  the 
recent  neglect  of  a  market  which,  as  a  rule,  offers  peculiar 
fascination  to  o|)erators  iu  the  si-stt-r  isle. 

Brazilian  Tractions  have  lost  a  further  IJ  pofnts.  owing  to 
the  movements  in  the  exchange.  It  is  said  iu  the  Stock  Ex- 
change market  that  the  company  is  pursuing  the  policy  of 
putting  large  sums  into  the  '"  road."  insteail  of  attemptmg  to 
remit  funds  at  the  prc-^'ut  unfavourable  rate  of  exchange.  If 
this  is  correct,  its  good  ell'ect  will  be  felt.  i;f  cour.se.  in  the 
future.  Mexicans  keep  their  prices,  and  other  fon'ign  descrip 
tions  show  no  variations  worth  mentioning.  The  stocks  in- 
rtuenced  by  the  American  rate  of  exchange  are  mostly  lower  on 
the  week. 

There  was  a  lunch  given  on  the  Wednesday  of  this  week  to 
the  Mayor  of  the  City  of  Vancouver,  who  is  in  England  on  a 
visit  ju.st  now.  and  who  was  asked  to  meet  a  number  of  Ixindon 
bankers.  Stock  Exchange  men  and  others  with  interests  in 
British  Columbia.  In  the  past,  there  have  arisen  octsisions 
when  those  on  this  side  who  own  stwk  in  the  British  Columbia 
Electric  Railway  have  not  been  able  to  see  eye-to-eye  with 
the  I(K-al  authorities.  The  lunch  should  have  helped  to  clear 
the  air  on  various  minor  points  of  uncertainty  that  might  dis- 
turb a  cordiality  of  relationship  which  both  t;ides  are  sincerely 
anxious  to  maintain  for  tlieir  mutual  ailvantagc.  The  gather- 
ing itself  was  a  purely  informal  alfair.  but  it  will  doubtless 
create  a  |>er.sonal  touch  which  will  serve  to  a.s.sist  uiaiut<?uancc 
of  bett4?r  fellowship  in  the  future. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 

HoMK  Electricitt  Coupanies. 

Dividend  Price 

. ■ V        Jane  2s, 

1919.    1990.  1921.    Rise  or  tall 

Brompton  Ordinary IQ        19  6  — 

Charing  Cross  Ordinary    ...        7         8  BJ  — 

do.        do.        do.        4iPref...        4}        4)  3  — 

Chelsea 4  6  8J  — 

City  of  London         18        14  1,%  — 

do.       do.    6  per  cent,  Pre!...       6         6  111-  — 

County  ot  London 6  8  8J  — 

do.        do.    6  per  cent.  Pref...        6  6  fj  - 

Kensington  Ordinary         ....        7         9  4|  — 

London  Electric       3)3^  1  — 

do.        do.    6  per  cent.  Prel.  ..66  2j  — 

Metropolitan 6         7  8i  — 

do.  4i  per  cent.  Pref.       ..        ii        4)  a^J  — 

St.  James' and  Pall  Mall  . .         ..      19        19  6  — 

South  London  6         7  3}  — 

South  MetropoUtan  Pref 7  7  16/9  — 

Westminster  Ordinary      ....      10       10  6i  — 

Teleqraphs  and  Telephones. 

Anglo-Am.  Tel.  Pref 6         6  88}  — 

do.  Def IJ       li  163  —  S 

Chile  Telephone       6  6  5  —  i 

Cuba  Sub.  Ord 7         7  7i  — 

Eastern  Eitension 10       10  16^  —  i 

Astern  Tel.  Ord 10        10  ItiO*  —1 

Globe  Tel.  and  T.  Ord 10        10  IBj  — 

do.        do.        Pref 6         8  9i  — 

Great  Northern  Tel 39        34  3^1  —  g 

Indo-European         10       10  en  —5 

Marconi  96        —  9^  — 

Oriental  Telephone  Ord 19        19  3A  — 

United  R.  Plate  Tel 8         8  fii  — 

West  India  and  Panama  ..        ..      Nil      Nil  J^  —  | 

Western  Telegraph 10       10  ItJ  — 

Home  Railb. 

Central  London  Ord.  Assented  ..44  48)  — 

Metropolitan IJ        li  96|  —  J 

do.  District  ..      Nil      Nil  IS  —  J 

Underground  Electric  Ordinary . .      Nil      Nil  9i  — 

do.  do.        "A"      ..      Nil      Nil  7/-  - 

do.  do.      Income   ..       4         9  62)  -f*2 

FOBEIOH  Tbaus,  fto, 

AngloArg.  Trams,  First  Pref.     ..        6)        12)  !f  — 

do.  do.      9nd  Pref.        . .      Nil        6J  sj  _ 

do.  do.      6  %  Deb.        ..65  66*  — 

Brazil  Tractions       Nil      Nil  81*  — IJ 

British  Columbia  Elcc.  Rly.  Ptoe.       6         6  66  — 

do.  do.         Preferred        5         6  68t  — 

do.  do.         Deferred         3         8  61*  — 

do.  do.       Deb.       ..       4}       4}  69)  — 

Mexico  Trams  5 per  cent. Bonds..      Nil      Nil  62*  — 

do.  6per  cent. Bonds..      Nil      Nil 

Mexican  Light  Common    . .        . .      Nil      Nil 

do.  Pref Nil      Nil 

do.  Ist  Bonds  . .        . .      Nil      Nil 

Mancfaotubino  Coupanies. 

Babcock  4  Wilcox 16       16  S2  — 

British  Aluminium  Ord 10        10  15/'.)  — 

British  Insulated  Ord 16        10  lA  — 

Callendcrs 16       16  \\  

64  Pref 6)        6J  17/6  — 

Cromplon  Ord 10       10  16/8  — 

Edison-Swan 10        _  n/a  _ 

do.      do.    5  per  cent.  Deb.    ..66  70  — 

Electric  Construction       . .        . .      10       10  16/8  — 

English  Electric 8         8  12/.  — 

Do.  Prel 8         6  It/.  +fiil. 

Gen.  Elec.  Pref 6)       6)  IB/-  -6d. 

do.       Ord 10       10  1  '  —  • 

Henley  16       16  la"  — 

do.    44  Pref H       H  Bi  — 

India-Rubber  10        --  i^  

Met.-Vlckers  Pref 8         8  1{|  — 

Siemens  Ord.  10       10  1  

TtUgrapb  Con 90       90  30)  — 

•  Dividends  paid  free  of  Incoma  Tax. 


£10  0  0 
10  6  6 
7  10    6 


10  18 

3 

7  10 

II 

10  18 

9 

10  0 

(I 

7  18 

2 

10  0 

0 

9  3 

10 

8  17  10 

9  10 

6 

7  3 

9 

8  19 

11 

6  0 

U 

•6  18    I 

6  13 

Nil. 


9  11 

4 

7  12 

H 

Nil 

8  18 

B 

*8  16 

(1 

U  17 

6 

7  2  10 

6  14 
13  M 
9  12 


»9  18  8 
10  18  3 
6  18    6 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  uae  of  the  figures  appearlni; 
in  the  following  list,  that  in  gome  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


Tuesday,  June  28th. 


CHEMICALS.    &c. 


a  Acid,  Oxalic per  lb. 

a  Ammoniac  Sal  per  ton 

a  Ammonia,  Muriate  (large  crystal)         „ 
a  Bisulphide  of  Carbon         . .  „ 

a  Borax ., 

a  Copper  Sulphate        

a  Potash,  Chlorate       per  lb. 

a       .,        Perchlorate  

a  Shellac per  cwt. 

a  Sulphur,  Sublimed  Flowers  . .         „ 

a         M         Lump  „ 

a  Soda,  Chlorate  per  lb. 

a      ,.       Crystals  per  ton 

a  Sodium  Bichromate,  casks  . .    per  lb. 

METALS.    &c. 
p  Babbitt's  Metal  Ingots  . .   per  ton 

c  Brass  (rolled  metal  2"  to  12"  basis)   per  lb. 
c      ..       Tubes  (solid  drawn)  . .         „ 

c      ,.       Wire,  basis „ 

c  Copper  Tubes  (solid  drawn)         . .         „ 
c       „       Bars  (best  selected)         . .   per  ton 

c       ..        Sheet „ 

c       „       Rod 

d      „       (Electrolytic)  Bars  . .        „ 

d      „  ,1  Sheets        . .        „ 

d      „  „  Wire  Rods. . 

d      „  „  H.C.  Wire. .    per  lb. 

/  Ebonite  Rod 

/       „  Sheet 

a  German  Silver  Wire  

h  Gutta-percha,  fine „ 

h  India-rubber,  Para  fine 

/  Iron  Pig  (Cleveland  Warrants)    . .    per  tun 
/      „    Wire,  galv.  No.  8,  P.O.  qual.         „ 

g  Lead,  English  Pig „ 

g  Mercury  per  bo*. 

e  Mica  (in  original  cases)  small     . .    per  lb. 
e      „  „  ..       medium..        „ 

e      ..  „  ..       large 

p  Phosphor  Bronze,  plain  castings..         „ 
p  „  „  rolled  bars  and  rods         ,. 

p  ,,  „  rolled  strip  &  sheet         ,. 

(/ Silicium  Bronze  Wire        ..         ..    per  lb. 
r  S  teel.  Magnet,  in  bars        . .         . .         „ 
a   -?>in,  Block  (English)  . .         . .   per  ton 

a    ..      Wire,  Nos.  1  to  16      . .        . .    per  lb. 
p  White  Anti-friction  Metals         . .  per  ton 


9Jd. 
i75 
£65 


£17 
£18 
£16 


£96  to  £300 

Uid. 
1/12  to  1/2 

ii;d. 

1/33 
£112 
£113 
£113 

£76 
£146 
£99 
11  .sd, 

3yb 

3/- 

14/-  to  16/. 

10-^d. 

Nom. 

£40 

£91  10s. 

£10  16  to  £11 

4d.  to  4/- 

6/-  to  10/. 

13/6  to  35/-  &  up 

1/4  to  1/9 

2/1  to  2/6 

9/2  to  2/7 

1/4 

1/8 

£166  nom. 

4/- 
£78  to  £300 


4d.  dec, 

£3'deo. 

£3  lOs.  dec. 

Id.  dec. 
I.U.'deo. 


£4  dec. 
£4  deo. 
£4  dec. 
£3  deo. 


Jd.  deo, 
35/-' inc. 


tCo. 


a  a.  Boor 

c  Thos.  Bolton  &  Sons,  Ltd 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
/  India-Rubber.  Guttapercha  and 
Telegraph  Works  Co.,  Ltd 


Quotations  supplied  by— 

g  James  A  Shakespeare. 

h  Edward  Till  &  Co. 

/  Boiling  it  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

a  P.  Ormiston  &  Sons. 


r  W.  F.  Dennis  &  Co. 


Birmingham    District   Power  &  Traction   Co.,   Ltd. — The 

general  meeting  was  held  on  June  '2'2nd.  Mr.  C.  S.  B.  Hilton 
(chairman  and  managing  director)  presiding.  The  chairman 
said  that  there  was  a  small  falling  oil  in  net  receipts  of  MSC'^'. 
The  gross  traffic  receipts  were  about  £l'2.00i)  more  than  in 
the  previous  year,  but  dividends  and  interest  on  investments 
liad  fallen  by  almost  a  corresponding  figure.  The  business 
of  the  Shropshire  Power  Co.  had  been  luejudically  affected  by 
indiistvial  unrest,  and  the  result  of  that  company's  operations 
fur  the  year  had  therefore  not  come  up  to  expectations.  The 
Biniiingham  &  Midland  Motor  Onmihus  Co.  had,  however, 
steadily  progres.sed.  and  had  again  paid  the  substantial  dividend 
of  10  per  cent.  Power  and  running  expen.ses  .showed  an  in- 
rre.ise  of  ±'10,000.  but  repairs  and  maintenance  had  cost 
f'.l.iiiiil  less,  while  administration  expenses  had  gone  up  from 
(.''.1,77.")  to  ±11.3.5].  The  net  result  was  that  tliev  had  an 
a\ailMblo  balance  of  ±71,140  compared  with  ±73,953  in  1919. 
and  the  directors  recommended  the  payment  of  a  dividend  on 
the   ordinary  .shares  at  the  rate  of  6  per  cent. 

(iermany. — .\ccor-dinj4  to  the  "  Frankfurter  Zeilung  "  a 
biiiiti'd  coinpanv  is  about  to  be  founded  called  the  Eilvese, 
with  its  seat  in  Berlin  and  a  capital  of  1  ],i")0.(XH)  marks.  The 
big  wireless  station  of  Jiilvese  will  be  brought  into  this  I'oin- 
pauy  by  its  owners,  the  Hochfreguenz  Aktien  (jcsellscliaft. 
who.  with  the  Telefunken  group,  will  form  the  ownership 
of  the  new  company.  The  compeii.sation  for  the  transfer  of 
the  statigii  is  iO.(KX),000  marks.  'Tliese  arrangements  place 
long-distance  transmission  in  one  hand,  and  render  competi- 
tion impo.s.sible.  The  position  of  the  Hochfrequenz  share- 
lioldcrs  is  now  as  follows:  Their  company  is  now  only  a, 
"  holding  company."  which  possesses  the  40  per  cent,  with 
7  per  cent,  guaranteed  minority  share  in  the  Kilvese  Co.; 
the  i-laiiris  to  the  Kl.OtX)  Marconi  shares;  a  remainder  of  their 
litlc  in  the  Compagnie  TJniver.selle  de  Telegraphic  sansFil; 
,ind.  lastlv.  claims  in  .Xmerica  on  the  Tuckerton.  N..T..  station, 
estimated  before  the  war  at  J,SIO.n(K)  marks.  Tliere  may 
also  be  patent  rights  and  plans,  but  no  manufacturing  works. 
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B.T.H.     ELECTRIC    SHUNTING     LOCOMOTIVES. 


The  advantages  and  e<:onomies  that  result  from  the  introduc- 
tion of  electric  locomotives  into  shunting  yards  were  amply 
proved  some  considerable  time  ago,  and  are  well  known  to 
those  interested  in  the  subject.  Nevertheless,  progress  in 
this  country  has  been  slow,  not  because  of  the  lack  of  suit- 
able material,  but  rather  owing  to  a  reluctance  to  part  with 
a  system  with  which  all  parties  are  familiar.  Further,  the 
actual  costs  of  shunting  operations  were  seldom  kept  sepa- 
rately and,  in  con.sequence,  the  possibiHties  of  economy  were 
not  appreciated.  However,  the  present  high  prices  of  fuel, 
materials,  and  labour  have  served  to  draw  attention  to  everv 


IMl,   K 


channel  of  expenditure  and.  as  a  result,  the  cost  of  railway 
goods-yard  operations  has  been  realised  m  many  cases  for 
the  first  time. 

Apart  from  the  que.stion  of  fuel  and  maintenance  charges, 
the  electric  locomotive    has    certain    inherent  advantages   for 

this  class  of  work.    It  is  simple  in  opera-  

tion;  the  actual  machinery  requires 
none  of  the  driver's  attention ;  it  is  in- 
stantly ready  for  work  at  all  times;  re- 
quires the  minimum  of  attention  out.'^idi' 
working  hours;  and  is  not  subject  to  the 
periodical  lie-offs  for  boiler  cleaning  and 
repairs  which  are  necessary  with  the 
steam  locomotive.  Add  to  this  the  fact 
that,  due  to  its  uniform  torque,  the  elec- 
tric locomotive  is  more  powerful,  weight 
for  weight,  than  a  steam  locomotive, 
and  can  accelerate  a  load  more  quickly, 
and  it  becomes  evident  why  in  all  elec- 
trification schemes  it  has  been  found 
possible  to  do  more  work  with  fewer 
locomotives.  In  recent  experiments  in 
this  country  it  was  shown  that  the  aver- 
age working  speed  of  a  steam  shunting 
locomotive  was  appro.\imately  '2.5  miles 
per  hour,  whereas  an  electric  locomotive 
would  do  the  same  work  at  an  average 
speed  of  over  5  m.p.h..  and  that  under 
by  no  means  ideal  conditions. 

The     steam     shunting    locomotive    is 
notoriously        ineflicient.         Considered 

purely  on  its  merits  as  a  steam  engine  and  without 
reference  to  the  work  on  which  it  is  engaged,  the  fact 
that  it  is  non-condensing  tells  heavily  against  it.  Even  under 
the  best  conditions  of  continuous  full  load  it  burns  at  least 
twice  a.s  much  coal  per  horse-powcr-hour  as  is  I'cquired  for 
a  turbo-generator  of  moderate  size.  It  must  be  remembered, 
however,  that  a  shunting  locomotive  usually  work  under  very 
poor  conditions.  Even  a  hard  wui'ked  shunting  locomotive 
stands  idle  for  approximately  half  its  time,  although  it  must 
always  keep  up  steam  pressure  for  full  load.  Further,  ihe 
service  is  so  intermittent  that  at  each  start,  steam  is  admitted 
to  cylinders  which  have  had  time  to  cool ;  also,  in  order  to 
obtain  a  sustained  tractive  effort  at  low  speed  the  valves  must 
be  set  for  a  late  cut  off.  It  is  not  generally  realised  how 
very  little  useful  work  is  done  by  a  shunting  locomotive. 
but  it  is  doubtful  if  its  average  hor.se  power  output  over  the 
day  exceeds  10  per  cent,  of  its  nominal  rating. 

In  the  case  of  the  electric  locomotive,  it  may  be  said  that 
there  are  no  stand-by  losses.  Power  taken  by  any  one  loco- 
motive will  always  be  a  small  part  of  the  total  load  on  the 
generator;  also,  owing  to  the  diversity  of  the  load,  the 
temporary  overloads  on  any  part  of  the  system  will  not  over- 
load the  generator  as  they  will  not  all  occur  at  the  same  time. 


With  regard  to  driving,  the  electric  locomotive  is  very 
simple  and  easily  handled.  One  man  only  is  required  per 
Ujcomotive  and,  ovMog  to  the  fact  that  there  are  no  parts 
of  the  apparatus  which  require  bis  attention  while  running, 
he  can  concentrate  altogether  on  the  control  of  the  locomo- 
tive and  its  load.  The  locomotive  is  always  ready  in  the 
shed  first  thuig  in  the  morning,  and  there  are  no  additional 
labour  charges  for  lighting  up  the  furnace  and  raising  steam. 
Shed  cleaning  charges  will  also  be  considerably  lower,  and 
it  may  be  pointed  out  that  the  locomotive  may  be  boused 
ill  any  convenient  shed  without  any  danger  of  fire. 

With  regard  to  maintenance,  the  electric 
locomotive  has  proved  itself  definitely 
sui^erior  to  the  steam  locomotive.  Against 
boiler  renewals  and  the  upkeep  of  a  com- 
plicated, if  familiar,  system  of  cranks  and 
valves  involving  many  bearings,  rubbing 
surfaces,  glands,  and  jomts.  we  have  to  set 
the  maintenance  of  two  simple  motors  and 
gears,  a  controller,  a  current  collector,  and 
one  or  two  switches;  the  renewable  parts 
for  these  are  small  and  inexpensive.  The 
cost  of  maintenance  of  an  electric  locomo- 
tive has  been  found  not  to  exceed  one-third 
of  that  of  a  steam  locomotive  of  equal  capa- 
city, and  the  prospective  user  of  electoic 
.shunting  locomotives  need  have  no  fears  as 
to  the  reliability  of  the  material. 

The  British  Thomson-Houston  Co..  Ltd.. 
of  Rugby,  supphed  in  1906  to  one  of  the 
home  railway  companies  two  shunting 
locomotives  which  weigh  56  tons  each,  and 
are  handling  the  quayside  traffic  at  New- 
castle-on-Tyne.  Each  locomotive  is  fitted 
with  four  90-h.p.  motors,  which  can  start 
a  train  weighing  160  tons  on  a  grade  of  1 
in  27  and  haul  it  on  that  grade  at  10  miles 
l)er  hour.  They  operate  at  550  volts,  the 
supply  being  collected  from  either  a  third 
rail  or  overhead  conductor.  Air  brakes  are 
fitted,  which  are  supplied  with  air  by  a 
motor-driven  compressor  controlled  by  an  automatic 
governor.  Fig.  1  shows  a  2'2-ton  locomotive  supplied  to  a 
large  firm  of  steel  makers  in  1914.  It  is  operated  at  500 
volts  from  an  overhead  conductor,  and  is  fitted  with  two 
85-h.p,   motflrs-     It   i<;  emplnvprl   in    haulintr   pla?   on   a    grade 


of  1  in  'Ai,  and  is  equipped  with  tlic  faui.-  j,\.--tom  of  air 
brakes  as  the  locomotive  described  above.  \  duplicate  was 
supplied  in  1916.  Fig.  2  shows  a  smaller  locomotive  in  use 
at  a  power  station  for  hauling  and  shunting  coal  trucks.  It 
weighs  10  tons  and  is  fitted  with  two  •J6-h.p.  motors. 

With  regard  to  the  syst-em  of  distribution,  there  can  be 
little  iloubt  that  d.c.  power  at  5UU/60U  volts  collected  from 
an  overhead  conductor  or  trolley  line  is  the  best  for  a  private 
shunting  yard  electrification  system,  and  this  voltage  is 
usually  obtainable  without  the  necessity  of  laying  dov\n  con- 
verting plant.  Further,  this  pressure  being  a  standard  for 
tramway  and  railway  work,  there  is  a  big  selection  of  stan- 
dard and  well-tried  apparatus  from  which  to  choose.  The 
overhead  system  is  the  most  generally  suitable,  although  it 
may  bo  necessary  in  certain  circumstances  to  leave  gaps  in 
the  lino  for  the  passage  of  cranes.  Ac.  If  the  arrangement 
of  the  track  is  such  that  the  gap  would  seriously  interfere 
with  the  efficient  working  of  the  locomotive,  it  would  be 
possible  to  arrange  a  short  length  of  third  rail  at  such  points 
which  would  only  bo  alive  when  the  train  was  passing  over 
it.  Failing  this,  a  small  battery  could  be  carried  on  the 
locomotive  of  suflScient  capacity  to  carry  it  over  the  Je»d 
section. 
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An  aspect  of  the  matter  upou  which  there  is  some  misconcep- 
tion is  the  appUeation  of  storage  batteries  to  electric  loco- 
motives. Electric  battery  locomotives  have  shown  very  real 
economies  m  some  specialised  helds — for  instance,  in  the 
case  of  mines  where  a  trolley  wire  is  sometimes  inadmissible. 
or  for  handling  contractors'  railways  where  the  run  oi  the 
track  is  being  altered  from  day  to  day.  In  these  instances 
the  locomotives  have  been  extremely  successful,  and  there  is 
every  reason  to  belivo  that  at  an  early  date  they  will  com- 
pletely supersde  the  ccistly  system  of  haulage  by  man  power 
or  animals.  They  have  also  been  used  to  a  considerable 
extent  in  workshops  for  the  same  reason.  In  some  cases,  too. 
where  the  traffic  is  very  light  and  the  yard  extensive,  it 
may  not  be  economical  to  install  an  overhead  conductor  line, 
but  such  conditions  do  not  often  occur  in  ordinary  shunting 
practice,  and  in  the  majority  of  cases  it  is  certain  that  the 
battery  system  cannot  compete  with  a  system  drawing  its 
power  from  an  overhead  line.  Apart  from  the  disadvantages 
which  are  inherent  in  storage  batteries,  enough  has  been  said 
to  show  that  in  cases  where  it  is  impossible  to  fix  an  overhead 
or  third  rail,  the  battery  locomotive  may  be  able  to  show  a 
considerable  saving  on  haulage  by  steam  locomotives,  but 
that  it  cannot  compete  with  an  overhead  conductor  system  as 
regards  maintenance  costs  or  convenience  of  operation. 

In  conclusion,  it  would  appear  that  under  the  conditions 
obtaining  to-day.  when  it  is  so  necessary  to  prevent  any 
waste  of  either  labour  or  material,  users  of  steam  shunting 
locomotives  would  find  it  to  their  advantage  to  consider  very 
carefully  the  conversion  to  electric  working. 


ELECTRICAL     CONDITIONS     IN     NORWAY, 


Since  referring  in  our  issue  of  May  27th  to  the  question  of 
German  competition  in  Norway,  information  has  been  pub- 
lished in  Christiania  with  the  object  of  throwing  light  on  elec- 
trical conditions  in  that  country.  The  information,  which 
appeared  in  the  Norjvegian  contemporary  referred  to  on  the 
previous  occasion,  consists  of  a  statement  made  by  Mr. 
Bruun.  director  of  the  Norwegian  A. E.G..  and  a  reply  by  the 
Industrial  Union  of  Norway  on  behalf  of  the  native  manu- 
facturing industry. 

Mr.  Bruun  first  recalled  the  fact  that  many  Norwegian  muni- 
cipal authorities  were  compelled  to  suspend  the  work  of  estab- 
lishing hydro-electric  works  in  1920,  owing  to  the  unusually 
high  prices  brought  about  by  the  war-time  events.  There 
was  no  question  of  proceeding  with  new  works,  because  high 
prices  exc-ftidea  the  possibility  of  such  w'orks  becoming  profit- 
able unless  the  charges  for  electrical  energy  were  to  be  fixed 
on  a  level  which  could  not  be  reached  by  thousands  of  small 
consmuers  in  town  and  country  districts.  Now  when  prices 
had  fallen  somewhat  it  must  have  a  disconcerting  effect  for 
cries  to  be  raised  that  foreign  competition  was  too  strong. 
In  his  opinion  the  fall  in  prices  had  not  taken  place  to  the 
extent  which  must  occur  if  prices  were  to  stand  in  proportion 
to  what  installations  cost  before  the  war.  At  present  Norwe- 
gian prices  were  at  least  two  and  a  half  times  greater  than 
the  former  peace  quotations,  and  they  were  not  jn  proportion 
to  the  cost  of  the  most  important  raw  materials.  If,  therefore, 
the  German  prices  lately  had  fallen  to  about  double  the 
pre-war  prices,  complaints  could  not  be  made  that  the  Ger- 
mans were  dumping  or  that  the  installations  were  too  cheap. 
The  question  must,  therefore,  involuntarily  arise  as  to  which 
factor  was  the  more  important  in  the  economy  of  Norway— 
either  the  few  electrical  engineering  works,  of  which  some 
were  financed  during  the  favourable  trade  situation  of  the 
■war,  or  the  hundreds  of  thousands  of  consumers  who  have  an 
interest  in  obtaining  cheap  powder  at  the  present  time  when 
labour  is  so  costly.  When  cheap,  electricity  contributed  to- 
wards the  furtherance  of  Norwegian  industry  by  rendering 
it  able  to  compete,  and  not  the  least  the  export  industry. 

Deahng  with  the  many  newspaper  articles  recently  published 
on  the  subject,  Mr.  Bruun  stated  that  he  was  struck  by  the 
partiality  and  the  extraordinary  lack  of  knowledge  displayed 
in  them.  People  spoke  of  orders  for  electrical  plant  just  as  if 
the  question  concerned  a  sack  of  cofl'ee  or  a  bag  of  sugar. 
Yet  everyone  familiar  with  the  orders  knew  that  a  large  part 
of  the  machines  must  be  supplied  from  abroad,  because  {])  the 
machinery  was  too  large  to  be  constructed  by  the  Norwegian 
works,  and  (2)  it  was  frequently  the  case  that  even  if  the 
plant  could  be  built  in  the  country  it  would  be  dispropor- 
tionately dear  owing  to  the  fact  that  the  works  concerned 
were  not  laid  out  for  such  manufactures.  In  individual 
instances  there  was  no  Norwegian  production  of  the  plant 
ordered  abroad. 

M.  Bruun  proceeded  to  remark  that  he  was  in  complete 
agreement  with  the  idea  that  Norwegian  industry  should  have 
reasonable  protection  in  the  case  of  orders  for  the  State  and 
the  municipal  authorities  if  the  matter  concerned  sometliing 
within  their  competency  and  their  experience.  The  amount 
of  the  protection  was  a  matter  of  opinion.  Besides  the  pre- 
vailing import  duties,  the  State  had  protected  Norwegian 
industry    up   to  15    per   cent.,    and   had  also  stipulated    that 


Norw-egian  plant  should  be  protected  for  works  built  under 
State  concessions,  when  equally  good,  by  lu  per  cent.  In  his 
opmion.  these  rates  were  proper  if  the  protection  was  given 
only  on  goods  m  a  tender  which  actually  was  oi  advantage  to 
Norwegian  mdustry.  But  it  was  quite  obvious  that  it  foreign 
firms  were  to  place  their  technical  knowledge  and  experience 
at  their  disposal  in  the  submission  ut  tenders,  they  must  in 
fairness  be  able  to  demand  to  be  previously  informed  ol  the 
amount  of  protection  to  be  granted  to  native  works.  Other- 
wise foreign  firms  would  naturally  say  that  they  would  not 
incur  the  large  expenses  incidental  to  the  preparation  of  all 
these  schemes  merely  to  exercise  a  controUmg  or  regulating 
influence  on  Norwegian  prices.  The  result  would  then  be 
that  all  competition  from  abroad,  both  technical  and  com- 
mercial, would  coase.  and  that  would  surely  not  be  in  the  in- 
terests of  the  Norwegian  community.  Much  was  said  ot  pre- 
venting unemployment  and  that,  to  that  end,  orders  must  only 
be  placed  with  native  works  whatever  the  cost.  But  when 
there  was  a  great  difference  m  price,  could  not  the  local 
authorities  order  the  plant  from  the  lowest  tenderer,  and 
employ  the  amount  of  the  economy  effected  for  the  starting 
of  other  works  so  that  the  difference  would  wholly  be  of 
profit  to  Norwegian  labour?  In  this  connection  the  director 
remarked  that  as  a  consequence  of  the  changed  conditions  of 
the  world  since  the  war,  Germany  could  become  a  fairly  good 
customer  of  Norway  as  a  consumer  of  iron  ore,  pyrites,  car- 
bide, fish,  &c.  It  was,  however,  to  be  feared  that  under 
present  circumstances  Germany  would  be  unable  to  pay  for 
these  products  in  any  other  way  than  by  exports. 

The  Industrial  Union  of  Norway  (Norges  Industrie  For- 
bund),  referring  to  the  assertion  of  Mr.  Bruun  that  the  level 
of  prices  bad  not  by  far  fallen  so  as  to  be  in  proportion  to 
what  machinery  cost  before  the  war,  states  that  this  is  a 
matter  which  has  nothing  whatever  to  do  with  the  present 
question,  which  exclusively  concerns  competition  due  to  ex- 
change conditions.  Norwegian  industry  does  not  com- 
plain if  Germany  is  able  to  deliver  cheaper  under  other- 
wise equal  monetary  conditions.  As  to  the  statement  that 
the  question  concerns  the  few  electrical  manufacturing  works 
on  the  one  hand  and  the  consumers  on  the  other,  the 
Union  remarks  that  this  is  not  quite  correct.  German  ex- 
change dumping  threatens  to  destroy  the  whole  of  the  coun- 
try's economy  through  increasing  unemployment,  diminished 
taxation  revenue,  and  fall  in  the  Norwegian  exchange  owing 
to  larger  imports  and  demoralisation  as  a  consequence  of 
unemployment.  Concerning  the  charges  made  of  inadequate 
productive  capacity  of  native  works,  the  Union  states  that  the 
works  are  equipped  so  as  to  be  able  advantageously  to  turn 
out  the  largest  types  of  machines  in  normal  times.  The  pro- 
tection of  10  per  cent,  granted  to  Norwegian  industry  was 
fixed  by  Parliament  in  1894.  But  such  protection  is  quit* 
problematical  when  firms  have  to  contend  with  an  exchange 
like  the  German,  which  is  about  one-ninth  part  of  the  par 
value  in  relation  to  the  Norwegian  kroner ;  and  there  is, 
therefore,  no  question  of  competition  when  it  takes  place  on 
such  a  difficult  basis.  The  difference  in  exchange  must  first 
be  eliminated  before  a  protection  of  10  or  1.5  per  cent,  can  be 
of  any  practical  importance.  The  Union  dismisses  as  net  being 
serious  the  suggestion  that  economies  effected  by  local  autnori- 
ties  in  placing  orders  abroad  should  be  utilised  for  pre  viding 
employment;  it  states  that  the  trained  workmen  can  only  bo 
advantageously  employed  in  their  particular  branches,  and 
that  it  is  doubtful  whether  the  authorities  would  adopt  such 
a  proposal.  As  to  the  remark  that  Germany  can  only  pay 
for  imports  by  means  of  exports,  the  Union  observes  that  -his 
does  not  concern  Norway,  but  that  it  can  be  taken  for  granted 
that  Germany  will  not  buy  more  than  she  absolutely  needs 
from  Norway  just  as  the  latter  cannot  import  more  than  the 
absolute  minimum. 


MAGNETOS     FOR     INTERNAL-COMBUSTION 
ENGINES. 


DiSCOSSION  AT  Man'chestee. 
Mr.   E.   A.   Watson's   paper,   which   was  abstracted  in  our 
issues  of  May   Gth   and   i3th,  was  discussed   by   members  of 
the  North-Western  Centre  of  the  Institdtion  ok  Electrical, 
Enoinef.rs  on  February  22nd,  when  Mr.  J.  Frith  presided. 

Prof.  E.  H.  Crapper  said  he  came  from  Shelfield,  and  the 
part  it  had  played  in  the  magneto  business  had  been 
to  supply  magnet  steel.  The  University  of  Sheffield  was 
the  only  institution  which  demanded  that  its  graduates  for 
the  degree  of  metallurgy  should  pass  a  written  examination 
and  a  practical  test  in  the  magnetic  properties  of  iron  and 
steel.  He  was  responsible  for  that  particular  section,  and  it 
had  taken  on  in  the  engineering  side  rather  than  the  metal- 
lurgical side.  He  soon  found  that  there  seemed  to  be  a 
necessity  to  formulate  some  kind  of  analysis  of  the  magnetic 
elements,  and  a  good  deal  of  work  had  been  done.  There  were 
the  working  constants  which  had  been  referred  to  by  Mr. 
Wat.son,  and  there  were  also  constants  relating  to  the  nature 
of  the  material.  Many  of  the  constants  they  had  to  deal 
with,  as  regarded  magnetic  substances,  were  hyperboUc  fnnc- 
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tions  of  the  magnetising  force;  that  opened  up  a  field  of 
research  which  was  bound  to  be  productive  of  a  good  deal 
when  they  were  endeavouring  to  see  what  was  the  actual 
nature  of  the  material.  Ihe  saturation  value  of  the  material 
was  the  most  critical  constant  they  had  of  it.  The 
saturation  value  for  B  wa_8  an  important  constant,  and  if 
they  were  gomg  to  judge  a  material  it  must  be  taken  up  to 
a  point  suluciently  high  to  enable  them  to  get  the  saturation 
value.  He  was  quite  convinced,  as  Sir  Robert  Hadtielu  and 
Prof.  Hopkinson  said  in  the  paper  that  they  read  on  the 
magnetic  properties  of  iron  and  steel,  that  there  were  many 
cases  in  which  if  they  once  got  the  magnetic  properties,  they 
.could  actually  tell  the  amount  of  carbon  which  was  present 
in  the  steel.  The  better  the  steel  the  better  the  magnet,  the 
greater  the  value  of  B,  and  the  less  would  be  the  saturation 
value.  With  regard  to  cobalt  steel,  or  Japanese  steel,  the 
first  reference  to  the  beneficial  iutiueoce  of  cobalt  on  iron 
was  by  Prof.  Weiss,  of  Zurich,  who  gave  the  results  of  his 
tests  which  were  conducted  at  almost  zero,  and  they  were 
remarkable.  Cobalt  steel  which  was  made  in  Sheltield  during 
the  last  I'J  months  brought  out  very  prominently  the  fact 
that  if  they  wanted  to  know  its  real  quality  they  must  take 
the  magnetising  forces  up  to  their  highest  value.  With  three 
curves  (one  correspondiug  to  400  units,  another  to  UOO  units, 
and  finally  one  of  1.5UU),  in  the  case  of  the  400  one.  the  magne- 
tising force  was  about  175,  and  when  H  (by  substitution)  was 
100  it  gave,  practically  speaking,  200  units  of  magnetising 
force.  The  maximum  values  corresponding  to  the  1,500  units 
of  H  gave  the  value  714,000,  whereas  tungsten  steel  went 
approximately  up  to  300.000,  which  showed  the  influence  of 
cobalt  steel  on  the  design  of  the  magneto.  It  was  also  im- 
portant to  take  the  magnetising  force  up  to  the  maximum 
value,  because  there  was  a  difference  of  214.000  between  the 
points  of  400  units  and  i,.500  units.  Of  the  truth  of  the  state- 
ment that  "  whatever  changes  take  place  in  a  magnet  in 
consequence  of  external  influences  occur  because  the  elastic 
Limit  of  the  material  is  such  as  to  permit  the  movement  of 
the  molecules  of  the  magnet  to  take  place  slowly  or  quickly 
~  as  the  case  may  be,"  he  was  perfectly  convinced  in  his  own 
mind,  although  he  could  not  give  a  definite  proof  of  it. 
There  was  no  doubt  about  it,  magnetically  it  was  truly 
elastic,  and  he  was  convinced  that  for  permanent  magnet 
steel  B  could  not  be  used  logically,  but  intensity  of  magnetisa- 
tion should  be  used.  Not  the  permeability  of  a  magnet  steel, 
but  its  susceptibiUty,  was  the  root  of  the  matter.  It  was 
closely  associated  with  elastic  material  from  the  mechanical 
point  of  view.  The  rate  of  change  in  the  susceptibility  was 
equal  to  E  constant  multiplied  by  the  square  of  the  suscepti- 
bility of  that  point,  and  E  was  a  quantity  associated  witli.  or 
in  some  measure,  the  elastic  limit  of  material.  Prof.  Crapper 
exhibited  lantern  slides,  curves,  formulae,  and  tables  illustrat- 
ing the  properties  of  various  steels. 

Mr.  T.  T.  Kavsee  explained  that  it  was  easy  to  get  the 
wrong  magnet  to  do  the  job  quite  satisfactorily  if  they  did  not 
trouble  about  the  amount  of  steel  they  were  using  and  the 
shape  of  it.  But  if  they  desired  to  have  an  economical  design 
they  must  apply  Mr.  W  atson's  reasoning.  The  usual  view  had 
been  that  they  were  required  a  certain  remanence  in  order  to 
give  the  working  flux,  and  a  coercive  ;^-  l-  ol  about  (10  or  7(1 
to  give  permanence.  Such  a  view  was  absolutely  ridiculous; 
in  the  first  place,  coercive  force  did  not  give  permanence.  If 
two  steels  with  the  same  remanence  and  the  same  coercive 
force  were  allowed  to  age,  one  would  lose  its  properties  very 
rapidly,  and  the  other  would  keep  them.  What  they  really 
wanted  to  know  was  the  maximum  demagnetising  force  that 
steel  would  lose  and  the  flux  it  would  retain,  and  that  was  very 
clearly  shown  by  the  B  H  line.  Really  the  remanence  of  steel 
was  of  little  use  to  any  designer ;  it  was  simply  a  property  of  a 
closed  magnetic  circuit,  and  so  of  very  httle  use.  because  it 
could  not  be  used  with  any  external  available  energy.  Re- 
ferring to  cobalt  steel,  he  confirmed  the  figures  given  by  Mr. 
Watson,  and  mentioned  the  figure  900,0o0.  Working  witli 
such  a  steel  he  had  obtained  a  figure  as  high  as  a  million, 
but  steels  with  such  a  high  efficiency  were  not  commercial 
possibilities  at  the  present  moment.  But  there  were  steels 
containing  chromium  cobalt  giving  about  700.000  which  wer<> 
already  being  commercially  produced.  He  hoped  that  Sheffield 
University  would  not  burden  them  with  any  more  constants. 
they  had  got  quite  enough,  and  those  interested  in  the  develop- 
ment of  magnet  steel  were  not  at  all  interested  in  the  rate 
of  change  of  susceptibility  when  they  were  making  a  per- 
manent magnet. 

Mr.  G.  A.  Cheetham  pointed  out  that  finality  in  magneto 
design  could  not  be  attained  until  the  problems  relating  to 
the  function  which  magnetos  had  to  perform  were  definitely 
solved.  The  electrical  ignition  of  explosive  mixtures  must, 
therefore,  be  carried  towards  a  conclusion  before  they  could 
hope  to  see  finahty  in  magneto  design.  There  was  usually  a 
tendency  for  factors  of  safety  to  be  high  when  knowledge  of 
the  problem  to  be  solved  was  incomplete.  When  war  broke 
out  the  main  problem  was  to  fulfil  a  performance  specifica- 
tion by  all  the  machines  completed  with  as  little  difficulty 
as  possible,  and  without  radical  departure  from  fairly  well-de- 
fined designs.  That  was  quite  a  different  problem  from  that 
which  Mr.  Watson  and  his  colleagues  now  had  before  them, 
but  the  investigations  undertaken  in  the  solution  of  the  first 
problem  must  have  been  invaluable  when  design  itself  began 
to  evolve  along  scientific  lines.  .\  committee  of  the  British 
Engineering  Standards  Association   was  at  present  sitting   to 


standardise  the  commercial  measurements  of  permanent 
magnets  for  all  purposes.  A  further  requirement  in  addition 
to  the  remanent  induction  and  coercive  force  was  essential 
for  magneto  work.  This  additional  figure  usually  specified 
was  the  maximum  product  of  B  and  H  obtained  on  the  design, 
which  approximated  to  the  maximum  energy  available.  Ex- 
periments regarding  the  effect  of  increaamg  the  au  gap  of  a 
magneto  showed  that,  in  some  cases,  it  was  possible  to  obtain 
higher  open-circuit  voltage  values  across  the  primary  winding 
ol  the  magneto  at  a  given  speed  with  a  larger  air  gap,  pro- 
vided the  magneto  was  runnmg  under  short-circuit  conditions 
for  a  short  period  before  the  tests  were  caried  out,  although 
the  voltage  curves  obtained  before  running  under  short-circuit 
conditions  showed  reduced  values  with  increasing  air  gap  in 
every  case  as  expected;  and  it  was  felt  that  the  very  fine 
tolerance  allowed  in  the  air  gap  could  be  widened  consider- 
ably without  seriously  reducing  the  ability  of  the  machine 
to  meet  its  requirements.  The  bearing  in  the  magneto  con- 
tact-breaker should  be  capable  of  operating  satisfactorily  with- 
out lubrication,  and  to  obtain  that  object  a  fibre  bush  had 
been  used  for  some  time,  but  unless  the  material  was  well 
treated  before  it  was  put  into  position  in  the  contact  breaker 
considerable  trouble  was  experienced  due  to  seizing  and  pack- 
ing. 

Mr.  J.  D.  Paton  explained,  with  reference  to  that  function 
of  steel  which  practically  had  to  be  destroyed  before  they  got 
the  full  zero,  that  Prof.  Bragg's  paper  on  molecular  structure 
indicated  an  internal  relation  between  the  individual  atoms, 
and  a  study  of  what  took  place  in  the  Laval  furnace  ex- 
plained the  inherent  property  in  any  composite  material, 
which  was  cited  as  existent  m  steel  before  the  normal  zero 
was  defined.  In  steel  which  was  a  composite  material  there 
were  numerous  thermocouples,  and  there  was  a  relationship 
between  them  which  had  to  be  destroyed.  It  was  also  a 
material  fact  that  iron  taken  from  the  lowest  normal  tem- 
perature to  the  fluid  state  exhibited  utiUty  effects  due  to  the 
different  constituents  which  produced  those  internal  currents. 
The  reaction  of  those  currents  upon  the  iron  was  the  destroying 
power  of  magnetism  and,  therefore,  all  magnetism  disap- 
peared at  the  red  point. 

Mr.  Sii.LS  was  surprised  to  hear  the  remark  made  by  Mr. 
Watson  that  "  as  long  as  you  get  a  spark  you  get  ignition." 
All  ordinary  magnetos  should  have  a  sort  of  fixed  starting 
device,  fitted  so  that  one  could  start  the  engine  wiiu  the 
absolute  minimum  amount  of  cam  trouble. 

The  Chairman  pointed  out  that  they  had  heard  a  lot  about 
the  expense  of  cobalt-steel  alloy,  but  in  view  of  the  reduction 
of  the  size  of  the  magnet  to  get  the  same  amount  of  work, 
how  many  pence  would  it  amount  to  in  the  cost  of  a  magnet? 
He  felt  sure  it  w-as  not  correct  to  say  that  "  if  there  was  a 
spark  it  was  all  right  " ;  there  were  sparks  and  sparks.  It  was 
a  very  poor  example  of  battery-coil  firing  that  was  represented 
in  the  paper.  He  had  a  car  that  had  done  '25.000  miles  on 
battery  firing,  and  he  was  rather  glad  he  had  not  got  a 
magneto.     He  had   never  had   the   slightest    trouble. 

Mr.  E.  A.  Watson,  in  reply,  said  that  what  an  average 
man  called  a  "  fat  "  spark  was  very  often  simply  a  spark 
followed  by  a  long  flame,  which  was  no  good.  He 
referred  to  the  magnetic  equation  for  steels,  and  the  import- 
ance of  saturation  value,  saying  that  there  were  three  different 
quantities  to  represent  the  steel,  and  one  could  easily  recon- 
struct the  B  H  loop  from  them  and  calculate  the  flux  of  the 
machine  for  any  definite  conditions.  Higher  saturation  value 
meant  a  better  steel.  The  increased  permeability  was  nothing 
like  so  wonderful  as  the  increased  coercive  force;  a  35  per 
cent,  alloy  of  iron  and  cobalt  had  a  saturation  intensity  about 
25  per  cent,  higher  than  that  of  pure  iron.  The  material  had 
about  from  3i  to  4  times  the  coercive  force  of  the  best 
tungsten  steel,  and  about  five  or  six  times  the  coercive  force 
of  ordinary  carbon  steel.  That  was  not  pointed  out  by  Weiss, 
whose  paper  only  dealt  with  the  carbon-free  alloys,  with  the 
saturation  density,  and  the  permeabiUty.  not  witii  the  coer- 
cive force.  In  manufacturing  cobalt  steels,  British  manu- 
facturers were  taking  the  lead;  Sheflield  had  produced  many 
high-speed  steels,  and  had  now  taken  up  the  manufacture  of 
those  new  magnet  steels.  The  only  thing  that  really  mattered 
to  the  British  manufacturer  was  the  B  H  maximum  of  the 
steel;  but  at  the  same  time  one  liked  to  know  a  bit  more 
about  what  one  was  using  than  the  bare  facts  of  what  it 
would  do.  Cobalt-chromium  steels  were  certainly  interesting, 
and  they  promised  to  give  very  good  results  with  a  smaller 
amount  of  cobalt.  In  view  of  the  high  price  of  cobalt  that  was 
very  important;  35  per  cent,  cobalt,  at  its  present  price,  was 
quite  out  of  tho  question.  The  present  price  of  cobalt  steel 
per  magnetic  unit  was  certainly  higher  than  the  price  of 
tungsten  steel.  On  the  other  hand,  it  enabled  other  savings 
to  be  made.  The  machine  could  he  made  lighter  and  smaller. 
That  did  not  mean  less  cost,  but  it  saved  a  lot  of  useless 
material.  In  many  cases  the  dimensions  of  the  machine  were 
controlled  by  the  dimensions  of  the  magnet,  the  latter  de- 
termined the  amount  of  aluminium,  copper  loss,  and  insula- 
tion, so  one  could  cheapen  the  machine  on  that  account  as 
well  as  by  reducing  the  magnet  itself.  It  would  not  pay  to 
substitute  a  cobalt-steel  magnet  for  an  ordinary  tungsten-steel 
magnet;  to  make  it  a  commercial  proposition  one  had  got  to 
redesign  the  magneto.  An  advantage  was  that  by  using 
cobalt  steel  the  magnet  could  be  made  straight.  Regarding 
condenser  breakdowns,  the  speaker  had  made  testa  of  the 
transient    voUaga    which    sometimes    reached    a   fairly   high 
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figure;  his  own  practice  was  600  volts  a.c^with  a  fairly  high 
frequency.  Very  rarely  did  they  get  breakdowns  for  purely 
electrical  reasons;  usually  breakdown  troubles  were  to  a  large 
extent  due  to  mechanical  reasons — vibration  or  faults  or 
cracks  starting  in  the  mica.  A  number  of  British  firms  were 
now  using  BaJielite  in  preference  to  fibre  bushes.  Into  th« 
concentricity  of  cams  half  a  dozen  elements  entered,  and 
no  matter  how  fine  limits  were  worked  to.  it  was  quite 
impossible  to  work  on  each  part  to  limits  sufficiently  fine  to 
ensure  concentricity.  Magneto  makers  did  not  like  to  aomit 
it,  but  it  was  a  common  practice  to  do  some  sort  of  correcting 
oi>eration  on  the  complete  machine  to  ensure  concentricity. 
The  problem  of  getting  the  cam  concentric  had  been  aoout 
the  most  serious  mechanical  problem  which  the  magneto 
industry  had  had  to  face.  The  speaker  had  heard  a  good 
many  nasty  things  said  about  American  magnetos,  and  some 
of  them  were  undoubtedly  l)ad.  They  us<.>d  very  fine  screws 
with  very  coarse  threads  without  locking  them,  and,  of  course. 
the  screws  very  soon  fell  out.  They  did  all  sorts  of  little 
foolish  things  like  that  which  caused  the  magnetos  to  give 
trouble,  and  they  got  a  bad  name.  It  was  not  so  much  in  the 
design  itself — that  was  not  bad — but  simply  because  oi  the 
way  the  work  was  carried  out. 


THERMAL  CHARACTERISTICS  OF  ELECTRIC 
0VEN5  AND  HOT  PLATES. 


Discussion  .\t  Biemi.ngham. 

Mr.  E.  A.  Watson's  paper  was  also  discussed  by  members 
of  the  SocTH-MiDL-iND  C'E.NTUE  of  the  Institution  of  iiLEC- 
TRICAL  Engineers  at  Birmingham,  on  April  27th. 

Mr.  \V.  Wilson  referred  to  the  earher  practice  of  fitting 
magnetos  with  a  plurality  of  narrow  magnets  and  contrasted 
that  with  the  present  practice  of  fitting  a  single  magnet. 
He  had  heard  it  explained  that  the  reason  for  the  use  oi 
several  magnets  was  that,  owing  to  the  superficial  nature 
of  permanent  magnetism,  it  was  necessary  to  provide  as 
large  an  area  of  free  surfaces  as  possible,  but  he  did  not 
consider  the  explanation  convincing,  and  asked  whether  a 
more  satisfactory  reason  could  be  given. 

Capt.  Cave-Bkown-Lave  spoke  on  the  advantages  of  a  gap 
in  series  between  the  h.p.  wmuing  ol  the  luaguetu  ana  lue 
engme  sparKmg  plug,  and  relerred  to  the  practice,  now 
common,  ot  proviuing  "  jump-spark  "  dibtribuiors.  tic  Had 
heard  of  occasional  trouble  with  those  distributors  owing  to 
mewl  particies  short-cu-cuitmg  the  h.p.  leads,  but  his  own 
experience  with  them  was  satisfactory.  He  also  mentioned 
the  possibilities  of  usmg  mfluence  machines  for  ignition  pur- 
poses. 

Mr.  E.  O.  TtJRNER  questioned  the  advisability  of  using  the 
same  leak  resistance  lor  utility  tests  at  high  and  low  speeds, 
and  thought  that  at  high  speeds  a  higher  leak  resistance  than 
that  used  at  low  speeds  wouid  be  more  cunsistent  with  engme 
workmg  conditions.  He  commented  unlavourably  on  Mr. 
Watson  s  curve  showing  the  perlormancc  of  a  battery  and 
coil  Ignition  apparatus,  and  thought  that  the  curve  was  not 
rcprooentative  ol  the  \\ell-de.-iigned  apparatus  now  obtainable, 
further,  he  did  not  agree  with  Mr.  VSatson's  advocacy  oi  the 
jump  spark  distributor,  but  preferred  the  rubbing  contact. 

Dr.  D.  K.  MoKKis  referred  to  the  important  fact  that,  in 
determining  from  the  demagnetisation  curve  the  suitability 
of  the  joermanent  magnet  for  magneto  work,  the  useful  figure 
was  not  remanence,  nor  coercive  force,  nor  their  product,  but 
the  jiroduct  of  those  values  of  B  and  h  on  the  curve  which 
gave  the  greatest  value. 

Prof.  W.  Cramp  said  that  the  paper  not  only  provided  new 
and  useful  information  for  the  benefit  of  makers  and  users 
i)f  magnetos,  but  lifted  the  subject  from  the  region  of  em- 
pirical guesswork  to  that  of  scientific  design.  After  discussing 
certain  points  in  the  paper  in  detail,  Prof.  Cramp  asked  the 
author  whether  he  had  ever  tried  to  measure  mechanically  the 
energy  due  to  a  given  displacement  of  the  armature.  It 
seemed  to  him  quite  possible  to  accumulate  energy  in  a  moving 
mass,  and  so  render  the  treatment  of  the  subject  independent 
of  mental  pictures. 


Testing    Electrical    Appliances.  —  Amdng    the    many 

interesting  subjects  dealt  with  in  the  rccently-publibhed  report 
of  the  Merchandise  Sales  Bureau  of  the  American  N.E.L.A., 
is  the  testing  of  electrical  appliances  by  a  special  division. 
'These  tests  are  to  be  carried  out  for  manufacturers  principally 
in  order  that  they  may  have  something  to  refer  customers 
to  when  guaranteeing  the  rehability  of  their  products.  Among 
the  tested  appliances.  &c.,  will  be  flexible  cords,  incandescent 
lamps,  electric  irons,  washers,  toasters.  Ac.  Tests  upon  elec- 
tric irons  are  already  in  progress.  The  main  point  which  is 
receiving  attention  is  the  efficiency,  i.e.,  the  ratio  between 
the  total  wattage  input  and  the  useful  work  done.  There  will 
be  tests  for  heating  and  cooking  and  observation  of  tempera- 
tures at  difiercnt  points  as  on  the  handle  and  at  the  point 
and  centre  of  the  sole  plate.  TTie  effects  of  long-continued 
heating  will  be  noted,  and  tests  of  mechanical  or  physical 
strength  will  also  be  carried  out.  The  tests  will  be  stan- 
dardised so  that  they  can  be  repeated  on  future  occasions  or 
elsewhere  than  the  .Vssociation's  laboratories. 


DisoDSBiON  AT  Newcastle-on-Tync. 
.\t  a  meeting  of  the  IS'obth-Eastern  Centre  of  the  Institution 
of  ELtciKiCAL  Ji.NiiiNEi,KS  bt  Aewcustie-on-lyue,  on  April  '.iotti. 
Mr.  J.  K.  i>eard  presidmg,  JJr.  li.  Urilfiths  and  Mr.  i*.  11. 
bchoheld  submitted  their  paper  upon  "  bume  ihermal  Chaiac- 
u-nstics  of  Jiilectric  Ovens  and  riot  Plates,"  which  was  ab- 
.^Hacled  m  our  issue  of  February  ibth,  and  a  short  discussion 
loUowed. 

Mr.  UOWNIK  said  the  cm-ve  showing  the  influence  of  metallic 
contact  between  ine  hot  plat*  and  tne  disk  was  striking,  and 
made  the  point  quite  clear.  Kegai'dmg  hot  plates  geiieiaily, 
he  drew  attention  to  the  lact.  that  should  nut  be  overlooked, 
that  their  use  required  the  provision  of  special  pots  and  pans 
il  economic  use  Was  to  be  obtained,  lie  relerred  to  the 
mfluence  ot  surlace  oxidation  ot  the  copper  disk  and  the  poiul 
at  which  It  reached  maximum  temperature,  and  asked  whelhei- 
a  coatmg  of  black  paint  would  improve  the  laclor  referred  to. 
The  condition  they  wanted  lor  cooking  and  baking  was 
dilferent  from  what,  was  wanted  lor  boihng.  I'or  the  tormer 
they  requned  a  very  considerable  heat,  but  for  a  compara- 
tively short  time,  and  from  the  point  of  view  of  economy  the 
oven  that  reached  its  maximum  heat  quickly  was  mucu  the 
best. 

Prof.  Stroud  said  it  seemed  to  him  there  was  too  generally 
a  teuuency  to  copy  olaer  methods  rather  than  to  nnd  new 
methods  lor  themselves.  He  was  giaa  to  see  the  lact  stressed 
about  the  sheetmg  ot  the  oven  auu  the  couuition  ol  the  vessel 
on  the  piate.  Ihe  size  ot  the  uient>ii  havmg  regard  to  the 
size  of  the  hot  piate  was  ol  importance,  anu  in  some  cases 
there  must  be  considerable  waste  ol  heat  irom  disregard  ot 
that  fact.  \\  hy  did  they  not  get  away  Irom  the  gas-oven 
type  of  cooker".'  I'hey  needed  to  go  into  the  question  oi  design 
exhaustively;  one  in  the  torm  ot  a  dome,  with  the  heaters 
placed  around  it,  had  the  advantage  that  there  was  no  loss 
of  heat  due  to  the  opening  ot  the  door,  because  the  heat 
mounted  upwards  and  couid  not  escape,  that  type  could 
be  slung  from  the  ceiung.  and  the  articles  to  be  cooKed  could 
be  placed  on  a  plate  msiae  it.  It  was  curious  that  people 
would  look  into  the  oven  instead  of  ascertaming  the  heat 
otherwise. 

i\ir.  i-'iKKNEY  thought  the  paper,  excellent  as  it  was,  would 
bo  of  service  ctueny  to  those  engaged  in  the  manuiacture  oi 
coOKers.  V\  hat  was  it  they  Wanted  the  mauuiaciurer  to 
embody  m  the  oven.'  Most  of  lue  modern  ovens  were  pretty 
yoou,  and  he  thoughli  the  chief  weuKuess  was  the  hot  plate. 
What  they  requirca  was  a  quicK-heaiiug  hot  plate — it  must  be 
elhcient,  reasonably  quick  ucatmg.  but  above  aU  they  asked 
lor  renabiiity;  that  last  jJomt  was  au  eosential,  and  with 
respect  to  it  they  had  much  trouble  and  irequeut  uemands 
lor  repairs.  How  far  could  the  use  of  chrome  steel,  when  it 
became  more  gcueiaily  used,  be  utilised  in  the  construction 
of  utensils  lor  electric  cookmg'.'  The  manufacture  of  suitable 
utensils  should  have  then-  careful  consiueration,  and  mauu- 
lacturers  should  do  more  towards  Buppiying  suitable  artwles. 
Another  device  deservmg  of  attention  was  a  heater  for  water 
boiung.  Ihere  was  much  objection  to  the  light  type  of  oven 
owing  to  its  lack  of  mechanical  utrength.  and  when  thai  was 
remedied  and  they  could  get  a  cooker  reasonably  hght,  but 
pussessmg  adequate  strength  tor  its  intended  purpose,  th^y 
would  have  made  considerable  progress  towards  populansmg 
the  electric  cooker. 

Mr.  \\  ard  questioned  somewhat  the  utility  of  the  tests,  and 
thought  all-round  tests  would  have  been  the  best.  He  re- 
gretted that  the  authors  had  been  more  or  less  restricted  in 
their  inquuies.  It  seemed  that  the  tests  should  have  been 
of  a  more  practical  character.  The  facts  that  had  been  elicited 
were  not  of  such  a  character  that  they  could  be  used  when 
speakmg  to  prospective  customers,  or  with  those  who  already 
used  electric  cookers.  The  temperature  curves  for  air  in  ovens 
and  for  the  interior  and  exterior  walls  was  excessive;  the 
maximum  of  io  minutes  was  too  long,  it  seemed  to  him. 
Pefcrnng  to  Prof.  Stroud's  suggested  dome  oven,  while  with 
a  door  opening  at  the  bottom  there  would  be  no  loss  of  heat 
he  thought  it  would  be  costly  to  maintain.  They  might  devise 
a  way  of  getting  into  it  which  would  minimise  any  possible 
damage  to  the  elements  such  as  might  follow  from  the  frequent 
raising  and  lowering  of  the  dome. 

Mr.  Viall's  own  experience  was  that  the  sheet  metal  lined 
ovens  were  more  economical  than  those  which  followed  the 
gas-stove   design. 

'The  Chairman  raised  the  question  of  how  far  it  would  be 
possible  to  use  vacuum  blocks  for  insulation  purposes  between 
the  linings  of  the  oven. 

Dr.  GRiFirrus,  in  reply,  said  they  must  have  good  thermal 
contact  on  the  hot  plate.  Regarding  Prof.  Stroud's  sug„'estion 
an  enormous  amount  of  heat  was  wasted  in  the  opeumg  of 
the  oven  door  to  see  the  progress  of  the  cooking,  and  when 
they  seut  in  their  report  they  suggested  that  the  ovens  should 
have  a  thermometer,  but  it  was  stated  that  those  instruments 
would  not  last  and,  even  if  they  did,  cooks  would  not  pay 
any  heed  to  them.  He  was  afraid  the  chairman's  suggestion 
was  not  practicable. 
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POWER    TRANSMISSION     AT    220,000    V0LT5. 


A    California!!    Scheme. ' 


Confidence  in  the  attainment  of  a  230,000-volt  transmission 
pressure  has  long  been  mspired  by  the  successful  operation 
of  the  American  ioO.lMI-volt  lines,  but  the  actual  construction 
of  such  an  installation  was  delayed  by  the  engrossing  activities 
of  the  war  period.  That  power  transmission  at  this  pressure 
will  nevertheless  become  an  accomplished  fact  in  the  near 
future  is  proved  by  the  active  steps  which  the  Southern 
California  Edison  Co.  is  now  taking  in  that  direction.  lu 
what  follows  the  auto-transformers  referred  to  (for  raising  the 
line  pressure  from  1.50,(HX)  to  'JJtt.OOO  volts)  should  not  be 
confused  with  those  described  later,  which  are  to  be  used  for 
linking  up  a  new  generating  station  through  a  single  trans- 
formation from  11.000  to  '320,000  volts. 

For  some   years  past   the   Southern  California.  Edison    Co. 
has  been   studying  the   power  resources  of   the  San   Joaquin 


m 


Ftg.  1. — Increase  of  Maximum 
Transformer  Pressure. 


Fig.  2. — Diagram  of 
Connections. 


river  and  preparing  to  develop  them  as  the  demand  for  power 
jirows.  The  studies  revealed  the  fact  that  there  was  between 
700.000  and  800:000  kW  available,  the  larger  part  of  which 
must  be  transmitted  to  Los  Angeles,  a  distance  of  240  miles. 
Since  the  capacity  of  the  two  loO,000-volt  circuits  now  operat- 
ing over  that  distance  is  55,000  kW  each,  it  was  apparent  that 
the  possibilities  of  higher  voltages  must  be  studied  to  reduce 
the  number  of  circuits  and  to  obtain  a  correspondingly  re- 
duced cost  per  kW  transmitted. 

The  rapid  growth  of  the  load  indicates  that  additional 
plant  must  be  placed  in  operation  by  19'23,  at  which  time 
additional  capacity  will  be  needed,  and  raising  the  voltage 
of  the  present  Big  Creek  150.000-volt  lines  to  220,000  volts 
promises  to  be  the  quickest  and  cheapest  method  of  obtaining 
the  increased  capacity.  Gn  account  of  the  fact  that,  in  case 
anything  develops  to  make  this  plan  impracticable,  additional 
circuits  must  be  built  in  time  to  coincide  with  the  completion 
of  the  power  plant,  the  company  is  proceeding  as  actively  as 
possible  with  the  necessary  development  work  on  the  trans- 
mission line  at  the  present  time.  The  prolilem  is,  therefore. 
not  the  general  one  of  how  to  build  a  220,000-volt  transmission 
system,  but  the  more  specific  one  of  how  to  convert  the 
existing  150.000-volt  system  into  one  for  220.000  volts. 

The  studies  have  now  progressed  to  the  point  where  a 
concrete  plan  of  tests  is  ready  to  be  carried  out. 

Considering  first  the  line,  the  experiments  of  Peek,  Ryan, 
and  others  indicated  the  use  of  shield  rings,  the  effect  of 
which  is  to  cause  a  more  uniform  distribution  of  potential 
across  the  individual  units  of  an  insulator  string.  With  such 
an  arrangement  the  stresses  on  the  individual  units  are  con- 
siderably less  at  220.000  than  at  1.50.000  volts  without  the 
shield  rings,  as  far  as  fundamental  voltages  are  concerned. 
The  occasional  flashing  over  of  insulators  on  this  hue  has 
not  yet  been  acocunted  for,  and  while  perhaps  it  is  not  due  to 
any  one  cause,  the  normal  line  potential  probably  has  little  to 
do  with  it. 

The  first  step,  therefore,  will  be  to  equip  one  circuit  with 
guard  rings  throughout,  and  continue  to  operate,  it  for  a 
time  at  1.50,000  volts,  which  will  possibly  throw  some  light 
on  the  reason  for  the  flashovers.  The  next  step  will  be  tn 
isolate  the  lower  40  miles,  of  this  circuit  and  operate  it  at 
220.000  volts  energised  from  some  transformers  on  hand, 
but  not  carrying  a  commercial  load,  while  the  remainder 
continues  to  operate  at  150.000  volts.  There  are  strong  prob- 
abilities that  this  may  be  all  that  it  is  necessary  to  do.  but 
in  case  additional  length  of  insulator  strings  is  needed  and 
additional  shielding,  the  tower  tops  will  be  modified  to  provide 
the  increased  clearances  necessary  and  further  tests  will  l>e 
carrisd  out. 

Passing  to  the  varioiis  stations  on  the  line,  the  present 
stations  are  all  completely  eauipped  for  two  entering  Une 
positions  and   for  double  iSO.OOO-volt  bus  connections  inside. 


It  is  proposed  to  leave  the  inside  of  the  stations  exactly  as 
tney  are  now  and  to  install  in  Wie  outgoing  lines  banKd  ol 
irauslormers  for  raising  the  voltage  Irom  liiO.OUvJ  to  '.i^^U.UUU. 
iUe  Irauslormers  are  lo  bo  star-connecied  on  the  h.p.  side 
and  delta  on  the  low.  the  h.p.  siUe  will  Pe  arrangea  as  an 
auto-transformer  with  iou.Ouu-volt  taps  on  ttie  ■^'zO.OtW-volt 
wmding,  and  the  l.p.  delta  wmdings  will  be  approximately 
JO  per  cent,  capacity  and  ol  tbe  simplest  possible  design;  no 
attempt  will  be  maae  to  utilise  them  lor  any  other  functions. 

There  will  be  one  bank  of  these  trausioriners  in  eacn  line, 
installed  between  the  hue  and  the  station,  and  each  bank 
will  be  equal  to  the  capacity  of  the  station.  The  transformers 
will  become  a  part  ot  the  line,  and  will  be  treated  as  such, 
and  the  full  capacity  of  any  station  can  be  supplied  over 
either  line  through  the  transformers  connected  to  that  line. 
No  switching  equipment  of  any  kind  will  be  used  on  either 
side  of  these  transformers;  the  only  instruments  will  be  am- 
meters and  the  earth  connection. 

While  the  capacity  of  the  transformers  is  spoken  of  as 
being  equal  to  the  capacity  of  the  station,  it  must  be  remem- 
bered that  their  prmcipal  function  is  to  act  as  auto-trans- 
formers, and  they  «ill  be  actually  only  35  or  40  per  cent,  of 
the  size  of  ordinary  transformers  of  the  same  rating.  Moreover, 
they  can  be  designed  for  maximum  etliciency  at  one-half 
load  and  a  slight  fallmg  otf  permitted  when  one  bank  is  carry- 
ing the  whole  load  of  a  station.-  This  plan  has  the  advantages 
of  low  first  cost,  high  electrical  aud  financial  efficiency, 
elimination  of  high-voltage  oil  switches  of  high  capacity,  and 
does  not  disturb  or  render  obsolete  any  existing  plant  or 
investment. 

The  fact  that  the  circular-coil  concentric  winding  type  of 
transformer  is  to  be  used  in  building  the  highest  voltage 
power  transformers  in  the  world  gives  special  significance 
to  this  fo;'m  of  construction.  The  line  pressure  of  220,000 
volts,  which  has  been  tacitly  agreed  upon  as  being  the  ap- 
proximate economic  potential  for  the  extensions  and  inter- 
connections under  consideration,  constitutes  a  very  abrupt 
step  in  the  curve  of  maximum  transformer  voltages,  as  in- 
dicated by  fig.  1.  Nevertheless,  there  is  every  indication  that 
its  use  will  be  as  successful  as  that  which  characterised  the 
operation  of  the  150,000-volt  apparatus.  The  circular-coil  de- 
sign tends  towards  safety,  and  the  elimination  of  the  air  space 
in  the  main  containing  tank  is  a  noteworthy  improvement,  as 
is  also  the  new  oil-filled  bushing. 

Last  summer  the  S.C.  Edison  Co.  placed  an  order  with  the 
General  Electric  Co.,  U.S.A.,  for  four  water-cooled.  50-cycle, 
8,333-kVA  transformers  -which  will  step  up  the  11,000-volt 
pressure  generated  at  the  Big  Creek  No.  8  hydro-electric 
station  to  220.000  volts.  This  transmission  line  is  of  interest 
in   that    it  will    be    available  as    a    permanent    link    in    the 


Fig.  3.— Helical  l.p.  Coil  being  Wound  on  Insulating 
cylinder. 

220,000-volt  bus  by  which  it  is  proposed  to  interconnect  all 
the  large   natural    powers  throughout   California. t 

Tlie  transformers  under  discus.'sion  emphasise  clearly  the 
general  advantages  of  the  circular-coil  design  (viz.,  important 
simplification  of  the  major  insulation,  superior  mechanical 
strength  against  short-circuit  forces,  improved  thermal  charac- 
teristics, and  the  prevention  of  the  concentration  of  electro- 
static flux  due  to  abnormal  volt^cres).  as  well  as  the  G.E.  Co.'s 
novel  nrran  cement  of  windings  for  Y-connected  permanently- 
earthed   units. 

The  schematic  sketch,  fig.  2.  shows  tbe  connections  on  the 
h.p.  side  of  a  sintrle-phase  transformer,  not  the  number  of 
coils  or  their  spacing:  the  slanting  lines  indicate  series  con- 
nections between  the  tvio  core  legs  and  the  sjinmetrical  sec- 
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tions  in  the  body  of  the  windinfi  on  either  side  of  L  may  be 
paralleled  to  provide  t-ap  voltages.  The  h.p.  line  enters  the 
■■  buffer  coOs  "  L  at  the  centre  of  the  stacks,  or  groups  of 
h.p.  windings,  and  progresses  in  either  direction  in  two 
multiple  circuits  to  earth,  a  method  which  avoids  the  necessity 
of  insulating  the  winding  from  the  core  clamps  except  for 
the  voltage  of  one  coil,  and  eliminates  the  striking  distances 
and  creepage  surfaces  which  would  be  necessary  at  these 
points  for  unearthed  or  delta-connected  transformers.  The 
insulation  between  turns  and  coils  is  graded  so  as  to  afford 
»  very  high  safety  factor  at  the  line  end  where,  in  this 
design,  abnormal  stresses  would  reach  a  maximum.  It  is 
not  necessary  to  repeat  this  extra  insulation  in  the  body  of 
the  windings  as  might  be  required  with  intermixed  groups 
of  high-  and  low -voltage  coils. 

Ite  low-voltage  windings  consist  of  a  single  helical  coil 
for  each  core  leg  (fig.  3).  and  are  wound  on  ventilated 
insulating  cylinders  as  illustrated,  and  are  so  proportioned 
with  respect  to  diameter  and  thickness  as  to  give  ample  sup- 
porting surface  and  rigidity.  They  are  installed  next  to  the 
core  iron  and  inside  of  the  high-voltage  disk  Coils.  Support  is 
provided  at  the  top  and  bottom  by  insulating  blocks  resting 
on  the  core  frames.  Both  the  high-  and  l.p.  coils  are  of  the 
one  turn  per  layer  type,  built  of  round  cornered  rectangular 
copper  and  ventilated  and  supported  throughout  by  "  U  " 
spacers. 

The  transformers  are  of  the  same  general  construction  as 
the  10,000-kV.\.  120.fi00-volt  unit  shown  in  fig.  4.  but.  unlike 
the  latter,  have   no   porcelain    supports    at    the    ends   of    the 


Fig.  4.— a  10,000-kV.\ 
120,000-voLT  Transformer. 


Fig.  5.— An  Oil-filleu 
'2o0,0G0-voLT  Boshing. 


•tacks,  the  h.p.  coils  resting  directly  on  steel  plates  anchored 
to  the  top  and  bottom  core  frames. 

The  line  end  of  the  h.p.  winding,  coming  from  the  centre 
of  the  stacks  as  shown  in  fig.  2,  is  brought  out  through  a 
new  standard  oil-filled  250,000-volt  bushing,  fig.  5,  which  i.s 
interchangeable  between  the  transformers  and  h.p.  oil  cncuit 
breakers.  The  external  shell  consists  of  two  porcelain  pieces 
above  the  transformer  cover,  one  porcelain  piece  below  the 
cover,  and  an  intermediate  metal  cylinder  which  is  flanged 
at  the  upper  end  to  support  the  bushing.  This  metal  portion 
always  extends  below  the  transformer  oil  level  to  avoid  any 
possibility  of  corona  in  transformers  having  an  air  space 
between  the  oil  level  and  cover.  A  metal  tube  extends  from 
top  to  bottom  through  the  centre  of  the  bushing,  and  the 
intervening  space  between  this  tube  and  the  porcelain  shell 
is  filled  with  "  transit  "  oil  and  concentric  cylindrical  insulating 
barriers.  The  gla.=s  chamber  at  the  top  provides  space  for 
expansion  of  the  oil  and  indicates  its  level.  The  joints  be- 
tween the  shell  sections  are  made  with  treated  cork  gaskets 
compressed  locally  by  numerous  bolts  engaging  metal  clamp- 
ing rings.  The  central  tube  serves  as  the  conductor  when 
used  in  a  breaker  and  as  s  conduit  for  a  cable  conductor  in 
a  transformer. 

The  bushing  has  a  dry  flashover  voltage  of  660.000.  The 
lightning  flashover  is  estimated  at  more  than  twice  the 
normal  frequency  figure  and  is  equal  for  wet  or  dry  con- 
ditions. In  the  event  of  any  hieh  imnreswd  voltages  the 
bushing  will  not  puncture,  but  will  arc  from  the  (erminal  to 
earth  without  damage,  and  an  essentially  uniform  nurface 
distribution  of  potential  is  ohtnin<>d,  thus  preventing  corona 
on  the  snrfacei. 


The  containing  tank  is  of  the  "  oil  conservator  "  type,  hav- 
ing a  fiep.irate  chamber  for  oil  expansion,  and  involving  the 
elimination  of  the  usual  air  space  above  the  oil  in  the  main 
tank  and  the  isolation  of  the  hot  oil  and  transformer  insula- 
tion from  the  surrounding  air.  The  main  tank  is  always 
completely  filled  with  oil,  and  pressure  is  prevented  by  open- 
ing the  ausiUary  tank  to  the  outside  air  through  a.  "  breath- 
ing "  device.  Any  accumulation  of  moisture  iu  the  auxiliary 
tank  due  to  condensation  is  caught  in  a  sump  and  drawn  off 
through  a  pet-cock  at  the  bottom.  This  con.struction  elimmatcs 
"  breathing  "  in  the  main  tank  and  keeps  the  oil  absoluU'ly 
dry;  avoids  explosions  due  to  a  possible  mixture  of  air  'inj 
gas  formed  from  hot  or  decomposed  oil;  protects  the  luI 
from  "  sludging,"  and  preserves  the  transformer  insulation 
to  a  remarkable  extent. 

The  total  weight  of  the  transformer  is  50  tons  includmi; 
oil.  The  height  from  rail  to  top  of  bushing  is  24  ft.,  and  th.- 
diameter   is  lOi  ft. 

A  current  transformer  is  mounted  on  the  cover  and  connected 
into  the  neutral  circuit  before  the  tank  is  earthed,  and  the 
current  transformers  of  three  units  (one  three-phase  bank! 
have  their  secondaries  connected  in  parallel  so  that  any 
unbalanced  current  (earth  current)  can  be  measured. 

It  is  an  interesting  fact  that  the  manufacturers  had  actually 
designed  the  220-kV  transformers  long  before  any  definite 
plans  had  been  made  by  power  interests  for  operation  at  this 
voltage. 


CORRESPONDENCE. 


Letter*  received  hy  us  after  6  P.M.  ON  TUBSDAT  cannot  appear  until 
the  following  week.  Corretpondents  should  forward  their  communi- 
cations at  ths  earliest  possible  moment.  A'o  letter  can  be  published 
unless  we  hare  the  writer's  name  and  address  in  our  possession. 


The  Dover  Corporation  Electricity  Works  and  its  Staff. 

In  the  "Personal  Column"  of  your  current  issue,  it  is 
stated  that  the  Dover  Town  CJouncil  has  decided  to  give  notice 
to  practically  the  whole  of  the  technical  staff  at  the  electricity 
works,  and  to  offer  them  the  option  of  re-engaging  at  a  much 
lower  salary  for  each  appointment. 

This  move  must  be  resisted,  not  only  with  firmness,  but 
with  promptitude. ,_  It  is  to  be  hoped  that  as  far  as  the 
E.P.E.A.  is  concerned,  the  official  order  will  be  that  no 
official  who  is  a  member  of  the  ii.P.E..\.  shall  continue  for 
a  single  week  in  the  employ  of  the  Dover  Council  at  thts 
reduced  rate  of   pay. 

There  is  no  time  for  arguing  and  shilly-shallying  about  the 
matter.  Either  these  notices  are  withdrawn  or  our  members 
cease   to  serve  the  Dover  Council. 

Any  other  poUcy  means  that  Councils  up  and  down  the 
country  will  be  only  too  glad  to  follow  suit,  and  to  back 
Dover  Council  up,  if  they  think  there  is  any  chance  of 
forcing  these  terms  on  their  staffs. 

It  IS  a  matter  of  vital  mterest  to  every  member;  and  if 
necessary  we  must  be  prepared  to  pay  a  high  levy  in  order 
to  support  those  of  our  members  who  may  be  temporarily 
out  of  a  berth. 

The  only  policy  for  the  E.P.E.A.  to  take  is  to  shut  the 
place  down.  Any  half  measures,  any  vacillating  or  com- 
promising, will  mean  a  wholesale  slump  in  salaries  from  Dover 
to  Aberdeen. 

The  latter  place  has  been  humoured  a  good  deal.  The 
logical  result  is  seen  in  the  present  "  try  on  "  at  Dovev. 
This  must  be  stopped;  and  stopped  with  a  jerk. 

It  is  to  be  hoped  that  mains  men  and  shift  men  (I  happen 
to  belong  to  the  latter)  will  now  drop  their  public  quarrelling, 
and  w'ill  baek  the  E.P.E.A.  through  what  promises  to  be  a 
most  serious  crisis. 

Our  point  is  that  we  were  so  miserably  underpaid  in  1914, 
that  any  salary  Ust  based  on  double  the  1914  rate  would  leave 
us  far  below  the  wretched  economic  level  of  that  year. 

The  senior  shift  job  at  Dover  is  quoted  as  being  paid  at 
the  princely  salary  of  £100  a  year  in  1914.  If  the  berth 
had  been  paid  at  a  reasonable  rate,  the  lowest  salary  would 
then  have  been  i'160.   rising  to  £200  by  £10  a  year. 

The  salary  acceptable  to-day  should,  therefore,  be  at  least 
£320.  That  post  now  carries  £293.  and  it  is  proposed  to 
reduce  it  to  £2.36. 

Ijct  our  National  Executive  handle  this  matter  firmly  and 
promptly,  and  it  will  have  every  member  in  the  Association 
behind  it. 

P.  W. 

June    11th.    1921. 

Electric    Light    AViring   Systems. 

T  have  always  viewed  the  intelligence  of  my  fellow  followers 
of  the  art  with  some  considerable  feelings  of  pride,  but  your 
correspondent's  remarks  on  the  relative  merits  of  wiring 
systems  livive  given  rise  to  some  misgivings. 

Surely  it  is  only  a  matter  of  common  sense  that  a  wiring 
system  which,  under  certain  conditions  may  be  excellent,  will 
be.   nnder  other  conditions,  out  of  the  question. 

Because  one  thinks  personally  that  screwed  tubo  tnakt"" 
the  best  wiring  job.  it  does  not  necessarily  rule  out  of  court 
all   other   systems,    when    under   consideration    of   installation 
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costs  or  the  interference  with   decorations  C.T.8..  Henley'*, 
or  some  such   system   would  be  the  one   to  adopt. 

'  I  agree  that  Mr.  AUdread's  trouble  with  C.T.S.  cable  was 
!  probably  due  to  careless  handling  and  sharp  bends. 
i  I  am  amused  by  the  remark  of  Mr.  J.  M.  Ward  that  cement.- 
ing  the  ends  of  the  underground  conduit  gave  more  trouble 
from  condensation.  I  should  have  thought  that  the  remedy 
was  to  provide  an  outlet  for  the  water,  and  not  to  seal  the 
trouble   up. 

Lead  sheathing  is  likely  to  give  trouble  under  certain 
conditions,  unless  the  sheathing  is  itself  protected,  e.g.,  by 
compounding. 

The  writer  remembers  a  lead  telephone  cable  fixed  in  a 
brick  wall  losing  practically  all  of  its  sheathing  in  six  months 
owing  to  salt  being  present  in  the  sand  used  by  the  builderp. 
I  should  like  to  deprecate  the  practice  of  some  conduit  manu- 
facturers in  elfectually  enamelling  the  female  threaded  portion 
of  conduit  fittings;  this  is  liable  to  occasion  bad  electrical 
continuity.  The  writer  remembers  instances  of  trouble  in 
this  direction. 

In  conclusion,  whatever  the  system  adopted,  however  well 
engineered  the  installation,  the  degree  of  skill  of  the  wireman 
employed  must  be  the  deciding  factor  in  a  perfect  installation. 

H.  Verrall. 
June  11th,   1921. 

With  reference  to  Mr.  J.  M.  Ward's  letter  in  this  week's 
Review,  I  note  from  his  remarks  he  has  had  considerable  ex- 
perience in  electrical  work,  and  I  am  astonished  at  his  atti- 
tude towards  screwed  conduit. 

He  refers  to  a  church  building,  where  cables  are  run 
underground  in  screwed  conduit  covered  with  cement.  Was  it 
necessary  to  cover  the  conduit  with  cement?  In  buildings  of 
this  size,  a  trench  is  usually  provided  for  this,  whereby  access 
can  always  be  obtained.  On  the  other  hand,  and  in  this 
particular  instance,  where  the  conduit  w'as  covered  with 
cement,  may  I  ask  Mr.  Ward  if  he  is  assured  that  condensa- 
tion did  occur?  It  is  possible  that  the  job  may  not  have  been 
watertight  in  the  first  instance.  Much  depends  on  what 
class  of  conduit  was  used.  It  must  be  borne  in  mind  that 
various  qualities  are  on  the  market,  and  in  the  electrical  trade 
as  well  as  other  trades,  inferior  material  is  prevalent.  Nothing 
gives  more  satisfaction  than  a  well-laid-out  installation  of 
steel  conduit,  and  I  am  confident  that  this  particular  diffi- 
culty could  have  been  avoided  in  the  first  instance  had  a 
little  more  thought  been  given. 

I  am  in  constant  touch  with  consulting  engineers,  archi- 
tects, and  electrical  contractors  and  with  due  respect  to  the 
other  systems  of  lighting,  they  uighly  recommend  the  screwed 
conduit  system,  and  when  possible  insist  on  this  system  being 
employed. 

J.  P.   Gibb. 

Dundee. 
June  llth.  1921. 

The  Cost  of  Living  in  Spain. 

If  your  correspondent  "  Rover  "  is  going  out  alone  to  a 
Spanish  village  he  will  probably  have  no  alternative  but  to 
put  up  at  the  local  "  fonda  "  or  inn,  when  board  and  lodgings 
will  cost  him  up  to  12  pesetas  (approximately  9s.  at  present 
exchange)  a  day.  Accommodation  is  about  on  a  par  with  that 
provided  in  remote  English  villages.  The  food  is  good  and 
plentiful,  but  it  generally  takes  an  Englishman  a  week  or 
two  to  get  used  to  it,  owing  to  the  prevalence  of  olive  oil 
and  garlic.    The   sanitary   arrangements   are   crude. 

If  two  or  three  Englishmen  are  working  together,  the  best 
way  for  them  is  to  rent  a  small  house  and  furnish  it  with 
a  minimum  of  cheap  furniture,  but  taking  care  to  provide 
adequate  kitchen  utensils  and  cutlery.  Domestic  help  can 
be  hired  for  40  or  50  pesetas  a  month,  and  a  servant  will  do 
all  the  necessary  buying  of  food,  &c.  She  will  doubtless 
receive  a  commission  on  her  buyings  from  the  shop-keepers, 
but  will  nevertheless  buy  cheajier  than  an  Englishman  can. 
Expenses  by  this  method  work  out  about  the  .same  as  inn 
charges,  hut  there  is  the  advantage  that  fare  more  nearly  ap- 
proximating English  food  can  be  thus  obtained.  Also,  ex- 
penses are  more  under  control,  and  if  one  of  the  Englishmen 
is  put  in  charge  of  the  management  of  the  house,  the  total 
cost  of  living  need  not  be  more  than  £i>  or  £9  per  head  per 
month,  including  wine. 

"  Rover  "  will  find  the  Spaniards  of  all  classes  very  sociable. 
They  will  be  pleased  to  give  him  all  kinds  of  a.ssistance,  and 
if  he  has  a  knowledge  of  the  language  (no  matter  how  slight) 
he  should  find  his  stay  in  Spain  a  pleasant  one. 

E.  Scoft  Riveff. 

London. 

June  15th,  1921. 


The  London  Electricity  Inquiry. 

I  should  like  to  call  your  attention  to  the  last  parngrsph  in 
your  Editori«l  of  last  week  upon  the  above  subject,  which 
I  think  is  not  only  misleading,   but   in   part  inaccurate. 

The  main  reason  that  the  railways  can  supply  themselves 
with  electrical  energy  nt  a  cheaper  rate  than  they  could 
obtain  it  at  from  a  Joint  Electricity  Authority  is  because 
the  load  factor  of  the  railways  is  very  much  higher  th»n  that 
of  the  .Toint  Authority. 


No  doubt  the  sinking  fund  is  a  secondary  and  minor  factor, 
and  would  depend,  for  its  effect,  upon  the  amount  set  aside 
by  the  railways  for  depreciation. 

When  you  state,  however,  or  rather  infer,  that  generally 
private  enterprise  can  compete  favourably  with  municipal 
supply,  you  are  making  a  statement  which  is  entirely  opposed 
to  the  evidence  shown  in  all  the  published  comparative  state- 
ments of  costs  and  prices  charged,  which  is  overwhelmmgly 
in  favour  of  the  municipal  undertakings. 

Municipal. 
June  15th,  1921. 

Abnormal  Meter  Records. 

May  I  bring  to  your  notice  the  peculiar  behaviour  of  20 
meters  installed  for  lighting  installations  in  this  city?  There 
was  a  sudden  rise  in  consumption  during  the  month  of  March 
out  of  all  proportion  to  the  size  of  the  installations  connected; 
in  April  all  these  meters  showed  their  norma!  readings. 

It  may  further  be  noted  that  the  meters,  which  are  of  the 
Ferranti  a.c,  single-pha.se.  2;iO-volt,  60-cycle  type,  are  not  all 
connected  to  the  same  distributor  or  transformer.  Figures 
are  enclosed  showmg  the  readings  of  eight  of  these  for  four 
months  of  this  year  and  the  corresponding  mouths  of  laflt 
year. 


Units  Consuiibd 

1920. 

Jan.  Feb. 

Mar.  Apr. 

Total. 

15   1.5 

14  31 

76 

11   6 

11   8 

36 

53  42 

54  41 

190 

36  29 

37  18 

120 

17  14 

11  40 

82 

17  22 

7  20 

66 

23  20 

18  18 

79 

TJnitb  Coksomed 

1921 

Jan.  Feb. 

Mar. 

Apr. 

Total. 

35  18 

123 

21 

197 

5   8 

9« 

27 

138 

71  35 

115 

44 

265 

12  13 

105 

27 

157 

8  10 

202 

20 

240 

30  28 

228 

13 

299 

8   2 

93 

8 

111 

15  14 

139 

27 

195 

I  shall  be  obliged  if  you  can  give  me  any  reason  for  the 
above. 


Electricity  Works,  Ahmedabad. 
May  Wth.  1921. 


Forrest  Preston, 

Engineer  and  Manager. 


Armature  Core  Bands. 

I  would  be  pleased  if  you  could  give  me  your  opinion,  or 
any  of  your  readers  theirs,  on  the  following,  which  I  think 
would  be  of  interest  to  a  great  number  of  subscribers  to  the 
Review.  During  the  course  of  my  business  (electrical)  we 
have  come  across  an  armature  which  is  rated  at  1,750  r.p.m., 
this  h  wound  with  copper  strip  of  size  ..5  X  .048 ;  after  winding 
it  is  banded  on  the  core  with  No.  20  steel  banding  wire,  i  in. 
wide,  the  outer  bands  with  No.  18  steel  banding  wire ;  after 
running  some  time  the  core  bands  began  to  spread,  and 
ultima te\y  break  away.  Double  layer  bands  were  then  used. 
and  after  running  about  four  months,  burst;  the  outer  bands 
(on  the  winding)  still  remain  and  seem  quite  as  good  as  when 
put  on,  ai^d  do  not  show  any  signs  of  breaking  away.  As  I 
have  nevei*.  in  my  15  years'  experience,  come  across  any- 
thing like  this  before.  I  trust  that  you  will  endeavour  to  give 
me  the  benefit  of  your  readers'  opinions,  which  will  be  greatly 
appreciated  i^y 

\  Armature. 

June  21s<\  1921. 


\^     Standard  Brush>holders. 

Some  12  mon'ths  or  so  ago  I  was  shown  a  small  brush- 
holder  which  I  vbs  informed  was  likely  to  become  the  stan- 
dard, or  one  of  t\je  standards,  for  use  on  d.c.  machines.  Al- 
though I  have  m^de  several  inquiries  recently  I  cannot  find 
out  anything  furtltpr  with  regard  to  the  matter,  and  shall  be 
glad  if  you  can  givA  me  any  information. 

The  whole  questici^]  of  brush  gear  and  brushes  sadly  needs 
overhauling,  and,  psr.sonally,  whenever  I  hear  of  a  designer 
having  brought  out  i  new  type  of  brush-holder— an  item  of 
news  I  occasionally  c^ine  across — I  must  admit  I  feel  rather 
inclined  to  slay  him.  \s  I  am  quite  certain  there  are  enough 
types  of  holder  on  tl>e\ market  already  to  satisfy  any  reason- 
able   person's   requircmVnts. 

Any  information  whi*  you  can  give  on  this  matter  will, 
I  am  sure,  be  appreciated  by  a  good  many  engineer.'. 

\  Worried. 

June  list,  1921. 


The  Grading  y  Mains  Engineers. 

Like  "  Another  Meter  En&neor,"  the  writer  is  very  pleased 
to  see  that  at  last  .soinoone  Kas  dared  to  "  break  the  ice.  '  so 
to  speak,  regarding  the  statts  of  the  man  in  charge  of  the 
meters.  \ 

It  is.  indeed,  a  lamentable  fmf  that  amongst  a  great  number 
of  supply  authorities  the  metei  superintendent,  meter  tester, 
or  whatsoever  name  they  chosi  to  give  him.  is  looked  upon 
as  an  individual  who  is  oxpectedyo  be  able  to  satisfy  any  scep- 
tical consumer  an  to  the  accuraW  of  his  or  her  meter  (not 
an  ea,5y  job  by  any  means),  ann  to  be  at  the  becJ;  and  call 
of  all  and  sundry  on  the  undei^king.  from  the  managing 
engineer  to  the   office  boy. 

What  is  the  use  of  the  powei'  sta^on  technical  .'taff  carefully 
I'ompiling    the    cost   of    ctwl    per  \nit    sent    out.    ounces   of 
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■team  per  unit  (generated,  &c.,  if  the  man  in  cbaree  of  the 
meters  is  not  conscientiously  carrying  out  his  duties?  Is  it 
not  akin  to  the  old  saying  of  straining  out  gnats  and  swallow - 
iog  camels? 

There  can  be  no  doubt  what<?Ter  that  on  the  meter  miin 
depends  the  revenue  of  the  concern;  his  responsibility  in 
this  re-spect  shouid.  therefore.  I>e,  recognised  to  the  full,  and 
every  consideration  and  facility  should  be  given  him  to  carry 
out  his  work  efficiently.  He  should  have  at  least  a  respect- 
able test  room  and  reliable  instruments,  which  shouia  re- 
main his  as  long  as  he  is  employed  [ly  the  authority  concerned, 
and  not  be  used  as  a  workshop  for  the  wiremen.  nor  should 
his  instruments  be  placed  at  the  disposal  of  apprentices,  itc. 
Yet  how  of  tea  does  one  find  that  the  meter  department  con- 
sists of  some  out-of-the-way  corner  of  the  power  house,  badly 
lit,  and  filthy  dirty,  and  what  instruments  he  is  fortunate 
(or  unfortunate)  enough  to  possess  are  badly  in  need  of 
repair.  .V  few  pounds  laid  out  on  the  meter  department  will 
more  thau  repay  themselves  in  a  very  short  time  if  the  right 
man  is  there  to  carry  out  the  work,  and  if  the  right  man  is 
there,  purely  he  should  be  placed  on  an  equal  footing  in 
every  way  with  the  mains  engineer,  with  whom  more  often 
than  not  he  has  to  work  in  co-ordination. 

The  writer  hones  to  see  more  correspondence  on  this  subject. 
and  trusts  that  the  day  is  not  far  distant  when  the  long- 
forgotten  meter  engineer  will  receive  his  dues  in  more  ways 
than  one. 

Rev.  Counter. 

June  2-th.  laa. 


In  your  issue  of  June  17th.  one  of  vour  correspondents 
asks  if  any  reader  knows  of  any  grading  for  the  meter 
engineer.  I  know  of  a  4.000-kW  station  where  the  meter 
engineer  had  a  pre-war  weekly  salary  of  o.5s.  This  gentleman 
is  now  in  receipt  of  ^354  per  annum,  being  graded  on  the 
salary  of  the  mains  superintendent,  according  to  the  E.P.E.A. 
Schedule.  It  is  clear,  therefore,  that  he  must  be  in  grade  T. 
In  the  same  station  the  charge  engineers  were  getting  a  pie- 
war  salary  of  50s.  per  week — they  now  get  j6295  per  annum. 
That  does  not  look,  on  the  face  of  it,  as  though  the  meter 
engineer  had  a  lot  of  grounds  for  grousing :  whereas  the 
charge  engineer  (one  of  whose  snare-time  duties  used  to  bc» 
the  caUbrating  and  testing  of  meters)  is  in  grade  S:  one  below 
that  of  the  meter  engineer.  This  is  one  of  the  many  reasons 
why  the  charge  engineer  is  fed  up  with  the  E.P.E.A. 

It  Won't   Do. 


Perhaps  you  will  allow  me  to  correct  a  misconstruction 
which  "  C.  S.  W."  has  placed  upon  certain  statements  in 
my  recent  letter  wherein  I  urged  the  desirability  of  a  leaven- 
ing of  shift  men  being  elected  to  the  E.P.E.A.  committees. 
To  argue  from  this  that  I  advocated  the  packing  of  these 
committees  with  shift  engineers  merely  because  they  are 
shift  engineers,  and  without  regard  for  their  fitness  or  ability. 
ia  absurd,  although  the  absurdity  of  the  suggestion  :hat  brains 
are  the  exclusive  prerogative  of  day  men  is  no  less  obvious. 

It  is  a  Uttle  amusing  to  note  "  C.  S.  W.'s  "  estimate  of 
the  caUbra  of  the  genus  shift  engineer.  He  is  an  unskilful 
or  hot-headed  operator,  to  whose  tender  mercies  the  Asso- 
ciation i.s  not  to  be  Ughtly  handed  over.  This  ftartling  truth 
presages  a  serious  state  of  allairs  when  the  present  supply 
of  day  men  begins  to  give  out  and  has  to  be  replenished 
from  the  ranks  of  the  lower  grades.  Will  noc  the  electricity 
supply  industry  then  be  in  a  parlous  plight  indeed? 

Without  disputing  for  a  moment  the  e'Jcellence  of  the 
advice  to  select  the  best  man  for  the  job  and  vote  for  him. 
I  still  hold  that  p.sychology  should  be  considered,  and  it  is 
only  common  sense  to  beheve  that  those  who  are  bearing 
the  heat  and  burden  of  the  day  on  shift  duties  must  neces- 
sarily have  a  more  vivid  .sense  of  the  problems  pecuUar  to 
their  grades  than  tho.5e  who  are  fortumte  enough — not  in- 
variably nor  essentially  clever  enough — tj  have  become  eman- 
cipated. It  is  for  this  reason  chiefly  tnat  I  consider  a  pro- 
portion of  shift  men  on  the  various  committees  highly  de- 
sirable. 

I  fully  concur  in  the  opinion  of  '  C.  S.  W."  that  the 
Association  has  been  mo.st  skilfully  steered  so  far  through 
troublous  times.  All  honour  to  the  sen  who  have  succeeded 
so  well  in  a  difficult  task.  With  Kgard  to  the  Negotiating 
Committee,  of  course  it  is  easy  for  those  with  a  grievance 
to  seize  upon  the  first  scapegoat  that  presents  itself,  and 
possibly  the  severe  criticism  to  ivhich  this  body  has  been 
subjected  is  undeserved.  I  havf  little  doubt  the  member 
did  their  best  in  the  interests  o  all,  according  to  the  faith 
that  was  in  them.  I  would  rot  dream  of  doubting  their 
integrity,  only  I  feel  it  is  unfrrtunate  that  I,  along  with  so 
large  a  number  of  members  of  the  E.P.E.A.,  should  have 
occasion  to  regret  the  necessit/  of  signing  myself 

Grade  8. 
June  'XJth,  1921. 


My  reason  would  be  that  the  mercviry  rectifier  is  irreversibla 
and  as  regenerative  control  would  probably  be  used,  it  is 
conceivable  that  the  regenerated  power  of  the  system  might 
occasionally  exceed  the  load  for  a  few  minutes.  L'nder  those 
conditions,  if  the  supply  were  wholly  through  rectifiers,  the 
line  volt.-i  might  bicome  excessive,  and  the  only  regenerative 
brake  then  available  to  the  locomotives  would"  be  that  pro- 
vided b\-  a  resistance  which.  I  uuagine.  would  be  required 
to  maintain  the  arcs  under  such  circumstances.  Of  course, 
I  admit  that  the  occurrence  of  the  above  condition  would 
be  more  frequent  in  the  case  of  the  electrification  of  a  com- 
paratively short  mountain  section  such  as  has  been  done 
m  the  United  States,  than  in  the  case  of  a  whole  system  like 
the  S.E.  &  C.R. 

The  title  (not  my  choice)  of  "  M..-\.R.'s  "  letter  and  my 
previou.s  one  is  somewhat  unfortunate,  as  the  case  was  not  one 
of  the  conversion  of  l..iOO  V  a.c.  but  of.  I  imagine,  about 
tJ,(X)0  V  a.e. 

Up  to  about  I'J.OOf)  A'  a.c.  the  motor  converter,  of  cour.se, 
needs  no  transformer. 

K    W 

June  Tilh,  19-21. 

Marine    Electrician. 

Could  you  give  me  any  information  as  to  how  I  could 
get  mto  the  mercantile  marine  as  an  electrician,  or  where 
I  C'luld  get  such  information? 

E.  R.  M. 

LThe  usual  course,  we  beheve.  is  to  apply  direct  to  shipping 
companies.  Possibly  our  readers  will  help  our  correspondent. 
—Eds.    Elec.   Rev.] 

Technical  Books. 

I  should  be  very  grateful  to  any  of  yoiir  readers  who  could 
express  an  opinion  on  a  technical  work  which  is  in  my  pos- 
session, namely,  the  "  Cyclopedia  of  .Applied  Electricity," 
published  by  the  .\merican  Technical  Society   (1921). 

I  am  only  a  young  engineer,  and  would  like  to  know  from 
more  experienced  authorities  if  this  work  can  be  relied  on 
for  general  information  regarding  electrical  engineering  in 
this  country. 

I  should  also  be  glad  to  hear  of  a  similar  complete  and 
up-to-date  publication  dealing  with  practical  electrical  en- 
gineerine  as  applied  in  England. 

L.  W.  C. 

June  mth,  1921. 

["  Modern  Electrical  Engineering  "  (1919),  edited  by  Prof. 
M.  Maclean,  is  the  most  encyclopKdic  British  work  on  this 
subject.— Eds.  Elec.  Eev..] 


Convertiiif?  SO-cycle  Alternitlnf;  to  l,50O-V  Direct  Current. 

I  am  obliged  to  "  M.  .\  R."  for  hi.i  criticism,  and  admit 
that  for  the  moment.  I  had  forgotten  the  mercury  arc  rectifier. 

I  am  not  an  expert  in  electri-  traction,  but  in  the  case 
nnder  discussion.  I  shoild  be  inclined  to  install  mercury 
pectifiors  in  most  of  th«  sub-stations;  but  I  would  install, 
say,  two  motor  converte.-i!  somewhere  on  the  system. 


Diesel    Engine    Repaired    by    Welding,  —  Much    has 

recently  been  written  on  the  subjecl  of  electric  welding,  but 
the  following  brief  description  of  the  repair  of  a  600-b.h.p. 
Diesel  engine  carried  out  by  this  means  may  be  of  interest 
to  engineers.  The  repair  was  effected  without  dismounting 
the  engine,  for  the  Charing  Cross.  West  End  &  City  Elec- 
tricity Supply  Co..  Lt<l..  at  the  St.  Martin's  Lane  station. 

Tlie  base  of  the  main  A  column  of  the  engine  was  cracked 
as  the  result  of  an  accident,  the  crack  on  one  column  extend- 
ing right  round  the  front  half  and  about  two-thirds  roun'' 
the  back  half  of  the  column  through  metal  varying  from 
i\  to  .3i  in.  thick,  whilst  the  other  column  was  cracked  at  the 
ends  inside  and  outside.  Work  was  commenced  by  chipping 
out  the  metal  surrounding  the  crack  from  both  sides  of  the 
ca.sting.  to  form  a  "  vee  "  for  the  reception  of  the  \\eld 
metal.  34  in.  wide  and  varying  in  depth  with  the  thickness 
of  the  casting.  The  welding,  which  was  carried  out  with 
"  A.  W.  P."  electrodes,  was  commenced  as  soon  as  one-half 
of  the  crack  had  been  chipped  out  and  other  operations 
necessary  on  this  class  of  work  were  completed. 

It  may  here  be  mentioned  that  welding  cast  iron  is  at 
all  times  a  difficult  matter,  and  that  the  difficulties  are  in- 
creased where,  as  in  this  case,  the  casting  cannot  be  pre- 
heated. The  Union  Electric  Welding  Co.,  Ltd..  which  was 
responsible  for  the  work,  is  able,  however,  as  has  been 
pointed  out  in  our  columns  by  Major  ,J.  Caldwell,  t,o  weld 
this  metal  with  good  results  owing  to  the  fact  that  its 
operators  can  reduce  to  a  minimum  the  injurious  strains  set 
up  in  the  metal  due  to  the  contraction  of  the  casting  on 
cooling. 

Welding  was  proceeded  with  in  section."?  of  about  9  in., 
great  care  being  taken  that  the  added  metal  was  thoroughly 
united  with  the  original  metal.  Approximately  700  ft.  of 
"  .\.W.P."  electrodes  were  used,  representing  ."50  lb.  of  added 
metal,  and  n<!  the  electricity  for  welding  was  supplied  by 
the  Charin?  Cross  Co..  the  onlv  enuinment  required  consisted 
of  3  nortahle  resistance,  electrode  holders,  and  cab'en.  A 
portable  air-comnressinc  plant  was  used  to  servo  the  pneumatic 
to-ilfl  iioed  f'^r  the  chippini?  operation. 

Great  credit  U  due  to  the  encrineer  of  the  Charing  Cross 
0>.  for  bavin?  this  import.int  repair  carried  out  by  means 
of  electric  welding,  thereby  savine  the  company  a  considerable 
amount  of  time  and  money.  The  engine  was  run  on  load 
within  four  weeks  from  the  commencement  of  the  repair. 
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fHE    ELECTMOii   KEYIEW. 


NEW     ELECTRICAL    DEVICES,     FITTINGS    AND    PLANT. 


Readert  are  int'Ued  to  futTwU  piurticula/ri  of  new  or  vmyroved  devictt  and  apparatU4,  tok/ieh  will  be  pubUthei 
if  oontidered  of  tuficient  interett. 


The  "  Oarage  "  Converter. 

Till'  |iiiil)lcin  of  i-hiii-giiig  tliu  .saialler  sizes  of  accumulator 
lidiu  Mil  II. c.  circuit  may  l>o  easily  solved  by  moaus  of  the 
"  (laratje  "  current  coMverter  (fin.  I)  made  by  tlie  Ovkrskas 
Bngin'kkiunu  Co.,  Ltd.,  l()3-iG.5,  Great  Portland  Street,  vv.  1. 
This  device  consists  of  a  small  auto-transformer  which  reduces 
the  pressure  of  an  ordinary  lifihtinj:;  circuit  to  the  lower  Volthgc 
necessary    for    charging   accumulators.      Combined    with    tlie 


Fig.  1. — The  "  G.ar.-vge  "  CuHiiEXT  Converter. 

transformer  is  an  ordinary  vibrator  which  ensures  that  the 
current  pas.ses  in  one  direction  only.  As  the  current  taken 
by  the  converter  is  small,  the  appliance  may  be  connected  to 
any  wall  plug  or  lamp  socket  on  a  circuit  of  the  correct 
voltage  and  frequency.  The  usual  sizes  range  from  4  to  1'2 
volts  for  110-  or  '200/tMO-volt  circuits;  they  are  supplied  for 
;iny  rre(]uency  from  '25  to  KJO  cycles. 

A  Flexible  Insulating  Coupling. 

Among  the  exhibits  at  the  recent  Rubber  Exhibition  at  the 
Agricultural  Hall  was  a  patent  flexible  coupling,  shown  by 
its  makers.  Messrs.  R.  Pauset  Gillespie  &  Co..  42,  Frederick 
Street,  Edinburgh..      This   coupling    (fig.    4)    consi.sts   of   two 


TTtIMTV  "    Cl'KRI'AT    I.IMITRI! 


c.i.stings  only  with  a  number  of  rubber  bulTcrs  which  are 
\ery  durable.  As  the  coupling  is  virtually  a  universal  jomt 
(the  maximum  degree  of  angularity  being  fixed  by  the  clear- 
iiiice  allowed  between  the  two  parts)  all  inaccuracies  ot  align- 
ment are  neutralised.  The  coupling  can  be  driven,  in  either 
direction,  and  either  of  the  tw^o  halves  can  be  keyed  to  the 
driving  shaft.  The  contact  area  between  the  iron  and  the 
rubber  is  automatically  adju.sted  to  suit  the  load. 

The  "  Utility  "  Current  Limiter, 

The  ■•  riililv  "  cuneiit  limib'r  was  described  in  these 
rolumus  s.inie  ni.mths  ngo.  The  niiikers,  ELECTRICAL  Ih'll.lTlKS, 
1  Til      ]-■',    Shel.<atr   Road,   S.W.  11.   have    sent    us  particulars 


of  an   iiiipioviiiiiiil   iiiaient  applied   loij   introduced  into  this 
instrument. 

As  in  other  types,  the  "  Utility  "  current  limiter  provides 
for  a  flicker  when  excessive  current  is  used,  but  a  certain 
amount  of  heat  can  be  obtained  even  with  this  flickering 
current.  Hence  a  neat  little  imnrovement  iii  the  ebonite 
mercury  tube  has  been  introduced.  From  the  illustration  (fig. 
'2)  it  will  l)e  seen  that  a  griMjve  A  is  provided  in  the  lower 
part  of  (he  tube.  This  groove  does  not  affect  the  working  of 
the  liiniter  in  normal  operation  or  even  when  there  is  a 
small  dverload,  as  the  plunger  does  not  rise  high  enough.     If. 


ex      0     0       ®     0:     ;ia  ■ 


Fig.  3. — Ediswan  Current  I>imiter. 


SPtciAL    Rueaen    balls  ^ 


SECTIONS  OF  tWTENT  FLEXIBLE  COUPUNC. 

Fio.  -4.— A  I'licmulk  Insii.uing   Coicling. 

however,  a  consumer  who  has.  say,  a  1  amp.  limiter  in  his 
IhiiiM'.  endeavours  to  use  a  Mat  iron  or  other  healing  device. 
using,  say.  I  .o  amps,  the  .plunger  in  its  flickering  operation 
w  ill  "rise  sullicientlv  for  the  bottom  flange  to  slip  into  the 
groove  and  rest  on  "the  bottom  face.  There  is  no  uncertainty 
m  this  action,  as  the  ])Uinger,  although  floating  in  inercury.  is 
in  unstable  equililirium.  and  tends  to  a*ume  a  tilting  posi- 
tion in  the  tube,  thus  forcing  one  \wh\t  ot  the  bottom  flange 
into  the  groove.  W  ith  the  plunger  in  this  position  the  circuit 
is  defmitelv  broken,  and  will  remain  .so  until  the  liraUer 
ca.se  is  tapiM'd.  .\  comparatively  slight  tap  will  n-lease  the 
plme'er.  but  if  the  exces.sive  load  continues  the  plunger  again 
risi's^aiid  imiiicliatelv  drops  into  the  groove  again.     A  further 


IN  -.1  ic.ui.s,-.  no  openiutj  in  the  cover.  • 

A  New  Current  Limiter. 

proper  consists  of  a  l-slianed  lam  mated  vnk^^'  l^\  i  "'•     ' 

a  main  series  coil   (B)    on  tnr     W    o.,  I'l      • '•■^*'  S''"''""'"^ 

iiiipsil 

in  circuit.  Below  the  fibre  arm  (D)  will  be  noted  a  fi  rthpr 
stop  screw  (H)  and  this,  together  with  the  screw  frM;« 
r" 'kef  i?'"""*  necess.^r.vf  the  ad  ustine^it'T  theS.mit 
ZJf  u  e^'^eedmgly  simple,  and  can  be  carried  ont  hi 
practica  ly  ine.xperienced  people  quit*,  readil^  In  addition 
resist!nce'\F?%,'''^''"  Proper,  the  case  contains  the  lam 
resistance   (I<),  two  single-pole  fuses  (.T)  and   (K)    a  termin , 

chamb  •'  InXrur  "1  ""  l^IvVsyst^ni^'and  Smg 
cable  is  emnoved?..w  ,1'"''^'*'  lead-covered  paper-insulated 
r,ll  tu  '^'"P'°>ed).  as  well  as  an  earthing  c  amp  (N)  Therp 
fore,  the  case  contains  absolutelv  all  tl,;,l  is  nr  ,  si  r v  in  nnW 
to  give  service  to  a  consumer.    It  is  mm. , ,  s  ,   ,  ?i 

authority  to  buy  separately  tiJ^C'r  ,■  hH^'Si;^^ 
chamber.  &c.,  and  to  mount  them  all  on  ,  ,4  alate  boa?d 
and  mterconenet  them;  all  supply  authorities  d<  not  u^  the 
loop-in  system,  but  at  least  one  Corporation  wiichusef  this 
!;trj°  '^""'b'nation  with  the  Ediswan  C'ting  device 
..t  nn'.   h  r  '"fo^^d,  that  it  can  by  this  means  give  ser v  ce 

UeZ,il^.f ,.,'''";.■  r.  "'''•■  r  T''  "'"'h  *'""''  ^n^end 
nil   iMiiiKM    to  MMif)ns  consKlcnitirin. 


NBW     PATENTS     APPLIED     FOR,     |»ai. 

(MOT  THT  PUBUBBKO.) 


.ompiled   »prc3&ly    for    ih 
SlBPHBNS.   Charteri^d   Fa: 


.  ">■""»■  -»•'.  Hijjti  Holborn,   London,  W.C.I. 

S:  "lEE £S^'i^;;'/£i'^" ^"NS;:iuno „.. 

ClouKh.     Jun.;   13lh.  IhoiMSon-Houslon   Co.,   Ltd.,   and   I-.    H. 

Wo]yJamJ"iu'!!:'lZh.    '"'""'    ''"■    P'"""'«"P'>^    »"<'    telephones. ••       M.     |.;. 
<:i.*'Lfj.   "junTKlMT""""    '"'    '■'*'"'"    "•°"'""     H-.    «.    Creed   .-.nd    Creel    &■ 

IS;  "aI;:;::;,;;;^":*,*"^:;,"  ^  w,  whis,,,..,,,,.  ;„„.  ,3,1,. 

coii;,"   >.  Greenh:d«h^.,nd'T''I  ^;!l;:tZ'°"  l,T',i"f    "'"«•'•    "'"l!"""*.    »nd 

16,302.     •■El.r.ri..dlv.h,.a..d   {'JkCnJlenJ"    C      \      ,■      r, 
Ihynne.    June   14th.    '  -^"ontnt-oien..       G.  A.    I,.    Ihynne  :.nd    H.    S. 

16.312.    ■•  .M.iKn.lo-.k.ctric  mac-hin,=  "    p    ur    .        .      . 
16,317.     "D-vices    lor     nr,-^n,i^  F.    Weslwood.     June    14lh. 

''\T^r. !'"<'>"'■■■     H.  £;::tV''."Tune"T47h!'     "'   '■'•'""''     '"-ndescen,     ,on,p, 

16.363.     ••  Eieclric.il    siunallinK    .Methods  •■p'p''T-     '""',   """• 
10.369.     ••  Motor     inLthnnk  „     1,^    ,   .  ••    ^;    ?"""'•     J"""  "'h. 

L.n.-,Ehan.     June  u!h  ••■ulomafc     telephone    s>.tems,    ir."        J, 

Irf??'     ."^'Bi'lerinK   system,. "    T.    Len.i^han      JuneUth 

ig^o     ..  ^y"""."","^    telephone  svs.etn.."    T.    LenaHh..^      Fun,-   U,h 

'6,J72.        Eleetr.cal  lime  snitches."     I-,   Roe.    Jun'*"liih 


16,388.     "Telephone    s>.l,,„.  -        i        ,, 
|l-rance,  June  IBth    102(11 

16,393.     "  Automali,-     ,„iv;,„„„ 
lunc'   Uih      •„V'°"''""-     "laMmum-currenl 
June    I4tt).     ((jerinanv       uni-    Ilrh     l<M/i  \ ".  .* 

M'^r-Jnni^^^h:^-'"^'"    ""•"="-"    J-    "^^    '^-'■er,    H.    M.    ,„„    „„    ,,.    ,. 


J    A.    Ihoma,.       Ju„6    u,|,, 
Sieniens-Sehuck<  itwerLi. 


.       June  Hih! 
164'5'    '•  Kir?-"  """S  "'"'  '"">='  "^"nnections."    J     B     r. 


June  14lli. 


loll 

,,1«.M1.     "Vulcanite 

Co..  Ltd.     June   13th. 


ulator    bo.\ 


L.     Un 


I'l    C.     M...■into^h    \ 
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prhM   and   abridgeo"'^'^ 


subsequent   pn 


whirh 


spocJfiealions    will    be 
I   be   taken. 


39,526      "  Galvanic    batteries. 
Slates     March  8th.)     (140,052.) 

-J.aJi.     "  Uynanio-electric    in 
1!'18.     (135,801.) 

•i!t,53B.     "  l£lvctrically.driven     motor."    A      Ucor»t  \-„v       , 

jiTanre,   .Nuvcmber  ''r.h     I'llH  ^     iric  iw-^  .        '-eiorjt.        .\oveml 

:W.06:i.     ••  Windinjso'       alter!     ;•' 
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Last  week  was  signalised  by  the  resumption  of  the  series 
of  Engineering  Conferences  organised  by  the  Institution 
of  Civil  Engineers,  which  was  interrupted  by  the  war ; 
a  very  full  programme  was  laid  before  the  members,  and 
there  was  a  great  deal  that  was  interesting  in  the  pro- 
ceedings, which,  despite  one  or  two  small  hitches,  proved 
very  successful. 

The  presence  of  the  American  engineers  delegated  to 
confer  upon  Sir  Robert  Hadfield — and,  through  him. 
the  British  engineering  profession  in  general — the 
highest  honour  at  the  command  of  the  kindred  fraternity 
in  the  United  States,  greatly  enhanced  the  dignity  and 
significance  of  the  assembly  over  which  Mr.  John  A. 
Brodie  presided,  and  the  large  attendance  of  engineers 
from  all  parts  of  the  country  bore  witness  to  their 
interest  in  the  proceedings. 

We  were  glad  that  the  President,  in  opening  the  Con- 
ference, seized  the  opportunity  to  impress  upon  the 
audience  the  fact  that  the  engineer  owed  it  to  the  com- 
munity to  take  an  active  part  in  the  solution  of  the 
social  and  industrial  problems  with  which  the  nation 
is  confronted  to-day.  It  is  an  old  theme  with  us;  we 
have  always  held  that  the  training  of  an  engineer,  which 
involved  not  onh'  the  development  of  a  logical  and 
scientific  habit  of  thought,  but  also  an  intimate  associa- 
tion from  the  commencement  of  his  apprenticeship  with 
the  manual  workers  in  the  industry,  peculiarly  fitted 
him  to  deal  with  labour  questions,  while  the  constant 
necessity  of  studying  ways  and  means  of  attaining  de- 
sired results  with  the  minimum  expenditure  of  time, 
effort,  and  money — in  other  words,  the  science  of  com- 
mercial efficiency — similarly  equipped  him  with  qualities 
essential  to  the  successful  conduct  of  public  affairs. 
These  are  not  all  the  requirements,  it  is  true;  the  study 
of  economics  in  the  broadest  sense,  and  of  politics  (but 
not  the  politics  of  the  professional  politician,  from  whom 
deliver  us)  is  also  necessary,  but  the  competent  en- 
gineer is  a  student  to  the  end  of  his  life,  and  may  be 
trusted  to  acquire  such  information  when  he  needs  it. 
The  same  note  was  struck  by  Dr.  Ira  N.  HoUis  in  re- 
sponding to  the  President's  welcome;  he  emphasised  the 
necessity  for  the  engineer  to  take  his  share  in  the  social 
and  political  work  of  the  world,  and  in  evolving  a  new 
social  system  based  on  the  doctrines  of  Christianity. 

Turning  to  the  work  of  the  Conference,  we  may  remark 
tliat  there  were  over  50  short  papers  introducing  discus- 
sions in  seven  Sections,  sitting  simultaneously,  and  that 
to  attempt  to  survey  this  mass  of  matter  would  call  for 
the  qualities  of  a  superman.  Add  to  this  the  fact  that 
the  Institution  of  Mechanical  Engineers  was  holding 
its  London  Summer  Meeting  at  the  same  time,  dis- 
cussing 16  branches  of  the  subject  of  "  Thermal  Effi- 
ciency of  Heat  Power  Plants  "  during  two  of  the  thre« 
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daya,  and  we  Lave  the  conditions  for  a  severe  attack 
of  mental  indigestion.  Unlike  the  proceedings  of  the 
Engineering  Conference,  the  whole  of  the  work  of  tlie 
Mechanical  Engineers'  Conference  was  of  more  nr  less 
immediate  interest  to  the  electrical  and  allied  industries, 
and  we  are  glad  to  know  that  it  will  be  made  available  in 
printed  form  hv  the  Institution  concerned. 

Whilst  we  do  not  question  the  obvious  necessity  of 
holding  sectional  meetings  simultaneously  on  occasions 
of  this  nature,  we  doubt  the  wisdom  of  holding  fwu  en- 
gineering conferences  at  the  same  time,  and  we  feel  that 
it  indicates  a  lack  of  co-ordination  or  co-operation  be- 
tween the  two  societies.  We  know  that  those  words  are 
becoming  somewhat  wearisome,  but  there  never  was  a 
time  in  our  industrial  history  when  the  observance  of 
the  principles  which  thej-  denote  was  more  imperatively 
necessary.  We  understand  that  the  Summer  Meeting 
was  originally  fixed  for  the  preceding  week ;  was  the 
date  altered  merely  in  order  to  receive  the  American 
delegation,  or  was  it  true — as  we  have  heard — that  a 
spirit  of  rivalry  (we  would  not  say  jealousy)  was  the 
cause)  Whatever  the  reason,  we  think  the  decision  was 
somewhat  ill-advised  and  unfortunate.  By  all  means 
let  us  have  a  large  joint  conference,  but  let  it  be  one. 
We  look  forward  to  the  day  when  the  electrical  societies 
in  this  country  will  join  hands,  under  the  aegis  of 
E.D.A.,  in  holding  a  convention  comparable  to  the  huge 
and  enthusiastic  gatherings  of  the  N.E.L.A.  in  the 
United  States — united  and  harmonious. 


COMPETITION     IN     THE     SOUTH 
A:\IERICAN     MARKET. 


DuKixo  the  course  of  the  war  the  South  ."American 
market  was  necessarily  deprived  of  most  of  the  cus- 
tomary imports  of  electrical  machinery  and  plant  from 
Europe,  and  both  Japanese  and  American  firms  en- 
deavoured to  step  into  the  breach.  Swiss  engineering 
works  did  a  certain  amount  of  business,  or  rather,  made 
efforts  to  execute  old  orders  when  export  and  transport 
facilities  were  available  to  them.  To  the  credit  of  at 
least  two  Swiss  engineering  firms  can  be  set  on  record 
the  fact  that  they  definitely  refused  oSers  made  to  them 
by  German  firms  to  act  as  the  intermediaries  for  the 
latter  in  the  oversea  export  trade,  in  contradistinction 
to  what  happened  or  what  was  sought  to  be  accomplished 
in  certain  other  countries  in  Europe.  As  already  men- 
tioned, the  Japanese  succeeded  in  entering  the  South 
American  market,  while  American  firms  tried  greatly 
to  extend  the  scope  of  their  business  in  that  part  of  the 
world.  On  the  other  hand,  the  German  agents  of  all 
kinds  in  South  America  or  their  nominees  made  a  prac- 
tice of  purchasing  electrical  and  other  engineering  manu- 
factures from  American  works  for  the  purpose  of  keeping 
alive  the  German  connections  during  the  war.  Black 
lists  or  no  black  lists,  the  intermediaries  of  the  German 
agents  managed  to  retain  the  connections  for  the  latter 
in  some  form  or  other,  for  while  it  was  possible  to  pre- 
vent German  trading  through  intermediaries  in  Euro- 
pean countries,  it  was  impossible  entirely  to  stop  such 
trading  by  the  operation  of  black  lists  enforced  as  far 
at)  possible  by  Allied  diplomatic  action  in  South  America. 
Now  the  turn  of  the  tide  appears  to  have  begun. 
Japan,  which  in  pre-war  times  had  no  labour  question 
in  the  European  sense  of  the  term,  haa  one  at  present, 
»nd  it  is  said  that  the  yery  cheap  Japanese  labour  is  a 


matter  of  the  past,  owing  to  labour  disputes  and  the 
higher  wages  w;hich  have  to  be  paid  to  the  men,  who  have 
awakened  from  their  former  ready  resignation  to  cir- 
1  umstances.  The  Americans,  too,  have  a  labour  pro- 
blem to  some  extentj  but  not  of  the  kind  which  will 
probably  confront  thenj,  because  they  cannot  expect  to 
escape  a  reaction  of  the  European  labour  movements  at 
some  future  time.  What  these  facts  mean  in  connection 
with  the  South  American  market  is  that  by  way  of 
comparison  with  the  goods  which  the  Germans  are  pour- 
ing into  that  continent,  the  Japanese  and  the  American 
goods,  at  all  events  the  latter,  have  become  very  deai^ 
and  are  unsaleable.  Large  shipments  of  German  irofl 
and  steel,  mechanical  appliances  of  various  descriptions, 
and  electrical  machinery,  are  understood  to  have  reached 
South  America  at  prices  at  which  American  manufac- 
turers are  unable  to  compete  because  they  were  produced 
at  high  prime  costs,  and  are  now  lying  unsold  at  the 
ports  and  warehouses  in  South  America.  Xo  wonder 
the  Americans  are  becoming  alarmed  at  the  change  in 
the  situation  of  affairs. 

There  is  no  doubt  that  German  rompetitioii  in  the 
South  American  market  has  now  set  in  with  renewed 
vigour  for  many  reasons.  Apart  from  the  facilities 
afforded  hj  the  depreciated  German  currency,  wages  in 
Germany  are  really  insignificant,  notwithstanding  that 
they  have  been  repeatedly  increased  during  tlie  past 
twelve  months.  The  rates  paid  to  mechanics,  for  in- 
stance, are,  and  were,  is.  5d.  for  an  eight-hour  shift 
at  the  beginning  of  May  of  the  present  year  on  the 
basis  of  the  then  rate  of  exchange,  which  is  the  only 
true  measure  of  the  value  of  the  wages  as  compared  with 
those  paid  in  other  countries.  The  price  of  coal  was', 
and  still  is,  considerably  cheaper  in  German}'  than  in 
England  and  perhaps  also  in  America;  shij^ping  rates 
from  (Jerman  ports  to  South  America  are  considerably 
lower  because  the  wages  paid  to  the  crews  are  only  one- 
third  of  those  paid  on  British  and  American  ships — it  is 
even  said  that  they  are  much  less  than  one-third — the 
consequence  is  that  the  Germans  either  alone  or  in  con- 
junction with  their  Dutch  shipping  friends  are  able  to 
transport  cargo  at  rates  at  which  all  other  shipping 
companies  in  the  world  would  be  involved  in  a  loss. 
The  Germans  have  a  growing  number  of  their  own  ships ; 
tliey  constructed  over  200,000  tons  last  year,  and  as 
soon  as  the}-  are  able  further  to  increase  the  number  of 
lines  in  service  it  is  believed,  at  least  in  Scandinavian 
shipping  circles,  that  they  will  secure  a  considerably 
greater  amount  of  the  carrying  trade  of  the  world,  be- 
cause under  existing  circumstances  they  can  run  their 
vessels  on  a  much  more  economical  basis  than  the  ship- 
ping companies  of  any  other  country.  It  is  of  no  use 
blinking  the  facts;  the  Germans  are  out  to  win  if  pos- 
sible, by  "  peaceful  trade  penetration  "  what  they  failed 
to  achieve  by  force  of  arms.  Let  us  take,  for  instance, 
the  German  trade  returns,  the  tardy  publication  of  which 
has  now  been  resumed  by  the  Statistical  Board  of  Benin. 
Leaving  out  of  consideration  the  question  of  values, 
which  would  be  misleading  under  the  present  depre- 
ciated condition  of  the  mark,  the  official  German  figures 
show  that  while  the  imports  of  machinery  and  of  elec- 
trical manufactures  in  the  eleven  months  ended  with 
last  November  amounted  only  to  5,26.3  tons,  the  exports 
of  machinery  in  the  same  period  totalled  344,900  tons, 
and  those  of  electrical  manufactures  reached  60,700  tons 
in  the  same  term  of  months.  And  we  see  no  reason  for 
refusing  to  accept  these  statistics  as  representing  the 
actual  turnover  of  the  foreign  trade  of  the  country.  It 
will  be  impossible  until  a  later  date  to  ascertain  what 
proportion  of  these  tonnages  was  sent  to  South  America 
or  what  tonnage  has  been  also  forwarded  tliere  in  tha 
present  year.  On  the  other  liand,  unofficial  figures, 
given  in  values,  purport  to  sliow  that  the  Germans  ex- 
ported to  Russia  insulators  for  4,700,000  marks,  electric 
lamps   for  20,300,000   marks,    and  wire   and   electrical 
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equi()iueiit  for   2,5UU,UQU   iiiurks   between    May   and  De- 
cember last  year. 

it  is  impossible  not  to  conclude  that  the  Germans  are 
niak.ing  a  big  bid  to  recover  aJid  develop  the  export  trade 
ia  general  and  the  South  American  liiarket  in  particular. 
The  South  American  branches  of  the  German  banks 
iiave  been  at  work  for  a  long  time  past,  and  one  —  the 
German  Transmarine  Bank — has  just  declared  a  divi- 
dend at  the  rate  of  .'iO  per  cent.  'Ilie  German  branches 
of  the  mechanical  and  electrical  manufacturing  works 
are  actively  pushing  business,  and  every  German  mer- 
cliant  is  an  assiduous  promoter  of  German  trade,  whether 
on  the  coast  line  or  in  the  interior,  while  the  electricity 
supply  companies  in  which  German  coticerns  still  have 
interests  are  active  in  the  advancement  of  the  sale  of 
German  plant  and  apparatus.  In  this  connection  we 
have  yet  to  learn  that  the  transfer  to  Spanish  ownership 
of  the  various  undertakings  of  the  (ierman  Transmarine 
Electricity  Co.,  and  of  its  ramifications,  will  make  any 
change  in  the  furtherance  of  the  use  of  German  plant 
by  these  different  works  and  departments  or  whether 
Spanish  manufactures  will  now  be  put  forward  as  sub- 
stitutes. It  must  also  be  remembered  that  the  German 
home  works  are  lavish  in  their  expenditure  on  the  pre- 
paration of  detailed  schemes  and  estimates  and  drawings 
of  proposed  installations  at  mines  and  industrial  works 
in  accordance  with  the  requests  which  they  receive  from 
their  branches  in  South  America. 

The  (]uestion  now  arises  where  British  firms  come 
in.  It  is  a  very  big  problem.  Unless  branch  houses  are 
established  or  extended  in  South  America,  or  the  services 
of  British  engineering  firms  already  on  the  spot  are 
secured,  and  they  are  treated  in  a  very  liberal  manner, 
it  seems  hopeless  to  expect  to  do  a  large  amount  of  busi- 
ness by  correspondence.  Engineering  travellers  occa- 
sionally visiting  branch  houses  when  the  latter  exist, 
and  making  a  series  of  calls  upon  clients  or  prospective 
customers  are  all  very  well,  but  the  people  who  will  actu- 
ally transact  the  business  are  those  who  can  get  and 
keep  in  touch  with  the  industrial  establishments  which 
are  being  erected  or  modernised,  the  owners  of  which 
can  only  treat  with  local  and  qualified  representatives,  • 
while  the  showroom  business  would  be  a  further  advan- 
tage for  the  development  of  trade.  It  is  only  the  men 
on  the  spot  who  can  make  the  necessary  inspections  and 
gain  the  essential  details  in  the  case  of  possible  large 
contracts  in  order  to  prepare  or  obtain  from  home  the 
specifications  and  estimate'^  so  as  to  secure  the  orders. 
All  these  matters  mean  money,  and  unless  a  liberal  puliry 
ill  this  respect  is  adopted  we  must  not  l)e  surprisnl 
if  the  (jeriuans  get  a  stronger  hold  on  the  South  American 
market.  In  conclusion,  attention  may  be  directed  to 
the  resolution  which  was  passed  at  the  recent  meeting 
of  tiic  .Vssoiiation  of  British  Chambers  of  .Commerce 
urging  upon  the  (Hiveriiment  the  desirability  of  (5overn- 
iiient  iiarticii)ation  in  the  Brazilian  Centenary  Exhibi- 
tion. During  the  course  of  the  discussion.  Messrs.  K. 
Wicliello  and  G.  Marr,  of  the  Brazil  Chamber  of  Com- 
merce, and  .Mr.  G.  H.  Coo]ier,  of  Crugiiay.  ]>ut  forward 
strong  advocacy  that  British  traders  should  take  part 
in  the  exhibition  on  thi-  ground  tliiit  if  they  failed  to 
do  so.  the  effects  on  Britisli  trade  in  South  .Vmcrica 
Would  l)c  verv  detrimental. 


OuH  reference  last  week  (o  tlie  credu- 

Hlectric  Castles    lily  of  the  lay  Press  was  promptly  illus- 

in  the  Air.  tr.ited,    after  tlie  journal    had    left  our 

hands,     by    a    leaderette  in  The   Tinux 

uii(h'r  the  above  titte,' supjiorting  the  assertions  of   our 

of  its  corn^spiindeiits,  who  betrayed  a  pathetic  ignoranrc 

(if    the   facts    regarding   the    London    lii([uiry,      Nothini;- 

can  be  more  certain,  from  tlie  evidence  brought   fiu'ward, 

than  that  the  local  authorities,  and  the  Joint  Electricity 

.\iithority,    will    not  embark    upon   an   eiuu-mous  outlav 

for  new  capital  stations  within  the  next  few  years:  yi>t 

"  Jjondon     Eleetor  "     declares    that    evpry    one    of     the 

"  grandiose  "  schemes  before  the  Commissioners  involves 


'enormous  sums  of  capital  expenditure,  '  and  that 
Parliament  instead  of  passing  the  Electricity  Bill  would 
properly  say  :  "  Carry  on  as  best  you  can  under  existing 
conditions  until  times  improve."  That  U  txuctly  what 
the  schtmts  propose  to  do.  But  "  London  Elector  " 
says:  "  llow  utterly  unbalanced  and  untimely,  there- 
fore, are  these  extravagant  notions  of  the  Electricity 
Commissioners  and  the  Ministry  of  Transport  "  !  and 
Tlin  'fii/ui  dutifully  elaborates  the  theme,  stating  that 
"  four  new  capital  stations  are  to  be  erected  in  tlie  first 
stage,  thirty-four  existing  stations  are  to  be  progres- 
sively closed,"  and  so  on.  It  indicates  a  propo.sed  ex- 
penditure of  £13,050,000  in  the  next  four  years,  and 
a  further  £-30,750,000  by  1!):30,  and  states  that  "  public 
authorities  will  not  dare  to  borrow  the  necessary 
capital." 

In  [loiiit  (^f  fact,  the  main  technical  scheme  involves 
an  outlay  of  only  £1,050,000  by  the  Joint  Electricity 
.Vuthority  within  the  next  five  years,  and  the  whole 
tendency  of  the  proceedings  is  towards  restricting 
capital  expenditure  to  the  minimum.  Capital  will  have 
to  be  spent,  in  order  to  meet  the  increasing  demand,  in 
any  event — Bill  or  no  Bill,  Authority  or  no  Authority — 
and  the  problem  that  is  being  solved  is  how  to  economise 
in  every  possible  direction,  but  especially  by  co-operative 
action. 

In  one  respect,  it  must  lie  admitted.  The  Times  and 
its  correspondent  are  in  the  right — where  thej-  criticise 
the  heavy  cost  of  the  Inquiries.  Unfortunately  the  con- 
duct of  the  proceedings  is  largely  in  the  hands  of 
counsel,  able  indeed,  but  myopic  ;  with  meticulous  care 
they  fasten  upon  points  of  insignificant  detail — such  as, 
for  example,  the  fact  that  a  public  footpath  runs  across 
the  Beckton  site — and  labour  them  ad  ahsurdum,  wast- 
ing time  and  money  in  the  process.  Such  points  are 
utterly  unimportant — what  is  wanted  is  the  broad  view 
of  the  service  of  the  public  interests.  The  question 
whether  the  (ias  Light  &  Coke  Co.  would  feel  comfortable 
with  an  electric  super-station  erected  on  its  premises 
(seven  j-ears  hence)  was  the  subject  of  irrelevant  conver- 
sation— the  Gas  Company  and  the  electricity  companies 
were  quite  happy  about  it.  In  such  discussions  time 
passes  pleasantl.v  but  unprofitably.  The  Inquiry  is  now 
in  its  fourth  week,  and  may  go  on  for  another  fortnight 
according  to  present  indications,  and  there  is  no  doubt 
that  the  expense  is  out  of  all  proportion  to  the  work 
accomplished. 

Till-;  fact  that  the  Electric  Supply 
The  National  (cimmercial  .Vssoci:ition  has  dropped 
Joint  Board.  out  of  liic  National  Board  leaves  the 
Board  now  exclusively  representative  of 
the  technical  staffs  through  the  E.P.E.A.  Seeing  that 
the  inclusion  of  the  clerical  staffs  was  the  chief  cause  of 
opposition  to  the  National  Board  on  the  part  of  a  very 
large  number  of  undertakings,  tliore  is  now  an  oppor- 
tunity for  the  Board  to  get  on  a  better  footing,  and  ,to 
secure,  at  last,  the  establishment  of  District  Boards 
throughout  the  country.  -Vt  present  only  a  few  districts 
have  such  Boards  to  deal  with  technical  staff  matters. 
London  itself  has  no  Board.  An  effort  should  certainly 
be  made  to  get  the  whole  matter  properly  systematised, 
since  it  is  only  looking  for  trouble  to  wait  till  difficult 
questions  arise  before  providing  the  organisation.  It 
will  be  reiuciiiUM-ed  that  practically  the  whole  of  the  last 
widespread  dis|nitr  with  the  E.P.E.A.  leading  to  a  uni- 
versal throat  to  strike  was  due  to  the  absence  of  any 
hual  machincrv  such  as  District  Boards  which  could 
ha\r  adjusted  the  numerous  queries  and  misunderstand- 
iuizs.  And  a  fiuihcr  warning  that  it  is  time  to  regularise 
the  Hoard  is  the  sngL;.-Niion  recently  maile  by  the  (Jeneral 
Purposes  (dinmittcc  of  Hackney  that  the  technical  staff 
should  be  included  under  the  District  Councils:  that  is. 
the  ciuriiieers  anil  workmen  would  sit  side  by  side  in  the 
same  Whitley  Council.  This  is  disapproved  in  all 
.|uarters,  iiiclinling,  we  think,  the  E.P.E.A.  Every- 
thing, therefore,  points  to  the  necessity  of  at  once  fully 
organising  the  National  and  District  Boards  on  a  per- 
manent basis. 
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50ME    ELEMENTS    IN    THE    DESIGN    OF    LARGE     FUSES. 


By    "A    CZNTRAL    STATION    ENQINEE:: 


If  one  should  ask  "  What  most  makes  for  progress  in 
national,  scientific,  or  otlior  matters?  "  the  answer  niipht 
well  be:  "The  proper  anil  comprehensive  understaiid- 
ing  of  elements."  Most  prreat  advances  in  knowledge 
arise  from  an  intimate  understanding  of  facts  which  are 
elementary  and  fundamental,  and  most  of  our  stupidi- 
ties arise  from  a  refusal  to  acknowledge  truths  whicli 
ought  to  be  self-evident.  The  calculus  was  discovered 
by  men  who  got  to  grips  with  the  elements  of  curves, 
and  Whitworth's  great  invention  of  the  method  of 
making  plane  surfaces  by  scraping,  was  also  elementary. 
These  two  inventions  made  revolutions,  the  effects  of 
\\hich   will   be   felt   when   the   Russian  Kevolution    is   a 


Amps 
Fig.  1. 

vague  memory.  Conversely  our  nation  is  now  impeded 
by  the  belief,  held  by  multitudes  of  people,  that  the 
less  work  a  man  does,  the  more  wealth  there  is  for 
everyone. 

These  ideas  are  not  truisms,  at  any  rate,  to  the 
writers  of  text-books.  They  mostly  believe  that  the 
word  elementary  connotes  something  easj-.  "  \evy  ele- 
mentary," says  the  learned  man,  as  he  turns  away  to 
something  worthy  of  his  metal.  If  writers  could  get  out 
of  that  attitude,  they  would  put  into  their  books  a 
great  deal  more  explanation  of  what  the  elements  really 
mean,  and  more  people  would  understand  them.  It 
should  be  the  constant  aim  of  thinkers  to  state  their 
advanced  conclusions  in'  terms  of  the  elements.  This 
is  not  easy,  as  one  may  find  on  reading  Einstein's 
work  on  relativity,  which  is  profoundly  elementary,  but 
it  makes  for  clearness  of  thought. 

The  elements  of  fuse  design  are  easy,  u]i  to  a  point, 
but  they  have  been  neglected,  for  which  reason  many 
of  the  designs  for  large  size  fuses  are  so  bad  that  most 
engineers  have  come  to  the  conclusion  that  thej-  must 
be  replaced  by  oil  breakers,  even  for  400  volts.  This 
has  increased  costs,  and  it  has  hindered  the  development 
of  electricity. 

To  get  to  business,  let  us  consider  a  fuse  for  a  normal 
current  of  500  amps.,  say,  at  400  volts  a.c,  with 
abundant  power  behind  it.  The  ordinary  design  for 
this  will  consist  of  a  porcelain  handle,  with  a  tube 
filled  with  fuse  wires,  so  congested  that  there  is  very 
little  ventilation.  The  heat  generated,  at  normal  loads, 
must  escape  the  best  way  it  can  through  the  end  pieces 
and  through  the  tube,  and  as  the  facilities  are  small, 
the  current  density  will  be  low.  Let  us  suppose  the 
drop  of  pressure  is  .1  volt.  It  may  be  less.  The  loss 
at  500  amjis.  will  be  only  50  watts.  At  100  per  cent. 
overload,  the  loss  will  be  200  watts,  and  at  2,000  amjis., 
it  will  be  only  800  watts  pillowing  nothing  for  the  in- 
creased resistance  of  the  liot  fuse  which  would  improve 
matters  .somewhat).  It  is  evident  that  the  melting  would 
be  far  from  instantaneous,  even  at  the  highest  load 
mentioned. 

Let  us  redesign  the  fuse,  placing  the  strands  well 
apart,  in  separate  tubes,  with  ample  ventilation.  We 
may  increase    the    drop    to    .2   volt,    when    the    loss    at 


full  load  will  be  100  watts,  at  l.UUO  ;mips.,  100  watts, 
and  at  2,000  amps.,  1,600  watts.  The  heat  is  further 
concentrated  on  half  the  volume  of  metal.  Even  with 
tiie  greater  cooling  facilities,  the  temperature  will  rise 
more  rapidlj-,  and  the  fuse  blow  with  more  certainty. 
The  smaller  amount  of  metal,  spread  over  a  larger 
volume,  will  also  blow  witii  less  explosive  power,  and 
there  will  be  less  tendency  to  arc  over.  The  extra  loss 
in  running  may  be  parti}'  compensated  by  making  the 
fuse   shorter   than   in  the  tirst   design. 

We  now  come  to  the  operation  of  the  sijuaro  law  of 
heating.  To  give  a  full  description  of  the  rise  of  tem- 
perature, we  must  also  know  the  law  of  cooling  for  any 
jiarticular  fuse.  This  seems  to  be  a  subject  which  might 
be  explored  by  the  young  lions  in  our  technical  colleges. 
1  will,  however,  put  forward  a  suggestion,  which  may 
not  be  accurate,  but  it  will  serve  to  arouse  attention. 
In  fig.  1  the  curve  represents  the  heat  generated  with  the 
various  currents.  The  line  A  B  represents  the  amount 
of  heat  which  the  fuse  can  get  rid  of  continuously, 
without  the  temperature  of  the  fuse  wire  rising  above 
the  safe  limit.  If  we  assume  (for  simplicity)  that  the 
fuse  radiates  this  amount  of  heat  even  at  the  higher 
temperature  of  the  fuse,  it  will  be  seen  that  the  increase 
of  ten'iperature  beyond  A  B  will  be  relatively  slow.  If 
we  increase  cooling  facilities  so  that  we  may  increase 
the  current  to  the  position  of  the  line  CD,  it  will  be 
seen  that  the  rise  of  temperature  of  the  wire  will  be 
now  much  more  rapid  when  the  current  increases  on 
overload.  Even  when  allowance  is  made  for  the  more 
rapid  escape  of  heat  at  the  higher  temperature,  one 
may  reasonablj-  suppose  that  the  fuse  which  is  run 
at  a  high  density  will  melt  more  quickly  and  with  more 
certainty  than  one  run  at  a  low  density.  Not  only  will 
this  be  so,  but  with  its  good  ventilation,  it  will  be 
cooler  at  normal  loads. 

A  simple  calculation  will  show  how  it  comes  about 
that  a  rush  of  current  of  extreme  violence  may  get 
through   a   fuse   before  it  blows.     Let    us   suppose   that 


e 


the  fuse  consists  of  six  No.  Ki  S.W.(;.  copper  wires, 
aljout  8  in.  long,  and  that  there  is  a  sudden  passage  of 
100,000  amps.  (In  one  case,  sucii  a  fuse  was  put  right 
across  a  large  battery,  and  there  was  reason  to  believe 
that  some  such  current  actually  did  flow,  for  an  in- 
stant.) At  this  load  the  drop  of  pressure  across  the 
fuse  would  be  about  28  V,  so  that  the  kW  would  be 
1.'.800.  In  one  second  about  tliree-i|uarters  of  a  kilowatt- 
hour  would  be  consumed  in  hciitiiig  the  fuse.  Just  how 
soon  tills  rate  would  serve  to  va]iorise  the  metal  1  do  not 
know,  but  the  amount  of  the  energy  used  in  the  fuse 
at  this  enormous  current  is  much  less  than  one  would 
imagine  at  first  sight.  The  method  of  calculation  should 
be  Tiseful  for  working  out  the  time  lag  in  fuses  under 
varying  loads. 
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It  might  be  thought  that  such  a  rush  of  current  would 
be  impossible.  It  would  certainly  be  rare,  but  on  pre- 
sent-day large  power  systems,  with  big  transformers, 
the  possibilities  of  large  current  rushes  are  enormous, 
particularly  if  the  fault  occurs  close  to  the  transformer 
and  near  to  the  generating  station.  Some  of  those  who 
have  been  fortunate  ( 1)  enough  to  witness  the  etlccts 
of  current  rushes  at  close  quarters,  can  give  graphic 
accounts  of  what  it  all  means.  They  do  not  usually 
wish  to  rej)eat  the  experience. 

To  make  the  subject  controversial,  let  us  consider 
Bonie  actual  types  of  fuses  in  common  use.  The  really 
bad  fuses  are  those  which  consist  of  a  bundle  of  wires, 
bunched  together  in  a  porcelain  handle.  The  space 
is  so  filled  with  wires  that  there  is  little  ventilation. 
The  fuses  become  hot  at  low  densities,  which  means  that 
far  more  metal  must  be  used  than  is  desirable.  On 
short  circuits,  they  pass  enormous  currents,  and  when 
they  do  go,  they  blow  with  explosive  effects.  When 
they  are  of  the  clip  replaceable  type,  with  fixed  ends, 
which  are  not  self-aligning,  they  may  be  trusted  to 
heat  in  the  clips  also,  thus  adding  to  the  delight  of  the 
user.  The  type  is  all  too  common,  and  need  not  be 
illustrated. 

A  good  fuse  should  run  cool  at  normal  loads,  and 
should  melt  suddenly  and  break  the  circuit  without  arc- 
ing. This  suggests  that  lead  alloys  should  be  suitable. 
They  might  be  suitable  if  the  resistance  were  not  so 
high  that  too  much  bulk  of  metal  is  required,  at  any 
rate,  in  long  break  types.  In  enclosed  fuses,  lead  alloy 
is  used,  but  its  length  is  kept  short,  and  the  arc  is 
suppressed  by  dust,  liquid,  or  other  means.  These 
seem  to  break  the  arc  satisfactorily,  but  they  have 
other  defects,  with  some  of  which  1  have  dealt  in  a 
preceding  article.* 

Magnetic  blow-out  fuses  offer  attractions.  The  fuse 
is  very  short,  and  the  arc  is  blown  out  magnetically. 
I  have  had  some  in  use  for  years,  but  have  never  had 
them  blown.  Whether  they  are  certain  to  clear  the  arc 
or  not,  I  do  not  know.  If  they  are,  they  should  be 
more  used.  The  British  Thomson-Houston  Co.  has  a 
fuse  which  consists  of  a  piece  of  thin  sheet  metal  put 
across  a  breaker.  When  the  fuse  goes,  the  breaker  files 
open,  and  the  arc  blows  out  on  carbon  terminals.  The 
design  i.s  ingenious,  and  as  tlie  fuse  itself  i.s  very  short, 
it  is  cooled  by  conduction,  and  may  be  run  at  a  very 
high  density,  without  much  loss  of  voltage.  It  looks 
attractive,  but  is  very  expensive. 

Aluminium  fuses  have  been  used.  It  was  anticipated 
that  the  metal  would  oxidise  on  blowdng,  and  cut  out 
rapidly.  They  seem  to  have  gone  out  of  use,  and 
report  says  that  they  were  not  a  success. 

A  design  of  fuse  is  shown  in  figs.  2  and  ■].  This  con- 
sists of  thin  sheet  metal,  cut  witli  a.  slight  waist.  It 
is  screwed  right  on  to  a  bku'k  of  metal,  and  taken 
through  a  tube,  to  allow  of  good  ventilation.  The  waist 
ought  to  ensure  that  the  blowing  takes  ]ilace  in  the  tube, 
and  yet  the  fuse  should  melt  for  a  sufiicient  length  to 
break  the  circuit.  Fuses  made  with  a  sudden  narrowing 
of  section,  as  shown  in  fig.  4,  are  liable  to  arc  over, 
after  they  have  melted  at  the  neck. 

The  above  fuses  should  be  suitable  for  about  .'itlO 
amps.  Larger  currents  can  be  taken  care  of  by  several 
in  parallel.  The  ventilation  should  make  for  cool  run- 
ning, while  the  high  density  should  bring  about  sudtlen 
melting  on  a  rusli  of  current,  and  the  small  amount  of 
metal  should  prevent  explosion.     Criticism  is  invited. 

Conclusion . — This  article  doesj  not  pretend  to  be  ex- 
haustive, but  it  will  serve  its  purpose  if  it  brings  for- 
ward experiences  of  users,   be  they  favourable  or  bad. 

It  is  suggested  that  fuses  are  primarily  used  to  inter- 
rupt the  circuit  when  heavy  ru.shcs  of  current  take 
place.  Generally  they  are  not  intended  to  operate  fur 
plain  overload. 

They  should  be  run  at  high  densities,  wilh  aniidc 
cooling  facilities.  Heavy  current  fuses  should  l)e  sjilit 
into  sections.     Ample  exits  should  be  provided  to  allow 
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for  the  escape  of  the  products  of  vaporisation,  without 
danger  to  the  attendants. 

The  designer  of  heavy-current  fuses  should  always 
be  invited  lo  switch  them  on  to  a  dead  short  circuit, 
with  large  power  behind  them.  This  will  ensure  that 
adc(|uate  care  will  be  taken  in  the  details. 

Who  invented  the  fusel  Does  any  one  know?  Or 
(lid  it  invent  itself  in  the  early  days,  when  people  did 
not  know  what  an  amjiere  was,  and  when  they  found 
out  that  a  wire  was  too  small  by  noting  that  it  melted 
when  the  current  was  switched  on?  However  the  in- 
vention came  into  being,  it  was  a  great  idea.  We  have 
neglected  the  necessary  research  work  to  make  it 
thoroughly  efficient  on  heavy  currents,  but  that  defect 
may  be  overcome  by  the  expenditure  of  time,  patience, 
and  money.  That  would  be  readily  forthcoming  if  it 
were  required  for  horse  racing  or  something  equally  use- 
less, and  why  not  for  something  sensible?  If  we  will 
only  take  the  trouble  to  study  its  little  ways,  the  big 
fuse  may  become  as  good  a  servant  as  the  little  one, 
and  probably  far  more  reliable. 


SOME  ELECTRICAL  STUNTS  ON  A  FORD  CAR. 


By  "  VOLTMAN." 


As  one  who  has  owned  and  driven  a  "  flying  bedstead," 
one  of  many  synonyms  given  by  skittish  Americans  to 
the  Ford  car,  the  writer  never  failed  to  find  plenty  of 
fun  and  instruction  combined  in  its  electrical  side. 
When  Henry  Ford  worked  out  the  peculiar  electric 
ignition  system  as  the  only  really  fool-proof  and  simple 
arrangement  to  put  into  the  hands  of  thousands  of  Ford 
users  he  probably  little  thought  that  he  had  opened 
up  something  new  and  interesting  to  the  electrical  en- 
gineer, because  funny  and  obscure  happenings  will 
occur  with  it  never  met  before  with  electrical  appliances. 

The  severely  electrotechnical  man  would  hardly  ex- 
pect the  Ford  contrivance  to  work  as  a  practical  pro- 
position, yet  it  does  so,  and  in  thousands  of  cases. 
Crude,  perhaps,  and  elemental  in  its  simplicity,  the 
Ford  alternator  is  successful  because  it  is  elemental,  a 
circle  of  magnets  rotating  in  front  of  a  ring  of  copper 
tape  coils  each  with  an  iron  core.  There  is  no  rubbing 
contact;  one  end  of  the  tape  goes  to  a  terminal  and  the 
other  to  "  frame." 

Of  course,  one  would  expect  that  with  the  terrific 
banging  and  vibration  the  rotating  ring  of  magnets 
would  have  very  little  magnetism  after  a  week's  use; 
yet  they  show  little  weakening  even  after  three  or  four 
jears'  use,  but  what  the  magnets  do  is  to  gather 
"  whiskers  "  of  iron  ])artirles  from  the  engine  and 
gears  as  they  wear.  These  "  whiskers  "  are  shot  off 
by  centrifugal  force  and  get  into  the  oil  again  and 
cause  more  wear. 

Someone,  however,  discovered  that  it  was  quite  easy 
to  "  clean  shave  "  the  magnets  and  wash  out  the  trouble- 
some "  whiskers  "  with  paraffin  by  sending  a  fairly 
heavy  current  through  the  bobbins,  and  reversing  the 
magnetism  of  the  magnets.  Then,  off  drop  the  whiskers 
on  spinning  the  engine  round.  For  a  long  time  no 
one  seemed  to  think  of  the  possibility  of  remagnetising 
the  alternator  by  utilising  the  flux  of  the  inductor 
bobbins,  and  consequently  it  proved  a  long  and  tire- 
some job  putting  a  new  lot  of  magnets  in.-  Now,  one 
simply  plays  about  with  a  compass  needle  to  get  tlie 
right  polarity,  connects  up  a  battery  with  a  tapping 
key  to  the  magneto  terminal,  and  the  operation  is 
done  without  unscrewing  a  single  nut  in  less  time  than 
it  takes  to  write  about  it. 

One  of  the  obscure  troubles  the  writer  had  experience 
of  wa.s  a  "short"  or  "ground"  from  one  or  more 
of  the  bobbins.  It  might  have  been  caused  by  one  of 
the  aforesaid  "  whiskers  "  lodging  behind  a  coil  or 
else  by  a  fragment  of  fine  brass  or  copper  wire  thrown 
up  o>it  of  the  transmission  case,  such  wire  being  used 
in  the  friction  bands.  Previously,  •  to  locate  such  a 
"  short  "  was  like  looking  for  the  proverbial  needle  in 
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a  haystack.  Now,  one  quickly  finds  out  the  existence 
of  a  "  short  "  by  a  voltmeter,  or  even  a  lamp  test,  either 
being  put  in  series  with  the  oobbins  when  there  will 
be  very  little  current  evident.  The  nest  operation  is 
to  put  a  few  accumulator  colls  between  the  magneto 
terminal  and  frame,  and  in  a  few  seconds  burn,  out  the 
"short,"  again  without  disturbing  a  screw  or  nut,  or 
seeing  anything  of  the  machine,  as  it  is,  of  ■  course, 
all  cased   in. 


A.  curious  e.\perience  that  puzzled  the  writer  was 
concerned  witli  the  high-pressure  coils  wliich  take  cur- 
rent from  the  alternator  and  o|jerate  the  sparking  pUfs. 
Frequently  it  was  found  that  two  and  sometimes  tliree 
plugs  would  sjiark  simultaneously,  though  only  one 
would  fire.  This  effect  was  traced  to  magnetic  leakage 
from  one  coil  to  tlie  adjacent  ones,  and  consequent  in- 
duction of  weak  currents,  fortunately  too  weak  to  do 
any  harm  to  the  Sdiucncc  of  firing. 


THE     ENGINEERING    CONFERENCE,     1921, 


U-N  Tuesday.  June  L'^lh,  .Sir  G.  T.  Beilby,  F.lt.S.,  de- 
livered the  twenty-seventh  James  Forrest  Lecture  at  the 
Institution  of  Civil  Engineers,  taking  as  his  subject  the 
'  Fuel  Problems  of  the  Future,"  thus  inaugurating  the 
Engineering  Conference,  1921  :  tlie  proceedings  were 
continued  on  June  29th  and  30tb  and   July   1st. 

Coal,  Sir  George  concluded,  was  likely  to  remain  for 
a  long  time  tiie  world's  chief  source  of  energ}-.  Its  more 
efficient  use  might  be  secured  by  more  careful  sorting 
and  preparation  at  the.iniae;,  by  the  improvement  of 
boiler  firing;  and  by  the  sorting  out  of  its  combustible 
constituents  into  fuels  of  higher  availability  or  conveni- 
ence by  preliniinarv  carbonisation  carried  out  either  at 
high  or  at  low  temperatures.  This  had  an  important 
bearing  on  the  development  of  home  sources  of  fuel  oil 
and  motor  spirit,  and  on  the  production  of  smokeless 
solid  fuel  for  domestic  purposes.  Expressed  in  tons,  the 
oil  output  of  the  world  was  7  per  cent,  of  its  fuel ;  in 
therms,  it  was  10  per  cent.  Sir  George  examined  the 
position  of  fuel  alcohol,  and  said  that  until  alcohol  could 
be  made  from  waste  materials  w-hich  could  be  collected 
and  treated  at  small  cost,  it  did  not  seem  likely  that 
Empire-produced  alcohol  could  be  imported  into  this 
country  on  any  considerable  scale.  The  production  of 
alcohol  on  a  really  large  scale  as  a  motor  fuel  of  high 
availability  bristled  with  economic  and  technical  diffi- 
culties, and  it  was  still  too  soon  to  pronounce  an  opinion 
on  the  possibilities  of  the  future. 

On  June  2;)th  the  president,  Mr.  J.  A.  Brodie,  opened 
the  Conference,  and  welcomed  the  delegates  from  the 
.■Vrneriean  Engineering  Societies.  Thereafter  Dr.  Ira 
X.  HoUis.  past  President  of  the  American  Society  of 
Mceiianical  Engineers,  presented  to  him  an  illuminated 
address  expressing  sentiments  of  goodwill  and  frater- 
nity towards  British  engineers,  and  looking  forward  to 
the  close  association  of  all  the  English-speaking  nations 
for  the  welfare  of  tlie  whole  world. 

.Mr.  Ambrose  Swasey,  chairman  of  the  John  Fritz 
.Medal  Board  of  Award,  then  presented  to  Sir  Robert 
Hadfield  the  medal  which  the  deputation  had  been  com- 
missioned to  hand  to  him.  In  response,  Sir  Robert  re- 
marked that  the  distinction  was  intended  not  only  for 
himself,  but  as  an  expression  of  the  high  regard  and 
appreciation  of  the  engineers  of  the  United  States  for 
the  work  of  British  engineers  during  the  .lyar,  for 
the  ijreservation  of  civilisation,  and  he  ^■y\el,c,o!ped  this 
cheering  message  as  a  happy  portent  fpj  ^h^-  f iifcvEr^  of 
the  race.  •  ,     '       .     •      i^.    ;   ■ 

In  acknowledgment  of  the  high  distiiiction':coiiferred 
upon  liim,  he  distributied  an  "  Address,  of  X'lanks  "  in 
the  form  of  a  most  interesting  brochure  of  some  40 
pages,  dealing  with  a  variety  of  subjects,  such  as  the 
work  of  British  and  .'\merican  engineers  during  the  war. 
the  history  of  the  John  Fritz  Medal,  the  invention  of 
manganese  steel  and  low  hysteresis  steel  (the  latter  is 
estimated  to  be  saving  at  least  £7,0OP.000  a  year  to, the 
world  in  cost  of  coal  alone);  and  the  growth  of  science 
in  general,  with  many  portraits  of  men  of  note  in  con- 
nection with  science  and  engineering,  Sir  Ro))Rrt's 
own  portrait,  however,  was  not  included  in  the  brochure, 
and  we  have  pleasure  in  supplying  the  deficiency. 


Sir  Robert  Hadfield  is  so  well  known  in  the  electrical 
world,  which  has  derived  incalculable  benefit  from  his 
work,  a  benefit,  moreover,  which  increases  as  the  years 
go  by,  that  he  needs  no  introduction;  we  shall  content 
ourselves,  therefore,  with  remarking  that  he  has  been 
awarded  the  John  Scott  medal  and  premium  for  the  in- 
vention of  manganese  steel,  and  the  Elliott-Cresson  gold 
medal  for  metallurgical  advances,  by  the  Franklin  In- 
stitute; three  gold  medals  by  the  Societe  d'Encouragc- 
ment  pour  I'lndustrie  Nationale  of  France;  the  Telford 
and  George  Stephenson  gold  medals  and  premiums,  and 
the  Howard  Quinquennial  prize  and  James  Forrest  pre- 
mium hy  the  Institution  of  Civil  Engineers,  and  the 
Bessemer  gold  medal  bv  the   Iron   and   Steel  Institute. 


.,    Sw;Bobeb,t.,A;.Hai)fikld,  Bt.,  B'.R.S.iMilNS'r.e.'E 


II.-   is,    „r    ,  oMI.-r.    .1     Krllow    .,f    lllc    l;,.val    .ScK-irlv.    atld    has 

Ij.'cii  Master  Culler  <.r  SlictHcM,  liis  biiiliplacc,  bcsid.-s 
lH'csidc^yt  ot.jiuitiei-ouS;i>cientific  bodies.  ,  IjJi«,fauiiIy,  of 
l.»i'rl>yshir,e.  (jcJgin.,,  has  for  gencr.fiti(>n^  ;beqn  .conuectc<l 
with  SliofReld.  to  whidi  Sir  Robert's  jftY'Ofjwwk;  -has 
brvught  jiot  only  hpnour  but  akfttarj^rge,  nieaijure of 
l>jfospe;'itjy.,,.  .;.  .,.,,-    ■-        ,  -;:.'t      , -.;p;;;,,,  1    ■•;•;' 

Jiheeoniplete.f^jjerifswf  papers  ntitnbered  :5v'Jv  .but,  vp 
can  here  deal  briefly  with  those  of  an  eleetriealor  allied 
nature  ODly/i  .JS-gl  .ftli.tJhifA  ,w.-oivi.i.uiaJL'iiau^  * 
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The  proceedings  were  divided  into  seven  sections, 
respectively:  (Ij  liailways,  roads,  bridges,  and  tun- 
nels; (2)  harbours,  docks,  rivers,  and  canals;  (3) 
machinery,;  (4)  mining  and  metallurgical  processes; 
(.'))  sliii)  building;  (6)  waterworks,  sewerage,  and 
gasworks;  (7)  electricity  works  and  ])o\ver  transmis- 
sion. Unfortunately,  an  error  was  made  in  printing 
the  programme  which  led  to  some  confusion  in  connec- 
tion with  the  reading  and  discussion  of  some  of  the 
papers,  which  occupied  the  mornings.  During  the  after- 
noons visits  were  paid  to  a  number  of  works,  including 
tlie  Sto'nebridge  Park  electricity  station  of  the  London 
and  Nortli-Western  Railwiiy  Co.;  Messrs.  Siemens  Bros.' 
works  at  Charlton  ;  tlie  Lots  lload  electricity  station  of 
the  London  Electric  Railways,  Ltd.  ;  Messrs.  Fraser  and 
Chalmers's  works  at  Erith ;  the  Wimbledon  electricity 
station  and  repair  shops  of  the  London  and  South- 
western Railway  Co.  ;  and  the  automatic  and  trunk 
line  telephone  exchanges  of  the  Ceneral  Post  Office. 

Low  Power  Factor, 

Bi'  E.  O.  KAPP,  B.Sc.    iahxtract). 

Tlie  principal  disadvantages  of  a  low  power-factor  from,  the 
fciijiply  engineer's  point  of  view  are  ;  — 

,1..  The  capital  cost  of  the  electrical  part  of  an  undertaking 
is  inversely  proportional  to  the  power-factor.  If  the  cost  of 
this  part  is  i'1.5  per  kV.\  of  maximum  demand  (a  moderate 
tigure)  this  becomes  iil8.8  per  kW  of  maximum  demarld  at  a 
power-factor  of  0.8Q.  So  the  bad  power-factor  necessitates  an 
additional  expenditure  of  £3  8s.  per  kW.  The  capital  charges 
on  this  at  15  per  cent,  are  137  pence  per  year.  If  the  load- 
factor  is  '25  per  cent.,  a  maximum  demand  of  1  kW  represents 
about  '2,'20U  kWh  sold  per  year,  and  the  bad  power-factor  costs 
0.062  pence  per  unit.  If  the  tariff  was  worked  out  on  the 
assumption  that  the  average  pow-er-factor  would  be  0.8.  it 
would  pay  the  undertaking  to  offer  a  rebate  of  anything  up  to, 
roughly,  five  shillings  per  1,000  kWh  to  any  consumer  im- 
proving his  power-factor  to  unity. 

'2.  Wherever  the  station  busbars  are  sub-divided  by  react- 
ances and  power  has  to  be  supplied  from  one  busbar  section 
to  another  (the  normal  working  condition)  with  a  bad  power- 
factor  the  regulation  is  very  bad  and  the  alternators  on  the 
more  heavily  loaded  sections  supply  an  undue  proportion  of 
wattless  current,  so  that  the  alternators  on  this  section,  if 
designed  for  the  average  power-factor  of  the  system,  are  fully 
loaded  while  the  steam  turbines  ai'e  not.  The  result  is  high 
steam  consumption.' 

3.  Wherever  a  district  has  a  high-voltage  supply  through 
step-up  and  step-down  transformers,  the  fluctuation  of  the 
consumer's  voltage  is.  greatly  increased  by  a  bad  power-factor. 
So  a  consumer  having  a  bad  power-factor  becomes  a  nuisance 
and  an  expense. 

4.  Unless  special  methods  of  power-factor  improvement  are 
installed  the  light  load  power-factor  is  considerably  worse 
tlian  that  at  full  load  on  most  installations.  A  low  power- 
factor  has  also  other  minor  drawbacks,  such  as  increa.sed 
distribution   losses. 

To  be  effective,  power-factor  improvement  must  be  carried 
out  on  the  consumer's  premi.ses.  There  is  no  techincal  difB- 
<'ulty  about  this.  The  difficulties  of  supervision  and  divided 
responsibihty  make  it  undesirable  for  the  supply  undertaking 
to  pay  for  devices  which  are  accessories  to  the  consumer's 
plant,  and  so  the  problem  for  the  .supply  engineer  is  to  devise 
a  tariff  which  will  cause  the  consumer  to  install  such  devices. 

To  be  eflective,  such  a  tariff  must  make  sufficient  difference 
between  the  electricity  bill  for  a  good  and  a  bad  power-factor 
to  make  it  worth  the  consumer's  while  to  effect  the  necessary 
improvement;  it  must  be  simple  and  free  from  ambiguity;  the 
consumer  must  be  convinced  that  it  is  fair.  It  should  be  ba.'?ed 
on  integrating  or  recording  instruments  rather  than  on  in- 
cheating  instruments,  as  the  latter  type  of  instrument  may 
be  giving  anything  luit  a  fair  average  tigure  at  the  time  when 
it  is  read.  It  must  lie  possible  to  determine  the  quantities 
Inr  which  a'charge  is  made  with  accuracy,  and  the  instruments 
l.ir-  doing  this  must  be  inexpensive. 

,\  method  of  charging  frequently  employed  is  a  slight  ex- 
tension of  the  usual  two-part  tariff. ,  The  power-factor  is  under 
llic  consumer's  control ;  generally  the  load-fact<ir  is  not.  .\ 
tiiriff  ..which  deals  jointly  with  both  is  not  likely  to  make  it 
sul'ficii>nllv  (ibvious  to  the  consumer  how.  he  can  reduce  his 
bill  by  in«t;iilinR  power-factor  unproving  devices.  Other  more 
direc-t  mctli.nls  would  appear  to  meet  the  case  better.  One 
^Mch  is  the  well-known  Arno  tariff.  This  is  a  charge  per 
unit  consisting  of  two  parts.  The  first  part  covers  the  works 
■  osts  and  as  much  of  establishment  charges  and  capital  charges 
on  the  nonelectrical  part  of  the  undertaUing  as  is  to  be  paid 
inr  bv  power  consumer.-,.  The  sci'on<l  niu't  covers  the  capital 
charges  on  the  electrical  part  of  the  imdcrtaking.  The  cost  of 
flic  electrical  part  was  assumed  above  to  be  £15  per  kVA. 
The  capital  charges  on  this  are  540  pence  a  year.  .\t  2.5  per 
cent,  load  factor  and  unity  power  factor,  the  .sale  (if  kWli  is 
•2,'200    per   year.     Tins   is   0.i5d.    jier   kW-hour.     l,et    the    llrst 


part  of  the   tariff   be  Id.   per  kWh.    The  total   charge   would 
then  be  Id.  jjer  kWh  plus  0.2od.  per  kV.Ah. 

At  unity  power-factor  the  consumer  would  pay  l."25d.  per 
kVVh;  at  a  power-factor  of  0.8  be  would  pay  l.rJl-2d.  per  k\Vh. 
'I'hat  is  U>  say,  he  would  pay  the  O.06'2il.  more  that  his  bad 
power-factor  costs  the  undertaking.  A  single  meter  is  used 
iu  connection  with  the  Arno  tariff  which  integrates  kW  hours. 
plus  a  fraction  of  kV.\  hours,  so  that  the  bill  can  be  based 
on  a  single  reading.  A  modification  of  this  tarilt  was  sug- 
gested by  Mr.  Parbagaleta  in  a  communication  to  the  Italian 
Association  of  Electrical  Engineers,  and  later  independently 
by  Mr.  C.  G.  Carrothers  in  the  Electuical  Kevhcw,*  in  which 
two  .standard  watt-hour  meters  are  used,  and  a  simple  com- 
putation from  their  readings  gives  a  very  close  approximation 
to  the  Arno  charge,  which  is  the  scientifically  accuracte  one. 

All  these  methods  suffer  from  one  drawback.  The  consumer 
is  paying  for  something  of  which  he  does  not  get  the  benefit; 
that  is,  he  is  paying  in  one  way  or  another  for  the  idle  com- 
ponent of  the  power.  No  doubt  if  supply  undertakings  start 
an  educational  campaign  consumers  will  eventually  understand 
that  such  charges  are  not  only  fair,  but  to  the  interest  of 
everyone  concerned.  They  will  find  it  much  easier  to  under- 
stand this,  however,  if  the  adjustment  takes  the  form  of  a 
bonus  for  a  good  power-factor  rather  than  a  penalty  for  a  bad 
one.  It  is  suggested  that  tariffs  should  be  based  on  the 
assumption  that  the  average  power-factor  will  be  0.8.  It  is 
reasonable  to  expect  consumers  to  have  a  power-factor  of  this 
value  without  any  special  appliances,  so  very  heavy  penalties 
may  be  exacted  for  values  below  0.8.  If  the  consumer  im- 
proves his  power-factor  abov«  0.8  the  supply  undertaking 
should  allow  a  bonus  of  so  many  pence  per  1,000  kWh  for  every 
1  per  cent,  by  which  the  average  power-factor  as  shown  liy  the 
readings  of  two  standard  integrating  watt-hour-meters  is  im- 
proved . 

Discussion. 

The  Ce.tiRM.4N,  Mr.  LI.  B.  .Atkinson,  opened  the  discussion 
by  explaining  that  the  problem  was  a  very  real  one,  and 
briefiy  referring  to  several  methods  of  improving  low  power- 
factor.  All  of  them,  however,  except  the  use  of  the  over-ex- 
cited synchronous  motor,  involved  the  provision  of  extra 
appliances.  This  country  had  not  devoted  sufficient  attention 
to  the  production  of  an  a.c.  commutator  motor,  whicU  he 
thought  would  solve  all  their  difficulties.  That  type  of  machine 
had  been  developed  considerably  in  the  U.S. -A.,  and  it  was 
probable  that  if  the  author's  suggestions  were  adopted  they 
would  stimulate  the  revival  of  interest  in  unity  power-factor 
motors. 

Dr.  S.  P.  Smith  pointed  out  that  the  subject  was  pretty 
well  understood  technically,  but  "machine  men  "  wanted  the 
help  of  station  engineers.  The  subject  had  been  rendered 
more  acute  by  the  prevalent  high  costs.  Pi-ance  had  given 
the  matter  more  serious  consideration  of  late,  and  it  should 
be  understood  that  the  consumer  in  some  way  or  other  paid 
for  low  power  factor  in  the  end;  therefore,  to  make  him 
rectify  it  was  the  most  fair  method.  The  rectifying  apparatus 
might  need  more  skilled  attention  than  was  given  to  the 
consumers'  ordinary  motors,  and  that  point  must  be  considered 
before  tariffs  were  'adjusted.  He  thought  the  use  of  reactance 
was  only  transitory,  and  they  might  attain  a  point  where  it 
need  no  longer  be  employed.  The  speaker  was  very  pleased 
to  hear  the  chairman  draw  attention  to  the  a.c.  conunutator 
motor,  because  with  that  type  of  machine  they  could  do  prac- 
tically anything  they  wished,  but  not  with  the  induction  motor. 
He  thought  the  bad  feeling  against  the  a.c.  comuuitatoi- 
machine  was  dying  away,  and  they  must  remember  that  speed 
control  was  oiily  to  be  obtained  by  paying  for  it  in  some 
way  or  other.  The  synchronous  induction  motor  had  a  future 
before  it;  where  constant  speed  or  unity  power  factor  was  re- 
quired its  use  was  the  simplest  way  of  solving  the  difficulty. 

Mr  W.  E.  CoornR  explained  that  if  he  were  a  consumer 
he  would  not  care  to  be  bothered  with  the  installation  of  extra 
plant,  but  if  the  supply  authority  cared  to  install  plant  which 
would  not  bother  him  it  was  at  liberty  to  do  so.  I'or  that 
reason  he  favoured  the  use  of  I'ondensers. 

Mr.  S.  E.  Kbodkn,  after  recalling  some  of  his  experiences 
in  the  early  davs  at  Sheflield,  mentioned  that  an  electric  fur- 
nace was  a"  wonderful  power  factor  rectifier  up  to  a  certain 
point  Variation  in  power  factor  seemed  to  depend  on  the 
type  of  plant  that  was  installed,  but  the  groat<'st  sinner  was 
a'  rolling  null,  and  its  owner  should  be  made  to  pay  or  rectify 
his  bad  power  factor.  Another  ditliculty  was  in  counection 
with  swilchgear;  some  old  Ferranti  switches  used  to  break 
the  circuit  all  right  with  a.  high  power  factor,  but  would  flash 
over  with  a  low  one.  He  had  eliminated  that  trouble  by 
connecting  oil  swiUhes  in  series  with  the  old  ones.  The 
consumer  paid  in  any  case,  which  was  unfair;  the  man  who 
caused  the  trouble  should  be  made  to  pay.  He  therefore 
holied  some  suitable  tariff  would  be  found,  and  agri><-d  that 
a  power   fai'tor  of  0.8   should   be  .satisfactory. 

ih.  W.  M.  Skl\ky  was  of  the  opinion  that  there  wore 
many  ways  of  improving  power  factor,  all  having  disadvan- 
ti"es  but  no  single  one  with  a  decided  advantage.  There 
were  four  aspects  <if  the  case:  (ii)  Technically,  the  apparatus 
was  available,  and  there  was  no  problem  whicli  could  not  be 
solved— at  a  cost;  {!>)  commen-ially  no  measure  of  agreement 
on   the  matter  had  been  come  to  at  all;   (r)   from  the  lepal 
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point  of  view  it  was  very  encouraging  that  tbe  British  Elec- 
trical Development  Association  was  memorialising  tbe  elec- 
tricity Commissioners  with  regard  to  the  legalising  of  some 
form  of  suitable  tariff;  (if)  the  psychological  asi)ect  arose  from 
the  legal  one,  i.e.,  an  implied  contract  whicb  was  fouud  to  be- 
come onerous  to  one  of  the  parties  and  was  broken.  They 
must  get  away  from  the  Hat  to  the  measured  rate  of  charging 
for  electricity,  but  the  diliiculty  was  to  get  consumers  to 
understand  the  latter  and  the  reason  for  the  change. 

Mr.  C.  P.  Smkks  gave  some  particulars  of  two  undertakings 
of  quite  a  different  character,  one  being  an  oil-lield  supply 
with  a  power  factor  of  U.o,  where  some  form  of  correction  was 
necessary  at  group  jioints.  .\.c.  winding  and  haulage  in 
mining  work  was  another  case  wherein  it  was  advantageous 
to  correct,  but  in  both  those  instances  the  supply,  distribution, 
and  consumption  were  all  in  the  hands  of  one  concern.  In 
the  ordinary  way  only  a  certain  percentage  of  the  consumers 
was  to  blame.  It  would  not  pay  to  provide  apparatus  to 
correct  for  a  very  high  power  factor.  It  was  very  ditiicult  to 
induce  consumers  to  spend  money  on  correcting  devices  which 
would  only  give  them  the  benelH  of  a  small  bonus,  lie  was 
of  the  opinion  that  it  was  up  to  the  supply  authorities  to 
make  the  correction. 

Mr.  A.  H.  Dykk-s  gave  some  particulars  of  methods  of  charg- 
ing he  had  adopted  on  the  kV.\  basis,  and  thought  the  proper 
l)lace  to  rectify  was  on  the  consumer's  premises,  ile  had 
obtained  good  results  with  the  use  of  condensers  on  the  b.p. 
side   with   transformers  on  the  consumer's  premises. 

Mr.  J.  R.  Bl.mkik  discussed  tariffs  and  how  they  .should  be 
ajiplied,  expressing  the  opinion  that  they  must  classily  con- 
sumers. The  Creedy  motor,  made  by  .\k-ssrs.  Parkmson.  was 
a  marvellous  machine,  and  its  success,  he  thought,  was  largely 
due  to  the  improvement  in  carbon  brushes  and  the  attjinmeut 
of  sparkless  commutation.  How  far  did  the  generating  station 
contribute  itself  to  tbe  low  power  factor'.'  That  point  was 
particularly  noticeable  in  stations  working  on  light  load. 

Mr.  R.  O.  Kapp,  in  reply,  pointed  out  that  they  could 
maintain  a  power  factor  of  U.y  by  using  any  reasonably  good 
motors,  but  to  attain  a  higher  figure  they  must  install  special 
appliances.  It  would  pay  to  install  plant  to  correct  up  to 
O.b,  but  it  cost  a  great  deal  to  reach  ligures  of  from  O.60  to 
0.9.  He  was  of  the  opinion  that  in  future  supply  undertak- 
ings'would  have  to  provide  publicity  departments,  not  for 
advertising  purposes,  but  to  help  and  advise  consumers. 


Ship    aod    Harbour    Design    and    Equipment   as  aifecting    th; 
Kap.tl  LkaJiog  and  Discharging  uf  Cargo  Vcnieli'. 

Bv  A.  K.  T.  WUODS.  (Abstract.) 
Dl'iu.NO  192(_(  the  ports  of  the  United  Kingdom  had  to  provide 
tran.-^purt  and  handling  facilities  for  over  iUU  miUion  tons  of 
trallic.  L'uder  present  conditions  the  failure  of  the  machinery 
provided  on  shore  for  the  handling  and  distribution  of  goods 
to  give  quick  dispatch,  has  led  to  levver  voyages  being  made 
and  tnus  reduced  the  potential  carrying  capacity  of  tlie  snips 
engaged  in  the  foreign  trade  by  scmetbing  like  'Ai  per  cent. 
We  are  thus  compelled  to  explore  the  avenue  of  possible 
improvements  in  the  cargo-handling  equipment  of  ships  and 
docks. 

However  efficient  a  ship's  gear  may  be,  it  is  essential  that 
it  should  be  supplemented  by  good  organisation  on  shore  and 
also  by  the  provision  of  mechanical  appliances  in  accordance 
with   the  best  practice. 

It  is  an  obvious  but  unpleasant  truth  that  the  majority  of 
British  dock  systems  sutler  from   want  of  foresight. 

What  we  are  more  concerned  with,  however,  at  present  is 
the  provision  of  additional  mechanical  equipment  to  enable 
shipping  to  increase  its  earning  power  by  a  reduction  01  tbe 
time  spent  in  loading  and  di.scharging.  The  winch  and  the 
cargo  crane  have  been  good  servants  in  the  past,  but  there  is 
a  tendency  on  the  part  of  dock  authorities  to  rely  too  much 
upon  devices  of  this  type.  The  conveyor  system  has  demons- 
trated its  applicability  to  grain  cargoes  and  generally  to  what 
may  be  termed  "  purc-el  and  bag  cargo,  the  extension  of 
facilities  of  this  type  would  prove  of  undoubted  value  in  in- 
creasing the  rate  of  discharge.  Double-storey  sheds  eijuippcd 
with  roof  cranes  which  have  done  such  good  wnrk  at  Liverpool 
."ihould  lie  more  generally  adopted.  Simultaneously  with  dis- 
cliarge  into  the  sheds  cargo  can  be  swung  from  ship  to  roadway 
and  iiMini'diately  Inaded  into  rail  trucks  or  r.  ad  vehicles.  It 
is  only  by  the  provi.-ion  of  increa'^ed  mechani  al  contrivances 
for  rlealing  with  cargo  that  the  free  How  of  ti-.illic  through  the 
ports  neicss;ny  to  enable  ships  to  work  at  full  capacity  can 
lie  secured.  '1  be  solutioii  must  not  be  ilelayed,  for  upon  it 
depends  ill  great  measure  the  wcll-lwiug.  and,  indeed,  the 
maintenance,  of  our  overseas  trade. 

Development  of  Cranage  I'acllltles  tor  D!scharglrg  Vessels 
of  Large  Siie, 
Bv  11.  .7.  DEANE,  B.E..  M.I.vst.CE.     (Ah^lrart.) 
PltoonKss    in    cranage    facilities    has    been    parallel    with    the 
growth   in   the  size  of  ships,   anci   has  been   amplilied  by   the 
introduction   of  electrical   power   as  applied  to   cranes.     After 
comparing  the  speeds  and  dimensions  of  the  early  hydraulic 
with  a  typical  mndern  electric  quay  crane,  the  author  points 
out  that   cranage   facilities   necessarily    have    to    be   designed 


to  suit  the  shipping  which  is  likely  to  frequent  the  port,  and, 
in  preiiaring  specihcatious,  a  large  number  of  considerations 
must  therefore  be  taken  into  account.  In  dealing  with  these 
il  IS  III  importance  to  keep  in  view  the  very  debatable  question 
whether  cranage  equipment  provided  by  the  port  authority 
should  be  reckoned  as  a  dividend  earning  facility  ur  whether 
it  .should  be  Icxiked  u|)on  as  a  necessary  expenditure  which 
is  only  partly  met  by  the  revenues  directly  derived  therefrom. 
Discussion. 

In  tiie  discussion  following  the  reading  of  the  papers 
contributed  to  Section  if  (chairman.  Sir  Maurice  Fitzinaurice, 
C.M.U.),  on  the  opening  day  of  the  Conference.  Mr.  i'\  K. 
NVentwohtu-Shiklus,  referring  to  Mr.  Woods's  paper,  said 
that  he  had  seen  the  ships'  winches  and  the  quay  cranes 
pulling  cargo  out  of  the  same  hatch,  a  fact  rendered  possiljle 
oy  the  use  of  electrically-driven  trucks  to  carry  the  cargo 
away  as  fast  as  it  was  got  out. 

Dealing  with  Mr.  Deane's  paper.  Mr.  M.  F.  U.  Wilson  re- 
marked that  there  was  no  doubt  that  the  electric  crane  was 
displacing  the  hydraulic  crane  everywhere,  and  a  new  in- 
stallation <)f  hydraulic  cranes  was  now  very  seldom  seen.  He- 
garding  tirst  co.st.  there  was  not  much  ditterence  in  the  prices 
ot  hydraulic  and  electric  cranes,  but  the  cost  of  laying  the 
hydraulic  pip<>s,  installing  accumulators,  ic,  adilcd  greatly  to 
lue  cost  ol  tue  hydraulic  system,  while,  of  course,  the  electric 
crane  was  much  more  llexible. 

Continuing  the  discussion,  and  dealing  with  Mr.  Deane's 
paper,  .Mr.  U.  K.  S.  Kikkpatiuck  said  it  was  well  known  that 
the  advantage  of  the  electric  crane  over  the  hydraulic  crane 
was  that  with  the  former  the  power  consumption  was  directly 
proportional  to  the  load,  whereas  the  latter  used  the  same 
^iiiiouut  of  water,  irrespective  of  whether  it  was  working  with 
a  light  or  full  load.  Touching  upon  the  demand  of  ship- 
owners for  an  increased  crane  radius  and  the  loss  of  lime 
its  adoption  would  entail,  the  speaker  suid  that  he  was  trying 
to  solve  the  problem  by  a  new  type  of  crane  in  which,  instcail 
of  travelling  the  loud  on  a  (iU-ft.  radius,  he  would  employ  a 
horizontal  beam  travelling  with  a  .'^mall  monkey  crane  on  the 
top.  The  load  would  thus  move  in  a  radius  of  about  30  ft. 
only,  the  backward  and  forward  motion  being  along  a  straight 
line.  He  hoped  with  this  arrangement  to  speed  up  the  slew- 
ing time  by  about  'lo  per  cent. 

Sir  .\ucHiBALD  Dr.N.w,  Bart.,  speaking  with  regard  to  cranes 
on  ship  and  .shore,  said  only  one  or  two  ports  had  a  large 
crane  equipment,  and  urged  that  ports  should  extend  their 
cranage  facilities  with  the  most  modern  appliances. 

The  following  speaker,   Mr.  A.  T.   WAL.\lSLliV,   also  favoured 
the  placing  of  cranes  on  the  quays  instead  of  on   the   ships, 
as  quay  cranes  gave  a  greater  command  of  trucks  and  rails. 
(To   be  continued.) 


THE     THERMAL     EFFICIENCY     OF     HEAT 
POWER     PLANT. 


At  the  London  summer  meeting  of  the  L\stitl'tio.\  01^  Mech- 
anical ENOiNEiiUS,  which  was  held  on  'fhursday  and  I'ridiy 
last  wecK,  an  intormul  conference  took  place  on  "  Means  ot 
Improving  the  thermal  Lfhciency  of  Lieat  Power  Plants." 
During  the  two  days,  separate  meetings  were  held  in  four 
rooms  simultaneously,  at  which  IG  short  papers  were  read 
and  di-scussed. 

Uealing  with  "  Engine-house  Mana!;ciiicnt."  .Mr.  11.  Dunell. 
U..B.K..  referred  mainly  to  tiie  smaiier  power  slations,  anil 
attributed  the  losses  in  the  engine  house  to  (1)  waste  of  steam 
before  it  reached  the  engine;  (■.!)  mellicient  conditiop  01  the 
engine.  Cnder  the  hrst  head  he  drew  attention  to  leaky  joints, 
ineU'ective  steam  traps,  inadequate  lagging.  &c. ;  pointing 
out  that,  esijecially  with  superheated  steam  which  was  not 
visible,  a  leak  in  a  steam  pipe  might  mean  a  very  serious 
loss;  a  one-inch  open  pipe  could  disciiarge  all  the  steam  taat  a 
;fO-ft.  Lancashire  boiler  could  generate.  To  keep  the  joints 
tight,  the  pipes  should  be  kept  warm  on  light  load,  and  there 
was  no  better  lagging  than  magnesia.  Steam  traps  were  a 
source  of  lo.ss,  and  he  preferred  plug  i-ocks  for  intermittent 
drainage,  where  possible,  with  periodical  attention.  The  di.s- 
charge  Ironi  traps  should  be  visible,  and  they  should  receive 
constant  attention.     He  preferred  the  dotation  type. 

Turning  to  the  engine.  wliiJe  reaclinn  turbines  retained  their 
efliciency  for  long  periods.  Mr.  Dunell  remarked  that  impulse 
blading  needed  inspection  to  detect  erosion.  Indicator  dia- 
grams of  reciprocating  engines  should  be  taken  periodically,  tn 
ii'veal  hidden  defects.  Mixed-iiressure  plant  needed  most 
attention;  oil  should  not  be  allowed  to  coat  the  blading  of 
exhaust  steam  turbines,  and  if  it  was  found  it  could  be  cleaned 
(■,lf  with  paraffin  followed  by  a  steam  jet.  Surface  condensers 
should  not  be  neglected  fi:r  long;  the  scale  could  easily  be 
cleaned  off'  in  the  early  stages,  but  when  it  attained  a  certain 
thickness  it  developed  rapidly.  Warm  caustic  soda  solution 
Was  useful  for  removing  it.  Kivcr  steamers  in  the  Far  East, 
using  sandy  water,  had  clean  comlen.sers,  and  he  a.^ked  whether 
sandy  water  could  be  used  with  advantage  here.  Periodical 
running  tests  of  the  plant  should  be  made  and  used. 

Mr.  Gillespie  said  that  between  magnesia  and  clay  there 
was  a  very  large  range  of  effirient  coverings;  magnesia  was 
the  best,  but  otliers  were  good. 
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Mr.  Maiitlew  emphasised  the  importance  of  a  proper  lay-out 
ol  the  steam  piping;  some  arrangemcuts  invited  leakage  owing 
to  the  inadequate  provision  lor  expansion.  Jn  some  cases  a 
cold  blast  of  air  trom  a  window  would  he  found  hlowing 
across  hot  pipes.  Water  was  liable  to  cause  blade  stripping 
in  turbines;  oil  should  al.so  be  kept  out  of  them.  He  had  lounU 
an  electrical  method  of  removing  oil  both  effective  and  inex- 
pensive. He  wa.s  dubious  as  to  the  use  of  hydrochloric  acid 
lor  cleaning  condensers,  'i'lie  metering  of  steam,  water,  elec- 
tricity. &c.,  was  very  desirable,  but  unfortunately  steam  flow 
meters  were  very  costly. 

Mr.  Edwards,  referring  to  the  author's  advocacy  of  indicator 
diagrams,  said  there  were  all  sorts  of  losses  outside  the  engine 
which  could  only  be  found  by  keeping  records.  As  a  case 
in  point,  he  mentioned  a  heavy  loss  which  was  traced  to  steam 
traps  discharging  underground;  by  converting  them  to  dis- 
charge above  ground,  in  sight,  a  saving  of  i'l.OUU  a  year  was 
made.  By  laying  steam  pipes  in  trenches,  covered  with  lo;).se 
fossil  meal,  as  good  results  were  obtained  as  with  magnesia. 
Perfect  separation  of  oil  from  exhaust  steam  had  been  elfected 
with  an  oil  separator  followed  by  three  old  Lancashire  boilers 
in  series,  used  for  thermal  storage ;  there  was  not  a  trace  of 
oil  ou  the  turbine  blades  after  two  years'  use. 

After  other  speakers  had  taken  part  in  the  discussion,  the 
chairman,  Mr.  iP.  H.  Livens,  remaiKed  that  the  ability  ol  the 
reciprocating  engine  to  run  on  from  year  to  year  without 
revealing  delects  would  seal  its  doom;  the  internal-combustion 
engine  called  for  immediate  attention  when  anything  went 
wrong.  Routine  records  might  be  troublesome  and  of  uMe 
service,  but  frequent  tests  of  individual  items  of  plant  led  to 
great  savings,  and  the  indicator  was  a  very  valuable  aid.  im- 
purities in  the  working  fluids — water,  steam,  and  oil — were 
the  source  of  many  los.ses. 

In  reply.  Mr.  Dunkll  said  that  with  magnesia  two  inches 
thick,  only  7  per  cent,  of  the  heat  pa.ssing  through  a  pipe 
was  lost.  Steam  pipes  were  continually  spewing  scraps  of 
scale,  &c.,  which  got  under  the  valves  of  steam  traps  and 
caused  \>aste.  He  doubted  the  advisability  of  placing  pipes 
out  of  sight  in  trenches. 

A  paper  on  "  High  Steam-pressure  and  other  means  of 
Increasing  the  Economy  of  Steam  Engines,"  by  Mr.  P. 
Samuelson,  was  read  in  the  author's  absence  by  Mr.  Halhwell. 
Pointing  out  that  the  present  methods  of  generating  power 
with  steam  were  very  inefficient,  the  author  said  that  improved 
efficiency  was  mo.st  readily  obtained  by  increasing  the  range 
of  working  temperature ;  the  addition  of  a  mercury  boiler  and 
turbine  *  to  an  ordinary  steam  plant  considerably  raiseu  the 
range  nf  temperature  and  resulted  m  a  saving  of  40  to  (iU  per 
cent.  In  'ajing  down  new  plant,  the  easiest  method  nf 
increasing  ihe  temperature  range  was  by  superheating  the 
steam,  raising  its  pressure,  or  both.  Data  were  given  showing 
the  comparative  efficiency  ratios  corresponding  with  various 
initial  pressures  and.  temperatures  of  steam.  The  practical 
limit  of  working  temperature  was  800  degrees;  hence  they 
must  resort  to  higher  pre.ssures.  The  advantages  of  feed-water 
heating,  and  nf  extracting  steam  from  an  intermediate  stage 
of  expansion  for  industrial  heating  purposes,  were  pointed  out, 
but  the  author  thought  there  was  little  overall  benefit  to  be 
derived  from  reheating  l)etween  stages.  Finally,  it  was  stated 
that  the  British  Thomson-Houston  Co.'s  experimental  plant 
at  Rugby,  working  at  350  Ib./sq.  in.  pressure  and  700  deg.  F., 
had  proved  quite  successful,  and  gave  an  economy  of  over  18 
per  cent.  The  output  was  5,(X)0  kW,  and  the  maximum  tem- 
perature 7.50  deg.  Trouble  was  experienced  at  first  due  to  the 
use  of  brass  spacers  in  the  turbine  blading,  but  this  was  over- 
came by  the  use  of  steel.  Complete  tests  had  not  yet  been 
carried  out. 

Mr.  S.  B.  Feddkn,  commenting  on  the  mercury  vapour  tur- 
bine, referred  to  experiments  in  Berlin  .some  15  or  IG  years  ago, 
and  asked  whether  it  had  not  been  found  that  leakages  of  the 
mercury  vapour  were  very  dangerous.  The  diagram  of  the 
mercury  vapour  plant  at  its  present  stage  of  development 
looked  rather  like  that  of  a  toy.  Dealing  with  the  curves  pro- 
vided with  the  paper,  Mr.  Fedden  pointed  out  that  the  gain 
in  efficiency  at  the  high  pressures  and  temperatures  was  small, 
and  suggested  that  the  increa.sed  capital  and  running  costs 
might  easily  swallow  up  the  saving.  He  would  not  go  above 
7(K)  deg.  Steel  economisers  and  a  pure  water  supply  would 
be  necessary,  and  there  were  many  details  to  consider  before 
advancing  to  the  higher  figures.  What  was  the  effect  of 
"  bleeding  "  the  turbine  on  the  efficiency  of  the  whole  plant'' 
One  might  lose  as  much  as  one  gained,  and  he  called  for  proof 
regarding  the  total  efficiency  between  the  coal  fired  and  (he 
switchboard.  He  had  used  liir  heaters  for  '20  years,  and  found 
the  cost  of  maintenance  was  high;  in  one  ca.w  the  increased 
furnace  temperature  burnt  the  fire  bars,  and  much  of  the 
hot  air  to  be  by-passed. 

Mr.  W.  M.  Sri.vey  .said  Mr.  Emmet's  work  was  now  pretty 
well  known,  and  the  use  of  two  working  fluids  had  often  been 
tried;  in  the  long  run  the  saving  made  in  one  way  was  lost  in 
another.  But  they  must  not  always  turn  down  new  pro- 
pos,Tls;  exi>erience  must  be  gained  with  them  before  progress 
could  be  made.  Steam  pressures  had  been  raised  to  300  or 
350  lb.  years  ago.  but  when  boilers  geni>va(iug  lOO.OOO  lb.  of 
steam  per  hour  were  in  question,  mechauic.Tl  considerations 
became  important.    There  was  no  inlierent  difficulty  in  work- 

•  Tlie  Emmet  mercury  vapour  plant  was  described  in  the 
Eu-rTKicM,  Review  of  (Ictnber  'i'ind,   10'30. 


lug  ut  3j0  lb.,  and  the  North  Tees  station  was  using  475  lb. 
pressure  with  promising  results;  but  there  was  a  hunt  to  the 
permi.ssible  temijerature,  and  manufacturing  firms  were  not 
prepared  at  presj-nt  to  go  far  above  700  deg.  J-'.  The  use  of 
liigU-grude  heat  for  feeawater.  and  heating  the  air  supph , 
up.set  the  delicate  balance  of  temperature  ou  the  grate  oars', 
and  they  niust  be  very  cautious  lest  attempts  to  obtain  in- 
'^'■'^s^u  *-'U'ciency  led  to  increased  cost  of  maintenance. 

Mr.  Oxi.EV  thought  they  were  all  moving  in  a  groove  in 
search  of  improvements  ol  J  or  1  per  cent,  clljciency ;  could 
they  not  strike  a.vay  from  customary  methods ;'  In  ttiis  sense 
the  attempt  to  use.  mercury  vapour  at  high  temperatures  was 
worthy  of  serious  consideration.  Endeavours  to  improve 
steam  or  gas  engines  depended  upon  the  materials  avaUable, 
and  only  led  to  gains  ol  one  or  two  per  cent.  The  material 
ol  construction  ol  a  turbine  for  mercury  vapour  was  a  matter 
of  great  importance.  It  was  generally  held  abroad  that  to 
go  beyond  SoO  lb.  and  750  deg.  was  very  questionable,  and 
even  those  limits  were  somewhat  ri.sky.  owing  to  the  qualities 
of  the  materials.  At  750  deg.  the  live  steam  parts  ol  the 
turbine  began  to  glow  in  the  dark. 

Mr.  Hon'H  said  that  cast-iron  of  greatly  improved  qualities 
was  likely  to  be  available  shortly,  and  researches  on  turbine 
blading,  &c.,  were   in   progress. 

Mr.  L.  M.  JocKEL  had  hoped  for  more  data  about  the  mer- 
cury vapour  system.  He  referred  to  the  very  interesting  in- 
stallations at  work  at  Dalmarnock,  and  in  progress  at  Necnells 
and  Barton,  and  drew  attention  to  the  important  opportuni- 
ties for  improving  efficiency  at  the  low-temperature  end  of 
the  steam  cycle,  where  the  dilference  of  5  deg.  between  the 
exhaust  steam  and  the  condensate  meant  a  heavy  loss  of 
energy.  Great  waste  occurred  in  condensing  plant;  he  had 
tested  various  condensers,  and  got  the  best  results  witti  the 
Kinetic  Contraflo  type,  which  with  a  radial  flow  reaction 
turbine  made  a  good  combination. 

The  chairman.  Mr.  R.  W.  Allen,  C.B.E..  referred  to  the 
use  of  300  lb.  pressure  in  the  Navy;  no  difficulty  was  met 
with  in  obtaining  boilers  for  this  pressure  with  low  superheat 
—the  difficulties  came  in  with  high  superheat.  The  war  had 
taught  them  what  could  be  done  by  research;  at  Sheffield 
they  produced  the  special  steels  required  for  aeroplane  engines 
in  a  few  months,  and  if  these  high  pressures  were  necessary. 
they  should  get  Sheffield  to  solve  the  problem. 

Replying  on  the  discussion,  Mr.  Halliwf.ll  said  the  paper, 
limited  to  1,000  words,  was  only  a  guide-post  for  the  aiscus- 
sion  on  economy.  The  1,000-kW  mercury-vapour  turbine  could 
hardly  be  regarded  as  a  toy.  It  was  a  u.seful  size  to  experi- 
ment with,  and  was  driving  part  of  the  (leneral  Electric  Works. 
The  joints  in  the  mercury  pipes  were  mainly  welded  and 
leakage  was  taken  care  of.  With  regard  to  the  use  of  steel 
tubes  and  pure  water,  it  was  the  gases  in  the  water  that 
created  the  worst  troubles  in  these  high-pressure  and  high- 
temperature  plants,  and  they  must  keep  air  from  the  fee<l 
water.  As  Mr.  Selvey  said,  the  troubles  were  mostly  mecUani- 
cal,  and  it  was  up  to  mechanical  engineers  to  overcome  them. 
In  turbine  work  5(X)  deg.  F.  was  the  limiting  temperature 
for  cast  u'on ;  for  higher  temperatures  steel  was  necessary 
except  for  the  blading,  which  was  of  phosphor-bronze.  Mild 
steel  was  satisfactory  up  to  800  deg.  The  trouldes  so  far  met 
which  were  not  due  to  the  materials,  but  to  the  novel  mech- 
anical conditions. 

[To   be  coiiiinucil.) 


CORRESPONDENCE. 

Letters  receired  by  us  after  5  P.M.  ON  Tuesday  cannot  appear  until 
tli^  following  week.  Correspondents  should  forward  their  communi- 
cations  at  the  earliest  possible  moment.  No  letter  can  be  published 
■unless  we  hare  the  writer's  name  ami  add  res.;  in  our  possession. 


Dover  Corporation    Hlectricity  'Works   and   its   Staff. 

The  timely  letter  o(  "  R.  W."  with  regar.l  to  the  above 
in  .vour  last  issue  should  serve  to  call  the  attention  of  all 
electrical  engineers  to  the  reprehensible  course  of  action  which 
the  Dover  Corporation  i)roposes  to  adopt. 

In  December  of  last  year  this  Association  received  a  definite 
promi.se  in  writing  from  the  Corporation,  to  the  effect  that 
it  inteiideil  to  put  into  operation  the  scliedule  of  -salaries  a.s 
issued  by  the  National  .loint  Board.  The  recent  decision  of 
the  (\)rporafion  to  throw  over  the  schedule  and  to  elTect  .such 
drastic  reductions  in  the  salaries  of  tlie  technical  sUilf  is  a 
direct  violation  of  that  promis(\  and  is  calculated  to  give  a 
staggering  blow  to  one's  faith  in  the  integrity  of  public  autho- 
rities. 

One  frequently  bears  criticism!;  of  the  lack  of  faith  shown 
on  the  part  of  employes,  and  of  their  failure  to  honourably 
carry  out  agreements  to  which  they  were  parties,  but  surely 
it  would  be  hard  to  find  a  parallel  to  the  decision  of  the 
Dover  Corporation. 

If  the  Dover  Corporati<in  feels  that  the  present  payment  of 
the  schedule  is  bearing  hardly  upon  it,  there  exists  in  its 
district  area  the  constitutional  machinery  in  the  form  of  a 
District  Board  at  which  its  grievances  could  l>e  ventilated,  and. 
if  substantiated,  could  be  corrected.  To  ignore  that  machinery 
is  to  undo  all  the  good  work  that  has  recently  been  done  in 
the  conciliatory   machinery  and  uniform  methods  of  negotia- 
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tion,  and  to  bring  about  a  reversion  to  the  old  bad  methods  of 
indindOal   bargaining. 

I  may  state  in  reply  to  your  correspondent  that  the  Associa- 
tion does  propose  to  take  prompt  and  lirm  action  in  the  matter, 
as  it  recofjnises  that  this  is  a  test  case,  and  that  if  the  action 
of  Dover  js  allowed  to  pass  unchallenged,  there  will  be  no  end 
of  the  same  thing  throughout  the  country.  The  first  stone 
must  be  arrested,  otherwise  there  will  be  an  avalanche. 

Steps  are  being  taken  by  the  Association  to  warn  all  its 
members  against  even  applying  for.  still  less  accepting,  the 
positions  at  present  occupied  by  our  members  when  they 
become  vacant,  and  it  ventures  to  hope  that  other  engmeera 
who  are  outside  the  ranks  of  the  Association  will  refrain  from 
applying  for  the  positions,  and  so  impress  the  Dover  Cor- 
poration with  the  sense  of  the  folly  of  its  contemplated  action. 
If  all  electrical  engineers  will  take  a  proper  view  of  the  matter 
and  refuse  to  accept  positions,  the  Corporation  will  be  forced 
to  reconsider  its  decision. 

W.  Arthur  Jones, 
General  Secretary,  E.P.E.A. 

London. 
July  4th,  1921.       

Correspondence  re  the  E.P.E..4. 

Almost  every  week  one  is  presented  in  your  "  Correspond- 
ence "  columns  with  a  whole  sheat  of  letters  written  by 
aggrieved  members  of  the  E.P.E.A. 

i  think  it  is  high  time  these  "  grousers  "  desisted  from  fight- 
ing one  another  and  anybody  and  everybody  in  general  through 
the  medium  of  your  columns,  and  loyally  supported  their 
Association.  If  they  are  not  satisfied  with  their  executive, 
then  why  do  they  not  go  to  the  Association  meetings  and 
stand  auit  deliver  themselves  of  all  their  woes?  Perhaps  they 
have  not  the  pluck  to  face  it  out,  but  must  resort  to  a  nom-de- 
plumc  in  your  "  Correspondence  "  columns. 

1  am  not  a  member  of  the  E.P.E..^.,  as  I  am  not  in  the 
supply  industry,  and  therefore  have  no  axe  to  grind;  it  is 
merely  that  this  corre.spondence  makes  me  tired,  and  I  should 
welcome  something  of  more   general  interest. 

May  I  suggest  that  correspondence  re  the  E.P.E..\.  should 
only  be  published  if  the  writers  give  their  names,  as  it  seems 
to  me  a  very  back-handed  action  to  slate  the  Association  under 
a  notn-de-plume. 

E.  W.  Dorey. 

London. 
July  -htd,  19'21.       

Sawdust  as  Fuel. 
Could  any  of  your  readers  inform  me  of  any  process,  briquet- 
ting.  &c.,  by  which  saw-dust  can  be  u.sed  as  fuel,  either  for 
domestic  or  steam-raising  purposes'.' 

Tom   C.    Sfihneidau. 
Wolverton. 
July  -Ind,  19-21. 

[.\n  installation  of  200  h.p.  driven  with  gas  from  wood-refuse 
at  a  timber  mill  at  Maldoii.  Essex,  put  down  by  Mr.  H  .P. 
Girling,  was  de.scribed  in  our  issue  of  December  'iTth,  1912.  A 
Swedish  installation  of  similar  type  was  described  in  our  issue 
of  .\pril  10th,  1915,  and  a  s;iwmill  plant  whore  the  refuse  was 
burnt  under  l)oilers.  to  the  designs  of  .\lr.  \V.  Worby  Beau- 
mont, in  our  issue  of  .-Xpril  7th,  191t).  For  briquetting  methods 
we  must  appeal  to  our  readers. — Ens.  Kt.Ki'.  Rkv.] 


"  Power  Factor  Correction  ";  and  A.  P.  Tiotter's  "  Elements 
of  Illuminating  Engineering/'  but  these  are  not  encyclopaedic. 
They  are  modest  in  Jjrice  and  size,  and  excellent  in  contents. 

Theodore  Steveni. 

London. 
July  1st.  19-21.      

A  Contact  Art   Splitter. 

With  reference  to  your  article  on  page  834  of  the  Elec- 
TiucAL  Review  of  June  -24th,  l'.i'21.  regarding  a  contact  arc 
splitter  which,  we  note,  you  state  has  recently  been  developed 
by  the  Wcstinghouse  Electric  International  Co.,  of  East  Pitts- 
burg, Pen.,  U.S.A.,  we  should  like  to  point  out  that  this 
has  been  a  device  w  hich  we  have  fitted  on  circuit  breakers  in 
cases,  and,  as  a  matter  of  fact,  on  all  the  Admiralty  circuit 
breakers  which  we  have  supplied  for  the  British  Admiralty 
during  the  last  nine  years,  so  we  feel  that  the  device  shown 
is  not  new  in  any  way.  NVe  enclose  herewith  lithos  which  we 
have  torn  from  a  pamphlet  which  we  prepared  some  years  ago 
for  use  in  the  Navy,  which  shows  the  arc  splitters  as  mounted 
on  our  circuit  breakers,  and  which  you  will  see,  on  referring 
to  your  diagram  in  the  Electrical  .Review,  fig.  1,  page  834, 
is  exactly  the  .same.  We  feel  that  we  are  entitled  to  any  credit ' 
there  may  be  regarding  this  device,  and  this  is  our  reason  for 
writing  this  letter. 

For  Whipp  &  Bourne,  Ltd. 

Fra.nk  R.  Whipp. 

Castleton. 
June  mh,  1921. 

[The  arc  splitter  devised  by  Messrs.  Whipp  &  Bourne, 
Ltd.,  over  nine  years  ago  is,  as  they  state,  a  direct  anticipa- 
tion of  the  American  arc  splitter  which  we  illustrated,  and 
we  are  glad  to  know  that  their  design  was  so  earlv  in  the 
tie  Id  .—Eds.   Elec.   Rev.] 


Coal  Shortage  and  Oil  Fuel. 

In  reply  to  the  letter  from  '  Due  .Junior  Charge  Engineer," 
first  it  is  stated  that  aliout  three  times  as  much  oil  is  used 
under  a  boiler  as  under  a  Diesel  cylinder  cover.  (I  take  it 
this  means  per  kWh.)  If  so,  should  it  not  be  six  times  as 
much '.' 

I  am  at  a  loss  to  understand  several  of  the  paragraphs,  which 
are  so  incousi.stent  as  to  become  almost  unreadahle,  and  I 
can  only  surmise  that  the  experience  gained  it,  as  quoted,  in 
a  junior  stage;  this  is  certainly  not  the  discussion  looked  for 
at  this  age.  when  we  are  hoping  to  make  the  best  cu  our 
enormous  fuel  problem   for   the   future. 

I  am  afraid  "  Junior  Charge  Engineer  "  is  very  wide  of  the 
mark  in  such  paragraphs  as  :  — 

Twenty  minutes  to  get  a  boiler  on  the  range. 

Twenty  seconds  to  get  a  Diesel  on  load;  of  course,  if  you  miss 
synchronising,  you  may  have  to  operate  the  governor  gear. 

I  fail  to  see  what  engine-room  crews  lying  in  ports  have 
to  do  with  our  internal  power  supply,  and  it  is  the  first  time 
I  have  heard  that  reliable  Diesels  were  not  built  in  this 
country. 

In  conclusion,  I  am  afraid  "  Junior  Charge  Engineer  "  must 
have  ill-treated  the  very  few   Diesel  engines  he  may  have  seer>'. 

S.  H.  Fowles. 

Jarrow-on-Tviu'. 
Jiiiir  -llth.   111-21. 


Charges  for  Service  Mains. 

I  would  like  to  ask  your  readers,  througli  your  valuable 
journal,  why  the  South  London  Electric  Suj>ply  Corporation 
makes  .such  excessive  charges  for  out.side  mains  leading  to 
new-  consumers'  premises.  Could  not  this  be  covered  in  the 
price  charged  per  unit'.'  If  the  late  war  has  brought  about 
these  charges,  then  let  the  pre-war  consumers,  who  were  lucky 
enough  to  mi.ss  these  mains  charges,  bear  some  of  the  costs 
of  their  less  fortunah'  brethren.  It  is  obvious  that  these 
charges  for  outside  works  must  be  holding  up  wiring  con 
tracts,  to  the  benefit  of  gas  companies. 

I  should  like  to  learn  of  the  experiences  and  opinions  of  wir- 
ing contractors  on   this  very  important   sut)ject. 

Disgusted. 

June  -2S(/i,  19-21.      

Technical  Books. 

li.  W.  ('.'-  "  inqiiirii's  in  to-day's  issue  of  your  Electrical 
REvrRW  are  answered  capal»ly  in  i>art,  but  no  single  hook 
can  ■■  completely  "  repre.setit  the  practice  in  any  branch  of 
engineering  which  is  daily  advani-ing.  Tlie  student,  to  tit 
himself  to  handle  auy  practical  problem,  niii.st  not  be  satisfied 
with  the  opinion  of  any  individual,  but  must  learn  to  cull 
from  many  writer.s  tlieir  ideas  and  methods:  anil  tlien  select 
therefrom  what  l)ost  suits  his  particular  needs  in  any  specific, 
case. 

A  cyclopedia  by  experts  leads  one  to  more  specialised  writ- 
ings on  each  particular  subject,  e.g.,  I  have  no  hesitation  in 
couunending  to  "  L.  W.  C."  iKjoks  dealing  practically  with  the 
fundamentals  of  electrical  engine'Ting  in  England  such  as 
F.  M.  Denton's  "  C.C.  .\rmatiir'e  Winding";  II.  E.  Poole's 
"  II.T.  Switch  (!ear  "  anil  "  Switchboards  ";  .\.  E.  Clayion's 


Locality  of  Situations  Advertised. 

I  think  it  Would  be  a  great  advantage  and  save  considerable 
disappointment  if  euiployers  when  advertising  vacancies  in 
your  columns  and  using  a  box  number  would  state  whether 
the  job  is  in  London,  the  Midlands,  or  the  North,  or  give 
.some  indication  of  the  district. 

E.  A. 

Jiilii  'Ind,   1921. 

The  Engineering  Industry  in  Johannesburg. 

I  .should  like  to  draw  the  attention  of  readers  of  your  paper 
who  may  be  considering  emigration  to  this  country  to  the 
fact  that  at  the  present  moment  there  is  a  considerable 
amount  of  unemployment  in  the  skilled  engineering  trades 
here;  just  now  the  municipalities  and  employers  generally, 
including  the  Government,  are  having  considerable  difficulty 
in  coping  with  this  unemployment  problem,  and  it  is  possible 
that  the  coal  strike  at  home  may  prolong  this  present  tem- 
porary slump. 

It  ialls  to  my  lot  to  interview  a  consideiable  number  of 
iiii'ii  arriving  from  the  Old  Country,  some  .seeking  for  employ- 
irient,  and  others  requiring  liceuces  to  enable  them  to  under- 
take electrii'al   wiring  work  in   this  town. 

1  wish  to  impress  upon  intending  emigrants  that  it  is 
essential  to  bring  out  with  them  all  available  testimonials  and 
references  covering  their  careers  from  apprenticeship  upwards, 
as  it  is  dit'tiiiilt  for  a  man  to  obtain  enuiloyment  unless  he 
can  produce  a  proper  set  of  credentials  to  show  what  his 
experience  and  training  have  l)een.  It  is  surprising  how  many 
men  come  out  apparently  with  the  idea  that  credentials  and 
references  are  of  no  value.  Licences  to  undertake  wiring  in 
this  town  can  only  be  obtained  on  production  of  credentials 
proving   at  least  live   years'   suitable  experience,   and    wiring 
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contractors,  both  in  this  town,  and  to  an  increasing  extent 
in  other  towns,  five  preference  to  men  possessing  the  wire- 
man's  licence  granted  by  the  Johannesburg  municipahty. 

B.  Sankey, 

Ueneral  Manayer,  Cjas  and  Electric  Suijply  Depart- 
ment;  ChaiDiian,  Board  for  the  Licensum  of  Elec- 
trivians,  Johannesburt/. 
June  6th,  19-21. 

[In  a  subsequent  letter  Mr.  Sankey  encloses  a  cutting  from 
the  Rand  Daily  Mail,  showing  that  the  situation  is  still  worse 
than  he  had  supposed,  and  that  mechanics  and  others  s'uould 
not  go  out  to  the  Cape  "  on  spec."  at  present.  The  extract 
reads :  — 

The  Cape  Peninsula  is  faced  with  a  serious  problem  in  con- 
nection with  unemployment.  The  ranks  of  the  unemployed, 
both  Europeans  and  coloui'ed,  are  becoming  larger  week  by 
week.  This  is  due  partly  to  the  present  depression  in  trade, 
but  mamly  to  the  fact  that  men,  skilled  mechanics  as  well  as 
unskilled  labourers,  are  drifting  into  the  city  from  all  parts. 
There  seems  to  be  an  impression  abroad  that  work  can  be 
obtained.  This  is  a  mistake.  They  not  only  cannot  find  work, 
but  they  cannot  readily  obtain  accommodation,  for  the  housing 
problezn  has  not  yet  been  solved.  .  .  .  Another  factor  wliich 
is  operating  towards  increasing  the  ranks  of  the  unemployed 
is  that  steamers  are  bringing  to  South  Africa  numbers  of  men 
from  Europe,  who  have  been  persuaded  that  work  can  be 
obtained  here  easily.  The  labour  bureaux  are  being  besieged 
by  'men,  many  of  them  pood  mechanics,  seeking  employment, 
and  they  cannot  be  placed. 

Mr.  Sankey's  warning  is  very  useful  and  timely.  Similar 
comments  on  industrial  conditions  elsewhere  overseas  are 
invited,  on  behalf  of  our  readers— but  we  hope  they  will  be 
more  cheering !— Eds.  Elec.  Rev.] 


'  Marine  Electrician. 

Referring  to  the  query  of  "  E.  R.  M."  in  the  current  issue 
of  the  Electrical  Review,  with  regard  to  taking  up  a  situation 
as  a  marine  electrician,  I  trust  the  following  information  will 
prove  useful  to  the  intending  applicant. 

In  the  first  place,  it  is  usual  for  anyone  desirous  of  going 
to  sea  to  serve  an  apprenticeship  of  possibly  six  months  with 
the  shipping  companies'  shore  staff  of  engineers,  and  then  as 
his  abilities  are  proved,  he  is  drafted  aboard  one  of  their 
vessels,  as  a  vacancy  arises. 

There  are  several  of  the  first-class  passenger  companies,  the 
addresses  of  which  can  be  obtained  from  any  shipping  office, 
who  carry  an  electrician  to  look  after  all  the  maintenance 
and  repairs  of  the  electrical  appliances  aboard  ship,  and  if 
"  E.  R.  M."  writes  to  the  superintendent  engineer,  stating  all 
his  experience,  and  with  copies  of  testimonials,  he  will  no 
doubt  receive  a  reply,  requesting  him  to  appear  before  the 
head  engineer,  for  an  interview. 

A.  Peckston. 

Middlesbrough, 
July  2nd,  1921. 


Armature  Core  Bands. 

With  reference  to  "  Armature's  "  letter  in  this  week's 
Review,  I  experienced  a  similar  case  to  that  quoted,  some 
twelve  months  ago. 

The  motor  was  direct  coupled  to  a  centrifugal  pump  running 
at  2,000  r.p.m.  On  three  occasions  the  bands  burst,  mnich 
eventually  necessitated  the  armature  being  rewound. 

During  the  process  of  stripping,  T  found  the  coils  were  a 
loose  fit  in  the  slots,  and  concluded  that  owing  to  their  rising, 
due  to  centrifugal  force  when  the  machine  was  running,  » 
continual  pressure  was  being  exerted  on  the  undersides  of  the 
core  bands,  with  the  result  that  after  the  machine  had  been 
running  for  a  time  the  bands  burst. 

I  increased  the  slot  insulation,  making  the  coils  a  reasonably 
tight  fit,  and  encased  the  steel  b.ands  in  a  copper  casing,  sweat- 
ing the  whole  up  solid.  .       „      .         • 

This  machine  has  now  been  running  continually  for  nine 
months    and  the  bands  show  no  signs  of  slackening. 

On  the  other  hand,  "  Armature  "  mav  have  struck  a  bad 
consignment  of  banding  wire.  Recently  I  had  occasion  to  test 
a  reel  of  No,  18  steel  banding  wire,  taking  three  samplesfrom 
different  parts  of  the  reel,  and  found  a  considerable  variation 
ill  the  breaking  strain  in  each  case, 

I  should  be  pleased  to  bear  when  "  Armature  "  has  overcome 
his  trouble  and  what  he  found  to  be  the  cause  of  it. 

Motor. 

Jvhj  ith,  19i\.  

Electric  Light  Wiring   Systems. 

With  reference  to  the  paper  on  the  above  subject  read 
before  the  National  Association  of  Sup<M-vising  Electricians,  T 
much  regret  the  tone  of  the  letter  of  "  Two  Phase  "  that 
appears  in  yovir  issue  of  tbo  24th  inst..  and  quite  expected  to 
,  find  at  the  end  of  it :  "  This  correspondence  must  now  cease." 
■'Two  Phase  "  has  brought  an  enlightening  technical  dis- 
cusrioii  iawn  to  the  l*vel  of  acrimoniouB  persontlitiei. 


If  your  correspondent  cares  to  accept  my  invitation  to  the 
next  technical  debate  of  the  N.A,S.E..  he  wUl  find  that  by 
design  they  are  frankly,  though  fairly,  critical,  and  for  that 
reason  educational. 

That  supervising  electricians  depend  in  any  degree  upon 
manufacturers  for  their  daily  bread  is,  on  the  face  of  it. 
simply  frothy  verbosity.  The  Association  has  a  long  record 
of  lectures  by  inventors  and  manufacturers,  who  have  all 
been  grateful  for  the  practical  criticism  our  members  have 
been  able  to  offer. 

I  do  not  agree  that  C.T.S.  has  received  greater  condemna- 
tion than  other  systems.  It  has  been  brought  into  greater 
proininence  in  this  discussion  by  the  frantic  efforts  of  its 
disciples  to  justify  its  u.se  under  all  conditions,  which  is  a 
ubiquity  the  makers  do  not  claim.  In  any  case,  the  letter 
of  "Two  Phase"  contains  nothing  that  is  illuminating  on 
the  subject.  In  a  certain  gas  works  in  Ixindon,  C.T.S.  waa 
installed  in  the  retort  houses,  and  ordinary  V.I.R.  taped 
and  braided  drawn  into  screwed  welded  tube  in  other  parts 
of   the   works. 

I  have  examined  the  job  superficially  in  the  light  of  these 
di.scussions,  and  find  that  there  is  a  tendency  for  the  sheath- 
ing to  crack  on  the  outside  of  sharp  bends,  and,  of  course, 
there  is  a  certain  amount  of  sag  in  the  horizontal  runs,  which 
as  far  as  I  know  can  only  be  avoided  by  using  some  adhesive 
paste  when  erecting. 

I  have  also  examined  the  conduit  job.  and  find  that  air 
and  water,  and  possibly  free  gases,  have  attacked  the  tubing, 
and  rust  bas  practically  entirely  displaced  the  enamel.  Tha 
interior  of  the  tube  appears  in  fair  condition,  but  I  should 
venture  to  say  that  C.T.S.  will  prove  the  more  durable  job. 
On  the  other  hand.  I  know  a  small  motor  garage  where  the 
hand  lamp  lead  spends  most  of  its  time  in  the  oil  and  grease 
of  the  floor  and  pit,  and  after  18  months  required  replacing. 
Now,  the  point  I  arrive  at  is  that,  by  this  review  of  facts,  I 
am  not  condemning  C,T,S,  because  it  cracked  at  a  sharp 
bend;  I  shall  simply  see  that  when  it  is  used  again  there 
is  no  sharp  bend.  Because  rust  heavily  attacked  conduit  in 
a  gas  works,  I  shall  not  rule  out  conduit  always.  In  a  gaa 
works  T  should  use  a  sherardised  tube  system  in  conjunction 
with  C,T,S. 

In  a  motor  garage  that  allows  oil  to  be  about  the  floor, 
obviously  the  lead  must  be  protected  by  a  flexible  metallic 
tube,  although  even  this  has  faults.  In  other  words,  we 
have   gained   experience. 

If  "  Two  Phase  "  cares  to  send  me  his  address,  I  shall  be 
plea.sed  to  advise  him  of  the  date  of  our  next  lecture,  and, 
indeed,  any  other  electrical  gentleman  interested, 

J.  n.  Windibank, 

Vice-chairman. 
National  Association  of  SuptroiBing  Eleciriciant. 
South  Norwood. 
June  ^th,  1921. 

'■   t   -'    .:.■  • 


National   Electric  Light  Association  of  America:  Chicago 
Convention. 

With  reference  to  the  Leader  in  your  issue  of  .July  1st,  the 
Council  of  the  E.D.A.  has  already  had  under  consideration 
the  possiblitv  of  arranging  for  joint  conventions  of  the  variops 
electrical  interests  in  this  country,  and  althouch  the  existing 
subdivision  of  Electricity  Supply  and  other  Electrical  ,^s80cia- 
tions  has  hitherto  made  anything  of  the  kind  difflcult.  yet 
there  apnears  every  rea,'=on  to  hope  that  with  a  little  persever- 
ance and  goodwill  we  may  ultimately  look  forward  to  some 
a'Tongement  for  bringing  together  the  members  of  all  sections 
of  the  industry  once  a  year,  Tlie  value  of  such  an  effort 
would  repay  almo.st  anv  trouble  involved  in  it, 

.'Vs  at  present,  working  meetings  and  conventions  of  the 
different  sections  are  of  great  benefit  to  the  members,  .inrt 
to  the  branches  of  the  industry  represented  by  the  several 
sections,  but  they  carry  little  propaganda  value  towards  the 
public. 

.Associated  together  in  the  form  of  n  general  meetins  denljng 
with  every  interest  comnrised  in  the  e'ectrical  industry,  thev 
would,  in  addition  to  the  proper  work  carried  out  by  e,ieh 
section,  make  a  very  notable  cumulative  impression  on  ^be 
public  mind,  secure  the  interest  of  the  Press,  and  probablv 
produce  a  business-getling  influence  out  of  all  proportion  to 
the  cost  involved. 

J.  W,  Beanchamp, 
Director  and  Serretapi. 
lirififh  Elfdrical  Development  Aatocialion,  Inc. 
Tjondon. 
Jvhj  ^th.  1921. 


Blrmin^bam  ElfctrFcal  (lOlHnj!  Soflety— The  Summe 
Meetirs-  of  ^>"'n  PooiVtv  wn.s  held  »t  Pandwell  Park,  onder  idea 
rondiHoi'ii  TVe  "svlisii  Cup  wag  up  for  rompotit'on,  thi«  beinfr 
wri)  br  Mr.  .T.  P.  Jf-»ter8,  vith  a  fore  cf  9t_l,-,  =  T<i,  The  other 
nrizfwinrfp  wee  fifffMf.W.  A.  Jackfrn,  .T,  H.  Hsrpir,  W.  A. 
PpTter,  sr<'  0,  HiirdlfT-,  tbfi  'net-rorpfd  s'<'»'Hfn3an  fecnririr  the 
prive  for  the  peslfd  nire  hplfi".  T>p"-  wsa  a  repif6enl»tive 
(ratherinGr.  and  the  event  wa«  very  enjoyable. 
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Elementary  Principles  of  Continuous  Current  Armature  Wind- 
tnga.  By  F.  M.  Denton,  A.C.G.I.,  A.Amer.I.E.E.  Pp. 
I(h3+x;  hgs.  44.  London  ;  Sir  Isaac  Pitman  &  Sons.  Ltd. 
Price  :is.  6d.  net. 

Small  Single-phase   Transformers.     By  E.  T.  Paujton    B  Sc 

A.M.LE.E.      Pp.    a5  +  x;    figs.    40.     London:    Sir    Isaac 

Pitman  i  bons.  Ltd.    Price  :is.  6d.  net. 
High  Tension  Switchgear.    By  H.  E.  Poole,  B.Sc.    A.C  G.I 

A.M.LE.E.     Pp.    llS+ix;   figs.   26.     London  :' Sir  Isaac 

Pitman  Ji  Sons,  Ltd.    Price  -is.  6d.  net. 

These  three  books  form  a  part  of  Messrs.  Pitman's  series 
of  techmcal  pruuers  which  is  designed  to  provide  information 
m  the  various  branches  of  engineering  tt\hnolopy  in  a  cheap 
and  concise  form.  The  series,  which  is  edited  by  Mr.  E  E 
^eale,  B.Sc.  A.C.G.I..  A.M.LE.E.,  compri.^tfs  a  set  of  volumes 
whose  size  is  foolscap  8vo,  and  which  are  therefore,  conve- 
ment  for  the  pocket;  they  are  distmguished  bv  clear  printing 
and  the  diagrams  are  well  reproduced. 

Mr.  Denton's  book  forms  a  comprehensive  study  of  direct 
current  armature  wmdings,  and  is  mtended  for  use  by  pro- 
fessional electrical  engineers.  Many  years  ago  Prof.  Cramp 
TOggested  a  method  whereby  drum  lap  windings  might  be 
looked  on  as  being  derived  from  ring  windings;  the  present 
writer  carries  this  idea  further  and  shows  that  drum  wave 
windings  may  also  be  looked  upon  as  derived  from  ring 
wmdmgs  of  the  multiple.x  type.  Readers  who  have  had  diffi- 
culties in  following  the  more  usual  explanations  of  the  action 
of  wave  windings  may  lind  this  new  method  of  approach  of 
great  utility.  In  addition  to  the  consideration  of  simplex 
wmdmgs  of  the  lap  and  wave  types,  multiplex  drum  windings 
receive  a  fair  share  of  attention  and,  in  particular,  the  series- 
parallel  type  of  winding  is  carefully  considered.  ' 

A  full  exposition  of  the  uses  and  correct  application  of 
equalising  connectors  to  the  types  of  winding  to  which  they 
are  applicable  is  also  given,  and  the  book  concludes  with  a 
schedule  of  examples  of  windings  actually  emploved  by  a 
number  of  well-known  firms,  with  explanatorv  notes  when 
necessary.  We  can  cordially  recommend  the  book  to  students, 
and  also  to  electrical  engineers  who  have  occasion  to  go  into 
the  subject  under  consideration.  It  is  clearlv  written  by  a 
man  thoroughly  conversant  with  his  subject!  which  is  pre- 
sented in  a  compact  and  efficient  form  likely  to  appeal  to 
all  technical  readers. 

The  second  of  these  primers  is  written  largely  with  a  view 
to  assisting  amateurs  who  wish  to  construct  small  transformers 
to  their  own  calculations.  The  first  half  of  the  book  is  con- 
cerned with  explanations  of  transformer  action  in  language 
suitable  for  men  without  any  considerable  technical  know- 
ledge. Vector  diagrams  are  not  used,  and  anything  but  the 
simplest  mathematics  is  avoided,  but  it  give's  a  good  and 
accurate  idea  of  transformer  working  for  the  tvpe  of  men  for 
whom  the  book  is  written.  Subjects  included  in  this  part 
of  the  work  are  voltage  regulation,  efficiency  and  losses,  and 
an  account  of  the  magnetic  and  electrical  "circuits  of  trans- 
formers. 

The  second  part  of  the  work  is  concerned  with  the  design 
of  small  transformers  (particularly  up  to  1  kW),  the  main 
point  kept  in  view  being  to  produce  a  transformer  having 
pven  op#ating  characteristics  at  a  minimum  cost.  The  calcu- 
lations, though  involving  only  simple  mathematics,  are  per- 
haps likely  to  be  somewh.it  laborious  to  the  amateur,  and  we 
feel  that  this  section  of  the  work  is  likely  to  appeal  more  to 
men  having  greater  technical  knowledge.  The  method  out- 
lined is  of  great  interest,  the  few  a.-'sumptions  made  being 
of  quite  a  minor  character.  An  alternative  method  of  calcula- 
tion is  also  given  in  which  reasonable  assumptions  as  to  the 
main  dimensions  are  first  made,  followed  by  checks  to  see  if 
the  de,sired  characteristics  have  been  attained.  The  book  may 
he  well  recommended  to  men  who  desire  to  construct  a  trans- 
former for  their  own  use.  and  many  parts  will  he  of  con- 
siderable interest  to  men  engaged  in  transformer  design  and 
construction  as  a  profession. 

In  the  third  book  we  feel  that  the  author  has  endeavoured 
to  treat  a  very  large  subject  in  too  small  a  space,  with  the 
result,  despite  the  concise  stvle  adopted,  that  the  clearness  of 
the  explanations  suffers,  and  in  some  cases  tbev  are  not  readily 
followed.  After  an  introductory  chapter  we  find  anprnximatelv 
one  half  of  the  book  is  devoted  to  an  account  of  the  trereral 
arrangements  and  mechanism  of  oil  break  swit/-hes.  In  these 
sections  it  is  cVar  that  the  author  is  thor'>uahlv  nt  home,  and 
he  conveys  a  large  amount  of  informntion  in  the  ninimnm 
of  space.  At  times  he  seems  to  fall  into  the  error  of  iman'n- 
ine  that  his  readers  are  as  conversant  with  the  general  outline 
of  the  snhiect  as  he  is  himself,  and  those  who  are  not  will. 
as  a  resnlt.  have  to  follow  the  subject  matter  very  closelv! 
and  possihlv  simply  certain  gaps  from  other  sources.  As  an 
instance  of  this  we  mav  quote  the  consideration  of  fuse  shunted 
overload  trip  coils  where  it  is  pointed  out  that  the  absence 
of  fnse  shunting  mav  adversoly  affect  the  accuracy  of  the 
readings  of  the  switch  board  instruments.  Readers  who  sre 
familiar  wit^  the_  usual  arrangements  will  have  no  difficulty 
in  snpreeiating  this  point,  but  others,  of  less  experience,  may. 
in  the  ahsence  of  further  information,  wonder  why  this  effect 
IS  brgaght  abw*-    The  latter  portion  of  the  book  if  deroW 


to  the  cuusideration  of  isolating  switches,  arrester  gear  hign 
pressmo  fuses,  and  methods  of  switch  testing,  and  concludes 
with  a  short  bibliography  of  the  subject. 

'I'he  book  will  be  useful  to  those  who  have  a  general  know- 
ledge ot  the  usual  arraugemeuts  in  high  pressure  switches  and 
who  wish  to  obtain  additional  information  in  the  most  concise 
form. 


E  X  10"  _     110  X  10,000,000 
z  X  «      ~  1,152  X  35 


272,000. 


On  this  page  alone  (p.  37)  there  are  no  fewer  than  seven 
blatant  errors,  and  some  of  them  cannot  fail  to  have  a  decidedly 
harmful  influence  in  misleading  uninformed  readers  an.sious 
to  learn.  On  page  157  is  the  following  amazing  arithmetic 
for  showing  the  student  how  to  calculate  the  total  resistance 
of  two  30  ohm  resistances  in  parallel :  — 


+ 


3'fy  "1"  .TO  — 


=  15  ohms. 


Errors  in  simple  arithmetic  are  very  numerous,  and  in 
some  cases  must  confuse  the  raw  mind.  For  example,  the 
author  sets  out  to  show  how  to  design  a  dynamo  for  an 
output  of  500  watts,  and  the  first  step  he  takes  is  to  prove, 
by  his  ela.stic  arithmetic,  that  the  output  of  a  500-watt  gene- 
rator is  really  506  watts. 

We  turn  in  despair  from  these  technical  matters  in  the 
hope  of  finding  some  merit  in  the  way  the  author  deals  with 
the  practical  side  of  his  subject,  but  only  again  to  be  dis- 
appointed. The  reader  is  solemnly  told  that  all  core  plates 
are  bent  in  the  act  of  punching,  and  that  a  pair  of  rolls  for 
straightening  the  plates  is  an  essential  piece  of  machinery. 
When  describing  a  baking  oven  for  a  repair  shop,  the  author 
says :  "  The  oven  should  be  preferably  steam  heated,  with 
pipes  sufficient  to  produce  a  temperature  of  about  1,50  deg.  P. 
A  small  fan  fitted  in  the  side  of  the  oven  will  draw  air  through 
these  pipes  and  this  temperature  will  be  maintained."  Draw- 
ing air  through  steam  heating  pijies  can  hardly  add  to  the 
heating  effect,  and,  no  doubt,  what  the  author  has  seen  is 
a  fan  for  ventilating  the  oven,  and  he  has  not  understood  its 
purpose.  On  page  73.  the  would-be  designer  is  informed  that 
cotton-covered  wire  for  coils  for  machines  having  a  voltage 
al>ove  200  sometimes  has  six  layers  of  cotton.  A  definition  is 
given  for  wave  and  lap  windings  that  no  winder  could  under- 
stand, and  to  make  the  confusion  complete,  a  clear  illustration 
of  a  wave  winding  is  called  a  lap  winding,  and  what  is  really 
a  lap  winding  is  called  a  wave  winding.  On  page  53  is  given 
a  description  and  illustration  of  a  former  for  turbo-alternator 
field  coils,  both  of  which  entirely  fail  to  give  any  idea  of 
how  Buch  a  jig  should  he  designed. 

Altogether  the  errors  are  so  numerous  and  so  gross  thai 
it  ie  not  possible  to  come  to  any  other  conclusion  than  that 
the  book  is  one  that  should  never  have  been  poblisbed. 


Armature  Winding.  A  Practical  Handbook  for  Students 
Armature  Minders,  and  Engineers  in  Charge.  By  c' 
Sylvestek.  Pp.  xiii-H171,  figs.  P2a.  Loudon  :  Kentell  and 
Co.,   Ltd.    Price  7s.  6d.   net. 

There  must  be  many  winders  wishing  to  advance  their 
technical  knowledge  who  find  difficulty  with  standard  text 
books  owing  to  the  limitation  of  their  knowledge  of  first 
principles.  There  is  thus  a  real  need  for  books  to  bridge  the 
gap  between  the  usual  text  book  and  the  ambitious  winder's 
technical  capacity.  The  intention  of  the  author  was  to  produce 
a  book  of  this  kind,  for  in  the  preface  he  promises  that  the 
winder  who  "  will  allow  himself  to  be  assisted  by  the  advice 
contained  in  the  following  pages"  will  become  "expert  iu 
every  sense  of  the  word." 

One  might  deduce  from  the  wording  of  the  preface  that 
the  author  has  not  had  a  conventional  scientific  training,  but 
that  he  has  mastered  the  technology  of  his  subject  by 'self- 
study,  and  is,  therefore,  qualified  to  teach  others.  A  very 
careful  and  sympathetic  study  of  the  Uttle  book,  however. 
serves  only  to  reveal  that  the  author  does  not  really  under- 
stand the  essentials  of  the  subject  with  which  he  deals,  and 
his  uninitiated  readers  are  much  more  likely  to  be  misled'than 
helped.  Incorrect  statements  and  partial  truths  are  rife 
throughout  the  book.  .A  fair  idea  of  the  gross  inaccuracies 
can  be  given  by  quoting  an  extract  from  Chapter  3.  in  which 
the  author  explains  how  a  small  generator  is  designed. 

"  A  good  formula  for  finding  the  electromotive  force  of  a 
two-pole  machine  is  :  — 

E  =  z  /t/10* 

that  is  where  E=the  electromotive  force. 

C  =  the  total  number  of  lines  of  force  cut  by  the 

armature  conductors. 
n  =  number  of  revolutions  of  the  armature  per 
minute. 
10'"=  number  of  lines  of  force  which  is  necessary 
for  one  conductor  to  cut  to  produce  one  volt. 
2  =  number   of   conductors   on   the  face  of   the 
armature. 
Prom  the  above  formula  it  will  be  seen  that  the  electro- 
motive force  depends  upon,  and  is  proportional  to.  the  three 
values,  10",  z,  and  n.    If  any  one,  or  all  three,  are  altered,  the 
electromotive  force  will  also  be  altered  accordingly." 
This  senseless  statement  is  followed   by  :  — 
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Tidd  Power.  By  A.  M.  A.  Stkuben,  O.B.E..  A.M.I.C.E.  Pp. 
xii+112;  figs.  13.  London  :  Sir  Isaac  Pitman  &  Sons,  Ltd. 
Price  2s.  6d.  net. 

Mr.  Struben's  little  book  comes  at  a  moment  when  there 
is  a  revival  of  interest  in  the  subject,  and  it  is  unfortunate 
that  it  was  written  just  before  the  particulars  of  the  great 
Severn  scheme  were  published.  Still,  in  spite  of  the  absence 
of  any  comments  by  the  author  on  that  project,  the  book  is 
very  useful  as  a  Tcsumii  of  our  present  knowledge  of  the 
economic  use  of  power  from  the  tides. 

The  author  does  not  minimise  the  difficulties  that  confront 
tidal  povv'er  development,  of  which  the  chief  is  the  great 
difference  in  "  range  "  between  spring  and  neap  tides,  but 
is  of  opinion  that  our  increasing  experience  of  hydro-electric 
plants  will  prove  of  great  service  in  the  solution  of  the  technical 
side  of  the  problem.  He  discusses  various  tidal  basin  systems. 
and  gives  a  series  of  diagrammatic  sketches  of  such  systems 
capable  of  developing  (at  100  per  cent,  efficiency)  from  113  to 
1,032  kW  per  basin  area  of  100  acres.  He  does  not  give  con- 
sideration to  the  proposal  popularised  by  Mr.  J.  0.  Boving  to 
generate  at  two  or  more  points  where  the  tide-times  do  not 
ciiincide  and  supply  power  to  a  common  network. 

The  chapter  on  "  Financial  Considerations  "  is  necessarily 
r:;thcr  indelinite,  seeing  the  lack  of  precedent  in  the  establish- 
iiH-at  of  tidal  power  schemes  and  the  great  physical  differences 
til  be  encountered  in  the  bays  and  estuaries  of  the  British  Isles. 
Mr.  Struben  gives  it  as  his  opinion  that  "  tidal  power  can 
riimpete  on  a  footing  of  equality  with  steam  power  as  regards 
lost  per  unit  produced  by  existing  undertakings,  when  the 
capital  invested  in  the  latter  amounts  to  £50  per  kW  installed, 
even  when  the  cost  of  tidal  power  stations  reaches  as  high 
II  ligure  as  £1'37  per  k\V  installed."  It  does  not  appear  that 
the  -Costs  and  losses  of  long-distance  transmission  have  been 
considered  when  arriving  at  this  figure,  and  working  costs 
fi'Xi'hisive  of  management)  have  been  taken  as  .20d.  per 
unit  generated — an  estimate  which  will  probably  need  revision 
upward. 

The  two  chapters  on  "  Preparation  of  Projects  "  and  "  Re- 
search "  are  stimulating,  and  will  appeal  to  all  British  en- 
gineers. The  whole  book  serves  as  a  timely  reminder  that 
the  T.Tnited  Kinsdoiii  is  a  thickly  populated  and  industrial 
country,  with  all  parts  comparatively  close  to  the  seashore,  and 
with  a  greatly  indented  coast  line — natural  advantages  for  tidal 
power  development  which  none  of  our  great  national  rivals 
possess. — B.  S.  R. 


LEGAL. 


An  Electrical  Unemployment  Insurance  Case. 
At  Loughborough,  last  week,  the  Ministry  of  Labour  prose- 
cuted a  switchboard  oi^erator  employed  by  the  Corporation  for 
not  providing  an  Unemployment  Insurance  book.  According 
to  the  Nottingham  Express,  Mr.  R.  B.  I^each,  the  manager 
of  the  electricity  works,  said  that  the  defendant  refused  to  have 
the  book,  and  that  they  had  stamped  it  up  for  him  on  the 
temporary  cards  specially  provided.  It  was  manual  work.  On 
the  average  his  earnings  amounted  to  more  than  £5  per  week. 

An  insj>ector  of  the  Ministry  of  Labour  said  defendant  when 
seen  by  him  emphatically  refused  to  have  a  card,  saying  he 
did  not  want  to  have  anything  to  do  with  it. 

Mr.  Heane  submitted  that  the  defendant  was  not  a  manual 
labourer  within  tlie  meaning  of  the  ."Vet.  He  quoted  a  High 
Court  decision,  which  ruled  that  dairy  foremen  and  tailors' 
cutters  were  not  manual  labourers.  He  submitted  that  he  had 
no  case  to  answer,  as  the  prosecution  had  not  made  out  their 


case.    Defendant  was  a  responsible  worker,  in  charge  of  thou- 
sands of  pounds'  worth  of  machinery. 

The  Bench  unanimously  agreed  that  the  defendant  was  not 
a  manual  labourer,  and  they  allowed  costs. 


Pebson  &  Cox.  L/TD.,  V.  Bebey. 
In  the  Mayor's  and  City  of  London  Court,  last  week,  before 
Judge  Jackson,  an  action  was  brought  by  Person  &  Cox.  Ltd. 
(m  kquidation),  by  M.  Morgan,  its  liquidator,  17,  Eldon 
Street,  E.C..  agamst  Mr.  \V.  J.  Berry,  dry  cell  manufacturer, 
ol  Southwark  Street,  to  recover  £-25  lis.  4d.  for  electric 
accessories  supplied.  Defendant's  counsel  asked  for  an  ad- 
journment, and  said  that  the  plaintiffs  had  signed  a  deed 
of    arrangement. 

Mr.  Reginald  G.  Davis,  plaintiffs'  solicitor,  opposed  the 
adjournment,  and  said  plaintiffs  had  never  signed  the  deed  of 
arrangement.  They  always  refused.  The  debt  was  admitted. 
He  had  every  sympathy  with  the  defendant,  who  had  sold 
his  business  to  a  gentleman  who  undertook  to  pay  off 
his  habilities.  He  did  not  propose  to  enforce  the  judgment 
for  a  time,  so  that  the  defendant  could  recover  the  money 
from    the   purchasers   of  the   business. 

•fudge  Jackson  thought  that  very  fair,  and  judgment  was 
given  for  the  plaintiffs,  execution  being  staged  for  two  months. 

White  v.  Chambers  &  Fleming. 
Before  Mr.  Justice  Gordon,  in  the  High  Court  of  Ireland. 
Dublin,  a  convention  was  made  a  rule  of  Court  in  an  action  by 
Mr.  James  White,  of  North  Frederick  Street,  in  that  city, 
against  Messrs.  F.  W.  Chambers  and  G.  P.  Fleming,  La 
Scala  Theatre,  Dublin,  for  i;l50,  balance  due  in  respect  of 
electrical  work.  The  settlement  provided  for  the  payment 
of  ±'44  odd  lodged  with  the  defence,  and  a  further  £35,  the 
parties  to  abide  their  own  costs. 

Hurst  Electric  Plant,  I/td.,  v.  Cavan  Light  &  Power  Co. 
In  this  case,  which  was  reported  here  last  week,  his  Lordship 
ha.s  given  judgment  against  defendants  for  ±130  and  costs 
for  breach  of  contract,  remarking  that  plaintiffs  could  realise 
on  the  switchboard,  which  was  in  their  possession. 


Housing  Schemes  and  Electric  Light  Accounts. 
At  the  Liverpool  Police  Court,  recently,  thirty  or  more  tenants 
cif  Corporation  hutments  at  Knotty  Ash  were  summoned  for 
non-payment  of  their  electric  light  accounts.  Many  of  them 
said  they  had  refused  to  pay  because  they  were  under  the 
impression  that  the  rent  of  from  16s.  to  20s.  per  week  included 
the  cost  of  lighting.  "  It  was  understood  when  they  charged 
such  high  rents,"  said  one,  "  that  hght  would  be  included." 
It  was  pointed  out.  however,  there  was  no  ground  for  this 
assumption,  and  the  Bench  made  orders  for  the  payment  of 
the  accounts. — Liverpool  Post. 

Rio  Tinto  Co.,  Ltd.,  v.  A.  G.  Brown,  Boveri  &  Cie. 
In  the  Commercial  Court  of  the  King's  Bench  Division  on 
July  5th,  this  case  came  on  for  hearing.  It  is  an  action  for 
damages  for  alleged  breach  of  contract  relating  to  the  con- 
struction of  an  electric  railway  in  Spain  by  the  defendants  for 
the  plaintiffs. 

Sir  John  Simon  opened  the  case  for  the  plaintiffs. 

On  July  6th,  it  was  intimated  that  the  parties  had  arrived 
at  a  settlement,  but  as  the  defendants  were  a  Swiss  company, 
it  was  agreed  that  the  case  should  stand  over  until  Friday 
so  that  they  might  get  confirmation  from  Baden.  We  shall 
report  the  matter  next  week. 


BUSINESS    NOTES. 


Bankruptcy  Proceedings. — K.  H.  Kerr  &  Co.,  makers 

of  electrical  acceaaories.  Barrhill  Works,  Ifalbeattie,  Scotland. — A 
meetinff  of  oreditora  waa  called  for  July  5th  (the  firm  having  been 
obliged  to  auapend  payment),  to  consider  the  atate  of  affairs  and 
anoh  proposal  for  settlement  as  might  be  made  by  the  debtors. 
With  the  approval  of  creditors  largely  interested,  Meeara.  W.  and 
W.  B.  Galbraith,  of  Glasgow,  had  been  instrnoted  to  iuveatigata 
the  debtora'  affairs,  and  prepare  a  statement. 

William  Wheatcroft,  162,  Freeman  Street.  Great  Qrimaby, 
labourer,  previously  e'ectrician.     The  following  are  creditors  : — 

Colbrook.W £400  Arrota  Eleo.  Mtr.  Co.  (Louth)  £24 

Kirkland 41  Tyson, H., 21 

Dring,  H.  Saltflectby      ..         ..  .10  Swaoy,  Thos.,        20 

Allen,  P.  W 38  Cross,  G 1!) 

Beadle,  T.,&  Co.,  Ltd 30  Chapman,  Dr., 10 

Gibbons       2.')  Cleveleys  Advertising  Co.       ..  10 

C,  A.  Cabpentbb,  electrical  engineer,  4-5,  Mason's  Avenue. 
Basinghiill  Street,  E.G. — Receiving  order  made  June  27th  on 
creditor's  petition.  First  meeting,  July  11th  ;  public  examination, 
September  13th  ;  both  at  Carey  Street,  W.C. 

J.  H,  Toms,  electrical  engineer,  13,  Gray'*  Inn  Bead,  W.C. — 
Receiving  order  male  June  27th  on  debtor's  own  petition. 
Fint  meeting,  July  11th;  public  examination,  September  27th; 
both  at  Carey  Street,  W.O. 

Q.  H.  Geb,  electrician,  10,  Front  Street,  Annfield,  Durham. — 
Reoeiving  order  made  June    24th   on  creditors'   petition,    First 


meeting.  July  12th  ;  public  examination,  July  28th  ;  both  at 
Newoa«tle-on-Tyne. 

B.  Cloney,  tramway  divisional  traffic  superintendent. — Fourth 
and  final  dividend  of  58.  6d.  in  the  £,  pavable  July  8th,  at  Carey 
Street,  W.C. 

J.  W.  Layton,  electrician,  5,  Nobles  Bank,  Hendon. — First  and 
final  dividend  of  la.  4Jd.  in  the  £,.  payable  July  7th,  at  the  Official 
Receiver's  Offices,  Sunderland. 

R.  C.  Jones  (Elect-Ma  Engineering  Oo.X  10.  Caledonia  Street, 
King'a  Croaa,  W.C.  Adjourned  public  examination,  July  29th,  at 
Carey  Street,  W.C. 

A.  Rowlands,  electrical  engineer,  45,  Thrnmpton  Lane,  Eaat 
Retford,  Notts. — Last  day  for  proofa  for  dividend,  July  20th. 
Truatee,  Mr.  F.  C.  Brogden,  Official  Receiver,  10,  Bank  Street, 
Lincoln. 

W.  Hedgkcox,  electrical  engineer,  121,  Salop  Street,  Wolver- 
hampton.— Last  day  for  uroofa  for  dividend,  July  22nd.  Trustee, 
Mr.  S  W.  Page,  Official  Receiver'*  Office,  .SO,  Leohfield  Street, 
Wolverhampton. 

Company  Llqaidations. — Anglo-Norwkgian  Elkctro- 
Ohbmical  and  Finance  Co.,  Ltd. — Winding  up  voluntarily. 

United  Electric  Cab  Co.,  Ltd. — Winding  up  volnntarily. 
Liquidator,  Mr.  G.  R.  Freeman,  66,  Coleman  Street,  E.C.  A 
meeting  of  creditors  waa  called  for  July  7th.  Particulars  of  claims 
must  be  sent  to  the  liquidator  by  Aug^uat  SIst. 
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ExGiSEERiNG  AND  Abc  Lamps,  Ltd. — A  meeting  of  members 
ii  called  for  Angnst  4th.  at  29,  Graceohuroh  Street,  E.G.,  to  hear  an 
account  of  the  windinp-op  from  the  liqnidator,  Mr.  W.  A. 
Henderson. 

POBTABI.E  Electkic  MOTORS  (19Ii').  LTD. — First  meetingr  of 
creditors  and  coutributories,  July  12th,  at  Carey  Street.  W.C. 

E  B.C.  Electrical  Co.,  Ltd. — A  petition  for  the  winding-up 
has  been  presented  to  the  High  Court  by  Mr.  L.  C.  Harvey,  con- 
snltinfr  enaineer,  of  25,  Victoria  Street,  S.W.,  and  will  be  heard  in 
London  on  July  1 9th. 

DIssolntiong  of  Partnarshlp.— Adam  .<:  Gayler,  elec- 
tricians, Dynoto  Works.  Suffolk  Place,  Birmingham. — Mr.  F.  J. 
Adam  and  Mr.  W.  E.  Gayler  have  dissolved  partnership.  Mr.  F.  J. 
Adam  will  attend  to  debts  and  continue  the  business. 

Electrical  Et,>niPMENT  and  Installation  Co.,  electrical 
engineers,  (J4,  Finsbury  Pavement,  E.G. — Mr.  J.  P.  Castle  and  Mr. 
C.  J.  Arnold  have  dissolved  partnership.  Messrs.  Csatle  &:  Co., 
solicitors,  31,  Graoechurch  Street,  E.G.,  will  attend  to  debts. 

Trade  Annonncements. — The  firm  of  A.  Y.  "Willmott, 

124-127,  Minories,  London,  E.  1,  has  been  re-constituted,  and  will  be 
known  as  A.  V.  WUlniott,  Son,  &  Phillips,  Messrs.  11.  0.  Willmott 
and  Mr.  F.  S.  C.  Phillips  having  joined  the  firm,  which  will 
specialise  at  the  same  address  in  insulating  materials,  traction  and 
transmission  material.  &c. 

Messrs.  Leslie  Di.\on  A:  Co..  91,  Qaeen  Victoria  Street,  London. 
E.G.  4,  are  now  the  representatives  in  the  South  of  England  for 
Messrs.  John  Fletcher.  Ltd.,  electrical  slate  manufacturers,  whose 
works  are  at  Carnarvon, 

5lB.  David  G.  Brooks,  representing  the  Walsall  Hardware  Manu- 
facturing Co.,  Ltd.,  has  moved  from  79,  Lincoln's  Inn,  Corporation 
Street,  to  Daimler  House,  Paradise  Street,  Birmingham. 

Messrs.  Bruce  Peebles  &  Co ,  Ltd.,  have  recently  appointed 
Messrs.  Gharlesworth,  Peebles  &  Co,,  of  134,  St.  Vincent 
Street.  Glasgow,  as  their  agents  for  the  whole  of  Scotland,  with 
the  exception  of  the  area  in  the  East  of  Scotland  which,  as  for 
many  years  past,  will  still  be  covered  by  Messrs.  Mitcjell, 
Graham  k  Son,  Ltd.,  56,  Buccleuoh  Street,  Edinburgh.  Mr.  J.  A. 
Hood  still  remains  the  Bruce  Peebles  Scottish  representative. 

Catalogues  and  Lists. — Mr.  C.  Gordon  Smith,  Royal 

London  Buildings,  Lichfield  Street,  Wolverhampton, — An  illus- 
trated and  priced  leaflet  dealing  with  a  patent  "  Economy  "  flood 
lamp  for  stage  lighting,  &o. 

Messrs.  E.  G.  Appleby  &  Co.,  Ltd.,  70,  Victoria  Street,  West- 
minster, S.W.  1. — A  series  of  leaflets  in  volume  form  illustrating  and 
describing  "  Phfjenix  "  electro-magnets  for  various  purposes,  such 
as  scrap  handling,  steel  rail  conveying,  lifting  castings,  &c.  The 
leaflete  include  a  description  of  a  6-ton  crane  adapted  for  uee  with 
a  magnet. 

Messrs.  Higgs  Bros.,  Sand  Pits,  Birmingham. — "Monthly 
Magazine,"  July,  1921,  containing  stock  and  price-lists  of  motors 
and  dynamos,  notes  on  starting  gear,  and  anecdotes. 

Messrs.  W.  T.  Henlev's  Telegraph  Works  Co.,  Ltd., 
Blomfield  Street.  London  Wall.  E.G. 2.— List  U  L  1,  "Industrial 
Lighting  Boxes,"  giving  full  details,  illustrations,  and  prices  of 
small  ioint  boxes  for  use  in  the  lighting  of  collieries,  shipyards, 
factories,  warehouses,  ice. 

Messrs.  Scholey  &  Co..  Ltd.,  56,  Victoria  Street,  Westminster, 
S.W.  1. — A  folder  advertising  the  'Croydon  Premier  "  suction  cleaner, 
giving  several  views  of  the  works  of  the  Electric  Suction  Cleaner  Go. 
Simplex  Conduits,  Ltd.,  Garrison  Lane,  Birmingham. — 
"Installation  News,"  New  Series,  No.  7,  July,  1921,  containing 
notes  on  "  Earthing  of  Factory  and  Works  Installations,"  and 
descriptions  of  the  "Simplex"  hand-lamp  and  colliery-lighting 
system  and  "  Stellite"  lanterns  for  industrial  and  street  lighting. 

Messrs.  George  Ellison.  Perry  Bir,  Birmingham — List 
No.  17,  illustrating  and  describing  "  Mill  "-type  free-haidle  air- 
break  circuit  breakers  ;  and  List  No.  in,  dealing  with  trailing  cable 
sockets  and  plugs  for  air-break  gate-end  boxes,  giving  illustrations 
and  dimensions.     Both  lists  are  fully  priced. 

Keiohley  Gas  and  Oil  Engine  Co.,  Imperial  Works. 
Keighley.  ^  An  Illustrated  blotter  advertising  "  Imperial 
(Keighley)  '  gas,  oil,  and  spirit  engines. 

Messrs.  Haslam  k  Stretton,  Ltd.,  U,  Windsor  Place,  Cardiff. — 
A  descriptive  ciroolar  of  the  approved  "  Thor  "  miners'  safety  lamp. 
Illustrated. 

The  ExcEtsiOE  Shade  Mancfactoring  Co.,  Betterway 
House,  Stamford  Street,  Nottingham.— A  well-illustrated  catalogue 
of  "  Betterway  "  lamp  shades  and  fittings  in  various  metal  finishes. 
Also  two  of  a  series  of  office  mottoes. 

Messrs.  G.  A.  Parsons  k  Co.,  Ltd.,  Heaton  Works,  Newcastle- 
on-Tyne. — Pamphlet  No.  3,  illustrating  and  describing  the  applica- 
tion of  steam  turbines  to  paper  mills.  This  shows  the  advantages 
of  the  turbine  or  turbo-electric  drive  for  mill  machinery,  as  well  as 
the  auxiliary  advantage  of  the  turbines  in  the  provision  of  the  steam 
necessary  in  certain  processes. 

Messrs.  E.  P.  Allam  k  Co.,  107-109,  Gray's  Inn  Road,  W.C.  1.— 
Monthly  stock  list,  No.  10,  July,  1921,  giving  particulars  of  d.c. 
motors,  new  and  second-hand. 

The  Anglo-Swedish  Electric  WbldinoGo.,  Ltd.,  Wood  Wharf, 
Greenwich,  S.E  10, — A  profusely-illustrated  publication  (35  pp.), 
describing  the  Kjellberg  arc  welding  process  and  its  applications. 

Mesjbs.  F.  J.  SiiENTON  k  Co.,  Ltd.,  G8  and  69,  Shoe  Lane,  E.G.  4. 
— A  leaflet  illustrating  "Supreme"  standard  accumulators  and 
bur  ;lar  alarms.     Fully  priced. 

Messrs.  Bruntons,  Musselburgh,  Scotland. — A  well-illustrated 
catalogue  of  cold  rolled-steel  strip  of  many  siites  ;  the  list  gives 
fall  instructions  for  ordering,  and  tables  of  decimal  and  metric 
equivalents,  kc. 


Messrs.    Watson    &    Sons   (Electuo-Medical),  Ltd.,   Sunio 
House,  Parker  Street,  Kingsway,  W.C.  2. — Bulletins  Nos.   35s  and  I 
3i;s  dealing  respectively  with  "Sunio"  automatic  X-ray  combina-  | 
tion,   couches  and   screening  stands,  and  a  portable  transformer  j 
unit  (both  illustrated  and  priced)  ;  Folder  No.  3.Ss  giving  si/eg  and  i 
prices  of  back  and  front  intensifier  screens  ;  and  "  Sunic  Record," 
No.  14,  giving  the  preliminary  report  of  the  X-Ray  and  Radium 
Protection  Committee.  ] 

The  General  Electric  Co.,  Ltd.,  Magnet  House,  Kingsway,  | 
W.C.  2. — Pamphlet  E.  2,351,  giving  an  illustrated  description,  with  ' 
prices,  of  studio  arc  lamps. 

Messrs.  Samuel  Jackson  Jk  Co.,  53,  Briggate,  Shipley,  Yorks.— 
An  illustrated  and  priced  leaflet  advertising  the  "Empira  "  elec- 
tric washing  machine, 

Catalognes  Wanted. — l^lR.  R.  A.  Jones,  who  has  recently 

taken  over  control  of  Messrs.  Bass  &  Co.,  402,  Essex  Road,  wishes 
to  receive  catalogues. 

Inquiries. — Makers  of  the  "  Manchester  "  oil  engine,  and 
of  the  "  Lombard  "  5-A  intermediate  corridor  switch,  are  asked  for. 

Boole  Notices. — "  Thermionic  Tubes  in  Radio  Tele- 
graphy and  Telephony."  By  J.  Scott-Taggart.  Pp.  xxiv  +  424  j 
344  fijs.     London  :  The  Wireless  Press,  Ltd,     Prioj  25s,  net. 

"  Kelly's  Directory  of  Merchants,  Manufacturers,  and  Shippers 
of  the  World  for  1921."  In  two  vols.  Pricc01s.net.  London: 
Kelly's  Directories,  Ltd. 

"The  Jiiurnul  of  the  South  African  Institution  of  Engineers." 
Vol.  XIX,  No.  II.  June,  1921.  The  subject  of  the  paper  included 
in  this  issue  is — "Factors  Affecting  Mining  Elliciency."  The 
Institution's  comments  on  the  Electricity  Power  Supply  Bill  and  the 
Apprenticeship  Bill  are  also  given.  Accompanyicg  this  number  of 
the  Jonrnal  is  a  complete  list  of  members. 

"  Theory  of  Wave  Transmission."  By  G.  Constantinesso,  Vol.1. 
Pp.  iv.  +  211  :  figs.  51.  London:  Proprietors  of  Patents  Con- 
trolling Wave  Transmission. — This  is  a  treatise  on  the  transmission 
of  power  by  vibrations,  by  the  inventor  of  the  system  ;  an  alter- 
native title  is  "  Theory  of  Sonios,"  from  which  it  will  be  gathered 
that  the  transmission  of  energy  "  by  means  of  impressed  periodic 
variations  of  pressure  or  tension  producing  longitudinal  vibrations 
in  solid,  liquid,  or  gaseous  columns,'  h.as  attained  the  dignity  of  a 
new  branch  of  engineering  science— that  which  deals  with  all 
applications  of  elastic  properties  of  liquids  for  the  transmission 
of  power  as  distinct  from  "  Hydraulics,"  which  deals  with  liquids 
treated  as  being  incompressible.  The  author  first  explains  the  pro- 
duction of  impulses,  their  propagation  along  a  column  of  matter, 
and  their  application  to  the  performance  of  work  at  a  remote  point, 
•after  which  he  develops  the  theory  of  the  subject,  which  naturally 
bears  a  close  resemblance  to  that  of  alternating  electric  currents  ; 
terms  8ucha3"sonomotive  pressure,"  "sonic  current,"  capacities  and 
condensers  &c.,  as  well  as  power  factor,  and  workless  components, 
not  only  heighten  the  similarity,  but  represent  analogous  quantities. 
Further  on,  when  we  come  to  the  description  of  the  actual  apparatus 
employed,  we  meet  with  rotors  and  stators,  synchronous  and 
asynchronous  three-phase  motors,  collectors,  and  so  on,  while  later 
sections  deal  with  "high-frequency  currents,"  "charged  lines," 
■'  transformers,"  &c.  In  the  appendix  numerous  tables  of  constants 
and  mathematical  functions  employed  in  the  calculations  are  given. 
While  it  is  not  within  our  sphere  to  discuss  in  detail  a  w  ark  on 
"  Sonios,"  we  are  interested  in  observing  that  a  new  science  has 
thus  been  created  and  developed  to  so  advanced  a  degree  by  the 
efforts  of  a  single  man,  and  we  congratulate  Mr,  Gonetantinesco  on 
the  result  of  his  labours. 

"The  M.  and  G.  Apprentices'  Magazine.'  Vol.  V,  No.  18. 
Summer,  1921.  (54  pp.). — This  number  contains  a  talk  on  wages, 
&c  ,  by  Mr.  Sam  Mavor,  and  many  other  interesting  articles  andnotrs. 

"  Memorandum  on  Electric  Arc  Welding.'  Form  329  of  the 
Factory  Department,  Home  Office.  (10  pp.)  London  :  H.M. 
Stationery  Office.     Price  3d.  net. 

Punch  Summer  Number  (Is.)  celebrates  Mr.  Punch's  eightieth 

birthday.     In  addition  to  other  features,  which  are  up  to  the  usual 

standard,  the  number  contains  a  section  in   colour  depicting  in 

contrast   many   interesting   changes    that    have    been    witnessed 

■  during  the  period, 

E.P.D. — The  Federation  of  British  Industries,  last  week, 
addressed  a  communication  to  the  Chancellor  of  the  Exchequer 
urging  upon  his  sympathetic  consideration  two  clauses  dealing 
with  the  question  of  forward  contracts  and  bad  debts,  which  will 
be  moved  upon  the  report  stage  of  the  present  Finance  Bill,  The 
object  of  both  clauses  is  similar — viz,,  to  secure  that  all  firms 
should  be  placed  as  nearly  as  possible  upon  an  equal  footing  aa 
regards  the  burdens  to  be  borne  and  the  relief  to  be  obtained  under 
the  provisions  for  the  termination  of  E,P.D. 

Lantern    Slides. — Messrs.    Brdoe    Peeisles  &    Co., 

Ltd.,  of  Edinburgh,  have  prepared  a  very  complete  set  of  nearly 
80  lantern  slides  showing  their  works  and  manufactures,  and  these 
are  available  for  illustrating  lectures  on  electrical  machinery.  In 
addition  to  views  of  their  works,  there  are  others  dealing  with 
generators  and  motors,  motor  generators,  rotary  converters, 
frequency  changers,  and  the  Peebles-la-Cour  motor  converter. 

Copper   and   Lead   Prices.— Messrs.  F.  Smith  &  Co. 

report,  .Tuly  5th:— "Copper  (electrolytic)  bars,  £77  10s.,  30s. 
increase  ;  do.  sheets,  no  change ;  do.  wire  rods,  £93  IDs.,  308. 
increase  ;  do.  h.c,  wire,  11  |,'d.,  Jd.  increase  ;  silicium  bronze  wire, 
18.  3id.,  id.  decrease." 

Messrs.  James  k  Shakespeare  report,  July  6th: — ''Coppr 
bars  (best  selected),  sheet  and  rod,  and  English  pig  lead,  no  change 
in  last  week's  quotationa." 
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Fire, — Messrs.   Albert  ]jee  &  Co.,  Ltd.,  usk  us  to 

itate  that  the  fire  which  occurred  at  their  works  at  Andrews  Road. 
Hackney,  was  not  of  a  serious  nature,  and  it  in  no  way  interfered 
with  the  business.  They  are  still  able  to  execute  orders  for  glass- 
ware of  all  types  from  btock. 

Electrical  Measuring  Instraments. — The  publication  of 

a  special  article  in  the  Wext minster  (inzettc  of  May  I8th,  dealing- 
with  some  of  the  possible  effects  of  the  then  proposed  Safofruardinjj 
of  Industries  Bill  on  certain  electrical  products,  in  particular 
measnrinpr  instruments  of  precision,  has  been  followed  by  a  letter 
from  Mr.  D.  N.  Dunlop,  on  behalf  of  the  B.E.A.M.A.,  dated  June 
23rd,  and  appearing  in  the  GnxeMe  for  July  1st.  Mr.  Dunlop  writes 
as  follows  : — "  The  article  laid  it  down  as  practically  indisputable 
that  an  American  instrument,  the  '  Westjn,'  is  so  essentially 
different  from,  and  superior  to,  any  English  instrument  of  the 
same  kind,  that  it  must  be  regarded  by  manufacturers  in  this 
country  as  a  '  basic  tool.'  I  am  to  say  that  while  the  Weston 
instrument  is  admittedly  excellent  of  its  kind,  it  is  not  in  any  sense 
unique,  and  that  there  are  a  number  of  English  makers  of  electrical 
instruments  (whose  names  are  available)  capable  of  producing,  and 
now  producing  in  amply  sufficient  numbers,  instruments  performing 
precisely  the  same  functions,  and  with  quite  as  high  a  degree  of 
accuracy.  With  regard  to  the  statement  that  Mr.  Enthoven,  of 
the  late  Import  Restrictions  Department,  gave  special  permits  for 
the  importation  of  '  some  tons  '  of  Weston  instruments,  thus  indi- 
cating their  indispensability,  the  writer  of  the  article  appears  to  be 
misinformed.  Licences  to  import  were  issued  during  the  war  not 
because  equivalent  instruments  were  not  made  in  this  country,  but 
because  English  makers  were  then  engaged  on  other  products  con- 
iidered  by  the  authorities  to  be  of  greater  immediate  importance  for 
war  purposes,  and  ammeters  and  voltmeters  of  the  Weston  class 
were,  therefore,  not  available  in  sufficient  numbers." 

U.S.  Electrical  Exports. — The  Department  of  Commerce 
reports  that  exports  of  electrical  goods  from  the  United  States  in 
April  were  valued  at  $9,085,598,  or  about  82,000,000  more  than  the 
total  in  April,  1920.  So  far  this  year  the  exports  are  averaging 
nearly  $12,OUO,000  a  month,  which,  if  continued,  would  make  a 
record  year.  The  total  for  1920  was  S102,618,508.— 7?«Htor\-  Trade 
berrice  (Washington,  June  14th). 

Engineering  Wages. — As  briefly  mentioned  in  our  last 
issue,  a  provisional  agreement  between  the  parties  to  the  engineer- 
ing wages  dispute  was  reached  on  June  30th,  in  time  to  avert  a 
cessation  of  work.  The  terms  of  the  agreement,  which  is  being 
voted  upon  by  the  employes,  are  as  follows  : — The  wage  reductions 
are  to  be  effected  in  three  stages.  The  iirst  redustion  will  take 
effect  upon  July  loth,  and  will  consist  of  3s.  off  weekly  wages,  and 
'\.  per  cent,  off  time  rates.  A  similar  reduction  will  ba  made  as 
from  August  15th.  The  third  stage,  which  concerns  the 
"Churchill"  munitions  bonus  of  12i  per  cent,  on  time  rates,  and 
7  J  per  cent,  on  piece  rates,  is  to  be  the  subject  of  negotiation  in 
September.  The  proposals  were  adopted  by  the  Trade  Union 
delegates  with  but  few  dissentients,  and  the  prospect  of  acceptance 
by  the  workers  concerned  is  regarded  with  optimism,  as  the  leaders 
recommend  this  course. 

In  announcing  the  arrival  at  the  above  agreement  in  the  House 
of  Commons  on  June  30th,  Dr.  Macnamara  (Minister  of  Labour) 
paid  a  tribute  to  both  sides,  and  said  : — 'The  successful  issue  of 
the  negotiations  is  a  signal  illustration  of  what  can  be  done  when 
employers  and  workpeople's  leaders  sit  down  together  to  face  a 
problem  with  a  real  intention  of  grappling  with  it  untU  a  solution 
has  been  found. ' 

Private  Meeting.— Albert   Harry  OsBmir,  electrical 

engineer,  67,  Southgate  Street,  and  101,  Wtlford  Road,  Leicester. — 
The  creditors  interested  herein  were  called  togethsr  recently  at  the 
offices  of  Messrs.  Aspell  &  Barnes.  Leicester,  when  a  statement  of 
affairs  was  presented  which  showed  liabilities  of  £587,  all  of  which 
were  due  to  trade  creditors.  The  assets  were  estimated  to  realise 
£290,  from  which  had  to  be  deducted  £5  for  preferential  claims, 
leaving  net  assets  of  £285,  or  a  deficiency  of  £302.  It  was  reported 
that  the  values  placed  on  the  assets  were  thohe  of  the  debtor.  A 
full  set  of  books  had  not  been  kept,  and  the  only  explanation  of  the 
deficiency  was  bad  debts  to  the  extent  of  £125,  and  loss  made  on 
contracts.  The  drawings  had  only  averaged  £3  a  week.  The 
debtor  had  been  in  business  for  some  six  or  seven  years.  Recently 
creditors  had  been  pressing,  and  in  order  to  protect  the  estate,  a 
deed  of  assignment  had  been  executed,  the  trustee  being  Mr.  R. 
Dunn,  chartered  accountant,  of  Messrs.  Aspell  &  Barnes,  3,  Welford 
Road,  Leicester.  An  offer  was  made  of  a  cash  composition  of  5s.  in 
the  £,  but  after  discussing  the  position,  it  was  decided  that  the 
estate  should  be  dealt  with  under  the  deed  already  executed. 

New  Mannfactnrlng  Plants  in  India.— The  directors  of 

the  Tata  Co.  are  negotiating  for  the  establishment  of  plants  for  the 
manufacture  of  railway  wagons  and  locomotives,  agricultural 
implements,  wire  products,  tin  plates,  enamelled  wire  cables,  and 
special  steeU  for  reinforcsments.  It  is  expected  that  these  and 
other  plants  will  ultimately  be  established  at  Jamshedpur. — 
Renter's  Trade  Service,  Bombay,  June  10th. 

China. — Tramways  for  Peking.— The  Peking  muni- 
cipal authorities  conciudul  a  loan  with  the  Banque  Indnstrielle  de 
Chine  on  May  9th  for  the  construction  of  tramways  in  the  capital. 
The  capital  of  the  tramway  company  will  be  -S  1,000,000,  half  of 
which  will  be  raised  by  public  subscription.  Work  will  start 
when  the  money  is  raised, 


Belgian   Rail   Contract. — The    T'mis    Bruetels    cones- 

pondent  states  that  a  Belgian  firm  of  Marchienne  has  secured  the 
contract  for  9.',.0Cii  tons  of  rails  offered  by  the  Argentine  (Govern- 
ment. The  Belgian  tender  worked  out  at  46:1  fr.  (about  £  10)  a  ton, 
as  against  the  lowest  French  tenderof  528  fr.  (£11  lOs.).  a  German 
tender  of  2,550  .M,  (£9  Us.),  an  Ameri-an  tender  of  iOrus  (about 
£16  IDs.),  and  a  British  tender  of  £14  lOs. 

Foreign  Firms  In  China. — Foreign  firms  in  China  are 

increasing  rapidly.     The  latest  report  shows  the  following  :— 

U.S.A 413  finns  0,660  personnel. 

Belgium         20      ,.  391          „ 

Denmark        27      ,,  546           „ 

Austria          5      „  27          ,, 

Great  Britain           ...  644      „  13,234          „ 

Netherlands 25      „  367          „ 

France            171      .,  4.409           „ 

Germany       2      „  1,235          „ 

Italy 19      .,  367           „ 

Japan 4,878      „  171,485           „ 

Norway          12      „  249           „ 

Portugal        93      ..  2,390 

Russia            1,780      ,,  148.170 

Spain 8      „  272           „ 

Switzerland 4      ,,  632          „ 

Others,  unclassified  ...  33      „  537          „ 

— Jmirnal  of  the  Office  of  the  High  Industrial  Commissioner. 

Annual  Oatings.  —  On  Saturday,  .June  25th,  the  staff 
of  Messrs.  Aish  &  Co.,  electrical  contractors,  Bournemouth, 
went  by  motor-coach  to  Brishton.  On  the  outward  journey, 
Bognor,  Littlehampton,  and  Worthing  were  visited  ;  the  return 
journey  was  made  through  Arundel  and  Chichester. 

On  Saturday  last  the  employes  of  the  Hackney  Borough  Council 
Electricity  Department  held  their  annual  outing,  proceeding  to 
Southend  by  charabanc.  A  large  party  sat  down  to  lunch  at  the 
Palace  Hotel,  Mr.  L.  L.  Robinson,  borough  electrical  engineer, 
being  in  the  chair,  supported  by  the  Mayor  of  Southend,  the  Mayor 
of  Hackney,  Councillor  B.  A.  Little,  vice-chairman  of  the  Elec- 
tricity Committee  ;  Mr.  R.  Birkett,  electrical  engineer  at  Southend  ; 
Mr.  J.  R.  J.  Bowden,  deputy  electrical  engineer  of  Hackney  :  Mr. 
T.  Dalby,  power-house  superintendent  ;  Mr.  J.  F.  Heathman,  chief 
cleik.  Electricity  Department,  who  was  responsible  for  the  arrange- 
ments, and  others.  The  chairman  proposed  the  toast  of  "The 
Mayor  and  Corporation  of  Southend  and  the  Southend  Electricity 
Department,"  and  expressed  the  pleasure  of  the  company  at  the 
piesence  of  Mr.  Birkett.  Responding  to  the  toast,  the  Mayor  of 
Southend  recalled  the  fact  that  he  was  born  in  the  Borough  of 
Hackney,  and  had  spent  many  happy  years  within  its  boundaries. 
He  was  very  pleased  to  have  them  in  the  town,  and  trusted  thaC 
they  would  have  a  very  enjoyable  time,  and  that  this  would 
not  be  the  last  time  that  the  Hackney  Eleotrijity  Department 
would  make  Southend  the  place  of  their  annual  outing. 
Mr.  Birkett  also  responded,  inviting  those  who  so  desired 
to  inspect  the  electricity  works  and  the  boulevard  tramway 
system.  The  Mayor  of  Hackney,  in  prop:sing  the  toast  of 
"  The  Hackney  Electricity  Undertaking,"  paid  a  tribute  to  the 
ability  of  Mr.  Robinson,  and  expressed  his  pleasure  at  his  return  to 
duty  after  a  succeiaful  operation.  The  Mayor  pleaded  for  cordial 
relations  between  the  technical  and  operative  staffs.  Mr.  Ingrey, 
the  chairman  of  the  Shop  Stewards,  responded  on  behalf  of  the 
employes.  Mr.  Heathman,  chief  clerk.  Electricity  Department, 
proposed  the  toast  of  "  The  Guests,"  which  was  responded  to  by 
Councillor  W.  Parker,  J.P. 

The  staff  and  workmen  of  the  Tunbridge  Wells  Corporation 
electricity  department  held  their  annual  outing  on  the  29th  ult., 
going  by  motor  charabanc  to  Ea9tbo,.rne,  Pevensey.  and  Hastings. 
This  was  the  first  outing  since  1914,  and  a  party  of  33  (including 
the  borough  electrical  engineer)  had  a  delightful  drive  through 
some  of  the  most  picturesque  country  in  Sussex.  Lunch  was 
partaken  of  during  a  three  hours'  stay  at  Eastbourne.  At  Pevensey 
an  inspection  was  made  of  the  famous  old  Slint  House  and  Castle 
ruins,  followed  by  an  excellent  tea.  The  party  then  made  for 
Hastings,  where  a  halt  of  two  hours  was  made  prior  to  the  run 
home. 

The  staff  of  the  Electrical  Supplies  Co.  held  their  outing  on 
Saturday,  June  25th.  They  went  by  charabanc  to  Marlow,  where 
a  very  varied  programme  was  provided,  including  numerous  round 
games,  ending  up  with  a  dance  in  the  evening.  Owing  to  the 
temperature,  the  more  strenuous  items  were  omitted,  and  the  whole 
party  spent  a  good  time  on  the  river.  At  the  dinner  the  chairman 
gave  a  few  very  encouraging  remarks  to  the  staff,  pointinK  out 
that  the  present  slump  could  not  continue  for  long,  and  they  were 
quite  prepared  for  the  revival  when  it  came. 

For  Sale. — By  direction  of  the  Disposal  Board,  ^lessrs. 
Douglas  Young  &  Co.  will  sell  by  auction,  at  the  National  Filling 
Factory,  on  July  14th,  the  remaining  plant  and  machinery, 
inoludinir  motors,  pumps,  &c. 

Newport  Corporation  has  for  disposal  one  nOO-kW  set  consisting 
of  a  cross-componnd  reciprocating  type  engine  (Markham  ic  Co.), 
coupled  to  a  liiO'oOO-V  d.c.  generator. 

Burnley  Corp.iration  electricity  department  invites  offers  for 
one  250-kW  Bellisa-Dick-Kerr  generating  set  440-550  V,  complete 
with  condensing  plant,  and  one  30  ft.  x  8  ft.  Lancashire  boiler, 
with  Bennis  stoker. 

Messrs.  Churchill  &  Sim  will  offer  by  auction  at  Hendon  on 
July  12th  and  13th,  the  stook  of  timber  of  the  Aircraft  Manu- 
facturing Co.,  Ltd.  (in  voluntary  liquidation).  For  particulars  lee 
oar  advertisement  pages. 


52 


THE    ELECTRICAL    REVIEWo 


[Vol.  89.    No.  2,276,  Jolt  8,  1921. 


Rassiaa  Electrical  Notes-— According  to  a  Russian 
paper,  a  plan  has  been  prepared  for  the  electrification  of  the  peat 
workinp  machines,  &c.,  of  the  Komaroff  marshes,  near  the  shore  of 
the  Gulf  of  Finland,  in  the  Peterhoff  district.  It  is  proposed  to 
raise  the  steam  required  with  boilers  that  are  groing-  to  be  removed 
from  certain  ships.  The  electrotechnical  section  of  the  Govern- 
ment has  prepared  plans  for  the  electrification  of  13  villages  in  the 
PelfTorsk  district  of  the  Novgorod  Government.  Preparatory  work 
has  been  began  for  the  construction  of  the  temporary  electrical 
station  at  Vologda,  and  the  extension  of  the  Novgorod  station, 
whilst  considerable  progress  has  been  made  with  the  distribution 
sohemes  for  various  electrical  stations  in  the  country,  and  the 
central  electricity  works  of  Staroi  Ruas  is  be'ng  completed. 

A  message  from  Homel  saya  that  in  Peninitzs  an  electrical 
station  has  been  constructed,  and  the  chief  streets  of  the  town  and 
the  public  institutions  are  now  lighted  by  current  from  it.  It  is 
stated  that  work  is  about  completed  for  starting  the  electrical 
plant  at  the  Treugolnik  factory  ;  but  fuel  is  assured  for  a  month 
only,  and  the  furnaces  have  been  adapted  to  burn  liquid  fuel  in  the 
future. 

It  is  reported,  says  an  article  in  the  L^ve.ttia,  that  there  has  been 
a  feverish  activity  in  the  installation  of  small  electrical  plants  in 
the  country. 

Readers  concerned  with  Russian  affairs  may  be  interested  to 
learn  that  the  Russian  papers  may  be  seen  at  a  Reading  Room  at 
116,  Oxford  Street,  W.  1. 

Electricians'  Wages. — Notices  have  been  posted  in  all 
affected  works,  reminding  the  electricians  that,  in  accordance  with 
the  agreement  made  at  York  between  the  E.T.tJ.  and  N.F.E.A.,  the 
second  wage  reduction  comes  into  effect  on  the  first  pay-day  follow- 
ing July  9th.  This  makes  a  total  reduction  of  10  par  cent,  from 
the  wages  being  paid  prior  to  the  agreement. 

Profit-Sharing  in  Coal  Mining.— The  Executive  of  the 
Labour  Co-partnership  Association  has  issued  the  following  : — 
"The  Executive  of  this  Association  has  had  before  it  the  official 
settlement  of  the  coal  crisis.  There  is  one  part  of  the  settlement 
that  specially  interests  this  Association,  and  that  is  the  adoption  of 
the  principle  of  co-partnership  and  profit-sharing  for  which  it  has 
worked  for  many  years.  The  standard  wage  which  has  been  eet 
implies  that  profits  shall  be  paid  out  of  a  fund  secured  by  the 
united  goodwill  of  the  miners  and  mine  owners,  and  that  a  large 
share  of  the  surplus  shall  go  to  the  workers  themselves.  Now  that 
the  first  step  has  been  taken,  this  Association  looks  forward  hope- 
fully to  the  development,  as  circumstances  permit,  of  the  com- 
plete CO  partnership  idea." 

Unemployment. — The  latest  available  returns  of  the 
Ministry  of  Labour  show  that  the  total  number  of  unemployed 
registered  at  labour  exchanges  for  the  week  ended  June  24th  was 
2,178,000,  an  increase  of  10,000  upon  the  preceding  week's  total. 
This  was  in  addition  to  workers  on  short  time,  who  numbered 
963,290. 

E.D.A.  Activities. — "  Selective  Publicity  for  Installation 
Contractors  and  Electricity  Supply  Undertakings  "  (E.D  A.  166), 
recently  issued  by  the  British  Electrical  Development  Association, 
may  be  described  as  a  complete  letter  writer  for  the  use  of  those 
named  in  the  title.  It  comprises  a  set  of  twelve  circular  letters 
pointing  out  to  the  recipients  the  labour-saving  properties, 
cleanliness,  &o.,  of  electrical  methods  in  the  home.  Each  is 
suitably  illustrated,  and  the  arrangement  is  such  that  a  seasonable 
appeal  is  made  month  by  month  throughout  the  year.  Hints 
as  to  the  best  way  to  prepare  and  dispatch  these  letters  are 
given,  and  the  cost  per  1,0  jO  is  shown  in  detail. 

The  A.  <S  G.E.  at  Derby.— At  the  R.A.S.B.  Show  at 
Derby,  the  King  visited  Stand  47  of  Aobicoltdhal  and  Gbnbbal 
Enoineebs,  Ltd  ,  and  was  received  by  Mr.  J.  G.  B  trford  and  Mr. 
G.  M.  Blajk^tone,  directors,  and  Lieut.-Cjl.  C.  F.  Hitchins,  D.S.O , 
general  manager  of  the  company.  The  general  manager  informed 
His  Majesty  that  the  company  was  an  association  of  14  of  the 
oldest  and  best  known  engineering  firms  in  tlie  country,  employing 
in  normal  times  some  18,000  workpeople,  producing  a'l  types  of 
engines  both  steam  and  internal  combustion,  also  every  description 
of  agricultural  imp'ements,  &c.  His  Majesty  expressed  his 
pleasure  at  the  initiative  displayed  by  British  manufacturers. 

Electrical    Goods    in    Sonih    Africa. —  'Soulh    African 

Mining  aid  Engineering  for  June  4th,  says  that  owing  to  the 
insufficiency  of  current  and  the  inactivity  in  the  building  trade  at 
present,  business  is  rather  tlosv  in  Johannesburg  and  along  the 
Reef,  and  not  so  many  orders  are  now  coming  in  from  other  parts 
of  the  Union.  There  is  iio  change  to  report  in  prices,  but  the 
tendency  is  for  them  to  come  down,  as  the  latest  quotations 
from  Britain  are  coming  in  easier,  tubing  especially  so.  Material 
is  arriving  regularly  from  Britain,  but  none  at  all  from  the 
Continent,  owing  to  the  26  per  c^nt.  Customs  levy  recently  im- 
posed, whose  vagaries  are  not  yet  rightly  u  ideratood  on  either 
side  of  the  water.  The  recniut  reduction  in  freights  will  halp  to 
cheapen  electrical  goods  later  on.  At  present  all  lines  are  well 
itooked  here. 

German  Competitinn  In  Sonlh  Africa. — At  the  annual 

meeting  of  the  Port  Elizibath  Chamber  of  Commerce,  the  President 
•aid  : — •'  Many  of  us  have  not  handled  German  goods,  but  we  must 
now  seriously  consider  whether  it  is  not  fu  ile  to  attempt  to  ignore 
the  commercial  activities  of  seventy  millions  of  people.  The 
Germans  are  at  werk  again,  and  supply  certain  goods  below 
American  and  British  cost.  The  up-country  man  considers  price, 
anl  if  we  decline  to  handle  German  goods  it  is  useless  to  import 
British  or  American  goods  to  sell  at  a  loss."— iJeuter. 


LIGHTING    AND    POWER    NOTES. 

Belfast — Price  Increase. — At  the  monthly  meeting  of 
the  Corporation  on  the  1st  inst.,  a  recommendation  was  put  tor- 
ward  by  the  Electricity  Committee,  fixing  the  tariff  for  electric 
light  and  power  at  30  per  cent,  above  the  existing  rate,  as  from 
July  1st. 

Bexley. — Increased  Price  for  Bulk   Supply. — The 

Urban  District  Council  has  asked  the  Foots  Cray  Electricity  Supply 
Co.  to  agree  to  accept  for  bulk  supply  of  electricity,  the  amended 
terms  of  2'30id.  per  kWh  against  '94d.  now  paid.  The  Council  is 
advised  that  the  company  could  obtain  a  bulk  supply  from  the 
Woolwich  Borough  Council  if  the  agreement  with  Bexley  were 
revoked. 

Birkenhead. — Bulk  Supplt. — An  arrangement  has  been 
come  to  between  the  Electricity  Committees  of  Birkenhead  and 
Wallasey,  subject  to  the  approval  of  both  Town  Councils,  for  the 
supply  of  electricity  in  bulk  by  Wallasey  to  Birkenhead,  with  a 
minimum  annual  payment  of  £3,500.  The  Birkenhead  "Town 
Council,  at  its  monthly  meeting  on  July  6th,  was  tisked  to  accept  a 
tender  for  the  laying  of  cables  from  the  Marshall  Street  sub- 
station, Birkenhead,  to  the  Wallasey  generating  station  at  a  cost 
of  £9,241. 

Birmingham. — Extensions. — The   Finance    Committee 

has  approved  the  application  of  the  Electric  Supply  Committee  for 
the  sum  of  £39.5  QUO  to  cover  a  part  of  the  extension  scheme 
spread  over  a  period  untU  1925. 

Restrictions  Relaxed. — The  Emergency  Committee  of  the 
City  Council  had  under  consideration  last  week  the  question  of  the 
emergency  restrictions  in  the  light  of  the  altered  ojnditions  (the 
return  of  miners  to  pits  in  the  Midlands).  The  Committee  came  to 
the  conclusion  that  a  relaxation  of  the  restrictions  could  be  made 
so  far  as  they  affected  the  lighting  and  small  power  taers,  and 
recommended  that  these  be  immediately  removed.  When,  at  a 
later  date,  supplies  of  coal  of  good  quality  were  forthcoming,  the 
restrictions  on  tramway  services  and  large  power  consumer.s  would 
also  be  reUxed.  Tnia  immediate  relief  for  the  electricity  users  is 
greatly  appreciated,  and  the  effect  has  been  that  many  factories 
have  resumtd  almost  normal  working. 

Blackbnrn. — Year's  Working. — The  total  revenue  of 

the  Corporation  electricity  department  for  the  year  ended  March 
3Ut  last  wa%  £110,165,  as  compared  with  £91,321  in  the  preceding 
year.  Working  expenses  amounted  to  £91.949,  as  against  £70  714, 
leaving  a  gross  balance  of  £18,216  (£20,577).  This  balance  was 
absorbed  by  capital  charges,  and  the  net  result  was  a  deficit  of 
£2,321,  comparing  unfavourably  with  a  net  loss  of  £345  on  the 
previous  year's  working. 

Blackpool.  —  Suspension    of    Meter    Rents.  —  The 

Corporation  Electricity  Committee  has  decided  to  suspend  the 
operdtion  of  meter  rentals  for  the  June  quarter,  in  consequence  of 
the  restrictions  on  supply. 

Chatham. — Price  Increase. — The  Kent  Electric  Power 

Co.  has  increased  the  price  of  electricity  for  lighting  by  Id.  per 
unit,  and  for  power  and  heating  by  id.  per  unit. 

Chesterfield. — Loans. — The  Town  Council  has  applied 
for  loans  of  £1,000  for  service  cables,  £1,000  for  distri'mtors, 
£2,000  for  e  h.p.  cables,  and  £750  for  the  coverlng-in  of  the  river 
at  the  electricity  works. 

Continental. — France — It  was  reported,  last  week,  that 
the  electricity  works  at  Dieppe  had  baen  destroyed  by  fire, 
depriving  the  town  of  light  and  power.  The  damage  is  estimated 
at  2,000,000  fr. 

Denmabk. — The  Technical  Commission  appointed  by  the  Home 
Ministry  is  exploring  the  posaioility  of  utilising  sea  currents  for 
the  production  of  electrical  power.  A  systematic  investigation  has 
been  instituted  of  the  currents  in  tha  Little  Belt,  which  are  known 
to  be  strong  at  times  but  which  have  not  yet  been  ajcurately 
measured,  in  order  to  determine  whether  they  would  yield  sufficient 
constant  power  to  render  exploitation  profitable. — Reuter't  Trade 
Serricp  (Copenhagen). 

Germany.  —  The  nationalisation  of  the  electrical  industry 
in  Germany  began,  according  to  an  article  in  the  7?  ehtroterhnisihe 
y^eU.ichri/t,  in  Ddcember,  1919.  The  law  of  that  year  permitted  the 
State  by  way  of  compensation,  to  appropriate  every  undertaking 
generating  electricity  exceeding  50,0U0  V  or  5,000  kW.  By  this 
means  the  State  became  tue  owner  of  all  the  high  pressure  lines 
which  were  capable  of  being  interlinked  and  worked  by  the  State 
and  the  local  companies.  Among  the  new  schemes  complementary 
thereto,  mention  may  be  made  of  the  canalisation  of  the  Rivfr 
Neckar  from  Ma'  nboim  to  Plochingen.  Up  to  the  present,  fuuds 
have  beea  licking  lor  this,  altb  >ngti  Dr.  Binch,  of  Stuttgart, 
offered  to  contribute  13,000  0  lO  mams.  In  a  distance  of  HOO  km., 
the  Neckar  I  alls  16  1  metres  between  Piojhiiigen  and  the  Rhine; 
34  sluicej  would  auffioe,  with  talU  ranging  from  2  6  to  8  5  metres, 
pe  m  tting  the  pussage  of  ships  of  l,2o0  tons  bu'deo.  It  is 
reckoned  that  300,000  0  0  kWh  cjuld  ba  generated  yearly  allowing 
for  all  losses.  The  details  of  the  schema  for  the  linking  of  the 
Rhine  with  the  Danube  by  a  canal  are  complicated,  and  con- 
struction at  certain  poin's  would  b^  difficult.  The  canal  would  use 
the  winding  part  of  the  Muin  River,  and  would  pass  through 
Wurtzburg,  Niirnberg.  Aschaffenburg,  &c.  This  scheme  would  have 
a  yearly  outpui;  of  between  700,0(JO,000  and  1,000.000  000  kWh. 
There  is  also  a  scheme  for  the  building  of  a  canal  on  the  Rhine 
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between  Baale  and  Strassbarg:.  It  is  reckoned  that  1,800,000  kWh 
oonld  be  obtained  yearly  from  the  falls  below  Basle,  and 
1,200,000.000  kWh  from  the  falls  above  that  city.  In  the  North 
of  Germany  there  is  a  question  of  linkin?  the  Weser  with  the 
Falda,  and  it  is  proposed  to  replace  the  exiatine  sluices  by  larger 
ones.  It  is  believed  that  70,000,000  kWh  yearly  could  be  obtained, 
which  would  be  enoush  to  cover  the  outlay.  There  is  likewise 
the  Oder  River  project  (100,000,000  kWh),  that  of  the  Weser,  and 
lastly,  the  Masurian  Canal,  which  would  furnish  electricity  to  East 
Prusoia  (20,000,000  kWh^.—L'Elecfricien. 

Cookham.— Provisional  Order. — Application  has  been 
made  to  the  Electricity  Commissioners  by  Lord  Weston,  Sir  Geo. 
Tonne,  Bart.,  and  others,  for  authority  to  generate  and  distribute 
electricity  for  public  and  private  purposes  in  the  villages  of 
Cookham  and  Cookham  Dean. 

Coventry. — Year's    Working. — The    results    of    the 

working  of  the  city  electricity  department  for  the  year  ended 
Maroh  3lat  were  as  follows  : —Total  revenue,  £2213,145,  as  compared 
with  £192,488  in  the  previous  year  ;  working  expenses,  £168.501, 
as  against  £134,748  ;  grots  profit,  £57,644,  as  against  £.t7,740  ; 
capital  charges,  £52,434  (£47,685);  net  profit.  £5,209  (£10,055"). 
The  greater  part  of  this  profit  is  to  be  utilised  for  works  expendi- 
ture and  for  new  plant  ;  only  a  balance  of  £31  is  to  be  carried 
forward. 

Electricity  District.— N.E.  Midlands. — The  Yorkshire 

Ptst  says  that  the  Shefiield  Corporation  has  lodged  with  the  Elec- 
tricity Commissioners  a  comprehensive  scbeme  for  the  constitution 
of  an  electricity  authority  for  the  \orth-Eaat  Midlands  area.  The 
new  authority  will  be  composed  of  18  members — 12  appointed  by 
the  SbefBfld  and  Rotherham  Councils,  and  one  each  for  the 
Chesteifield  and  Doncaster  Councils,  the  West  Riding,  Derbyshire, 
Notts  ,  and  Lindsey  County  Councils.  It  is  proposed  to  link  up  the 
big  Sheffield  pjwer  stations  at  Neepsend  and  Blackburn  Meadows 
with  the  Rotherham  generating  station,  and  later,  as  rnq  aired, 
further  links  wUl  be  made  between  Mexborough,  Doncaster,  Chester- 
field, Chapeltown,  and  the  intermediate  districts.  The  diatrict 
includes  the  big  collieries  of  South  Yorkshire. 

The  additional  plant  required  under  the  scheme  is  proposed  to  be 
provided  as  follows  : — Blackburn  Men'^ows,  3ii,OoOkW  ;  Rotherham, 
30,000  kW  ;  the  new  stations  at  D  noaster  and  Mexborough,  90  000 
kW,  increasing  later  to  120,000  k  W.  As  the  plant  at  the  following 
■tations  becomes  obsolete,  it  will  be  discarded,  provided  an  alter- 
native and  cheaper  supply  is  available  ;  the  East  Street  and  Kelham 
Island  stations  of  the  ShefiBeld  Corporation,  and  the  existing 
stations  at  Chesterfield,  Doncaster,  Worksop,  and  Mexborough,  and 
the  Rotherham  No.  1  station. 

Ellesmere    Port,  —  Transfer     of    Order.  —  Having 

written  to  the  Electricity  Commissioners  asking  them  the  terms 
npon  which  they  suggest  that  the  Ellesmere  Port  EUectric 
Lighting  Order  should  be  transferred  to  the  Mersey  Power  Co., 
the  Council  has  now  received  from  the  Commissioners  a  draft 
deed  of  trausfer,  which  provides  for  the  re-pnrohaae  of  the  under- 
taking by  the  Joint  Electricity  Authority  on  ajreei  terms  in 
1952-3,  the  date  when  the  Runcorn  and  Widnes  undertakings  of 
the  Mersey  Power  Co.  are  re-purchasable.  The  Commissioiers  added 
that  In  their  opinion  the  best  interests  of  the  district  would  be 
served  by  the  transfer  of  the  order  to  the  company.  Some  of  the 
Commissioners  had  personally  visited  the  Ellesmere  Port  district 
on  the  termination  of  the  recent  Liverpool  Inquiry,  and  the 
district  was  one  in  which  there  were  alrealy  established  important 
industries  extensive  in  character,  though  few  in  number.  The 
Ojunoil's  consulting  engineer  agreed  that  the  amount  of  electricity 
to  be  distributed  in  Ellesmere  Port  for  public  lighting  or  for 
domestic  purposes  would  be  small  and  insignificant  compared  with 
the  amount  required  for  industrial  purposes,  and  the  Commis- 
sioners pointed  out  that  for  the  Council  to  establish  a  small  and 
necessarily  limited  system  of  distribution  for  private  and  public 
lighting  separate  from  the  system  which  had  been  laid,  and  would 
have  to  be  laid,  for  the  supply  to  existing  and  future  industrial 
works,  would  entail  a  duplication  which  would  add  unnecessarily  to 
the  capital  expenditure,  and  would,  therefore,  increase  the  cost  of 
electricity  to  tho  district.  The  clerk  to  the  Council  stated  that 
the  Commissioners  had  omitted  the  most  important  point  from 
their  reply— that  was  the  matter  of  a  bulk  supply  to  the  Council. 

Folkestone.— Extension  of   Area  of   Supply. — The 

Folkestone  Electricity  Supply  Co.,  Ltd.,  is  applying  to  the  Elec- 
tricity Commissioners  for  a  special  order  authorising  the  extension 
of  the  area  of  supply  to  include  the  Urban  District  of  Cheriton  and 
the  parishes  of  Saltwood,  Newington,  and  Hawkinge. 

Gloucester.- Prick  Ad.tustmrnt. — The  Town  Council 
has  decided  to  inoreasi  the  prioe  of  electricity  by  one  fortieth  of  a 
penny  per  unit  for  each  shilling  above  25a.  per  ton,  which  the 
Corporation  has  to  pay  for  coal. 

Heston  and  Isleworth.- Proposed  New  Station.— Tlie 

FA'uning  Standar.i  stato  that  the  Diat'ict  Council,  in  conjunrtion 
with  the  boraugh  of  Ealing,  bus  decided  to  submit  to  tne  Elec- 
tricity Commissioners  a  scheme  for  estiiblishiiig  a  new  power 
station  for  the  combined  districts  near  the  Duke  of  Northumber- 
land's residence  on  the  banks  of  the  Thames.  The  total  area  of 
the  district  is  about  9, '00  acres.  The  assessments  are  nearly 
£1,000  000.  The  present  generating  stations  are  very  incon- 
veniently placed,  and  sanc'ion  for  the  extension  of  these  stations 
oould  not  be  obtained  from  the  Commissioners, 


Honghton-le-Sprlng. — House    Lighting. — The    Rural 

District  Council  has  approached  the  Honghton-le-8pring  District 
Electric  Lighting  Co.  with  regard  to  a  supply  to  the  new  houses 
on  various  loc»l  sites.  The  company  has  expressed  its  willingnem 
to  snpply  electricity  provided  that  the  Council  guarantee*  s  fair 
return  upon  the  capital  expenditure  which  will  be  incurred. 

Japan. — New  Power  Companies. — A  scheme  is  under 
way  to  establish  the  Abnkumagawa  Hydro-Electric  Co.,  and  the 
Tokio  Electric  Transmission  Co.  The  first  will  have  a  capital  of 
10  000,000,  and  develop  55,000  kW  by  harnessing  the  Abuknma 
River,  Fukushimaken,  while  the  other  company  will  have  a 
capital  of  30,000,000  yen,  and  supply  thij  power  to  Tokio.— 
Jteutir'x  Trade  Sen-ice  (Tokio"). 

Kingston  -  on  -  Thames.  —  Year's     Working.  —  Tha 

accounts  of  the  Corporation's  electricity  undertaking  for  the  year 
ended  March  31st  last,  show  a  total  income  of  £43,251,  m  against 
£36,705  in  the  previous  year.  Working  expenses  totalled  £31.199, 
as  against  £24  003,  leaving  a  gross  balance  of  £12,055  (£12.702). 
After  the  payment  of  capital  charges,  the  net  result  was  a  profit  of 
£697,  a  considerable  decrease  upon  last  year's  profit  of  £2,256. 
The  total  number  of  kWh  gold  Increased  from  1,848,038  to 
1,928,470. 

Manchester. — Tear's  Working. — The    annual    report 

upon  the  City  electricity  undertaking  for  the  year  ended 
March  31st,  1921,  has  recently  been  published.  The  total  revenue 
from  all  sources  amounted  to  £1,547.226,  as  against  £1,197,199  in 
the  preceding  year.  Wurking  expenses  totalled  £1,115,239,  aa 
compared  with  £705,357.  The  gross  surplus  was,  therefore, 
practically  the  same  as  in  the  year  1919-20,  amounting  to  £431,987, 
as  against  £431,842.  Capital  charges  were,  however,  heavier, 
reducing  the  net  profit  of  the  undertaking  from  £87,634  to 
£69,123.  Of  this  balance,  £37,230  was  appropriated  in  aid  of  the 
city  rates,  while  the  remainder  was  transferred  to  reserve.  The 
number  of  kWh  sold  rose  from  182.419.070  to  199,618,813.  The  total 
expenditure  on  capital  account  during  the  year  wm  £426,273,  and 
additional  borrowing  powers  to  the  extent  of  £1,760,277  were 
obtained.  Of  this  last  amount,  £1,392,000  was  in  respect  of  the 
new  Barton  station  and  high-pressure  mains.  In  the  course  of  the 
year  many  contracts  were  placed  for  the  supply  of  equipment  for 
the  Barton  station,  including  e.h.p.  and  l.p.  switchgear,  transformers, 
steelwork,  circulating- water  pumps,  and  water-screening  plant.  One 
2,000-kW  motor-generator  was  piased  in  the  Dickinson  Street  sub- 
station, and  one  1.500  kW  motor-converter.  Orders  were  placed 
with  Messrs.  Bruce  Peebles  &  Co.,  Ltd.,  for  eight  motor -converters 
for  installation  in  distributing  stations.  Mains  were  extended  by 
a  length  of  over  13  mUes,  and  contracts  were  allotted  for  the 
supply  of  33,OoO-V  cables  in  connection  with  the  first  section  of 
the  Barton  station. 

Preston, — Proposed  Purchase. — The   Corporation    is 

applying  to  the  Electricity  Commissioners  for  authority  to  generate 
and  supply  electricity  for  public  and  private  purposes,  and  to 
purchase  the  undertaking  of  the  National  Electric  Supply  Co.,  Ltd. 

Sanderland. — Year's  Working. — The  annual  report  of 

the  Corporation  electricity  department  for  the  past  financial  year 
shows  a  total  revenue  from  all  sources  of  £170.668,  as  compared 
with  £137,240  in  the  previous  year.  The  working  expenditure 
was  £121,913,  as  against  £9i<,718,  leaving  a  gross  ba'anoe  of 
£48,755  (£46,522).  This  balance  was  applied  as  follows  :— 
Interest  on  capital,  £13,504;  income-tax,  £1,778;  repaym  nt  of 
loans  £21,258;  cost  of  boilers,  .fee.,  £1.940;  battery  vehicles, 
£4,295;  and  depreciation  of  stock.  £165,  the  balance  of  £5,485 
being  carried  forward  to  the  present  account.  The  total  number 
of  units  sold  was  21,150,197,  an  increase  of  9  per  cent,  upon  the 
previous  year's  sales.     The  cost  per  unit  rose  from  l'54d.  to  r79d. 

The  department  has  been  able  to  maintain  a  good  suppfy  of 
electricity  during  the  whole  period  of  the  coal  trade  dispute. 
Restrictions  had  to  be  imposed  on  consumers  for  a  time,  but  for  the 
last  month  of  the  strike  a  full  supply  was  maintained.  The  main 
source  of  coal  supply  has  been  an  old  copperas  bank  near  the  river- 
side a  few  miles  away,  and  from  this  heap  some  thousands  of  tons 
of  small  coal  have  been  obtained.  The  heap  has  lasted  only  jiut 
long  enough  for  the  purpose.  The  two  largest  of  the  12  boUer* 
have  been  kept  going  by  means  of  oil-burning  plant  which  waa 
temporarily  installed. 

Tannton. — Extension    of    Sdpplt    Approved. — The 

Rural  District  Council  has  given  conditional  consent  to  the 
application  of  the  Town  Council  to  supply  electricity  to  the 
Parishes  of  Bishop's  Lydaard,  Norton  Fitz>varren,  and  Staplegrove. 

Walsall. — Year's    Working. — The    report    upon    the 

Corporation  electricity  undertaking  for  the  year  ended  Maroh  Slit, 
1921,  record!  a  to.al  income  of  £90,001,  ns  against  £78,251,  in  tho 
previous  year.  Working  exjwnses  totalled  £74.378,  as  compared 
with  £»7  800,  leaving  a  gross  bJance  of  £21,683  (£30,391).  Loan 
in'erest,  debt  redemption  and  other  capital  charge*  absorbd 
£20,069,  making  the  net  result  a  profit  of  £1.614,  a  considerable 
decrease  on  the  figure  for  the  previous  year— £I0.K24.  The  total 
numberof  kWh  sold  rose  from  7  419  265  to  8.397  868.  While  the 
oo>t  per  kWh  sold,  including  capital  charges,  increased  from 
219J.  to  2  70i.,  the  price  obtained  only  rose  from  2'63  to  2'74d. 

Weybridge. — Price   Increase  Refused. — It  is  stated 

that  the  Electricity  Commissioners  have  declined  to  sanction  an 
increase  in  tho  maximum  price  of  electricity  from  lOd.  to  U.  per 
kWh  at  Walton-on-Thame»  and  Weybridge. 
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Wolverhampton. — Electricity  Scheme  Recommended. 

— The  Electric  Supply  Committee  has  recommended  the  Council  to 
accept  the  Electricity  Commiaaioners'  scheme  for  the  re-orgranisa- 
tion  of  the  various  Midland  electrical  undertakings.  For  some 
time  the  attitude  ot  the  Wolverhampton  authority  had  been  a  little 
doubtful,  and  a  decision  to  stand  apart  mijrht  have  decisively 
influenced  the  fate  of  the  scheme.  The  proposed  reorganisation 
will  embrace  Wolverhampton,  West  Bromwich,  Stoke-on-Trent, 
Ironbrid^e,  Rucreley,  and  Cannock.  This  development  is  of  con- 
siderable importance  to  industry  in  South  Staffordshire  and  the 
Black  Country, 


TRAMWAY    AND    RAILWAY    NOTES. 


Blrkeohead. — Revi.<ed  Fares. — The  Tramways  Com- 
mittee hag  prepared  a  scheme  for  the  revision  of  fares  and  staples 
to  come  into  operation  on  August  1st,  In  gome  instances  it  is  pro- 
posed to  curtail  the  stages,  whilst  in  others  the  fare  for  the  whole 
route  is  to  be  increased. 

Birmingham, — Railless  Cars. — The  Tramways  Com- 
mittee recommends  the  institution  of  a  raillesa  car  service  on  the 
NeoheUs  route  as  an  alternative  to  track  reconstruction.  Although 
12  new  cars,  costin?  £3,000  each,  will  be  required,  the  Committee 
considers  that  a  considerable  saving  will  be  effected  by  the  adoption 
of  this  system, 

Blackbnm. — Year's  Working. — The  report  upon  the 

Corporation  tramways  for  the  year  ended  March  Slst,  19l'1.  records 
a  total  income  of  £137,758,  as  compared  with  £119,958,  Working 
expenses  amounted  to  £119,810,  as  against  £91,911,  leaving  a 
gross  trading  balance  of  £17,918  (£28,047),  After  payment  of 
capital  charges,  the  net  result  was  a  profit  of  £751,  compared  with 
£41o  for  the  preceding  year.  Receipts  per  car-mUe  increased  from 
22'52d.  to  26'1-d.,  and  the  number  of  passengers  carried  from 
17,902,546  to  18,260,154. 

Brighton. — Short-term    Loan. — la  order  to  cover  a 

deficit  in  the  tramway  accounts  for  the  year  ended  March  Slst 
last,  stated  to  be  due  to  exceptionally  heavy  track  renewals 
charged  against  revenue,  the  Tramways  Committee  is  seeking  to 
raise  money  by  means  of  a  short-term  loan.  The  Finance  Com- 
mittee does  not  look  with  favour  upon  this  course  as  the  deficit  is 
properly  chargeable  against  local  rates. 

Colne. — Loan. — The  Town  Council  is  making  appli- 
cation to  the  Ministry  of  Transport  for  sanction  to  borrow  £6,600 
for  the  purchase  of  new  tramcars. 

Continental. — Austria. — The  Eronomii-  Reviftr,  quoting 

the  Xeii-e  Freie  Presxe,  says  that  the  loss  of  almost  all  her  coal 
mines  at  the  end  of  the  war  turned  Austria's  eyes  to  the  question 
of  the  development  of  her  water-power.  Failing  foreign  credit, 
Austrian  capital  has  supplied  the  means  to  begin  the  electrification 
of  the  railways,  and  in  some  measure  to  make  good  the  deficiencies 
of  the  coal  supply.  The  yearly  coal  requirement  of  the  State 
lailways  is  about  3,000,000  tons,  to  produce  an  output  of 
116,000  h.p.  Of  the  total  3,40ii  km.  of  railway,  650  km.  on  the 
Arlberg  and  Tanern  lines  will  first  be  electrified,  with  a  demand 
of  about  25,000  h.p„  or,  if  the  Salzkammergut  line  be  included, 
40,COO  h.p.  that  is,  about  a  third  of  the  output  of  the  yearly  coal 
consumption.  The  power  stations  on  the  Spuller  Lake  and  the 
River  Rnetz  are  nearing  completion,  and  the  unemployed  are 
building  the  Mallnitz  and  Stub  Kiver  stations.  At  Arlberg,  on  the 
Innabruck-Bregenz  line,  the  installation  of  the  lines  is  now  in 
progress,  electric  locomotives,  heavy  and  light,  for  passenger  and 
goods  traffic  are  in  preparation,  and  special  accumulator-trucks  are 
to  serve  side-lines.  All  the  important  apparatus  is  the  product  of 
Austrian  factories. 

Portugal, — The  tramway  strike,  which  has  been  in  operation 
for  more  than  a  month,  came  to  an  end  to-d&y.—Hetiter  (Lisbon, 
July  3rd), 

Japan- — Hioh-hpeed  Electric  Railway. — Application 

baa  been  made  to  the  Government  for  a  charter  to  construct  a 
ligh-speed  electric  railway  l)etween  Tokio  and  Nikko,  a  distance 
of  80  miles.  Under  this  scheme  it  is  proposed  to  cover  the 
distance  in  two  hours. — Heuter'x  'J'rade  Service  (Tokio). 

London. — Underground  Fares. — On  June  30th  Mr.  A. 
Neal,  Parliamentary  Secretary  to  thf  Ministry  of  Transport,  replying 
to  Mr,  Leonard  Lyle,  who  asked  whether,  in  view  of  the  decrease 
in  the  coat  of  labour  owing  to  the  fall  in  the  Board  of  Trade 
index  number,  the  public  might  anticipate  in  the  near  future  some 
reduction  in  the  heavy  fares  on  the  underground  railways  of 
London,  and  called  attention  to  the  increase  in  the  value  of  the 
■bare*  of  the  company  operating  these  railwayo,  said  : — "  My  right 
hon.  friend  has  not  overlooked  the  powers  of  review  conferred 
upon  him  by  Sub-.Scc,  3  of  Sec.  r,  of  the  London  Electric  Railway 
Companies  (Faros,  &c.)  Act,  1920,  and  at  the  termination  of  the 
present  half-year  the  companies  will  be  called  upon  to  submit 
statements  of  the  financial  results  of  working  for  examination.  It 
if  upon  these  figures,  and  not  upon  fluctuations  in  the  market  price 
*f  sharei,  that  any  adjustment  of  charges  must  be  bated.  ' — The 
'Jlmen. 

Thk  Leytos  Tramways.— The  municipal  tramway  undertalting 
of  Leyton  was  to  be  transferred  to  the  L.O.C,  as  from  July  Ist. 


Manchester. — Tear's  Working. — The  working  of  the 

Corporation  tramways  during  the  year  ended  March  3l8t,  1921, 
brought  in  a  total  revenue  of  £1,813,401,  as  compared  with 
£1,586,863  in  the  preceding  year,  Theworkingexpenses  amounted  to 
£l,,507,56i;,  as  against  £1,207,231  in  1919-20,  leaving  a  gross  surplus 
of  £305,835  (£379,632),  Adding  interest  on  investments,  ,>co.,  the 
total  was  £316,147  (£398,495).  Capital  charges  absorbed  £191,718 
(£170,658),  leaving  a  balance  of  £124,429  (£227,837),  From  this, 
£ls,2r,3  was  deducted  for  income-tax,  and  the  balande  (£106.165) 
transferred  to  the  renewals  fund.  The  number  of  passengers 
carried  decreased  from  285,046,914  in  1919-20  to  277,738,710  in  ^he 
year  under  review.  The  car-mileage  also  decreased  from  18,906,654 
to  18,711,007,  in  spite  of  an  increase  of  over  four  miles  of  track. 
The  total  mileage  (single  track)  owned  or  leased  or  over  which  the 
Corporation  exercises  running  powers  ia  now  over  208  miles. 

E.XTENSiON  OF  Sebvice, — Following  upon  the  municipalisation 
of  the  Denton  and  Audenshaw  tramways,  the  Manchester  Corpora- 
tion has  secured  running  powers  over  24  miles  of  the  route.  The 
Corporation  intends  to  run  a  service  straight  through  to  Hyde,  a 
distance  of  seven  miles,  when  the  track  has  been  relaid. 


TELEGRAPH    AND    TELEPHONE    NOTES. 


Cable  Delays. — Considerable  improvement  has  recently 
been  effected  in  the  transmission  times  of  telegrams  between  this 
country  and  South  Africa,  but,  unfortunately,  increased  general 
delay  has  again  to  be  apprehended  owing  to  the  interruption  of 
the  Eastern  Telegraph  Co.'s  cable  between  Aden  and  Zanzibar  at  a 
position  where,  at  this  time  of  the  year,  the  S.W,  Monsoon  blows 
with  great  strength.  It  is  feared  that,  owing  to  the  weather,  the 
restoration  cannot  be  expected  for  some  considerable  time. — 
Iteutcr's  Trade  Serrice. 

Mr.  Pike  Pease,  replying  to  questions  in  Parliament,  said  that 
as  soon  as  cable  repair  work  in  the  Red  Sea  was  completed  (pro- 
bably within  the  next  week)  it  was  hoped  that  the  present 
exceptional  delays  in  cable  service  to  the  Far  Bast  would  cease. 

The    Telephone    Service.  —  Committee's    Inquiry. — 

The  Select  Committee  on  Telephones,  of  which  Mr.  Evelyn 
Cecil  is  chairman,  hopes  to  conclude  the  taking  of  evidence 
before  the  end  of  the  session.  It  intends  afterwards  to  send 
its  expert  assessor.  Mr.  W.  W.  Cook,  to  report  on  the  telephone 
systems  of  the  United  States,  Canada,  Sweden,  Norway,  and 
Denmark.  The  Committee  is  of  opinion  that  the  inquiry 
cannot  be  complete  without  an  independent  report  of  this 
character  from  an  expert  not  connected  with  the  Post  Oflice,  says 
Tlie  Times.  A  formal  interim  report  may  be  made  at  the  end  of 
the  session,  but  it  will  be  necessary  for  the  Committee  to  be 
re-appointed  next  year.  The  drafting  of  the  final  report  will  be 
proceeded  with  in  the  autumn,  and  it  will  be  presented,  it  is 
probable,  not  long  after  the  re-aaaembly  of  Parliament. 

LowebReceipts, — The  Post  Office  has  issued  the  following  explan- 
ation of  the  decrease  of  1  million  sterling  in  the  telephone  receipts  for 
the  quarter  ended  June  30th,  shown  in  the  Revenue  Returns  published 
on  July  1st : — 'The  falling  off  in  the  telephone  receipts  paid  over 
to  the  Exchequer  in  the  quarter  just  ended,  is  due  merely  to  the 
fact  that  under  the  new  tariff  subscribers  pay  their  rental  and  aall 
fees  quarterly,  and  to  some  extent  in  arrear,  whereas  under  the  old 
tariff  the  rratal  was  paid  annually  in  advance,  and  call  fees  period- 
ically in  advance.  The  total  shortage  of  cash  revenue  in  the  year 
of  transition  due  to  this  change-over  is  estimated  at  £2,(i00,000. 
The  change  of  system  was  introduced  for  the  convenience  of  tb' 
public,  and  has  all  along  been  part  of  the  scheme  of  the  new  tariff." 
—  7'/ie  Times. 

Post     Office     Board.  —  The    Postmaster-Greneral    has 

appointed  a  Post  Office  Board,  consisting  of  the  heads  of  the  most 

important  branches  of  Post  Office  work.     The  members  are  :  - 

Right  Hon,  F,  G.  Kellaway,  M,P,,  Postmaster-General, 

Right  Hon,  H,  Pike  Pease,  M.P.,  Assistant  Postmaster-General. 

Sir  Evelyn  Murray,  K.CB.,  Secretary  to  the  Post  Office. 

Mr,  E,  Kiven,  O.B.,  Second  Secretary  to  the  Post  Office, 

Sir   Henry   N,  Bunbury,    K.C.B.,    Comptroller    and    Acoountant- 

General. 

Assistant  Secbetabies  to  the  Post  Office. 
Mr.  W.  G.  Gates,  C.B.,  Home  Mails  Branch, 
Mr,  F,  J,  Brown,  CB.E.,  Telegraph  Branch. 
Brig. -General  F.   H.    Williamson,   C.B,E.,   Foreign    and    Colonial 

Branch. 
Mr.  J.  Y.  Bell,  Establishment  Branch. 
Mr.  A.  R.  Kidner,  Telephone  Branch, 
Mr.  W,  T,  Leech,  Staff  Branch. 
Mr.  W.  E.  Parsons,  Buildings  and  Supplies  Branch 
Sir  William  Noble,  Engineer-in-Chief, 
Lieut.-Col.  T.  M,  Banks,  D,S.O.,  M.C,  Secretary. 

Wireless  Telegraphy. — At  the  (conference  in  London  of 
the  Prime  Ministers  of  the  Empire  on  .July  5th,  a  committee  was 
appointed,  says  the  Dailij  M<iU,  to  consider  the  practical  means 
available  at  the  present  time  for  developing  Imperial  communica- 
tions by  land,  sea,  air,  cable,  and  wireless  telegraphy  and  telephony. 

Post  Office  Advisory  Conncil. — The  Postmaster-Cieneral 
has  appointed  Lord  Colwyn  and  Sir  John  Dewranoe,  K.B.E,,  to  be 
vioe-ohairmen  of  the  Post  Office  Advisory  Council,  says  T/ie  Tim«s, 
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CONTRACTS    OPEN     AND    CLOSED. 

(The  date  gii'en  in  parentheses  at  the  end  of  the  paragraph  indicatet 
the  issue  of  tlie  Elbotbioal  Bevikw  in  which  th«  "  Official 
Notice  "  appeared.) 


OPEN. 

Australia.  —  Melbodbne.  —  August  I'lth.  Victorian 
Railways.  Motor-efenerator  set,  aoceasories  and  switohgear  (for 
automatic  telephone  exchange,  Contract  No.  34.132).* 

August  iUst.  Victorian  Railways.  Accumulator  cells  and  acces- 
sories. Contract  No.  34,171  ;  electric  light  equipment  (axle  generator 
system.  Contract  No.  31,172).* 

October  19th.  Victorian  Railways.  Fresh  tenders  are  invited 
for  the  supply  of  an  electric  furnace  for  the  Newport  workshops. 
Hfiiter's  Trade  Serrirr  (Melbourne). 

Shire  op  Hampden  (Victoria). — August  17th.  Boiler-house 
plant,  steam-driven  electricity  generators,  transformers,  meters, 
switohgear,  cables,  poles.  Specifications  from  Mr.  H.  C.  Ingleton, 
Shire  Hall,  Camperdown,  Victoria. —  Tenders. 

Brisbane. — July  18th.  Queensland  Water  Supply  Department. 
.".1,000  yd.  h.d.  copper  cables,  various  diameters,  for  overhead  trans- 
missiou  ;  2,980  ft.  lead-covered,  armoured  copper  cables,  various 
gauges,  with  accessories.* 

Tasmania. — August  1.5th.  P.M.G.'s  Department.  Switchboard 
material.     (See  this  issue.) 

Belgiam. — August  9th.  Provincial  Government  authori- 
ties at  Mons.  Either  a  gas  engine  or  electric  motor,  together  with 
a  pump,  to  raise  from  160  to  200  cubic  metres  of  water  per  hour 
from  the  Strepy  waterworks  to  the  Houdeng  reservoirs. 

Brandon  and   Byshottles. — Electric  light  installation, 

houses  for  the  Urban  District  CounoU.     J.  A.  Bobaon,  architect, 
Langley  Moor. 

Cardiff. — July  18th.  Electric  light  wiring  and  fittings 
in  concrete  houses  at  Ely.     City  Eleatrical  Engineer,  Cardiff. 

Edlnbargh. — July  nth.  Electricity  Supply  Depart- 
ment.    Storage  battery  (Spscifioation  No.  8,5).     (July  Ist.) 

France. — July  15th.  The  French  Ministry  of  Posts  and 
Telegraphs.  Miscellaneous  telegraph  material,  including  15,000 
zincs  for  Callaud  batteries,  60,000  zinc  rods  for  Leolanche  batteries, 
20,000  zincs  for  manganese  batteries,  20,C0o  compound  positives  for 
Leclanche  batteries  and  15,000  compound  positives  for  manganese 
cells.  In  the  case  of  the  first  three  lots,  the  auooessful  tendering 
firm  will  be  required  to  manufacture  the  new  supplies  from  existing 
old  material.  Particulars  from  the  Service  de  la  Verification  du 
Materiel,  75,  Boulevard  Brune  ;  tenders  are  to  be  sent  to  the 
Direction  de  I'Exploitation  Telegraphique,  103,  Rue  de  Grenelle, 
Paris. 

Glasgow. — The  District  Committee  of  the  Tower  Ward 
of  the  County  of  Lanark.  Electric  lighting  for  50  houses  to 
be  erected  at  Gartcosh.  Mr.  Jas,  A.  MoCallum,  District  Clerk,  15, 
West  George  Street,  Glasgow. 

Holmflrtb. — July  15bh.  Urban  District  Council  Elec- 
tricity Department.  One  i')0-kW,  480-V  d.c.  generator,  shunt- 
wound,  with  regulator  and' slide  rails.     (See  this  issue.) 

Ilford. — July  11th.  Electric  light  installation,  Christ- 
church  Road  School,  for  the  Electricity  Committee.  Mr.  A.  H. 
Shaw,  electrical  engineer.  Ley  Street. 

Jngo-Slavla. — July  13th.  Minister  of  Posts  and  Tele- 
graphs.   Telephone  material.* 

London. — L.C.C.  Julyllth.  Supplying  and  laying  h,p. 
electric  cables,  &o.     (June  24th.) 

Metropolitan  Asylums  Board.  July  20th.  Alterations  and  repairs 
to  the  electric  lighting,  fire  alarms  and  domestic  bell  installations 
at  St.  George  8  Home,  Chelsea.     (See  this  issue.) 

Manchester- — July  12th.    Tramways  Committee.    Steel 

tramway  poles  and  silicium  bronze  trolley  wire.    Mr.  J.  M.  McElroy, 
General  Manager. 

July  29th.  Electricity  Committee.  Five  2,BO0-kW  rotary  con- 
verters, static  transformers,  switohgear,  two  l.p.  starting  trans- 
formers, &c.,  or  motor-converters,  switchgear,&c.,  and  one  I,r)00-kW 
rotary  converter,  static  transformer,  switchgear,  l.p.  starting 
transformer,  &c.,  or  motor-converter,  switchgear,  &c.  (See  this 
issue.) 

Mexborongh.  —  July  23rd.  Urban  District  Council. 
Electricity  Department.  E.h.p.  switchgear  ;  l.p.,  d.c.  switchboard. 
(July  iBt.) 

Newport. — July  25th.  Electricity  Department.  750-kW 
rotary  converter,  transformer  and  switohgear.     (See  this  issue.) 

Rhyl. — July  9th.  Urban  District  Council.  Electricity 
Department.  1,000  yd.  "3  x  '3  X  '15  l.p.  cable,  one  5-way  feeder 
pillar,  switchboard  panel  and  gear.     (June  24th.) 

Sontb  Africa. — Barberton. — July  29th.  Municipal 
Council.  Plant  in  connection  with  the  proposed  scheme  for  the 
supply  of  electricity  ; — Two  steam  boilers,  two  75-kW  steiun-driven 


alternatorH,  switchboard,  and  LDStruments,  steel  chimney,  pipibg, 
feed  pumps,  cables,  &o.,  steel  poles,  conductors,  ace.,  transformers, 
house  service  meters,  fa;.  Specifications,  £2  28.,  from  Prof.  W. 
Buchanan,  75,  Louis  Botha  Avenue,  Johannesburg. 

Sontbampton.  —  July    9tL      Electricity    Department. 
Twelve  months'  supply  of  meters.    (July  Ist.) 

^.  Spain. — August  ist.  Municipality  of  .'^an  Sebastian 
(Guipuzcoa).  Supply  and  installation  of  the  electrical  material 
required  for  the  new  lighting  system  of  the  Uyviu.—Reutrr't  Tradr 
Sri-nrr  (Madrid). 

Urnguay.  —  Monte   Video.  —  September   3rd.     State 

Electricity  Works.  The  Commercial  Secretary  to  His  Majesty's 
Legation  at  Monte  Video  reports  by  cable  to  the  Department  of 
Overseas  Trade,  that  the  local  authorities  are  advertising  for 
tenders  for  the  supply  of  59,250  metallic-filament  lamps  of  assorted 
sizes,  from  10  to  300  o.p.,  225  volts,  which  are  required  by  the  State 
Power  House. 

'  A  copy  of  the  specification,  4c.,  can  be  conaolted  at  the  Depart- 
ment of  Oveneai  Trade,  36,  Old  Queen  Street,  B.W.I. 


CLOSE  D, 

Australia. — Sydney  City  Council  has  accepted  a  Victorian 
tender  of  £125,000  for  turbo-alternators  in  connection  with  the 
installation  of  new  plant,  costing  £500,000. — lieuterU  Trade  Ser- 
vice (Sydney). 

Melbourne.— The  Victorian  Electricity  Commissioners  have 
accepted  the  tender  of  Messrs.  Milliken  Bros.,  London,  of  £72,86.s, 
for  the  construction  of  643  galvanised  steel  towers  for  the  trans- 
mission of  power  from  Morwell  to  Melbourne.  Messrs.  Milliken's 
tender  was  £23,250  under  the  lowest  tender  for  manufacture  in 
Australia. — Meuter's  Trade  Service  (Melbourne). 

Belginm. — Six  concerns  submitted  tenders,  la«t  week,  to 
the  Belgian  Post  and  Telegraph  authorities  in  Brussels  for  the 
supply  of  a  quantity  of  cable  heads,  the  lowest  (15,430  francs) 
being  that  of  P.  Wilhelm,  of  Brussels.  The  offers  varied  consider- 
ably, one  firm  quoting  up  to  66, 1.S5  francs, 

France. — The  French  Jlinistry  of  the  Colonies  in  Paris 
has  just  placed  a  contract  with  the  Societe  d'EIectro-Metallurgie  de 
Dives  for  the  supply  of  8  tons  of  high-conductivity  copper  wire  at 
5,530  francs  per  metric  ton  and  500  kilog.  of  bronze  wire  at 
703  francs  per  100  kilog. 

London. — St.  Marylebone.— Electricity  1  »epartment. 
Recommended  : — 

House  service  meters  tor  one  year.— Chamberlain  A  Hookham,  Ltd.,  and 

Ferranti,  Ltd. 
Steelwork  required  for  the  boiler-house  and  pump-room  extension,  f  S.500. 

—Sanders  &  Forster,  Ltd. 

Mexborongb. — Urban  District  Council,     Accepted  : — 

'ith  transformer,  £4,405.— General  Blectric 

Salford. — Tramways  Committee.     Accepted  : — 

Four  tramoar  controllers,  i'3<10.— English  Electric  Co.,  Ltd. 
Electricity  Committee.     Accepted  : — 

L.p.  cable,  various  sizes,  in  connection  with  the  housing  scheme  at  Lower 
Kersaland  Wea3te,X91i<(approi.).— Eofleld  Ediswan  Cable  Works,  Ltd. 

Additional  plant  for  the  two  new  water-tube  boilers,  comprising  steel 
chimneys  and  Hues,  induced-draught  plant,  coal  bunkers  and  supple- 
mentary oil  burners,  £7,897.— Baboock  &  Wilcox,  Ltd. 

"Usoo"  asb-handling  plant  in  connection  with  the  two  new  water-tnbe 
boilers,  £3,144.— Underfeed  Stoker  Co.,  Ltd. 

Three  cast-iron  feed-water  tanks,  £260.— J.  Wolstenholme  &  Son,  Ltd. 

Duplicate  feed-water  heater,  £170.— J.  A  Q.  Weir,  Ltd. 

Warrington. — The  Electricity  and  Tramways  Committee 
has  cancelled  its  contract  with  the  Anglo-Belgian  Improvements 
Corporation  for  tramway  rails. 


PORTHCOMINQ     EVENTS. 


Tramways   and   Light   Bailwajrs   Association.  — Friday,  .Tuly  16lh,     At 
Caxtou    Hall,  Caxton    Street,  Westminster,  S.W.     At  3  p.m.     Annual 

Congress. 


A   New   Tnrbo-electric   Locomotive. — The  new   tnrbo- 

electric  locomotive  intended  for  use  rn  railways,  which  has  been 
patented  by  Mr.  Ramsay,  of  Newcastleon-Tyne.  is  creating  Seen 
interest  in  railway  and  engineering  circles.  The  locomotive  has 
been  built  at  Messrs.  Armstrong's  works,  and  will  shortly  undergo 
its  trials  ;  the  London  and  North-Western  Railw,>»y  Co.  will  carry 
out  the  experiments.  Either  oil  or  coal  can  be  burnt  in  the  ordi- 
nary boiler,  which  supplies  steam  to  a  turbine,  the  latter  in  turn 
driving  an  electric.il  generator.  The  turbine  exhausts  into  an  air- 
cooled  condenser,  and  important  economies  aie  expected  to  te 
realised  by  the  use  of  this  new  type  of  locomotive.  Existing  engine 
frames  can  be  fitted  with  the  new  equipment  with  very  little 
alteration.  The  first  steam-electric  locomotive  was  the  Heilmann 
type,  which  was  tried  some  20  years  ago. 
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UNEMPLOYMENT    INSURANCE. 


By  JOS.  J.  H.  STANSFIELD,  F.C.I.S. 


In  the  i»gne  of  July  Ist,  it  was  stated  that  the  weekly  rates 
payable  by  eiiployed  persona  and  employers  were  to  be  increased  as 
fiom  July  4th,  and  the  rates  were  given  for  comparison  with  those 
previously  payable. 

It  was  also  stated  that  a  Bill  had  been  presented  by  Dr. 
Maonamara  which  would,  if  pawed,  increase  these  rates  before  the 
Act  which  was  passed  last  Ma>ch  came  into  force,  and  that  details 
would,  in  due  course,  be  published. 

These  are  now  to  hand,  and  from  the  comparison  which  is 
given  below  it  will  be  noted  how  materially  the  rates  have  been 
inoreased. 

From  the  Employed  Person. 
August,  1920.     Juli/.  19S1.     Jiihj.  l[)il  amended. 

Men 4d.  ad.  7d. 

Women       3d.  <d.  6d. 

Bojs  under  18       ...       2d.  2Jd.  3id. 

Girls     „        „        ...       lid.  2d.  3d. 

From  the  Employer. 

Men 4d.  6d.  8d. 

Women        3id.  Sd.  7d. 

Boys  under  18       ...       2d.  2Jd.  4d. 

Girls      „       ,,         ...       2d.  2d.  3Jd. 

Unfortunately  the  increased  rates  do  not  mean  increased  benefits, 
for  unemployment  benefit  is  to  be  reduced  as  folio  W8  :  — 
&    8.    d.        B.    d. 

Men From  1     0     0  to  15    0 

Women        From  0  16     0  to  12     0 

Boys From  0  10     0  to     7     6 

Girls From  0     8     0  to     6     0 


NOTES. 


Edacatlonal. — The  Education  Commitoe  of  the  London 
County  Council  has  prepared  a  schedule  of  revised  fees  for  day  and 
evening  course?  at  the  technical  institutes,  &c.,  maintained  or 
aided  by  the  Council.  Gfnerally,  the  minima  proposed  are  not 
greatly  in  excess  of  the  existing  fees,  and  ia  some  instances  no 
alteration  is  suggested,  but  in  one  or  two  casen  the  recommended 
increase  represents  a  conaiderab'e  advance.  Upon  the  whole,  the 
fees  for  technical  and  apprenticeship  courpes  are  not  augmented  to 
a  large  extent.  The  effects  of  the  adoption  of  the  schedule  are 
briefly  summarised  by  the  Finance  Committee  as  follows  : — Under 
existing  conditions  the  percentage  of  fees  to  total  expenditure  in 
maintained  technical  institutes  for  the  year  1921-22  would  be 
35  ;  and  for  polytechnics.  &3.,  14'5.  Under  the  schedule  these 
percentages  will  be  raised  to  6'2  and  19'4  respectively. 

The  Education  Committee  also  recommends  a  grant  of  £5,000 
towaids  the  cost  of  completing  the  south-west  wing  of  the 
Engineering  Department  of  University  College.  In  connection 
with  this,  it  is  stated  that  £70,000  is  required  for  building  and 
initial  equipment  and  £30,000  for  maintaining  and  improving 
equipment.  £33  000  has  been  subscribed  in  response  to  an  appeal 
for  funds,  and  Lord  Cowdray  has  promised  £10,000  as  soon  as  the 
initial  £70,000  has  been  raised. 

Students  from  the  Dominions.— On  Mondav  the  Government 
entertained  the  delegates  to  the  Congress  of  the  Universities  of  the 
Empire  at  luncheon  at  the  Savoy  Hotel.  Mr.  A.  J.  Balfour  pre- 
■ided.  and,  referring  to  the  increased  appreciation  of  University 
training  which  had  been  manifested  since  the  war,  emphasised  the 
yalne  of  exchange  of  students  and  teachers  with  the  United 
States.  Sir  Robert  Falconer  (president  of  the  University  of 
Toronto)  said  that  in  the  Dominiona  the  same  demand  for  higher 
education  was  experienced,  and  it  was  of  the  utmost  importance 
that  the  British  universities  should  become  a  centre  to  which  the 
Dominion  graduates  would  turn  after  they  had  completed  their 
work  overseas.  For  years  to  come  they  would  be  reluctant  to  go 
to  German  universities,  and  the  old  universities  would  benefit  by 
the  influx  of  the  vigorous  youth  from  the  Dominions. 

The  Cost  ol   Printing  and  Poblishlng.— In  reply  to  a 

letter  in  'J'he  Times,  signed  by  a  numbar  of  officers  of  learned 
societies  and  librarians,  and  protesMng  against  the  high  price  of 
•oientific  and  other  serious  books,  Mr.  OeofTrey  S.  Williams, 
president  of  the  Pahlisie.s'  Association,  points  out  th»t  pub  isriers 
are  dependent  on  the  printing,  binding,  and  papier-making  tial'S, 
and  cannot  poisibly  issue  books  at  lower  prices  until  the  charges 
made  by  these  trades  are  materinlly  reduced.  The  coat  of  printiug, 
he  states  is  now  ab  mt  -li  limei  what  it  was  in  1914  ;  paper  (of  an 
infMrior  quality)  costs  m  re  than  rtonble  ;  binding  (also  inf-iri  ir) 
costs  over  three  times  as  mu.;h  and  the  total  cont  of  a  largo 
edition  of  a  small  book  works  out  at  180  per  cent  above  the  1914 
figure.  The  maximum  iicreas;  in  the  selling  price,  however,  is 
150  percejt.  above  the  1914  price, and  it  is  generally  much  less.  In 
the  case  of  scientific  books  the  cost  of  production  has  been 
trebled  since  1914.  The  cost  of  materials  has  begun  to  fall,  but 
wages,  which  are  the  dominant  factor,  remain  at  the  higheat 
point  yet  reached. 


Appointments  Vacant. — Teacher  in  electrical  engineering, 
for  the  E  at  Ham  Technical  College  ;  evening  cla'ses  demonstrator 
in  elec'-.ricil  engineering,  for  the  City  snd  Guilds  Engiaeerin? 
College;  'eVphone  inspeti'or  (£250  +  £115),  for  the  Government  of 
British  Guiana.  For  pirticulars,  see  our  advertisement  pages  to-day. 

Fatality. — "  Death  from  misadventure  "  was  the  verdict 

at  an  inquest  held  on  June  3  'th,  at  New  Tredegar,  on  a  boy  of  10 
who,  while  attempting  to  reach  a  bird's  nest,  cime  into  contact 
with  a  wire  carrying  current  at  3.000  V,  at  the  engine  house  of  the 
Old  Pit.  A  companion  said  the  lad  was  in  flames  on  the  wire 
when  be  looked  round.  The  colliery  engineer,  Mr.  W  J  Jones, 
undertook  to  carry  out  certain  preeautionary  measures  with  a  view 
to  prevtnting  such  accidents  in  the  future. 

Electric  Cooking  Tests. — A  considerable  advance  in  the 
efliciency  of  electric  cooking  is  indicated  by  a  report  of  tests 
carried  out  with  "Lightning'  ovens  for  various  classes  of  cooking. 
The  information  has  been  supplied  by  Electrical  Utilities,  Ltd., 
from  details  gathered  from  various  sou'oes.  Joints  of  meat 
ranging  in  weight  from  2o  to  25'75  lb.  uiere  oooked  ;  the  eneigy 
consumption  in  the  ca^e  of  the  foraaer  was  "987  kWh,  and  the  loai 
in  cooking,  6  :i3  per  cent.  The  wastage  in  the  case  of  the  largest 
joint  was  only  3  22  per  cent.,  and  the  energy  consumption  225  kWh. 
The  results  are  naturally  better  for  the  larger  joints,  as  an 
appi-eciable  portion  of  the  energy  is  absorbed  in  raising  the  tem- 
perature of  the  oven.  It  is  po-isible  to  bake  18  lb.  of  bread  at  one 
time  in  the  oven,  and  the  energy  consumption  for  this  is  about 
15  kWh.  For  cooking  cakes  it  is  neoeuaary  first  to  heat  the  oven 
for  15  mi  antes,  which  takes  about  5  kWh;  the  actual  cooking  only 
consumes  33  kWh. 

A  Russian  Electrical  Congress. — An  important  elec- 
trical congress  has  juat  been  held  in  Moscosv.  At  one  of  the 
sessions  the  chairman,  Baahkoff,  said  that  the  position  of  the  elec- 
trical industry  in  the  country  was  a  very  difficult  one,  mostly 
because  of  the  scarcity  of  skilled  hands.  He  warned  his  hearers 
that  the  electrisal  industry  had  to  confront  a  great  problem,  and 
that  all  their  energies  must  be  direc:ed  to  its  solution,  taking 
account  of  all  pnssihilities.  There  was  relatively  very  little  elec- 
trical material  availiible,  but  still  they  must  not  bepoaeimiHtio.  In 
the  country  there  was  yet  a  fair  quantity  of  electrical  equipment. 
What  was  wanted  was  its  proper  distribution  amongst  those  who 
could  use  it.  In  this  direction  a  great  deal  had  already  been  done, 
but  the  organisation  might  be  much  better.  It  must  be  more 
systematic.  Greater  scope  must  be  left  to  the  local  councils  in  the 
matter  of  electricity,  and  assistance  should  be  given  by  the  forma- 
tion of  local  committees,  the  whole,  however,  being  controlled  by 
the  Chief  Department  of  Electrical  Industry.  In  the  discussion 
following  the  chairman's  address,  a  number  of  delegates  held  that 
fixed  prices  must  be  made  for  goods,  particularly  for  the  smaller 
industries ;  the  importance  of  local  manufacture  of  ehctrical 
material  was  insisted  on,  and  also  that  the  central  body  should 
organise  industries  in  various  localities  where  hands  strould  be 
instructed  or  encouraged  to  make  themselves  acquainted  with  the 
industry,  so  that  they  might  be  fit  to  be  employed  in  the  larger 
factories  later. 

Tall  Stories   from  the   Tropics.— Under  this    heading 

the  Ere/ling  Standard,  of  July  2nd,  printed  the  following  startling 
item: — "Weird  tales  of  the  tropics  were  told  by  Captain  R.  H. 
Torrible,  of  the  steamer  Denis,  whioh  plies  between  New  York  and 
Manaos,  a  port  about  a  thousand  miles  up  the  Amazon  River. 
What  is  more,  says  the  Central  News  New  York  correspondent,  the 
captain  declared  that,  strange  as  were  the  things  he  described,  they 
were  quite  true. 

"  He  told  how  on  a  river  that  emptiea  into  the  Amazon,  near 
Manaos,  he  saw  myriads  of  electric  eels  so  strongly  charged  with 
electricity  that  the  bosom  of  the  stream  was  flooded  with  light,  and 
the  orew  were  able  to  read  their  pocket  Bibles  by  the  glow,  which 
was  estimated  at  40  watts  per  eel. 

"  When  some  of  the  eels  were  brought  on  deck,  the  captain  added, 
the  ship's  dynamos  were  short-oircuited.  When  the  vessel  wa« 
tied  up  at  the  p'.er  ahoy  fell  into  the  river.  The  eels  surged  ronnd 
him  and  when  he  was  taken  out  of  the  water  he  was  dead.  A 
doctor  who  examined  the  body  said  the  lad  had  been  killed  by  an 
overcharge  of  electricity." 

We  knew  there  was  a  strong  current  in  the  Amazon,  but  evi- 
dently the  eels  make  light  of  it. 

Industry  and  Cheap  Fnei. — An  important  statement  has 
been  submitted  to  the  Prime  Minister  by  the  National  Federation 
of  Iron  and  Steel  Manufacturers  and  the  Iron  and  Steel  Trades 
Confederation  (representing  the  workers),  with  regard  to  the  con- 
dition of  the  iron  and  steel  industry,  which  ociiupieg  1?  million 
workers.  As  the  result  of  the  coal  strike,  the  industry  is  at  a 
standstill,  and  destitution  prevaila  in  iron  and  steel  producing 
dis'.riots  throughout  the  country.  European  competition  is  severe 
owing  to  th"!  low  levrtl  of  real  wages  in  Germany,  due  partly  to  the 
fact  that  the  German  working  classes  are  working  up  from  the 
very  low  sc^ndarl  of  living  imposed  by  our  bioctade  during  the 
war.  and  are.  th-jrefore,  for  thu  nreaeut,  rulatively  content  with 
ad/anoea  in  wagis  which  leave  their  real  earnings  still  far  below 
the  pre-wa'  level  ;  and  partly  to  the  system  of  fanily  and  other 
bonuses,  which  enabln  th>i  working  man  to  meet  hia  expanses  at  a 
minimum  cost  to  the  total  wages  bill.  These  considerations  apply, 
though  to  a  less  extent,  in  France  and  Bjlgium. 

It  is  the  considered  opinion  of  employers  in  the  trade  that,  in 
view  of  foreign  conditions,  the  industry  will  not  be  able  to  re-start 
unless  fuel,  as  well  as  other  items  of  cost,  is  reduced  to  a  level  not 
higher  than  from  75  to  100  per  cent,  above  pre-war  valnei. 
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A   Mnniclpal  Vehicle   Demonstration. — With  regard  to 

the  note  uuaer  the  above  heading  on  p.  82 1  of  our  isane  of  Jane 
24th,  it  was  stated  in  error  that  Messrs.  Elcctrioars  had  on  view  a 
16cwt.  Vehicle,  whereas  it  actually  had  a  60cwt.  carrying  capacity. 
The  chassis  was  an  improved  type  of  the  model  originally  produjtd 
by  Messrs.  Edisuu  Acoumulatois,  iita.  It  is  kuoivn  as  the  Model 
"  E.  A.,"  and  has  proved  lo  bu  very  satisfactory.  The  uhacsis  Irame 
ia  of  tne  built-up  type,  the  side  membtrs  boiuK  ojnetructed  ot  two 
high- tensile  steel  flitch  plate*  reinforced  by  well- seasoned  American 
ash  filler  piecas.  Solid-drawn  steel  tuoe  cross  members  are  used, 
and  the  rear  wheels  are  each  driven  independently  thrcuijh 
totally -enclosed  continuously-lubricated  gearing-  irom  a  seiies- 
woQiid  motor,  which  is  mounted  outside  the  ohaeais  frame,  thus 
providing  accessibility  should  the  brush  gear  need  adjustment. 
The  controller  bux  is  also  mounted  outaide  tne  Irame  on 
the  near  side  immediately  behind  the  front  mudguard ;  the 
battery  compartments  are  situated  under  the  drivers  stsa.  ana 
under  the  bonnet  m  front  ot  the  dash  respectively. 

The  body,  which  is  entirely  constructed  of  sheet-steel,  is  tippjd 
by  an  automatic  electric  tippmg  gear,  which  is  put  into  action  uy  a 
simple  reversing  switch.  As  soon  as  the  switch  is  closed,  a  small 
electric  motor  raises  the  front  end  of  the  body  by  means  ot  a 
square-thieaded  screw  (.through  a  suitable  reduction  gear),  and  a 
nut  to  which  is  anchored  a  series  of  toggle-jomted  levers  which 
have  a  suissor-line  action.  The  process  of  tipping  ia  effeo.ed 
within  no  seconds.  All  channel  section  bracing  piecas  are  kept  on 
the  outside  of  the  body,  thus  allowing  the  loau  a  clean  sweep  when 
tipping. 

Jit  present  this  type  of  vehicle  is  manufactured  in  two  aizes, 
which  have  carrying  capacities  of  60  and  70  cwt.  respectively. 

Railway  Electriflcaiion, — In  the  Swedish  daily  paper, 
Nya  Dayens  Aiiehanda,  for  April  7th.  Mr.  C-  Kossander,  one 
of  the  leading  consulting  engmeers  ot  iStockhokn.  gave-  au 
interesting  account  of  a  iive  weeks'  tour  he  had  just  earned 
out  in  Germany,  Prance  and  Switzerland  on  behalf  ot  the 
Swedish  State  Kailway  Jilectrihcation  Committee. 

It  is  proposed  to  ca.iy  out  the  electrincation  of  all  the  main 
lines  in  Sueden,  and  it  was  almost  decided  to  employ  .-^lugle- 
phase  a-c  excellent  results  having  already  been  obtained 
with  that  system  on  the  section,  Gellivare-iiiksgraensen.  But 
when  the  engineers  were  considering  the  next  portion  to  be 
electrihed,  i.e.,  Stockholm-Gothenburg,  the  possibilities  ot 
danger  to  the  telephone  system,  the  lines  of  which  follow  the 
railway,  were  realised,  and  it  was  desired  to  consider  the 
practicability  of  employing  direct  current.  This  was  the  main 
object  of  Iilr.  Rossander  s  tour,  with  the  study  of  mercury 
rectifiers  as  a  special  inquiry. 

Mr.  Rossander  visited  the  works  of  Messrs.  Brown,  Boveri 
at  Baden  and  at  Mannheim,  rectifiers  being  constructed  at 
both  factories.  He  also  inspected  the  apparatus  under  work- 
ing conditions  at  Berne,  and  in  the  Cologne  district.  The 
plants  in  both  cases  had  been  in  use  for  two  years,  were  de- 
signed for  tiUO  volts,  and  were  employed  for  tramway  work, 
with  excellent  results.  The  German  A. E.G.  and  Siemens  con- 
cerns were  reported  to  have  taken  up  the  manufacture  of 
mercury  rectifiers  seriously. 

For  the  purpose  of  the  Swedish  State  Railways  a  pressure 
of  600  volts  was  insufficient,  in  fact  3,000  volts  would  be  desir- 
able, but  no  mercury  rectifiers  have  yet  been  constructed  for 
such  a  high  pressure. 

Mr.  Kossander  ascertained  that  Messrs.  Brown,  Boveri  had 
undertaken  to  supply  a  number  of  rectifiers  for  1.500  volts 
pressure  for  an  electrified  railway  in  the  South  of  France, 
under  the  severe  condition  that  if  they  did  not  function  en- 
tirely satisfactorily  they  would  be  rejected.  The  makers  felt 
confidence  in  their  abihty  to  carry  out  the  contract  satia- 
factorily. 

Mr.  Kossander  reports  finding  the  question  of  railway  electri- 
fication exciting  wide  interest  abroad.  In  France  the  matter 
is  mainly  in  the  planning  stage,  although  attempts  at  standar- 
disation are  being  made,  and  systems  previously  employing 
alternating  current  have  been  converted  to  direct  current  at 
1,600  volts. 

In  Switzerland  electrification  is  in  rapid  progress,  the 
■ingle-phase  system  being  used  almost  exclusively. 

Mr.  Rossander  had  an  opportunity  of  inspecting  the  power 
rtation  at  Lyons,  whence  power  is  distributed  to  three  power 
itations  and  two  sub-stations,  all  coupled  in  series.  Direct 
current  at  from  70,000  to  100,0(XI  volts  pressure  is  employed. 
and  the  whole  system  has  been  found  exceedingly  reliable.  The 
French  Company,  Societe  ./Vnonyrae  des  .ateliers  de  Secheron, 
makes  a  speciality  of  this  class  of  business,  and  is  at  present 
co-operating  with  Messrs.  Brown.  Boveri  in  working  out  a 
scheme  for  electrical  power  transmission  from  Norway  to  Den- 
mark, which  is  thought  to  be  practicable  at  300,000  volts  d.c. 

Dyke's    Antomattc    Electric    Bufiy    Lamp.— Since   the 

repair  of  the  first  submarine  telegraph  cable,  the  need  of 
adequate  means  of  illumination  for  mark  buoys  during  night 
operation  has  been  felt  by  all  repairing  ship.s.  At  the  present 
time  the  original  type  of  oil  lamp,  with  a  few  improvements, 
is  still  in  use.  but  is  far  from  satisfactory;  therefore,  with 
these  defects  in  mind,  an  automatic  electric  buoy  lamp  was  pro- 
duced, and  was  patented  in  ."Vmorica  in  August,  1919. 

The  following  description  <il  tlie  lamp  and  its  method  of 
operation  is  abstracted  from  the  T.  atui  T.  Age  :  — 

The  lower  part  of  the  lamp  consisti  of  a  circular,  water- 
tight, galTaniaed  sheet  iron  can. 


The  top  closure  plate  contains  an  opening  in  its  centre, 
around  the  upper  edge  of  which  is  a  small  metal  collar  holding 
a  circular  dioptric  lens.  A  second  closure  plate,  bavmg  a 
similar  metal  collar  on  its  under  side,  covers  the  top  ot  the 
lens,  rubber  gaskets  being  used  to  make  the  junction  ot  the 
lens  and  the  closure  plates  watertight.  The  can  contains  a 
wooden  carrier  supporting  eight  dry  cells  and  an  eight-day 
clock,  the  gearing  of  which  is  so  constructed  that  the  arbor  of 
the  clock  revolves  once  in  24  hours,  and  is  provided  with  a 
timing  disk,  which  is  made  of  insulating  material  and  is 
secured  in  position  on  the  arbor  by  a  wing  nut.  The  face  of 
the  disk  is  divided  into  twenty-four  hours,  the  numbering  of 
the  divisions  being  in  two  groups  of  twelve  hours  eacn.  A 
portion  of  the  periphery  of  the  disk  is  slightly  cut  away  and  a 
segmental  metal  contact  plate  inset,  the  length  of  which 
depends  on  the  number  of  hours  the  light  is  required  to  bum. 
A  pair  of  contact  fingers  are  mounted  on  a  small  insulating 
block  on  the  frame  of  the  clock  at  the  side  of  the  disk.  The 
ends  of  the  contact  fingers  rest  firmly  on  the  periphery  of  the 
disk,  and  the  tips  of  the  contact  fingers  and  also  the  segmental 
contact  piece  in  the  disk  are  gold  plated  to  prevent  corrosion 
by  the  sea  air  and  to  give  as  perfect  a  contact  as  possible.  The 
eight  dry  cells  are  connected  in  series-parallel  to  give  from 
5  to  6  volts,  the  lamps  being  5-5-volt  ones,  taking  .30  ampere 
each. 

The  method  of  operation  is  as  follows  :  Assuming  that  an 
eight-hour  disk  is  being  used  having  the  contact  piece  mset 
from  S  p.m.  to  4  a.m..  if  the  lamp  is  being  placed  on  the 
buoy  at  '2  p.m.,  the  wing  nut  holding  the  disk  is  loosened 
and  the  di.sk  turned  until  the  division  marked  2  p.m.  comel 
directly  under  the  point  of  contact  of  the  two  fingers.  The 
wing  nut  is  then  tightened,  and  the  lamp  assembled  and  made 
ready  for  use.  The  method  of  attaching  the  lamp  to  the 
buoy  staff  is  immaterial  so  long  as  it  is  securely  held  in 
place.  As  the  contact  fingers  now  rest  on  the  insulated 
portion  of  the  disk  periphery,  there  will  be  no  circuit  between 
the  battery  and  the  lamps,  but  as  the  disk  revolves,  the 
contact  piece  will  come  under  the  contact  fingers  at 
8  p.m.,  and  the  lamp  will  then  light  and  continue  thus  until 
4  a.m.,  when  the  contact  piece  will  pass  from  under  the 
fingers,  thus  extinguishing  the  light.  This  cycle  of  operations 
will  continue  until  the  timing  mechanism  stops,  which  occurs 
generally  on  the  tenth  day.  Exi>erimental  models  of  this  lamp 
have  been  supplied  to  the  Commercial  Cable  Co.,  the  French 
Cable  Co..  and  the  Western  Union  Cable  System,  and  have 
proved  satisfactory  in  operation. 

The  Bastian  Electric  Co  ,  Ltd. — The  adjonrned  petition 

of  \V.  P.  N.  May  and  Another  for  an  order  for  the  compulsory 
liquidation  of  this  company  was  again  before  Mr.  Justice  P.  O. 
Lawrence  in  the  Companies'  Winding-up  Court  on  Tuesday. 
Negotiations  for  a  settlement  with  the  petitioners  have  been 
going  on  for  some  weeks,  and  it  was  now  stated  that  no  settle- 
ment had  been  reached  yet.  But  a  certain  sum  had  been 
found,  and  that  was  the  inducement  to  ask  for  another  week's 
adjournment.    This  was  granted. 


INSTITUTION     NOTES. 


Institution  of  Electrical  Engineers'  Conversazione — The  follow- 
ing is  a  list  of  the  principal  guests  present  at  the  conversazione  of  the 
Institution,  at  the  Natural  History  Museum,  Sonth  Kensington, 
on  Thursday  last  week  : — 


Sir  William  Barrett. 

Sir  Tom  Callender,  J.P. 

Sir  G.  H.  Collier. 

Sir  Robert  Elliott  Coopor. 

Sir  H.  J.  Greedy. 

Sir  Philip  Dawson. 

Sir  G.  K.  B.  Elphinstone. 

Sir  Arnold  B.  Gridley,  K.B.E. 

Sir  S.  F.  Harmer. 

Sir  A.  W.  Watson. 


Brigadier-General  Sir  W.   T.  F. 

Horwood. 
Sir  Herbert  .lackson. 
Rear-Admiial  F.  C.  Learmontb. 
Sir  Gfrard  and  Lady  Munti. 
Sir  Philip  Nash. 

Sir  A.  M.  J.  Ogilvie.  K.B.E.,C.B. 
Vice-Admiral    Sir    Laurence 

Power. 


Delegates  of  American  Engineering  Institutions  : 


Mr.  Ambrose  Swasey. 
Colonel  A.  S.  Dwight. 
Mr.  Charles  F.  Rand. 
Dr.  Ira  N.  HoUis. 
Mr.  John  R.  Freeman. 

Members  of  Council  : — 
Mr.  W.  A.  Chamen. 
Mr.  H.  W.  Clothier. 
Mr.  J.  R.  Cowie. 
Col.  R.  E.  Crompton,  C  B. 
Mr.  W.  Crrss. 

Sir  Jamei  Devonshire,  K.B  E. 
Dr.  W.  H.  Ecclee. 
Mr.  S.  E.  Fedden. 
Dr.  C.  C.  Garrard. 
Mr.  F.  Gill.  O.B  E. 
Mr.  J.  S.  Highfleld. 


Mr.  Charles  T.  Main. 
Mr.  Robert  A.  Cnmmings. 
Mr.  .Tesse  M.  Smith. 
Dr.  F.  B.  Jewett. 
Mr.  William  Kelly. 


Mr.  P.  V.  Hunter,  C.B.E. 

Sir  Wdliam  Noble. 

Mr.  C.  C.  Patereon,  O.B.E. 

Dr.  A.  Rns'ell. 

Mr.  W.  M   Selvpy. 

Mr.  Hoser  T  Smith. 

Mr.  C  P  Sparks,  C.B.E. 

Mr.  A.  A.  C.  Swinton. 

Mr.  C.  H.  Wordingham,  C.B.B, 

Mr.  P.  F.  Rowell,  Secretary 
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The  president,  Mr.  LI.  B.  Atkiason,  and  Mrs.  Atkinson,  with  the 
CJooncilof  the  Institution,  received  the  uueats,  who  numbered  in  all 
about  1,500.  An  exceUent  programme  of  music  was  provided  bv  the 
string  band  of  the  Royal  Engineers,  under  Lieut.  Neville  Flux, 
F.B.A.M.,  and  a  concs.t  in  three  sections  was  given  by  Misa  Phyllis 
Carey-Foater  and  Misa  Miy  Peters,  with  the  Allitd  String  Quartet. 
At  10  o'clock  the  gathering  was  called  lo  attention  by  the  notes  of 
a  bugle,  and  the  President  introduced  Mr.  Ambrose  Swasey,  chair- 
man of  the  deputation  of  American  engineers  in  this  country, 
referring  to  his  great  achievements  in  connection  with  the  construc- 
tion of  the  largest  telescopes  in  the  world,  as  well  as  Dr.  F.  B. 
Jewett,  Vice-President  of  the  American  Institute  of  Electrical 
Engineers,  and  chairman  of  the  electrical  branch  of  the  delegation, 
who  recently  gave  «  lecture  on  research  before  the  Institution,  and 
is  at  the  head  of  the  largest  research  organisation  in  the  world. 
Mr.  Swasey  expressed  his  admiration  at  the  manner  in  which  the 
British  nation  had  come  through  the  war,  and  still  maintained  its 
upright  and  resolute  attitude  in  the  face  of  the  many  difficulties 
with  which  it  had  to  contend  ;  he  expressed  the  firm  solidarity 
between  the  T'nited  States  and  the  British  Empire,  and  advocated 
the  utmost  possible  co-operation  between  the  two  nations,  in  the 
best  interests  of  the  whole  world.  Dr.  Jewett,  after  heartily 
endorsing  these  sentiments,  resd  a  letter  from  Mr.  A.  W.  Berres- 
ford.  President  of  the  American  I.E.E.,  to  the  same  effect,  the 
message  being  greeted  with  enthusiastic  applause. 

The  ofTer  of  Mr.  E,  M.  Hnghman,  of  Bombay,  to  give  a  donation 
of  £2.50  to  the  Benevolent  Fund  of  the  Institution  of  Electrical 
Engineers,  on  condition  that  19  similar  amounts  were  contributed 
by  June  30th,  has  been  extended  by  him  to  Decsmber  31st,  1921. 


OUR     PERSONAL     COLUMN. 

The  Editor!  inrite  electrical  engineers,  whether  cumiected  with  ths 
technical  in-  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electbical  Review  posted  as  to  their  movements. 


Mb.  H.  L.  Kibby  Johnson  has  commenced  business  at  68, 
Gordon  Street.  Glasgow,  and  has  been  appointed  representative  for 
Scotland  for  Messrs.  Drake  &  Gorham  Wholesale,  Ltd.,  of  London. 
For  the  last  eijht  years  Mr.  Johnson  has  been  supply  department 
branch  manager  for  Scotland  with  the  Metropolitan-Vickers  Elec- 
trical Co  .  Ltd.,  Trafford  Park,  and  on  severing  his  connection  with 
this  company,  he  was  the  recipient  of  a  silver  cigarette  and  cigar 
box  from  his  oolleaguea  in  Glasgow  and  Manchester. 

Messrs.  Sir  W.  G.  Armstrong,  Whitworth  &  Co.,  Ltd.,  have 
secured  the  services  of  Mb.  R.  P.  Tod,  M.I.Mech.E ,  M.I.Met.,  in 
connection  with  their  hydro-electric  work.  Mr.  Tod  has  been  at 
the  British  Aluminium  Co.'s  Works,  at  Kinlochleven,  since  1907, 
and  readers  who  have  visited  these  works  wi),l  know  him  as 
having  been  originally  in  charge  there  of  the  erection  of  the  pipe 
lines  and  turbines  of  30,000  h.p.  Until  recently  Mr.  Tod  has  been 
manager-in-chi6f  over  the  whole  of  the  British  Aluminium  Co.'s 
undertaking  at  Kinlochleven. 

Col.  and  Mb.s.  Cro.mpton  recently  celebrated  their  golden 
wedding,  and  several  of  Col.  Crompton's  old  pupils  (through  the 
instrumentality  of  Mr.  Llewellyn  Foster)  took  the  opportunity  to 
present  them  with  a  small  token  of  their  esteem,  affection  and 
goodwill.  This  gift,  which  has  been  suitably  acknowledged  by 
Mrs.  Crompton,  was  accompanied  by  an  album  containing  the 
signatures  of  those  who  contributed. 

After  considering  lltO  applications  for  the  position,  the  Wallasey 
Electricity  Committee  is  recommending  the  appointment  of  Mr. 
B.  T.  Hawkins,  electrical  engineer  to  the  St.  Helens  Corporation, 
as  electrical  engineer  and  manager  of  the  Wallasey  undertaking,  in 
succession  to  Mr.  J.  A.  Crowther  who  resigned.  The  salary  recom- 
mended is  £1,000  per  annum,  or  £900  if  the  electrical  engineer  is 
allowed  to  take  two  articled  pupils. 

Darwen  Town  Council  has  been  recommended  to  increase  the 
salary  of  Mb.  Pebcy  Taylob,  assistant  electrical  engineer,  from 
£250  per  annum  to  the  basic  salary  of  £427,  rising  by  three 
instalments  to  £471,  with  the  usual  bonus  from  November  20th 
last,  in  accordance  with  the  schedule  of  salaries  of  the  National 
Joint  Board. 

Mb.  John  McDonalij,  late  of  the  Telegraph  Department,  Post 
Office,  Aberdeen,  who  left  this  country  a  few  months  ago  to  take 
up  a  post  under  the  Colonial  Gove'nment,  has  been  appointed 
traffic  manager  for  the  telegraph  system  of  Eist  Africa  and 
Uganda,  with  headquarters  at  Nairobi. 

Mb.  R.  a.  Watsdn  Watt,  Brechin,   has  been  appointed  suner- 
intendent  of  the  Radio  Research  Board  Wireless  .Station,  Aldersho';. 
The  Wigau  Corporation  has  appointed  Mr.  W.  M.  Milnes,  of 
Coventry,  tramway  manager,  at  €700  a  year. 

Mr.  W.  S.  Askham  (of  17,  Regent  Park  Terrace,  Hyde  Park, 
Leeds)  announces  that  he  has  severed  his  connection  as  North 
Country  representative  with  Messrs.  J.  H.  Tucker  &  Co.,  Ltd.,  after 
17  years'  service,  and  has  joined  Messrs.  J.  A.  Crabtree  &  Co.,  Ltd., 
of  Walsall. 

We  understand  that  Mb.  Charles  L.  Tomlinson,  late  sales 
manager  for  primary  and  secondary  batteries  to  the  Elison  and 
Swan  Co.,  Ltd.,  has  recently  vacated  an  engagement  he  had  taken 
up  with  the  Hart  Accumulator  Co.,  Ltd. 

Mb.  W.  N.  Y.  Kino,  A.C.G.I.,  A.M.I.E.E.,  until  recently 
Msociated  with  the  Austin   Motor  Co.,   Ltd.,    has  entered    into 


partnership  with  Mb.  Brazieb,  under  the  style  of  Brazier  k  King, 
engineers,  of  14,  New  Street,  Birmingham  ;  the  firm  will  deal  with 
electric  power  and  lighting  installations,  factory  e<iuipment,  steam 
plant,  &c. 

Mr.  H.  C.  Lones,  of  the  Shropshire.  Worcestershire,  and  Stafford- 
shire Electric  Power  Co.,  whose  marriage  to  Miss  Nellie  L. 
Tregg.  took  place  last  week,  has  been  presented  by  the  staff  with  a 
clock. 

Mb.  Geobge  Hallv,  of  Birmingham,  has  been  appointed  chief 
works  manager  of  the  engineering  side  of  the  Edison  Swan 
Electric  Co.,  Ltd.,  Ponder  s  End.  We  understand  that  Mr.  ifally 
has  had  a  wide  experience  with  some  of  the  leading  firms  of 
engineers  in  this  country  and  abroad. 

Will. — Mb.  R.  J.  West,  a  director  of  the  New  General  Traction 
Co.  and  the  Norwich  Electric  Tramways  Co.,  left  £50,705. 


NEW     COMPANIES     REQISTERED. 


Private 

carry  -on 
rs  in  aH 
tribution, 

i;"H."T 


Alliance    Wholesale    Electrical,    Ltd.    (175,447).— 

conip.inv.  Registered  June  29th.  Capilul,  £3,000  in  £1  shares.  To 
the  business  of  wholes;tle  suppliers  and  manufacturers  of  and  dealt 
machinery  and  apparatus  used  in  connection  with  the  generation,  di; 
supply,  accumulation,  and  employment  of  electricity,  itc.  The  first 
are:  W.  F.  White,  93,  Hamlet  Gardens,  Ravenscourt  Park,  W. 
Grant,  89.  Carlton  Mansions,  Maida  Vale.  W.  9;  Elizabeth  McAi 
Dorset  Road,  Merton  Park,  S.W.  19.  Secretary  :  E.  McArthur.  Solicitor  : 
W.    P.  Scott,    150-151.   Fenchurch   Street,    E.G. 

The  Hugh  Stanley  Co.,  Ltd. — Private  company.  Regis- 
tered in  Dublin  June  2rth.  Capital,  £1,250  in  £1  shares.  To  carry  on  the 
business  of  mechanical  and  electrical  engineers,  &c.  The  first  directors  arc  ; 
D.  Harrison,  75,  South  Circular  Road.  Dublin;  A.  R.  EliassoS,  75,  South 
Circular  Road,  Dublin;  H.  Stanley.  17,  Anglesea  Street,  Dublin.  Registered 
office  :    41,    Temple    Bar,    Dublin. 

Alexander  Marshall  &  Co.,  Ltd.  (11,772). — Registered  in 

Edinburgh  June  24th.  Private  company.  Capital,  £30,000  in  £1  shares 
(15,000  preference).  To  acquire  the  business  of  a  boiler  and  accessories  maker 
carried  on  by  A.  Marshall,  and  to  carry  on  the  business  of  ia-onfounders. 
engineers,  tube  manufacturers,  &c.  The  subscribers  {each  with  one  share)  are  ; 
A.  Marshall,  Murravfield,  Motherwell,  boiler  maker;  A.  Marshall,  junior, 
Murravfield,  Motherwell,  boilt-r  maker;  J.  Marshall.  Murra^field.  Motherwell, 
boiler  maker ;  J.  Pitceathly.  Glenparg,  Hamilton,  engineer; '  \V.  A.  Campbell. 
Murrayfield,  Motherwell,  clerk;  A.  B.  White,  1,  HolVrood  Crescent,  Glasgow, 
boiler  maker.  The  first  directors  are:  A.  Marshall,  A.  Marshall,  junior,  J. 
Marshall,  J.  Pitceathly.  W.  A.  Campbell,  and  A.  B.  White.  Qualification: 
500   shares.     Registered    office  ;    Coursington    Road,    Motherwell. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Frederick  R.  Butt  &  Co.,  Ltd. — Satisfaction  to  the  extent 

of    £2,(100    on    October   18th   of    debentures   dated    M.-u-ch   29lh.    1920,    securing 
£10.(XM)    (notified    June   24th,    1921). 

Rawlings  Bros.,  Ltd. — Satisfaction  tptlje  extent  of  .£7,300 

(balance)  on    March  31st,    1921,  of  charge   dated    December   4:th,    1918,    secut'ng 
£8,750. 

Lyell,  Ltd.— Issue  on  June  17th,  1921,  of  .£500  debentures, 

part    of    a  series  already    registered. 

Western  Electric  Co..  Ltd.  (106,921).— Return  dated  June 

Gth.    I!t21.     Capital.   £500.000    in    £5    shares,    99,995   shares    taken    up,    £156,975 
paid,    £344,000  considered    as    paid.     Mortgages  and  charges:    Nil. 


CITY    NOTES. 


Great  Northern         I"  ^^^''^  f.^P°'\  ^?'  ^^f'  *«  ^e  submitted 
Telei3raDh  meeting  at  Copenhagen  on  July  J.btn. 

Co     Ltd     of        *'^®    directors   say    that   the   ^hole   of    the 
Denmark  ^'^^'^   passed  without  the  minefields  having 

been  swept  at  the  places  where  one  Franco- 
Danish  and  one  Anglo-Danish  cable,  as  well  as  the  cable 
between  Petrograd  and  Libau,  were  broken,  and  repairs  had 
consequently  been  impossible.  There  was,  however,  some 
prospect  of  the  two  first-mentioned  cables  being  put  in  work- 
ing order  l)etore  long.  Eight  of  the  company's  other  European 
cahles  had  been  sul)ject  to  16  interruptions,  whilst  19  ioterrup- 
tions  had  occurred  in  six  of  the  Far  East  cables.  The  Wiadi- 
wostok  and  Kiat^hta  routes  are  still  closed  so  far  a.s  the  trans- 
mission of  traffic  between  Europe  and  the  Far  East  is  con- 
cerned, but  the  company's  offices  at  Wladiwostock  and 
Kiachta.  as  well  as  at  Irkutsk,  have  throughout  the  year  been 
worked  by  Diinish  staff  who  have  transmitted  the  Siberian 
correspondenci>  to  and  from  .lapan  and  China  and  beyond 
via  the  \Vladiwostnck->.';igasaki  cables  and  the  Irkutsk-Kiachta- 
Peking  hne  respectively.  The  general  condifions  in  Siberia 
are  tis  yet  not  quite  settled ;  at  times  it  has  proved  difficult  to 
furnish  cash  for  the  staffs  at  Irkutsk  and  Kiachta.  At  th« 
beginning  of  1921  the  Kiachta-Peking  line  became  interrupted 
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in  Northern  Mongolia,  where  Russo-'Mongolian  forces  dislodged 
the  Chiuese  troops  and  captured  the  town  of  Urga.  It  is  im- 
possible to  predict  when  telegraphic  connections  between 
Kiachta  and  Peking  may  be  re-established.  The  traffic  over 
the  company's  cables  both  in  Europe  and  the  Far  East  has 
been  satialactory.  The  economic  and  industrial  crisis,  now- 
ever,  caused  a  decrease  m  the  traffic  carried  over  the  com- 
pany's European  cables  during  the  latter  hall  of  the  year,  and 
this  decrease  has  continued  during  the  early  part  of  the 
current  year.  (Jompared  with  the  corresponding  period  of 
i'd'JU  the  decrease  is  estimated  at  approximately  3(J  per 
cent,  in  the  Ear  East  the  traffic  carried  durmg  i'J20  snows, 
on  the  other  hand,  an  increase  compared  with  that  of  1919. 
but  the  reaction  has  set  in  also  there,  and  the  anormous  traffic 
dealt  with  during  the  war  and  the  pe^'iod  immediately  alter 
IS  gradually  attaming  more  normal  proportions.  The  negotia- 
tions with  Poland  have  been  continued.  The  object  has  been 
the  laymg  of  a  cable  between  Denmark  and  a  ixjmt  on  the 
Polish  coast  near  Dantzig,  and  the  working  of  the  cable  by 
the  company's  stall  at  Warsaw  by  means  of  an  aerial  wu'e 
to  the  laudmg  place.  It  is  very  doubtful  whether  the  negotia- 
tions will  be  brought  to  a  successful  issue,  because  the  terms 
for  laying  and  working  the  proposed  cable,  which  the  Polish 
Government  has  hitherto  thought  it  possible  to  offer,  are 
unacceptable  to  the  company.  The  company  had  to  close 
down  in  European  Bussia  in  April.  1918.  when  the  com- 
pany's routes  became  interrupted  owing  to  the  state  of  war 
between  Kussia  and  her  western  neighbours.  It  is  important 
for  both  parties  that  the  company  should  recommence  its 
operations  in  Russia.  The  negotiations  are  being  continued, 
and  the  board  hopes  that  before  long  an  arrangement  will  be 
arrived  at  which  will  make  it  possible  for  the  company  to 
reopen  its  station  at  Petrograd — where  all  the  instruments  are 
intact — as  well  as  to  take  its  proper  share  in  the  transmission 
of  the  traffic  between  Europe  and  the  Far  East  via  the 
Russian  landlines  to  Ii'kutsk  and  Wladiwostock.  Last  year 
the  directors  expressed  the  opinion  that  the  financial  results  of 
the  year  1920  would  not  be  as  favourable  as  those  of  the  year 
1919.  This  forecast  has  proved  wrong,  the  reason  being  the 
depreciation  of  the  value  of  the  Danish  crown  taken  in  rela- 
tion to  sterling,  Mexican  dollars,  and  yen.  the  currencies  in 
which  the  principal  income  of  the  company  is  received.  Whilst 
the  company's  receipts  from  the  traffic  between  Europe  and  the 
Far  Easf  have  decreased  considerably  owing  to  the  continued 
interruption  of  the  Siberian  Ime,  the  satisfactory  development 
of  the  telegraphic  correspondence  in  1920  taken  as  a  whole 
has,  to  a  certain  extent,  acted  as  a  set-off.  There  appears  no 
prospect  of  such  compensation  in  the  current  year,  and  from 
the  general  natm-e  and  scope  of  the  company's  operations 
it  is  clear  that  it  must  feel  the  full  effect  of  the  world-wide 
stagnation  of  commerce,  industry,  and  shipping.  The  pro- 
posed increase  of  the  international  telegraph  rates,  by  which 
also  the  company  should  benefit,  has  been  postponed  sine  die, 
and  no  important  reduction  in  the  enormous  expenses  under 
the  heading  "  salaries,  Ac,"  may  be  expected  to  take  place 
until  a  general  decrease  in  the  cost  of  living  has  set  in  ■ 
therefore  the  immediate  future  is  not  very  promising.  It  is 
proposed  to  distribute  a  total  dividend  and  bonus  of  24  per 
cent.,  or  2  per  cent,  more  than  for  each  of  the  previous  three 
years.  ^6285.892,  or  £144,285  more  than  last  year,  is  carried 
forward. 

The  directors  in  their  report  for  the  year 

J.  G,  ■White  &      ended  February  28th,  1921,  say  that  during 
Co.,  Ltd.  a  considerable    portion  of  the   period    the 

company  was  faced  with  difficult  and  anxi- 
ous conditions.  The  result  of  working  was  a  net  profit  of 
£4,207.  which,  with  £15.286  brought  forward,  shows  a  credit 
in  the  profit  and  loss  account  of  £19,493.  In  January  last  an 
intermi  dividend  was  paid  on  the  7  per  cent,  preference  shares, 
absorbing  £6,300.  but  in  view  of  the  general  conditions  obtain- 
ing to-day  the  board  has  come  to  the  conclusion  that  the  final 
dividend  on  the  preference  shares  .should  not  be  paid  at  present, 
and  recommends  that  the  balance  of  £13,193  be  carried  forward. 
The  nominal  capital  was  increased  to  £500,000.  and  £160,000 
of  the  reserve  fund  was  capitalised  in  the  form  of  ordinary 
shares,  the  issued  amount  of  which  now  stands  at  £200,000. 
Tlie  conditions  during  most  of  the  period  under  review  were 
adverse  to  the  contracting  and  construction  business,  but  con- 
struction contracts  on  satisfactory  terms,  the  results  of  which 
do  not,  ho-wever.  aft'ect  the  past  year's  trading  accounts,  have 
recently  been  entered  into.  J.  G.  White  Commercial  Co.,  J-ztd., 
whose  share  capital  is  held  by  this  company,  has  had  to  meet 
a  period  of  almost  complete  stagnation  in  the  South  American 
trade,  where  confidence  was  severely  tried  by  the  effect  of  the 
break  in  prices  on  a  market  over-stocked  with  commodities. 
Since  the  autumn  of  last  year  there  has  been  a  oontinuou.s 
decline  in  market  prices  which  has  resulted  in  considerahio 
losses  to  the  Commercial  Co.  The  precise  extent  of  the  loss 
cannot  be  gauged  at  the  moment,  but  the  position  should  bo 
cleared  by  the  end  of  the  year  and  a  sounder  condition  of 
things  re-established. 

The  annual  general  meeting  was  held  in 

Lisbon  Electric  London  on  June  29th.  Mr.  Ludwig  Breit- 
Tramways,  Ltd.  meyer  (chairman)  presiding.  The  cha.ir- 
man  said  that  the  report  covered  two  years 
—1919  and  1920.  the  collapse  of  the  exchange  in  1920  rendered 
this  necessary.  The  company  had  sustained  severe  loss  by 
the  restrictions  placed  by  the  Portuguese  Government  >ipon 
Temittancea  from  the  country,  and  also  from  the  high  price 


of  coal  which  had  reached  1428.  per  ton.  Increased  fares  bad 
been  sanctioned,  but  these  were  insufficient  to  balance  the 
rising  coiits.  At  present  the  lowest  fare  was  equivalent  to 
Jd.  About  8  per  cent,  of  the  traffic  receipts  had  been  paid 
to  the  Government,  in  addition  to  a  tax  uixin  tickets.  The 
net  result  of  working  dui'mg  the  two  years  was  a  loss  of 
£45,500.  No  provision  had  been  made  for  depreciation  since 
191'/,  these  arrears  would  have  to  be  made  good  as  soon  as 
circumstances  ijermitted.  Every  endeavour  was  bemg  made 
to  procure  further  tariff  increases  and  to  cut  down  expenditure 
to  the  lowest  economic  limit. 

A  meeting  of  the  holders  of  the  com- 
Mexicaa  Light  &  pauy's  5  per  cent,  lirst  mortgage  gold  bonds 
Power  Co.,  Ltd.  was  held  un  June  29th.  Mr.  Harold  G. 
Brown,  representing  the  trustee  (National 
Trust  Co.,  Ltd.),  presiding.  Mr.  E.  K.  Peacock  (chairman 
ut  the  Bondholders'  Committee)  dealt  with  the  position  of  the 
undertakings  under  the  rcyime  of  Preoidents  Diaz,  Carranza. 
and  Ubregon,  and  stated  that  of  late  the  position  had  been 
difficult  owing  to  acute  labour  dialurbances.  He  said  that 
no  arrears  of  mterest  were  being  paid  at  present,  but  it  was 
hoped  that  the  works  in  hand  would  result  in  ability  to  pay 
off'  the  arrears  un  the  lirst  mortgage  bonds.  There  was  a 
prospect  of  several  years'  waiting  before  interest  on  the 
second  mortgage  bonds  was  available.  A  claim  for  damages 
amounting  to  19,000.000  pesos  had  been  lodged  with  the 
Government,  and  there  was  a  reasonable  prospect  of  this 
being  paid.  The  working  of  the  hydro-electric  plants  had 
been  prejudiced  by  the  scarcity  of  ram  during  last  autumn, 
and  the  irregularity  of  the  supply  of  fuel  oil  had  also  handi- 
capped the  steam  reserves.  Money  for  reconstruction  purposes 
was  not  available;  their  efforts  to  secure  payment  of  7,0(JO,00O 
pesos  owing  by  the  Government  and  the  Mexico  City  autho- 
rities had  been  unsuccessful.  Mr.  Peacock  was  hopeful  that 
in  the  future  the  position  of  the  companies  would  steadily 
improve,  although  Mexico  had  many  financial,  social,  and 
political  difficulties  to  overcome. 

The  annual  meeting  was  held  on  June 
Edmundsoo's  30th.  at  Wmchester  House,  E.G.,  Mr.  P.  D. 
Electricity  Tuckett  presiding.  The  chairman  congra- 
Corporation,  Ltd.  tulated  the  shareholders  on  the  improved 
accounts,  which  enabled  them  to  recom- 
mend the  resumed  payment  of  the  cumulative  preference  divi- 
dend. In  most  cases  their  prices  still  lagged  some  way  behind 
then'  costs,  but  they  eventually  succeeded  in  securing  substan- 
tial increases  in  then-  authorised  maximum  rates,  the  relief  so 
obtained,  combined  with  the  removal  of  the  Ughting  restric- 
tions and  an  increased  power  demand,  enabling  them  to 
realise  the  better  results  shown,  despite  a  further  enormous 
increase  in  their  wages  and  fuel  bills.  Apart  from  the  Lanca- 
shire Power  Co.,  their  wages  bill  increased  by  over  £40,000 
and  their  fuel  bill  by  over  £64,000,  yet  the  various  under- 
takings managed  to  increase  their  gross  profits  by  nearly 
£100.000.  Of  that  increase  about  £17,(XI0  appears  in  their 
profit  and  loss  account,  the  balance  having  gone  to  outside 
shareholders  or  been  applied  m  increasmg  the  reserves  set 
aside  and  the  amounts  carried  forward  by  the  sub-companies. 
The  gross  trading  profit  was  increased  by  £1.800.  In  the 
earlier  part  of  last  year  the  contracting  business  was  very 
active  and  the  trading  conditions  were  exceptionally  favour- 
able, whereas  they  had  recently  become  the  very  reverse,  so 
that  for  the  current  year  they  were  likely  to  see  a  substantial 
drop  in  that  item.  With  the  balance  of  £10.0i.H)  brought  for- 
ward there  was  a  total  available  profit  of  £26.143,  £12,000  of 
which  they  proposed  to  apply  in  the  payment  of  one  year's 
dividend  on  the  cumulative  preference  shares,  carrying  forward 
£14,143.  That  still  left  the  cumulative  preference  dividend 
one  year  in  arrear,  but  under  the  present  uncertain  conditions, 
and  in  view  of  the  necessity  of  making  provision  for  the 
repayment  of  the  three-year  notes,  they  felt  it  would  be 
imprudent  tti  commit  themselves  prematurely  to  the  wiping 
out  of  these  arre.irs.  So  far  as  it  was  possible  to  forecast  the 
future  in  these  anxious  and  difficult  times,  they  confidently 
believed  that  they  had  definitely  turned  the  corner,  but,  until 
they  enjoyed  a  return  to  more  normal  conditions  and  secured 
the  regulation  of  their  selling  prices  on  a  more  permanent  and 
rational  ba.sis,  they  could  not  be  sure  of  the  steadily  improv- 
ing results  to  which  they  l(X)ked  forward.  Proceeding  to  refer 
to  tho  conditions  governing  their  authorised  rates  of  charge. 
which  were  still  far  from  satisf.ietory,  he  said  that  most  of 
then-  maximum  rates  had  been  granted,  and  with  very  few 
exceptions  any  further  adjustment  of  them  could  only  Ih' 
made,  under  the  powers  of  the  Statutory  ITndertflkings  (IVni- 
porary  Increase  of  Charges)  Act.  191,'^.  which  restricted  profits 
to  an  amount  sufficient  to  yield  three-quarters  of  the  average 
pre-war  ordinary  dividend.  .\  more  stupidly  unfair  and  utterly 
uncommercial  restriction  to  impose  on  a  progressive  industry 
it  was  difficult  to  imagine,  and  he  entirelv  failed  to  under- 
stand how  it  was  suppo.^^^d  that  any  healthy  progress  could 
be  made  under  such  conditions.  It  condemned  them  Ui  a 
smaller  return  than  they  were  earning  before  the  war.  despite 
the  fact  that  their  connect^^d  load  had  increased  i)y  over 
80  per  cent,  in  the  intervening  seven  years,  and  that  plant 
which  was  then  only  partially  loaded  was  now  in  manv  cases 
overlondeil.  Lender  such  cireun\stanees  what  inducement 
could  there  be  to  extend  the  business  by  the  expenditure  of 
further  capital,  even  if  the  cost  of  capital  were  not  now  nearly 
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twice  what  it  was?  The  increased  rates,  which  they  had  been 
granted,  materially  eased  the  position  with  which  they  were 
confronted  last  year,  but  under  existing  conditions  of  cost 
they  were  still  in  most  cases  quite  inadequat-e  to  afford  a 
reasonable  returu  on  capital.  Small  undertakings  had  been 
far  more  seriously  affected  than  the  larger  ones  by  the  con- 
ditions which  the  war  had  brought  about.  Speaking  generally. 
they  were  called  upon  to  bear  mcreased  costs  relatively  twice 
as  great  as  those  which  the  larger  imdertakings  were  carrying. 
Before  the  war  Sd.  per  unit  was  the  general  authorised  maxi- 
mum rate  for  large  and  small  undertakings  alike,  irrespective 
of  the  character  of  their  areas  of  supply.  That  afforded  the 
Emaller  undertakings  a  sufficient  margm  over  the  hguting 
rates  which  they  actually  required  to  charge,  whilst  it  gave 
the  larger  undertakings  a  more  than  ample  margin  over  theirs. 
As  it  was,  the  smaller  undertakings  had  no  lonjjor  any  margin, 
and  consequently  their  maximum  rates  had  practically  become 
their  standard  lighting  rates,  in  order  that  they  might  recover 
from  the  more  remunerative  consumers  the  losses  they  were 
obliged  to  incur  in  supplying  the  less  remunerative.  It  was  a 
miserably  unsatisfac-tory  state  of  things  that  they  shoulu  be 
forced  to  conduct  a  commercial  business  in  such  a  way,  with 
no  freedom  to  vary  prices  in  accordance  with  the  varying  con- 
ditions. His  own  feeling  was  that  the  whole  system  of  con- 
trol by  maximum  rates  was  wrong.  Either  they  were  high 
enough  to  be  inoperative,  as  before  the  war.  or  by  their 
inadequacy,  as  at  present,  they  ran  counter  to  every  economic 
law  and  so  destroyed  the  very  basis  on  which  the  development 
of  the  business  depended.  Last  year  they  promoted  a  Bill, 
under  which  they  sought  power  to  establish  a  sliding  scale 
of  prices  and  dividends.  He  thought  it  was  a  great  pity  that 
it  failed  to  receive  more  sympathetic  consideration  from 
Parliament,  for  he  could  not  help  believing  that  the  principle 
which  it  embodied,  securing  a  reasonable  latitude  in  the  matter 
of  prices,  would  be  in  the  best  interests  of  the  consumer  no 
less  than  in  their  own,  and  would  prove  entirely  practical 
and  fair.  However,  they  had  to  deal  with  the  situation  as  it 
existed,  and  they  would  naturally  wish  to  know  what  hope 
there  was  of  getting  the  paralysing  conditions,  to  which  he 
had  referred,  removed.  Krst  there  was  the  possibiUty,  and 
he  hoped  the  probability,  of  costs  falling,  and  this  would,  of 
course,  afford  far  the  most  satisfactory  means  of  enabling 
prices  to  overtake  costs,  but  even  so,  they  would  still  require 
the  removal  of  the  statutory  restiiction  now  imposed  on  their 
earning  powers.  Provision  was  made  for  that  in  the  Elec- 
tricity (Supply)  Bill  now  before  Parliament,  but.  as  other 
clauses  of  the  Bill  deahng  with  the  setting  up  of  Joint  Elec- 
tricity Authorities  were  likely  to  meet  with  strenuous  opposi- 
tion, he  feared  the  Government  might  sacrifice  their  needs  to 
the  exigencies  of  the  political  situation,  and  fail  to  secure 
for  the  Ministi-y  of  Transport  the  enlarged  powers  with  regard 
to  prices  w'hich  it  was  so  vital  for  them  to  possess.  The 
position  in  which  the  smaller  companies  were  at  present 
placed  was.  however,  so  manifestly  and  flagrantly  unfair, 
besides  being  so  detrimental  to  the  interests  of  the  districts 
they  served,  that  it  was  impossible  to  believe  that  it  could 
be  allowed  to  continue  indefinitely.  It  had  aheady  been 
remedied  in  the  case  of  the  gas  and  other  public  service  un- 
dertakings, and  he  felt  sure  that  the  Electricity  Commissioners 
would  endeavour  to  get  it  remedied  in  their  case  also  witB  as 
little  delay  as  possible.  The  gross  profit  increase  of  nearly 
£100.000  on  the  various  undertakings  was  gratifying  in  so  far 
as  it  went,  but  it  was  also  a  measure  of  the  cripphng  loss 
which  they  v^•ere  most  undeservedly  called  upon  to  suffer  as 
the  result  of  their  unrelieved  distress,  or  at  any  rate  ot  the 
utterly  inadequate  and  belated  relief  which  they  received, 
during  the  two  prerious  years,  for,  even  now,  despite  their 
largely  increased  losd,  they  were  not  as  well  off  as  before 
the  war.  Omitting  the  Ijanca.chire  Power  Co..  the  connections 
Rho\yed  an  increase  of  8.3-58  kW.  compared  with  7,3.56  kW  the 
previous  year,  and  capital  expenditure  an  increase  of  £125.176. 
as  compared  with  £149.476.  For  the  current  year,  and  in 
future,  until  they  were  once  more  allowed  to  conduct  the 
business  on  a  commercial  basis,  both  the.se  figures  would  show 
lu'ge  reductions. 

The   directors   have   communicated    with 
I ndia=  Rubber,      the  shareholders  as  follows,  under  date  June 

Gutta  Percha  &     29tli  "  As  the  circular  letter  of  28th  ult.  ap- 
Telejjraph  Works    pears  to  have  given  rise  to  some  mi.sunder- 
Cc,  Ltd.  standing,  the  directors  de.sire  to  make  the 

matter  clear  by  a  brief  statement  of  facts 
which  have  occurred  since  the  last  general  meeting,  and  which 
again  render  it  impossible  for  them  to  recommend  the  pay- 
ment of  any  dividend  on  the  ordinary  shares  for  the  sarne 
reason  given  at  the  annual  general  meeting,  viz.,  the  Rhortage 
of  cash.  In  the  chairman's  speech  at  the  last  general  meeting 
the  cause  of  the  then  rash  shortage  was  explained  in  detail, 
and  the  belief  expressed  that  the  cash  position  would  be  greatly 
improved  within  the  next  six  montlis.  But  such,  unfor- 
tunately, has  not  been  the  case,  owing  in  a  great  measure  to 
the  extraordinary  slump  in  trade  generally  and  the  tire  section 
in  particular.  This  condition  of  fr.-'de  left  us  with  storks 
difficult  to  move,  and  forward  commitments  which  had  to  be 
met.  with  the  result  that  the  cash  pasition  has  not  improved. 
We  have  realised  a  considerable  amount  of  our  colonial  stocks. 

but  our  hom«  market  has  not  been  able  to  consume  enough 
of  onr  Persan  manufactured  artirles  to  greatly  influence  the 
return  to  England,  by  means  of  the  sale  of  these  goods,  of  the 

capital  which  had  been  deflected  to  PY»nce  during  the  war. 


Labour  unrest  generally,  culminating  in  the  present  coal  strike, 
has  caused  thi'oughout  the  cotmtry  an  extraordinary  dislocation 
of  industry  of  far-reaching  effect,  difficult  to  measure  and  not 
easy  to  cope  with.  Under  the  existmg  conditions  of  disor- 
ganised trade,  it  is  dithcult  to  forecast  the  future,  but  a  clear 
line  of  action  is  indicated  along  which  the  company  must  work, 
and  that  is  to  produce  and  sell  goods  at  a  i)rico  within  the 
consumer's  reach,  and  to  readjust  the  present  iulialed  wages 
to  such  a.  figure  as  will  enable  us  to  do  so  on  a  profitable 
basis.  Your  directors  are  pleased  to  inform  you  that  our 
workpeople  at  Silvertown  are  looking  wisely  at  the  economic 
position  as  it  affects  them,  and  we  have  already  been  able  to 
make  an  arrangement  with  them  which  has  brought  aoout 
a  preliminary  reduction  in  wages.  In  the  near  future  we 
expect  to  meet  considerable  competition  from  those  countries 
w  here  the  rate  of  exchange  and  cost  of  living  make  cheap  pro- 
duction possible.  Nevertheless,  your  dnectors  have  a  feeling 
of  confidence  that  the  company  will  be  able  to  steer  through  the 
troublous  times  ahead — aided  by  new  methods  and  by  economi- 
cal and  efficient  labour  and  administration.  With  all  hands 
pulling  together  in  the  true  interests  of  the  company,  as  is 
their  duty,  we  may  iJerhaps  be  able  to  look  back  at  the  coal 
strike  as  a  blessing  iu  disguise,  however  hard  the  country  may 
have  been  hit  by  this  action  of  gross  economic  folly." 

At  the  meeting  held  on  June  29th.   Sir 
M'est  India  A.  F.  King,  who  presided,  said  that  in  the 

and  Panama        report  of  a  year  ago  they  said  that  1919  had 
Telegraph  been  the  most  disastrous  year  in  the  history 

Co.,  Ltd.  of   the   company.     They   then   hoped,  and 

thought,  that  the  company  had  touched 
bottom ;  but  they  were  wrong,  for  in  the  year  now-  under  review 
the  company  sank  even  lower.  They  had,  after  several  pre- 
vious forecasts,  been  led  to  expect  that  the  company's  cable 
steamer  would  be  released  from  the  Trinidad  Dock  by  the  end 
of  June  last,  that  was  after  17  months'  detention;  she  came 
out  only  in  October,  more  than  "20  months  after  she  was  handed 
over;  and  the  cost  of  her  survey  and  repairs,  which  had 
originally  been  estimated  at  about  £10,000.  came  to  as  much 
as  £74.2-52.  nearly  three  and  a  halt  times  the  reserve  of  £21.689 
which  had  been  accumulated  to  meet  her  depreciation.  But 
this  heavy  bill  was  only  one  of  the  unfortunate  results  ot  the 
long  detention  of  the  cable  ship  at  Trinidad.  Iu  normal  times 
with  the  ship  available  to  effect  quick  repairs  of  interrupted 
cables,  the  company  would  have  had  funds  in  hand  from  traffic 
and  other  receipts  with  which  to  meet  at  any  rate  a  consider, 
able  part  of  the  excess  of  ^£-53.000  over  the  ship's  accumulated 
reserve;  but,  in  the  absence  of  the  Henry  Holmes,  they  found 
it  impossible  to  get  the  cables  repaired  quickly,  and  naturally 
the  traffic  receipts  fell  off',  so  much  so  that  they  were  in  1920 
more  than  £30,000  less  than  in  1919.  Consequently,  to  find 
the  money  for  discharging  their  debt  to  the  Trinidad  Dock,  for 
paying  for  the  hire  of  cable  ships,  for  buying  new  cable  and 
for  meeting  increased  expenses  generally,  they  had  been  ouiiged 
to  sell  most  of  the  company's  investments — at  a  loss,  owing  to 
the  state  ot  the  money  market,  of  £30.555.  They  had  also 
taken  an  opportunity  which  offered  of  issuing  during  this 
current  year  one  hundred  more  debentures  of  £100  each.  This 
third  survey  of  the  cable  ship  had  in  all  cost  the  company  : 
£74,252  payments  to  the  Trinidad  Dock  and  purchase  of  raute- 
rials,  £38.(HX)  for  hire  of  cable  ships  over  and  above  what  the 
cost  would  have  been  if  the  Henry  Hohncs  had  done  the  work. 
£31.370  reduced  traffic  receipts,  £30.555  loss  on  sale  of  invest- 
ments, £12.450  forfeited  subsidies,  totalling  £186,627,  of  which 
about  i£l37.134  was  proper  to  the  year  1920.  The  speaker  went 
on  to  refer  to  the  various  items  in  the  accounts.  We  published 
the  directors'  report  in  our  last  issue.  In  conclu.sion,  the  cnair- 
man  said  that  they  were  told  that  it  was  the  intention  of  one 
of  the  large  .Iraerican  cable  companies  to  lay  a  cable  from 
Porto  Rico  to  Cuba,  whence  they  already  had  cables  to  New 
York.  This  cable,  when  it  began  working,  could  not  fail  to 
be  a  serious  rival  to  the  company,  and  it  must  have  consider- 
able effect  on  their  revenue  in  Porto  Rico. 

The  Societe  du  Materiel  Isolant,  of 
Freacb  Lyons,   reports    that    its   factory    for    the 

Companies.  manufacture  of  "  clematite  "  is  fully  equip- 
ped for  meeting  requirements  in  insulating 
materials,  and  that  the  net  profits  of  302.000  fr.  in  1920  permit 
of  the  payment  of  a  dividend  of  60  fr.  net  per  share. 

The  Compagnie  Generale  de  Constructions  de  Locomotive$ 
fBatignolles-Chatillon)  reports  net  profits  of  303,000  fr.  for 
1920,  which  amount  has  been  carried  forward.  Apart  from 
steam  locomotives,  the  directors  state  that  foreseeing  that  the 
projected  electrification  of  the  railways  would  be  capable  of 
providing  work  for  the  shops,  they  had  entered  into  an  agree- 
ment with  the  Society  de  Construction  des  Batignolles  and 
the  Society  Ocrlikon  for  the  construction  of  electric  loco- 
motives. 

The  report  of  the  Societd  Anonyme  des  Etablissr.ments  In- 
diistrieU  de  B.C.  Grammont  rf  de  Alessnndre  Grammnnt, 
which  was  subtnitted  at  the  special  meeting  held  on  June  ISth. 
stated  that  thanks  to  the  development  of  new  manufactures 
it  had  been  possible  for  the  company  advantageously  to 
guard  against  the  general  industrial  crisis,  and  that  despite 
a  strike  in  March  and  April.  1920.  the  value  of  the  turnover 
in  1920-21  was  greater  than  in  the  preceding  year.  The  par- 
ticipations had  been  extended  in  various  associated  under- 
takingB,  and  the  company  in  coimection  with  iti  (ubndiAriM 
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had  formed  an  export  department  which  had  already  nego- 
tiated foreign  transactioMs,  which  rcquii'ed  large  capital  re- 
sources, owmg  to  the  long  periods  of  transport  and  of  credit. 
In  order  to  deal  with  the  considerable  orders  expected,  par- 
ticularly from  public  authorities,  for  the  construction  of 
long-distance  telephone  cables,  it  was  necessary  to  have  a 
basis  as  large  and  sound  as  possible  from  the  financial  point  of 
view,  especially  in  order  to  place  the  company  on  a  level  with 
its  most  direct  competitors.  Having  regard  to  these  circum- 
itaiices  the  directors  proposed  and  the  shareholders  sanctioned 
an  increase  in  the  share  capital  from  30,000,000  to  5U,U0U,0OO  fr. 

The  Societe  des  Ateliers  de  Conatruclions  Electriqucs  du 
Nord  et  de  I' list  (Jeumont),  at  tue  general  meeting  held  on 
June  18th,  reported  that  all  the  manufacturing  shops  could 
now  be  considered  as  having  been  practically  reconstructed, 
the  equipment  had  been  improved  and  augmented,  ana  the 
productive  capacity  was  substantially  greater  than  in  1913. 
So  far  the  company  had  not  sufi'ered  from  the  industrial 
crisis,  although  the  volume  of  new  business  being  booked 
was  diminishing  in  the  case  of  electrical  plant  of  low  capacity, 
while  the  orders  for  large  machines  would  ensure  activity  for 
a  long  time  forward.  As  net  profits  the  accounts  for  1920 
show  a  total  of  4,619,000  fr.,  permitting  of  the  payment  of 
a  net  dividend  of  25,'25  fr.  per  registered  share,  18.70  fr.  per 
bearer  share,  13. .50  fr.  per  partly-paid  share,  and  38.80  fr.  per 
profit  share.  At  the  conclusion  of  the  ordinary  proceedings 
a  special  meeting  was  held,  when  it  was  decided  to  amalga- 
mate the  company  with  the  Forges  et  Ateliers  de  la  l,ongue- 
ville  under  the  title  of  the  Forges  et  Ateliers  de  Constructions 
Electriques  de  Jeumont,  with  a  share  capital  of  80,000,000  fr. 
The  Land  und  Seekabel  Werke  A.G.,  of 
German  Cologne-Nippes,  which  has  a  paid  ordinary 

Companies.  share  capital  of  7,500,000  marks,  reports 
that  the  works  was  satisfactorily  employed 
in  1920,  and  orders  have  also  been  favourable  in  the  new 
financial  year.  The  net  profits  amounted  to  2,700,000  marks. 
as  against  1,040,000  marks  in  1919,  and  the  dividend  is  in- 
creased from  15  per  cent,  in  the  latter  year  to  20  per  cent. 
for  1920. 

The  A.E.G.-SchneJlbahn.  A.G.,  of  Berlin,  the  construction 
of  whose  high-speed  railway  is  being  delayed  owing  to  the 
cost  of  construction  and  disputes  with  the  municipal  autho- 
rities, has  ceased  paying  interest  on  the  shares  during  building 
as  the  guarantee  expii-ed  in  19J9.  On  the  other  hand,  the 
A. E.G.  is  paying  50  marks  per  share  on  the  preference  shares 
for  1920. 

The  C.  Lorenz  A.G.,  of  Berlin,  after  writing  off  2.709,000 
marks  for  depreciation  in  1920.  as  against  1,151,000  marks  in 
1919,  reports  net  profits  of  2,742,000  marks,  as  compared  with 
1,568,000  marks.  It  is  proposed  to  pay  a  dividend  and  bonus 
of  35  per  cent.,  as  contrasted  with  20  per  cent,  in  1919.  and 
to  increase  the  share  capital  from  10,125.000  to  20.250,000 
marks. 

The  report  of  the  Elektrizitats  A.G.  vorm.  Lahmeyer  &  Co., 
of  Prankfort-on-Main,  dealing  with  the  year  1920-21,  states 
that  the  electricity  supply  industry  was  able  to  resume  and 
continue  satisfactory  development,  although  the  profits  realised 
were  not  high,  having  regard  to  the  depreciation  of  currency 
and  the  extraordinary  expenditure  for  maintenance,  renewals, 
and  new  works.  On  the  other  hand,  the  situation  of  the 
tramways  was  substantially  more  unfavourable  than  the 
supply  works,  most  of  them  yielded  no  profits,  and  it  was  at 
present  doubtful  whether  any  change  in  this  direction  would 
take  place  in  the  future.  The  accounts  show  net  profits  and 
balance  forward  amounting  to  4,388,000  marks,  as  compared 
with  3,015,000  marks  in  1919-20,  and  the  dividend  is  at  the 
rate  of  10  per  cent,  on  share  capital  of  40,000,000  marks,  this 
contrasting  with  8  per  cent,  in  the  previous  year.  It  is  pro- 
posed to  increase  the  capital  to  60,000,000  marks  in  order  to 
finance  new  undertakings  and  provide  for  the  future  needs 
of  subsidiary  companies. 

The  directors  of  Felten  &  Guilleaume  Carlswerk  A.G.,  of 
Cologne  and  Mulheim,  state  that  in  general  1920  was  a  quiet 
year.  The  scarcity  of  coal,  specially  in  the  first  quarter, 
prejudiced  the  company,  as  it  prevented  all  departments  from 
being  kept  in  full  operation  so  that  it  was  impossible  to 
meet  the  market  requirements.  Quantitatively  the  production 
was  about  half  of  that  turned  out  in  1913,  the  reduction  being 
due  to  the  manufacture  of  more  highly  finished  products,  but 
more  particularly  to  the  shorter  working  shift  and  the  de- 
creased hourly  efficiency,  which  represented  86  per  cent,  of 
the  efficiency  in  1913.  The  number  of  workmen  employed 
averaged  5,763,  and  had  thus  reached  the  pre-war  level.  After 
setting  aside  1,106,000  marks  for  depreciation,  as  against 
1,418.000  marks  in  1919,  the  accounts  record  net  profits  of 
25,992,0(X)  marks,  as  compared  with  10,139.000  marks,  and  the 
dividend  is  incrensed  from  15  per  cent,  in  1919  to  20  per  cent. 
last  year.  At  the  recent  general  meeting  it  was  stated  that 
with  an  increased  turnover  of  30  per  cent,  in  the  five  months 
ended  with  May,  1921.  the  invoice  values  were  about  the 
eame  as  in  the  corresponding  period  of  last  year.  The  degree 
of  activity  in  telephone  and  telegraph  cables  was  satisfactory, 
but  was  less  so  in  heavy  cables. 

Canadian  General  Electric  Co.,  Ltd.— Dividend  of  20  pea- 
cent,  on  the  common  stock. 

Nairobi  Electric  Power  A  Lighting  Co.,  Ltd.— Interim 
dividend  of  6  per  cent,  for  the  year  ended  December,  1921. 


Stock  Exchange  Notices, — Application  has  been  made  to 

the  committee  to  allow  the  following  to  be  officially  quoted  :  — 
Hadfields,   Ltd.— il, 000.000  7i  per  cent.  10-year  first  mort- 
gage debenture  stock. 

Mississippi  River  Power  Co.— 71.179  6  per  cent,  preferred 
bhares  of  $100  each,  fully  paid  (stamped) ;  and  8,138  6  per 
cent,  preferred  shares  of  $KX)  each,  fully  paid  (unstamped). 

The  undermentioned  have  been  ordered  to  be  officially 
quoted  :  — 

Mather  &  Piatt.— 313,6(30  ordinary  shares  of  £1  each,  fully 
paid   (Nos.  1,050.001  to  1,3&3,660). 

Mississippi  River  Power  Co.— 71,179  6  per  cent,  preferred 
.shares  of  $100  each,  fully  paid   (stamped). 

Shanghai  Electric  Construction  Co. — 4,510  shares  of  iElO  each, 
fully  paid  (Nos.  32.001  to  36.510). 

Shawinigan  Water  &  Power  Co.— 90.000  shares  of  $100  each. 
fully  paid. 

Westinghouse  Brake  &  Saxby  Signal  Co.— £350,000  8  per 
ce^t.  first  mortgage  debentures  (Nos.  1  to  200,  £500)  (201  to 
1,700,  ±100),  and  (1,701  to  3,700.  £.50),   (registered).   ' 

Brazilian  Traction,  Light  &  Power  Co. — Revenue  received 

under  contracts  with  subsidiary  companies  for  1920  totalled 
$7,036,824,  plus  interest  on  investments  and  miscellaneous 
income  $206,618,  together  $7,243,443,  less  general  and  legal 
expenses,  administration  charges  and  depreciation  on  securities 
$313,782,  interest  and  charges  on  secured  gold  notes  and  other 
loans  $674,537,  provision  for  general  amortisation  $260,000. 
leaving  net  revenue  $5,995,122.  Dividends  on  preference  shares 
at  6  per  cent,  per  annum  absorb  $600,000,  leaving  surplus  of 
$5,395,122,  plus  $2,587,008  brought  forward,  makmg  $7,982,131. 
Approximately  $4,900,000  has  been  utilised  towards  meeting 
capital  expenditure  on  properties,  leaving  .$3,082,131  to  be  car- 
ried forward.  The  board  are  much  disappointed  that  they 
have  been  unable  to  authorise  resumption  of  payment  of 
dividends  on  ordinary  share  capital.  This  has  been  due  to 
extremely  unfavourable  exchange  conditions  which  have  pre- 
vailed and  still  continue,  and  stringency  of  money  which  has 
made  it  impracticable  to  finance  neces.sary  capital  expenditure 
by  sale  of  securities. — Financial  Times. 

Calcutta  Tramways  Co..  Ltd. — Revenue  for  1920.  includ- 
ing interest  on  investments  and  deposits,  less  tax.  £222,121, 
plus  £-55,959  brought  forward,  making  £278,0.80.  less  debenture 
stock  interest  £15,7.50.  Preference  share  dividend  £12..500. 
interim  dividend  on  ordinarv  shares,  free  of  tax,  £24,081 ; 
B.P.D.  for  1919  £36,672.  leaving  £189.075.  The  directors 
propose  to  pay  a  final  dividend  of  3s.  6d.  per  share,  making 

7  per  cent.,  free  of  tax,  placing  to  reserve  for  depreciation 
£40.000,  to  taxation  reserve  £80,000.  to  staff  provident  fund 
£2.402,  carrying  forward,  subject  to  Indian  super  tax.  ^£42,591. 
Reserve  for  depreciation  now  stands  at  £144.619.  Owing  to 
the  increase  in  salaries  and  wages  made  in  1920,  the  full  effect 
of  which  will  not  be  felt  until  the  current  year,  it  has  been 
necessary  to  consider  the  adoption  of  a  scheme  for  a  higher 
scale  of  fares  which,  however,  has  not  yet  been  brought  into 
operation. 

Crompton  &  Co.,  Ltd. — The  net  profit  for  the  year  ended 
March  31st,  ]921,  after  providing  for  depreciation,  interest  on 
debentures,  directors'  fees.  &c.,  and  a  reserve  estimated  to 
cover  B.P.D.,  Corporation  Profits  'lax  and  Income  Tax  for  the 
year,  is  £66,292,  plus  £18,177  brought  forward,  making 
£84,468.  There  is  to  be  put  to  general  reserve  fund  (making 
it  £75,000)  £19,500;  10  per  cent,  is  paid  on  the  preference 
shares  for  the  year,  and  a  dividend  of  10  per  cent,  per  annum 
on  the  ordinary  shares  (£32,677),  leaving  £18.370  to  be  carried 
forward.  In  order  to  cover  the  abnormal  fall  in  prices  of 
material,  an  exceptionally  large  sum  has  been  written  off 
stocks,     .\nnual  meeting  July  14th. 

New  Issues. — North  Metropolitan  Electric  Power  Supplu 
Co. — The  list  was  to  close  to-day  (Friday)  in  an  issue  of 
£228.460  7.i  per  cent,  debenture  stock  at  95  per  cent.,  the  pro- 
ceeds of  which  will  be  applied  to  the  discharge  of  outstanding 
loans  from  the  bankers  and  the  general  development  of  the 
company's  business.  The  list,  however,  was  c1o.s<h1  within  an 
hour  or  two  of  opening  on  Monday  morning,  but  country 
applications  were  being  considered  up  to  the  foUow-ing 
morning. 

Horseley  Bridge  &  Engineering  Co..  Ltd. — The  result  of 
trading  for  the  year  ended  March.  ]9'21.  is  considered  satis- 
factory. Additioiis  and  inipi-ovcnients  to  the  buildings  and 
plant  have  been  made  out  of  the  proceeds  of  the  new  capital. 
and  they  are  now  thoroughly  modern  and  efficient.    Dividend 

8  per  cent.,  free  of  tax.  for  the  year;  £10,000  to  reserve;  car- 
ried forward   £12,385. 

Provincial  Tramways  Co.— Owin.sj  to  the  industrial  un- 
rest, increased  wages. "and  the  coal  strike,  the  directors  are 
unaiile  to  reconnuend  an  interim  dividend  on  the  ordinary 
shares  in  respect  of  the  year  ending  September  30th,  1921. 

General  Electric  Co.,  Ltd. — Profit  for  vear  ended  M.irch. 
1921.  £796.140.  against  £&i0,143  for  previous  year.  Dividend 
for  the  year  10  p<>r  cent.,  free  of  tax.  on  the  increased  ordinary 
capital.     £;^8.094  carried  forward. 

Anglo-American  Telegraph  Co..  Ltd.— Dividends  of  15s. 
per  cent,  on  the  ordinary  and  SOs.  per  cent,  on  the  profereno* 
ftook,  less  tax,  for  the  quarter  ended  Juno. 
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Companies  struck  off  the  Register.— The  following  com- 
paIlie^  have  been  struck  oS  the  register,  and  are  dissolved  :  — 

Carbonoid,  Ltd. 

Colston  Electrical  Works.  Ltd. 

Globe  Ast^ociated  Cable  A-  Telegraphic  Services,  Ltd. 

Stulz  Llectrophone  Co.  (1913),  Ltd. 

Taunton  Electric  Traction  Co.,  Ltd. — Receipts  for  1920, 
including  £-J14  brought  forward,  £5,478;  after  deducting  ul: 
expenses  and  debenture  interest.  wEGLl  is  carried  forward. 

Marshall,  Sons  &  Co.,  Ltd. — Dividend  of  5  per  cent.,  les.s 
tax,  on  the  ordinary  shares  for  the  year.  ±'65,499  carriea 
forward. 

National  Electric  Supply  Co.,  Ltd.— Inlerim  dividend 
■is.  tJd.   per  share,   less  tax,  on  the  ordinary  shares. 


STOCKS    AND    SHARES. 


TuESD.^Y  Evening. 
Thb  resumption  this  week  of  work  by  tiie  miners  has  given 
the  Stock  Exchange  more  hopefulness  if  not  a  greater  volume 
of  business.  The  markets  for  industrial  shares  are  generally 
better.  There  was  a  scramble  for  the  underwriting  of  tue 
North  MetropoUtau  Electric  Power  debenture  stock,  and  the 
issue  is  said  to  have  been  stagged  faiily  extensively.  Some  of 
those  who  applied  for  the  V  per  cent.  Extension  debentm-e 
stock  recently  issued  by  the  MetropoUtan  Electric  Co.- the 
price  is  5  premium— are  said  to  have  been  selling  this  in  order 
to  exchange  into  the  new  North  Metropolitan  7^  per-  cent,  de- 
benture stock  offered  at  95.  The  amount  is  the  comparatively 
small  total  of  i'2'i6,4t)U,  and  the  subscription-lists  were  open  for 
less  than  two  hours.  General  Electric  new  debentm-e  has  im- 
proved to  '23s.  4d.  discount,  and  the  other  recent  new  issues 
in  the  electrical  world  are  very  steady.  The  new  form  of 
Government  borrowing  came  rather  as  a  surprise. 

Siemens  10  per  cent,  preference  remain  at  'Ms.,  but  the  ordi- 
nary rose  to  dis.  6d.     Mond  Nickel  8  per  cent,  debeutm'es  are 

5  premium,  City  of  London  Electric  new  ordinary  stand  at 
•23s.,  and  the  new  preference  at  '2Is.  6d.,  while  Central  Electric 
Notes,  which  came  out  at  97.  are  now  102.    The  effect  oi  the 

6  per  cent.  Bank  Kate  is  beginning  to  make  itself  more  felt, 
and  now  that  the  half-year  has  turned,  people  with  money  on 
deposit  at  the  bank  are  asking  whether  it  is  worth  their  while 
to  keep  their  capital  in  the  banks  at  4  per  cent,  when  they 
can  get  7  per  cent,  on  a  first-class  security. 

The  railway  market  is  better,  the  steam  stocks  recovering 
on  a  mere  modicum  of  investment  buying,  while  the  "Under- 
grounds have  continued  to  improve,  with  Central  Londons 
still  to  the  fore,  at  rising  prices. 

Prices  of  cable  shares  show  a  disposition  to  weaken.  This 
is  so  miich  of  a  change  from  the  usual  conditions  in  the  market 
that  it  is  worth  noticing  by  those  who  have  been  on  the  look- 
out for  an  opiwrtunity  to  buy  such  sound  investments  as  the 
Eastern  group,  for  mstance,  is  able  to  offer,  provided  the 
prices  are  reasonable.  Westerns  are  Ss.  down,  Eastern  ordi- 
nary has  lost  2  points.  Globes  are  16i  ex  dividend,  while 
Eastern  Extensions  remain  unchanged  at  16J.  It  is  said  that 
a  certain  amount  of  "  dead  "  stock  has  recently  come  in,  and 
that  this  is  the  reason  for  the  unusual  appearance  of  dulness 
which  overspreads  the  li.st.  If  either  of  the  stocks  in  this 
quartette  go  back  to  the  level  16  (equal  to  160  for  Eastern 
Telegraph  ordinary),  it  will  be  worth  picking  up  by  those  who 
value  security  and  six  per  cent.,  free  of  tax,  on  their  money. 

Everybody  is  asking  what  prospect  there  may  be  of  the  In- 
come Tax  coming  down  in  the  next  Budget,  and  the  general 
view  carries  little  consolation  to  the  Income  Tax-payer.  This 
is  in  itself  an  indirect  factor  for  keeping  prices  good  in  such 
cases  as  tho.se  where  the  dividends  are  paid  free  of  tax. 
Anglo-American  deferred  is  J  lower  at  161,  following  its  fall 
of  15s.  last  week.  In  do-Europeans  have  not  recovered  from 
their  £5  drop.  Shares  changes  hands  at  26  early  in  the  pre- 
sent week.  West  India  &  Panama  have  fallen  still  further  to 
68.  3d.,  on  the  disastrous  report,  while  the  first  and  second 
preferences  are  still  quiet  about  .50s.  The  last  recorded  trans- 
action in  the  first  preference  took  place  on  May  3rd  at  that 
price,  but  no  business  has  been  marked  in  the  second  prefer- 
ence since  the  middle  of  August.  1920,  when  shares  changed 
hands  at  £4. 

The  protest  raised  against  the  sending  out  by  the  London  cV 
Suburban  Traction  Co.  of  an  invitation  to  tender,  together 
with  a  letter  stating  that  the  last  recorded  transaction  in  the 
StfK-k  Exchange  U>r>]i  place  at  61.  whereas  the  present  price  is 
66-70,  elicited  an  apology  from  the  Company,  together  with  a 
notification  giving  the  current  quoted  price.  As  it  is  at  this 
time  of  the  year  that  wjmpanies  are  apt  to  invite  these  appli- 
cations for  tender  of  stock  from  proprietors,  it  may  be  worth 
while  to  repeat  that  the  safest  course  for  the  stockholder  to 
pursue  IS  to  inquire  of  his  stockbroker  what  is  the  market  posi- 
tion. Experience  goes  to  sh.iw  tliat  the  stockholder  need  not 
be  afraid  of  putting  a  tolerably  high  price  on  his  tender  if  he 
wishes  to  sell,  though  there  is.  of  course,  no  obligation  for 
him  to  part  with  the  stock.  If  the  company  does  not  buy  the 
stock  at  the  price  proposed  by  the  stockholder,  the  latter  is 
left  with  his  security,  and  is  in  none  the  worse  position.  It 
may  be  doubted  whether  the  system  is  a  good  one.  though 


candour  will  compel  the  admission  that  any  other  procedure 
which  may  be  adopted  will  be  found  to  have  its  disadvantages. 

The  foreign  group  is  irregular.  Brazilian  Tractions  fell 
again,  but  rallied  sharply.  The  recent  report,  however,  has 
disappointed  those  holders  who  looked  for  early  resumption 
of  the  quarterly  dividends  of  I  per  cent.  Of  such  resumption 
there  seems  to  be  little  immediate  probability,  and  it  is  obvious 
that  Brazil  is  passing  through  a  diHicult  time.  The  6  per  cent, 
preference  shares  are  changing  hands  fairly  freely  on  the  basis 
of  74}.  British  Columbia  Electric  Bailway  stocks  show  good 
rises.  The  Mayor  of  Vancouver,  who  has  been  over  here  on  a 
visit,  did  no  little  good  by  his  frank  exposition  of  the  manner 
in  which  points  of  friction  which  have  hitherto  arisen,  between 
this  side  and  the  other,  can  be  negotiated  by  the  exercise  of  a 
little  goodwill  on  the  part  of  the  British  board  of  directors  and 
the  customers  in  Vancouver.  His  remarks  as  to  the  steady 
prosperity  of  the  municipality  and  of  the  province  have  en- 
couraged fresh  confidence  in  the  minds  of  those  financially 
interested.  Mexicans  are  inclined  to  be  heavy,  owing  to  the 
non-arrival  of  the  coupon-money  which  some  had  expected 
would  be  paid  on  July  1st  in  respect  of  the  Mexican  Govern- 
ment 5  per  cent.  Loan.  This  has  disturbed  various  Mexican 
prices,  although  those  in  the  utility  group  show  no  quotable 
changes.  The  Argentine  list  is  .steady.  Anglo-Argentine  .first 
preference  are  now  quoted  ex  the  dividend  of  3s.  9d.  per  share 
due  at  the  end  of  last  month. 

Electricity  supply  .shares  are  unchanged,  beyond  the  recovery 
of  the  dividend  on  Metropolitan  preference.  EngUsh  Electrics 
are  sixpence  harder,  and  General  Electrics  7}d.  lower.  Hen- 
ley's and  Callender's  have  come  together  at  the  common  price 
of  28s.  9d.  Engineering  issues  keep  steady,  and  the  arma- 
ment group  is  a  little  better,  on  the  end  of  the  coal  strike. 
Rubber  shares  are  the  turn  harder  in  consequence  of  a  trifling 
rally  in  the  price  of  the  produce. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 

Home  Electricity  Cohpanies, 

Dividend  Prioe 

y ' V  Jolv  6, 

1919.  1990.  1991.    Rise  or  tall 

Brompton  Ordinary 19  19  6 

Oharing  Cross  Ordinary    ....       7  8  8K  — 

do.       do.       do.       4iPref...       4)  U  8  — 

Chelsea 4  6  8*  — 

City  of  London         18  14  Ijs,             — 

do.       do,    6  per  cent.  Pref,..        6  B  17;.  — 

County  of  London    ...          . .       B  8  8J  — 

do.       do.    6  per  cent.  Pref...        6  6  Bi  — 

Kengington  Ordinary         ....        7  9  4g  — 

London  Electrio       24  2J  I  — 

do.       do.    6  per  cent,  Pref.  ..66  9?  — 

Metropolitan 6          7  84  — 

do.          4*  per  cent.  Prel.       ..        44        44  iiiii          +    , 

St.  James' and  Pall  Mall  . .         ..      19  19  6  — 

South  London           8  7  94  — 

South  Metropolitan  Pref 7  7  16/9  — 

Westminster  Ordinary      ....      10  10  6J  — 
Teleoraphs  aSd  Telbphoneb. 

Anglo- Am.  Tel.  Pref 8  6  83*  — 

do,            Def 14  14  16(1  —  ji 

Chile  Telephone       6  6  5  

Cuba  Sub.  Ord 7  7  71  _ 

Eastern  Extension 10  10  IW  — 

Eastern  Tel.  Ord 10  10  lti44  —2 

Globe  Tel,  and  T.  Ord 10  10  16|xd  — 

do.       do.       Pref 6  6  91xd  — 

Great  Northern  Tel,          .,        ..      29  94  96j  — 

Indo-European         10  10  80  

Marconi           96  —  2yV  ^\- 

Oriental  Telephone  Ord 19  19  gX  ."' 

United  R.  Plate  Tel 8  8  6S  +  i 

West  India  and  Panama  ..        ..      Nil  Nil  6/3  ^V 

Western  Telegraph 10  10  16|  ^'' 

Home  Bails. 

Central  London  Ord.  Assented  ..4         4  4S4  +1 

Metropolitan 1}       ij  36              -^  4 

do.           District       ..         ..       Nil  Nil  18  — 

Underground  Electric  Ordinary  ..      Nil  Nil  9?  -|-  •. 

do.               do.        "A"       ..      Nil  Nil  7/-  — 

do,              do.      Income    ..       4         9  BI4  —1 
FoBEiaN  Tkahs,  &a. 

Anglo- Arg,  Trams,  First  Pref.     ..        64        I24  95xil  4-1 

do.            do.      2nd  Pref,        . .      Nil        6J  21  — 

do,           do,      6%  Deb,        ..6  6  6s|  — 

Brazil  Tractions                    .        ..       Nil  Nil  82  -^1 

British  Columbia  Elec.  RIy.  Pfoe.       B  6  674              1 14 

do.               do.         Preferred        5          i;  664  +3 

do.               do.        Deterred         3  6  554  *4 

do.              do.       Deb.       ..       4}       4*  694  — 

Mexico  Trams  5  per  cent.  Bonds..      Nil  Nil  624  — 

do.           6  per  cent. Bonds..      Nil  Nil  234  — 

Mexican  Light  Common     . .        . .      Nil  Nil  114  — 

do,             Pref Nil  Nil  184  — 

do.            1st  Bonds  . .        . .      Nil  Nil  704  — 
Manufacturing  Companies, 

Babcook  &  Wilcox 16  16  2g  — 

British  Aluminium  Ord 10  10  15/9  — 

British  Insulated  Ord 15  —  ijxd  — 

Callonders 15  15  ^7^,1  

f'iProf 64  64  17/6  — 

Crompton  Ord 10  10  16/3  — 

Edison-Swan 10  —  n/s  

do.      do.    6  per  cent.  Deb,    ..        6  6  BRxd  — 

Electric  Construction        . .                 10  10  16/8  — 

English  Electrio 8  8  12/6  46(1. 

Do,           Pret B  6  16/-  — 

Gen.  Elec,  Pref 64  64  l.';/6xd  — 

do.       Ord 10  10  1;,  —  ,' 

Henloy            15  15  1  ;■  +    , 

do,    44  Pref 44  41  Bi  —     ' 

Indla-Rubber           10  -  jj  — 

Mel.-Vlokers  Pret 8  8  1*3  — ■ 

Siemens  Ord,           10  10  U  +1 

Telepspb  OoD ao  90  904  — 

*  Dividends  (aid  treq  of  looome  T^z. 
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THE  NEW  OPPORTUNITY  FOR  BRITISH  FIRMS   IN  THE  CANADIAN  ELECTRICAL  MARKET. 


[Communicated  ] 


The  Emergency  T;iril'f  of  the  United  States  has  now 
gone  into  effect,  and  British  firms  could  do  mucli  worse 
— now  that  tlie  coal  strike  has  been  settled — than  to 
study  the  possible  results  of  that  measure  upon  the  pro- 
spects open  to  them  for  developing  business  in  tiie 
Dominion  in  competition  with  American  manufacturers 
at  present  holding  such  a  large  proportion  of  that  valu- 
able market.  Vox  some  time  past,  of  course,  the  British 
Bovereign  has  been  depreciated  in  Canada,  and  this  de- 
preciation in  sterling  has,  coupled  with  the  tariff  pre- 
ference, been  a  considerable  incentive  to  exporters  in 
the  United  Kingdom.  At  the  same  tinie,  the  Canadian 
dollar  has  undergone  a  corresponding  depreciation  when 
purchasing  goods  from  the  United  States,  and  whole- 
salers in  the  Dominion  have  experienced  endless  annoy- 
ance and  difficulty  in  connection  with  the  financing  of 
purchases  south  of  the  international  boundary  line. 

As  the  result,  however,  of  the  exchange  situation  be- 
tween Canada  and  the  United  States,  the  Canadian  pro- 
ducer of  grain,  livestock,  dairy  produce  and  other 
natural  products — disappointed  with  the  prospects  in 
the  British  market  owing  to  the  cessation  of  Govern- 
ment buying  last  autumn — marketed  great  quantities  of 
his  produce  in  the  United  States,  so  much  to  the  alarm 
of  the  American  farmer  that  influence  has  been  brought 
to  bear  on  Congress  resulting  in  the  imposition  of  such 
heavy  duties  on  Canadian  farm  products  that  a  trade 
worth  about  $160,000,000  a  year  is  almost  certain  to  be 
entirely  killed.  The  obvious  result  of  this  manoeuvre  on 
behalf  of  the  agriculturists  of  the  United  States  must 
be  to  increase  the  sale  of  Canadian  agricultural  produce 
in  the  United  Kingdom,  further  encouraged  by  the  rever- 
sal of  the  British  Government's  agricultural  policy,  and 
a  resultant  further  discount  on  sterling  funds  when  east- 
ward shipments  are  resumed  next  Fall;  and  a  heavy 
drop  in  the  value  of  Canadian  funds  in  the  United 
States,  vastly  increasing  the  existing  difficulties  experi- 
enced in  purchasing  American  goods.  The  decision  of 
the  Canadian  authorities  to  assess  duties  on  American 
goods  at  the  face  value  in  the  United  States  of  the  con- 
signments plus  the  exchange  margin  increases  the  bur- 
den carried  b}'  American  exporters  immediately  by 
15  per  cent,  of  the  duties  payable,  and  will  operate  dur- 
ing the  next  few  months — as  exchange  rates  tend  to 
fluctuate  still  further  against  him — as  an  almost  in- 
superable bar  to  sales  of  goods  which  can  be  obtained 
from  Canadian  or  from  British  manufacturers.  British 
manufacturers  of  electrical  goods  should  therefore  make 
every  effort  to  meet  the  demand  of  Canadian  importers 
seeking  alternative  supplies,  and  from  the  statistics 
(|U0ted  below,  it  will  be  seen  that,  although  the  market 
is  largely  supjilied  by  the  domestic  manufacturers,  there 
IS  still  a  considerable  trade  to  be  secured  by  exporters 
here  who  can  seize  the  opportunity  in  time.  Canadian 
imports  of  electrical  goods  during  the  fiscal  year  ended 
March  31st  last  amounted  in  value  to  $16,918,508,  and 
"i  this  trade  the  United  States  secured  $16,09o.28:i. 
Iraving  only  $572,67;!  for  British  imports  of  every  dcs- 
niptiun  of  electrical  apparatus.  Xo  reliable  infoiMiia- 
licii  is  available  regarding  home  |irii(luc(ion  in  the  Ixiom 
IktIiiiI  of  1920,  but  during-  1919  Canadian  iiumufac- 
Uirers  produced  electrical  a])paratus  worth  $.'51,187,658, 
x|iorts  amounting  to  oidy  $651,-161  last  year,  and  to 
$121,470  in  1919-20.  'I'hV  Ciniadinn  niarki't  for  rlcc- 
t'-ical  goods  is  therefoi'e  worth  in  ihr  iicighlinuriKuid  of 
twelve  million  pounds  sterling,  with  a  prosjicctive  ex- 
pansion during  the  next  few  years  to  a  very  much  higher 
total,  in  view  of  tht>  ])hcnomcnal  development  of  hydro- 
electric energy  in  the  Dominion.  nriKinnting  already  to 
between  two  aiTd   three  iiiillion  liorse -power.      Last  year 


there  was  in  process  of  installation  in  the  Dominion 
some  650,000  h.p.,  about  half  a  million  horse-power  be- 
ing in  Ontario  alone,  and  with  the  prospective  comple- 
tion of  the  Queenston-Chippawa  power  canal  and  the 
coming  into  operation  of  the  Krst  sets  at  the  new  Niagara 
power  station,  a  great  increase  in  the  use  of  power  by 
industralists,  farmers,  railways,  and  other  consumers 
is  to  be  expected. 

Taking  the  Canadian  imports  of  electrical  goods 
seriatim,  we  find  that  during  the  twelve  months  ended 
March  31st,  1921,  the  Dominion  bought  from  abroad 
electric  primary  batteries  worth  $61,7S3,  in  addition  to 
89,341  electric  storage  batteries  valued  at  $1,304,456, 
practically  all  from  the  United  States.  The  domestic 
production  was  worth,  according  to  the  1919  figures, 
$1,707,094  for  primary  batteries,  and  there  was  an  out- 
put of  $501,974  worth  of  storage  batteries.  Imports  of 
dynamos  and  generators  reached  last  year  $l,323,6b4 
(only  .$93,760  from  this  country),  the  Canadian  produc- 
tion in  1919  amounting  to  $1,804, GS7.  Electricity  meters 
worth  $24,620  came  from  the  United  Kingdom,  and  im- 
ports from  south  of  the  international  boundary  reached 
.$352,348,  the  domestic  production  of  meters  not  being 
stated  in  the  returns.  Canada  imported  electric  light 
fixtures  and  metal  parts  thereof  worth  $668,475  and 
manufactured  herself  (1919)  goods  worth  $1,248,640.' 
Imports  of  electric  arc  lamps  amounted  to  $28,742,  and 
of  electric  incandescent  lamps  there  were  imported  from 
the  United  Kingdom  52,045  lamps  worth  .$8,952;  from 
the  United  States,  3,372,608  worth  $970,163;  from 
Japan,  777,207  worth  $58,770;  from  the  Netherlands 
832,590  worth  $141,536;  and  from  other  countries, 
13,019  worth  $5,083;  a  total  of  5,047,469  lamps  valued 
in  all  at  $1,184,504,  as  compared  with  the  domestic 
output  (1919)  of  7,971,105  lamps  worth  $2,424,720.' 
Imports  of  electric  cooking  and  heating  apparatus 
amounted  to  $129,575,  compared  with  a  domestic  pro- 
duction worth  $1,009,353  in  1919.  Electric  motors' 
worth  $2,628,734  were  imported  last  year,  this  figure 
being  greatly  in  excess  of  the  1919  domestic  production 
amounting  to  $1,629,823  (representing  4,076  motors). 
Imports  of  sockets^eached  $304,160,  the  1919  domestic 
I)roduction  being  $769,382.  Telegraph  instruments  and 
wireless  apparatus  were  imported  to  the  total  of  $121 ,298 
home  production  reaching  only  $15,677;  the  correspond- 
ing figures  for  telephone  apparatus  being  respectively 
$922, .357  and  $1,835,979.  Imports  of "  transformers 
amounted  to  $167,427,  home  jiroduction  to  $1,502,261, 
and  the  returns  included  electric  ajiparatus,  not  other- 
wise provided  for,  totalling  .$7,633,425  ;  the  domestic 
production  (1919)  of  which  $1.011,8.'!"  was  for' switch- 
boards, panel  boards,  and  cabinets;  carbons,  .$1,243,631  ; 
insulated  wires  and  cables,  .>8, 536, 120;  electric  irons 
and  fans  $453,085;  fuses,  $313,550:  and  other  elec- 
trical ai)paratus  and  su]iiilics  $5,009,514,  apart  from 
]iarts  of  dynamos,  generators,  niotors,  batteries.  &c., 
worth  altogether  .$6-'!6,963.  The  Canadian  electric  ap- 
paratus industry  comprises  95  works  capitalised  in 
1!)19  at  $45,956,399,  and  emjiloyiiig  then  9.560  persons, 
,it  wages  or  salaries  amounting  to  .$9,685,705,  the  in- 
<histi-v  l)cing  centred  almost  entirely  in  Ontario  and 
t^leb.'f. 


Electrified    Soijar   Mill. —  The  new  sugar   mill  of  the 

Su'a  Sugar  Co..  at  La  Lima,  Honijuraa.  will  l>e  the  larjrest  el'C- 
trififtil  su^ar  mill  in  Central  America.  Pder  will  be  develop"^) 
by  a  l.fOO-kW  turbo-jrenprator  set  with  an  auxiliary  set  of  2iXlk\V 
for  lisrhtiDK  and  treneral  purpofes.  The  ITniteii  Stat«i>  Consul 
reports  th.it  all  the  electrical  equipment  will  be  furnished  by 
an  American  company  and  installation  will  be  mal"  by  the  same 
Americnn  coaipaiiy  ns  is  constructin?  the  mill.  The  fuel  to  b»^ 
used  for  running  this  system  is  cane  foilder  and  scraps. 
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THE    OUTLOOK    IN    THE     NEAR     EAST. 


Market    Conditions    in    Greece    and    Egypt. 


Greece. 

No  hope  of  an  early  revival  in  the  Greek  market  can  bo 
drawn  from  a  general  survey  of  conditions  there,  lu  fact 
the  prospects  of  developing  business  lie  in  the  distaut  future. 
bucU  is  llie  only  conclusion  that  can  be  reached  alter  a  study 
of  a  report  by  il..\l.  Commercial  Secretary  at  Athens,  wnicu 
has  recently  been  issued  by  the  Department  of  Overseas 
'Irade  (H.M.  Stationery  Othce,  price  Is.  Ud.).  Since  the 
report  was  penned  events  of  a  political  nature  have  further 
postponed  the  recovery  which  the  British  manufacturer  would 
like  to  see.  Depreciated  exchange  is  the  mam  dilhcully. 
'Ihe  Commercial  Secretary  shows  liow  this  has  been  a  con- 
tributory cause  of  the  accumulation  of  stocks,  including, 
amongst  general  merchandise,  gas  engines.  Should  the 
pohtical  situation  be  cleared^ up,  be  says,  local  currency  will 
immediately  improve  in  value.  In  the  meantime,  the  market 
IS  gradually  becoming  depleted  of  stocks,  and  when  the  ex- 
change again  becomes  more  or  less  stable,  there  should  be  a 
renewed   demand  for  British  goods. 

The  general  position  in  Greece,  ■nhile 
Foreign  reacting  unfavourably  on  British  trade,  has 

Competition.  to  a  large  extent  given  German  and  Aus- 
trian goods  the  needed  opportunity  of  re- 
covering their  former  iurtuence  in  the  maiKet.  \ery  con- 
siderable quantities  of  German  goods  are  now  in  Greece,  and 
contmue  lo  arrive  by  every  steamer,  in  view  of  the  low 
quotation  of  the  German  mark,  German  manufacturers  are 
in  a  position  to  supply  their  products  to  Greece  at  prices 
ranging  from  40  to  bO  per  cent,  cheaper  than  those  of  British 
manufacturers.  Ihe  principal  products  arriving  are  chemicals 
and  drugs,  which  are  re-establishing  their  former  position  in 
the  market;  engines  (Diesel.  semi-Diesel,  gas,  and  oil),  motor 
cars,  small  machines,  ice-making  machines,  pumps,  tools, 
hardware,   paper,   pianos,   leather  goods,   &c. 

Local  opinion  attributes  the  uifdculties  in  the  way  of 
developing  British  trade,  first,  to  the  great  ri.se  in  the  ex- 
change value  of  the  i,' ;  secondly,  to  tlie  fact  that  British 
manufacturers  and  firms  do  not  send  their  wares  on  con- 
signment basis  even  to  first-rate  firms  in  the  country,  and 
they  give  no  facilities  in  general  as  to  payment,  while  German 
manuiacturers  and  firms  do;  thirdly,  to  the  fact  that  the 
British  never,  or  rarely,  send  travellers  round  the  principal 
towns,  and  do  not  advertise  to  any  extent  in  the  local  Press 
or  otherwise,  important  points  never  neglected  by  the  Ger- 
mans. 

It  can  hardly  be  doubted,  however,  that  there  is  still  a 
strong  local  predilection  for  British  goods  and  British  agents, 
and  that,  given  anything  like  a  return  to  normal  industrial 
conditions  at  home  and  normal  financial  relations  between 
the  two  countries,  British  trade  would^have  little  to  fear 
from  competition  from  whatever  quarter  it  came. 

Tlie  Electric  Co.  of  Volo,  which  bought 

Engineering  up  the  Electric  &  Gas  Co.  some  years  ago, 
De\elopineots.  since  when,  for  reasons  connected  with  the 
war,  gas  has  no  longer  been  produced,  has 
U-en  preparing  to  supply  it  again  from  the  existing  plant.  It 
was  exjiected  to  be  available,  for  houses  already  possessing  in- 
stallations, by  April,  and  owing  to  the  inferiority  and  high 
price  of  charcoal  will  be  extensively  used  for  cooking  purposes. 
Were  it  not  for  the  present  rate  of  exchange,  there  should 
be,  in  this  connection,  a  good  demand  for  British  cooking 
and  other  domestic  appliances. 

Messrs.  M.  G.  Stamatopoulos  Fils  are  engaged  in  various 
engineering  activities,  including  electric  lighting  at  l>ikkalu 
and  Karditza.  They  are  also  undertaking  for  next  year  the 
lighting,  by  hydro-electric  power,  of  Makrynitza.  'Ihis  firm 
has  offices  at  .■Vthens  and  other  centres. 

Before  the  war  Patras  was  lighted  by  gas,  and  a  tramway 
service,  with  electric  power,  linked  up  the  town.  Both  these 
concerns  belonged  to  the  Society  Thomson-Houston  of  Athens. 
Tliey  were  discontinued  during  the  war,  and  have  not  since 
been  resumed,  negotiations  between  the  company  ana  the 
caunicipal  council  for  a  resumption  having  failed.  Electric 
lighting  for  the  t^jwn  is  supplied  by  a  private  concern.  The 
light  is  poor  and  costly  and  the  installation  crude. 

A  company  was  formed  in  i'JIU  to  utili.se  the  water  power 
of  the  river  Glaucus  which  falls  into  the  plain  of  Patras  at 
a  distance  of  some  five  miles  from  the  town.  Surveyors 
Lave  estimated  that  sufficient  power  could  be  obtained  for 
the  whole  of  the  electric  supply  of  the  town,  i.e.,  lighting. 
power  to  the  various  works,  and  for  the  running  of  the  tram- 
ways. The  proposals  of  the  company  are  being  considered 
by  the  Government. 

The  report  contains  some  indications  regarding  method* 
of  business,  terms  of  payment  and  the  appointment  of  agents 
and  commercial  travellers.  These  will  repay  study  against 
the  time  when  operations  in  the  Greek  market  may  be  profit- 
»bly  resumed. 


Egypt. 

Little  encouragement  to  cultivate  the  Egyiitian  market  is 
contained  in  the  recent  report  of  H.M.  Commercial  Agent  at 
Cairo   (H.M.  Stationery  UUice,   price  Is.). 

He  records  the  series  of  crises  through  which  the  country 
passed  last  year,  resulting  in  a  complete  reversal  of  the  excep- 
tionally favouraulo  trada  balance  ol  IDIi),  and  summarises  us 
follows  the  disabihties  under  which  import  trade  is  sullci- 
ing  :  — 

(1)  The  enormous  stocks  held  in  the  Egyptian  bonded  \\  ale- 
houses; (2)  the  present  shortage  of  reauy  money  due  to  the 
cotton  crisis;  (3)  the  number  of  small  local  manufacturers  ol 
various  classes  of  goods  which  sprang  into  being  uuring  the 
war  and  are  now,  naturally,  competing  with  United  ivingdom 
products;  and  (4)  the  increase  m  the  number  of  firms  of 
doubtful  character  which  is  the  usual  aftermath  of  war. 

Complaints^  with  regard  to  the  high  prices  demandeu  for 
machinery  by  the  Briush  exporters,  whose  goods  are  admitted 
to  be  the  best  on  the  market,  are  made  on  every  possible 
occasion,  and  in  the  majority  of  cases  it  is  the  cheapest  price 
that  is  preferred  to  superior  quality  of  inateiial.  sometimes 
even  in  the  case  of  Egyptian  Government  contracts.  Large 
orders  for  railway  material  and  rolling  stock,  steel  v\ork, 
dynamos,  lic,  have  thus  gone  to  foreign  firms  because  the 
British  quotations  have  been  too  high,  added  to  the  fact  that 
the  date  of  guaranteed  delivery   was  not  satisfactory. 

It  is  unfortunate  that,  owing  to  German 
Return  firms  being  able  to  accept  such  very  low 

of  the  Teuton,  prices,  they  have  succeeded  in  wresting 
faiily  large  contracts  from  United  iMug- 
dom  exporters  for  railway  material  required  by  the  Egyptian 
State  Kailways,  and  other  kmds  of  material  and  plant  required 
by  other  Government  Departments;  e.y.,  light  railway  per- 
luaueut  way  for  use  in  connection  with  oil  workings  by  the 
Department  of  Mines  on  the  Sinai  Coast.  Unless  British 
steel  firms  are  prepared  to  make  a  big  sacrifice,  in  spite  of 
prices  at  present  ruling  in  Sheffield,  and  to  guarantee  within 
a  specified  period,  in  order  to  keep  their  hold  on  the  market 
for  Egyptian  Government  contracts,  they  must  not  be  sur- 
prised to  see  all  future  orders  secured  by  German.  Austrian, 
or  Belgian  firms,  particularly  for  railway  material  and  rolling 
btock. 

German  ("  Bosche  ")  dynamos  have  been  arriving  in  great 
nmubers  and  were  quickly  sold  owing  to  the  low  price  de- 
manded, and  also  to  the  fact  that  either  United  Kingdom 
exporters  had  apparently  overlooked  the  Egyptian  market 
for  some  months,  or  had  not  delivered  them  in  sulficient 
quantities  for  its  needs,  as  British  dynamos  appear  to  be  very 
fccarce  at  present. 

Quantities  of  German  fittings  and  spare  parts  are  returning 
to  this  market. 

As  in  pre-war  days,  the  Germans  are  pinning  their  faitii 
to  advertising  efficiency,  a  steady  How  of  propaganda,  both 
printed  and  verbal,  and  the  excellent  quahty  of  then  samples. 
The  rate  of  exchange  is  so  much  in  then'  favour  as  regards 
competition  abroad  that  they  are  now  in  a  position  to  under- 
sell both  the  United  Kingdom  and  other  Allied  and  neutral 
countries  in  most  manufactured  articles. 

It  is  to  be  regretted  that  the  etl'orts  of  the  British  Chamber 
of  Commerce  to  hold  a  trade  exhibition  and  create  a  permanent 
sample  room  of  British  goods  should  so  far  have  met  with 
failure  owing  to  lack  of  support  from  the  United  Kingdom. 
There  is  no  gainsaying  the  value,  from  the  point  of  view  of 
advertisement  and  commercial  propaganda,  of  enabling  native 
and  European  buyers,  particularly  the  former,  to  see  the 
actual  article  w'ith  theh  own  eyes,  instead  of  being  lott  to 
form  vague  and  often  erroneous  impressions  about  it  Iroin 
a  catalogue,  which  may  not  even  be  in  a  language  they 
understand. 

I'ailing   a   trade    exhibition,    there    is    a 

Advertising  and     g(iod  deal  to  be  said  for  advertisement  in 

Commercial        the  Press  and  elsewhere,  and  for  commer- 

Propaganda.         rial  propaganda  by  films  as  well  a.s  by  the 
more  ordinary  media  such  as  trade  jour- 
nals, articles  in  the  local  European  and  native  Press,  iiuiiilhly 
<ir  quart<'rly  booklet.?,  d'C. 

Advertising  is  done  extensively  by  means  of  drop-curtaiua 
at  theatres  and  kinenia  houses,  and  of  programmes,  &c.,  and 
it  is  to  be  regretted  that  very  little  advertisement  is  done 
in  this  way  by  United  Kingdom  firms,  in  view  of  the  extent 
to  which  it  18  used  by  German,  French,  Italian,  and  Greek 
firms. 

The  kinematograph  appeals  to  all  nationahties.  and  is  very 
popular  with  the  natives,  and  it  is  to  be  hoped  that  United 
Kirigdcmi  manufacturers  will  make  the  most  of  the  medium 
now  employed  by  one  enterprising  local  firm  for  advertising 
its  goods,  viz..  short  and  amusing  films  throv\wi  on  the  screen 
during  the  half-time  interval  or  between  two  long  films. 
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NEW     ELECTRICAL    DEVICES,     FITTINGS    AND    PLANT. 


Beadert  are  invited  to  raiimt  particulars  of  new  or  imprifved  devicei  a7id  apparatiu,  wMcK  loiU  be  putHshei 
if  eonsidered  «/  mfioisnt  intereH. 


A  New  London  Showroom. 

The  Sloan  Electrical  Co.,  Ltd.,  has  recently  opened  s 
fittings  showroom  in  newly  acquired  premises  adjoining  its 
London  office  in  Golden  Lane.  The  room  is  designed  witli 
oak  panels,  green  ribbed  canvas  wallpaper,  and  polished 
parquet  flooring  with  a  few  Oriental  rugs,  the  furniture  being 
of  the  Jacobean  period.  The  accompanying  illustration  will  con- 
vey some  idea  of  the  artistic  taste  displayed  in  designing  the 
showroom.  The  firm  has  been  appointed  agent  in  London, 
the  South  Coast,  and  the  East  Coast  of  Scotland  by  Messrs. 
Peyton  &  Peyton,  Ltd.,  of  Birmingham,  manufacturers  of 
decorative  electrical  fittings  and  art  metal  work.  This  firm 
has  had    a    wide    and    varied    experience   in    the    design    and 


wilful  damage  excepted.  The  fuse  strip  is  made  of  zinc,  which 
combines  the  advantages  of  low  melting  temperature  and 
minimum  explosive  cllect.  These  fuses  are  made  in  size* 
up  to  and  including  OUO  amps,  normal  current  capacity. 

For  larger  currents,  Messrs.  Sprecher  &  Schuh  manufacture 
a  horn-type  fuse.  This  apparatus  consists  of  a  movable  arm, 
which  at  its  upper  end  carries  a  horn-shaped  sparking  tip. 
The  main  fuse  strips  are  carried  by  substantial  contact  pieces 
below  the  horn-gap.  The  movable  arm  is  held  in  its  closed 
position  by  means  of  a  second  fuse  strip  of  small  capacity, 
which  is  connected  in  parallel  to  the  main  strips.  The 
switch-arm  having  a  tendency  to  fall  to  its  lower  posi- 
tion, will  keep  this  auxiliary  strip  under  a  mechanical  strain. 


Fig.  1. — The  Sloan  Eli.ctkr  Sii..ui>.i. 

manufacture  of  fittings  for  theatres,  kinemas,  and  public 
builUmgs,  havmg  recently  equipped  the  Futurists'  Theatre, 
iiirmmgham,  and  the  Manor  Park  Kinema.  in  addition  to 
this  class  ot  work  it  manufactures  a  comprehensive  range 
of  fittings  for  ordinary  domestic  lighting,  comprising  many 
exclusive  and  new  designs  m  dining  and  dressing  room  pen- 
dants, indirect  lighting  bowls,  and  other  items,  i'he  fittings 
are  well  lacquered  to  withstand  the  various  climatic  and 
atmospheric  conditions  met  with.  All  the  classic  styles  aud 
periods  such  as  Louis  XIII,  Ijouis  XIV,  Adam,  Empire.  Geor- 
gian, li-c,  are  represented,  as  well  as  a  choice  selection  of 
bronze   figures  and  porcelain   table  standards. 

In  the  showroom  is  also  a  full  range  of  heating  and  cooking 
apparatus  of  the  "  Slouetric  "  type,  in  addition  to  vacuum 
cleaners  and  other  labour-saving  devices,  ready  wired  for 
demonstration  and  display. 

In  our  issue  of  June  10th  (p.  764)  we  described  the 
"  Philips  "  night  lamp,  of  the  neon  gas  type,  which  has  been 
placed  on  the  market  by  the  Sloan  Electrical  Co.,  Ltd.  \Ve 
have  obtained  from  that  firm  the  accompanying  illustration 
(fig.  'i)  showing  the  construction  of  the'  lamp — two  helical 
electrodes,  without  any  metallic  connection  between  them. 

New  Switch=Fuses. 

Mr.  J.  B.  RuDKi.N,  of  -21^1,  Shaftesbury  A\enuc,  \V.C.'2.  has 
enabled  us  to  inspect  some  switch-fuse  gear  made  by  his  prin- 
cipals, Messrs.  Sprecher  &  Schuh,  of  Aarau,  Switzerland. 

The  fuse  .shown  in  fig.  3  consists  of  a  stationary  part  and 
a  removable  carrier.  'I'he  stationiiry  part  is  designed  Un- 
fixing to  central  iron  or  tubular  framework.  The  contacts  are 
carried  on  porcelain  insulators,  the  latter  being  fixed  to  a  cast- 
iron  base.  The  contact  pieces  are  fixed  mechanically  to  the 
supporting  in.sulator,  which  in  its  turn  is  also  held  by  suitable 
clamps  in  the  cast-iron  base.  All  cementing,  which  so  often 
gives  rise  to  disturbances  in  the  service  and  supply  of  power, 
has  been  carefully  avoided.  This  mechanical  fixing  ol  all 
parts  enables  rapid"  exchange  of  porcelains,  or  any  other  details 
to  lie  made.  The  contacts  are  coinpo.sed  of  copper  clips 
fixed  in  brass  sockets,  and  are  also  supplied  with  bolts  tor 
switchboard  mounting.  These  parts  are  massive,  and  have  a 
dull  nickel  finish.  The  fuse  carrier  consists  of  a  tubular 
handle  with  suitable  detachable  hand-shields,  and  is  made 
of  a  tough,  non-combustible,  and  arc-resisting  material.  This 
material,  under  ordinary  working  conditions,  is  indestructible. 


-The  "  Philip.';  " 
Night-lamp. 

When  the  fuse  blows,  the  main  fuse  strips  will  melt  through, 
throwing  the  entire  load  on  to  the  auxiliary  strip,  which  will 
rapidly  melt  through,  relea.sing  the  switch-arm,  which  wilt 
fall  to  its  open  position.  During  this  action  the  arc  set  up 
by  this  auxiliary  strip  will  be  taken  up  by  the  horn-shaped 


Fic.  3.— MKDiuM-rnr.ssuuK  Switch-i-l'se. 

spark  lips,  and  it  will  bo  rapidly  extinguished  owing  to  the 
breaking  distance  being  thus  rapidly  increased.  Those  fuses 
are  particularly  designed  for  very  heavy  eurronts,  and  are 
made  in  .sizes,up  to  S.IKKI  amps.  Mr.  Hiidkin  claims  that  thoy 
fulfil  all  the  reiiuirements  set  out  by  "  A  Central-Station  Engi- 
neer "  in  his  luticlo  "  Fuses  in  Sub-stati..  :s  "  (Elec.  Rev.. 
April  1.5lh,  ID'il,  p.  408). 

"  Lamlok  "  Sealed  Locking  Ring, 

.\s  new  needs  arise,  now  devices  are  produced  to  cope  with 
thcni,  and  Mkssus.  "  Lamlok,"  liTD.,  of  3ti,  Kusthall  Avenue. 
Chiswick,  \\A.  who  have  demonstrated  tiieir  fertility  of  re- 
source on  previous  occasions,  have  again  had  occasion  to  solve 
a  jiroblem.  The  rapid  ilevelopment  ot  electricity  supply  to 
small  houFOs  for  lighting  at  a  fixed  charge  per  lamp  per  week 
or  per  quarter,  in  connection  with  housing  schemes,  has  drawn 
attenticm  to  the  necessity  of  a  device  which  «ill  not  only  pre- 
vent a  customer  with  lax  views  on  morality  from  replacing  the 
lamp.i  originally  installed  with  lamps  of  higher  wattage — a 
function    efficiently    performed  by    the   ordinary    "  Lamlok  " 
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lockinR  ring — hut  will  also  enahle  an  insjicitor  to  ascertain  at 
a  glance  -nhether  the  lock  has  been  tampered  with,  for  the 
ingenuity  of  the  unmoral  is  notorious,  and  if  a  consumer  by 
some  means  gains  possession  of  a  key,  he  can  change  the 
lamps  and  lock  them  again,  leaving  no  obvious  indication  of 
the  substitution.   , 

To  meet  this  case,  the  firm  has  made  a  slightly  modified  ring 
which,  at  a  trifling  increase  of  cost,  provides  an  efl'ecti>'e 
check.    Instead  of   tlie  ordinary  round   boss  on   the   ring,   a 


Fig.  4.—"  Lami.hk 


J. (U  KING  RlN( 
SE.4LING. 


WITH  Provision  i'OR 


square  bo.ss  is  u.sed,  through  which  holes  are  drilled  for  the 
insertion  of  a  wire  to  which  a  lead  seal  can  be  attached.  So 
long  as  the  seal  and  wire  are  intact,  which  can  be  readily 
verified  by  the  inspector,  it  is  certain  that  the  original  lamp  is 
still  in  place.     The  .sealing  ring  is  illustrated  in  fig.  4. 


THE      NATIONAL     PHYSICAL     LABORATORY. 

AxNU.4L  Visitation. 
The  annual  visit  to  the  National  Physical  Laboratory  of  the 
members  of  the  general  board  Uiok  place  on  June  28th.  when 
a  large  number  of  guests  ■s\as  invited,  who  were  received 
by  Prof.  C.  S.  Sherrington,  iiresident  of  the  Royal  Society, 
the  chairman  of  the  board,  and  by  the  director  of  the  LaOora- 
tory.  Sii-  Joseph  Petavel. 

An  interesting  ceremony  preceded  the  visit,  when  a  bas- 
relief  in  bronze  of  the  late  director,  Sir  Richard  Glazebrook, 
was  presented  to  the  Laboratory.  The  presentation  was  made 
by  Sir  Joseph  Ihomson,  Master  of  Irinity  College,  Cambridge, 
and  was  received  on  behalf  of  the  Lal)oratory  by  Prof.  Sher- 
rington. The  bas-relief  is  the  gift  of  a  large  number  of  friends 
of  the  late  director,  including  many  past  and  present  members 
of  the  general  board,  and  has  been  placed  in  the  hall  ot  the 
administration  building.  The  artist  is  Mr.  J.  Cluysenaar,  of 
Brussels,  who  has  produced  a  most  successful  and  striking 
likeness  of  Sir  Richard  Ulazebrook. 

It  is  now  over  18  months  since  Sir  Richard  was  succeeded 
by  Sir  Joseph  Petavel,  who  has  carried  on  very  actively  the 
work  of  his  predecessor.  Building  operations  are  still  in  pro- 
gress at  Teddington,  indicating  that  the  \\ork  of  the  Labora- 
tory continues  to  increa.se  in  magnitude  and  importance,  and 
the  .\dmiralty  lias  erected  a  re.search  laboratory  within  the 
-N.P.L.  grounds,  so  that  much  of  its  special  work  may  be 
carried  (ju  in   close  co-operation   with   the   N.P.L. 

All  departments  of  the  Laboratory  were  on  view,  and  many 
interesting  experiments  were  performed  and  apparatus  de- 
monstrated in  the  various  departments. 

Annual  Repout  i-on  1920. 

The  report  of  the  E.xecutive  Cuininitl(>o  for  1920  refers  to 
the  continued  growth  <jf  the  activities  of  the  Laboratory  which 
will   render  further  extensions   nece.s.sary  in  the   near   future. 

During  the  year  the  fees  charged  for  testing  nave  been 
completely  revi.sed  in  relation  to  the  increased  cost  ot  the 
work.  The  number  of  optical  and  electrical  instruments  sent 
for  test  is  appreciably  less  than  before  the  war,  but  there 
is  a  tendency  towards  recovery.  The  number  of  tests 
ill  radiology  decreased  by  75  to  17;  tests  of  electrical  measuring 
Iiistniinerits  decreased  by  '228  to  473;  in  electrotecbnics  a  de- 
crease of  4,494  to  2,134  tests  is  Bhowii ;  and  in  photometry 
a  decrease  of  4,382  to  1,275.  On  the  other  hnm],  the  total 
number  of  tests  increased  by  353, .558  to  L()5G,8'ra  during  the 
year.  The  followi.:-  are  absti'acts  of  the  scvcial  sections  of 
the  report : — 

I'ltiisiin  Department.  —  Hadioloyii. —  Uadiiiin  preparations 
have  Im'Cm  standarilised  by  comparison  with  the  Britisli  radium 
standard,  which  contains  the  eqiiivaleiit  of  about  30  milli- 
gramnifs  of  hydrated  radium  bromide,  but  is  not  very  suitable 
for  the  standardisation  of  amounts  of  the  order  of  a  iiiilli- 
gramme.  .\bout  four  years  ago  a  small  subsidiary  standard 
was  priH-ured.  and  since  that  date  small  amount."!  have  been 
standardised  by  comparison  with  it.  To  obviate  the  use  of 
the  Britisli  radium  standard  as  a  working  standard  two  addi- 
tional subsidiary  standaril.'*  wimc  purchased  this  year,  con- 
taining respectively  about  10  and  13.5  milligrammes  of  very 
pure  hydrated  radium  bromide.  By  using  these  standards  in 
conjunction  'with    the  ultimate   standard,  single  quantities  of 


radium  up  to  at  least  120  milligraiiiiiifs  (if  hydrated  bromide 
can  be  tested  with  accuracy  at  the  I  ,:ili.ii:itiir\ . 

The  two  >-ray  methods  of  stanH:iMli-;iu.Hi  at  present  in 
use  at  the  Laboratory  are  the  Rutliniunl  direct  method  and 
the  Rutherford  and  Chadwick  balance  method.  The  four 
standards  have  recently  been  thoroughly  int^ercompared  by 
these  two  methods.  They  were  grouped  together  so  as  to 
give  nine  ditl'erent  combinations,  and  the  value  of  each  ratio 
agreed  by  the  two  methods  to  within  about  0.5  per  I'eni.  A 
third  y-ray  method,  due  to  Madame  Curie,  is  to  be  added 
to  those  already  in  use.  In  this  ca.se  the  radium  is  placed  ou, 
top  of  a  lai'ge  circular  plato  comlenser,  consisting  ot  two 
sheets  of  lead  about  80  cms.  in  diameter  and  5  mm.  in  thick- 
ness. An  insulated  aluminium  plate  situated  between  the 
lead  plates  with  a  clearance  of  about  2  mm.  on  either  side 
serves  as  the  electrode.  The  ionisation  current  produced  is 
balanced  by  means  of  a  quartz  piezo-electriqiie.  The  relative 
saturation  currents  produced  by  the  test  and  standard  prepara- 
tions afford  a  delinite  measure  of  the  quantity  of  radium 
present. 

Some  work  has  been  done  on  the  estimation  of  the  radium 
content  of  luminous  compounds.  Several  modifications  were 
made  in  the  method  of  procedure,  and  investigation  showed 
that  the  absorption  coefficient  \\as  the  same  before  and  after 
mixing  the  radium  with  the  sulphide.  In  addition  to  zinc 
sulphide  other  salts  were  examined,  the  values  of  the  absorp- 
tion ot  radiation  in  which  will  be  useful  in  a  number  of  direc- 
tions. An  investigation  is  at  present  being  undert;ikcn  in  coii- 
junction  with  the  electrotecbnics  department  on  various  points 
connected  with  the  production  of  luminous  compounds.  The 
liaboratory  is  co-operating  in  this  work  with  the  British 
Scientific  Instruments  Research   Association.  | 

A  re.search  on  the  alisorption  and  scattering  of  penetratujg 
y-radiation  from  radium  C  in  dill'erent  metals  has  yielded 
int^-resting  results.  The  apparatus  employed  for  this  work  'is 
entirely  different  from  that  used  for  the  absorption  of  y-rays 
ill  salts.  In  the  case  of  alnrniniuin,  zinc,  tin  and  lead,  a  selec- 
tive or  "  fluorescent  "  absorption  was  observed.  Both  the 
"  forward  "  and  the  "  backward  "  scattering  coefScients 
were  also  measured.  The  latter  is  difficult  to  measure, 
even  with  this  improved  method,  which  was  made  sen- 
sitive by  the  use  of  a  special  ionisation  chamber  and 
a  tilted  gold-leaf  electroscope.  The  value  of  the  total  scatter- 
ing coefficient  of  y-radiation  in  light  substances  is  compara- 
tively high,  so  that  it  is  important  to  take  scattering  into 
account  in  radium  measurements.  A  light  object,  such  as  a 
wall,  is  a  powerful  scatterer  of  y-radiation,  and  for  this  reason 
apparatus  tor  standardising  radium  should,  whenever  possible, 
be  situated  in  the  middle  of  the  room,  so  that  the  intensiV 
of  the  scattered  radiation  from  the  walls  should  be  reduced 
to  a  minimum  in  the  neighbourhood  of  the  measuring  appara- 
tus. 

The  examination  of  materials  by  X-rays  is  now  carried  out 
on  a  routine  basis. 

The  X-ray  spectrometer  for  the  measurement  of  the  absorp- 
tion qualities  of  materials  used  for  protective  purposes  in 
radiography  is  Hearing  completion.  The  instrument,  which 
reads  to  5  .seconds  of  ai'c,  is  designed  so  that  a  portion  of 
the  beam  reflected  at  the  crystal  face  may  be  used  as  a  stan- 
dard of  reference  whilst  the  remaining  portion  is  used  for  the 
mea.surement  ot  the  absorption,  so  that  errors  due  to  :he 
variable  output  of  the  bulb  will  be  eliminated.  A  battery  of 
X-ray  tubes  is  being  obtained  for  use  with  the  instrument. 
These  will  have  anticathodes  ot  palladium,  rhodium,  silver, 
copper,  nickel,  platinum,  and  tungsten,  and  will  siijiply  a. 
number  of  standard  wave-lengths  which  will  bo  employed  for 
standardising  purposes. 

The  method  of  mea.suring  the  intensity  of  an  X-ray  beam 
depending  upon  the  change  of  colour  of  barium  platinocyanide 
pastilles  produced  by  the  rays  has  been  thoroughly  examined 
and  a  number  of  useful  results  have  been  obtained.  The  dose 
ol'  X-rays  measured  by  the  pa.stille  has  been  compared  with 
the  ionisation  produced  in  a  gold-leaf  electroscope  placed  in  a 
fixed  position  relative  to  the  bulb.  The  following  quantities 
have  been  varied,  and  the  effect  of  th<^se  variations  on  the 
time  of  dose  as  measured  by  the  pa.stille  has  been  studied  : 
(I)  Voltage  on  the  tube,  (2)  current  through  the  tube,  (3)  rate 
of  interruption  of  primary  current  of  the  induction  coil,  (4) 
length  of  time  of  "  make  "  of  primary  current,  (5)  typo  of 
interrupter.  The  pastille  used  throughout  was  the  original 
Sabouraud  pastille.  The  investigation  is  now  being  extended 
to  pastilles  supplied  by  other  makers. 

Tlie  thermometry  division  had  for  some  time  been  exer- 
ci.sed  as  to  the  degree,  of  vacuum  prevailing  in  the  bulb  of 
the  solar  radiation  thermometer  which  the  Laboratory  uses 
as  a  standard.  .'\ny  method  involving  the  opening  of  the  bulb 
would  result  in  a  dislocation  of  continuity  in  the  measureineiilH 
made  in  the  test  work.  The  radiology  division  thought  that 
Ibe  only  safe  method  was  that  of  the  e.lectrodeless  discharge. 
Acordingly  a  bulb  of  the  same  dimensions  as  that  of  the  ther- 
mometer was  constructed  and  an  electrodeless  discharge  was 
passed  simultaneously  through  the  two  bulbs.  'Hie  experi- 
mental bulb  was  connected  to  a  Oaede  pump  and  a  pressure 
gauge  capable  of  reading  pressures  to  the  nearest  0.02  mm. 
The  two  bulbs  were  placed  side  by  side  and  the  pressure  in 
the  one  altered  until  the  (-olour  of  the  discharge  through  it 
matched  that  through  the  bulb  of  tlie  radiation  thermometer. 
The  mean  of  a  number  of  readings  of  the  pressure  in  the 
experimental   bulb   when   the  colours  of  the   discharges  were 
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the  same  jjave  au  approximate  value  of  the  pressure  inside  the 
thermoinctor  bulb.  Auuther  inijuuy  uu  much  the  same  lines 
came  from  the  electrotechnics  department.  In  this  instance 
the  approximate  pressure  was  rcijun-ed  inside  the  bulbs  of 
certain  electric  lamps  which  formed  the  subject  of  a  particular 
investigation.  Au  estimate  of  the  pressure  was  made  along 
similar  lines  to  that  described  above,  and  a  simple  piece  of 
apparatus  to  accommodate  any  shape  of  bulb  has  been  con- 
structed which  will  facilitate  the  carrying  out  of  this  test 
in  future. 

Oscillograph  records  of  the  secondary  potential  of  an  induc- 
tion coil,  taken  with  the  Taylor  Jones  oscillograph,  proved 
useful  in  explaining  certain  discrepancies  which  arose  during 
the  course  ol  the  investigation  on  the  measurement  of  intensity 
of  X-rays.  An  improved  design  of  ordinary  gold-leaf  electro- 
scope has  been  put  into  use.  The  insulation  of  the  gold-leaf 
sysU^m  has  been  effected  by  means  of  au  ebonite  plug  into 
which  a  broad  sulphur  ring  is  fitted.  In  an  instrument  having 
a  leaf  about  4. .5  cm.  long,  the  cud  of  the  leaf  falls  through 
U.ll  mm.  iu  an  hour  when  its  initial  potential  is  'JSO  volts,  and 
a  change  of  pot*^ntial  of  1  volt  on  ttie  leaf  moves  it  through 
0.51  mm.  It  has  kept  at  this  rate  of  natural  leak  and  sen- 
sitivity for  over  four  months  and  has  worked  throughout  that 
ix'riod  sati.sfactorily.  The  chief  feature  of  the  instrument  is 
the  arrangement  for  charging  the  leaf  .system,  which  is  un- 
doubtedly superior  to  that  previously  employed.  A  number 
of  tilted  gold-leaf  electi'oscopes  to  new  designs  have  been 
constructed. 

The  War  Office  X-ray  laboratory  developed  during  the  war 
a  method  of  testing  the  definition  of  X-ray  tubes  which  were 
classified  aa  having  fine,  medium,  or  broad  focus.  The  test 
can  now  be  carried  out  at  the  I^aboratory  by  means  of  a 
simple  apparatus  which  has  been  constructed  for  the  purpose. 

The  observation  that  different  types  of  mercury  arc  varied 
greatly  in  theii"  suitability  for  interference  work  led  to  an 
investigation  into  the  causes  of  these  variations.  As  a  result 
a  lamp  was  designed  to  strike  the  best  compromise,  for  general 
interference  work,  between  the  mutually  incompatible  pro- 
perties of  high  intrinsic  brightness  and  homogeneity  ot  the 
spectral  lines.  A  lamp  to  this  design  has  been  constructed 
and  found  very  satisfactory.  Its  intrinsic  brightness  lies  be- 
tween that  of  the  ordinary  laboratory  quartz  arc,  in  which 
the  spectrum  lines  are  much  broadened,  and  that  of  the  or- 
dinary long  tubular  glass  arc  used  for  workshop  lighting. 
which  gives  fairly  homogeneous  lines,  but  is  not  bright  enougli 
for  some  purposes,  while  its  homogeneity  is  similar  to  that 
of  the  latter. 

{To   be  continued.) 


JOINT     ELECTRICITY     AUTHORITIES. 


London  and  Home  Counties  Inquiry. 


(^Continued  from  page  10.) 

On  Wednesday  morning.  June  'iOth,  Mr.  Fladg.me's  cross- 
examination  was  resumed. 

In  reply  to  Mr.  Paddon,  who  askeil  whether  he  would 
have  any  objection  to  the  Port  of  London  Authority  having 
direct  representation  upon  the  joint  body  under  the  com- 
panies' .scheme.  Mr.  Fl.4L)G.we  said  he  regarded  them  as  large 
consumers,  and  they  might  come  in  under  that  category. 
Me  would,  however,  raise  no  objection  to  their  direct  repre- 
sentation. 

In  reply  to  Mr.  Tyler,  witness  said  he  would  be  extremely 
glad  if  the  railway  companies  were  represented.  Their  coming 
ill  would  react  on  the  success  of  the  scheme.  He  could  not 
go  into  the  question  of  the  representation  of  the  railway 
companies,  however,  until  the  railway  companies  had  decided 
what  they  really  wanted.  If  they  were  represented  on  the 
■Toint  Board  they  would  be  useful,  in  that  they  and  the  other 
undertakers  would  render  mutual  assistance  to  each  other, 
but  apart  from  that  he  did  not  think  the  railway  companies 
would  do  the  .scheme  any  good. 

Mr.  Mor.se  questioned  the  right  of  an  electric  lighting 
iiuthority  to  lease  any  part  of  its  undertaking  to  the  Joint 
Authnrity  under  existing  statutes,  and  contended  that  this 
ciiuld  not  be  done  unless  express  powers  were  obtained.  Wit- 
ness, however,  said  there  was  nothing  to  prevent  a  company 
leasing   a  generating   station. 

It  was  pointed  out  that  Clau.se  i'l.  Sub-.section  1,  of  the 
1910  Act.  would  probably  meet  that  point. 

With  regard  to  administrative  expenses,  assuming  there 
was  no  revenue  in  the  early  part  of  the  scheme,  witness  .said 
these  would  have  to  be  met  out  of  capital.  With  regard  to 
the  suggestion  iu  the  icheiiie  that  the  Joint  Authority  might 
get  a  grant  from  the  Exchequer,  witness  said  he  did  not 
expect  this,  but  would  get  it  if  possible. 

Tlie  Cn.«RM.AN  said  he  understood  fh.at  the  revenue  would 
come  from  the  nucleus  companies  and  local  authority  under 
takers  which  it  was  hoped  would  join  together  to  form  a 
working   body. 

Mr.  Fb.^nGATK  at  this  point  left  tlie  inquiry  owing  to  urgent 
business.     His  crorfs-examination   will  be  resumed  later. 

Sir  .^i.E.x.^NnKn  Ki:.sNrDV  (executive  engineer  to  the  Ijondon 
Electricity  Joint  Committee  (1920).  l>td.)  then  gave  evidence. 


and  corroborated  the  statement  made  by  Mr.  Kennedy  in 
his  opening  speech.  Sixjaking  with  regard  to  the  area  pro- 
posed under  tlie  present  scheme,  he  said  that  rather  to  his 
surprise  it  was  found  that  practically  the  whole  of  the  demand 
within  the  area  provisionally  dehmited  by  the  Commissioners 
camo  within  the  smaller  area,  dehued  by  the  companies.  It 
was  not  only  de.-irable,  but  es.sential,  that  the  greatest  possible 
number  of  undertakers  should  come  into  the  scheme  under 
some  joint  technical  control  if  the  highest  degree  of  eliiciency 
was  to  be  obtained.  It  was  the  opinion  of  the  engineers  that 
that  control  should  be  very  complete.  The  difference  between 
generating  costs  in  the  existing  stations  when  enlarged  and 
improved  and  the  cost  of  energy  generated  and  transmitted 
Irom  capital  stations  was  not  now  nearly  so  much  as  it  would 
have  been  a  few  years  ago.  In  the  past  economy  in  some 
Lx)ndon  stations  had  left  much  to  be  desired,  but  the  addi- 
tional 'iSU.UUU  kW  of  plant  which  the  Commissioners  had 
recently  sanctioned  was  to  be  plant  which  would  ensure  the 
highest  degree  of  economy.  As  to  the  capital  expenditure,  he 
and  Mr.  Partridge  had  worked  out  s(jme  supplementary  par- 
ticulars ba.sed  on  assumed  reductions  in  cost  of  plant,  rate  of 
interest.  &c.  They  had  assumed  that  the  rate  of  interest 
would  be  reduced  from  tii  per  cent,  to  5  per  cent.,  the  cost 
of  extra  plant  would  be  reduced  by  30  per  cent.,  coal  to  iJs. 
per  ton.  and  other  costs  reduced  by  -25  per  cent.  On  these 
assumptions,  the  new  capital  required,  for  the  first  stage, 
in.stead  of  being  ;£1.0.50.0UO.  would  be  reduced  to  £9ii:,W0, 
and  the  new  capital  in  the  second  stage  would  be  reduced 
from  £iiAoO.(M>  to  £7,115.000.  It  would  be  more  advan- 
tageous to  develop  existing  organisations  for  the  time  being 
under  central  control  than  to  put  down  capital  stations  at 
once.  The  conclusion  he  drew  from  the  hgures  was  that 
when  the  time  came  for  the  erection  of  the  capital  stations 
he  did  not  think  it  would  be  desirable  to  spend  £5,000,000 
on  existing  stations,  as  the  difference  between  the  cost  of 
enlarging  the  existing  stations  and  of  erecting  capital  stations 
would  be  so  small. 

In  answer  to  the  chairman,  Sir  Alex.ander  said  that  the 
action  of  the  Commissioners  in  authorising  the  erection  of 
additional  plant  with  a  capacity  of  2-50,000  kW  by  existing 
London  undertakings,  had  made  it  unnecessary  at  present  to 
erect  new  capital  stations. 

The  Chairman  said  the  Commissioners  had  sanctioned  that 
additional  plant  because  the  undertakings  concerned  would 
not  have  been  able  to  meet  their  statutory  obligations  other- 
wise. 

Continuing.  Sir  .iVlesaxder  Kek.xedy  referred  to  the  en- 
gineers' estimates  of  future  demands.  The  increase  for  the 
six  yeara  following  the  year  1919  was  based  on  an  increase 
of  26,000  kW  iier  annum,  which  was  26  per  cent,  more  than 
the  maximum  obtained  during  the  previous  six  years.  For 
the  next  live  years  they  had  assumed  an  increase  of  3G.00O 
kW  per  annum.  With  regard  to  grouping  and  interconnect- 
ing, they  had  endeavoured  to  provide  for  an  increase  of  load 
where  this  would  occur.  It  would  probably  be  six  or  seven 
years  before  the  capital  stations  would  be  necessary.  In 
three  or  four  years  the  capital  stations  would  probably  have 
to  be  designed  and  their  erection  decided  u|)ou.  and  at  that 
time  those  responsible  would  have  ;i  much  better  chance  of 
seeing  what  the  future  demand  was  likely  to  be.  If  after 
four  years  the  engint^er  to  the  Joint  .\uthority  had  made  up 
his  mind  that  the  capital  station  would  be  required  in  another 
three  years,  he  would  still  have,  under  the  estimates  set  out 
in  the  supplementary  particulars,  a  suthcient  margin  of  reserve 
plant  to  carry  him  on  for  those,  three  years.  .-Vs  to  the  rail- 
way companies,  in  the  technical  scheme  provision  had  been 
included  for  the  electrification  of  the  South  Ea.stern,  Oreat 
jEast<nn,  and  Brighton  Railways.  The  Soulh-Western  and 
North- Western  Railways  proposed  to  meet  their  own  demands 
by  extending  their  existing  works.  There  were  other  railways 
which  had  no  intention  of  electrifying  their  systems,  .■\fter- 
waids  it  was  found  that  the  Great  Ea.stern  and  Brighton 
Railways  were  putting  forward  proposals  to  the  Commissioners. 
The  Great  Eastern  Railway  had  a  particularly  advantageous 
site  of  its  own  for  the  generation  of  electricity,  and  had 
expressed  its  willingne.s.s  to  sell  any  surplus  electricity  gene- 
rated to  the  Joint  Authority.  The  Great  Eastern.  Korth- 
Western,  and  South-Western  had  allowed  him  to  say  that 
under  proper  arrangements  they  would  be  quite  willing  to 
supply  surplus  electricity,    if  desired. 

He  had  prepared  a  diagr.ini  of  the  diversity  factor  which 
would  be  obtained  if  all  the  London  undertakers,  both  local 
authorities  and  companies,  the  tramways,  and  the  railways, 
were  worked  from  one  single  station.  The  engineers  had 
been  given  the  maximum  demand  on  two  winter  days  by  all 
rhe  London  unilertakers.  They  had  tabulat«nl  those  hour  by 
hour,  and  added  together  the  total  demand  at  each  hour, 
and  had  .separately  added  up  (he  maxim.a  at  each  particular 
undertaking  which  occurred  at  different  hours.  The  result 
was  that,  taking  the  aggregate  instantaneous  demand,  this 
was  .SlO.OflO  kW,  and  the  aggregate  sum  of  (he  maxima  was 
;ill.(X)0  kW.  the  ratio  between  thos<>  being  1.07.  His  inter- 
pretation of  that  was  that  if  the  whole  of  the.^ie  companies 
and  local  authorities,  including  tramways  and  railways,  were 
all  worked  froni  one  station,  the  difference  between  (he  siiiii 
of  the  maxima,  and  the  actual  instantaneous  maximum  would 
be  7  per  cent.  Without  the  railways  the  instantaneous  maxi- 
mum would  be  214.000  kW.  and  the  sum  of  the  maxima, 
•2-2'2.70O    k\\'.     The    ratio  between   them    was   1.04,    and    1.07 
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with  the  railways,  so  that,  taking  the  winter  load,  the 
diflerence  was  ouly  3  per  cent.  That  3  per  cent,  would  be 
swallowed  up  by  a  number  uf  other  considerations. 

Mr.  Tlrnkr,  cross-examining  on  behalf  of  the  Conference 
of  Lociil  Authorities,  referred  to  the  question  of  control. 
Under  the  companies'  scheme  it  was  proposed  that  there 
should  be  complete  control,  whereas  under  the  local  autho- 
rities' scheme  there  would  be  some  measure  of  control,  but 
not  complete  control.  In  the  companies'  sclicme  only  those 
undertakers  who  agreed  would  be  controlled,  .\ssuming  that 
only  the  nine  companies  which  constituted  the  Joint  Com- 
mittee came  into  the  .scliemo.  which  would  be  more  likely 
to  improve  the  supply'.'  The  nine  companies  under  complete 
contiol.  or  the  whole  of  the  undertakers  in  the  area  uniU-r  the 
measure  of  control  suggested  in  the  local  authorities'  scheme'.' 
WlT.NESS  .Slid  that  if  only  nine  companies  came  in  they 
must  be  taken  as  a  nucleus  of  a  much  larger  authority. 

Further  discussion  on  the  point  of  the  degree  of  control 
to  be  exercised  by  the  Joint  .Vuthority,  as  provided  for  by  the 
two  schemes,  was  terminated  by  an  intimation  from  the 
chairman  that  this  was  a  matter  which  could  be  dealt  with 
by  counsel  in   their  closing  observations. 

Mr.  Turner  then  dealt  with  Clause  '24  of  the  companies' 
scheme,  which  provided  that  when  the  generating  station 
and  main  transmission  lines  of  an  undertaker  were  leased  to 
the  Joint  Authority,  the  latter  body  should  supply  to  the 
undertaker  energy  to  meet  his  statutory  obligations  at  a  price 
at  which  the  equivalent  price  per  unit  sent  out  should  not 
be  greater  than  the  cost  at  which  the  undertaker  would  have 
been  able  to  generate  and  send  out  if  the  lease  had  not  taken 
place.  In  addition.  Clause  34  provided  that  the  prices 
charged  by  the  Joint  Authority  should  be  fixed  with  a  view 
to  securing  that  the  receipts  therefrom  would  meet  the  liabili- 
ties on  revenue  account  and  provide  a  reserve  fund  for  depre- 
ciation and  renewal  of  plant,  &c.  Mr.  Turner  suggested  that 
there  would  be  no  funds  available  when  the  Joint  Authority 
came  to  apply  to  Clause  34. 

The  Chairjw.n  said  that  Clause  24  referred  to  the  cost  of 
energy  at  the  undertaker's  existing  stations,  and  as  soon  as 
the  maximum  loads  were  reached,  the  obligation  imposed 
under  that  clause,  as  he  understood  it,  would  cease  in  respect 
of  supplementary  units.  It  was  unreasonable  to  expect  any 
new  authority  to  undertake  for  all  time  and  under  all  circum- 
stances to  supply  at  prices  which  were  possible  with  plant 
at  pre-war  prices.  If  the  plant  had  to  be  extended  at  present- 
day  prices,  the  costs  would  go  up. 

Mr.  Kennedy  said  the  intention  of  the  clause  was  as  ex- 
pressed  by  the   chairman. 

The  Ch.mrman  pointed  out  that  the  whole  object  of  the 
Bcheuie  was  to  provide  electrical  energy  more  cheaply  than 
it  could  be  supplied  under  existing  conditions,  and  instanced 
the  case  of  the  Central  Co.,  and  its  arrangement  to  supply 
to  the  Westminster  and  Pall  Mall  Co.,  which  was  an  example 
of  what  it  ■was  hoped  to  bring  about  under  the  proposed 
scheme. 

The  economy  to  be  effected  by  the  operations  of  the  Joint 
.Authority  was  further  discussed,  the  conclusion  of  Sir  Alex- 
ander Kennedy  being  that  a  substantial  saving  would  be 
effected.  The  extent  of  this  saving  could  ouly  be  ascertained 
by  an  investigation  into  every  one  of  the  present  under- 
takers' accounts. 

Mr.  Rider  and  Mr.  Wordingham  here  said  they  were  unable 
to  give  any  figures  in  this  connection,  but  Mr.  Donald,  for 
the  Poplar  sc-heme,  said  he  would  be  able  to  give  actual 
figures  when   his  scheme  was  dealt   with. 

Mr.  Donald,  cross-examining,  askeil  a  number  of  questions 
with  regard  to  the  effect  of  the  rental  clause  in  the  present 
scheme  on  the  figures  submitted  in  the  supplementary  par- 
ticulars, and  the  extent  to  which  that  clause  modilied  the 
figures.  Sir  Alexander,  however,  could  not  deal  with  this 
point,  which,  it  was  pointed  out,  Mr.  i'ladgate  had  said 
would  be  dealt  W'ith  by  the  engineering ,  w'itnesses.  In  the 
end  it  was  agreed  that  if  Mr.  Fladgate  could  not  deal  with 
the  point  on  Thursday  the  promoters  would  bring  forward 
another  witness  to  deal  with  it. 

Sir  Herbert  Nield,  on  behalf  of  the  Surrey  County  Council, 
suggested  that  the  companies  should  confine  their  area  on 
the  north  and  south  to  the  London  County  area,  so  that 
Surrey  could  bring  up  its  own  scheme  to  deal  with  the  county. 
The  South-Western  and  Brighton  railways  had  generating 
stations  in  the  county,  and  the  South-Western  Railway  was 
willing  to  consider  the  installation  of  additional  plant  at  its 
station  in  order  to  help  with  the  supply  so  long  as  this  did 
not  interfere  with  its  own  railway  supply.  Supposing 
terms  could  he  arranged  with  the  railway  companies  in  the 
reasonably  near  future,  would  it  not  be  reasonable  to  ask 
that  the  whole  of  the  county  of  Surrey  should  be  left  out 
of  the  present  scheme,  so  that  the  county  could  bring  up 
its  own  scheme'.'  Sir  Alexander  replied  that  if  such  a  scheme 
could  be  brought  up  there  might  be  something  to  be  said  for  it. 
In  reply  to  Mr.  Tyler,  Witness  said  the  load  factors  taken 
by  him  for  traction  were,  for  the  L.C.C.  tramways.  47.4fi. 
Lots  Road.  47.4.  Nor(h-We.>tern  Railway,  .34.01,  Metropolitiin, 
32.  Great  Western.  4.'i8,  and  he  put  it  at  an  average  nl  10  per 
cent.  He  admitted  that  the  load  factor  would  be  improved 
by  goods  traffic,  a  good  deal  of  which  was  worked  during  the 
night,  but  he  did  not  think  the  diversity  factor  ■n'ould  be 
very  much  affected. 
The  inquiry   then   adjourned   until  Thursday. 


Mr.  Fladgate  was  recalled  towards  the  end  of  the  Thursday 
morning  session  for  further  cross-examination.  Sir  Alexander 
Kennedy's  cross-cxammation  having  been  concluded  without 
throwing  much  fresh  light  on  the  question. 

Mr.  Donald,  for  the  iiast  London  scheme,  questioned  Mr. 
Fladgate  at  length  on  the  supplementary  particulars  of  the 
nine  companies,  with  a  view  to  showing  that  the  finance  of 
the  proposal  was  unsound.  The  point  was  that  under  the 
revised  scheme,  with  the  smaller  area,  the  financial  position 
could  be  changed,  and  counsel  wished  to  get  at  the  exact 
quantity  of  the  change. 

Mr.  I'ladgate  found  himself  unable  to  answer,  and  it  was 
left  to  the  financial  export  who  is  to  be  called. 

Sir  John  Snell  .said  that  if  it  was  intended  by  the  scheme 
that  the  rent  of  7  jwr  cent,  on  the  cost  of  the  plant  less 
depreciation  should  continue  for  60  years,  it  might  be  that 
it  would  have  to  be  paid  long  after  the  life  of  the  plant 
in  the  station  at  the  time  of  the  acquisition.  Therefore, 
the  Joint  Authority  would  be  paying  upon  plant  which  it  did 
not  have  the  use  of. 

Sir  Harry  Hawauu,  on  the  other  hand,  said  the  position 
was  that  the  rental  of  7  per  cent,  was  in  lieu  of  a  lump  sum, 
and  it  did  not  matter  over  what  period  the  rental  was  paid. 
.•\t  the  same  time  he  said  none  of  the  tables  in  any  ot  the 
three  schemes  showed  precisely  what  the  financial  position 
of  the   Joint  Authority  as  a  sepai'ate  entity   would   be. 

Mr.  Donald  said  the  effect  of  the  rental  scheme  for  acquii-- 
ing  the  generating  stations  had  not  been  taken  into  account 
in  the  tables  in  the  scheme,  because  this  method  of  acquisi- 
tion was  not  before  the  engineers  when  they  drew  up  the 
technical  scheme  upon  which  the  finances  were  based. 

Answering  Mr.  Baker,  for  the  North  Metropolitan  Electric 
Power  Co.,  Mr.  Fladgate  said  he  personally  saw  no  reason 
why  the  power  areas  of  the  North  Metropolitan  and  Metro- 
politan Co.'s  should  not  be  excluded  from  the  area,  because 
it  w-as  hoped  to  make  satisfactory  arrangements  with  the 
power  companies. 

Mr.  Baker  said  that  w-as  precisely  the  North  Metropolitan 
Power  Co.'s  position  and,  moreover,  there  was  already  the 
necessary  statutory  provisions  to  enable  that  to  be  done. 
He  asked  for  the  exclusion  of  the  whole  of  the  company's 
power  area,  as  well  as  the  Willesden  power  station,  which 
w-as  not  in  the  Power  Co.'s  power  area. 

Mr.  Henderson,  for  the  L.C.C,  said  he  was  anxious  to 
understand  the  legal  questions  involved  in  the  proposed  leas- 
ing or  hire  purchase  scheme.  A  company  had  no  powers  to 
transfer  its  generating  station  without  a/  special  order  or  an 
Act  of  Parliament. 

W'lTNESs  said  he  was  not  divesting  himself  of  any  of  his 
powers.  He  was  only  transferring  his  plant,  and  could  erect 
a   station   elsewhere. 

Sir  John  Snell  suggested  that  the  point  might  be  met  by 
the  last  words  of  Section  14  of  the  Act  of  1919.  which  said  a 
company  could  divest  itself  of  its  powers  by  a  Special  Order 
or  Act  of  Parliament.  The  Commissioners  could  make  the 
Special  Order  in  setting  up  the  Joint  Authority. 

Mr.  Henderson  said  it  depended  on  the  true  interpretation 
of  the  words  in  question.  Did  it  mean  that  where  a  company 
was  con.stituted  by  a  Special  Order,  such  a  lease  could  only 
be  granted  by  a  Special  Order,  and  where  a  company  was 
constituted  by  an  Act  of  Parliament  any  transfer  of  the  powers 
niust  be  by  Act  of  Parliament.  His  point  was  that  th^!re 
was  a  doubt  whether  the  Commissioners  had  any  powers  to 
authorise  companies  to  lease  their  stations,  without  there 
being  special  .statutory  authority  to  do  so. 

.Mr.  Kennedy,  for  the  companies,  .said  he  agreed  there  might 
bo  legal  ditiiculties.  but  they  could  be  got  over. 

Mr.  Henderson  said  that  under  the  L.C.C.  scheme  there 
was  onl.y  an  acquisition  of  the  generating  stations  for  which 
there  existed  statutory  powers,  but  there  were  no  statutory 
powers  authorising  a  lease  in  the  way  suggested  in  the  scheme. 

Mr.  Fladgate  said  that  if  such  a  proposal  could  be  carried 
through,  it  would  save  a  very  great  deal  of  movement  of 
money.  If  the  scheme  was  so  good  in  its  merits  that  the 
Commissioners  recommended  it  for  acceptance,  whatever  diffi- 
culties there  might  be  he  could  not  imagine  Parliament  would 
not  grant  the  necessary  permission.  It  would  certainly  be 
necessary,  in  his  opinion,  to  go  to  Parliament  for  permission 
to  extend  the  tenure  of  the  distributors  and  the  powers  to 
lease  the  generating  stations  could  be  dealt  with  at  the  same 
time. 

At  the  conclusion  of  his  cross-examination,  Mr.  Fladgate 
was  questioned  by  the  Commissioners.  Asked  by  Sir  Harry 
Haward  why  the  constitution  of  the  Joint  Authority  set  out 
in  the  original  scheme  had  been  abandoned.  Mr.  Fladgate 
said  that  gave  representation  to  authorised  distributors, 
because  they  were  authorised  distributors,  but  the  revised 
scheme  only  gave  representation  to  those  authorities  which 
were  financially  or  in  some  other  way  interested  in  the  Joint 
.Vuthority. 

Sir  Harry  Haward  said  that  on  the  system  of  representation 
now  suggested,  the  Joint  .-Vuthority  might  consist  of  84  mem- 
bers if  the  Corami.s.sioners'  arm  \vorp  t.iken  or  62  if  the  com- 
panies' area  was  taken,  and  (IkiI  would  make  a  very  large 
body. 

Mr.  Fladgate  said  that  was  the  reason  why  it  was  proposed 
to  delegate  the  work  to  the  Technical  and  Finam-e  Com- 
mittees and  no  doubt  others  would  be  appointed.  He  con- 
sidered 29  or  31  working  members  as  in  the  case  of  the  L.C.C. 
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gcheme,  and  even  in  that  case  there  would  have  to  be  com- 
mittees. 11'  the  general  body  of  members  was  increased,  and 
the  work  done  by  committees,  he  (.'onsidered  there  would  be 
ffeater  efficiency,  because  of  the  ^'reater  choice.  Even  'Ji) 
or  25  members  as  workinj^  members  of  an  authority  such  as 
this  was  too  large  if  any  practical  work  was  to  be  done. 

Sir  Harrv  Hawarii  said  that  as  he  saw  the  matter  at  present. 
the  introduction  of  the  financial  qualitication  for  membership 
of  the  Joint  Authority  would  create  considerable  complication. 
Mr.  Fla:iu.\te  said  the  object  of  the  scheme  was  to  get 
something  done  soon.  For  that  purpose,  the  .Joint  lilectricity 
Authority  required  stations  and  money.  The  hope,  wa.s  that 
the  local  auttiorities  would  come  in,  and  that  the  Companies 
would  find  the  money  necessary  for  the  lirst  few  years,  and  in 
that  event  he  felt  a  great  deal  would  have  been  achieved  for 
the  benefit  of  London.  It  was  the  first  step  which  was  im- 
portant, and  when  that  first  step  w'as  taken,  the  rest  would 
follow,  and  the  Electricity  Authority  would  be  handed  over  an 
undertaking  wliich  could  be  developed  on  the  right  lines. 

Discussing  labour  representation  on  the  .Joint  Authority.  Mr. 
Fladgate  said  he  had  no  objection,  but  he  did  iiot  think  for 
practical  purposes  it  would  be  of  any  advantage.  Payment  of 
the  chairman  of  the  Finance  and  Technical  (Jommittees  was 
liiuched  upon  by  Sir  Plarry  Haward.  who  suggested  that 
this  was  not  necessary,  but  Mr.  Fladgate  thought  the  duties 
would  be  very  onerous,   and  should  be  paid  for. 

Answering  further  questions,  Mr.  Fladgate  agreed  this  was 
a  private  company  enterprise  scheme,  and  the  companies  were 
.prepared  to  find  ±T,'2UU,0UO  necessary  for  the  initial  stage.  That 
was,  he  contended,  evidence  of  the  bona-fidcs  of  the  companies. 
So  far  as  capital  was  concerned,  he  agreed  that  in  existing 
lircumstances  there  would  be  a  dilference  of  at  least  1  per 
ioiit.  in  favour  of  the  L.O.C.  over  a  Joint  Authority  without 
the  security  of  the  rates.  Unless  the  Joint  Authority  had 
complete  control  of  the  generating  stations  iu  some  form, 
he  believed  it  would  be  absolutely  impossible  to  effect  any 
uuprovement  in  the  present  conditions. 

Sir  Harrv  JUaward  compared  the  proposal  of  the  companies 
;is  regarded  purchase  with  that  of  the  L.C.C.,  and  pointed  out 
that  the  L.C.C.  scheme  did  not  propose  to  take  over  obsolete 
plant,   whereas  the   companies  did. 

Mr.  Fladgate  said  the  L.C.C.  suggestion  would  have  the 
ollect  of  the  stations  being  acquired  at  different  periods,  which 
would  be  most  unsatisfactory.  He  would  prefer  that  the 
companies  should  hand  over  their  generaTing  stations  in.  say, 
three  or  four  years,  which  would  give  the  Joint  Aulhority 
an  opportunity  of  doing  the  important  work  of  linking-up,  the 
companies  being  meanwhile  under  the  control  of  the  Joint 
Authority. 

The  term  of  years  for  extension  of  the  distributing  rights  was 
next  discussed.  Sir  Harry  Haward  pointed  out  that  whereas 
the  L.C.C.  did  not  propose  any  term  of  years,  the  companies 
now  proposed  that  the  period  should  be  5U  years  from  193L 
Mr.  ITladgate  said  that  somewhat  similar  terms  were  proposed 
by  the  L.C.C  in  its  Bill  of  1914,  but  that  was  a  proposal  to 
form  a  new  operating  company  which  should  have  a  concession 
for  50  years. 

Mr.  Henderson  said  it  would  have  to  be  a  matter  of  bar- 
gaining between  the  L.C.C.  and  the  companies. 

As  to  the  mode  of  payment,  Mr.  Fladg.we  said  he  had  no 
objection  to  the  L.C.C. 's  paying  off  the  capital  sum  by  giving 
notice  instead  of  paying  7  per  cent,  for  the  whole  period. 
Personally,  he  felt  tnat  6  per  cent,  might  be  a  sufficient  sum 
for  the  rental  figure. 

Sir  Harrv  Hawaru  appeared  to  think  that  the  purchasing 
authority  should  have  the  right  of  paying  off  the  cost  of  the 
generating  stations  and  mains,  if  it  desired,  and  witness  saw 
no  objection. 

.Mr.  Page  referred  to  the  representation  on  the  Joint  Autho- 
rity, and  Mr.  Fladgate  said  the  intention  was  that  authorities 
i^ivmg  financial  assistance  should  have  a  greater  representation, 
i'V  increasing  the  financial  assistance  given,  than  an  authorised 
flistributor  entei'ing  into  an  agreement  to  take  a  supply  from 
tb.c  Joint  Authority.  The  latter  could  only  have  one  vote  in 
any  event,  whereas  the  former  would  have  one  vote  for 
every  £1(HJ,0U0  subscribed  or  guaranteed. 


I  On  ]<\-iday.  July  1st,  Mr.  G.  W.  Partridge  (Chief  Engineer 

(to  the  London  Electric  Supply  Corporation)  gave  evidence  in 
Rupiwrt  of  the  Comjianies'  scheme.  He  referred  particularly 
to  an  arrangement  which  had  been  made  with  the  Governor  of 
the  Gas  Light  &  Coke  Co.  with  regard  to  leasing  part  of  that 
company's  site  at  Beckton.  The  advantages  which  would 
accrue  ifrom  generating  electricity  on  this  site  would  result 
in  effecting  large  economies.  Arrangements  had  been  made 
with  the  Gas  Light  &  Coke  Co.  to  lease  part  of  its  site  to  the 
Miint  Authority  for  99  years^although.  of  course,  a  binding 
uicement  had  not  l>een  entered  into.  The  site  would  accom- 
Mi.idate  a  generating  station  with  a  capacity  up  to  200,000  kW. 
t  was  not  proposed  to  erect  the  station  all  at  once,  but  in 
■irtions.  as  the  demand  grew. 

Dealing  with  the  advantages  of  such  an  arrangement.  Mr. 
f.irtridgo  .siid  that  in  the  first  place  the  cost  of  fuel  would 
be  largelv  reduced,  owing  to  the  large  quantity  of  coke  and 
.  coke  breeze  available  on  the  site.  This  would  be  burned  in 
boilers  specially  designed  for  the  puriio.^e.  and  there  was  no 
rliflicultv  in  burning  it.  lliere  would  also  be  a  great  saving 
in  capital  outlay,  because  of  the  existing  wharves,  piers,  rail- 


way sidings.  &c.,  which  were  available,  and  the  fact  that  the 
river  would  not  need  to  be  dredged.  Thero  were  three  means 
ol  gettmg  fuel.  The  first  was  the  coke  breeze  and  coke  from 
the  gas  works ;  secondly,  the  coal  required  for  the  generating' 
station  would  be  handled  by  the  existmg  piers  and  other  facili- 
ties; and  thirdly,  the  coal  contractors  had  an  unloading  jetty 
immediately  alongside  of  the  site,  bo  that  colliers  could  bo 
unloaded,  and  special  railway  sidings  or  transporters  would  be 
installed  connected  directly  to  the  power  station.  The  con- 
tractors had  facilities,  he  believed,  for  unloading  about  5.00U 
tons  of  coal  on  one  tide.  The  Gaa  Ijght  &  Coke  Co.  was 
handlmg  about  2  million  tfms  of  coal  per  annum  at  this  site, 
and  the  additional  coal  required  for  the  generating  station 
would  not  be  a  very  great  amount.  There  would  also  be  no 
difficulty  m  housing  the  employes  of  the  power  station,  and 
there  were  tramway  and  railway  facilities.  The  joint  working 
of  the  two  companies  could  be  a  further  advantage  in  con- 
Me(  tion  with  the  utilisation  of  coal.  If  any  further  improvc- 
meuts  w-ere  made  in  the  carbonisation  of  coal,  or  if  the  utili- 
sation of  w;aste  heat  or  by-products  became  practicable  and 
economical  in  the  future,  such  improvements  could  be  utilised 
for  the  mutual  benefit  of  the  two  companies.  Again,  there 
was  an  advantage  due  to  the  close  proximity  of  the  northern 
outfall  sewer,  which  would  be  of  great  value  in  connection 
with  the  laying  of  transmission  hnes,  and  would  save  a  con- 
siderable amount  of  money  in  the  reopening  and  repair  of 
pubhc  streets. 

Mr.  Partridge  added  that  Sir  Alexander  Kennedy.  Mr.  Rider, 
and  Mr.  Wordingham  thoroughly  endorsed  all  he  had  to  say 
in  this  matter. 

Cross-examined  by  Mr.  Donald,  for  the  Poplar  scheme,  wit- 
ness said  the  saving  in  connection  with  the  provision  of  jetties 
would  be  approximately  anythmg  from  i'300,000  to  i'400.000 
in  capital  cost. 

Mr.  Page,  one  of  the  Commissioners,  pointed  out  that  the 
electricity  authority  would  have  to  pay  for  the  use  of  the 
jetties. 

Mr.  Partridge  agreed.  Continuing,  he  said  that  the  figure 
he  had  mentioned  would  include  the  cost  of  dredging  the 
river,  and  the  erection  of  piers,  railway  sidings,  gantries.  &c., 
for  a  100.000-k\V  station.  The  figure  was  a  conservative  one. 
He  could  not  estimate  the  annual  saving  which  would  be 
effected  by  the  use  of  the  special  facilities  at  the  Beckton  site, 
but  it  would  be  considerable.  The  saving  with  regard  to  the 
disposal  of  ash  would  also  be  considerable. 

Mr.  Donald  then  dealt  with  the  three  capital  stations  which 
it  was  proposed  to  erect  in  the  eastern  part  of  the  area  under 
the  scheme,  and  suggested  that  these  were  too  near  each  other. 
Also  two  of  the  sites  were  chosen  primarily  in  order  to  deal 
with  the  railway  load.  Mr.  Partridge  said  the  particular  sites 
were  chosen  because  the  densest  part  of  the  load  was  in  that 
district.  In  addition  to  the  railway  load,  there  was  also  the 
load  on  the  south  side  of  the  river,  which  would  be  dealt  with 
by  the  suggested  capital  station  on  the  south  side.  Mr.  Donald 
poiuted  out  that  by  putting  the  stations  lower  down  the  river, 
out  of  the  London  area,  there  would  be  a  saving  in  rates. 

Sir  Harry  Haward  referred  to  the  difficulty  of  holding  pos- 
sible sites  for.  say.  seven  years,  because  it  was  not  proposed 
to  build  capital  stations  until  then,  and  it  was  a  difficult  thing 
to  hold  options  over  sites  which  would  not  be  required  for 
seven  years. 

Mr.  Partridge  said  he  thought  the  Governor  of  the  Gas 
Light  &  Coke  Co.  would  be  prepared  to  leave  the  matter  over. 
Sir  Harry  Haward  expressed  some  doubt  as  to  the  advan- 
tage of  erecting  a  costly  generating  station  on  a  leasehold 
site,  but  Mr.  Partridge  said  he  thought  there  was  no  dis- 
advantage in  doing  this. 

Continuing,  Sir  Harry  said  that  if  the  station  were  erected 
and  the  plant  installed  by  the  Joint  Electricity  Authority,  they 
would  probably  have  paid  off  the  whole  of  the  loan  raised  for 
that  purpose  in,  say.  60  years.  What  was  to  be  the  position 
for  the  remainder  of  the  lease'.'  Surely  it  would  be  impos- 
sible to  put  in  new  plant  if  the  whole  building  were  to  be- 
come the  property  of  the  Gas  Light  &  Coke  Co.  in  the  end? 
Mr.  Partridge  said  that  the  saving  effected  by  using  the  Beck- 
ton site  would  be  such  that  in  his  opinion  it  would  be  worth 
while  erecting  the  station.  Moreover,  he  should  imagine  that 
in  GO  years  gas  and  electricity  would,  at  any  rate,  be  produced 
by  entirely  different  methods.  In  reply  to  a  further  question 
by  Sir  Harry,  witness  said  there  were  some  London  stations 
erected  on  leasehold  lands. 

T^eplying  tc  Mr.  Page,  Mr.  Partridge  said  the  electricity 
authority  would  pay  for  the  privilege  of  using  the  various 
facilities  already  existing  at  the  Beckton  site,  but  he  did  not 
anticipate  that  this  would  amount  to  very  much.  The  amount 
saved  on  fuel  would  depend  on  the  cost  of  coke.  The  average 
cost  of  the  coke  would  be  slightly  less  than  that  of  coal,  but 
the  cost  of  the  breeze  would  only  be  half  that  of  coal.  They 
would  not  get  the  same  efficiency  in  burning  breeze  as  with 
e<ial.  IJo  had  burned  a  great  deal  of  breeze,  and  although 
there  had  been  a  certain  amount  of  trouble,  he  was  burning  it 
very  efficiently  to-day. 

In  reply  to  Mr.  Lackie.  one  of  the  Commissioners,  Mr. 
rAUTRinoE  said  the  coal  storage  would  be  independent,  and 
there  would  be  room  for  about  liO.OtX)  tons. 

Mr.  D.  Mu.XE  Watson.  Governor  of  the  Gas  Light  &  Coke 
Co..  was  then  called,  and  said  he  had  had  many  interviews 
with  Sir  .\lexander  Kennedy  and  Mr.  l^artridge.  two  of  the 
engineers  for  this  si-heme,  with  regard  to  the  erection  of  a 
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power  station  on  the  Gas  Co.'s  site  at  Beckton.  and  the  site 
had  been  gone  ovci-  with  the  Gas  Co.'s  engineei-s,  with  a  view 
to  seeing  il  an  acL-eptable  arrangement  was  possible.  Person- 
ally, he  considered  it  would  be  \ery  advantageous  from  the 
point  of  view  of  his  company  and  the  supply  of  electricity  for 
the  reasons  \\hich  had  been  outlined  liy  Air.  Partridge.  He 
would  be  prepai'ed  to  advise  his  Board,  if  a  satisfactory  ar- 
rangement could  be  come  to.  to  grant  a  lease  to  the  London 
Electricity  Joint  Committee  (i9"2U).  Ltd.,  for  99  years  for  the 
purpose  of  erecting  an  electric  power  house  and  working  in 
conjunction  with  the  gas  comiiany.  Such  a  leaae  woulu  not 
require  statutory  authority. 

bir  JluiiiKiiT  Nibxu,  who  appears  for  the  Hertfordshire 
County  Council  in  opposition  to  the  electrical  schemes,  asked 
if  Mr.  Milne  Watjjon  had  not  some  apprehensions  as  to  what 
might  happen  to  hiiu  if  he  got  into  such  close  contact  u  ith  an 
electrical  neighbour.  Mr.  AIiLMi  Watso.n  said  he  had  none 
whatever. 

Su-  lliiihiJiT  NiELD  :  I  sliould  have  thought  it  was  a  case  of 
the  \  iiuiig  lady  who  went  for  a  ride  on  the  tiger. 

Mr.  .Mii.Nii  Watso.n  :  It  depends  on  who  is  the  tiger. 

Su-  Hakri'  Haward  (one  of  the  Conimis.-^ioneis)  raised  the 
question  of  preserving  the  buildings  and  plant  for  the  lessees 
at  the  end  of  the  term,  supix)sing  thorn  to  have  a  value. 

.Mr.  MiLXE  Watson  said  it  would  all  dcix-nd  on  the  terms 
of  the  lease.  If  the  Gas  Co.  was  going  to  lose  the  right  to 
take  over  the  plant  at  the  end  of  the  lease,  it  would  be 
necessary  for  the  terms  to  be  different  from  wbat  they  other- 
wise would  be. 

Mr.  Booth  (one  of  the  Commissioners),  taking  up  the 
point  dealt  with  by  Sir  Herbert  Isield,  said  he  had  heard  Mr. 
Watson  give  evidence  on  another  occasion  to  the  eQect  that 
he  had  satisfied  himself  that  the  time  had  come  when  the 
cut-thrixit  policy  as  between  gas  and  electricity  supply  had 
gone.  He  imagined  Mr.  Watson  was  of  opinion  that  there 
was  no  reason  why  the  gas  and  electrical  industries  should 
not  work  side  by  side,  and  that  the  lield  was  big  enough 
for  both   of  them. 

Mr.  MiL.NE  Watson  agreed,  and  said  that  such  a  scheme 
as  this  would  be  in  the  national  interest.  Indeed,  it  would 
be  in  the  national  interest  to  bring  both  industries  together 
generally.  The  gas  companies , had  a  large  amount  ot  solid 
fuel  which  had  to  be  disposed  of,  and  if  it  could  be  disposed 
of  close  at  hand  it  was  better  for  both  parties ;  it  saveu  the 
transport  and  possible  double  handling  of  large  quantities 
of  bulky  solid  fuel.  It  was  not  a  question  of  one  swallowing 
the  other,   but  of  their  helping  each  other. 

.Vnswering  Mr.  Page,  Mr.  \Vatson  said  there  was  always 
a  surplus  of  coke  available.  A  got.d  deal  of  it  was  exported 
at  present,  and  there  would  be  no  difficulty  in  always  having 
suflu-ient  for  an  electricity  gencratmg  station. 

Sir  John  S.nei.l  (chairman)  said  he  gathered  that  there 
would  be  no  dilticulty,  in  Mr.  WaLson's  view,  in  the  elec- 
tricity \Mirks  having  the  use  of  the  coaling  facilities  at  Beckton, 
and  that  such  use  would  not   interfere  with  the  gasworks. 

Mr.  Watson  said  arrangements  ci.uld  ea.sily  be  made  for 
taking  fuel  in  without  interference  with  the  gasworks.  Coke 
could  be  taken  direct  from  the  gasworks  retorts  into  the  other 
works. 

Sir  John  Snell  said  he  presumed  that  the  Gas  Light  and 
Coke  Co..  with  its  great  organisation,  was  watching  the 
question  of  iriiproveil  methods  of  carboni.'^ation,  and  if  any 
process  of  low-tcniiicralure  carbonisation  became  practicable 
it  would  be  pos.silile  for  the  gas  company  to  carry  it  out. 

Mr.  Mll^NE  Watson  replied  that  that  was  so,  and  if  such 
a  development  did  take  place,  an  electric  power  station  was 
one  of  the  best  means  for  utilising  the  gas  so  produced. 

Mr.  W.  A.  Peahman,  secretary  to  the  VVestrain.ster  Elec- 
tric Supply  Co.,  was  ue.\t  called,  and  handed  in  a  table  deal- 
ing with  the  proposal  by  which  the  .kiint  .\uthority  will  pur- 
chase the  generating  stations  of  the  companies  and  local 
authorities.  Great  difliculty  was  experienced  in  understand- 
ing the  purport  of  it,  and  it  was  arranged  that  .Mr.  Pcniiiiiii 
should  be  called  at  a  later  stage  to  be  cross-exaniined  with 
regard  to  it.  Mr.  Pearman's  explanation  may  be  siaiimarised 
as  follows:  The  Joint  Electricity  .Authority  should  purcha.se 
the  generating  stations  and  transmission  mains  on  the  basis 
of  cost  less  depreciation,  either  by  i)ayment  of  a  lump  sum 
or  111  the  fnriu  of  a  rental  calculated  on  the  basis  of  7  p<'r 
cent,  per  annum  of  the  ascertained  value,  plus  a  sinking  fund 
to  \\i|ie  out  the  capital  cost  at  the  end  ot  a  period  correspond- 
ing with  the  termination  of  the  companies'  cxtenih'd  tenure 
as  distributors,  say,  .50  years  from  J931.  .According  to  the 
calculations  the  value  of  the  plant  to  be  purchased  in  the 
area  taken  Ijy  the  companies'  scheme,  is  at  present  Id.li 
milli(iiis  sterling,  this  hgure  including  companies  and  local 
aiitlmrities.  la  1931,  the  value  would  be  reduced  to  4.77o 
iMillioos  sterling. 

Sir  llMiitY  HAWAtm  said  it  was  quite  impossible  to  judge 
the  elTect  of  the  i)roposal  unless  the  companies'  undertakings 
were  kept  s«'parate  from  the  local  authorities,  and  Mr.  Pear- 
man  agreed  to  bring  up  further  statistics  on  these  lines. 

Mr.  .\RTHt-R  CoixiNs.  city  treasurer  of  Birmingham,  wns 
then  (Mlled  as  thr>  linam-ial  witness  for  the  Confeienee  of  Local 
Aiitlidrities'  selieiiie.  he  haviriL.'  been  prevented  by  illness  from 
altendinu  when  this  scheme  was  previously  before  the  Coiii- 
niissioners.  He  put  it  that  the  .Joint  Authority  should  be 
able  to  raise  monev  at  6i  per  cent,  without  the  security  of 
the  rates,   because  of  the  guaranteed  income  it  would   have. 


This  should  be  2  per  cent,  better  than  the  railways  would 
be  able  to  raise  money  at  for  erecting  generating  stations. 
At  the  beginning,  the  Joint  Electricity  Authority  would  not 
need  to  raise  much  money,  and  he  strongly  urged  that  the 
Commissioners  should  recommend  the  'lYeasury  to  assist  iu 
the  early  period  with  a  loan.  Under  the  .\ct  of  1919,  the 
IVeasury  could  advance  money  to  the  Ministry  of  Ti'ansport 
for  the  erection  of  generating  stations,  and  he  should  think 
the  Joint  .\uthority  could  be  assisted  in  this  way.  It  was 
true  that  such  loans  to  the  Ministry  of  Transport  could  only 
be  for  a  period  of  two  years,  but  under  the  ISo.  '2  Eleclruitv 
Bill  it  was  proposed  to  increase  that  period  to  hve  yeaih, 
and  that  shoiTid  be  sufficient  for  the  early  needs  of  the  .Joint 
.\uthority.  With  regai'd  to  meeting  the  administrative  ex- 
penses of  the  Joint  .Authority,  as  a  result  of  the  evidence 
given  to  the  Commissioners,  he  was  of  the  opinion  that  tUvx 
exix;nses  should  be  met  by  the  distributors  who  took  supply, 
in  proportion  to  the  units  taken,  by  the  authorised  distributors 
who  did  not  take  supply,  in  a  smaller  ratio,  and  on  soiiu^ 
basis  by  the  other  authorities,  so  that  all  parties  concerned 
contributed.  He  put  such  contributions  to  the  adminislratnc 
expenses  on  the  .same  basis  as  a  subscription  to  the  I..M.K.A. 
or  the  Municipal  lYamways  .A.ssociation,  or  the  .'\ss()ciat)(in 
of  Municipal  Corjiorations,  ui  that  the  Joint  Authority  would 
have  in  its  charge  the  general  good  of  the  electricity  supply 
in  the  whole  area.  'Hie  terms  of  purchase  of  the  local  autho 
rities'  undertakings  should  be  either  the  transference  of  tln' 
stations  with  outstanding  debts  or  the  payment  of  capital  cu.-l 
less  dej>reciation,  whichever  was  the  greater. 

."Vuswering  Mr.  Henderson,  for  the  L.C.C,  Mr.  CoiAlNS 
said  that  authority  should  pay  a  substantial  share  of  tht 
administrative  expenses  of  the  Joint  Authority.  .  ,   , 


On  Tuesday,  July  Jth,  .Mr.  CV)LL1ns  was  cross-examined  by 
Mr.  Donald  on  the  estimates  of  the  scheme,  and  admitted  that 
the  liguies  concerning  the  Conference  scheme  did  not  give  any 
estimate  of  the  cost  of  electricity  at  any  particular  stage'  of 
the  undert-aking. 

Sir  JuuN  Snell  put  a  number  of  questions  on  this  point, 
and  suggested  that  it  would  have  been  an  advantage  to  have 
had  ligures  of  this  character.  It  rather  seemed  that  the  pro- 
moters had  not  given  consideration  to  the  matter,  yet  it  waiB 
a  most  importani  one. 

Mr.  Collins  said  that  although  he  had  put  in  similar 
figures  in  other  inquiries  held  by  the  Commissioners,  and  the 
terms  of  the  Commissioners'  notice  with  regard  to  the  present 
inquiry  called  for  such  figures,  he  must  frankly  say  that  in  the 
case  of  London  the  conditions  were  such  that  it  was  impos- 
sible to  put  forward  such  ligures. 

Counsel  then  asked  questions  about  the  proposed  purchase 
terms  in  the  companies'  .scheme.  Mr.  Collins  .said  that  al- 
though this  was  not  his  proposal,  he  was  willing  to  discuss  it. 
.■\fter  a  great  deal  of  argument,  it  was  agaiu  made  clear  by 
Mr.  Kennedy  that  the  eomiianies  wanted  the  cost  of  the  plant 
paid  either  as  a  caiutal  sum  or  by  instaliiients  iu  the  form  of  a 
rental. 

Sir  John  Smi.l  asked  if  il  wi-vr  I  he  intenlioii  of  the  Com- 
l)anies  that  the  amount  paid  tn  them  shniild  not  he  gieater 
than  the  interest  and  sinking  fund  charges  payable  on  the 
debt.  If  that  were  so,  it  was  a  simple  issue  which  he  could 
understand. 

Mr.  Sydney  Mouse,  fur  the  (c  iinty  of  London  and  other 
companies,  said  he  diil  iicit  uiideistand  the  proposal  in  that 
way. 

Sir  Hauri'  Hawahd  .said  he  thought  the  position  was  clear 
so  far  as  the  Companies  were  concerned,  it  they  wanted  a  cer- 
tain sum  either  as  a  lump  sum  or  in  instalments.  'The  posi- 
tion, however,  was  diflerent  from  the  point  of  view  of  the 
.loint  Electricity  .\iithority.  because  if  the  ;unoiint  was  paid 
by  instalments  over,  say,  50  e.r  (it)  years,  it  would  happen  that 
some  of  the  plant,  if  not  all  the  plant,  would  be  worn  out 
before  the  instalments  to  the  Companies  were  pai<l,  and  it 
would  not  do  to  have  another  loan  running  while  the  instal- 
ments were  unfinished. 

Eventually,  it  was  agreed  that  the  financial  experts  should 
i-onfer  and  try  and  arrive  at  a  definite  scheme  fur  the  pur- 
ebase  of  the  generating  stations  and  Iransmi.ssion  mains,  in 
order  that  it  could  be  seen  in  figures  exactly  what  the  linaii 
eial  result  would  be.  An  drawn,  the  sebeine  was  inribigiious. 
as  already  pointed  (Jiit. 

Mr.  Henderson,  for  the  L.C.C,  said  llial  it  the  stati'inent 
of  the  eompani(^s'  position  made  by  Sir  Many  Haward 
was  accepted,  it  would  remove  many  of  his  objections. 

Mr.  Kenxrdv  said  that  at  the  moment  he  thought  that 
statement  did  explain  the  position,  but  he  would  like  an 
opportunity  of  consulting  with  his  clients,  and  the  Companies 
would  also  bo  very  willing  for  their  financial  experts  to  con- 
sult with  the  experts  of  the  L.C.C.  on  the  point. 

Discussion  of  the  question  was  therefore  postpnned  until 
such  n  conference  was  hehl.  Cross-examination  of  Mr.  ('(jllins, 
on  other  matters,  however,  proceeded. 

Sir  TlF.nnERT  Nield.  for  the  Hi;rtfordshire  County  Council, 
soi.ght  to  get  an  expression  of  opinion  from  witness  that  smb 
.•1  seh"me  -hould  be  eopriiieil  to.  s'lv  coiiiitry  areas,  and  that 
therefore  the  present  scheme  should  be  restricted  to  liondon. 

Mr.  Collins  said  his  opinion  would  not  be  worth  anythini.'. 
The  area  must  be  left  to  the  Commissioners,  and  he  had 
sufficient  faith  in  the  people  behind  the  Conference  scheme  to 
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believe  that  they  would  make  a  success  of  it  even  il'  the  area 

I  was  larger  than  the  ('<junty  of  J.ondon.  As  to  represe-ntatiou, 
it  might  be  for  the  beuctit  of  the  scheme  that  there  should  be 
direct  county  representation.  As  lor  counties  and  other  aiitlio 
rities  paying  a  share  of  the  administrative  expenses  ot  the 
Joint  Authority.  Mr.  Collins  said  that  it  must  be  regarded  as 
an  insurance  for  the  protection  of  the  general  interests  alfect- 
iijg  electricity  supply.  It  was  necessary  to  take  a  broad  view 
of  a  matter  of  this  kind,  and  certainly  in  the  case  of  repre- 
s(mtatiou  there  should  be  contribution  to  the  administrative 
expenses,  notwithstanding  that  .some  portions  of  the  counties 
so  represented  and  contributing  might  get  no  iumiediate 
lieneht  from  the  scheme.  As  a  rough  hgure,  the  authorities 
\vhich  did  not  take  a  supply  would  only  have  to  pay,  say,  MH) 
:i  year.  whiLst  in  the  case  of  a  county  the  contribution  should 
l)e  round  about  JiUKJ.  He  could  not,  however,  agree  to  a 
proposal  made  by  Mr.  Wrottesley,  for  the  Middlesex  County 
I  'ouncil.  that  county  councils  should  have  a  minimum  repre- 
sentation without  contribution,  leaving  them  to  subscribe  if 
they  pleased  and  have  larger  representation  in  proportion  to 
the  financial  assistance  oil'ered  voluntarily. 

Discussing  charges,  Mr.  Collins  said  he  favoured  the  zone 
system  of  charging  because  the  area  was  too  large  for  a  flat- 
rate  charge.  It  might  be  possible  to  apply  the  principle  of 
charging  the  cost  of  the  main  to  supply  a  certain  district  to 
that  district,  and  in  that  way  the  zonal  .system  might  be 
avoided.  This  had  been  done  m  connection  with  other  power 
schemes,  but  in  the  case  of  the  London  area  delimited  by  the 
Commissioners  it  was  so  large  that  this  principle  might  not 
be  applicable. 

Breaking  into  his  cros.s-examination,  Mr.  Collins  said  a 
broad  view  must  be  taken.  In  placing  schemes  before  Parlia- 
ment for  the  development  of  areas,  for  administi'ative  pur- 
poses, such  as  town  planning,  it  was  the  custom  to  look  50 
years  ahead,  and  to  look  even  20  years  ahead  was  not  taking 
the  long  view.  In  his  opinion  the  most  practical  peojile  were 
those  who  looked  furthest  ahead. 

During  some  questions  as  to  the  administrative  expenses  of 
the  Joint  Authority,  Sir  Haeky  Ha  ward  pointed  out  that  the 
only  expenses  w'ould  be  that  portion  of  the  total  not  pro- 
perly chargeable  to  capital  or  to  the  consumers  taking  supply. 
Thus  there  would  only  be  a  balance  to  be  provided  for. 

Mr.  Collins  said  he  doubted  whether  the  total  would  be 
much  more  than  i'10,000. 

Sir  ,IoHN  Snell  said  it  would  be  an  advantage  if  the  Com- 
missioners could  have  a  precise  statement  showing  the  total 
administrative  expenses  and  the  amount  that  would  have  to 
be  found  by  those  bodies  not  taking  a  supply. 
Mr.  Tdenek  promi.sed  that  this  should  be  done. 
Mr.  Collins,  in  the  course  of  further  questions,  said  he  re- 
garded the  Joint  Electricity  Authority  as  a  conciliatory  body 
between  authorised  disiributors,  such  as  the  North  Metro- 
politan Power  Co.,  and  the  local  authorities.  The  Joint  Elec- 
tricity Authority  would  have  a  great  influence  in  preventing 
litigation  and  inducing  the  small  local  bodies  to  take  the  long 
view  in  regard  to  electricity.  In  that  way,  a  great  deal  of 
expense  would  be  saved  in  litigation  which  now  took  place. 
That  was  an  important  instance  of  the  advantage  to  be  gained 
if  all  the  authorised  distributors  should  come  into  the  scheme, 
and  he  personally  felt  that  it  was  a  wrong  policy  for  the  North 
Metropolitan  Power  Co.  and  the  Metropolitan  Electric  Supply 
Co.  to  ask  to  be  left  out  of  the  scheme. 

Later,  Mr.  Collins  said  that  sooner  or  later  all  Joint  Elec- 
tricity Authorities  would  have  to  go  to  Parliament  to  clothe 
themselves  with  the  powers  necessary  to  carry  on  their  under- 
takings. 

At  this  point  further  cross-examination  of  Mr.  Collins  was 
postponed  until  after  the  result  of  the  conferences  which  are 
being  held  by  the  financial  experts  is  known. 

Mr.  Donald  then  outlined  the  East  London  and  District 
scheme,  prefacing  his  remarks  by  pointing  out  certain  modi- 
fications in  the  scheme  as  originally  deposited  with  the  Com- 
missioners. ITiese  are  dealt  with  as  the  scheme  is  described 
below.  The  general  proposals  for  the  supply  of  electricity  in 
East  London  would,  said  Mr.  Donald,  have  been  more  or  less 
gathered  from  his  cross-examination.  Briefly,  the  case  was  that 
wheie  there  was  an  industrial  area  sufficiently  large  to  absorb 
the  output  of  its  own  plant,  such  an  area  should  be  recog- 
nised as  an  independent  area.  In  putting  forward  the  East 
London  scheme,  however,  he  did  not  ask  that  that  area  should 
be  cut  off  from  electrical  communication  with  the  outside 
areas.  He  did  ask,  however,  for  financial  autonomy.  More- 
over, it  might  be  necessary  that  there  should  be  some  centx'al 
authority  to  control  a  large  area  containing,  say,  6  or  6  areas 
nf  the  nature  of  the  East  London  scheme,  and  no  objection 
was  taken  to  that  degree  of  control  in  order  that  the  various 
areas  might  be  of  mutual  assistance  to  each  other.  In  in- 
(lu.strial  areas  of  the  nature  of  that  of  the  East  London 
scheme,  however,  it  wa.s  not  in  the  interests  of  industry  that 
thev  should  I'e  linked  up  financially  with  other  areas,  because 
.such  a  financial  linking-up  might  tend  to  increase  the  price 
of  energv  in  the  one  area.  ."Vt  the  same  time,  he  recognised 
the  difiiculties  with  which  he  had  to  contend  in  putting  for- 
ward the  scheme,  inasmuch  as  he  only  had  one  local  autho- 
ritv  liehind  him.  llie  area  included  in  his  scheme  comprised 
Islington.  Shoreditch.  Bethnal  Green  and  Stepney;  crossing 
the  Thiimes  it  included  Bockenham  and  the  supply  companies' 
areas  south  of  the  Thames  ilown  to  Lambeth,  Woolwich. 
Bexley,  Dartford,  Gra.vesend,  and  crossing  to  the  north  again 


the  area  included  the  whole  of  the  Kouiford  area  of  the  Counts 
ul  London  Go.,  lllord,  \Valtli.Tmstow  and  Stoke  Newington. 
.None  of  tlw  companies  in  the  area  had  signilied  any  intention 
of  joining  the  scheme,  and  nearly  all  the  local  authorities,  with 
the  exception  of  J'oplar.  were  uieiubers  of  the  Coiilereijc«  ol 
Local  .ViitlKjrities.  However,  he  did  ikjI  suggest  that  the 
ConiinissKjncrs  .should  do  more  than  mdicute  tiiat  they  would 
be  willing  lo  constitute  u  Joint  Aulhorily  lor  thi.s  area  il  the 
authorities  in  it  were  willing  for  that  to  be  d(jne.  He  could 
not  do  more  than  that.  Hs  whole  point  was  that  this  area 
was  the  industrial  area  of  Ixjndon,  as  could  be  seen  from  the 
following  ligures.  The  units  supplied  in  the  East  London  area 
increased  liy  4li  pei  cent.  I>ctween  l'J14  and  1\>M);  in  the  same 
period  the  units  supiilied  in  the  remainder  of  the  area  de- 
limited by  the  Cominist-Kjinis  increased  only  by  as  per  tent.; 
the  corresponding  figures  for  maximum  demand  were  39  per 
cent,  and  -26  per  cent.,  and  whereas  in  the  East  London  area 
during  the  same  pcikid  the  load  factor  increa.sed  by  i.-^  per 
cent.,  in  the  remainder  of  tlie  area  there  was  actually  a  de- 
crea.se,  Again,  the  respective  total  costs  were  1.4ci4d.  per  unit 
and  1.834d.  per  unit,  whilst  the  percentage  of  capital  charges 
to  total  charges  was  17.3  per  cent,  in  the  East  London  area 
against  '2'2.4  per  cent,  in  the  area  outside.  Perhaps,  however. 
the  most  striking  evidence  of  the  industrial  ciiaracter  of  the 
area  w'as  that  80  per  cent,  was  for  power  purposes;  only  50  iier 
cent,  of  the  demand  in  the  remainder  of  the  area  "was  for 
power  purposes.  It  was  proposed  to  erect  a  capital  station 
at  Dagenham.  becau.se  it  was  calculated  that  by  iy-i«j  the 
greater  part  of  1(K),000  k\V  would  be  required,  and  it  was 
regarded  as  best  to  put  this  into  a  capital  station  at  once. 
rather  than  extend  the  existing  stations. 

Developing  his  ca.se,  Mr.  Donald  suggested  the  po.ssibility  of 
grouping  local  authority  undertakings  and  company  under- 
takings, and  that  would  apiily  resjiectively  to  the  East  of 
London  and  Central  and  West  of  London,  the  local  authoi'ities 
being  situated  in  the  East. 

The  Joint  .Authority  under  the  .scheme  is  to  consist  of  '2:1 
reiire.sentatives  of  the  local  authority  distributors,  .seven  repre- 
sentatives of  councils  having  purchasing  rights,  three  repre- 
sentatives of  other  local  authorities,  five  representatives  of  the 
supply  companies  in  the  area,  three  representatives  of  large 
consumers  and  railway  companies,  and  two  i-epresentatives  of 
labour,  or  43  in  all. 

During  the  course  of  discussion  between  the  Commissioners 
and  Mr.  Donald,  it  came  out  that  tlie  .Toint  .Authority  might, 
in  certain  circumstances,  be  a  committee  under  a  Joint  Autho- 
rity for  the  whole  area,  Mr.  Donald  being  anxious  to  provide 
for  both  contingencies. 

Mr.  J.  H.  BowDEN,  chief  engineer  to  the  Poplar  Electricity 
Undertaking,  then  gave  evidence  in  support  of  the  scheme  as 
outlined. 

(To  he  continued.) 


Proposals    for   an    Improved    Coinage.  —  Mr.    Harry 

Allcock,  M.I.E.E.,  M.I.Mech.E.,  draws  our  attention  to  the 
following  proposal  which  has  been  put  forward  with  the 
object  of  simultaneously  secm'ing  (a)  a  low'er  cost  of  living, 
(li)  national  and  private  economy,  and  (c)  simpUfied  home  and 
foreign  accounts.  • 

The  proposal  is  to  increase  the  token  value  of  tlie*  penny 
by  20  per  cent.,  thus  dividing  the  sliilling  into  10  pence 
instead  of  12,  while  leaving  the  present  values  of  the  shilling 
and  the  £  sterling  unaffected;  to  employ  the  existing  bronze 
coins  to  represent  these  higher  values  instead  of  their  present 
values,  and  to  convert  the  prices  now  expressed  in  "  low 
pence  "  to  their  equivalents  in  "  high  pence  "  by  deducting 
one-sixth;  e.y.,  three  "low  pence"  would  be  exactly  equal 
to  "ij  "  high  pence." 

The  existing  sixpenny  and  threepenny  silver  coins  would 
still  represent  the  half  and  the  quarter  of  the  shilling,  but 
they  would  be  exchangeable  into  5  and  2i  '"  high  pence  " 
instead  of  6  and  3  "  low  pence  "  respectively. 

The  following  advantages  would  be  secured  :  — 

Lower  Cost  of  Licing. — The  prices  of  many  pre-war  (lenny- 
worths  now  sold  at  lid.  could  be  reduced  by  20  per  cent,  to 
one  "  penny."  Under  existing  circumstances  no  reduction 
can  be  made,  due  to  the  impos.sibility  of  restoring  the  original 
penny  price,  and  the  impracticability  of  charging  lid.  by 
rea.son  of  the  scarcity  and  unpopularity  of  farthing  coins. 

SimplifieJ  Home  and  Forcinn  Accounts. — Wlule  still  retain- 
ing the  present  method  of  keeping  accounts  in  £  s.  d..  the 
home  public  would  gain  many  of  the  adv.antages  of  decimal 
coinage  (without  employing  the  decimal  point)  due  to  the 
elimination  of  much  conuwund  arithmetic,  e.g.,  89  pence 
would  be  Ss.  9d.  instead  of  7s.  5d. 

In  their  foreign  accounts  British  exporters  could  express 
all  .i'  s.  d.  values  in  £  and  decimal  parts  thereof  (because  the 
"  penny  "  would  then  be  a  decimal  .submultiple  of  the  £), 
thus  meeting  the  convenience  of  tlieu:  foreign  customers,  who 
all  employ  and  prefer  decim.il  coinage. 

.\t  convenience  this  practice  of  expressing  shillings  and 
pence  as  a  dix-imal  fraction  of  the  £  could  he  adopted  in  home 
trade  »a  well  as  in  foreign  trade  without  any  further  altera- 
tion of  coin  values.  The  old  problem  of  completing  the  d». 
rimalisatioD  ol  the  £  would  thus  be  eolved  in  easy  stages. 
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June  Wth.     ^f!"'-'""   '■"■  connecting    flexible    wire    cables  "        A     A     T      I 

'^<^-''"^^"^-    '■    '--'•    '■   "'    *'•    ^-    '—.    -.-'sieml; 
16,V93;     "Mrnrilrinicati'^r'^C  •"•    ''■    '-"'"'''•     J-'   "th. 

"■^sS^""^^/'^'""'^^'     /-'•'K^  ""'^^''    Thomson-Houston    Co., 

""'^■^      .  '"""""    ''■^'''— "    voltages."     G.    Sutton.     June 

^^^^.^••SiS2?if?^"^^^^So"     -■--   —  -eri 
EI«^;Co.,.    %ne  llth!     """     '"■""■'■    ""■"^'n-Houston   Co..   Ltd.    (General 

vi./Z'^H.'V'^T^S^hUll^er-'i-.l'Sr'-.r  -r'^'^  ^y  ''«-'c  conducti. 
16.884.     "  Telephone    sv.t,,^c."       7  ''^""«-  J""*  lS>h,  1920.) 

'■iU""="T^->""-^"^--  No^e-'r-r^thysT'  *•-"'--'-«  ^o., 

Meri&A.   li""!^M^.'"}Zl'-^T""!JrLl!r"A''    T"""     Merz-Werke    (Geb 
16,894.     ••  Elc.ctric  radiators  "    j'  V    K  "T"        ."^^  ""''  ^=**' 
16,907.     "Automatic   telephone  LLni    "V",1  "•  ^^  "'  ""'■     J"-  ^Oth. 

^JMli;'^t2^.SallXejiS      :   ok"""   '"'   '"^   "■°- 

..;t2jha:^-i- s^?-  --  - --^;=p{:;r^:^a.us.  ..- 

j^g.      S...  o(  secret    wireless  communication."    E.    G.    „.    Beresford. 

p,^-.  in  induction  coiu  S!';:!:^^:^:„  z^^^-^'tt  ptrr-f^ 

16  966      "  Fi        •  o  .   »-.    rtrrrem.     June 

J"i^■2'^^.(Swede'n.  June'^i;  Igl'l"""'  ^'"""""""or   Aktiebolaget    Jungner. 
""l/o'ia'rsf  r-'P^'i-Xlon.   Tune-^S-    ''•^••'■-    ^"'^'^    '''-«» 

^"ifd^'-T       "  ""   "■'""'"-"■'>""-  -8-es."       C.    Pressland 

Juneft.      S*-"'— ui.    detector.."       Am-O-Meter    Co.    and   S     T     She     11 
Ju«'*^d."^"'""^    "'    "-^'"1    current    .0  factories,   Ac"        R     E     S     ih 
Tud^Ju^e'^'r'    ''^'■''™'    ''^"•"'    'or    half-wa.t    lamp.,   &c."    '    H    V 
^rZ:    "RrcIpirrX'r,""''  ''^■'""    ^^   -^^  '■  ^^-"y-    J-e  22nd 

C.^A\  VandeiverrK>':,\^rj?„«  5^„r'-  "«-'».  *c."    J.  Hettinger  and 
Brci«g.- June's.'"'"'^   "'"'■""'   '"    "-"'P^'r  .dephone  cable,.   4c."       F 


342    "  s     k-  isao. 

"st?  ''!^'J'''^^"^91^'^am3^r'°'''''    '''■"'   ''E-'P'-'^'ion    De   L. 

OfOiib.     "  Tt?lephoncs  "Pis*  '        ^» 

^Trk-'-'^-D^'""'''  ''''    ''•^■'   am:^ir'    ''*"'"'"'    "-"'acturing   Co. 

4  lj.^!'.''5;j.'">'  "^'h.  1920.  (164,427  )  '"'"""'•"'■"bustion  engines,"  D.  A.  V 
''T?li'"-..&^"f'^'lS"^^4Sr"  ""  -^'"^'^'^  accumulators."  A 
■■"■'yjglO'h.  laio.'7lG4,4^''.)^'    ''"■  "'"■"■''^   accumulators."     A.    Pouchain.     Feb- 

^"J^='"-,.  f '"-o'"lOth:^S''a^4,.r33T    '"    ''"'"■-'    -""-latcrs."        A. 
bl7"8.''"  Se^h^o;.  '-■f  a^*^/^^"  =*'"■  lS(164;45l!) '        ^^    '•    '"'"'^"^   anj   J. 

,^^,;;.:^J:i--:;;:^:a^-ve..,--^,i^^^,.^^ 

'^-"•'^^tlS;^?^""'"--  ^O?.,-^'--^  —Co.. 
M..H  :2,h  ll^.^SZoT3i:8^«".r'(l^•=!«,^•  ^^--  and  J.  L.  Major. 
lA.  ''a"sl%ir  "'  ""'^'^   -istaiic^^"-^  R.   ,.   R.   3„„„„        ^^^^^ 

''l^^'^.El'"""  """'  """"■"  ^'  ^-  °'""''-  ''^"''  ^«"'-  1^- 
""f^,^-  ,,March;^'nd':Ym     aets^f"'"    ""■    "■  J°"'"'    =""    H.    N.   H. 

Ti,  .Protective    devices    for    electrir    oir..  •. 

i homson-Houston  Co..  Ltd  (a»,.r,  r-i  .  f^'uits  and  apparatus."  British 
9.681.     "Electric    sw.iXs.'  sockets    i^J'';';,,''"-.';  Ma-t-ast.  1920.  (16^559.'^ 

loTfif-  "'V^l'  '"^V-^-      164.565  '■'''•  "■    -f-    C-"h'and    g! 

lU.UtJl,         Telegraph     circuirc  »'     a      /-\  i- 

""nl^'^^Kt'-  k''-     ^P"'10-h,im'"(f64.OT,°^""«'^    ^^'^Braph    Ins.ru- 

i2:c«6:  ■•E,S"fajp''^^'d-,::.J^-  a-,  "a"";  1r;'lh^"^"f-^"«^.5«2.) 

logS;'   „  ^°°''''       '^Pril    30th.    1920. 

flRr'-viii'i       Electric    light    fittings."       W     S     T     H    j 
"'4^     "V  "■•»■(.    Hards.       May    4lh,    1920. 

1935:    '!m.5!)2T""'  ""'""■  *'"'"'  "'■''  'ako-up."    B.  J.  Tamarin      May  5,h 

"IS  "m'""'""'  ""'^^•"   '"'"'"  '■'■^^'  '^'^''■^'  ^-   ^"'^  ^«'^.  ""• 

"J.l8>'.-7^0  '  '""'    '"'"''"^^'  «'-Io"  i:,d!'1iSber  8th, 

r--J.'  July  Wtlr'JSs.  7f47,lio.f  '^"'™-"  "'■"■^'^  Thomson-Houston  Co., 
Julv  ^th,  1914.     (147,fe0)  vehicles."    British    Thomson-Houston   Co..    Ltd 

J0,4n4.     "  Electrodes  for  electric  searrhr   h,    ••     r^ 

ooo°,'^-  .fTl'"'u"  '""'■  "18-     (148.449)  ^'-''-'ch^  Anstalt  C.  P.  Goerj 

.■5.5.195      "rl^rrfr-,    -^ov^ber  20th.  1920.     (lB4.fi70.)  Da.mler   Co..  Ltd.. 

'Ifi?,.-  '■.'.''p  J-.^V'i'^."mg78'r""'^"  "--Poli'an-Vickers  Elecr,. 
im  ^i64,68'i'r'^"    *"^^""«    ""'    "^"^  '"-■"     E     ^-".inoy.        December    30th. 
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A  .STUPENDOUS  gain  that  lias  been  achieved  by  elei;trical 
engineers  is  the  ability  to  work  out  eflSciencifes  with 
accuracy.  Compared  with  ma  iiie  engineers,  electrical 
men  seem  faddy  to  a  ridioulousi  extent,  but  they  have 
proved  their  case.  The  older  marine  men  could  tell  when 
they  made  a  really  big  advance,  as  when  they  went  from 
compound  to  triple-expansion  engines,  but  they  were  in 
a  somewhat  confused  state  when  it  came  to  finding  out 
what  arose  from  changes  in  detail,  and  indeed  sometimes 
altered  their  engines  in  a  way  which  reduced  their 
efficiency,  without  knowing  what  had  happened. 

Nevertheless,  the  time  has  come  when  electrical  men 
must  make  a  new  step  forwards;  They  have  got  into 
too  rooted  a  habit  of  working  on  the  percentage  and 
similar  bases,  and  good  as  this  may  be  in  a  general  way, 
it  is  possible  for  a  good  custom  to  hamper  progress. 
Years  ago,  designers  tried  to  work  out  steam  engine 
consumptions  on  the  b.h,p.-hour  basis,  but  they  stuck 
over  it.  At  no  load  the  engine  was  using  steam,  with- 
out output,  so  that  the  consumption  per  b.h.p.-hour 
was  infinite.  It  came  down  as  the  load  came  on,  and 
reached  its  minimum  somewhere  about  full  load.  De- 
signers drew  out  curves,  but  they  did  not  seem  to  lead 
to  anything.  Then  Willans  threw  over  the  "  per  " 
basis,  plotted  the  total  steam  consumption  against  out- 
put, and  got  his  straight-line  law,  which  threw^  a  flood 
of  light  on  the  whole  matter. 

In  the  March  number  of  the  I.E,E.  Journal,  Prof. 
Miles  Walker  puts  forward  suggestions  which,  if  followed 
up,  may  have  results  not  less  important  than  the  Willans 
straight-line  law.  He  points  out  that  b}'  spending  £600 
oil  a  certain  20,000-kW  generator,  it  is  possible  to 
reduce  the  loss  by  40  kW.  Now  if  one  were  to  put  this 
forward  to  the  ordinary  designer,  he  would  look  up 
in  an  abstracted  way  and  say  that  on  20(000  kW,  40 
kW  is  0,2  per  cent,,  and  he  would  state  that  he  could 
not  see  his  way  to  alter  the  standard  patterns  to  make 
a  saving  which  one  could  not  trace  in  a  steam  consump- 
tion test.  True  enough,  one  could  not,  let  40  kW, 
if  saved  for  4,000  hours  per  annum,  would  amount  to 
160,000  kWh,  and  that  is  worth  saving!  ihe  upshot 
of  the  argument,  then,  is  this  :  First  of  all,  one  should 
design  a  generator  to  give  as  good  results  as  possible, 
oil  ordinary  lines,  and  siibsecjuently  one  should  revise 
the  design  to  make  savings,  even  though  they  cannot 
be  recognised  on  the  percentage  basis,  savings  which 
cannot  be  measured  even  on  careful  steam  consump- 
tion tests.  As  Prof,  Miles  Walker  points  out,  we 
must  not  let  the  desire  to  get  the  utmost  out  of.  the 
materials  prevail  too  much  over  us.  What  we  want 
is  to  get  the  utmost  commercially,  and  that  may  even 
mean  that  we  must  work  the  materials  at  a  point  below 
their  limit.  This  may  have  the  ailditional  advantage 
of  making  the  generator  more  reliable,  an  important 
consideration. 

Prof.  Miles  Walker's  point  is  so  weigiity  that  one 
hopes  it  will  speedily  be  recognised.  One  knows,  of 
course,  that  designers,  in  large  factories,  are  neces- 
sarily tied  down  by  their  shop  practice,  and  one  can 
hardly  expect  them  to  work  out  the  problem  whether 
40  kW  can  be  saved  on  a  20,000-kW  set.  This  work 
should  properly  be  done  by  men  of  Prof.  .Miles  Walker's 
stamp.  It  is.  indeed,  just  the  kind  of  work  that  our 
colleges  should  encoiirage  their  technical  staff  to  tak« 
[78J       .  •  « 
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up,  with  benefit  to  everyone.  A  practice  of  this  kind 
would  also  help  the  financial  side  of  a  professorship, 
besides  keeping  the  holder  of  the  position  in  touch  with 
actual  work. 

One  mav  add  a  word  here  on  the  choosing  of  pro- 
fessors for  our  colleges.  The  selecting  committees  some- 
times think  that  they  have  done  a  good  stroke  in  getting 
a  man  who  has  been  a  designer  in  a  large  works.  While 
experience  of  this  kind  is  invaluable,  it  is  not  enough. 
A  professor  should  first  of  all  be  able  to  impart  know- 
ledge to  the  average  student,  a  most  ditHcult  thing,  be 
it  said.  The  man  who  has  been  designing  in  a  factory 
for  many  years  may  have  a  profound  knowledge  of  a 
certain  subject,  but  he  may  also  be  narrow,  and  incap- 
able of  understanding  the  student  mind.  He  may  even 
have  become  afflicted  with  the  disease  of  keeping  things 
secret,  a  disease  not  unknown  in  large  factories,  and 
that  is  fatal  to  good  teaching.  The  man  who  has  pro- 
found practical  and  theoretical  knowledge,  and  who 
also  can  teach,  is  rare,  but,  when  caught,  everything 
should  be  done  to  keep  his  wits  alive.  A  certain  amount 
of  consulting  work  on  the  above  lines  will  act  as  an 
admirable  stimulant,  and  the  students  will  reap  the 
benefit. 


A  CASE    is   reported   which   seems  to 
Foreign  Patents    show  that  those  who  drafted  the  Peace 
and  the  Treaty   were   not  fully   alive  to  the  in-  ' 

Peace  Treaty,     terests  of  persons  in  England  who  had 
made  use  of  enemy  patents.   We  refer  to 
Cooksley  v.    Crowthorne  Engineering   Co.,  which  came 
before    Mr.   Justice    Peterson    on    June    29th.      As   our 
readers  are  aware,  a  patent  lapses  if  the  renewal  fees 
are  not  paid.     This  accident  happened  to  many  German 
patents   during   the  war,    and   English  manufacturers, 
as  they  lawfully  might,  not  unnaturally  began  to  avail 
themselves  of  enemy  property.     It  is  obvious,  however, 
that   a  patented   article  may  be  a  thing  of  some  com- 
plexity which    cannot   be   made   or    perfected    in    some 
cases   for   many  years.      When   the    Peace    Treaty   was 
under  consideration,    as    it    was    realised  that   patents 
belonging  to  Englishmen  in  Germany  might  have  lapsed 
during  the  war,  a  clause  was  inserted  giving  the  patentee 
the  right  to  renew,  but  subject  to  the  protection  of  the 
interests  of   those   who  had    infringed   between   the  date 
of  the  lapse  and  the  date  of  the  renewal.        Rules  have 
been  made  to  carry  this  provision  into  effect,  but  as  the 
facts    of    the    case    under   consideration    seem    to    show, 
they  are  not  sufficiently  wide  to  protect  and  indemnify 
a  person  against  loss  incurred  owing  to  his  reasonable 
belief  that  he  was  and  would  remain  entitled  to  work 
the  enemy  patent.     It  appeared  that  on  September  ISlli, 
1917,  a  certain  patent  held  by  a  German  subject  for  a 
mortising   machine  lapsed,   owing  to  the  non-payment 
of  renewal  fees.     An  English  company  thereupon  com- 
menced to  manufacture  parts  of  the  machines.      It  was 
provided,  however  (in  effect),  by  a  clause  in  the  Peace 
Treatj',  which  came  into  force  on  July  31st,  1919,  that 
within    a   year    after  the   signing  of   that  document    a 
German  subject  might  pay  the  renewal  fees,   and  have 
his   patent   renewed,    "  but  subject   to  such   conditions 
as  each  Power  may  deem  reasonably  necessary  for  the 
protection  of  persons  who  have  manufactured  or  made 
<ise  of   the   subject   mattei    of   such   property    while   the 
rights   had    lapsed."      In    March,     1920,     the     German 
patentee  paid  the   renewal   fees,    and   thereupon   became 
entitled  to  his  patent,  subject  to  the  rights  of  persons 
who  had   infringed   since  September,    1917.      After   the 
renewal  of  the  patent,  the  defendants  manufactured  some 
parts  and  assembled  32  machines,  mainly  of  the  parts 
already    in   stock   at   the    renewal   date;  the    patent  was 
for  the  combination.     In  these  circumstances  they  were 
sued   for  infrinirfinpnt  by  or  on   behalf  of  the  patentee. 
They  relied   on    a    "  restoration  order  "    dated    March 
20th,    1920.    whereby   it   was   provided  that   no   action 
lihould  becommenred  in  respect  of  the  use  or  employment 
of  any  mechanism  or  the  sale  or  use  of  any  article  in 
the  T'nited  Kingdom  made   in   infringement  of  the  re- 


newed letters  patent  "  after  September  18th,  1917,  &nd 
before  the  date  of  this  order."  Mr.  Justice  Peterson, 
however,  held  that  this  did  not  protect  the  defendants, 
inasmuch  as,  the  patent  being  for  a  combination,  th« 
use  of  that  coiubination  constituted  an  infringement 
of  the  patent,  and  that  such  user,  after  March  20th, 
1920,  could  be  restrained  by  injunction. 

It  appears  to  us  that  the  learned  judge  arrived  or 
was  compelled  to  arrive,  at  a  somewhat  harsh  conclu- 
sion. Had  the  defendants  known  when  they  first  began 
to  manufacture  parts  of  the  patented  article  that  their 
ultimate  user  in  the  finished  machine  might  be  pro- 
secuted by  the  patentee,  they  would  never  have  embarked 
upon  the  enterprise. 

The    difficulty    of    securing    employ- 
The  Problem  ol   ment  in  industrial  life  after  leaving  it 
tietting  a  Job.    for  a  period  is  often  brought  home  to  us 
by  letters   which,  though  by  no  means 
despairing — our  correspondents  almost  always  retain  a 
spirit  of  inexhaustible  optimism  and  confidence  in  the 
future,  we  are  glad  to  say — often  tell  a  tale  of  persever- 
ing effort  unrewarded  by  success,  which  makes  us  wish 
we  had  an  unlimited   number  of  vacancies  to  place  at 
their  disposal. 

The  question  is  particularly  pressing  in  the  case  of  ex- 
Service  men,  who  before  all  ought  to  be  installed  in  suit- 
able situations.  Many  of  them  are  highly  skilled  in  elec- 
trical work,  but  cannot  readily  gain  admission  into  a 
trade  union  except  as  "  auxiliaries  "  or  "  improvers  " 
ac  a  low  wage — if,  indeed,  they  are  lucky  enough  to 
secure  a  berth.  For  instance,  one  who  writes  us  describes 
himself  as  having  initiative,  "  conscientious,  willing  to 
be  told,  ambitious,  and  cheerful  under  all  circum- 
stances." Apart  from  technical  qualifications,  that  is 
the  sort  of  man  that  anyone  would  be  glad  to  engage. 
Yet,  somehow,  it  is  surprisingly  difficult  for  the  would- 
be  employe  to  find  the  willing  employer.  We  can  only 
hope  that  the  period  of  depression  through  which  the 
country  is  passing  will  soon  give  place  to  renewed  acti- 
vity, when  everyone  willing  to  work  will  find  work  wait- 
ing for  him. 

After  a  variety  of  vicissitudes,  un- 
The  I.M.E.A,  precedented,  we  believe,  in  its  history, 
Convention.  the  annual  Convention  of  the  Incor- 
porated Municipal  Electrical  Associa- 
tion is  to  take  place  next  week,  in  London.  It  is  true 
that  the  function  is  called  the  annual  meeting,  and  at 
first,  when  the  Dundee  Convention  was  abandoned,  it 
was  intended  that  the  proceedings  should  be  limited  to 
the  annual  general  meeting  and  the  annual  dinner;  but 
apparently  +his  was  not  agreeable  to  the  members,  and 
the  programme  has  gradually  been  extended  until  it 
includes  all  the  usual  items  except  "  visits  to  works  and 
places  of  interest."  It  is,  in  fact,  a  severely  profes- 
sional meeting — during  working  hours;  the  members 
may  be  trusted  to  see  that  the  tension  is  relaxed  between- 
wliiles,  and  if  the  Council's  deliberations  have  shown 
a  certain  amount  of  indecision  and  "  cut  and  try  "  that 
we  have  not  hitherto  associated  with  the  I.M.E.A.,  we 
can  congratulate  both  the  Council  and  the  members  on 
arriving  at  last  at  a  very  satisfactory  solution  of  the 
]iroblem.  Major  Richardson,  deprived  by  fate  of  the 
privilege  of  presiding  over  the  Convention  at  home,  hag 
our  sympathy  and,  we  are  sure,  that  of  the  Association 
as  a  whole;  apart  from  that  misfortune,  we  see  no  reason 
why  the  proceedings  should  he  less  profitable  or  less 
enjoyable  than  usual. 

The  papers  deal  with  two  sul)jccts — the  financial  and 
commercial  aspects  of  electricity  supply,  by  Mr.  C.  W. 
Charlesworth  and  Mr.  E.  Cross,  and  boiler-house  prac- 
tice, by  Mr.  D.  Wilson  and  Mr.  W.  M.  Miles — questions 
which  are  in  the  forefront  to-day,  apd  should  afford 
abundance  of  material  for  discussion.  Incidentally,  we 
inferred  from  the  programme  that  the  London  and  Home 
Counties  Inquiry  was  expected  to  conclude  by  Wednes- 
day next.  We  hope  it  will — l)ut  unfortunately  a  doubt 
has  arisen,  and  the  meetings  maj'  have  to  be  held  at  the 
Institution  of  Mechanical  Engineers. 
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METROPOLITAN-VICKERS    ELECTRICAL    CO.,    LTD.— TRAFFORD    PARK    WORKS. 


VISIT     BY    THE     PRINCE     OF    WALES. 


Brilliant  weather  prevailed  last  week  when  His  Royal 
Highness  the  Prince  of  Wales,  accompanied  by  Lord 
Derby  and  suite,  toured  Lancashire.  He  was  received 
witli  enthusiasm  and  accorded  a  wonderful  welcome 
wherever  he  went,  and  it  is  not  surprising  after  the  ex- 
perience of  the  first  day  that  the  programme  of  tlie  tour 
had  to  be  modified.  Certain  visits  to  industrial  estab- 
lishments had  to  be  omitted,  and  at  Manchester  on 
Jwlv   7th   his  tour   of  tlie   Trafford    Park    Works  of    the 
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Fig.  1.— H.R.H.  The  Prince  op  Wales  Passing  Through  the 
Trafford  Park  Works. 


Metropolitan-Vickers  Electrical  Co.,  Ltd.,  was  materi- 
al'y  curtailed. 

Nevertheless,  after  luncheon  on  Thursday  afternoon 
the  Prince  was  received  at  the  North  Gate  of  the  works 
by  the  directors  of  the  company,  represented  by 
Capt.  11.  S.  Hilton,  managing  director,  and  Col. 
Montague  Cradock,  C.B.,  C.M.G.  Following  the  presen- 
tation of  certain  members  of  the  managerial  staff  and 
members  of  the  Stretford  Urban  District  Council,  in 
whose  area  the  works  are  situated,  the  Prince  inspected 
1,300  ex-Service  men  who  were  lined  up  in  charge  of 
Lieut. -Col.  Maxwell,  D.S.O.  On  leaving  the  works.  His 
Highness  proceeded  down  the  main  avenue  to  the  South 
Gate,  fig.  1,  passing  the  new  Research  Department  build- 
ing on  the  right,  and  recording  the  time  of  his  visit  by 
"clocking  on  "  in  the  same  way  that  his  father,  H.M. 
King  George  V,  registered  the  time  of  his  visit  to  the 
works  ill  May,  1917. 

The  foundation  stone  of  the  company's  works  was  laid 
in  1901  ;  they  are  now  amongst  the  largest  of  their  kind 
ill  this  country,  the  principal  products  comprising  com- 
plete equipments  of  every  description  for  the  generation 
and  application  of  electricity.  The  works  occupy  an 
area  of  70  acres,  ."^5  of  which  are  roofed  in,  with  canteen 
arcommodation  for  mid-day  meals  for  over  4r,000  people. 
The  number  of  men  at  present  employed  is  10,000,  and 
that  of  employes  who  enlisted  during  the  whole  period 
I'f  the  war  3,522;  326  men  made  the  supreme  sacrifice. 
.1  id  2,000  ex-Service  men,  including  a  large  number  of 
)isablod,  are  at  present  employed  in  the  works. 

')uring  the  years  101  ]  to  11U8  the  company  was  exten- 
sively engaged  on  munition  work.  Shells  from  the  3.3- 
in.  high-explosive  up  to  the  15-in.  howitzer  type  were 
made,  besides  Diesel  engines  for  submarines,  Ricardo 
engines  for  tanks,  mines,  paravanes,  gun  carriages,  mag- 
netos, time  fuses,  itc,  to  mention  only  a  few  items.  In 
all  16,000  tons  of  war  material  of  every  description  was 


produced.  This  was  entirely  apart  from  the  normal 
manufactures  of  the  company,  which  attained  a  total  of 
92,000  tons  during  this  period,  and  were  used  almost 
exclusively  for  war  purposes  in  munition  factories  and 
base  depots. 

Conspicuous  features  of  the  organisation  are  the 
educational  facilities  provided  for  the  various  grades  of 
ap[)rentices  eiiii>loyed,  numbering  about  one  thousand, 
and  the  large  number  of  associations  formed  by  the  em- 
ployes for  mutual  aid,  instruction, 
or  recreation.  Sixteen  such  associa- 
tions are  now  active.  The  War 
Relief  Committee  has  collected  a 
total  of  £71,900,  and  distributed  a 
total  of  £56,200.  The  balance  i.s 
being  distributed  to  the  widows  and 
orphans  still  on  the  books  at  the  rate 
of  £50  per  week.  The  Works  Com- 
mittee was  inaugurated  in  January, 
1917,  by  the  company,  and  so  antici- 
pated the  recommendations  in  the 
Whitley  Report. 

Over  100  truck  loads  of  finished 
goods  are  dispatched  from  the  works 
every  month,  and  in  addition  to  the 
Trafford  Park  works  the  company 
also  has  control  of  the  electrical  de- 
partments of  the  River  Don  works  at 
Sheffield,  and  the  works  at  Brims- 
down,  where  the  "Cosmos"  lamps 
and  heating  and  cooking  appliances 
are  manufactured. 

The  works  at  Trafford  Park 
possess  unusual  facilities  for  trans- 
port by  means  of  rail,  canal  or 
steamship.  A  new  building  has  re- 
cently been  completed  which  contains 
the  warehouse  and  traffic  department 
and  also  a  works  canteen,  where  2,000  men  can  be  accom- 
modated simultaneously.  At  one  end  of  the  main 
machine  shop  is  situated  the  firm's  private  power 
station,  wherein  turbines  and  gas  engines  drive  genera- 
tors delivering  a  total  of  7.500  h.p.,  both  d.c.  and  three- 


Fia.  '2.— Making  a  30-ton  Casting  in  the  ForNDRt. 


phase  energy,  for  the  various  power  requirements  of  the 
works.  Adjacent  to  the  site  the  company  has  purchased 
55  acres  of  land  for  future  developments,  and  within  the 
space  occupied  by  the  works  there  are  some  15  miles  of 
standard  railway  track,  which  links  up  directly  with  the 
Manchester  Ship  Canal  Co.'s  system  in  Trafford  Park 
and  also  with  tlie  Cheshire  Lines  Railway. 

A  special  staff  of  engineers  is  engaged  upon  the  ques- 
tion of  the  standardisation  of  all  parts  that  can  be  made 
interchangeable  or  common  to  more  than  one  type  of 
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apparatus,  and  one  of  the  juo.sl  interesting  developments 
taking  place  at  the  present  time  is  the  erection  and 
equipment  of  a  block  of  buildings  to  be  devoted  entirely 
to  research  work.  The  buildings,  which  have  been  located 
as  far  away  as  possible  from  the  noise  and  dirt  of  the 
works,  consist  of  a  two-storey  office  block,  the  ground 
Hoor  of  which  will  be  used  for  administrative  purposes 
and  the  first  floor  as  a  research  library,  together  with 
three  single-storey  buildings  specially  designed  and 
equipped  for  chomic.il.  mei-hanieal.  iiliysiiul  jijid  elec- 
trical research,  one  building  being  reserved  entirely  for 
testing  different  manufacturing  processes  on  a  small 
scale.     Very  careful  consideration  has  been  jriven  to  the 
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desigjQ  aid  ^uipment, of .  these  buildings;  each  is 
designed  on  a  unit  basis  and  is  easily  capable  of  exten- 
sion. At  a  later  date  a  laboratory  will  be  erected  for 
carrying  out  investigation  work  on  extra-high-pressure 
transmission,  and  will  have  a  specially  prepared  outdoor 
area  connected  to  it  for  research  work  on  outdoor  sub- 
stations. 

A  large  number  of  the  employes  have  to  travel 
considerable  distances  every  day  to  and  from  home,  and 
it  will  Ije  readily  appreciated  that  it  is  no  small  under- 


taking to  provide  catering  facilities  for  such  a  large 
number  of  people.  The  canteen  buildings  include  stores 
for  vegetables,  itc,  and  refrigerating  plant.  The  venti- 
lation and  heating  are  carried  out  by  means  of  the 
'"plenum"  system,  which  combines  heating  or  cooling 
and  ventilation  and  gives  a  complete  change  of  air  one 
and  a  half  times  per  liour  on  the  canteen  floor,  once  an 
hour  elsewhere  in  the  building.  Protection  against  tire 
is  given  by  the  sprinkler  system,  also  employed  in  the 
works;  lighting  is  effected  by  means  of  gasfilled  Keflex 
pattern  lamps,  and  eiecLric  cooking  apparatus  is  em- 
ployed. 

Two  well  equipped  ambulance  rooms  are  also  provided, 
one  for  men  and  one  for  women,  in  addition  to  the 
numerous  first-aid  stations  throughout  the  works, 
together  with  a  motor  ambulance,  and  the  company 
claims  to  have  anticipated  the  advent  of  welfare  work. 

The  Works  Committee  has  done  a  great  deal  of  useful 
service  in  providing  a  means  for  bringing  workers  into 
direct  contact  with  the  management.  The  successful 
work  accomplished  by  this  committee  led  to  the  formation 
of  a  Staff  Committee  conducted  on  similar  lines.  The 
foremen  have  also  banded  themselves  together  to  form  an 
association  for  their  mutual  benefit,  and  there  is  no  doubt 
that  the  foremen  themselves,  as  well  as  the  management, 
realise  that  there  are  very  great  advantages  to  be  ob- 
tained by  the  interchange  of  experience  and  ideas.  The 
management  meets  the  works  officials  and  foremen  at  fre- 
quent and  regular  intervals  for  the  purpose  of  discussing 
any  suggestions  which  may  be  put  forward. 

Referring  to  the  illustrations,  tig.  1  is  a  view  of  the 
passage  of  the  Prince  of  Wales  through  the  works,  while 
fig.  2  was  reproduced  from  a  photograph  taken  in  the 
foundry  as  a  30-ton  casting  was  being  made  for  a  25,000- 
kW  turbo-alternator  set  destined  for  the  Manchester  Cor^ 
poration's  power  station  now  in  course  of  erection  at 
Barton  ;  the  cast  was  intended  to  be  carried  out  by  means 
of  remote  electrical  control.  Fig.  3  shows  one  half  of  a 
stator  of  one  of  the  1.200-h.p.  a.c.  motors  which  are 
being  built  for  Italy,  at  the  north  end  of  the  electrical 
erecting  department.  A  similar  arch  was  formed  at  the 
south  end  of  the  aisle.  The  inspection  of  the  work  pass- 
ing through  the  shops  proved  of  very  great  interest. 


THREE-PHASE  SUPPLY  TO  SCOTT-CONNECTED  TRANSFORMER  BANKS  UNDER  VARIOUS 
CONDITIONS  OF  TWO-PHASE  LOADING. 


By    a.    W.    STUBBINQS. 


In  view  of  the  increasing  use  of  Scott-connected  trans- 
former banks  for  the  supply  of  one-]iha8e  low-pressure  net- 
works from  three-phase  alternators,  a  discusBion  of  the 
Datnre  of  the  three-phase  supply  to  such  transformers  under 
various  conditions  of  two-phase  demand  is  not  without 
interest.    In  actual  practice  the  two-jibase  side  of  Scott- 


may  be  met  with,  in  the  hope  that  this  may  be  of  interest  to 
engineers  who  have  charge  of  Scott-coDnected  transformer 
banks. 

The  elementary  theory  of  the  Scott  connection  is  simple. 
Consider,  in  fig.  1,  the  primary  of  a  transformer  connected 
between  phases  is  and  c  of  a  three-phase  system.  It  is  clear 
that,  if  V  be  the  phase  voltage,  the  pressure  between  phase 
A  and  the  mid-point  tapping  on  the  transformer  winding  will 


connected  banks  is  rarely  balanced,  the  currents  usually 
being  dissimilar  in  the  two  phases,  and  the  power  factors  not 
always  being  identical.  The  writer  gives  below  a  simple 
inveetigation  of  some  of  the  conditions  of  unbalancing  that 


be  V  X  Va|2.  If  the  primary  of  a  second  transformer, 
having  \/3/2  times  the  number  of  turns  of  the  first,  be  con- 
nected to  the  points  a  and  d,  the  potential  of  d  will  remain 
unaltered.     If  the  secondaries  of  these  transformers  have  an 
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equal  number  of  turns,  then  the  ratio  of  transformation  in 
the  transformer  b  c  being  //,  its  secondary  voltage  will  be 
nv  =  r,  and  the  ratio  of  the  transformer  A  d  will  be 
2  w/>/3,  and  its  secondary  voltage  will  be  v  x   V3/2  x 

2/(^/3  =  //  V  =  r.  The  secondary  voltages  will  be  equal, 
and  it  is  at  once  seen  from  the  diagram  that  they  will  be 
in  quadrature. 

When  e((ual  currents,  considered  for  the  moment  at  unity 
power  factor,  are  drawn  from  the  two-phase  side,  the  cur- 
rents in  the  primary  windings  required  to  balance  the 
magnetic  effects  of  the  secondary  currents  will  be  different. 
If  each  secondary  current  be  /,  the  current  in  the  primary 
of  the  transformer  a  d,  or  the  teaser  transformer,  as  it  is 
often  designated,  will  be  2  w  Ij^/s.  The  current  required 
in  the  primary  winding  of  the  main  transformer  b  c  to 
balance  the  secondary  current  will  be  //  i.  The  vector 
diagram  of  these  currents  is  given  in  fig.  2.     The  current  in 


of  two  separate  currents  has  a  bearing  on  the  rating  of  the 
transformer  bank.  The  power  factor  of  th'-  main  trans- 
former with  balanced  secondary  load  of  unity  power-factor 
is  seen  to  beO'86G.  For  a  given  factor  w  in  each  phase  on 
the  secondary  side,  the  kVA  in  the  primary  windings  will 
be  w  (1  -I-  l/O-.SDC).  The  ratio  of  the  three-phase  kVA  to 
the  two-phaee  power  will  be  2-15/2,  or  1'07.  The  rating 
of  the  main  transformer  must  be  increased  by  15  per  cent, 
when  used  for  Scott  connection. 

The  case  may  now  be  considered  of  a  secondary  load  of 
unity  power-factor,  but  unbalanced  in  magnitude.  Let  the 
ratio  of  the  load  drawn  from  the  main  transformer  to  that 
drawn  from  the  teaser  transformer  be  m,  m  being  less  than  1. 
The  vector  diagram  for  this  condition  is  given  in  fig.  4. 
It  is  evident  from  the  diagram  that  the  currents  in  lines 
B  and  (■  are  each  //  /  ^/  ni^^  ifa,  whilst  the  phase  angle  of 
the  current  in  these  lines  is  tan"'  (l/v/s^  »')  —  -'50',  being 


Fis.  3. 
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the  teaser  transformer  is  in  phase  with  the  star  voltage  o  a. 
The  current  in  the  main  transformer  is  the  resultant  of  two 
components.  The  first  component  is  //  /  required  to  balance 
the  secondary  current.  In  addition  to  carrying  this  cur- 
rent, the  main  transformer  forms  a  return  path  for  the 
current  in  the  teaser  transformer  primary,  this  current 
dividing  into  two  halves  at  the  mid-point  tapping  d,  one 
half  flowing  in  each  direction.  In  fig.  i  e  h  and/  r  are  the 
two  halves  of  the  teaser  primary  current,  whilst  the  com- 
ponents e  0  and  o  /',  being  opposed  both  in  phase  and 
direction  form  a  one-phase  current  through  the  transformer 
primary.  It  will  be  noticed  tliat  the  components  /■  o  and 
o  /  are  identical  in  phase,  but  flow  in  opposite  directions 
from  the  mid-point.  These  components,  therefore,  produce 
no  magnetic  effect  in  the  core  of  the  transformer. 

The  currents  in  lines  b  and  c  are  each  >/  I  V  1  +  |  = 
2  /'  I'l^'i,  the  angle  ^'  0  B  is  also  clearly  sin~'  h  or  30  . 
The  line  currents  are,  therefore,  equal  and  symmetrical  for 
a  balanced  two-phase  load  at  unity  power  factor. 


leading  in  line  b  and  lagging  in  line  c.  A  curve  showing 
the  ratio  of  the  current  in  lines  n  and  c  to  that  in  line  a  for 
various  values  of  m  is  given  in  fig.  5,  and  fig.  G  shows  the 
increase  of  phase  angle  as  in  diminishes  from  1  to  zero. 
The  condition  iii  =  o  corresponds  to  a  single-phase  load 
being  drawn  from  the  secondary  of  the  bank,  in  which 
circumstances  the  load  on  the  three-phase  side  must  be 
single-phase  only. 

As  a  numerical  illustration  the  case  may  be  taken  of  the 
load  on  the  main  transformer  being  0'-4  of  that  on  the  teaser 
transformer.  In  these  circumstances,  the  ratio  of  the 
currents  in  lines  b  and  c  to  that  in  line  a  is  0'61,  whilst  the 
phase  angle  of  these  currents  is  about  25"' — 

Two-phase  power  =    i  r  +  0"4  / /•  =  1*4  /v. 
Three-phase  power 

=  ^."_i.  .      ''       +  2   X  OCl  X  ^"Ix       ''      X  cos 25' 
V  ;!       \/3  //  A  v/:!  // 

=  5  '  /■  ( I   +   1-22  .  cos  25  )  =  1-4  /  r. 
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If  the  two-phase  load  remains  balanced,  but  of  a  power 
factor  less  than  unity,  the  vector  diagram  for  the  three- 
phase  side  is  shown  in  fig.  3.  The  main  transformer  carries 
a  current,  it  is  seen,  which  is  the  resultant  of  that  balancing 
the  secondary  current,  and  the  two  halves  of  the  teaser 
primary  current.  It  is  readily  seen  that  in  these  circum- 
stances the  three-phase  supply  is  still  balanced,  and  the 
phase  angle  on  this  side  is  the  same  as  that  on  the  two- 
phase  side. 

The  fact  that  the  main  transformer  carries  the  resultant 


If  the  main  transformer  has  the  relatively  greater  load, 
the  currents  in  the  three- i>hase  lines  can  be  similarly  worked 
out.  A  typical  vector  diagram  is  given  in  fig.  7.  If  in  be 
the  ratio  of  the  smaller  to  the  larger  current  on  the 
secondary  side,  the  ratio  of  the  current  in  line  a  to  those  in 
lines  B  and  c  is  now  2  -^  w,'-'/  {■'•  +  »ii"),  while  the  phase  angle 
of  the  current  in  lines  b  and  c  is  :!0  —  tan"'  /m'v/3. 
Curves  giving  the  ratios  of  the  currents  in  line  a  to 
corresponding  currents  in  lines  b  and  c,  and  the  phase 
angles  of  these  latter  currents  for  various  values  of  m,  are 
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shown  in  figs.  8  and  9.  When  )iii  =  0  the  load  on  the 
three-phase  side  is  single-phase,  the  line  a  supplying  no 
current.  I'rom  the  foregoiiii:  it  is  seen  that  a  better 
balance  on  the  three-phafe  side  for  a  given  amount  of  two- 
phase  unloading  is  obtained  when  the  teaser  transformer 
carries  the  heavier  load. 

If  equal  currents  be  drawn  from  each  phase  of  the 
secondary,  but  these  currents  be  of  different  power  factor, 
the  three-phase  supply  will  no  longer  be  balanced.  Two 
typical  cases  are  shown  in  figs.  10  and  11.  The  power 
factor  of  the  phase  supplying  the  lagging  current  is   the 


I 


Fig.  8.  Fig.  9. 

same  in  each  case.  It  is  evident  from  the  geometry  of 
these  diagrams  that  fig.  11  can  be  derived  from  fig.  10  by 
rotating  the  current  vectors  as  a  whole  through  an  angle 
equal  to  the  angle  of  lag  ronsidered,  in  a  positive  direction, 
and  then  by  rotating  the  vector  /,  symmetrically  about  its 
voltage  vector  in  a  negative  direction  through  twice  this 
angle.     This   being   so,    it   follows    that   the    three-phase 


loading  in  the  two  cases  is  similar  as  regards  mngiiitude, 
excepting  that  in  fig.  11  line  c  carries  the  curunD  that  in 
fig.  10  is  carried  by  line  ii.  The  magnitudes  of  the  currents 
for  typical  cases  are  given  in  the  following  table  : — 

Equal  currents  on  two- phase  side. 
One- phase  unity  power-factor. 
One-phase  power-factor  cos  '/<. 

0  =  0  <p  =  30"  <f>  =  45  (f>  =  i;0°  <l>  =  90 

Cotient  in  line  A  ...     I'l5?ii  ri5«i  ri5«/     Vlh  ni     ri5M» 

„             „    1!...     1-15«;  lH8nt  Vilni     VBSni     VbS  n  i 

„             „    c    ...     riBw,  0  87  ni  OTini     0'58  «  /     0'4a  «  i 

Cases  in  which  there  is  out  of  balance  on  the  two-phase 
side,  both  as  regards  magnitude  of  current  and  power  factor, 
are   complicated   to   calculate,   and    are    best    solved    b 


graphical  methods.  A  typical  case  is  shown  in  fig.  12,  in 
which  the  teaser  is  supplying  one-half  the  full-load  at  unity 
power-factor,  whilst  the  main  transformer  supplies  full 
load  current  at  a  power  factor  of  0'8G6. 
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It  may  be  well  to  repeat  that  the  above  discufsion  has 
been  of  an  elementary  character,  and  that  magnetising 
cui  rents  and  small  disturbing  cauieshave  been  neglected. 


EXPORTS     AND      IMPORTS     OF     ELECTRICAL 
GOODS    FOR  JUNE,    1921. 


Although  the  imports  tolal  for  last  month  was  only  slightly 
below  May's  figure,  a  serious  fall  occurred  in  the  total  value  of 
exported  goods.  The  difference  was  over  a  million  pounds,  or 
about  46  per  cent,  decrease.  This  decrease  was  distributed  fairly 
evenly  among  the  constituent  items,  but  exports  of  submarine 
cable  fell  by  92  per  cent.,  but  the  May  total  under  this  head 
was  much  higher  than  usual.  The  only  increases  on  the  previous 
month's  export  values  were  in  switchboards  and  meters.  As 
regards  imports,  the  chief  increases  were  apparent  in  the  casts  of 
batteries,  glow  lamps,  and  telegraph  and  telephone  instruments : 
decreases  occurred  in  the  values  of  insulated  wire,  electrical 
machinery,  and  arc  lamps.  There  were  no  noteworthy  changes  in 
the  re-export  values. 

Values  of    Electrical  Exports   and   Imports  fob 
June,  1921. 


EsportB. 

ImportB. 

Ro-ezportB 

Electrical   goods  and   apparatus 

(unenumerated)       

£162,568 

«49,134 

£1,068 

Insulated  wire 

228  066 

7,570 

404 

Glow  lamps 

35,906 

40,U2 

609 

Switchboards  (not  telegraph   or 

telephone)         

19,999 

2,749 

— 

Arc  lamps  and  parts       

2,572 

2(J0 

— 

Batteries 

40,488 

16,877 

— 

Meters        

50,014 

11.7119 

3,169 

Carbons      

1,672 

13,41d 

2,154 

Electrical  inaohiTiery : — 

Railway  and  tramway  motors  ... 

1,S82 

_ 

— 

Other  motors  and  generators    ... 

191,342 

— 

-  . 

Electrical     machinery     (unenu- 

merated) 

138,063 

51,463 

712 

Telegraph  anA.  telephone  cable 

and  material : — 

Telegraph    and    telephone    wire 

and  cable  (not  submarine) 

115,342 

8,153 

— 

Submarine    telegraph    and   tele- 

phone cable       

63,338 

— 



Telegraph  and  telephone  instru- 

ments and  apparatus   ... 

157,237 

41,509 
£242,922 

3,681 

Totals 

£1,207,977 

£14,797 

Development   la   Spain. — The  report  of   the   Sociedad 

Eapanola  de  Ccnstruction  Naval  states  that  the  new  works  st 
Hcinoia  have  begun  to  supply  to  all  the  company's  works  special 
steel",  forginge,  and  castings.  Thanks  to  the?9  works,  the  Carraca 
artillery  woiks,  and  the  Sestao  engine  and  boiler  works,  which 
complement  those  of  Ferrol  and  Uaitagena,  the  company  is  now 
able  to  meet  all  its  own  requirements  for  the  complete  con- 
struction of  ships  of  all  kinds,  war  material,  and  railway  material. 
To  promote  the  latter  olais  of  work  with  responaible  guarantees, 
the  company  has  concluded  agreements  with  foreign  firms,  as,  for 
instance,  the  Metropolitan  Wagon  and  Finance  Co.,  and  in  agree- 
ment with  other  Spanish  industries  has  secured  contracts  for 
wagons  and  other  works  for  the  Madrid  Railway  and  other  com- 
panies. Moreover,  in  order  to  be  prepared  to  submit  schemes  and 
plans  for  the  electrification  of  railways,  the  company  has  signed 
guarantee  agreements  with  the  American  Westinghouse  Co.,  the 
Metropolitan- Vickera  Co.,  of  Manchester,  and  Vickers,  Ltd. 
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NEW     ELECTRICAL    DEVICES.     FITTINGS,    AND     PLANT. 

Jleuiirn  arc  inritcl  la  ,„hmit  p„rlicHla,:^  of  ntw  or   unproved  <lccicc-s  o lul  apparatu,,  which   will  be  p„hl„hcil 
ijicuimdered  of  KvJJiclent  interest. 


The  "  R.M.R."  Triode  Valve  and  "  Tbermagnlon." 

An  interesting  demonstration  of  some  new  wireless  develop- 
ments was  given  by  Messks.  U.  M.  liADio,  I/td.,  on  June  i23rd, 
at  their  engineers'  offices,  now  situated  at  5,  Regent  Square, 
W.  1. 

The  first  exhibit  was  an  entirely  new  form  of  triode  (fig.  1), 
which  has  been  designed  to  give  an  increased  signal  strength 
with  the  absence  of  the  usual  parasitic  and  microphonic  noises. 
The  anode  and  grid  of  this  triode  take  the  form  of  hemii- 
pheres,  nested  one  within  the  other,  with  a  substantially 
uniform  gap  between  them.  The  filament  is  of  tungsten 
wire,  and  is  formed  into  the  shape  of  a  semi-circle,  and  so 
•rranged  that  it  is  concentric  with  the  other  two  electrodei. 


Fig.  1.— The  "  R.M.R."  Triode. 

The  bulb  is  so  exhausted  that  there  is  a  slight  trace  of  gai 
left.  BO  that  the  triode  functions  as  a  soft  valve.  The  superior 
results  obtained  with  this  form  of  triode  are  due  to  the 
particular  construction  of  the  two  hemispherical  electrodei 
and  can  be  explained  as  follows:  — 
Electrons  moving  in  the  same  direction  and  each  possessing 


•bly  adjustmg  the  electricity  and  position  of  the  field,  it  it 
possible  to  produce  a  magnification  of  the  signali  received 
m  the  anode  circuit. 

Another  most  interesting  feature  of  the  "  Thermagnion  '• 
is  that,  by  further  adjustment  of  the  field,  it  is  posBible  to 
produce  ionic  oscillation  in  the  triode  itself,  so  that  a  hetero- 
dyne effect  is  obtained  and  C.W.  signals  are  detected. 

A  new  type  of  recorder  was  also  shown.  In  this,  relays  ar* 
operated  by  the  "  over-bulaucing  "  of  an  arrangement  sunilar 
to  a  Wheatstone  bridge. 

The  "  Bungalyte  "  Set. 

Messrs.  Arthub  Lvon  &  Co.,  30,  Victoria  Street,  West- 
minster. S.W.I,  have  sent  us  details  of  their  small  '  Bunga- 
lyte "  lighting  set  recently  placed  upon  the  market. 

This  set.  which  is  illustrated  in  lig.  '2,  consists  of  a  Bmall 
4-stroke  air-cooled  petrol  engine,  direct  coupled  to  a  300-watt. 
24-volt  generator,  together  with  a  battery,  switchboard,  oil 
tanks.  (Stc.  Working  on  full  load,  the  engme  consumes  1  gal. 
of  petrol  in  ten  hours.  The  dynamo  is  constructed  with 
laminated  fields,  and  is  fitted  with  a  cooling  fan.  The  set  ia 
put  into  operation  by  a  simple  mechanical  starter. 

The  battery  consists  of  I'J  glass  cells  capable  of  lighting  six 
lamps  for  10  hours  without  recharging.  The  set  was  designed 
with  a  view  to  portability  {the  portable  type  weighs  only  55 
lb.),  and  occupies  a  space  of  20  in.  by  18  in.  by  10  in. 

The  accessories  supplied  with  the  set  include  everything 
necessary  for  a  lighting  installation  such  as  cables,  lamps, 
switches,  blocks,  and  other  fittings. 

An  Improved  Electric  Lantern. 

We  have  received  from  Messrs.  Gabriel  k  Co.,  4  and  5,  A  B 
Row,  Birmingham,  details  of  their  improved  electric  lantern 
(fig.  3)  which  has  been  designed  principally  for  the  use  ot 
police  and  night  watchmen.  The  light  is  provided  by  a  4-V. 
4  c.p.  lamp,  energy  for  which  is  supplied  by  a  "  Bipol  "  bat- 
tery capable  of  maintaining  the  light  for  14  hours  continu- 
ously. The  case  is  made  of  tin  or  of  "  Claras  "  aluminium 
alloy.  A  central  combination  switch  is  fitted  in  the  top  of 
the  lantern,  and  in   the  middle  of  this  is  a  tapping  key  for 


Pig. 


-The  "  BuNi'rAi.YTE  "  Set. 


its  own  field  of  force,  tend  to  mutual  repulsion,  so  that  in 
the  ordinary  cylindrical-anode  type  of  triode  a  large  propor- 
tion of  the  electron  strain  is  diverted  from  this  anode.  In  the 
case  of  the  hemispherical  anode  there  is  a  very  marked  in- 
crease in  the  discharge  against  the  plate,  the  strays  due  to 
repulsion  being  reduced  to  a  miniiuum. 

l<\irthermore,  the  hollow  rigid  hemispherical  form  of  grid 
has  3  natural  mechanical  period  of  vibration  which  is  ex- 
tremely short.  In  this  way  any  vibration  transmitted  to 
the  valve  and  thence  to  the  grid  is  damped  out  unmediately 
in  the  grid  itself,  and  so  does  not  give  rise  to  objectionable 
microphonic  noises  so  noticeable  with  the  spiral  wire  form 
of  grid. 

The  "  Thermagnion  "  which  was  demonstrated  is  an  entirely 
new  method  for  magnifying  signals,  wluoli  operation  has  liithci- 
to  been  accomplished  by  the  aid  of  amplifiers  and  reaction  cir- 
cuits. In  this  case  the  simplest  one-valve  circuit  is  in  no  way 
altered,  and  the  magnification  is  brought  about  by  the  action 
of  a  magnetic  field  exerted  on  the  space  occupied  by  the  three 
electrodes  of  the  soft  "  li.MR."  triode  in  such  a  manner 
that  the  positive  ions  can  be  controlled  to  advantage.    By  luit- 


3.— Gabriel's  Improved 
Electric  Lantrrn. 

'signalling  purposes.  A  special  feature  of  the  lantern  is  a 
pair  of  contact  sockets  into  which  plugs  can  be  inserted  for 
charging  purposes.  These  sockets  can  also  be  used  to  supply 
a  small  auxiliary  lamp  The  contact  plate  is  of  fibre,  and  ia 
fitted  with  two  contact  springs  on  either  side  with  a  plate  in 
the  centre;  it  is  arranged  t<i  carry  a  spare  lamp  bulb.  A 
special  focusing  arrangement  is  embodied  in  the  lantern.  This 
consists  of  two  telescopic  tubes;  the  outer  one  has  two  slots 
cut  in  the  top  and  bottom,  and  the  inner  tube  bears  two 
springs  which  fit  into  these  slots.  Focusing  is  effected  by  the 
movement  of  the  knob  seen  in  the  illustration.  The  lantern 
weighs  about  2  lb.  A  charging  bojird  i.s  made  by  the  firm  to 
deal  with  20  of  these  lanterns  at  a  time.  The  b<xird  is  fitted 
with  a  resistance,  pilot  lamp,  voltmeter,  ammeter,  two-pol« 
switch,  fuse,  and  three  terininals. 

An  Electric  Egg  Tester. 

The  TELErHONF,  A  Microphone  Co.,  Ltd..  Throwley  Road, 
Sutton.  Surrev.  have  sent  us  particulars  of  their  egg  te«ter, 
illustrated  in  fig.  -1.  p.  SO. 

Th«  case  is  made  of  solid  oak,  varnished  and  polished,  7|  in. 
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by  3i  in.  by  IJ  in.  deep.  The  aperture  for  the  egg  it  m&rked 
by  three  ra<Iium  points,  thus  enabling  testing  to  be  carried 
on  in  the  dark.  The  egg,  when  placed  in  position,  auto- 
matically switches  on  the  light,   which  allows  both  hands  of 


Fig.  4.— An  Electric  Egg  Tester. 

the  operator  to  be  free  and  the  testing  to  be  done  with  great 
rapidity.  The  lamp  is  attached  to  the  base,  of  the  case,  the 
current  being  supplied  by  an  ordmary  flash  lamp  battery. 


HYDRO-ELECTRIC     PROBLEMS     IN 
SCANDINAVIA. 


The  annual  conference  of  the  Swedish  Hydro-Electric  Asso- 
ciation (\atteu  Kraft  Foreniug)  was  recently  held  at  Stock- 
holm, when  Mr.  Dahlander.  in  declaring  the  proceedings 
open,  stated  that  during  the  critical  times  of  the  war  the 
Swedes  had  learned  how  to  appreciate  the  value  of  their 
water  power.  The  time  of  high  coal  prices,  however,  was 
past,  and  it  was.  therefore,  of  special  m^portance  to  reduce 
the  costs  of  erecting  hydro-electric  works. 

Mr.  Sven  Lubeck  then  read  a  paper  on  water-power  ques- 
tions in  1921.  He  said  that  the  rapid  development  of  the 
unfavourable  situation  of  trade  had  also  impressed  its  mark 
on  water-power  conditions  in  Sweden.  Notwithstandmg  the 
great  demand  for  water  power  which  was  evoked  by  the 
scarcity  of  coal  during  the  critical  years,  the  more  extended 
utilisation  of  wat<?rfalls  was  only  forced  where  special  reasons 
existed  for  doing  so.  This  was  due  to  the  rapidly  growing 
cost  of  buildings  and  of  machinery.  The  author  stated  that 
at  the  close  of  19'30  the  plant  installed  in  hydro-electric  works 
in  Sweden  represented  about  1,-2U0,000  h.p..  while  works  for 
a  further  360.000  h.p.  were  in  course  of  construction,  of  which 
■23.5,tKjO  h.p.  was  for  the  State  and  li5,(.)(X)  h.p.  for  private 
owners.  The.se  works  included  the  State  works  at  Motala. 
the  Porjus  extension,  and  the  Bergslags  power  station  which 
were  approaching  completion,  wnereas  the  works  at  Lan- 
fossen  for  the  Sandviks  Ironworks,  and  Harsprang,  had  only 
progressed  to  an  inconsiderable  extent.  ITie  ironworks  com- 
pany had  applied  for  an  extension  of  time  for  the  completion 
of  the  works  in  order  to  Ix;  able  to  do  so  at  a  more  reasonable 
outlay,  but  the  Board  of  Trade  had  opposed  the  application 
for  the  reason,  among  others,  that  by  being  compelled  to 
construct  quickly  the  company  would  be  prevented  from 
making  a  profit  arising  from  the  situation.  Such  an  argu- 
ment was  actually  brought  forward,  the  author  remarked, 
at  a  time  when  similar  works  for  State  account  were  for 
well-known  reasons  being  restricted  or  suspended.  Thus 
Parliament  had  decided  that  the  preparatory  works  at  Har- 
sprang were  to  lie  completed  and  the  remainder  discontinued. 
Yet  it  had  been  proposed  to  base  an  electnj-chemical  industry 
on  the  power  of  the  Har.sprang  works,  liut  this  was  deemed 
to  be  hopeless  in  the  face  of  foreign  competition,  having 
regard  to  the  cost  of  completing  the  Harsprang  works  and 
the  resulting  price  for  energy,  the  cost  of  other  raw  materials 
and   the  labour  ditiiculties. 

Major  H.  .Johansen.  of  Christiania.  who  introduced  the 
eubject  of  inter-Scandinavian  transmi.s.sion  of  power,  pointed 
out  that  according  to  estimates,  Norway  possessed  a  water 
power  capacity  of  ].5,f)()0,000  h.p.,  which  would  not  only  meet 
the  requirements  of  the  country  itself,  but  would  al.so  permit 
of  the  export  of  a  considerable  amount  of  energy  to  neigh- 
bouring countries.  By  means  of  tables  prepared  from  his 
own  calculations,  the  author  showed  that  the  price  of  power 
imported  into  adjoining  countries  from  Norway  would  be  as 
low  as  'i  ore  per  kWh.  as  compared  with  the  pre.'^t'nt  Swedish 
sale  price  of  about  -5  ore  per  kWh.  Direct  advantages  would 
be  derived  by  Swedish  indu.stries  through  the  import  of 
power  from  Norway  because  the  indu.'^tries  were  dependent 
in  a  great  measure  upon  the  imports  of  coal,  which  were 
frequently  uncertain.  The  requirements  of  Denmark  could 
also  be  met  by  Norway;  Sweden  would  need  all  her  power 
resoiirces  for  her.self.  and  would  have  no  surplus  to  export. 

Mr.  B.  Borgquist,  who  dealt  with  the  same  question  from 
the  Swedish  point  of  view,  expre.';.s<'d  the  opinion,  having 
regard  to  the  long  distance  of  transmission— 7.50  kilometres 
from  Hardangerfjord-Sweden-Copenhagen,  that  such  a  line 
would  not  prove  to  be  remunerative  until  a  considerably 
greater  load    was  obtainable   th.-iii    tould   be  procured   at  the 


present  time  If  consideration  were  slso  given  to  the  risks 
which  were  incidental  to  the  starting  of  new  works  on 
account  of  the  deflation  now  in  progress,  it  could  be  foreseen 
with  great  probability  that  transmission  from  Norway  via 
Sweden  to  Denmark  would  not  be  brought  about  for  a  long 
period,  probably  ten  years. 

The  author  submitted  that  there  were  no  opposing  factors 
of  practical  importance  as  between  Norwegian  and  Swedish 
interests  concerning  transmission  to  Denmark.  Some  surplus 
power  was  already  being  supplied  by  the  Southern  Swedish 
Power  Co.  to  Zealand,  and  it  would  be  possible  to  deliver 
power  to  a  greater  extent  if  the  main  line  from  'lYullehattan 
were  carried  down  to  Skane,  but  that  would  have  to  be 
postponed  owing  to  the  present  high  cost.  In  general,  the 
power  produced  in  South  and  Central  Sweden  was  cheaper 
than  Norwegian,  which  would  have  to  bear  the  cost  of 
transmission. 

Mr.  A.  S.  Faber,  of  Copenhagen,  discussed  the  problem 
from  the  Danish  point  of  view,  and  said  that  a  transmission 
undertaking  in  Norway  would  be  self-supixirting  if  the  sale 
price  of  electricity  delivered  in  Denmark  could  compet.e  with 
that  of  coal  and  other  fuels. 
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(^Concluded  from  page  67J. 
Electricity  Department. — Electrical  Standards. — Mr.  F.  E. 
Smith  (now  director  of  scientific  research  and  experiment  to 
the  Admiralty)  is  of  the  opinion  that  at  the  present  time  the 
ohm  and  the  ampere,  which  are  the  two  fundamental  electrical 
units,  can  be  realised  with  as  great  an  accuracy  as  the  inter- 
national ohm  (by  means  of  mercury  columns)  and  the  mter- 
natioual  ampere  (by  means  of  the  silver  voltameter),  and  he 
urges  therefore  that  the  time  is  opportune  to  revert  to  the 
ideal  of  1863  and  measure  all  electrical  quantities  in  C.G.S. 
units.  It  is  now  possible  to  measure  resistance,  current,  and 
voltage  with  a  precision  greater  than  is  required  by  industry, 
and  unless  all  values  are  stated  within  the  limits  of  accuracy 
of  measurement  (not  comparison)  difficulties  will  certainly 
ari.se  in  the  future.  As  an  instance,  it  is  possible  at  the  present 
time  by  means  of  capacities  and  inductances  to  measure  the 
frequency  of  a  tuning  fork,  but  unless  the  electrical  quantities 
are  in  C.G.S.  measure  the  frequency  does  not  agree  with  that 
calculated  from  a  direct  measurement  of  the  number  of 
viorations  in  a  given  time. 

The  Schuster  magnetometer  is  practically  finished,  and 
measurements  of  the  horizontal  magnetic  intensity  will  be 
made  in  the  near  future.  To  make  the  instrument  an  absolute 
one  it  might  be  modified  so  as  to  include  an  interior  swinging 
coil ;  in  this  way  the  current  could  be  measured.  A  design 
for  a  vertical  force  magnetograph  has  also  been  prepared. 

General  Electrical  Measurements. — Some  investigations  on 
new  magnet  steel  have  been  made  and  valuable  results  oL 
tained.  A  new  simple  method  has  been  tried  for  measuring 
effective  permeability  and  energy  losses  in  thin  sheet-iron  at 
radio  frequencies.  It  consists  in  making  up  the  thin  iron 
rings  into  an  inductance  of  toroid  form  with  a  smgle  layer 
winding.  The  effective  inductance  and  resistance  of  this 
wound  ring  ara  then  measured  by  insertion  in  a  wavemeter. 
Corrections  for  effective  inductance  of  the  winding  without 
iron  are  small  and  easily  made,  and  the  accuracy  of  the 
method  is  within  about  1  per  cent,  for  permeability  and  a 
few  per  cent,  for  losses.  A  duplicate  of  the  apparatus  lor 
magnetic  testing  has  been  installed  which  will  allow  magnetic 
research  to  proceed  simultaneously  with  the  test  work. 

A  new  method  for  measuring  the  elfective  inductance  of 
four  terminal  resistances  has  been  investigated  which  is  of 
greater  range  than  those  developed  by  Campbell,  but  similar 
in  principle.  By  comparison  with  a  standard  whose  effective 
inductance  was  calculable,  it  was  found  that  with  a  1  ohm 
resistance  the  inductance  could  l)e  determined  to  the  nearest 
0.01  microhenry. 

A  new  method  of  measuring  the  capacity  of  condensers  in 
terms  of  mutual  inductance  and  resistance  was  found  suc- 
cessful. It  avoids  the  double  "  kick  "  obtained  with  the 
Carey-Foster  method  on  the  ballistic  galvanometer ;  the 
method  does,  however,  involve  comparison  of  two  practically 
equal  throws.    The  accuracy  is  about  5  in  10,000. 

Regarding  wireless  standards,  an  accurate  comparison  of 
the  standard  wavemeter  has  been  made  against  the  Abraham 
Bloch  "  multibrator."  Tliis  apparatus  produces  a  very 
peaky  wave  by  means  of  three-electrode  valves.  Every  har- 
monic from  the  40th  to  the  1.50th  can  be  picked  out  by  the 
standard  wavemeter.  The  average  agreement  over  the  range 
{■2,OOO-7,5f)0  metres),  using  a  number  of  different  inductances, 
was  I  in  lO.tXiO.  and  a 'report  has  been  made  to  the  .Xdmiralty 
and  will   be   published  in  dctiul  shortly. 

.\  new  type  of  variable  air  condenser  is  being  constructed 
which,  it  is  hoped,  will  l>e  an  advance  on  any  condenser  yet 
made,  from  the  point  of  view  of  permanence  and  accuracy. 
Amber  insulation  is  provided,  and  the  condenser  will  have  a 
range  up  to  5,0(X)  inmfd.  Conjointly  a  standard  self-induct- 
ance coil  of  20  millihenries  has  been  designed  .vhich  will  have 
spaced  windings  to  reduce  elfective  resistance  and  self-capacity. 
The  design   is  such   as  to  ensure  constancy  also.    These   two 
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nieces  of  Btandard  apparatus  will  increase   the  range  of  the 

standard  wavemeU;r  to  20.U<X)  metres. 

A  £atisfactory  method  of  measurmg  at  radio  frequency  the 
high  resistances  used  in  connection  with  radio  amplifiers 
consists  in  first  shuntiug  the  condenser  of  a  tuned  wave- 
meter  with  the  unknoviu  resistance.  Observation  ot  the 
ma^mum  current  is  made,  and  the  hiyh  resistance  is  then 
removed  and  a  hno  low-resistance  wire  is  mserted  in  series 
with  the  wavemeter  and  adjusted  until  the  same  current  is 
obtained  at  resonance,  fvelunmg  of  the  condenser  may  be 
necessary  on  account  of  the  capacity  of  the  resistance.  When 
equahty  of  current  in  the  two  cases  is  obtained  S  =  L/UR, 
where  S  =  high  resistance;  L  =  inductance  of  wavemeter  coil; 
0=  capacity  of  wavemeter  condenser;  fl  =  added  equivalent 
series  resistance,  and  the  accm'acy  of  the  method  is  probably 
within  a  few  per   cent. 

Apparatus  has  been  installed  for  the  investigation  of  the 
characteristics  of  thernuonic  valves,  and  mercury  con- 
densation pumps  for  the  exhaustiiig  of  the  valves  iu- 
.dicated  vacuum  pressm'es  of  one  or  two  hundredths  of 
a  bar  (1  bar  =  0.UtKJ7s  mm.  of  mercury).  The  gauges 
available,  however,  do  not  allow  of  accurate  measure- 
ments being  made  at  such  a  pressure,  and  an  associated 
investigation  is  iu  progress  mto  other  methods  of  measuring 
extremely  low  pressures.  Valves  of  the  standard  types  are 
being  carefully  measured  for  characteristics,  when  filled  with 
various  gases  at  different  internal  pressures.  A  research  is 
also  in  progress  iuto  the  use  of  silica  iu  place  of  glass  for  the 
envelope  and  internal  mountiug  of  thermionic  valves.  The 
sihca  bulb  will  enable  it  to  be  raised  to  a  much  higher  tem- 
perature durmg  exhaustion,  thus  facilitating  the  elimination 
of  occuluded  gases  and  the  obtaining  of  a  higher  and  more 
permanent   vacuum. 

Electrotechnics. — Since  the  a.c.  work  of  a  routine  character 
has  been  very  large,  little  opportunity  has  been  available  for 
special  research  work.  Much  of  the  work,  however,  is  ot  a 
research  nature.  The  number  of  instruments  used  for  accept- 
ance tests  of  steam  turbo-generators  continues  to  increase 
steadily,  and  the  capacity  of  the  plant  for  generating  the 
alternating  currents  and  voltages  required  has  been  outstripped 
by  the  progress  of  modern  electrical  engineering.  Taking  the 
work  on  tests  of  instruments  used  on  steam  economy  trials 
of  turbo-generators  alone,  these  are  now  being  carried  out  at 
a  rate  ot  about  lUU.UUO  kW  a  year,  while  similar  tests  for 
other  than  steam  trials  amount  to  practically  the  same  bgure. 

There  has  been  little  opportunity  to  make  a  serious  be- 
ginning on  the  research  on  the  design  of  instrument  trans- 
formers. Mr.  Spilsbury  has  devised  a  new  method  of  carrying 
out  measurements  of  this  nature,  by  which  much  higher  accu- 
racy in  the  measurement  of  small-phase  angles,  and  ot  the 
departure  of  current  transformers  from  the  nominal  ratio  of 
primary  to  secondary  current,  can  be  obtained.  The  method 
is  to  use  a  high-ratio  transformer  to  magnify  the  departure 
from  perfection,  using  an  electrostatic  wattmeter  as  the 
indicating  instrument.  Incidentally  the  method  has  demon- 
strated how  important  stray  magnetic  fields  are  when  large 
currents  are  used.  When  placed  several  feet  away  Irom 
such  currents  the  high-ratio  transformer  may  give  quite  an 
appreciable  voltage  in  the  secondary  without  the  primary 
circuit  being  in  use.  For  tests  of  this  nature  the  transformer 
is  turned  round  until  the  effect  disappears.  A  lengtliy  series 
of  testa  by  this  method  on  a  special  current  transformer  of 
the  highest  quality  showed  incidentally  that  the  small  residual 
inductances  of  the  standard  tubular  water-cooled  resistances 
corresponded  very  closely  with  the  calculated  values.  Work  of 
this  nature  gives  added  importiince  to  the  reduction  of  the 
inductance  of  resistances  for  very  large  currents  to  the  lowest 
practicable  value. 

In  furtherance  of  the  advancement  of  British  electrical 
instruments,  especially  in  foreign  countries,  the  British  Elec- 
trical and  Allied  Manufacturers'  Association  issued  a  joint 
publication,  descriptive  of  the  capabilities  of  apparatus  made 
by  its  members,  which  was  compiled  by  Dr.  Eayner  in  order 
to  give  it  the  advantage  of  the  experience  and  impartiality 
which  might  be  obtained  from  its  association  with  the 
Laboratory. 

The  experience  of  the  staff  has  been  much  in  request  in 
relation  to  the  work  of  the  British  Engineering  Standards 
Association  and  the  Electrical  Research  Association,  and  most 
of  this  work  has  fallen  to  Dr.  Rayner.  The  work  has  included 
the  drafting  of  specifications  for  several  varieties  of  switchgear, 
the  consideration  of  nomenclature  and  symbols,  and  the  wave 
lorm  of  a.c.  plant,  especially  from  the  point  of  view  of  avoid- 
i^  inttn-ferenco  with  telegraph  and  telephone  communication. 
Tlie  qualities  required  of  oils  to  be  used  in  insulating  electrical 
plant,  such  as  transformers  and  switches,  have  been  among 
tlie  subjects  on  which  assistance  has  been  given  to  the  Elec- 
trical Research  Asswciation.  Dr.  Rayner  has  been  chairman 
of  a  committee  set  up  to  draft  a  specification  for  such  oils, 
which  is  practically  finished. 

Other  committees  on  which  work  has  begun  deal  with  mica 
and  porcelain.  A  special  joint  sub-committee  to  consider 
dielectric  losses  has  been  formed,  and  its  present  aim  is  to 
develop  stimdard  methods  of  testing  materials  at  all  frequen- 
cies used  in  the  applications  of  electricity  from  25  to  1,000.000 
periods  ()er  second. 

Regarding  d.c.  work,  the  further  programme  relating  to  the 
buried  cables  research  is  being  proceeded  with,  and  the  in- 
formation obtained  at  various  times  with  cables  of  all  kinds 


has  been  used  to  supply  to  the  Wiring  Rules  Committee  of 
the  Institution  of  Electrical  Engineers  complete  tables  of 
permissible  currents  for  concentric  and  three-core  l.p.  cablei 
used  fur  distribution  in  buildings.  Similar  information  to 
meet  the  special  requirements  of  ship's  wiring  is  now  oeing 
oupplied  to  the  Admiralty.  A  special  investigation  has  been 
carried  out  for  the  British  Aluminium  Co.  regarding  the 
contact  resistance  ot  clamped  and  bolted  joints  m  aluminium 
busbars,  and  also  the  heating  with  current  of  bars  and  rods 
of  various  sizes  and  sections.  Interesting  results  have  been 
obtained,  in  particular,  with  regard  to  the  proper  conditions 
under  which  a  satisfactory  joint  can  be  made  with  aluminium, 
and  a  formula  was  evolved  which  allows  of  the  pre-de termina- 
tion of  the  resistance  of  joints  of  a  given  thickness,  overlap  and 
contact  pressure.  Tests  have  also  been  made  with  copper 
busbars  and   some   switch  contacts. 

In  the  photometry  section  the  provision  of  sub-standards 
for  measmements  of  gasfilled  lamps  is  still  urgent,  anu  the 
most  promising  line  of  approach  seems  to  lie  in  the  direction 
of  a  blue  glass  combination  with  a  vacuum  sub-standard. 
Early  in  the  year  the  Board  of  Trade  set  up  a  committee  to 
consider  the  unprovement  of  the  regulations  dealing  with 
ships'  navigation  hghts,  and  a  large  amount  of  work  has  been 
done  at  the  laboratory  for  the  committee.  One  of  the  subjects 
has  been  the  spectral  transmission  of  coloured  glasses  with 
the  object  of  attaining  greater  uniformity  of  practice  and  a 
more  satisfactory  glass  fur  the  starboard  hght.  A  design  is 
being  prepared  for  a  suitable  form  of  lens  for  the  side  and 
masthead  hghts. 

An  extended  investigation  of  the  candle-power  of  existing 
types  of  miners'  lamps  has  been  undertaken  at  the  request  of 
the  Home  Office  Committee  on   this  subject. 

At  the  request  of  the  Ministry  of  Transport,  a  number  of 
motor  car  headhghts,  fitted  with  various  devices  for  the 
reduction  of  glare,  has  been  examined  at  the  Laboratory. 
The  method  adopted  has  l>een  that  of  measurement  of  illu- 
mination distribution  along  selected  lines  on  a  screen  placed 
7'i  ft.  from   the  headlight. 

At  the  request  of  the  Director  of  H.M.  Office  of 
\\orks,  the  Laboratory  has  given  assistance  with  regard  to 
certain  details  of  a  design  got  out  to  suit  the  special  conditions 
of  the  hghting  of  one  of  the  galleries  of  the  National  Gallery. 
The  principal  objects  of  the  research  were  to  secure  adequate 
illumination  on  the  walls,  while  avoiding  direct  sunlight,  and 
to  diminish  as  far  as  possiijle  reflections  of  objects  and  people 
in  the  glass  covering  the  pictures.  The  arrangement  evolved 
for  a  gallery  running  E.  and  W.  has  a  ceiling  covering  the 
middle  third  of  the  room.  Direct  sunhght  is  kept  off  the 
pictures  on  the  N.  wall  by  a  vertical  screen  placed  outside 
over  the  ceiling.  By  making  this  of  a  suitable  size  and 
white  on  the  N.  side  so  as  to  reflect  the  hght  from  the  N. 
part  of  the  sky,  the  illumination  of  the  N.  and  S.  walls  can 
be  rendered  equal  for  practically  all  conditions  of  weather. 
The  scheme  avoids  direct  top  light,  which  illuminates  the 
people,  and  makes  the  reflections  in  the  glazing  of  the  pictures 
very  troublesome.  At  the  same  time  the  sensation  of  glare 
is  much  diminished.  For  a  gaUery  whose  length  is  N.  and  S. 
a  series  of  transverse  screens  is  used  to  keep  direct  sunhght 
from  falling  on  the  walls. 

The  assistance  of  the  Laboratory  has  also  been  requested 
by  the  Office  of  Works  in  the  matter  of  the  artificial  illumina- 
tion of  the  Houses  of  Parliament  and  public  buildings. 

The  galvanometers,  formerly  working  with  Nernst  spot 
lamps,  have  all  been  refitted  with  metal-filament  gasfilled 
lamps  which  work  at  10  volts  3  amps.  The  energy  is  fur- 
nished from  a  temporary  a.c.  supply  run  round  the  rooms, 
the  step  down  from  100  to  10  volts  being  effected  by  trans- 
formers  made   in   the   department. 

A  satisfactory  substitute  has  been  found  for  Nemst  galvano- 
meter lamps  in  the  form  of  lamp  used  for  the  Aldis  dayhght 
signalling  lamp.  This  is  a  gasfilled  bulb  of  50-mm.  diameter 
containing  a  double  spiral  filament  capped  with  an  ordmary 
Edison  screw  cap.  and  rated  at  10  volts  and  approximately 
■ii  amperes.  The  bulb  is  filled  with  argon  and  the  lamp  is 
intended  to  burn  upright,  though  there  is  no  reason  to  suppose 
that  it  will  not  burn  satisfactorily  in  other  positions  if  neces- 
sary. Its  life  at  U)  volts  exceeds  l.OtH)  hours.  With  a  lens 
of  8-in.  focus  and  a  galvanometer  mirror  of  3  metrea  radius, 
the  "  spot  "  has  a  brightness  of  over  1  foot-candle.  If  two 
or  more  of  these  lamps  are  used  in  series  for  economy  of 
current,  it  is  necessary  to  select  them  carefully,  as  ihese 
lamps  vary  considerably  in  current  rating  at  the  same  voltage. 

Mefrrolomi  Dcinutiiwnt. — An  investigation  into  the  dimen- 
■  sions  of  Edison  threads  for  lamp  holders  and  caps  has  been 
undertaken  for  the  British  Engineering  Standards  Association. 
The  object  of  the  ivstMrcli  is  to  find  an  iiit<-rnationa!  system  of 
dunensions  for  lamp  holders  and  caps  of  Coliath  and  ordinary 
si/es  xvhicli  can  be  adopted  with  reasonable  degree  of  inter- 
changeaiiility  between  parts  made  to  the  new  dimensions  and 
those  made  to  the  existing  American  and  Verband  Deutscher 
Elektrotechniker  systems. 

Twi>  "  quiet  "  electromagnetic  clock  units,  for  silent  and 
balanced  step-by-step  driving  or  synchronising  mechanism 
were  examined  and  reported  upon  for  the  patentee.  Capt. 
Craig,  of  Haslemere.  This  is  a  very  ingenious  arrangement. 
silent  in  action,  and  applicable  for  everv  second,  or  any  agreed 
number  of  seconds.  The  question  of  the  provision  of  a  more 
satisfactory  type  of  electric  contact  on  the  standard  clock, 
to  replace  the  mercurial  one  hitherto  used,  has  been  under 
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consideration  for  some  time,  and  the  form  finally  decided  upon 
has  been  in  use  for  several  months  with  satisfactory  results. 
It  consists  of  a  phosphor-bronze  wire  bent  in  a  sflnii-circle  and 
attached  to  the  Invar  pendulum  rod.  to  the  two  horns  of 
which  3  strip  of  platinum  foil  is  fixed  Ln  tension.  The  system 
is  pivoted,  and  moves  in  a  vertical  plane,  the  amount  of  drop 
bemg  controlled  by  a  detent.  Below  it  a  "  gold  "  watch 
balance-wheel  is  fixed  on  a  small  adjustable  carriage.  As  the 
platinum  strip  is  carried  to  and  fro  by  the  pendulum  it 
brushes  over  a  small  segment  of  the  balance  wheel,  thus 
making  a  contact,  the  duration  and  intensity  of  which  can 
be  closely  adjusted. 

A  "  wireless  "  receiving  and  recording  apparatus  has  been 
fitted  up  in  the  clock  room,  and  will  be  a  valuable  additional 
help  in  determining  the  daily  rates  of  the  reference  standard 
clocks. 


CORRESPONDENCE. 


Letteri  rteeii>ed  by  us  after  5  P.M.  OS  Tuesday  cannot  appear  until 
the  following  lotek.  Corresponde/Us  shculd  forward  their  communi- 
eatioHM  at  the  tarlieit  potsible  moment.  So  letter  can  be  publithed 
vnleu  tcf  have  the  wriier't  Kame  and  address  in  our  posgession. 


E.L.M.A.  and  Retrospective  Lamp   Rebates. 

Ever  since  the  Osram  lamp  was  put  on  the  market  I  have 
been  a  wholesale  lamp  factor  to  the  trade,  and  although  in 
a  comparatively  small  way,  my  turnover  for  each  of  the  last 
two  years  has' been  £6,000,  entitUng  me  to  a  rebate  of  36 
per  cent. 

To-day  I  notice  that  one  of  my  user  customers  is  graded 
for  the  ensuing  year  at  34  per  cent.,  his  previous  grading 
being  "38  per  cent.,  and  his  purchases  from  me  last  year  £1,SOO 
net. 

I  have  no  grievance  in  so  far  as  the  new  grading  is  con- 
cerned. It  is,  however,  concerning  the  system  of  allowing 
retrospective  rebates  that  I  complain,  because  in  the  case 
referred  to,  a  credit  will  have  to  be  sent  for  the  difference 
between  28  per  cent,  and  3'2  per  cent,  on  last  year's  turnover 
of  £1.800,  which  at  4  per  cent,  on  the  gross  price  of  the  lamps 
will  mean  exactly   £100. 

The  same  thing  arises  every  year,  but  it  seems  unfair  that 
ft  trader  should  be  called  upon  to  give  back,  as  in  this  case, 
what  represents  nearly  the  whole  of  the  profits  made  during 
fhe  period  referred  to. 

Perhaps  the  E.L.M..\.  will  recognise  the  hardship  this 
causes,  and  perhaps  also  it  may  see  its  way  to  remedy  this 
grievance,  because  in  such  cases  a  trader  scarcely  knows  how 
he  stands  at  the  end  of  his  financial  year,  nor  can  he  possibly 
know  what  his  annual  net  profits  may  be  so  long  as  this 
system  of  retrospective  rebates  is  allowed  to  prevail. 

Paratns. 

July  5fh,  1921. 


Short-range  Sea  Horizons  for  Cable  Ships. 

During  a  recent  voyage  of  the  Telegraph  Construction  and 
Maintenance  Co.'s  cable  ship  Colonia.  I  carried  out  some  very 
successful  experiments  with  short-range  sea  horizons  which 
I  venture  to  think  will  be  of  interest. 

In  these  experiments  I  was  very  ably  assisted  by  the  navigat- 
inff  officers. 

It  is  well  known  that  at  night  the  horizon,  except  under 
very  exceptional  circumstances,  cannot  be  used  for  obtaining 
Dositions.  but  by  using  a  calcium  light  as  a  short-rance  sea 
horizon  at  a  known  distance,  and  manneuvring  the  ship  so 
as  to  get  the  reauired  star  vertically  over  this  hVht.  the  altitude 
can  be  obtained.  This  operation  reneated  with  two  or  more 
stars  will  give  a  very  acurate  positicon.  In  doing  this  it  is 
best  to  nse  port  helm,  so  that  the  calcium  light  comes  in  the 
clear  glass  of  the  sextant  before  being  under  the  vertical  direc- 
tion of  the  star.  Likewise,  in  the  daytime  accurate  results  can 
be  obtained  by  a  calcium  light  or  a  cask  with  a  required 
interval  between  observations. 

Althonah  similar  observations  have  been  attempted  before 
in  davliffht  the  siibiVrt  does  not  seem  to  have  heen  taken  np 
with  reeard  to  obtaining  positions  nt  night.  Owing  to  the 
uncertainty  of  the  ordinarv  sea  horizon,  the  above  method 
sh-Mi'd  overcome  many  difBcnlties.  , 

When  the  sky  is  covered  with  cloud,  which  is  frenuentlv  tVip 
case,  it  is  impossible  to  obtain  a  star  nositinn  at  n.m.  twilight, 
but  the  stars  often  show  through  a  few  hours  later,  and  as 
by  that  time,  the  sea  horizon  has  become  invisible,  excepting 
perhana  during  a  favourable  m^on.  observation  is  p*ilj  im- 
nossible.  If  bv  my  suggested  method  a  short-range  sea  horizon 
is  arranged,  then,  at  any  time  during  the  night,  observations 
can  be  taken  and  position  defined,  provided  that  known  stars 
are  visible. 

lam.  therefore,  inclined  to  think  that  with  regard  to  cable- 
laying  and  repairing  ships,  this  method  may  be  of  considerable 
imoortance. 

I  am  hoping  in  the  near  future  to  hav*>  constructed  a  pro- 
jectile flare  to  be  thrown  from  a  suitable  gun  to  a  known 
distance  in  any  direction,  so  that  at  times  when  the  sea 
horizon  cannot  be  depended  upon,  or  at  night  lime,  accurate 


positions  can  be  got  without  actually  stopping  the  ship  or 
altering  course,  provided  the  weather  is  moderately  fine. 

My  experiments  were  facilitated  by  a  dip  table  which  has 
been  recently  pubhshed  by  Mr.  Percy  H.  L.  Davis,  late  of  the 
Nautical  Almanac  Office,  for  the  purpose  of  the  correction  of 
altitudes  at  given  distances  in  yards  for  use  with  short-range 
found  sea  horizons.  1  understand  that  this  table  will  be  in- 
cluded in  Inman's  Nautical  Tables. 

Victor  Campos, 
Master,  Cable  Hhip  "  Colonia." 
June  iith,  19-21. 


A  Mysterious  Occurrence. 

On  a  small  mixed  lighting  and  power  plant.  'i'JO  volts  d.c. 
two  220-volt  lamps  of  16  c.p.  with  carbon  filaments,  wired  in 
series,  with  the  middle  point  earthed,  are  used  for  earth 
detection. 

Quite  frequently  one  or  the  other  of  the  lamps  bursts  with 
a  loud  report,  and  the  fuse  in  circuit  with  the  lamps  blows. 

On  replacing  with  new  lamp  and  fuse,  both  lamps  give  half 
light  as  normal. 

The  question  which  puzzles  me  is  why  the  lamp  should 
burst,  as  at  most  it  only  gets  220  volts  and  is  a  220-volt  lamp. 

A.  H. 

July  oth.  1921. 


Armature  Core  Bands. 

With  reference  to  "  Armature's  "  letter  on  armature  core 
bands,  it  is  not  stated  whether  he  sweated  up  the  bandings 
with  clips  of  tinned  copper,  the  solder  being  run  in  all  round 
the  wires  on  each  band. 

If  not,  I  am  confident  that  this  will  prove  satisfactory  pro- 
vided the  armature  is  balanced  for  absolutely  steady  running, 
which  is  very   essential   with   high-speed   machines. 

With  regard  to  the  copper  clips,  there  should  be  from  four 
to  six  clips  for  each  band  on  armatures  up  to  half  a  metre 
diameter,  and  on  larger  armatures  one  clip  lor  about  every 
25  cm.  of  periphery. 

G.  E.  W. 

July  Uh.  1921. 


Abnormal  Meter  Records. 

We  have  noted  with  great  interest  the  letter  from  your  corre- 
spondent, Mr.  E.  Foirest  Preston. 

The  explanation  is  not  difficult  to  see,  but  we  think  it  might 
be  interesting  to  yoar  readers  if  a  little  competition  were 
established.  We  are  prepared  to  give  a  small  prize  to  the 
sender  of  the  first  solution  received. 

We  hope  you  will  be  good  enough  to  insert  this  letter,  be- 
cause otherwise  the  pubhcation  of   the  letter  as  it  stands  is 
calculated  to  damage  the  reputation  of  the  Ferranti  meter. 
Ferranti  Limited, 

R.    H.   SCHOFIELD, 

Sales  Manager. 
HolUnwood. 
Jiilii  nth.  1921. 


Sawdust  as  FueL 

The  sawdust  and  wood-refuse  burning  plant  to  which  you 
refer  in  your  editorial  reply  to  Mr.  Schneidau,  as  carried  o'".t 
under  my  instructions,  is  part  of  the  plant  of  a  large  saw 
and  wood  conversion  mill  in  England,  operated  by  steam 
power,  the  steam  being  provided  by  burning  the  wood  refuse. 

I  employed  a  modified  method  in  two  other  saw  mills,  one 
in  England  and  one  in  Burmah.  If  Mr.  Schneidau  will  say 
how  much  saw-dust  he  has  to  dispose  of  per  day  or  week,  and 
whether  it  is  avaUable  as  in  the  case  of  a  saw-mill  producing 
it  by  machinery  operated  by  steam  power,  it  might  be  possible 
to  suggest  a  suitable  means  of  utilising  it. 

W.  Worby  Beaumont. 

London. 
July  Uth.  1921. 


Charges  for  Service  Mains. 

With  regard  to  "  Disgusted's  "  letter  in  your  issue  of  July 
8th.  respecting  charges  for  service  mains,  this  is  only  one  t)f 
the  many  annoyances  we  wiring  contractors  have  to  put  up 
with.  Tiie  reason  of  the  charge  is  the. high  cost  of  material, 
&c.,  at  present,  and  the  idea  that  if  our  clients  can  afford  to 
have  an  electrical  installation  carried  out  in  these  times  they 
can  afford  the  extra  expen.se.  I.  personally,  have  lost  a  good 
many  contracts  through  tliese  charges. 

It  has  been  said  many  times  that  the  use  of  electricity  is 
in  its  infancy,  and  according  to  the  present  rate  of  progress 
of  electrical  distribution  in  this  part  of  the  country  it  will  be 
another  century  before  we  get  going  at  all.  The  well-to-do 
classes  recognise  electric  lighting,  &c..  as  a  necessity,  while 
the  working  classes,  who  would  be  most  benefited  by  it.  regard 
it  as  a  luxury  because  it  is  not  available.  There  is  more 
revenue  waiting  for  the  supply  companies  in  100  feet  of  front- 
age of  working-class  property  than  they  will  get  from  a  similar 
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frontage  of  higher-class  property,  as  the  average  frontage  is 
15  feet,  two  or  more  families  live  in  one  house,  rooms  are 
dark,  and  washing  is  done  at  home.  The  working-class  people 
are  the  same  people  who  have  built  up  the  big  multiple-shop 
concerns,  and  will  do  the  same  for  the  electricity  supply  under- 
taking which  will  tackle  the  problem  in  the  right  way  and 
cater  for  them.  Of  course,  there  are  difficulties  in  the  way. 
and  we  cannot  think  that  the  gas  companies  had  roses  from 
the  start. 

The  electrical  industry  in  this  country  seems  to  be  fast  asleep, 
from  which  it  can  be  assumed  that  it  pays  large  interests  to 
let  it  sleep. 

Controversies  are  waged  over  systems  of  distribution,  metliods 
of  interior  wiring,  pressures  of  supply,  whether  a.c.  or  d.c, 
and,  if  a.c,  phase  and  periodicity.  No  attempt  is  made  to 
grade  classes  of  interior  wiring,  or  the  workmen  either,  or  to 
standardise  accessories  or  other  httings.  We  allow  other  trades 
to  Tetail  electi-ical  goods,  while  we  fail  to  get  the  goods  of 
other  trades  allied  to  our  ov\n  at  trade  terms. 

We  also  allow  the  newest  part  of  the  electrical  industry, 
wireless  telegraphy  and  telephony,  to  pass  into  the  hands  of 
the  Government  and  its  progress  to  be  retarded  for  years. 

In  the  electrical  world  there  does  not  seem  to  be  any  t€am 
work,  and  it  is  time  we  woke  up  and  started  business.  I 
have  various  suggestions  to  offer  to  help  achieve  this,  which 
your  readers  will  no  doubt  be  able  to  improve  on. 

J.  A.  G. 

London,  N.W. 
July  nth.  1921. 


LEGAL, 


Weston  Electric  Lamp  Co.  v.  Street. 
At  the  Shoreditch  County  Court  on  Friday,  before  Judge 
Cluer,  the  Weston  Electric  Lamp  Co.,  of  1-3,  Sun  Street,  Fins- 
bury,  E.G.,  sued  Mr.  Street,  of  12S,  Hill  Street,  Peckham, 
dealer  in  electrical  lamps  and  httings,  for  £5  3s.  6d.,  for  goods 
supplied,  ivlr.  Cripwell  appeared  on  behalf  of  the  plaintiffs. 
The  delivery  was  proved  to  Alfred  Street,  and  the  man  who 
had  been  served  with  the  summons  said  he  was  that  individual. 
He  admitted  the  signature,  but  said  the  goods  had  nothing 
to  do  with  him.  but  were  for  his  son's  business.  His  son 
was  aged  'ii  years,  and  dealt  in  electrical  goods,  using  the 
front  window  of  his  (defendant's)  shop  to  show  them  off'. 
Defendant  was  a  hairdresser,  and  always  had  been,  and  he 
knew   nothing  about  electric  lamps  and   bulbs. 

Judge  Cloeb  :  I  see  the  customer's  signature  to  the  order 
is   "  B.  Street." 

Defendant :  That  is  my  son.  I  am  a  hairdresser,  and  don't 
understand  the  goods. 

Mr.  Cripwell  :  But  you  have  served  customers  with  them. 

Defendant  :   I  might  have  done  if  my  son  was  away. 

In  further  answers  defendant  said  he  did  not  know  exactly 
where  his  son  lived,  but  he  used  the  Peckham  address.  He 
was  sometimes  away  for  months.  Certainly  he  was  at  home 
on  Sunday,  but  he  did  n-'t  know  where  he  lived. 

Judge  Clder  :  That  is  the  answer  of  a  hairdresser,  and  not 
an  honest  man.  He  might  just  as  well  say  he  does  not  know 
where  a  twenty-month-old  baby  lives  because  it  is  out  in 
the  pram.     (Laughter.) 

Continuing,  the  defendant  said  that  so  far  as  he  was  con- 
cerned, he  had  nothing  to  do  with  the  goods,  and  none  of 
them  had  been  used  in  his  business. 

Judge  CLUEit  said  it  was  evident  they  had  got  hold  of  the 
wrong  man,  so  the  summons  would  have  to  be  dismissed 
against  this  defendant,  with  costs,  and  it  would  have  to  be 
re-served  on  the  son. 

The  father  promised  to  do  his  best  to  get  the  son's  address. 


Rio  TiNTO  Co.,  Ltd.,  v.  Brown,  Boveri  &  Co. 
As  briefly  reported  in  our  last  issue,  in  the  Commercial  Court 
of  the  King's  Bench  Division  on  July  5th,  Mr.  Justice  Bail- 
hache  began  the  hearing  of  an  important  action  for  damages 
for  alleged  breach  of  contract  brought  by  plaintiff  company 
against  defendants,  the  action  relating  to  the  construction  of 
an  electric  railway  in  Spain  by  the  defendant  company  for  the 
plaintiffs. 

Sir  John  Simon,  K.C.,  Mr.  R.  A.  Wright,  K.C..  and  Mr.  F. 
Baber  appeared  for  the  plaintiffs.  Mr.  Douglas  Hogg,  K.C.. 
Mr.  Eustace  Hills,  K.C.,  and  Mr.  W.  A.  Jowitt  represented 
the  defendants. 

Sir  John  Simon,  in  opening  the  case,  said  the  defendants 
carried  on  bu-siness  at  Baden,  Switzerland.  The  subject 
matter  of  the  contract  between  the  parties  was  the  supply, 
erection  and  handing  over  in  full  working  order  of  all  the 
material  and  plant  needed  for  working  the  trafiic  on  a  railway 
whiHi  the  Rio  Tinto  Co.  had  betw-een  their  mines  at  Rio  Tinto, 
in  the  South  of  Spain,  and  the  port  of  Huelva.  about  50  miles. 
This  railway  was  extensively  used  both  for  mineral  traffic  and 
certain  kinds  of  passenger  traffic,  and  it  had  hitherto  been 
worked  by  steam. 

The  question  in  the  case  was  primarily  whether,  as  the 
plaintiffs    alleged,    the    contract    survived    and    had    be«n 


repudiated  by  the  defendants.  The  defendants,  on  their  side, 
said  that  hrst  of  all  the  people  who  repudiated  were  not  them- 
selves but  the  plaintiffs.  Then  they  set  up  tne  further  defence 
that  the  contract  had  in  the  circumstances  become  frustrated 
by  supervemng  illegahty.  They  suggested  illegahty  by  Swiss 
law,  inasmuch  as  they  said  that  the  Swiss  law  or  the  opera- 
tion of  the  law  prohibited  the  export  of  machinery  and  plant 
of  this  kind,  to  which  the  short  answer  was  that  it  only  did 
so  subject  to  provisions  for  Ucences,  and  as  a  matter  of  fact 
there  was  abundant  export  by  this  company  of  this  particular 
plant.  Secondly,  the  defendants  suggested  supervening 
illegality  by  English  law,  viz..  the  illegahty  of  the  plaintiff 
company  paying  anything  to  the  Swiss  company  if  the 
latter  was  getting  any  of  its  supphes  from  Germany  or 
Austria — to  which  the  answer  was  that  a  very  small 
portion  of  the  whole  would  come  under  thia  stipulation,  and 
in  any  event,  the  Rio  Tinto  Co.  was  in  a  position  to  get  the 
necessary  licence  supposing  that  the  defendants  had  been  in  a 
position  to  fulfil  their  obligations.  The  Rio  Tinto  Co.  was  a 
company  which  played  an  extremely  important  part  in  con- 
nection with  the  munitions  output  in  the  war,  and  had  been 
in  the  closest  relations  with  our  own  fighting  departrqents, 
and  the  authorities  here  were  very  anxious  to  faciUtite  in 
every  possible  way  the  output  of  the  Rio  Tinto  Co.,  for  it  was 
by  that  company's  output  that  the  sulphuric  acid  for  the 
manufacture  of  high  explosives  was  produced  in  the  necessary 
quantities. 

There  was  a  further  defence  suggesting  that  the  contract 
was  in  some  way  put  an  end  to  by  force  majeure,  to  which  the 
answer  was  that  there  was  not  a  force  majeuTe  clause  in  the 
contract.  As  a  last  resource,  the  defendants  brought  in  a 
reference  to  the  Courts  Emergency  Powers  Act  for  relief. 

The  contract  was  dated  July  3rd,  1914.  There  were  two 
turbo  generators,  and  they  were  in  fact  manufactured.  What 
was  rather  surprising  was  that  having  manufactured  them 
the  defendants  disposed  of  them  to  other  purchasers  in  prefer- 
ence to  the  plaintiff's.  There  was  eqmpment  for  six  sub- 
stations, each  containing  two  transformers.  There  were  to  be 
two  complete  three-phase  transmission  lines,  complete  over- 
head trolley  line  equipment,  and  13  electric  locomotives,  and 
these  things  were  to  be  supplied  and  erected  in  full  working 
order  so  that  the  plaintiffs  would  have  a  properly  equipped 
electric  railway.  There  were  certain  things  that  the  Rio 
Tinto  were  to  do.  such  as  to  erect  the  buildings  necessary  to 
contain  the  electrical  plant.  These  things  they  had  done,  and 
spent  some  £20,000  in  making  preparations  to  receive  thia 
plant. 

The  defendants  in  Switzerland  had  made  nearly  all  the 
plant.  They  had  performed  their  part  of  the  contract  as  far 
as  the  construction  of  these  things  was  concerned,  but  instead 
of  supplying  them  and  putting  them  up  in  Spain,  they  had 
sold  them  to  other  people.  The  contract  price  for  the  work 
was  j£163,000  sterling,  which  was  to  include  deUvery  alongside 
the  plaintiff  company's  pier  and  the  complete  erection.  The 
contractors  undertook  completely  to  deliver  up  the  whole  plant 
so  that  it  was  ready  for  working  within  IS  months  of  the  date 
of  the  contract.  That  would  carry  them  to  the  early  part  of 
1916.  There  was  a  penalty  clause  of  j£400  penalty  a  week. 
Also  there  was  to  be  attached  to  the  contract  a  Ust  of  firms 
to  whom  the  contractors  might  sublet  part  of  the  work,  but 
they  were  not  to  sublet  to  other  firms  without  the  con.sent  of 
the  company.  The  only  reference  to  force  majeure  began  by 
saying  the  contractor  took  the  risk  of  executing  the  contract, 
and  said  it  was  understood  the  contractor  should  not  be  Uable 
for  any  damages  due  to  force  majeure.  Also,  the  contractors 
appointed  Brown,  Boveri  &  Co.,  of  Caxton  House,  Westmin- 
ster, as  their  agents. 

For  some  time,  counsel  went  on,  the  defendants  treated  this 
contract  as  a  thing  they  were  dealing  with  and  pursuing,  but 
the  scene  changed  in  the  early  part  of  1916,  when  they  found 
themselves  overwhelmed  with  orders  from  other  quarters.  It 
was  not  true  that  the  plaintiffs  repudiat.ed  the  contract,  or 
that  the  contract  had  collapsed  or  been  brought  to  an  end  by 
the  circumstances  of  the  war.  The  truth  was  that  down  to 
1916  the  parties  were  treating  themselves  as  contractually 
bound  to  one  another.  Then  it  suited  the  defendants  to  treat 
the  plaintiffs  as  people  with  whom  they  had  no  contract,  and 
they  rapidly  assumed  that  position. 

His  Lordship  :  When  do  you  say  the  contract  was  com- 
pletely broken? 

Counsel  replied  that  defendants  put  it  on  record  that  they 
treated  the  contract  as  completely  broken  by  letters  in  1919. 
But  in  1916  they  were  taking  up  the  position  that  they  were 
only  prepared  to  deal  with  this  cofitract  upon  the  basis  that 
they  were  given  new  terms  and  new  prices. 
Evidence  was  then  given. 

Mr.  HoGQ  for  the  defence,  submitted  that  there  was  no 
case  for  him  to  answer.  Fir.st  of  all.  this  was  a  pre-war  con- 
tract. Secondly,  it  was  a  contract  which  by  its  terms  contem- 
plated that  some  of  the  work  would  he  sub-contracted,  and 
of  course  it  was  manifest  that  some  of  the  work  would  be  con- 
tracted with  Germany  and  .Nustria.  Thirdly,  when  the  defen- 
dants told  the  iilaintiffs  in  tonus  that  the  contractors  whom 
the  former  proposed  to  employ  included  not  only  a  very  largo 
number  of  Germans,  but  with  regard  to  some  items,  nothing 
hut  them,  the  plaintiff,^  replied  that  the  defendants  were  per- 
fectly at  liberty  to  do  it.  So  that  from  that  date  they  had  an 
express  agreement  that  defendants  miaht  supply  German  ma- 
terial.   At  the  end  of  1915  the  plaintiffs  said  in  terms,  "  We 
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will  not  pay  you  for  goods  of  enemy  origin."  The  position 
then  was  this  :  having  a  contract  under  which  by  its  terms  the 
defendants  were  entitled  to  supply  German  goods,  and  being  a 
neutral  country  they  were,  of  course,  at  hberty  to  get  German 
goods,  the  plaintiffs  said.  "  If  you  supply  goods  which  under 
the  contract  you  are  entitled  to  supply  and  we  are  bound  to 
accept,  we  shall  not  pay  for  them."  That  was  as  clear  a 
repudiation  of  the  contract  as  one  could  have.  It  mignt  be 
that  the  plaintiffs  could  not  have  paid  for  them  without  com- 
mitting a  breach  of  the  law  over  here.  He  rather  gathered 
from  the  plaintiffs'  evidence  that  that  answer  was  not  open 
to  them,  because  they  could  have  got  a  licence  if  they  had 
tried,  but  whether  they  could  or  could  not,  they  told  the 
defendants  in  December,  "  We  cannot  and  will  not  perform 
any  part  of  the  contract  if  you  deliver  goods  which  under  the 
contract  we  know  you  intend  to  deliver  and  are  entitled  to 
deliver."  The  defendants,  further,  were  saying  quite  plainly 
in  1916  that  inasmuch  as  both  sides  could  not  perform  the 
contract  according  to  its  terms,  it  would  have  to  be  modified. 
It  was  clear  that  by  the  end  of  1916  both  parties  had  acquiesced 
in  the  position  that  although  the  defendants  still  wanted  to 
do  the  work  when  it  became  possible  and  the  plaintiffs  also 
wanted  it  to  be  done,  the  terms  upon  which  it  was  to  be  done 
were  to  be  a  matter  of  negotiation  between  them,  and  these 
terms  had  never  been  arranged.  The  contract  waa  ended  at 
the  latest  by  the  end  of  1916. 

^Mien  the  hearing  was  resumed  on  July  6th,  Mr.  Hogg 
stated  that  since  the  adjournment  the  parties  had  been  dis- 
cussing the  matter,  and  he  thought  they  had  arrived  at  a 
settlement.  His  cUents,  however,  were  a  Swiss  company,  and 
they  had  to  get  confirmation  from  Baden.  They  therefore 
wished  the  case  to  stand  over  until  Friday,  when  it  waa  hoped 
there  would  be  an  end  of  the  case. 

His  Lordship  agreed. 


Hastings  Corporation  and  the  Tramways  Co. 
The  Arbitrator's  Award. 
Mr.  Willum  Weeks  Szlumper,  barrister-at-law,  and  a  member 
of  the  Institution  of  Civil  Engineers,  as  arbitrator,  has  issued 
his  award  in  the  case  of  the  Hastings  Corporation  and  the 
Hastings  Tramways  Co.  It  concerned  a  point  of  controversy 
in  the  matter  of  the  relighting  on  the  line  of  tramways  on  the 
JPront,  which  the  Tramways  Co.  has  to  undertake  under  its 
Act  of  last  year.  The  arbitration  recently  took  place  at  the 
Surveyors'  Institution,  Westminster,  as  reported  in  our 
columns. 

The  Arbitbator  states  his  award  in  the  form  of  a  special 
case,  and  explains  that  he  has  done  so  at  the  request  of  the 
Tramways  Co.  He  proceeds  to  state  that  the  facts  were 
proved  before  him  as  follows :  The  current  required  for  the 
lamps  upon  the  existing  electric  standards  of  the  Corporation 
along  the  route  of  Tramway  No.  1  referred  to  in  Sub-section  3 
of  Section  6  of  the  Hastings  Tramways  Act.  1930.  was  conveyed 
by  means  of  a  cable  belonging  to  the  Corporation  laid  in  the 
roadway.  The  substituted  electric  lamps  necessitated  either  a 
new  cable  or  an  addition  to  the  existing  one.  It  was  con- 
tended on  the  part  of  the  Corporation  that  the  proper  legal 
construction  of  the  said  Sub-section  .3  provided  that  the  com- 
pany should  at  its  own  expense  either  lay  a  new  cable  or 
by  addition  to  the  existing  one  render  it  capable  of  satisfactorily 
conveying  current  to  the  substituted  electric  lamps.  It  was 
contended  on  the  part  of  the  company  that  the  word  "  cable  " 
in  Sub-section  3  referred  only  to  a  part  of  the  connection 
between  the  substituted  electric  lamps  and  the  said  cable  of 
the  Corporation,  and  that  the  provi.sions  of  Sub-section  3  did 
not  place  upon  the  company  the  obligation  to  lay  any  cable 
other  than  that  necessary  for  connection  between  the  sub- 
stituted electric  lamps  and  the  cable  conveying  current  along 
the  route  of  Tramwav  No.  1.  The  Arbitrator  states  his  decision 
in  the  following  terms:  "I  award  and  determine,  subject  to 
the  opinion  of  the  Court,  that  having  regard  to  the  fact  that 
either  a  new  cable  laid  along  the  route  of  Tr.nmnay  No.  1  or 
a  snflRcient  addition  to  the  existing  cable  is  necessary  in  con- 
nection with  the  substituted  lighting,  the  provisions  of  Riih- 
spction  3  of  Section  6  of  the  Hastings  Tramways  Act.  1920. 
nlace  unon  the  company  an  obligation  nt  their  own  expense 
to  provide  and  lay  Rurh  a  cabl'^  or  such  an  addition  to  the 
existing  cable  and  T  direct  (suhicct  to  my  directions  herein- 
after made)  that  the  companv  do  pav  to  the  Corporation  its 
cost  of  the  reference  to  be  taxed,  and  that  the  company  do 
nav  costs  of  this  my  sward  which  I  have  taxed  or  settled  at 
the  sum  of  £44  15s.  6d." 


Preston  Electricity  Undertaking. 
Actordtno  to  the  Manchmter  Gnardinn  on  .Tuly  3rd.  the 
■"National  Klectri'"  Pnpniy  Co..  L*d..  of  Preston,  annlied  to 
Vicp-Chnncellor  R.  B.  T.awrenee,  K.C.,  at  the  Chancery  Court 
in  Manchester,  for  sanction  to  be  given  to  a  scheme  of  arrange- 
ment with  regard  to  the  basis  upon  which  the  distribution 
of  the  profits  and  of  the  assets  in  .''  windinp-nn  should  proceed 
as  het"'een  tKe   various   classes  of  sha^'eholders. 

Mr.  F.  J.  Kp.RR  'who  annearpfl  for  <lie  applicants!  siiid  the 
company  was  incorporated  in  ■'R.''9  with  the  object  of  carrying 
on  the  business,  of  eloetnV  lighting  and  of  prodnejng  and 
supplying  electricity.     The  issued  capital  was  now  16,545  pre- 


ference shares  of  i'5  each,  10,850  ordinary  shares  of  £3  128.  6fl 
each,  and  100  founders'  shares  of  ^£3  I'is.  6d.  each,  all  full 
paid.  For  the  year  ending  December  31st,  1920,  the  gros 
profit  was  f  20.062.  and  the  assets  shown  by  the  balance  sheei 
amounted  tu  ±'2Sy.572,  agamst  which  were  liabilities  to  tradil 
creditors  (£41,497)  and  sums  borrowed  from  time  to  time  oil 
loan  (^39,738).  By  a  provisional  agreement  dated  March  30th| 
1921.  the  Preston  Corporation  agreed  to  buy  the  undertaking! 
upon  terms  which,  Mr.  Kerr  said,  would  work  out  at  a  total' 
of  £2(j6.000;  ±'61,0UU  would  be  paid  by  the  Corporation  in  cash' 
and  the  remaining  i'205,000  would  be  satisfied  by  the  issue 
of  mortgages  secured  on  the  borough  rates.  At  present  the; 
agreement  was  only  conditional.  Doubts  had  arisen  as  to  the! 
rights  of  the  various  classes  of  shareholders  with  regard  to  the 
return  of  capital  and  participation  in  surplus  assets  in  the 
event  of  a  winding  up,  but  a  scheme  had  been  approved  at 
the  meetings  of  the  shareholders,  and  his  Honour  was  now 
asked  to  give  his  sanction. 

It  was  stated  that  a  provision  for  payment  of  a  fixed  sum 
as  compensation  to  the  directors  had  "been  disclosed  to  the 
shareholders.  The  Vice-Chancellor  said  the  payment  was  quite 
regular,  but  the  Registrar  must  be  satisfied  that  it  had  been 
disclosed  to  the  shareholders.  Subject  to  the  filing  of  an 
affidavit  on  that  point  he  sanctioned  the  scheme. 


The  Bastian  Electric  Co.,  Ltd. 
Petition  Dismissed. 
The  petition  of  W.  F.  N.  May  and  Another  for  an  order  for 
the  compulsory  liquidation  of  the  above  company  was  disposed 
of  by  Mr.  Justice  P.  O.  Lawrence  in  the  Companies'  Winding- 
up  Court  on  Tuesday. 

Mr.  DiOHTON  Pollock,  for  the  petitioners,  said  that  last 
week  they  were  paid  £25,  and  they  had  now  been  paid  out, 
and  he  asked  for  the  petition  to  be  dismissed. 

Counsel  for  the  company  said  it  had  been  agreed  that  there 
would  be  no  infringement  of  their  patents,  and  that  the  peti- 
tioners would  hand  over  certain  management  shares. 

His  Lordship  dismissed  the  petition  upon  payment  of  the 
petitioners'  costs. 

Marconi's  Wireless  Telegraph  Co.,  Ltd.,  v.  A.  W.  Gamage, 

Ltd. 
Mr.  Justice  Eve,  in  the  Chancery  Division  on  July  12th,  heard 
a  motion  for  judgment  in  this  case. 

Mr.  J.  Whitehead,  who  moved  on  behalf  of  the  plaintiff 
company,  said  that  this  was  a  patent  action,  and  the  infrmge- 
ment  alleged  was  in  respect  of  the  sale  and  offer  for  sale  of  a 
certain  wireless  receiving  set  known  as  the  "  Polaris  Receiving 
Set." 

The  motion  was  by  consent.  Mr.  Eric  Bousfield  appearing  for 
the  defendants. 

The  terms  provided  for  an  injunction  restraining  infringe- 
ment as  .set  out  in  the  settlement  of  claim,  flSO  agreed  dam- 
ages, and  the  destruction  of  infringing  apparatus  by  dismant- 
ling and  breaking  up  into  their  constituent  parts. 


Calnmet  Power  Station  of  the  Commonwealth  Edison  Co. 

— Tlie  new  power  station  at  Calumet,  which  is  designed  to 
contain  generators  of  180,000  k\V,  will  include  the  latest  de- 
vices for  economising  energy.  The  boilers  are  of  the  Babcock 
&  Wilcox  type,  built  for  a  pressure  of  350  lb.  per  sq.  in.,  and 
a  superheat  of  2.50  deg.  Fah..  the  temperature  of  the  steam 
being  685  deg.  Fah.  Each  boiler  will  be  capable  of  evaporat- 
ing 150.000  lb.  of  water  per  hour.  Chain-grate  stokers  and 
forced  draught  will  be  used.  The  boiler  tubes  are  20  ft.  long 
and  four  inches  in  diameter,  and  the  total  heating  surface  is 
15,089  sq.  ft.,  the  superheating  surface  adding  4.000  sq.  ft. 
The  grate  surface  is  376  sq.  ft.,  and  the  volume  of  the  furnace 
6,700  cu.  ft.,  the  head-room  beneath  the  tubes  being  20  ft. 
Induced-draught  fans  will  be  provided,  and  the  steel  chimneys 
will  have  a  height  of  167  ft.  The  economi.sers  will  have  steel 
tubes  and  .steel  headers,  of  a  total  heating  surface  of  9,600  sq. 
ft.  per  boiler.  The  boOer  efficiency  is  expected  to  be  74  or 
75  per  cent.,  to  which  the  economiser  will  add  7  or  8  per  cent. 
The  temperature  of  the  feedwater  will  be  raised  to  175  deg. 
Fah.  before  entering  the  economi.ser,  to  prevent  condensation, 
with  steam  derived  from  the  later  stages  of  the  turbines.  Air 
beaters  may  be  provided,  reducing  the  temperature  of  the  flu© 
gases  from  3.50  to  2.50  deg.  and  heating  the  air  to  2(X)  deg.  Fah.. 
but  the  probability  of  serious  corrosion  through  condensation 
renders  the  use  of  air  boaters  doubtful,  the  coal  containing 
nearly  5  per  cent,  of  sulphur.  Two  generating  seta  are  being 
installed,  one  having  a  General  Electric  7-.stage  impulse  turbine 
with  maximum  economy  at  2  load,  and  the  other  having  a, 
Westinghouse  tandem  compound  turbine.  Eventually  the 
station  will  contain  six  sets  of  .30,000  kW  at  85  per  cent,  power 
factor,  ]2.0(X)  volts.  1.200  r.p.m.  The  condensers  will  have  a 
surface  of  .52.000  sq.  ft.,  and  provision  will  be  made  for  clean- 
ing them  whilst  in  operation.  There  will  be  four  boilers  to 
each  generating  set,  and  the  boiler-room  occupies  two-thirds  of 
the  total  building  area.  Fuel  costs  will  be  about  86  per  cent, 
of  the  total  operating  costs.  It  is  expected  that  the  kWh  will 
be  generated  with  an  expenditure  of  19,000  B.th.u. 
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BUSINESS    NOTES. 


Bankruptcy  Proceedings. — ^'  Charles  Augustus  Car- 

PKNTKB,  electrical  enjrineer,  Mason's  Avenue,  Basinffhall  Street,  E.G. — 
Creditors  under  this  failure  met  on  July  11th,  before  Mr.  W.  P. 
Bowyer,  senior  Official  Receiver  at  the  London  Bankruptcy  Court. 
The  chairman  reported  that  the  debtor  had  stated  that  he  com- 
menced business  in  June,  1917,  with  stock  £100  and  cash  £50. 
Previous  to  that  he  was  partner  with  Mr.  W.  R.  Fardon,  a  con- 
tracting electrician,  and  their  business  was  converted  into  Fardon 
and  Carpenter,  Ltd.,  which  went  into  voluntary  liquidation  in 
1914,  the  debtor  being  appointed  receiver  for  the  debenture-holder. 
He  next  started  to  make  electrical  apparatus,  and  in  1916  he  was 
joined  in  partnership  with  Mr.  O.  Brink,  but  that  partnership  was 
dissolved  shortly  afterwards,  Mr.  Brink  remaining  in  possession  of 
the  business  in  consideration  of  the  £200  capital  which  he  had 
introduced.  The  debtor  next  became  managing  director  of  C.  A. 
Carpenter,  Ltd.,  which  was  formed  to  exploit  a  patent  burglar  and 
fire  alarm  of  his  own  invention.  Twelve  months  later  he  resigned 
that  office,  and  started  business  on  his  own  account  as  C.  A.  Car- 
penter ;  the  company  of  that  name  having  changed  to  Alexander 
Bruce,  Ltd.  Early  in  1919  the  debtor  was  joined  by  two  partners, 
and  in  March,  1921,  the  assets  of  that  business  were  sold  to  C.  A. 
Carpenter,  Ltd.,  a  private  company,  the  debtor  receiving  800  fully- 
paid  £1  shares,  and  being  appointed  managing  director,  which 
position  he  still  held.  No  accounts  had  been  lodged  ;  the  debtor 
estimated  his  liabilities  at  £1,200  ;  he  had  no  assets,  and  he 
attributed  his  failure  to  losses  in  trading,  difficulties  with  labour, 
lack  of  capital,  two  serious  illnesses,  the  trade  slump  since 
December  last,  and  the  withdrawal  of  banking  facilities.  In  the 
absence  of  any  offer,  the  case  was  left  to  the  Official  Receiver  to  be 
wound  up  in  bankruptcy. 

Bf  John  Henby  Toms,  electrical  engineer,  16,  Cecil  Road, 
Muflwell  Hill,  trading  at  13,  Gray's  Inn  Road,  W.C,  under  the  style 
of  J.  H.  Toms  &  Co. — The  first  meeting  of  creditors  in  this  case 
was  held  on  July  1 1th  before  Mr.  Walter  Boyle,  Official  Receiver, 
at  the  London  Bankruptcy  Court,  when  accounts  were  presented, 
showing  total  liabilities  £1,985  (unsecured  £1,693'),  and  net  assets 
valued  at  £193.  The  chairman  reported  that  it  appeared  from  the 
debtor's  statements  that  in  June,  1918,  he  commenced  business  as 
above,  but  he  had  no  partner  ;  his  capital  of  £75  was  raised  on  a 
bill  of  sale  for  £100  over  his  household  furniture,  but  that  amount 
proved  insufficient,  and  he  had  recourse  to  professional  money- 
lenders. During  the  first  12  months,  the  trading  did  fairly  well, 
and  he  reduced  the  amount  on  the  bill  of  sale,  but  after  the 
Armistice  it  dropped  away,  and  requiring  further  capital,  he 
renewed  the  bill  of  sale  twice,  eventually  paying  it  off  out  of  a  loan 
of  £500,  the  balance  of  the  loan  being  used  in  discharging  personal 
debts.  The  business  was  brought  to  a  standstill  by  the  action  of 
creditors,  who  levied  execution  at  the  Gray's  Inn  Road  premises. 
The  failure  was  attributed  to  want  of  capital  and  heavy  interest 
charges.  Mr.  H.  J.  de  Coursey  Moore,  chartered  accountant,  2, 
Gresham  Buildings,  B.C.,  was  elected  trustee  to  wind  up  the  estate 
I     in  bankruptcy. 

I  K.  H.  Kbbe  &  Co.,  electrical  accessories  manufacturers,  Barr 
1  Hill  Works,  Dalbeattie. — At  the  meeting  of  creditors  on  July  5th, 
Mr.  W.  B.  Galbraith  gave  an  account  of  his  investigations.  A 
trading  and  profit  and  loss  account  from  June  1st,  1919,  to  June 
30th,  1921,  was  submitted,  the  loss  on  trading  during  the  period 
being  £810.  The  liabilities  were  £1,876,  and  the  net  assets  £1,066. 
After  discussion,  the  meeting  resolved,  with  two  dissentients,  to 
recommend  the  acceptance  of  a  cash  composition  of  10s.  in  the  £, 
and  the  debtors  were  allowed  10  days  in  which  to  obtain  the  neces- 
sary financial  assistance  to  pay  the  composition.  A  committee  was 
appointed  to  advise  with  Mr.  Galbraith. 

WoLLMAN,  H.  M.,  electrical  factor,  lately  carrying  on  business 
at  9,  Greasbro'  Road,  Parkgate.  near  Rotherham. — Petition  granted 
at  Sheffield,  on  debtor's  own  petition,  on  July  5th.  First  meeting, 
July  19th  ;  public  examination,  August  -tth  ;  both  at  Sheffield. 

Dale,  B.  T.,  electrical  engineer,  trading  at  Erick  Street,  New- 
oastle-on-Tyne. — Trustee,  Mr.  Brittain,  15,  Pilgrim  Street,  New- 
oa«tle-on-Tyne. 

Hephbb,  J.  (trading  as  the  Croft  Electric  Cabinet  and  Joinery 
Works),  Spital  Tongues,  Newcastle-on-Tyne. — Trustee,  J.  A.  Gardner, 
24,  Grey  Street,  Newcastle-on-Tyne. 

SuTCLlFPE,  G.,  AbertiUery,  electrical  engineer. — Order  made  on 
May  25th,  suspending  discharge  for  two  years. 

Catalognes    and    Lists.  —  British    Insulated   and 

Helsbt  Cables,  Ltd.,  Prescot,  Lanes. — Publication  P  167.  An 
illustrated  catalogue  of  paper-insulated  cables  of  many  types — 
single,  twin,  concentric,  &o — and  of  all  sizes.  Bach  type  is  illus- 
trated, and  full  details  of  conductors,  dielectrics,  &c.,  are  given. 

Messbs.  Cookson  &  Co.,  25,  New  Oxford  Street,  W.C— A 
leaflet  giving  prices,  particulars,  and  illustrations  of  various 
aocumnlator  accessories,  such  as  hydrometers,  india-rubber  corks, 
voltmeters,  Sc. 

The  Whitwobth  Electbic  Lamp  Co.,  Ltd.,  195.  North  End 
Road,  West  Kensington,  W.  14. — A  priced,  illustrated  leaflet  show- 
ing various  types  of  opal  glass  bowl  fittings. 

The  Vauohan  Cbane  Co.,  Ltd.,  Openshaw,  Manchester. — 
A  booklet  (No.  8)  of  reproduced  photographs  of  a  number  of 
electric  crane  and  hoist  installations  and  views  of  the  company's 
works. 

Messrs.  Clayton  &  Shuttlswobth,  Ltd.,  Stamp  End  Works, 
Lincoln. — Publication  No.  320.  A  well-illustrated  descriptive 
catalogue  of  "  Clayton  "  valveless  crude  oil  engines  of  various  sizes, 
Buuiy  laitable  for  driving  generators  for  farm  work. 


ME.SSBS.  Saltebns,  Ltd.,  Salterns  Works,  Parkstone.— A  cata- 
logue dealing  with  the  development  of  water  power,  illustrating 
and  describing  several  tvpes  of  turbines  and  Pelton  wheels. 

Mr.  H.  C.Slinosby, '142-146,  Old  Street,  B.C.  1.— Publication 
No.  170,  giving  numerous  illustrations  and  specifications  of  electric 
industrial  trucks,  tractors,  A:c. 

Z  Eleotbic  Lamp  and  Supphes  Co.,  Ltd.,  73,  Newman  Street, 
W.  I. — A  priced  and  illustrated  booklet,  advertising  the  "  Blec- 
trolux  "  electric  suction  cleaner. 

W.  R.  Patents,  Ltd.,  S,  Old  Jewry,  B.C.  2.— A  folding  card, 
illustrating  the  "  W.R.''  CO-.,  indicator  with  application  card  for 
booklet. 

loBANic  Electbic  Co  ,  Ltd.,  147,  i^ueen  Victoria  Street,  E.G.  4. 
— An  illustrated  folder,  dealing  with  various  descriptions  of  coils 
for  electrical  purposes,  embodying  an  order  postcard. 

The  Geneeal  Electbic  Co.,  Ltd.,  Magnet  House,  Eingiway, 
W.C.  2.— Leaflet  O.S.  2,538.  An  illustrated  and  priced  pamphlet, 
advertising  a  case  for  spare  automobile  lamps. 

Messbs.  Meldbums,  Ltd.,  Timperley.  near  Manchester. — A 
priced  and  illustrated  pamphlet,  giving  full  particulars  of  the  con- 
struction and  use  of  the  "  Sack  '  portable  steam-disinfector. 

Messbs.  F.  J.  Shenton  &  Co.,  Ltd.,  68  and  69,  Shoe  Lane, 
B.C.  4. — A  price-list  of  silk-covered  copper  wire. 

Messrs.  ABCHinALD  J.  Wbight,  Ltd.,  395,  City  Road,  B.C.  1. 
—Two  illustrated  price-lists  of  electrical  goods,  including  small 
instruments,  accumulators,  pocket  lamps,  magnetos,  &c. 

The  General  Electric  Co.,  Ltd.,  Magnet  House,  Kingsway, 
W.C.  2. — Pamphlet  S  2,352.  An  illustrated  and  priced  publication 
dealing  with  "  Fairyland  "  strip,  which  consists  of  lighting  cable 
in  which  lamphoiders  are  fitted  at  equal  distances.  It  is  intended 
for  decorative  illumination. 

Messbs.  Ratneb  &  Heald,  Ltd.,  Duke  Street,  Derby. — A 
stock-list  giving  details  of  squirrel-cage  and  slip-ring  motors  of 
various  powers. 

"  Attbacta  "  Electrical  Co.,  11,  Hanway  Place,  Oxford  Street, 
W.  1. — -An  illustrated  leaflet  giving  prices  of  "  Anto  "  electric 
flashers  for  signs,  &c. 

Messrs.  Scholey  &  Co.,  Ltd.,  56.  Victoria  Street,  Westminster, 
S.W.  1. — A  priced  pamphlet  illustrating  and  describing  the 
"  Croydon "  electric  suction  and  blowing  cleaner.  Also  Pam- 
phlet M  2,  giving  an  illustrated  description  of  fractional  h.p.  motors 
ranging  from  55  to  h  h.p.     Priced. 

Dissolutions    of    Partnership.— Cayless    a    Potter, 

electrical  and  general  engineers,  Gladstone  Mews.  Wood  Green, 
Middlesex. — Messrs.  H.  G.  Cayless  &  P.  F.  G.  Potter  have  dissolved 
partnership.  Mi.  Cayless  attends  to  debts,  &o.,  and  continues  the 
business  under  the  old  title. 

Messrs.  John  Palmer  Castle  and  Cyril  John  Arnold, 
trading  under  the  style  of  ''  The  Electrical  Equipment  and  Installa- 
tion Co., "  at  6  4,  Finsbury  Pavement,  B.C.,  have  dissolved  partnership. 
All  debts  will  be  attended  to  by  their  solicitors,  Messrs.  Castle  &  Co., 
31,  Gracechurch  Street,  E.G.  3. 

Trade  Annonncements. — Me.ssrs.  London  Factors  and 

Agents,  Ltd.,  inform  us  that  Mr.  F.  L.  Strawson  has  left  the  board 
of  directors,  and  has  severed  his  connection  with  the  company. 

The  Alton  Battery  Co.,  Ltd.,  of  Alton,  Hants,  has  opened  a 
branch  office  at  90-91,  Queen  Street.  Cheapside,  London,  B.C. 
(Telephone  No.  "Central  8112"),  under  the  management  of  Mr. 
D.  Mackay  Robertson,  who  will  deal  with  the  sales  of  A.B.C. 
accumulators  in  London  and  the  Home  Counties. 

The  British  Electric  Plant  Co.,  Ltd.,  of  66,  Carrick  Street, 
Glasgow,  has  removed  its  London  office  to  11,  Upper  Wobum 
Place,  W.C.  I. 

The  new  telephone  number  of  Messrs.  A.  Verey  i  Co.  is 
"  Victoria  3189,"  n»t  3180,  as  stated  in  our  issue  of  July  Ist. 

The  Cardiff  branch  office  of  the  Edison  Swan  Electbic  Co.. 
Ltd.,  has  been  removed  to  larger  premises  at  25-27,  Charles 
Street.  The  branch  is  now  in  direct  touch  with  the  company's 
works,  instead  of  being  a  subsidiary  branch  working  from  Bristol. 
Mr.  W.  Elliott,  B.Sc,  A.M.I.E.B.,  has  been  appointed  superintendent 
of  the  new  district. 

Mr.  W.  Dundas  Fox  has  opened  offices  and  stores  at  80a  to  86a, 
Manningham  Lane,  Bradford,  as  an  electrical  and  mechanical 
engineer  and  textile  electric  drive  specialist. 

Messrs.  Forrester  &  Fox,  Ltd.,  conduit  fittings  manufacturers, 
of  Beehive  Wharf,  Brentford,  have  obtained  the  permission  of  the 
Board  of  Trade  to  change  their  name  to  that  of  "  Pelican  Electric, 
Ltd."  Messrs.  A.  Fox  and  Mr.  F.  F.  Whiteing  are  the  directors. 
The  works  staff  is  the  same,  and  the  business  is  carried  on  at  the 
game  works. 

German  Iron  Wire.  —  The  Waterfalls  Board  has 
requested  authorisation  of  the  Government  for  the  purchase  in 
Germany  of  galvanised  iron  wire  for  high-power  lines.  The  Board 
points  out  that,  although  the  Swedish  Government  has  emphasised 
the  desirability  of  placing  orders  with  Swedish  firms,  in  the  ca.«e  in 
question  there  is  financial  disadvantage  in  purchasing  the  wire  in 
Sweden,  the  Swodish  quotation  being  63  per  cent,  higher  than  the 
German. — I!eut,rs  Truth-  Srrrice  (Stocfeholm). 

Foreign    Interest   in   Swedish  Works.— A  foreisn  firm 

is  reported  to  have  sought  to  acquire  an  interest  in  the  Swedish 
electrical  company  of  Luth  and  Rosen,  but  the  negotiations  have 
not  led  to  any  practical  results.  It  is  denied  that  Herr  Hugo 
Stinnes  was  associated  with  the  discussions. 
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Private  Meeting. — Fkedekuk  Vigers  and  Charles  H. 
ViOEBS,  trading  aa  Vi?cr8  Bro«..  Balfour  Hoose,  Finabury  Pave- 
ment, London,  E.C. — The  adjourned  meeting  of  the  creditors  was 
held  on  July  5th,  at  the  Institute  of  Chartered  Accountants,  Moor- 
gate  Place,  B.C.,  when  Mr.  Agar,  who  represented  the  Associated 
Importers,  Ltd.,  wa«  elected  to  the  chair. 

The  statement  of  affairs,  which  had  been  prepared  by  Messrs. 
Tribe,  Clarke,  Painter,  Darton  &  Co.,  chartered  accountants,  of 
Balfour  House,  Finsbury  Pavement,  E.G.,  disclosed  ranking 
liabilities  of  i6143,490,  against  netasaets  of  £52,869,  or  a  deficiency 
of  £90,621. 

The  chairman  said  it  would  be  recalled  that  the  meeting  was 
originally  adjourned  in  order  that  a  printed  statement  of  affairs 
might  be  prepared  and  circulated  while  a  committee  was  also 
appointed  to  consider  the  position.  That  committee  had  met  and 
gone  fully  into  the  matter,  and  would  make  a  report  to  the 
creditor*. 

Mr.  Gordon  Clarke  (Messrs.  Churchill  &  Sims)  said  he  was  one  of 
the  committee  appointed  at  the  last  meeting.  In  the  first  place, 
the  committee  satisfied  themselves  that  the  partners  had  given  all 
the  information  that  it  was  possible  for  them  to  give,  and  the 
committee  also  satisfied  themselves  as  to  the  assets  of  the  partner- 
ship and  the  private  estate.  A  close  examination  of  the  figures 
would  show  that  the  estate  would  not  produce  the  7s.  6d.  in  the 
£  which  was  suggested  as  the  composition  to  be  paid  at  the  last 
meeting  of  the  creditors.  It  appeared  to  the  committee  that  the 
utmost  which  could  be  paid  was  lis.  in  the  £.  His  own  opinion 
was  that  a  dividend  of  that  amount  should  be  accepted.  He  read 
the  full  recommendation  of  the  committee. 

Mr.  A.  G.  Westaoott  (Messrs.  A.  G.  Westacott  k  Co.)  said  that  he 
understood  the  scheme  to  be  that  there  would  be  a  deed  of 
inspectorship  and  the  creditors  would  accept  a  composition  of  68. 
in  the  £.  The  creditors  would  accept  that  68.  in  full  discharge  if 
nothing  unforeseen  happened.  The  statement  showed  about  7a.  in 
the  £,  but  the  creditors  would  accept  6g,,  and  they  were  also  given 
an  opportunity  of  getting  a  further  9a.  in  the  £.  If  liquidation 
took  place  after  the  68.  in  the  £  had  been  accepted,  the  creditors 
would  take  25  per  cent,  of  the  assets.  He  proposed  a  resolution  in 
favour  of  the  acceptance  of  the  scheme  outlined  by  the  committee. 

Mr.  W.  Crow  seconded  the  motion. 

The  resolution  waa  carried  by  a  large  majority,  only  the  repre- 
sentative of  one  firm  voting  against  it. 

Three  of  the  principal  creditors  were  appointed  to  act  aa 
inapeotori. 

E.D.A.  Activities.— The  latest  publication  of  the 
British  Electrical  Development  Association  (E.D.A.  175)  is  an 
endeavour  to  explain  to  the  uninitiated  consumer  of  electricity  the 
necessity  of  a  fixed  minimum  charge.  It  showa  that  even  if  the 
quantity  covered  by  the  charge  is  not  used,  the  station  plant  and 
staff  must  always  be  ready  to  answer  the  call  of  the  consumer. 
Moreover,  it  points  out  that  the  cost  to  the  consumer  of  thia 
tireless  service  ia  really  email  when  apread  over  the  year  ;  indeed, 
in  the  average  example  quoted,  it  amounts  to  no  more  than  lid  a 
day  even  if  no  energy  is  used  at  all.  It  further  explains  that  if 
the  minimum  is  exceeded  there  ia  virtually  no  direo!  charge  at  all 
for  the  station's  ''  readinesa  to  eerve." 

Stoker  Contracts.— Recent  sales  effected  by  the 
Underfeed  Stokeb  Co.,  Ltd.,  include  the  following  for  electrical 
stationa  : — 

Wolverhampton,  eight  travelling  gratea ;  St.  Helena,  four 
travelling  grates  ;  Sheffield,  two  travelling  gratea ;  Newcastle 
Electric  Supply,  one  travelling  grate  and  air  heater;  Rotterdam, 
four  travelling  grates ;  Coatipore,  India,  four  travelling  grates  ; 
Poplar,  Bury,  and  Bradford,  ash  conveyors. 

Oil  Foel. — Messrs.  MELDaoiis,  Ltd.,  of  Timperley, 
have  recently  received  orders  for  oil  fuel  burnera  for  the  Bangor 
and  Altrincham  electricity  departments. 

The    Electric    Lamp    Mannfactorers'    Association.— 

Mr.  J.  E.  Ejgecombe,  the  director,  notifies  us  that  the  "ddreis  of  the 
Electric  Lamp  Manufactoreia'  Association  of  Great  Britain,  Ltd.,  is 
now  Elma  Hou«e,  25,  Bedford  Square.  London,  W.C.  1.  Telephone 
numbers :  '  Museum  7828  and  7829 "  ;  telegraphic  addreas  : 
"  Britelma,  Weatcent,  London." 

Trade  Conditions  in  Australasia.- On  June  80th  ended 

one  of  the  most  trying  pericdi  for  many  years.  The  policy  of 
dtflition  has  resulted  in  a  good  deal  of  writing-down  lately, 
much  of  which  haa  been  aubstantial.  Owing  to  the  proaperity 
inland  and  in  town  and  country,  buying  stocks  in  the  warehoasea 
have  been  largely  reduced,  which,  combined  with  tha  skilful 
handling  of  the  situation  by  the  banks,  has  resulted  in  only  a  low 
percentage  of  oompojitions.  The  favourable  seasonal  outlook  la 
imbuing  business  men  with  a  more  hope'ul  feeling.  In  the 
opinion  of  au  authority  at  Sydney,  the  outlook  is  uacertain,  with  a 
tendency  towards  an  immediate  mild  revival  of  trade,  attended  by 
a  partial  riae  in  prices.  Piicea  in  New  Zealand  are  generally 
firmer,  warranting  the  opinion  that  a  steady  revival  hai  set  in, 
but  the  curtailment  of  indents,  following  unprecedented  iaaports, 
haa  resulted  in  an  almoHt  acute  shortage  in  some  lines  ol  neoes- 
■itiea. — RmUer't  Trade  Service  (Melbourne). 

Withdrawal    from    lodnstrial    Council.— By    a    large 

majority  the  Aberdeen  Town  Council,  on  July  1th,  decided  to  with- 
draw from  the  Scottish  District  Industrial  Council.  The  deoLsion 
was  made  principally  on  account  of  the  Corporation's  disagreement 
with  a  re-arrangement  of  working  hours  and  conditiona  of  service 
made  by  the  Indnatrial  Coonoil. 


British  Goods  in  Italy. — The  Advisory  Commission  for  i 
Importation,  representing  the  Ministry  of  Finance,  has  received  a 
telesrram  from  the  Federation  of  British  Industries'  Commissioner 
in  Italy,  asking  for  a  commercial  amnesty  for  British  goods  stopped 
by  the  Italian  Customs  owing  to  the  absence  of  import  permits. 
The  Commissioner  observes  that  the  goods  are  being  ruined,  while 
the  Customs  might  seonre  considerable  auma  in  the  shape  of  import 
duties,  and  at  the  same  time  help  the  good  relations  between  the 
two  countries. — Reutfr's  Trade  Serrice  iVLi\&n). 

Australian  Anti-Dumping  Measures.-Mr.  Massy  Greene, 

Minister  of  State  for  Trade  and  Customs,  introduced  a  Bill  in  the 
House  of  Representatives,  on  July  7th,  to  constitute  a  Tariff  Board, 
composed  of  three  members,  to  which  the  Minister  could  refer 
matters  relating  to  the  classification  and  value  of  dutiable  goods, 
the  necessity  of  Tariff  and  Excise  increases  and  reductions  and  the 
granting  of  bounties.  The  Minister  added  that  Parliament  would 
retain  the  right  of  final  decision  in  all  matters.  Mr.  Massy  Greene 
also  explained  a  resolution  to  prevent  dumping  by  countries  whose 
currency  had  depreciated.  The  resolution  innluded  the  impoaition 
of  special  anti-dumping  duties  in  addition  to  the  ordinary  Customa 
duties. — Renter's  Trade  Service  (Melbourne). 

Electric    Iron    and    Steel    Furnaces  in   Brazil. — The 

Commercial  Sacretary  to  His  Majesty's  Embassy  at  Rio  de  Janeiro 
(Mr.  Ernest  Hambloch),  haa  forwarded  to  the  Department  of  Over- 
seas Trade  some  notes  on  the  Brazilian  President's  message  to 
Congress  at  the  opening  of  the  firat  session  of  the  neiv  legislature. 
The  President  dealt  at  some  length  with  the  subject  of  the  utilisa- 
tion of  Brazil's  immenae  resources  of  coal  and  iron,  and  said  that 
with  a  view  to  establishing  not  only  the  poasibUity  of  the  manu- 
facture of  metallurgical  coke  from  Brazilian  coal,  but  also  the  cost 
of  production  of  pig  iron  and  steel  in  electric  furnaces  either  with 
national  coke  or  with  charcoal,  the  Government  aent  to  Belgium 
several  tons  of  coal  from  the  mines  in  Santa  Catharina  and  Rio 
Grande  do  Sul,  and  appointed  a  professor  of  the  Ouro  Preto  School 
of  Mines  to  accompany  and  control  the  tests  in  first-class  estab- 
lishments. In  the  Copp6e  works  of  Belgium,  metallurgical  coke 
has  been  manufactured  from  BrazUian  coal,  with  highly  satisfactory 
resulta. 

The  experimental  manufacture  of  pig  iron  and  ateel  from 
Brazilian  ore  and  Brazilian  metallurgical  coke  or  charcoal  ia  to  be 
carried  out  in  electric  furnaoea  in  Sweden,  to  which  country  the 
neoeeaary  coal  haa  also  been  sent.  Simultaneously  the  Govern- 
ment ia  taking  stock  of  the  hydro-electric  resources  of  Brazil. 

The  Eaperanoa  (Uaina  Esperanoa),  in  Minaa  Geraes  ia  the  only 
source  of  supply  for  national  foundries  and  mechanical  works. 
Its  production  of  pig  iron  ia  approximately  15,000  metric  tona  per 
annum.  The  company  hopea  to  erect  within  a  short  time  small 
worka  for  the  manufacture  of  steel  in  an  electric  furnace. 

One  electric  furnace  is  at  present  in  existence  in  Sao  Paulo  with 
a  capacity  of  l,OuO  kg.  for  the  manufacture  of  steel  from  pig  iron, 
and  besides  this  there  ia  another  amall  electric  furnace  for  the 
melting  of  pig  iron. 

It  is  atated  that  the  Companhia  Electro-Metallurgica  Biasileira 
will,  by  the  end  of  the  year,  have  in  operation  at  Ribeirao  Preto  a 
factory  for  rolled  steel,  and  be  able  to  produce  everything  from 
pig  iron  in  electric  furnaces  with  charcoal  to  the  most  complex 
aiderurgical  operationa. 

The  Anglo-Brazilian  Iron  and  Steel  Syndicate  alao  intenda  to 
erect  not  far  from  the  city  of  Rio  de  Janeiro  iron  and  ateel  worka 
which  will  employ  electro-metallurgical  methods. 

Trade    Conditions    In    Australia.  —  Id  its  report  for 

the  year  ended  April,  1921,  the  Klectrical  Traders'  and  Contractors' 
Association  of  Victoria,  says  that  while  the  conditiona  under  which 
buainess  has  been  conducted  during  the  year  have  materially 
changed  from  those  which  existed  at  the  time  of  the  last  report,  it 
cannot  be  sad  that  the  hope  then  exprenaed,  that  affairs  would 
soon  have  straightened  themaelvea,  has  yet  been  realised.  The 
transition  period  is  not  yet  at  an  end,  and  industrial  affairs  still 
figure  prominently  in  all  commetcial  arrangements.  ''  In  add  t'on, 
a  world  wide  trade  depression,  being  the  unavoidable  reaction 
following  upon  the  abnormal  conditions  of  the  war  period,  has 
taken  place  within  the  last  few  mouths,  and  all  business  men  are 
faced  with  the  problems  arising  out  of  the  contraction  uf  trade 
and  falling  markets." 

Industrial  affairs  have  occupied  a  good  deal  of  attention. 
Last  year  the  Aasociation  announced  that  licensing  of  wiremen  waa 
an  accomplished  fact.  The  Association  waa  exceedingly  sorry  that 
it  hai  been  unable  to  secure  the  much  needed  licensing  of 
employers,  but  it  waa  hoped  that  before  long  thia  would  be 
accomplished. 

With  regard  to  co-operation  for  improvement  in  the  electrical 
industry,  early  in  the  year  the  question  of  the  reorganisation  of 
the  Association,  in  order  that  this  question  might  be  completely 
dealt  with  in  all  its  aspects,  wai  referred  to  the  members  of  the 
Inter-Trade  Relationships  Committee,  who  have  spent  a  large 
amount  of  time  and  trouble  in  connection  therewith,  and  a  g0(xl 
deal  of  information  regarding  similar  Associations  in  Great 
Britain  and  A'nerici  haa  been  obtained  As,  however,  the  time 
which  the  members  of  this  Committee  had  to  spare  to  give  to  this 
important  work  waa  limited,  it  was  de  ided  to  call  in  the  assistance 
of  an  experienced  trade  organiser,  and  it  was  hoped  that  something 
in  the  nature  of  a  definite  recommendation  would  be  available  at 
the  annual  meeting  of  the  Association  to  be  held  in  Jane. 

Argentina  and  Trusts. — The  Chamber  has  passed  a 
Bill  for  the  repression  of  trusts. — lieuter'a  'IVade  Servict  (Buenoa 
Aiiea). 
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Heating   and  Cooking  Apparatus :   Prices  Reduced.— 

The  General  Electric  Co.,  Ltd.,  has  issued  an  annonnoement 
of  a  reduction  of  15  per  cent,  in  prices  of  "  Magnet  "  electric  heat- 
ing and  cookir  g  appliances. 

Commercial  Monopolies  In  Italy.— The  Gazzetta  Uffiriak 

publishes  a  decree  replacingr  thd  electric  lamp  monopoly  by  a  tax 
on  manafactnre.     Certain  other  articles  are  similarly  dealt  with. 

Swiss  Foreign  Trade. — It  is  announced  that  the  members 
of  the  Swiss  Society  for  the  Development  of  Foreiffn  Trade  have 
decided  to  dissolve  the  society.  This  decision  has  been  arrived  at 
inasmuch  as  the  neerotiations  entered  into  between  States  and  the 
various  countries  in  Eastern  Europe  have  shown  that  by  a  mere 
exohangfe  of  goods  it  was  impossible  to  develop  foreign  commerce, 
owing  to  the  existing  international  economic  crisis  and  the  com- 
plete transformation  of  the  general  economic  situation  which  has 
taken  plaoe  since  the  establishment  of  the  society.  The  assembly 
which  adopted  the  above  decision,  expressed  a  desire  that  the 
States'  authorities  should  assume  in  future  the  task  under- 
taken by  the  society,  which  included,  besides  the  exchange  of 
goods,  services  of  information,  commercial  aid,  organisation  and 
transit  of  goods  trains,  and  the  utilisation  of  Swiss  capital  in 
foreign  countries. — Renter's  Trade  Service  (Berne). 

Ontlngs. — A  very  successful  picnic,  arranged  by  the 
Liverpool  Social  Committee  of  the  local  factors  and  members  of 
the  N.F.B.A.,  took  place  on  Saturday,  July  2nd.  A  party  of  nearly 
100  persons  went  for  a  charabanc  drive  to  Llangollen.  Luncheon  and 
tea  were  partaken  of  at  the  "  Woodlands,"  a  large  private  residence 
taken  over  by  the  garage  proprietors  for  catering  purposes.  In  the 
interval  between  luncheon  and  tea  impromptu  sports  were  held  on 
the  recreation  field  attached  to  the  house,  and  after  tea  Mrs.  Crawford, 
wife  of  Mr.  F.  Crawford,  of  the  General  Electric  Co.,  distributed 
the  prizes.  Mr.  Crawford  moved  a  vote  of  thanks  to  the  Social 
Clommittee.  Mr.  Percy  Davies  (Wessrs.  Downes  &  Davies)  seconded, 
and  Mr.  Tom  Woods  replied  for  the  Committee.  The  hope  was 
expressed  that  the  outing  would  be  an  annual  affair,  as  it  was  the 
means  of  bringing  factors  and  contractors  into  closer  contact  with 
each  other.  The  party  drove  back  from  Llangollen  to  Birkenhead 
in  the  evening. 

An  outing  of  the  London  staff  of  Messrs.  Falk,  Stadelmann  and 
Co.,  Ltd.,  took  place  on  Monday,  July  4th.  The  party,  numbaring 
630,  travelled  by  motor-charabancs  to  Southend-on-Sea,  where 
luncheon  was  served  at  the  Palace  Hotel.  Following  the  loyal 
toast,  Mr.  Stockwell,  the  senior  representative  of  the  firm,  proposed 
the  toast  of  "  The  Firm,"  which  was  replied  to  by  the  chairman, 
Mr.  Max  Falk. 

On  Saturday  last  the  employes  of  Messrs.  S.  Charlesworth  and 
Co.,  electrical  engineers,  Oldham,  held  their  second  annual  picnic, 
journeying  by  charabanc  to  Neston  via  Liverpool  and  Birkenhead. 
At  Liverpool  the  party  made  a  halt,  and  were  shown  over  the  phow- 
looms  of  Messrs  Downes  &  Davies.  Mr.  Batty,  their  Manchester 
lepresentative,  introduced  the  party,  and  conducted  them  over  the 
premises.  At  Nescon,  dinner  was  partaken  of,  followed  by  a  game 
of  bowls.  Daring  the  afternoon  the  party  went  for  a  run  to 
Hoylake,aud  after  tea  returned,  travelling  ri^t  Chester. 

British    Trade- Mark  Applications.  —  Appended    is    a 

lummary  of  the  recent  applications  for  British  trade-marks  in 
respect  of  goods  and  productions  connected  with  the  electrical 
trades  and  industries  : — 

I.D.  (.lettering  combined  with  design)  No.  409,235.  Class  6. 
Electric  wire.  No.  4t  9,236.  Class  6.  Electrical  machinery  and 
parts.  No.  409,2.17.  Class  7.  Electrical  inntruments.  No.  409,238. 
Class  13.  Klectrical  fi.tings  of  metal.  No.  4i'9,239  Class  16. 
Electrical  fittings  of  porcelain  or  earthenware.  No  409,  MO.  Class 
18.  blecirical  installations.  Ernestine  J.  G.  Pacault,  IS.  Rue  Van 
den  Corput,  Forest,  Brussels,  Belgium.     October  29th,  19^0. 

Mercury.  No.  407,984.  Clais  13.  Sparking  plugs.  Wm.  H. 
Go  d  and  Walter  Gold,  trading  in  co-partnership,  309,  Summer 
Line,  Birmingham,  Sep:ember  13ih,  1920. 

Gripaoa  motor  lotk  for  cars  and  cycles.  "  A  Policeman  on  your 
Motor  "  (.lettering  combined  with  dtsifjn).  No.  408,153.  Class  13. 
Electric  switch  for  use  in  connection  with  the  starting  gear  of 
motor  vehiclt  8,  so  as  to  prevent  theft.  Motor  Inventions,  Ltd., 
30-32,  Ludgate  Hill,  London,  EC.     September  21th,  1920. 

Insuflixa.  No.  414  424.  Class  50.  Electrical  insulating  pre- 
parations and  materials.  Bobt.  Ingham  Clark  Jt  Co.,  Ltd.,  24, 
Grosvenor  Gardens,  London,  8  W.     April  19th.  1921. 

Celestron.  No.  414,855.  Class  60.  Eientric  insulators  and 
electric  insulating  matedals.  Siluminite  Insulator  Co.,  Ltd.,  The 
Green,  Southall,  Middlesex.     May  3rd,  1921. 

N.E.  (Ittttring  and  design).  No.  414,331.  Class  6.  Electric 
motors  and  generators.  North-East  Electric  Co.,  348,  Whitney 
Street,  Rochester,  N.Y,,  U.S.A.     April  14th,  1921. 

Wizzi.  No.  413, 19  (.  olass  13.  An  el^^ctric  spark  increaser  for 
use  in  the  igiiitiou  circuit  of  internal  cotubusiion  e  gines.  Ivardoc 
and  Elliott,  l7,  Russtli  Strtew  Brixion,  S.W.     March  8th,  19il. 

For  Sale, — Amoiig  the  plant  to  be  sold  by  auction  at 

Bekeubourue  Aerodio.ije  near  Cante'bury,  on  July  29lh,  by  order 
of  the  Di-pi  sal  Board,  a^e  :  -  Two  20  h  p.  '  Aster  "  petrol  eugints, 
two  U  kW  K.tJ.C  dynamos,  an  electiitalydnveucentiilugal  pump, 
cable,  lusulatois,  &j. 

Among  the  maienal  to  be  sold  by  auction  at  Eastleigh  Aerodrome, 
on  July  28tti  ai,d  29th,  by  order  c f  the  l).8p>sal  board,  are  a  3-ton 
electric  winch,  electric  motors  from  i  to  20  h.p,  portable  eltctiic 
tools,  and  a  quantity  of  other  electrical  material,  including  motor 
•tarters,  blowers,  ko.  For  further  particulars  see  our  advertise- 
ment pagea. 


British    Manufacturers     and    New    Zealand.  —  The 

Auckland  Weekly  News  says  that  Mr.  A.  Wyllie,  the  Auckland 
electrical  engineer,  referring  to  the  arrangements  made  with  regard 
to  the  purchase  of  the  necessary  equipment  and  machinery  for  the 
extension  of  the  city  electrical  plant,  said  that  when  he  left  for 
Britain  he  was  afraid  he  would  not  be  able  to  carry  out  the  scheme 
within  the  estimates  that  had  been  made.  On  his  arrival  he  found 
that  manufacturers  were  bezinning  to  look  for  orders  after  s 
period  of  exceptional  activity,  and  prices  were  beginning  to  fall. 
He,  therefore,  left  the  date  for  the  return  of  tenders  as  late  aa 
possible,  with  the  result  that  excellent  competition  was  obtained 
and  good  contracts  were  made.  In  view  of  this  the  scheme  should 
be  completed  within  the  coat  originally  estimated.  Mr.  Wyllie  added 
that  the  fact  that  he  was  able  to  notify  tenderers  that  the  Council 
would  provide  cash  against  documents  was  a  strong  factor  in 
attracting  competition  among  the  manufacturers. 

Foreign   Trade. — June  Figures. — The    following   are 

the  values  of  imports  and  exports  of  electrical  goods  and 
machinery  in  June  : — 

June.  6  months,  1921. 

1921.  Inc.  or  dee.         Inc.  or  dec. 

IMPOBTS.  £  £  A 

Electrical   goods,  to.       191,459         -!-      67,087        -f     644,302 

Machinery 783,364         -    934,533        -  3,217,577 

Electrical  machinery        51,463         -      43,605        -     215,101 
(included  above) 
Exports. 
Electrical  goods,  &c.       877,190         -    335,170       +  2,426,165 

Machinery 5,285,130         -I-    258,847       -1-17,297.463 

Electrical  machinery      330,787         +   157,173        +   1,608,814 
(included  above) 
Rb-expobts. 
Electrical  goods,  &o.         14,085         +       3,816         +       79,321 

Machinery 102,092         -     57,828         -     157,349 

Electrical  machinery  712         -       1,531         +         6,027 

(included  above) 

Ecuador. — A  DwraDLiNO  Market. — Machinery  and 
apparatus  was  imported  into  Ecuador  to  the  value  of  £220,000  in 
1919  (the  latest  year  for  which  statistics  are  available),  ai  com- 
pared with  £106,000  in  1918,  and  only  £97,000  in  1917.  It  U  not 
recorded  exactly  what  share  the  United  Kingdom  took  in  thii 
trade,  but  it  is  known  that  her  share  in  Ecuador's  total  trade 
dwindled  from  25  per  cent,  in  1917  to  nearly  as  low  as  12i  per 
cent,  in  1919.  The  Consul-General  at  Quito  says  in  his  recent 
report  that  although  the  bulk  of  the  trade  of  Ecuador  has  been 
carried  on  with  the  United  States  of  America,  local  importers  are 
now  inclining  towards  the  establishment  of  commercial  relation* 
with  British  firms  to  the  exclusion  of  their  American  competitors. 
The  following  are  some  of  the  reasons  to  which  this  change  of 
attitude  may  be  ascribed  : — 

1.  The  high  rate  of  New  York  exchange  comparing  unfavourably 
with  that  ruling  for  the  £  sterling. 

2.  The  long  recognised  superiority  of  British  goods. 

3.  Increasing  tendency  on  the  part  of  Ecuadoreans  to  avoid 
dependence  in  any  form — commercial,  financial,  or  political— on 
the  United  States. 

If  British  manufacturers  are  prepared  to  offer  facilities,  and  at 
least,  meet  Ecuadorean  merchants  half  way,  there  is  every 
probability  of  a  substantial  increase  of  British  imports. 

At  present,  however,  depression  prevails  owing  to  excess  import- 
ation of  manufactures  and  the  poor  demand  for  cocoa,  which  is 
Ecuador's  staple  export. 

Waterways  and  Power   Stations.— A  joint  conference 

of  the  Cential  Association  for  German  Inland  Navigation,  the 
Main-Danube  River  Union,  and  the  German-Austrian-Hungarian- 
Swiss  Union  for  Inland  Navigation  has  just  been  held  at  Munich 
in  connection  with  the  Waterways  Exhibition  in  that  city.  The 
Prime  Minister  of  Bavaria  stated  that  the  question  before  them  was 
to  endeavour  to  realise  the  long-discussed  object  of  establishing  • 
permanent  connection  between  the  Rhine  and  the  Danube,  the 
North  Sea  and  the  Blai;k  Sea  by  means  of  an  adequate  navigable 
netwoik  for  ships  up  to  1,500  tons.  The  scheme  included  the 
erection  of  45  power  stations,  having  an  annual  production  of 
2.000,000,000  kWh,  which  were  to  be  incorporated  in  the  great  ring 
of  the  Bnvarian  electricity  works,  and  be  of  advantage  also  to 
Baden.  Hesse,  Wurtemberg,  and  the  districts  in  Central  Germany. 
It  was  expncted  that  the  revenue  from  the  sale  of  power  wonld 
suffice  for  the  financing  of  the  entire  great  navigable  route.  The 
General  Minister  of  Communicatious  said  that  Bavaria  entertained 
the  idea  that  the  scheme  should  be  carried  out  on  a  joint 
economic  basis,  and  he  euggcstod  that  a  limited  company  shonld  be 
foimed  for  the  lealisation  of  ihe  project. 

High-Pressure  Transmission  In  France.— The  French 

Comp.giiie  EiecroMi'Caniq'ie  is  leportefl  to  have  received  an  order 
for  transfoimirs  and  aciessury  apparatus  in  oontiection  with  the 
electriBcation  of  a  p.  rt  on  of  thefy^temo'  th.  Southein  Railway  Co. 
The  tra:  soiission  is  to  be  at  I.")U,i.i(jO  volts,  which  is  said  lo  bo  the 
first  at  this  prt^ssure  in  Eurojie.  The  i  'i  mpagnie  Electro-M^ja'.iqoe 
is  a  licC'iset^  of  the  Swiss  Brown  B>iveii  (Jo  .  a>  d  from  Ihe  fact  of 
its  recent  ab»orption  of  the  French  Westing  house  Co.  is  assured  of 
the  pupport  of  the  American  WeKtinghouse  Co.,  as  well  a«,  it  is 
stated,  of  the  Metropolitan-Viokers  Electrical  Co. 

Abolition    of    Polish    Commercial    Restrictions.— The 

Jour  lire  JnduitriiUe  learns  from  Warsaw  that  the  Counoil  of 
Ministers  has  decided  to  render  trade  in  products  free,  as  from 
September  1st  next. — Reuttrt  IVade  Service  (Paris). 
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Book  Notices.—"  The  Endneering  Index,  19i'0  '' 
(586  pp.).  Xewr  York  :  The  Amfrican  Society  of  Mechtmical 
Engineers.  Price  $6. — This  is  the  19th  appearance  of  an  index 
which  is  compiled  from  the  leading  technical  journals  and  the 
"  proceedings  "  of  technical  societies  in  all  parts  of  the  world.  It 
is  impossible  to  indicate  properly  its  very  wide  scope,  but  the 
method  of  arrangement  enables  the  reader  to  find  information  on 
practically  every  branch  of  science  and  engineering.  The  brief 
ritiinitK  are  adequate  guides  to  the  suitability  of  the  articles 
indexed. 

"  Kelly's  Directory  of  Merchants,  Manufacturers,  and  Shippers 
of  the  World."  Thirty-fifth  annual  edition.  Two  volumes.  6ta. 
net.  London  :  Kelly's  Directories,  Ltd.,  18(1,  Strand,  W.C.  2. — 
While  it  is  true  that  these  volumes  appear,  as  the  preface  says, 
during  a  period  of  international  unsettlement,  it  is  equally  true 
that  they  appear  at  a  time  when  a  host  of  British  trade-seekers 
are  eagerly  intent  on  foreign  trade  expansion.  This  means  that 
they  are  on  the  look-out  for  helps  to  information  which  will  enable 
them  to  approach,  with  a  certain  measure  of  confidence  that  their 
time  and  money  will  not  be  wasted,  possible  buyers  in  the  various 
overseas  markets.  New  markets  have  to  be-  found,  and  old  con- 
nections remade,  if  we  are  to  find  an  outlet  for  the  very  large 
production  of  which  the  industrial  millions  of  these  Islands  are 
capable.  Whether  we  have  representatives  abroad  or  not,  we  all 
need  volumes  which  contain  directory  information  which  can  only 
be  gathered  together  efficiently  as  the  result  of  an  experienced 
and  well-organised  central  effort  such  as  has  been  put  forth  by  the 
compilers  of  the  two  bulky  volumes  that  are  now  before  us. 
When  it  is  stated  that  this  edition  involved  over  600,000  siltera- 
tions  in  trade  references  alone,  some  idea  may  be  gathered  of  the 
magnitude  of  the  work.  The  books  are  largely  used  in  other 
countries  of  the  world,  and,  in  view  of  the  importance  of  foreign- 
trade  activity  on  our  part  at  this  vital  stage  in  onr  history,  a 
strong  effort  is  this  year  being  made  to  extend  their  use  at  home. 
We  hope  it  will  succeed.  It  certainly  should,  for,  to  many  traders, 
the  volumes  are  well  worth  the  cost. 

Miscellaneous  Publication  No.  46  of  the  U.S.  Bureau  of 
Standards.  '■  War  Work  of  the  Bureau  of  Standards"  (229  pp.). 
Washington  :  (Jovernment  Printing  Office.  Price  70  cents. — In 
this  volume  is  briefly  outlined  the  work  carried  out  by  the  Bureau 
in  a  number  of  directions — chiefly  for  the  military  departments. 
Aeronautics  occupies  a  large  part  of  the  publication,  but  practically 
every  other  science  has  its  place.  Teats  were  carried  out  on  a  wide 
range  of  subjects,  from  ink  to  ordnance. 

Technologic  Paper  No.  186  of  the  U.S.  Bureau  of  Standards, 
"  Oscillograpii  Measurements  of  the  Instantaneous  'Values  of  the 
Current  and  'Voltage  in  the  Battery  Circuit  of  Automobiles. ' 
(23  pp.)  Washington  :  Government  Printing  Office.  Price  10 
cents. — This  is  an  account  of  investigations  into  the  demands  upon 
starting  and  lighting  batteries  in  various  types  of  automobiles. 

"The  Metropolitan-Vickera  Gazatte, "  Vol.  VI,  No.  99,  June,  1921, 
contains  illustrated  articles  on  ibe  visit  of  the  Crown  Prince  of 
Japan  to  the  Trafford  Park  Works,  "  Breaking  Capacity  of  Oil 
Switches  and  Circuit  Breakers,"  by  W.  A.  Coates,  M.I.E.E.,  ''  Salford 
Electricity  Works  Extensions,''  &c. 

"  Engineering  Steels."  By  L.  Aitchison.  Pp.  xxxii  +  396  ;  119 
figs.     Loudon  :  MacDonald  4i  Evans.     Price  25s.  net. 

"  Proceedingn  of  the  Physical  Society  of  London."  'Vol.  XXXIIl, 
Part  4.  June  1.5th,  1921.  London  :  Fleetway  Press,  Ltd.  Price 
6s.  net. 

"Power-House  Design."  By  Sir  John  F.  C.  Snell.  Second 
Edition.  Pp.  viii  I-  536,  20  plates,  201  figs.  London  :  Longmans, 
Green  &  Co.     Price  42s.  net. 

Anstralla. — The  Australian  Customs  authorities  have 
recently  made  some  amendments  in  the  Customs  tariff,  amojig 
which  may  be  mentioned  the  following  : — No.  180  (1)  (D),  filament 
lamps  for  lighting  and  heating,  British  goods,  Is.  per  lb.  ;  foreign 
38.  per  lb. ;  No.  181  (A)  arc  lamps,  n.e.i.  ;  covered  cable  and  wire, 
n.e.i.,  British  goods  free  ;  foreign,  15  per  cent.  ;  No.  181  (B),  cables 
and  wires,  cotton  covered,  British,  25  per  cent.  ;  foreign,  40  par 
cent. 

The  Continental  Lamp  Trade. — Negotiations  are  reported 
to  have  been  resumed  by  the  Osram  Co.,  of  Berlin,  with  the 
Philips  Lamp  Co..  of  Holland,  with  a  view  to  reaching  an  under- 
standing. 

Change   ol  Address. — On  July   nth  the  offices  of  our 

contemporary  The  J'JUrtric  Uailway  and  Tramway  Journal  were 
moved  to  37  and  38,  Strand,  W.C.  2. 

Short  Time  )n  Switzerland. — Swis3  newspapers  announce 

that  Brown,  Boveri  A;  Cie.,  of  Baden,  are  reducing  the  number  of 
their  clerical  staff  by  10  percent,  and  the  technical  staff  by  15  per 
cent.  At  the  same  time  reductions  in  wages  are  taking  place  in 
accordance  with  an  agreement  between  the  engineering  manu- 
facturers and  the  Metal- Workers'  Union. 

A  Profit-Sharing  Scheme  at  Work.— The  daily  Press 

reports  that  under  the  profic-shariog  scheme  of  Sir  William 
Gray  Jc  Co.,  shipbuilders,  West  Hartlepool,  the  profit  divisible  lor 
last  year  is  £31,781,  in  which  over  1,000  workmen  participate. 
This  is  an  average  of  nearly  £8  per  man. 

Electric  Steel  Farnace  lor  Spain.— La  Sociedad  Espanola 

de  Constrnccionea  Navalea,  of  Bilbao,  has  lately  placed  a  contract 
with  the  Electric  Furnace  Construction  Co.,  of  I'hiladelphia, 
U.S.A.,  for  the  .supply  of  an  electric  steel  re-heating  furnace 
capable  of  dealing  with  60  tons  per  .'4  hours. 


Number 

egistered 

Capital. 

59 

£481,600 

191 

1,310,990 

233 

4,765,096 

18 

246,200 

190 

2,771,600 

141 

1,016,384 

19 

5,513,500 

3 

621,000 

14 

574,760 

2 

7,000 

3,125 

£52,247,158 

Lead. — Messrs.  .Ia^mes  Forster  &  Co;,  reporting  under 
date  July  9th,  state  : — "  A  considerable  quantity  of  lead  is  arriving 
in  the  next  few  days,  including  several  hundred  tons  of  Broken 
Hill  lead,  '  Sulphide '  brand,  from  Australia,  .500  tons  '  Perth 
Amboy '  from  America,  and  a  large  quantity  from  Spain,  all  of 
which  is  earmarked  for  consumption.  The  Australian  lead  is  the 
first  of  any  consequence  since  the  strike,  and  it  is  singular  that  this 
shipment  must  have  crossed  lead  on  the  way  from  London  to 
Australia,  as  at  least  1,000  tons  were  shipped  in  the  spring. 

"There  has  been  quite  a  steady  demand  from  consumers  for 
delivery  this  month  and  during  August.  There  is.  however,  very 
little  surplus  lead  about,  and  a  premium  of  10s.  per  ton  has  been 
freely  paid  to  obtain  prompt  delivery,  but  it  is  expected  that  the 
arrivals  in  the  near  future  will  ease  the  position. 

"With  labour  conditions  looking  more  settled  than  for  a  long 
time  past,  and  a  steady  demand  from  the  trade  in  prospect,  the 
outlook  points  to  less  fluctuating  markets  at  roundabout  present 
prices." 

Application  for  Patent  Restoration.— An  application  has 

been  made  for  the  restoration  of  Patent  No.  11,11(1,  of  1914, 
"Improvements  in  or  relating  to  electrical  reactance  coils,"  and 
Patent  of  Addition  3,433,  of  1915,  both  of  which  lapsed  on  May  6th, 
1918,  owing  to  the  non-payment  of  the  prescribed  renewal  fee. 

The   Half-Year's    New    Companies.— In  their  list  of 

company  registrations  at  Somerset  House,  between  January  1st  and 
June  SOth,  1921,  Messrs.  Jordan  &  Sons,  Ltd.,  include  the 
following  figures  : —  _ 

Classes. 

Electric  and  gas 

Engineers  

Food         

Glass  and  china 

Iron,  brass,  &c 

Motors      

Oil  

Railways 

Rubber     

Telephones  

Totals  (first  half  of  1921)... 

Corresponding  figures  in  1920  ...  6,415  £448,738,316 
It  will  be  observed  that  there  is  a  great  decrease  in  the  number 
of  companies  registered  compared  with  the  corresponding  period 
of  1920,  a  comparison  of  the  huge  totals  attained  during  the 
then  boom  period  with  the  meagre  totals  attained  during  the 
present  trade  slump  being  indeed  remarkable. 

A  German-English-American  Patent  Agreement. — The 

following  apparently  inspired  notice  appears  in  the  German  news- 
papers : — "  Already  before  the  war  the  Siemens  &  Halske  Co.  had 
concluded  an  agreement  with  the  European  companies  associated 
with  the  Western  Electric  Co.  regarding  the  exchange  of  patents,  the 
object  of  which  was  to  spare  both  parties  costly  legal  proceediags, 
and  to  render  possible  to  each  the  undisturbed  extension  ol  its 
special  system.  The  war  rendered  this  agreement  of  no  effect. 
Now,  however,  the  agreement — a  gratifying  indication  of  the 
coming  together  of  the  interested  industrial  circles — has  been 
renewed  for  a  number  of  years.  A  similar  agreement  also  existed 
between  Siemens  &  Halske  and  the  Automatic  Electric  Co.,  oi 
Chicago ;  it  has  now  expired,  and  its  place  has  been  taken  by  an 
agreement  with  the  International  Automatic  Telephone  Co.,  which 
is  connected  with  the  Automatic  Electric  Co.  It  refers  to  the 
extension  and  the  exchange  of  patents  concerning  the  Strowger 
automatic  telephone  system." 

The  Engineering  Trade   Ontlook. — Interviewed  by  the 

J<'iniuuner,  Mr.  T.  W.  How,  M.I.Mech.E.,  chairman  of  the  engineering 
section  of  the  London  Chamber  of  Commerce,  said  : — "  The  f.eneral 
impression  is  that  as  the  labour  troubles  adjust  themselves  there 
will  be  a  revival  in  the  engineering  trade.  It  will,  however,  be 
very  gradual  at  first,  but  I  think  it  should  culminate  next  year  in 
something  approaching  a  boom.  The  price  of  engineering  com- 
modities will  sympathetically  recede  with  decreased  working  costs. 

"  The  question  of  surplus  stocks,  manufactured  under  conditions 
of  high  costs,  may,  perhaps,  present  initial  difficulties  in  bringing 
down  prevailing  prices,  but  I  think  there  will  be  a  tendency  to 
reduce  profits  and  dispose  of  existing  stocks  expeditiously  in  order 
to  create  room  for  further  production.  Once  the  demand  is 
created  it  is  the  wisest  policy  further  to  stimulate  that  demand  by, 
whenever  possible,  a  aystem  of  mass  production,  by  which  the 
prices  of  commodities  can  alone  be  lowered  and  thus  preserve  or 
even  strengthen  the  wage  status  of  the  workers. 

"  It  should  not  be  forgotten,  moreover,  that  in  certain  branches 
of  engineering  British  workmanship  excels,  and  its  greater 
efficiency  and  durability  will  always  command  a  higher  price  than 
that  asked  by  foreign  competitors.  Taking  this  into  consideration, 
I  am  of  opinion  that  efforts  towards  lowering  the  cost  of  pro- 
duction muit  tend  to  place  British  engineering  goods  on  an 
economically  sound  basis  as  regards  foreign  competition. " 

New  French  Companies. — l^a  Socittu  des  Btabliesements 

Labinal  (Piises  Detachces  de  Mi'oanique  et  Appareils  Eleotriqoes) 
is  the  name  of  a  new  company  which  has  lately  been  formed  in 
Paris  (29.  Rue  de  Londres),  with  a  capital  of  4,000,000  fr. 

La  Sociute  Hydro- Electriquc  du  Val-Vernier  is  the  name  of  anew 
conpany  which  has  lately  been  formed  in  Paris  (12,  Rue  Cistez), 
with  a  capital  of  2,000,000  fr. 
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A  German  Scheme  for  Italy. — The  management  of  the 

Italian  Fiat  Co.,  of  Turin,  lias  issued  a  definite  denial  of  the 
report  circulated  that  the  company's  works  had  been  practically 
ceded  to  the  Siemens-Schuokert  Co.,  and  that  the  latter  had 
acquired  100,000  shares  in  the  company  with  the  object  of  its 
inclusion  in  the  Siemens-Rhine-Elbe-Sohuckert  Union.  What  has 
really  happened,  it  is  explained,  is  that  the  German  company  last 
year  songht  to  obtain  possession  of  one  of  the  Fiat  departments 
for  the  construction  of  electric  locomotives,  and  the  nesotiations, 
after  interruption,  were  resumed  recently.  However,  the  Italian 
company  found  it  impossible  for  the  scheme  to  be  retiliaed  at 
present,  and  on  the  same  day  as  the  report  of  the  aliened 
cession  was  published  at  Rome,  the  German  company  caused  a  letter 
to  be  delivered  to  the  Fiat  company  renouncing  any  further  negotia- 
tions in  the  matter. 

New  Works  in  Aastralla. — The  new  works  built  at 

Waratah  by  John  Lysaght  (Australia),  Ltd.,  for  the  manufacture 
of  galvanised  iron  have,  with  their  plant,  cost  over  £250,000. 
They  occupy  28  acres,  and  will  produce  600  tons  of  galvanised  iron 
per  month.  The  employes  number  225,  and  the  wage  bill  is  £1,400 
perweek.  The  company  has  built  64  cottages  at  a  cost  of  £57,600, 
and  the  men  may  become  owners  of  them  on  a  5|  per  cent,  rent 
purchase  basis.  The  electrical  installation  at  the  works  generates 
at  6,600  volts  alternating,  and  the  machinery  is  all  driven  by  d.c. 
motors, 


LIGHTING    AND    POWER    NOTES. 


Aberdeen. — Extension  of  Supply. — The  Corporation 
electrical  engineer  has  been  authorised  to  enter  into  an  agreement 
with  the  village  of  Dyce  for  the  lighting  of  streets.  The  terms  are 
similar  to  those  fixed  by  the  Corporation  for  the  village  of  Stoney- 
wood,  five  miles  from  the  Corporation  electricity  works. 

Australia.  —  Melbourne.  —  Year's  Working.  —  The 

reports  of  the  City  Electric  Supply  Committee  and  electrical 
engineer  for  the  year  ended  December  31st,  1920,  have  just  come 
to  hand.  The  accounts  show  a  total  revenue  from  all  sources  of 
£303,589,  as  against  £240,081  in  the  previous  year.  The  total 
working  expenditure  was  £187,3J9,  as  compared  with  £13'i,854 
in  1919.  The  gross  profit  was  thus  £116.250,  as  against  £105,227. 
Capital  charges  and  other  expen.ses  not  chargeable  to  revenue 
account  absorbed  £77,273  (£30,492'),  leaving  a  net  profit  of 
£38,977,  an  increase  of  £8,48  i.  After  contributing  to  town  funds, 
a  balance  of  £12,254  is  carried  forward.  The  total  number  of 
units  sold  rose  from  33,113,841  to  41,954,531,  an  increase  of  26'" 
per  cent.  The  maximum  simultaneous  load  was  about  18,300  kW. 
St.  Geoboe  (N.S.W.).— The  St.  George  County  Council  has 
arranged  a  loan  of  £100,000  at  5  per  cent,  per  annum  for  the  pur- 
pose of  carrying  out  an  electricity  supply  scheme.  The  scheme  pro- 
vides for  the  lighting  of  400  miles  of  streets,  with  over  2,000 
street  lights.  The  electricity  will  be  supplied  in  bulk  by  the  Rail- 
way Commissioners  from  the  Ilia warra  power  house,  and  the  County 
Council  will  undertake  the  distribution  to  private  consumers. 
Tenders  are  being  invited  for  the  work,  receivable  during  July,  and 
it  is  expected  the  work  will  be  put  in  hand  early  in  August. — 
Meuter'':  I'rade  Sen- ice  (Melbourne). 

Barrow. — Year's  Working The    recently    published 

report  of  the  borough  electrical  engineer  for  the  year  ended  March 
31st  last,  recordsatotalrevenueof  £87,068,  as  compared  with  £69,147 
in  the  previous  year.  Working  expenses  amounted  to  £(>8,6(i3  as 
compared  with  £46,368  in  1910-20,  leaving  a  gross  working 
balance  of  £18,405,  as  against  £12,779.  Capital  charges  absorbed 
£20,944,  causing  a  net  deficit  of  £2,539,  which,  however,  compares 
favourably  with  the  deficit  of  £4,488  upon  the  working  for  the 
preceding  year.  Large  increases  occurred  in  the  number  of  units 
sold,  and  in  the  maximum  demand  ;  the  former  rose  from  6,648,423, 
to  9,282,017,  and  the  latter  from  3  200  kW  to  1,525  kW.  The  load 
factor  (23'42  per  cent.)  represented  a  decline,  and  was  the  lowest 
for  the  last  six  years.  The  average  price  obtained  per  unit 
increased  from  2123d.  to  2'218d. 

Blackburn. — Proposed     Tariff     Alteration?. —The 

electrical  engineer  (Mr.  P.  P.  Wheelwright),  in  his  annual 
report,  says  : — "  I  have  given  careful  consideration  to  the  question 
whether  an  alteration  in  the  method  of  charging  would  encourage 
consumption,  and  have  come  to  the  coDclusion  that  this  question 
would  repay  consideration.  At  the  present  time,  many  house- 
holders are  considering  the  installation  of  electrical  appliances  for 
domestic  purposes,  and  are  beicg  irnshed  by  enterprising  manu- 
facturers and  dealers.  Owing  to  me  system  by  which  the  charge 
for  lighting  is  kept  distinct  from  that  for  power,  separate  con- 
nections have  to  be  made,  wh'ch  is  a  real  obstacle  to  this  develop- 
ment. Schemes  of  charging  have  been  proposed  which  avoid  the 
difficulty,  and  I  shall  be  glad  if  the  committee  will  instruct  me 
to  report  specially  on  the  subject  for  their  consideration." 

Bradford. — Demokstiiations  for  Cok.<dmers. — I'nder 

the  scheme  for  development  of  the  use  of  electricity  for  domestic 
purposes  at  Idle  and  Thackley,  the  Bradford  Electricity  Department 
has  opened  a  temporary  showroom  at  the  Old  Chapel,  Town  Gate, 
Idle.  In  this  connection,  and  for  purposes  of  general  domestic 
dev^opment,  demonstrations  and  lectures  on  the  use  of  all  classes 
of  electric  appliances  in  the  home  have  been  given  at  the  Idle  show- 
room, from  July  4th  to  8th,  and  at  the  city  showrooms  from  July 
11th  to  15th,  by  Mrs.  Reynolds,  of  the  Western  Electric  Co.,  Ltd. 


Brentwood. — Eleitric  Lighting  < laoER.— The  I'.rejit- 

wood  District  Electric  Co.,  Ltd.,  has  applied  for  the  Coancil's 
consent  to  the  granting  of  an  order  to  supply  electricity  for  public 
and  private  purposes  within  the  area,  including  the  urban  district. 
The  matter  has  been  referred  to  a  Committee. 

Chester-le-Street.  —  Loan    Sanctioned.  —  The   Urban 

District  Council  has  received  sanction  to  borrow  £4,000  in  con- 
nection with  the  electric  lighting  scheme. 

Continental.  —  France.  —  T/ip  Times  states  that  the 
Asnicres  power  station,  which  supplies  the  north-western  aubnrbi 
of  Paris,  was  destroyed  by  fire  on  July  8th. 

Cookham. — Electric  T-ighting  Order. — Mr.  H.  Finder 

Brown,  who  is  applying  for  powers  to  supply  electricity  to  Cookham, 
has  asked  for  the  support  of  the  Rural  District  Council.  The 
matter  is  to  be  considered  at  a  future  meeting  of  the  Council. 

G  Iff  nock.— Electricity  Supply.— The  Clyde  Valley 
Electric  Power  Co.  has  acquired  a  site  for  a  sub-station,  and  work 
is  to  be  cimmenced  shortly  in  connection  with  the  supply  of  elec- 
tricity to  Giffnock. 

Glasgow.— Electricity  and  Gas  for  Houses. — In  a 

report  to  the  Corporation,  the  electrical  engineer  thinks  that  the 
best  way  of  dealing  with  the  new  housing  schemes  would  be  to 
allot  one  area  to  the  electricity  department,  and  another  to  the  gas 
department  to  save  duplication  of  mains  and  services.  If  this 
were  done  he  estimates  that  electricity  could  be  supplied  at  a  rate 
of  2s.  per  week,  plus  id.  per  unit  consumed.  He  suggests  that  each 
electric  house  should  have  one  coal  fire  for  the  provision  of  hot 
water  for  the  whole  of  the  house,  and  points  out  that  the  saving 
effected  in  construction  would  cover  the  cost  of  the  electrical 
installations. 

Sinking  Fund. — It  was  recently  reported  that  the  Electricity 
Commissioners  had  intimated  that  they  were  prepared  to  sanction 
the  borrowing  of  the  £1,800,COU  desired  by  the  Corporation,  on 
condition  that  the  sum  to  be  set  aside  for  sinking  fund  be  4  per 
cent,  per  annum  on  the  amount  borrowed,  and  without  any  stipula- 
tion as  to  depreciation.    This  was  agreed  to. 

Godalmlng.  —  Increased  Minimum  for  Public 
Lighting. — At  its  meeting  on  June  28th,  the  Town  Council 
approved  an  application  from  the  Urban  Electric  Supply  Co.  to 
permit  an  increased  minimum  of  £1,000  to  be  charged,  in  place  of 
the  present  minimum  of  £600.  This  is  equivalent  to  a  charge  for 
16,000  units. 

Hoylake,  —  Loan.  —  The  Hoylake  and  West  Kirby 
CouncU  has  applied  for  sanction  to  borrow  £  1,000  for  mains,  services, 
and  tranformers. 

Hnddersfield. — Area  Moiufication. — The  Corporation 
is  applying  to  the  Electricity  Commissioners  for  an  amendment  of 
the  proposed  area  of  supply  under  the  Hnddersfield  (Extension  to 
Kirkheaton,  &c.),  Special  Order,  by  the  inclusion  of  the  nrbin 
district  of  Marsden. 

Kltkcaldy. — Year's  Working. — The  annual  report  for 

the  year  1920-21  of  the  electricity  department  records  a  total 
income  of  £40,727,  as  against  £32.221  in  the  previous  year.  The 
total  working  expenditure  was  £34,914,  as  compared  with  £25,223, 
leaving  a  gross  profit  of  £5,813  (£6,998).  The  net  result,  after 
payment  of  capital  charges,  was  a  deficit  of  £988.  In  the  preceding 
year  there  was  a  net  profit  of  £841.  The  total  number  of  units 
fold  was  £3,78."i,.")44,  and  the  average  price  obtained  2'r)78d.  ;  the 
figures  for  1919-20  were  3,178,397  and  2'429d. 

Leeds. — Effects  of  Coal  Dispute. — In  a  report  upon 
the  effects  of  the  miners'  strike,  the  manager  of  the  Corporation 
electricity  department  estimates  that  the  total  loss  during  the 
whole  period  amounted  to  about  £18,5C0.  This  waa  brought  about 
to  the  extent  of  £16,250  by  the  high  price  of  the  "emersency" 
coal ;  the  price  averaged  52s.  6d.  per  ton,  as  against  the  pre- 
strike  rate  of  20s. 

Leominster. — Supply   kroji   Hereford. — With  reirard 

to  the  supply  of  electricity  to  the  town  of  Leominster,  by  the 
Corporation  of  Hereford,  the  Leominster  Town  CouncU  last  week 
appointed  a  deputation  to  discuss  the  question  with  the  Hereford 
Council  and  electrical  engineer  at  a  special  meeting. 

Liverpool. — Bulk  Supply. — The  Electricity  Commit)  ee 
recommends  that  an  application  be  maile  to  the  Electricity 
Commissioners  for  an  order  to  enable  a  supply  of  electrioiiy 
in  bulk  to  be  given  by  the  Corporation  to  the  Liverpool  Disttiit 
Lighting  Co.,  Ltd.,  and  to  authorise  the  laying  of  any  mains  or 
works  in  the  City  of  Liverpool,  the  Borough  of  Bootle,  the  I'rbau 
District  of  Litherland,  and  the  Urban  District  of  Waterloo- with- 
Seaforth,  which  may  be  necessary  to  enable  the  supply  to  be  given. 

London. — Hampstead. — The  UorouL'h  Council  has  under 
consideration  the  cessation  of  generating  its  own  electricity,  and 
the  conversion  of  the  station  to  deal  with  a  bulk  supply. 

It  is  reported  that  sanction  to  borrow  £38,693,  for  works  in 
connection  with  the  St.  Jlarylebone  bulk  supply  has  been  received 
from  the  Electricity  Commissioners. 

County  cm'  London  Co.'s  Bill— On  Monday,  the  Bill  was  real  a 
second  time  in  the  House  of  Commons,  after  a  division.  An 
attempt  waa  made  to  block  its  progress,  on  the  ground  that  it 
should  wait  until  the  Electricity  Commifsioners  had  concluded  the 
inquiry  which  is  now  in  progress,  and  made  an  order.     Mr.  Neal, 


90 


THE    ELECTRICAL    REVIEW.      [vei.  89.  No.  2,277,  jttlt  ib,  i9si. 


Parliamentary  Secretary  to  the  Ministry  of  Transport,  stated  that 
the  Commiggioners  had  an  open  mind  on  the  question. 

Woolwich. — The  Boroaph  Council  has  approved  a  recommenda- 
tion of  the  Hectricity  Committee  to  apply  for  sanction  to  borrow 
£38,500  for  the  following  purposes  :— Mains,  £9,500  ;  services, 
£8  000;  meters,  £8,000;  hire  rentals,  £1,600;  and  hire  purchase, 
£1,600. 

Manchester. — Bulk  Sopplt. — The  Electricity  Com- 
mittee rfcommenda  the  sealing  of  an  agrfement  with  the  Sale 
Urbin  District  Cooncil  for  the  supply  of  electricity  in  bulk  to  that 
district. 

Newcastle-nnder-Lyme.  —  Yeab's    Working.  —  The 

following  are  the  results  of  working  for  the  year  ended  March  3  let 
iMt  of  the  Corporation  electricity  undeitiking  (last  year's  figures 
are  given  in  parentheses)  :— Total  revenue.  £7,8 IB  (£r,.28.3)  ; 
working  expenses,  £.".,295  (£4,07S)  ;  gross  prodt,  £2.521  C£2,207)  ; 
net  profit,  £24  (£414).  The  total  number  of  units  sold  rose  from 
264,039  to  303,145.  Oil  and  gas  fuel  are  used  in  this  station,  and 
part  of  the  supply  is  bought  in  bulk. 

New  Zealand, — Auckland.— The  Minister  for  Public 

Works,  Hon.  J.  G.  Coates,  said  recently  that  the  decision  as  to 
which  hydro-electric  power  scheme  should  be  first  developed  iu  the 
Auckland  Provinceno  w  depsnded  upon  the  investigations  as  to  which 
proposal  would  be  the  best  economically — Arapuni,  with  the  new  dam 
proposal,  Aratiatia,  or  two  other  smaller  schemes.  The  experts 
would  work  ont  the  cost  of  transmission  lines  and  construction 
work,  and  the  way  would  then  be  prepared  for  a  decision.  One 
advantage  possessed  by  Aratiatia,  which  was  mentioned  in  the 
report,  but  was  not  generally  appreciated,  was  that  it  could  be 
developed  gradually  and  yet  economioally.  Arapuni,  on  the  other 
hand,  would  not  be  really  payable  until  they  had  a  Iprge  develop- 
ment—say, about  40,000  h.p.—Atir/tland  Weelihj  Xews. 

Peterborongh.  —  Loan.  —  The  Electricity  Committee 
recommends  application  for  permission  to  borrow  £8,776  for  the 
provision  of  low-pressure  mains  and  feeders. 

Richmond.— Price    Increase    Piefusbd. — The    Town 

Council  has  refused  to  allow  the  Richmond  Electric  Light  Co.  to 
increase  its  charges.  It  was  stated  that  the  average  dividend  of 
the  company  was  4i  per  cent. 

Rochdale. — Year's  Working. — The  1920-21   accoants 

of  the  Corporation  electricity  department  show  that  the  total 
income  was  £151.959  and  the  working  expenses  £105,212,  leaving 
a  gross  profit  of  £46,747.  After  payment  of  interest  and  sinking 
fund  charges  £28,744,  war  bonus  £1,895,  a  total  of  £30,639,  less 
other  receipts  of  £79,  there  remained  a  net  profit  of  £16,187,  as 
against  £14,321  in  the  previous  ypar.  Of  this  amount,  £7,000 
was  transferred  in  aid  of  the  rates,  and  the  balance  to  the  reserve 
fund.  The  prices  charged  for  electricity  supplied  for  purposes 
other  than  lighting  were  further  increased  during  the  year,  and 
became  operative  in  the  March  quirter.  The  amount  standing 
to  the  credit  of  the  sinking  fund  is  £ti:i,250,  an  increase  of 
£12,783. 

Loan  Sanctioned.— The  Corporation  has  received  the  sanction 
of  the  Electricity  Commitsioners  to  the  Ixirrowing  of  £77,132  for 
work  in  connection  with  the  electricity  undertaking. 

Sheffield.— German  Plant.— The  Corporation's  proposal 
to  buy  Uerman  electrical  plant  will  receive  widespread  criticism, 
bnt  it  has  no  op  ion.  It  requires  a  new  10,000-kW  generating 
plant.  The  Amsterdam  Coipjration  can  supply  this  plant,  of 
German  manufa  ture,  for  £49,9  >0.  The  lowest  British  qujtat  on 
waa  between  £90  00  )  and  £  luo.OOO.  Th^re  was  a  qaotition  from 
Switzerland  of  £80,(i0U.  The  contract  is  subject  to  approval  by 
the  City  Council  on  July  13th.  The  Electricity  Supply  Committee 
suggests  that  its  general  manager  shall  go  to  Berlin  with  the  chief 
engineer  of  the  Amsterdam  Corporation  to  inspect  the  plant  — 
Daihj  Mail. 

Shoreham  (Sussex) . — Application  for  Order. — Mr. 

Frank  Gibbs,  of  Beach  Shipyard,  shorehim-by-Sea,  announces  his 
intention  to  apply  for  a  Special  Order  to  enable  him  to  supply 
electricity  for  publ  c  and  private  purposes  within  the  urban  dis  riot 
and  the  parish  of  Lancing.  It  is  stated  that  this  will  necessitate 
the  revocation  of  a  pirt  of  the  Brighton  Corporation  Act,  1903. 
which  gave  the  Corporation  pjweri  of  supply  in  this  area  and 
adjacent  districts. 

Sonihport.— Sale  of  Old  Plant. — As  the  whole  of  the 

new  electricity  plant  is  now  in  operation,  the  Electricity  Com- 
mittee recommends  that  the  replaced  plant  be  advertised  for  sale. 
As  a  result  of  the  installation  of  the  new  plant,  it  has  been  found 
poasible  to  dispense  with  th'i  services  of  two  fiuers,  two  fitters' 
labourers,  two  stoker*,  one  driver  and  one  switchboard  improver. 

Nvw  Vf.iN  —The  Copiration  electri;  ty  d-partm -nt  intn,  ds  to 
commence  liyinif  an  under^  round  labif  to  Ai' i-d  le  Ihe  pirpose 
is  that  when  the  Corp  r.  t  on  takes  over  ih«  ttik  ale  Supp  y  Co., 
accirding  1 1  the  termi  of  an  agreement,  it  will  have  a  go  d  main 
cable  on  which  to  rely,  as  the  preient  cab.e  ia  old  and  decajed. 
The  work  will  be  completed  by  September. 

Sojiand. -Cost  of  .Supply.— The  Urban  District 
Conaoii  has  received  a  communicatioo  from  tha  Yorkahire  Electric 
Power  Co.  statmg  that  the  company  has  prepared  a  preliminary 
estimate  of  the  cost  of  supplying  electricity  in  Sjyland  amounting 
to  £9  000.  The  company  hat  decided  to  consider  the  possibJity  of 
redaoin^  the  cost. 


Swansea. — Year's  Working At  a  recent  meeting  of 

the  town  ConncU,  the  deputy  treasurer  gave  the  financial  details 
of  the  past  year's  working  of  the  electricity  undertaking.  The 
revenue  amounted  to  £10(>,413,  as  against  £77,391  in  the  preceding 
year.  Working  expenses  totalled  £80.550,  as  comoared  with 
£56252,  leaving  a  gross  profit  of  £25,863  (£21,139).  Capital 
charges  were  much  heavier,  on  account  of  the  capital  r.ai'ed  during 
the  year,  amounting  to  £22,036.  The  net  profit  was  .£3  877.  as 
compared  with  £4.406  in  the  prMvious  year.  It  is  claimed  that  the 
Swansea  undertaking  is  the  only  one  in  which  charges  have  not 
been  increased  by  more  than  60  per  cent,  above  the  pre- war  level, 
and  the  results  of  workin;;  have  justified  the  E'ectricity  Committee's 
policy  of  keeping  prices  as  low  as  possible. 

United  States.— Harnessing  the  Colorado  River. — 

The  plans  of  the  Southern  CsJifornia  Edison  Co.  provide  for  the 
impounding  of  the  waters  of  the  Colorado  river  and  developing 
hydro-electric  power  on  a  huge  scale  for  distribution  over  a  wide 
area  of  the  south-west.  It  is  estimated  that  the  proje  t  ultimately 
will  involve  $800,000,000,  or  twice  as  much  as  was  spent  on  the 
Panama  Canal.  It  is  contended  that  among  the  results  of  the 
project,- when  completed,  would  be: — Absolute  flood  control; 
provision  for  irrigation  of  2,500,000  acres,  of  which  1,000,000 
acres  would  be  above  the  canyons  ;  300  miles  of  the  river  would  be 
made  navigable ;  the  area  which  could  be  served  with  power 
includes  the  entire  States  of  Arizona,  Nevada,  and  Utah,  more  than 
one-half  of  Colorado  and  New  Mexico,  one-fifth  of  Idaho  and 
Wyoaiing,  and  three-quarters  of  California,  with  possible  large 
areas  in  Northern  Mexico  ;  pjwer  would  be  used  for  the  electrifica- 
tion of  steam  railroads,  as  well  as  for  comm»rc'al,  agricultural, 
mining,  and  municipal  purposes. — Riu'er's  Trade  Serrice  (Loj 
Angeles). 

Walmer. — Time    Extension    Approved. — The   Urban 

District  Council  has  agreed  to  six  months'  extension  being  grantei 
to  the  gas  company  for  carrying  out  the  Eleclric  Lighting  Order 
of  1914. 

Warrington. — Temporary  Price  Increase. — Owing  to 

the  price  of  "emergency"  coal,  the  Warrington  Manufacturers' 
Association  agreed  to  pay  a  temporary  increase  of  IJd.  per  unit 
for  electricity.  It  is  now  stated  that  the  temporary  increMe  will 
not  exceed  |d.  per  unit,  and  it  is  hoped  that  the  increase  will  be 
less  than  id.  par  unit. 

Water  Power, — The  electrical  engineer  has  been  instructed  to 
report  on  the  pMsibility  of  utilising  water  power  at  Woolston  Weir 
for  the  generation  of  electricity. 

West    Bromwich.  —  Year's    Working. — The    annual 

accounts  of  the  Electricity  Committee  show  that  the  total  income 
of  the  electricity  department  for  the  year  ended  March  31st  last 
amounted  to  £86,75!,  cjmpared  with  £66  231,  an  increase  of 
£20.522.  The  expenditure  on  revenue  account  was  £67,382,  au 
increase  of  £185  6.  The  gross  profit  amounted  to  £19,371,  as 
compare!  with  £17,354  last  year,  being  an  increase  of  £2  017. 
After  providing  for  interest  and  instalments  towards  redemption  of 
loans,  thjre  is  a  ret  profit  of  £7,89)  to  carry  forward.  The  Elec- 
tricity Committee  has  recommended  that  the  balance  standi  ig  to 
the  credit  of  the  new  revenue  appropriation  account,  viz.,  £3,926, 
be  transferred  to  the  depreciation  fund  account. 

Willesden. — Stolen  Electricity. — The  electrical  engi- 
neer has  reported  to  the  Electricity  Committee  that  his  departm^ut 
has  discovered  an  installation  which  has  been  connected  to  the 
Council's  mains  since  February  last  -  and  not  connected  through  a 
meter.  Legal  proceedings  are  to  ha  taken  against  the  person 
concerned. 

Worcester. —Extension  of  Supply  Area. — The  Elec- 
tricity Committee  has  deposited  with  the  Electricity  Commissioners 
a  scheme  for  extending  the  area  of  supply  to  surrounding  distric':s 
in  Sjuth  Worcestershire. 


TRAMWAY   AND    RAILWAY    NOTES. 


Australia. — Melbourne. — The  agreement  between  the 
MeHourne  City  Council  and  the  Melo^urne,  Brunswick  and  Coburg 
Tramways  Trust  for  the  supply  of  electrical  energy  expired  on 
February  28th.  The  C  unoil  has  authorised  the  renewal  of  the 
agreement  with  the  Tramways  Board  for  a  further  p  riod  of  three 
years  at  an  i no rea  el  charge  of  £iO0  pe-  year.  The  agreement 
between  the  Cjuncil  and  the  Melbourne  Klectric  Sup,.ly  Co, 
relat  ng  to  the  su  ply  of  eUctncity  for  the  II  .wthorn  and  the 
Prahra  I  and  Malvirn  tram-vay  sy»tens  was  also  auth  jri^ed  to  he 
rea  •  el  fo-  t'lr'  e  yeai>  on  the  samu  termtt  and  coudiiiuus  as  before. 
—  The  Age  (  ilelbourue). 

Barnley.     Ykar's  Wokking.— The  report  of  the  general 

mana,;er  of  the  Corporation  tramvays  tor  the  year  ended  Vlarch 
318'  last  •  ra^baai8PS  the  ntc  ss  ty  of  rr-laying  the  r  m^inderof  the 
track  as  soiin  as  p  issib  e.  To  uluxtrate  the  w  ar  ihat  has  taken 
place  on  lines  th»t  were  laid  in  the  years  1901-04,  a  series  of 
diagrams  of  the  track  of  various  routes  has  been  prepared  and 
published  in  the  report.  The  financial  results  were  as  follows, 
the  previous  year's  figures  being  given  in  parentheses  : — Total 
income,     £180,792     (£168,601);     working     expen^ea,     £.68,140 
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(ill37,952);  ffrosa  profit,  «12,652  (£20,649);  net  deficit,  «9,752 
(£2,096).  The  total  number  of  oar-milea  run  (1,774,198)  representg 
»  slipht  deornase  upon  the  total  for  1919-20;  the  number  of  paa- 
•engers  carried  was  also  smaller  by  about  a  million. 

Continental. —  Italy. —  The  electrification  of  the 
Sam pierdarena-Ovada- Alessandria  and  the  Milan-Bolofrna  lines 
has  been  authorised.  The  former  enterprise  will  be  carried  out  by 
the  maintenance  department  of  the  State  Railways,  while  the 
supply  of  material  and  the  work  in  connection  with  the  latter  will 
be  entrusted  to  private  enterprise.  The  route  of  the  primary  main 
intended  to  feed  the  sub-stations  from  which  the  Benevento  Foifgia 
line  is  beingf  supplied  was  also  approved  in  principle,  the  system 
to  be  employed  being-  that  of  direct  current  at  high  pressure. 
This  main,  which  in  itb  turn  will  be  fed  by  plants  belonging  to 
private  industry  as  well  as  from  the  plant  now  under  construction 
by  the  State  Railways,  is  so  planned  that  it  will  also  serve  the 
Sulmona-Castellamare-Adriatioo  line  and  the  coast  line  aa  far  as 
Foggia  when  these  lines  come  to  be  electrified. — Renter's  Trade 
iSerrice  (Milan). 

Dartford. — Loan. — In  connection  with  the  agreement 
entered  into  by  the  Urban  District  Council  with  the  Bexley 
Council  for  the  joint  operation  of  the  tramways,  the  Urban  District 
Council  has  applied  to  the  Light  Railway  Commissioners  for 
■anction  to  borrow  £2,000  for  capital  purposes,  and  £10,000  for 
repairs  and  reconstruction  of  the  Dartford  track. 

India. — Calcutta. — The  inquiry  held  at  Calcutta  as  to 
the  possibility  of  constructing  tube  railways  in  that  town  has  now 
been  completed,  and  it  is  understood  that,  from  an  engineering 
point  of  view,  the  idea  is  considered  quite  feasible. — Retder'x  Trade 
Serrice  (Bombay). 

Kirkcaldy. — Year's   Working. — The  total  revenue  of 

the  tramways  department,  for  the  year  ended  May  15th  last,  was 
£40,525,  as  compared  with  £35,035  in  the  previous  year.  Working 
expenses  amounted  to  £33,794,  as  against  £25,949,  leaving  a  gross 
balance  of  £6,731  (£9,086).  The  net  profit  was  £621,  a  consider- 
able decline  from  last  year's  profit  of  £3,720.  The  number  of  car- 
miles  run  (425,917)  was  slightly  lower. 

LB.     &    S.C.    Railway.  —  Electrification. — Sir    E. 

Geddes  said,  in  the  House  of  Commons  on  July  11th,  that  the  elec- 
trifii^ation  scheme  of  the  London,  Brighton,  and  South  Coast 
Railway  had  not  been  submitted  to  him  for  approval,  but  the 
proposals  had  been  before  him  on  a  request  from  that  company  for 
State  assistance  in  providing  the  capital,  for  which,  however,  no 
public  funds  were  available.  The  scheme  had  been  considered  by 
the  Electrification  of  Railways  Advisory  Committee,  and  he  was  in 
agreement  with  its  conclusions.  The  company  was  fully  alive  to 
the  importance  of  proceeding  with  the  electrification  of  the 
remaining  portion  of  its  suburban  system,  and  at  the  present  time 
was  installing  electrical  equipment  up  to  Croydon,  which  was  a 
work  of  ooasiderable  size,  and  when  completed  would  greatly 
relieve  existing  pressure.  Future  extensions,  including  the  elec- 
trification of  the  main  line  to  Brighton  and  other  places,  depended 
npon  financial  considerations,  and  far  from  the  grouping  of  rail- 
ways unneoesaarily  delaying  such  development,  he  was  of  opinion 
that  the  formation  of  a  southern  group  under  the  terms  of  the 
Railways  Bill  would  assist  towards  that  end. — Daily  Telegraph. 

London. — Accident. — On  July  8th  a  collision  occurred 
at  Wapping  between  a  Metropolitan  Railway  electric  train  and  a 
gnard'avan  and  some  trucks  which  had  broken  away  from  a  Great 
Eastern  goods  train  climbing  a  gradient.  The  driver  of  the  Metro- 
politan train  and  the  guard  of  the  Great  Eastern  train  were  killed  ; 
13  pasfengers  were  injured. 

"  Underground  "  Slump.  —  The  Underground  Railways  of 
London  have  experienced  a  serious  falling-oflf  in  the  number  of 
passengers  carried  during  the  first  six  months  of  the  present  year. 
The  decrease  amounts  to  about  20,000,000.  The  after-midnight 
iervices,  which  were  suspended  during  the  coal  di«pute,  are  not  to 
be  restored,  and  about  300  men  are  to  be  discharged  in  consequence. 

Seaforth.— Track   Repairs The  Seaforth,  Waterloo, 

and  Great  Crosby  tramway  track  is  to  be  repaired,  and  agre°mentg 
have  been  made  for  borrowing  the  sums  of  £1,416  and  £3,158  lor 
this  purpose. 

Stockton.— Taking  Over  of   Tramways.— Regarding 

the  takin,r  over  of  that  portion  of  the  Impeial  Tramways  Co. 's 
tystem  within  their  areas,  Stockton  and  Thornaby  have  agreed  that 
each  Corporation  shall  own  thai;  portion  of  the  permanent  way  and 
overhead  equipment  which  lies  within  its  own  bocough  ;  the 
the  whole  of  the  permanent  way  and  electrical  equipment  at  the 
Bridge  Road  and  Norton  depots  belongs  to  Stockton,  as  do  alao  the 
land  and  buildings  at  tlese  dopota  ;  Stockton  owns  threequartnrs, 
and  Thornaby  one-quarter  of  the  miBOHllaneouj  stock,  loose  p  ant, 
tools,  &o.,  and  Stockton  takes  over  20  oars,  and  Thornaby  nine. 
The  amount  due  to  the  company  for  consumable  stores  waa 
£■^4.92^,  of  whiiih  Midcile<brough  oontributad  £  13,896,  Stockton 
£7,38t,  and  Thornaby  £3  64.5. 

Walsall.  -Ykar'j  Wokkino.— The  accounts  of  the  Cor- 
pora ion  tramways  for  the  year  ended  March  31st  last  show  a  total 
income  from  all  sources  of  £98,05(;,  as  compared  with  £82  5S4  in 
the  preceding  period.  Working  expeiwes  amonuted  to  £83,802,  as 
agaiuat  £70,tu0  in  1919-20,  leaving  a  Kro«a  trading  balance  of 
*14,254  (£12,134).  Capital  charges  absorbed  £11,147,  making  the 
net  result  a  profic  of  £3,107,  a  large  increase  on  the  previoua  year's 
figure  — £979.  The  motor  omnibus  undertaking  incurred  a  net  loaa 
of  £9,941. 


TELEGRAPH    AND    TELEPHONE    NOTES. 


Australia. — Wireless  Telegraphy. — At  the  request  of 

the  Portuguese  Government,  arrangements  are  in  proEresa  for 
opening  up  wireless  communication  with  Timor,  Portngneae  East 
Indies. 

Since  the  occupation  of  New  Guinea  by  the  Commonwealth,  the 
development  of  radio  communication  between  the  mainland  and 
the  islands  has  been  rapid.  Coastal  stations  in  the  north  of 
Australia  maintain  a  reliable  fervice  with  Rabaul  which,  in  turn, 
distributes  for  six  or  eight  smaller  wireless  stations,  originally 
erected  for  military  purposes,  but  which  are  now  utilised  for  pnbho 
service.  Communication  is  maintained  between  (k)oktown, 
Samarai,  and  Misima  (British  New  Guinea),  and  Port  Moresby. 
Extensive  alterations  have  recently  been  made  to  the  Townsville 
station,  but  further  increases  are  imminent.  With  the  development 
of  the  service,  certain  stations  became  unnecessary,  and  the  plant  at 
Mt.  Gambler  (S.A.)  and  Roebnrne  (W.A.)  was  dismantled.  It  baa 
become  possible  to  meet  all  present-day  requirementa  by  direct 
working  between  Brisbane  and  Perth. 

China. — American  Wireliss  Stations. — Replying  to 
an  inquiry  by  the  Chinese  Minister  at  Washington,  the  State 
Department  declares  that  the  United  States  will  support  the  rights 
of  the  Federal  Telegraph  Co.  under  its  contract  with  the  Chineae 
Government  for  the  erection  of  wireless  stations  at  Shanghai  and 
elsewhere,  notwithstanding  the  protests  of  the  British,  Japanese 
and  Danish  Governments.  The  Department  adds  that  communica- 
tions on  the  subject  received  from  the  three  protesting  (Jovern- 
menta  tend  to  confirm  the  belief  that  their  desire  to  exclude  the 
American  company  ia  "  founded  upon  assertions  of  monopolistic  or 
preferential  rights  in  the  field  of  Chinese  Governmental  enterprise 
which  cannot  be  reconciled  with  the  treaty  rights  of  Amerio»n 
citizens  in  China  or  the  principle  of  the  open  door." — Rtuter't 
Trade  Serrice  (Washington). 

American  Plant.— It  is  stated  that  as  regarda  telegraph  and 
telephone  requisites,  Danish  and  Japanese  manufacturers  control  the 
situation  in  China.  According  to  the  T.  u  ml  T.  Age,  all  the  telegraph 
work  is  done  on  tape,  and  the  telegraph  sounder  is  unknown 
at  the  present  time  in  China.  Chineee  characters  are  trana- 
formed  into  four-numeral  combinations,  and  re-tranalated  at  the 
other  end  from  the  Continental  numeral  dots  and  dashes  on  the 
tape  to  the  written  numerals,  and  translated  into  the  Chineae 
characters  which  they  represent.  The  first  American  telegraph 
equipment  is  soon  to  be  installed  in  the  central  office  at  Hankow. 
It  consists  of  motor-generators,  a  storage  battery  plant,  and  a 
Western  Union  type  pin-jack  switchboard.  The  same  kind  of 
equipment  will  later  be  installed  at  Peking,  to  take  the  place 
of  practically  nothing  in  the  way  of  inside  switching  devices. 
"  When  the  two  inetal'ations  at  Hankow  and  Peking  are  completed, 
no  doubt  the  Chinese  authoritits  will  look  to  America  for  additional 
telegraph  and  telephone  apparatus," 

Czecho-Slovakla. — Telephone  Service. — A  revolt  cf 

telephone  users  haa  occurred  owing,  says  the  Financial  Timef,  to  a 
new  law  having  been  passed  under  which  all  who  have  a  Govern- 
ment telephone  must  buy  at  least  6,000  kronen  (£30)  worth  of 
Government  bonds,  the  proceeds  to  be  utUised  for  the  improvement 
of  telephones  and  telephone  lines.  Anyone  who  ref  uaea  to  buy  the 
bonds  will  have  his  telephone  cut  off. 

France. — Wireless  Developments. — The  report  pre- 
sented at  the  recent  meeting  of  the  Compagnie  Generale  de  Tele- 
graphic sans  Fil  stated  that  the  company  had  obtained  authority 
from  the  Argentine  Government  to  establish  and  work  a  large 
station  to  ensure  communication  between  Argentina  and  all 
countries  in  the  world  outside  of  South  America  and  the  inveati- 
gationa  of  the  technical  mission  sent  out  would  determine  the 
form  and  conditions  under  which  this  undertaking  would  be  carried 
out.  Similar  negotiations  were  entered  into  with  other  South 
American  Governmenta,  and  certain  of  them  were  concluded  early 
in  1921.  The  States  directly  or  indiiectly  interested  in  the 
negotiations  were  those  of  Ecuador,  Colomb  a,  Peru  and  Venezuela. 
During  the  year  the  company  participated  in  the  constitution  of 
the  Roumanian  company,  Radioelectrica,  with  a  share  capital  of 
6,000  000  lei,  and  the  company's  licensee  in  Poland  waa  developing 
aatiafactorily.  .  The  Compagnie  d'Exploitation  Radio-Electr  que, 
which  waa  formed  in  1919»pecially  for  the  working  of  ahip  inatalla- 
tioni,  waa  yielding  favourable  reiulta  ;  ita  scope  of  notion  waa  directed 
in  the  first  place  to  the  French  merchant  fli-et.  and  it  waa  now  begin- 
ning to  cxtei  d  beyond  Franco.  The  report  proceeded  to  refer  to  the 
contract  concluded  with  the  French  Government  last  October  for 
the  construction  and  working  of  two  transmitting  atations,  one 
for  the  Euroiwan  continent  and  the  other  for  transmarine  commu- 
nicatijn,  and  of  one  receiving  station.  The  conce«sion  was  for 
30  years  from  January  Ist  following  the  date  fixed  for  the 
inauguration  of  the  stations,  and  at  the  expiration  the  stationa 
would  bicome  the  property  of  the  State,  Aa  the  agreement  pro- 
vided that  the  company  must  form  a  8>parate  company  to  under- 
take the  wuik,  the  t'ompagiiie  Radio- France  waa  oonstituttd  for 
this  purpose  at  the  end  of  June,  1921,  with  a  share  capital  of 
60  000,0(iO  fr.  All  the  stations  were  already  in  course  of  construc- 
tion ;  the  two  transmitting  atations  were  rising  in  the  district  of 
Sainte-Assise,  near  Meluu,  while  the  reoeiving  station  was  heiog 
erected  at  Villocresnes,  16j  miles  distant  from  Paris. 

New  Zealand. — Wireless  Telephony. — The  Minister 

for  Public  Works,  the  Hon.  J.  G.  Coatea,  ia  conaidering  the  use  of 
wireleaa  telephones  for  lighthoaaea  and  other  iaolated  placet 
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Sonth  Africa. — Wireless  Telephony. — The  Railways 

and  Harbours  Administration  is  about  to  install  wireless  telephone 
sets  at  Port  Elizabeth  and  Bird  Island.  CJommanication  between 
these  two  places  has  hitherto  been  carried  out  by  means  of  a  pigeon 
post. — Renter's  Trade  Serrice  (Cape  Town). 

The  Telegraph  Service. — Deferred  Press  Service. — 

The  Colonial  Office  announces  that  in  order  to  improve  Empire 
communication  the  Pacific  Cable  Board  is  to  reinstate  the  Deferred 
Press  service  between  Britain  and  Canada  on  the  one  hand,  and 
Aastralasia  on  the  other. 

Wireless  Telegraphy. — The  Portsmouth  correspondent  of 
Tht  Timei  states  that  the  Admiralty  is  considering  the  advisability 
of  closing  the  wireless  telegraph  stations  at  Bathurst  (Gambia), 
Demerara.  Mauritius,  Port  Nolloth,  and  the  Seychelles. 

Wireless  Telephony. — Licences. — In  reply  to  a  question 

in  the  House  of  Commons  the  Postmaster-General  stated  that  the 
use  of  wireless  telephony  for  ordinary  purpDses  within  the  United 
Kingdom  was  impracticable,  because  of  the  unavoidable  mutual 
interference  between  the  various  stations.  Their  objection,  how- 
ever, would  not  apply  to  the  same  extent  in  the  case  of  com- 
munication between  this  country  and  abroad,  and  the  issue  of 
licences  for  the  latter  purpose  wa?  under  consideration. 


CONTRACTS    OPEN     AND    CLOSED. 

(Tht  date  ffiren  in  pareniheset  at  the  end  of  the  paragraph  indicatet 
the  Utue  of  the  Eleotbioal  REVIEW  in  which  the  "  Official 
Notice"  appeared.) 

OPEN. 

Anstralla. — Tasmania. — August  15th.  P.M.G.'s  Depart- 
ment.   Switchboard  material.    (July  8th.) 

Battle  (Sussex). — July  29th.  Union.  Xew  accumu- 
lator plates  for  28  cells.  Sizes  16J  in.  ■-  loj  x  8i  in.  (See  this 
issue.) 

Belglnm. — -Inly  27th.  Belgian  Post  and  Telegraph 
authorities  at  La  Salle  Madeleine,  Brussels.  4.5, 94n  metres  of  paper- 
insulated  and  alloy-tube-covered  cable  and  8,638  metres  of  paper- 
insulated  cable,  with  armoured-lead  covering.  Particulars  may  be 
obtained  from  the  above  address  for  3i  francs  (Cahier  de  Charges 
Special,  Xo.  tjio). 

July  31st.  Municipal  authorities  of  Arville  (Luxemburg). 
Establishment  of  an  electric  lighting  system  in  the  town  and 
district.  The  plans  and  specifications  can  be  examined  at  the  office 
of  the  Secretariat  Communale,  at  Arville,  to  which  address  tenders 
are  to  be  sent.  The  scheme  includes  tlie  establishment  of  a  hydro- 
electric station,  on  the  River  Homme,  and  high  and  low-pressure 
mains  from  the  power-station  to  the  distribution  plant  in  the  town, 
a  distance  of  about  4i  miles. 

Municipal  authorities  of  Montignies-sur-Roc  (Ilainaut).  A 
system  of  primary  and  secondary  electricity  mains  in  the  town. 

The  Department  of  Overseas  Trade  repoits  that  a  contract  for 
the  construction  of  a  fin-km  high-pressure  transmission  line,  in  the 
province  of  Limburg,  has  been  awarded  to  a  Belgian  firm  of  con- 
tractors. United  Kingdom  firms  desirous  of  supplying  material  to 
the  successful  contractor  should  cummnnicate  with  KM.  Consul, 
British  Consulate,  Liege,  forwarding  copies,  in  duplicate,  of  cata- 
logues, lists.  Sec. 

Bristol. — August  15th.  Corporation  Electricity  Depart- 
ment. The  supply  of  one  3,0C0-k\V,  single-phase,  '.i3-cycle,  2,200-V. 
turbo-alternator  and  condensing  plant  and  auxiliaries  ;  and  one 
6,000-kW,  three-phase.  .50-cycle,  r,,600-V  ditto.     (See  this  issue.) 

Bulgaria. — -Tnly  2.jrd.  The  Bulgarian  Ministry  of 
Finance,  in  Sofia,  is  inviting  tenders  for  a  quantity  of  miscellaneous 
electric  material,  including  motors,  transformers,  voltmeters,  ajnpere- 
meters  and  fittings  for  electric  lighting  and  bell  installations. 

Glasgow. — The  District  Committee  of  the  Tower  Ward 
of  the  County  of  Lanark.  Electric  lighting  for  30  houses  to 
be  erected  at  Gartcosh.  Mr.  Jas.  A  McCallum,  District  Clerk,  16, 
West  George  Street,  Glasgow. 

The  Corporation  invites  tenders  for  the  passenger  lifts  required 
in  connection  with  the  extensions  to  municipal  buildings.  Plans 
at  Messrs.  Watson.  Salmond  &  Gray,  architects,  2t2,  Wtst  George 
Street,  (ilasgow.     Tenders  to  Town  Clerk  on  or  before  22nd  inst. 

London. —  Metropolitan  Asylums  Board.  July  20th. 
Alterations  and  repairs  to  the  electric  lighting,  fire  alarms  and 
domestic  bell  installations  at  St.  George's  Home,  Chelsea.   (July  Sth.) 

Manchester- — July  2;ith.  Electricity  Committee.  Five 
2,600-kW  rotary  converters  and  other  plant  and  switchgear, 
(July  Kth.) 

August  3rd.  Electricity  Committee.  Low-pressure  (team  and 
water  pipes  and  valves  for  Barton  station.     (See  this  issue.) 

Mexborough.  —  July  2:^rd.  Urban  District  Council. 
Electricity  Department.  E.h.p.  switchgear  ;  l.p.,  d.c.  switchboard. 
(July  1st.) 

Newport  (Mod.). — July  25th.     Electricity  Department. 

750-kW  rotary  converter,  transformer  and  switchgear.    (Jtdy  Sth.) 


New  Zealand. — Wellington. — Xovember  Isfc.  Public 
Works  Tender  Board.  One  200/25U  b.h.p.  oil  engine  and  one 
3-phase,  50-cycle,  l!tO-kW  at  8  power  factor,  alternator,  with 
exciter  and  switchgear.* 

Warrington.  —  August    9th.      Corporation    Electricity 

Department.     Circulating  pumps.     (See  this  issue  ) 

*  A  copy  of  the  specification,  fco,,  oan  be  consulted  at  the  Depart- 
ment of  Overseas  Trade,  3S,  Old  Qneen  Street,  S.W.I. 


CLOSED. 

Australia. — Sydney  (N.S.W.). — The  Municipal  Council 
proposes  to  accept  the  tender  of  the  English  Electric  Co.,  of 
Australia,  for  low-pressure  oil  switches  (£.'i,.">40).  and  to  invito 
tenders  for  non -automatic  oil  switches. 

Birkenhead. — Electricity  Committee.     Accepted  : — 

Supply  and  laying  of  liigh-pressure  mains  from  Marshall  Street  sub-station 
to  Wallasey  generating  station,  £9,242. — W.  T.  Henley's  Telegraph 
Works  Co.,  Ltd. 

Bradford. — Electricity  Committee  : — 

steelwork  for  No.  2  engine-room  lloor.  Valley  Road  worka.— H.  Barrett  and 

Sons,  Ltd. 
Transformer  chamber  building  for  Scholemoor  housing  site  and  district. — 

F.  G.  Burgess. 
Air  outlet  for  Nos.  5  and  6  turbines  at  Valley  Road  works.— F.  Pox. 

Tramways  Committee  :  — 
48  tons  of  steel  tramway  rails,  at  £20  per  ton  for  high  silicon  rails,  and  £21 
per  ton  for  rails  treated  l^y  the  sorh'.tic  process.— W.  Scott,  Ltd. 

Doncaster. — Town  Council  : — 

Excavating  and  laying  of  tramway  rails,  4c.,  Balby,  £3,713.-0.  Percy 

Trentham,  Ltd. 
Low-pressure  cables,  £1,384.— Enfield  Ediswan  Cable  Works,  Ltd. 
Extra-higli-pressure  cable,  £1,146.  —  Callender's   Cable   &    Construction 

Co.,  Ltd. 

Edinborgh. — A  contract  for  cables  for  the  Portobello 
electric  power  station  (Corporation)  has  been  given  to  a  Belgian 
firm,  whose  estimate  of  £1.287  wa?  £211;  lower  than  any  British 
tender.  Councillor  Bruce  Lindsay  stated  that  the  most  important 
part  of  the  machinery  for  the  new  Portobello  Station  cams  from 
Switzerland,  at  a  saving  of  i£iiO.0On. 

London. — H.\oknet. — Borough  Council :  — 

Electricity  works  building  extensions. — J.  .Tarvis  &  Sons,  Ltd.  (accepted). 

Manchester. — Electricity  Committee.     Approved  :  — 

Three-phase,  6.600-volt  sub-station  switchgear. — Park  Royal  Engineering 

Works,  Ltd. 
Weldl€sg  steel  lamp  columns.— The  British  Manoesmann  Tube  Co  ,  Ltd. 
33,001-volt  and  6,l)0a-volt  sub-station  switchgear.- A.  Reyrolle  *  Co.,  Ltd., 

and  the  British  Thomson-Houston  Co.,  Ltd. 
Three  voltage  induction  regulators. — Maschinenfabrik  Oerlikon,  Zurich. 

Newcastle-on-Tyne. — City  Council.     Contracts  sealed  on 

July  6th  :  — 

Tramway  turn-outs  and  cross-overs. — Hadflelda,  Ltd.,  £4.299. 

Tramway  junctions.— United  States  Steel  Products  Co.,  £18.213. 

Electrical  installations,  Walker  Housing  Estate.— Fletcher  Bros.,  £517  lifl.; 
Robson  &  Coleman,  £515;  Jesmond  Electric  and  Genera!  Engineering 
Co.,  Ltd.,  £520;  Pmkney  &  Porster,  £506;  Wilson  &  Ridley,  £767; 
R.  W.  Cairns,  £572  10s.;  Rcid,  Ferens  &  Co.,  £495;  S.  Gillitt  &  Co., 
£765;  Falconer,  Cross*  Co.,  £512;  T.  G.  Usher  A  Co.,  £621;  Deverenx, 
Mondie  ct  Co.,  £507  lOs ;  E.  G.  Atkinson,  £250;  Gray  Bros.,  £260; 
A.  E.  Heath  &  Co.,  £257  lOs. ;  and  G.  S.  Douthwaite  &  Co.,  £252  lOs. 

Sheffield.  —  Electric  Supply  Committee.  Recom- 
mended ;  — 

10,000-kW  plant,  £49,900.— B.  White-Taylor  Marine  Corporation. 
The  plant  offered  is  of  German  manufacture,  and  the  price  includes 
supervision   of  the  erection  of  the  plant.     The   tender  was  con- 
siderably lower  than  any  other. 

As  we  go  to  press  we  learn  from  the  Finam-ial  Times  that  it  is 
unlikely  that  the  Corporation  will  accept  this  recommendation, 
the  Committee  having  asked  leave  to  reconsider  the  matter. 

Spenborough. — Electricity  Committee  : — 

Sab-sta*.ion  switchgear.— To  be  supplied  by  Yorkshire  Electric  Power  Co. 
Engine-room  steelwork.— Leonard  Uocper,  Ltd. 
Cable  and  house  services.— Western  Electric  Co.,  Ltd. 


Stafford. — Town  Council  : — 

per   yd.  —  Pirelli-Oeneral    Cable 

Turton  (co.  Durham). — liightingof  parish.  The  follow- 
ing tenilers  have  been  received  : — 

Reid,  Fcrons  &  Co.,  £546;  Co-operative  Wholesale  Society,  £595;  and  the 
South  Ilctton  Coal  Co.,  Ltd.,  £1  10s.  per  lamp. 

The  last  -  named   company  is  being   approached  with  a  view  to 
securing  a  reduction  in  price. 


FORTHCOMINQ     EVENTS. 


Incorporated  Municipal  Electrical  Association.- Wednesday 

and   followinB  days.     At  the  Institution  of  Electrical  Engine< 
W.C.     At  2.80  i>.m.     Annual  meeting.      For 


'Ins 


1  No 


,  .Tuly  SOth. 
jrs,  Victoria 
details,  sec 


Thursday,  July  21st.    At  7  p.m.    At  the  Hotel  Cecil.    Annual  dinner. 
Electro-HarmoDic  Society.— Wednesday,  July  20th.    At  the  Institution  of 
Electrical  Engineers,  Victoria  Embankment,  W.C.      At  4.80  p.m.    Annual 
general  meeting. 
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NOTES. 

The   Circulation  of    the    "  Electrical    Review."— The 

directors  of  the  Electrical  Review,  Ltd.,  desire  to  draw  the 
attention  of  their  supporters  to  the  certificate  of  MeBers.  W.  B. 
Keen  &  Co.,  chartered  ac<:ountants,  appearin;;  on  advertisement 
page  Sup.  17  to-day,  showin;,' the  net  sales  and  total  circulation  of  the 
Blbctrical  Review  for  the  six  months  ended  June  30th,  1921. 
It  may  be  of  interest  to  point  out  that  notwithstanding  the  dis- 
turbed and  depressed  industrial  conditions  which  have  prevailed 
duriner  the  past  half-year,  the  net  sales  have  increased  from  12,664 
(average  copies  per  week  for  the  last  three  months  of  1920)  to 
12,682  average  per  week  for  the  first  six  months  of  1921.  Taking 
into  account  777  free  copies  issued  to  Foreign  Consuls  and  adver- 
tisers, against  717  the  previous  average,  the  total  circulation  now 
figures  at  13,459,  as  compared  with  13,281,  indicating  steady  and 
giatifying  progress  in  a  period  of  exceptional  difficulty. 

Service  Notes. — Captain  K.  W.  Strugnell,  late  of  the 
Royal  Engineers,  hag  been  granted  a  pilot's  commission  in  the 
Royal  Air  Force  whilst  employed  in  the  Electrical  Services  Works 
Co.  under  the  Directorate  of  Works  and  Buildings.  Captain 
Strugnell  saw  service  in  the  late  war.  Under  the  age  rule.  Captain 
W.  E.  Hammerton,  T.D.,  London  Electrical  Engineers  (Territorial 
Force)  has  retired  from  that  corps,  with  which  he  was  long  and 
honourably  associated.  Captain  Hammerton  was  a  lieutenant  of 
■ix  years'  service  in  the  corps  when  he  got  his  captaincy  in 
July,  1914,  the  month  before  the  war  broke  out.  Warrant 
electrician  A.  C.  Cornhill  joined  the  battle  cruiser  Ghn-ious  on  the 
Ist  ingt.  for  a  turn  of  duty.  Warrant  telegraphist  G.  H.  Carkeet 
has  been  appointed  to  the  battle  cruiser  Queen  Eli:abeth  as  assistant 
to  the  fleet  wireless  officer  from  1st  inst. 

Fataiity.  —  To  reach  a  bird's  nest  in  the  roof  of  an 
oathouse  at  Castleloan,  Linlithgowshire,  Alex.  Banks,  aged  13, 
climbed  an  overhead  transmission  pole  and  grasped  a  conductor 
carrying  electricity  at  a  pressure  of  3,000  volts.  His  hand  was 
burned,  and  he  fell  to  the  ground,  and  soon  afterwards  died. — 
Daily  Mail. 

Edncatlonai. —  University    College,    London The 

following  awards  have  been  made  in  the  Faculty  of  Engineering  : — 

Andrews  Scholarship  (First  year). — B.  W.  Huntsman. 

Goldsmid  Entrance  3cholarshipl(Second  year), — L.  W.  Ball. 

Archibald  P.  Head  Medal  and  Prize.— F.  W.  Neville. 

L.  F.  Vernon-Harcourt  Prize  (Civil  Engineering). — A.  I.  W. 
Jones  and  J.  P.  Porter  (equal). 

Chadwick  Medal  and  Prize, — J.  P.  Porter. 

Diplomas  in  Electrical  Engineering  have  been  obtained  by  the 
following  : — E.  F.  Anderson,  H.  E,  M.  Barlow  (with  distinction), 
J.  R.  Harding,  R.  A.  E.  Parsons,  V.  W.  Roskilly. 

Cape  Technical  Institute,  Cape  Town,  S.A. — A  Depart- 
mant  of  Electrotechnics  has  been  formed  at  the  Cape  Technical 
Institute,  and  over  50  students  are  in  attendance.  Laboratory 
classes  have  been  started  with  an  outlay  of  £83  on  equipment, 
which  is  being  supplemented  with  apparatus  constructed  by  the 
students  ;  it  is  believed  that  before  long  larger  funds  will  be 
available  for  this  purpose,  but  in  the  meantime  the  department  is 
badly  in  need  of  a  few  sensitive  galvanometers.  An  electric 
supply  of  25  h.p.  d.c.  and  25  h.p.  three-phase  has  been  proposed  for 
the  electric  laboratory  in  the  new  buildings,  which  are  being  con- 
structed. At  present  the  classes  are  being  conducted  in  temporary 
buUdings.  If  any  British  electrical  firms  have  small  plant  or 
apparatus  to  spare,  which  they  could  present  to  the  Institute,  the  gift 
would  be  greatly  appreciated,  and  would,  moreover,  constitute  a 
valuable  advertisement.  Apparatus  which  has  become  obsolete  for 
the  general  market,  but  is  otherwise  in  good  order,  is  often  of 
great  value  to  a  technical  college,  and  it  could  not  be  disposed  of  to 
better  advantage  ;  the  young  student  carries  through  life  the 
impressions  received  during  his  college  days,  and  amongst  these 
should  be  the  names  of  British  makers  of  electrical  apparatus. 

The  foundation  stone  of  the  new  Institute  was  laid  on  May  26th, 
by  Prince  Arthur  of  Cunnauicht,  Governor-General,  and  a  public 
appeal  was  made  for  equipment.  Tlie  electrical  students  have 
raised  i;50,  and  their  instructor,  Mr.  N.  C  Woodfin,  invite.s  manu- 
facturers of  electrical  apparatus  and  plant  to  send  him  catalogues 
and  price  lists. 

Joint  Electricity  Authorities'  Finance.— At  the  annual 

conference  of  the  Institute  of  Municipal  Trea.-^urer.s  and 
Accountants,  recently  held  m  Buxtuu,  Mr.  .-Vlfred  V>.  Dawson, 
A. S.A. A.,  the  accountant  to  the  St.  Annes-on-the-Sea  Urban 
District  Council,  submitted  a  well-reasoned  paper  on  the  linan- 
cial  aspect  of  the  proposed  electricity  supply  areas,  in  the  courst^ 
of  which  he  put  forward  proposals  for  dealing  with  existing 
generating  stations,  the  method  ot  payment  lor  existing 
stations,  the  financing  of  the  capital  requirements  of  the  .Joint 
Electricity  Authority,  the  advantages  and  disadvantages  ot  the 
super  station,  and  the  linking  up  of  existing  undertakings. 

As  a  result  of  the  examination  of  the  question,  he  had 
formed  the  impression  that  for  the  first  few  years  the  "  super  " 
stations  would  not  be  able  to  supply  so  cheaply  as  many  of 
the  existing  stations,  piinripally  because  during  the  early 
period  of  their  existence  they  would  be  heavily  capitalised. 
On  the  other  hand,  he  believed  that  when  the  district  boards 
or  joint  electi-icity  authorities  were  relii.>ved  of  the  debt  of  tlio 
existing  stations,  and  when  the  load  :i|iiiroached  within  reason- 
able distance  of  the  capacity  of  the  super  stations  they  would 
prove  to  be  more  economic  and  eventually  result  in  a  cheap 
supply  of  electricity. — Municipal  Journal. 


Appointments  Vacant. — The  lyiverpool  Tramways  and 
Electricity  Committee  has  decided  to  advertise  for  a  rolling  stock 
and  works  superintendent,  at  an  inclusive  salary  of  £760  per 
annum. 

The  iiillowing  vacancies  are  advertised  in  this  issue  : — Distribu- 
tion engineer  (salary  according  to  E.P.E.A.  schedule  commencing 
at  Grade  3,  Class  E.),  for  Croydon  Corporation  ;  three  shift  engi- 
neers (£2:il),  for  Dover  Corporation  ;  chief  assistant  engineer 
(£4.'J0),  for  Coventry  Corporation. 

The  Electricity  (Supply)  Bill. — It  is  reported  in  the  lay 
Press  that  the  Government,  anxious  to  avoid  the  necessity  of  an 
autumn  session,  has  decided  to  defer  the  consideration  of  a  great 
deal  of  new  legislation,  inomding  the  Electricity  (.Supply)  Bill. 

Engineering  Wages. — Hie  result  of  the  ballot  upon  the 

new  terms,  arranged  between  the  two  parties  in  the  engineering 
industry,  was  announced  on  July  l.Stli.  The  figures  were  ; — For 
acceptance,  17.j,14."j  ;  against,  lo.S,9<;!i  ;  a  majority  of  6C.17r,.  The 
propoition  of  votes  to  the  number  of  ballot  papers  issued  was  again 
small,  only  about  a  quarter  of  the  men  voting.  It  is  stated  that 
the  voting  of  every  constituent  trade  union  of  the  induitry  showed 
a  majority  in  favour  of  the  terms. 

Electrical  Trades  Benevolent  Institution.— The  E.T.B.I. 

has  received  from  the  Cardiff  Local  Advisory  Committee  a  cheque 
for  £76,  the  proceeds  of  a  whist  drive  and  dance  organised  by  the 
Local  Branch  of  the  Electrical  Contractors'  Association,  and  held 
on  March  4th, 

Institution   Notes.— Incorporated   Municipal  Electrical 

Association. — The  Council  has  decided  to  allow  time  at  the  annual 
meeting  to  be  held  in  London  next  week  for  the  papers,  prepared 
for  the  Dundee  Convention,  to  be  read  in  extract  and  discussed. 
The  programme  is  as  follows : — 

Wednesday,  July  20th.  2,30  p,m.— Presidential  Address,  by 
Major  H,  Richardson,  F,R.S.E..  general  m.anager  and  engineer  of 
the  Dundee  Electricity  Supply  Department, 

2.4.T  p.m.  Paper  on  "  Questions  Arising  in  the  Consideration  of  the 
Financial  and  Business  Aspects  of  Municipal  Electricity  Supply,'' 
by  Mr.  C.  W.  Charlesworth,  Electricity  Supply  Department, 
Wolverhampton. 

A  meeting  of  the  Chairmen  Members  (only)  of  the  I.M.E.A.  will 
be  held  immediately  following  the  above  paper. 

Thursday,  July  21st.  10  a.m. — Papers  on  (a)  "  Steam  Raising — 
Yesterday,  To-day  and  To-Morrow,"  by  Mr.  D.  Wilson  (Messrs. 
Babcock  &  Wilcox). 

U')  "  Modern  Boiler  House  Practice,"  by  Mr.  W.  M.  Miles,  Elec- 
tricity Supply  Department.  Sheffield. 

2.30  p.m. — Paper  on  "  Present  Day  and  Commercial  Problems  in 
Electricity  Supply,"  by  Mr,  E,  Cross.  Rotherham. 

Friday,  July  22nd.     10.15  a.m. — Annual  general  meeting. 

The  meetings  will  be  held  at  the  Institution  of  Electrical 
Engineers,  Savoy  Place,  'Victoria  Embankment,  W.C.,  unless  the 
inquiry  which  the  Electricity  Commissioners  are  holding  is  still  in 
progress,  in  whioli  event  the  meetings  will  be  held  at  the  Institu- 
tion of  Mechanical  Engineers,  Storey's  Gate.  S.W. 

The  annual  dinner  of  the  Association,  at  which  ladies  will  be 
present,  will  take  place  at  the  Hotel  Cecil,  Strand,  W.C,  on 
Thursday,  July  21st,  at  7.30  p.m.  (reception  7  p.m.). 


OUR     PERSONAL     COLUMN, 

The.  Editors  inrite  electrical  engineer.'!,  nihether  connected  with  the 
technical  vr  the  commercial  side  of  thf  profession  and  industry, 
also  electric  tramicay  and  railway  ofiicials,  to  ieep  readers  of  the 
Elbctbical  Review  posted  as  to  their  morements. 


According  to  The  Times,  Mr.  A.  L.  Tackley  has  been  appointed 
an  electrical  inspector  of  factories. 

The  marriage  took  place  last  week  at  Stourbridge,  of  Mr. 
Dennis  G.  F,  Holmes,  iM  M„  electrical  engineer,  of  Amblecote,  and 
Miss  Adelaide  Walton. 

In  confirming  the  appointment  of  Mr.  II.i^vKI^•s,  of  St.  Helens, 
as  the  new  borough  electrical  engineer  of  Wallasey,  there  was  a 
discussion  as  to  whether  he  should  be  paid  a  salary  of  ii900,  and  be 
allowed  to  take  two  articled  pupils,  or  whether  he  be  given  a  salary 
of  £1,000,  and  not  be  allowed  to  take  articled  pupils.  The  view 
was  expressed  that  it  was  in  the  interests  of  the  undertaking  that 
the  Corporation  should  have  pupils,  who  would  be  a  good  class  of 
young  men  from  the  universities.  The  former  proposition  was 
adopted. 

Mr.  F.  E.  FitAMPTON,  who  has  been  engineer  and  manager  at 
the  works  of  the  Paignton  Electric  Light  and  Power  Co.,  Ltd.,  for 
over  11  years,  has  resigned,  ard  Mr,  A,  E,  Baker,  who  has  been 
assistant  engineer  for  nearly  10  years,  has  been  appointed  in  his 
place. 

On  Wednesday  last  week  the  permanent  staff  of  the  London 
Chamber  of  Commerce  presented  Mr,  C,  E.  Town,  the  recently 
retired  assistant  secretary  ot  the  Chamber,  with  a  very  handsome 
and  largo  antique  mahogany  iMokease. 

The  Bradford  Education  Committee  has  appointed  Mr.  P.  G.  Spary, 
of  Southampton,  as  lecturer  in  eleotrie.il  engineering  at  the 
Technical  College,  at  an  inclusive  salary  of  £150,  rising  to  £.'i20 
per  annum,  the  salary  to  be  re-considered  when  salaries  are  con- 
sidered after  the  appearance  of  the  Report  of  the  Burnhum  Com- 
mittee, and  to  be  amended  accordingly  if  the  Burnhnm  scale 
operates  in  Mr.  Spary 's  favour.     In  the  event  of  Mr.  Spary  not 
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taJdiie  np  the  sppointment,  the  chairman  and  the  Principal  of  the 
College  were  authoriaed  to  make  a  fresh  appointment. 

Ma,  Wilfrid  Plant,  electrical  engineer,  late  of  the  Dockyard, 
Inverpordon.  has  secared  the  appointment  aa  burgrb  electrical  ene:i- 
neer  at  Tain,  in  connection  with  the  new  electric  lighting;  scheme. 

The  Manchester  Corporation  Electricity  Committee  recommends 
that  the  salary  of  Mb.  W.  G.  JIcCbackex,  resident  engineer  at  the 
new  Barton  station,  be  advanced  from  £160  to  £600  per  annnm. 

Mb.  G.  E.  L.  Rowobth.  lately  with  the  Dowsing  Radiant  Heat  Co., 
Ltd.,  has  been  appointed  manager  of  the  electrical  department  of 
the  Edinburgh  branch  of  the  Medical  Supply  Association.  Ltd., 
12,  Teriot  Place,  Edinburgh. 

Obituary. — Lobd  Balkocb  of  Bobleioh. — We  regret  to  record 
the  death  of  Lord  Balfour  of  Burleigh,  which  occurred  in  hig  sleep 
on  July  6th,  at  the  age  of  73  years.  The  deceased  peer  had  a 
political  and  financial  career  of  great  distinction.  He  had  helped 
in  the  settlement  of  many  industrial  disputes,  and  wajs  a  member 
of  numerona  Commissions  and  Committees.  It  will  be  remembered 
that  he  was  chairman  of  the  Committee  which  reported  npon 
■'  Trade  Policy  After  the  War."  He  was  also  a  director  of  various 
companies,  including  the  Western  Telegraph  Co.,  and  he  was  a 
trustee  of  the  Submarine  Cables  Trust. 

Mb.  C.  E.  Tatlob, — The  death  occurred  recently,  at  Darlington, 
of  Mr.  Cyril  Ernest  Taylor,  of  the  North-Eastern  Railway  Co.'s 
electrical  department.  Mr.  Taylor  joined  the  service  in  1898,  being 
in  charge  of  the  electrical  machinery  at  York  and  Sheldon.  Sub- 
sequently he  removed  to  Newcastle-upon-Tyne  to  superintend 
the  electrification  of  the  branches  to  the  coast.  He  was  an 
AJS00.M.I.E.E. 

Mb.  a.  W.  Sclateb.— We  regret  to  record  that  Mr.  A.  W. 
Solater.  electrical  engineer,  G,  Cork  Street,  London,  W.  1,  died 
suddenly  at  Saxby,  Lincolnshire,  on  June  25th,  aged  5.5.  His  main 
business  was  installing  generating  machinery  for  lighting  and 
power  on  country  estates.  Since  he  started  30  years  ago  he  had 
put  down  a  large  number  of  plant,  many  of  them  being  in  the 
historic  mansions  of  this  country  ;  among  them  was  Chequers, 
lately  presented  by  Lord  Lee  to  the  nation  lor  the  use  of  the  Prime 
Minister.  Mr.  Sclater  was  consulting  engineer  to  the  Honourable 
Society  of  Lincoln's  Inn,  and  to  the  Warden  and  Fellows  of  Win- 
chester College.  The  business  is  being  carried  on  under  the  same 
title  by  his  son,  Mr.  Frank  Sclater,  with  whom  he  hsd  been 
associated  for  some  years. 

Mb.  E.  C.  Mills. — The  death  ccjurred  on  July  3rd,  at  the  age  of 
61  years,  of  Mr.  Ernest  Charles  Mills,  chief  electrician  to  Apperly, 
Curtis  &  Co..  Ltd.,  Dudbridge  Mills,  Stroud  (Glos.). 

Mb.  Joseph  Wilkinson. — We  regret  to  reoord  that  Mr.  Joseph 
Wilkinson,  late  tramway  electrical  engineer  to  the  Hull  Corpora- 
tion, passed  away  suddenly  on  July  7th  at  his  residence,  4,  Morpeth 
Street,  Hull.  He  had  suffered  from  heart  trouble,  and  for  seme 
years  had  been  living  at  Withernsea,  and  it  was  on  his  return  there- 
from that  he  had  a  seizure  which  proved  fatal.  Mr.  Wilkinson  was 
53  years  of  age.  He  retired  from  his  office  under  the  HuU  Corpora- 
tion two  years  ago,  and  has  since  practised  as  a  consulting  electrical 
engineer.  Latterly  he  had  been  introducing  electric  battery 
vehicles  into  Hull.  Mr.  Wilkinson  served  his  apprenticeship  with 
Messrs.  Cox- Walker  &  Co.,  at  Darlington,  and  after  being  for  a  time 
with  Messrs.  J.  H.  Holmes  &  Co.,  he  continued  his  studies  at  the 
Durham  College  of  Science.  He  had  a  good  deal  of  practical 
experience  in  the  lighting  of  ships  at  Home,  and  supervised  the 
electrical  equipment  of  a  torpedo  boat  for  the  Chilean  Navy.  He 
was  for  some  time  in  the  early  nineties  of  last  century  assistant 
engineer  to  Messrs.  Siemens  Bros,  k  Co.,  Ltd.  He  also  went  to 
Hobart,  Tasmania,  to  equip  the  electric  tramway  system,  and  on 
his  return,  after  two  years,  he  became  resident  engineer  for  Messrs. 
Siemens  Bros.,  in  connection  with  the  equipment  of  the  Blackburn 
tramways.  In  1899  he  was  chief  assistant  for  the  contractors  on 
the  equipment  of  the  Hull  tramways,  and  in  1903  he  was  appointed 
tramway  electrical  engineer.  Mr.  Wilkinson  was  a  M.I.Mech.E., 
M.I.E.E.,  and  a  member  of  the  I.M.E.A. 

Will.  —  The  late  Mb.  H.  Gbben,  ironmonger  and  electrical 
engineer,  of  Okehampton,  left  £27,679. 


NEW     COMPANIES     REQISTERED. 


Gaunt   &    Wilkinson,    Ltd.    (1^5, 55o).— Private  company. 

Registered  July  6th.  Capital,  £500  in  £1  kharcs.  To  adopt  an  agreement 
with  T.  Gaunt  and  J.  A.  Wilkinson,  and  to  carry  on  the  business  of  mechanical 
and  electrical  engineers,  steel  manufacturers  and  workers,  founders,  smiths, 
&c.  The  first  directors  are;  T.  Gaunt.  56,  Chantry  Road,  Sheffield,  engineer; 
J.  A.  Wilkinson.  29.  Selborne  Koad,  Sheffield,  engineer;  S.  Berrisford,  100, 
Sharrow  Road,  Sheffield,  engineer.  Qualification,  £1.  Remuneration  as  fixed 
by  the  company.    Registered  office:  Pilot  Works,  Corporation  Street,  Sheffield. 

S.   Rowland   &    Co.,   Ltd.    (175,599).— Private   company. 

Registered  July  7th.  Capital,  £3,000  in  £1  shares  (1,1.W  "  A."  650  "  B."  and 
1,200  "  C  ■•  shares).  To  carry  on  the  business  of  coverers  of  wire  with  all 
materials,  manufacturers  of  and  dealers  in  metals,  alloys  and  substances,  and 
coverings  therefor,  braid  and  woven  goods  in  all  textures,  warehousemen,  &c., 
and  to  adopt  an  atjreement  with  S.  Rowland.  The  permanent  directors  are  : 
L.  Malsler.  60.  Osbaldeston  Road,  Stoke  Ncwington,  .N.16;  M.  Cooper,  58, 
Osbaldeiion  Road,  Stoke  Newington,  N.16  (both  directors  of  Barmaico,  Ltd.); 
A.  Simon,  39,  Coborn  StrMt.  Bow,  E.;  S,  Rowland,  259,  Burdctt  Road,  E.  14. 
Registered  office  :  8.  Strype  Street,  Middlesex  Street,  E.  1. 

Olsen  Engine  Syndicate,  Ltd.  (175,524).— Private  com- 
pany. Registered  July  2nd.  Capital,  £24  in  Ifi.  shares.  To  acquire  from 
S.  D.  Olsen  the  benefit  of  certain  existing  Inventions  relating  to  the  production, 
treatment  and  application  of  electric,  steam,  petrol,  oil,  gas,  compressed  air  or 
other  power,  ic.  The  subscribers  (each  with  one  share)  are:  E.  1.  V.  Earle, 
2,  Staple  Inn.  W.C.I,  merchant;  T.  W.  Gouding,  2.  Staple  Inn,  W.C.I,  mer- 
chant. The  first  directors  are  not  named.  Qualification,  Ml  shares.  Registered 
•On  :  8,  Suple  Inn,  W.C.  1. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 

Aladdin   Renew   Electric  Lamp   Corporation,   Ltd. — Issue 

1   June  24:h.   I'.rJl.   .>/  il,:MI  debentures,  part  of  a  series  already   registered. 

Electrical  Appliances  (Blackpool),   Ltd. — Two  mortgages 

itcd  June  24th,  1^21.   to  secure  £700  and  £300  respectively,  charged  on  certain 


tkpool.     Holder  :    E.   Jones,   3,   Saville    Road.    South 


dated 

lands    and   pn 

Shore,  Blackpool. 

High  Temperature  Generators    (1918),    Ltd. — Debenture 

dated  June  l(ilh.  l'J21.  to  .sLirure  £800,  charged  on  11  superheater  machines  and 
proceeds  of  sale  thereof  and  company's  undertaking  and  other  assets.  Holder: 
\V'.  A.  Tompkins,  10.  Westleigh  Road.  Leicester. 

Pirelli'General  Cable  Works,  Ltd. — Mortgage  dated  June 

lOth,  1921,  to  secure  £15,823,  charged  on  Eastlcigh  Stores  Distributing  Park, 
Eastleigh,  Hants.,  ranking  in  priority  to  prior  trust  deed  securing  £200,000. 
Holders  :    Secretary   o(  Slate  for  War,    Whitehall,  S.W. 

Bath    Electric   Tramways,    Ltd.    (74,278).— Return  dated 

May  19th,  1921.  Capital,  i-230.0IJ0  in  £1  shares  (75,000  preference,  125,000 
preferred  ordinary,  and  30,0OU  deferred).  75,000  preference,  75,606  preferred 
ordinary  and  30,000  deferred  shares  taken  up.  £150.1)06  paid.  £30,000  con- 
sidered as  paid.     Mortgages  and  charges,  £147,517 

Sterling    Telephone    &    Electric    Co.,    Ltd.    (101,415).— 

Capital,  £6^,,000  in  49,650  preference  and  15,350  ordinary  shares  of  £1  each. 
Return  dated  April  Sih,  1921.  39.500  preference  and  13.350  ordinary  shares 
taken  up.    £24,500  paid.    £30,350  considered  as  paid.     Mortgages  and  charges, 


CITY    NOTES. 


At  the  annual  meeting  held  on  Monday 
Calcutta  in  London,  Mr.  John  G.  B.  Stone,  who  pre- 

Tramways  sided,  said  that  the  traific  receipts  showed 

Co.,  Ltd.  an  increase  of  6J  per  cent.,  with  practically 

the  same  number  of  miles  run,  the  pas- 
sengers carried  (nearly  o3i  millions)  showing  an  increase  of 
6  per  cent.  The  Indian  expenditure  showed  an  increase  under 
all  heads.  Apart  from  the  advances  in  wages  and  salaries, 
the  principal  items  of  increase  were  power  expenses,  due  to 
enhanced  prices  paid  for  coal,  and  maintenance  and  repairs, 
due  to  exceptionally  heavy  repairs  on  the  rolling  stock  and 
to  abnormal  expenditure  in  making  good  damage  to  the  elec- 
trical equipments  of  no  fewer  than  67  motor-cars  caused  by 
the  floods  in  August  last.  The  sjwaker  referred  to  the  ex- 
perience of  the  company  with  regard  to  strikes  and  wages. 
The  result  was  that  the  wages  had  increased  about  33  per 
cent,  for  1920  over  the  normal  total  for  1919,  while  the  current 
year,  which  would  represent  a  complete  year,  would  show 
an  increase  of  over  60  per  cent,  compared  with  the  same  period. 
With  this  heavy  increase  in  the  cost  of  working  it  was  no 
longer  practicable  to  carry  the  public  at  existing  fares,  and 
a  new  scheme  of  fares  was  now  under  the  consideration  of 
the  board,  and  would  be  brought  into  operation  as  quickly 
as  possible.  The  loss  of  revenue  due  to  the  strikes,  coupled 
with  the  drop  in  the  takings  for  the  current  year  from  other 
cau.ses.  had  drained  the  company's  available  cash  resources, 
aheady  depleted  by  the  overspent  capital  account,  and  further 
capital  would  require  to  be  issued.  In  the  meantime  arrange- 
ments had  been  made  with  the  bankers.  As  regarded  their 
prospects  for  the  cun-ent  year,  although  the  aggregate  reonpts 
to  date  showed  a  considerable  decrease,  it  was  due  to  the 
heavy  trade  depression  and  to  a  variety  of  causes,  all  of  which 
were  of  a  temporary  nature.  There  were  not  wanting  signs 
of  improved  trade  conditions,  which  a  good  monsoon  would 
help  to  develop,  and  to  which  their  traffic  would  quickly 
respond. 

At  an  extraordinary  general  meeting  held 
Melbourne  on  Monday  at  Winchester  House,  E.G., 
Electric  Supply  resolutions  were  passed  transferring  the 
Co.,  Ltd.  "  control  and  management  of  the  company 
from  London  to  Melbourne.  Mr.  J.  B. 
Braithwaite  presided,  and  said  that  the  meeting  was  the 
result  of  the  action  of  the  Chancellor  of  the  Exchequer  and 
the  Government  in  insisting  on  making  companies  which 
were  engaged  in  developing  the  resources  of  the  Colonies, 
and  the  whole  of  whose  profits  were  made  in  the  Colonies. 
subject  to  British  income  tax.  The  only  effect  would  be  to 
discourage  the  investment  of  British  capital  in  the  Colonies, 
and  although  at  the  moment  the  Colonies  were  fairly  well 
supplied  with  capital  from  their  own  resources,  the  time 
would  come  when  they  would  be  glad  of  more  British  capital. 
They  would  then  find  that  the  action  which  the  British 
Government  had  taken  would  be  greatly  to  their  disadvantage. 
The  board  had  done  all  it  possibly  could,  but  the  only 
result  had  been  to  obtain  a  certain  modification,  which  did 
not  touch  the  main  question— namely,  that  a  company  like 
theirs,  which  earned  the  whole  of  its  profits  in  Melbourne, 
was  made  liable  for  British  as  well  as  Australian  income  tax. 
He  had  suggested  to  the  Government  that  the  sensible  solution 
of  the  problem  was  that  the  .shareholders  resident  in  Great 
Britain  .should  be  subject  to  British  income  tax,  that  those 
resident  in  .Australia  should  be  subject  to  Australian  income 
tax.  and  that  certainly  the  company's  profits  themselves 
shoiiUi  not  be  subject  to  British  income  t.ix.  This  meeting 
had  been  called  on  the  initiative  of  the  Australian  shareholders. 
If  the  resolution  were  passed  the  result  would  be  that  from 
July  31st  the  company  would  cea.se  to  be  hable  for  British 
income  tax,  but,  as  a  British  registered  company,  it  would 
still  be  liable  to  the  new  corporation  tax.  The  Australian 
debenture   holders  would   be  free  from  liability  for  British 
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income  tax.  The  directors  made  a  point,  in  the  prospectus  of 
the  recent  issue  of  preference  .shares,  of  the  provisions  in  the 
Finance  .'\ct  which  gave  the  holders  special  benefit  in  con- 
nection with  income  tax  allowances,  but  since  that  prospectus 
was  issued  an  action  had  been  decided  to  the  effect  that 
preference  shareholders  subject  to  double  tux  were  not  entitled 
to  participate  in  the  relief  granted  by  Section  '27  of  the  Finance 
Act  of  19^.  The  result  of  the  transfer  would  be  to  improve 
the  position  of  all  classes  of  the  company's  securities. 

The  directors  report  that  the  net  profits 
General  Electric     for  the  year  ended  March  31st,   1921,   are 
Co.,  Ltd.  £796,149,    to   which   is   added   the   balance 

brought  forward  from  last  account,  less 
B.P.D.  to  March  31st,  19'20.  £175.668,  giving  a  total  of  £971,S17. 
After  deducting  debenture  stock  interest  £8,000;  depreciation 
£157,915;  contribution  to  pension  fund  £17,266;  dividend  6i 
per  cent,  per  annum  on  "  A  "  preference  shares  for  the  year 
£107,626;  dividend  7 J  per  cent,  per  annum  on  "  B  "  preference 
shares  for  the  year  £121,718,  there  remains  an  available  balance 
of  £559,291.  A  dividend  at  the  rate  of  10  per  cent,  per  annum, 
free  of  income  tax,  on  the  ordinary  shares  for  the  year  is 
recommended,  requiring  £211,197,  and  there  is  to  be  carried 
forward,  subject  to  E.P.D.  (if  any),  and  corporation  profits 
tax,  £348,094.  The  satisfactory  results  of  the  year's  trading 
show  that  the  additional  capital  obtained  at  the  close  of  the 
last  financial  year  is  being  employed  usefully.  The  general 
decline  of  trade  throughout  the  country  during  the  latter  half 
of  the  financial  year  did  not  immediately  affect  the  electrical 
industry.  Contracts  in  hand  assisted  in  keeping  the  majority 
of  the  company's  works  fully  employed  up  to  March  31st.  The 
results  of  the  company's  overseas  branches  have  in  nearly  all 
cases  been  satisfactory,  though  they  have  suffered  from  ex- 
change difficulties.  The  allied  and  subsidiary  companies  have 
shown  good  progress  and  continue  to  make  a  considerable 
contribution  to  the  company's  profits.  The  number  of  em- 
ployes increased  during  the  year,  and  on  March  31st  totalled 
over  16,000.  Owing  to  the  present  state  of  industry,  the 
directors  consider  the  usual  allocation  to  reserve  out  of  profits 
inadvisable,  and  recommend  that  the  amount  which  they  would 
have  allocated  under  normal  condition.s,  should  remain  in  the 
"  carry  forward  "  to  next  account,  which  thus  stands  at  the 
total  of  £348,000.  They  feel  all  the  mure  justified  in  making 
this  recommendation  as  the  reserve  account  has  benefited  dur- 
ing the  year  by  the  sum  of  £257,016.  through  the  transfer 
of  net  premiums  received  on  the  share  issue  of  March,  i920, 
thus  making  the  total  of  this  account  over  £700.000.  The 
assets  of  the  company  as  shown  in  the  balance  sheet  amount 
to  over  £11,000,000,  an  increase  of  approximately  £4,000,000 
upon  last  year's  figures.  The  considerable  increase  in  the  fixed 
assets  is  mainly  accounted  for  by  the  absorption  of  the  Peel 
Conner  Co.  with  its  works  at  Manchester  and  Coventry,  the 
further  large  extensions  to  the  engineering  works  at  Witton, 
and  the  Osram  works  at  Hammersmith,  and  the  completion 
of  the  building  in  Kingsway.  These  additions  were  all  ap- 
proaching completion  on  March  31st,  and  have  been  carried  out 
by  considerable  financial  assistance  from  the  company's 
bankers,  which  liability  has  been  met  since  the  close  of  the 
financial  year  by  a  debenture  issue.  The  item  "  sundry 
debtors  "  also  shows  a  substantial  increase,  which  is  partly 
due  to  the  expansion  of  the  company's  trading  operations  and 
partly  to  the  refilling  of  the  depleted  stores  of  the  overseas 
companies,  owned  or  controlled  by  this  company.  "  Stock-in- 
trade  and  work  in  progress  "  valued  in  the  usual  manner  show 
a  large  increase,  which  is  accounted  for  to  a  considerable  ex- 
tent by  work  in  progress  for  actual  orders.  Mr.  M.  Solomon 
has  been  appointed  managing  director  of  the  Pirelli-General 
Cable  Works,  Ltd.,  one  of  the  company's  allied  organisations. 
and  has  resigned  from  the  board  of  the  company  in  order 
to  devote  his  whole  time  to  the  work  involved.  Mr.  M.  S. 
Conner,  formerly  managing  du'ector  of  the  Peel  Conner  Tele- 
phone Works,  Ltd.,  which  is  now  the  property  of  the  com- 
pany, has  joined  the  board,  and  his  appointment  will  be  sub- 
mitted to  the  shareholders  for  their  confirmation. 
Annual  meeting  :  July  21st,  at  Magnet  House,  at  12  o'clock. 


Stock  Exchange  Notices. — Dealings  in  the  following  have 
been  speciallv  allowed  bv  the  Committee  under  Rule  148a:  — 

North  Metropohtan  Electric  Power  Supply  Co.— £228  460 
71  per  cent,  debenture  stock,  redeemable,  issued  at  95  per 
cent.,  of  which  £35  is  paid  and  fully  paid,  after  issue  of 
allotment  letters. 

Southern  Brazil  Electric  Co.— £80.000  6  per  cent,  mortgage 
debentures  of  £100  each  (redc.^mable).  Nos.  B  1,021  to  B  1.820. 

The  undermentioned  securities  have  been  ordered  to  bo 
quoted  in  the  Official  List  :  — 

English  Electric  Co.— £1.250,000  8  per  cent,  six-year  secured 
notes  of  £100  each,  Nos.  1  to  12,.50O  (registered). 

Southern  Brazil  Electric  Co.— £180.000  6  per  cent,  mort- 
gage debentures,  Nos.  A851  to  1,001.  Al,049  to  1.086,  Ai.09l 
and  1.092  of  £500.  Bl.OOl  to  1,820  of  £100.  C501  to  518  of  £50. 
and  Dl,001  to  1.005  of  £20. 

St.  James's  &  Pall  Mall  Electric  L:;!ht  Co.,  Ltd.— The 
directors  have  declared  an  interim  dividend  at  the  rate  of  7  per 
cent,  per  annum  on  the  preference  shares  and  7  per  cent,  per 
annum  on  the  ordinary  shares  for  the  half  year  ended 
June  30th. 


Trowbridge  Electric  Supply  Co.,  Ltd.— At  the  annual  nieeU 
ing  a,  dividend  of  7i  per  cent,  on  the  ordinary  shares  wa» 
agreed  to.  The  chairman  said  that  the  result  of  the  year's 
working  was  very  satisfactory. 

New  Issues. — In  connection  with  the  issue  of  7 J  per  cent. 

debenture  stock  of  the  North  Metropolitan  Electnc  Power 
Supply  Co..  the  amount  of  stock  offered  for  subscription  was 
£228,460.  There  were  3.2.54  applicants  for  £2,534.485  stock. 
Ihese  applications  included  2.215  each  for  £.5(X)  or  less. 

Electric  Supply  Corporation,  Ltd.— After  transferring 
£7,196  to  repairs  and  renewals  fund,  and  including  £6^ 
brought  forward,  accounts  for  1920  show  available  balance 
of  £3,403.  The  directors  propose  to  place  £3  (KKJ  to  reserve 
fund  and  to  carry  forward  £403.— Financiai  Times. 

"Telegraph  Construction  &  Maintenance  Co.,  Ltd.— An  in- 
terim dividend  of  6s.  per  share,  free  of  tax,  is  announced. 


STOCKS    AND    SHARES. 


Tuesday  Evenmo. 
Should  it  turn  out  that  the  Bank  Eate  is  not  reduced  thii 
week,  but  is  left  at  6  per  cent.,  there  will  be  disappointment 
in  the  various  City  circles  that  are  looking,  this  Tuesday  even- 
ing, for  a  possible'  5  per  cent,  minimum  to  be  announced  on 
Thursday.  From  the  point  of  view  of  the  Money  Market  only. 
there  is  little  to  hinder  a  reduction,  and  the  Treasury  will  wel- 
come a  step  that  will  fillip  the  new  5i  bonds  now  on  offer 
at  97.  Nevertheless,  the  prospect  of  cheaper  money  is  exert- 
ing no  great  infiuence  over  Stock  Exchange  prices  or  busmess. 
the  former  contmuing  rather  dull,  while  the  latter  has  been  as 
languid  as  the  weather. 

The  North  Metropolitan  Electric  Power  Company's  issue  of 
£223,000  7J  per  cent,  debenture  stock  was  subscribed  nearly 
ten  times  over.  The  applications  for  amounts  below  £-500  were 
in  themselves  sufficient  to  have  absorbed  the  issue,  without 
taking  into  account  the  larger  sums.  Dealings  started  in  the 
market  at  a  premium  of  3  points  above  the  issue  price  of  95, 
and  the  price  stiffened  to  3i  premium  later. 

General  Electric  new  debenture  stock  has  hardened  to  5s.  dis- 
count, which  compares  w'ith  4  discount  to  which  the  price  fell 
as  the  stags,  and  some  of  the  underwriters,  hastened  to  get  out 
aft<r  the  allotment.  The  companv's  report  shows  a  net  profit 
of  £613.000,  or  £120.000  more  than  that  of  the  preceding  year. 
The  dividends  on  ordinary  and  preference  shares  require  an 
additional  £200.00(.)  this  time,  owing  to  the  increase  in  the 
capital,  the  ordinary  dividend  being  maintained,  as  already 
announced,  at  10  per  cent,  free  of  tax.  The  report  led  to  a 
rise  to  21s.  lOJd.  in  the  ordinary  shares. 

Central  London  Railway  stocks  maintain  their  substantial 
rises  secured  this  month,  but  Districts  have  gone  back  to  17, 
Metropolitans  to  25.  while  Underground  Electric  Railways  £10 
shares,  after  being  54s.,  reacted  to  %.  The  Income  Bonds  hold 
steadily  to  83^.  Home  Railway  stocks,  as  a  whole,  make  an 
irregular  shooing.  While  the  higher-priced  descriptions  attract 
a  few  buyers,  the  other  stocks  are  depre.ssed.  What  may  be 
the  outcome  of  the  Railways  Bill,  none  even  of  the  market 
authorities  seem  eager  to  prophesy,  so  that  it  is  not  surprising 
for  the  investor  in  the  street  to  show  more  reluctance  than 
ever  in  the  matter  of  touching  Home  Railway  stocks. 

Prices  in  the  calile  market  slacked  off  a  little  towards  the 
end  of  last  week,  continuing  the  process  which  started  at  the 
heginnmg  of  the  month.  .At  the  slightly  lower  levels,  however. 
investment  again  took  the  market  in  hand,  with  the  result  that 
Eastern  ordinary  is  better  at  lC>5i.  and  Eastern  Extensions, 
together  with  Westerns  and  Globe  ordinary,  have  all  risen  to 
16J.  Great  Northerns  at  25J  are  10s.  higher.  I'nited  River 
Plate  Telephones  at  5  11/16  are  l/K)  up.  and  the  only  retro- 
grade movement  in  this  list  is  J  fall  in  Chile  Telephones  to  4J. 
Marconi's  remain  about  2  3/16.  Tlie  report  of  the  Marconi 
Marine  Co.  is  due  at  any  moment,  and  there  is  considerable 
curiosity  as  to  what  results  the  profit  and  los.s  account  will 
show.  The  accounts  of  the  Marconi  Co.  itself  are  expected 
about  the  end  of  this  month.  Marines  are  25s.  t)d..  Canadian 
Marconis  7s.  9d..  and  the  two  Radio  shares  stand  at  10s.  6d. 
and  Os.  3d.  for  preferred  and  common  resix-ctively. 

Cable  manufacturing  shares  are  all  very  steady.  There  is  not 
a  change  in  the  list.  Two  or  three  of  the  companies  are  still 
said  to  be  contemplating  new  issues  when  the  tinies  become 
more  propitious;  in  other  words,  when  a  fall  in  the  Bank  Rate 
enables  them  to  make  an  apf>eal  for  money  on  terms  less 
onerous  than  would  have  to  be  paid  during  the  first  six  months 
of  tlv>  current  vear.  The  Crompton  report  announces  a  profit 
for  the  vear  ended  March  31st  last  of  .£ti(>.(X10.  which  is  about 
£13.000  better  than  that  for  the  previous  twelve  months.  The 
company  pays  10  per  cent,  on  the  ordinarv  and  preference 
shares.  Cromptons  have  Won  practiciiUy  absorbed  by  Ami- 
strongs,  but  the  ordinary  shares  are  still  quoted  in  the  Stock 
Exchange  at  16s.  3d.,  and  the  preference  at  the  same  level, 
while  the  C  per  cent,  first  mortjiaBe  debentures  stand  at  SO  ex 
the  interest  due  July  1st. 

The  Monf^^rey  Light  &  Power  Co.  issues  details  of  the  pro- 
posed plan  for  reorganisation  of  the  company,  wbereliy  arrears 
of  interest  due  to  holders  of  the  first  mortgage  debentur"  stock 
will  be  funded.    The  first  debenture  stockholders  are  asked  to 
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give  up  one-sisth  of  their  nominal  capital,  receiving  m  ex- 
change new  securities  payable,  at  their  option,  in  Canada  in 
dollars  or  in  London  in  sterling.  The  scheme  is  somewhat 
intricate.  The  debenture  holders  are  offered  in  exchange  for 
each  aiw  ol  their  t-tock  thn  o  dirtereut  securities,  plus  a  cash 
payment  in  steimig  ut  the  equivalent  of  5  dollars.  The  meet- 
ing at  which  the  scheme  will  be  submitted  is  to  be  held  ou 
July  2bth.  The  price  of  the  stock  has  risen  3  points  this  week 
to  "ij,  comparing  with  oOi  at  which  it  stood  ou  the  eve  of  the 
outbreak  of  war.  Other  Mexican  issues  are  quiet,  awaiting 
further  news  from  ^Mexico.  Brazilian  Tractions  have  receded 
to  31.  British  Columbia  Electric  stocks  are  a  little  irregular. 
Victoria  Falls  5{  per  cent,  second  mortgage  debentures  nave 
hardened  to  9Ti  ex  inteicst,  the  preference  shares  remaining  at 
16s.  3d.,  around  which  price  there  is  a  fail-  amount  of  business 
being  done  in  them.  Canadian  General  Electric  Common  are 
5  points  higher  at  130.  and  the  preferred  4  up  at  118.  Dollar 
stocks  are  mostly  better,  owing  to  the  way  in  which  the  value 
of  the  pound  sterling  has  dwindled,  in  relation  to  the  dollar. 

Electric  Lighting  shares  are  a  tinner  market.  Rises  have 
occurred  in  City  of  Londons,  Westminsters,  South  Londons 
and  Metropolitans.  The  7i  per  cent.  Extension  debenture 
stock  of  the  Metropolitan  Company  has  risen  to  5J  premium. 
The  scrip  is  £iO  paid.  City  of  London  new  ordinary  at  23s. 
and  the  seaond  preference  at  •2'2s.  3d.  are  both  rather  better. 
Siemens  new  10  per  cent,  preferred  have  hardened  to  22s.  3d. 
Central  Electric  8  per  cent.  Notes  keep  firm  at  102.  which  is 
5  premium  over  the  issue  price.  Melbourne  Electric  ordinary 
at  112i  is  li  higher  on  the  week.  The  end  of  the  coal-strike  is 
quoted  as  one  reason  for  the  strength  shown  by  the  market 
for  home  electricity  shares.  Engineering  and  kindred  issues 
exhibit  no  particular  movement.  Bubber  shares  are  the  turn 
better  upon  a  slender  rally  in  the  price  of  the  product,  on  buy- 
ing reported  to  emanate  from  America. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 
Home  BLEOiaioiTi  Cohpahieb, 

Dividend  Prioe 

1919,  1920,          1^1.  'RiBeorlaU 

Bromptoo  Ordinar; 19  19              6               — 

Gtaariog  Cross  Ordinary    ....  1  8              BJ             — 

do.       do.       do.       4iPref...  H  4)            B               — 

Chelsea 4  6              Si             — 

City  of  London        18  14              I J              -I-  v 

do.       do.    6per  cent.  Fref...  8  B              Vil-           — 

County  of  London 6  8               6i               — 

do.        do.    6per  cent.  Pref...  6  8               Bt 

Kensington  Ordinary         ....  7  9               ii              — 

London  Electric       9i  Si             1                — 

do.        do.    6  per  cent.  Pref. ..  6  6               9J              — 

Metropolitan 6  7              2i             +  i 

do.         4i  per  cent.  Pref,       ..  ti  H  9i|              — 

Bt.  James' and  Pall  Mall  ....  19  19               6                — 

South  London           6  7               £g               4-  J 

Bouth  Metropolitan  Pref 7  7               lo/9           — 

Westminster  Ordinary      ..        ..  10  10               EJ            +  | 

TXI.E9BAPH8  ASD  TbLBPBONES, 

Anglo-Am.  Tel.  Pref 6  6              84)           +1 

do.            Def 1)  li            168           — 

Chile  Telephone      6  6                1^           —  i 

CnbaSub.  Ord 7  7                 It           — 

Eastern  Extension 10  10               164           — 

Eastern  Tel.  Ord 10  10  lit(J           *l 

Globe  Tel.  and  T.  Ord 10  10  16)              +i 

do.       do.       Pref 6  8              iixd  — 

Great  Northern  Tel 99  94  asi            +  i 

Indo-European         10  10  80  — 

Marconi           96  —  2,>,  — 

Oriental  Telephone  Ord 19  19  9,U  — 

United  E.  Plate  Tel 8  8  6;;           -f  ,V. 

Wcft  India  and  Panama  . .        ..  Nil  Nil  6/3'  —     ' 

Western  Telegraph 10  10  IB)             .|-  ) 

HoHS  Razls, 

Central  London  Ord.  ABsented  . .  4  4  49)            — 

Metropolitan U  1)  96              —1 

do.           District       ..        ..  Nil  Nil  17               -1 

Underground  Electric  Ordinary  . .  Nil  Nil  Sg            —  i 

do.               do.        "A"       ..  Nil  Nil  7/-  — 

do.              do.      Income    ..4  9  E3)             -1-2 

FOBBION  Traub,  StOt 

Anglo-Arg.  Trams,  First  Pref.    . .  6)  12)  ajxA  — 

do.            do.      2nd  Pref.        . .  Nil  5)  9j  — 

do.           do.      6  %  Deb.        . .  6  S  66)  — 

Brazil  Tractions       Nil  Nil  31  -1 

British  Columbia  Elec.  Rly.  Pfce.  6  6  68              +  ) 

do.               do.        Preferred  6  4  j  65  -1) 

do.              do.        Deferred  8  6  65*  —1 

do.              do.       Deb.       ..  4}  4}  69)  — 

Mexico  Trams  5  per  cent.  Bonds..  Nil  NU  62)  — 

do.           6  per  cent.  Bonds..  Nil  Nil  93)  — 

Mexican  Light  Common    ..        ..  Nil  Nil  11)  — 

do.            Pref Nil  Nil  18)  — 

do.            iBt  Bonds  . .        . .  '  Nil  Nil  72)            — 
tlLiiniTAcnmnio  Coupahiib, 

Babcook  *  Wilcox 16  16               ii  — 

British  Aluminium  Ord 10  10  15/11  — 

British  Insulated  Ord 15  —  Uxrt  — 

Callenders 16  16               i.;,  — 

6)  Pref 6)  6)  17/6  — 

Crompton  Ord 10  10  IB/8  — 

Edison-Swan 10  —  10/fi  -9d. 

do.      do.    6  per  cent.  Deb.    ..  6  6  68>:d  — 

Electric  Construction                 . .  10  10  16/8  — 

English  Electric 8  8  12/6  — 

Do.           Pref 6  6  IB/-  — 

Gen.  Elec.  Prel 6)  6)  l«r-xd  -t-Gd. 

do.       Ord !0  10  1.,  —  ' 

Henley            16  16  1,;  — 

do.    4)  Pref 4)  4)  Bi  — 

IndiaRnbber           10  —  If  — 

Met.-ViokerB  Pref 8  8  ltj|  — 

Siemens  Ord.            10  10  11  — 

Telegnpb  Oon 90  90  90)  — 

*  Dividends  paid  free  of  Income  Tax, 


£10  0  g 
10  6  8 
7  10    6 


7    7 


10  18 
7  10 

10  18 
9  13 
7  18 


S  11 

4 

7  12 

H 

Nil 

8  12 

4 

'H  12 

H 

0  10 

\> 

7    2  10 

6  14  8 
19  14  0 
9  m    0 


12  16    g 


8  IB  lu 
•8  17  8 
•B  17    1 


MARKET    QUOTATIONS. 

It  ghould  be  remembered,  in  makintr  use  of  the  figure!  appearinf; 
in  the  following  lUt,  that  in  some  caaes  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  oironmstances. 


Tuesday,  July  I2th. 


CHEMICALS.    Ac. 


a  Acid,  Oxalic per  lb. 

a  Auimoniac  Sal  per  ton 

a  Ammonia,  Muriate  (large  crystal)         „ 

a  Bisulphide  of  Carbon  

o  Borax 

a  Copper  Sulphate        

a  Potash,  Chlorate       per  lb. 

a       .,        Perchlorate  . .        „ 

a  Shellac per  cwt. 

a  Sulphur,  Sublimed  Flowers         . .        „ 

a         „         Lump  „ 

a  Soda,  Chlorate  per  lb. 

a      „      Crystals  per  ton 

a  Sodium  Bichromate,  casks  . .    per  lb. 

METALS,    &c. 
p  Babbitt's  Metal  Ingots       . .        . .   per  ton 
c  Brass  (rolled  metal  2"  to  12"  basis)   per  lb. 
c     „      Tubes  (solid  drawn)  ..         „ 

c      >.       Wire,  basis „ 

c  Copper  Tubes  (solid  drawn)         . .         „ 
c       „       Bars  (beet  Beleoted)         . .  per  ton 

c        ,,        Sheet , 

c       „       Rod 

d      „       (Electrolytic)  Bars  . .        „ 

rf      „  „  Sheets        . .        „ 

a       „  „  Wire  Rods. . 

d      „  „  H.C.  Wire. .    per  lb. 

/  Ebonite  Rod 

/       ,.         Sheet „ 

n  German  Silver  Wire  . .         . .         „ 

b  Gutta-percha,  fine 

b  India-rubber,  Para  fine      . .        . .         „ 
/  Iron  Pig  (Cleveland  Warrants)   . .    per  ton 
/      „    Wire,  galv.  No.  8,  P.O.  qual.        „ 

g  Lead,  English  Pig 

J  Mercury  per  bot. 

e  Mica  (in  original  cases)  small     ..    per  lb, 
e      „  „  „       medimn . .        „ 

e     >.  ,,  >.       large      . .         „ 

p  Phosphor  Bronze,  plain  castings..        „ 
p         „  „  rolled  bars  and  rods         „ 

p  „  „  rolled  strip  &  sheet         „ 

d  Silicium  Bronze  Wire        . .         . .    per  lb. 
r  Steel,  Magnet,  in  bars        ..         ..         ,, 
D  Tin,  Block  (English)  ..        ..   per  ton 

a    „      Wire,  Nos.  1  to  16      ..        ..    per  lb. 
p  White  Anti-friotion  Metals         ..  per  ton 


£17 
£18 
£16 


£96  to  £300 
Hid. 
1/1 i  to  1/2 
lUd. 
1/sS 
ilia 

£119 

£119 

£77  10s. 

£146 

£93  10s. 

lliJd. 

8/6 

8/- 

2/9 

13/6 

lOid. 

Nom. 

£35 

£21  10s. 

£10  15  to  £11 

4d.  to  4/- 

5/-  to  10/- 

12/6  to  95/-  &  up 

1/4  to  1/9 

2/1  to  2/6 

9/2  to  2/7 

1/4 

1/8 

£165  10s.  to  £166 

4/-       [10s. 

£78  to  £300 


id.  dec, 

£2  dee, 

£3  IDs.  dec. 

Id.  dec, 
l)d.  dec. 

id.  dec. 

id.  dec, 

£i  dec. 
£4  dec. 
£4  dec. 
3«/-  inc. 


a  Q.  Boor  &  Co. 
c  Thos,  Bolton  &Sona,  Ltd. 
d  Frederick  Smith  4  Co. 
e  F.  Wiggins  &  Sons. 
/  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd, 


Quotations  supplied  by— 

g  James  &  Shakespeare. 

b  Edward  TiU  &  Co. 

/  Boiling  A  Lowe. 

/  Richard  Johnson  4  Nephew,  Ltd, 

a  P.  Ormiston  4  Sons, 


r  W.  F.  Dennis  &  Co. 


Ranjjoon  Electric  Tramway  &  Supply  Co.,  Ltd. — The  an- 
nual general  meeting  was  held  in  Rangoon  on  May  18th.  Mr. 
R.  S.  Giles  (chairman),  who  presided,  said  that  the  capital 
of  the  company  remained  the  same.  During  the  year  i;s,039 
had  been  set  aside  for  the  redemption  of  debentures,  in  addi- 
tion to  a  previous  amount  of  ^71.919.  The  total  debentures 
outstanding  had  a  value  of  £'M0,15i.  By  transferring  the 
company's  offices  from  London  to  Rangixin  taxes  to  the  amount 
of  iil  0,000  had  been  avoided,  equivalent  to  a  dividend  of  6 J 
per  cent,  on  the  present  ordinary  capital.  The  passenger 
traffic  on  the  tramways  showed  an  increase  of  two  milhon; 
this  necessitated  the  purchase  of  20  new  cars  and  probably 
further  additions  would  have  to  be  made.  The  electricity 
supply  business  had  also  improved,  and  to  effect  the  necessary 
improvements  an  increase  of  capital  was  under  consideration. 

Major  &  Co.,  Ltd. — Mr.  J.  L.  Major,  presiding  at  the 
annual  meeting  held  on  June  30th,  said  that  there  Bad  been 
considerable  exijenditure  upon  improvement  and  enlargement, 
but,  owing  to  the  depressed  state  of  trade,  these  had  not  shown 
tlie  benefit  expected  from  them.  They  had  not  escapea  the 
general  break  in  prices  which  tuck  place,  in  their  case,  at  the 
beginning  of  the  present  year.  During  the  coal  stoppage  con- 
siderable quantities  of  fuel  oil  had  been  sold  and  also  used 
by  themselves.  The  most  successful  of  the  subsidiary  com- 
p."inips  had  l>een  Tarslag.  Ltd.,  which  was  doing  a  very  much 
increased  business.  Tlie  statement  made  last  year  that  the 
earnings  of  the  subsidiary  companies  would  be  sufficient  to 
pay  the  interest  on  the  preference  shares  would  be  more  than 
justified. 

Cape  Asbestos  Co.,  Ltd. — A  dividend  of  10  per  cent,  per 
annum,  less  tax.  on  the  ordinary  shares  (including  3J  per 
cent,  already  paid)  is  recommended;  carry  forward  £9,136. 

Dublin  United  Tramways  Co.,  Ltd. — Interim  dividends  of 
(i  per  cent,  per  annum,  less  tax,  on  the  preference,  and  3  per 
cent,  per  annum,  less  tax,  on  the  ordinary  for  the  past  half- 
year. 
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The  Economic  Limits  of  Distribution  from  Coal-fired 
Stations. 

By  W.  B:  WOODHOUSE.  (Abstract.) 
The  solutions  of  the  problem  of  supplying  an  area  which 
extends  beyond  the  economical  limits  of  the  distribution  pres- 
sure in  use  are  to  supply  it  from  :  (1)  One  generating  station 
by  increasing  the  output  to  meet  the  demands  and  addmg  to 
the  original  distribution  main.s  a  higher  pressure  system  or 
systems  feeding  into  the  general  distribution  system  at  a 
number  of  points  [the  general  distribution  system  may  or 
may  not  be  subdivided  into  independent  sections],  or  from 
two  or  more  generating  stations:  (2)  each  feeding  a  part  of 
the  area  independently  of  the  others ;  (3)  interconnected  by 
»  system  of  h.p.  mains  with  or  without  intermediate  feeding 

points.  

Within  certain  limits  the  first  solution  is  the  most  economi- 
cal. .       ■-■■-'  .     ,     .    .         u     ■  )' 

1.  Economy  of  Capital. — The  total  cost  of  a  generating  sta- 
tion increases  less  rapidly  than  the  rated  output  of  the  plant 
installed,  particularly  so  in  the  case  of  buildings,  auxihary 
machinery,  and  steam  turbo-alternators.  The  reduction  of 
the  capital  cost  of  a  turbo-alternator  is  a  function  of  the  speed 
and  output,  and  puts  at  present  an  approximate  limit  of 
25,000  kW  to  a  single-cylinder  machine,  and  50,000  kW;  to  a 
two-cylinder  machine.  ■     . 

A  large  number  of  machines  for  the  same  total  output  will 
cost  more;  a  smaller  number,  to  give  the  same  security,  must 
be  of  a  greater  total  rated  output.  If  each  turbo-alternator 
has  an  overload  capacity  of  'J5  per  cent.,  and  two  sets  are 
regarded  as  essential  spares,  then  the  economical  subdivision 
is  into  ten  sets.  This  particular  consideration  is  modified  by 
the  relatively  high  steam  consumption  of  smaller  turbines 
which,  in  a  station  of,  say,  30,1)00  kW.  would  reduce  the 
e.conomical  number  to  seven.  Interconnection  of  stations 
also  affects  the  question.  A  further  advantage  of  a  large 
station  ia  due  to  the  diversity  of  demand  arising  from  supply 
over  a  wide  area  which  may  have  the  effect,  as  between  a 
station  of  100.000  kW  and  one  of  500.000  kW.  of  reducing  the 
station  demand  by  some  10  per  cent.,  and  the  capital  expen- 
diture accordingly. 

2.  Economy  of  Coal.— The  increase  of  efficiency  as.  between 
turbines  of  l.OOO  and  '25,000  kW  under  similar  steam  conditions 
represents  a- saving  .of  some  '25  per  cent,  of  the  coal  consump- 
tion. The  diversity  of  demand  improves  the  load  factor  and 
still  further  reduces  the  coal  consumption.  The  economies 
made  possible  in  a  large  station  represent  a  further  saving, 
but  as  between  a  150,000  and  a  500,000-k\V  station  the  amount 
IS  not  great.  ' 

3.  Economies  of  Wagesand  Other  Expenses.-^These  repre- 
sent a  saving  on  only  a  small  part  of  the  total  costs,  and  are 
relatively   less  important 

Total  Saving. — It  is  with  hesitation  that  one  submits  a, 
general  figure  of  the  savings  to  be  made  on  these  accounts; 
however,  the  relative  cost  per  kW-year  varies  somewhat  as 
follows:  500,000  k\V  JOO  per  cent..  '250,000  kW  114  per  cent., 
150.000  kW  12'2  per  cent.,  and  50.000  kW  173  per  cent. 

Cost  of  Distribution. — Against  these  economies  the  extra 
costs  of  distribution  over  the  wider  area  jim.st  be  set.  The 
requirements  of  a  constant-pre.ssure  supply  limit  the  radius  of 
distribution  at  any  particular  pressure.  If  (as  is  usually  the 
case)  the  pressure  of  utilisation  and  of  rletail  distribution  is 
fixed,  then,  to  supply  a  wider  area,  a  second  ."system  ofjiighei- 
pressure  mains  becomes  necessary,  from  which  the  secondary 
system  is  supplied  at  a  number  of  points.  This  involves  cajpital 
expenditure  on  which  the  annual  charges  must  be  met.  The 
new  system  of  mains  and  tiansfonners  also  involves  energ.v 
losses  in  iron,  copper,  and  dielectric,  and  the  annual  cost  of 
these  must  be  added  to  the  capital  charges  on  distribution. 
However,  the  addition  of  the  higher  pressure  system,  by  per- 
mitting the  subdivision  of  tlie  general  distributiou  system. 
will  allow  a  greater  load  to  be  carried  on  this  hitter  system 
without  further  capital  expenditure,  or  alternatively  will  effect 
a  reduction  of  energy  losses  with  the  same  load.  In  either 
case  this  saving  must  be  taken  into  account.  The  economical 
area  of  distribution  is  a  function  of  the  load  factor  ot  the 
svstem,  and  other  conditions  which  make  a  comparison  be- 
tween 'different  areas  a  matter  of  great  difficulty.  If  it  be 
assumed  that  such  an  area  has  a  density  of  load  of  from  500 
to  2.ai0  k\V  per  sq.  mile,  a  pressure  of  10,000  volts  has  been 
fully  demonstrat+'d  by  nractiial  experience  as  suitable  for 
general  distribution,  the  ecoucuuical  urea  for  such  a  pressure 
of  distribution  is  approximately  150  sq.  miles  from  which  a 
station  demand  of,  sav,  137,5(10  k\V  may  be  expected  to  arise. 
As  an  indication  of  the  magnitude  of  the  various  charges  a 
comparison  mav  be  made  for  the  hypothetical  case  of  an  area 
15  miles  square  with  a  uniformly  distributed  load,  and  the 
comparison  is  made  for  a  total  area   four  times  as  great. 

Case  1.— Extension  of  supply  to  the  larger  area  from  one 
central  station  involves  the  introduction  of  a  higher  pressure: 
if  underground  cables  are  used  a  rompanson  may  be  made 
between  pressures  of  33,000  and  Gi!.fl(X)  volts.  The  use  of 
overhead  lines  would  lead  unquestionably  to  the  use  ot  tlir 
higher  of  these  pressure^!.    The  costs  of  these  systems  are  in 


dicated  in  Tables  1,    11     and   ill,    and    the  annual  cost  of  a 

kilowatt-year    (00  per  cent,   load  factor)  at  the  busbars  of  a 

.5(K),000-kW  station  may  be  taken  as  £a  with  coal  at  '208.  a  ton. 

T/iBLE)  I.— Underground  Cables  at  Maximum  Ratings. 

,:i,,,,.  Cost  per  kVA  Mile.      ,     . 

Pressure,  Cost  per  mile.      •  Eating.  Cost  per  kVA  mile. 
11  kV.  Jtl4.000  18,300  kVA  JfO.765 

,33kV  -itl8,100  48,600  kVA  JtO.373 

66  kV  £2:3,000  78,800  kVA  i0.'29'2 

T.\pLE  II.— Undergbodnd  Cables. 
Annual  Cost  of  Capital  Charges  and  Energy  Losses  per 
kVA  Mile. 
Pressure.      Eating.  Capital  charges.  Energy  losses.  Total. 
11  kV  18,300  iO.oyo  JtO.085  JKO.IS 

33  kV  88,600  i;0.047  i:i).02t)  £0.075 

66  kV  78,800  £0.036  iU.nlT  £0.053 

Capital  charges,  12i  per  cent. 

Energy  losses,  at  60  per  cent,  load  factor,  0.5d.  per  unit. 
Table  III.— Transformers  and  Switchgear. 
Annual  Cost  per  kVA  Double  Transformation. 
Annual  Cost. 
Pressure.        Eating.  Capital.  Energy.  Total. 

3»kV  48,600  £0.'264  £0.183  £0.447 

66' kV  78,800  £0.'299  £U.195  £0.494 

Capital  charges,  12J  per  cent. 

Energy  losses,  at  60  per  cent,  load  factor.  0.5d.  per  unit. 
Cose  2.— The  subdivision  results  in  the  loss  of  the  benefit 
of  diversity,  in  the  increase  of  the  cost  of  the  stations,  and 
in  a  poorer  load  factor.  On  the  other  hand,  the  expenditure 
on  higher-pressure  mains  and  transformers  is  altogether 
avoided. 

Case  3.— The  comparison  here  made  is  between  equal  stations 
of  equal  efficiency,  one  at  each  of  the  four  corners  of  the  area. 
Where  an  existing  system  is  added  to,  the  older  stations  are 
likely  to  be  the  less  efficient,  and  it  will  prove  economical  to 
deal  with  the  basis  load  (high  load  factor)  from  the  new 
stations  and  the  peak  load  from  the  old.  Considerable  econo- 
mies of  station  operation  may  be  gained  by  interconnection 
and  for  the  development  of  a  large  area,  whether  the  stations 
be  of  the  same  class  or  of  different  classes  (peak  and  base 
load  stations),  practical  conditions  will  compel  the  establish- 
ment of  more  than  one  station,  and  that  the  stations  wiu  be 
interconnected.  The  comparative  costs  are  tabulated  below. 
Comparison   ov  Annual  Costs  of  Altern.ative  Schemes 

OF  SOPPtY; 

Case     1  2  3 

Generating  stations  :  — 

Number  of  stations       1  4  ^  ^^^ 

Total  demand      kW       500,(X10    5.tO,(XX1       5'2o.000 

Mains  and  transformers  : 

Pressure     volts         33,(XK»         —  33.000 

Route  miles         ...        42.4  —  60 

Kilowatt  miles    5.'2:5<i.li(Hi         -        1.5(rf).000 

Annual  costs  per  kW  vear  : 
At  stations  C  »W  11  10.'2 

Distribution  1  2:<  —  O.'J 

Totals  ''-J-'^  11  l"^-» 

For  the  area  coiisideivil  mie  large  station  shows  an  advan- 
tage over  four.  If  for  the  same  total  load  the  area  is  increased 
and  with  it  the  distance  between  stations,  an  increase  of 
transmission  pressure  will  become  necessary;  this  will  intro- 
duce also  intermediate  feeding  points  whose  effect  on  the  cost 
of  the  ]0,0(Xl-volt  distribution  complicates  the  comparison. 

Broadly  speaking,  however,  the  comparison  shows  equahfy 
of  cost  between  Cases  1  and  3  when  the  distance  between 
stations  is  approximately  30  miles. 


Low-voltage  Overhead  Distribution. 

By  B.  WELBOURN.    (.Abstract.) 
'Ilie  distribution  of  electrical  energy  by  bare  overhead  con- 
ductors has  made  slow  progress  in  this  country,  two  of  the 
oldest   and    most    important   schemes    being   those   of   Ebbw 
Vale  and  Ystradgvnlaia  in  South  Wales. 

The  B.E.S.A.  has  rect'utly  issued  a  specification  for  creosoted 
wood  poles,  and  has  in  hand  the  preparation  of  specifications 
for  telegraph  and  telephone  line  matt-rials.  The  specifications 
which  deal  with  insulators  and  pole  fittings  will  l>e  particularly 
useful  for  light  power  wurk.  while  the  elaborate  specification 
for  different  tvpes  of  tubular  light  steel  polos  may  l>e  helpful 
in  some  directions.  The  B.E.S.A.  also  has  in  preparation 
s(xxifications  for  copper  and  aluminium  conductors  and  steel 
strand,  but  their  completion  is  dependent  on  the  results  of 
extensive  tests  which  are  being  made  at  the  N.P.L.  for  the 
B.E.A.I.R.A.  ,  .,,.„,.• 

Overhead  lines  are  required  to  comply  with  R^egulations 
prescribed  bv  the  Board  of  Trade  under  Section  IV  of  the 
Electric  Lighting  Act.  18.'<8,"  (now  administered  by  the  Elec- 
tricity Commissioners  and  under  revision  with  the  sssi>tarnM» 
of  an  ad  hoc  committee  appointed  by  the  I.E.E.).    The  exist- 
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ing  regulations  prescribe  factors  of  safety  which  are  highly 
controversial,  and  seldom  observeil. 

For  lines  which  give  a  supply  to  consumers  at  pressuics 
above  -JoO  volts,  the  regulations  requu-e  that  a  continuous 
earth  wire  should  be  provided,  that  all  metal  work  on  each 
pole  should  be  connected  to  it,  and  that  it  should  be  detiuitcly 
•  earthed  "  at  every  (ifth  pole.  Nothing  is  said  about 
earthing  at  pressures  below  -IjO  volts,  aud  the  author  is 
dfecidedly  of  opmion  that  the  fittings  ou  each  pole  should  uot 
be  •■earthed  ''  by  a  single  wii-e  coiled  into  a  flat  spiral  beneath 
the  lower  end  of  the  pole.  There  are  various  objections  to 
It,  the  chief  one  bemg  that  the  surrounding  ground  may 
not  m  all  cases  provide  an  efficient  "  earth." 

The  question  of  distribution  by  overhead  wires  versus  under- 
pound  cables  is  a  controversial  one,  and  cases  may  sometimes 
be  settled  by  first-cost  considerations,  but,  fortunately,  wsthe- 
tic  and  maintenance  conditions  are  somefimbs  given  their  full 
value— especially  in  garden  city  schemes.  In  one  such  scheme 
the  total  first  cost  of  the  overhead  distribution  including 
10b  pubhc  hghtmg  fittings,  was  £0.800.  whereas  the  estunate 
for  a  high-class  scheme  using  cables  throughout  was 
only  some  -20  per  cent,  higher.  Allowing  for  the  longer  life 
and  lower  maintenance  charges  ou  cables,  it  is  very  doubtful 
whether  there  was  any  real  saving  by  using  overhead  wires 
in  this  case. 

Overhead  distribution  has  a  special  field  of  its  own  in  the 
development  stage  of  the  electricity  supplv  industry  m  the 
United  Kmgdom— particularly  in  rural  areas  and  in  works 
and  colhery  distribution.  The  standard  of  work  and  appear- 
ance, as  well  as  of  continuity  of  supplv.  are  much  higher  in 
this  than  in  many  other  countries,  and  the  author  believes  that 
ultimately  the  distribution  in  all  our  towns,  garden  cities, 
and  large  villages  will  be  done  by  underground  cables.  The 
basis  for  this  belief  partly  lies  in  the  growing  practice  of  the 
General  Post  Office  in  replacing  overhead  wires  by  cables 
even  in  cotmtry  villages. 


Discussion. 

The  papers  by  Messrs.  Woodhouse  and  Welbourn  were  dis- 
cussed together  on  the  second  dav  of  the  Conference  when 
Mr.  Roger  T.  Smith  presided  over  Section  VU. 

The  Ohaibsian,  in  opening  the  discussion  expressed  the 
opinion  that  the  last  paragraph  of  Mr.  Woodhouse's  paper 
which  stated  :  the  "  comparison  shows  equality  of  cost  between 
cases  1  and  2,  when  the  distance  between  stations  is  approxi- 
mately 30  miles,"  was  of  great  importance  to  railway  men. 
It  might  be  more  economical  for  a  railway  company  to  erect  a 
generating  station  of  its  own  (even  if  it  had  only  a  capacity 
of  6.000  kW)  if  by  so  doing  it  could  save  30  miles  of  trans- 
mission. The  Electricity  (Supply)  Act,  1919.  seemed  to  in- 
dicate that  the  railway  companies  should  pm-chase  electricity 
m  the  cheapest  market,  and  they  nad  the  power  to  build  their 
own  generating  stations.  Regarding  Mr.  Welbourn's  paper 
and  the  transmission  of  electricity  by  overhead  versus  under- 
ground lines,  that  was  not  purely  a  problem  of  economics 
from  the  railway  point  of  view,  because  considerations  of 
greater  convenience  and  added  safety  might  outweigh  those  of 
an  economical  nature. 

Mr.  A.  P.UGNTON  thought  that  the  new  proposals  now  under 
consideration,  if  carried  into  effect,  should  make  overhead 
transmission  popular  in  this  country.  A  seven-strand  alumi- 
nium conductor,  the  centre  strand  being  of  steel,  had  advan- 
tages over  copper  for  small  conductors.  In  connection  with 
the  calculation  of  safety  factors,  the  proposed  ice  load  which 
it  was  suggested  should  be  applied  was  good,  but  it  should 
be  remembered  that  the  same  factors  of  safety  could  not  be 
applied  to  lines  in  exposed  and  sheltered  positions. 

Mr.  B.  Welboorn  explained  that  the  Electricity  Commis- 
sioners had  not  yet  accepted  new  factors  of  safety  "which  had 
been  suggested  for  h.p.  lines.  It  was  his  opinion  that  l.p. 
distribution  by  overhead  lines  had  a  definite  place  to  fill  in 
the  future,  and  many  designers  were  only  waiting  for  new 
rules  and  regulations  to  be  issued  before  "thev  proceeded  to 
work  on  up-to-date  lines.  There  was  much  to  "be  said  for  the 
method  of  connecting  the  house  sc-rvice  to  the  overhead  pole 
line  by  means  of  a  length  of  underground  cable,  and  in  that 
connection  the  subject  of  disturbance  by  lightning  was  an 
important  one.  Lightning  surges  had  been  known  to  reach 
a  house  circuit  even  through  an  underground  cable  svstem. 

Mr.  G.  V.  T\viss  said  that  if  Mr.  Welbourn  thought  that 
overhead  lines  in  sheltered  positions  should  be  erected  in 
the  same  way  that  Post  Office  lines  were,  it  should  be  realised 
that  if  a  P.O.  line  came  down,  there  was  no  danger  to  the 
public.  Moreover,  it  would  be  u.seless  to  attempt  to  use  tele- 
graph insulators  for  l.p.  power  distribution.  'Hu-  reduction 
of  the  ice  and  wind  loads  on  lines  in  sheltered  positions  would 
reduce  the  sag  of  large  conductors,  but  would  increase  that  of 
imaller  ones. 

Mr.  S.  G.  Leech  pointed  out  that  larger  wire  than  No.  3 
or  4  could  not  be  used  if  ajipearancos  were  considered,  becaupe 
it  wps  liable  to  kink  if  it  was  not  stranded.  "  Weather  proof- 
ing "  the  wire  was  of  little  u.se.  and  would  not  add  one  vear 
to  the  life  of  the  conductor.  No  one  knew  how  the  figure  of 
22  ft.  for  the  allowable  distance  above  ground  of  overhead 
conductors  had  been  arrived  at.  and  probably  17  or  18  ft.  would 
be  all  that  was  neces.sary.  Ilr  liad  found  the  G.P..O.  most 
reasonable,  and  it  had  in  some  cases  consented  to  insulate  its 
wires  with   P.B.J,  compound,   which    was   the   best   way  of 


overcoming  the  difficulty.  There  was  probably  a  saving  of 
between  40  and  at)  per  cent,  to  be  made  by  the  use  of  overbead 
distribution  for  pubhc  lighting  and  similar  work,  unu  he, 
therefore,  dillcred  from  the  author's  conclusions.  The  only 
way  to  supply  rural  districts  economically  was  by  the  use  of 
overhead  distribution,  but  be  pointed  out  that  P.O.  experience 
showed  that  certain  belts  of  the  country  were  devastated  once 
every  ten  years,  aud  provision  for  rebuilding  certain  lines 
periodically   would  have  to  be  made. 

Mr.  B.  Baktholomevv  denied  the  statement  that  had  been 
made  to  the  effect  that  the  P.O.  carried  out  its  work  with- 
out regard  to  its  cost.  Nowhere  w'as  closer  consideration 
given  to  the  financial  aspect  of  a  job  than  in  the  Post  Office. 
He  pointed  out  that  authorised  and  unauthorised  supphers  of 
electricity  did  uot  have  to  comply  with  the  same  clauses  of 
the  Electric  Lighting  Acts,  and  also  that  towns  and  such 
like  places  could  not  be  regarded  as  sheltered  positions.  The 
greatest  risk  of  danger  to  the  public  from  falling  lines  was 
in  or  near  towns,  lic. ;  the  regulations  were  framed  solely  for 
the  safety  of  the  public — they  were  not  in  any  way  intended 
to  be  a  specification  for  a,  good  way  of  doing  the  job,  and 
therefore  the  subject  of  sheltered  positions  should  not  be 
laboured  too  much.  Some  of  the  worst  breakdowns  had  oc- 
curred at  sheltered  positions.  The  P.O.  rules  allowed  several 
alternative  methods  of  protecting  its  lines,  for  instance,  the 
use  of  an  earthed  neutral  as  a  guard  wire.  With  regard  to 
hghtning,  the  author  was  perhaps  an  alarmist.  If  a  conductor 
was  struck  directly  it  disappeared  entirely  and  secondary 
effects  due  to  discharges  elsewhere  could  l)e  satisfactorily  dealt 
with  by  a  gap  between  two  carbon  plates,  one  of  which  was 
earthed.  He  knew  of  no  record  of  a  building  being  damaged 
by  P.O.  lines  being  struck,  and  explained  that  the  P.O.  use 
of  underground  cable  was  not  determined  by  any  particular 
etorm. 

Mr.  A.  H.  Preece  was  of  the  opinion  that  it  was  all  a  matter 
of  economics,  and  that  it  was  impossible  to  do  overhead  work 
now  because  of  the  cost  of  poles.  Regarding  Mr.  Woodhouse's 
suggested  5U0,0OO-kW  station,  it  would  be  extremely  difficult 
to  secure  a  suitable  site  for  a  station  of  such  a  capacity  in  this 
country.  It  would  require  10,000  cu.  ft.  of  water  per  minute 
which  quantity  could  only  be  obtained  at  the  coast.  More- 
over, it  would  use  something  like  5,000  tons  of  coal  per 
day,  and  it  would  be  necessary  to  hold  two  or  three  months' 
stock  in  hand  so  that  the  arrangements  for  handling  such 
quantities  of  fuel  would  be  very  difficult,  and  it  would  be  hard 
to  justify  the  enormous  expenditure  that  would  be  involved. 
A  load  factor  of  60  per  cent,  could  not  be  attained,  and  there- 
fore the  author's  assumed  figures  were  false  ones.  The 
diversity  factor  would  only  be  slightly  improved  if  the  stations 
were  to  be  combined — it  all  looked  very  nice  on  paper,  but 
would  not  work  in  practice. 

Mr.  Ll.  B.  Atkinson  agreed  in  part  with  the  previous 
speaker's  remarks  regarding  Mr.  Woodhouse's  paper ;  the  only 
way  to  discuss  it  was  to  challenge  the  author's  assumptions. 
Regarding  Mr.  Welbourn's  paper,  the  speaker  mentioned  that 
the  early  distribution  system  on  the  Traft'ord  Park  estate  was 
all  overhead;  it  had  now,  however,  all  gone  underground. 
Rural  areas  were  the  places  for  overhead  distribution,  if  made 
at  all.  and  w'hen  they  put  transformers  on  the  consumers'  pre- 
mises they  would  at  last  begin  to  use  higher  voltages.  In 
Holland,  where  a  considerable  amount  of  overhead  line  W'as 
in  use.  they  experienced  no  more  difficulty  with  10.000  than 
with  500  volts.  Concerning  factors  of  safety,  ice  and  wind 
allowances  were  really  beside  the  point,  the  figures  met  with 
in  practice  were  very  much  greater  than  anything  allowed 
for  in  calculations.  They  must  make  up  their  minds  that  ' 
overhead  lines  would  come  down  occasionally,  the  real  trouble 
was  that  they  were  much  more  particular  about  continuity 
of  supply  in  this  than  in  other  countries.  It  was  a  fact  that 
lightning  could  get  into  a  house  circuit,  and  with  reference 
to  cost  of  poles,  the  speaker  mentioned  that  cables  now  cost 
double  their  pre-war  price,  and  road  work,  excavation.  &c.. 
from  five  to  six  times  as  much.  He  saw  very  little  use  for 
"  weather-proof  "  wire. 

Mr.  W.  A.  TuRNBDLt,  favoured,  h.p.  a.c.  underground  distri- 
bution with  transformers  provided  that  the  cables  were  made 
large  enough  initially  for  meeting  future  needs.  In  housing 
schemes  the  cables  should  be  laid  early  while  the  grounu  was 
soft  and  before  it  was  necessary  to  reinstate  the  surface. 

Mr.  MacEwan  drew  attention  to  the  importance  of  the 
possibility  of  an  insulated  wire  spreading  fire  in  a  rural  area. 
It  was  a  fact  that  a  man  could  not  run  as  fast  as  a  flame 
would  travel   along  the  wire. 

Mr.  A.  S.  Bahnard  thought  that  the  po.ssibility  of  inalicious 
damage  being  done  to  transmission  Imes  should  be  realised 
and  allowed  for. 

Mr.  A.  H.  Peahce,  speaking  a  second  time,  explained  that 
a  good  many  laymen  liked  to  see  something  round  the  wire, 
and  in  some  cases  they  had  to  comply  with  the  wish  {i.e.,  in 
South  America).  In  New  Zealand  a  good  deal  of  such  wire 
was  used,  and  he  was  told  that  the  American  cotton-covered 
and  compounded  wire  lasted  for  ten  years,  whereas  the  English 
make  only  lasted  half  as  long;  it  deteriorated  because  of  the 
alternate  wetting  and  drying. 

Mr.  0.  'V.  Twiss  also  spoke  a  second  time,  pointing  out  that 
the  failure  of  the  American  lines  was  due  to  the  deterioration 
of  the  porcelain  insulators.  British  porcelain  did  not  deteri- 
orate. The  ire  coating  allowance  was  a  logical  method  of 
calculating  the  stressea. 
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Mr.    Mathews   spoke  in  favour  of  American  insulator*. 

iur.  b.  Welboukn,  in  reply  to  the  discuBsion,  eaid  that 
'  ueather  pruoliug  "  of  wiru  was  uii  abomination;  it  was  no 
protection,  and  auded  notiiiug  to  the  safety  of  men  workiny 
on  the  line.  (j'o  be  continued.) 


THE     THERMAL     EFFICIENCY     OF     HEAT 
FOWEK     FLANT. 


{Continued  from  page  45.) 
On  Friday,  July  1st,  Dr.  W.  R.  Urmandy,  F.I.C.,  opened  a, 
discussion  on  '  i^iqurd,  Colloidal,  and  J.-'owdeied  Fuels.  lie 
pui  tue  average  caiormc  value  of  oil  at  16,(JUU  B.th.u.  per  Id., 
and  that  of  coal  at  rJ.UOO  (pre-war)  and  1U,UUU  ii.th.u.  (nowa- 
uays),  but  pointed  out  that  the  saving  due  to  the  use  ot  oil 
was  not  coutined  to  the  diHereuce  in  ualorihc  values;  the 
oil  could  be  burnt  with  greater  etdciency  owing  to  the  ease 
witli  which  the  best  ratio  ol  air  to  oil  could  bo  attained, 
liurning  oil,  an  efficiency  of  SU  per  cent,  could  be  reached  with 
a  Lancashire  boiler,  wliile  witu  bad  coal  the  hunt  would  be 
b(J  or  bo  per  cent.  Hence  oil  was  the  more  economical  up  to 
the  point  where  its  price  was  from  1.70  to  'J  times  the  price 
of  coal.  Purchasers  should  have  ttieir  coal  analysed  to  avoid 
paying  for  ash;  in  a  particular  case  a  customer  who  bought 
his  coal  by  analysis  received  only  iU  or  fi  per  cent,  ol  ash, 
whilst  others  wno  did  not  follow  this  cour.se  received  coal 
containing  ii'2  per  cent,  of  ash.  W  ith  oil  fuel,  the  cost  of 
getting  rid  of  clmkers  was  saved,  a  heavy  item  in  fjondon. 

Generally  in  mdustry  the  boiler  house  was  the  place  where 
the  greatest  economies  could  be  made — far  greater  than  in 
the  engine  room. 

For  marine  use,  oil  had  no  rival.  It  should  not,  however, 
be  burnt  under  boilers  if  it  could  be  used  in  internal-combustion 
engines,  the  efhciency  of  the  latter  being  far  in  advance  of 
that  of  steam  plant.  The  tendency  in  iuternal-cumbustion 
engine  practice  was  to  use  oil  with  solid  mjection.  Research 
should  be  directed  towards  using  a  wider  range  of  oils;  the 
Diesel  engine  was  confined  within  narrow  limits.  The  newer 
supphes  of  oil  were  of  an  asphaltic  nature,  and  caused  trouble 
in  tne  engines;  endeavours  should  be  directed  to  making  the 
engines  suitable  for  fuels  of  this  character,  which  carried  the 
least  proportion  of  valuable  by-products,  and  were,  therefore, 
the  most  suitable  for  combustion. 

Powdered  fuel  was  coming  into  extended  use  abroad ;  it  had 
long  been  used  here  for  cement  kilns,  as  the  best  fuel  for 
the  purpose.  Powdered  coal  was  used  a  good  deal  in  the 
United  States,  but  Dr.  Ormandy  was  loath  to  recommend  its 
extended  adoption  here.  It  was  doubtful  whether  it_  would 
pay  to  dry  and  grind  the  coal,  in  view  of  the  high  efficiency 
attained  in  burning  fine  coal  on  modern  mechanical  stokers. 
Powdered  coal  could  certainly  be  burnt  to  better  advantage 
than  coal  on  a  stoker,  and  its  use  might  pay  in  special  cases, 
but  he  doubted  whether  it  would  pay  in  ordinary  cases.  The 
cost  of  drying  and  grinding  had  been  brought  down  by  the 
use  of  ingenious  machinery  to  3s.  or  3s.  6d.  a  ton,  which  was 
not  much  with  coal  at  its  present  price,  but  they  must  con- 
sider the  position  that  would  be  reached  if  coal  was  reduced 
to  half  the  price  ruling  at  present. 

With  regard  to  powdered  lignite  and  peat,  much  time  and 
money  liad  been  spent  on  the  peat  problem,  and  extended 
researches  had  been  carried  out  in  Germany,  Norway,  and 
Sweden.  There  was  no  way  of  drying  it  so  good  and  cneap 
as  by  the  use  of  mechanical  diggers,  macerating  and  drying 
in  air  to  a  moisture  content  of  27  per  cent.  Under  cover 
it  could  be  dried  to  17  per  cent,,  and  powdered.  Lignite  waa 
not  so  much  used  in  the  powdered  form,  but  in  Germany  it 
had  to  be  used,  and  had  been  found  cheaper  than  coal. 

Dr.  Ormandy  next  dealt  with  powdered  fuel  mixed  with  oil. 
Coal  was  denser  than  oil.  and  tended  to  sink  in  it.  the  oil 
having  a  density  of  0.93  to  0.98.  The  coal  was  ground  fine 
to  pass  through  a  screen  of  100  meshes  to  the  inch— much  of  it 
passing  through  180  mesh— at  a  cost  of  is.  or  3s.  per  ton. 
Mixed  with  oil  and  used  as  a  fluid,  it  did  not  appreciably 
increase  the  viscositv,  and  made  the  oil  go  further.  With 
oil  at  £5  a  ton  and  coal  at  30s.  to  35s.,  the  mixture  w^as 
cheaper  than  oil  alone.  While  powdered  coal  by  itself  was 
not  recommended,  the  use  of  the  mixture  with  oil  w-as  worthy 
of  serious  consideration;  the  mixture  behaved  like  oil.  and 
it  was  said  that  the  coal  dust  suspended  in  the  oil  tended  to 
hold  the  more  volatile  constituents  and  reduce  the  flash  point. 
Mexican  fuel  oil  had  a  density  of  0.95.  When  powdered  coal 
was  mixed  with  it  in  the  proportion  of  75  per  cent.,  the  coal 
tended  to  settle  in  a  pasty  cream,  not  like  sand ;  the  mixture 
could  be  agitated  and  the  coal  dust  kept  in  suspension  with 
very  little  expenditure  of  power.  The  distribution  of  oil 
was  an  important  matter;  it  was  in  the  hands  of  a  small 
number  of  people.  The  apparatus  used  for  the  conveyance 
of  fluids  in  wartime  was  available  for  use  for  this  purpose. 
The  coal  could  be  grciind  and  mixed  with  the  oil  after  the 
'latter  was  delivered.  The  author  deprecated  attempts  to  form 
a  so-called  "  colloidal  "  mixture.  .-V  portion  of  the  flue  gases 
could  be  used  to  warm  and  agitate  the  mixture.  One  method 
of  maintaining  the  dust  in  suspension  was  by  giving  the  par- 
ticles an  electrical  charge,  so  that  they  repelled  one  another; 
but  the  better  plan  was  to  depend  on  aimple  mechanical 
agitation. 


In  the  discussion  which  followed,  Sir  HgNBY  Fowleb  said 
he  was  surprised  to  hear  that  one  could  get  from  oil  1.75  to 
■i  times  the  value  of  coal;  his  own  records  suggested  1.5  to  1.75. 
'ITie  whole  question  was  purely  a  financial  one.  The  best 
burner  was  wdiat  was  called  the  "  Mexican  trough  "  type, 
which  Was  oixirated  with  steam  at  a  pressure  of  30  lb.  per 
sq.  in.  He  preferred  to  use  oil  with  an  efflux  time  of  400  at 
60  deg.  F.  iluch  of  the  oil  that  was  sold  required  preheating. 
He  was  not  optimistic  with  regard  to  the  use  of  oil  on  loco- 
motives when  the  price  of  coal  came  down;  a  stoker  must 
always  be  carried  on  a  locomotive,  so  that  no  saving  in  labour 
could  be  made  there  by  the  use  of  oil.  The  difficulty  attending 
the  use  of  powdered  coal  was  formerly  the  effect  of  the  intense 
heat  on  the  firebrick ;  had  this  been  overcome?  In  the  United 
States  it  was  said  that  no  such  difficulty  was  met  with,  but 
he  found  that  this  was  due  to  the  use  of  a  complicated  system 
of  replaceable  brickwork.  On  the  Rumanian  railways  lignite 
was  used  in  conjunction  with  oil,  but  not  mixed  with  it. 

Mr.  P.  D.  Ver.non  drew  attention  to  a  new  system  of 
powdering  coal  invented  by  Mr.  Charles  Blyth;  the  machine 
dried  and  pulverised  the  coal  at  one  operation.  It  was  of  a 
rotary  type,  with  two  stages;  in  tne  first  stage  coal  and  hot 
an-  expanded  outwards,  drying  and  partially  pulverising  the 
coal;  in  the  second  stage  the  coal  was  drawn  inwards,  and 
pulverised,  with  the  aid  of  a  fan.  Coal  containing  25  per 
cent,  ash  and  20  per  cent,  moisture  was  put  througu  the 
machine  and  came  out  in  the  form  of  a  dry  impalpable  powder. 
A  great  saving  was  effected  in  the  space  occupied  and  power 
consumed;  from  147  h.p.  the  power  was  reduced  to  GO  n.p., 
and  two  men  did  the  work  of  five.  The  air  discharged  was 
free  from  dust,  which  was  not  tUe  case  with  the  old  type 
of  plant,  of  which  the  upkeep,  moreover,  was  enormous.  A 
further  invention  of  Mr.  Blyth's  was  described.  During  the 
shortage  of  coal  it  was  desired  to  use  a  quantity  of  coal  refuse, 
hardly  black  in  colour,  wet,  and  having  a  calorific  vaiue  of 
only  7,000  B.th.u.  per  lb.  This  was  put  through  the  machine 
and  blown  into  the  cement  kiln,  but  the  flame  was  not  hot 
enough.  Mr.  Blyth  tried  the  effect  of  feeding  in  a  small 
quantity  of  paraffin — only  0.07  per  cent,  of  the  weight  of  coal, 
with  the  result  that  the  flame  was  completely  changed.  The 
powdered  coal  was  here  a  vehicle  for  the  oil,  which  was  so 
small  in  quantity  that  the  heat  units  which  it  represented 
and  the  cost  of  it  were  neghgible.  Apparently  the  oil  enauied 
the  "  coal  "  dust  to  flash  or  burn  in  the  kiln  at  an  earher  stage. 
This  device  would  enable  them  to  burn  rubbish  that  would 
otherwise  be  useless. 

Mr.  Lawrence  asked  whether  the  ash  from  finely  powdered 
coal  gave  rise  to  trouble.  At  a  works  in  Birmingham  the  fine 
ash  went  out  of  the  chimney  and  settled  on  the  neighbournood, 
with  the  result  that  eventually  they  were  comi>elled  to  shut 
down  the  plant. 

The  Chairman,  Mr.  Loughnan  Pendred,  gave  some  particu- 
lars of  the  work  done  in  the  United  States,  where  powdered 
coal  was  used  extensively.  Grinding  cost  Is.  OJd.  a  ton  in  1918, 
and  had  to  be  done  on  the  spot,  as  the  dust  was  not  trans- 
portable. The  dust  was  also  an  extremely  dangerous  explosive, 
and  could  not  be  stored  in  large  quantities.  Powdered  anthra- 
cite was  useless  owing  to  its  lack  of  volatiles  and  had  to  be 
mixed  with  40  per  cent,  of  bituminous  coal.  The  temperature 
attained  in  the  combustion  of  coal  dust  was  from  2.500  to 
2.900  deg.  F.  .\n  .\merican  correspondent  informed  him  that 
the  use  of  powdered  fuel  was  going  ahead  very  rapidly,  and 
claimed  that  an  efficiency  of  85.6  per  cent,  had  been  attained 
with  a  large  boiler  by  the  Milwaukee  Electrical  Co.,  or  90.2 
per  cent,  with  the  economiser,  the  CO.  in  the  flue  gases  being 
16  per  cent. 

Mr.  Griffin  said  that  no  liquid  slag  was  formed  when 
powdered  coal  was  burnt  in  a  properly  designed  combustion 
chamber.  He  thought  the  explosion  scare  was  rather  a  bogy. 
It  was  quite  easy  to  grind  coal  so  that  85  per  cent,  of  it  would 
pass  a  200-inesh  screen,  and  it  was  no  good  going  beyond  that; 
the  cost  was  5s.  to  5s.  6d.  a  ton.  including  interest  and  de- 
preciation, and  repairs.  The  ash  gave  trouble  when  much 
iron  or  lime  was  present,  if  the  combustion  chamber  was 
unsuitable.  Quite  a  large  number  of  jHiwdered  coal  installa- 
tions were  at  work  in  England:  an  efticiency  ot  80  per  cent. 
was  attained  during  a  72-hour  test,  with  coal  which  was  useless 
for  other  purposes.  The  temperature  conditions  in  the  com- 
bustion chamber  governed  the  formation  of  slag.  Under 
proper  conditions  there  was  no  smoke  at  all.  The  great  ad- 
vantage of  powdered  coal  was  the  large  surface  of  contact  with 
air:  the  air  supply  could  be  reduced  to  the  mininumi.  in  a 
pucidling  furnace,  the  consumption  of  coal  had  been  reduced 
from  25  to  12  cwt.  per  ton  of  iron.  Powdered  fuel  could  not 
be  used  in  Lancashire  boilers.  Pit-mounds  consisting  of 
rubbish  were  now  being  burnt  as  powdered  fuel. 

Mr.  R.  W.  BuucR  referred  to  the  great  future  for  powdered 
fuel,  and  asked  what  size  the  combustion  chamber  should  be- 
an essential  piece  of  iuformation.  The  cost  of  grinding  must 
be  kept  down. 

Mr.  Erith,  of  the  Underfeed  Stoker  Co..  doubted  whether 
powdered  fuel  would  ever  become  of  commercial  value  in 
England:  the  great  cost  of  the  plant  killed  it  in  competition 
with  ordinary  methods.  The  capital  cost  was  4  to  5  times 
as  great,  and  a  large  spare  was  required  for  the  grinding  and 
drying  machines,  while  the  running  cost  was  also  high.  The 
total  costs  of  capital,  labour,  and  power  for  grinding  and  drying 
were  nearer  58.  than  Is.  or  2s.  per  ton.  In  a  nnvlern  generat- 
ing station  they  could  obtain  an  average  efficiency  of  78  p«r 


100 


THE    ELECTRICAIj    REVIEW.      [Voi.  89.  No.  8,277,  Juw  15.  mi. 


cent,  if  the  plant  were  well  rayed  for,  and  no  great  increase 
was  likely  with  powdered  fuel.  There  ought  to  be  no  difficulty 
in  burning  powdered  anthracite  it  the  furnace  was  suitably 
designed.  This  was  a  matter  of  enormous  importance  to  South 
Wales,  where  vast  quantities  of  line  anthracite,  as  well  as  of 
tine  Bteam  coal,    were  available. 

Mr.  FosTEh  dealt  with  the  size  of  the  combustion  chamber, 
and  quoted  records  from  the  W  bite-Foster  boiler,  which  burned 
Hi  lb.  of  coal  per  sq.  ft.  of  grate  per  hour.  He  .said  there  was 
no  disadvantage  in  allowing  the  flame  to  impinge  on  the  tubes. 

Replying  on  the  discussion,  Dr.  Orm.\.\"dy  suggested  that  Sir 
Henry  Fowler's  tigures  for  the  relative  value  of  coal  and  oil 
were  lower  l>ecause  Sir  Henry  had  included  the  cost  of  labour. 
In  the  case  quoted  by  Mr.  S"ernon,  the  efloct  of  the  paraffin 
was  probably  due  to  its  lower  ignition  point.  The  hne  ash 
from  powdered  fuel  was  a  real  difficulty.  He  could  not  accept 
a  boiler  efficiency  of  90  per  cent.;  80.3  per  cent,  was  very 
rarely  attained.  A  mixture  of  coal  dust  and  air  was  fearfully 
explosive.  Powdered  coal  w-as  useful  in  metallurgical  indus- 
tries, but  he  did  not  recommend  it  for  boiler  tiring.  There  was 
no  harm  in  letting  the  flame  strike  the  tubes  if  the  water 
waa  really  pure.  Anthracite  dust  was  now  in  great  demand. 
-.-•  {To  be  continued.) 


THE     LONDON     FAIR     AND     MARKET. 


On  July  4th,  the  London  Fair  and  Market  at  the  Agricultural 
Hall,  Islington,  was  opened  by  Sir  William  Joynaon-Hicks. 
As  in  the  two  preceding  Fairs,  electricity  again  does  not 
play  a  very  prominent  part,  although  it  may  be  said  that  the 
number  ot  electrical  exhibits  is  slightly  larger  this  year. 

Although  the  Fair  is  purely  a  trade  show,  it  has  been  ar- 
ranged with  much  taste,  and  is  well  worth  a  visit.  The 
principle  "  lines  "  exhibited  are  hardware,  toys,  jewellery, 
stationery,  and  fancy  goods,  and  these  make  an  excellent 
display.  The  main  feature  of  interest  to  the  buyer  of  electrical 
goods  is  the  stand  held  jointly  by  Messrs.  Siemens  Bros. 
AND  Co.,  Ltd.,  and  English  Electric  &  Siemens'  Supplies, 
Ltd.  This  is  a  large  display  of  electrical  goods  of  many 
descriptions.  On  tbe  "  Siemens  "  side  are  numerous  dry 
batteries,  tluid  cells,  and  accumulators,  as  well  as  many  ap- 
pliances for  operation  by  these  agents.  Several  cycle  and 
motor-cycle  lighting  sets  are  shown  which  are  marvels  of 
compactness.  In  addition  to  these  are  samples  of  fuse  units, 
distribution  boards,  pocket  lamps,  torches,  and  large  incan- 
descent lamps,  vacuum  and  gashlled.  In  the  centre  ol  the 
stand  is  a  comprehensive  display  of  ebonite  and  articles  maae 
of  this  substance.  A  new  type  of  ebonite  is  shown  which  is 
variously  coloured  in  a  resemblance  of  marble,  the  colours 
l>eing  worked  right  into  the  material  and  not  merely  applied 
to  the  surface.  The  manufactured  parts  include  telepuone 
receivers  and  transmitters,  as  well  as  pipe  stems  and  other  non- 
electrical articles.  On  the  "  English  Electric  "  side  of  the 
stand  is  a  comprehensive  range  of  domestic  appliances.  These 
were  all  manufactured  in  a  Canadian  works  controlled  by  the 
c(jmpany,  and  because  of  this  the  name  "  Canadian  Beauty  " 
has  been  applied  to  them.  The  predominant  feature  of  all 
these  appliances  ia  their  very  high  nickel  flnsh.  All  the  usual 
.small  heating  and  cooking  devices  are  on  view.  The  grill  is 
a  strong  but  neat  example  of  its  class,  ft  is  fitted  witn  two 
aluminium  pan.s — deep  and  shallow — and  a  nickelled  leflector 
plate  which  enhances  its  efficiency.  The  heating  element,  as 
in  all  the  other  appliances,  is  of  pure  nichronie  wire  wound 
on  metal-bound  mica.  The  plug  contacts  are  well  shielded. 
efiectively  guarding  against  shock  to  the  u.ser.  Three  "  heats  " 
are  provided,  and  these  are  put  into  operation  by  inserting 
the  plug  on  pairs  tA  terminals  in  succession,  one  terminal 
lor  one  beat  being  used  for  the  next  heat.  The  "  Canadian 
Beauty  "  irons  are  made  in  various  sizes,  from  the  3  lb.  to  a 
large  tailor's  iron ;  in  this,  again,  as  in  all  the  articles,  the 
contacts  are  heat-in.sulated  and  well  guarded.  Another  useful 
appliance  shown  is  a  four-tier  electric  steamer,  which  only 
consumes  GOO  watts  on  full  heat ;  '200  watts  is  suflicient  to 
keep  the  water  boiling  once  it  has  reached  boiling  point.  A 
J-kW  "  Britannia  "  lire  is  displayed;  this  is  a  very  neat  and 
convenient  fire  which  weighs  only  4  lb.  Other  appliances 
include  boiling  rings,  cofl'ee  pereolators,  toasters,  itc.  A 
"  Bee  "  vacuum  cleaner  is  also  shown.  This  is  a  very  light 
machine  with  a  high  vacuum. 

ME.SSKS.  Bennett  Bros,  have  a  brilliant  di.splay  of  artistic 
French  glass-ware  in  the  shape  of  bowls  and  lamp  shades.  A 
"  relief  "  cllect  is  obtained  by  burning  olf  the  surface  ol  the 
glass  in  various  designs  by  means  of  acid — the  result  is  very 
beautiful.  Many  other  small  articles  are  shown,  including  a 
coloured  glass  scent  dilTuser,  in  which  iierfumes  are  evaporated 
through  a  perforated  cap,  by  means  of  a  small  electric  lamp. 
A  cigar  lighter  .shown  is  somewhat  difTerent  to  the  usual  type. 
It  consists  of  a  highly  polished  wooden  case  containing  a  well 
of  porcelain  in  which  are  two  small  contacts.  A  brass  top 
containing  petrol  has  a  small-bore  stem,  upon  the  end  of  which 
is  a  wad  of  a.sbestos  wool  in  a  brass  collar.  When  this  is 
plunged  on  to  the  contacts,  the  resultant  spark  ignites  the 
petrol  on  the  wool. 

The  British  Ckm.i-i.o.sr  &  Cuemicai,  Manijkacturino  Co., 
IaL)     has  on  riew   "  Celastoid  "  non-inflammable  celluloid  in 


many  shapes  and  forms.  These  include  hghting  bowls  and 
lanterns,  tumbler  switches,  bell  pushes,  &c.,  as  well  as  such 
articles  as  table  knives,  brushes,  and  combs. 

'The  Excelsior  Shade  Manukacxurinu  Co.  has  an  excellent 
display  ot  silk  lamp  shades  and  metal  shade  rings  in  many 
colours  and  designs. 

.•Vmong  a  large  number  of  toys  exhibited  by  Messrs.  Suss- 
I'ELD  Frerbs,  is  a  miniature  workshop  equipment,  including  a 
lathe,  emery  wheel,  grindstone,  and  drilling  machine  driven 
through  shafting  by  a  little  electric  motor. 

Messrs.  Chas.  Boyton  &  Son,  Ltd.,  exhibit  a  large  array 
of  tumbler  switches  and  metal  stampings  of  all  kinds.  The 
"  B.T.N."  tumbler  switch  is  of  sound  construction,  and  is 
fliiished  in  a  number  of  styles^  including  brass,  aluminium, 
bronze,  nickel,  and  other  tinishes.  A  feature  of  these  switches 
is  that  all  pivots  are  screwed  and  not  riveted. 

ZoNDERVAN  WoRKS,  a  Fi'ench  hrm.  exhibit  a  special  type 
of  builders'  crane,  which  can  be  arranged  for  hand,  petrol 
engine,  or  electrical  operation.  It  has  two  jibs  which  lu^y 
be  used  simultaneously,  one  lifting  and  the  other  lowering, 
or  separately.  This  is  eft'ected  by  a  common  pinion  between 
two  wire  drums,  which  may  be  moved  to  operate  only  one 
drum.  The  jib  gearing  is  arranged  to  stop  when  a  certain 
point  is  reached,  tnus  preventing  accidents  due  to  an  operator's 
inattention.  Brick  and  block-making  plant,  for  plain  or 
decorative  work,  is  also  shown  and  operated,  in  addition  to 
motor-driven  stone  and  gravel  crushers. 

Another  French  firm,  Messrs.  Rosslier  &  Fournier,  show 
a  novel  electrical  device  in  the  form  of  a  letter-  or  document- 
sealing  appliance.  This  is  an  inverted  conical  brass  contaiper 
in  which  sealing  wax  is  melted  by  a  small  heating  elenieflt. 
The  wax  is  applied  through  a  small  hole  in  the  apex  ol  the 
cone,  which  is  opened  and  closed  by  a  small  metal  plvg 
operated  by  a  thumb  lever. 

The  Cem  Labodr-saving  Device  Co.  displays  a  number  of 
"  Gem  "  vacuum  cleaners  and  accessories.  Electric  vacuum 
cleaners  also  appear  on  the  stands  of  The  Domestic  Applianoes 
Co.  ("  Simplex  ")  and  The  Electric'  Appliances  Co.  JjBD. 
{"  Eureka  "). 

Messrs.  O.  F.  Ahlmann  have  a  display  of  glass  ware,  in- 
cluding lighting  bowls,  lamp  shades,  &c.,  and  Messrs.  RicpES, 
Green  &  Co.  exhibit  a  number  of  highly  artistic  lamp  standards 
in  carved  wood  and  metal. 

Messrs.  Jarvis,  Perkin  &  Co.  show  a  number  of  their 
■■  Fonoto  "  telephone  call   recorders. 

The  London  Fair  and  Market  clo.ses  to-morrow   (Saturday). 


JOINT     ELECTRICITY     AUTHORITIES. 


London  and  Home  Coantleg  Inquiry. 


QCoTltinved  from  page  7L) 

On  Wednesday,  July  6th,  Mr.  Bowden,  chief  engineer  to 
the  Poplar  electricity  department,  .said  that  contrary  to  the 
views  of  the  engineers  of  the  technical  schefne  of  the  L.C.C., 
the  Conference  of  Local  Authorities  and  the  nine  companies' 
proposals,  he  held  tbe  opinion  that  in  the  case  of  East  Ijondon 
the  expenditure  on  a  new  capital  station  could  be  justified, 
and  he  did  not  recommend  extending  the  existing  stations 
lieyond  tbe  plant  already  ordered  for  that  purpose.  He  sug 
gested  that  the  whole  area  delimited  by  the  Commi.ssioneis 
would  be  best  dealt  with  by  dividing  it  into,  say,  four  districls, 
each  with  a  separate  District  Committee  with  linancial  auto 
nomy,  but  under  the  general  control  of  a  Joint  Electricity 
Authority  for  the  whole.  His  idea  was  that  there  should  be 
an  Advi.sory  Committee  of  Engineers  consisting  of  the  chief 
engineers  of  the  various  electricity  undertakings  in  the  district, 
which  should  meet  regularly  and  discuss  the  engineering  policy, 
reporting  its  decisions  to  tbe  District  Coniniittee,  wbicli,  in 
turn,  would  make  recommen<lations  to  the  Joint  Authority. 
In  the  event  of  differences  of  opinion,  there  would  be  an  appeal 
to  the  Commissioners.  It  was  not  proposed  that  tbe  District 
Committee  or  the  Joint  Authority  should  take  over  the  power 
stations;  they  would  remain  in  tbe  hands  of  tbe  existing 
authorities.  His  estimates  had  been  based  on  including  the 
railway  and  tramway  load,  which  he  thought  was  essetifial 
to  obtaining  tbe  best  results. 

Sir  John  Snell  said  that  having  regard  to  the  suggestion 
of  Mr.  Donald  that  the  East  Ivondon  area  might  be  worked 
by  an  independent  committee  within  the  ambit  of  a  larger 
.loint  Electricity  Authority,  for  the  reason  that  a  better 
engineering  scheme  could  be  evolved  for  that  district,  the  Coin- 
niissioners  thought  that  it  would  be  better  for  Mr.  Donald 
to  confine  bis  evidence  to  engineering,  leaving  the  administra- 
tive side  to  be  dealt  with  in  argument. 

Mr.  BowDEN,  continuing  his  evidence,  said  that  on  the 
Dagenham  site  for  the  new  power  station  there  were  already 
coal  jetties,  and  that  would  save  considerable  capital  expendi- 
ture. Moreover,  it  was  obvious  that  the  industrial  deVeloji- 
ment  would  take  place  in  the  Dagenham  area.  Dealing  with 
working  costs,  he  said  there  would  be  a  considerable  saving 
with  regard  to  ash  disposal,  this  saving  being  put  at  5s.  to 
.'js.  Cd.   a  ton.     He  calculated  that  the  ashes  could  be  got  rid 
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df  for  6d.  per  ton  on  the  Dage'nham  site,  and  taking  84,4(J0 
tons  of  ash  when  dealing  wiUi  tXXJ.UOO.UOO  liWh  per  annum, 
there  would  be  an  actual  saving  of  £'Si,UOO  per  annum,  which 
represented  a  savmg  of  from  i;25U,0U(J  to  iJUO.OOO  capital  ex- 
penditure on  plant  to  deal  with  the  ashes.  That  would  more 
than  offset  the  extra  cost  in  transmission  due  to  the  extra 
distance  of  the  site  from  London,  which  would  be  from  iS.UOO 
to  iilU.UUU.  The  laud  available  for  tlie  site  was  anything  up 
to  lyU  acres,  and  the  o\\ners  had  been  approached,  the  price 
to  be  paid  being  under  negotiation.  Mentionmg  that  Poplar 
supplied  electricity  more  cheaply  than  any  other  part  of 
lAiUdou,  Mr.  iaovvden  said  that  last  year  the  average  price 
recfueil  was  1.66d.  per  kVVh.  and  there  was  a  net  protit  of 
i;y,lioO.    The  nearest  to  that  was  1.67d.  per  kWh  at  Stepney. 

Passing  ou  to  what  is  being  done  now  with  regard  to  link- 
ing-up  m  the  East  London  area,  Mr.  Bowden  said  that  there 
was  a  saving  of  ttUU  tons  per  annum  m  each  of  the  undertak- 
ings concerned,  viz.,  Hackney,  Poplar.  Shoreditch  and  Stepney, 
and  a  saving  of  iil.aUO  per  annum  through  one  undertaking 
dealing  with  the  light  load  for  a  certain  period  alternately. 
So  far.  however,  full  advantage  had  not  been  taken  ol  the 
|io6sibilities.  A  further  trial  extending  the  interconnection 
hetween  these  undertakings  was  to  have  been  undertaken,  but 
the  coal  strike  intervened.  By  this  extended  trial  it  v\as  hoped 
to  save  a  further  i'oOO  per  annum.  In  answer  to  Sir  John 
Snell.  Mr.  Bowdkn  said  he  did  not  think  the  full  advantage 
could  be  obtained  from  interlinking  until  there  was  a  central 
authority  which  should  be  able  to  direct  operations  anu  say 
what  should  be  done.  If  the  Committee  of  Engineers  reported 
that, a  certain  station  should  be  shut  down  for  a  short  period, 
or  even  altogether,  he  felt  it  would  have  more  weight  with 
the  engineer  of  that  station  than  would  the  opinion  ot  one 
individual  with  autocratic  powers  to  say  what  should  be  done, 
tie  did  not  think  it  would  be  necessary  for  the  District  Com- 
mittee to  have  an  engineer,  at  any  rate,  at  the  beginning. 

Sir  John  Snell  asked  it  engineers  \Nould  be  able  to  tind 
time  to  attend  to  the  work  of  such  a  committee,  having  regard 
to  the  increasing  importance  of  the  commercial  side  oi  the 
business,  and  ttie  increasing  call  on  the  engineer's  time  in  that 
respect. 

Mr.  Bowden  agreed  that  the  work  of  such  a  committee 
would  at  times  be  very  heavy,  but  the  engineers  were  now 
workmg  on  similar  lines.  If  the  proposition  was  put  before 
the  various  undertakings  from  the  business  point  of  view,  he 
believed  they  would  all  come  in. 

Sir  John  Snell  said  that  it  had  taken  eleven  years  to  inter- 
connect four  stations,  this  interlinking  having  started  in  1910. 
At  this  rate  it  would  take  until  the  thii-d  generation  to  get 
in  the  whole  of  the  undertakings  on  the  present  basis. 

Mr.  Bowden  said  that  was  hardly  a  fair  way  to  put  it. 
Between  1910  and  1914  Poplar  and  Stepney  were  connected. 
and  an  agreement  was  entered  into  between  them  that  neither 
wbuld  extend  without  consultation.  As  a  result.  Stepney  put 
ih  new  plant  and  Poplar  refrained  at  first.  Then  Poplar  put 
iu  two  sets  when  it  only  wanted  one,  in  order  that  Stepney 
should  not  be  put  to  the  expense  of  extending.  Now  Stepney 
was  extending  again.  At  hrst  he  did  not  propose  that  there 
should  be  an  engineer  to  the  District  Committee,  but  later, 
when  the  East  London  scheme  erected  a  generating  station, 
then  he  would  have  a  chief  engineer  to  the  District  Committee. 

Mr.  Henderson,  cross-examining  for  the  L.C.C.,  put  it 
that  Mr.  Borden  now  abandoned  the  idea  of  being  a  separate 
area,  and  asked  to  be  a  sub-committee  under  the  main  aumo- 
rity.     Mr.  Bowden  agreed. 

Mr.  Henderson  then  put  it  that  East  London,  having  certain 
advantages,  did  not  want  to  sacrifice  anything  for  the  benefit 
of  the  non-industrial  area  outside,  and  thus  the  supply  in 
that  non-industrial  area  could  not  be  cheapened. 

Mr.  Bowden  said  that  was  largely  the  case,  but  the  develop- 
ment of  the  non-industrial  area  would  depend  largely  upon 
railway  electrification,  and  there  were  other  factors  which 
might  come  in  to  cheapen  the  supply  in  the  non-industrial 
areas.  Witness  added  that  the  East  London  scheme  had  been 
devised  as  a   municipal  scheme   as  far   as  possible. 

Mr.  Henderson  suggested  that  possibly  the  promoters  would 
prefer  to  confine  the  scheme  solely  to  the  area  north  of  the 
Thames,  and  that  the  addition  of  the  other  portion  south  of 
the  Thames  was  really  only  camoufiage. 

Mr.  Bowden  said  the  area  north  of  the  Thames  was  the 
area  selected  by  the  Conference  of  Local  .Authorities  when 
London  was  divided  into  areas  before  that  idea  was  abandoned 
by  the  Conference,  and  he  believed  he  could  justify  a  scheme 
for  that  area  apart  from  the  southern  part. 

Dealing  with  the  cost  of  a.sh  disposal,  Mr.  Bowden  said  that 
this  would  be  at  the  low  figure  ot  6d.  per  ton.  because  the 
ashes  would  be  used  for  spreading  out  on  the  site  around  the 
works  for  building  up  the  level  of  the  land.  That  would  go 
on  for  a  good  many  years. 

In  answer  to  Mr.  '[\irner.  who  pointed  out  that  the  , Joint 
Electricity  Authority  would  have  power,  under  the.  Cont'eieiice 
scheme,  to  set  up  such  a  District  Committee  as  was  now 
suggested,  Mr.  Bowden  said  that  would  go  a  long  way  to 
mpeting  his  ca.se,  but  he  wanted  something  more  definite. 

The  effect  of  Mr.  Turner's  cross-examination  was  that  all 
Poplar  was  asking  to  do  could  bo  done  by  the  Conference 
scheme. 

.  Mr.  Kennedv,  for  the  companies,  asked  whether  the  station 
propo.sed  at  Dagenham  was  likely  to  he  more  economical  than 
a  station  at  Beekton.  TjI-.p^ 


Mr.  Bowden  said  he  had  inspected  that  site,  and  did  oot 
consider  it  so  good  as  Dagenham,  and  ho  believed  electricity 
could  be  supplied  more  cheaply  from  Dagenham  because  of 
the  physical  disabilities  of  the  footpath  between  the  river 
and  the  site,  which  would  necessitate  puttmg  the  buildiDgs 
further  back,  thus  involving  extra  expense  in  pipes,  iSx. 

Mr.  Morse  put  some  questions,  pointing  ouli  difficultiea 
through  includmg  the  City  of  London  Co. 'a  Southwark  area 
in  the  district  delimited  by  the  scheme,  and  Mr.  Bowde.n, 
while  quite  wiUing  to  leave  out  all  the  companies  included  in 
the  companies'  scheme,  said  he  would  not  compel  any  com- 
pany rrniaining  in  llie  area  to  take  a  supply,  but  would  deal 
with   it  on  a  business  basis. 

Ansvvering  Mr.  Booth,  .\Ir.  Bowden  said  he  contemplated 
supplying  the  whole  of  th.;  area  eventually  from  one  or  more 
capital  stations,   shutting  down  all  the  existing  stations. 

Asked  if,  on  the  assumption  that  the  other  authorities  did 
not  come  in,  he  would  advise  his  own  authority  to  come  into 
the  larger  scheme,  Mr.  Bowden  said  he  would  not  take  a 
dog-in-the-manger  policy,  and  on  lue  whole  he  felt  he  would 
have  to  come  into  the  other  scheme,  but  he  hoped  the  Com- 
missioners would  give  special  consideration  to  the  industrial 
area.  So  far  as  the  control  of  the  Joint  Authority  for  the 
larger  area  was  concerned,  his  intention  was  that  it  should 
only  be  over  operation  and  not  finance. 

Discussing  the  erection  of  capital  stations,  Mr.  Bowden  said 
that  the  co.st  of  plant  was  now  'JO  per  cent,  lower  than  last 
year,  and  cables  were  from  20  to  '25  per  cent,  lower.  He  did 
not  think  prices  would  fall  very  much  more  during  the  next 
tew  years,  and  therefore  there  was  no  need  for  undue  delay 
in  erecting  capital  stations.  He  felt  that  the  engineers  who  had 
drawn  up  the  technical  scheme  for  the  L.C.C-,  companies, 
and  Conference  of  Local  Authorities,  had  displayed  an  excess  of 
caution  in  dealing  with   this  matter. 

Sir  John  Snell  put  a  number  of  questions  tending  to  show 
that  there  was  no  substantial  difference  between  the  scheme 
on  the  engineering  side  and  the  engineering  proposals  for  the 
other  schemes,  except  as  regarded  the  position  of  the  generat- 
ing station.     Mr.  Bowden  agreed. 

Sir  John  Snell,  in  his  final  questions,  suggested  that  by 
breaking  up  the  large  area  into  a  number  of  smaller  ones  would 
be  reintroducing  the  difiiculties  already  experienced  by  supply 
authorities  through  the  existing  small  areas. 

Mr.  Bowden  said  it  was  all  a  question  of  getting  the  proper 
area,  and  he  reminded  Sir  John  that  the  companies'  scheme 
took  in  a  smaller  area  than  that  delimited  provisionally  by  the 
Commissioners. 

Mr.  E.  M.  Lacey  said  that  in  1918  he  was  instructed  to 
prepare  a  report  dealing  with  electricity  supply  in  West  Ham 
and  Poplar,  at  the  same  time  bearing  in  mind  the  supply 
in  the  area  now  called  the  East  London  area.  In  1919  there 
was  a  conference  of  electricity  authorities  with  the  Commis- 
sioners, and  at  that  conference  it  was  understood  that  if  any 
scheme  was  put  forward  dealing  with  a  part  of  London  on 
the  engineering  side,  it  must  contain  an  administrative  scheme 
for  the  whole  area  delimited. 

Sir  John  Snell  said  his  strong  advice  on  that  occasion  was 
that  all  parties  should  endeavour  to  come  to  an  agreement. 

Mr.  Lacev,  continuing  his  evidence,  said  he  was  asked  to 
prepar?  a  scheme  for  the  East  of  London,  and  in  doing  so  he 
came  to  very  much  the  same  conclusions  as  the  other  en- 
gineers, taking  London  alone.  Then  he  dealt  with  the  East 
London  area,  he  considered  whether  he  could  justify  erecting 
a  capital  station  earlier  than  would  be  the  case  with  the  larger 
area,  and  he  came  to  the  conclusion  that  he  could,  having 
regard  to  the  demand  and  the  priie  at  which  electricity  was 
being  supplied.  He  gave  the  figures  of  load  factor,  &c.,  given 
by  Mr.  Donald  in  his  opening  statement,  and  put  it  forward 
that  when  a  capital  station  was  erected  the  same  advantages 
would  accrue,  the  present  advantage  being  that  electricity 
was  supplied  in  the  East  London  area  at  2'2  per  cent,  less  than 
in  the  rest  of  London.  He  strongly  advised  against  putting 
any  new  plant,  other  than  that  already  ordered,  in  the  existing 
stations,  and  said  the  capital  station  should  be  proceeded  with 
so  that  it  could  bo  made  use  of  in  19'24  or  1925.  To  do  what 
was  proposed  in  the  L.C.C.  and  other  schemes,  was  to  continue 
the  present  bad  practice  of  adding  to  many  small  stations, 
and,  moreover,  it  would  be  necessary  eventually  to  centralis<> 
the  supply.  As  to  the  railway  load,  he  said  his  experience  of 
adding  a  tramway  load  to  a  general  supply  was  that  the  com- 
bined load  factor  was  higher  than  either  of  the  two  individual 
load  factors,  and  he  anticipated  that  the  same  thing  would 
be  found  to  be  the  case  with  railways,  and  thus  both  parts 
of  the  supply  would  benefit.  Railway  electrification  went  on 
so  gradually  that  the  supply  for  it  would  be  better  dealt  with 
as  part  ami  panel  of  a  general  suppl.v.  and  in  that  way,  the 
railway  companies  w-ould  get  electricity  more  cheaply  than 
by  putting  up  .a  separate  power  station.  . 


Mr.  l.MKV.  continuing  bis  evidence  on  Thursday,  July  7th. 
said  that  the  figures  of  cost  already  piven  were  per  unit  gene 
rated,  but  adding  charges  tor  working  oapital  (not  provided 
for  in  the  other  schemes)  administrative  charges.  ;ind  interest 
and  sinking  fund,  brought  the  total  cost  per  unit  generated 
in  19'3r.  to  0  999d  per  unit,  and  in  1931  to  0.912d  per  unit 
Thus  the  same  disparity  between  the  area  chosen  ,ind  the 
larg«r  area  which  already  ejdsted.  being  an  advantapa  of 
22  per  cent  in  favour  of  th«  East  London  area,  would  cootinae 
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to  exist  if  the  East  London  area  were  developed  on  the  linei 
laid  down  m  the  scheme. 

Summing  up  the  advantages  of  site  in  his  scheme  over  the 
others,  Mr.  L.tCEy  said  that  there  was  the  constructional  ad- 
vantage ef  not  having  to  construit  coaling  jetties — a  similar 
advantage  being  claimed  fur  the  iJeckton  site  at  a  saving  of 
£300.000— and  the  land  was  very  much  cheaper,  the  bulk  of 
it  being  marslj  land,  lor  the  5U  acres  available  for  buildings, 
ic,  he  had  allowed  ±'600  an  acre,  which,  he  thought,  was 
reasonable,  and  for  the  marsh  land  on  which  the  ashes  would 
be  dumped,  he  had  allowed  £lu0  an  acre. 

Cross-t'xaiuined  by  .Mr.  Henderson.  Mr.  IjACEy  said  the  Ad- 
visory Committee  of  Engineers  would  only  exist  during  the 
interun  period  of  live  or  six  years  until  the  capital  station  was 
erected,  and  when  that  time  arrived,  a  chief  engineer  would  be 
appointed  for  the  East  London  area,  and  it  would  be  necessary 
for  him  to  replace  the  .\dvisory  Committee  of  Engineers,  lie 
might  even  be  aiipointed  before  the  capital  station  was  built. 
When  tlic  undertaking  had  developed  sulficiently  for  the  capital 
station  to  be  erected,  he  was  inclined  to  the  view  that  there 
should  be  one  person  in  charge  of  the  whole,  with  the  neces- 
sary authority  to  see  that  his  requirements  were  carried  out. 

Mr.  He.ndehso.n  wished  to  know  to  what  extent  Mr.  Jyacey 
proposed  that  the  District  Committee  should  be  under  the 
control  of  the  Joint  Authority  for  the  larger  aiea.  As  first 
put  forward,  the  East  London  scheme  was  to  have  a  separate 
Joint  Authority  for  that  district;  now  that  had  been  aban- 
doned, and  a  District  Committee  was  asked  for.  with  financial 
autonomy.  In  that  way.  it  would  be  unfavourable  to  develop 
the  whole  of  Lxindon  on  an  economical  basis,  because  the 
non-industrial  areas  would  get  no  benefit  from  collaboration 
with  the  industrial  areas. 

Mr.  L.4CEV  said  that  in  dealing  with  a  large  industrial  area 
a  difference  of  O.ld.  per  unit  was  a  very  important  matter. 
whereas  in  non-industrial  areas,  even  0.'25d.  per  unit  difference 
was  not  material,  llicrefore,  if  the  linking-up,  financially,  of 
a  non-industrial  area  with  an  industrial  area  resulted  in  an 
increase  in  price  in  the  industrial  area,  it  might  make  all  the 
difference  to  the  success  or  otherwise  of  industries  in  that  area. 
During  this  cross-examination,  a  discrepancy  was  found  in 
the  figures  of  the  estimates,  but  even  so  it  was  agreed  that 
the  total  figure  of  cost  of  generation  was  less  than  that  shown 
in  the  L.C.C.  scheme.  .\t  the  same  time,  other  inconsistencies 
were  found,  and  Sir  John'  Sxell  requested  that  certain  tables 
ibould  be  redrawn. 

Answering  Mr.  Turner,  for  the  Conference  scheme.  Mr. 
Lacey  said  he  did  not  agree  with  preferential  tarifTs  in  par- 
ticular districts  under  the  tegis  of  a  Joint  Electricity  .Authority 
for  the  larger  area. 

Mr.  Ke.nnedv.  for  the  nine  companies,  put  some  questions 
to  show  that  in  some  parts  of  London  the  load  factors  were 
even  better  than  in  the  East  London  area. 

Mr.  Lacev,  replying  to  further  questions,  .said  he  did  not 
agree  with  the  policy  of  the  L.C.C.  in  proposing  to  extend 
the  Stepney  station  to  the  fullest  limit  of  its  capacity.  His 
opinion  was  that  no  other  plant  than  that  already  authorised 
and  in  hand  should  be  put  in  the  existing  stations. 

Sir  Harry  Haward  asked  if  the  engineer  of  the  .loint  Elec- 
tricity Authority  for  the  whole  area  should  have  any  control 
over  the  engineer  of  the  District  Committee. 

Mr.  Lacey  thought  not.  The  engineer  of  the  District  Com- 
mittee should  have  complete  control  of  that  district  as  far  as 
the  executive  work  was  concerned,  but  the  District  Committee 
would  bring  all  matters  before  the  engineer  of  the  Joint  Autho- 
rity, which  would  decide  whether  it  should  act  on  the  advice 
of  the  engineers  of  the  District  Committees. 

Sir  Harry  Haward  said  this  appeared  likely  to  lead  to  a 
duplication  of  officers  and  duties,  and  not  likely  to  lead  to  a 
reduction  of  the  cost  of  electricity  in  the  long  run. 

Mr.  Lacey  did  not  take  that  view.  He  had  included  £7.000 
nor  annum  as  the  administrative  expenses  of  the  District 
Committee  during  the  interim  period,  including  a  small  tech- 
nical staff. 

Sir  Harrv  Haward  then  contrast<'d  the  periods  adopted  by 
Mr.  Lacey  in  his  estimates  for  the  repayment  of  loans,  as 
being  too  high  compared  with  the  periods  usually  allowed. 

Mr.  Booth  asked  what  there  would  be  left  for  the  Joint 
Authority  to  do.  Mr.  Lacey  said  it  would  deal  with  broad 
qiK'stions  of  policy  and  finance. 

Mr.  I'AOE  drew  attention  to  the  fact  that  in  his  estimates 
Mr.  Lacey  had  put  down  £"20  per  I.W  as  the  cost  of  the  plant 
in  the  capital  station  by  192C  against  £-M  per  k\V  in  1931. 

Mr.  Lacfy  said  he  had  made  that  diHrrence  because  by  19.31 
m  >re  buildings  would  be  required,  and  the  cost  of  these  he 
estimated  would  more  than  offset  the  tendency  for  prices  to 
fall. 

During  the  afternoon  Mr.  Hrsdurson.  for  the  L.C.C.  en- 
tered a  protest  against  questions  of  administration  under  the 
Poplar  s<heme  lieing  left  to  counsel's  speech,  as  suggested 
by  the  chairman  yesterday.  Such  a  procedure,  he  said,  was 
hardly  fair  to  the  Tj.C.C.  and  others,  who  should  have  the 
opportunitv  of  te.sting  the  relationship  of  the  District  Com- 
mittee to  the  Joint  .\u(hority  for  the  larger  area,  for  instance. 
through  a  witoees. 

Sir  John  SsFt,!.  said  he  thought  the  point  was  a  good  one. 
and  it  would  be  in  Mr.  Donald's  o^^n  interest  to  put  forward 
a  witness  to  deal  with  this  aopect  of  his  rase,  seeing  that  the 
original  proposal  to  constitute  a  Joint  Electricity  Authoritv 
for  the  area  had  given  way  to  a  proposal  to  form  a  District 


Committee.  Questions  were  then  put  by   Sir  John   Snell 

as  to  the  ability  or  otherwise  of  engmeers  to  design  and  curry 
out  a  scheme  for  such  a  large  area  as  the  one  delimited  liy 
the  CommisMuncrs,  and  he  quoted  Chicago  and  the  K urth-i^,.st 
Coast  as  examples  of  what  he  meant. 

Mr.  Lacey  adhered  to  his  view  that  it  would  be  unwise  to 
put  the  whole  of  the  control  under  one  man  in  such  a  large 
area. 

Other  questions  put  by  Sir  John  Snell  were  directed  to  the 
point  that  a  Committee  of  Engineers  such  as  that  suggested 
under  this  scheme  would  lead  to  great  delay. 

Mr.  Lackv  said  the  jKiint  was  tuat  having  got  a  scheme  for 
a  definite  area,  it  would  be  possible  for  the  engineers  to  go 
ahead  at  once. 

Sir  John  reminded  Mr.  Lacey  that  under  the  terms  of  the 
Electricity  Supply  Act.  1919,  authorised  istributors  must  be 
supplied  at  a  price  not  exceeding  that  at  which  they  could 
supply  themselves  at  the  present  time.  Therefore,  he  could 
not  see  why,  if  Poplar  was  merged  in  the  larger  schoiiie,  the 
price  it  would  have  to  pay  for  energy  would  be  any  higher 
ihan  it  now  was. 

Mr.  P.  J.  Su'iTo.N,  F.I.C.A.,  handed  in  an  estimated  balance 
sheet  of  the  revenue  of  the  proposed  East  London  District 
Committee,  showing  details  of  the  estimated  costs  of  genera- 
tion in  1925  and  lyul,  the  total  figures  of  which  had  already 
been  given  by  Mr.  Lacey. 

Mr.  ilKNDiiusoN,  for  the  L.C.C.  asked  where  the  revenue 
for  the  District  Committee  was  to  come  from  under  the  scheme 
during  the  first  period,  until  the  capital  station  was  erect<;d. 
.\s  it  had  been  put  forward  the  scheme  was  that  the  exi.sting 
owners  of  the  stations  would  continue  in  possession  until  {heir 
plants  were  closed  down. 

Mr.  Sutton  agreed  that  in  these  circumstances  the  District 
Committee   would   have  no  revenue. 

Sir  PIarry  Haward  said  that  what  he  wanted  to  know  with 
regard  to  the  scheme,  and  at  le  ast  one  other,  was  what 
revenue  the  Joint  Authority  or  District  Committee  would 
have  until  the  capital  stations  were  built.  He  hoped  that  that 
information  would  be  forthcoming  before  the  inquiry  was 
concluded. 

Mr.  Donald  said  that  he  frankly  stated  that  under  his 
scheme  there  would  be  no  revenue  for  the  first  five  ye-irs, 
or  until  the  capital  station  was  in  operation. 

After  a  short  discussion  as  to  procedure,  it  was  decided  to 
adjourn  until  T^iesday.  July  l'2th,  the  reason  being  that  certain 
financial  witnesses  for  the  three  previous  schemes  who  have 
to  be  recalled  would  not  be  ready  for  the  followng  day,  neither 
would  it  be  convenient  for  Mr.  Donald  to  call  his  witness  on 
the  administrative  side  of  the  scheme,  w-hilst  the  railway  com- 
panies, the  next  on  the  list,  also  were  not  ready. 


At  the  opening  of  the  inquiry  on  Tuesday,  July  12th,  Sir 
John  Snell,  speaking  to  Mr.  Mor.5e,  said  it  would  be  advisable 
and  useful  if  he  could  put  in  some  evidence  showing  the  growth 
of  the  load  in  the  County  of  London  and  West  Kent  Com- 
panies' area,  and  the  effect  of  the  Barking  station  on  the  areas 
of  the  company  inside  London.  Mr.  Morse  promised  to  con- 
sult with  bis  clients  on  the  matter. 

Mr.  Donald  then  handed  in  the  resolution  passed  by  the 
Poplar  Borough  Council  authorising  the  submission  of  the  East 
London  scheme. 

Sir  John  Snell  then  asked  Mr.  Donald  to  call  his  witness  to 
deal  with  the  administrative  portion  of  the  East  Ixmdon 
scheme. 

Mr.  Donald  said  the  difficulty  was  that  having  been  asked 
by  the  chairman  to  deal  with  that  in  argument,  he  had  re- 
lea.sed  the  witness  whom  he  intended  to  call,  and  coula  not 
get  hiui  back  from  the  country,  and  he  felt  he  had  been  pre- 
judiced by  the  course  the  proceedings  had  taken.  All  he  could 
do  was  to"  (;all  a  witness  for  the  Poplar  Borough  Council,  and 
do  the  best  he  could  in  the  circumstances. 

Mr.  Tate,  assistant  manager  of  the  Poplar  Electricity  De- 
partment, handed  in  a  scheme  for  the  formation  of  the  Dis- 
trict Committee  on  the  lines  of  the  proposals  made  by  the 
Conference  of  Local  Authorities  at  the  time  when  it  was  pro- 
posed to  divide  London  into  four  areas  for  the  purpose  of 
electricity  supply.  ITiis  statement  differetuiated  between  the 
executive  functions  of  the  Joint  Authority  and  the  District 
Committee.  It  was  suggested  that  the  Joint  Authority  snould 
make  such  regulations  as  were  necessary  to  bring  about  co- 
ordination of  supply,  such  as  provision  of  new  generating 
station,  laying  mains,  extending  existing  stations,  shutting 
down  stations.  &c.,  the  supervision  of  w-orking  arrangements 
between  one  District  Committee  and  another,  charges,  &c. 
Each  district  would  have  its  own  capital  .stations  and  subsidiary 
stations,  but  each  district  would  be  connected  up  electrically, 
and  it  was  over  the  arrangements  for  this  that  it  was  propo.^ed 
the  Joint  Authority  for  the  whole  area  should  have  control. 
On  the  other  hand,  the  District  Committee  should  have  powers 
to  appoint  nn  .\(lvi.>i(iry  Committee  of  Engineers  consisting  of 
the  chief  eiigineers  of  the  undertakings  in  the  district,  which 
cr)inmittee  should  carry  out  the  same  duties  within  the  Dis- 
trict as  were  to  be  carried  out  by  the  Joint  .Authority  as  be- 
tween the  variouo  Districts.  .'Vs  to  loans,  it  was  sugcested  that 
the  Joint  Authority  should  raise  them  on  behalf  of  the  District 
Committee  or  Committees  on  the  security  of  the  rates  of  the 
whole  .Trea  of  the  Joint  Authority. 

Sir  Harry  Haward  said  this  would  involve  the  .Joint  Elec- 
tricity Authority  in  lending  money  to  a  Committee  of  itself. 
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Mr.  Donald  said  it  waa  done  every  day  under  the  Education 
Act,  the  Education  Committeea  having  separate  accounts.  The 
Joint  Authority  could  raise  loans  and  place  the  proceeds  at  the 
disposal  of  the  District  Committees,  as  was  done  in  the  case 
of  Education  Committees.  Where,  however,  the  Joint  Autho- 
rity did  not  approve  of  certain  proposals  of  a  District  Com- 
mittee, and,  on  appeal  to  the  Commissioners,  the  scheme  waa 
passed,  then  the  loan  should  be  raised  by  the  District  Com- 
mittee on  the  security  of  the  rates  of  the  particular  district. 
This,  however^  would  bo  avoided  if  a  Joint  Committee  was  set 
up  under  Section  8  of  the  Electricity  Act  of  lyO'J. 

Mr.  Crav  Hendehso.n,  cross-examining  for  the  L.C.C..  was 
told  by  the  witness  that  the  administrative  scheme  had  not 
been  before  the  Poplar  Borough  Council,  because  there  had  not 
been  time. 

Witness  agreed  that  in  some  degree  this  scheme  would 
locahse  electricity  supply,  but  it  would  be  in  areas  large  enough 
for  economical  distribution  and  for  self-control,  which  was 
very  different  from  the  present  state  of  aflairs. 

Mr.  Turner  put  it  that  the  District  Committee  would,  under 
the  scheme,  have  a  power  of  appeal  to  the  Commissioners 
against  the  Joint  Electricity  Authority  of  which  it  was  a  Com- 
mittee.    Witness  agreed. 

Mr.  Donald,  in  re-examination,  said  all  the  difficulties  sug- 
gested in  the  working  of  this  proposal  would  also  arise  in  con- 
nection with  the  Companies'  scheme. 

Sir  Harry  Haward  said  it  was  quite  possible  that  any  Joint 
Electricity  Authority  might  decide  to  work  the  area  by  Dis- 
trict Committees  as  suggested  by  Poplar,  but  he  understood 
the  East  ixindon  scheme  went  further  and  asked  for  autono- 
mous powers,  at  any  rate  financially. 
Mr.  Tate  said  that  was  so. 

Sir  Harry  Haward  :  And  have  the  credit  of  the  central 
authority  for  raising  money? 

Mr.  T.ATB  said  not  necessarily,  because  he  believed  the  East 
London  area  would  be  able  to  raise  its  own  capital  on  satis- 
factory terms. 

With  the  handing  in  of  some  revised  tables  of  estimates  in 
regard  to  the  engineering  aspects  of  the  scheme.  Mr.  Donald 
closed  his  case. 

Mr.  Cray  Henderson,  referring  to  the  Conference  between 
the  L.C.C.,  the  Conference,  and  the  Companies  regarding  the 
purchase  of  undertakings,  said  it  had  been  found  impossible  to 
come  to  an  agreement,  as  the  local  authorities  desired  certain 
terms  with  regard  to  acquisition  of  the  Companies'  undertak- 
ings, which  the  L.C.O.  did  not  agree  with,  nor  did  the  Com- 
panies. 

Mr.  Turner,  for  the  Conference  of  Local  Authorities,  said 
that  certain  resolutions  had  been  passed  by  the  Executive  of 
the  Conference  deahng  with  the  question  of  purchase.  The 
main  point  of  these  was  that  the  Executive  did  not  feel  justi- 
fied in  considering  the  question  of  purchase  coupled  with  an 
extension  of  the  Companies'  distributing  powers,  without  con- 
sulting the  whole  of  the  members  of  the  Conference. 

Sir  John  Snell  said  it  seemed  that  the  mam  point  in  dispute 
waa  the  point  of  the  extension  of  the  Companies'  Ufe  as  distri- 
butors. 

Mr.  Turner  said  if  the  uifficulty  of  dealing  w'ith  the  acquisi- 
tion of  the  Companies'  apart  from  any  extension  of  distributing. 
rights  could  be  got  over,  it  would  go  a  very  long  way  towards 
agreement.  It  was  intended  to  hold  a  full  meeting  of  the  Con- 
ference to  consider  the  position,  but  the  Executive  Committee 
did  not  feel  it  could  go  further  than  it  had  in  the  resolutions 
that  had  been  pas.sed.  All  the  proposals  for  extending  the 
Companies'  distributing  rights  had  been  brought  up  since  the 
inquiry  began,  and  he  was  not  yet  sure  what  attitude  some  of 
his  local  authorities  might  now  wish  to  take  with  regard  to  it. 

Sir  John  Snell  said  the  Conference  must  be  fully  aware 
that  there  was  no  power  to  compel  the  Companies  to  come  into 
any  scheme  for  the  re-organisation  of  electricity  supply  in  the 
area,  and  could  they  expect  the  Companies,  as  it  were,  to  give 
something  for  nothing 'i' 

Mr.  Turner  said  that  was  hardly  the  view  w'hich  the  Cnnfex- 
ence  Executive  took.  They  frit  that  if  the  Companies  got  the 
cost  of  their  stations  less  depreciation,  and  a  guarantee  of  elec- 
tricity at  no  higher  price  than  that  at  present  possible,  then 
they  "had  got  sufficient  consideration  without  any  question  of  an 
extension  of  distrilmting  powers. 

Sir  John  Snell  said  that  speaking  on  his  ow'n  responsibility 
he  sincerely  hojjed  this  opportunity  for  the  L.C.C..  the  Com- 
panies, and  the  local  authorities  to  come  to  an  agreement  would 
not  be  lost.  As  things  stood,  the  L.C.O.  could  in  1928  give 
notice  to  acquire  all  the  Companies'  undertakings  in  London. 
The  L.C.C.  was  willing  to  agree  to  an  extension  of  the  Com- 
panies' distributing  powers,  with  a  view  to  inducing  the  Com- 
panies to  come  into  a  scheme  at  once.  If  the  Companies  wore 
purchased  under  the  term."  of  tue  Act  of  1888.  the  cost  would 
be  more  than  the  terms  now  proposed  by  the  nine  companies, 
and  could  Mr.  Turner  suggest  any  means  for  consolidating  the 
supply  without  the  assent  of  the  Companies?  He  imagined 
the  answer  was  "  No."  [Mr.  Turner  agreed.]  Therefore,  if 
the  Companies  were  willing  to  sell  their  stations  or  allow  con- 
trol practically  at  once  and  upon  fenns  which  were  less  than 
under  the  1888  ."^ct.  could  they  expect  them  to  do  it  without 
some  quid  pro  quo'.' 
The  matter  was  left  there  for  the  moment. 
Mr.  Tylor  then  opened  the  case  for  the  L.B.  &  S.C.  Railway 
and  the  G.E.  Railway. 

{To  be  continued.) 


The  Sheffield  Corporation's  Scheme. 

What  follows  is  an  abstract  of  the  scheme  that  baa  been 
submitted  to  the  Electricity  Commissioners  on  behalf  of  the 
Corporation  of  the  City  of  Sheffield  (Mr.  S.  E.  Fedden  being 
tlie  general  manager  and  engineer  of  the  electricity  depart- 
ment) for  the  constitution  of  a  Joint  Electricity  Authority 
for  the  North-East  Midlands  Electricity  District.' 

The  scbeuie  is  divided  into  administrative,  technical,  and 
financial  sections,  and  iiroposes  that  the  Authority  shall  consist 
of  18  members,  of  whom  12  will  be  appointed  by  the  City 
Council  of  Sheffield  and  the  County  Borough  Council  of 
Rotherham,  and  one  eacli  by  the  Borough  Councils  of  Chester- 
field and  Doncaster,  and  the  County  Councils  of  the  West 
Riding  of  Yorkshire.  Derbyshire,  Nottinghamshire  and 
Lindsey. 

The  .Vuthority  may  give  notice  to  the  Yorkshire  Electric 
Power  Co.  requiring  it  to  sell  to  the  .Vuthority  so  much  of 
its  undertaking  as  is  within  the  district  upon  the  terms  set 
out  in  Section  2  of  tbe  Electric  Lighting  Act.  1888. 

Regarding  the  second  or  technical  part  of  the  scheme,  it  is 
proposed  in  the  first  instance  to  interlink  the  generating 
stations  at  Neepsend,  Blackburn  Meadows,  and  Rotherham. 
Later,  as  required,  linka  will  be  carried  out  as  follows  :  (1)  ■ 
Rotherham,  Mexborough,  Doncaster.  (2)  From  Neepscnd  to 
Dronfield,  Sheepbridge,  Chesterfield.  Clay  Cross,  Staveley, 
Barlborough,  and  Eckington.  (S)  Blackburn  Meadows  andyor 
Rotherham  to  Ecclestield  and  Chapeltown.  (4)  Blackburn 
Meadows  and/or  Rotherham  to  Rotherham  Main  Colliery, 
Treeton.  Waleswood,  Kiveton  Park,  Sbireoaks,  and  Worksop. 
(.5)  Rotherham  to  Greasborough.  Kilnhurst.  Rawmarsh.  and 
Wath-on-Dearne.  (6)  Rotherham  to  Silverwood,  Thurcroft, 
Dinnington,  and  Maltby.  (7)  Mexborough  to  Yorkshire  Main 
Colliery  and  Doncaster  or  vice  versa. 

The  system  to  be  adopted  will  be  three-phase  alternating 
current,  50  periods.  The  main  transmission  pressure  will  be 
11.4U0  volts,  or  higher  if  necessary,  and  will  be  stepped  up 
to  these  pressures  from  the  existing  generating  pressure,  which 
in  the  majority  of  the  stations  is  either  11.400  or  6,600  volts. 
The  suggested  transmission  lines  will  be  14  in  number,  of 
which  six  will  consist  of  single  cables  and  seven  of  duplicate 
cables,  while  that  from  the  Doncaster  new  station  to  Kirksan- 
dall  will  be  an  overhead  line.  All  the  lines  will  be  at  a  pres- 
sure of  11,400  volts,  except  that  from  Rotherham  to  Silverwood 
and  beyond,  which  will  be  at  6.600  volts;  ij-core  cable  of  0.25 
sq.  in.  section  will  be  used  throughout.  Provision  wiU  require 
to  be  made  for  one  10.000-kW  transformer  with  switchgear  at 
the  Rotherham  station,  and  the  following  extensions  of 
plant  are  in  course  of  construction  or  authorised  to  be  pro- 
ceeded with  :  Chesterfield.  3.000  kW  at  6.600  volts;  Doncaster. 
6,000  kW  at  3,000  volts;  Rotherham,  30,000  kW  at  6,600  volts; 
Sheffield.  53.500  kW  at  11,400  volts. 

The  maximum  loads  estimated  for  the  first  five  years  for 
the  main  generating  stations  are  as  follows;  Buxton,  400  kW ; 
Chesterfield.  5.344  k\\  ;  Doncaster,  O.UOO  kW ;  Mexborough, 
1,500  kW;  Rotherham,  36.000  kW;  Sheffield.  100.000  kW ; 
\N'ork.-^op,  650  kW  ;  total.  149,894,  say,  150,0t)0  kW. 

The  additional  demand  anticipated  from  existing  installa- 
tions of  private  plant  is  15.000  kW',  and  that  from  the  coal 
owners  is  5,0UU  k\\ .  'Ihe  allowance  for  spares  is  57,000  kW, 
and  the  existing  plant  installed  or  authorised  amounts  to 
210,610  kW,  which,  less  the  Sheaf  Street  station  that  is  to 
be  discarded,  leaves  a  balance  of  further  plant  required  by  the 
end  of  the  first  period  of,  say,  2t».0tl0  kW. 

The  estimated  maximum  demand  for  second  period  of  de- 
velopment is  :  Maximum  demand  at  end  of  first  period.  170.000 
kW;  10.0(A)  kW  per  annum  of  local  loads.  60,000  kW;  rail- 
ways. 40,000  kW ;  coalowners,  20,000  kW ;  allowance  for  spare. 
93,000  kW. 

The  existing  plant  at  end  of  first  period  is  227.000  k\\ . 
leaving  balance  of  plant  required  by  end  of  the  second  period 
of  146,000  kW. 

The  maximum  loads  that  can  be  provided  for  during  the 
first  five  years  by  the  undertakings  with  existing  plant  and 
extensions  alreadv  sanctioned,  allowing  25  per  cent,  for  spare, 
will  be  155,000  kW.  which  shows  a  difference  of  15,000  kW, 
plus  its  proportion  of  spare,  making  2(.).t)00  kW  additional  plant 
required  during  the  first  five  years,  to  be  installed  as  de- 
termined. During  the  second  period  of  development  it  is 
anticipated  that  the  maximum  loads  on  the  generating  stations 
of  the  authorised  undertakers  will  have  increased  to  280,000 
kW,  and  with  a  reasonable  allowance  for  spares,  a  total 
maximum  plant  capacity  of  373,0(X)  kW  must  be  provided,  to 
meet  which  the  aggregate  plant  installed  will  amount  to 
227  OtW  k\V  leaving  a  balance  of  excess  load  over  plant  capacity 
of  146,000  kW. 

The  additional  plant  required  will  be  provided  as  follows  : 
At  Blackburn  Meadows.  30.tXX>  kW  ;  at  Rotherham,  30.tXIO  kW  ; 
and  at  the  new  stations  at  Doncaster  and  Mexborough.  90.000 
kW.  increasing  later  to  12<ltXK)  kW. 

As  the  plant  at  the  following  stations  becomes  obsolete  it 
will  be  discarded,  provided  an  alternative  and  cheaper  supply 
is  available  : — The  Sheiif  Street  and  Kelham  Islami  stations  of 
the  Sheffield  undertaking  and  the  existing  stations  at  Chester- 
field. Donca.^tor.  Worksop.  Mexborough,  and  the  Rotherham 
No.  1  station.  The  scheme  will  include  provision  for  supply- 
ing the  railw  ays  in  the  area  with  an  extra  high-pressure  supply 
into  sub-stations  at  convenient  centres. 
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17,200.     "  Electrical  transmitter  microphones."     B.  A.  Pilkington.     June  23rd. 

17,SM.  "  Electric  signalling."  B.  Davies  and'  Eastern  Telegraph  Co.,  Ltd. 
June  23rd. 

17.236.    "  Radio  telegraph}  and  telephone."    W.  G.  Gold.    June  23rd. 

17,240.  "  .Nlertur) -vapour  pumps  for  hifi^  vacua."  .\kt.-Ges.  Brown,  Boveri 
el   t"ie.     June  23rd.     (Switzerland.  July  17th,  1990.) 

17.^.  "  Pressure  responsive  circuit  controllers."  Igranic  Eleclric  I'o.. 
Ltd.  (Culler-Hammer   Manufacturing  Co.).     June  23rd. 

17,252.  "Continuous-action  synchroniser."  R.  Esnaull-Pelteric.  June  23rd. 
(France.  August  10th,  1920.) 

17,255.  "  Control  of  electrically-propelled  vehicles."  Electro-Mech.inical 
Brake  Co.,  Ltd..  and   M.  J.   Pattison.     June  23rd. 

17,258.  "  Motors  for  high-frequency  electro-magnetic  current  or  eUctrn- 
magnetic  waves."    H.   Fl.iuson.     June  23rd.     (Germany,  June  23rd.  1920  ) 

17.S65.     "  Electric-cable  connections."     H.   F.   Shanahan.     June  24lh. 

17.273.  "Speed  control  of  alternating-current  electric  motors."  K,  E 
Keelan  and  .\.  H.  Railing.    June  21Ih. 

17,280.     "  Electro-plated  vessels."     S.  Gladwiiv.     June  24lh. 

17,289.     "  Sparking  plugs."    \V.   P.  Thompson    (Taafle).     June  24th. 

17,297.  "  Mounting  electric  motor  for  providing  power  for  domestic  uses." 
P    Berard.     June  24th.     (France.  June  26th,  1920.)     , 

17.299.  "  Supports  for  electric  lamp  holders."  \V.  Barnett;  B.StT.  Electric 
Fittings  Co.,   F.  .Saunders  and   P.  J.  Thompson.     June  24th. 

17.300.  "  Electric  switches."    J.  B.  Tucker.     June  24th. 
17,307.     "  Sparking  plugs."    J.Richardson.     June  24th. 

17,324.  "Electric  furnaces."  L.  J.  Hancock  and  T.  R.  Hancock.  -  June 
24th. 

17,326.  "  Influence  electrical  machines."  L.  Vogel.  June  24th.  (Switzer- 
land, July  2nd,  1920.)  '         '  :■■:.■. 

17.331.  "  Safety  apparatus  for  automatic  disconnection  o(  faulty  electric  cir- 
cuit sections."     M.   Hochstadter.     June  24th.  '      ,f      * 

17.332.  "  Self-induction  coil."  Felten  &  Guilleaume  Carlswerk  Akt.-Ges 
June  24th.     (Germany,  June  24th,  1920.) 

17.336.  "  Wireless  transmission  of  electrical  energy."  E.  Alracide  y  Salaza. 
June  24th. 

17.337.  "  Recording  devices."  British  Thomson-Houston  Co..  Ltd.  June 
a4th.     (United  States,  June  24th,  1920.) 

17.338.  "  Electric  switches."  British  Thomson-Houston  Co.,  Ltd.,  and 
General   Electric  Co.     June  24th. 

17,351.  "  Removable  device  for  establishing  electrical  connection  between 
coupling  parts."    A.   Courtois  .mil  J.   Roullier.     June  24th.     (France.  April  1st.) 

17,361.  "  Preparing  and.  transmitting  telegraphic,  S:c.,  messages."  .\.  C. 
Baronio.     June  24th. 

17.365.  "  Electric  conductors."    W.  P.  Granville.     June  24th. 

17.366.  "  Wireless  receivers."  R.  B,  Ransford  (Soc.  Franjaise  Radio-Elec- 
trique).    June  24th. 

17.367.  "  Electrk:  relays."  R.  B.  Ransford  (Soc.  Franjaise  Radio-Elec- 
trique).     June  24th. 

17.396.  "  Commutators  or  distributors  for  electric  ignition  svstem."  F.  E. 
W.  Baker.     June  25th. 

17,399.  "  Electro-magnetic  wave-receiving  arrangement."  Soc.  Fran<j,iise 
Radio-Electrique.     June  2Slh.     (France.  November  3rd,  1916.) 

17.405.  "  Dav  and  night  electric  way  indicators."  W.  T.  Hughes  and  L. 
Perks.     June  25th. 

17,413.  "Brush  holders  for  dynamo-electric  machines."  W.  H.  F.  Higgs. 
June  25lh.  ■ 

17,449.    "  Electric  lamp  holders."    H.   B.  Prentice.    June  27th. 

17.457.  "  Electric    transmitter   microphones."     E.    D.   Young.     June  27th. 

17.458.  "  Finger  stall  device  of  electric  horn  control  lor  automobiles." 
W,    J.   Campbell.     June  27th. 

17.461.     "  Dynamo  cut-out."    J.  B.    Bignamy.     June  27th. 

17.463.     "Globe-holders   for   electric    lights."    J.   C.   Whitlock.     June  27th. 

17,465.     "  Generator."     D.    Suchostawer      June    27th. 

17,493.  "Adjustable  device  (or  conveying  electric  current.  Huids.  ic." 
J.  W.  Harris  and  E.  J.  Shave.    June  27th. 

17.495.  "  Flvwhecl  dynamotors  for  internal-combustion  engines."  R.  L. 
Aspden.     June ■27th. 

17,506.  "Arrangement  of  electrodes  for  (using  electrolvtic  apparatus"  T. 
Kolkin.     June  27lh. 

17,513.     "  High-frequency   electrical   apparatus."    R.    P.    Fuge.     June  27th. 

17.518.  "Control  system  for  motors."  W.  J.  Mellersh-Jack-on  (.Soc.  des 
Etabtissements   Gaumont).     June   27th. 

17,525.     "  Electric   switches."     G.    V.    Twiss.     June   27th. 

17,536.  "  Electric  heaters."  F.  F.  D.  Davidson  and  L.  M.  Waterhouse. 
June   28th. 

17,567.     "  Electrical  transmitter  microphones."     B.   A.  Pilkington.    June  28lh. 

17,576.  "Telegraphic  apparatus  for  transmitting  tncssages,  drawings,  Ac." 
P.   M.  Macintvre.     June  2Sth. 

17,583.  "  Electric  switches."  A.  P.  Lundberg,  G.  C.  Lundbcrg,  P.  A. 
Lundberg,  and  G.  Pegg.     June  2Slli. 

17,.'i85.    "  Electro  magnets."    J.  .\,-ale  and  J.  A.  Manners  Smith.     June  28ih. 

17,586.    "Audible  signalling  devices."    K.  O.   Leon.    June  28lh 

17,594.     "  Electric   rotating    furnaces."    C.    E.    Cornelius.     June  28th. 

17,597.  "  Electric  measuring  and  indicating  instruments."  R.  H.  Barbour 
and    A.    J.   .Martin.     June   28th. 

17,600.  "  Magnetic  locks  for  electric  lamps  (or  mines,  ic."  F.  J.  Turquand. 
June  28th. 

17,603.  "  Electric  motors."  Igranic  Electric  Co.,,  Ltd.  (Cullei^lja(nmcr 
Manufacturing  Co).    June  28th. 

17.607.  "  Reflecting  devices."  British  Thomion-Houslon  Co.,  Ltd.,  and 
W.   .Millner.    June  28th. 

17.608.  "  Electric  switch  boxes  "  British  Thomson-Houston  Co.,  Ltd.  (Gene- 
ral   Electric  Co.).    June  28th. 

17,615.  "Electric  protective  svstems."  MetropoIitan-\'ickcrs  Electrical  Co., 
Ltd.    June  28th      (U.S.A..   October    9th.   1930.)    ' 

17,618.  "  Electric  bell."  E.  Magerle  and  J,  Get,  $te>ner.  June  28th 
(Austria,  June  28lh,   1920.) 

17,621  "  Electricallv  braking  motor  vehicles."  P.'  V.  Powell  'and  P.  E 
Smith.     June  28lh.  •    ■         .  i:       ■ 

17.632.     "  Eluctro  magnets."    J.  Neale  and  J.  A.  M.mncrs  Smith.      June  28th 

17.634.  "  Variable-speed  gear  of  portable  elertric  drilling  maehinej."  F.  W 
White  and   White.  Jacoby  4  Co.,  ijd.    June  ?8th. 

17,646.  "  Insulated  bars  for  coupling  up  electric  switches."  J.  Applebv. 
Jun«  29lh.  ' 

17,676.  "Shade  retaining  ring  (or  electric  lamp  ^socketfc'"-  -H, 'If.  Bennett. 
June   29th. 

17.682.     "  Metal   filanvni    imMn.|p«cent   lamps."     J.'  A.    Orange.     Jutie  29th. 

17.683'  "  Induction  motors  "  G.  H.  Fletcher  and  Metropolilan-VickMS 
Eletlriral  Co..  Ltd.     June  2nth. 

17.703  '  High-freq.ienci  amplifiers  (op  fSdio-  iWlegfatfhy  •  or  Mlephony." 
W.   R.  H.  Tiogey.    June  29lh.  .         .,      ,    •        .;, 

17.704.  ".Automatic  temp.'ratur.-.rontrx>ililig  devicel  for'  Vlectric  "hpating 
apoliances."     B     R.    Wingfield.     June  29lh  . '. 

17,708.  "  Electrical  apparatus  lor  exploiii'e  rfiolor.4,"  V*.  P^quit.  June 
»ih-,  (United  States,  August  17th.  1920.) 

17.712.  "Utilising  small  electric  forc-s  to  conti'ol  larger  forces."  F.  H 
H.ivne!   Remage.     June  29th. 

17.718.    "  Multiple  electric  conductor?."     Vickers.  Ltd..  (J.  Wearham).     June 

nth. 


17,7£2.  "  Electro  magnetic  switches,"  British  Thomson-Houston  Co.,  Ltd 
(General    Electric  Co.).     June  29th. 

W,727.'  "  Cut-ctut  lor  -^leclric  ciMlits."  Baverische  Elektricilals-Industrii 
Rott  tt  lx>.    June  29lh.    ((ieripahv,  July  IStn,   1920.) 

17,735.  "  Logometers."  A.  McNab.  June  29th.  (United  States,  September 
30th,  1920.) 

17,7Jd.  "  Elecirotle.s  for  electric  welding."  J.  H.  Patterson,  Premier  Elec- 
tric Welding  Co..   Ijd.     June  SO.lh.   . 

17,748.  "  Electric  apparatus  (or,  scndiftg  out  time,  &c:";  M^  p.  i^vre*Bulle 
June  a9th.  '     "  -  r.  • 

17.765.  "Secondary  cells  or  batteries  fot.  electricity  storage."  C.  G.Smith 
June  30tK.  ,».-,.-, j..,.      , 

17,784.     "  Electric  acoumulatorSj "     G.   J.  J.    L.  de  Vos.     June   30th. 
"17,78,").     "  Electricallv-operated  switches,  &c."     L.H.Wordsworth.     June  Stlili 

17,780.     "  (Kiill.iling-  gMr    for  «4i!crric  ta-ns.' Sc."    A.M.    Railing.     Julv'    U. 
■  17,798..  "Electric   heating. eleiilents."     W.    W«?k5.     June  SOth, 
-  17,801.     "  Electric  commutators  or  distributors."    G    H.  Jackson.     June  30th. 

17.802.     "  Electric    insulators."     G.    V.    Twiss.     June   30th. 

17.811.  "  Electric  conductors."  British  Thomson-Houston  Co..  Ltd.  (General 
Electric  Co.).     June  30th. 

17.812.  "  Speed-regulating  mechanism  .for  Hvnamo-electric  machines."  British 
Thomson-Houston    Co.,    Ltd.    (General    Electric    Co.).     June   30th. 

17.815.  "  Utiliser  for  ambient  and  natural  electtb-magnetic  energy  derived 
from  any  luminous  source."     .\.   Mancini.     June  30th. 

17.820.     "  Dvnamo-electric    machines."    .A.   H.    Midglev.    June    30th. 

17.822.     "Electric    furnaces."     V.    Sgadari.     June    30th. 

17,839.  "  Negative  resistance  devices  for  electro-magnetic  wave  systems,'  itc." 
Radio-Communication   Co.,  Ltd.,   and  J.   Scott-Taggart.     June   30th. 

17,844.  "  Protective  apparatus  (or  electrical  systems."  Metropolitan-Vickers 
Electrical    Co..    I.t.l.     Junc30lh:     ll'nited    States,   September  8th,    1920.) 

17,856.  "  Electric  switches  forming  part  of 'incandescent  lamp  fittings." 
F.    P.  Waltho.     July  1st.  •  • 

17.870.  "  Means  for  handling  loads',  on  electrically-driveh  trucks."  '  C.  Di 
Cupplediich    and    J.    E'   Stott.     July   1st. 

17,895.  "Elertric  switches."  "tt"  T,.  Barber  and  Midland  Electric  Mipii- 
facturing   Co.,   Ltd.     July    1st.  '  ' 

17,924.  "  Switch.gear '  for  electric  currents."  Maschinenbau  Akt.-Ges,  See- 
bach-Zurich    and   J.    E.    Pollak.     July   1st. 

17,926.  "  Preventing;  burning  out  of  pressure-reducing  valves."  Chemische 
Fabrik    Griesheim-Elektron.     Julv    1st.     (Germanv,    Julv    19th,    1920.) 


PUBLISHED     SPECIFICATIONS. 

The   numbers  in  parentheses  are  those  under  which    the  specifications   will    be 
printe*!    and    abridged,   and    all    sub.sequent   proceedings  will    be   taken. 


■  Spark    plug: 

transfer 


1818. 

A.    Press.     August    15th,    1917.     tll8,632.) 


1818. 

s."     P.      Rabbidge.     December      19th,       1918. 


31.575.     "  Elecltii 
(138,826.) 

31,786.  "  Dynamo  electric  machines."  British  Thomson-Houston  Co.,  Ltd., 
and    F.   P.    Whitaker.     December   18lh.   1919.     (164,7711.) 

32,197.  "  Electric  lamps."  W.  K.  Bullimore.  December  23rd,  1919. 
(164,7«2.) 

i8ao. 

752.  "  Electrically-operated  cranes,  hoists,  and  the  like."  W.  H.  Scott  and 
J.   Benllev.     January  9th,   1920.     (164,784.)     ' 

3,352.  "  Telephones."  R.  L.  Murray  and  Telephone  M.Hiulacluting  Co. 
(1920),    Ltd.     February    3rd,    1920.     (164,790)  " 

3,879.     "  Electric  switches."    J.  A.  Crabtree."     February  9th,  1920.     (164.794.) 

4,244.  "  Device  lor  determining  the  direction  ol  submarine  sound  waves," 
Signal    Ges.     June  5th.  1918.     (138,918.) 

4,306.     "  Electric  switches."     E.  Waterhouse.     February  12th,  1920.     (164,799.) 

4,667.  "Storage  batteries."  G.  J.  van  '^waay.  February  15th,  1919. 
(139,169.) 

6,914.  "  Electric  condensers."  L.  Segal.  August  14lh,  1919.  (Addition  to 
146.925)     (149,646.) 

7.210  "  Electrical  liquid  heaters."  W.  Marples.  December  3rd,  1920. 
(164.820.)  '  • 

7,348.  "  Electric  switches."  British  ThomsomHooston  Co.,  Ltd.  (General 
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THE     RriJHER    INDUSTRY. 

'J'nK  iiositiori  1.1'  llir  rubber-growing  industry  is  reaching 
a  olimas  following  successive  attempts  to  bring  about 
stabilisation,  none  of  whicli  has  attained  any  real  suc- 
t^ess.  Towards  the  end  of  hist  j-ear  the  members  of  the 
Rubber  Growers'  Association  (which  includes  most  of  the 
large  British-owned  Eastern  estates)  agreed  voluntarily 
to  reiluce  their  output  to  2.")  per  cent.,  and  although  this 
understanding  was  loyally  adhered  to,  the  surplus  rubber 
in  existence  to-day  is  greater  than  it  was  then.  There 
are  now  between  70,000  and  80,000  tons  stored  in  New- 
York,  and  something  like  78,000  tons  hero,  while  it  is 
estimated  in  directions  which  should  be  well-informed, 
that  the  stocks  available  for  sliipment  in  the  East  are 
about  100,000  tons.  In  order  to  put  the  trade  on  a 
better  footing  the  Rubber  Growers'  Association  has  now 
formed  the  Rubber  Producers'  Corporation,  with  the 
object  of  controlling  the  rubber  output  of  its  members. 
fixing  the  selling  price  and  regulating  the  sale  of  such 
rubber,  controlling  the  opening  up  of  fresh  rubber  plan- 
tations by  its  members,  and  generally  of  assisting  to 
finance  the  stocks  of  its  constituents.  As  the  Corporation 
is  concerned  only  with  British-controlled  plantations,  if 
is  proposed  that  a  similar  Corporation  be  formed  simul- 
taneously to  include  estates  owned  by  Dutch  interests 
and  by  companies  or  individuals  in  the  Dutch  East 
Indies,  a  working  agreement  being  entered  into  between 
the  tw-o  Corporations,  to  ensure  uniformity  of  action. 
The  Rubber  Producers'  Corporation  will  not  go  to  allot- 
ment until  the  owners  of  at  least  2,200,000  acres,  inclu- 
sive of  the  Dutch  Corporation  membership,  have  agreed 
to  come  into  the  scheme.  The  capital  of  the  British  enil 
of  the  organisation  will  be  j;2,U00,000,  with  borrow- 
ing powers  either  on  debentures  or  otherwise  up  to 
£8,000,000,  of  which  at  least  £3,000,000  is  to  be  raised 
in  the  first  instance. 

There  is  no  doubt  that  part  of  the  demoralisation  re- 
cently seen  in  the  rubber  market  is  the  aftermath  of 
excessive  optimism  on  the  part  nt>t  only  of  producers 
Init  also  of  consumers,  certain  of  the  latter,  indeed,  hav- 
ing enormously  over-bought  themselves,  and  having  been 
compelled  to  throw  their  holdings  on  the  market,  in 
addition  to  which  there  has,  of  course,  been  inevitable 
speculiitiou  for  the  rise  which  has  involved  very  heavy 
losses.  Whatever  the  result  of  tho  pioposals  now  put 
forwani,  it  must  be  remembered  tliat  tho  restriction  of 
oiitjiut  can  be  merely  a  temporary  palliative,  bul,  on 
tho  other  hand,  if  the  restriction  were  entirely  voluntary 
and  left  to  the  judgment  of  each  individual  producer, 
there  could  be  no  effective  stabilisation,  because  as  the 
jirico  rose  to  a  profitable  level,  over-production  would 
again  result,  with  its  inevitable  consequences.  As  it  is, 
a  considerable  area  of  the  rubber  estates  in  Malaya  con- 
sists of  small  holdings  owned  by  Chinese  and  others,  who 
will  probably  be  outside  tho  operation  of  any  restrictive 
covenant  amongst  the  British-ownod  i^onoern,*,  and  these 
might  easily  become  thorns  in  the  Hesh,  the  removal  of 
which  would  present  dithcultios. 

It  is  tiio  considered  opinion  of  the  trade  that  any 
iiialeri:tl  ;iiid  early  expansion  of  demand  is  out  of  the 
(|Uostiiiii.  Tlie  existing  world  stock  is  somewhere  about 
."SOO.OOO  tons,  flu- potent  iiil  oiitimt  in  1!)2-J  is  over  -4(1(1.000 
tons,  and  tho  potonti:il  ronsiiniption  is  this  year  unlikolv 
to  exiood  2.")il.000  tons.  It  is  quite  clear,  therefore,  that 
if  anything  is  to  he  done  effectively  the  time  is  fullv  ripe 
for  :iitioii.  The  slump  in  prices  has  been  prolonged 
and  severe.  :ind  it  is  reasonable  to  believe  that  with 
\  selling  prices  so  far  below  cost,  a  reaction  must  be  seen 
sooner  or  later,  but  meantime,  producing  costs  hare  no 
[106]  , 
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significance,  where  holders  are  compelled  to  liquidate 
their  stocks  or  their  commitments,  and  it  is  only  by  con- 
certed action  of  some  kind,  artificial  tliuugli  this  may 
be.  that  selling  prices  can  be  put  on  a  more  satisfactory 
basis.  Under  any  circumstances  the  stabilisation  of  the 
rubber  market  must  prove  a  long  and  painful  process, 
though  by  the  efforts  of  the  new  organisation  it  may 
be  possible  somewhat  to  advance  the  selling  price,  and 
to  i'npart  a  degree  of  stability  to  which  the  market  for 
some  time  has  been  a  strani^er. 


A  National 

Klectrical 

Convention. 


On  Wednesday  the  annual  meeting  of 
the  I.M.E.A.  was  opened  by  Mr.  H. 
Richardson,  and  liaving  listened  with 
interest  to  his  presidential  address,  wo 
are  in  a  position  to  congratulate  him 
upon  the  admirable  views  which  are  embodied  in  it. 
There  is  not  a  sentence  with  which  we  do  not  cordi- 
ally agree,  and  we  trust  that  it  will  be  widely  read  and 
laid  to  heart  by  all  who  are  interested  in  the  develop- 
ment of  the  electricity  supply  industry.  While  we  know 
that  there  are  many  amongst  the  ranks  of  municipal  en- 
gineers wlio  are  wholly  free  from  prejudice  against  pri- 
vate enterprise,  it  is  refreshing  to  hear  the  President 
of  the  Incorporated  Municipal  Electrical  Association 
appeal  for  closer  co-operation  between  municipal  and 
private  enterprise,  and  deprecate  the  unjust  attacks 
which  are  too  often  made  upon  the  latter. 

Tile  subject,  however,  to  which  Mr.  Richardson  devotes 
the  greatest  space  is  one  which  we,  as  he  says,  have  dwelt 
upon,  and  to  which  we  again  drew  attention  on  two 
occasions  recently — namely,  the  promotion  of  a  great 
annual  Convention  of  the  whole  of  the  electrical  Associa- 
tions in  the  kingdom,  similar  to  that  which  has  so  often 
excited  our  envy,  in  the  United  States.  True,  we  cannot 
hope  to  rival  the  N.E.L.A.  Convention  in  magnitude; 
we  must  be  content  to  work  on  a  smaller  scale — but  we 
can  rival  our  American  cousins  in  efficiency,  zeal,  and 
enthusiasm,  and  the  success  of  such  a  venture  need  not 
be  held  in  doubt. 

.Mr.  Richardson  quite  rightly  suggests  that  the  Institu- 
tion of  Electrical  Engineers  should  be  the  first  body  to 
be  approached  in  the  matter ;  since  it  developed  a  pro- 
gressive spirit  and  proved  its  readiness  to  adapt  itself 
to  modern  conditions,  the  Institution  has  gained  ini- 
itiensely  in  efticiency  and  prestige,  and  lias  definitely 
assumed  its  rightful  position  as  tiie  leading  electrical 
so<-iety  in  this  country.  But  as  the  President  surmises, 
the  organisation  of  the  National  Convention  would  be  a 
lieavy  addition  to  the  burdens  of  a  Council  and  stafi  that 
are  already  overworked,  and  as  we  have  previously  in- 
dicated, we  think,  with  the  President,  that  the  Britisii 
Electrical  Development  Association  is  admirably  adapted 
to  take  charge  of  the  movement — a  moveiuent  which  is 
entirely  within  its  special  spliere.  In  saying  this  wc 
have  in  mind  one  aspect  of  the  Convention  to  which  Mr. 
Richardson  alluded,  and  on  which  we  have  laid  stress — 
the  educational  side  of  the  function  in  the  public  eye. 
Indoubtodly  the  value  of  the  Convention  as  a  fir.st-class 
propaganda  would  be  enormous,  and  the  lay  Press  would 
be  aroused  to  a  degree  of  interest  and  appreciation  far 
beyond  anything  yet  achieved  by  any  electrical  gathering 
in  this  country.  But  we  do  not  lose  sight  of  the  strong 
attraction  that  such  a  Convention  would  hold  out  to  the 
whole  of  the  industry  as  a  uniijue  opportunity  for  meeting 
fveryl)ody,  and  discussing  everything,  in  the  electrical 
field.  It  would  be  the  event  of  the  year  in  electrical 
circles,  and  it  would  do  more  than  any  other  means  to 
foster  close  co-operation  between  all  bi-aiiclii's  o)  tin; 
industry. 

We  earnestly  hope,  therefore,  that  the  seed  sown  bv 
Mr.  Richardson  will  bear  fruit,  and  that  all  parties  will 
receive  the  proposal  with  cordial  approval.  The  sooner 
action  is  taken  the  better,  for  it  is  not  a  day  too  soon 
to  commence  the  work  of  organisation  if  the  first  Con- 
vention is  to  be  held  next  year.  We  understand  that  it 
is  the  intention  of  tlie  "  Bearna  "  to  hold  an  electrical 
exhibition  in  1922,  if  possible,  and  if  the  Convention 
can  be  held  at  the  same  time  ami  place,  so  much  the 
better. 


In    its    resolution    forwarded    to  the 

Currency  and    Government,  the   Credits  and  Currency 

Credit.  Di'piirtment  of  the  Federation  of  Britisii 

Inilu.stries  asks  for  a  new  commission  on 

currency  and  credits,  in  order  that  the  present  situation 

may  be  examined    in    the    light  of   recent  events.      It 

points  out  tliat  since  the  late  Lord  Cunliffe's  Committee 

ri'portcd  there  have  been  important  changes  in  our  cir- 

nimstances. 

In  the  first  place  the  exchanges  were  artificially  con- 
trolled during  the  War,  with  the  result  that  the  European 
exchanges  in  terms  of  dollars  have  depreciated  in  certain 
cases  to  such  an  extent  that  it  is  impossible  to  expect  a 
recovery  to  pre-war  levels  within  a  decade.  Consequently 
it  is  jiointed  out  that  there  is  no  sign  that  any  of  the 
nations  of  Europe  are  really  willing  to  face  the  enormous 
sacrifices  involved  in  the  general  adoption  of  the  cur- 
rency policy.  On  the  contrary,  producers  in  most  Euro- 
pean countries  are  successfully  bringing  strong  pressure 
to  bear  upon  their  Governments  to  prevent  any  attempt 
at  an  improvement  in  their  respective  rates  of  exchange. 
Foreign  manufacturers,  especially  Germans,  see  clearly 
enough  the  enormous  advantages  to  them  of  keeping  their 
own  rate  of  exchange  as  low  as  they  possibly  can.  Those 
people  in  this  country  who  sometimes  rejoice  when  they 
see  a  slight  improvement  in  our  rate  of  exchange,  do  not 
seem  to  realise  that  every  one  per  cent,  that  our  exchange 
goes  up,  makes  it  one  per  cent,  more  difficult  to  sell  any- 
thing abroad. 

The  Federation  of  British  Industries  further  points 
out  that  through  the  years  1919-1920  an  upward  move- 
ment of  prices  continued  to  a  lesser  or  greater  extent 
in  all  European  countries,  and  in  most  of  them  a  con- 
tinued inflation  of  the  currency  took  place.  Conse- 
quently, the  distance  to  be  travelled  before  they  can 
return  to  their  pre-war  gold  currency  is  very  much 
greater  than  it  was  at  the  time  of  the  CunliSe  Report. 
The  last  point  touched  upon  is  the  enormous  increase 
in  the  burden  of  taxation,  and  the  fact  that  any  attempt 
to  repay  in  to-day's  currency  debts  incurred  at  the  pre- 
war level  is  practically  an  inipossibility. 

A  more  detailed  memorandum  is  to  be  forwiuiled  to 
the  Government  in  due  course,  in  the  hope  that  a  new 
Commission  will  be  appointed  before  the  close  of  the  pie- 
sent  Session.  It  seems  to  us  tiiat  if  a  new  Conunissiori  is 
to  result  in  anything  being  done  to  improve  conditi^ms 
for  British  traders  its  composition  will  be  a  difticult 
aliaii-.  .\iiy  more  of  the  pious  aspirations  embodied  in 
the  repent  of  the  Cunliffe  Connnittee  would  be  absolutely 
useless,  and  unless  men  can  be  selected  with  new  ideas, 
who  are  prepared  to  recommend  sometiiing  ]iraeti<'able  to 
help  the  manufnctui'er  and  the  trader,  the  Committee 
iiiit;lil  just  as  well  iKit  be  ajipointed.  j 


The   Buenos 

Ayres 

lilectricity 

Works. 


The  report  of  the  ('(iinjian  ia  llis|i:iiio- 
.\iiiericana  de  Electrieidad.  of  .Madrid, 
which  ac(juired  the  works  of  the  German 
Transmission  Elei-tricity  Co.  at  Buenos 
.\yres  an<l  the  interests  held  by  the  latter 
in  other  undertakings  in  South 
America,  contains  a  statement  which  reveals  the  fact 
that  Belgian  technical  advice  has  now  replaced  German 
in  connection  with  the  development  of  the  undertakings. 
The  directors  state  that  their  jirincipal  preoccupation 
from  the  time  of  the  transfer  in  July,  1920,  was  not 
only  to  continue  the  management  of  the  business,  but 
also  to  develop  it,  and  they  jiroceeded  to  prepare  a 
Scheme  of  renovation  and  extension  which  had  become 
necessary  during  the  years  of  warfare.  It  was  soon  pos- 
sible to  proceed  with  the  execution  of  the  scheme,  thanks 
to  the  co-operation  of  the  Soeiet*'  Financifere  de  Trans- 
ports ct  d'Entreprises  Industrielles,  of  Brussels,  to  whicli 
the  directors  entrusted  the  realisation  of  the  investiga- 
tions and  works  of  a  technical  kind.  Among  the  works 
in  prcjf^ress  or  completed  are  mentioned  the  provision  of 
two  turbo-alternators  of  20.000  kW  and  50  periods,  one 
of  20,000  kW  and  2.")  periods,  and  tliree  of  6,000  kW, 
the  modification  of  the  main  switchboard  at  the  South 
Docks  station,  Buenos  Ayres,  and  other  works. 
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THE     CO-OPERATiVe     SYSTEM    OF     ENGINEERING     EDUCATION. 

By     E.     KILBURN    SCOTT. 


Some  professors  and  teachers  of  engineering  believe  that 
it  is  possible  to  give  sufiBcient  practical  instruction  in 
engineering  in  what  may  be  called  "'  school  workshops." 
Such  workshops  usually  contain  a  number  of  more  or 
less  obsolete  machine  tools,  one  or  more  smith's  hearths, 
and  the  usual  benches  for  fitting,  pattern-making,  &c. 
There  may  also  be  some  attempt  at  making  small  brass 
and  iron  castings.  However  up-to-date  such  a  workshop 
is  when  first  equipped,  it  soon  falls  behind  the  times 
because  of  the  quick  progress  of  engineering  develop- 
ment. Commercial  engineering  becomes  more  and  more 
concerned  with  the  manufacture  of  large  quantities  of 
apparatus  requiring  special  automatic  tools,  and  a  great 
deal  of  the  most  important  work  is  structural  steel, 
chemical  machinery,  mining  apparatus,  &c.,  which  has 
to  be  built  on  a  large  scale. 

For  the  above  and  other  reasons,  many  believe  that 
practical  engineering  training  can  only  be  properly  ac- 
quired in  industrial  workshops,  and  that  the  school  work- 
shops are  onlj'  useful  for  giving  preliminary  instruction 
in  the  use  of  hand-tools  and  to  teach  young  men  how 
not  to  injure  themselves  when  handling  machinery, 
belting,  gearing,  &c. 

The  question  is :  What  is  the  best  method  of  co-ordinat- 
ing tiie  theory  and  principles  taught  in  etit::ineering  col- 
leges and  technical  schools  with  the  practical  experience 
that  can  only  be  properly  acquired  in  real  engineering 
workshops  1 

It  is  clearly  desirable  that  students  should  take  a 
course  in  practical  engineering  at  the  same  time  that 
thev  are  doing  theoretic;il  work,  and  for  tliis  reason  it 
is  customary  for  some  university  students  to  voluntarily 
spend  part  of  their  vacations  in  workshops. 

The  sandwich  system  whereby  students  spend  half 
of  the  year  in  college  and  half  in  works  has  been  very 
successful,  and  it  is  interesting  to  note  that  a  somewhnt 
similar  method  is  very  successful  in  the  United  States. 
It  is  known  as  the  Co-operative  Si/xfeiii,  and  it  is  the 
purpose  of  this  article  to  describe  it. 

It  was  first  started  at  the  University  of  Cincinnati  in 
1900  by  Prof.  H.  Schneider,  Dean  of  the  College  of 
Engineering,  and  consists  of  two  groups  of  engineering 
students  spending  fortnightly  periods  in  industrial 
works  of  Cincinnati  and  intervening  fortnights  in  the 
class-rooms  and  laboratories  of  the  College  of  Engineer- 
ing. The  two  groups  change  and  change  so  as  to  give 
continuous  training. 

Prof.  H.  Schneider  saw  that  such  a  system  would 
enable  many  worthy  young  men  to  obtain  instruction  at 
the  Engineering  College  who  otherwise  would  be  ex- 
cluded, for  the  main  idea  of  the  cour.se  is  to  enable  a 
student  to  earn  sufficient  money  to  keep  himself  and 
pay  his  class  fees,  whilst  at  the  same  time  acquiring 
workshop  experience  and  theoretical  instruction  under 
the  very  best  conditions. 

When  the  plan  was  first  mooted  to  the  University 
faculty  it  met  with  scepticism,  as  it  was  said  that  a 
group  of  "  boiler  makers  "  woiild  soon  destroy  the 
scholastic  atmosphere  of  the  University,  but  opposition 
was  broken  down  by  Prof.  H.  Schneider  proving  that 
many  practising  engineers  and  managers  of  industrial 
concerns  of  Cincinnati  viewed  it  favourably.  They 
expressed  belief  in  its  feasibility,  and  were  unanimous 
in  saying  that  their  theoretical  training  had  meant  little 
to  them  upon  graduation,  because  they  lacked  practical 
knowledge. 

The  oiicialo  of  a  large  bridge-making  corporation  gave 
hearty  endorsement  to  the  co-operativo  plan,  both  as  an 
educational  and  a  conmi:'rcial  proposition,  and  when 
the  plan  had  been  explained  to  tlic  superintendents  of 
departments  and  foremen  of  workshops,  they  also  showed 
interest.     Finally,  twelve  concerns  engaged  in  electrical 


and  mechanical  engineering  agreed  to  try  the  co-opera- 
tive system. 

The  arrangement  of  the  alternating  periods  proved 
to  be  a  matter  of  mere  administrative  detail,  the  only 
change  suggested  being  to  make  each  period  a  fortnight 
instead  of  a  week. 

The  next  problem  was  to  find  students  who  would  take 
the  co-operative  course,  for  those  who  came  to  take  the 
regular  four-years'  course  could  not  be  induced  to  try, 
because  of  the  requirement  that  they  should  spend  the 
summer  in  the  shops.  Tiiis  requirement  discouraged 
many  prospective  members  of  the  first  group  of  co-opera- 
tive students ;  for  ten  hours  of  manual  labour  in  hot 
weather,  and  on  equal  terms  with  ordinary  apprentices, 
is  a  pretty  severe  test. 

To  fill  their  place  Prof.  Schneider  hurriedly  recruited 
;'  class  of  young  men  who  had  failed  to  obtain  the  full 
academic  units  required  for  admission  to  the  college, 
but  who  had  had  some  practical  experience  and  gave 
evidence  of  fitness  for  engineering  work.  Notwithstand- 
ing their  rather  poor  scholastic  records,  the  members 
of  this  first  class  were  promising,  and  caught  the  spirit 
of  the  new  course.  One  of  them  is  now  cfficiencj'  en- 
gineer for  the  Bell  Telephone  Co.,  in  a  Middle- West 
State,  and  he  was  admitted  against  the  advice  oi  his 
father  and  over  the  protests  of  three  high-school  princi- 
pals, who  had  dismissed  him  as  incorrigible. 

Once  the  system  was  proved  a  success,  progre.ss  was 
^ery  rapid,  and  manj-  thousands  of  young  engineers  in 
Gliio  and  neighbouring  States  owe  their  start  in  en- 
gineering to  this  co-operative  training,  and  the  College 
of  Engineering  at  Cincinnati  is  now  one  of  the  largest 
and  most  successful  in  the  country. 

It  has  been  found  that  interlinking  practical  work 
and  theoretical  studies  closely  for  five  years  enables 
young  engineers  to  acquire  a  thorough  acquaintance 
with  practical  engineering  conditions,  and  on  graduation 
they  are  able  to  at  once  undertake  positions  of  responsi- 
bility. The  co-operative  system  has  an  improving  in- 
fluence on  character,  and  develops  industry,  loyalty,  and 
self-reliance,  because  the  students  are  earning  money  all 
the  time  they  are  learning. 

The  young  men  obtain  such  excellent  first-hand  in- 
formation of  workshop  processes,  &c.,  that  the  College 
ran  concentrate  c)n  theory  and  principles,  with  the 
result  that  the  theoretical  training  is  very  complete. 
Continuous  experience  in  theory  and  practice  enables 
students  to  find  their  special  forte  very  quickly,  and 
tliere  is  less  cliance  of  misfits  in  after  life. 

The  first  groups  of  co-operative  students  developed 
great  responsibility,  because  they  knew  the  outcome  of 
an  ■  importan'  educational  experiment  depended  upon 
success,  and  the  realisation  of  this  fact  seemed  to  give 
a  sense  of  loyalty  to  the  college,  and  a  determination 
not  to  disappoint  those  who  had  trusted  them. 

They  were  self-conscious  owing  to  being  the  centre  of 
interest  in  the  educational  clinic,  and  the  knowledge 
that  they  were  being  analysed  and  written  up  gave  them 
a  feeling  of  aloofness  from  the  rest  of  the  students. 

.\t  first  there  was  class  consciousness,  caused  by  the 
exclusive  attitude  of  the  regular  academic  students,  but 
the  animosity  between  the  two  groups  soon  disappeared, 
and  co-operative  students  and  others  have  found  that 
thev  have  a  great  many  things  in  common.  The  fact 
that  their  interests  and  experiences  are  in  some  respects 
uidike  has  made  their  association  mutually  beneficial. 

Co-oporative  students  take  a  prominent  part  in  every 
kind  of  student  activity.  Three  have  been  elected  to  tiie 
presidency  of  the  senior  class,  and  the  captains  of  both 
football  and  basketball  teams  are  "co-ops.  "  In  all 
mtisical.  social,  and  other  organisations  there  is  a  large 
proportion  of  co-operative  students,  and  in  view  of  recent 
developments,    it    would   be   hard    for    either  group    to 
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understand  that  the  "'  ostracism  of  the  boiler  makers  " 
was  once  seriously  considered. 

The  co-operative  student  is  alert,  rugged,  and  inde- 
pendent, more  serious  than  the  "  regular  "  student,  and 
yet  on  occasion  displays  a  sense  of  humour  and  a  buoy- 
ancy which  shows  that  the  sobering  of  practical  work 
does  not  depress  him. 

The  latest  development  in  co-operative  instruction  at 
the  University  nf  Cinciiiiiati  lias  hpcu  the  merging  of 
the  College  of  C'ounnerce  with  the  College  of  Engineering. 
This  has  opened  up  many  new  opportunities  for  the 
further  usefulness  of  the  co-operative  system,  for  stu- 
dents of  commerce  spend  alternate  bi-weekly  periods 
in  the  business  departments  of  various  firms  in  the  Cin- 
cinnati area,  and  thus  gain  first-hand  information  re- 
garding the  application  of  their  studies  under  commer- 
cial conditions.  A  feature  of  the  new  course  is  that 
during  the  first  two  years  the  same  fundamental  training 
and  same  industrial  contact  are  given  to  both  commercial 
and  to  engineering  students. 

To  summarise,  the  "  co-operative  system  "  may  be  said 
to  be  a  co-ordination  of  theoretical  and  practical  train- 
ing in  a  progressive  educational  programme,  the  agency 
which  furnishes  the  practical  experience  being  always 
some  branch  of  actual  industry,  thus  giving  the  fullest 
possible  utilisation,  for  educational  purposes,  of  equip 
nient  used  in  commercial  production. 

From  the  employer's  point  of  view,  the  most  impor- 
tant elements  of  the  co-operative  plan  are  the  proper 
selection  of  workers,  and  the  awakening  of  an  enlightened 
interest  in  their  work  through  co-ordinated  instruction. 
From  the  standpoint  of  the  school  and  the  student,  the 
important  feature  of  co-operative  education  is  the  reali- 
sation of  theory  through  its  practical  applications.  In 
a  very  literal   sense   the  studies  become  "  applied   sub- 


jects," and  in  the  word  ''  co-operative,"  emphasis  is 
l)Iaced  not  only  on  the  kind  of  training,  but  also  on  the 
relation  between  school  and  industry,  and  the  method 
of  bringing  them  together. 

Co-operative  engineering  graduates  have  become  a 
factor  in  engineering  circles  of  the  United  States,  for 
not  only  are  they  being  trained  at  Cincinnati,  but  also  at 
tlie  University  of  Pittsburg,  the  Municipal  University 
of  .\kron,   and  the  (renvgia    Institute  of  Technology. 

A  report  recently  p\iblisheil,  based  on  an  investigation 
of  engineering  education  in  the  United  States,  by  the 
Carnegie  Foundation,  strongly  endorses  the  co-operative 
system. 

In  a  number  of  high  schools  the  co-operative  plan 
has  also  been  adopted,  and  courses  have  been  operated 
successfullj-  under  wideh"  varying  conditions.  Thus  at 
Fitchburg.  Mass.,  high  school  students,  after  spending 
one  year  wholly  in  the  school,  go  to  work  during  alter 
nate  weeks  as  apprentice  machinists,  pattern  makers, 
saw  makers,  draughtsmen,  moulders,  tinsmiths,  printers, 
or  textile  workers.  The  instruction  which  they  receive 
at  school  is  co-ordinated  with  their  practical  work. 

The  co-operative  system  is  similarly  applied  in  ^i 
Pennsylvania  high  school,  where  students  work  in 
machine  shops,  foundries,  automobile  and  carriage 
works,  and  in  the  cabinet-making  department  of  a  piano 
factory.  Recently  co-operative  courses  have  been  intro- 
duced into  several  high  schools  in  New  York  City,  and 
co-operation  is  carried  on  with  machine  shops,  rail- 
roads, automatic  factories,  printing  offices,  electric 
light  and  power  companies,  mail  order  houses,  and  de- 
partment stores.  The  results  of  the  New  iork  experi- 
ment have  refuted  arguments  that  the  co-operative 
course  can  only  succeed  with  a  few  occupations,  and  in 
small  centres  of  population. 


THE  ELECTRIC  WASHING  MACHINE:  FROM  THE  HOUSEWIFE'S  POINT  OF  VIEW. 

By    MARY    QWYNNE     HOWELL. 


With  the  present  high  prices  of  the  commercial  laun- 
dries, and  with  the  servant  shortage,  there  should  be  a 
big  demand  for  electric  washing  machines.  That  they 
are  not  universally  popular  in  this  country  is  due  as 
milch  to  the  fact  that  their  possibilities  are  not  under- 
stood by  the  firms  that  sell  them  as  to  the  timidity  on 
the  part  of  the  housewife  to  invest  in  something  so  new 
and  untried. 

If  a  woman  is  attracted  by  a  window  display  and 
makes  inquiries  as  to  the  method  of  using  a  washing 
machine  the  following  directions  are  given:  "  Fill  the 
machine  to  the  water  line  with  veri/  hot  water,  add 
soap,  put  in  the  clothes,  turn  on  the  switch,  and,  hey 
presto  I  the  clothes  will  he  washed  clean  without  any 
further  attention. 

This  sounds  very  alluring,  but  if  the  prospective  pur- 
chaser happens  to  be  a  practical  housewife,  she  begins 
to  ask  detailed  questions,  which  can  only  be  answered 
by  one  who  understands  the  processes  of  lanndrywork, 
at  least  in  theory.  No  really  practical  woman  can  be 
ifinvinced,  for  instance,  that  if  she  plunges  her  woollens 
and  flannels  into  the  very  hot  water  directed  to  be  used 
there,  is  sufficient  magic  in  the  washing  machine  to  pre- 
vent the  possibility  of  their  shrinking  I  Many  such  points 
will  arise.  an<l  it  is  because  the  directions  are  so  mis- 
leading tlrat  people  are  scejitjcal  as  to  the  |j(i\\ci-s  of  the 
washing  machine. 

As  a  matter  of  fact,  an  electric  washing  machine  u.scd 
in  the  proper  way  has  far  more  merits  than  are  usually 
advertised,  and  armed  with  the  necessary  information, 
a  salesman  could  easily  convince  a  progressive  house- 
wife. The  true  facts,  as  te.sted  by  domestic  science 
experts,  both  in  the  United  .'^Jtates  arid  in  this  country, 
are  these :  — 

1.  The  rlnfhet  do  not  nrcr/  any  soaking  overnight. 
The  machine  is  capable  of  flushing  out  the  dirt  without 


this  preliminary  process,  and  much  better  results  are 
gained  if  the  clothes  are  put  into  the  machine  dry. 

This  point  will  appeal  to  the  housewife,  sin.je  it 
saves  her  much  time   and  trouble. 

2.  The  water  in  the  machine  should  only  be  warm — 
not  very  hot. 

The  fallacy  of  very  hot  water  has  arisen  from  the  fact 
that  when  a  test  wash  is  carried  out  at  the  factory,  the 
garments  washed  are  workers'  greasy  overalls — the 
grease  being  mineral  oil.  It  is  true  that  very  hot  water 
dissolves  and  removes  mineral  oil,  hence  the  directions. 
The  housewife,  however,  has  to  deal  with  garments 
soiled  with  animal  fats  and  grease,  and  the  albumen  in 
animal  fat  coagulates  with  heat,  with  the  result  that 
the  dirt  is  set  fast. 

This  is  the  reason  why  wristbands,  collars,  and  cu3s, 
and  very  soiled  parts  are  often  still  grimy  after  a 
machine  wash. 

Not  only  does  warm  water  give  better  results  than 
hot,  but  it  is  also  a  matter  of  economy  in  hot  water, 
which  again  will   a|)peal  to  the  housewife. 

.'?.  An  important  factor  in  machine  washing  is  the 
use  of  really  efficient  soap  in  solittion,  together  with  a 
liitlr  water  softener  (soda  or  borax). 

It  is  must  importrant  that  the  water  should  bo  soft 
and  foamy  with  soap  before  the  clothes  are  put  into 
the  machine.  Pro|iortions  will  vary  according  to  the 
hardness  of  the  water,  but  as  a  guide  a  genera!  propor- 
tion of  half  a  pint  of  soa])  solution  (a  breakfast  cupful) 
and  half  a  cup  of  strong  soda  solution  can  he  given. 

4.  The  clothes  should  be  sorted  into  "loads."  care 
being  taken  not  to  overcrowd  the  machine.  It  is  far 
better  to  divide  a  big  heap  of  clothes  into  two  smaller 
loads,  washing  each  for  15  minutes,  than  to  crowd  them 
all  in  at  once  and  risk  injury  to  the  garments  and 
strain  to  the  machine. 


Tol.  89.    No.  2,278,  Jdly  22,  1921. J 


THE    ELECTRICAL    REVIEW. 


109 


6.  Fifteen  minutes  in  the  nmcLine  should  cleanse  any 
but  very  soiled  garments  (which  will  require  20  to  'M) 
minutes).  After  washing,  each  garment  should  be  piil 
through   the  wringer   and  left  until  all   are  finished. 

The  water  does  not  need  changing  for  eacli  load  of 
clothes,  but  only  when  it  is  really  dirty,  and  the  soap 
has  disappeared. 

6.  The  method  of  rinsing  is  most  imporlant.  White 
clothes  should  be  rinsed  in  scalding  hot  wati-r,  in  tlie 
machine,  running  for  five  minutes. 

This  simple  process  does  away  with  the  necessity  for 
boiling,  and  will  be  the  most  ajipreciated  of  all  the  vir- 
tues of  machine  washing. 

Coloured  materials  and  silks  need  warm  watei'  for 
rinsing.  Flannels  and  woollens  need  warm,  sliglitly 
soapy  water. 

An  understanding  of  all  these  points  will  greatly  en- 
hance the  value  of  a  washing  machine  in  the  eves  of  a 
would-be  purchaser. 

As  with  all  machinery,  there  are  important  details  as 
to  the  care  which  will  make  all  tlie  (liftVrciice  to  the 
working  efficiency  of  the  machine. 

The.se  points  are  not  understood  by  the  average  house- 
woman,  and  therefore  a  wise  salesman  will  impress  theiii 
upon   a   purchaser  : 

1.  The  moving  parts  I'equire  frecpient  liilirication. 
A   woman   who   lias   had    nothiuL!:  to  ihi   wltli    machinery 


would   not  think    of   oiling   the   machine    unless  told    to 
do  so. 

2.  Tiie  macliini-  miist  be  thoroughly  rinsed  and  dried 
after  each  use,  but  not  scoured.  If  the  interior  is 
ji;alvanised  a  whitish-grey  deposit  gradually  i;ollects  as 
the  result  of  a  chemical  reaction  due  to  lime  and  mag- 
nesia salts  in  the  water  combining  with  the  soap.  This 
coating  in  not  harmful — in  fact  it  protects  the  metal 
from  further  chemical  reaction,  and  should  be  left  alone 
unless  it  becomes  too  thick. 

3.  Care  must  be  taken  that  the  connecting  cord  is 
not  permitted  to  lie  on  a  wet  floor.  When  not  in  use 
it  should  be  coiled  carefully  without  knots  or  twists. 
The  plug  should  never  be  jerked  from  the  socket  by 
means  of  the  cord. 

A  practical  woman  having  been  siiown  in  full  the 
advantages  of  home  washing  with  an  electric  machine 
sliould  need  no  further  persuasion ;  but  should  the  price 
prove  a  stumbling  block,  a  telling  argument  can  be  in- 
troduced in  the  fact  that  a  reliable  make  of  modern 
washing  machine  is  constructed  of  such  lasting  materials 
that,  given  common  sense  care  and  treatment,  it  siiould 
last  at  least  20  years.  This  being  so,  the  cost  can  safely 
be  calculated  on  the  basis  of  a  20-years'  investment, 
and  as  stich,  proving  the  machine  to  be  an  inestimable 
bargain.  Few  women  who  have  experienced  the  toil  of 
washing  liy  Iiuman  ]Ki\ver  will  be  proof  against  such 
aiffuments. 
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ANNUAL     MEETINQ. 


The  annual  meeting  of  the  Association  was  opened  on 
Wednesday  last  at  the  Institution  of  Mechanical  En- 
gineers, the  I.E.E.  building  being  still  occupied  by  the 
inquiry  which  the  Electricity  Commissioners  have  in 
hand  with  regard  to  the  London  electricity  supply. 
There  was  a  large  attendance  of  members  from  all  parts 
of  the  country,  and  while  the  usual  civic  reception  was 
lacking,  there  was  otherwise  no  great  difference  between 
the  proceedings  and  those  which  characterise  the  annual 
conventions  of  the  Association.  The  meeting,  however, 
commenced  in  the  afternoon,  instead  of  the  morning, 
and  there  were  no  social  functions  or  organised  excur- 
sions, the  only  break  in  the  labours  of  the  members  being 
made  by  the  annual  dinner  on  Thurschiy  evening,  for 
which  some  200  tickets  have  been  taken. 

The  meeting  was  opened  by  the  President,  Mr.  H. 
Richardson,  F.R.S.E.,  general  manager  and  engineer, 
Dundee,  who  delivered  his  address;  afterwards  Mr.  C.  W. 
Charlesworth  (Wolverhampton)  read  an  exhaustive  paper 
on  "  (.Questions  arising  in  the  consideration  of  the 
financial  and  business  aspects  of  municipal  electricity 
supply."  A  meeting  of  the  chairmen  iiiembers  of  the 
Association  followed. 

Yesterday  the  programme  provided  for  the  reading 
and  discussion  of  three  papers:  "  Steam  raising — yester- 
day, to-day,  and  to-morrow,"  by  Mr.  D.  Wilson  (Messrs. 
Habcock  &.  Wilcox);  "Modern  Imiler-liouse  practice," 
by  Mr.  W.  M.  Miles  (Sheffield);  and  "  Present-day  com- 
mercial problems  in  electricity  supply,"  by  Mr.  E.  Cross 
(  Kotherham). 

The  annual  general  meeting  was  to  l>e  held  this  morn- 
ing, and  a  meeting  of  the  Asso.'iated  Municipal  Electrical 
Engineers  (Great  Britain  and  irelaml)  at  the  same  place 
this  afternoon. 

Presidential  .\<ltlress. 

By  Mr.  H.  Hkhakiison, 
(leneral   Managf'r-   and  Kugineer,   Dimdcc.      {Abul nirf .) 

The  Association  continues  to  flourish  exceedingly;  it  now 
represents  a  capital  sum,  due  to  municipal  electrical  develop- 
ment, of  almost  £80,000,000  and  a  total  revenue  of  practically 
i'-20.)K)0.000  per  annum. 

A  little  over  a  year  ago  many  were  full  of  liope  as  to  the 
great  strides  ■nhich  were  to  be  niaile  in  the  direction  of  :i 
cheap  and  abundant  supply  of  electricity  all  over  the  coun- 
try,   and    seemed   to    hold   the    opinion    that    the  Electricity 


Commissioners  would  at  once  cause  difficulties  and  obstruc- 
tions to  vanish,  when  each  and  every  power  supply  authority 
whether  municipally  or  company  controlled,  would  be  given 
freedom  to  attain  its  individual  ambitions.  When  the  ob- 
vious results  of  any  constructive  organisation  became  appar- 
ent, however,  many  of  the.se  entities  felt  that  it  would  have 
to  be  a  case  of  self-immolation  for  the  benefit  of  the  nudti- 
tude,  and  are  now  betraying  a  sudden  preference  for  a  con- 
servative maintenance  of  the  status  quo  rather  than  whole- 
heartedly to  join  in  a  collective  etlort  which  cannot  fail  to  be 
eventually  of  great  benetit  to  the  community. 

There  appears  to  be  a  lack  of  co-operation  between  munici- 
pally controlled  undertakings  and  those  which  have  been 
built  up  under  private  enterprise,  which  is  not  justitied. 
Both  are  necessary,  to  obtain  the  maximum  benetit  for  the 
public.  The  old  difficulties  have  vanished,  and  the  interests 
of  municipalities  and  companies  are  very  much  more  parallel 
and  allied  than  many  appear  to  think.  .Mthough  the  opinion 
that  nniiiicipal  concerns  cannot  work  as  cheaply  as  those  run 
by  companies  is,  to  an  extent,  true,  yet  the  companies 
should  give  full  credit  to  many  municipal  electricity  authu- 
lities  which  liave  been  noticeable  successes. 

The  reiterated  accu.sations  agauist  private  enterprise  wlncb 
insist  that  industries  financed  by  private  bodies  make  luge 
pnjfits  and  generally  batten  upon  a  helpless  public,  ue  not 
borne  out  by  the  facts  of  the  case  as  I  see  them.  Indeed,  1 
would  go  further,  and  .state  that  it  would  have  been  inipi'*' 
sible  to  develop  the  electrical  industry  to  the  extent  it  has 
bi'cn  developed  had  it  not  been  for  the  risks  taken  and  losses 
experienced  by  companies  and  their  shareholders  in  the  early 
days  of  electricity  supply. 

Even  to-day  it  is  an  outstanding  fact  that  we  have  to  rely 
for  the  necessarily  expensive  stages  of  experiment  and  initiu- 
tivf  on  those  cmiceius  owned  by  companies;  the  records  for 
cheai"  electricity  supply  in  this  "country  arc  held  by  supply 
cciiii|i:iiiics,  and  thcie  is  no  evidence  to  show  that,  generally 
speaking,  the  cluirgcs  made  by  them  are  in  excess  of  tho.se 
made  by  mimicipalities.  In  tbi>  United  States  of  .\iiierica, 
where  energy  is  sold  comparatively  as  i-lieaply  as  it  is  sold 
in  this  country,  the  supply  is  almost  entirely  in  the  hands  of 
private  enterprise,  and  the  development  of  the  uses  of  oiec 
tricity  has  been  luiich  more  intense  and  the  benefits  to  the 
public  have  been  gri'ater  and  nuiie  rapid  than  on  this  side. 

I  nder  modern  conditions  municipalities  will  have  to  adopt 
J  more  liberal  view  in  tlie  methods  of  developing  their  trading 
departments  if  they  are  going  to  maintain  their  hold  upon 
such  a  vast  industry  as  the  power  supply  of  the  immediiiie 
future  must  l>eciiuie.  T  am  so  anxious  to  stv  muuicivialities 
maintain  a  high  standard  of  public  service  of  electricity,  with 
mule  rapid  devi'lopmeut.  that  I  cannot  refrain  from  pointing 
out  the  dangers  of  the  continued  parsimony  of  view  which 
has  recently   been  appaivnt. 

Great  as  is  the  support  the  Electricity  Commission  deservedly 
enjoys,  to  be  ii.N(-fui  it  must  be  practical  The  Gommissioners 
have  set  to  work  to  mark  out  the  roail  of  our  future  progres> 
it  can  only  do  good  and  strengthen  their  confidence  in  them 
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selves  and  their  work  if  we  loyally  and  continuously  let  them 
feel  that  they  have  our  enthusiastic  and  active  support.  1 
earnestly  trust  that  chairmen  and  managers  of  both  company- 
owned  and  municipallv-owned  concerns  will  use  theur  undoubt 
edly  powerful  influence  with  their  authorities  to  smooth  away 
apparent  obstacles  or  obstructions  to  recommendations  the 
benefits  of  which  may  not  be  immediately  forthcoming. 

Managers  and  engineers  of  electricity  supply  authorities 
never  had  a  better  uppuituiiity  than  the  present  for  arriving 
at  a  practical  basic  principle  of  charging  for  electricity. 
Nothing  can  be  clearer  than  the  necessity  for  a  simple  ctiarge 
for  all  purposes  made  up  of  a  standard  or  service  charge 
graduated  according  to  the  practical  demand  of  the  consumer, 
and,  in  addition,  a  certain  rate  per  unit  for  all  energy  con- 
sumed. 1  hope  this  method,  already  placed  before  the  Com- 
missioners, will  receive  their  approval  at  an  early  date,  and 
having  l)een  adopted,  let  all  resist  the  temptation  to  handicap 
the   system  with  irritating   and   unnecessary  compUcatious. 

1  would  take  the  opportunity  of  expressing  the  hope  that 
every  possible  encouragement  will  be  given  by  the  Commis- 
sioners to  the  development  of  water  power  in  this  country. 
I  have  formed  the  opinion  that  many  of  us  have  greatly  under- 
estimated the  possibilities  of  the  country  in  this  direction. 

Owing  to  the  large  capital  cost,  however,  there  is  a  tendency 
for  municipalities  to  avoid  the  responsibility;  therefore  (assum- 
ing that  they  have  bad  the  first  opportunity  and  have  decided 
not  to  use  it)  it  must  ultimately  fall  to  private  enterprise  to 
develop  hydro-electricity.  Municipalities,  however  keen  to 
insist  upon  control  of  the.se  matters,  mu.st  realise  that  they 
cannot  get  such  control  unless  they  supply  the  necessary  capital 
and  take  a  proportionate  share  of  the  responsibility. 

I  now  have  to  make  a  suggestion  which  is  no  new  idea, 
either  to  myself  or  others,  and  has  been  occasionally  more  than 
hinted  at  in  the  technical  Press,  notably  in  the  columns  of  the 
Electrician  and  Electrical  Review'.  In  my  opinion,  and  I 
believe  many  others  are  with  me,  the  time  has  now  come  for 
an  actual  recognised  co-operation  of  all  branches  of  our  in- 
dustry, in  its  first  stage  to  take  the  form  of  a  National  Elec- 
trical" Convention  to  be  held  annually  in  a  place  chosen  for 
its  suitability,  where  each  sectional  association  of  the  Con- 
vention will  hold  its  own  meetings,  yet  maintaining  a  close 
contact  with  the  main  body,  and  thus  commence  to  reap  the 
innumerable  advantages  which  the  consummation  of  such  a 
scheme  cannot  fail  to  produce.  I  suggest  that  such  a  congress 
be  held  under  the  auspices  of  the  Institution  of  Electrical 
Engineers  as  the  proper  body  for  the  purpose.  The  Institution 
has  here  an  excellent  opportunity  to  put  into  practice  many 
of  the  lines  of  organisation  mentioned  by  Mr.  Wordingbam  in 
his  addresses  during  the  time  he  was  president  of  the  Institu- 
tion, and,  what  is  more,  has  a  great  chance  to  show  that  it  is 
prepared  to  amalgamate  the  Institution  with  the  industry. 
Each  Association  in  the  whole  industry  should  be  represented 
at  this  convention.  Immediately  upon  the  formation  of  a  new 
Council  of  the  I.M.E.A.  a  few  gentlemen  should  be  appointed 
to  approach  the  Council  of  the  Institution  and  as  many  other 
Associations  as  is  possible,  with  a  view  to  bringing  this  de- 
sirable scheme  to  fruition. 

There  are  many  advantages  about  such  a  scheme.  I  may 
mention  the  moral  effect  that  such  a  large  and  powerful  Con- 
vention would  have  upon  the  public  in  general  by  keeping 
them  in  closer  and  more  sympathetic  touch  with  w'hat  is  of 
much  importance  to  them.  Again,  we  would  have  the  more 
general  support  of  the  lay  Press,  added  to  the  loyal  and  well- 
tried  as.sistance  of  the  technical  Press,  to  say  nothing  ot  tlie 
benefits  which  would  accrue  from  the  incidental  propaganda 
and  advertising  value. 

Although  I  believe  that  it  would  be  preferable  foi-  the 
Institution  of  Electrical  Engineers  to  take  a  lead  in  this  forma- 
tion of  a  national  electrical  convention,  yet  I  realise  the  very 
heavy  and  constantly  increasing  work  which  falls  upon  that 
body,  and  it  is  just  po.ssible  that  it  may  not  be  i)incticable 
for  this  part  of  my  suggestion  to  l)e  carried  out.  In  sucn  an 
event,  I  suggest  that  the  next  institution,  within  whose  scope 
such  work  logically  conies,  is  the  British  Electrical  Develop- 
ment As.sociation.  whidi  has  done  sufficient  valuable  work 
under  difficult  conditions  to  show  the  necessary  potentialities 
to  indicate  an  assured  succe.s.s  in  such  a  directinri.  I  think 
that  an  effort  should  be  made  fir.st  of  all  to  get  the  Institution 
to  move  in  the  matter  and  show  that  it  considers  the  com- 
Miercial  development  of  the  industry  as  importaMl  as  that  of 
any  other  section. 

In  proposing  a  vote  of  thanks  to  the  chairmnn  for  his  ad- 
dress, .\\<\.  Walker  reminded  the  meeting  that  they  liau  also 
to  thank  him  for  the  woi-k  that  had  already  been  carried  out 
in  anticipatiiiii  of  the  meeting  being  held'  at  Dundee.  The 
\ote  was  carri.d  by  ncelaniation,  and  the  rliairrnan  responded 
briefly. 

{To  hr  rnnllniii il.) 


JOINT     ELECTRICITY     AUTHORITIES. 


LundoD  and  Home  Counties  Inquiry. 

(Continued  from  page  1U3.) 

Uu  Tuesday  last  wei'k  Mr.  Tylor  opened  the  ca.se  fur  the 
1,.B.  .t  S.C.  Railway  and  the  G.E.  Railway. 

Counsel  said  that  under  Section  11  of  the  Electricity 
(Supply)  Act  of  19iy,  the  Companies  had  intended  to 
bring  forward  schemes  for  dealing  with  their  own  supply, 
and  to  make  the  necessary  application  to  the  Commis- 
sioners, but  they  had  not  been  able  to  get  their  schemes  ready. 
Ihe  position  now  really  was  that  the  railway  companies  wished 
to  be  able  to  see  in  what  way  they  could  obtain  supply  most 
cheaply.  If  they  erected  their  o\\ii  stations  with  the  consent 
of  the  Commissioners,  then  they  would  be  willing  to  supply 
any  surplus  to  the  Joint  Electricity  .\uthority.  Generally 
spt'aking,  the  railway  companies  had  no  objection  to  any  of 
the  present  schemes,  and  all  they  asked  was  to  be  left  in  the 
position  of  being  able  to  obtain  thejr  supply  in  the  cheapest 
market.  It  was  impossible  for  the  railway  companies  to  say, 
in  the  meantime,  that  they  would  take  their  supply  from  a 
public  source.  It  it  could  be  .shown  that  the  Railway  Com- 
panies could  get  their  supply  most  cheaply  from  a  public 
source,  then  he  felt  he  could  say  tliat  the  railway  companies 
would  take  a  supply  in  that  way.  The  companies  were  not 
desirous  of  being  involved  in  any  capital  exi>enditure  which 
could  be  avoided,  and  it  was  mainly  with  a  view  to  hearing 
what  the  promoters  of  these  schemes  had  to  say  that  the  rail- 
way companies  wished  to  be  present  at  this  inquiry.  So  far, 
the  evidence  for  the  promoters  had  all  gone  to  show  that  the 
railway  companies  would  be  more  likely  to  be  able  to  generate 
a  cheaper  supply  for  themselves  than  by  purchasing  from  a 
Joint  Authority. 

After  lunch,  Sir  John  Snell,  speaking  to  the  representatives 
of  the  railway  companies,  said  the  Commissioners  felt  it  would 
assist  them  if  they  could  have  a  railway  witness. 

Mr.  Miller  said  that,  .speaking  after  consideration,  he  had 
nothing  to  establish  through  a  witness,  but  at  any  time  he 
would  be  pleased  to  give  the  Commissioners  any  information. 
He  was  not  in  a  position  to  assist  the  Commissioners  now . 

It  had  previously  been  arranged  that  such  of  the  smaller 
opponents  as  cared  could  hand  in  .statements  instead  of  making 
speeches.  Consequently,  such  statements  were  now  handed  in 
by  representatives  of  Barnes,  Kingston  and  Croydon. 

Tlie  opposition  of  the  Metropohtan  Electric  Supply  Co.  was 
then  proceeded  with. 

Mr.  A.  W.  T.\iT,  chairman  of  the  company,  was  called,  and 
explained  the  ojierations  of  the  company  as  regarded  the  area 
inside  the  County  of  London,  which  is  purchasable  by  the 
L.C.C.  in  1931,  and  the  bulk  supply  pow-ers  in  Middlesex,  which 
latter  area  it  is  desired  to  exclude  from  any  of  the  schemes. 
.'\t  the  present  moment  an  additional  2O,0UO  kW  of  plant  is 
being  installed  at  Willesden  at  a  cost  of  i'HIO.OflO.  A  recent 
bulk  supply  price  quoted  to  Ealing  was  £i  10s.  per  kVA  per 
annum  plus  od.  per  kWh,  plus — in  respect  of  coal — 0.15d.  for 
every  100  units  when  coal  is  over  '208.  per  ton.  Any  inter.'er- 
ence  with  the  company  by  a  Joint  Electricity  .Vuthority  would 
seriously  hinder  the  company  in  raising  capital.  A.  large  num- 
ber of  tables  were  handed  in  showing  the  financial  position  of 
the  company. 

Mr.  J.  S.  HiGHFiELD,  engineer  to  the  Metropolitan  Electric 
Supply  Co.,  handed  in  further  tables  .showing  the  position  of 
the  company  so  far  as  average  jirices.  &c..  were  concerned.  A 
three-pha.se,  50  cycle  cable  would  be  completed  from  Willesden 
to  Uxbridge  this  year,  and  before  long  the  whole  of  the  supply 
would  be  on  the  three-phase,  yO-cycle  system,  and  the  change- 
over from  the  two-phase,  60-cvcle  system  would  then  be  com- 
plete. Willesden  still  had  room  for  another  two  10,00U-kW 
turbine  sets  in  addition  to  the  two  similar  sets  now  going  iu. 
This  would  fill  up  the  .site  on  the  north  side  of  the  canal,  but 
the  company  had  nine  acres  on  the  south  side  of  the  canal 
where  further  extensions  would  take  place.  The  Willesden 
stations  of  the  Metropolitan  Electric  Supply  Co.  and  the  North 
Metropolitan  Electric  Power  Co.  were  only  a  mile  apart,  and 
could  ea.sily  be  connected.  Briiiisdown  was  already  linked  up 
with  the  North  Metropolitan  Willesden  station,  and  other 
stations  in  the  area  could  be  linked  up  vi-ry  easily.  The  new- 
plant  going  into  the  Metropolitan  Co.'s  Willesden  station  cost 
.-t''20  per  kW.  and  there  would  also  bi'  considerable  economy  of 
fuel  consumption,  the  figure  being  about  'H  lb.  of  coal  per  unit 
generated  with  normal  coal. 

A  large  number  of  (piestions  were  put  by  Sir  .Tohn  Snell  as 
to  how  Mr.  lligblleld  would  proceed  a.ssuining  the  whole  of 
the  area  under  consideration  were  clear  of  any  of  the  77  stations 
now  in  it.  but  Mi-.  Iliglilield  did  not  care  to  make  the  assump- 
tiiui,  and  iirefcrred  to  deal  with  the  position  as  it  was  to-day. 


Watcr-Power    In    Ihe    Uolttd    States.— The    Federal 

Power  Conimisa'on  hca  receivMi  222  applications  for  permits  to 
utiline  water- powers,  apptregatiD?  llj  million  h.p.  Twenty-nine 
wmits  hovp  befn  trranted  rt-rppctipL'  a  total  of  about  2  million 
h.p..  in  17  States  ;  two  of  thei-  arc  over  400,000  h.p.  each,  and 
th-ee  others  average  over  200,0tJU. 


On  Wednesday  July  13,  the  opposition  of  tlie  North  Metin- 
politan  Electric  Power  Supply  Co.  was  taken. 

Sii-  J,\Mi;s  Devon'shiuk,  managing  director  of  the  Power  Co., 
gave  rletails  of  the  incorporation  of  the  company,  the  area  of 
supply  being  about  S'iU  sq.  miles.  The  company  now  has 
authority  to  supply  in  bulk  to  authorised  distributors  and  also 
for  power  purposes,  the.se  powers  being  lield  in  perpetuity, 
lleferenre  wa.s  made  to  the  piirchnse  of  the  Willesden  power 
station  of  the  Willesden  b'rban   District  Council,  which,  as  a 
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luatUu'  of  fact,  is  outside  tliu  company's  limits  of  supply,  but 
is  held  by  tho  company  iu  iierpetuity.  Moreover,  the  whole 
of  the  Borough  of  Stoke  Newington,  which  is  in  the  County 
of  London,  is  now  in  the  company's  area  of  supply,  whereas 
the  remainder  of  the  area  is  outside  the  County  ol  IjOndon. 
An  important  feature  of  the  conjpany's  powers  was,  said  Sir 
James  Devonshire,  the  authority  to  give  or  receive  a  supply 
from  distributors  in  contiguous  areas,  and  under  those  powers 
a  supply  had  been  given  to  Hackney.  Thus  there  was  nothing 
to  prevent  linking-up  between  the  company  and  all  authorities 
contiguous  to  its  area. 

An  interesting  question  arose  at  this  point  as  to  whether 
it  would  be  legal  lor  the  North  Metropolitan  Co.  to  supply  an 
area  contiguous  to  another  area  with  which  the  power  com- 
pany was  interconnected ;  for  instance,  to  give  u  supply  U) 
Poplar  through  Hackney.  The  result  of  the  discussion  was 
that  Sir  James  said  there  was  no  legal  limit  to  the  amount 
of  energy  which  could  be  supplied  to  Hackney,  and  it  was 
no   business  of   his  what  Hackney   did   with  it. 

Continuing  his  evidence.  Sir  James  enumerated  the  dis- 
tricts in  which  the  power  company  was  giving  a  supply  for 
all  purposes,  Provisional  Orders  having  been  acquired.  Deal- 
ing with  other  Acts  obtained  by  the  power  company,  refer- 
ence was  made  to  the  fact  that  Parliamentary  sanction  had 
been  given  to  the  Metropolitan  Railway  Co.  and  the  L.  & 
N.W.  Piailway  Co.  to  give  a  supply  to  the  Power  Co.  from 
the  Neasden   and  Stonebridge   power   stations   respectively. 

Sir  James  Devonsuiue  then  went  on  to  deal  with  the  deve- 
lopment of  the  electric  tramway  systems  of  Middlesex  anil 
Hertford,  in  conjunction  \\ith  the  Power  Co.  In  addition  to 
the  authorised  distributors  taking  a  supply  in  bulk,  the  company 
had  about  20,000  private  consumers.  The  company  had  16» 
miles  of  high-pressure  mains  and  loG  of  low-pressure  mains. 
Statements  were  handed  to  the  Commissioners  showing  the 
capital  and  revenue  position  of  the  company,  units  sola,  &c. 
During  the  past  two  years  the  revenue  had  taken  a  leap 
upwards  owing  to  the  introduction  of  a  coal  clause  in  many 
of  the  power   contracts. 

Sir  James  said  he  objected  to  inclusion  in  the  proposed 
London  and  Home  Counties  Electricity  area.  A  Joint  Elec- 
tricity Authority  would  have  a  very  vast  business  to  deal 
with  in  the  central  area;  he  did  not  beheve  the  Authority 
could  help  his  company  very  materially,  and  his  view  in  that 
connection  was  strengthened  by  what  he  had  heard  at  the  in- 
quiry. At  the  same  time,  his  company  would  always  take  or  give 
a  supply  if  it  were  more  economical  to  do  so.  For  instance, 
at  the  present  time  a  supply  was  being  taken  from  the 
Ainberley  Eoad  station  of  the  Metropolitan  Electric  Supply 
Co.,  and  the  Underground  Electric  Eailway  Company 
was  also  willing  to  give  the  Power  Co.  a  supply.  On  the 
other  hand,  the  Power  Co.  had  given  supply  to  outside 
authorities.  The  present  supply  of  the  Power  Co.  to  autho- 
lised  distributors  was  being  given  at  prices  lower  than  those 
shown  iu  the  estimates  of  the  Ij.C.G.  and  the  other  schemes 
when  everything  which  was  contemplated  had  been  accom- 
plished. Indeed,  he  saw  positive  disadvantages  from  the 
proposals  before  the  Ciimmissioners.  Even  the  promoters  had 
suggested  that  they  could  not  help  the  Power  Co.  for  many 
years,  and  all  they  seemeil  to  want  was  a  contribution  of 
about  ±'5,000  or  ±'2,501)  a  year  towards  tUe  aummistrative 
expenses  of  the  Joint  Authority  in  the  early  year's.  He  ob- 
jected to  i)a}'ing  anything  for  what  was  admittedly  oi  no 
advantage.  The  company  would  have  to  pay  a  heavy  contribu- 
tion to  the  administrative  expense  because  its  sales  were  about 
10  per  cent,  of  the  total  in  the  area,  and  the  administrative  ex- 
penses had  been  put  at  ±.50,000  per  annum.  Another  objec- 
tion was  that  the  Joint  Electricity  Authority  could  acquire 
power  stations  in  the  Power  Co.'s  area  and  supply  them  m 
bulk,  thus  competing  with  the  Power  Co.  and  depriving  it 
of  busine.ss,  yet  the  raison  d'etre  of  the  company's  existence 
was  to  supply  in  bulk.  He  much  preferred  to  remain  under 
the  Pjlectricity  Conimi.ssioners.  He  was  a  member  of  the 
B.O.'l'.  Electric  Power  Supply  Committee,  and  agreed  to  the 
recommendation  to  appoint  Electricity  Commissione'rs.  Hav- 
ing got  the  Commissioners  he  wished  to  be  left  to  enjoy  what 
he  had  got. 

Sir  John  Sneli,  reminded  Sir  James  that  he  also,  as  a  mem- 
ber of  that  Committee,  agreed  to  the  appointment  of  District 
Boards. 

Sir  James  Devon.shire  replied  that  there  was  an  exception 
made  in  the  case  of  undert.ikings  giving  supply  over  a  large 
area  like  the  North  Metropolitan  Power  Co.  He  believed  the 
intention  there  was  that  the  Joint  Electricity  Authorities 
should  come  up  to  the  borders  of  the  power  companies  and  not 
go  into  them,  fie  hoped  that  v.ould  be  the  case  here.  Finally, 
he  agreed  with  Mi-.  Tait's  view  that  the  existence  of  the  Joint 
Electricity  Authority  would  interfere  with  the  raising  of 
capital. 

Sir  John  Snef^l  remarked  that  it  did  not  seem  to  have  affected 
the  recent  i.ssue  of  the  North   Metropolitan  Co. 

Sir  James  replied,  amid  laughter,  that  no  mention  was  made 
in  the  prospectus  of  the  black  cloud  which  was  hanging  over 
the  company. 

Mr.  Craig  Henderson's  cross-examination  was  to  the  effect 
that  the  only  real  objection  to  inclusion  on  the  part  of  the  com- 
pany was  that  it  was  likely  to  be  called  upon  to  pay  a  portion 
of  the  administrative  expenses. 

Sth  James  Devonshike  said  he  objected  to  inclusion  because 
of  the  possibility  of  the  Joint  Authority   filching  away  many 


.siuall  dibtrdiutuis  from  the  Power  Co.,  and,  moreover,  tho 
Joint  Electricity  Authority  was  bound  to  have  a  political  com 
plexion  which  he  objected  to  also.  Moreover,  the  Act  ot  1919 
did  not  coiiipel  the  Commissioners  to  set  up  electricity  areas. 
The  .\ct  said  they  "  may  "  set  up  areas  and  he  would  object  to 
iiiclu.^ioii  in  any  area  on  principle.  The  Association  of  Power 
Companies  hail  .sent  in  a  memorandum  to  the  Commissioners 
urging  that  if  Joint  Electricity  .Authorities  were  to  be  hnanced 
out  ol  public  funds,  the  money  raised  on  the  security  of  the 
rates,  then  the  operations  of  the  Joint  Electricity  Authorities 
should  be  excluded  from  the  areas  of  power  companies.  There 
might  be  strong  political  motives  in  the  operations  of  such 
Authorities.  Once  the  Joint  .\uthority  got  into  his  area  there 
would  be  a  strong  mducement  to  undercut  him  in  prices  for 
other  reasons  than  purely  commercial.  Parliament  incorporated 
this  company  to  do  much  that  it  was  proposed  the  Joint 
Electricity  .Authority  should  do,  and  he  contended  that  there 
was  no  need  for  the  Authority  in  his  area. 

Answering  Mr.  Turner,  for  the  Conference  scheme,  Sir 
James  Devonshire  said  he  objected  to  public  ownership  in  any 
form,  and  iu  these  days  ho  believed  it  was  highly  undesirable 
even  that  companies  should  be  purchased  by  local  authorities. 

In  the  afternoon,  Sir  James  Okvoxshiiik  continued  his  evi- 
dence. In  reply  to  Mr.  Lackie,  who  said  that  evidence  which 
had  been  put  before  the  Commi.ssioners  from  time  to  time 
showed  that  there  was  a  tendency  lor  local  authorities  to  supply 
electricity  more  cheaply  than  companies,  Sir  James  said  that 
he  did  not  think  much  importance  could  be  attached  to  that. 
because  in  the  l^ondon  area  local  authorities  were  often  operat- 
ing in  industrial  areas,  whereas  the  companies  supplied  the 
West  End  and  other  residential  districts. 

Questioned  by  the  chairman.  Sir  James  expre.s.^ed  the  opinion 
that  if  the  company  had  separate  representation  on  the  .Autho- 
rity it  might  be  able  to  exercise  .some  restraining  intiuence 
over  the  political  element.  With  regard  to  credit,  local  autho- 
rities were  rather  under  a  cloud  as  regarded  finance.  Local 
authorities  going  into  the  city  for  the  purpose  ot  raising  money 
at  the  present  time  would  be  frowned  upon,  whilst  a  public 
utility  concern  in  the  hands  of  a  company  would  be  welcomed. 

The  Chairman  then  put  a  number  of  questions  with  regard  to 
the  coalition  of  the  areas  of  supply  of  the  North  Metropolitan 
Co.  and  the  Metropolitan  Electric  Supply  Co.  On  this  point 
Su'  James  taid  he  did  not  think  it  necessary  or  desirable  to 
amalgamate  the  two  areas,  but  jirobably  by  the  interchange 
of  one  or  two  directors  on  the  boards  of  the  companies  con- 
cerned, all  that  was  necessary  could  be  achieved  in  connection 
with  the  ethcient  and  economical  supply  of  the  two  areas. 
He  thought  arrangements  could  be  made  between  the  two 
companies  to  prevent  waste  by  endeavouring  to  supply  con- 
sumers, say,  on  the  boundary  line  of  one  company,  by  the 
organisation  of  the  other,  where  they  could  be  more  elBciently 
and  cheaply  reached,  and  where  this  could  be  done  they  con- 
templated doing  so.  Therefore,  if  that  llexibility  existed  be- 
tween the  two  companies,  no  engineering  and  no  financial 
improvement  could  be  effected  by  tiie  establishment  of  a  Joint 
London  .\uthority  beyond  that  which  was  within  the  hounds 
of  possibility  to-day. 

Mr.  E.  T.  Rothven  Murray  (engineer  and  general  manager 
to  the  North  Metropolitan  Co.)  handed  in  a  number  of  tables 
deuluig  witb  the  company's  undertaking.  With  re.gard  to 
power  stations,  there  were  eight  within  the  company's  area. 
of  which  four  were  the  property  of  the  company— namely,- 
those  at  Brimsdown.  Willesden,  Hertford,  and  St.  .Albans. 
Of  the  remaining  four,  three  were  owned  by  the  local  autho- 
rities at  Fuichley.  Hornsey,  and  Walthamstow,  and  one  uv  the 
Tottenham  Light,  Heat  &  Power  Co.,  at  Wood  Green.  "  The 
total  present  capacity  of  the  four  stations  owned  by  the  com- 
pany was  ;i'i„slO  kW,  and  the  capacity  of  the  other  four 
stations  I0.'i.50.  making  a  total  capacity  over  the  whole  area 
of  43,000  kW.  The  simultaneous  maximum  demand  on  the 
whole  eight  stations  during  19'20  amounted  to  33.(504  kW.  Ex- 
tensions of  the  various  stations  wi-re  now  in  hand,  which,  when 
completed,  would  increase  the  capacity  of  the  company's  four 
stations  to  45,810  kW.  and  that  of  the  remaining  four  stations 
to  16,5.")U  k^-N',  bringing  the  total  capacity  over  the  whole  area 
up  to  lj'2,3ti0  kW.  In  addition  to  the  extensions  already  men- 
tioned, the  company's  stations  could  be  still  further  extended. 
Tho  Rrimsdown  station  alone  was  capable  of  extension  to  the 
extent  of  a  further  50.tX)0  kW  or  more,  which  would  bring  the 
capacity  of  that  station  up  to  73,000  kW.  A  further  17.000 
kW  could  still  be  installed  at  the  company's  Willesden  station. 
bringing  the  total  there  to  30.0.50  kW.  Extensions  were  al.so 
possible  at  the  Metropolitan  Electric  Supply  Co.'s  stations 
at  \\  illesden  and  Uxbridge.  which  would  inerca.se  their  total 
c-ipacity  to  OJ.HK)  kW,  so  that  the  combineil  capacity  of  tho 
two  companies'  stations  could  be  extended  to  "201.750  kW  on 
existing  sites.  exclu.sive  of  plant  in  the  stations  of  other  under- 
takers. There  were,  therefore,  ample  facilities  in  the  whole 
area  to  meet  the  demands  likely  to  occur  for  many  years  to 
come,  without  going  outside  the  .system. 

Dealing  with  rea.sons  for  the  non-inclusion  of  the  North 
Metropolitan  Co.'s  undertaking  in  any  scheme  for  the  estab- 
lishment of  a  Joint  .Authority  for  London,  Mr.  Murray  said 
that  in  the  first  place,  such  a  scheme  would  involve  the  pro- 
vision of  long  and  expensive  inter-connecting  mains,  which 
must  affect  the  price  of  energy.  The  average  price  to  be 
obtained  for  energy  under  the  new  scheme  was  1.3'2(>d.  per 
unit  at  the  busbars  of  authorised  undertakers.  Tliat  was  the 
average  price  for  extra-high-prcssure  supply,  but  in  view  of 
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the  factors  which  bad  to  be  takeu  into  consideratioD.  it  was 
obvious  that  cousumers  distant  from  the  central  source  would 
have  to  pay  above  the  a\erat;e.  iu  order  to  cover  transmission 
costs.  If  the  North  Metropolitan  Co.  had  to  pay  up  to  1.32l)d. 
per  unit,  which  was  just  above  its  present  hgures,  the  average 
lor  lyJO  being  l.'J^d  .  it  could  only  supply  at  a  loss.  It  was 
the  policy  of  the  company  to  purchase  in  bulk  from  outside 
sources  when  roastiuable  terms  were  obtained,  and  in  ID'il)  )i 
purchased  3.J(Xiti00  units.  Kstuuating  the  future  demand  over 
the  whole  of  the  company's  area,  Mr;  Murray  said  that  the 
demand  cf  33.6ltl  k\\  in  19iO  would  be  increased  to  37.250 
kW  in  19:i5.  and  to  42.000  k\N'  in  1930.  these  figures  leaving 
out  of  consideration  railway  supplies.  In  1920  the  total  units 
sold  by  all  producers  in  the  area  amounted  to  75J  millions. 
\\hich  would  increase  to  90  millions  in  1930. 

In  reply  to  Mr.  P.age,  witness  said  he  did  not  think  the 
case  for  capital  stations  was  a  very  strong  one,  having  regard 
to  the  cost  at  which  energy  could  be  produced  at  a  small 
station  having  a  high  load  factor. 

As  to  voltage,  Mr.  Mi;rh.\y  told  Mr.  Lackie  that  certain 
of  the  company's  new  mains  would  be  worked  at  a  pressure  of 
10,000  to  ll.OiX)  volts  to  commence  with,  but  later  on  this 
would  be  increased  to  22,000  volts. 

The  Cu.AiRM.AX  asked  a  number  of  questions  as  to  the  de- 
sirability of  combining  the  areas  of  the  North  Metropolitan 
Co.  and  the  Metropolitan  Electric  Supply  Co..  in  reply  to 
which  Mr.  Murray  said  he  did  not  think,  from  an  engineering 
point  of  view,  there  would  be  very  much  economy  in  workmg 
e.\penses.  thou^^h  there  might  be  a  saving  in  capital  expendi- 
ture. As  to  the  inclusion  also  of  the  County  of  London  Co.'s 
area,  which  was  suggested  by  the  chairman.  Mr.  Murray 
expressed  the  opinion  that  better  results  would  be  obtained 
by  keeping  the  County  of  London  area  distinct  as  one  area, 
and  the  joint  areas  of  the  North  Metropolitan  and  Metropolitan 
Electric  Supply  Companies  as  another,  because  of  the  expense 
which  would  have  to  be  incurred  in  linking-up  mains. 

A  lengthy  discu.ssion  then  took  place  between  the  chairman 
and  Mr.  Morse,  representing  the  County  of  London  Co.,  with 
regard  to  the  Commissioners'  request  that  the  County  of 
London  Co.  should  give  information  as  to  the  proposed  Barking 
station,  which  was  considered  by  the  Commissioners  in  October 
last  year.  Mr.  Morse  said  that  technical  details  of  the  scheme 
had  been  dealt  with  at  the  previous  inquiry,  and  the  compauj . 
therefore,  did  not  propose  to  call  evidence  on  this  occasion. 
The  chairman  pointed  out  that  he  wanted,  among  other  thmg.s. 
information  as  to  the  anticipated  growth  of  the  demand  in 
the  County  of  London  Co.'s  area  and  the  Romford  area. 
Again,  whilst  the  County  Co.  were  of  the  opinion  that  the 
Barking  station  should  be  proceeded  with  at  once,  it  was  the 
cijntention  of  the  promoters  of  the  other  schemes  before  the 
Commissioners  that  the  erection  of  capital  stations  should  be 
postpf>ned,  owing  to  the  cost.s,  and  that  the  demand  in  the 
meantime  should  be  met  by  utilising  to  the  full  the  present 
resources.  Seeing  that  a  conflict  of  opinion  existed,  it  was 
very  material  that  the  matter  should  be  fought  out.  in  order 
to  arrive  at  the  best  cour.se  to  pursue.  The  County  Co.  had 
liad  the  opportunity  of  cross-t^xamining  witnesses  giving  evi- 
dence on  behalf  of  the  promoters'  schemes,  and  of  pointing  out 
weaknes.ses  in  those  schemes,  and  he  suggested,  therefore,  that 
it  would  he  fair  if  the  County  Co.  put  witnesses  into  the  box 
to  i)oint  out  the  advantages  of  the  adoption  of  a  totally  dijierent 
policy. 

Mr.  Morse  replied  that  the  company  had  con.sidered  tli^ 
matter  rarefully.  and  did  not  propii.se  to  give  evidence  at  this 
inquiry. 

(Jii  'niiii.sday.  .Tu!y  14th.  Mr.  Arthur  Coli.i.ns  was  recalled 
on  behalf  of  the  Conference  scheme,  especially  u  ith  regard  to 
the  question  of  ten:is  of  pnrcha.«e  of  the  coiu!)anies'  undertak- 
ings. He  said  the  resolutions  passed  by  the  Executive  of  the 
(Jonfereuce  and  referred  to  in  Tuesday's  report,  had  been 
drafted  as  the  result  of  observations  made  by  himself  on  the 
subject.  J  lis  opinion  was  that  the  question  of  ac(|uisition  of  the 
stations  of  the  companies  should  iidt  be  confusi'd,  at  this  stage, 
with  the  question  of  di.striliiition.  IJis  main  reason  for  this  was 
that  the  Joint  Electricity  .\uthority  would  have  plenty  to  <lo 
during  the  fir.st  ten  years  to  handle  the  question  of  generation. 
More(jver.  it  was  felt  th'at  if  the  L.C.C.  acquired  the  under- 
takings of  the  companies  in  1931,  it  would  require  the  dis- 
tribution to  be  carried  out  by  the  local  authorities.  Therefore, 
if  the  companies  got  the  terms  for  their  generating  stations 
and  mains  suggested,  with  a  guarantee  of  a  supply  of  electricity 
during  the  next  ten  years  at  a  price  not  greater  than  the 
pre.sent  cost,  the  rjuestioii  of  distril)ution  in  future  could  very 
well    be  left  over  for   the  Jircsent. 

Sir  .loH.N  S.sn.i,  reminded  witness  that  the  lornpanies  were 
willing  to  transfer  their  im<lertakings  (.n  the  bmad  iiasis  ol  cost 
less  dejiieciation. 

Mr.  Ci>ixi.\'S  agreed,  and  also  mentioned  that  under  (lie 
Trainway.s  Act  (Middlesbmugh.  Stockton  and  Thornaby  Tram- 
ways arbitratiiin)  the  terms  hail  been  cost  of  replacement  less 
deprecjatimi.  lli-  diil  nut  tliiiik  that  in  10  years  the  cost  of 
plant  wi>ul(l  Irive  got  back  tn  pie-war  figures:  in  fact.  Parlia- 
mentary estimate.i  for  water  scbenies  were  that  in  10  years' 
time  the  co.st  of  plant  would  be  pre-w'ar  cost  plus  one-third  or 
two-ttiirds.  .^ssllmin^  that  in  10  years  the  cost  of  electrical 
[•lant  would  be  1}  times  piewar.  and  the  companies  were 
willing   to  sell   now    for    pre-war    cost    less  depreciation,    he 


admitted  that  the  cost  to  the  purchasers  would  be  more  than 
if  the  sale  took  place  in  1931  under  the  terms  of  the  188S 
.\ct.  and  so  increase  the  cost  of  energy.  .-Vt  the  same  time, 
this  was  not  entirely  a  question  uf  the  bare  price  of  energy. 
because  it  was  in  the  minds  of  many  eminent  engineers  dealing 
with  arbitration  for  the  purchase  of  various  public  utihty 
undertakings,  to  lay  greater  stress  on  the  facttu"  of  obsolescence, 
and  it  would  be  argued  that  although  the  war  had  increased 
prices,  at  the  same  time  obsolescence  had  proceeded  at  a  greater 
rate  and  the  increased  rate  of  depreciation  in  consequence 
would  largely  offset  the  increase  in  price.  Quite  apart  from 
this,  he  felt  it  would  be  very  unwise  to  enter  into  a  bargain 
w  ith  a  vendor  company  at  the  present  time  when  prices  were 
falling   very  rapidly. 

Sir  JoHX  Snell  :  .\nd  would  you  leave  matters  in  the  present 
unsatisfactory  state  for  10  years'.' 

Mr.  Collins  said  he  would  not.  and  he  hoped  that  the  Con- 
ference would  consult  again  with  lue  companies  and  see  how 
much  nearer  they  could  get  together  on  the  matter,  but  he  did 
not  think  it  would  be  wise  to  accept  the  companies'  terms 
in  return  for  a  further  life  of  60  years  as  distributors. 

Sir  John  Snell  said  that  the  local  authorities  had  had  a 
long  time  in  which  to  consider  this  question  of  purchase,  and 
it  would  be  a  pity  if  the  inquiry  had  to  close  without  a 
definite  expression  of  opinion  from  the  Conference  on  the 
point. 

Mr.  CoLLlKS  said  that  at  present  the  companies  and  local 
authorities  were  too  far  apart  to  agree,  but  he  hoped  that  by 
further  discussions  a  bridge  might  be  found,  perhaps  on  a, 
smaller  extension  of  term  than  60  years,  and  a  sliding  scale  of 
dividends  and  prices,  lie  was,  however,  authorised  to  say 
that  rather  than  pay  the  companies'  terms  the  Conference 
would  make  an  endeavour  to  co-ordinate  the  34  local  authorities 
and  leave  out  the  companies  altogether. 

Sir  John  Snell  :  And  close  this  inquiry  with  an  entirely  in- 
conclusive position  as  between  the  companies  and  local  authori- 
ties? 

Mr.  Collins,  further  examined,  said  that  another  advantage 
to  the  companies  under  the  proposed  terms  of  purchase  sug- 
gested by  the  Conference  was  that  the  companies  would  by 
.selling  now,  have  the  money  in  hand  10  years  earlier  than 
otherwise,  and  at  the  same  time  they  would  have  a  guarantee 
of  electricity  from  the  Joint  Authority.  Moreover,  he  did  not 
believe  the  companies  in  liWJ  would  have  more  than  a  .sporting 
chance  of  getting  more  than  pre-war  cost,  in  coii.-^eqiience  of 
the  element  of  obsolescence  to  which  he  had  already  referred. 

CorNSRL  put  it  that  the  companies  would  only  be  brought 
to  sell  their  generating  stations  and  mains  by  agreement,  and 
as  the  terms  proposed  by  the  local  authorities  were  less  than 
tho.se  wiiich  the  companies  would  get  under  the  188.'^  .\ct.  what 
earthly  hope  was  there  of  getting  them  to  agree'.'  ^Vhat  had 
induced  the  Conference  to  change  its  view  with  regard  to 
extension  of  tenure  (the  Chairman  of  the  Conference  said  the 
Conference  was  willing  to  consider  an  extension  of  tenure)'? 

Mr.  Collins  said  that  since  that  statement  was  made  by  the 
Chairman  of  the  Conference,  they  knew-  what  the  terms  pn- 
posed  were.  He  di.sagreed  with  counsel  that  the  local  authori- 
ties were  hoping  to  get  the  companies'  distributing  systems 
after  the  Ti.C.C.  had  purchased  the  companies,  and  that  that 
was  the  reason  why  the  Conference  objected  now  to  an  exten- 
sion of  tenure.  .\t  the  .same  time,  he  felt  that  the  local 
authorities  were  the  right  people  to  carry  out  the  detail  dis- 
tribution in  the  comjianies'  areas  and  not  the  L.C.C.  In 
any  case,  the  proposed  terms  by  the  companies  were  very 
much  more  serious  than  the  Conference  at  one  time  thougnt. 

Sir  John  Snell  said  it  was  very  embarrassing  to  the  Com- 
missioners that  the  Conference  had  changed  its  mind  .so  soon 
lifter  a  definite  expression  of  opinion  by  Mr.  Duncan  Watson. 
Mr.   Turner,    for    the   Conference,   said   that   .Mi.     Duncan 
Watson  was  expressing  his  own  opinion. 

Mr,  CuAUi  Henderson  said  that  Mr.  Duncan  Watson  had 
said  the  Conference  would  agree  to  the  jirinciple  of  extension 
of  tenure. 

Sir  .JOHN  Snell  said  that,  speaking  for  himself,  it  seemed  to 
him  that  the  Conference  was  changing  its  mind  from  day  tn 
(lay.  and  how  could  the  Commissioners  come  to  a  decision  in 
these  circumstances'.'  Was  it  the  intention  of  the  Executive 
to  recommend  tlte  full  Conference  to  adopt  the  views  put 
forward  by  Mr.  Collins  against  the  piinri|ilc  uf  extension  nf 
life  of  the  companies  as  distributiirs' 

.Mr.  TruNKK  said  the  matter  was  to  be  jmiI  tn  llic  full  Cmi- 
ference    without  anv   recnmmendations. 

Mr.  Collins,  answering  Mr.  Craig  llenderscm.  said,  person- 
ally, he  would  advi.s<>  the  Conference  not  In  ai-iep(  (lie  principle 
(jf  extensinn   of    tenure. 

During  Mr.  Collins's  evidence,  there  was  an  interposition  by 
Mr.  .Albert  Cay.  chief  electrical  engineer  to  the  Islington 
Borough  Council,  ft  appears  that  altlinUL'b  Islinglni 
member  of  the  Conference  of  Local  Aiilliorilii 
certain    objections    independently. 

Sir  John  Snell  said  it  did  not  seem  tli; 
Borough  Council  knew  its  own   mind. 

Mr.  TrjRNER.  for  the  Conference,  said  that 
position,  he  would  take  it  that  Islington  x 
member  of  the  Conference. 

Sir  John  Snell  sugcested  that  IslinL'ton  .should  s<'nd   in  a 
statement,   a   course   with    which   Mr.    Oay  agre<>d. 
Later  on,  a  long  discussion  took  place  between  Mr.  Collins 
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and  the  Commissioners  as  to  the  terms  of  purchase  of  the 
companies;  he  put  it  frauicly  that  the  terms  proposed  by  the 
companies  were  too  great  a  price  to  pay  for  a  unified  electricity 
supply  m  Loudon.  He  hoped,  tiowever,  that  the  parties  would 
come  together  again,  although  at  preseut  neither  side  woulu 
consider  the  terms  put  forward  by   the  other. 

Sir  John  Snhll  put  it  that  there  were  34  local  authorities 
owning  electricity  undertakings,  which  were  holding  out  with 
regard  to  terms  of  purchase  by  the  Ij.C.C.  for  companies  in 
areas  in  which  the  Conference  of  Local  Authorities  had  no 
concern.  Moreover,  the  L.C.C  as  the  purchasing  authority  wm 
agreeable  to  the  terms  proposed  by  the  companies. 

Mr.  Collins  said  that  if  the  terms  of  the  companies  were 
accepted,  it  would  mean  either  that  the  consumers  in  those 
areas  would  have  to  pay  a  much  higher  price  for  energy  in 
the  event  of  the  distribution  in  the  companies'  areas  being 
placed  in  the  hands  of  the  local  authorities,  or,  if  the  L.C.C. 
retained  the  distribution  in  its  own  hands,  which  was  incon- 
ceivable, then  the  e.\tra  cost  would  fall  upon  the  whole  of 
London  through  the  L.C.C.  rate.  The  point  was,  he  said,  that 
on  the  local  authorities'  valuation,  the  price  which  would  have 
to  be  paid  was  considerably  le.ss  than  that  which  would  be  paid 
on  the  cumpaTiies'  basis  and  the  capital  charges  on  that  extra 
gum  would  have  to  be  borne  by  some  one. 

Sir  John  Snell  could  not  get  Mr.  Oollina  to  .agree  with  him 
that  failure  to  come  to  terms  with  the  companies  would  result 
in  a  continuation  of  the  present  state  of  affairs,  because  tha 
34  local  authorities  would  go  ahead  -by  themselves,  saia  Mr. 
Collins. 

Sir  John  Snell  replied  that  nothing  effective  could  be  done 
without  the  consent  of  the  Commissioners,  and  it  was  placing 
the  Commissioners  in  a  very  great  difhculty  if  the  various 
authorities  did  not  agree. 

Sir  John  Snell  then  asked  how,  in  these  circumstancei,  the 
Commissioners  could  refuse  such  applications  a«  those  of  the 
County  of  Ixjndon  Co.  and  the  West  Ivent  Power  Co. 

Mr.  Collins  said  it  must  be  for  the  Commissioners  to  decide 
what  was  best  for  the  area. 

Sir  John  Snell  concluded  his  questions  by  saying  that  time 
was  passing ;  they  were  all  looking  forward  to  the  revival  of 
trade,  and  representations  had  been  made  to  the  Commissioners 
that  there  was  a  great  need  for  improving  the  supply. 

Mr.  Pearman,  secretary  of  the  Westminster  Electric  Supply 
Co.,  then  handed  in  further  tables  explanatory  of  the  proposals 
of  the  nine  companies  with  regard  to  purchase. 

When  the  inquiry  was  adjourned  for  the  day,  Mr.  Sydney 
Morse,  for  the  County  of  London  Co.,  said  his  clients  had 
reconsidered  the  question  of  giving  evidence,  and  iu  view  of 
tha  personal  appeal  of  Sir  John  Snell,  and  in  order  to  avoid 
any  suggestion  that  the  County  Co.  did  not  wish  to  assist  the 
Commissioners,  they  had  decided  to  put  forward  evidence  on 
the  matter  of  the  relative  advantages  of  erecting  capital  stations 
at  once  and  extending  existing  stations. 

Sir  Harry  Haward  presided  over  the  inquiry  on  Friday,  July 
16th,  in  the  absence  of  Sir  John  Snell. 

Mr.  Johnson  (Comptroller  of  the  London  County  Council) 
was  then  recalled,  and  handed  in  a,  number  of  tables  giving 
revised  financial  particulars  with  regard  to  the  results  of  the 
purchase  terms  proposed  by  the  companies,  applying  them  to 
companies  and  local  authorities. 

The  ca.se  for  the  Hertford  County  Council  was  libeii  dealt  with . 

Sir  Charles  Lonomore,  K.C.B.  (clerk  of  the  County  Couucil) 
handed  in  tables  containing  statistics  of  the  area  and  population 
of  the  county,  which,  he  said,  was  largely  agricultural  and 
residential;  the  richer  part  of  it  was  in  the  south,  and  was 
included  in  the  delimited  area.  It  would  be  an  unfortunate 
thing  if  the  richer  portions  were  taken  away  which  would 
have  a  detrimental  effect  on  the  remainder.  In  some  of  the 
towns  in  Hertfordshire  there  was  a  good  supply.  That  in 
Watford  for  instance  was  excellent.  There  were  a  number  ol 
Provisional  Orders  existing  for  the  supply  of  electricjty  in 
various  parts  of  the  county,  which  had  not  been  put  into  opera- 
tion. Witness  referred  to  the  excellent  relations  existing 
between  the  county  authorities  and  the  North  Metropolitan 
Power  Co.,  which  was  supplying  in  parts  of  the  county,  ami 
also  with  the  Middlesex  County  Council  in  connection  with 
the  tramways  which  ran  into  Barnet  from  Middlesex,  ovkiied 
by  the  Metropolitan  Electric  Tramways.  The  Welwyn  Garden 
City  and  the  town  of  Hertford  would  be  supplied  from  the 
Hertford  generating  station  of  the  company,  but  it  was  con- 
templated that  eventually  mains  would  be  laid  from  the  Brims- 
down  station  to  Welwyu,  and  this  would  enable  a  supply  to 
be  given  to  Hoddesdon.  Ware,  and  Cheshunt.  Hatfield  also 
needed  a  supply  of  electricity,  and  witness  was  of  the  opinion 
that  it  would  be  much  more  likely  to  get  it  from  the  company 
than  from  a  Joint  Authority  embracing  the  whole  of  Jjondoii. 
The  comp.any  would  more  easily  raifie  money  than  the  local 
authorities  to  finance  a  scheme.  On  the  whole,  the  opinion  in 
Hertfordshire  was  that  the  supply  of  electricity  would  be  very 
much  better  left  in  the  hands  of  private  enterprise.  A  con- 
ference of  the  Oonnty  Cr.nncil  and  of  the  local  authorities  in 
the  county  had  decided  that  it  was  desirable  to  keep  the  whole 
county  out  of  the  scheme. 

In  cross-examination  by  Mr.  Bngelbach.  for  the  L.O.C,  Sir 
Charles  .said  that  even  were  the  Joint  Authority  able  to  unpply 
energy  more  cheaply  in  part  of  Hertfordshire  than  the  North 
Metropolitan  Co.,  he  wonld  still  object  to  inclusion,  in  view  of 
tha  administrative  difficulties  which  would  arite. 


Mr.  W.  B.  Keen  (accountant  to  the  Hertfordshire  County 
Council)  also  said  it  would  be  an  advantage  to  leave  (he  county 
as  a  whole  out  of  the  joint  scheme.  Being  a  residential  area 
largely,  a  tntliiig  reduction  in  the  price  of  electncity  would 
not  ajlect  the  community  eo  much  as  it  would  an  indubtrial 
community,  and  they  might  buy  BUch  a  tritimg  auvantage  al 
too  great  a  cost  from  other'  points  of  view.  The  schemes  before 
the  Commissioners  appeared  to  him  to  be  very  speculative,  and 
depended  on  estimates  at  a  lime  when  it  was  almost  impossible 
for  anyone  to  make  a  relialjie  estimate.  The  Hertfordshire 
local  authorities  were  not  prepared  to  give  huancial  support 
to  the  scheme,  and,  therefore,  they  could  not  expect  any  ellec- 
tive  degree  of  control,  without  which  it  would  be  unsatisfactory 
that  they  should  be  subject  to  all  its  incidences.  Lasiiy,  it 
was  a  well-established  principle  that  the  local  feelmg  of  a 
community  should  not  be  overlooked,  unless  on  the  ground  of 
very  great  public  service.  As  to  municipal  credit,  there  had 
been  so  many  issues  recently  on  the  security  of  the  rates  that 
the  market  was  getting  tired  of  them,  and  he  was  strongly 
of  the  view  that  Hertfordshire  would  be  wrong  to  use  ite 
credit  for  the  purpo.se  of  such  an  undertaking  as  that  suggested. 
Mr.  HoiiACii  i''i;NT0N  (Electrical  Power  Engineers'  Associa- 
tion) handed  in  a  statement  to  the  Commissioners,  and  stated 
that  if  it  were  desirable  he  would  be  able  to  bring  evidence  in 
the  following  week.  The  chairman  said  there  was  aheady  a 
statement  from  the  Electrical  Trades  Union,  of  which,  how- 
ever, Mr.  Fenton  disclaimed  all  knowledge. 

A  statement  was  also  to  be  handed  in  by  the  town  clerk 
of  Watford. 

Mr.  Padden  then  addressed  the  Commissioners  on  behalf 
of  the  Port  of  London  Authority,  who  asked  for  direct  repre- 
sentation upon  the  administrative  body  of  any  scheme  upon 
which  the  Commissioners  might  ultimately  determine.  The 
gist  of  the  evidence  during  the  mquiry  had  been  that  it  was 
essential  for  the  economical  working  of  the  capital  stations 
that  they  should  he  constructed  on  the  river.  The  erection 
of  these  stations  would  entail  the  construction  of  wharves, 
the  dredging  of  the  river,  and  many  other  things  in  order  to 
adapt  the  riverside  to  the  purposes  of  the  engmeers.  A  Joint 
Authority  could  not  do  that  without  the  approval,  cognisance, 
or  licence  of  the  Port  of  London  Authority.  TTierefore.  it  was 
obviously  an  advantage  that  the  latter  body  should  have  direct 
representation  on  the  board  of  the  Joint  Electricity  Authority. 
The  point  was  whether  they  would  bring  enough  technical 
advice  and  assistance  to  justify  their  representation,  ana  he 
ventured  emphatically  to  say  that  they  would  do  so.  Mr. 
Fladgate,  in  his  evidence,  said  that  the  Port  of  I^ondon  Autho- 
rity might  secure  direct  representation  by  virtue  of  their 
being  large  consumers  of  energy — and  in  this  connection  Mr. 
Padden  mentioned  that  they  purchased  nearly  17  milhon  units 
■  per  annum — and  he  would  raise  no  objection  to  their  represen- 
tation, subject  to  the  consent  of  the  Commissioners.  Mr. 
Padden  thought  this  was  the  general  view. 

Mr.  Wrottesley,  addressing  the  Commissioners  on  behalf 
of  the  Middlesex  County  Council,  appealed  for  the  taking-over 
of  the  whole  of  the  Middlesex  area,  or  leaving  the  whole  of 
it  out.  Middlesex  was  the  mo.st  developing  area  of  all  those 
around  London  to-day,  and  it  was  obvious  that  if  justice  wae 
to  be  done  to  such  an  area,  any  scheme  should  take  in,  not  a« 
little,  but  as  much  of  the  area  as  possible.  T'lie  engineering 
point  of  view  was  not  the  only  one  to  be  considered.  The 
companies'  scheme  with  a  radius  of  ten  miles  round  St. 
Paul's  Cathedral,  in  which  area  was  concentrated  practically 
the  whole  of  the  load  in  tlie  area  delimited  by  the  Commis- 
sioners, he  described  as  skimming  the  cream  off  the  milk. 
If  the  whole  of  Middlesex  were  left  out  of  any  scheme,  the 
aiea  would  be  sufficient  to  justify  them  in  providing  a  supply 
of  electricity  for  themselves,  or  in  conjunction  with  some  other 
authorities  adjoining. 

Their  position  was,  in  the  first  place,  that  they  did  not 
want  to  be  split  up.  Secondly,  with  regard  to  the  constitution 
of  the  .Toint  Authority,  the  suggestion  of  the  L.C.C.  was  such 
that  sufficient  consideration  was  unlikely  to  be  given  lo  the 
interests  of  Middlesex.  Thirdly,  with  regard  to  finance,  they 
did  not  think  the  terms  upon  which  the  L.C.C.  proposed  to 
purchase  generating  stations  and  mains  were  as  favourable 
and  fair  to  the  consumers  and  the  Irn-al  authorities  as  those 
of  the  Conference  of  Ixical  Authorities,  for  these  reasons,  they 
asked  to  be  left  out  of  any  area  which  was  to  1^  governed 
on  the  lines  of  the  L.C.C.  proposals.  As  to  the  scheme  of  the 
Conference  of  Ixical  Authorities,  subject  to  the  Commissioners 
granting  them  representation— and  they  thought  it  not  unrea- 
sonable to  ask  for  two  representatives— they  were  willing  to 
be  incorporated,  provided  the  whole  of  the  County  were  taken 
into  the  scheme. 
Tlie  inquiry  was  then  adjourned  until  Tuesday. 

Resuming  the  inquiry  on  Tuesday,  Sir  John  Snru,  referred 
to  ft  letter  sent  in  hv"  the  Electrical  Trades  Union,  and  the 
statement  by  counsel  for  the  EleotTical  Power  Engineers' 
Association,  and  said  that  the  Commissioners  propo«ied  to  ask 
each  of  these  bodies  to  put  a  witness  in   the  chair. 

Mr.  C.  H.  Mrr/  was  then  called  on  behalf  of  the  County 
of  Txmdon  Electric  Supply  Co..  and  sjiid  he  npjvared  in 
response  to  the  Commissioners'  request  that  a  witness  sholild 
give  evidence  as  to  the  relative  advantages  of  constnicting 
new  power  station.i  and  extending  existing  otntiotie.  Mr. 
Merz's  evidence  occupied  the  whole  of  the  day's  session. 
{To  b*  ooniinutJ.) 
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NEW    ELECTRICAL    DEVICES,    FITTINGS,    AND    PLANT. 

lUaderf  are  incitfd  to  tubniit  partieular*  of  new  or  iiiiproivd  derices  and  <ipparntits.  tvliicli   will  he  pul/li,i/ictl 
if  considered  of  sufficient  interest. 


A  New   Kotary   Transformer. 

We  were  recently  given  an  opportunity  to  inspect  a  new 
typo  of  rotary  transformer  patented  by  the  Crypto  Elec- 
trical Co.,  IjTD.,  Acton  Lane,  NVillesden,  N.W.  10,  and  saw 
a  number  of  load  tests  carried  out  upon  it. 

The  saving  of  space  and  expenditure  effected  by  this  means 
of  transforming  d.c.  voltages  as  compared  with  the  em- 
ployment of  the  motor-generator  method  needs  no  emphasis. 

The  machines  made  by  the  Crypto  Co.  are  designed  either 
with  "  reverse-compound  "  or  "  level-compound  "  windings, 
the  voltage  regulation  being  carried  out  by  means  of  inter- 
poles.  The  reverse  compound-wound  transformer  is  eminently 
suitable  for  welding  and  kinematogi'aph  work,  where  the  load 
is  thrown  on  and  off  suddenly  at  frequent  intervals.  The 
level  compound-wound  machine  is  designed  to  maintam  a 
constant  voltage  at  all  loads,  and  for  this  reason  may  be  used 
for  lighting  supplies  or  other  purposes  in  which  violent  voltage 
variation  is  ULndesirable. 

The  construction  of  thef«  machines  is  safe  and  substantial. 
The  armature  is  laminated,  and  the  coils  are  former  wound. 
The  insulation  between  the  primary  and  secondary  windings 
is  capable  of  withstanding  more  than  1.000  volts.  The  whole 
armature  is  vacuum  impregnated,  giving  a  high  insulation 
resistance  and  dielectric  strength.  The  frame  is  of  cast  iron, 
having   steel   poles   with   laminated    tips;   the  field    coils   are 


to  say,  the  rollers  between  which  the  metal  passes  during 
welding  do  not  rotate  continuously,  but  intermittently,  making 
a  series  of  overlapping  spot  welds  in  rapid  succession.  Each 
spot  weld  is  made  while  the  roller  is  stationary  and  extra 
l.>ressure  is  appUed  to  the  roller  before  it  moves  forward,  thus 
producing  a  much  stronger  weld  than  is  obtainable  by  the 
normal  pressure  of  the  roller.  An  important  advantage  of  the 
spot  seam  is  that  unpickled  metal  can  be  welded  wiiuout 
difficulty,  and  there  is  far  less  tendency  for  auy  scale  to  attach 
to  the  rollers  than  when  the  latter  are  allowed  to  rotate 
over  metal  at  the  welding  temperature.  The  rollers,  there- 
fore, require  less  attention  and  give  better  work.  The  welded 
seam  is  made  at  the  rate  of  3  ft.  per  minute,  and  100  ft.  of  seam 
can  be  welded  for  an  expenditure  of  1  kWh  of  electrical 
energy. 

The  machine  comprises  a  l.p.  transformer  arranged  to  suit 
the  voltage  and  frequency  of  the  available  electricity  supply, 
the  secondary  or  welding  circuit  working  at  a  pressure  ol  only 
2  volts;  thus,  tliere  is  no  risk  of  any  shock  to  the  operator. 
The  welding  rollers  or  electrodes  are  connected  to  the  .secondary 
circuit,  the  upper  one  being  mounted  ou  a  pivoted  arm  and 
driven  by  a  ratchet  mechanism,  while  the  lower  one  is  titted 
on  a  slide  and  moved  from  side  to  side  by  a  hand  lever. 
When  in  the  working  position  the  slide  is  locked  to  prevent 
its  displacement  during  welding ;  to  make  a  wold  the  slide  is 


Fig.  1.—"  Crypto  "  Rotary  Transformer. 

former  wound  and  impregnated.  The  bearings  may  be  ball- 
bearings or  of  the  ring  type.  In  the  case  of  the  latter  they 
are  self-oiling,  and  made  of  the  best  anti-friction  metal. 

The  miachine  seen  under  test  was  arranged  for  both  level 
and  reverse  compound  working.  The  supply  to  the  prunary 
end  of  the  machine  was  at  460-480  volts;  this  remained 
practically  constant  at  about  464  during  the  tests.  In  level 
compound  working  the  secondary  voltage  at  light  load  stood 
at  88.8;  upon  full  load  being  applied  it  fell  to  about  88.  At 
about  130  per  cent,  of  full  load  the  pressure  fell  a  trifle  more 
but  the  fluctuation  was  negligible  for  all  practical  purposes. 
In  previous  tests  the  variation  between  light  load  and  full 
load  (93  A)  was  onlv  about  .2  V.  this  was  increased  by  about 
2  V  on  an  overload  of  33  per  cent.  The  speed  varied  from 
1.480  r.p.m.  at  light  load  to  1..580  r.p.m.  at  full.  The  results 
when  running  as  a  reverse-compound  m.icbine  were  as  fol- 
lows :  The  voltage  at  light  load  was  86..').  Upon  the  imnosi- 
tifm  of  a  load  taking  90  K  the  pressure  fell  to  about  73..")  V. 
At  145  per  cent,  of  full  load  the  readings  were  6.5  V.  130  A. 
TTie  voltage  at  half-load  was  79.  During  continued  overloadu 
there  was  practically  no  brush  sparking,  and  the  temperature 
rise  wa«  not  excessive. 

The  illustration  (fig.  1)  shows  a  machine  of  the  type  de- 
ecribed. 

A  New  Electric  Seam   Welding;   Machine. 

Tlie  accomnsnyiDC  illustration  (fig.  1)  shows  a  new  machine 
for  seam  welding  the  bodies  of  stamned  kettles,  designed  and 
Tnanufflctnred  by  the  M.P.  Elfotric  Welding  Machini  Co.,  of 
38.  Hatton  Garden.  Ijondon.  E.0. 1. 

The  machine  operate*  on  the  "  ipot-«eam  "  principle — that  u 


Fig.  2. — A  new  M.P.  Seam   Welder. 

released  by  a  trigger  on  the  hand  lever  and  pulled  to  the  right. 
The  kettle,  previously  assembled,  is  placed  over  the  lower 
electrode  and  the  slide  pulled  back  as  far  as  it  will  go,  where 
it  is  locked  by  a  catch.  The  pedal  is  depres.sed  by  the  operator, 
bringing  down  the  upper  roller  on  to  the  work  and  starting 
the  weld.  Nothing  more  is  required  of  the  operator  beyond 
a  slight  guiding  of  the  kettle  to  en.sure  the  rollers  passing 
properly  over  the  seam.  When  the  weld  is  made,  the  pedal 
is  released,  the  slide  pulled  to  the  right,  the  kettle  removed, 
and  the  operation  repeated.  The  machine  is  suitable  for  weld- 
ing the  circumferential  seams  in  various  kinds  of  hollow 
articles  varving  in  thickness  from  No.  25  gauge  to  3/32  in. 
thick. 

The  M.P.  Electric  Welding  Machine  Co.  makes  a  complete 
line  of  spot,  seam,  and  butt  welders,  which  are  suitable  for  a 
wide  variety  of  work. 


The  Onadrant  Electrometer.— A  new  method  of  using 

the  quadrant  electrometer  for  the  meaaurement  of  eleotrloal  power 
is  described  in  the  Proceedings  of  the  Physical  Society  of  London 
by  Mr.  H.  Parry.  It  involves  the  use  of  a  potential  divider  acrois 
the  snpply  circuit,  and  a  standard  non-inductive  resistance  in  seriea 
with  the  load.  An  ammeter  and  a  voltmeter  are  employed  to 
measure  the  supply  voltage  and  the  load  current,  and  an  example 
of  the  app'ioation  of  the  method  to  determine  the  power  factor  of 
atoondenier  is  quoted. 
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BUSINESS    NOTES. 


Bankruptcy    Proceedings.— George    Edwaed    Leigh 

Wynne,  trading  as  the  Amalgamated  Trading  Co.,  H,  Surbiton 
Road,  Kinfcaton-on-Thames,  dealer  ia  electrical  floods,  &o. — The 
adjourned  public  examination  of  this  debtor  was  held  recently  at 
the  Court  Houie,  Kingston,  Surrey.  The  statement  of  affairs 
i  ihowed  ranking-  liabilities  £917,  against  assets  £4,  but  debtor 
I  atated  that  the  statement  was  incomplete,  and  his  liabilities 
amounted  to  something  like  £1,600.  Questioned  by  the  assistant 
OfiBoial  Receiver,  he  said  that  on  his  demobilisation  from  the  A  rmy 
in  December,  1919,  he  commenced  business  as  a  boot  repairer  in 
Manchester,  with  £50.  Subsequently  he  sold  the  business  for 
£226,  and  in  August,  1920.  started  as  a  manufacturer,  importer 
and  factor  of  electrical  and  aluminium  goods,  at  44,  Surbiton  Road, 
Kingston,  the  rental  of  the  premises  being  £36  a  year.  At  the 
time  his  caoital  was  only  £10,  be  was  unable  to  pay  cash,  and 
obtained  goods  on  credit.  At  the  date  of  the  receiving  order,  there 
were  six  judgments  against  him  for  £420.  The  examination  was 
olosed. 

REaiNALD  Percital  Baker,  electrical  engineer,  and 
Frederick  Clarence  Stubbs,  electrical  engineer,  trading 
together  in  co-partnership  as  the  Sheffield  Electric  Construction 
Co,,  124,  Pond  Street,  Shfffield. — The  public  examination  of  these 
debtors  was  held  recently  at  the  County  Court  Hall,  Sheffield. 
The  unsecured  liabilities  were  returned  at  £522,  while  the  assets 
were  estimated  to  realise  £316.  Debtors  atated  that  they  com- 
menced business  with  a  capital  of  £  10  each.  They  were  successful 
until  the  slump.  Machinery  to  the  value  of  about  £200  had  been 
purchased,  while  the  profits  had  been  put  into  the  businesg.  The 
examination  was  closed. 

John  Hbpher,  trading  as  the  Croft  Electric  Cabinet  and  Joinery 
Works,  Dunn's  Terrace,  Spital  Tongues,  late  7,  Croft  Street, 
Newcastle-upon-Tyne,  wholesale  cabinet  maker.^ — The  adjourned 
first  meeting  of  creditors  was  held  recently  at  the  Official  Receiver's 
OflBoe,  Peajl  Buildings,  4',  Northumberland  Street,  Newcastle-upon- 
Tyne.  The  statement  of  affairs  disclosed  a  deficiency  of  £1,627. 
Debtor  attributed  his  position  to  bad  trade  owing  to  miners' strikes, 
depreciation  in  value  of  stock,  heavy  cost  of  removal  of  stock  and 
machinery  to  present  premises,  and  loss  on  a  contract  for  the  pur- 
chase of  property.  It  appeared  that  he  started  business  in  Leazss 
Park  Road,  in  March,  1908,  with  about  £3  capital.  In  June,  1920, 
he  removed  to  Dunn's  Terrace,  and  he  stated  that  the  cost  of  this 
removal  amounted  to  £400.  Proper  books  of  ancount  had  not  been 
kept  prior  to  June  last.  The  creditors  appointed  Mr.  J.  A.  Gardner, 
chartered  accountant,  of  Grey  Street,  Newcastle,  as  trustee  of  the 
estate,  assisted  by  a  committee  of  inspection. 

Toms,  J.  H.,  electrical  engineer,  13,  Grav's  Inn  Road,  London. — 
Trustee,  H.  J.  de  C.  Moore,  2,  Gresham  Buildings,  EC.  2. 

Thomas,  B.  E.,  electrical  engineer,  12,  Castle  Meadow,  Norwich. 
— Last  day  for  receipt  of  proofs  for  dividend,  July  30th.  Trustee, 
H.  P.  Gould,  8,  Upper  King  Street,  Norwich. 

Pease,  W.  H.,  electrical  engineer,  York  and  Doncaster. — Supple- 
mentary dividend  of  198.  6id.  in  the  £,  payable  at  Official 
Receiver's  Office,  14,  Fig  Tree  Lane,  Sheffield. 

Dale,  B.  T.,  electrical  engineer,  Erick  Street,  Newcastle-upon- 
Tyne. — Petition  filed  June  1 8th  ;  order  made  July  7th. 

Gee,  G.  H.,  electrician,  10,  Front  Street,  Annfield  Plain,  Durham. 
— Petition  filed  June  7th  ;  order  made  July  12th. 

Carpenter,  C.  A.,  electrical  engineer,  4  to  5,  Masons  Avenue, 
Basin ?h»ll  Street,  London,  E.C. — Petition  filed  June  loth;  order 
made  July  11th. 

Taylok,  J.  H.,  electrical  engineer,  99,  Blaokhorse  Street,  Bolton. 
— Receiving  order  made  July  15th  on  debtor's  petition. 

Company  Liquidations. — W.  G.  C.  Hayward&Co.,  Ltd. 

— A  petition  for  the  winding-up  of  this  company  has  been  pre- 
sented by  the  Victoria  Tube  Co.,  Ltd.,  of  Tipton,  and  will  be  heard 
0  i  July  26th, 

Electrical  Maintenance  Co.  (Liverpool),  Ltd.,  8,  Victoria 
Street,  Liverpool. — Winding-up,  with  Mr.  J.  Airey  as  liquidator. 
Meeting  of  creditors,  July  2l8t.  Claims  must  be  sent  in  to  Mr. 
Airey  without  delay. 

Little  Wonder  Battery  Co.,  LTD.^Creditnrs  must  send 
particulars  of  debts,  &c.,  to  the  liquidator,  Mr.  R.  G.  Pye,  26,  Budge 
low,  B.C.,  by  August  19th. 

Signal  Electric  Co.,  Ltd.— Meeting  called  for  August  28th, 
to  hear  an  account  of  the  winding-up  from  the  liquidator,  Mr.  E.  H. 
Hawkins. 

Stols  Electrophone  Co.  CI91*),  Ltd.,  London. — Meetings  of 
creditors  andcontribntories,  July  36th,  at  Carey  Street.  W.C. 

Surrey  Electrical  Co.,  Ltd  -Meeting  at  Gresham  Houae, 
E.O.,  on  August  22nd,  to  hear  an  account  of  the  winding-up  from 
the  liquidator,  Mr.  E.  W.  B.  Blandford. 

Dissoiation  of  Partnersliip.  — A.  0.  Walker  &  Co., 

eleot.Ti(«l  and  mechanical  engineers,  13,  Queen  Street,  Liverpool. 
— Messrs.  A.  H.  0.  Walker  and  T.  Storey  have  dissolved  partnership. 
Mr.  Walker  will  attend  to  debts  and  continue  the  business. 

Trade  Announcements. — Among  the"-new  Scottish  com- 
IXknies  registered  last  week  was— Ross  k  Co.  (Electric),  Ltd.,  62, 
Robertson  Street,  Glasgow.  Capital,  £20,000  in  £1  shares.  Private 
company,  to  acquire  and  carry  on  the  business  of  manufaoturers  and 
•gents  for  electrical  accessories  and  supplies.  Subscribers : — 
J.  Smith,  A.  Thomson,  jnn.,  and  Ernest  F.  Smith,  electrical  engi- 
neen,  63,  Bobeitaon  Street,  Glasgow. 


Messrs.  Scholey  4:  Co.,  Ltd.,  Victory  Works,  Croydon,  have 
recently  appointed  Messrs.  Alston  Scott  4;  Co.,  of  50,  Wellington 
Street,  Gla«gow,  their  representatives  for  the  whole  of  Sootland. 
Stocks  of  "  Croydon  Premier"  electric  suotioo  cleaners,  "  Kutmore'> 
electric  drills,  small  fractional  h.p.  motors,  to.,  will  be  held  at  the 
Glasgow  address. 

Messbs.  Williams  k  Pell,  of  6,  Chancery  Lane,  W.C,  uk  that 
all  future  communications  should  l>e  sent  to  them  at  their  new 
address  as  follows  : — Williams,  Pell  t  Baring,  4,  Regent  Square, 
W.C.   1. 

The  Turbine  Furnace  Co.,  Ltd.,  have  recently  removed  from 
their  general  offices  at  6,  Budge  Bow,  to  larger  offices  at  238b, 
Gray's  Inn  Road,  W.C.  1. 

Mr.  J.  D.  McKenzie  is  starting  in  business  as  an  electric  light 
and  power  contractor,  at  37,  Dnndas  Street,  Edinburgh,  and  deeirei 
to  receive  catalogues. 

Messrs.  Underwood  (Manchester),  Ltd.,  of  63,  Brown  Street, 
Manchester,  have  been  appointed  sole  importers  of  Mooustone 
scientific  illuminating  glassware  for  the  British  Isles.  New 
catalogues  are  in  the  printers'  hands.  Large  stocks  of  all  types 
are  held  in  Manchester,  the  company  having  special  stores  at  Piue 
Street  for  this  purpose. 

Messrs.  B.  Kewell  k  Co.  have  purchased  the  buaineei"  of  Mr. 
William  Drysdale,  electrical  engineer,  24,  Paxton  Street,  Barrow- 
in-Furness. 

Catalogues  and  Lists. — International  Film  Thadkbs, 

6,  Denmark  Street,  Charing  Cross  Road,  W.C.  2. — An  illustrated 
leaflet  advertising  portable  electrical  floor,  table,  and  hanging 
fountains.     Priced. 

Pelican  Electric,  Ltd.  (formerly  Forrester  k  Fox,  Ltd.), 
Beehive  Wharf,  Brentford,  Middlesex.— An  illustrated  and  priced 
catalogue  of  conduit  fittings,  grips,  boxes,  bends,  ko.  ;  several  views 
of  the  works  are  given. 

Simplex  Conduits,  Ltd.,  Garrison  Lane,  Birmingham.— Cata- 
logue Section  '  J,"  giving  very  full  particulars  of  the  "  Simplex  " 
colliery  lighting  system.  Extracts  from  the  rules  governing  the 
use  of  electricity  in  mines  are  given,  and  the  compliance  of  the 
"Simplex  "  system  with  these  rules  is  noted.  The  list  gives  prices 
and  illustrations  of  joint-boxes,  lanterns,  cables,  ic. 

The  Overseas  Lnginbbrino  Co.,  Ltd.,  163-165,  Great  Port- 
land Street,  W.  1. — List  No.  66,  giving  specifications  and  prices  of 
"National"  d.c.  motors  and  dynamos;  List  No.  186,  describing 
and  illustrating  "  Overseas- National "  small  lighting  sets  and 
accessories ;  and  List  No.  83,  dealing  with  the  "  Home "  and 
"Camp"  ice-making  machinea. 

Messrs.  Georoe  Ellison,  Perry  Barr,  Birmingham. — A  well- 
produced  illustrated  catalogue  (76  pp  )  giving  details  of  circuit- 
breakers,  a.c.  starting-gear,  and  crane-control  equipment. 

The  J.  G.  Brill  Co.,  150,  Sjuthampton  Bow,  W.C.  1.— An 
illustrated  magazine  describing  the  application  of  various  types  of 
Brill  cars  and  Birney  safety  cars  to  a  number  of  railways  and 
tramways. 

The  British  Thomson-Houston  Co.,  Ltd.,  77,  Upper  Thame* 
Street,  E.C.  4.— Priceli«t  No.  10,957,  iUnstrating  and  describing 
"  All-Nitc-Lite  "  transformers  forproviding  energy  from  an  ordinary 
lampholder  to  a  small  low-voltage  lamp. 

Messrs.  Daniel  Adamson  k  Co.,  Ltd.,  Dnkinfleld,  Man- 
cheater. — A  booklet  describing  the  progress  and  productions  of  the 
firm  in  steam  and  pneumatic- power  machinery. 

The  Midland  Electric  Mandkacturino  Co.,  Ltd.,  Barford 
Street,  Birmingham. — List  No.  124,  giving  prices,  illustrations,  and 
descriptions  of  "  Baby  Paragon  '  ironclad  switches  and  combined 
switches  and  fuses. 

The  Electrical  Engineering  and  Equipment  Co.,  Ltd., 
109-111,  Bank  Buildings,  New  Oxford  Street,  W.C.  1.— Lists  68  and 
59  giving  full  particulars  and  illustrations  of  d.c.  and  a.o.  motors 
respectively  ;  also  List  No.  70  dealing  with  d.c.  generators. 

Messhs.  F.  J.  Shenton  &  Co.,  Ltd.,  68  and  69,  Shoe  Lane,  E.C.  4. 
— An  illustrated  and  priced  leaflet  describing  the  "  Supreme"  fan 
regulator  and  "  indestructible  "  electrij  bells. 

Catalogues  Wanted.— The  Sloan  Electrical  Co.,  Ltd., 

of  8-12,  Golden  Lane,  London,  E.C.  desires  to  receive  oataloguee 
from  manufacturers  of  electric  motors,  starters,  heating  and  cook- 
ing apparatus,  wires  and  cables  and  accensories. 

The  Central  Electric  Constkuction  Co.,  of  Hallamshire 
Works,  Rockingham  Street,  Sheffield,  withes  to  receive  catalogues 
and  prices  of  lamps,  cable,  motors,  switcbgear,  and  general 
accessories. 

Inquiries. — A  reader  asks  for  information  rfgarding  the 
"  Zanda  "  electric  "  horse."  The  makers  of  the  "  Bioas  "  heavy -oil 
engine  are  asked  for. 

For  Sale. — The  following  plant,  &c.,  is  advertised  for 
sale  in  our  advertisement  pages  to-day  : — Electric  drilling 
machines,  10-owt.  electric  crane.  1-ton  electric  crane,  generating 
lets,  dynamos,  motors  cable,  lamps,  acoumulstors  switchboards.  !to.. 
by  Mr.  Chas.  D.  Phillips  (by  or.'er  of  the  Dispoial  Board),  at 
Swindon.  Machinery,  equipment  and  ship's  fittings,  including  a 
large  quantity  of  electrical  equipment,  by  Messrs,  Robson  i  Perrin, 
at  Shoreham  Shipyard.  Two  1,000-kW  British  Westinghonee 
turbo-alternators  with  condensing  plant  aud  auxiliaries,  by  Rother- 
ham  Corporation.  Fuse  wire,  wood  blocks,  "  opal  "  bowls,  tele- 
phones, motors,  dynamos,  ko.,  by  the  Assets  Auctions  Co.,  Ltd., 
London,  S.E.I. 
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A  Domestic  Appllinces  Exhibition. — Thk  TVkstminbtkr 

Elkctbic  Supply  Oobpobation,  Ltd.,  hM  »f;aiQ  arr»D«ed  an 
attraotire  exhibition  of  eleotrical  applianoea  at  the  Eooleston  Place 
■howroomi.  While  the  device*  to  be  leen  are  irenerally  of  the 
niaal  type*,  there  are  one  or  two  itemt  worthy  of  particular 
mention.  One  of  theae  ii  a  imall  cooker  recently  desierned  by 
Meiirt.  Bellini;  fc  Co.,  specially  for  installation  in  a  workman's 
dwellings  or  other  situation  where  space  is  precious.  Cheapness  has 
also  been  aimed  at,  and  the  result  is  an  efficient  cooker  at  a  very 
low  price.  The  construction  is  very  simple  ;  the  body  of  the  cooker 
is  of  nnlagged  sheet  steel,  and  two  1,400-watt  elements  are  fitted, 
with  separate  three-heat  controls.  The  upper  element  ie  let  into 
the  top,  so  as  to  be  exposed  both  to  the  inside  of  the  oven,  and  to 
the  atmosphere  ;  in  this  way  it  serves  a  dual  purpose  as  an  oven- 
heater  and  a  boiling  ringr.  A  more  elaborate  electric  oven  is  that 
made  by  Messrs.  Greens,  of  Engrlefield.  This  is  a  stoutly-built 
cooker  with  three-heat  oven  elements,  two  hot  plates  and  a  frrill. 
Some  special  saucepans  for  employment  with  these  cookers  are  on 
view.  These  are  made  in  segmental  shape,  so  that  three  may  be 
fitted  in  together  to  stand  on  a  hot-plate,  thiu  UBing  heat  which, 
with  circnlar  saucepans  would  be  wasted.  A  colour-matchingr 
lamp  of  American  manufacture  is  shown.  This  has  a  large  bronre- 
finished  reflector,  and  the  light  is  passed  through  special  glass. 
The  "  Utility  "  light  exhibited  is  a  silvered  glass  rtflector  with 
numerous  indentations  used  in  coniunotion  with  a  150-W  gasfilled 
lamp,  giving  a  powerful  flood  light.  Fires  of  all  descriptions, 
decorative  and  severely  plain,  are  incl,.ded  in  the  show,  and  boiling 
rings,  irons,  fans  and  suction  cleaners  are  well  represented.  A  rather 
simple,  but,  it  is  stated,  effective  device  for  heating  water  in  an 
ordinary  kettle  is  displayed.  This  is  a  circular  copper  band  which 
fits  round  the  outside  of  a  kettle.  The  band  is  heated  by  a  nichrome 
strip  connected  to  two  plugs.  Many  lighting  bowls  of  alabaster 
and  glass  are  shown,  as  well  as  highly-coloured  lamp  standards  and 
shades.  The  Corporation  is  doing  a  great  deal  to  improve  its 
domestic  load,  and  the  rates  at  which  it  hires  out  cookers,  fires 
and  irons  are  certainly  a  strong  inducement  to  consumers  to  adopt 
them.  The  exhibition  is  not  merely  a  spectacle — every  appliance 
is  demonstrated  on  request,  so  that  intending  customers  may  know 
what  they  are  getting. 

New  Japanese  Company. — The  electrical  engineering 
department  of  the  Mitsubishi  Shipbuilding  Co.,  at  Kobe,  is  to  be 
made  an  independent  joint-stock  company  capitalised  at 
Y.15,000.000.  It  will  take  the  name  of  the  Mitsubishi  Electrical 
Engineering  Co.,  and  a  large  new  factory  for  its  use  is  already  in 
course  of  construction  in  the  suburbs  of  Nagoya.  This  develop- 
ment draws  attention  to  the  enterprise  being  shown  by  Japan  in 
eleotrical  engineering.  Japan  already  exports  large  quantities  of 
eleotrical  goods  to  China,  besides  supplying  the  home  market.  The 
quality  of  these  pioducts  has  been  severely  criticised,  but  the 
improvement  noted  in  certain  directions  during  the  past  12  months 
is  very  apparent. — Eastern  Engineering. 

The  Italian  Electrical  Industry. — Not  the  least  remark- 
able feature  of  the  eleotrical  industrial  position  in  Italy  is  the  almost 
complete  elimination  of  German  interests,  notwithstanding  the  fact 
that  before  the  war  the  Teutons  practically  controlled  the  market. 
It  is  proposed  that  Italy  shall  produce  almost  the  whole  of  her 
own  requirements  in  electrical  material,  and  there  is  a  strong 
movement  towards  patroniting  home  trade  only.  This  has 
seriously  upset  the  plans  of  the  United  States  manufacturers  who 
had  prepared  to  take  the  market  by  storm  after  a  diligently- 
organised  publicity  campaign  and  the  dispatch  of  a  small  army  of 
oommeroial  travellers  authorised  to  conclude  contracts  upon  highly 
advantageous  terms.  The  market,  however,  is  still  khort  of  raw 
material,  particularly  large  generators,  transformers,  and  steel  pipe 
for  penstooks.  Aluminium  cell  lightning  arresters,  which  hitherto 
have  not  been  manufactured  in  Italy,  are  also  in  request.  Again, 
while  large  quantities  of  switchboaids  and  auxiliary  apparatus  are 
made  locally,  there  are  certain  special  types  of  instruments,  such 
as  synchronising  inaicators  and  frequency  indicators,  that  must 
still  be  imported.  Oiher  eleotrical  supplies  which  are  still  in 
demand  include  incandescent  lamps,  telephones,  self-starting  single- 
phase  motors,  constant- current  transformers,  and  carbon  electrodes 
for  electric  furnaces. — ItauUr's  Trade  Se-rvice  (Milan). 

Catalogues  Wanted  for  Riga. — In  connection  with  the 
catalogue  and  sample  room  recently  established  at  the  British 
Consulate  at  Riga,  the  British  Vice-Consul  (Mr.  W.  Skelton) 
reports  that  while  a  number  of  trade  catalogues  and  samples  have 
been  received,  the  collection  is  uot  sufficiently  comprehensive  to 
meet  local  requirements,  and  he  would  therefore  be  glad  to  receive 
additions  to  it.  Catalogues  dealing  with  machinery  and  acces!<ories 
for  asbestos  manufacture  are  particularly  required.  The  Vioe- 
Oonsnl  points  out  the  advantage  which  will  ultimately  accrue 
from  this  method  of  advertising  even  though  there  is  no  immediate 
demand  for  the  particular  article  dealt  with.  Copies  in  duplicate 
of  catalogues  or  other  trade  literature  (preferably  in  Russian  or 
German)  should  be  sent.  As  there  is  at  present  no  parcel  post  in 
Biga,  the  Department  of  Overseas  Trade  in  London  is  endeavourini; 
to  arrauge  lor  the  collection  and  dispatch  in  bulk  of  catalogues 
and  small  samples. 

Mining  Plant  for  Canada. — The  proprietors  of  one  of 

the  oldest  mines  in  Canada  are  desirous  of  entering  into  com- 
munication with  United  Kingdom  manufacturers  of  steel 
hardening  furnaces,  electric  mine  hoists  for  a  depth  of  8,000  ft., 
and  other  mining  equipment  and  supplies,  of  which  they  are 
regular  purchasers.  The  name  and  address  can  be  obtained  by 
United  Kingdom  manulaoturers  and  exporters  on  application  to  the 
Department  of  Overseas  Trade  in  London. 


Cost  of  Living,  Wage  Redactions,  and  Unemployment.— 

The  average  level  of  retail  prices  of  all  the  oommodiiies  taken  into 
acoount  in  the  statistics  prepared  by  the  Ministry  of  Labour 
(including  food,  rent,  clothing,  fuel,  and  light,  and  miscellaneous 
items)on  July  1st  was,  states  the  Labour  Gazette  (the organ  of  the 
Department),  119  per  cent,  above  that  of  July,  l!tl4.  This  figure 
is  the  same  as  that  for  June,  decreases  in  the  prices  of  some  articles 
having  been  counterbalanced  by  increases  in  the  prices  of  others. 
Reductions  in  rates  of  wages  reported  as  having  come  into  opera- 
tion in  June,  in  the  industries  for  which  statistics  are  compiled  by 
the  Ministry  of  Labour,  affected  about  1 ,060,000  workpeople.  The 
number  affected  by  increases  in  rates  of  wages  was  only  about 
14,000.  The  net  effect  of  all  these  changes  was  a  reduction  in 
weekly  full-time  wages  amounting  to  nearly  £420,000.  Since  the 
beginning  of  the  year,  changes  in  the  rates  of  wages  reported  to 
the  Department  have  resulted  in  a  reduction  of  about  £1,770,000  in 
the  full-time  weekly  wages  of  over  4,300,000  workpeople,  and  an 
increase  of  £83,000  in  the  full-time  weekly  wages  of  350,000  work- 
people. Following  on  the  drop  of  9,172  in  the  number  of  unem- 
ployed on  July  Ist,  as  compared  with  June  24th,  the  weekly 
figures  issued  by  the  Ministry  of  Labour  show  a  further  fall 
of  60,000  for  July  8th — evidence  of  the  gradual  resumption  of 
industry  following  on  the  settlement  of  the  coal  dispute.  Ths 
following  totals  indicate  the  number  of  wholly  unemployed  on  the 
Live  Registers  of  the  Employment  Exchanges  thronghout  the 
United  Kingdom  on  July  8th  as  compared  with  July  1st  (the  latter 
figures  being  in  parentheses)  : — Men,  1,548,113  (1,557,010)  ;  women, 
434,503  (46(1,966)  ;  boys,  77,109  (80,539) :  girls,  60,77t  (65,883)  ; 
total,  2,120,201  (2,17C,397).  On  July  8th  there  were  182,985 
persons  registered  as  wholly  unemployed  among  23  Exchanges  in 
the  L.C.C.  area.  This  number,  which  is  3,744  less  than  the  previous 
week,  was  composed  as  follows  :— Men,  126,523;  boys,  7,278; 
women,  43,020  ;  girls,  6,164.— .W"-«i»j  Post. 

To  Finance   Electrical  Undertakings  in  Poland.— The 

Eleotrobank  is  the  name  of  a  new  company  which  has  lately  been 
formed  in  Warsaw  with  a  capital  of  150,000,000  Polish  marks,  to 
finance  electricity  supply  undertakings  throughout  Poland. 

New  Electrical  Companies  in  India.— Among  the  new 

companies  recently  formed  in  India  in  connection  with  the  supply 
of  electricity  for  lighting  and  power  purposes,  are  the  Western 
India  Electric  Co.,  7-11,  Elphlnstone  Circle,  Calcutta,  capital, 
100,000  rupees  ;  and  the  Central  Province  Electric  Supply  Co., 
Jubbulpore,  capital,  2,600,000  rupees. 

Australian  Tariff  Board. — The  Federal  House  of  Kepre- 
sentatives  has  passed  the  Bill  to  constitute  a  Tariff  Board,  com- 
posed of  three  members,  to  which  the  Minister  for  Trade  and 
Customs  may  refer  matters  relating  to  the  classification  and  value 
of  dutiable  goods,  the  necessity  of  tariff  and  excise  increases  and 
reductions  and  the  granting  of  bounties.  An  amendment  pro- 
posed by  the  Labour  Party  was  adopted  empowering  the  Tariff 
Board  to  inquire  into  the  refusal  of  manufacturers  to  sell  goods  of 
a  value  under  £50. — Reiiter's  Trade  Serrice  (Melbourne). 

Canada    and    Overseas    Trade.— The   Department   of 

Trade  and  Commerce  is  extending  its  overseas  service  to  the  East 
with  offices  at  Calcutta  and  Singapore. — Btuter  (Ottawa). 

Electrical   Goods   in    China.— Figures    just    issued  in 

relation  to  the  trade  of  China  show  that  there  is  a  growing 
market  for  electrical  materials.  The  demand  for  electrio  lighting 
in  most  cities  in  China  where  plants  exist  generally  exce'Js 
the  supply,  most  of  the  plants  being  overloaded,  which  fact  is 
leading  to  an  increasing  disposition  among  Chinese  to  put  down 
small  private  plants.  This  trade  is  now  largely  in  the  hands  of 
Americans.  In  many  cities  there  are  merchants  sufEoiently  pro 
gressive  to  install  small  plants  for  the  purpose  of  lighting  their 
own  and  several  adjacent  premises.  The  latest  Customs  report 
says  that  "  there  is  a  tendency  in  the  more  important  establish- 
ments to  install  larger  units,  and  whilst  a  few  years  ago  200  and 
400  kW  were  considered  large,  it  is  now  quite  common  to  install 
units  of  1,000  kW  and  upwards,  and  it  is  reported  that  a  large 
number  of  orders  has  been  placed  for  privately-owned  power 
stations  for  the  purpose  of  supplying  power  to  cotton  and  flour 
mills.  Although,  says  Finance  and  Commerce^  a  fair  amount  of 
this  business  has  materialised,  it  must  not  be  thought  that  the 
Chinese  are  falling  over  each  other  to  get  plant.  In  many 
instances  it  takes  a  good  deal  of  nnrsing,  but  the  business  is  there 
to  be  done.  The  importation  of  eleotrical  materials  into  China 
funonnted  to  2'3  million  taels  in  1913,  5  millions  in  1919,  and  6'f 
millions  in  1920. — Renter's  Traae  Service  (Shanghai). 

The  Currency  Position   and  Trade  Depression. —  The 

Federation  of  British  Industries,  on  July  12th,  addressed  a  oommn- 
nioatiou  to  the  Prime  Minister  on  the  subject  of  currency  deflation 
and  trade  depression.  The  policy  of  the  Treasury  and  the  Bank  of 
England  is  at  present  based  upon  the  report  of  the  Cunliffe  Com- 
mission, and  aims  at  a  gradual  deflation  of  the  ourrecoy,  in  order 
to  get  back  as  soon  as  possible  to  the  pre-war  gold  standard.  The 
Ounliffe  report,  however,  was  issued  in  1918,  when  prices  had 
already  risen  far  above  the  pre-war  level.  Siuoe  then  conditions 
have  changed  considerably,  and  the  trade  boom  has  given  place  to 
serious  trade  depression.  Under  these  changed  conditions,  the 
Federation  points  out  that  the  policy  of  currency  deflation  is 
oalonlated  to  prolong  the  trade  depression,  and  recommends  the 
Prime  Minister  to  appoint  a  Committee  on  the  lines  of  that 
presided  over  by  the  late  Lord  Cunliffe,  to  examine  the  cnrrenoy 
position  in  the  light  of  present  facts. 
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■  Belgian  Commercial  Mission  to  Latin-America.— H.M. 

Lei^ation  at  Brussela  itatei  that  the  keen  ioterest  whioh  ia  beiner 
■hown  ID  Belirium  in  the  derelopment  of  trade  with  South 
Amerioa  is  a^ain  made  manifest  in  the  proposal  to  send  a  com- 
mercial mistion  to  South  and  Central  America  countries.  The 
countries  to  be  visited  are  Brazil,  Urutfuay,  Argentina,  Chile, 
Bolivia,  Peru,  Ecuador,  the  Central  American  Bepublics,  Mexico, 
Cuba,  Haiti,  San  Dominero,  Colombia,  and  Venezuela.  The 
members  of  the  mission  will  consist  of  delegates  of  each  section  of 
the  "  Comite  Central  Industriel,"  and  leading  bank;  have  also  been 
requested  to  designate  delegates  with  a  view  to  the  organisation  of 
credit  in  South  America.  On  the  arrival  of  the  mission,  lectures 
will  be  given  in  the  Spanish  and  Portuguese  languages  with  a  view 
to  making  known  the  power  of  production  of  the  Belgian  nation. 
Catalogues  of  Belgian  manufacturers  will  be  compiled  in  Spanish 
and  Portuguese,  and  it  ia  intended  to  hold  an  exhibition  of  these 
oatalrgues,  and  also,  if  possible,  of  samples,  in  every  town  visited. 
In  addit'on,  a  special  pamphlet  is  being  prepared  by  the  "Comite 
Central  Industriel  "  with  a  view  to  broadcast  distribution.  The 
Mission  will  not  only  be  concerned  with  Belgian  trade  propaganda, 
but  will  also  carefully  study  markets  in  the  countries  visited.  It 
will  inform  itself  of  the  desiderata  of  possible  customers,  and  take 
note  of  their  preferences  and  local  customs  in  order  that  Belgian 
(roods  may  conform  to  the  claesea  of  articles  usually  preferred. — 
Board  of  Trade  Journal. 

The  Electrical    Contracting   Industry. — The  report  of 

the  three  Associations  connected  with  the  electrical  contracting 
industry,  for  the  year  1920-21,  shows  that  the  membership  was 
once  again  augmented.  The  membership  totals  on  May  1st  were 
as  follows  :—E.C.A.I.,  668;  N.E.C.T.A.,  Ltd.,  57.S  ;  N.F  E.A.,  694. 
A  number  of  resignations  are  recorded,  these  being  attributed  to 
(,1)  members  ceasinff  to  carry  on  business  ;  (2)  members  objecting 
to  the  N.EC.T.A.  Trading  Agreements  ;  and  (3)  members  opposing 
the  institution  of  the  Subsidy  Fund.  For  the  first  time  in  their 
history  the  income  of  the  Associations  has  exceeded  their  expendi- 
ture. N.E.C.T.A.  reports  a  surplus  of  £1,957,  of  whioh  £594  is 
carried  forward  after  payment  of  a  dividend  and  contributions  to 
reserve  fund  and  etaff  provident  fund.  The  E.C.A.  hopes  to  secure 
the  registration  of  contractors  at  an  early  date.  The  same 
Association  iji  also  endeavouring  to  arrange  a  line  of  demarcation 
between  its  activities  and  those  of  the  I.M.E.A.,  to  remove  several, 
grievances  arising  from  municipal  trtiding.  Negotiations  with  the 
E.L.M.A.  have  resulted  in  the  new  grading  terms  for  lamps,  which 
would  have  adversely  affected  the  contractor,  being  withdrawn. 
TheC.M.A.  agreements  have  b»en  renewed,  resulting  in  an  income 
of  £25  000  to  members  over  and  above  the  ordinary  trade  discounts. 
The  oiBoial  journal.  The  Electrical  Contractor,  has  again  had  a 
suocepsful  year.  The  report  reviews  the  wages  settlements  which 
have  been  effected  during  the  vear  and  ater,  and  utates  that  a 
great  part  of  the  work  of  the  N.J.I.C.  for  the  industry  'eems  to 
have  fallen  upon  conferences  of  the  N.F.E.A.  and  the  E.T.U. 

Industrial  Waste. — At  a  Conference  of  employers  and 
Trade  Union  officials  organised  by  the  Industrial  League  and 
Council  (Birmingham  Branch)  and  held  during  the  week-end  at 
Diocesan  House,  ColeshiU  Park,  Birmingham,  Mr.  Robert  Stelling 
read  a  paper  on  "  Industrial  Waste  of  the  Past  and  Present."  He 
dealt  with  the  question  from  the  point  of  view  of  the  responsi- 
bility of  managers,  foremen,  and  workmen  in  relation  to  waste 
of  time  and  materials  in  the  management  of  factories  and  in  the 
workshops.  Altogether  three  sessions  were  devoted  to  the  con- 
sideration of  the  sabject  on  the  Saturday  and  Sunday,  and  the 
debate,  which  was  participated  in  by  all  present,  was  very 
exhaustive. 

New    German     Engineering     Combine.  —  The     Time^ 

correspondent  in  Berlin  gives  particulars  of  an  important  new 
fusion  of  interests  in  the  West  German  industrial  world  which  ia 
to  take  place  shortly.  At  a  board  meeting  of  the  Rhenish  Metal 
Goods  and  Machine  Works,  at  Diisseldorf,  the  reorganisation  of  the 
undertaking  was  decided  upon  with  a  view  to  securing  the  oon- 
itruotion  of  locomotives  and  trucks  and  developing  the  firm's 
other  branches  on  a  permanent  basis.  It  is  intended  to  link  up 
with  Krupp's,  the  Allgemeine  Elektrioitiits  Gesellsohaft,  Linoke- 
Hoffmann,  and  other  concerns,  and  to  extend  activities  to  include 
••'veral  new  branches  of  electrical  construction.  The  Cologne  firm 
of  Wolff  is  to  be  included  in  the  new  combine  on  account  of  its 
favourable  connections  abroad.  The  capital  of  the  Diiaseldorf 
Machine  Works  will  be  raised  by  75,000,000  marks  (about 
£300,000).  The  prosperity  of  the  undertaking  was  emphasised  by 
the  chairman  of  the  board,  who  stated  that  a  great  deal  of  progress 
had  been  made  in  locomotive  building,  and  that  the  prospects  in 
kindred  branches  of  industry  were  very  favourable. 

The  Berlin  correspondent  of  the  J)aily  Chrenicle  referring  to 
the  same  matter,  says  : — "  In  essentials  this  gigantic  scheme  has 
a  still  wider  purpose.  It  represents  another  stage  in  the  great 
project  German  industrials  have  in  preparation  for  what  they  are 
convinced  is  the  quickly  approaching  age  of  electricity  in  trans- 
port. The  A.E.G.,  of  which  Hirr  Rathenau,  the  recently  appointed 
Minister  of  Reconstruction,  ia  the  head,  is  a  trust  second  only  to 
that  of  Hugo  Stinnes,  and  is  world  famous  for  its  electrical 
machines  and  articles.  Already  it  had  acquire!  the  largest  existing 
locomotive  building  and  repairing  shops  in  Germany,  the  Linke- 
Hoffmann  works  in  Breslau,  turning  out  300  locomotives  and  80,000 
railway  wagons  yearly.     It  specialises  in  electric  locomotives." 

The  Chrlstlanla  Fair-— The  second  Norwegian  Industries 
IW,  wbiob  ia  to  be  held  in  OhriitUuia  in  September,  will  inolnde 


Unttr  alia)  the  following  vroups  : — Machines  and  implements' 
electricity  and  gas,  metal  manufactures  and  tools,  instruments' 
iron  and  steel,  and  Klaxs,  poroelain,  and  similar  products. 

"  Germany  Ready  to  Undersell  the  World."—"  Germwiy 

to-day  ia  in  a  position  to  undersell  the  world  on  moat  manufactured 
articles,"  said  Charles  0.  Du  Bois,  president  of  the  Western  Eleotrio 
Co..  on  his  return  to  America  from  six  weeks  of  intensive  data 
gathering:  in  France.  Bwitcerland,  Austria,  Hungary,  Glermany, 
Belgium,  and  England. 

"Industrially  Germany  aeema  to  be  as  efficient  as  ever.  With 
wages  low,  as  measured  in  the  currency  of  other  countries,  with 
highly  competent  workers  eager  to  produce,  and  with  the  repark- 
tion  question  in  a  more  settled  state,  Germany  ia  in  a  Doaition  to  go 
ahead  in  building  up  her  induatriea  to  handle  export  bnaineas.  At 
present  she  can  turn  out  many  lines  of  manufactured  articles  to 
sell  profitably  for  less  money  than  any  other  country. 

"As  nearly  as  I  can  calculate  it,  the  cost  of  German  labour  in  the 
metal  working  trades  is  about  one-sixth  of  the  cost  of  equivalent 
labour  here.  While  in  all  probability  this  will  lead  to  proteotiTe 
measures  on  the  part  of  competing  countries,  such  as  taxes  on 
German  exports  and  other  mesaures  for  the  encouragement  of  home 
industries,  yet  wages  in  such  countries  are  now  decreasing,  and  this 
tendency  is  likely  to  continue  if  they  effectively  meet  German  com- 
petition in  foreign  trade. 

"  Looking  at  the  other  side  of  the  pioture.  however,  we  see  not 
exactly  unrest,  but  a  grave  question  arising  as  to  whether  the 
working  population  can,  or  will,  continue  to  accept  its  present  low 
standard  of  living.  The  danger  in  Germany,  therefore,  is  of  a 
social  overturn  more  than  anything  else.  Politically,  the  various 
Socialist  parties  seem  to  be  in  the  majority,  but  the  anti- Socialists 
are  In  control  of  the  Government,  largely  because  the  Sooisliats  do 
not  care  to  assume  control  at  a  time  when  they  cannot  hope  to 
make  good  all  their  promises 

"  Looking  below  the  surface,  the  immediate  situation  in  England 
is  serious,"  Mr.  Du  Bois  continued.  "  Hundreds  of  thousands  of 
people  are  out  of  employment.  Rail  transportation  is  seriously 
impaired.  The  Labour  Unions  as  well  as  the  employers  are  agreed 
that  there  must  be  lower  wages,  but  the  bone  of  oontention  is  the 
amount  by  which  wages  must  be  reduced.  In  due  coorae  the 
British  always  appreciate  the  logic  of  oircumatanoea,  and  it  aeema 
certain  that  an  agreement  will  aoon  be  reached.  England  in  the 
meantime  la  loaing  heavily  in  trade  balance. 

"  There  is  one  thing,  however,  common  to  all  European 
countries  :  The  people  everywhere  are  thinking  and  talking  about 
earning  a  living.  This  is  a  change  from  my  visit  in  1918,  when 
world  movements,  world  politics,  and  world  improvement  seemed  to 
engross  their  thoughts.  Now  there  is  a  much  clearer  realisation 
of  the  lorg-continued  hard  work  necessary  before  normal  condi- 
tions can  be  restored." — Electrical   World. 

Petition  Dismissed. — A  petition  for  the  winding-up  of 
the  E.B.C.  Elbctbical  Co.,  Ltd.,  of  Eagle  Street,  London, 
presented  by  Mr.  L.  C.  Harvey,  a  consulting  engineer  of  West- 
minster, a  shareholder,  was  dismissed  by  Mr.  Justice  P.  0. 
Lawrence,  on  Tuesday.  His  Lordship  held  that  the  petitioner,  not 
having  paid  up  the  calls  on  his  shares,  was  not  entitled  to  anooeed. 
The  company  was  formed  for  the  manufacture  of  eleotrio  lighting 
sets,  and  eleotrio  atarters  for  motor-oars. 

Copper  and  Lead  Prices.— Messbs.  F.  Smith  &  Co., 

reported  on  July  19th  : — Copper  (electrolytic)  bars,  £7S  10s.,  40s. 
decrease  ;  ditto  eheets,  no  change  ;  ditto  wire  rods,  £91  IDs.,  40a. 
decrease  :  ditto  h.c.  wire,  Hid.,  id.  decrease  ;  ailioium  bronse  wire, 
la.  3id.,  id.  decreaae. 

Messrs.  James  t  Shakespeabb  reported  on  July  20th  : — Copper 
bars  (best  selected),  sheet  and  rod,  £106,  £7  decrease  ;  English  pig 
lead,  £24  16s.,  6s.  increase. 

The  Dover  Dispute. — The  dispute  between  the  Dover 
Corporation  and  members  of  the  staff  of  the  electricity  works 
seemed  likely  to  result  in  a  withdrawal  on  the  part  of  the  staff  on 
Tuesday  last.  We  learn  from  the  secretary  of  the  EP.E. A.,  how- 
ever, that  as  the  outcome  of  negotiations,  the  Electricity  Com- 
mittee decided  to  recommend  the  continuance  of  the  salaries 
payable  under  the  "  E.P.E.A.  Award,"  with  certain  adjustments, 
and  a  stoppage  waa  averted.  The  Corporation  has  since  accepted 
the  recommendations  of  the  Committee. 

Standardisation  of  Contract  Forms.— Great  interest  has 

been  evinced  in  the  Federation's  decision  to  undertake  an  inquiry 
into  the  oonditiona  of  Government  and  municipal  contracts  and 
tenders,  with  a  view  to  the  elimination  of  existing  difficulties,  and, 
if  possible,  to  standardisation  of  type.  A  large  volume  of  evidence 
and  of  proposals  on  various  pointu  has  been  received  from  different 
quarters,  whioh  will  require  detailed  consideration.  It  was 
accordingly  decided  at  the  last  meeting  of  the  full  oomm'ttee  that 
a  small  sub-committee  should  be  formed  to  investigate  the  funda- 
mental clauses  essential  to  all  contracts,  and  to  reoort  to  the  main 
committee.  The  following  gentlemen  were  asked  to  serve  : — Mr. 
Thomas  Riggart  (chairman)  ;  Mr.  D.  A.  Bremner. B  E. \. ;  Mr.  D.N. 
Dunlop,  B.E.A.M..\.  ;  Mr.  M.  Mannaberg,  National  Federation  of 
Iron  and  Steel  Manufacturers.  In  view  of  the  wide  scope  of  the 
oommittee'a  work,  it  was  also  agreed  at  the  meeting  to  alter  its 
name  to  the  "  Government  and  Public  Bodies'  Contracts  Com- 
mittee." The  detailed  investigation  and  comparison  of  various 
forms  of  contract  and  tender  involved  in  the  inquiry  will  neces- 
sitate some  time  before  constructive  proposals  can  be  evolved.— 
Bulletin  of  tlu  r.B.l. 
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The  British  Empire  Exhibition— At  a  recent  meeting;  of 
the  exeoutive  committee  of  tbe  BritUh  Empire  Exhibition,  it  wag 
stated  that  there  had  be  m  a  delay  in  the  acquisition  of  Wembley 
Park  IQ  order  to  retain  the  Park  for  the  Exhibition  however 
Mr  Hiam,  of  Cambridge,  had  agreed  to  purchase  it  and  hold  it  at 
the  committee's  disposal.  It  was  suggested  that  a  meeting  should 
be  held  for  the  purp:>5i  of  obtaining  guarantees  ;  this  was  reterreQ 
to  the  adminiatrative  committee. 

SoDth  Africa.— Tkadk  and  Industries.— Mr.   Malan, 

Acting  Prime  Minister,  has  appointed  a  Board  o'  Trade  and 
Industries  with  a  strong  personnel,  which  includes  Sir  bdmond 
Gorges,  to  hear  and  examine  complaints  and  r.  cDmmendatinns 
made  as  to  the  working  of  the  Custom,  and  Excise  tariffs,  and  to 
advise  the  Government  as  regards  (I )  the  recasting  of  the  Customs 
tariffs  and  the  adjustment  of  anomalies  ;  (2)  such  action  as  may  be 
necessary  or  advisable  for  assisting  and  developing  the  industries 
of  the  Union  ;  and  (3)  such  other  matters  as  the  Government  may 
refer  to  the  boari.—}ieut»r'g  Trade  Serried  (Cape  Town). 

Holidays.  —  The  works  of  the  Midland  Elbotric 
Power  Installation  Co.,  at  Wolverhampton,  will  be  closed  from 
the  evening  of  Friday,  July  29th,  until  the  morning  of  Monday, 
August  8th. 

Messbs.  Higos  Begs.,  Sand  Pit»,  Birmingham.— Works  and 
offices  entirely  closed  from  Wednesday,  July  27th,  to  Tuesday, 
August  9th. 

Inter-Aliled  Colonial  Exhibition— The  Paris  Municipal 

Council  has  been  discussing  various  plans  for  the  organisation  of 
an  important  inter-Allied  Colonial  exhibition,  to  be  held  m  the 
French  capital  in  192i.  A  plan  for  the  establishment  of  the  exhi- 
tion  in  the  Bois  de  Boulogne  was  rejected,  as  was  also  a  plan  for 
the  holding  of  the  exhibition  in  Paris  itself,  on  the  ground  that 
nowhere  could  suffioent  space  be  found.  Finally,  it  was  decided 
that  a  great  part  of  the  exhibition,  including  all  the  cumbrous 
exhibits,  should  be  held  in  the  Bois  de  Vinuennes.  It  is  estimated 
that  the  cost  of  the  exhibition  to  the  city  of  Paris  will  amount  to 
about  50  million  ii&nos.—Revters  Trade  Service  (Paris). 

The  Spanish  Customs  Tariff— The  Gaceta  de  Madrid 

publishes  a  project  for  a  new  definitive  Customs  tariff  prepared  by 
the  Permanent  Commission  of  the  Junta  de  Aranceles  y  Valora- 
ciones.  The  Government  announces  that  claims  and  petitions 
in  connection  therewith  wUl  be  received  during  a  period  of  two 
months  at  the  end  of  which  they  will  be  crusidered  by  the  Junta, 
and  a  definitive  tariff  prepared  as  soon  as  possible.  The  proposed 
•  tariff  represents  a  profound  modification  in  the  organisation  of 
Spanish  commercial  relations  with  foreign  countries,  owiEg  to  the 
introduction  of  a  first  and  second  tariff  in  the  import  section, 
the  increaae  in  the  import  duties,  and  the  changes  in  the  export 
duties  on  lead,  iron,  and  copper  ore,  for  instance.  It  is  expected 
that  many  protests  will  be  raised  against  the  changes  In  the  duties, 
but  not  many  of  these  protests  appear  likely  to  meet  with  success 
unless  serious  concessions  are  made  by  the  other  contracting 
parties. — Renter's  Trade  .Serrice  (Madrid). 

Maonfactaring  Works  In  Austrian  Saccession  States  — 

The  General  Deposit  Bank  of  Vienna  has  issued  a  memoir  in 
connection  with  the  celebration  of  the  fiftieth  year  of  its  existence, 
showing  the  economic  efficiency  of  the  States  resulting  from  the 
partition  of  Austria-Hungary.  In  the  case  of  electrical  manu- 
faoturing,  the  memoir  indicates  that  the  works  remaining  in 
Austria  employed  20  000  workneople  in  1913,  and  poduced 
manufactures  of  the  then  value  of  £10,410,(100;  the  woiks  now 
comprised  in  Czechoslovakia  had  6,000  v-orken,  ai  d  turned  out 
eleotrii'al  goods  worth  £2,080,000;  and  the  figures  for  Hungary 
were  3,000  and  £l,040,0u0  respectively. 

Electrical   Equipment   In   New  Zealand— The  Public 

Works  Department  will  shortly  be  calling  for  electrical  equip- 
ment to  the  value  of  *:250,000.  The  material  for  which  tenders 
will  be  invited  includes  generators,  transformers,  and  insulators. — 
Beuttr't  Trade  Service  (Wellington). 

German  Metal  Workers'    Union.— The   membership  at 

the  end  of  last  year  of  this  Union,  the  largest  trade  union  in  Ger- 
many, was  1  6i8,932,  says  the  Daily  Intelligence  of  the  Inter- 
national Labour  Office.  Its  turnover  was  i40,000,0r0  maiks  ; 
lG,000,f  00  marks  was  spent  on  unemploymont  relief  during  the 
year,  and  11,500,000  on  health  insurance. — Financial  Times. 

Developments   on    the    Congo.— T'^f    Timr's'    Brussels 

correspondent  states  that  the  Belgian  Minister  of  the  Colonies  has 
outlined  an  extensive  programme  of  public  works,  which  Belgium 
proposes  to  oarry  ont  in  th(  Congo,  and  which  are  expected  to  cost 
A120,00l),000,  in  the  next  five  years. 

The  Postal  Congress  at  Stochho'm,  1924.-7%"  Timet 

spates  that  delegates  from  various  countries  are  meeting  in  August 
at  Z  'rmatt  to  prepare  for  the  Postal  Congress  at  Stockholm 
in  1934. 

Book  Notices.—"  ^  ience  Abstracts."  Vol.  24.  Part  6. 
Sections  A,  Physics,  and  B.  Electrical  Engineering.  London  : 
The  Institution  of  Electrical  Engineers.     lTic3  2s.  til.  per  part. 

"The  Theory  of  the  Induction  Coil."  By  B.  Tajlor-Jones  D.Sc, 
F.Inst  P.  (217  pp.  93  figs.)  London  :  Sir  Isaac  Pitman  *  Sons, 
Ltd.    Price  12i.  6d.  net. 


LIQHTINQ    AND    POWER    NOTES. 


Argentina. — Rosario.— A  new  11,000-kW  Eecher-Wyeu 
turbo  alternator  is  being  installed  at  the  Sorrento  power-station  of 
the  Sooi^t^  d'Eleotriciti  de  Rosario. 

Australia. — Sydney. — At  a  recent  meeting  of  the  City 
Council,  the  Lord  Mayor  stated  that  the  accounts  of  the  electricity 
undertak  ng  for  the  pa»t  year's  working  would  show  a  loss.    He   : 
pointed  out,  however,  that,  although  prices  of  other  oommoditiei   ; 
had  increased  by  from  50  to  IBO  par  cent.,  as  compared  with  pre-    • 
war  prices,  electricity  charges  had  remained  the  same.     In  fact,  in 
several  instances  they  were  actually  lower. 

Barnes. — Tear's  Working. — The  results  of  working  of 
the  electricity  undertaking  during  the  year  ended  March  Slst  last 
were  as  follows  (the  figures  for  the  preceding  year  are  given  in 
parentheses) :— Revenue,  £37,672  (£26,3)6);  working  expenses, 
£27,038  (£17,910);  gross  profit,  £  10,63 1  (£7,446);  net  profit, 
£2,798  (£1,627)  i  units  sold,  2,771,643  (2,063,221). 

Birmingham. — Electricity  DifeTaicT  Schemb. — At  its 

meeting,  last  week,  the  Birmingham  City  Council  had  under  con- 
sideration the  scheme  for  the  supply  of  electricity  to  the  Sonth- 
West  Midlands  District  under  the  Electricity  (Supply)  Act,  1919. 
In  view  of  the  fact  that  approximately  f  8  per  cent,  of  the  supply 
in  the  district  is  generated  by  the  Birmingham  Corporation  and 
the  Shrtpshire,  Worcestershire,  and  S.affordshire  B  ectric  Power 
Co.,  and  of  the  fact  that  both  give  an  identical  supply  of  three- 
phaae,  25-period,  alternating-current  at  a  pressure  of  5,610  volts,  the 
Electric  Supply  Committee  considered  that  the  requirements  of  the 
district  could  best  be  served  by  ret  aining  the  organisations  of  the 
Corporation  electricity  supply  undertaking  and  of  the  Electric 
Power  Co.B  undertaking  as  separate  entities,  rather  than  by  the 
formation  of  a  joint  electricity  authority  for  the  district  ;  (he 
Electric  Power  Co,  agreed,  and  a  joint  scheme  on  the«e  lines  hai 
been  prepared.  It  is  proposed  that  the  district  as  provisionally 
determined  by  the  Electricity  Commissioners  shall  be  modifitd  by 
the  omission  of  the  rural  district  of  Atherstone  and  a  portion  of  the 
rural  district  of  Tamworth.  The  Birmingham  Corpcration  is  to 
be  responsible  for  the  electrical  development  of  the  City  of 
Birmingham  and  of  that  portion  of  the  district  situated  in  the 
County  of  Warwickshire.  Ihe  Power  Co.  is  to  be  responsible  for 
the  development  of  the  remainder  of  the  dibtrict  situated  in  the 
Counties  of  Shropshire,  Worcestershire,  and  istaffordthire.  The 
two  undertakings  are  to  be  ultimately  linked  trgether  and  save  81 
may  be  agreed  from  time  to  time  between  the  paities  concerned,  the 
Birmingham  Corporation  and  the  Power  Co.,  respectively,  are  to 
exercise  control  of  the  generating  stations  and  main  transmission 
lines  belonging  to  them  in  their  respective  poitiona  of  the  district ; 
are  to  be  responsible  for  the  capital  expenditure  incurred  by  th.<!m, 
respectively,  in  the  areas  for  which  they  are  responsible  ;  and  the 
financial  arrangements  regarding  capital  and  revenue  accounts 
are  to  continue  on  a  separate  bais  as  heretofore. 

A  Committee,  to  be  described  as  the  South-West  Midlands  Dis- 
trict Electricity  Committee,  is  to  be  established  (consisting  of  fo>  r 
members,  two  of  whom  will  represent  the  Birmingham  Corpora- 
tion and  two  the  Power  Co.),  with  advisory  functions  only  upon 
such  matters  as  the  operatiug  time  tables  of  tbe  undertakings  ;  the 
best  load  factor  obiamable  ;  conservation  of  fuel  ;  proper  return   '  s 
upon   the   capital    moneys    expended   and  to    be    expended ;    the   I  1 
standardisation  of  systems  ;  regulariuiug  the  supply,  and  generally   I 
to  carry  out  the  directions  of  the  Electricity  Commissioners. 

Nkw  Plant.  —  The  Council  sanctioned,  in  June.  1920,  an 
additional  30,000  kW  of  plant,  with  buildings,  at  the  Neoholls 
p-rmaneiit  elation,  with  underground  moins  and  other  works, 
involving  an  expenditure  of  £1,767,800,  subject  to  the  Finance 
Committee's  being  able  to  raise  the  necessary  money.  The  Finance 
Committte  reported  at  the  same  meeting  that  it  had  no  funds  in 
.  hand  or  in  sight  for  this  purpose.  The  Committee,  therefore,  in 
February  last,  recommended  proceeding  immediately  with  : — (1) 
The  installation  of  a  5  000-kW  generating  set,  with  boilers,  at  a 
coot  of  £120  000  ;  (2)  the  piling  of  tbe  site  in  anticipation  of  the 
larger  extension,  at  a  cost  of  £2U,000  ;  and  (31  certain  mains 
extensions  at  a  ocit  of  £30,000,  ia  orJerto  enable  it  to  carry  on 
the  supply  for  a  period  of  12  months,  and  so  postpone  the  necetsity 
for  proceeding  with  the  larger  exten»ion.  The  City  Council 
sanctioned  this  propjsal,  subject  to  the  Finance  Committee  being 
able  to  raise  the  necesary  money.  The  Committee  ia  cow 
informed  by  the  Finance  '.ommittee  that  the  Council  would  not  be 
taking  an  undue  risk  if  the  Electric  Supply  Committee  were 
authorised  to  provide  a  15,00OkW  generating  set  with  three 
boilers,  which  will  be  part  of  the  original  scheme  sanctioned  in 
Jnne,  1920,  and  for  which  it  will  only  be  necessary  to  raise  the 
money  in  instalments  between  1922   and  1925. — liirmingham  Pott 

Bradford. — Ykar's   Working.  -The   accounts    of    the 

Corporaiio  i  Electricity  Department  for  the  past  firiancial  year 
show  an  income  of  £435,t)'J/ ;  working  expenses,  £331.972;  leav- 
ing a  gross  profit  of  £103,7^0.  Revpnue  charges  a'lsorbed  £93  117, 
leaving  a  net  profit  of  £10,603.  The  number  of  units  sold  was 
55,700,000,  an  increase  of  6,400,000. 

2[iTy, — Year's    Working. — The   total   revenue  of  the 

Corporation  electricity  department  for  the  year  ended  March  3l8t 
last  was  £98,406,  at  compared  with  £77,430  in  the  preceding  year. 
Working  expenses  amouutei  to  £77,873  as  against  £58,364,  leaving 
a  grots  prollt  of  £20,633  £19,066).  The  net  profit,  after  deduction 
of  capital  charges,  ic,  was  £2,419,  almost  the  same  a«  la«t  year'l 
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profit  of  £2,377.  The  number  of  units  add  roae  from  15,367,885 
to  16,931,907,  the  maxitaum  simnltaneons  demand  being  6,095  kW. 
The  bulk  of  the  capital  expenditure  (£37,000)  was  in  connection 
with  the  Chamber  Hall  Works  and  plant. 

Chichester. — Purchase  of  Undertaking. — The  City 
Council  has  arranpred  to  take  over  the  undertakinsr  of  the 
Chichester  E.L.  k  P.  Co.  at  a  price  of  £16  500. 

Chipping   Norton, — Proposed   Price  Increase. — The 

Electric  Supply  Co.  has  priven  notice  to  the  Town  Council  of  its 
intention  to  apply  for  an  order  to  increase  the  maximum  prices  for 
electricity.  The  Council  has  decided  to  object,  as  it  is  considered 
that  the  present  time  is  one  for  decreases  rather  than  increases  in 
prices. 

Continental. — Spain.  —  The  Department  of  Overseas 
Trade  is  informed  by  the  British  Vice-Consul  at  Granada  that  a 
company  has  been  formed  at  Granada  under  the  name  of  "  Sociedad 
Anonima  Fuerzas  Motrices  del  Valle  de  Lecrin,"  with  a  capital  of 
five  million  pesetas,  with  the  object'of  erecting  and  working  hydro- 
electric power  stations  in  the  Valle  de  Lecrin.  It  is  propcsed  to 
erect  the  first  station  on  the  River  Duroal,  where  a  fall  of  758 
metres  will  be  utilised  and  4,000  h.p.  produced. 

Sweden. — Seventy-eight  associations  have  applied  for  loans 
amomnting  in  all  to  over  kr.r2,000,000  for  the  purpose  of  carrying 
out  local  electrification  schemes. — Beuter's  Trade  Service  (Stock- 
holm). 

Conway. — Bulk  Supply. — The  North  Wales  Power  Co. 
hM  submitted  draft  proposals  to  the  Conway  Corporation  for  the 
laying  of  transmission  trunk  lines  for  the  supply  of  electricity  in 
bnlk  to  the  Corporation,  which  now  has  the  agreement  under 
consideration. 

Darlington.  —  Coal    Dispute    Loss.  —  Alderman    Sir 

Charles  Starmer  stated,  at  a  meeting  of  the  Corporation,  that  there 
had  been  about  £4  000  additional  cost  at  the  electricity  works  as 
a  result  of  the  coal  dispute,  but,  with  a  reduction  of  68.  per  week 
in  the  men's  wages  and  various  economies,  together  with  increased 
consumption,  the  Committee  hoped  to  make  np  this  amount 
without  increasing  the  charges  either  for  power  or  lighting 
pnrposes. 

Dominican  Republic. — New  Hydroelectric  Plant. — 

The  Timet  Enqineerin^  Supplement,  states  that  a  new  hydro-electric 
works  is  to  be  built  on  the  Jiminoa  River,  in  the  Republic  of 
Dominica.  The  locality  chosen  is  in  the  mountainous  interior  of 
the  Province  of  La  Vega,  about  25  miles  south-east  of  the  nearest 
railway  station.  Otving  to  the  difficulties  of  transport  only  a 
1,000-h.p.  plant  will  be  installed  at  first,  the  intention  being  to 
contruot  a  light  electric  tramway  from  La  Vega  before  installing 
the  larger  plant,  which  will  then  supply  light  and  power  to  La 
Vega,  Salcedo,  San  Francisco-de-Macoris,  Mooa,  and  other  small 
places  in  Cibao,  as  well  as  to  Santiago  and  Puerto  Plata,  which  are 
now  supplied  from  the  last-named  town, 

Eastbonrne. — Year's  Working. — The  annual  report 
of  the  borough  electrical  engineer  (Mr.  J.  K.  Brydges)  for  the  year 
ended  March  SIst  last,  shows  that  the  year's  revenue  was  £62,895, 
as  compared  with  £50,834  in  1919-20.  Working  expenses  totalled 
£41,381,  as  against  £29,101,  leaving  a  balance  of  £21,514 
(£21,733).  Capital  charges  were  heavier  than  those  of  the 
previous  year,  and  the  net  result  was  a  profit  of  £3,785,  as  against 
£5,766.  Capital  expenditure  during  the  yetur  amounted  to 
£28,079  on  account  of  extensions.  The  total  number  of  units 
lold  rose  from  2,521,437  to  2,906,640. 

Elland. — New    Station The  plant    installed  to  deal 

with  a  bulk  supply  of  electricity  from  the  Yorkshire  Electric 
Power  Co.  haa  been  put  into  operation.  The  installation  comprises 
two  800-kW  rotary  converters,  with  transformers,  and  a  50-kW 
motor-generator  set.  Accommodation  has  been  provided  for  an 
additional  500-kW  rotary  if,  and  when,  this  becomes  necessary. 
The  e.h.p.  switchgear  and  cables  have  been  provided  by  the 
Power  Co. 

Glasgow. — Yeab's  Working. — The  accounts  of  the 
Electricity  Department  for  the  year  ended  May  31gt,  1921,  show 
revenue  amounting  to  £1,311,951,  an  increase  of  £334,465  over  the 
revenue  of  the  preceding  financial  year.  The  working  costs  were 
£902,424,  an  amount  which  is  £188,973  in  excess  of  the  previous 
year's  costs.  After  providing  for  interest,  sinking  fund,  and  depre- 
ciation, amounting  to  £409,374,  there  remains  a  surplus  of  £151, 
contrasted  with  a  deficit  last  year  of  £54,614.  A  statement  issued 
by  the  Electricity  Committee  sets  forth  that  in  view  of  the  adverse 
circumstances,  due  to  shortage  of  plant  (which  was  accentuated  by 
the  breakdown  of  new  generators  at  the  Dalmamock  Works  in 
December  last),  and  the  drop  in  the  consumption  of  electricity 
.»n8ed  by  the  long  dispute  in  the  mining  industry,  the  result  of  the 
year's  operations  is  more  favourable  than  might  have  been  expected. 
The  Electricity  Committee,  it  is  added,  in  view  of  the  increased 
rate  of  interest  on  capital  and  other  outgoings,  coupled  with  the 
deprested  state  of  trade,  will  have  a  difficult  year  to  faoe,  and  the 
matter  of  the  rates  of  charge  will  call  for  serious  consideration. 

King's  Lynn.— Year's  Working.— The  financial  results 
of  the  working  of  the  Corporation  electrioity  department  during 
the  year  ended  March  .Slst  last  were  as  follows  (the  preceding 
year's  fig-nres  are  given  in  parentheses)  :  — Total  revenue,  £16,659 
(£13,807);  working  expenses  and  capital  charges,  £16,766 
(£12,688);  net  result,  £106  deficit  (£1,219  profit).  The  number 
of  units  sold  rose  from  786,201  to  882,314. 


Kendal. — Year's  Working. — The  gross  profit  upon  the 
electricity  undertaking  for  the  past  financial  year  was  £62,  as 
against  £3:i6  in  the  previous  year.  The  net  result  was  a  deficiency 
of  £1,207,  as  against  £962. 

Leigh  (Lanes.). — Year's  Working. — The  accounta  of 

the  Corporation  electricity  nndertaking  show  that  during  the  year 
ended  March  31st  last  the  income  advanced  from  £26,263  to 
£33,603,  while  the  total  working  expenses  increased  from  £18,396 
to  £23,036.  The  units  sold  increased  by  14  per  cent.,  from 
2,427,888  to  2,778,8^7.  The  general  trade  depression,  more  partion- 
larly  in  the  textile  industries,  had  an  adverse  effect  on  the  latter 
portion  of  the  year's  operations ;  but,  notwithstanding  this,  a 
gross  profit  of  £10,666  was  made.  Interest,  repayment  of  debt, 
and  sinking  fund  charges  abjotbed  £7,622,  and  after  providing  a 
further  sum  oE  £834  for  all  new  meters  bought  during  the  year, 
the  net  result  of  the  year's  working  was  a  profit  of  £2,109. 
Trade  depression,  strikes,  and  reduced  hours  of  working  had  their 
effect  on  the  load  factor,  which  has  gradually  fallen  from  33'3  per 
cent,  in  1918  to  18'2  per  cent,  for  the  year  under  review. 

Llandovery.  —  Electric   Lighting  Schemes.  —  Three 

separate  schemes  are  suggested  for  the  electric  lighting  of  the 
town.     The  cost  ranges  between  £6,237  and  £8,000. 

London. — Bermondsey. — The  price  of  electricity  ia  to 
be  increased  by  5  per  cent. 

Mansfield.— Loan    Sanctioned. — The    Town    Council 

has  received  sanction  to  a  loan  of  £2,286  for  feeders  and  distributing 
mains  in  connection  with  the  housing  scheme  at  Mansfield  Wood- 
house. 

Rlckmansworth. — Opposition    to  Time  Extension. — 

The  Urban  District  Council  has  informed  the  Electricity  Commis- 
sioners that  it  still  maintains  its  attitude  of  opposition  to  any 
further  extension  of  the  Rlckmansworth  and  Chorleywood  Electric 
Lighting  Order,  1914,  held  by  the  Colne  Valley  Electric  Supply  Co., 
Ltd.,  adding  that  another  authority  is  willing  to  supply  the  dis- 
trict. The  company  has  informed  the  Commissioners  that  it  has 
arranged  for  a  supply  to  be  taken  from  the  sub-station  at  Pinner. 
This  would  necessitate  the  raising  of  a  sum  of  £30,000. 

Rushden. — Bulk  Supply. — The  Urban  District  Council 
has  approved  an  application  of  the  Northampton  Electric  Light 
Co.  to  supply  electricity  in  bulk  to  the  district,  provided  that  the 
company  undertakes  to  bear  all  expenses  in  connection  with  the 
laying  of  mains  and  the  reinstatement  of  roads,  kc. 

Sevenoaks. — Overhead    Transmission.  —  The   Rural 

District  Council  has  granted  permission  to  the  Sevenoaks  and  Dis- 
trict Electricity  Co.  to  erect  overhead  lines  in  the  district  for  the 
snpply  of  electricity  to  villages  in  the  Council's  area. 

Teignmonth. — Amended  Order. — The  Urban  District 
Council  has  agreed  to  amendments  to  the  Electric  Lighting  Order 
obtained  in  1914  by  Messrs.  Purves,  of  Exeter,  with  a  view  to  electri- 
city being  provided  for  the  town  of  Shaldon,  and  the  firm  is  to 
submit,  as  early  as  possible,  a  draft  of  the  amended  Order. 

Tisbnry. — Electricity  Scheme. — At  a  meeting  of  the 
United  Parish  Councils,  last  week,  an  electric  lighting  scheme  for 
the  town,  submitted  by  Messrs.  Edmundson's,  the  cost  of  which  is 
estimated  at  £5,000,  was  accepted,  and  a  Committee  was  formed 
for  the  purpose  of  promoting  a  limited  company  to  carry  out  the 
scheme.  Messrs.  Edmundson's  offered  to  take  up  half  the  ordinary 
shares  (£2,500). 

West    Riding. — Law    Committee's    Criticisms. — The 

Law  and  Parliamentary  Committee  of  the  West  Riding  County 
Council  submitted  a  report  recently  dealing  with  the  Leeds  and  Brad- 
ford borough  extension  scheme  inquiries  and  the  recent  inquiry  at 
Leeds  by  the  Electricity  Commissioners  into  the  three  schemes  for 
the  Aire  and  Calder  Electricity  District.  The  Committee  voiced 
the  opinion  that,  in  view  of  the  present  state  of  legislation  in 
relation  to  electricity,  the  holding  of  the  inquiry  was  premature, 
as  the  schemes  in  their  essentials  were  ultra  virei,  and,  there- 
fore, beyond  the  authority  of  the  Commissioners  to  confirm.  The 
report  stated  that  this  fact  was  admitted  by  the  Oommissionen 
themselves,  and  that  the  Commissioners  and  the  promoters  alike 
are  relying  on  future  legislation.  Having  regard  to  these  con- 
siderations and  to  the  general  financial  situation  in  the  country, 
the  Committee  expressed  the  opinion  that  all  electricity  schemes 
involving  a  change  of  ownership  of  large  undertakings,  conse- 
quent capital  outlay,  and  probable  additional  burdens  on  the  public 
purse,  should  be  deferred. 


TRAMWAY    AND    RAILWAY    NOTES. 


Bradford. — Accident. — On  .Tuly  11th  a  car  proceeding 
along  Church  BaLk.  a  9t<'ep  incline,  commenced  to  run  backwards, 
the  action  of  the  brakes  and  the    application  of  ■  '^ 

failing  to  arrest  its  motion.     As  it  was   nearir 
bottom  of  the  incline,  it  collided  with  another  <  « 

a  buffer  and  prt>vented  the  runaway  oar's  overti 
manner  to  a  oar  which  ran  away  in  1907.     The  o:  <™  "♦« 

slight  injuries  to  five  passengers. 
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Brazil. — Elbctkifioation  of  th«  Paulibta  Railway. 
— Oomtiierc*  Ripprti  learni  that  the  initial  order  which  hai  been 
placed  in  the  United  Statei  by  the  American  contraotori  for  the 
electrification  of  the  Panlista  Railway  oompriies  material  sufficient 
for  the  fint  16  km.,  the  Jandiahy  to  Oampinai  lection.  Two  of  the 
four  en^nei  to  be  famished  by  another  American  company  are 
passenger  locomotives  of  2,000  h.p.,  weighing  121  tons  each,  one 
being  capable  of  a  speed  of  101  km.  on  a  r60  m.  gauge.  The 
remaining  two  are  freight  engines  of  1,600  h.p.,  weighing  87  tons 
each,  with  a  speed  of  64  km.  per  hour.  An  overhaad  circuit 
of  3,000  volts  direct  current  will  furnish  the  energy. 
The  entire  eleotrifioatiou  when  completed  will  cover  about 
160  km. 

Cannock  Chase. — New  Light  Railway. — The  London 

and  North- Western  Railway  Co.  is  promoting  a  new  light  railway 
between  Oannock  Chase  and  Wolverhampton,  a  distance  of 
64  milea. 

Continental.  —  BELGioii. —  As  a  protest  against  the 
reduction  of  their  wages  by  1  fr.  (5d.)  a  day,  the  tramway  workers 
of  Antwerp  went  on  strike  on  July  16th,  and  the  tramcars  cea«ed 
running  entirely. — The  Timet. 

Glasgow. — Annual  Report. — Some  intercBting  infor- 
mation is  contained  in  the  report  of  the  Corporation  Tramways 
Department  for  the  year  ended  May  Slat  last.  It  is  seen  that 
although  the  coal  consumption  at  the  Finkston  generating  station 
was  reduced  by  4,730  tons,  the  cost  rose  by  £18,818.  representing 
an  increase  of  7s.  7d.  per  ton.  There  was  a  falling-off  in  the 
number  of  passengers  carried,  although  the  car-mileage  increased. 
The  average  fare  per  passenger  rose  from  '81d.  to  r28d.,  an  increase 
of  58  per  cent.  The  lid.  fares  showed  the  highest  return  (31  per 
cent.),  while  only  a  small  proportion  of  the  revenue  was  derived 
from  fares  of  3d.  and  above  ('02  per  cent.).  The  capital  expendi- 
ture during  the  year  was  £88,576.  The  single-track  mileage  of  the 
system  was  about  198  at  the  end  of  the  year.  The  year's  financial 
details  were  given  in  our  issue  of  July   1st, 

Hndderstield. — New  Depot. — The  new  tramcar  and 
omnibus  depot,  erected  at  a  cost  of  £51,tj90,  was  formally  opened  by 
the  chairman  of  the  Tramwaja  Committee  on  July  15th.  The 
aooommodation  includes  a  dining  room,  kitchen,  lavatories,  store 
rooms,  and  a  large  recreation  room.  The  depot  is  able  to  house 
100  oars  on  13  lines  of  track.  The  total  area  covered  by  the  build- 
ing is  5,113  sq.  yd. 

London. — L.C.C.  Tramways.  —  The  Highways  Com- 
mittee of  the  London  County  Council  has  had  under  consideration 
the  advisability  of  promoting  a  Bill  in  the  ensuing  Parliamentary 
Session  to  obtain  powers  to  construct  a  number  of  new  routes, 
including  lines  along  Farringdon  Road,  New  Bridge  Street, 
Holborn,  and  Charterhouse  .Strtet,  and  Tottenham  Court  Road, 
as  well  as  a  number  of  suburban  extensions.  The  Committee  has 
come  to  the  conclusion  that  the  Council  would  not  be  justified  in 
promoting  such  a  measure  in  the  1922  Session,  owing  chiedy  to  the 
opposition  of  a  number  of  road  authorities. 

Pontypridd.  —  Sdnday  Services.  —  The  Council  has 
deferred  consideration  of  an  offer  of  £500  per  annum  from  the 
Rhondda  Tramways  Co.,  which  undertakes  to  provide  the  staff 
and  power,  for  permission  to  run  cars  on  the  Council  s  system  on 
Sundays, 


TELEGRAPH    AND    TELEPHONE    NOTES. 


Germany. — U.S.    Mission. — It    is    reported    that    the 

American  Mission  which  recently  visited  Berlin  with  a  view  to 
arranging  for  the  laying  of  a  direct  cable  between  Germany  and 
the  United  States  has  left  without  coming  to  an  agreement, — The 

Times. 

The  Telegrapli  Service- — Foreign  Telegram  Rates. — 

The  rates  of  charge  per  word  for  telegrams  to  the  undermentioned 
places  have  been  revised  :  — Biunei,  Cuba,  New  Hebrides,  East 
Africa  (formerly  German  East  Africa),  and  West  Africa  (French 
Colonies  and  possessions), 

Ttie  Telephone  Service. — Additional  Expenditure. — 

A  memoraadum    on    the    Telegraph  (Money)  Bill  states  that  in 

accordance  with   the   general    practice  of  meeting  capital  expen- 

ditnre  of  a  reproductive  nature    out   of    loan    money,    provision 

for  the  development  of  the  telephone  system  is  made  by  advances 

of  capital   which   are    rppaid    by    means   of    terminable   annuities 

oharKed  upon    the   Post  OlTioe   Vote.       The    last   Act   was  passed 

■   "  raph    (Money)    Act,     1920)    and    authorised    the 

up   to   £10,000,000,  which,   owing   to   the   heavy 

e  to  be  overtaken,  will   be  exhausted  in   October 

nt  Bill  author)8'>s  the  Treasury  to  borrow  a  further 

ilephone  development.     The  actual  expenditure  in 

e  works  to  be  carried  ont  are  subject  to  approval 

—Finaneial  TimeK. 

Commons  went  into  Committee  on  the  financial 
leotion  with  the  Bill  on  July  13th. 


Mr.  Kellaway,  Postmaster-General,  explained  that  the  total 
capital  expenditure  out  of  telephone  capital  was,  in  1920-21, 
£5,867,000.  It  was  proposed  for  the  present  year  to  spend  out  of 
capital  a  total  of  £9,000,000.  Of  that,  £2,350,000  was  for  trunk 
lines,  £6,150,000  for  new  exchanges  and  subscribers'  circuits,  and 
£600,000  for  sites  and  buildings.  The  money  was  principally 
required  for  contracts  al'eaJy  made  and  for  work  which  was  now 
in  progress.  During  the  fi'st  five  months  of  this  year — the  period 
during  which  the  new  tariff  was  first  in  operation — the  Post  Office 
received  1,400  orders  a  month  for  telephones  in  London  and  2,500 
a  month  in  the  provinces.  They  had  to  refuse  a  large  portion  of 
those  oiders,  and  there  were  at  the  end  of  May,  23,000  persons 
who  required  telephones  whose  applications  could  not  be  accepted 
1)ecause  of  the  shortage  of  plant. 

There  was  a  great  shortage  of  exchanges,  and  although  new 
ones  were  springing  up,  a  great  number  more  were  wanted,  and  the 
Government  hoped  to  make  considerable  improvement  if  it  got 
the  £6,000,000  asked  for.  Recounting  the  progress  made  in 
laying  underground  trunk  lines,  he  said  that  the  three  largest 
roads  which  were  now  approaching  completion  were  (1)  London  to 
Manchester,  which  would  be  completed  near  theead  of  this  calendar 
year  ;  (2)  London  to  Bristol  and  thence  to  Newport  and  Cardifl  ; 
and  (3)  London  to  Southampton  with  a  spur  to  Portsmouth,  The 
number  of  rural  call  offices  opened  in  I'.ily  was  149  ;  in  1920  it 
was  383,  and  in  the  first  quarter  of  this  year  116  had  been  opened 
and  105  were  in  course  of  construction.  Arrangements  were  being 
made  to  open  call  offices  at  rural  post  offices  where  there  was  a 
telegraph  line  that  could  be  converted  to  telephone  purposes  and  a 
reasonable  probability  of  business  being  done. 

On  the  question  of  the  new  telephone  tariff,  he  said  that  the 
number  of  subscribers  who,  as  the  result,  had  surrendered  their 
telephones,  was  23.000,  4'7  per  cent,  of  the  total  number.  During 
this  time  they  had  accepted  27,000  new  subscribers,  and  had 
had  to  refuse  23,000,  The  bulk  of  the  complaints  he  had  received 
about  the  service  related  to  the  difficulty  which  those  who 
desired  to  have  the  telephone  installed  found  in  getting  it 
installed. 

The  resolution  was  carried  by  99  votes  against  26. — The  Timet. 
London  ''Toll'  Exchanok.  —  The  Postmaster  -  General 
announceij  that  in  order  to  relieve  the  pressure  on  the  London 
Trunk  Exchange,  a  new  telephone  exchange  is  in  course  of  erection, 
and  is  expected  to  be  opened  towards  the  end  of  the  summer.  The 
new  exchange  wUl  be  situated  near  Fleet  Street,  and  will  be  known 
as  the  London  Toll  Exchange,  It  is  »t  an  entirely  new  type,  and 
has  been  designed  so  that  the  telephone  traffic  t>etween  London 
and  the  nearer  provincial  towns  may  be  handled  with  greater  dis- 
patch. At  the  date  of  opening,  the  trunk  lines  between  London 
and  provincial  towns  which  are  within  a  distance  of  approximately 
25  miles  radius  from  the  City  will  be  transferred  to  the  Toll 
Exchange  from  the  London  Trunk  Exchange.  The  area  served 
by  the  new  exchange  will  contain  about  300  exchanges  and  rural 
call  offices,  and  will  include  the  following  towES  : — Aylesbury, 
Luton,  Dunstable,  St.  Albans,  Watford,  Brentford,  Dorking, 
Leatherhead,  Woking,  Weybridge,  Hertford,  Ware,  Maidenhead, 
Uxbridge.  and  Sevenoaks.  Additional  trunk  lines  are  being  pro- 
vided, and  when  it  is  desired  to  put  a  call  through  to  any  of  the 
towns  which  are  included  in  the  Toll  area  the  public  will  atk  for 
"Toll"  instead  of  "Trunks,"  as  at  present.  The  local  exchange 
will  then  connect  the  caller  to  the  toll  exchange,  wherj  the 
operator  will  have  access  to  all  the  trunk  lines,  or  toll  lines,  which 
are  connected  to  that  exchange.  If  all  the  lines  to  a  particular 
town  are  engaged,  the  telephonist  will  record  the  details  of  the 
call,  and  ring  the  subscriber  as  soon  as  a  connection  can  be  given. 
Full  details  of  the  new  service  will  be  published  in  the  Press,  ::^d 
an  explanatory  circular  sent  to  each  subscriber  in  the  London 
telephone  area  in  a  few  weeks'  time. 

United  States. — Telephone  IUtes  Cut, — The  Public 

Service  Commission  recently  ordered  the  reduction  of  10  per 
cent,  of  the  extra  allowance  of  20  per  cent,  for  exchange  service 
granted  to  the  New  '\'ork  Telephone  Co,  by  the  old  Commission  last 
March,  The  telephone  company  in  a  statement  says  that  this 
action  will  reduce  the  company's  additional  revenue  from  approxi- 
mately 111,000,000  to  $8,000,000,  which  will  be  sufficient  for 
dividends,  but  not  enough  to  give  a  fair  return  on  the  value  of  the 
property, — lleuler't   J  rade  Service  (New  York). 

Wireless  Telegtaphy.  —  Empire  Chain.  —  The  Sub- 
Committee  of  the  Imperial  Conference  on  Empire  Oommunisationi, 
on  July  Mth,  dealt  with  the  subject  of  wireless  telegraphic  and 
telephonic  communication  throughout  the  Empire,  It  is  nnder- 
stood,  says  the  JJitili/  Mail,  that  the  Prime  Ministers  are 
unanimous  about  the  importance  of  development  in  this  direction, 
and  that  it  remains  to  settle  only  the  financial  details. 

Atmospheric  Disturbancks,  —  Mr.  Marconi,  who  has  just 
returned  to  London,  announces  that  he  has  been  for  the  last  few 
weeks  testing  a  new  method  of  wireless  reception  developed  by  one 
of  the  company's  engineers  which  has  enabled  him  to  receive  con- 
tinuously from  the  United  States  without  being  in  any  way  inter- 
fered with  liy  atmospheric  disturbances  which  are  particularly 
prevalent  at  this  time  of  year,  and  more  severe  than  usual  in 
recent  weeks  in  consequence  of  the  abnormal  spell  of  hot  weather. 
Mr,  Marconi  regards  this  advance  as  of  the  greatest  importance,  for 
it  enables  a  wireless  telegraph  service  to  be  conducted,  notwith- 
standing atmospheric  disturbances,  during  the  whole  24  hours  and 
at  high  speed  during  the  greater  part  of  the  time.  He  says 
that  it  would  be  difficult  to  exaggerate  the  practical  value  in 
commercial  long  -  distance  wireless  telegraphy  of  this  latest 
achievement. 
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CONTRACTS    OPEN     AND    CLOSED. 

(Tht  d»tt  given  in  parenthties  at  ths  end  of  the  paragraph  indicate! 
the  itrue  ef  the  Elbotrioal  Bkvibw  in  lohieh  the  "  Official 
Ifetioe"  appeared.) 

OPEN. 

Anstrilia. — Tasmania.— August  15th.  P.M.G.'s  Depart- 
ment.    Switchboard  material,     (July  8th.) 

Aylesbory. — July  29bh.  Sewage  works.  Five  electric 
moton  and  centrifugal  pumps.  Mr.  W.  H.  Taylor,  Borough 
Engineer  and  Surveyor  (returnable  depo»it  of  £1  la.). 

Battle  (Sussex), — July  29th.  Union.  New  accumu- 
lator platei  for  28  cells.     Sizes  16i  in.  X   lOi  X  8J  in.  (July  15th.) 

Belfast. — August  22nd.  Electricity  Department,  lie- 
quired  tor  the  New  Harbour  power  station.  The  manufacture, 
delivery  and  erection  of  one  12,B09-kW  turbo-alternator,  with  con- 
densing plant  and  auxiliarifs.  Four  water-tube  boilers,  with 
superheaters  and  forced  -  draught  fans.  Four  fuel  economisers. 
Two  steel  chimneys,  with  four  electrically  -  driven  suction 
draught  fans.  One  electrically-driven  centrifugal  pump,  capacity 
18,000  g.p.m.     (See  this  issue.) 

Bristol. — August  18th.  Corporation  Electricity  Depart- 
ment. The  supply  of  one  3,000-kVV,  single-phase,  yS-oycle,  2,200-V 
turbo-alternator  and  condensing  plant  and  auxiliaries ;  and  one 
6,O00-kW,  three-phase,  oU-cycle,  (;,600-V  ditto.     (July  15th.) 

Chile. — August  31st.  Chilean  State  Railways.  Emery 
and  grind-stones,  bolts,  nuts,  cotter  pins,  rivets,  nails  and  screws, 
telegraph  and  telephone  apparatus,  chemicals,  &c.  (estimated  value 
£44,000).* 

It  is  understood  that  the  representative  of  the  Chilean  State 
Railways  in  Paris  (88,  Boulevard  St.  Michel),  has  been  instructed 
to  obtain  prices  in  the  United  Kingdom,  and  remit  these  by  cable 
on  the  day  previous  to  the  opening  of  tenders. 

France. — August  3rd.  French  State  Railway  authori- 
ties. Five  electrically  -  operated  capstans.  Particulars  may  be 
obtained  from  the  Service  Electrique,  43,  Rue  de  Rome,  Paris. 

Manchester. — July  29th.  Electricity  Committee.  Five 
2.B00-kW  rotary  converters  and  other  plant  and  switchgear. 
(July  8th.) 

August  3rd.  Electricity  Committee.  Low-pressure  steam  and 
water  pipes  and  valves  for  Barton  station.     (July  15th.) 

Newport  (Mon.). — July  25th.  Electricity  Department. 
750-kW  rotary  converter,  transformer  and  switchgear.    (July  8th.) 

New  Zealand. — Wellington. — November  Ist.  Public 
Works  Tender  Board.  One  200/2B0-b.h.p.  oil  tngine  and  one 
3-phase,  50-cycle,  190-kW  at  H  power  factor,  alternator,  with 
exciter  and  switchgear.* 

November  Ist.  Public  Works  Department.  Fresh  tenders  for 
the  supply  and  erection  of  steel  pipe  lines  and  fittings,  required  in 
connection  with  the  Maigahao  power  plant,  are  now  being  called 
for.  While  the  quantities.  &c.,  of  the  material  would  appear  to  be 
substantially  the  same  as  those  specified  in  the  original  call  for 
tenders,  it  may  be  mentioned  that  some  of  the  conditions  applicable 
to  the  contract  would  appear  to  have  undergone  modification.* 

Sonth  Africa. — Rand  Water  Board.  .September  28th.  Con- 
tract No.  203.  Tenders  for  supply,  delivery,  and  erection  at  the 
Board's  Intake  Pumping  Station,  Transvaal  Bank  of  Vaal  River  at 
Vereeniging  of  (1)  Two  vertical  spindle  centrifugal  pumps,  direct- 
coupled  to  electric  motors,  with  all  accessories,  and  (2)  one  10-ton 
travellirg  orane.  Also  for  main  pumping  station  site,  Vereeniging, 
two  horizontal  spindle  centifugal  pumps,  direct-coupled  to  electric 
motors,  with  all  accessories.' 

Warrington.  —  August  9th.  Corporation  Electricity 
Department.     Circulating  pumps.     (July  15th.) 

*  A  copy  of  the  speoificatiou,  Ac,  can  be  ooninlted  at  the  Depart- 
ment of  Overieai  Trade,  35,  Old  Queen  Street,  S.W.I. 


CLOSED. 

Edinbnrgh, — The  contract  for  cables  for  the  Portobello 
electric  power  station,  mentioned  in  this  column  last  week,  was 
placed  with  Messrs.  Watshams,  of  London,  for  cable  manufactured 
by  Messrs,  Ateliers  de  Construction  Electriques,  Charleroi. 

Great  Yarmonth. — The  Town  Council  Electricity  Com- 
mittee has  placed  an  order  for  two  sets  of  furnaces  for  Babcock 
boilers'  with  the  Turbine  Furnace  Co.,  Ltd.,  of  London. 

London.  —  Hammhrsmith.  —  Electricity  Committee. 
Recommended  ; — 

100  80-A  house  service  fuses,  three  types,  Us.  fid.,  12s.  and  19b.  Od.  each.— 
Lucy  &  Co..  Ltd. 

Conduit  for  mains  e-xtensions.-  -Doulton  t  Co.,  Ltd. 

00  2.'".0-A  switch  panels,  ii2U  as.  6d.  t-aoh.— Bdison  Swan  Electric  Co.,  Ltd. 

Stokk  Newinuton  — Electric  Lighting  Committee,  lleooni- 
mended  : — 

Overhead  travelling  orane,  £960 — H.  Morris,  Ltd,        ,  ,„     , 

B.li  p.  Tuaohine  cables,  i81.    W.  T,  Henley's  Telegraph  Works  Co.,  Ltd. 

Alterations  to  buildings,  Xl.nO.— Qoodall  &  Son. 

Trlmdon  (Darham)  :— 

Kleutric  light  extension  from  Trimdon  Grange  Colliery  to  Ttimdon  Village, 
Jil.lU.— Coi,  Walker  \  Co.  (Darlington). 


NOTES. 

The   Electro-Harmonic    Society. — The  annual  general 

meeting  of  the  Society  was  held  on  Wednesday  last  at  the  Institu- 
tion of  Electrical  Engineers.  The  report  of  the  committee  stated 
that  during  the  past  season  70  new  members  had  been  elected,  six 
had  died,  67  had  resigned,  and  28  had  been  removed  from  the 
register  ;  the  membership  now  numbers  603,  The  statement  of 
accounts  showed  a  deficiency  of  £23,  and  it  was  proposed,  in  order 
to  maintain  the  standard  of  the  concerts,  to  raise  the  annual  sub- 
scription to  218,  A  resolution  was  passed,  expressing  "high 
appreciation  of  the  inestimable  services  rendered  to  the  society  " 
by  the  late  Mr,  T,  E.  Gatehouse,  joint  founder  and  hon.  musical 
director  of  the  Society  since  its  inception  35  years  ago. 

Electric  Vehicles  in  U.S.A.  —  According  to  the  Electric 
I'e/iicle,  the  American  Railway  Express  Co.  has  a  fleet  of  1,284 
electric  vehicles,  forming  more  than  half  of  its  total  fleet. 

Thermionic    Discharges    in    Tungsten  Lamps.  —  The 

starting  point  of  an  investigation  into  the  pulsating  thermionic 
discharges  which  take  place  in  evacuated  tungsten  lamps,  wbioh 
is  described  by  Mr.  A.  G.  Worthing  in  the  Joiirtial  of  the  Franklin 
Institute,  was  the  obpervation  of  peculiar,  periodic,  automatic 
changes  in  brightness  of  a  tungsten  ribbon  filament  in  an  evacuated 
lamp  bulb.  Several  other  lamps  were  investigated  at  the 
Nela  Research  Laboratory,  only  a  few  of  which  showed  similar 
discharges,  and  none  to  the  extent  shown  by  the  one  in  which  the 
discovery  was  made. 

All  of  the  lamps  tested  contained  a  third  insulated  terminal, 
by  means  of  which  thermionic  discharges  in  the  lamp  could  ba 
measured.  Simultaneous  observations  of  thermionic  currents  and 
of  filament  brightnesses  by  means  of  an  optical  pyrometer  showed 
conclusively  that  the  original  variations  noted  in  the  filament 
brightness  were  directly  oonneoted  with  changes  in  the  thermionic 
discharges  in  the  lamp.  These  discharges  may  take  place  either 
from  the  filament  to  the  Insulated  terminal,  or  from  one  leg  of  the 
filament  to  the  other. 

The  tungsten  ribbon  filament  in  the  lamp  tested  was  V-shaped, 
with  sides  about  2°6  cm.  long,  and  with  an  apex  slightly 
truncated  so  as  to  give  an  approximately  square  surface  1  mm.  on 
edge,  which  in  the  mounting  faced  the  third  terminal,  also  of 
tungsten.  The  lamp  was  evacuated  in  the  ordinary  manner.  In 
one  test  a  direct  current  ef  8'2  A  was  used  in  heating  the  filament 
to  a  temperature  of  about  2,280^  K.  The  negative  terminal  of  a 
44-V  battery  was  connected  to  one  of  the  leads  to  the  ribbon 
filament  through  a  voltmeter  with  5  000  ohms  resietanoe  ;  the 
positive  terminal  of  the  battery  was  connected  to  the  insulated 
terminal  in  the  bulb. 

The  thermionic  currents  represented  by  the  voltmeter  readings 
showed  discharges  of  a  pulsatiLg  chajacter  in  wbioh.  without  any 
alteration  of  conditions  by  the  experimenter,  the  currents  rose 
from  a  moderately  steady  minimum,  at  first  slowly  and  then  with 
great  suddenness,  to  a  maximum  value  at  least  4'8  times  the 
minimum  value.  The  period  of  the  discharge  [eight  minutes] 
was  constant  for  nine  successive  intervals  to  within  4  per  cent. 
Small  characteristic  variations  in  the  form  of  the  curves  were 
repeated  also. 

Different  temperatures  of  operation,  different  applied  voltages 
and  resistances  in  the  voltmeter  circuit,  yielded  discharges 
differing  in  period,  minimum  and  maximum  current  values,  and 
ratios  of  maximum  to  minimum  current  values.  Temperatures 
beyond  a  certain  value  and  resistances  below  a  certain  minimum 
in  the  thermionic  current  circuit  (other  conditions  remaining 
unchanged)  tended  towards  pulsations  which  gradually  diminished 
in  intensity  and  disappeared,  leaving  a  steady  thermionic  discharge. 

No  definite  explanation  is  offered  for  this  action.  However, 
the  blue  glow  discharges  which  were  obtainable  in  the  lamps  used 
would  seem  to  indicate  that  it  might  be  oonneoted  with  the  residual 
gases  in  the  lamps. 

Protection  against  X-Rays  and  Radium.— The  com- 
mittee formed  to  inquire  into  the  precautions  that  could  be  taken 
by  those  engaged  in  the  use  of  X-rays  or  radium  recently  iesued  a 
preliminary  report  reviewing  the  state  of  present  knowledge  and 
stating  the  belief  of  t)ie  committee  that  the  dangers  can  be  entirely 
averted  by  suitable  means.  Details  are  given  of  the  protective 
measures  recommended  to  suit  various  conditions.  Copies  of  the 
report  can  be  obtained  from  the  hon.  secretaries  of  the  X-Ray  and 
Radium  Protection  Committee,  rare  of  Royal  Society  of  Medicine, 
Wimpole  Street,  W.  1. 

The     Measurement     of     Frequency.— An    heterodyne 

method  of  measuring  frequency  by  comparison  with  a  calibrated 
valve  oscillator  is  described  by  Messrs.  B  S.  Smith  and  6.  P. 
Partridge  in  the  I'nveedings  of  the  Physical  Society  of  Iiondon. 
The  calibration  is  performed  by  means  of  two  valve  oscillators, 
which  are  capable  of  giving  frequencies  of,  say,  1,000  — /seo.  and 
upwards.  The  frequency  of  the  oscillators  is  raised  alternately  to 
give  a  heat  note  whose  pitch  is  determined  by  comparison  with  a 
fork.  Intermediate  frequonciea  are  found  by  interpolation  on  the 
calibration  curve,  and  a  method  of  checking  the  c:»V!K!itVs  of  the 
oscillator  condensers  is  described.  For  the  measurement  of 
acoustic  frequencies  tho  sounds  are  converteil  to  alterDatiug 
currents  by  means  of  a  suitible  transmitter.  The  method  ha*  been 
found  very  useful  for  determining  the  frequency  of  heavily 
damped  et<tel  diaphragms,  and  it  would  be  possible  to  use  it  with  a 
Galtou  whistle  if  some  means  of  picking  up  the  sound  at  suoh  lu(h 
fiequeuoiea  was  available. 
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Are  We  Behind  America? — Those  who  maintain  that 

this  country  is  in  a  p reat  many  respects  far  behind  the  United 
States,  may  be  interested  in  the  n,iiretr  displayed  by  the  foUowinfr 
Heiiter  note  which  seems  to  annonnce  a  discovery  : — "  The  Street 
Bail  way  Commission  of  this  city  (Detroit)  is  advertising  for  tenders 
for  50  ■  trackless  tramcars,  a  combination  tramcar  and  omnibns. 
The  new  type  of  car  is  operated  by  electricity  provided  througrh  the 
nsnal  trolley,  bat  runs  on  rubber  tires  and  does  not  require  any 
tracks.  The  pole  will  swerve  to  permit  the  car  to  pass  any  other 
vehicle  in  the  street." 

Electricity  in  Agrlcnltnre. — Electrical  stimulation  of 
plant  erowth  is  beinp  tried  "  on  a  large  scale  "  at  the  Rothamstead 
Experimental  Station,  and  the  results  already  attained  were 
described  on  Jnly  ]  oth,  when,  on  the  invitation  of  Lord  Bledialoe, 
chairman  of  the  Lawes  Agricultural  Trust  Committee,  members  of 
the  county  agricultural  committees  visited  the  station,  which  is 
near  Harpenden.  According  to  the  Ddily  Chronicle,  experiments 
have  been  proceeding  for  some  time,  some  of  which  the  visitors 
saw  in  operation.  A  pressure  of  15,000  V  is  used  in  a  network  of 
wires  10  ft.  above  the  ground  over  a  growing  crop  of  barley,  and 
trials  are  being  made  with  alternating  and  continuous  discharges, 
and  with  negative  and  positive  discharges.  No  actual  decision  has 
yet  been  come  to,  but  the  average  increase  of  growth  caused  by 
electrical  disohargea  over  field  crops  is  about  21  per  cent.  That, 
however,  is  just  below  what  is  necessary  to  make  it  an  economical 
proposition.  In  other  words,  says  the  Daily  Chronicle,  the 
Increase  of  the  crop  barely  pays  for  the  cost  of  the  electricity. 
But  the  experiments  are  still  being  continued. 

Mioiog  Dangeri  Researcli  Board. — The  Board  of  Trade 

has  eet  up  a  Mining  Dangers  Research  Board  to  deal  with  the 
causes  and  prevention  of  mining  dangers,  and  all  communications 
on  the  subject  should  be  addressed  to  Mr.  Edward  Fudge,  at  46, 
Victoria  Street,  S.W.  1. 

Service    Note.  —  Wieeless    Tely.qkapht    Course. — 

No.  2  "A"  wireless  telegraphy  course  for  ofBcers  of  the  Royal 
Corps  of  Signals  will  assemble  at  the  Signal  Training  Centre, 
Maresfield,  on  October  3rd,  and  terminate  on  November  28th.  This 
course  is  intended  for  officers  and  subalterns  who  have  not  attended 
a  short  wireless  telegraphy  course  or  the  wireless  telegraphy 
portion  of  the  Royal  Corps  of  Signals  officers'  qualifying  course. 
Applications  for  vacancies  should  be  forwarded  by  Commands  to 
the  War  Office  as  early  as  possible. —  The  Times. 

The  Indostrlal  League  and  Conncil. — This  organisation, 

the  object  of  which  is  the  improvement  of  the  relations  between 
employers  and  employed,  recently  gave  a  dinner  at  the  Holborn 
Restaurant  to  welcome  Mtssrs,  Ernest  J.  P.  Benn,  C.B.E.,  and  Frank 
Elliott  on  their  return  from  a  five-weeks  visit  to  the  U.S.A.  In 
the  absence  of  Viscount  Burnham,  the  Right  Hon.  G.  H.  Roberts, 
M.P.,  president,  was  in  thechair,  and,  following  the  usual  loyal  toasts, 
Messrs.  Benn  and  BUliott  gave  their  impressions  of  their  visit  to 
America. 

A  Novel  Magneto-Opticai  Effect— In  Nature  of  July 

14th,  further  particulars  are  given  by  Prof.  Elihu  Thomson 
regarding  this  effect,  described  in  our  issue  of  July  1st,  page  3. 
Experiments  have  shown  that  the  fumes  from  an  iron  aro  form 
only  a  confused  deposit  on  a  glass  slide  in  the  absence  of  a 
magnetic  field,  but  when  a  magnetic  field  is  applied  strings  of 
brownish  particles  are  deposited  in  striated  form  with  brush-like 
tufts  at  the  ends.  These  str:;:-  on  the  microscope  slide  have  the 
property  of  polarising  light.  Smoke  from  the  aic  enclosed  in  a 
glass  flisk  and  traversed  by  a  beam  of  light  shows  increased 
luminosity  in  an  alternating  field  ;  when  the  field  is  weak  the 
steady  luminosity  is  replaced  by  a  flickering,  which  keeps  pace 
not  with  the  alternations  of  current  in  the  magnetising  coil,  but 
with  the  cycles  only.  This  effect  is  observed  even  at  a  distance  of 
12  ft.  from  the  small  magnetising  coil.  Meisrs.  R.  Whytlaw-Gray 
and  J.  B.  Speakman,  of  Eton  College,  in  the  same  issue  of  Nature, 
describe  similar  experiments  with  various  oxides  dispersed  in  air, 
irregular  chains  or  strings  of  particles  being  formtd  which,  when 
examined  with  the  ultramicrosoope,  exhibit  rapid  Brownian  motion 
under  molecular  bombardmsnt.  In  an  electrostatic  field  the  strings 
■traighten  out  and  arrange  themselves  parallel  to  the  lines  of  force, 
and  on  reversal  of  the  field  they  r:>tate  through  1 80°.  The  particles 
appear  to  be  held  together  by  invisible  threads. 

Edncationa'. — The  Reuknt  Street  Polytechnic  (Engi- 
neering Department)  announces  the  commencement  of  day  courses 
(three  years)  for  the  Polytechnic  Diploma  on  September  20th. 
Evening  courses  extending  over  a  period  of  from  one  to  five  years, 
and  preparing  for  the  A.MI.EE.  and  the  City  and  Guilds  final 
examinations  commence  on  September  26th. 

SUNDEBLAND  TECHNICAL  CoLLEOE.— Mr.  R.  A.  Bartram,  a 
Sunderland  shipbuilder,  has  presented  10,000  guineas  to  the  Sunder- 
land Technical  College. 

ViE.N.VA —  Che  condition  of  the  University  is  very  serious.  M»ny 
professorial  chairs  are  vacant,  their  holders  having  abandoned 
them  because  they  were  unable  to  live  on  their  pay.  Austrian 
professois  and  men  of  science  are  migrating  to  Germany.  It 
is  possible  that  the  University  may  have  to  dote.— Economic 
Jieritv). 

AppolDtments   Vacant.— The    following    vacancies    are 

adveitised  in  this  issue  :— Ledger  clerk  (e310-£3!)0).  for  Hackney 
Borough  Treasurer's  Department  (Electricity  Section);  assistant 
tub-station  attendant  (*4  8s.  per  week),  for  the  Stoke  Newington 
Borough  Oooncil. 


War  Inventions. — On  Monday  last  the  Royal  Commis-  ' 
sion  on  Awards  to  Inventors  began  the  hearing  of  a  claim  put  for-   '.        ' 
ward  by  Messrs.  Henry  Hughes  &  Son,  Ltd.,  for  the  invention  of  % 
magnetic  compass  for  use  on  aeroplanes. 

Wonnds  Cored  by  Electricity. — A  method  of  destroying 

by  electricity  the  microbes  which  infect  wounds  has  been  worked 
out  and  applied  at  the  Royal  Sussex  County  Hospital,  Brighton, 
Dr.  P.  C.  Collingwood  Fenwick,  surgical  officer  of  the  hospital, 
holds  the  opinion  that  electrical  treatment  will  play  an  important 
part  in  combating  disea'ie  in  the  future.  The  new  method  of 
bringing  about  a  cure  was  described  in  a  recent  issue  of  the  Britith 
Mtiliral  J.iiirnal  by  Dr.  Fenwick.  In  one  case  a  man  had  a  very 
bad  septic  forearm,  which  did  not  improve  under  the  usual  treat- 
ment. The  arm  was  placed  in  a  porcelain  bath  filled  with  a  solution 
of  salt,  and  then  electricity  was  passed  through  it.  "  The  following 
day  the  arm  looked  very  much  cleaner.  Each  day  it  improved, 
and  in  10  days  with  daily  baths  it  was  almost  healed."  Deep  gun- 
shot wonnds  were  treated  with  equal  success.  Electric  baths  are 
being  used  with  excellent  results  in  the  out-patient  department  of 
the  hospital. — Daily   Mail. 

Electrically-Propelled     Ships.  —  A    paragraph   which 

recently  obtained  considerable  prominence  in  a  number  of  daily 
papers  deploring  the  lack  of  electrically-propelled  ships  in  Japan 
was  out  of  date  before  it  reached  this  country,  for  the  Toyo  Kaiien 
Kaisha  took  over  last  May  from  the  Asano  Shipbuilding  Co.,  of 
Yokohama,  an  electrically-propelled  ship  of  nearly  9,000  tons 
carrying  capacity.  This  is  believed  to  be  the  first  electrically- 
driven  ship  built  in  Japan.  The  turbines  are  steam-driven  and  the 
machinery  was  made  by  the  Swedish  Ljungstrom  Co. — Financier. 

Setting    a    Recording    Pyrometer    for    Cold-Janctlon 

Temperature. — A  recording  pyrometer  of  the  deflection  or  milli- 
voltmeter  type,  on  which  it  is  necessary  to  set  the  galvanometer  for 
the  cold  junction  temperatuie  of  the  couples  connected  to  it,  often 
offers  considerable  difficulty  to  an  accurate  cold-junction  setting 
because  the  lowest  graduation  on  the  scale  or  chart  is  seldom  leei 
than  75"  F.,  while  the  actual  cold-junction  temperature  is  often  aa 
low  as  60^  F.  When  the  cold- junction  temperature  is  higher  than 
the  lowest  chart  or  scale  division  the  galvanometer  can  be  set  to 
this  temperature  as  closely  as  the  instrument  can  be  read,  but  when 
the  cold- junction  temperature  is  lower  than  the  lowest  division  this 
setting  cannot  be  made  so  accurately,  because  there  is  a  scale 
division  on  only  one  side  of  the  setting  to  serve  as  a  guide. 

In  many  cases  very  little  attention  is  paid  to  cold-junotion 
settings ;  but  for  those  users  of  pyrometers  who  endeavour  to 
maintain  their  equipment  as  accurate  as  possible,  the  following 
method  for  setting  deflection  instruments  when  the  cold-junotion 
temperature  is  lower  than  the  lowest  scale  division  may  be  of 
some  value  : 

Disconnect  the  instrument  from  the  couple  and  set  the  galvano- 
meter pointer  on  the  lowest  soile  or  chart  division.  By  means  of 
a  potentiometer,  Wheatstone  bridge  or  other  source  of  a  small 
variable  e.m.f.  connected  to  the  instrument,  deflect  the  galvano- 
meter an  amount  equal  to  the  difference  between  the  actual  cold- 
junction  temperature  and  the  lowest  scale  division.  With  the 
source  of  e.m  f.  unchanged  and  still  connected  to  the  instrument, 
reset  the  pointer  to  the  lowest  scale  division  by  means  of  the  zero 
adjuster.  Then  when  the  source  of  e.m.f.  is  disconnected  from  the 
instrument  the  zero  or  cold-junction  setting  will  correspond  with 
the  actual  cold-junction  temperature  as  closely  as  the  instrument 
can  be  read. — Kibtland  Mabsh,  in  Chemical  and  Metallurgical 
Engineering. 

Atmospheric   Electricity    as    a    Source  of    Energy.— 

M.  Hermann  Plauson,  on  the  basis  of  recently- condmted  experi- 
ments, is  of  opinion  that  an  inexpensive  and  unlimited  supply  of 
electrical  energy  may  be  obtained  from  the  atmosphere.  He  bati 
published  a  book  on  the  fmbject.  entitled  Gewinuung  iind  Ver 
wertung  d-er  Atmotpharitchei  EteHrizitrit  (Extraction  and  Utilisa- 
tion of  Atmospheric  Electricity),  published  by  Boysen  and  Maasoh, 
Hamburg,  1920.  According  to  the  Srhivei.-eri.iche  Chemikal- 
Xeitung,  he  uses  as  an  antenna  a  captive  balloon  having  a  m<)tallio 
cover  provided  with  a  large  number  of  pointed  projections,  or 
spikes,  and  allows  it  to  ascend  to  a  heightof  1,000  or  1,600  ft.  above 
ground.  Positive  electricity  is  thereby  collected  from  the  air  and 
transmitted  to  the  ground  by  means  of  a  wire  rope  fitted  with  a 
spark  gap,  which,  in  turn,  produces  oscillations  in  the  circuit. 
Electromagnetic  waves  are  also  produced  in  an  additional  circuit  by 
resonance,  and  can  be  utilised  to  drive  a  specially-designed 
rfsmanoe  motor.  By  inserting  condensers  and  spark  gaps  the 
efficiency  and  safety  against  lightning  are  increased.  M.  Plauson 
obtained  from  one  balloon,  at  a  height  of  1,000  ft.,  a  supply  of 
17  28  kWh  per  diem,  and  with  two  balloons  816  kWh  ;  he  calculates 
that  a  battery  of  10  balloons  should  give  an  annual  supply  of 
210,000  kWh.— yecA/i/ca/  Reriew. 

The  Conductivity  of  Glass.— In  Nahin  of  July  7th 

Mr.  H.  H.  Poole  gives  an  account  of  experiments  which  indicate 
that  the  conduction  current  through  glass  is  not,  as  hM  been 
surmised,  of  an  electrolytic  nature,  at  ordinary  temperatures. 

Fire. — An  outbreak  of  fire  occurred,  on  July  14th,  at 
the  Dal z  11  Steel  Works  (Messrs.  D.  Cjlville  &  Sons)  electrical 
station,  lyIotherv^ell.  It  is  supposed  that  a  wire  fused  and  ignited 
a  wooden  platform  erected  over  ihe  main  cable  system.  The  flames 
spread  rapidly,  damaging  about  100  other  cables  of  the  main  installa- 
tion. For  a  time  it  was  feared  the  engine-house  would  be  involved, 
bnt  the  firemen  succeeded  in  preventing  the  fire  from  spreading.  i 

The  loia  is  estimated  at  about  41,600. 
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Automatic  Operation  of  Snb-station.— The  effecuvenesa 

of  automatic  suo-statioiia  tor  iigiil  and  power  Bervice  was 
ibowu  recently  when  trouble  occurred  on  the  system  ot  the 
St.  ir'aul  (jas  Light  Company.  Ihe  trouble  began  on  one  oi 
the  trunk  Unes  and  caused  a  momentary  drop  in  voltage.  The 
Ime  was  not  cleared  immediately,  and  all  oi  the  synchronous 
apparatus  at  the  manual  station  was  put  out  of  service.  The 
automatic  sub-station  cleared  itseii'  from  the  line  but  was  re- 
stored automatically  to  service  in  a  few  seconds.  It  helped  to 
take  care  of  the  direct-current  network,  which  was  immediately 
picked  up  automatically  by  a  storage  battery  at  the  manual 
station.  'Ihe  voltage  on  the  direct-current  sjstem  di'opped 
from  '^40  to  180.  'ihe  contactors  on  the  line  panel  of  the  auto- 
matic sub-station  opened,  cutting  in  resistance.  This  station 
continued  giving  service,  however,  through  the  resistance  until 
enough  o£  the  manual  station  equipment  was  brought  back 
into  operation  to  restore  the  service  to  normal.  'Ihe  period  of 
trouble  lasted  for  about  live  minutes.  This  was  the  farst  auto- 
matic sub-station  ever  put  into  use  in  light  and  power  work, 
according  to  the  Westinghouse  Electric  &  Manufacturing  Co. 
The  sub-station  was  placed  in  operation  some  months  ago,  and 
the  result  has  been  entirely  satisfactory. — Electrical   i\  urLd. 

Tbe  Valae  of  Meter  Inspection. — In  an  article  in  the 
Electrical  World  by  Mr.  A.  L.  Johnston,  various  instances  are 
quoted  of  inaccurate  registration  of  a  consumer's  supply,  in 
one  case  the  current  transformers  were  of  the  wrong  ratio,  and 
for  three  years  the  meter  registered  only  50  per  cent,  of  luo 
load,  involving  a  loss  of  $10,000.  In  another  case  the  wrong 
gear  train  was  used  in  a  meter  on  a  400-kW  load,  under- 
registering  by  50  per  cent.,  and  this  condition  existed  for  years. 
Two-phase  supply  with  three-wire  and  four-wire  connectiuiia 
offers  openings  for  metering  errors.  In  one  instance  a  con- 
sumer challenged  his  meter  reading,  and  the  meter  was  tested 
and  found  correct;  it  was  observed,  however,  that  the  meter 
recorded  one-third  of  the  normal  load  when  no  load  was  on. 
Investigation  revealed  the  fact  that  on  the  consumer's  side  of 
the  meter  the  connections  were  three-wire.  This  wouiu  not 
have  afl'ected  the  meter  in  the  ordinary  way.  but  it  happened 
that  another  consumer  was  supplied  from  the  same  trant- 
foTmer  on  the  four-wire  system,  and  by  accident  one  wire  of 
each  phase  was  interchanged  with  the  other.  The  result  wat 
that  the  two  phases  on  this  consumer's  premises  were  in 
series,  but  the  connection  of  the  two  phases  on  ttie  other  con- 
sumer's circuit  enabled  the  motors  to  run  satisfactorily.  whil» 
one  meter  ran  at  half  speed  and  the  other,  which  gave  rise  to 
the  complaint,  ran  50  per  cent.  fast.  Lastly,  on  a  load  of 
about  600  h.p.,  the  series  coils  of  an  indicating  wattmeter 
were  connected  in  parallel  with  the  series  coils  of  a  watt-hour 
meter,  and  the  latter  ran  about  50  per  cent,  slow  for  no  leas 
than  15  years  before  the  error  was  discovered. 

Training  Disabled  Ex-Ssrvice  Men  as  Electricians. — 

In  addition  to  the  ordinary  workshop  practice  in  electrical 
manipulation  which  forms  a  large  part  of  the  training  ol  dis- 
abled ex-Service  men  at  the  Leeds  Technical  School,  under  the 
auspices  of  the  Ministry  of  Labour,  the  men  in  training  have 
recently  completed  the  construction  of  a  '20.000-volt  trans- 
former to  work  on  the  Leeds  Corporation  a.c.  supply.  This 
2-k\V  transformer  was  of  a  special  design  to  meet  the  require- 
ments of  the  Leeds  University,  and  has  been  delivered  and 
tested  in  the  Electrical  Engineering  Laboratory  there.  It  was 
interesting  to  find  that  the  testing  pressure  could  be  forced 
up  to  100,001)  volts,  i.e.,  five  times  the  normal  capacity,  before 
discharge  took  place  between  the  coil  terminals.  This  result 
speaks  well  for  the  practical  knowledge  and  skill  of  the  in- 
structors, and  indicates  careful  and  accurate  workmanship  on 
the  part  of  the  trainees  who  actually  carried  out  the  work. 

Besides  the  armature  winding  section  in  which  the  above- 
mentioned  work  was  done,  there  are  also  sections  for  training 
fitters  and  instrument-makers  and  electrical  wiremen.  In  the 
electrical  fitting  section  the  trainees  have  recently  constructed 
•  commutator  of  unusual  design.  I'he  bru.shes  work  on  the 
inside  instead  of  the  outside  surface.  It  is  19  in.  in  external 
diameter,  and  is  built  up  of  299  bars. 

In  the  installation  section  the  wiremen  in  training  have 
been  given  ample  opportunity  for  carrying  out  practical  work 
on  a  fairly  large  scale  in  various  departments  of  the  school 
requiring  electrical  extensions  or  alterations.  Jn  one  piece  of 
work  of  this  kind,  comprising  163  lights  and  four  S-phase 
motors,  the  official  insulation  test  of  the  Corporation  Electri- 
city Department  gave  an  "  infinity  "  reading  for  the  lighting 
system  and  16  megohms  for  the  motor  circuits.  This  also  indi- 
cates very  careful  attention  to  details  on  the  part  of  the 
trainees. 

A  Sdf-Starling  Synclrronons  Motor.— A  synchrononR 
motor  which  will  start  and  come  up  to  speed  under  load  was 
developed  recently.  It  makes  use  of  a  new  principle  of  design 
in  a  squirrel-cage  starting  winding.  For  this  winding  copper 
or  brass  tubing  is  used,  instead  of  solid  bars.  Obviously  the 
outer  diameter  may  remain  the  .same  for  all  standard  designs, 
this  feature  in  connection  with  standard  manufacture  eliminat- 
ing the  necessity  of  using  various  index  dies  for  the  pole 
punchings.  The  resistance,  however,  of  the  tubular  conductor 
may  be  varied  over  a  wide  range  by  changing  the  wall  thick- 
ness of  the  tubing.  Inside  this  tubing  are  embedded  con- 
ductors of  magnetic  mat<'rial,  such  as  iron  or  steel.  The  bars 
»re  fastened  to  end-ring  segments,  which  also  serve  as  upper 
coil  lupports  for  the  field  coils.      These  end-ring  segments. 


forming  a  continuous  ring,  are  connected  together  between 
poles  by  the  use  of  a  split  sleeve  which  hta  into  holes  drilled 
on  the  job  when  the  poles  are  assembled.  A  taper  pm  is 
driven  in  to  ensure  contact  and  mechanical  stability. 

At  starting  the  frequency  in  the  squirrel-cage  winding  is 
the  same  as  in  the  line,  but  as  the  rotor  comes  up  to  speed 
the  frequency  will  fall  off  to  zero.  Owing  to  the  skin  effect 
the  inner  bars  of  magnetic  material  will  not  be  effective  at 
starting,  but  a  high  starting  torque  is  estabhshed  if  the  copper 
or  brass  tubing  has  the  proper  resistance.  As  the  rotor,  how- 
ever, is  accelerating,  the  inner  conductors  will  become  effective 
and  in  the  ncighbourboud  of  syuchrouous  speed  will  furnish  a 
high  pull-in  torque  in  addition  to  the  rather  small  torque  fur- 
nished by  the  tubing  at  that  speed.  It  is  possible  by  changing 
the  squirrel-cage  wmding  to  make  the  torque  characteristics 
adapt  themselves  to  various  applications  of  synchronous 
motors. — Electrical  World. 

The  Use  of  Coke-oven  Gas.  —  The  Board  of  Trade  has 

recently  endeavoured  to  obtain  information  regarding  the 
quantity  of  coke-oven  gas  produced  in  the  United  Kingdom 
and  the  proportions  used  for  various  purposes,  or  entirely 
wasted- 

The  output  of  gas  per  ton  of  coal  carbonised  varies  from 
9,000  to  12,000  cubic  feet.  10,000  cubic  feet  being  the  average 
quantity  evolved.  The  calorific  values  vary  from  4-20  to  550 
British  thermal  units  gross  per  cubic  foot.  .\  total  quantity  of 
37i  thousand  million  cubic  feet  per  annum  appears  to  be 
utilised  by  the  coke-oven  proprietors  for  purposes  other  that 
the  heating  of  the  coke-ovens,  and  a  total  of  7i  thousand 
million  cubic  feet  per  annum,  including  upwards  of  805  million 
cubic  feet  run  to  waste,  is  at  present  available  for  disposal. 
Indicators  for   Heating  Appliances.  — The   Industrial 

Australian  and  Mining  Standard  states  that  Mr.  G.  H.  Lofte. 
Hobart  district  manager  for  the  State  Hydro-Electric  Depart- 
ment. Tasmania,  has  designed  an  indicator  for  electrically 
heated  devices  consisting  of  a  buzzer,  the  sound  produced  by 
which  can  be  varied  as  desired.  The  advantages  clauued  for 
the  devices  are  ;  (1)  That  only  about  l/15th  of  the  energy 
used  by   a   lamp   indicator  is  required  for  the   buzzer  type, 

(2)  cost  of  mantenance  is  less  than  with  the  lamp  indicator. 

(3)  the  apparatus  may  be  fixed  in  the  flexible  cord  or  any- 
where else  in  the  circuit;  it  may  also  be  made  inoperative,  in 
the  case  of  attachment  to  a  laundry  iron,  when  the  iron  is  in 
use.  , 

Mr.  Lofts  has  also  designed  an  improved  cut-out  arranged 
to  open  tiie  circuit  when  an  iron  reaches  a  predetermined 
temperature. 

Canals  and  Waterwavs.— The  Committee  on  Inland 
Waterways  has  submitted  a  second  interim  report  to  the 
Minister  of  Transport,  in  which  it  states  that  "  certam  im- 
portant waterways,  were  they  given  a  fair  chance  and  put 
under  unified  and  competent  management,  would  be  capable 
of  playing  a  verv  important  part  in  the  transp<irt  of  the 
country.  The  Committee  divides  the  principal  inland  water- 
ways into  seven  groups  or  systems,  and  suggests  that  a 
beginning  should  be  made  with  one  or  two  only  of  the  groups. 
selecting  those  which  present  the  best  prospect  of  success 
with  the  least  amount  of  capital  expenditure.  With  this  m 
view,  the  group  comprising  the  River  Trent  and  its  connec- 
tions is  selected  as  pre-eminently  suited  for  the  first  experi- 
ment. 

In  the  Financial  Times  of  Tuesday  last  the  proposition  was 

fiercely  attacked  by  Mr.  Harold  Cox  as  a  "  sentimental  fad." 

Electric    Hanlage   on    Canals.— At  the  recent  inland 

navitration  ooDe:re«B,  held  at  Rouen,  M.  Du  Boiisqupt,  of  the  Sooi^t* 
de  Hala?e  Eleotrique  (Lens  Minine  Co.).  and  M.  Tamerelle.  of  the 
State  Depaitment  of  Roads  and  Bridges,  presfntcd  a  joint  report  on 
electric  haulape  on  canals.  The  report  stated  that  after  havinsr 
been  established  before  the  war  in  the  calfield  in  the  North, 
olectrio  haulage  had  been  introduced  by  the  Government  since  the 
Armistice  on  the  lateral  canal  to  the  Oite.  the  canal  of  Saint- 
Qiientin,  and  the  Haut-E«caut,  the  total  length  worked  beine  86 
mileo.  A  trial  has  alto  been  made  in  the  Fou?  tunnel,  on  the  Marne 
oanal  to  the  Rhine,  the  results  responding  to  expectations. 

Use    of    Electricity  in    Scottish  Coking  Seams.- On 

June  1st,  1920,  an  explosion  occurred  in  the  cokirg  coal  »eam  of 
the  Aucheng«ioh  Colliery,  Lanarkshire,  belonging-  to  James  Ximmo 
and  Co  ,  Ltl ,  by  which  two  men  wereki'led  and  five  injored.  The 
explosion  was  cauied  by  the  ignition  of  sras,  due,  as  was  allegred, 
to  a  spark  from  the  eleitrioal  coal-cutting  machine  which  was 
in  use  in  the  team.  The  Divisional  Inspector  of  Mines  gave  the 
mincowners  notice  that  the  use  of  electricity  in  the  cokinir  seam 
would,  on  account  of  the  risk  of  explosion  of  gas  or  ooal  dnet,  be 
dineerous  to  life,  and  requirr'd  them  to  decist  from  using  elec- 
tricity in  the  seam  at.  or  within.  60  yards  of  the  face  for  coal - 
O'ltting  or  for  any  purpose  other  tV-an  shot  firing  or  obtaining 
light  by  means  of  elpctrio  safety  lamps.  The  owners  refmed  to 
comp'y  with  the  notice,  being  of  opinion  that  the  use  of  eleotiicity 
in  the  coking  ooal  seam  at,  or  within.  RO  yards  from  the  fsoe 
wonld  not  involve  dargcr  to  life.  The  Home  Office  therenpon,  in 
terms  of  the  Cca!  Mines  Act,  applied  fur  the  appointment  of  a 
referee  to  determine  the  question,  and  Mr.  J.  Gemmell,  mininir 
engineer,  Edinburgh,  was  appointed  by  the  Referenoe  Comfhittee. 
The  hearing  has  now  taken  place.  Evidence  was  leil  on  behalf  of 
the  Inspector  of  Mines  and  of  the  owner*,  and,  after  hearioK  ooansel, 
Mr.  OemmoU  said  he  wnu'd  take  time  to  consider  his  deoisioa.— 
Iron  anil  Coal  Trade/  RevifW, 
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INSTITUTION     NOTES. 


iDitltutlon  of  Electrical  Engineers. — Royal  Chabtek. — Notioe 
i»  iriven  in  the  Loitdon  (Tiiz'tte  of  July  loth  that  a  petition  has 
been  deposited  praying  for  the  grant  of  a  Charter  of  Incorporation 
to  the  Institution,  and  that  all  petitions  for  or  against  snch 
ifrant  should  ba  sent  to  the  Privy  ConnoU  Office,  Whitehall, 
on  or  before  Anernst  1st. 

A.M  I.E.E.  Examination.  —  It  is  proposed,  if  a  sufficient 
number  of  candidates  make  application,  to  hold  an  examination 
(or  Associate  Membership  in  London  and  at  other  places  (at  home 
and  abroad)  in  October,  iy21.  An  entry  form  and  full  particulars 
may  be  obtained  on  applicatioa  to  the  Seoretary  of  the  Institution, 
SaToy  Place,  Victoria  Embankment,  London,  W.O.  2. 

Wbstbbn  Centbe. — On  Monday  next  the  annual  meeting  will 
be  held  at  Hereford,  Afterwards  places  of  interest  will  be  visited, 
under  the  guidance  of  Mr.  W,  T.  Kerr,  city  ele-trical  engineer 

Asioclatlon  of  Consulting  Engineers. — At  the  last  meeting  of 
the  Committee  of  the  Association  of  Consulting  Engineers,  Mr,  W, 
Vanx  Graham  was  unanimously  elected  chairman  for  the  ensuing 
year. 

Electrical  Power  Engineers'  Association  (Southern  Division).— 
A  lecture  on  "  Poller  Design  :  Latest  Developments,"  is  to  be 
delivered  by  Mr.  J.  Canthery  at  Central  Hall,  Westminster,  S.W. 
thU  evening  (July  22nd),  at  7  p.m. 


OUR     PERSONAL     COLUMN. 

Tin  Eiitorg  invite  electrical  engineerg,  whether  connected  with  the 
technical  &r  the  commercial  tide  of  the  profeit»ion  and  induttry, 
also  electric  tramway  and  railway  ofieiah,  to  keep  readers  of  the 
Eleotbioal  Kevikw  posted  as  to  their  mmiements. 


Thebe  was  an  exceptionally  large  attendance  in  the  Dpputation 
Boom  of  the  G.P.O.  on  the  13th  inst,,  when  Sir  William  Noble,  on 
behalf  of  the  whole  staff  of  the  Engineering  Department,  offered  a 
handsome  parting  gift  to  Mr,  Abthor  .J.  Stcbbs,  assistant 
engineer-in-ohief,  on  his  retirement.  Sir  William  expressed  the 
feeling  of  a  loss  of  a  personal  friend  which  they  all  had  on  this 
oceasion.  and  said  it  was  peculiarly  gratifying  to  realise  that  Mrs. 
and  three  of  the  Misses  Stubbs  (all  of  whom,  with  Master  Cuthbert, 
were  present)  had  such  a  practical  share  in  the  gift,  Mr.  Stubbs 
entered  the  Engineering  Department  41  years  ago,  after  training 


Stubbi  had  himself  (aa  he  said  he  advised  a  junior  lately)  not  only 
worked  hard  and  played  the  game,  bnt  that  he  had  always  been 
characterised  by  the  exhibition  of  the  highest  principles  in  all  his 
relations. 

In  ^farewell  letter  to  the  staff.  Mr.  Stubbs  says  "consciously  I 
have  not  an  enemy,  and  consciously  I  feel  assured  of  a  host  of 
friends.  It  is  splendid  to  be  able  to  say  this  at  the  end  of  a  long 
official  career."  The  many-sidedness  of  the  Post  Office  engineer's 
interests  is  indicated  by  the  fact  that  besides  close  acquaintance 
with  telegraphs  and  ttfej^hones,  staff  organisation  and  engineering 
accounting,  Mr.  Stubbs  has  a  wide  experience  in  the  constrniog  of 
contracts,  and  an  expert  knowledge  of  fire  alarms.  He  has  worked 
on  "  safety  first  "  principles  in  their  post  office  application,  and  has 
taken  up  "  welfare  '  work  ;  he  is  a  representative  of  the  Pojt 
Office  on  the  Interdepartmental  Patents  Committee,  and  on  several 
committees  of  the  British  Engineering  Standards  Association,  and 
has  been  a  British  delegate  on  the  International  Electroteohnical 
Commission,  He  is  also  a  member  of  the  Committee  of  the 
Decimal  Aspociation, 

Mb,  Alex,  K.  McCallom,  B.Sc  ,  A,C.G,I.,  who  is  leaving  the 
London  Electric  Railway  Co,  to  take  np  an  appointment  on  the 
staff  of  Messrs,  C,  P.  Sandberg,  of  Westminster,  has  had  a  wide 
experience  in  connection  with  electric  traction  ;  serving  a 
pupilage  at  Messrs.  Hick,  Kerr  k  Co  's  Preston  Works,  he  joined 
the  London  United  Tramways  in  1908,  and  later  took  a  post  on 
the  staff  of  the  London  Underground  group,  becoming,  in  March, 
1915,  chief  assistant  to  the  mechanical  engineer  ;  in  this  capacity 
he  had  charge  of  all  rolling  stock,  workshops,  and  running 
repairs  to  trains,  gaining  unique  experience  in  these  matters.  In 
the  autumn  of  1919,  in  company  with  three  other  officials,  he 
visited  the  United  States  to  make  a  study  of  electric  traction 
conditions  in  that  country. 

Captain  W.  Hall,  Tyne  Electrical  Engineers,  having  attained 
the  age  limit,  is  placed  on  the  retired  list  of  the  Territorial  Force, 
and  retains  at  the  same  time  his  rank  of  captain.  Captain  Hall 
was  appointed  to  No.  1  Company  in  October,  1914.  and  was  pro- 
moted captain  in  June.  1916.  LiEDT.  R.  F.  Wood-Smith,  London 
Electrical  Engineers,  has  retired  under  the  age-limit  rule  after 
serving  with  the  corps  since  the  opening  of  the  late  war,  a  portion 
of  which  time  he  held  the  acting  rank  of  captain,  which  rank  has 
been  given  him  on  retiring  after  five  years'  service,  Lieut.  R,  H, 
Smith,  of  the  same  corps,  which  he  joined  during  the  war,  h,as 
bee''  similarly  retired. 

''"he  Hammersmith  Electricity  Committee  has  appointed  Ms, 
F.  V.  Jordan,  of  Biggleswade,  to  the  position  of  assistant  mains 
engineer,  at  a  salary  of  £412  pfr  annum. 

■The    Ereotric   Lighting    Committee  of    the    Stoke    Newiugtoa 


P>uto  by]  [C.     Vandyk. 

Arthur  J.   Stubbs, 

as  an  architect.  He  became  first-clags  technical  efficer  in  1899  ; 
snperintenaing  engineer  in  1902,  and  was  promoted  to  his  present 
position  in  1907.  In  thanking  his  colleagues  for  their  most 
generous  gifts,  Mr.  Stubbs  claimed  that  the  five  bicycles  were 
really  a  far  more  sentimental  gift  than  some  of  them  realised — 
the  lifelong  memory  of  his  little  daughters  that  the  delight  of 
their  first  bicycle  was  given  by  their  daddy's  office  friends,  wai  finer 
than  the  possession  of  a  silver  teapot  ;  and.  although  Mrs,  Stubbs 
was  by  no  means  above  a  love  for  pretty  jewellery,  the  ownership 
of  the  highest-grade  and  sweetest-toned  gramophone  that  she  had 
ever  heard,  was  a  surprise  gift  that  gave  her  a  pleasure  quite 
beyond  expression.  The  beautiful  silver  casket,  with  an  address 
and  signed  cards  of  the  contributors,  would  form  the  heirloom 
that  so  many  of  them  desired,  and  that  he  and  his  family  would 
value  and  treasure  as  a  perpetual  token  of  the  friendship  of  those 
who  were  so  numerously  represented  at  the  meeting. 

At  the  same  gathering  a  handsome  pedestal-type  graraiphon') 
was  presented  by  the  engineer-inchief,  the  assistant  engineers-in- 
obief,  the  staff  engineers,  the  superintending  engineers,  and  a  few 
others  to  Mb,  A.  Moik,  0.B,E,,  to  whom  the  main  presentation  from 
his  own  staff  as  superintending  engineer  of  the  London  District 
wa*i  made  earlv  in  June,  as  recorded  in  the  Elf.ctbioal  Review 
of  10th  ult.  Mr,  Moir  can  claim  to  loe  the  "  father  "  of  the  engi- 
neering department,  inasmuch  as  he  entered  it  in  1878,  In  a  brief 
speeoh  subsequently,  Mr.  T.  B.  Johnson,  superintending  engineer, 
testified  to  the  general  esteem  of  the  superintending  engineers  for 
their  doyen  who  was  always  their  friend,  and  also  made  feeling 
reference  to  the  recof^nition  by  the  whole  of  the  staff  tb«t  Hr, 
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Albxandee  Moir. 

Borough  Conniil  recommends  that  the  salary  of  Mb.  H,  L.  Laeok 
deputy  borough  electrical  engineer,  be  increated  to  *.S85,  as  from 
August  lilt, 

Mr,  C.  H,  DnBRAD  Lang,  director  of  Messrs.  Lang  &  Sqnire.  Ltd., 
of  Acton,  was  married  on  July  20th,  to  Miss  E,  M.  Talbot  White, 
daughter  of  Mr.  Geo.  H.  White,  of  West  Heath  Drive,  Hampstead, 

The  Rhyl  Urban  District  Council  has  appointed  Mb  E,  B. 
Wrioht  temporary  electrical  engineer  to  the  end  of  the  present 
financial  year.  He  is  taking  the  place  of  his  brother,  who  has 
been  ill,  and  is  taking  a  year's  rest, 

Mr  H,  H,  Spknoeb  has  been  appointed  assistant  manager  of 
the  Glasgow  Branch  of  Messrs,  Crompton  &  Oo,,  Ltd,  Mr.  Spenoer 
has  been  connected  with  Messrs.  Crompton  for  a  number  of  years, 
and  served  throughout  the  war  in  the  Royal  Engineers.  He  has 
been  hon.  seoretary  of  the  Chelmsford  Engineering  Society  for 
some  considerable  time. 

Obituary.— Mb,  A,  Fallen.— Mr,  Albert  Fallen,  a  me"iber  of 
the  staff  of  the  Kaministiqnia  Power  Co.,  West  Fort  William. 
Canada,  recently  received  a  22.000-V  shook,  from  which  he  died 
the  following  day.     He  was  45  years  of  age. 

The  daily  Press  announces  the  death,  in  his  53rd  year,  of  MB. 
Albebt  Chobley  RodEKSON,  C.B.E,,  general  manager  of  Beyer 
Peacock  &  Co.,  which  took  place  suddenly  at  Cleveleys,  on  Sunday 
morning. 

Wills.— Mb.  John  Melvill  Boustbad.  late  of  Bouit««d  Broi., 
and  a  director  of  several  companies,  inolnding  the  Colombo  Kleotoi* 
Tramways  and  Lighting  Oo.,  left  A24,000, 
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REVIEWS. 


Induction  Coilt.  A  Practical  Manual  for  Amateur  Coil  Makers. 
By  G.  E.  BONNEV.  Fp.  x+i96;  tigs.  6U.  London:  Sir  1 
Pitman  &  Sons.     Price  6s.  net. 

This  is  a  sound,  useful  little  work,  which  carries  out  its 
intention  of  helpiny  amateur  coil  mukers  who  have  no  elaborate 
appliances.  Perhaps  the  title  should  not  lead  us  to  expect  a 
very  full  account  of  the  accessories,  but  the  part  dealing'  with 
interrupters  seems  rather  meagre,  while  that  relatmg  to  bat- 
teries IS  disproportionately  full,  especially  in  view  of  the  grov\- 
ing  facilities  for  the  purchase  and  charging  of  accumulators; 
lew  amateurs  would  waul  descripliuus  of  so  many  different 
types  of  cell  aud  the  ellecis  of  the  speed  of  mterruption  and 
ol  the  time  of  prolongation  of  contact  might  receive  fuller 
attention  at  the  expense  of   this  section. 

It  is  refreshing  to  hud  in  a  popular  book  of  this  type  a  much 
clearer  indication  of  the  function  of  the  condenser  than  is 
generally  given ;  though  anything  like  abstruse  theory  is 
carefully  avoided  it  is  possible  to  obtain  a  good  elementary 
idea  of  this  very  vital  matter. 


Induction-coil  Design.  By  M.  A.  CoDD.  Pp.  '238  +  59;  figs.  165. 
London  :  E.  ik  F.  Spon,  Ltd.    Price  ils.  net. 

Of  two  or  three  books  on  induction-coils  which  have  reached 
us  recently,  that  by  Mr.  M.  A.  Codd  will  appeal  most  to  the 
more  highly  speciahsmg  reader. 

It  is  by  far  the  most  ambitious  in  scope,  and  embodies  au 
admirable  attempt  to  elucidate  the  theory  of  the  subjecl  by 
means  of  au  exhaustive  series  of  oscillograms  that  reveal 
many  interesting  facts.  In  some  cases,  however,  it  is  not 
very  easy  to  follow  the  interaction  between  primary  and 
secondary  phenomena,  and  the  time  or  time-scale  displace- 
ment which  seems  to  cause  disagreement  between  e.m.f.  and 
rate-of-change  of  flux  in  corresponding  curves  in  fig.  6  would 
he  less  confusing  were  it  adjusted  or  its  cause  explained.  The 
book  is  thorough  and  systematic,  and  should  prove  valuable  to 
all  designers  and  makers  of  coils  except  those  whose  long 
experience  has  been  crystalhsed  in  set  forms  and  methods. 

Such  blemishes  as  are  evident  suggest  the  need  for  a  little 
•cientific  polishing,  as,  for  instance,  on  p.  35,  where  peak- 
voltages  are  given  as  1,013  volts  and  1,945  volts — figures  which 
claim  an  accuracy  of  0.1  per  cent,  in  the  measurement  of 
quantities  which  are  only  capable  of  rough  evaluatiim. 

The  only  feature  which  makes  us  really  sad  is  fig.  67.  Tliis 
is  called  a  "  filing  "  figure,  but  by  some  interpenetrant  or 
fourth-dimensional  method  shows  the  dii'ections  of  the  filings 
m  the  interior  of  the  magnet.  If,  however,  we  even  allow 
these  lines  to  be  conjectural,  we  are  not  comforted,  for  their 
interior  distribution  brings  us  to  the  startling  conclusion  that 
a  magnet  is  divided  longitudinally  into  two  regions  in  which 
the  magnetisation  is  opposite  in  sense  or  direction,  so  that 
a  secondary  coil  wound  on  the  middle  of  the  magnet .  would 
enclose  a  flux  having  zero  effective  value. 

The  author  describes  bald  patches  at  the  poles,  and  draws 
them  as  neat  circular  areas  where  there  are  presumably  no 
lines  of  force  at  all. 

We  hope  this  figure  will  not  give  readers  the  had  dreams 
which  haunted  UB  after  seeing  it. 

On  constructional  detail  the  book  seems  thoroughly  sound 
and  most  valuable;  it  represents  great  and  painstaking  labour, 
and  is  a  frank  disclosure  of  workshop  methods  about  which 
some  makers  pretend  to  draw  an  unnecessary  veil  of  secrecy. 

In  conclusion,  we  may  say  that  there  are  valuable  table* 
«nd  curves  and  a  small  bibliography — a  welcome  feature  which 
we  note  with  eatisf action. 

The  absence  of  any  kind  of  index  is  a  blemish  which  we  do 
not  expect  to  find  in  a  modern  technical  publication,  espeHally 
wh^n,  as  in  this  case,  the  table  of  contents  is  meagre. 


NEW     COWPANIES     REQISTERED, 


Malleable     Fittings,     Ltd.     (175,707). — Private    company. 

Registered  July  13th.  Capital  £XC  in  f  1  .-Jiares.  To  take  over  the  electrical 
conduit  fittings  business  carried  on  bv  Mil  iam  Ravenhill  at  Hrantford,  as  *'  M 
Hill  &  Co."  The  directors  are;  J.  t.  Forrester,  65,  Stanlev  Road,  Hounslow, 
engineer  (managing  director);  Miriam  Ravenhill.  103.  Harthorn  Ro.ad,  Isle- 
■  worth,  manufacturer.  Secretary  ;  W.  Parker.  Registered  office  ;  30.  Catherine 
Wheel    Yard,    Branttord. 

Lowke     &     Sons,     Ltd.       (175,681). r-Privafe    company. 

Registered  Julv  12th.  Capital  £10,000  in  fl  .sh.ires  (.I.OOfl  10  p<r  cent,  cumula- 
tive preference).  To  take  over  the  business  of  an  eU-ctrical.  agricultural, 
lotneslic  and  genoral  engineer  and  boiler  milker,  carried  on  bv  J.  T.  I^wke. 
■It  Kingswell  Street.  Northampton,  as  "  Ixiwke  and  Sons."  The  subscribers 
leach  with  one  ordinary  share)  are  .1.  T.  Ix>wke.  13.  Kingswell  'Street. 
Vorthampton.  engineer;  H.  A.  Basselt-I.owk.'.  18.  Albion  Place.  Northampton, 
engineer.  Tlie  subscribers  are  to  appoint  the  first  directors.  H.  A.  Hasseti- 
Ix^wke  is  the  propo.sed  managing  director.  Registered  office.:  18.  Kingswell 
Street.    Northampton. 

Ross    &    Companv    (Electric),    Ltd.      (11,798).— Private 

rompanv.  Registered  in  Fdinburgh  Julv  13th.  Capital  £20,000  in  fl  shares. 
To  .acquire  the  business  of  Ross  and  Companv.  manufacturers  and  agents 
for  electrical  accessories  and  supplies,  62.  Robercson  Street,  and  ,399,  Parlia- 
mentary Road,  Glasgow.  The  Hrst  directors  are:  J.  Smith.  (H.  Robertson 
Street.  Glasgow,  electrical  manufacturer  and  supplier;  A.  Thomson,  junr.,  ft2. 
Robertson  Street,  Glasgow,  electrical  engine**':  F.  F.  Smith,  63,  Robertson 
Street.  Glasgow,  electrical  manuf.acturer  and  supplier.  Qualification  ;  100 
•hares.       RejisteretJ    Office  :    62,     Robertson    Street,     Glasgow. 


Sussex    Electricity   Supply    Co.,    Ltd.    (175,686).— Private 

company.  Registered  July  12th.  Capital  i:20.000  in  £1  shares.  To  uke  over 
the  bu5inej>s  carried  on  by  \V.  Simtns  and  E.  Prior  as  the  "  Sussex  Electricity 
Supply  Co.."  and  to  carry  on  the  busancM  of  electrical  engineers,  fitters  ;ii«d 
^iupplicrs  of  electric  current  and  energy,  etc.  The  first  dircxtora  are  :  H.  W. 
Humphries.  61,  Woodcote  Valley  Koad.  PuTley.  hurrev ;  \V.  Simm».  Hamilton 
Road,  Felixstowe,  .Suffolk;  E.  Prior,  30,  Church  Koad,  Burgt-ss  Hill,  Sus»el; 
A.  R.  Hunt,  30,  Church  Koad,  Burgess  Hill,  Sussex.  gualificalion  £oO. 
Remuneration  as  fixed  by  the  companv.  Secretary  :  G.  Clough.  Registered 
(Jllice  :    83,     Ciracxhurch    Street,    E.C. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Automobile     Electrical     Repairers,     Ltd. — Particulars    of 

£1,000  debentures,  authorised  June  13th,  1921;  present  iisue  £300;  chargeil  on 
the  company's  undertaking  and  property,  present  and  future,  iiKluding  uncalled 

capital     (if     anyj. 

Drake   &   Gorham,    Ltd. — Mortgage   and    Land   Registry 

Charge  on  36,  Grosvenor  Gardens  and  36,  Grosvenor  Gardens  Mews,  Soutli. 
both  dated  June  ■20th,  1921,  to  secure  £12.000.  Holders  :  .North  Briush  and 
Mercantile    Insurance    Co.,    Ltd. 

Metropolitan       Electric        Supply       Co.,        Ltd. — ^Trust 

deed  dated  July  5th,  1921,  securing  £500,000  7i  per  cent,  extension  debenture 
stock,  1921,  charged  on  the  company's  undertaking  and  property,  present  and 
future,  including  uncalled  capital  subject  to  debenture  stock  covered  by  trust 
deeds  dated  Julv  20th,  1894,  Julv  4lh,  1899,  and  Mav  15th,  1917.  Trustees: 
British  Trusts  Association,    Ltd.,   33,   Bishopsgate,   E.C'. 

Johnson  &  Phillips,  Ltd. — ^^6175,000  satisfied  and  new  deben- 
ture stock  lor  £350,000  issued.  A  memorandum  of  satisfaction  in  full  on  July 
1st,  1921,  of  trust  deed  dated  September  28th,  1903,  securing  £175,000,  has  been 
filed.  Particulars  of  £350,000  first  mortgage  debenture  stock,  authorised  March 
24lh  and  covered  by  trust  deed  dated  July  1st,  1921,  has  also  been  filed,  the  whole 
amount  being  now  issued.  Prop.'rty  charged  :  Certain  lands,  premises,  ease- 
ments, rights  and  privileges  in  Charlton,  and  the  company's  undertaking  and 
property,  present  and  future,  including  uncalled  capital.  Trustees  ;  I-aw 
Debenture  Corporation,   Ltd.,  and  London  General  Investment  Trust,  Ltd. 

James  Keith  and  Blackman  &  Co.,  Ltd. — Satisfaction  in 

lull  on  May  15th,  1921,  of  debentures  dated  October  29th,  1901,  .November 
3rd.    1902.    March    31st.    1903,    and    .May   30th,   1913,   securing   £900. 

Northampton  Electric  Light  &  Power  Co.,  Ltd. — Issue  on 

June  16th  of  £250  and  July  5th,  1921.  of  £200  debenture  stock,  parts  of  a 
series     already    r^egistered. 

A.  Robinson  &  Co.,  Ltd. — Debenture  dated  June  14th,  1921, 

to  secure  £10,000  charged  on  the  company's  undertalcing  and  propertv, 
present    and    future,    including    uncalled   capital.    Holders  :    James    Scott,    Ltd. 

Southern  Brazil  Electric  Co.,  Ltd. — Particulars  of  jei76,50n 

8  per  cent,  notes,  debentures  (including  £146.500  already  registered)  autho- 
rised June  24th,  1921.  Present  issue  £28,000,  charged'  on  the  company's 
undertaking  and  propertv,  present  and  future,  including  uncalled  capital 
isubject    to    £750,000    1st   mortgage  debentures). 

Cleveland    &   Durham    Electric    Power,   Ltd.    (89,539).— 

R.'turn  dated  May  24th.  1921.  Capital  £700.000  in  £1  shares  (3,50,000  preference 
ind  350,000  ordinary),  333,705  preference  and  157,600  orinary  shares  taken  uo 
£411,003  paid.     £80,302   considered    as  paid.     Mortgages  and   charges,  £384,90b 

Brompton    &    Kensington    Electricity    Supply    Co.,    Ltd. 

l2.i,913).— Return  dated  March  3Ist,  1921.  Capital  i300,000  in  £5  shares  (20,000 
preference  and  40,000  ordinary),  5,501  preference  and  34,499  ordinary  shares 
taken    up.     £195,000  paid.     £5,000  considered   as  paid.     Mortgages  and   charge* 

Urban  Electric  Supply  Co.,  Ltd.   (57,986).— Return  dated 

May  4th,  1921  (filed  May  Sth).  Capital,  £640,000  in  80.000  ordinary  shares  of 
£3  each.  50,000  preference  shares  of  £5  each,  and  150,000  undenominated  shares 
of  £1  each.  80.000  ordinary  and  .W.OOO  preference  shares  taken  up.  £490.000 
paid.     Mortgages  and  charges.  £443.952. 


CITY    NOTES. 


The  Sydney  Daily  Telegraph  for  Mar  17th 
English  Electric     stated   that   when  muvin»<  the  adoption  of 
Co.  of  the  report  at  the  annual  nieetins:.  Mr.  A.  A. 

Australia,  Ltd.  Ste^wart  expressed  the  reluctance  with 
which  the  board  had  recommended  the  pass- 
ing of  the  dividend.  During  the  year  under  review,  he  said, 
10  per  tent,  had  been  more  than  earned,  and  the.v  had  large 
balances  in  cash.  Coniniitments.  however,  were  heavy,  and 
these  were  not  times  in  which  they  were  warr;iiited  in  looking 
to  their  bankers,  accommodating  as  they  had  been  in  the  past, 
for  more  than  temporary  assist;ince  in  the  carrying  out  of 
their  contracts.  They  must,  therefore,  provide  out  of  sharp 
capital  or  debenture  loan  what  was  necessary  to  complete  and 
equip  their  new  workshops.  The  estimated  cost  a  year  ago 
was  fl,iO,(W,  to  he  provided  by  the  issue  of  debentures 
Only  i'Ua.fiW  had  been  i.isued  at  date  o(  balance.  The  shops 
would  cost  flOO.dOO.  or  about  '23  per  cent,  more  than  esti- 
m.Tteil.  anti,  including  umvmunerative  expenditure  at  Concord. 
.T  totiil  of  .f -201  .OfHt.  To  meet  a  further  exficnditure  of  iPCl.t'KKt 
thev  had  at  date  of  l>alance  fStXCKXI  less  £11. (if^)  owing  to  cash 
creditors,  leaving  feO.lXK).  A  dividend  of  10  per  cent,  and 
one-tenth  of  prohts  to  "  A  "  ordiuiiry  shareholders  would  have 
reduced  this  to  ff.1,000.  or  £47.(100  less  than  their  require- 
ments. The  handling  of  contracts  totalling  £5flO.(XX)  would 
probably  lock  up  a  considerable  sum,  and  in  that  connection 
when  entering  into  the  agreement  with  the  Fnglish  Electric 
Co.,  T,td.,  they  had  reason  to  believe  that  they  would  receive 
subst.Tnti;iI  help  from  them,  if  necessary,  in  capital  They 
had  been  disappointed.  They  were  not  ex?iected  to  exercise 
their  option  of  100.000  shares"  at  05s.  Standing  on  the  letter 
■of   their  agreement,   they  could  prevent   the  .\u8traliMi   com- 
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pany  from  making  any  increase  of  capital  except  by  consent. 
Assuming  that  they  could  arrange  with  their  London  associates 
they  had  had  under  consideration  the  raising  of  ^50.000  or 
i60.0uO  additional  capital  by  the  issue  of  new  shares,  either 
with  or  without  preferential  rights.  The  payment  of  a  divi- 
dend must,  therefore,  be  postponed  until  they  got  the  consent 
of  the  "  A  "  ordinary  shareholders.  They  wanted  to  make 
a  fresh  issue  and  pay  the  usual  dividend.  The  financial  situa- 
tion dominated  everything,  but  he  knew  of  no  engineering 
business  in  a  sounder  position. 

Mr.  J.  G.  B.  Stone  (chairman)  presided  at 

Electric  Supply     the  nineteenth  annual  general  meeting,  held 

Corporation,        at  Salisbury    House,    E.G.,   on  July   14th. 

Ltd.  The  directors'  report  then  submitted  showed 

that  the  gross  earnings  for  the  year  ended 

December.  19'20,  were  i£8'2,665,  an  increase  of  i''2'2.oS0  for  the 

year.    The  sum  taken  into  net  revenue  account  was  £1(.791. 

against  £13, -519  for  1919.    After  paying  interest  on  debenture 

stock,  and  the  actual  cost  of  the  year's  repairs  and  renewals, 

and  including  the  balance  brought  forward,  there  is  a  surplus 

of  i'3,40.3,   out  of  which   f3,tKlO  is  to  be  put  to  the  reserve 

fund  and  £i03  carried  forward. 

Eqoiv»l«nt  in  83  W      fnilB  Gross            Prolit,  including 

Tear.       lamps  oonneotad,        sold.  earnings,  dividends  on  investments. 

1919       ..         598.857                « 982.455  f60,C85                     f  13,619 

1990       ..         8a2.957                7,8j7,-2T2  «2,665                        17,191 

The  Hendou  Electric  Supply  Co.,  Ltd.,  distributed  a  divi- 
dend and  bonus  of  15  per  cent,  for  19'20,  and  the  Dumbarton 
Burgh  &  County  Tramways  Co.,  Ltd.,  a  dividend  of  6  per 
cent,  upon  its  ordinary  shares.  The  total  amount  received  is 
included  in  these  accounts.  The  following  generating  stations 
belonging  to  the  company  were  complete,  and  in  working  order 
on  December  31st,  1920:  — 

LA.MP8  COSNECTBD.      (EQUIVALENT   IN    32-W    LaMPS). 

IH^O.  Increase. 

Chelmsford          ..  46,775  3,741 

Jedburgh 7,381  37d 

Melrose 7,300  931 

Dalkeith 11,904  9a4 

DoUar        ..                                 4,062  ll7a 

Totnes                   . .                        8,609  562 

Eimouth 27,364  2,927 

Bl.  Andrews        ..        ..  1:8,489  4,92  7 

Hitchin 19,691  3,698 

(a)  Dumbarton                              136,242  3,362 

Falmouth  26,400  2,413 

Total  3H,957  against  298,857,  a  net 

increase  of  24,100. 

(bl  Hendon,  Jan.  10th.  1908         .  .       216,136        352.061  36,936 

^<■)  Dawlifh,  June  2oth,  1911        .  ,  7,116  10.7U0  3,684 

(a)  North  Berwick,  Sept.  15th,  1913  S,?B7  6,US'2  1,245 

(u)  These  figures  take  no  account  uf  the  supply  to  the  Dumbarton  Burgh 
and  County  Trannvais  which  used  640.240  units  in  1930.  The 
Company  holds  29.840  fl  Ordinary  Shares  (out  of  80.(KI0  issued) 
in  the  Dumbarton  Burgh  anj  County  Iramways  Company.  The 
traffic  receipts  of  the  Tramways  were  £41,549  in  1919  and  'i-42,721 
in  1920. 
ib)  The  Company  holds  4,169  £5  Ordinary  Shares  in  The  Hendon  Electric 
Supply  Co.,  Ltd. 
(f)    The  Company  holds  356  £1  Ordinary   Shares  in  the   Dawlish   Electric 

Light    and    Power    Co..    Lid. 
(d)    The  Company    holds   1.000  £1   Ordinary    Shares   in   the  North   Berwick 
and   District  Electric   Light  and  Power  Co.,   Ltd. 

At  the  meeting,  the  chairman,  in  comparing  the  figures  for 
the  two  years,  said  that  the  increase  m  gross  revenue  was 
Jt2"2.580.  apart  from  the  income  from  investments,  which 
showed  a  small  decline  of  £oi.  The  revenue  figures  were  largely 
increased  owing  to  the  rise  in  the  price  of  coal,  which  in  the 
case  of  their  large  contracts  they  were  able  to  hand  on  to 
their  consumers.  For  the  same  reason  they  found  their  work- 
ing costs  had  increased  i'18,"2.56,  an  increase  which,  although 
principally  due  to  coal,  was  also  due  to  higher  wages,  xliey 
took  into  net  revenue  account  i'17,792,  an  increase  of  i,'4.'27'2 
over  last  year.  If.  as  on  previous  occasions,  he  excluded  the 
Dumbarton  undertaking  and  the  return  on  investments,  the 
gross  profit  on  the  other  undertakings  was  i'0,S36.  an  increase 
of  i'3.t>ti7  over  1919.  In  turning  to  the  net  revenue  account, 
they  had  to  deal  with  an  adverse  comparison.  Repairs  which, 
as  in  former  accounts,  were  excluded  from  the  revenue  account 
and  brought  into  net  revenue  account,  amounted  to  ifi7,196, 
an  increase  of  no  le?.s.  than  £3.935  over  1919.  The  cumulative 
effect  of  the  increased  cost  of  re|iairs,  interest  charges,  ana  the 
reduced  carry  forward  was  that  the  balance  on  this  account 
was  reduced  from  ±'3.621  to  i'3.403.  which  was  the  net  result 
of  operations  for  the  year  1920.  These  figures  showed  that 
their  position  would  have  been  materially  better  than  in  1919 
had  it  not  been  for  the  increased  cost  of  repairs.  The  cost  of 
repair  work  was  somewhat  higher  in  1920,  and  they  had  had  a 
good  deal  of  battery  renewal  to  carry  out  at  very  high  prices. 
They  bad  still  got  a  good  deal  of  battery  repair  in  front  of 
them.  Apart  from  the  liatteries  the  principal  repair  items  had 
been  machinery  and  switchboards  at  Cliclinsford  and  to  a 
lesser  extent  in  the  other  towns.  The  credit  balance  on  the 
Dumbarton  undertaking  which  was  £5Mi  in  1919  had  in- 
creased to  £6,0.90,  and  if  as  they  hoped  there  was  a  settlement 
of  labour  troubles  in  the  "-hip-building  industry  and  a  revival 
in  trade,  they  anticipat<-d  .n  considerable  increase  in  their 
business  in  this  town,  as  thev  had  senurod  additional  important 
contracts.  Last  year  he  gave  some  figures  showing  the  outpu't 
and  increase  in  costs  in  their  towns  other  than  Dumbarton, 
which  was  excluded,  as  they  were  there  taking  a  bulk  supply 
of  electricity  and  were  not  so  directly  interested  in  the  cost 
of  production.    Similar  figures  for  1920  were  ai  followi,  the 


comparison  being  with  1914,  which  they  considered  as  a  pr»- 
war  basis.  In  1914  they  supplied  1,416.534  units,  and  in  1930 
1,743.652  units.  The  increase  in  the  average  selUng  price  wai 
50  per  cent.  The  cost  of  production  had  risen  149  per  cent. 
Coal  which  cost  £5.040  in  1914  cost  £17,213.  Stoics  costing 
£565  m  1914  cost  £1,417.  Wages  costmg  £4,385  cost  £11,960 
iu  1920.  ITie  capital  account  showed  an  increase  of  £11,098 
during  the  year.  Apart  from  small  mams  extensions,  meters, 
and  such  like,  the  principal  increases  had  been  at  Chelmsford 
and  Dalkeith  on  plant,  and  in  Dumbarton  on  high-pressure 
mams  ior  power  supply.  There  was  an  item  of  £14.161  realised 
loss  on  the  Dumbarton  plant.  This  stood  at  £14,4'23  in  1919. 
They  had  been  able  to  reduce  it  by  selling  some  more  ol  the 
disused  plant,  and  since  the  close  of  the  year  further  sales  had 
been  effected.  With  regard  to  their  maximum  rates,  they  had 
now  got  the  bulk  of  their  undertakings  in  a  satisfactory  posi- 
tion, having  obtained  revised  rates  without  any  condition  at- 
tached thereto,  such  as  was  required  under  the  Temporary 
Increase  of  Charges  Act,  and  under  the  esistmg  law  these 
revised  rates  could  not  be  altered  for  five  years  as  from  the 
beginning  of  this  year.  The  maximum  rate  was  now  Is.  per 
unit  in  all  towns  except  bt.  Andrews,  where  it  was  lud., 
Dumbarton  6d.,  Exmouth  6d..  and  Hitchin  7J.  He  pomted 
out  last  year  that  in  the  case  of  Exmouth  and  Hitchin  they 
were  excluded  from  getting  the  proper  increase  owing  to  the 
form  in  which  they  carried  on  these  undertakings,  ihe  new 
Electricity  Act  would,  if  passed,  relieve  them,  he  thought, 
from  this  incubus.  Their  investments  in  the  Dumbarton  Tram- 
ways and  in  Hendon  had  again  yielded  them  dividends  of 
5  per  cent,  and  15  per  cent,  respectively,  and  once  more  he 
regretted  to  report  that  the  Dawlish  and  North  Berwick 
companies  had  made  no  distribution.  The  sum  of  £62,213, 
representing  the  cost  of  their  investments,  showed  a  reduction 
due  to  their  having  disposed  of  some  of  their  Hendon  invest- 
ment in  order  to  provide  capital  to  meet  the  requirements  of 
their  undertakings,  and  the  investments  now  included  £11,124 
of  their  own  debenture  stock.  The  average  return  on  their 
investments  was  maintained  at  just  over  7i  per  cent.  A  large 
proportion  of  this  was  free  from  income  tax.  Reviewing 
generally  the  position  of  the  company,  it  was  encouraging  to 
note  that  apart  from  the  item  ol  repairs,  their  position  was 
considerably  improved,  and  they  had  reason  to  think  that 
the  repairs  charges  would  be  materially  reduced  when  they 
had  got  over  the  arrears  due  to  the  war  and  the  high  cosi 
of  such  work.  There  was  no  doubt  that  engineering  prices 
were  now  coming  down.  As  to  their  own  cost  of  production, 
the  high-water  mark  in  wages  had  now  been  reached,  and 
the  tide  was  falling  with  the  fall  in  the  cost  of  living,  but 
he  wished  they  were  more  certain  as  to  the  trend  of  coal 
prices.  They  were  now  higher  than  they  had  ever  been,  and 
it  was  not  known  \ihat  course  they  would  take.  There  was 
still  an  active   demand  for  electricity. 

Sir  Home  Gordon  seconded  the  motion,  and  it  was  carried 
without  discussion. 

The  annual  meeting  was  held   on    July 
Crompton  and       14th  at  Winchester  House,  E.C.    Mr.  A.  A. 
Co.,  Ltd.  Campbell  Swiuton.  the  chairman,  wuo  pre- 

sided, said  that  iu  the  balance  sheet  free- 
hold land  aiid  preiiiises  had  incieused  to  £357.167,  as  compared 
with  £264.655  last  year.  This  further  expenditure  appeared 
owing  to  the  completion  of  the  main  buildings  and  the  plan* 
therein  and  the  enlargement  of  premises  at  Chelmsford.  ,  They 
began  to  feel  the  benefit  of  these  increased  facilities  about 
January,  and  they  were,  therefore,  able  to  speak  of  these 
benefits  iu  the  light  of  experience  of  their  value.  As  to  stock 
in  trade,  there  had  been  a  heavy  fall  iu  the  prices  of  nearly 
all  of  the  commodities  which  were  used  in  their  business,  and 
the  directors,  therefore,  had  thought  it  wise  to  write  down 
this  figure  in  the  balance  sheet,  and  the  amount  therein  shown 
was  a  very  conservative  one.  A  large  allowance  had  been  made 
for  bud  debts,  but  the  bad  debts  actually  incurred  were  con- 
.■>i(lc-ral)ly  less  than  the  reserve  set  aside.  Investments  were 
£10.919.  as  compared  with  £29,242  in  the  previous  balance 
sheet,  the  £19,000  having  been  written  off  for  depreciation. 
There  appeared  a  loan  of  £7,(l(i0  to  the  Corporation  of  Chelms- 
ford in  connection  with  its  housing  scheme.  This  was  part 
of  a  total  sum  of  £ltl,00O,  the  loan  being  repayable  at  six 
months'  notice.  Turning  to  the  other  side  of  the  balance 
sheet  tliey  would  .see  that  the  capital  remained  practically 
the  same  as  liist  year;  the  balance  of  the  new  capital  was 
received  iu  March.  19'20,  and  therefore  came  into  the  last  ac- 
counts. Sundry  creditors  also  showed  a  substantial  increase,  but 
this  item  included  reserve  set  aside  against  taxation.  The  actual 
profit  earned  on  trading  during  the  year  was  extremely  good, 
but,  as  he  had  already  remarked,  there  had  been  a  great  fall 
in  the  cost  of  raw  material,  and  from  the  profits  the  .stncks  had 
to  be  written  down  to  a  safe  figure.  There  had  been  a  con- 
siderable expansion  of  the  foreign  and  colonial  trade,  which 
was  most  encouraging:  but  the  fall  in  value  of  the  rupee  had 
considerably  depleted  the  profits  of  the  Calcutta  business.  As 
usual  the  profits  were  shown  with  taxation  (corpor;ition  tax. 
E.P.D..  and  income  tax)  deducted.  Excess  profits -duty  came 
to  an  end  with  the  completion  of  the  last  financial  year,  and 
this  was  a  matter  of  congratulation.  To  show  bow  heavily 
taxed  the  company  was,  out  of  every  £1,000  earned  over  and 
above  the  standard  the  Government  took  £734,  and  left  them 
with  £266.  E.P.D.  was  at  the  rate  of  60  per  cent.,  as  against 
45  per  cent,  last  year.  It  was.  therefore,  with  much  satisfac- 
tion that  the  directors  were  able  to  show  »  net  profit  of  £66.292, 
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igainst  £52,878  last  year.  There  was  some  £84.468  to  iloal 
with,  or  £7y.601  if  they  deducted  the  interim  preference  divi- 
dend'. Of  this  it  was  proposed  to  place  £19,500  to  general 
reserve,  bringing  up  the  total  to  £75,000.  and  to  pay  a  dividend 
of  6i  per  cent,  on  the  preference  shares,  making  10  per  cent, 
for  the  year,  and  a  dividend  of  10  per  c^nit.  on  the  ordinary 
shares,  carrying  forward  £18,370.  Shareholders  might  be  in- 
terested in  some  further  figures  v?hich  gave  an  idea  of  the 
total  taxation  in  various  forms  and  total  dividends  in  the  last 
three  years.  Wages.  &c..  were  three-quarters  of  a  million  in 
round  figures,  taxation  was  £150,00.  while,  in  the  same  three 
years,  dividends  totalled  £66,000 — less  than  10  per  cent,  of  the 
wages  and  salaries,  and  a  httle  more  than  a  third  of  the  taxa- 
tion. In  view  of  this  the  shareholders  could  hardly  be  de- 
scribed as  "  bloated  capitalists."  Last  year  at  that  time  they 
had  been  in  the  fortunate  position  of  being  able  to  turn  away 
business.  To-day  things  had  entirely  altered.  It  was  true 
that  at  the  end  of  the  year  they  finished  with  a  considerable 
amount  of  work  in  hand,  but  in  the  present  condition  of 
trade  business  was  extremely  difficult  to  get.  There  were 
plenty  of  inquiries,  but  few  orders  were  beiug  placed.  How- 
ever, the  settlement  of  the  coal  strike,  and  more  recently,  the 
engineers'  difficulty,  should  make  matters  more  easy.  II  there 
was  a  revival  of  trade,  the  company  was  ready  to  take  full 
advantage  of  it. 

The  resolution  was  seconded  by  Mr.  0.  F.  Tufnel.  and  carried 
unanimously. 

In  their  report  for  1920,  just  issued,  the 
directors  mention  that  the  interim  dividend 
of  3  per  cent.,  less  tax,  paid  last  November, 
absorbed  £7.778.  which  is  £'213  in  excess  of 
the  amount  now  available.  The  final  result, 
as  shown  by  the  accounts,  does  not  admit  of 
the  payment  of  any  further  dividend.  The  fall  in  exchange, 
combined  with  the  ever-increasing  value  of  imported  material, 
high  Customs  duties,  and  sterling  salaries  was  disastrous  in 
its  effects  on  what  would  otherwise  have  been  a  profitable 
year. 

The  Forges   et  Acidries  Electriques  Paul 
GiTod  report  net  profits  of  371,000  fr.  for 
1920.    At  the  recent  meeting  it  was  decided 
to  draw  upon  the  reserve  funds  in  order  to 
reduce  the  debit  balance  of  15,430,000  fr.  to  2,500,000  fr. 

The  directors  of  the  Socictc  des  Constructions  Electriques  rt 
Mecaniques  de  Suresnes  report  a  loss  of  3,339,000  fr.  for  1920, 
which  is  attributed  to  the  transition  from  war  to  peace  manu- 
factures and  the  consequent  reorganisation  of  operations,  sup- 
plies, and  equipment. 

The  Compagnie  du  Cliemin  de  Fcr  Metropulitain  de  Paris  has 
declared  a  dividend  at  the  rate  of  4  per  cent,  out  of  net  profits 
of  3,932,000  fr.  in  1920  lender  the  new  agreement  with  the 
City  of  Paris  the  concessions  for  all  the  lines  will  expire  at  the 
end  of  1955.  and  the  expropriation  of  the  company  in  any  case 
cannot  take  place  before  January  1st,  1931. 

The  Compagnie  du  Nord-Sud,  which  has  declared  a  dividend 
at  the  rate  of  4  per  cent,  for  1920  out  of  net  profits  of  3,500,000 
fr..  has  entered  into  a  new  agreement  with  the  City  of  Paris 
similar  to  that  concluded  between  the  latter  and  the  Metni- 
politan  Railway  Co.  Tlie  right  of  purchase  also  cannot  he. 
exercised  by  the  City  before  January  Ist,  1931,  and  the  final 
expiration  of  the  concession  has  been  fixed  for  December  31.st, 
1955. 

The  Societe  des  Constructions  Electriques  de  France  reports 
that  the  directors  had  leased  from  the  Et;iblissements  Singrun 
the  Golbey-les-Epinal  works,  thus  permitting  of  an  increase 
in  the  capacity  of  the  turbine  department  without  awaiting  tlie 
completion  of  the  works  at  Tarbes.  The  acquisition  had  rendered 
possible  the  starting  of  the  con.struction  of  ten  hydro-electric 
sets  of  10,000  h.p.  for  the  stations  being  erected  by  the  South<'rn 
Railway  Co.  for  the  electrification  of  its  system.  In  addition 
the  company  had  obtained  control  over  the  Compagnie  Oi^nerale 
de  Tel^phonie  et  d'Electricite,  which  produces  apparatus  ac- 
cording to  the  Berliner  patents.  During  the  year  the  works  at 
Lyons-Venissieux  was  extended  so  as  to  bo  able  to  construct 
rolling  stock  and  electrical  plant  as  from  July.  1921.  The  credit 
balance  of  76.000  fr.  for  1920  has  been  carried  forward. 

The  report  of  the  Societe.  des  Ateliers  de  Constructions  FJec- 
triques  du  Nord  et  de  I'Est.  of  Paris,  for  last  vear  shows  a 
profit  of  only  4,619,912  fr.,  as  compared  with  5.878,424  fr.  in 
the  preceding  twelve  months. 

The  accounts  of  Siemens  Elehtrische  Tie- 

German  triebe,     of     Berlin,      indicate     profits     of 

Compaaies.         6,866.000  marks  from  electricity  works  and 

'•  participations  in  1920.     After  providing  for 

Bonnal  depreciation  and  placing  3, .531 .000  nmrks  to  reserve  for 

equalisation  of  exchange    there  remainf!  n  slicht  balance  to  be 

carried  forward:  no  dividend  was  paid  for  1019. 

The.  Kontiyjcntale  GeseHschajt  fur  Flrktrlsrhe  fvlerneh- 
munoen,  of  Nuremberg,  .-enorts  net  profits  of  1,7,59,000  marks 
for  1920,  as  contrasted  with  1,081,000  ninrl-'s  in  the  nrevimifl 
year.  The  directors  recommend  a  dividend  at  the  rate  of  .S 
per  rent,  on  the  preference  .shares,  which  roniprisp  practically 
all  the  share  capital,  as  acainst  3  per  cent,  in  1919. 

The  directors  of  the  Hnchfrequenz  Maschinen  A.G.,  fur 
Drahtlote  Telepraphie,  of  Berlin,  reporting  on  the  year  1920. 
state  that  it  was  uncertain  what  amount  the  company  would 
receive  for  its  44.000  Marconi  shares  which  were  seized  in 
London  and  sold.    They  recommend  a  dividend  and  bonai  of 


35  per  cent,  on  the  A  shares  for  1,600.000  marks  and  92.8  per 
cent,  on  the  B  shares  for  .50f),000  marks.  It  is  proposed  to 
increase  the  share  capital  by  the  issue  of  new  A  ehares  for 
1.400,000   marks. 

The  report  of  Brown,  Boveri  d  Co.,  of  Mannheim,  states  that 
the  turnover  in  1920  considerably  increased,  as  compared  with 
the  preceding  year.  The  output  of  large  machines  had  not 
yet  agaiii  reached  the  pre-war  level,  although  greater  activity 
was  being  displayed,  and  a  separate  factory  had  been  acquired 
for  the  construction  of  large  rectifiers.  .\s  net  profits  the 
accounts  show  the  sum  of  5,961,000  marks,  as  against  S34.fX)0 
marks,  and  a  dividend  at  the  rate  of  10  per  cent,  has  been 
declared  on  share  capital  of  40.000,000  marks,  (as  contrasted 
with  6  per  cent,  on  9,000,000  marks  in  1919.  The  share  capital 
is  now  to  be  raised  to  80,000,000  marks. 


Monterey  Railway,  Light  &  Power  Co. — According  to  the 
Financial  News,  the  affairs  of  this  company  have  now  reached 
a  position  which  enables  the  company  to  submit  a  scheme  of 
reorganisation,  and  the  5  per  cent,  first  mortgage  debenture 
stockholders'  protective  committee  strongly  recoinmends  that 
this  scheme  should  be  accepted.  Tlie  scheme  entails  the  fund- 
ing of  the  arrears  of  interest  due  to  the  5  per  cent,  first  mort- 
gage debenture  stock  holders  and  to  the  Canadian  Bank  of 
Commerce,  and  the  surrender  by  the  5  per  cent,  first  mort- 
gage debenture  stock  holders  of  one-sixth  of  their  nominal 
capital;  but,  as  a  set-off  for  the  above,  they  obtain  securities 
payable  at  their  option  in  Canada  in  dollars  or  in  London  in 
sterling,  a  provision  which  it  is  hoped  will  create  a  market 
for  the  new  securities  in  Canada,  and  consequently,  an  en- 
hanced value  on  the  London  Stock  Exchange.  Further,  the 
new  securities  will  have  sinking  funds,  which  there  was  no 
obligation  to  provide  for  the  present  5  per  cent,  debenture 
stock. 

Stock  Exchange  Notices.— Dealings  in  the  following 
securities  have  been  specially  allowed  by  the  Committee  under 
Rule  148a  :  — 

Ever  Readv  Co.  (Great  Britain).— 12.000  ordinary  shares  of 
£1  each,  fulfy  paid.  Nos.  230,001  to  242,000;  3.636  7  per  cent. 
cumulative  participating  preference  shares  of  £1  each,  fully 
paid,  Nos.  130,008  to  133,643. 

Puebla  Tramway,  Light  &  Power  Co.— $1,317,500  prior  lien 
5  per  cent.  50-vear  gold  bonds,  Nos.  Al.OOl  to  Al,8.55  ($100) 
and  C.501  to  Cl,732  ($1,000). 

Pernambuco  Tramways  &  Power  Co.— The  accounts  for 
1920  show  a  profit,  including  balance  brought  forward,  &c.. 
of  £109,567,  After  utilising  £.51.149  for  debenture  interest, 
£10,230  to  capital  reserve,  £6,8tK)  to  interest  on  8  per  cent, 
notes,  £4,177  interest,  discounts.  &c.,  and  £7.338  for  exchange, 
there  remains  available  £29.873,  out  of  which  the  directors  have 
placed  £10,000  to  renewals  and  general  reserve  and  £1,500  to 
amortisation  account,  leaving  £18,373  to  be  carried  forward. 

Canadian  General  Electric  Co. — With  reference  to  the  divi- 
dend of  20  per  cent,  announced  in  our  is.sue  of  July  8th.  we 
gather  from  the  financial  Press  that  resolutions  have  been 
pa.s,sed  bv  the  company  that  out  of  the  accumulated  surplus 
of  the  company  arising  from  the  appreciated  value  of  capital 
assets,  as  appearing  on  re-apprai.sal.  there  be  capitalised  the 
amount  of  $1,800,000  .and  that  fully-paid  common  stock  b© 
issued  to  the  respective  holders  of  common  shares  to  the 
amount  of  20  per  cent,  of  their  holdmgs  by  way  of  stock 
dividend. 

New  Issues.— Sfero;)s;nre,  Worcestershire  ct  Staffordshire 
Klectric  Power  Co.  —  An  issue  was  advertised  yesterday  of 
£300,000  7i  per  cent,  ten-year  convertible  stock  at  97;  it  Wi.. 
be  guaranteed  bv  the  B.E.T.  Co. 

Calcutta  Electric  Supply  Corporation.  LW.— 250.000  ordinary 
shares  are  to  be  offered  to  shareholders  at  par. 

Lima  Lijiht,  Power  &  Tramways  Co.— The  profit  for  1920 
totalled  £P2<i3,710.  less  bond  service  -eP51.124.  bond  amortisa- 
tion £P49,320,  European  expt^nses  £PJ,571,  interest  and  dis- 
counts £P15,345,  provision  for  bad  and  doubtful  delits  £P3.0(X), 
leaving  £P143,347.  plus  brought  forward  fP95,091,  making 
£P23S,438,  of  which  dividends  on  .share  capital  absorbed 
£Pn3,546,  to  cost  of  stores  £P15.0tX),  to  cost  of  extraordinary 
repairs  £P5,200,  to  reserve  for  had  and  doubtful  debts  £P9,600. 
leaving  £P95.091,  which  the  board  proposes  to  carry  forward.— 
Financial  Times. 

Cape  Town  Consolidated  Tramways  &  Land  Co..  Ltd. — 
Last  week.  Mr.  Justice  V.  O.  Lawrence  had  before  him  a  peti- 
tion by  this  company  asking  the  Court  to  sanction  a  scheme  of 
arrangement  with  its  debenture  holders  and  to  confirm  special 
resolutions  for  a  reduction  of  its  capital.  His  lordship  made 
the  orders  asked  for. 

Yorkshire  (Woollen  District)  Electric  Tramways.  Lid — 
Aftor  putting  ,£,'^,0('>0  to  res<'rve.  a  dividend  of  6  per  cent,  for 
the  year  is  to  he  tviid  on  the  ordinary  shares  and  £9,356  is  to 
be   carried  forward. 

Para  Electric  Railways  &  Llghtim;  Co.,  Ltd.- It  is  stated 
that  owing  to  the  uncertainty  in  Brazil  on  account  of  the  low 
exchange,  the  directors  have  decided  not  to  make  any  interim 
dividend  payment  on  the  preference  or  ordinary  shares  until 
the  results  of  the  year  are  known. 

Clontarl  &  Hill  of  Rowth  Tramroad  C*.,  Ltd.— Interim 
dividend  of  5s.  per  share. 
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Simms  Motor  Units,  Ltd. — The  directors  recommend  a 
dividend  at  the  rate  ol  7J  per  cent,  per  auuum.  carrying  for- 
ward £10,t>S9  (subject  to  E.P.D.  and  corporation  tax). 

Bournemouth  &  Poole  Electricity  Supply  Co.,  Ltd. — In- 
terim dividend  on  the  ordinary  shares  for  the  hah'-year  ended 
Jiuie  ott  at   the  rjle  ol    J  per  cent,   per  aiiuniii,  less  tax. 

Greenwood  &  Batley,  Ltd. — Final  dividend  of  2j  per  cent. 
on  the  ordinary  shares,  making  5  per  cent,  for  the  year,  ami 
3J  per  cent,  on  the  preferred,  making  7  per  cent. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 
Until  the  Bank  Rate  is  reduced  to  5i  or  5  per  cent,  the  Stock 
Bxchange  markets  will  coutuiue  to  hope,  ihursday  by  Thurs- 
day, for  the  Kate  to  be  lowered,  and  thus  brmg  mtu  maikel- 
chaimels  some  of  the  £l,'i<M,'M),WU  deposits  vvhich  rest  at 
present  m  the  banks.  In  advance  of  the  leductiou,  mveslmeul 
secunties  coutmue  to  show  strength,  except  in  the  cases  of 
a  few  British  Government  issues,  which  are  sutienug  by  reason 
of  the  competition  intioduced  by  the  new  uJ"o  Treasury  Bonds 
offered  at  97.  So  far  as  can  be  seen  ut  present,  the  latter 
investment  is  not  being  taken  up  with  any  marked  degree  of 
enthusiasm,  and  this  fact  is  considered  suiiicient  to  render  ii 
highly  probable  that  the  Bank  Bate  will  be  lowered  in  order 
to  give  the  'IVeasury  Bonds  a  fresh  impetus.  It  is  seldom  that 
the  Bank  Rate  falls  a»  this  season  of  the  year;  though,  with 
times  so  much  out  of  joint  as  they  are  at  present,  the  pre- 
vailing sentiment  is  that  "anything  might  happen." 

While  the  Treasury  Bonds  remain  ou  tap.  as  they  are 
likely  to  do  for  some  indefinite  period,  it  is  understood  that 
a  kind  of  tacit  agreement  has  been  reached  that  there  shall  be 
no  fresh  issues  of  large  amount  offered  to  the  investor.  How 
far  this  can  be  expected  to  operate  in  the  case  of  industrial 
tindertakings.  it  is  difficult  to  estimate.  In  point  of  fact, 
several  new  issues  are  said  to  be  almost  ready  for  public 
subscription,  issues  that  may  make  their  appearance  before 
the  August  Bank  Holiday  ushers  in  the  month  of  school 
holidays,  with  its  consequent  paternal  disinclination  to  bother 
about  Stock  Exchange  securities.  Meanwhile,  quotations  for 
the  recently  issued  Debentures  are  well  maintained.  The 
General  Electric  Company's  7  per  cent.  Debenture  stock,  which 
came  out  at  9'2i,  and  dipped  to  4  discount  on  the  underwriters 
being  left  with  over  40  per  cent,  of  their  obligations,  rose  on 
Monday  in  this  week  to  a  small  premium.  Apparently  this 
Invited' selling,  because  the  price  went  back  to  its  "  par  "  level. 
at  which  it  still  looks  cheap,  considering  the  character  of 
the  security. 

The  North  Metropolitan  Electric  7J  per  cent.  Debenture, 
■which  came  out  at  95,  keeps  firm  at  4  premium,  and  Metro- 
politan Electric  "i  per  cent.  Extension  Debenture,  after  being 
6i  premium,  eased  off  to  6  premium.  Melbourne  Harbour 
Trust  fij  per  cent.  Debentures,  issued  at  98,  now  stand  at  1 
premium.  City  of  London  Electric  8  per  cent.  Preference,  after 
touching  '22s.  6d..  shed  a  few  pence,  while  the  new  Ordinary 
remain  steady  at  23s.  There  is  a  ready  market  for  nearly  all 
the  newly-issued  stocks  and  shares  of  pood  class,  and  money 
floes  steadily  into  these  investments.  Concurrently,  demand 
nas  arisen  for  the  Debenture  and  Preference  stocks  of  the 
Home  Railway  Companies,  including  thn.';e  of  the  Underground 
group.  After  being  difficult  to  sell  for  four  or  five  weeks 
past,  these  stocks  have  come  into  fresh  favour,  with  the  result 
that  practically  every  day  a  dozen  stocks  add  to  their  quota- 
tions. 

Rumours  of  an  impending  issue  by  the  Underground  Electric 
Railways  of  Ijondon  brought  about  a.  sharp  fall  in  the  prices  of 
the  company's  f  10  shares,  and  of  the  shilling  shares,  to  2J  and 
68.  6d.  respectively.  The  Income  Bonds  were  net  greatly 
affected.  Up  to  the  present,  neither  confirmation  nor  denial 
has  been  obtainable,  but  that  fresh  money  will  have  to  be 
provided  sooner  or  later  would  surprise  nobody  who  travels 
on  the  line,  and  observes  the  frequent  advertisements  drawing 
attention  to  the  sums  that  are  being  spent  upon  fresh  rolling 
Btock,  d-c.  The  conclusion  of  the  coal  strike  is  helping  Home 
Railways,  other  than  the  Undergrounds,  to  an  appreciable 
extent,  although  the  averace  investor  still  dpclines  to  take  any 
active  interest  in  the  Ordinary  stocks  of  (be  Home  Railwav 
industry  at  a  time  when  it  is  about  to  be  handed  over  to 
private  control,  after  seven  years'  operation  by  the  Government. 
The  reports  of  the  Underground  companies  are  expected  to  be 
out  on  the  Thursday  evening  in  this  we^k,  when  probablv 
some  intimation  will  be  given  as  to  what  new  capita!  proposals 
mav  be  regarded  .is  nece.ssarv. 

Charing  Cross  Ordinarv  at  3J  are  the  fraction  hetter.  and 
there  are  small  rises,  also,  in  Metropolitan  Preference  and 
Bouth  Metropolitan  Preference.  The  eleetricity  supply  market 
is  good  as  a  whole,  and  there  .ire  very  few  shares  on  offer. 
The  new  Cnlcntta  nhares  are  quoted  nt  .Id. — fid.  premium. 
Probably  the  Shropshire,  Worcestershire  and  PtafTordshire 
Electric  H  per  rent.  10-venr  Debentures,  to  be  offered  at  97, 
will  he  out  before  the  end  of  the  week.  The  iisue  is  guaranteed 
hv  the  British  Electric  Traction  Company.  T.(anca8hire  Povper 
Rrst  Preference  at  16s.  6cl.  are  sixpence  lower. 


In  the  cable  group.  Anglo-American  deferred  stands  out  with 
a  rise  of  5s.  at  16j.   while  the  Eastern  issues  are  all  steady.    ', 
with  Globe  Ordinary  5s.   better  on  the  week.     United  River 
Plate  Telephones  have  improved   to  5^,  and  there  is  decided    ; 
improvement  in  the  Bonds  and  stock  of  the  various  Canadian    ! 
and  American   companies  upon   which   the  interest  is  payable    ' 
in  dollars.     Shawinigan  Common  hardened  to  l'22i.    liio  I'irsts    ' 
are  better  at  91  i.  and  a  number  of  other  rises  are  recorded  as 
the  result  of  the   way  in  which  the   value  of   the   dollar  con- 
tinues to  advance,    'llie  price  of  Canadian  General  Electric  at 
103  is  ex  about  25  for  the  value  of  the  stock-dividend  deducted 
thi.'!  week. 

iSemens  Ordinary  and  Preferenci^  are  both  better  at  23s,  3d. 
British  Aluminium  stiffened  to  ll'.s.  3d.  General  Electric 
Urdin.ary  fell  liack  to  20s.  6d..  but  recovered  to  21s.  lOJd. 
English  Electric  8  per  cent.  Notes  are  J  higher  at  933.  The 
iiiin'ket  in  manufacturing  shares  is  generally  firm.  A  bett«r 
tendency  developed  in  the  rubber  list,  in  consequence  of  the 
expectation  that  the  measures  now  being  taken  by  the  Rubber 
Growers'  Association  for  drastic  curtailment  of  the  output  of 
the  material,  will  have  the  desired  effect.  The  best  prices, 
however,  were  not  maintained.  Armament  and  engineering 
shares  are  inclined  to  be  a  little  easier,  with  Vickers  offered 
at  ]3s.  The  foreign  traction  group  shows  no  parlicular  changes 
other  than  further  improvements  in  the  stocks  of  the  British 
Columbia  Electric  Railw.iy.  Para  Electric  Railways  and  Light- 
ing Ordinary  and  Preference  are  somewhat  nominal  at  5,<i. 
and  7s.  fid.  respectively,  on  the  directors'  decision  not  to  pay 
nny  interim  dividend  on  either.  Tliis  is  dictated  by  the  uncer- 
tainty in  Brazil  on  account  of  the  low  exchange ;  the  question 
of  the  dividend-payments  is  to  be  postponed  until  the  results 
of  the  year's  working  are  known. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 

HoHl  Eleotrioitt  OoUPANIKfl, 

Dividend  Prioe 

, ■ ,           Jolv  19,  TI»M. 

i<)ig.  jma.  igai.    RiBaorf*ll.    c.e. 

Bromplon  OrdinRrv 19       H  B  —           iin    n    n 

Oharing  OrosB  Ordinary     ....'»          P  RI  —  in    ^    « 

do.       do.       do.       4iPre(...        4(4)  R*  +i  7    4    n 

Chelsea 4          B  fl*  —  «4I 

Oitv  of  London         IB        14  1}  —  II     4    « 

do.        do.    Rper  cent.  Pret...        R         B  Ml-  —  119 

County  of  Ijondon 8          R  Ri  —  !1  II    0 

do.        do.    finer  cent.  Pref...        SB  n  —  7    »    S 

KensinEton  Ordinary         ....Id  H  —  in  IR    9 

London  Elootric       f},        VH  I  —  »  m    0 

do.        do.    « per  cent.  Pref .. .        B         B  !W  —  in  1R    SI 

Metropolitan B          '  M  —  P  IR    S 

do.         4*  per  cent.  Pref.      ..       H       H  ,9J  +  ,'.  1  Ifi    » 

St.  James' and  Pall  Mall  ..        ..      la       in  B  —  in    n    n 

Pouth  Tjondon           B          '  9(1  +  i  in  )S    4 

Bonth  Metropolitan  Pref n         i  IfiiR  -i-  ,■„  R  12    4 

Westminster  Ordinary      ..        ,,      10       10  eg  +  %'  «    B    D 

Tblbokifhs  Ain>  Tn,iPHoHxi>. 

Anglo- Am.  Tel.  Pref B         B  BRxd  —  7    5    9 

do.            Def H       M  K'  +  i  «  10    n 

Chile  Telephone       8         R  4J  —  8    "    * 

CuhaSuh.  Ord 7          7  •,,  _  a     o    ( 

Eastern  F.ittension 10-^  in  IKlyd  "—  B    R'O 

Eastern  Tel.  Ord 10       in  ISMxd  —  d    n  •  0 

GloheTel.  and  T.  Ord 10        in     .;^  IIB8         P'+Jj  B    0    4 

do.       do.        Pref B         B  dtxd -;   —  B  Ii     B 

areat  Northern  Tel 39        94     '    '  »41x(r  —  9  )«    n 

Indo-Bnropean         m        10  BO  —  B    fi    B 

Marconi           36        —  i-^i^  —  — 

Oriental  Telephone  Ord 19       19  9\  —  'BIB    » 

United  R.  Plato  Tel R          R  6?  -(-  ^„  »r.  19    3 

West  India  and  Panama  . .        ..      Nil      Nil  B'S  —  Nil. 

Western  Telegraph 10       10  IB^  —  'BIS 

HoHB  Rails, 

Central  London  Ord.  Assented  ..44  494  —  BIS 

Metropolitan 1*        I»  9fi^  ^  14  6  IB    2 

do.            District                  ..       Nil      Nil  17  _  Nil 

Undereronnd Klectric  Ordinary ..       Nil      Nil  9^  —  }  Nil 

do.               do.        "A"       ..      Nil      Nil  Cifi  fd.  Nil 

do.               do.      Income    ..4          9  F24  —1  9    8    fi 
PoEKioN  Trams.  4o, 

AnelO-Arp.  Trams,  Pir«t  Pref.      ..          si         1!H  9?X<1  —  10     0     0 

do.              do.       9nd  Pref.         ..        N'l          t^lf  9?  —  9  11     4 

do.           do.      li%Deh.        ..KB  P41  —1  7  IS    0 

Brazil  Tractions       Nil      Nil  at  -  Nil 

British  Columbia  Rlec.  Ptv.  Pfce.        B          f  PRxd  +2  B  19    4 

do.                do.         Preferred         S           -C;  K7  -i  2  »fl    B     B 

do.                do.          npferrod           S          r.  S'l*  —9  'in  IB     2 

dn.               do.        Deh.       . .        11        4»  P!>*  —  7    9  10 

Mexico  Trams  Bper  cent.  Bonds..      NH      Nil  hli,  —  Nil 

do.            Rper  cent.  Bonds..      Nil      Nil  9S1  —  Nil 

Mexican  Light  Common     ..         ..       Nil      Nil  lU  —  Nil 

do.              Pref Nil      Nil  iR)  _  Nil 

do.              Isl  Bonds..         ..       Nil      Ni)  724  —  Nil 

MANUFAOTOBINO  CnuPAMlKS. 

Pahcook  ft  Wilcox in        IB  98  —  «  14    R 

British  Aluminium  Ord in        in  IRIS  +Rd.  19    «    9 

British  Insulated  Ord IR         —  Uxd  —  »  19     n 

Callenders Ifi        IS  I,'.  —  in    R    H 

R»Pref B4       ^4  I7/R  —  7    B    7 

C'omptonOrd in        10  IB/R  —  19     B 

Fdison-Swan 10        —  lOlil  —  — 

do       do.    B  per  cent.  Deb.    ..        B          fi  BPxd-        —  7    7    1 

Electric  Construction        ..         ..       10        in  IB/n  —  19    B    2 

English  Electric P          R  12/6  —  12  IR    B 

Do.            Prof B          B  I'''-  —  R    n    0 

Oen.  Elec.  Pref B4        64  IB/fi  +t,A.  7  17    n 

do.         Ord in         in  1   '  —  ,,  •9     3     0 

Henlev            IB       IB  i;,;  —  in    R    0 

do.    44  Pref 44       44  Bt  —  «  IB 

Indl»-'>nhhor            jn        —  \i  —  — 

Met.-VlclterB  Pret B         R  IJ?  -  BIB 

PlemensOrd.              10        10  9B/3  l  9d.  »B  19 

T«le|rr»ph  Cob 90       30  904  —  »B  17 

*  Dividends  paid  free  of  Inooma  Tax. 
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f Continued  from  paye  09.; 


Battery  Locumutives. 

Bv  James  Dalziel.  (Abslract.) 
IElectric  sbuuting  locomotives  may  be  either  operated  i'roiii 
bverhead  wires  or  from  a  self-contamed  battery.  Certain  limi- 
tations imposed  by  the  battery  roughly  deline  the  respective 
(spheres.  Generally  speaking,  for  yards  where  the  work  is 
[moderate  and  fairly  uniform,  especially  where  fairly  long 
■lengths  of  infrequently  worked  aiding  are  involved,  battery 
ilocomotives  will  economically  replace  horse  or  capstan  shunt- 
ling.  A  probable  held  for  battery  traction  on  electnhed  main 
lines  is  that  of  working  wayside  sidings  with  a  battery  tender 
Ito  supply  the  main-line  locomotive.  Some  branch  lines  may 
!be  worked  economically  with  battery  locomotives.  Snunting 
'in  large  goods  yards  will  probably  be  best  eli'ected  by  locomo- 
jtives  conibiniiig  overhead  conductor  with  battery  supply,  the 
Ibattery  dealing  with  the  lightly  worked  sidings.  Where  the 
lobstruction  of  an  overhead  wire  is  objectionable,  as  on  quay 
sides,  battery  operation  is  the  only  form  of  electric  traction 
possible. 

Supply  by  battery  alters  for  the  worse  the  operating  charac- 
teristics of  an  electric  locomotive,  especially  as  regards  over- 
load capacity.  Straight  battery  working  is  not  suitable  for 
heavily  worked  shdings,  or  tliose  out  of  which  an  occasional 
heavy  lift  has  to  be  made,  and  the  same  applies  to  Lines  having 
heavy  gradients,  or  which  at  certain  hours  require  specially 
heavy  ti'ains  to  be  handled.  In  such  cases  overhead  conductors 
should  be  used;  undue  increa.se  in  battery  capacity  and  weight, 
or  the  provision  of  .special  types,  prohibitively  enhances  costs. 
Mid-day  boosting  charges  are  adver.se  to  the  life  of  all  batteries 
of  whatever  type. 

Many  existing  sidings  vi'here  locomotive  operation  may  be 
contemplated  are  eciuijiped  with  turntables.  If  it  is,  as  it  may 
be,  iiiipossilile  to  substitute  points  for  these,  a  capstan  may 
be  fitted  to  the  locomotive,  so  as  to  enable  it  to  pass  over  such 
turntables  and  into  the  sidings  they  serve. 

A  typical  battery  locomotive  w'as  built  by  the  Midland  Kail- 
way  in  1913  to  supersede  horse  shunting  in  a  London  coal 
yard;  its  dimensions  ai'e  as  follows:  — 

Weiglit.  17  tons  7  cwt. ;  draw-bar  pull,  0,4(10  11...  max.; 
normal  load,  8  wagons  (90  tons);  maximum  load,  I'i  wagons; 
speed,  7  m.p.h.;  unloaded  .speed,  about  12  m.p.h. ;  yard  capa- 
city, about  lUU  wagons;  average  weight  per  haul,  about  30 
tons;  average  length  of  haul,  about  50  yards;  annual  ton 
miles,  about  45,000  (excluding  locomotive  weight). 

Regarding  de,sign  and  construction,  standard  wagon  parts 
can  in  general  be  used.  Hand  brakes  are  .sufficient.  Special 
attention  is  required  to  be  given  to  battery  box  ventilation 
and  in.'sulation.  Motors  should  be  wound  specially  for  low 
speed  and  single  reduction  gear.  The  Midland  locomotive 
motors  are  of  2'2  h.p.  at  220  r.p.m.,  nose-suspended  and  spur 
geared  15-68.  A  single  controller  is  fitted  in  the  driver's  cab 
I  of  ordinary  tramway  type  with  rheostat  braking. 

Special  batteries  of  the  road  vehicle  type  are  unnecessary 
1  for  rail  traction;  a  Hat  plate  type  battery  is  sufficiently  good 
for  the  service,  and  it  is  anticipated  that  battery  contra<'tors 
will  guarantee  such  batteries  for  up  to  ten  years  at  an  annual 
charge  of  10  or  15  Jier  cent,  of  their  fir.st  cost.  On  the  Midland 
eiifiiiie  the  batiery  is  by  the  D.P.  Battery  Co.,  con.sisting  of 
I'ls  tiaiii-lightiiig  type  cells  in  wooden  lead-lined  boxes,  the 
r;i|i:iiity  being  3(10  ampere-hours  at  the  ten-hour  rate. 

i'li;iii4mn  ;iiraugements  should  be  sufficiently  automatic  to 
I  'I, dill'  OMiiiiically  unskilled  labour  to  be  normally  employed. 
Ii.  iIm'  .Midland  case  charging  is  done  from  the  Corporation 
i!  'WIS  through  a  motor  generator;  the  generator  is  wound  with 
■-iiiiiif.  and  reverse  .series  coils,  so  that  the  maximum  Voltage 
il.ii  I'an  be  impressed  on  the  battery  is  about  2.0  per  cell 
.illi  10  amperes  only  passing,  while  with  70  amperes  passing 
till-  Voltage  becomes  only  2.1  volts  per  cidl.  The  shunt  coils 
'MM  be  adjusted  by  held  regulation,  si>  as  to  bring  up  the 
\nii;i;.;e  to  2.7  per  cell  for  ga.s.siug  charges,  which  are  given 
,    iinilically  under  skilled  technical   supervision. 

In   a  self-conlained  yard  .such  engines  can  be  driven  by  the 
,\;imI   staff,  who  can  also  perform  other  duties.     If  tlu^  engine 
lias  111  work  on  to  or  across  the  main  line  a  qualified  driver 
wniilil  have  to  be  employed.     The  energy  consumption  of  bat- 
('•;  \   liicomotives  is  necessarily  high.     In  addition  to  the  normal 
l'iv„.>  by   frequent   stops  and   braking,    there   are   the  special 
Im-scs   in    the    battery   and  charging    plant.     In    th(-   Midland 
(aw    the  energy   consumption    ineasured   at   the   Corporation 
iHilir  averages  about   l(K)  walt-liours  per  ton-mile.     The  over- 
all elficicncy  is  about  ."lO  )3er  cent.,  f.p.,  a    battery  locomotive 
|consiiim's   about  double   the    energy   of   a    conductor-supplied 
[locomotive  on  the  .same  work.    On  the  other  band,  rail  bonding 
I  in  >ards  |in'sents   some  difficultiea;    moreover,   in   most   ca.ses 
an  earthed  return  is  not  ixnmissible ;  motor   generator   lossi's 
air  thus  inevitable  unless  double  overhead  wires  are  used. 

,\  locomotive  of  the  tvpe  and  cii))acity  described  would  co.sl 
(|)iv-war)  approximately  .t'OIK)  with,  .say,  about  .f;'2(H)  in  addition 
I  for  charging  plant.  This  hx-omotive  replaced  five  horses  and 
four  men  (pre-war),  the  annual  value  of  which,  at  to-day's 
prices,  is  about  il.OOO.  The  workini;  cost  of  the  locomotive 
for  t'le  year  1920  was  about  tllKl;  adding  provision  for  liattery 
renewal,  interest,  aud  depreciation  at  to-day's  prices  and  rates. 


the  total  cost  amounts  to  about  Jk'bUU,  so  that  iu  similar  con- 
ditions such  an  engine  could  be  installed  to-day  to  save  i;800 
per  annum  over  horse  shunting. 

Discussion. 
Mr.  J.  Dalziel's  paper  was  read  aud  discussed  on  the  third 
and  last  day  of  the  Conference,  when  Mr.  C.  P.  Sparks  pre- 
.sided  over  Section  VII. 

Sir  H.  Fowler  opened  the  discu.ssion  by  explaining  that 
one  advantage  of  the  type  of  engine  under  review  was  that 
it  could  go  anywhere  that  a  truck  could  go.  On  the  Midland 
Railway  they  had  only  experienced  one  accident  in  ten  years. 
and  he  was  of  the  opinion  that  battery  locomotives  would 
prove  very  useful  on  the  small  branch  lines,  of  which  there 
were  many  in  this  country  over  which  there  was  very  light 
traffic,  and  which  it  would  not  be  advisable  to  electrify  in  the 
usual  way. 

Mr.  C.  H.  Mekz  .said  that  a  good  deal  could  be  done  by 
battery  locomotives  at  a  .small  expenditure.  More  trials  of  the 
kind  mentioned  by  the  author  would  l>e  very  beneficial,  as  the 
subject  had  not  received  enough  attention,  and  it  was  only  by 
such  trials  that  the  exact  battery  capacity,  the  best  charging 
conditions,  plate  improvements,  and  other  data  could  be  de- 
termined. 

Mr.  R.  T.  S.MITH  wanted  to  know  whether  difficulty  was 
experienced  from  the  spilling  of  acid  when  the  open  battery 
was  used,  and  whether  any  precautions  were  taken  as  in  the 
case  of  train-lighting  batteries'?  The  .shunting  of  mineral 
trains  by  horse  haulage  had  co.st  £3,000  per  annum,  but  by 
replacing  the  horses  by  "  Clyde  "  electric  capstans  that  figure 
had  been  reduced  by  half.  Moreover,  a  horse  could  only  haul 
one  truck  at  a  time,  whereas  a  capstan  could  handle  a  whole 
train  of  200  tons.  Capstans  could  be  operated  by  the  ordinary 
yard  stafl',  and  the  cost  of  electricity  came  to  between  ±'20 
and  f40  per  annum.  If  a  qualified  driver  was  provided  for 
a  battery  locomotive,  £200  must  be  added  to  the  annual  cost, 
and  whether  such  locomotives  would  displace  capstans  de 
pended  entirely  ou  whether  they  could  be  oixirated  by  the 
yard  staff  or  not.  He  agreed  about  the,  usefulness  of  battery 
engines  on  branch  lines,  and  complimented  the  author  ou 
his  use  of  ordinary  wagon  parts  for  b»ilding  the  locomotive. 
That  reduced  the  capital  cost  to  at  least  half  what  it  would 
have  been  had  a  special  design  been  employed,  and  he  recom- 
mended other  engineers  to  copy  the  author's  practice. 

Mr,  F.  Iadall  thought  that  the  author's  locomotive  had 
given  a  very  good  performance,  but  it  was  too  small  to  be  of 
much  use  in  main-line  goods  yards.  .\n  average  of  103  te.sts 
in  06  American  yards  showed  an  Average  length  of  I'un  of 
028  ft.,  an  average  time  of  run  of  79.5  sees.,  an  average  time  of 
stop  of  53  sees.,  an  average  speed  in  motion  of  5.4  m.p.h.. 
and  an  average  s()eed,  including  stops,  of  3.21  m.p.h.  with  an 
average  load  of  30(j  short  tons.  However,  that  service  was 
probably  well  above  what  would  be  required  in  small  English 
yards.  For  dealing  with  full  trains  of  from  (iOO  to  700  tons 
the  battery  would  have  to  be  very  large,  unless  it  could  be 
recharged  at  very  frequent  short  intervals.  Tlie  author's 
remarks  about  boosting  were  not  strictly  correct:  was  it  prac- 
ticable to  mtermittently  charge  an  accumulator  from  an  nver- 
licad  conductor  or  third  rail'.' 

A  .speaker,  ou  liehalf  of  the  battery  makers,  pointeil  out  that 
battery  locomotives  were  being  used  in  shipyards.  e<ial  inuies. 
Ac.  If  a  boost  was  neces.sary  (up  to  the  full  charge)  it  did 
no  harm  whatever  to  the  battery.  The  ust^  of  Hat  plates  iiiighl 
make  the  height  of  the  latter  Uv\  great.  He  only  knew  of 
one  explosion  in   100  locomotives. 

Sir  P.  Dawson  asked  for  more  inrormation,  as  the  subject 
was  one  of  much  imporf-iince. 

Mr.  Elliott  explained  that  heavy  batteries  would  la.st  be- 
tween seven  and  eight  years,  wherea.s  the  life  of  the  lighter 
tynes  was  only  two  or  three  years. 

Mr.  P.  EowAiuis  exmvsseil  the  opinion  that  if  railway  elec- 
trification developed  in  this  country  battery  engines  would 
have  to  be  built  very  much  larger  and  heavier  than  they  had 
been  so  far,  and  suggested  that  regenerative  braking  might  be 
adopted  as  a  means  of  charging  the  accumulators. 

l,ieiit.-CoI.  F.  A.  Cortez  Leii'.h  was  not  in  agreement  with 
till'  author  as  rc-garded  the  use  of  battery  locomotives  on 
bi-.incb  lines  and  sidings:  the  equipment  of  such  lines  was 
not  expensive  and.  therefore,  it  would  bi-  more  etVicieiit  to 
eciuip  them  in  the  ordinary  way.  He  emphasised  the  import- 
anci'  of  control  and  suggested  that  Edison  or  Exide  batteries 
would  be  more  suitable  than  the  Plante  ty(H',  on  account  ."f 
the  rough  handling  shunting  engines  received  in  the  sjoods 
yards.  I'lie  type  of  batterv  u.sed  for  platform  trucks  (which 
vehicles  worked  very  satisfactorily,  and  were  exceedimilv 
robust)  would  be  suitable  for  locomotives.  He  endorsed  what 
Mr.  K.  T.  Smith  liad  said  about  capstHus.  and  pointed  ou< 
that  labour  I'onditions  neces.sitated  two  men  being  allocated 
to  each  electric  locomotive.  Did  drivers  insist  upon  being 
lilaced  on  the  sanx"  footinir  as  drivers  of  steam  engines'.'  Before 
the  war  lie  had  sei'ii  in  Hungary  petrol-electric  engines  work- 
ing economicallv  and  well,  and  he  thomjht  there  was  an 
olxMiing  on  English  branch  lines  for  sueli  locomotives  iu  place 
of   the   battery  type.    They   must  have  large  experience,  and 
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it  was  foolish  to  condemn  a  certain  type  beca.use  one  or  two 
samples  did  not  work  well.  He  was  of  the  opinion  that  there 
was  a  very  large  field  in  this  country  for  electric  shuuting  in. 
busy  yards;  considerable  money  would  be  saved  by  electrifica- 
tion, and  there  was  plenty  of  opportunity  for  locomotive  de- 
signers. 

Mr.  .\.  0.  Agnew  drew  attention  to  the  disappointing  results 
that  were  often  obtained  with  battery  locomotives  fiom  the 
point  of  view  of  sp<»o(l.  Tlie  Edisou  battery  was  very  durable, 
but  its  energy  ellicieucy  was  low  compared  with  the  lead  type. 
Mid-day  or  boosting  charges  could  not  do  any  harm,  and  the 
author  was  sanguine  if  he  expected  makers  to  guarantee  their 
batteries  at  10  per  cent,  per  annum.  All  drivers  expected  to 
be  dealt  with  on  the  same  level. 

Mr.  P.  W.  C.ARTEit  suggested  that  battery  locomotive  motors 
should  be  compound  instead  of  series  wound,  so  as  to  enable 
them  to  regenerat<.^  and  to  increase  the  radius  of  the  engine. 
That  would  increase  the  switching  arrangements,  but  patent 
No.  16.997  of  1908  showed  that  something  in  that  respect  had 
been  done  in  the  case  of  road  vehicles. 

Mr.  Bhoiffell  was  of  the  opinion  that  for  yard  work  the 
engine  mu,<;t  be  light,  and  it  was  no  good  attempting  to  handle 
JtKI-tou  trains.  .\  main-line  locomotive  would  probably  weigh 
|i«l  tons;  a  battery  tender  would  double  its  weight  so  that 
the  speed  would  be  very  low ;  they  must  do  the  work  cheaper 
and  quicker.  The  efficiency  of  the  present  battery  locomotive 
was  too  low,  but  there  were  two  ways  of  improving  it  :  To 
alter  the  control  and  do  away  with  some  of  the  rheostatic 
losses,  and  to  turn  the  waste  energy  from  the  brakes  into  the 
battery. 

The'  Ch.\irm.4N  (Mr.  C.  P.  Sparks)  thought  they  were  in 
the  hands  of  the  battery  makers,  and  that  a  special  battery 
(not  the  lead  type)  was  needed  for  such  service. 

Mr.  .1.  D.ALZiEL,  in  reply,  said  that  battery  explosions  couUl 
be  prevented  by  adequately  ventilating  them,  and  he  had 
experienced  no  trouble  from  the  spilling  of  acid.  Edison 
batteries  were  liable  to  explode  at  any  time,  nlthough  they 
were  not  liarmed  at  all  thereby.  ITie  weight  of  a  battery  was 
really  an  advantage,  bccau.se  the  difficulty  was  not  in  starting 
but  in  stopping  a  train:  the  battery  tender  could  be  carried 
behind  in  place  of  the  brake  van.  Battery  traction  was  no 
good  for  heavy  work,  and  the  advantage  of  a  battery  engine 
over  capstans  was  in  the  capital  cost.  He  estimated  the  cost 
of  ten  capstans  at  £6.001.  and  if  the  choice  was  left  to  the 
track  department,  the  hattevy  locomotive  would  be  preferred 
every  time.  They  had  had  no  trouble  with  the  staff  at  all. 
[To  he  coniinuccL) 
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(Cuntinued  from  page  lUO.) 

A  di.scussion  ou  "  Air  Heating  for  Boiler  Furnaces  "  was 
opened  by  Mr.  W.  H.  Patchell,  vice-pre.sident,  who  pointed 
out  that  SO  years  ago  air  heating  was  practised.  In  the  mer- 
cantile marine  it  was  very  largely  used  in  connection  with  the 
forced-draught  system  of  Messrs.  James  Howden  &  Co.,  of 
Glasgow;  that  the  heater  was  commercially  efficient  was  be- 
yond question.  The  application  of  the  Ellis  &  Eaves  system  of 
air  heaters  and  induced  draught  to  boilers  installed  by  Messrs. 
John  Brown  &  Co.  at  Sheffield  Electricity  Works  enabled  them 
to  burn  soft  Yorkshire  coal  without  the  production  of  .smoke. 
which  without  the  hot  air  supply  was  copious.  Detailed 
tests  of  boilers  with  and  without  air"  heaters  were  hard  to  get ; 
such  figures  as  were  available  had  been  analysed,  ana  tlie 
results  were  given  in  tabular  form.  Tests  on  a  Belleville 
boiler  fitted  with  a  .superheater,  fan.  and  air  heater  showed 
the  following  results  :  — 

Efficiency. 

With  the  air  heater  69.2% 

Without  the  air  heater  C0.2  %    7.S7    I-IO  °', 

The  exce.ss  of  air  had  been  calculated  from  Bunte"s  formula, 
l''.9/"„  CO;,  and  was  therefore  only  approximate. 

The  following  data  are  cstra'-t<>d  fmni  th<^  table  above-men- 
tioned ;  — 


CO.. 
1(1.0 


Excess  air. 

89% 


than  when,  as  in  ordinary  boiler  practice,  a  largo  excess  of 
air  was  admitted.  With  regard  to  the  effect  of  hot  air  on  the 
'grate  yr  stoker,  stokers  of  the  retort  type,  where  the  grates  were 
more  heavily  covered,  could  be  safely  operated  with  a  hottei- 
air  supply  than  stokers  of  the  chain  or  travelling  grate  type, 
where  the  fuel  bed  was  thin.  The  hot  ak  could  be  supplied 
above  the  grates.  The  characteristics  of  the  fuel  requireu  verj 
careful  consideration,  with  regard  to  the  ash,  clinker,  &c. 
The  effect  of  the  hot  air  would  be  to  raise  the  temperature  of 
the  furnace,  and  in  the  case  of  large  boilers  there  might  be 
more  anxiety  regarding  the  maintenance  of  the  refractories 
than  of  the  boiler  proper. 

The  ordinary  form  of  Howden  heater  had  straight  steci 
tubes  fixed  in  steel  plate  casings.  The  "  Usco  "  and  the 
"  liiermix  "  were  of  the  leaf  or  diaphragm  plate  type. 

The  removal  of  dust  from  air  heaters  w-ould  require  as  much 
consideration  tis  the  cleaning  of  the  boiler  tubes. 

Steel  uptakes  and  chimneys  had  been  largely  used,  and 
where  condensation  did  not  take  place  the  maintenance  ha<l 
been  light.  Mr.  Patchell  hoped  that  bettor  records  of  tests 
would  be  forthcoming;  the  extra  ellicieucy  of  the  boiler  as 
shown  by  arithmetical  analysis  was  certainly  not  enough  to 
encourage  the  purchase  of  air  heaters,  but  it  was  a  fact  that 
air-heaters  had  given  great  satisfaction,  and  there  was  an 
over-all  commercial  advantage  in  u.'^ing  them. 

Supplementing  the  paper,  Mr.  P.wchkll  said  that  a  big  com- 
bustion chamber  and  high  tube  clearances  were  necessary,  as 
had  been  shown  by  himself  and  Mr.  Miller  years  ago,  but  the 
boilermakers  would  not  then  follow  their  lead. 

In  a  written  communication,  Mr.  D.  Wilson  commented  on 
the  lack  of  evidence  that  success  had  been  attained  with  air 
heaters. 

Mr.  Owen  (Messrs.  Howden  &  Co.)  pointed  out  that  air 
heating  was  in  very  extended  use  in  the  mercantile  marine. 
Messrs.  Rowans,  of  Glasgow,  made  tests  over  a  long  period, 
show'ing  an  economy  of  15  per  cent.  The  system  had  its  best 
chance  where  the  cost  of  coal  was  high.  TTie  combustion  of 
the  fuel  was  the  main  phenomenon,  and  needed  the  most  care- 
ful attention;  great  quantities  of  air  were  admitted  to  furnaces 
in  excess  of  the  necessary  minimum,  and  could  be  reduced  by 
heating  the  air,  which  should  have  the  first  claim  on  the  heat 
contained  in  the  waste  gases,  in  order  to  improve  the  condi- 
tions of  combustion. 

Mr.  Bennis  considered  it  remarkable  that  the  makers  of  air 
heaters  did  not  themselves  make  thorough  tests  of  the  effici- 
ency obtained. 

Mr.  S.  E.  Fedden  described  plant  which  he  had  installed  'J'i 
years  ago,  which  increased  the  evaporation  of  the  boilers  from 
11,000  to  14,000  lb.  per  hour.  He  used  a  steam  jet  to  cool  the 
tire  bars.  There  were  risks  of  corrosion  due  to  cold  feed  w'ater. 
and  of  injury  to  the  furnaces  by  excessive  temperatures;  he 
was  not  convinced  either  way,  but  ou  the  whole  he  preferred 
to  be  without  the  air  heaters. 

Mr.  C.  Erith  pointed  out  that  at  sea  water  economisers  coulil 
not  be  u.sed,  so  that  air-heaters  had  a  better  opening.  In  many 
power  stations  water  economisers  were  being  dispensed  with, 
owing  to  the  high  efficiency  attained  by  boilers  of  modern 
type.  The  high  cost  of  coal  at  pi'esent  created  a  tendency  In 
reopen  the  question  of  air  heaters,  hut  there  was  not  much  in 
be  gained  from  them.  Perfect  combustion  could  be  achie-  ,'d 
nowadays  with   cold  air. 

Mr.  S.  Utting  said  that  the  faint  praise  accorded  to  air- 
heaters  reminded  him  of  the  history  of  the  superheater ; 
failures  had  taken  place,  but  it  was  only  a  matter  of  improve- 
ment in  design  and  construction.  To  extract  the  heat  from 
tlie  flue  gases  the  best  scheme  would  be  that  which  entailed 
the  low^est  capital  and  running  costs;  with  air  heaters  they 
could  do  this  at  a  lower  capital  cost  than  with  water  econo- 
misers, but  could  they  fully  utilise  the  hot  airV  Tlie  makers 
of  stokers  set  a  limit  on  the  temperature  of  tlie  air.  In  the 
case  of  a  new  installation,  they  might  cut  down  the  cost 
of  the  water  economiser  and  ri'place  part  of  it  with  an  air 
heater.  Where  hot  air  was  needed  for  manufacturing  pni- 
cesses,  it  could  be  heated  by  the  flue  gases.  Owing  to  the 
higher  steam  pressures  in  vogue,  the  cast-iron  tube  econo- 
miser would  have  to  go,  and  be  replaced  either  with  steel 
tubes   or  air  heaters. 


All!   IIeatchs. 

Year. 

Type 
ol  boiler. 

T.vpe  of  ga 
Type  nf                        air 
Btoker.                      heater. 

V-iDp.  of        Temp,  ol 

es  leavinf{  air  entering 

boiler.          hirnaee. 

I'ih.               PaU. 

Rise  in 
temr.  of 

Fail. 

Kxcess  of 

air  over 

that 
nccesaary. 

Exli-a  efli. 

cieney  of 

bailer  due  co 

air  heater. 

EIHcieni-y  of 

boiler  and  air 

heater  (inoludiug 

Buperhealer). 

KWcienoy 

of 

air 

beater. 

1914 

...      Stirling 

Urderfeed,  travellintr     Uaoo 

r>2()                I'M 

l'':i 

28 

3  1 

85 '3 

7,1 

1913 
1912 

. . .    Woodeson 

CIm'h  E,  Underfeed 

5(U                202 
58S               247 
591                230 

131 
155 
153 

Rl 

47 

3(; 

4  0 

4l' 
3  9 

83  1-, 
83  3 

HO '5 

1,9 

71 

7(; 

.. 

1,                              :, 

•;48               272 

181 

54 

-,s 

79T> 

— 

The  caletilaliMl  "  extra  efficiency  "  did  not  take  into  account 
any  gain  from  improved  combustion  or  anything  but  the  thermal 
units  returned  to  the  furnace  with  the  air.  There  were  no 
figures  available  showing  the  moisture  in  the  air  supply— an 
important  point.  It  was  noteworthy  that  when  the  air  supply 
was  cut  down  to  the  minimum  required  for  the  best  boiler 
efficiency,  the  extra  efficiene\   due  to  the  air  heater  was  lower 


Mr.  T.\.\si,EV  jireferred  cold  air  with  steam"  jets  to  hot  air 
without,  and  Mr.  GlLLESPlK  referred  to  marine  practice. 

In  reply,  Mr.  Patchki>i>  mentioned  that  in  up-to-date  practice 
in  the  flnited  States,  with  large  boilers  worked  economically 
and  feedwater  heated  by  steam,  water  economisi^rs  were  cut 
out.  At  Chicago,  u.siiig  a  pressure  of  H50  lb.  jier  sq.  in.,  a 
steel  ecoiKJiiiiser  was  installed  in  series  with  an  air  heater. 
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ANNUAL    CONGRESS. 


The  aiimial  general  meeting  and  Congress  was  held  at  Caxtou 
'  Hall,  Westminster,  London,  on  Friday,  July  15th. 
;  Mr.  C.  G.  i'KiiKTMEiER  pi'esided  at  the  annual  general  lueet- 
j  ing  and  t'oinially  proposed  the  adoption  of  the  Council's  report 
j  and  accounts  lor  the  past  year.  In  doing  so,  he  gave  a  short 
■  review  ol'  the  work  of  the  Council  during  that  period,  'ihe 
;  total  revenue  for  the  year  amounted  to  £799  and  the  expendi- 
I  ture  to  £774.  The  balance  of  £'25  increased  the  assets  of  the 
'  Association  to  £670.  The  work  done  during  the  past  year, 
he  said,  niu.st  be  regarded  in  conjunction  with  the  work  of 
the  Conference  of  tramway  and  light  railway  companies,  which 
was  a  separate  body  from  the  A.s»ociation  itself,  althougn  con- 
stituted within  it  for  dealing  with  matters  relating  to  the 
tramway  industry  outside  the  scope  of  the  Association  as 
such,  more  particularly  with  regard  to  wages  and  labour 
questions  generally.  One  of  the  important  functions  of  the 
Conference  was  to  elect  lepresentatives  of  the  industry  to  sit 
OD  the  National  Industrial  Joint  Council,  and  the  Municipal 
Tramways  Association  had  now  a  similar  organisation,  'thus 
the  municipal  and  tramway  undertakings  had  representatives 
who  met  on  common  ground  to  deal  with  matters  of  common 
interest.  During  the  past  year,  as  in  the  preceding  two  years, 
labour  and  wages  questions  had  constituted  the  most  important 
matters  which  had  had  to  be  dealt  with,  and  much  time  and 
work  had  been  devoted  to  them  by  the  various  representatives 
on  the  National  Joint  Council.  Mr.  Tegetmeier  relatea  the 
difficulties  which  had  had  to  be  encountered,  especially  with 
regard  to  wages,  which  culminated  in  the  trouble  of  last  year 
when  strikes  were  threatened  and,  indeed,  in  some  places, 
actually  took  place.  The  position  now  was,  however,  that 
undertakings  had  been  graded  into  three  groups  according  to 
local  conditions  and  hnancial  capacity  to  pay  certain  rates  of 
wages,  and  the  latest  settlement  had  been  to  take  the  best 
rate  of  wage  in  each  district  and  add  3s,  'is.,  and  Is.  per  week 
respectively,  there  being  a  slide  up  or  down  according  to  the 
index  figure  for  the  cost  of  living;  the  rise  or  fall  was  Is.  for 
every  5  complete  points,  and  the  adjustment  was  made  every 
three  months,  the  index  figure  upon  which  the  adjustment  was 
to  be  made  being  TiS.  At  the  moment  the  index  figure  was 
119,  so  that,  assuming  that  no  other  change  took  place  before 
the  next  quarterly  revision,  there  would  be  a  reduction  ol  .3s. 
per  week  in  wages.  The  large  increases  in  wages  which  had 
been  taking  place  had  put  the  tramway  industry  in  a  very 
difficult  position,  and  it  had  only  been  able  to  carry  on  by 
reason  of  the  Temporary  Increase  of  Charges  Act  of  IQiO, 
which  enabled  the  undertakings  to  charge  such  fares  as  would 
give  them  a  leasonable  profit  and  a  reasonable  return  on  their 
capital.  Such  increases,  however,  could  only  be  made  after 
application  to  the  Ministry  of  Ti-ausport,  and  already  7o  under- 
takings had  obtained  ordeis  under  the  Act.  Others  had  been 
able  to  make  increa.ses  in  their  fares  under  their  own  private 
Acts  of  Parliament.  Among  the  other  matters  which  had 
called  for  the  attention  of  the  .Association  during  the  year  was 
some  relief  for  tramway  umlertakings  from  the  heavy  burdens 
hnposed  upon  them  in  respect  of  road  maintenance,  but  cer- 
tain amendments  proposed  by  the  Association  to  the  Eoads 
Bill  of  19'20  were  not  accepted  by  the  Minister  of  Transport. 
More  recently  further  representations  had  been  made  on  the 
subject,  but  a  communication  had  been  received  from  tlie 
Minister  of  Transport  to  the  eftect  that  he  could  not  see  his 
way  to  promote  legislation  for  the  purpose  of  relieving  tram- 
way authorities  from  their  statutory  obligations  under  Section 
"28  of  the  Tramway  Act  of  1870  or  to  make  any  contribution  to 
the  cost  I'eferred  to  out  of  the  Road  Fund.  There,  unfor- 
,  tunately,  the  matter  remained  for  the   present. 

The  following  members  of  Council  retired  : — Messrs.  F. 
Coutts,  E.  H.  Edwardes,  H.  England,  A.  L.  C.  Fell.  Alderman 
R  Mayne  and  Mr.  W.  Shearer.  To  fill  the  vacancies  the  follow- 
ing were  elected  :— Messrs.  W.  V.  Edwards.  11.  J.  Howlev, 
-  .McClill  (Balfour,  Be;itty  &  Co.),  F.  E.  dripper,  .1.  K.  Bruce, 
and  T  Bultin. 

The  annual  business  mei'ting  closed  with   Ihe  re-election  nt 
the  Hon.  Auditor,  Mr.   A.  \V.  Chalmers. 
Two  papers  were  then  read  and  discu.ssed.  Aldmnnn  Smitb- 
liii   of  Leeds  being  in   the  Chair.     The  first   was   "  Trinii\\:iv 
Iriuk  .Maintenance,"  bv  Mr.   R.  B.  Holt. 


Tramway  Tract.    Maintenance. 

Hv  Rout.  R.  Hoi,t,  M.r.Mix'H.E.,M.lNST.C.K.I .  {Ah«lnul.) 
Tin;  standard  of  track  iii:iiiit<mance  lias  suffered  a  .serious  set- 
back in  conse(iuence  of  the  war  and  its  aftermath  of  industrial 
ui.rest,  high  wages,  .shorter  working  hours  and  increased  cost 
(]f  materials.  The  standard  to-day  on  many  tracks  is  that  of 
over  1.5  years  ago.  In  consequence  of  the  almost  entire  neg- 
lect, during  the  war,  the  whole  of  the  improvements  effected 
during  the  reconstruction  period  have  been  lost;  the  standard 
has  deteriorated,  and,  as  a  natural  conseiiuence,  slower  speeds 
and  uncomfortable  travelling  are  general.  .\s  reserve  funds 
have  vanished,  in  most  cases,  and  revenues  do  not  as  yet  per- 
mit of  an  adequate  amount  of  reconstruction,  renewals  are  of 
rare  occurrence,  and  the  life  of  rails  and  pavement  is  being 
prolonged  to  the  fullest  extent  by  means  of  rail  hardening, 


groove  deepening,  the  building-up  of  hanamered  joints  by  the 
arc  and  autogenous  welding  processes,  the  reversal  of  paving 
setts,  and  the  replacement  of  sett  paving  by  monolithic  sur- 
faces of  asphalt  and  tarred  macadam. 

With  regard  to  nev,  rails,  recent  experience  indicates  that 
it  is  essential  that  rails  shall  be  rolled  with  deeper  grooves 
from  steel  of  a  more  durable  quality  than  that  obtained  under 
the  standard  specification.  In  this  country  rail  grooves  aDout 
li  inches  deep  have  been  adopted  by  the  Liverpool.  Hull,  and 
Lancaster  tramways.  There  is  no  disputing  the  fact  that  a 
deep  groove  is  essential,  and  it  is  tlie  duty  of  the  Standards 
Committee  to  take  cognisance  of  this  and  other  requirements 
111  order  that  they  may  direct  the  necessary  changes,  for  with- 
out their  supervision  the  elements  and  advantages  of  stan- 
dardisation will  be  lost.  Cne  square  inch  of  additional  sec- 
tional area  represents  approximately  a  10  per  cent,  increase  in 
the  total  weight  of  the  rail,  and  the  writer  suggests  that  this 
might  be  counterbalanced  by  reducing  the  width  of  the  (langes. 
At  the  same  time  the  rolling  mill  difficulties  would  be  de- 
creased. 'Ihere  is  no  reason  for  any  paved-in  British  tramway 
rail  to  have  a  flange  7  inches  wide;  this  could  be  reduced  to 
as  little  as  5  inches  with  advantage.  , 

The  wear  of  rails  is  exceedingly  variable,  and  comparisons 
are  not  readily  made  between  the  wear  of  rails  on  different 
undertakings  in  consequence  of  variations  in  the  design  and 
equipment  of  the  roUing  stock  and  the  local  conditions. 

Gaugings  obtained  by  means  of  the  Sandbcrg  Hail  Wear 
Gauge,  which  has  been  specially  designed  to  record  accurately 
to  within  4/f,0UUths  of  an  inch,  show  that  the  wear  of  the  rail 
jirofile  varies  considerably  on  different  systems.  On  many  of 
the  rails  where  track  brakes  arc  used  there  is  a  pronouncea  in- 
crease in  the  inclination  of  the  tread  towards  the  groove; 
whilst  very  httle  wear  is  taking  place  on  the  outride  of  the 
rail  tread,  a  very  considerable  loss  of  metal  takes  place  on 
the  gauge  side,  and  if  this  rate  of  wear  continues  the  wheel 
llanges  will  soon  touch  the  floor  of  the  groove. 

M  last  year's  Conference  of  the  Association  Mr.  Ireland,  in 
the  discussion  on  Mr.  Fringle's  paper,  stated  that  the  worn 
profile  of  the  rail  was  brought  about  chiefly  by  the  shape  of 
the  tire,  and  that  "  the  area  of  contact  had  a  definite  bearing 
on  the  subject."  He  had  discovered  by  actual  experiment 
that  "  the  load  per  square  inch  of  contact  v\as  about  65  tons, 
from  which  it  was  obvious  that  the  tire  was  being  overloaded 
to  such  an  extent  that  it  would  not  keep  its  shape  for  any 
length  of  time,  and  that  loss  of  metal  through  detrusion  took 
place,  and  that  it  followed  that  whatever  the  shape  ol  the 
rail  to  begin  with,  it  was  ultiniate!y  rolled  to  the  shape  of  the 
tire."  The  writer  agrees  with  Mr.  Ireland  in  regard  to  the 
over-stressing  of  the  metal  in  both  the  tire  and  the  rail  tread, 
and  it  is  obvious,  in  many  cases,  that  the  elastic  limit  ol  the 
steel  is  exceeded.  In  view  of  the  increase  in  weights  and 
speeds  of  tramway  cars  it  is  up  to  the  track  engineer  to  safe- 
guard his  rails  against  the  effects  of  the  excessive  compressive 
stresses,  which  are  admittedly  responsible  for  abnormal  tire 
and  rail  wear  which  result  in  detrusion,  battering,  and,  in  the 
opinion  of  many  authorities,  in  rail  corrugation. 

The  precise  cause  or  causes  of  rail  corrugation  have  not  yet 
been  determined,  but  the  Kail  Corrugation  Committee,  "on 
which  members  of  the  Association  served,  definitelv  established 
the  fact  that  corrugations  do  not  exist  m  the  rails  as  received 
from  the  mills.  W  hatcver  the  origin  of  the  force  may  be.  its 
culminating  effect  is  to  exert  such  pressure,  through  the  wlieel, 
on  the  rail  tread  that  the  elastic  limit  of  the  steel  is  exceeded. 
It  is  evident  that  consideration  should  be  given  to  the  mauu- 
lacture  of  rails  possessing  superior  wearing  properties.  For 
many  years  the  writer  has  endeavoured  to  bring  the  fact  home 
that  rails  of  the  standard  composition  and  quality  are  not 
suitable  for  the  work  they  have  to  perform.  'Jiie  tensile 
strength  of  the  .standard  rails  is  approximatelv  4,5  tons  per 
square  inch,  and  the  elastic  limit  is  only  about  -20  tons  per 
.square  inch,  the  Brinell  hardness  nmnher  being  less  than 
•Jtn}.  .Mr.  Stephen  Sellon  recommended,  as  a  preventative 
of  rail  corrugation,  that  the  elastic  limit  of  the  steel 
slionkl  be  raised  to  60  tons  per  square  inch,  and  in  view  ol  Mr. 
Ireland's  statement  it  would  appear  that  even  this  is  barelv 
siiliicient,  with  heavy  cars  of  the  London  County  Council  tvpe. 
lo  resist  the  pressure  exerted  through  the  wheel  tire  anil  lo 
prevent  the  detrusion  of  wheel  and  rail  metal. 

The  time  is  apparently  opportune  for  the  Standards  As.soi-ia- 
tion  to  consider  the  revision  of  the  Tranirail  Specification,  and 
in  doing  so  it  is  recommended  that  in  specifying  the  chemical 
composition  this  should  be  merely  a  guide  for  the  manufac- 
turer as  to  the  composition  and  limits  of  impurities  considered 
to  be  likely  to  produce  a  material  of  the  required  mechanical 
properties.  The  siHvilication  should  not  insist  on  the  com- 
position being  rigidly  adhered  to.  provided  the  mechanical  and 
s|XH'ial  tests  are  fulfilled. 

Many  factor.s,  such  as  bad  conditions  of  casting,  improi>er 
heat  treatment,  burning,  \-c.,  may  introduce  defects  infinitely 
wor.s<>  than  the  mere  presence  of  a  few  hundredths  per  cent, 
of  sulphur  and  phosphorus,  and  such  defects  may.  without 
careful  suivrvision.  fail  to  be  revealed  by  either  the  ordinary 
mechanical  or  chemical  tests.    The  tendency  is  for  an  iudateii 
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valae  to  be  placed  ou  the  results  of  chemical  analysis,  and  most 
:ipeci6catioDS  overlook  one  of  the  most  important  mechanical 
properties  of  steel  in  relation  to  its  behaviour  in  service,  i.e., 
the  elastic  limit,  and  to  attach  undue  importance  to  thi- 
iiltimate  strength,  to  which  it  bears  no  necessary  or  nxed 
relation.  The  most  advisable  method  of  obtaining  a  high 
elastic  limit  combined  with  the  necessary  toughness  as  by 
means  of   suitable  heat   treatment. 

The  superior  physical  and  wearing  pioperties  possessed  by 
rails  treated  by  the  Sandberg  Sorbitic  process,  which  is 
applied  at  the  rolling  mills,  are  demonstrated  by  the  very 
severe  operating  tests  which  have  been  carried  out  ou  the 
Turkey  Hill  curve  of  the  Pennsylvania  Railroad,  U.S.A.,  over 
a  period  of  two  years,  and  it  has  been  ascertained  that  the 
increased  life  of  the  sorbitically  treated  rails  was  85  per  cent. 
During  the  test  the  actual  loss  of  metal  ou  the  treated  rails  was 
a  httle  over  7  lb.  per  yard,  whilst  on  untreated  rails  the  loss 
was  over  13  lb.  per  yard.  The  effect  of  the  sorbitic  treatment 
is  to  increase  the  elastic  limit  of  the  steel  by  approximately  ]0 
tons  per  square  inch. 

The  Woods-Oilbert  re-modelling  process  is  an  effective 
method  of  prolonging  the  life  of  existing  rails.  By  this  process 
the  floor  of  the  rail  groove  is  milled  away  to  the  extent  of 
about  5/16ths  of  an  inch,  thus  allo\^ing  the  wheel  flanges  to 
travel  free  of  the  groove  for  a  considerable  jwriod,  and  clearing 
away  the  irregular  ridges  of  extruded  metal  near  the  gauge 
line.  The  depth  of  the  metal  remaining  in  the  groove  after  the 
milling  operations  should  not  be  less  than  .5/16ths  of  an  inch. 
Excellent  salvage  work  has  been  carried  out  on  numerous 
undertakings  throughout  the  country  in  the  way  of  repairs  to 
hammered  joints  by  means  of  the  electric  arc  and  autogenou.s 
welding  processes.  Considerably  more  use  is  now  being  tuade 
I  if  the  arc  welding  process  than  in  pre-war  days,  and  from 
what  the  writer  has  segn  it  is  likely  to  develop  in  popularity, 
as  it  is  independent  of  outside  sources  in  regard  to  suppUes. 
The  deposited  metal  should  be  of  the  same  chemical  composition 
and  hardness  as  the  rail  itself.  Tlie  metal  in  many  of  these 
repaired  joints  is  much  softer  than  the  rail  upon  which  it  is 
deposited,  and  analy.^es  reveal  that  the  deposited  metal  is 
generally  lower  in  carbon.  Such  metal  cannot  be  expected  to 
withstand  the  effects  of  a  heavy  high-speed  car  service  satis- 
factorily for  any  length  of  time.  It  is  essential  to  ensure  that 
a  sufficient  amount  of  carbon  pa.sses  through  the  arc  or  flame 
into  the  deposited  metal.  This  can  be  arranged  to  some  extent 
m  the  case  of  the  arc  welding  process  by  regulating  the  length 
iif  the  arc.  In  repair  welding  of  this  description  it  is  well 
w  orth  the  additional  expense  to  have  the  fi.shp!ates  spot-welded 
to  the  rails  as  in  the  practice  (.f  the  Rail  Welding  Compan\ , 
London.  Where  the  joints  arc  not  too  badly  battered,  excellent 
results  are  being  obtained  by  means  of  a  single  Thermit  weld. 
In  the  "  Insitu  "  Rail  Hardening  Process,  patented  by  Mr. 
(;.  P.  Sandberg  over  four  years  ago.  an  oxy-acetylene  installa- 
tion mounted  on  a  truck  is  propelled  slowly  by  hand  along 
the  track,  whilst  the  flames  from  specially  designed  burners 
impinge  upon  the  tread  of  the  rail;  a  .small  iirea  of  the  tread 
is  raised  U>  a  temix-rature  above  the  critical  range,  and  iimne- 
diately  behind  the  flames  jets  of  water  are  sprayed  upon  the 
rail,  thus  quenching  and  cooling  the  treated  portion.  The 
treatment  produces  a  hardening  effect  for  a  depth  of  about 
i  in.,  the  outer  portion  to  a  depth  of  fully  i  in.  consisting  of 
martensite.  and  therefore  of  the  maximum  hardness.  Up  to 
date  over  KK)  miles  of  track  have  been  treated  on  2B  of  the 
most  important  tramways  in  the  kingdom,  and  orders  have 
been  obt-ained  for  the  tn-atment  of  a  further  '.M)  miles  ol  track, 
lln  the  average,  the  wear  cjf  the  untreated  rails  is  alxint  '21 
limes  that  of   the    treated   jails. 

Very  considerable  difficulty  has  been  exiierienced  during  the 
past  few'  years  with  ifgard  to  the  maintenance  of  the  track 
paving.  Very  satisfactory  track  pavements  can  be  obtained 
from  the  use  of  both  asphalt  and  tarred  macadam,  either  with 
or  without  a  course  of  .setts  alongside  the  rail.  The  cost  of 
points  and  crossings  and  tramway  layouts  is  a  very  serious 
item  in  these  days,  and  engineers  are  building  their  own 
junctions  with  scarfed  crossings;  a  much  betti'r  job  can  lie 
made  than  formerly,  in  consequence  of  the  availability  of  the 
arc  and  autogenous  welding  priK-es.ses.  Considerable  econo- 
mies could  be  effected  by  the  use  of  shorter  and  lighter  points 
and  crossings.  The  design  of  points  and  point  mechanism 
requires  considerable   simplification. 

Mr.  Holt  added  that  the  description  in  the  paper  of  the 
Kail  Welding  Company's  process  was  not  quite  up  to  date. 
He  understood  the  present  jiractice  was  to  entirely  weld  up 
the  horizontal  joints  between  the  bead  and  the  flange  of  the 
rail  and  the  tish  plates,  and  nut  id  cut  nut  defective  joints. 

Dl.SCIJSSlON. 

Mr.  A.  XoKTOiV  said  that  the  post-war  coat  of  maintenance 
had  kept  lailb  in  service  long  after  their  effective  life,  but 
the  Sandberg  process,  according  to  the  paper,  had  been  in- 
strumental in  getting  a  very  much  longer  life  out  of  the 
rails.  At  the  same  time,  the  operation  seemed  a  somewhat 
costly  one.  He  agreed  with  the  author  that  to  deepen  the 
depth  of  the  groove  of  tram  rails  Irom  H  in.  to  H  in.  would 
be  a  good  thing.  With  regard  to  special  track  work,  it  was 
frequently  specified  that  the  depth  of  the  groove  .should  not 
exceed  5/16  in.,  but  the  effect  of  that  «as  that  the  tire  often 
ran  over  the  grooves,  which  wore  the  tire  away  and  did  not 
stop   the    bumping    which    took    place    at   the   special    track 


work.     It  would   be   very  much  better  to  keep  the  depth  of 
the  groove  at  the  special  track  work  the  same  as  the  neight 
of   tUe    tire   flange,   which    was   fixed    at  9/16  in.    for   most  | 
sections   on    British    tramways.      Xi    that    was  reduced   there 
was  a  risk  of  the  tire  mounting  the  siiec-ial  track  work  when 
going  at  high  speeds.     \\  ith  regard  to  the  effect  of  detrusion,  | 
referred  to  m  connection  with  Mr.  Ireland's  paper  before  the  I 
Association  last  year,  with  which  the  present  author  agreed,  | 
it  would  be  interesting  to  know   the   width  of   the  tires  and  I 
also  the   angle  of  inclmation   as  originally   placed  in  service,   1 
because    that    had   an    important    bearing    ou    the    question.   \ 
Considerable   importance   also   attached    to   the   tires   on   the  I 
same   axle  being   of  equal  hardness.      With  the  tendency  to  i 
increase    the  hardness  of   the  tires,  one  would  imagine  that 
there  would  be  a   proportionate  increase  in   the   hardness  of 
the  rails.     A  recent  American  specification  shewed  0.7  to  0.85 
carbon.  0.2  silicon  and  0.6  to  0.9  manganese,   the  maxunum 
stress  being  50  tons  and  the  elongation  b  per  cent.     Brittle- 
ness  had  not  the  same  vital  effect  in  the  case  of  tramways 
as  railways,   because  in  the  former  case   the  rails  were  sup- 
ported over  their  entire  length.     At  the   same  time,   brittle- 
ness  could  be  overcome  by  suitable  heat  treatment,  and  the 
greater  expense  thus  involved    was   more    than    compensated 
for   by    the    longer   lile.      Moreover,    experience    had    stiowu 
that  a  slightly  higher  percentage  of  phosphorus  and  sulphur 
than  usual  was  not  deleterious.    There  was  a  good  deal  yet  to 
be  learned  by  the  steel  makers  in  the  production  of  perfect 
rails.     Referiing  to  the  British   Standard  Specifications,  Mr. 
Norton  said   that  these  did  not  always  receive  the   publicity 
they  deserved,   but  he  believed  that  steps  would  be  taken  in 
future  to  remedy  that.    The  lire  specification  had  been  a  work 
of  years,  but  it  was  now  completed  and   would   be  published 
in  a  few  days.     Whilst  a  standard  width  had   been  adopted, 
the   question    of   standardising    the   wheel  centre   was  a   very 
much  more  difficult  matter.     If  users  could  standardise  their 
wheel  centres  it  would  help  the  makers  very  much  indeed. 

Mr.  W.  V.  Edw.mids  (Hastings)  asked  for  more  information 
with  regard  to  the  regulation  of  the  arc  in  rail  welding. 
He  had  been  welding  rails  by  this  means  for  some  years, 
and  although  a  good  job  could  be  made  in  building  up  joints 
of  the  ordinary  rails,  there  was  considerable  difliculty  in 
making  u  satisfactory  job  with  manganese  steel  points  and 
crossings.  He  had  tried  several  diff'erent  classes  of  electrode 
but  had  never  yet  found  anything  reliable.  If  they  could  be 
told  the  length  of  arc,  which  was  an  important  factor,  it 
would  be  intei'esting.  Also,  would  the  author  recommend  the 
use  of  manganese  steel  in  building  up  special  track  work  or 
even   for   ordinary  rails. 

Mr.  W.  Thom,  speaking  of  naiTow-  versus  wider  flanges  for 
rails,  said  his  experience  was  that  the  wide  flange  was  the 
best.  Many  of  the  rails  bought  years  ago  were  quite  as  good  as 
the  best  that  could  be  obtained  now.  They  wanted  to  have 
ihe  rails  made  in  this  country  if  possible,  but  if  the  manufac- 
turers w'ould  not  support  them  by  giving  them  the  right 
article  at  a  proper  price,  there  was  no  alternative  but  to  go 
abroad. 

Mr.  E.  B.  Pickering  said  that  some  time  ago  the  author 
published  a  book  in  which  he  urged  steel  rail  makers  to  make 
long  points  for  special  track  work,  and  as  a  result  he  induced 
his  firm  to  take  the  matter  up.  That  was  done,  but  now  he 
noticed  the  author  advocated  S  ft.  6  in.  points  instead  of 
J5  ft.  points,  and  he  would  like  to  know  the  reason  for  the 
change.  The  reason  originally  put  forward  for  the  longer 
manganese  steel  points  was  that  they  gave  very  muc'h  sweeter 
running  on  the  special  track  work.  The  maintenance  of 
points  was  an  important  matter,  and  there  could  not  be 
such  .satisfactory  maintenance  with  an  «  ft.  0  in.  point  a.i 
with  the  longer  point. 

Mr.  E.  J.  HowLEi'  referred  to  the  difliculties  of  bringing 
out  standard  specifications,  many  of  which  took  such  a  long 
time  to  agree  upon  that  they  were  out  of  date  by  the  time 
they  were  published.  Most  standards  were  a  sort  of  com- 
promise, owing  to  the  conflicting  views  of  those  concerned. 
Quite  recently,  the  Committee  had  been  working  on  a  new 
form  of  rail  at  the  instance  of  Mr.  Fell,  but  there  had  beeu 
great  opjiosition  to  altering  the  existing  standards  for  the  96 
and  JO-l-lb.  rails,  and  these  were  going  to  remain.  The  new 
rail  which  was  going  to  be  called  No.  8,  was  a  heavy  rail  of 
about  HI  lb.  and  7  inches  deep.  It  would  have  a  depth  of 
groove  of  1-7/16  in.  In  the  specification  the  chemical  com- 
position was  .set  out  .sejiarately  for  open-hearth  and  Bessemer 
rails,  the  open  hearth  having  0.6  to  0.7  carbon,  which  was 
much  higher  than  had  been  used  in  this  country.  Many 
uudertii kings  had  been  using  American  rails,  which  were 
higlicr  Ibaii  this,  and  be  must  say  that  th(!  rails  of  the  Lorain 
Steel  Co.  showed  great  resistance  from  the  ])oiut  of  view  of 
corrugation.  There  "were  objections  to  the  use  of  Bessemer 
rails,  but  he  believed  there  was  a  hope  that  we  might  get 
a   harder  rail   in    the  future. 

Mr.  P.  Bl.a.nd  agreed  with  the  use  of  deep  grooved  rails.  .\s 
a  member  of  the  i5ritish  Engineering  Standards  Cormuittee 
dealing  with  tramway  rails,  he  regretted  that  a  long  time 
was  taken  in  preparing  the  specifications,  and  he  believed  if 
the  manufacturers  had  been  left  to  do  it.  the  standard  specifi- 
cation would  have  been  issued  long  ago.  He  imagined  the 
author  was  advocating  shorter  points  because  of  the  cost,  and 
it  should  be  remembered  that  the  co.st  of  tramway  rails  did 
not  increase  pro  rata  to  all  other  commodities  of  life,  and 
there  was  not  now  a  sufficient  demand  to  cause  a  wholesale  fall 
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ill  price.    With  regard  to  special  track  work,  he  thought  there 
was  need  for  siuiplitieation  of  the  fittings. 

Major  Caldwkll  .said,  in  connection  with  the  arc  welding 
process,  that  there  was  too  much  metal  shown  in  the  illustra- 
tions in  the  paper,  and  that  better  results  would  be  obtained 
with  a  single  run  weld  instead  of  what  appeared  to  be  more 
(ir  le.ss  of  a  mould.  Tests  had  been  carried  out  on  th/- 
Manchester  system  by  the  Woods  Gilbert  people,  using  light 
vvelda  instead  of  the  heavy  welds,  the  advantage  of  the  light 
weld  being  that  the  strength  of  the  weld  was  really  obtamed 
liy  fusion  in  the  first  place,  [f  fusion  was  not  perfect  in 
the  first  layer,  then  it  did  not  matter  how  much  metal  was 
added  afterwai'ds.  Such  a  weld  on  the  Manchester  rails 
withstood  .56. .5  tons  before  it  broke,  and  then  the  fracture 
was  at  a  distance  from  the   weld. 

Mr.  C.  Burnet  (of  the  Rail  Welding  Co.)  exhibited  some 
samples  of  rails  treated  by  his  company's  process,  which  had 
been  in  operation  since  1914,  and  said  he  did  not  know  that 
Manchester  had  any  claim  to  have  originated  the  type  of 
weld  which  the  previous  speaker  had  referred  to. 

Mr.  W.  T.  RoBSON  said  that  not  very  much  carbon  was 
passed  through  the  arc.  and  tne  hardness  was  obtained  by 
adding  a  hardening  powder  as  ttie  work  was  being  done.  With 
regard  to  special  track  work,  when  the  author  wrote  his  book 
on  permanent-way  work,  electric  welding  was  hardly  known. 
but  since  then  it  had  enabled  tramway  engineers  to  build 
their  owm  points  and  crossings,  and  he  expected  it  was 
entirely  a  question  of  economy  which  had  induced  the  author 
to  raise   this   point. 

Mr.  Holt,  briefly  replying  to  the  discussion,  said  he  had 
never  done  any  electric  welding  with  manganese  steel  rods. 
As  to  the  length  of  the  arc,  he  had  heard  experts  say  that 
more  carbon  was  liable  to  be  carried  over  the  shorter  arc. 
With  regard  to  the  greater  wearing  properties  of  rails  made 
years  ago.  those  were  made  with  more  regular  heats  than 
was  now  the  case;  but  if  tramway  authorities  were  prepared 
to  pay  the  price,  they  could  have  a  better  article.  The  whole 
trouble  was  one  of  first  cost.  Similarly,  since  he  wrote  his 
book  conditions  had  changed  very  materially.  There  were 
tramways  now  without  any  money  at  all.  and  if  the  makers 
hoped  to  sell  points  and  cros.sings  they  must  be  made  very 
much  cheaper;  unless  these  things  were  made  cheaper  tram- 
ways would  go  out  altogether.  He  believed  a  satisfactory  10  ft. 
point  could  be  made  to  take  fish  plates.  He  knew  of  important 
tramway  undertakings  which  were  building  important  junc- 
tions, and  by  the  aid  of  welding  were  able  to  make  a  very 
much  cheaper  job  than  formerly.  Therefore,  unless  Sheffield 
turned  out  cheaper  stuff  it  would  find  someone  else  taking  the 
business  from  it.  If  a  softer  metal  was  used,  it  would  not  be 
possible  to  harden  it  by  any  exothermic  method  afterwards. 
,\  deeper  groove  w-as  necessary,  and  if  the  Standards  Associa- 
tion did  not  take  this  mater  in  hand,  tramway  engineers  would 
find  a  way  of  .settling  it  them.selves. 

{To  he  cnnrliiHrd.) 


THE     "EDISWAN"     HOUSE-WIRINQ    SYSTEM. 

The  subject  of  house  wiring  is  of  so  much  importance  that 
every  means  by  which  the  work  of  installation  can  he  cheaji- 
'■ned  calls  for  careful  scrutiny,  and  we  were  pleased  to  have 
the  opjiortuuity.  last  week,  of  inspecting  a  new  sy.stem  dc 
vised  by  Mr.  F.  C.  Raphael,  manager  of  the  cable  and  wii-ing 
department  of  the  Edison  Swan  Electric  Co..  f^td.  The 
essence  of  this  system  is  simplicity,  w-hich  is  attained  v\  ithout 
loss  of  other  desirable  (jualities,  and  it  is  claimed  that  its  use 
will    result    in    economy   of    tiiiu'    nod    laliour,    that    it   can    be 


Flu.   1.     Biimum;   KlNU. 

installed  satisfactorily  by  workmen  who  are  not  highly  skilled, 
and  that  it  offers  little  scope  for  bad  workmanship. 

The  cable  used  presents  no  .special  features  of  novelty, 
being  of  the  60(3-megohm  class,  rubber  insulated,  and  sheathed 
with  metal  alloy,  flexible  enough  to  allow  of  sharp  bends, 
but  stiff  enough  to  be  fixed  with  clips  without  sagging:  it 
is  supplied  single  or  twin,  the  conductors  in   the  latter  case 


having  tapes  of  different  shades  and  the  sheathing  being  of 
flattened  section. 

The  standard  sizes  range  from  0.044  in.  diameter  to  3/'20 
S.W.G.,  and  the  cable  is  dispatched  on  small  drums,  each 
containing  110  yards. 

The  characteristic  feature  of  the  system  is  the  bonding 
ling  dig.  1),  for  the  purpos«?  of  connecting  together  the  metal 
slicathings  of  the  lables  at  ceiling  roses,  switches,  and  other 
fittings.  It  consists  of  a  ring  of  soft  tinned  brass  in  which 
there  are  four  slots,  the  sides  of  which  are  formed  so  as  tn 
allow  the  metal-covered  cable  to  pa.ss  through.     The  outer  and 


Pici.  2.— Three-way  Wood  Block. 

inner  diameters  of  the  bonding  ring  are  the  same  as  the  outer 
and  inner  diameters  of  the  wood  block  (fig.  2)  and  the  blocks 
are  provided  with  grooves  to  fit  the  bonding  ring  and  cable. 
When  the  block  is  screwed  down  in  the  ordinary  manner. 
the  cable  is  gripped  on  both  sides  by  the  bonding  ring,  and 
perfect  electrical  contact  is  made.  No  small  screws  an(l  nuts 
are  required,  the  necessary  bonding  is  ojptained  simply  by 
screwing  down  the  wood  block  by  means  of  the  usual  wood 


Pig.  .3.— Block  and  Ring. 

screw  through  its  centre  (fig.  3).  It  is  always  possible,  when 
inspecting  the  completed  work,  to  .see  whether  the  bonding 
ring  has  lieen  properly  inserted,  as  the  edge  and  the  turned- 
up  portion  are  visible  at  the  sides  of  the  block. 

In  the  case  of  back  entry,  a  wing  of  lead  is  turned  back 
tiMiii  the  cable  and  inserted  in  the  slit  in  the  bonding  ring 
Irnni  the  inside,  a  plain  block  being  then  used,  which  presses 
tlic    lead    and   the  ring   into   intimate   contact  when    screwed 


Fig.  1— .Tdnction  Box. 

home.  Roth  side  aufl  back  entry  cables  can  be  bonded 
under  the  same  block.  The  bonding  ring  is  "  universal."  any 
ways  not  utilised  being  pressed  flat  when  the  block  is  screwed 
home. 

The  wood  blocks,  for  which  patent  rights  are  being  obtained. 
are  supplied  ready  grooved  for  the  cable,  in  imitation  walnut 
and  white  enamel  finishes.  3J  in.  in  diameter  outside.  v;|  in. 
inside,  and  1  in.  thick.  As  the  bonding  ring  occupies  no 
space  inside  the  block,  the  whole  of  the  interior  is  aviilable 
for  slack  cable.  .-V  "universal"  -J-way  block  alone  need  be 
stocked,  as  all  the  ways  need  not  be  occupied,  but  blocks  with 
one.   two,  or  three  ways  are  also  supplied.     To  preVetit  any 
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possible  damage  to  the  slack  cable  by  the  centre  screw,  an 
insulating  bush  may  be  slipped  over  it— but  this  is  not  really 
necessary. 

The  "  Ediswan  "  juuction  box  is  made  in  the  form  of  a 
universal  4-way  box  (tig.  4);  it  consists  of  a  heavy  iron  back- 
plate,  a  bonding  ring,  a  porcelain  connector,  and  a  stout 
stamped  iron  cover,  painted  grey.  The  backplate  is  screwed 
to  the  wall  by  a  screw  through  the  centre;  the  cables  are  then 
passed  through  the  bonding  ring  and  connected  as  desired 
with  a  porcelain   connector,  and  the  cover   is   fixed  on   with 


Fio.  5.— Bonding  Strip. 

four  screws  The  parts  can  also  be  used  in  other  combina- 
tions. 

Where  cables  enter  a  distribution  box.  they  are  clamped 
between  a  thick  iron  backplate  and  a  thin  tinned  brass  strip. 
which  ensures  perfect  contact  (fig.  5).  The  earthing  wire 
can  be  clamped  under  the  brass  strip,  but  is  preferably 
soldered  thereto.  Bonding  strips  for  2,  3,  and  6  ways  are 
available. 

One  of  the  neatest  features  of  the  "  Ediswan  "  system  is 
the  method  of  supporting  the  cable.  The  "  cable  fixer  "  is  of 
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Fig.  6. — C.^blk  Fixer  .\nd  Cat. 


lead  .■^trip.  which  is  bent  round  the  cable ;  the  punched  ends 
are  litted  into  a  bronzed  cap  (fig.  6),  and  the  clip  thus  formed 
is  nailed  or  screwed  to  the  wall  or  ceiling  (fig.  7).  The  cable 
is  thus  securely  held  without  risk  of  injury,  there  are  no 
projecting  ends  of  metal,  and  the  time  expended  is  a  mini- 
mum. The  standard  fixers  will  take  two  single  cables  or  one 
twin  cable.  Where  a  larger  number  of  cables  is  to  be  dealt 
with,  lead  strips  can  be  cut  to  a  suitable  length. 

Special    attention    has   been   given   to    the    packing    of   the 
cuiiipanents  in  boxes  containing  convenient  numbers,  saving 
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Fig.  7. — Cable  Fixed. 

space  and  preventing  damage  to  the  parts.  For  example, 
a  box  of  cable  ti.xers  contains  144  caps,  100  straps,  and  10  ft. 
of  lead  strip. 

Every  detail  of  the  "  Ediswan  "  wiring  system,  it  is  claimed, 
conforms  with  the  I.E.E.  Wiring  Rules.  It  is  certainly  very 
neat  and  effective,  with  the  minimum  of  special  parts,  and 
requues  no  special  tools  at  all.  Hence  the  claim  that  the 
system  is  characterised  by  extreme  simplicity  is  justified. 
The  whole  of  the  parts  described  are  made  by  the  company, 
and  a  great  deal  of  ingenuity  and  foresight  has  obviously  been 
expended  upon  their  design. 


sentatives,  they  must  appoint  a  strong  reliable  ma.i  to 
acfas  their  united  representative,  who  mu.st  be  persona  grata 
with  the  Government  and  Municipal  powers  of  the  country. 
The  present  local  representatives  must  keep  in  close  touch  with 
him  and  discuss  any  business,  at  any  rate,  of  an  important 
nature  with  him,   before  tendering. 

Details  as  to  the  wisdom  and  reasons  of  such  an  appoint-  | 
ment  can  only  be  given   at  an  interview,   but  matters  such  | 
as  guarantees,   obtaining  payments  and  especially   final  pay- 
ments, are  points  that  would  come  within  the  ambit  of  the 
duties. 

.\t  any  rate,  with  a  representative  of  such  a  nature,  and 
with  adequate  powers,  there  is  no  reason  why  the  majority 
of  any  bu.?iness  going  should  not  be  obtained  for  Great 
Britain,  especially  when  it  is  borne  in  mind  that  British 
goods  and  workmanship  have  a  reput.ntion  for  good  quality 
as  an  asset  to  start  with. 

Under  the  second  point,  the  objection  often  made  as  to 
British  weights  and  measures  and  money  values  causing  a 
loss  of  trade  is  of  little  importance;  actually  it  may  be  and, 
no  doubt,  often  is,  given  as  the  official  reason  for  turning 
down  a  proposition,  but  it  carries  httle  weight.  The  writer 
can  give  a  very  much  more  pertinent  cause  for  such  rejec- 
tions. Don't  forget  that  the  i'l  sterling  is  known  throughout 
these  countries  and  its  value  thoroughly  well  known,  and  it 
is  value  that  talks  in  the  long  run.  For  instance,  with  sove- 
reigns in  one's  pocket  one  can  travel  throughout  most  South 
.'\merican  countries  and  receive  nominal  exchange  for  them  at 
almost  any  shop  at  which  he  may  make  a  purchase.  The 
writer  has  done  it, on  more  than  one  occasion  just  to  prove 
this  contention;  no  other  country's  gold  can  be  so  used.  It  is 
not  meant  that  catalogues,  letters.  &c.,  should  not  be  made  out 
in  the  language  and  weights  and  measures  of  the  countries 
under  review ;  the  writer  considers  this  to  be  of  great  import- 
ance, but  still  is  of  opinion  that  it  is  of  more  importance  to 
transact  business  in  accordance  with  the  customs  of  the  coun- 
tries as  this  carries  the  most  weight.  Obviously,  details  can- 
not be  discussed  in  an  oj-ien  letter  of  this  nature. 

To  illustrate  the  point,  a  group  of  companies  could  be  made 
for,  say,  railway  work,  comprising  firms  making  in  a  large 
way — Structural  steel  shapes;  corrugated  iron  sheets;  water 
tanks;  artesian  well  pipes  and  tools;  windmills  and  pumps; 
hydraulic  cement;  rails;  points,  crossings  and  special  work; 
bolts,  nuts,  tie  bars,  &c. ;  signalling  apparatus,  mechanical, 
electrical  and  automatic;  carriages  and  wagons;  locomotives; 
workshop  tools,  both  for  iron-working  and  wood-working,  and 
some  less  important  but  necessary  tiades. 

When  considering  the  above,  do  not  conclude  that  because  a 
lot  of  the  railways  are  financed  by  British  capital  and  man- 
aged by  British  men  and  because  business  with  such  railways 
can  be  negotiated  in  London,  the  above  combination  is  not 
necessary.  It  must  not  be  overlooked  that  there  are  a  lot  of 
Government- railways,  as  well  as  other  railways,  financed  by 
other  countries,  principally  France,  as  well  as  a  considerable 
mileage  of  railway  of  a  semi-private  nature. 

.\gain,  with  regard  to  the  electric  supply  industry,  a  com 
bination  should  be  formed  between  makers  of  boilers  and 
.-•uperheaters,  economisers,  steel  chimneys,  reciprocating  en- 
gines, turbines,  generators,  condensers,  economisers.  pipes, 
switch  and  controlling  gearing,  transformers,  rotaries,  motor 
generators  and  motors,  instruments,  meters,  cables,  eartht-n- 
ware  ducts,  feed  and  circulating  water  pumps,  workshop  and 
machine  tools,  other  necessary  details  from  other  groups,  such 
as  structural  steel  shajies,  and  .so  on. 

The  above  list  does  not  pretend  to  be  complete,  but  is  onlv 
indicative  of  the  idea  advanced. 

The  i^erccntage  each  section  should  bear  of  the  expenses  of 
running  the  type  of  representation  suggested  could  readily  be 
arrived  at  by  a  round  table  conference. 

Llanelly,  ''•  '■•  Stewart,  M,Inst.C,r. 

JulyVlth,  1021. 


CORRESPONDENCE. 


Letters  received  by  uh  after  5  p.m.  on  Tuesday  cannot  appear  vntil 
the  following  week.  Correxpondents  slumld  forward  their  commnni- 
cationJt  at  the  earliest  possible  moment,  No  letter  can  be  pi/blished 
unless  we  hare  the  writer's  name  and  address  in  our  possession. 


Competition    in  the    South   American    Market. 

I  have  read  your  leader  in  the  current  is.'-ue  of  your  paper 
re  "Competition  in  the  South  .\merican  Market-"  with 
considerable  interest,  and  generally  the  writer  can,  after 
V2  year.-^'  experience  of  South  America,  confinn  your  remarks. 

The  reasons  \vhy  the  German  trade  is  so  successful  in 
the  South  .■American   Republic  are  : 

(1)  Becauw.  whilst  individual  firms  and  industries  are 
apparently  separately  represented,  actually  they  are  (unoffi- 
cially perhaps)  under  the  control  of  a  guiding  representa- 
tive of  a  central  authority,  who  controls  large  groups  of 
industries. 

'-.'.  They  conform  to  the  business  customs  of  the  countries. 

With  regard  to  the  first  point,  the  remedy  is  for  croups  of 
British  manufacturers  to  come  together  and,  whilst  not 
necessarily    altering    the    personnel    of    theii'   present   repre- 


Charges  for  Service  Mains. 

Your  correspondent,  July  8th  issue,  who  writes  about  "  hold- 
ing up  wiring  contracts,  to  the  benefit  of  gas  companies." 
would  do  well  to  first  find  out  what  the  latter  would  charge. 

I  have  recently  negotiated  two  contracts  for  running  service 
mains  for  electric  power  and  gas  for  furnace  heating,  and 
under  similar  conditions  the  cost  of  the  gas  connection  is  cer- 
tainly the  heavier  of  the  two. 

Your  correspondent  who  signs  himself  "  Disgusted  "  must 
realise  that  owing  to  the  difi'erence  in  money  values  and  the 
consequent  difficulty  in  obtaining  capital,  it  is  only  reasonable 
that  public  utility  companies  should  demand  the  cost  of  these 
connections. 

F.  S.  Paterson, 

l.iiiMliin.  f'nnsultinii  Eiininecr. 

■Inlii  ]4lh.   l(yl. 

Armature  Core  Bands. 

With  reference  to  "  .Armature's  "  letter  in  The  Electricai, 
Review'  of  .July  1st,  I  had  similar  trouble  with  an  armature  nf 
a  motor  direct  coupled  to  a  centrifugal  pump,  running  at 
2.OO0  r.p.m.  The  "  core  bands  "  kept  snreading  after  m 
run  of  6  or  7  hours,  w^hile  the  heavy  end  bands  remained 
l)eifectly  intact. 
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The  spreading  and  bursting  of  the  core  bands  obviously 
.illowed  rails  to  rise  and  strike  the  pole  shoes,  causing  a 
K-rious  "  shut  down." 

The  windings  were  speedily  repaired  and  new  bands  put  on  ; 
lliis  time  I  put  on  double  bands.  The  five  single  core  bands  ol 
\i).  18  S.Vv.G.  wire  were  tirst  put  on  itnd  sweated  up;  then 
'ccond  band.s  of  No.  'i'2  S.W.G.  were  wound  between  the  turns 
111'  the  first— both  hands  were  clipped  at  every  fifth  tooth,  and 
sweated  up  solid.  This  gave  a  more  solid  band — the  con- 
tact area  for  .solder  being  considerably  increased.  The  new 
iirrangement  proved  O.K. 

.1.  .7.  P.  C. 

7-,/;/  mil,  19'21.  


Correspondence  re  the  E.P.E.A. 

I,  too,  am  not  a  member  of  the  E.P.E.A.,  but  I  .should  be 
obliged  lor  ;i  httle  space  in  your  columns  in  order  to  reply 
to  Mr.  Dorey's  letter  in  la.st  week's  Ervikw. 

In  the  first  instance,  I  should  like  to  point  out  to  Mr.  Dorey 
that  the  very  principle  he  is  opposing  is  the  ideal  at  which 
employer  and  union  alike  are  aiming,  namely,  arbitration, 
in  place  (jf  direct-action  methods.  Ho  also  points  out  tliat 
the  "  Orou.sers'  "  letters  tire  him— which  is  indeed  a  great 
shame — but  he,  perhaps,  forgets  that  his  recent  continual 
stream  of  arguments  with  regard  to  the  measurement  of 
k\'V  greatly  tired  myself  and  many  of  my  confederates  in  the 
iipply  industry. 

Air.  Dorey 's  contemptuous  letter  is  undoubtedly  an  insult 
1.0  the  long  and  hard  efi'orts  of  the  E.P.E.A.,  whose  well- 
fought  battles  have  brouglit  about  such  splendid  results  on 
l)ehalf  of  the  previously  ill-paid  electricity  .supply  operatives. 

With  great  pleasure  I  give  both  niy  name  and  addi-ess  for 
publication. 

L.  T.  C.  Russell. 

Springsmire  Power  Station, 

Dudley,   Worcestenshire. 

July  VUh,  1921. 


Village  Blectricity  Supply. 

1  beg  to  enclose  cuttings  with  reference  to  a  proposed 
village  electricity  supply  which  is  under  consideration  at 
Kingussie,  in  the  Highlands.  This  scheme  is  to  be  burdened 
with  the  expense  of  getting  a  Provisional  Order.  Why  is 
I  Ills  necessary?  The  local  Council  is  to  carry  througu  the 
lll^tallatiou.  Many  villages  in  this  part  of  Scotland,  possessing 
■ater  power  at  present  doing  nothing,  are  likely  to  have 
liaratfin  as  an  iliuminant  for  many  years  yet,  through  obstacles 
111'  one  kind  or  another.  As  for  electricity  supply  from  these 
iniirh-talked-of  super-hydro  stations  for  the  whole  of  the  High- 
unds,  it  is  very  doubtful  whether  this  would  be  a  paying 
I'l'iposition,  as  anyone  who  has  a  knowledge  of  this  part  of 
;1h'  country  knows  that  there  would  be  a  considerable  amount 
I  overhead  mains  passing  through  miles  and  miles  of  rough, 
'1  rkbound  country,  where  there  would  not  be  a  single  con- 
Muner  of  the  current.  The  very  severe  winters  in  this  district 
iMnild  involve  costly  maintenance  of  aerial  cables. 

W.  Winferburn, 

Engineer. 
.\viemore,  Inverness-shire. 
July  I9,th,  1921. 

Illie  Act  of  1919  substituted  "  Special  Orders  "  for  "  Pro- 
Msional  Orders."  and  was  intended  to  facilitate  the  grant  of 
^iich  powers  as  are  sought  by  the  Kingussie  Council;  we  think 
ihr  difficulties  suggested  in  the  cuttings  forwarded  by  our 
I'liesiiondent  have  been  exaggerated  somewhat. 

An  alternative  course,  which  presents  no  difficulties,  is  to 
I  "I  Ml  a  small  company  locally  to  supply  electricity  without 
liitutory  powers.  Such  a  company  would  have  a  large  measure 
■  I  freedom,  as  explained  in  our  issue  of  April  22nd,  1921,  p.  511. 
Many  installations  of  this  kind  are  in  existence  in  this  country. 
Kds.  Elec.  Rkv.] 


The  Review  of  "  Armature  Winding." 

L  have  just  noticed  your  review  of  my  book  "  Armature 
\^  inding."  and  I  must  say  that  it  is  not  favourable  to  me 
'  all.    The  only  conclusion  I  can  come  to,  since  my  work  has 

Mi-rally    licen    appreciated    by    readers    of    the    Electricai, 
\  JEW  and  other  joui'nals  of  the  technical  Press,  is  that  you 

list  have  received  a  copy  of  the  book  whicli  does  not  contain 

I  errata  slip; 
a  explanation  of  this.  I  desire  to  point  out  that  the  hist 
proofs  were  checked  on  the  eve  of  my  (feparture  for  the  West 
Indies,  so  that  I  did  not  really  have  an  opportunity  of  checking 
final  proofs.  ■\\"hen  I  received  a  copy  of  the  book  at  Kmgston, 
British  'West  Indies,  some  weeks  after  its  publication,  I  de- 
tected a  number  of  errors,  and  I  at  mu'e  informed  Mr.  Rentoll. 
who  had  slips  printed  and  inserted  in  tlie  book.  T,  per.sonally. 
had  .n  slip  typed  and  sent  to  the  secretary  of  the  Institution 
of  Electrical  Engineers,  to  whom  I  knew  a  copy  had  been 
sent,  hecaii.se  I  had  already  received  an  acknowledgment 
of  it. 


TTie  first  edition  of  this  book  is  almost  sold  out.  and  I  am 
now  engaged  upon  its  revision.  I  desire  to  assure  you  that 
all  errors  will  be  entirely  eUminated  in  the  second  edition. 
Moreover.  I  am  adding  several  new  features  to  the  book  whirh 
will  make  it  a  much  more  valuable  asset  to  the  armature 
winder.  Thanking  you  tor  drawing  my  attention  to  some  of 
the  mistakes. 

Cyril  Sylvester,  A.M. I.E. E.,  A.M.I.Mecb.E. 

Douglas,  I.O.M. 
■I<il\l  loth,  1921. 

Coal  Shortage  and  Oil  Fuel. 

In  reply  to  Mr.  S.  H.  Powlcs's  letter,  I  stated  that  at  least 
three  times  as  much  oil  would  be  used  under  boilers;  1  had 
in  my  mind  the  results  which  were  being  obtained  with  boilers 
at  the  moment  I  wrote  the  letter,  and  the  results  I  had  ob- 
tained with  a  modern  all-Diesel  power  house,  containing 
engines  of  various  makes.  I  could  easily  have  said  four  times 
as  much  per  kWh  and  still  have  been  within  the  figures.  My 
actual  record  for  getting  a  boiler  on  the  range,  which  had 
been  properly  banked  with  coal  and  with  seveial  oil  burners 
fitted,  is  22  minutes;  this  was  only  done  because  of  necessity 
and  not  because  it  improved  the  condition  of  the  boiler.  I 
don't  think  Mr.  I'owles  will  beat  20  minutes  by  a  big  margin. 
The  actual  time  to  get  a  Diesel  on  load  depends  to  a  great 
extent  on  the  number  of  cylinders  and  the  weight  oi  the 
flywheel ;  I  had  a  special  low-speed  traction  set  once  which 
took  about  a  minute,  but  an  emergency  set  in  the  same  station 
would  run  up  in  a  very  few  seconds,  although  it  had  fewer 
cylinders. 

With  regard  to  Indian  native  crews  of  ships,  many  of  them 
can  drive  Die.sels  and  they  can  be  satisfactorily  trained  in  this 
\\ork  in  a  very  short  space  of  time,  seeming  to  have  a  natural 
liking  for  it,  as  there  is  no  coal  trimming  or  other  work 
distasteful  to  them.  So  far  as  English-made  Diesels  are  con- 
cerned, I  have  noticed  that  they  vibrate  more  than  they 
should,  and  1  have  seen  quite  a  number  of  them  giving  trouble, 
mainly  due  to  vibration  and  sluggish  running.  I  own  up  to 
having  ill-treated  one  Diesel  engine,  continuously  for  four  years 
or  so  during  the  war,  and  although  at  the  time  about  18  years 
of  age,  and  suffering  from  permanent  defects,  due  to  a  prema- 
ture birth,  it  was  running  better  at  the  end  of  the  time,  and 
capable  of  taking  a  bigger  overload  than  when  it  was  tirst 
overloaded.  If  there  are  any  points  of  practical  value  in  con- 
nection with  Diesel  engines  I  should  be  glad  at  any  time  to 
discuss  them;  the  scientific  aspect  of  the  problems  seems  to 
be  well  established,  and  the  advantage  of  exhaust  boilers  and . 
feed  heaters  is  now  recognised,  as  is  the  fact  that  the  hot 
circulating  water  may  also  be  of  value.  The  trouble  seems  to 
be  an  operation  ditliculty,  which  I  myself  have  yet  to  discover, 
but  which  has  set  the  "  powers  that  be  "  quite  against  this 
type  of  prime  mover. 

Junior  Charge  Engineer. 

Juh,  ISIh,  1921. 

A  Mysterious  Occurrence. 

\\  ith  reference  to  the  mysterious  earth  lamp  trouble  which 
is  puzzling  "  A.  H.."  I  think  if  he  looks  a  little  closer  into  the 
matter  he  will  find  it  not  so  mysterious  after  all. 

The  most  probable  cause  of  it  is  in  a  faulty  field  coil  of  a 
motor  which  is  flashing  a  large  back  voltage  to  earth. 

It  may  arise  from  insulation  faults  in  coils  such  as  a  solenoid 
or  a  lifting  magnet,  but  at  any  rate  I  think  he  will  be  certain 
to  find  it  is  an  induced  current  of  high  voltage. 

It  frequently  happens  in  steelworks  practice,  and  as  a  cure 
for  the  damage  to  the  earth  sets  I  would  suggest  putting 
another  lamp  of  the  same  voltage  (220)  in  the  earth  wire, 
which  will  give  the  necos.sary  result.  The  dilTerence  is 
that  during  a  dead  earth,  instead  of  one  full  light  showing, 
the  earth  lamp  will  show  a  half  and  one  of  the  mains  a  half. 
In  the  case  of  the  excess  voltage  I  have  mentioned,  the  two 
lamps  have  a  better  chance  of  standing  up  to  it  until  the 
cause  of  the  trouble  is  located  and  removed. 

I  should  be  pleased  to  know  if  "A.  H."  finds  my  surmise 
to  be  correct  in  his  case,  or,  if  not,  where  he  found  the  cau.se. 

Arthur  Coates. 

Stockton-on-Tees. 
Jiihi  ^nth,  1921 


Short-range  Sea  Horizons  for  Cable  Ships. 

With  reference  to  the  letter  of  Capt.  Campos,  I  would 
suggest  that  a  range  tinder  greatly  facilitates  the  use  of  a 
short-range  sea  horizon. 

H.M.  telegraph  ship  AU-il  is  fitted  with  a  9-ft.  Barr  A-  Stroud 
range  finder.  By  utilising  the  astigmatic  lens  tlje  distance 
of  a  flare  or  light  can  be  obtained  at  night  with  great  accu- 
racy at  the  moment  of  observation,  whether  the  ship  be  stopped 
or  moving. 

In  the  North  Sea.  where  pood  horizons  are  rarely  obtained, 
excellent  results  have  been  obtained  by  using  the  lighted  mark 
buoy  in  conjunction  with  the  range  fiuder. 

Walter  H.  Leech. 

Third  rWcrr. 
H.M.T.S.   Alert. 
Julti  loth.  1921. 
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NEW     PATENTS     APPLIED     FOR, 

iNOT  YET  PUBLISHED.) 


1921. 


Stb.hk,s.  Chartered  P.lent  Agenu.  385,  High  Holborn,  London.  \A^C.  1 

(Swi'^U.id.^J^ri.r.'YlIiS';     '"'    "="'""«     "Pparatu.."    Scin.ill 
]l'^'    ;;^'«»^8'^"«"'"s»nd   motors."    T.   S.  Jones.    July   1st. 

^-■^'  !.  ^^'"c  me-isuring    instnimcnts."     A.    S.  Cubitt.     July    1st 

''•*^**-  '    Protective  devices   for  electHr  /-ir<->i;i.  ••     ti.:.'-t.   tl 

Co..  Ltd.  (General  Electric  So.)      JuTy  1st  "•        "'""■''  T-omson. 

17.9«.  ••  Electric   conductors,    and    method   of    iniulating 


UritUh    Thomson-Houston    Co.,    Ltd 


lamp  holders  in  position."    D.  J.  Ev 


July    Is 


Houstun 
Briti-^h 


18.«6.     "Car   control    equipments." 
(Oenenil  Ek-clric  Co.).     July  fth 

an^^Dc'an':"-^';iy  .^S""'"'"'^'"       '-'"■•"*    Electrical   Sturage    Co.,    Ltd  , 

18.461.     ••  Strip    lor  holding   cicctri 
shed  and  W.   W.  bvmper.     July  7th 

Igran^Ei:;t'r;^"2o..T,7"TuV7.h'-""""-"''"'"'"='     Manufacturing     Co.,     .„, 

ci!^..;;^'i^i:  i^:;;?'^'^d;'%^'"-«-""-  "-"--Hn, 

«'«-■     ..  ^I«f.cally.he.-,ted   ovens."     H.    H.   Berry.    July   7th 

18,47».    "  Electric  radiators."    H.  H.  Bero.    July  7th 

18.498.     "Cathode  tul^s."     ...   Dresla   and   W.   Graal.July   7,h.     ,Cerm,„v. 


inis    (or    mea«ur«ii..nt   of   electrical   rr«istancr,.' 


J.   W 


o-Eleclr 


Tt.~^^_  u„    7 r-  ~"-"'-'>"=-,    '"■o    meinoa    ol    msuJating    sar 

"^?^"-'?.'>""°n^Co..    Ltd.    (General    Electric    Co.j.    July   1st. 
Di'.c^'.Ltd'^^i'2'lyX.""    '>°^«-'-"    W.    Clark'  an'd  l-|ark-= 

J!-™     ;;  !!l«"-°-'"^B'«.'ic  "d  polarised   relays."    T.  Lenaghan.    July  1st. 
jJy'^.;       ^'''P'""'  ""■'^'>   ''-"''s."    Creed   S  Co..   Ltd..   and   T.   Lenaghan. 
ghin**iuly  ^tb."""""  "''P*"""'  »)«'t"5."    Creed  &  Co.,  Ltd..  and  T.  Una- 

17«7'    ••'  ^{'■^'^'^'^    p-'IfJ-^  ■;     r     Lenaghan.    July   1st. 
r„      I  ,1        ■'^^""'f"""  of  electric  cables."    Callenders  Cable  i  Construcion 
Co..  Ltd..  and  J.   Urmston.    Julv  2nd.  ».oiib<ruc  .on 

^^'■?'\v.'tT'U;'^y^'''    ^'•■"•'^''^  Cab-ei  Construction  Co.  Ltd  . 

Br'clran<i"^ri'm:'^"S:?Ud"™7u1y'rnd"""-    '^•"    "^    *''^'"""-     ^ 
Fiff'!?J'v"'^L-'''^"'  1°'  ''"'"■=   '■B'l'  holders."    \V.   Barnett.   B.S.T.    Electric 

isnii      "•p''V^"''"'^"'   =""  "^    J-  T»'°'"P«>"-     July  2nd. 
Love'll      Jul  ^d         "  «■"•*'""   '"■■  inwndesccnt  electric  lamps,  &c."     H.  C. 

Di'f!;r  i^l^^'f-""'"'   ^'""""fi"      -^^    ^-R^—' i-     July    2nd.     (Italy. 

.Varii^'  I'l^'S^d''^     instruments    and     relays."     R.     H.    Barbour     and     A.    J. 

18^.     "Process  of    treating   light   lays.    cathode   ra>s.    Rontgen    ra,s.  Jvc    • 
R.    Bengough.     July   2nd.     (Austria.    July  3rd.    l'J20 )  J   .  «>■ 

Ib.Otu.     •■  Electric  switches."     H.  b.  Cooke  and   A    G.  Sutherland,   Ltd    July 


July  8th.  I'W).) 

18,535.     "  Ins.r 
R«onf..    Jiily'glh 
18.530.     "  Candlclamp   holder."     \.  Zabban.     July  8th 

Telephone  receivers  operated  hy  heat."    I..  B.  Miller     JuK   R,h 
Hydrophones."     .\.  Watkins.     July  8th.  ■"     '       ^ 

I.ant.Tns    .ind    r.isings    (or    pl-clrir    lamps,    &r."        R.    k.     He.i 


18.541. 

18.546. 

18.562. 

Julv  Rih. 


PUBLISHED     SPECIFICATIONS. 

pri'ntd"ant"btid"g:^:"nd":M  7;bsS,":nt""pr';:ce:dings  '»^ll"'b:'';"ke^"'   * '"   " 


R.  A.    .Macaulay.     July   4th. 
G.   H.    Hosie.     July  4th. 
C.    r.    Garrard.    A.     H.    Railing 


18.075.    "  Fuse-boxes  lor  electric  cables.' 
18,080.    "  EkK:tric   cabjcs  and    insulators.' 
18,083.     "  Electric    protective   apparatus  " 
and  W.   Wilson.     July  4th. 

G."v'*Twi"M.*'7ily  4^  '"'■'^"^"^    overload    electric    transmission    lines,    Src." 

Juk'Tlh     "^^''^'"''    ■■""'f''s!on    heater."        C.     \V.    Slark    and    F.    M.    .Steele. 

5;e£^^'"'^'^^"-"'^'^^rj".^-~^ 


IBIS. 

J^^J^B^'fJ^'    m^    l^^   ap;Son:1«^,S'  J   ^ 
^•9«f     "T*?'  ?'"''"«'"    "■"  granted.)    (IM.Uo.)  '     "**  *••''*' 

.^(c^ag^^^^T-s^- r  s?^;;  ..^uluJ^- 

KolsiertNw'S-iAV'lVll^'oir    "'    ■='-'-"<«-'    ^-^K)-      F-    A. 

ei^i^adi^^t^;:'  k'-'.'k^  j- -  s!";sj,.-(,s?5S^"^-  •- 

XS70. 

Ferr?nti    "l  fJ^'V"'^    '"<','=';?  ^".^   the  like."    S.   Z.  dc  Ferranti,    G     Wall    .,,,1 
IQm     ••«'    J''""'"^y  '^"i.  1930-    (165,133.)  ".  ".  "all,  .in.l 

l.»80.         .Magnetic      means     lo^r_  producing,      modifying,      and      transmitting 
H.  J.    Fereday.      January    21st. 


systems. ' 


J. 


White.    F«b- 


18.0»7. 


(Ge 


18,108.' 


4th. 


dynamometers. 
Nwember  luth,  1920.1 
'  Electric  supply  services  (or  dwelling-houses.' 


18,109. 
18,112. 


Krupp    Akt.-Ges.      July     4lh. 
S.    Ru.ssel.    July 


Cathodes  (or  electrolysers."    J.  F.  Webb.    July  4th 

Ltd.,  a-nd  C^'r:'Ll'^7.'"!;^"r,r"    •"•   "■    «™"''-   ^'-g-   Crucible  Co.. 

Lti;-^uly}tI''^fL?;i:ed^-1,r:;';ulv  tr^Ts-^^  T<="P'>'-    Manufacturing    Co.. 
18.120.     ■•Dynamo-electric    machines."     F     Newton      Julv   4th 

.^Sank  '^'^^,^^%^^'^^^^Z:"'"    '-•^'  ""-  ^  •  '- • 
IB  if'     ..  !=■,'">. 'P""8   =':™""''3'Of  "«■••     S.  Trench.     Julv  5th. 
-•' W.  mHW-'I^W  lihV    ""•^''    """""•    ^""'""'    -"'    -nsformers." 
Supports    for    etectric     lamps."        S.     Preston    and    H.    Wilkinson. 


18.171 
July  5th. 

18.185. 

18,215. 
British  Th 

18,216. 
Ltd.  (Genf 

18^17.     ■ 
(Compag 


Sparking-plugs."    ,M.   L.   Parsons.    July   5th. 

Methods    of    (o.'iiincr   rft\frinr-i      x-t-       «.:.i.      i-      -  i  .       - 

'■  >mj.    renccior-,,      4c.,     with      hquid     enamel,      & 


'emcnts   at    variable  sdp^tJ 

laao.    (165,137.)  P**" 

4.915.     "  Bonding    clips    for   e| 
ruary  18lh,   1920.     (165.143.) 

^S  S"^''"'?'^-i:Mr'im"*a6;,i^:)^'-''  ^"^  •^'"•'•^  f*"- 

te;-^-f'o-th,m9^%5^,;,'^^  ,'•■•"""■«  "     Philadelphia  Storage   Battery  Co.     Sep- 
PMSphlpl^^fS-.^^^:-^,-^^--  {Ji,^e.en.en.s  U»,«.." 

El.:;5fc  Co.f  T,aVhl"^t^hTl92«.''1ri'',15ir""-"'"'"°"   ^"  '    ^"''   '«='"'"' 

.,/S5.    "Vacuum    lubes."    Western     Elect 

-^J^"''■l  T>  i'"*"   ^^"'-  ^**-     <165.1S7.) 
March    17th!' wS;^°"(l^:i,S'.f'"^    '^'"P^-"    >■    V-    Fletcher   and    J.    H.    Jones. 

Municipal.  ^Jl^arch   S,"W°''(l«,7«j""«     currents."       Azienda      Elettriei 

8,206.     "  Driving  of  airrraft  "     W  Vh;Urt«  -.^a   n       l    r-i  - 

Co.,   Ltd.     March^Wth,    IMO      (m  isi)  ''   Electrical  Engineering 

inK'?i'stanci'"''li''Kv'h'''''?;"'"?,v°',""""'"8    •«und   vibration    for    ascertain- 
(lls.i^.^  "'  '•^'^•'^'"'•er  (Wireless  Spit««cope  Co.).     March  19,hl920: 

J^?^:.Zlf'^"t  ''"■'"'  '"''  "''■"  '"''  "'"-'"c   suite 
I  combustion  and   other  engines."     B.   Skag. 


Co.,    Ltd.    (Western     Electric 


(165,187.) 
_8,ffiS.    "Portable  electric    lamps 


C.    E. 


-  -n-Houston   C 
•  EU-ctric     induct 
ral    Electfic  Co.l. 
'  Oynamo-electrir 
----v--»— ,■-'  Francaise  Thon 
18,218.     "  Dynamo-eleclric 
and  J.    Martin.     July  5th. 

18,21.'».     "  Electric' equipment  of  airr 
lB.a2<;.    "Induction  electric  motors. 

«!s;i^'  C"-  '-"'-   Ju'y  S"- 

isS^  "  safe,\'cil"'v  ■'"'•i  '^""r^  ^'''«-  i"'y  a»'h 


.  Ltd.   (General    Electric  Co.ir'julv'sth'.' 
Julv*"!!),"'"''"       ""''"''    Tbomson'-Houslon     Co., 
iiiachines."    British    Thomson-Houston    Co.,    Ltd 
un-Houston).     July  5th 
machines,"     British    Thomson-Housl<in    Co.,    Ltd., 


P.    Gabriel.     March    24lh,    1920. 
:.     Quilter.     March     24th,     1920. 


t  "    A.   L.    Davi 
G.    H.   FletchiT, 


J.    P. 

July 


.     July  .5lh. 
.Metropolitan-Vickers 

Metroiioliian.V'ickrrs 
JulyTlh.        ""■"•■    "■•■   '■'■    P'"*i-«""S    "n    motor-cycles."       'l..    W.    Apple.on. 

W"^      ;;  Electric   iransmissior."     A.   M.    Taylor.     Julv  filh. 
J^   malr-'-H-r-^erjJIy   ir-"''-    ^ '    ^    -"- 

Bart;'-  JulJ"6ir  "'  """"=  "«'"«  "'  '"^•"'    ■'""•■■=■"  -'I   trailers 
^^8^77.     "Cabined    electric  cable  r..«v..  and    grip."     A.    E.    Bax, 

1«,295      "  Telephone  rirruils  "     It      V     fi„;  .- 
l-td.     Julv  «th  ui    .        II.    .X.   (  hristian   aiKl  .Siemens    Bros,    i    Co 

'o^^ction  (^..^Ltd"-  J^Sl'h':    '"    •''•    "™"'->''    -"    <■">""> 

8-^^'    "  I  i^Jhr  ^T''""'-"     •*     F.    Srebbing.'  JuTv   6,h 
,,,-r-    '''f'"'"g   fiitures."      British    •rhom%«.H™.s7..n   f 
lT»«2      "'-!•'    -  J"'"   ^l*  '  ■"•m^^-Houslnn   f 

.  G.  C. 
''"Lfd    "l^r«t"'",r-      ^Vn™,o-eIectric       machines 

■—  lor  »l«-,ric  circuits."     P.   Nouvet.    July  «lh 


(165,211.) 

8.683.     "  Thermionic     devi 
(165.217.) 

8.693.     "  Condenser  svsiems-  "      Bririsl>   Tl,...«.,  „  u       .  ^ 

EMric  Co.).     March    24,h.    1920.     (165  211}                °"  '   "*'  '^""'^ 

ThomL-HL™,L""Vu3    '(GenI^rFri:5""''ri'"','  ''PP--"-'"      ^"'-H 

(165,227:)                                               (Oencval      tiectrio     Co.).  March     25th,     19a«. 

^''<*^lgul';'^'l5'■h!"59lr'7«■'936f"'°"'•■''"     ■'■"'^•P'^""'-  »'— '-"ring     ,  ,. 

«:'^«65".^'.'r'"'  '""'"'  ""''^  "^"''■'"8  P'"«-"    "■  C-  «'"«lers.    April  .:„    , 


19M.     (165.272.) 

Jv".         _  ».i>iimii     nines,    f^pori.illv    for 

_^   Scii-Taggart.    F.   O.   Road,   and  P.  W.    Engl"' 


Da  &  Oulilh   (firm  .,().     May 
m  and  J.  Joseph.    April  29th, 


Collv 


Burrhall    and 


wireless  telegraph,.        j.    ., 
'"'r!'-...:'*P''''  ^'h.  1920.     (165,279.) 
.,Jr".'^^"  Electric  distant  control    app 
2hih.    1920.     (143,844.)  '^' 

.J-JS'**^'     "  Kl'^'rical  condensers."     H    W    Sulliv.n    ,. 
IS-Jfl.     (I(i...28l.)  -"Ullu.in  a 

Inmit''  (•'^g'^^i'e '°a;^|'ill,if„''-43<)V"''l'^i"l    '[u"''^.Z''  'i^i'    ''"'"    =""''   ^ '   « 

le,H;T  V-         I.!"""''"''  .'"""''     ■''Pf'xiucer     and     arm."     Bn?ns«  irk '^iL,     r  1 

t-oin      ...."'"■""'■"''■   '917.     1143,883.)  «riins«,ck    Baike    Col 

.ignaiiing    sistems.        L.     de     Forest.     J 


ind 


16th,    I9I7      (145,476.) 

»"<l    J     J.     Inghs.     July    filh,     1920, 


Ltd.    (Ge 


r. 


r'o^Jr^/'j^'L':^''''''^    '"'   P"*""'   '^P-   '-  •••""o-^-ic  telegraphy. 

18,349.     "  Cofnmiitarn,.        .t. • 

Melropolitan-Vicki 

.     - — -"l  d<-     ' ""    " 

'M^'  -^''^""  12th.  1920.) 

I2*S?'  Electric   srorae'-    halteriei     A,  ••     f     B     ir   ■-■ 

I8JS4.    "  Outside  containers   „/\„:,T^,     L   ^.    Kohlmeyer.     July  6,h. 
E.  Kohlmever.    Julv  6th  electne   storage  batteries.   «c  '■     I 


,16a.:l^i"      ''•   <^f;-"^'^*'  ^: 

l»|7;*'?i47'.6,lu"'''"''''    '""■^^"•"      •^•'^•""^    *    M»'H 
ii^'iSf-.    " '<''r,,rding     dvnamometers."      M.     R,«  (, 


ind 


Akl..(;e;.      April    2nd. 

August     4th,     1919. 

ines."     D.   J.    Picker. 


(149.687.) 

Au^^iJf  ,G,h,'','9,T"a.M.2f3  r"  '"  •""''"'"•*'^'"'^   -"^--^h 

Se!^SrVh"'i'9irTi:M7OT)''"'''''°'''"'"'"   '""^•""''■"     ''""iP'  Akt.Gcs. 
M.'m     "  Electric  s«-i,ch«.v     G.  F.   O-lin.     IWmher  :,rd.    ,920.     „6.S,.,;4., 

I  ™^'    ."'^.""i.!,"''   "'"''■"»'"'>•»•'<■""    machine.  ■■      H       \     r,™  j„     .. 

Electric  Cr.)      .March   iih    1020      (D  vHdZ        't"""""""""    '^''-  '-"'■    'General 

15.353  "  Magnetic  mean"  for  JSl.Vrf^  application  on  Ifi,l,l.s.,  „6.-..39I  > 
inicil  mov,.menls  "  iT  I  F.^d?v  r  "^'  ""'^''-'''".^i.."''  "■■tn'mittine  m-rV 
en   165.137,     "&5.392r  '      ''""•"  ^'"'  "^      '""•'<"«'  'PpHc.tion 
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WnATKVKK  may  be  coiisidtTed  right,  and  whatever  wrong 
from  the  point  of  view  of  the  economists,  of  the  bankers, 
and  even  of  our  Government  advisers,  we  find  it  extremely 
difficult  to  "forgive  and  forget"  and  to  "kiss  and 
ho  friends  "  where  temptation  is  dangled  before  us 
to  buy  electrical  manufactured  goods  from  those  who 
precipitated  the  world  war. 

We  have  listened  to  and  read  the  arguments  of  many 
a  public  speaker  who  tells  us  that  the  world  can  only 
lie  brought  back  to  financial  stability  by  our  engaging  in 
interchange  of  trade  with  our  late  enemies,  but  these 
speeches  do  not  smother  in  our  minds  the  strong  views 
and  determinations  that  we  felt  it  our  bounden  duty  to 
express  in  these  columns  week  after  week  while  the  Con- 
tinental slaughter  was  robbing  us  of,  or  maiming,  those 
who  were  near  and  dear  to  us.  The  cry  of  the  widow, 
of  the  mother  bereft  of  her  sons,  and  of  the  hundreds  of 
thousands  of  orphaned  ones  is  still  heard,  and  the  mani- 
fold effects  of  the  war  which  made  men  curse  German 
militarism  and  all  its  works  prevent  us  from  "  forget- 
ting," and  in  such  a  case  if  it  be  impossible  to  forget 
can  it  be  easy  to  "  forgive  " '/ 

We  said  many  a  time  here  during  the  war  that  one 
of  the  greatest  evil  consequences  for  our  enemies  would 
be  the  ill-repute  into  which  their  war  actions  would 
bring  them  as  they  endeavoured  to  regain  foreign  trade 
connections.  We  saw  too,  plainly  enough,  that  the  high 
cost  of  living  here  would  eventually  be  one  of  the  in- 
fluences which  would  tell  against  British  manufacturing 
and  trading,  because  it  would  sway  much  public  feeling 
over  towards  cheap  foreign  goods — the  diflSculty  of  living 
would  make  the  private  purchaser  over-rule  his  seuti- 
iiifutul  prejudices  and  buy  in  what  would  prove  to  be 
the  cheapest  market,  thus  hindering  the  emphnTnent  of 
British  workpeople.  To-day  while  Parliament  is  dis- 
cussing the  safeguarding  of  Key  industries.  German 
electrical  and  other  machinery  and  apparatus  is  finding 
its  way  into  the  country,  and  German  and  Allied 
tenderers  are,  aideii  by  the  rate  of  exchange,  putting  in 
knock-out-blow   estimates. 

And  all  the  while  the  wounds  of  the  war  are  still 
smarting  as  with  salt  rubbed  in.  Is  it  to  be  wondered 
at  tliat  one  hears  of  men  in  authority  who  cannot  ""  for- 
give and  forget"  sufficiently  to  bring  themselves  to  re- 
commend the  placing  of  contracts  in  Germany,  even 
tliough  it  be  between  two  and  three  years  since  the 
armistice  was  signed  J  If  such  transactions  were  not 
favoured  in  pre-war  days  they  are  certainly  less  so 
to-day,  when  our  wliolo  nature  revolts  at  the  thought 
that  wo  shall  ever  feel  disposed  to  advocate  the  placing 
of  electrical  contracts  across  tlie  North  Sea  merely 
because  prices  quoted  are  lower  than  Britisii  tenderers 
can  put  in.  It  may  be  a  temporarj-  repugnance  that 
leads  us  to  give  expression  to  feelings  that  are  indis- 
tueet  in  the  estimation  of  the  economists,  but  we  think 
we  are  only  saying  in  print  what  a  large  num- 
ber of  our  readers  are  saying  to  each  other  as  they  read 
evidences  of  the  lack  of  repentance  which  marks  the 
proceedings  that  take  place  to-day  in  Germany  in  con- 
nection with  certain  trials. 

So  much  for  sentiment  and  prejudice;  justifiable  up 
(o  a  certain  point,  and  human — very  human.  Having 
[187]  D 
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said  these  things,  however,  we  are  uot  so  foolish  as  to 
imagine  that  the  end  of  the  matter  has  been  reached. 

We  are  up  against  severe  German  and  other  Continen- 
tal competition  which  is  due  to  a  number  of  causes.  We 
have  got  to  meet  it.  Are  we  downliearted  /  Xo  !  How 
are  we  going  to  meet  it,  assuming  that  uur  prejudices 
run   counter  to  Government  policy '/ 

We  hold  that  the  circumstances  of  the  hour  are  such" 
tliat  there  is  reason  to  believe  that  British  manufac- 
turers are  now  able  to  compete  far  more  satisfactorily 
than  they  have  done  for  some  recent  Home.  Colonial  and 
foreign  contracts.  Reasonable  competition  between  our 
manufacturers  will  do  no  harm,  indeed,  it  will  be  all  to 
the  good  in  the  matter  of  efficiency,  which  is  bound  to 
tell  in  the  long  run.  It  may  be  that  the  percentage  of 
profit  will  be  lower — well  so  be  it  if  it  must  be  so,  for  the 
maintenance  of  our  trade  at  a  lower  rate  of  profit  than 
of  late  is  better  than  the  loss  of  the  trade  and  the  profit 
too.  Equally  will  it  be  the  case  that  wages  will  fall.  So  be 
it,  if  it  must  be  so,  for  lower  wages,  especially  with  the 
cost  of  living  reduced,  with  plenty  of  work,  are  better 
than  an  increasing  rate  of  unemployment.  Yet  neither 
need  the  profit  be  less  nor  the  wages  substantially  lower  if 
we  all  get  our  hearts  into  the  work,  and  produce 
more  per  man  and  per  machine,  per  hour,  than  we  have 
been  doing  in  these  wasteful  post-war  years,  with  their 
deplorable  idleness  and  irritating  disputation  over 
matters  which  vitally  affect  the  earning  of  our  daily 
bread. 

Our  present  hopefulness  that  we  are  now  nearer 
to  definite  industrial  stability  than  at  any  moment 
since  the  conclusion  of  the  war,  is  founded  upon 
the  better  industrial  atmosphere  of  the  moment,  due 
may  we  say,  more  to  the  teaching  of  practical  experi- 
ence than  to  the  vapourings  of  public  speakers  or  the 
writings  of  pamphleteers.  Experience  is  a  hard  teacher; 
in  its  school  have  been  learned  some  of  the  great  in- 
evitabilities. All  industrial  and  trading  peoples  must 
learn  them  at  some  time  or  other  or  fail  in  the  competi- 
tion. We  believe  that  in  this  country  the  remorseless 
nemesis  of  starvation  wliich  will  overtake  those  who  will 
not  work,  and  the  calamitous  loss  for  those  who  decline 
to  produce,  or  who  place  wrong  limits  on  the  volume  that 
they  are  willing  to  produce,  are  consequences  which 
have  been  learned  better  than  in  some  other  lands. 
The  voice  of  the  extremist  is  listened  to  now  with  less 
eagerness  as  the  general  mass  of  industrial  employes 
recognise  that  there  is  not  open  any  easy  royal  road  to 
immediate  prosperity.  Unless  we  are  greatly  mistaken 
some  of  our  competitors  across  the  seas  have  to  travel 
along  more  wearying  roads  than  yet  have  been  their  lot. 
Others  have  learned  their  lessons  through  an  experience 
more  bitter  than  ours  has  been,  and  they  are  accepting 
their  lot  with  a  determination  to  rise  above  adversity  by 
hard  work,  longer  hours,  and  less  disputation. 

The  result  of  the  engineers'  ballot  in  this  country  in- 
dicates that  the  tide  has  turned,  tliat  manufacturers  can 
give  surer  and  firmer  tenders,  while  the  outlook  with 
regard  to  both  labour  and  material  will  enable  them  to 
quote  prices  which  need  not  take  into  account  so  wide 
a  range  of  risk  and  they  will  also  be  able  to  give 
prompter  delivery. 


It  is  a  trait  of  human  nature  that  a 
A  Sound       very  large  proportion  of  investors  turns 
Investment,     to  schemes  which  promise  an  inmiediate, 
substantial  and  tangible  return.     This  is 
one  handicap  with  which  electrical   appliances  have  to 
contend.     Their   first  cost   is  generally  high   and  their 
advantages,  although  enormous,  are  not  always  obvious, 
and  for  this  reason  remain  unappreciated.     It  has  been 
said,  and  we  see  no  re.-ison  to  contradict  the  statement, 
that    the    domestic    load    is    the    load    of    the    future, 
and   whatever  can  be  done  by   suppliers   of   electricity 
to   bring   that   future    nearer    should    not   be   left   un- 
done.     As    it    seems    rather    hopeless    to    expect    con- 
sumers   to   bring   about  this   consummation   of   them- 


selves, the  necessary  action  must  be  taken  by  the 
supply  authorities.  Little  has  hitherto  been  done  in  this 
respect,  and  it  may  be  too  early  as  yet  to  e.xpect  the 
powers  conferred  by  Clause  23  of  the  Electricity  (Supply) 
Act,  1919,  to  be  fully  exercised.  Perhaps  suppliers 
think  that  the  hiring-out  of  domestic  electrical  appli- 
ances involves  bold  experimental  work  ?  Of  course,  cir- 
cumstances differ  in  various  districts,  but  we  can  point 
to  an  example  which  proves  that  the  system  can  be  suc- 
cessfully employed.  The  Westminster  E.S.  Corporation 
(whose  exhibition  was  mentioned  in  our  "  Business 
Notes  "  last  week)  does  not  look  for  a  direct  refund  of 
the  money  spent  on  appliances  for  its  hire  system ;  the 
load  curve  is  a  sufficient  indication  of  success.  This  is 
not  a  recent  innovation,  having  been  in  operation  for 
a  considerable  time,  and  a  commercial  company  does 
uot  continue  unremunerative  business. 

Local  agents  for  domestic  appliances  need  not  fear 
that  their  interests  will  be  prejudiced,  for  there  is  ample 
scope  for  them  also ;  the  first  essential  is  to  enable  the 
cautious  consumer  to  satisfy  himself,  at  a  minimum 
outlay,  regarding  the  advantages  claimed  for  electrical 
methods,  and  this  can  only  be  accomijlished  Ijy  means  of 
the  hiring  system.  Once  the  consumer's  confidence  is 
established,  he  will  be  prepared  to  buj'  appliances  out- 
right, and  the  dealer  will  then  share  in  the  harvest  for 
which  the  supply  authority  has  sown  the  seed. 

The  gas  industry  stands  as  a  striking  example  of  what 
can  be  achieved  by  this  means  ;  and  the  electricity  sup))ly 
industry  would  be  well  advised  in  following  its  methods 
in,  at  least,  this  one  direction. 


The  German 
Electrical 
Industry. 


The  Prussian  Chambers  of  Commerce 
have  recently  undertaken  the  issue  of  a 
monthly  report  respecting  the  situation 
of  trade  in  various  industries.  In  the 
report  for  June  it  is  stated  that  business 
in  small  electric  motors  experienced  a  slight  improve- 
ment in  that  month  owing  to  the  recjuirements  of  agricul- 
ture in  motors  for  driving  thrashing  machinery.  On  the 
other  hand,  the  demand  for  large  motors,  generators,  and 
transformers  further  declined.  The  efiects  of  the  world 
crisis  are  also  reflected  in  business  in  measuring  instru- 
ments. The  telegraph  and  telephone  branches,  as  the 
authorities  concerned  are  refraining  from  placing 
orders,  have  been  working  for  stock  for  some  months 
past  in  order  to  avoid  discharges  of  men.  It  is  added 
that  the  export  trade  suffered  from  the  uncertainty  aris- 
ing from  the  world  market  crisis  and  the  customs  and 
anti-dumping  legislation. 


A   Royal   decree  has    been    issued    in 
Protection  in     Spain  reserving  to  Spanish  subjects  the 
Spain.  use  of  water  powers  forming  the  subject 

of  concessions  and  providing  for  the  use 
of  Spanish  machinery  as  far  as  possible.  The  first 
article  suspends  the  Water  Law  of  1879  referring  to  per- 
petual concessions  for  the  use  of  water  powers  for  motive 
power  and  industrial  purposes.  In  future,  concessions 
will  only  be  granted  to  Spaniards  and  to  companies 
formed  and  domiciled  in  Spain,  and  in  the  latter  case 
the  chairman,  directors  and  managers  must  be  Spaniards, 
while  only  one-third  of  the  otiier  positions  can  be  filled  by 
foreigners.  Concessions  can  onh'  be  transferred  or  leased 
to  those  who  fulfil  the  preceding  conditions.  The  maxi- 
mum period  of  a  concession  will  be  65  years,  at  the  end 
of  which  all  the  works,  machinery,  transmission  lines, 
etc.,  will  revert  to  the  State.  All  the  machinery  and 
materials  used  in  connection  with  concessions  are 
to  be  of  Spanish  production  and  manufacture,  unless  it 
is  proved  to  the  satisfaction  of  the  Commission  for  the 
Protection  of  National  Industry  that  it  is  absolutely  im- 
possible to  obtain  or  produce  them  in  Spain.  The  rights 
of  existing  holders  of  water-power  concessions  will  be 
respected,  but  native  materials  and  machinery  will  have 
to  be  used  for  any  modifications  or  extensions  of  the 
works.  A  similar  decree  has  been  published  in  relation 
to  mining  concessionB, 
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SUPER-SCALE"     MEASURING     INSTRUMENTS. 


SOME     EVERETT,     EDQCUMBE     DESIGNS. 


Switchboaud  instruments  giving  dfHections  up  to  as 
much  as  300°  have  long  been  in  use,  either  in  tlie 
form  of  power-factor  meters  and  the  like  (which  theore- 
tically have  an  infinite  scale  length),  or  of  the  induction 
type  which,  whilst  lending  themselves  admirably  to  such 
scales,  are  inherently  subject  to  so  many  electrical  errors 
that  the  mechanical  errors  introduced  by  a  long  scale  are 
relatively  unimportant.  The  300°  moving-coil  instru- 
ment has  been  adopted  in  certain  cases  where  it  is  essen- 
tial that  an  approximate  reading  should  be  taken  from 
an   abnormal   distance     or     where     it     is     deair.ible,    on 


s|)ect  the  instruments  are  unique.  The  moving-iron 
instruments  of  the  super-scale  pattern  will  be  of  special 
interest.  Fig.  2  shows  the  '"  movement  "  of  a  100-amp. 
avimieter,  with  tiie  working  parts  slightly  withdrawn 
from  the  coil  for  the  sake  of  clearness.  The  deflection  is 
caused  by  the  repulsion  of  a  moving  iron  a  by  a  filed 
iron  G  so  shaped  as  to  give  the  desired  form  of  scale 
(see  fig.  3).  The  exact  shape  of  the  scale  is  susceptible 
of  further  adjustment  by  means  of  the  regulating  lever 
B,  which  is  then  securely  clamped  in  position  by  means 
of  the  locking  uut  shown.     The  winding  itself  consists 


Fig.  1. 


grounds  of  appearance,  to  have  long  disk  scales  entirely 
tliroughout  a  Scott  Bow.  In  none  of  the  cases  cited, 
however,  can  increased  accuracy  be  urged  as  a  reason. 
lu  the  ju'oduction  of  "  Super-Scale  "  instruuients  by- 
Messrs.  Kverett,  Edgcumbe  &  Co.,  on  the  other  hand, 
the  procedure  was.  first,  to  determine  experimentally 
what  was  the  widest  angle  which  could  be  adopted  with- 
out anv  sacj'ifice  of  injierent  efficiency,  and  it  soon  be- 
came evident  that  the  angle  of  about  83''  hitherto  adojited 
could,  by  careful  design,  be  increased  by  nearly  50  per 
cent.  Next,  the  problem  was  to  design  a  movement  which 
would  give  the  same  degree  of  accuracy'  and  be  in  advance 
of  what  had  hitherto  been  found  possible.     Lastly,  ques- 


FiG.  3. 


Fig.  4- 


Fig. 


tious  of  damping,  insulation,  and  overloail  capacity  had 
ti  be  considered,  as  well  as  the  design  of  suitable  cases, 
>(.  as  to  take  full  advantage  of  the  extra  scale  length  now 
available.  All  the  Everett -Edgcumbe  super-scale  in- 
struments have  a  scale  length  equal  to  the  nominal  dia- 
meter of  the  dial;  for  example,  a  0-in.  instrument  has  a 
II  in.  scale,  a  6-in.  one  a  6-in.  scale,  and  so  forth. 

Fig.  1  shows  a  tj-pical  super-scale  and  a  normal  scale, 
both  from  a  6-in.  moving-coil  instrument.  The 
superiority  of  the  former  will  be  apparent, -and  this  gain 
ii  not  in  the  smallest  degree  ofl-set  by  any  loss  of 
accuracy,  whether  electrical  or  mechanical.     In  this  re- 


of  a  spiral  of  high-couductivitv  wrought-copper  strip 
wound  on  edge  and  connected  to  heavy  blocks  c,  c,  into 
which  the  back  connecting  stems  ai'e  secured. 

The  deflection  is  controlled  either  by  gravity  or  by  a 
spiral  spring  d,  one  end  of  which  is  attached  to  the  zero 
adjusting  lever  e,  and  it  may  be  added  that  double  in- 
sulation is  provided,  so  that  an  earth  inside  the  instru- 
ment is  a  practical  impossibility.  The  movement  is 
rendered  *'  deaillieat  "  liy  means  of  an  aluminium  vane 
attached  to  the  spindle  and  working  in  the  damping  box 


Pig.  5. 

!■■,  anil  the  damping  is  extraordinarily  efticicnt,  being 
far  superior,  in  fact,  to  that  called  for  by  the  B.L.S..\. 
specifii'ation. 

In  the  muviijg-iroii  instruments  described,  the  weight 
(if  tlie  moving  parts  is  no  more  than  1.7  grammes,  and 
the  ratio  of  torque  to  weight  is  0.11,  an  exceptionally 
high  figure  even  when  compared  with  an  85°  scale  in- 
strument of  this  pattern.  The  power  consumption  is 
only  from  1  to  l.T)  watts.  .\ft*r  subjecting  the  instru- 
ments to  overloads  of  more  than  50  times  the  full-scale 
reading,  they  were  found  to  bo  as  accurate  as  b.fjre 
going  through  this  ordeal ;  they  had  not  even  suffered 
any  observable  shifting  of  the  zero,  which  represents 
fav  more  severe  conditions  than  could  occur  in  praotioe, 
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and  is  probably  unique.  The  tests  were  made  with  ;J0 
and  50  times  the  full  scale  current  respectively,  and  not 
merely  with  so  many  times  fiill  load  current,  which  is 
the  figure  usually  quoted  in  connection  with  such  tests. 
On  the  latter  basis  the  instruments  umfc-r  consideration 
withstood  100  times  full  load  without  sustaining  any 
damage  whatever.  The  scale  divisions  over  the  working 
range  have  been  made  as  even  as  possible,  whilst  tlin 
upper  ^or  overload)  divisions  are  appropriately  con- 
stricted, so  that  an  overload  of  30  per  cent,  can  bi' 
iiead  with  certainty.  If  thought  desirable,  larger  over- 
loads than  this  could  be  arranged  for  by  a  further  con- 
striction of  the  upper  portion  of  the  scale. 

The  designers  gave  considerable  attention  to  the 
elimination  of  hysteresis  and  otlier  errors,  and  as  a  re- 
sult one  of  these  instruments  can  be  used  indiscrimin- 
ately for  alternating  currents  of  50  or  100  cycles  or  for 
direct  current  with  an  error  of  well  under  1  per  cent, 
of  the  full  scale  reading,  even  under  the  most  adverse 
conditions.  Again,  the  effect  of  changes  of  frequency 
is  so  small  tiiat  the  error  at  a  frequency  of  500  cycles 
per  second  is  less  than  I  per  cent.,  and  the  effect  of  a 
change  of  wave-form  is  in  all  cases  quite  negligible.  Tlie 
same  care  has  been  devoted  to  the  moving  coil  super- 
scale  instruments  and  with  equally  satisfactory  results. 
Fig.  5  shows  the  working  parts  of  the  moving-coil  in- 
strument; the  permanent  magnet  a  produces  a  strong 
field  in  the  narrow  circular  air  gap  in  which  swings  the 
moving  coil  b,  consisting  of  a  coil  of  wire  wound  upon 
an  aluminium  frame,  swinging  in  pivots.  The  method 
of  pivoting  represents  an  innovation  worthy  of  men- 
tion. In  place  of  the  usual  external  pivots,  they  are  in- 
ternal, the  jewels  being  fixed  in  the  core  itself.  Fig.  i 
shows  the  core  B  in  section.  The  coil  b  has  two  hardened- 
steel  pivots,  G  G,  fixed  on  its  inner  side  and  working  in 
sapphires  mounted  in  the  jewel  holders  c,  c.  These  arc 
pressed  lightl_Y  outwards  by  the  spiral  spring  D,  and  can 
be  fixed  rigidly  in  position  by  the  two  grub  screws  f 
(shown  also  in  fig.  5),  and  by  this  means  are  clamped  in 
such  a  position  as  to  allow  the  necessary  amount  of 
"  play  "  between  pivots  and  jewels.  The  advantages  of 
this  arrangement  are,  first,  that  the  greatest  pressure 
which  can  be  brought  to  bear  upon  the  pivots  is  that  due 
to  the  spiral  spring  d,  which  is  so  small  as  to  preclude 
the  possibility  of  damage,  whereas  with  the  usual 
arrangement  of  exterpral  pivots  working  in  jewels 
mounted  in  screws,  it 'is  an  all  too  common  occurrence 
for  the  latter  to  be  screwed  down  so  hard  that  the  pivots 
are  badly  damaged.  Moreover,  the  fixing  of  the  pivots 
is  a  much  more  mechanical  business,  since  tliey  are  at- 
tached directly  to  the  metal  former  instead  of  being  held 
by  means  of  silk,  shellac,  &c.,  to  the  outer  side  of  the 
winding.  The  jewels  are,  in  this  way,  held  absolutely 
rigidly  in  a  metal  block  (the  core  e)  instead  of  being 
carried,  as  in  the  usual  construction,  by  bridges  whicli 
are  necessarily  mounted  on  insulating  i)illars  or  collets. 
and  are  therefore  liable  to  deformation.  Incidentally, 
should  the  instrument  be  subjected  to  great  heat,  the  ex- 
pansion of  the  former  merely  increases  the  "  play  "  of 
the  pivots,  instead  of  forcing  them  against  the  bottom  of 
the  jewels,  thereby  turning  their  points,  as  is  the  case 
with  the  ordinary  arrangement.  Another  useful  feature 
in  these  instruments  is  the  magnetic  shunt  (seen  at  h  in 
fig.  5),  which  is  readily  adjustable  and  allows  of  the  sen- 
sibility being  varied;  external  zero  atljustment  is  pro- 
vided for  by  means  of  the  lever  j. 

The  special  pointer  stops,  seen  in  fig.  5.  consist  of 
resilient  flat  springs  m,  fixed  to  the  biidge,  and  carrying 
at  their  cikIk  the  flat  insulating  pieces  which  serve  as  a 
second  line  of  defence  in  case  the  insulation  of  the  coil 
should  break  down.  The  whole,  movement  is  likewise 
insulated  from  the  case  by  means  of  the  heavy  insulating 
bushings  of  micanite  seen  at  k.  The  scale  is  carried 
on  the  brackets  r,.  which  form  part  of  the  niovement  and 
are  thus  an  integral  part  of  it.  instead  of  being  mounted 
on  separate  pillars  liable  to  displacement  as  in  the  usual 
construction.  The  damping — whicli  is  due  to  eddies  set 
up  by  the  motion  of  the  aluminium  former  in  the  mag- 
netic field — is  exceptionally  effective,  and  the  weight  of 
the  moving  parts  has  been  reduced  to  about  2.5  grams, 


the  torque-weight  ratio  reaching  the  high  figure  of  0.18. 

To  satisfy  themselves  that  the  super-scale  instruments 
would  withstand  the  very  worst  of  treatment,  a  nmnber 
of  moving-iron  and  moving-coil  ammeters  and  volt- 
meters were  taken  from  stock  at  random,  and  subjected 
to  a  severe  test  by  means  of  a  mechanical  arrangement 
wherel)y  the  instrunjent  was  lifted  some  2  in.  from  a 
wooden  floor  and  allowed  to  fall  thereon  by  its  own 
weiglit  at  the  rate  of  .'iOO  falls  per  minute  for  two  hours, 
in  the  ca.se  of  each  instrument,  i.e.,  it  was  repeated 
.'ifi.OOO  times.  After  this,  each  one  was  carefully  ex- 
amined for  mechanical  defects  and  tested  for  electricid 
accuracy.     In  no  single  case  could  any  defect  be  found. 

Beside  the  round  switchboard  instruments  and  the 
open-dial  pattern,  tiie  super-scale  feature  is  applied  to 
portable  instruments  of  both  the. moving-coil  and  mov- 
ing-iron types,  and  to  a  very  useful  set  of  double  and 
triple-range  portable  super-scale  instruments  for  use  on 
a.c.  circuits.  When  it  is  added  that  the  super-scale 
instruments,  although  giving  a  scale  nearly  half  as  long 
again  as  the  ordinary  type,  have  a  correspond inglv 
increased  accuracy  of  reading,  it  is  safe  to  predict  a 
great  future  for  them. 


JOINT     ELECTRICITY     AUTHORITIES. 


London  and  Home  Counties  Inquiry. 

{Continued  from  payc  113.) 

On  Tuesday,  July  19th,  Mr.  C.  H.  Merz,  on  behalf  of  the 
County  of  London  Electric  Supply  Co.,  gave  evidence  as  lo 
the  relative  policies  of  constructing  new  power  stations  anil 
extending  existing  stations.  The  proposals  put  Ijefore  the 
Commissioners  were  fundamentally  dilferent  from  the  views 
put  before  the  Commissioners  in  October.  The  County  Co. 
proposed  to  erect  a  station  of  1700,000  k\V  capacity, 
and  it  was  necessary  to  build  the  station  it  the  County 
Co.'s  area  was  to  be  developed  adequately.  This  area 
was  equivalent  in  importance  to  many  large  cities.  He 
regarded  it  as  a  want  of  policy  to  propose  any  delay  in  the 
erection  of  modern  plaut  to  deal  \vith  this  important  area, 
and  particularly  the  large  undeveloped  area  north  of  the 
Thames.  The  erection  of  modern  plant  at  once  he  did  not 
think  could  be  challeuged.  His  own  policy  was  Jo  anticipate 
the  load  and  not  to  wait  for  the  load  before  attempting  to 
deal  with  it.  Plant  nowadays  did  not  cost  more  than 
it  did  before  thd  war.  especially  having  regard  to  improve- 
ments. Present  prices  were  quite  comparable  with  pro-war 
prices,  and  he  had  actually  let  contracts  in  the  past  few 
months  at  prices  lower  than  pre-war  prices.  These  contracts 
included  turbine  plant  and  steel  buildings.  The  promoters 
of  these  schemes  had  been  estimating  in  a  falling 
market,  and  the  estimates  were  out  of  date  before 
they  were  completed.  .Another  matter  to  be  borne  in 
mind  was  the  improvement  in  the  thermal  efficiency. 
He  did  not  believe  that  a  technical  Connnis-sion  such 
as  this  would  merely  judge  on  what  had  actually  beeu 
done,  but  would  have  some  regard  to  the  po.ssibihties  of  the 
future.  To-day  was  the  proper  time  to  begin  to  make  pre- 
parations for  capital  stations,  the  thermal  results  from  which 
\Miulil  be  such  as  to  so  reduce  the  coal  consumption  that  the 
advantiige  of  building  capital  stations  at  once  would  be  far 
and  away  better  than  by  extending  existing  stations.  Dealing 
with  the  railway  load.  Mr.  Merz  i'xpn-ssed  himself  emphatically 
against  the  po.ssihility  uf  greater  econc*ipy  for  the  railways 
being  obtained  if  the  supply  was  given  flora  a  separate  station. 
Handing  in  a  table  of  compaixson  of  thermal  ofiiciencies,  Mr. 
Merz  pointed  out  that  tlio  average  in  liOndon  to-day,  taking 
coal  at  J0..300  B.th.u.  per  lb.  was  43,000  B.th.u.  per  kWh  ; 
the  average  for  the  County  Co.'s  station  using  coal  at  11,000 
B.th.u.  per  lb.  was  30.S00  B.th.u..  whilst  the  estimated  ngure. 
for  the  propo.sed  Barking  station  of  the  County  Co.  was  17,00l) 
B.th.u.  per  kWh.  As  a  matt<~r  of  fact,  the  County  Co.'s 
(estimated  figure  was  actually  being  reached  to-day,  whilst  Us 
present  figure  was  higher  than  the  average  of  the  h.C.C. 
.scheme  in  the  first  stage,  and  therefore  the  County  Co.,  uhose, 
area  was  largely  a  power  area,  could  not  do  business  on  such 
a  basis.  Tlie  whole  point  was  whether  they  wanted  to  develop 
electricity  supply  or  meet  an  existing  demand,  llio  founda- 
tion of  electricity  supply  was  a  low  charge,  and  that  really 
meant  low  coal  consumption.  The  promoters  spoko  of 
putting  down  plant  when  the  load  came,  and  even  of  requiring 
a  signed  contract  from  the  railway  companies  before  thinking 
of  putting  down  plant.  He  could  not  understand  that  point  of 
view  at  all.  and  his  experience  was  that  they  must  be  pre- 
pared to  lay  trunk  mains  10,  1.5.  or  20  miles,  and  take  the  elec- 
tricity to  the  people's  doors.  In  Chicago,  Mr.  Insull  had  secured 
the  railway  load  by  being  ready  to  supply  it.  Again,  it  was  on 
the  North-East  Coast,  where  the  supply  was  available,  that 
the   most   comprehensive  railway  electrification    development 
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was  in  hand.  Kvuu  iu  London,  he  imagined  that  the  London 
Electric  Supply  Corporation  got  the  Jj.B.  &  S.C.  Railway 
contract  Iwcause  it  was  ready  to  give  the  supply.  lie  tailed 
to  see  how  the  Joint  Electricity  Authority  could  he  in  a 
[losition  to  supply  railway  companies  without  capital  stations. 
\Vith  all  respect,  he  regarded  the  C'ummi.ssioners'  powers 
under  the  Act  of  11)19  to  refuse  consent  to  a  railway  company 
erecting  its  own  power  station  was  rather  illusory  in  the 
circumstances  likely  to  arise  under  the  L.C.C.  scheme  for  ex- 
tending existing  stations.  Another  aspect  was  that  the  absence 
111'  such  a  progres.sive  policy  was  seriously  handicapping  their 
manufacturers,  because  experience  with  working  large  plant 
at  home  must  be  obtained  before  they  could  be  supplied 
abroa<l.  Recently  a  large  Melbourne  order  wont  to  America 
becau.se  England  could  not  supply  owing  to  lack  of  experi- 
ence with  the  larger  plant.  Progress  would  not  be  maile  if 
there  were  such  obstructive  opposition  as  had  been  given  to 
the  County  of  London  Co.'s  scheme.  The  Commissioners  had 
sauclioiied  '250,000  k\V  of  plant  in  small  uneconomical  stations 
without  opposition,  yet  the  only  people  who  had  come  forward 
and  were  prepared  to  erect  a  modern  station  at  their  own 
iiist,  had  met  with  obstructive  opposition,  and  the  scheme 
bad  been  held  up.  His  viewr  was  that  the  County  Co.  had 
vision  and  the  others  had  none. 

DisciLssing  railway  electrification  in  some  detail.  Mr.  Mer/, 
said  that,  relieved  of  the  capital  expenditure  on  power  stations, 
tliere  would  be  every  inducement  for  the  railway  companies 
(<)  go  ahead  with  rolling  stock.  The  Romford  area  of  the 
County  Co.  was  an  exceedingly  important  one.  He  had  been 
mucerned  with  the  removal  of  W'orks  from  London  to  the 
Xorth-East  Coast,  which  would  not  have  taken  place  had 
an  electricity  supply  been  available.  He  was  so  convinced  of 
the  jmssibilities  of  the  Romford  area  of  the  County  Co.  as 
til  sav  thai  if  the  companv  was  allowed  to  go  ahead,  the 
linj.Oi"!  k\\  .-tation  propo.sed  would  be  200.000  kW  in  a  com- 
paratively few  years.  On  the  question  of  voltages,  Mr.  Mer/ 
said  that  his  experience  was  that  British  cables  were  ahead 
111  any  other  country,  yet  English  makers  had  no  opportunity 
111'  supplying  them.  By  increasing  the  pressure  to  60,000  or 
TO.iKK)  Volts,  the  cost  of  transmission  would  be  very  materially 
leduced  lielow  the  £1  per  kVA-mile  which  had  been  spoken  of. 

A.sked  by  the  chairman  as  to  the  savings  in  operation  at 
Barking,  compared  with  the  two  existing  stations  of  the 
County  Co.  at  Wandsworth  and  City  Road,  if  they  were 
i'Xt<'n(ied,  Mr.  Merz  put  the  saving  at  .£30,000  per  annum  for 
ilcaling  with  the  load  in  the  fjondon  area.  The  amount  put 
ilir.vn  for  the  operation  of  the  Barking  station  with  a  .54,000- 
k\V  load  was  £85.760  for  superintendence,  wages,  rates,  taxes, 
:ind  insurance.  For  repairs  and  maintenance  £14.400  hail 
lieen  allocated,  and  for  boilers  and  stores.  £.5.400,. 

Mr.  Craig  Henderson  cross-examined  at  length  for  the 
L.C.C.  Mr.  Mbrz  said  it  he  were  one  of  the  Commissioners 
he  would  say  that  the  only  commercial  policy  to  adopc  w'as 
to  get  .some  good  modern  plant  erected  so  as  to  have  an 
alternative  when  proposals  were  made  to  extend  the  existing 
uneconomical  stations.  He  had  not  looked  at  the  matter 
apart  from  the  supply  for  the  County  of  Tjoudon  Co.'s  area. 
The  County  of  London  Co.'s  Barking  power  station  could  be 
at  work  in  three  years,  and  meanwhile  there  was  a  temporary 
-apply  from  the  City  Co.  at  Bankside.  He  doubted  whether 
iiiv  advantage  could  come  to  the  County  of  London  Co.  from 
I  general  linking  up  before  the  Barking  .station  was  built, 
and  he  knew  of  no  better  site  than  Barking. 

The  purport  of  this  part  of  the  cross-examination  was  that 
the  County  Co.  might,  if  con.sent  was  given  for  the  erection 
of  the  Barking  station,  be  able  to  supply  the  whole  area 
delimited,  and  that  would  be  detrimental  to  a  comprehensive 
scheme  on  the  lines  of  that  of  the  L.C.C.  In  answer  to 
questions  as  to  the  need  for  new  power  stations,  Mr,  Merz 
said  he  saw  no  need  for  the  Beckton  station,  nor  for  the  one 
proposed  on  the  site  of  the  Thames  Ironworks,  nor  that  pro- 
posed at  Deptford.  although  it  might  bo  pos.sible  to  make  out 
;;   case  for  a    "  peak  "  station  at  Chiswick. 

,-Vnswering  questions  by  Mr,  Turner  and  Mr,  Kr.NNEnY. 
Mr,  Mer7,  said  the  question  of  London  supply  had  been  dis- 
cussed for  so  long  that  he  did  not  believe  the  railwav  com- 
panies would  go  seriously  into  the  matter  of  electrilioation 
:ind  taking  supply  from  outside  until  they  .it  least  saw  the 
foundations  of  a   power  station  in  being  .and  plant  ordered, 

Mr,  Kennedy  put  .some  questions  about  present  prices  of 
nlant,  and  said  that  in  .Tuly.  lOil.  n  figure  of  £7,84  per  k^^' 
for  a  10,0(X1-kW  turbine  alone,  wdthout  conden.ser,  had  been 
nuoted.  Mr.  Mkhz  replied  that  lie  had  placed  orders  for 
British  plant  within  the  past  throe  months  at  £3  per  k\V. 
for  a  15,nn0-k\V   turbine. 

Later  Mr,  Mehz  said  that  the  17.(H10  thermal  units  nor 
kWh  of  electricitv  sent  out  was  being  obhiinod  :\t  the  Dimstnn 
power  station,  with  a  power  factor  of  .50  per  cent. 


At  the  resumptiiin  on  \\oilnesday  Sir  ITrrbf.UT  Nif.I.d  intcv- 
no^-'od  ,'i  witness  on  bohaT  uf  the  Surro\  County  Council,  which 
had  lodL'ed  an  objeclion. 

Mr.  C.  B.  Edoah,  M,!'..  Chairman  .,r  the  Surrey  County 
Council,  said  that  at  a  conforonce  of  the  local  authorities  in 
the  county,  opinions  were  expressed  in  favour  of  the  inclusion 
of  the  whole  of  the  countv  in  the  area  delimited  by  the  Com- 
missioners. .\nother  conference  had  boon  held  last  week,  at 
which  a  resolution  was  passed  asking  tliat  those  parts  of  the 


county  wliich  would  not  benefit  during  the  first  stage  of  the 
scheme  should  not  be  included  without  their  consent.  Speak- 
ing of  the  pniposed  constitujion  of  the  .Joint  .\utliority  under 
tlur  L.C.C.  scheme,  witness  said  he  bad  ap|)rehensions  of  any 
authority  ujiitaiuing  such  a  large  uuniher  of  represeutativeB  of 
the  Ij.C.C.  and  he  held  the  view  that  there  should  be  direct 
representation  of  the  Surrey  County  Council  if  the  whole  of 
the  county  was  included  in  the  area  of  supply. 

Cross-examined  by  Mr.  Hb.ndekson,  for  the  L.C.C,  witness 
.said  that  by  siilitting  up  the  county,  the  Joint  Electricity 
Authority  would  be  taking  over  the  best  parts  of  the  county 
from  the  point  of  view  uf  electricity  supply.  What  he  wanted 
was  for  an  interval  to  be  allowed  in  which  the  various  local 
authorities  in  Stirroy  .should  make  up  their  minds  to  c<.>ine  in 
or  not.     Meanwhile,  the  whole  county  should  be  left  out. 

Mr.  Turner,  for  the  Conference  scheme,  ascertained  from 
the  witness  that  SuiTey  would  prefer  to  come  into  the  Con- 
ference scheme  on  the  same  terms  as  those  asked  for  by 
Tvliddlesex. 

Mr.  Merz  was  then  further  cross-examined  by  Mr. 
Kennedy  for  the  nine  companies'  scheme,  who  offered  to 
place  before  the  Conunissioners,  confidentially,  full  details  of 
recent  contract.s  awarded  by  the  Companies  if  Mr.  Mer/,  would 
do  the  same,  and  it  was  arranged  that  the  Commissioners 
should  have  access  to  the  dixuments  in  both  ca.ses. 

Mr.  Donald,  on  the  que.stion  of  prices  of  plant,  suggested 
that  British  manufacturers  were  quoting  lower  prices  for 
delivery  abroad  than  they  were  for  home  orders,  and  that  ■that 
accounted  for  the  lower  price  mentioned  by  Mr.  Merz  for  the 
15.000-kW  turbine. 

Mr.  Merz  said  the  case  he  had  in  mind  was  an  f  ,o.b.  order, 
but  whether  British  manufacturers  were  supplying  more 
cheaply  abroad  than  in  this  country,  he  referred  Mr.  Donald 
to  the  manufacturers.  On  the  economical  size  of  generating 
plant.  Mr.  Merz  said  that  'i5.000  kW  was  not  the  best  sized 
unit.  At  present  from  15,0<X)  to  '20,000  kW  gave  the  test 
advantage,  and  anything  above  that  should  be  in  the  neigh- 
bourhood of  30,000  or  35,000  kW. 

Re-examined  by  Mr.  Morse,  Mr.  Merz  said  his  view  was 
that  coal  consumption  was  the  dominating  factor  in  the  elec- 
tric power  problem,  and  not  finance.  Coal  consumption  had 
not  received  the  attention  it  merited. 

The  question  of  extension  of  tenure  of  the  London  Com- 
panies was  touched  upon,  but  Mr.  Merz  siiid  the  opinion  of 
the  County  Company  was  that  it  had  an  area  in  whic4i  it  could 
get  many  times  the  business  which  it  now  had.  and  it  attached 
more  importance  to  getting  this  than  to  the  question  of  exten- 
sion of  tenure  in  the  London  districts.  Finally,  Mr.  Merz 
said  it  would  be  a  calamity  if  other  railway  companies  were 
compelled  to  put  up  power  .stations.  The  power  stations  'of 
the  L.  &  X.W.  Railway  and  the  L.  &  S.W.  Railway  Companies 
were  not  on  the  best  of  sites,  and  an  attempt  should  be  made 
at  once  to  erect  a  really  modern  plant. 

In  the  afternoon  Mr.  Merz  answered  questions  put  to  him 
by  the  Commissioners.  In  reply  to  Mr.  P.^GE.  he  said  that 
the  provision  of  modern  plant  was  the  best  solution  of  the 
l/ondon  problem  to-day.  At  the  same  time,  he  was  always 
anxious  to  secure  unity,  hut  if  it  were  a  question  of  choosing 
between  modern  plant  and  unity,  he  was  quite  confident  that 
the  question  of  modern  plant  was  the  more  important.  He 
referred  to  the  Coal  Conservation  Conunittee's  Report,  which 
strongly  emphasised  the  necessity  for  the  provision  of  modem 
plant.  As  to  the  financial  ri.sk  involved  by  the  prosecution  of 
the  County  Company's  schomo.  this,  of  cour.se.  applied  to  any 
undertaking  ))iirsuing  a  prngrossive  jxilicy.  With  regard  to 
the  carbonisation  of  coal,  his  view  was  that  if  coke  was  to  be 
used  under  the  boilers  of  generating  stations,  that  ooke  would 
be  better  produced  by  the  authority  controlling  the  generating 
station  than  bought  from  outside. 

In  answer  to  Mr.  Lackie.  who  considered  that  tlie  figure 
for  maintenance  at  the  proposed  Barking  station,  given  as 
£14,400.  was  very  low.  Mr.  Merz  .said  that  meant  day  to  day 
maintenance  of  plant,  apart  from  actual  renewals.  T\w  figures 
were  ba.sed  on  those  obtained  from  other  stations,  and  were 
the  estimated  maintenance  diarges  for  the  first  commejcial 
year  of  the  operation  of  the  scheme. 

Mr.  C.  P.  Si'AiiK.s.  late  Engineer-in-Chief  to  the  County  Com- 
pany, handed  in  charts  .showing  the  actual  growth  of  the 
demand  on  the  Company's  generating  stations  from  KKW  to 
1919.  and  the  estimated  demand  up  to  19'24.  The  figures  were 
givi-n  at  the  previous  inquirv  held  in  October  last  year.  \t 
the  end  of  1919  the  demand  wa.s  'ii.OOO  kW.  ami  the  estimated 
demand  at  llio  end  of  19-21  was  4'2,0<Kl  kW.  Mr.  Sparks  re- 
ferred to  the  imiiediniont  of  the  devolopinent  of  the  County 
Company's  area  due  to  lack  of  plant.  The  actual  load  la.st 
winter  was  '27.900  kW,  which  loiild  have  bi>en  greatly  ex- 
ceeded, but  in  order  to  keep  down  to  tliat  figure  it  had  Ihvu 
I'ound  necessary  to  restrict  supplies.  He  had  stated  at  the 
October  inquiry  that  double  the  figure  of  7.<XX)  kW  per 
annum  would  have  boon  a  modorate  estimate  in  respect  of  new 
lonnoctions,  and  ho  put  in  a  diagram  showing  additional  de- 
mands on  the  Company's  stations  if  siitVicient  plant  were  avail- 
able. He  estimitod  that  if  the  Companv  had  sullicient  plant. 
it  would  bo  supplying  54.000  kW  in  l!>il.  instead  of  -|-2.00l) 
kW.  With  regard  to  the  Romford  area,  there  was  a  consider- 
able amount  of  private  plant  installed  there,  and  there  was  a 
very  considorable  potential  d«^inand. 

.'\s  an  instance  of  a  supply  which  had  actually  existed  in  the 
Company's  area,  and  had  Wen  lost  to  it.  he  mentioned  that 
the  electrochemical  industry  actually  existed  there.  bu>  had 
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now  been  transferred  to  another  area  altogether  because  of 
inability  to  obtain  power. 

Dealing  with  tht>  cost  of  plant,  Mr.  Sparks  said  there  was  a 
very  substantial  reduction  in  pressent  prii-e.s  as  compared  with 
those  ruling  last  year,  and  he  agreed  substantially  with  the 
figures  given  by  Mr.  Merz  in  this  connection.  His  opinion 
was  that  a  modern  generating  station  should  be  put  up  at 
once;  he  knew  of  no  better  site  for  that  purpose  than  that  at 
Barking. 

Mr.  Crau:  Henderson  cross-examined,  first,  with  regard  to 
the  inability  of  the  County  Company  to  meet  the  demand  in 
its  area  owing  to  lack  of  plant,  his  point  being  that  the  war 
had  had  the  same  effect  upon  other  eleitricity  undertakings 
during  the  past  six  years.  He  did  not  see  why  the  County 
Company  should  be  put  in  the  position  of  supplying  other 
autliorities  any  more  than  tnai  a  joint  authority  should  be  put 
in  this  position. 

Mr.  Henderson  then  dealt  with  the  figure  of  f8.60(i  in  re- 
spect of  rates,  taxes,  and  insurance  in  the  company's  estimate 
of  running  costs.  Mr.  Sparks  explained  that  this  represented 
additional  expenditure  which  would  be  incuned  in  resjiect  of 
those  charges  if  the  power  were  supplied  from  the  Barkiug 
station  as  against  extended  exi.sting  stations,  but  counsel  sub- 
mitted that  it  would  be  helpful  to  have  fuller  information  with 
regard  to  this  figure. 

The  CH.4IRMAN  said  that  the  Commissioners  regarded  the  in- 
cidence of  rates.  &c.,  upon  costs  as  a  very  material  point. 

Mr.  Kexnkdv  had  commenced  his  cross-examination  on  he- 
half  of  the  nine  companies  when  the  inquiry  adjomned. 


Evidence  was  given  on  Thm'sday  morning  in  support  of 
statements  handed  to  the  Commissioners  earlier  by  the  Elec- 
trical Power  Engineers'  .\ssociation  and  the  Electrical  Ti'ades 
Union.  Mr.  \V.  X.  Jones,  General  Secretary  of  the  E.P.E..A... 
represented  that  body  as  well  as  the  Chief  Technical  -\ssistants' 
.\ssociation,  and  did  not  make  any  statement  beyond  that  al- 
ready handed  in.     He  was  not  cross-examined  by  counsel. 

In'  reply  to  Sir  H.^RRY  Havv.ird,  Mr.  Jones  said  they  were 
asking  for  representation  which  would  enable  the  views  of 
technical  assistants  to  be  put  before  the  authority.  Sh-  Harry 
pointed  out  that  there  would  be  a  chief  engineer  to  the  Joint 
Authority,  who  would  be  responsible  for  carrying  out  the  re 
quirements  of  that  body,  and  asked  witness  whether  a  com- 
mittee ol  an  advisory  nature  to  assist  the  chief  engineer  would 
meet  the  wishes  of  the  .Association.  To  this  Mr.  Jones  replied 
that  the  members  would  prefer  direct  representation,  but 
further  questions  by  Sir  Harry  failed  to  elicit  any  real  reason 
why  the  latter  was  considered  desirable. 

Mr.  P.*GE  and  Mr.  Lackik  also  put  a  few  questions,  the  latter 
referring  to  the  problem  of  the  interests  represented  contri- 
buting capital  to  the  authority.  The  contention  of  the  Asso- 
ciation was,  .said  Mr.  Jones,  that  it  would  be  a  help  to  the 
Joint  -Authority. 

The  Chairman  also  raised  this  point,  and  said  that  the  re- 
sponsibility entailed  by  representation  on  the  joint  board 
should  carry  with  it  financial  support.  .As  he  understood  it. 
the  two  reasons  for  the  .\s.sociation  desiring  representation 
were  that  it  should  be  able  to  give  technical  assistance,  and 
to  improve  the  status  of  the  t*;chnical  assistants.  A  difficulty 
he  foresaw  was  that  there  would  be  an  assistant  engineer  actu- 
ally on  the  board,  and  he  would  thus  be  in  a  position  of  autho- 
rity over  the  chief  engineer.  Mr.  Jones  replied,  however,  that 
the  representative  of  the  As.sociation  on  the  joint  board  would 
not  necessarily  be  an  employe,  but  a  member  of  the  Asso- 
ciation. 

Mr.  Webb  (London  District  Secretary  of  the  Electrical 
Trades  Union)  supported  the  statement  previously  forwarded 
to  the  C-cmmissioners  by  that  body  with  a  view  to  represen- 
tation. 

Mr.  Crak;  Henderson  (coun.sel  for  the  L.C.C.)  said  that  in 
the  Union's  statement  the  U.C.C.  scheme  was  referreu  to. 
which  made  provision  for  two  .seats  on  the  joint  authority  in 
the  labour  interest,  and  it  was  .said  that  this  number  was 
totally  inadequate.  He  asked,  therefore,  what  was  adequate 
representation  in   the  opinion   of   the  E.T.U. 

Mr.  Webb  said  at  least  half  (laughter)— and  added  that  he 
had  been  modest  in  making  that  request. 

The  question  of  financial  support  was  again  raised  by 
(Dunsel.  in  the  course  of  whidi  Mr.  Webb  said  that  the  ques- 
ti(jn  of  financial  support  was  one  for  the  Executive  Council, 
and  not  for  him  to  deal  with,  but  he  .said  that  the  Union 
could  not  consider  the  shoulclering  of  half  the  financial  burden 
"  at  the  present  moment." 

Mr.  Pagb  said  that  the  fundamental  purpose  of  the  inquiry 
was  to  find  the  bcft  means  of  securing  a  cheap  and  abundant 
.supply  of  electricity  in  London,  and  that  if  better  wages  and 
better  conditions  were  to  be  the  main  object  of  the  workers' 
represeritatives,  this  might  react  on  other  industries  which 
used  electric  power,  inasmuch  as  the  price  would  he  increased. 
Mr.  Webb  s;iid  that  this  would  not  necessarily  be  the  ca.se. 
because  wages  represented  a  very  small  part  of  the  cost  of  elec- 
tricity, and  also,  increased  efficiency  might  result.  Mr.  Page, 
however,  maintained  that  tlie  wages  bill  in  most  undertakings 
was  considerable. 

Mr.  Si'ARKS  then  re-entered  the  witness-box.  He  dealt  first 
with  the  item  of  £8,600  for  rates,  taxes,  and  insurance,  raised 
by  Mr.  Henderson  on  Wednesday,  and  again  explained  how 
that  figure  was  arrived  at.  It  represented  what  would  have  to 
be  paid  by  the  Company  in  192.5  if  the  Barking  station  were 


erected  and  power  supplied  from  there,  minus  the  sum  which 
would  have  to  be  paid  if  the  same  business  had  been  dealt  I 
with  at  the  Wandsworth  and  City  Road  stations.  He  pointed  i 
out  that  the  figures  presented  to  the  Commissioners  at  the  ! 
October  inquiry  were  in  respect  of  a  hypothetical  case,  and  | 
these  had  been  revised  by  Mr.  Merz  and  presented  again  at  the  ' 
present  inquii'y.  | 

Mr.  Henderson  contended  that  this  did  not  carry  them  much    j 
further  as  to  how  the  i'S.GUU  was  arrived  at.     -After  some  dis- 
cussion, in  which  the  Chairman  joined,  the  latter  finally  re-    i 
iterated   his  statement   made  on   the   previous   day.  that  the    ! 
Commissioners  fully  appreciated  the  importance  of  the  point.       ; 

Mr.  Turner,  on  behalf  of  the  Conference  of  Local  .Autho-  . 
rities.  stated  that  Islington  had  now  agreed  to  come  in  under  I 
the  Conference  scheme.  ' 

Mr.  Kennedy  then  continued  his  cross-examination  of  Mr.  ! 
Sparks.  Dealing  with  the  railway  l<iad,  which  the  County 
Company  hoped  to  get  by  the  erection  of  the  Barking  station, 
he  suggested  that  if  the  station  were  erected,  and  the  Com- 
pany canvassed  for  the  railway  load,  stating  that  it  had. 
-say.  a  '20.000-kW  plant  to  deal  with  it,  which  could  not  be  i 
used  for  other  purp<j.ses.  the  Company  would  be  more  or  less 
in  the  hands  of  the  railway  people,  and  would  have  to  accept 
almost  any  price  offered.  Mr.  Sparks  replied  that  the  plant 
could  be  used  for  other  purposes.  Another  point  raised  by 
Mr.  Kennedy  was  the  difference  in  the  figures  estimated  per 
kW  installed  by  the  engineers  for  the  County  Company's 
scheme  and  the  scheme  promoted  by  the  nine  ccmpaiiies  and 
other  bodies,  this  being  £20  in  the  first  case  and  £'2.5  in  the 
other.  The  Chairman  pointed  out  that  the  figures  produced 
by  the  two  bodies  of  engineers  were  very  much  on  a  par  in 
the  first  place,  becau.se  they  were  estimated  at  about  the  same 
time,  and  the  £20  in  the  case  of  the  County  Company  was  the 
revised  figure  ba.sed  on  reductions  in  price  since  the  October 
inquiry.  Mr.  Kennedy's  cro.ss-examination  then  turned  on  the 
question  of  crossing  the  river  to  the  .south  side  from  the  Bark- 
ing site,  the  greater  part  of  the  Company's  load  being  on  the 
south  side.  Mr.  Sparks  agreed  this  was  not  an  easy  matter. 
They  felt  that-  it  would  prejudice  their  position  if  they  dis- 
closed publicly  how  the  river  was  to  be  cj-ossed,  but  they 
would  put  their  plans  before  the  Commissioners  if  they  desired 
them  to  do  so. 

Mr.  Tdrner  then  cros.s-p<amined.  and  suggested  that  the 
County  Co.  was  anxious  to  secure  the  railway  demand  for 
itself.  This  led  to  a  prolonged  discussion  on  the  proposals  of 
the  two  schemes  for  dealing  with   the  railway  load. 

In  summing  up  the  position,  the  Chairman  said  that  the 
County  Co.  was  willing  to  take  the  risk  of  erecting  a 
modern  station  in  the  faith  that  it  would  secure  the  railway 
load,  whereas  the  promoters  of  the  joint  scheme  were  not  tak- 
ing this  risk,  and  it  was  not  their  intention  to  supply  the 
railway  load.  The  position  with  regard  to  the  railway  load 
had  altered  during  the  course  of  the  inquiry,  the  railway  com 
panics  having  withdrawn  their  scheme. 

Sir  Harry  Haward  said  that  the  first  stage  of  the  scheme, 
which  did  not  provide  for  the  erection  of  the  capital  stations, 
would  cost  £1.050,000.  .so  that  if  the  first  stage  were  shortened 
to  provide  for  the  erection  of  the  stations  earlier  in  order  t*) 
meet  the  railway  load,  it  would  involve  the  re-arrangement  cf 
the  whole  of  the  financial  provisions. 

In  further  discussion  on  the  point,  the  Chairman  pointed  out 
that  the  Joint  Authority  .should  be  in  a  safer  position  with 
regard  to  preparing  for  the  railway  load,  because  if  it  were 
lost  it  would  be  able  to  dispose  of  the  extra  load  more  easily 
owing  to  the  large  area  which  it  would  supply,  whereas 
the  County  Co.  would  be  confined  to  its  own  particular 
area  of  supply.  He  also  added,  in  reply  to  a  question  raised 
by  Mr.  Tyler,  for  the  railway  companies,  that  the  question  of 
whether  they  should  erect  their  own  generating  stations  was 
in  the  hands  of  the  Commissioners. 

Mr.  Sparks,  in  answer  to  questions  by  Mr.  Baooalav,  agreed 
that  the  Barking  site  was  preferred  partly  because  of  its  nearer 
proximity  to  the  centre  of  gravity  of  the  load,  which  was 
about  Soutbwark,  but  in  addition  there  were  difficulties  in 
connection  with  the  foundations  at  Dagenham,  and  the 
shallowness  of  the  water  there  as  compared  with  Barking, 
which  would  necessitate  the  erection  of  a  long  pier  for  hring- 
ing  in  supplies  of  coal,  &c.,  trans}X)rted  to  the  sitt^  by  water. 

In  the  course  of  his  re-examination,  Mr.  Morsk  reverted  to 
the  suggestion  made  by  Mr.  Kennedy  that  by  the  erection  of  a 
station  to  deal  with  the  anticipated  railway  load,  the  County 
Company  would  place  itself  more  or  less  in  the  hands  of  the 
railway  companies.  He  pointed  out  in  this  connection  that 
the  railway  companies  would  not  be  able  to  build  a  station 
them.selves  without  the  consent  of  the  Commissioners,  so  that 
they  would  not  be  able  to  demand  w  hat  price  they  liked. 

Tliis  I'lnished  the  evidt^nce  to  be  brought  by  the  parties 
concerned,  and  all  that  remained  was  the  hearing  of  the  final 
speeches  of  counsel.  Imix)rtant  consultations  were  going  on  in 
connection  with  the  County  of  London's  Bill,  now  before 
Parliament,  in  which  most  of  tho.se  at  the  inquiry  are 
interested,  and  in  view  of  this  it  was  decided  to  adjourn  until 
Tuesday  last.  The  chairman,  however,  said  that  the  proceed- 
ings must  really  finish  by  to-day,  July  29th,  even  if  it  were 
found  neces,sary  to  sit  a  little  later  each  day. 


On  Tuesday,  .(uly  2tlth.  Sir  Jon\  Snem,  said  that  Mr.  Lackie. 
on  behalf  of  the  Commissioners,  had  seen  a  partner  of  the 
firm  of  Messrs.  Kennedy  &  Donkin,  and  of  Messrs.  Merz  and 
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McLellan,  and  had  examined  documents,  specifications,  and 
tenders  in  order  to  prove  certain  prices,  and  without  disclosing 
i'rum  whom  the  tenders  were  received,  the  position  was  this  ; 
For  large  sets,  say,  from  io.CKXJ  to  'JO.OOO  k\V,  for  a  speed 
of  3,000  r.p.m.,  the  following  prices  had  held  within  the  last 
two  months:  For  export  purposes  and  not  including  erection, 
£3  per  kW  of  maximum  continuous  rating  for  the  turbo- 
alternator  without  surface  condenser  (jr  puin]is.  For  home 
tenders,  add  10  per  cent.,  making  £3..i  per  k\\  .  Adding  cost 
of  erection,  the  price  became  H'.i.G  per  k\V.  For  smaller  sets 
than  15.000  kW,  add  15  per  cent.,  briugmg  the  figure  to  MM 
per  kW  of  maximum  continuous  rating.  If  auxiliaries  were 
added,  a  further  10  ijer  cent,  must  be  added,  making  £4.55 
per  kW.  These  prices  were  for  a  frequency  of  50  cycles.  For 
a  frequency  of  25,  a  further  10  per  cent,  must  be  added,  making 
£5  per  kW,  and  if  instead  of  3,000-r.p.m.  sets,  1.500-r.p.m. 
sets  were  built,  another  15  per  cent,  must  be  added,  making 
£5.75.  These  figures  gave  the  range  of  prices  of  the  tenders 
examined  l)y  Mr.  Lackie,  and  it  appeared  cleai-  that  on  a 
lirst-class  specificatiuu  that  British  manufacturers  had  quoted 
in  comi)etition  and  buna-fide,  for  y.(KIO  r.p.m.  .sets,  some- 
thing over  15,000  kW  continuous  rating  for  export  purposes, 
without  cost  of  erection,  a  figure  of  JC'i  per  kW  for  the  turbo- 
alternator,  and  the  prices  were  firm. 

Continuing.  Sir  .John  Snell  said  it  was  the  intention  of  the 
Commissioners  to  see  personally  the  various  sites  proposed 
for  the  capital  power  stations  m  the  various  schemes. 
Speeches  of  counsel  were  tlien  commenced. 
Mr.  B.1KER,  for  the  North  Metropolitan  Electric  Power 
Supply  Co.,  said  that  at  least  he  had  not  embarras.sed  the 
Commissioners  by  shifting  his  ground  during  the  inquiry.  His 
case  had  always  been,  and  still  was,  that  the  North  Metro- 
politan Co.'s  area  and  its  Willesdeu  power  station  should  be 
excluded  from  the  area  of  any  Joint  Electricity  Authority. 
His  contention  was  that  the  onus  was  upon  the  promoters  of 
the  L.C.C.  and  Conference  .schemes  to  show  that  a  Joint 
Electricity  Authority  was  necessary,  and  not  for  him  to  show 
that  one  was  not  necessary,  and  if  the  promoters  had 
not  satisfied  the  Conuuissioners  that  it  was  advantageous 
to  include  the  North  Metropolitan  Co.'s  area  within  the 
jurisdiction  of  a  Joint  Electrical  Authority,  then  it 
was  not  for  him  to  have  to  show  that  no  advan- 
tage would  accrue  to  it.  As  to  the  area,  the  one 
delimited  by  the  Commissioners  was  merely  provisional, 
and  w'as  not  intended  to  he  the  actual  area.  Mr.  Rider  and 
his  brother  engineers  did  not  appreciate  that  position,  and 
he  believed  it  was  for  that  reason,  and  that  reason  only,  that 
the  North  Metropolitan  Co.  had  been  obliged  to  fight  this  case, 
lie  was  certain  that  had  the  engineers  dealt  with  the  area 
purely  on  engineering  grounds  without  any  previously  sug- 
gested area,  the  North  Metroixjlitan  Co.'s  area  would  not 
have  been  included.  Moreover,  Mr.  Rider  had  admitted  in 
his  evidence  that  he  could  not  give  any  date  when  the  North 
Metropohtan  Co.'s  area  would  receive  any  benefit,  by  reducing 
the  cost  of  supply,  for  the  larger  scheme;  but  Mr.  Rider  would 
not  agree  to  exclude  the  Power  Co.'s  area  because  it  would 
create  a  precedent  for  other  objectors  to  ask  for  exclusion. 
The  evidence  was  a  little  contradictory,  but  no  evidence  had 
bean  given  as  to  the  benefit  which  would  accrue  to  the  North 
Metropolitan  Co.'s  area  by  this  scheme  within  the  imme- 
diate future.  It  would  not  do  for  the  promoters  mereiy  to 
say  it  would  not  do  the  Power  Co.  any  harm.  He  submitted 
that  neither  the  L.C.C.  nor  the  Conference  had  given  the 
Power  Co.'s  position  any  serious  consideration  apart  from 
that  given  to  the  companies  which  were  purchasable  under 
the  Electric  Lighting  Acts,  and  from  counsel's  speech  for  the 
Conference  scheme  it  was  clear  that  he  had  not  been  made 
aware  of  the  difference  in  the  circumstances.  Speaking  quite 
frankly,  counsel  said  the  Power  Co.  had  no  confidence  in  any 
Joint  Electricity  Authority  that  might  be  formed,  and  pre- 
ferred to  be  left  in  the  hands  of  the  Commissioners.  The 
whole  problem  was  an  engineering  one,  and  he  did  not  think 
the  engineers  for  the  schemes  would  contend  for  a  moment 
that  it  was  essential  to  the  engineering  scheme  that  the  Power 
Co.'s  area  should  be  included.  Throughout  the  whole  inquiry 
they  had  not  heard  why  it  would  be  to  the  advantage  of  the 
Power  Co.  The  scheme  of  the  nine  companies  did  not  include 
any  jiart  of  the  Power  Co.'s  area;  although  at  first  this  scheme 
did  include  a  part  of  its  area,  the  whole  of  it  had  now  been 
cut  out. 

Sir  John  Snell  said  the  Commissioners  wished  to  look  at  the 
matter  from  a  rather  different  angle  to  that  put  forward   by 
Mr.  Baker,  namely,  from  that  of  the  benefit  to  the  v\hole  arc.'i. 
Mr.  Baker:   Even  at  the  risk  of  detriment  to  us',' 
Kir  John  Snell  :   No.     I  do  not  say  that. 
Continuing,  Mr.  B.4KER  said  he  believed  that  if  the  engineers 
were  left  alone  they  would   leave  the  Power  Co.  out  of  the 
scheme  altogether. 

Mr.  Syuney  Morse  followed  for  his  numerous  clients.  So 
far  as  the  East  London  scheme  was  concerned,  the  City  of 
London  Electric  Lighting  Co.,  Ltd.,  had  elected  to  remain 
outside,  in  acceptance  of  the  offer  of  tlie  promoters  of  that 
scheme.  The  L.C.C.  scheme  had  been  so  modified  that  the 
financial  result  was  doulitful.  and  the  City  of  London  Co.  was 
not  prepared  to  be  held  'i-sponsilile  for  any  part  of  the  finance. 
Concerning  the  West  Kent  Electric  Power  Co.  and  the  South 
Metroixilitan  Electi'ic  Light  &  Power  Co..  nothing  that  had 
been  said  during  the  inquiry  had  chantred  their  views  against 
being  included  in  the  area.  With  r<>gard  to  the  Couiuy  of 
London  Electric  Supply  Co.,  too  much  had  been  made  of  the 


suggested  intention  of  that  company  to  extend  the  proposed 
Barking  station  to  (^(JO.OOO  kVV.  Nothing  was  in  contemplation 
beyond   an  installed  capacity   of  100,000  k\V. 

Mr.  Henderson,  for  the  L.C.C,  said  that  in  his  sworn 
evidence  to  the  Parliamentary  Committee  on  the  County  Co.'s 
Bill,  Mr.   Merz  had  referred  to  600,000  k\V. 

Mr.  Mouse  referred  to  a  report  of  the  L.C.C.  this  week 
with  regard  to  the  Barking  scheme,  and  said  that  the  wording 
of  the  report  rather  suggested  that  the  L.C.C.  feared  a  good 
scheme.  His  case  was  that  a  large  power  station  should  be 
buUt  at  once.  The  County  Co.  was  willing  to  erect  a  capital 
station  at  once  and,  among  other  things,  to  he  ready  to  deal 
with  the  railway  load  when  it  came  along.  The  erection  of 
the  Barking  station  would  not  in  any  way  prejudice  any 
solution  of  the  London  electricity  supply  problem  which  might 
be  decided  uixjn.  So  great  had  been  the  demand  upon  the 
company  tliat  its  sales  branch  had  had  to  l>e  closed,  and  the 
demand  was  such  that  the  erection  of  the  Barking  station 
would  not  only  enable  the  company  to  extend  the  uses  of 
electricity,  but  to  generate  at  a  very  much  lower  figure  than 
at  present.  The  company  had  agreed  that  if  the  Barking 
station  vvas  authorised  an  option  should  he  given  to  the  Joint 
Authority  to  take  it  over,  upon  terms  to  be  fixed  by  the  Com- 
missioners,  within  seven  years. 

'  Sir  John  Snell  asked,  supposing  the  Commissioners  at  the 
end  of  the  inquiry  came  to  the  conclusion  that  the  County 
Co.  had  made  out  its  case  for  the  Barking  station  to  be  con- 
structed immediately,  was  Mr.  Mor.se  instructed  to  assist  the 
Commi.s.siouers  now  publicly  by  defining  the  attitude  ol  the 
County  Co.  towards  mclusion  in  a  scheme  for  a  Joint  Authority 
which  would  carry  with  it  an  extension  of  tenure  to  the  com- 
pany undertakings'? 

Mr.  Morse  said  the  County  Co.  was  quite  prepared  to  co- 
operate entirely,  but  the  consent  to  the  station  should  not 
be  withheld  until  the  Joint  Authority  or  the  complete  scheme 
was  finally  passed. 

Sir  John  Snell  next  asked  whether  the  County  Co.  would 
agree  to  the  leasing  proposal  of  the  nine  companies  as  regarded 
the  power  stations  of  the  companies? 

Mr.  Morse  said  the  position  with  regard  to  that  was  not 
very  clear,  but  in  principle  his  clients  would  not  object  to 
the  leasing  proposal. 

Sir  John  Snell  said  the  Commissioners  would  like  to  feel 
before  the  inquiry  was  closed  that  all  the  possibilities 
had  been  explored,  in  order  to  bring  about  a  solution  of  the 
problem,  so  that  the  Comnii.ssioners  could  make  a  selection 
of  the  propo.sals  put  forward  without  prejudice  to  any  under- 
taker, company  or  municipal,  so  that  the  whole  could  l)e 
brought  together. 

Mr.  Morse  said  his  clients'  view  was  that  any  settlement 
should  be  for  a  long  period,  and  that  there  should  not  be 
recurring  periods  of.  say.  ten  years  when  purcha.se  of  the 
companies  could  take  place,  or  a  similar  recurring  |)eriod  with 
regard  to  the  lease. 

Sir  John   Snell:   You   want  stability'.' 

Mr.  Morse  :   Yes ! 

Mr.  Henderson,  for  the  L.C.C,  protested  that  as  the  County 
of  London  Co.  had  refused  to  give  evidence  ui  the  .schemes, 
he  had  not  cross-examined  its  witnesses  on  the  point.  There- 
fore, the  suggestions  now  made  by  Mr.  Morse  miglit  be 
prejudicial  to  the  L.C.C.  as  the  pm-chasing  authority  over 
the  companies,  and  he  protested  now  in  order  to  protect  his 
clients. 

Mr.  Moseley,  for  the  Metropolitan  Electric  Supply  Co.,  then 
addressed  the  Commissioners  on  very  similar  grounds  to  those 
put  forward  by  Mr.  Baker  for  the  North  Metropolitan  Electric 
Power  Co.  The  former  company  a.sks  for  its  bulk  area  and 
its  Willesden  power  house  to  be  left  out  of  any  scheme. 

Mr.  TvLOR.  for  the  ten  railway  companies  in  the  area, 
began  his  speech  during  the  last  few  minutes  of  the  afternoon. 
He  said  that  the  position  of  the  railway  companies  as  con- 
sumers must  be  considered  apart  from  the  point  of  view  of 
traction,  because  most  of  them  had  other  u.ses  for  electricity 
at  the  present  time.  \t  the  same  time,  the  railway  companies 
had  no  predilection  to  siXMid  money  on  generating  stations, 
and  if  the  inquiry  showed  that  they  could  buy  energy  more 
che;iply.  no  one  would  be  more  pleased  than  the  railway 
companies.  (j.^   (,g  continued.) 

North-East  Midlands  Electricity  District. 

Yorkshire  Electric  Power  Co.'s  Representation. 
Wnu  reference  to  the  propiKsed  formation  of  a  Joint  Electricity 
.Authority  for  the  above-mentioned  area.'  for  which  purpose 
a  scheme  was  recently  submitteil  by  the  City  Corporation 
of  Shefiield.t  we  have  received  a  copy  of  a  represeutjition 
that  has  been  made  to  the  Electricity  Conuuissioners  on  the 
matter  by  the  Yorkshire  Electriir  Power  Co.  (of  which  Mr. 
W.  ii.  Woodhouse  is  the  engineer  and  manager),  which  states 
inter  alia  that  the  company  is  of  the  opinion  that  no  advantage 
is  to  be  gained  by  the  constitution  of  a  .loint  Electricity 
-Vuthority  for  its  district,  and  that  the  creation  of  a  second 
organisation   can  only  lead  to  luuiecessary  exiknis*-. 

That  portion  of  the  propos(>d  district  which  is  to  the  south 
of  the  company's  area  is  within  the  area  of  supply  of  the 
Derbyshire  &  Nottinghaiushire  Electric  Power  Co.  with  which 
the  Yorkshire  Co.  is  prepared   to  co-oivrat*  in   the   interests 
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ol  the  economical  ilevelopmeut  of  supply.  If  it  can  be  shown 
that  any  economy  would  aiist  Irom  the  combination  ot  elec- 
uicity  bupphes  ui  the  distnct  lo  the  east  of  the  compan\  V 
area  with  that  of  tho  coiupuuy,  it  is  jnepaied  to  cousiilci 
arrangements  to  this  end.  Proposals  to  this  eilect  have  been 
made  by  the  company  to  the  North  Lincolnshue  iioimiasters 
in  the  past,  and  the  company  is  prepared  to  discuss  with 
these  power  users  or  others  any  scheme  which  can  be  shown 
to  be   beJielicial. 

The  company's  area  of  supply  extends  into  three  proposed 
electricity  districts,  for  each  of  which  the  Commissioners 
require  bchemes  to  be  submitted.  The  compau\  must  K'gard 
the  interests  of  consumers  in  its  area  as  a  whole,  and  submits 
that  no  division  should  be  made  unless  it  be  shown  t-o  be  in 
the  interests  of  consumers  in  all  parts  of  the  company's  area. 

The  company  submits  that  no  necessity  can  be  shown  for 
the  establishment  of  a  Joint  Electricity  Authority  in  its  area 
of  supply.  Ihe  Yorkshire  Electric  Power  Co.  was  created 
by  Act  of  Paihament  substantially  for  the  purposes  for  which 
a  Joint  Electricity  Authority  would  be  established,  and  Section 
yi  of  tho  Electricity  (Supply)  Act,  1919.  recognises  the  special 
position  of  the  Power  Co.  by  restricting  the  supply  ol  elec- 
tricity by  a  Joint  Electricity  Authority  in  the  Power  Co.'s 
area.  Tlie  purchase  by  a  Joint  Electricity  Authority  of  exist- 
ing undertakings  would  require  the  provision  of  a  large  amount 
of  capital,  and  the  transaction  would  almost  certainly  result 
in  an  immediate  increase  in  the  cost  of  electricity  to  the  con- 
simier.  The  provision  of  capital  for  such  a  purpose  would 
involve  either  financial  assistance  from  the  State  or  an  obUga- 
tion  on  the  ratepayers  of  the  various  areas  in  the  proposed 
district  to  defray  losses  out  of  the  rates.  This  burden  would 
largely  fall  on  districts  in  which  a  supply  of  electricity  from 
the  company  is  now  available  without  any  risk  to  the  rate- 
payers. 

The  capital  of  the  company  has  to  a  very  large  extent  been 
raised  in  Yorkshiie,  and  many  of  the  shareholders  are  power 
users  who  have  preferred  to  co-operate  through  the  agency 
of  the  company  in  the  provision  of  a  supply  of  electricity 
rather  than  to  install  their  own  iwwer  plant.  In  view  of  the 
existence  of  the  Power  Co..  the  creation  of  a  Joint  Electricity 
.\uthority  would  involve  uneconomical  duplication  and  un- 
necessary expense.  Any  function  which  such  an  authority 
could  exercise  w'ith  public  advantage  could  equally  well  be 
exercised  by  the  co-operation  w-hich  has  already  been  brought 
about  by  the  company  without  the  expense  and  delay  occa- 
sioned by  the  establishment  of  a  Joint  Electricity  Authority. 
The  establishment  of  a  Joint  Electricity  Authority  and  the 
creation  of  the  necessary  organisation  w-ould  involve  not  only 
expense  but  further  interference  and  delay  in  the  development 
of  electricity  supply  at  a  time  W'hen  delay  would  have  a  most 
serious  effect  in  restricting  production  and  industrial  develop- 
ment in  the  important  area  in  which  the  company  is  authorised 
to  supply. 

The  delay  already  occasioned  by  the  restrictions  imposed 
prior  and  subsequent  to  the  passing  of  the  Electricity  (Supply) 
Act,  1919,  has  created  a  serious  position  of  affairs  such  that 
new  and  extended  demands  for  power  cannot  lie  met  promptly. 
and  as  a  consequence  the  extensions  of  supply,  so  much  to  be 
desired  in  the  interests  of  national  economy,  have  been  de- 
layed. 

The  company  is  empowered  to  co-operate  with  other  under- 
takers in  the  supply  of  energy  and  the  carrying  out  of  works 
required  by  the  company  or  other  undertakers  by  either  party, 
separately  or  jointly,  the  formation  of  .Joint  Boards,  and  for 
other  purposes  in  connection  with  the  supply  of  electricity. 
The  interests  of  the  public  are  fully  protected  by  the  legislative 
re.strictions  to  which  the   company    is  subject. 

The  developments  of  tho  company's  undertaking  are  subject 
to  the  supervision  and  approval  of  the  Commissioners;  the 
company  is  limited  as  to  the  maximum  prices  it  may  charge 
and  the  dividends  which  may  be  paid  to  shareholders,  and  it 
is  under  definite  obligations  to  supply  all  those  persons  in 
its  area  who  require  a   supply  of  electricity. 

In  the  company's  area  of  supply  there  are  6'2  electricity 
undertakings  of  .authorised  distributors,  of  which  number  the 
rompany  is  supplying  or  has  entered  into  an  agreement  with, 
40.  Seven  of  the  remainder  have  not  commenced  to  supply 
electricity,  leaving  15  of  the  working  undertakings  not  yet 
associated  with  the  company  in  the  supply  of  electricity  in 
its  area.  The  company  has  intimated  its  willingness  in 
all  these  cases  to  enter  into  agreements  for  supply.  Of  (he 
above  authorised  distributors,  four  are  at  wcirk  in  that  part 
of  the  proposed  electricity  district  which  is  within  the  com- 
pany's area  of  supply,  vix.  :  The  Corporations  of  DoncasU'r. 
Rotherhain.  and  Sheffield,  and  the  I'rban  District  Council  cf 
Mexborough.  With  three  of  these— SlieflSeld.  Rotherham.  and 
Mexborough — the  company  has  already  made  acreement«  for 
joint  working,  interchange  of  supply,  and  avoidance  of  over- 
lapping. The  considerable  developments  in  the  unification 
of  the  .supply  of  electricity  by  the  company  in  its  area  have 
been  made  by  agreement  with  other  undertakers,  having 
regard  to  the  special  circumstances  of  each  case.  It  is  sub- 
mitted that  a  continuation  of  development  on  those  lines,  sub- 
ject to  the  control  and  guid.mce  of  the  Commissioners,  will 
produce  the  best  results. 

Tlie  company's  area  of  siipplv  includes  the  Yorkshire  coal 
field,  which  extends  continuously  from  north  to  south  across 
tho  boinidary  of  the  proposed  district.  Tlie  company  is  supi)ly- 
ing  a    large  number   of  collieries  with   electricity,  and    tiie 


extensive  system  of  mains  which  the  company  has  provided 
covers  a  large  portion  of  the  coal  field.  These  mains  are  avail- 
able not  only  for  supply  to  collieries  and  to  all  classes  of  users, 
but  for  taking  power  from  those  collieries  which  may  have 
a  surplus  derived  from  waste  heat.  Tuc  association  thus 
established  permits  in  the  simplest  and  most  economical  way 
the  utiUsation  of  waste  heat  or  surplus  jxjwer  for  the  general 
benefit.  In  view  of  possible  development's  in  the  use  of 
low-grade  fuel  the  co-operation  of  the  Power  Co.  with  the 
colliery  owners  is  likely  to  have  an  important  effect  in  reducing 
the  cost  of  producing  electricity  in  the  future.  I'evelopments 
of  this  nature  are  necessarily  intricate  and  difficult,  and  not 
only  involve  financial  risk,  but  require  the  closest  association 
between  the  two  parties  to  achieve  success.  It  is  submitted 
that  in  such  new  developments  a  company  undertaking  will 
obtain  the   best  results. 

Whilst  the  company  is  of  opinion  that  there  is  no  present 
necessity  for,  or  advantage  to  be  gained  from,  the  creation  of 
a  Joint  Electricity  .\uthority  in  its  area  of  supply,  it  desires  to 
emphasise  its  willingness  to  co-operate  in  the  fullest  degree 
w  ith  other  bodies  m  any  development  which  can  be  shown  to 
be  in  the  public  interest. 

The  company  is  prepared  to  meet  all  demands  in  the  area 
entrusted  to  it  by  Parliament  by  a  continuance  of  the  policy 
of  development  by  agreement  with  other  bodies  which  has 
already  produced  such  substantial  results  in  the  unification 
and  extension  of  supply  of  electricity  throughout  its  :irea. 
The  company  requests  that  the  restriction  as  to  the  supply  of 
electricity  for  lighting  in  districts  where  there  are  no  autho- 
rised dista-ibutors,  imposed  by  Section  48  of  the  Yorkshire 
Electric  Power  Act,  1901,  be  removed,  and  that  the  company 
be  permitted  to  supply  such  demands  as  may  arise  on  equitable 
terms. 

If  so  desired  by  the  local  authorities,  it  is  suggested  that 
powers  might  be  granted  to  any  loc'al  authority  in  the  com- 
pany's area  to  subscribe  for  securities,  shares,  or  stock  issueil 
by  the  company,  to  lend  money,  to  guarantee  or  join  in 
guaranteeing  the  paymant  of  interest  on  loans  or  securities 
of  the  company,  and  to  give  financial  assistance  in  any  other 
form,  subject  in  each  case  to  the  approval  of  the  Commis- 
sioners. 


Electric  Vehicles  in  Latin  .4merica. — A  Reuler  messai^e 
from  Buenos  Ayrcs  says  that  while  hitherto  the  call  for 
electrically-ilriven  vehicles  in  the  States  of  South  and  Central 
America  has  been  limited  owing  to  the  generally  indifferent 
conditions  of  all  but  the  principal  highways,  the  c.xiieuditui-e 
of  large  sinus  by  the  Covernments  of  the  leading  countries, 
such  as  Argentina,  Brazil,  and  Chile,  uixin  new  roads  and 
bridges  will  soon  open  a  new  and  important  market  for  these 
manufactures,    especially  motor-trucks   and    taxi-cabs. 

C;eneral  conditions  are  favourable  for  the  use  of  electricnlly- 
projielled  trucks.  There  are  few  cities  where  street  distribu- 
tion of  supplies  from  retail  stores  is  more  generally  carried 
out,  purchasers  as  a  rule  declining  to  carry  their  parcels,  no 
matter  how  small.  Provisions,  .such  as  meat,  are  also  trans- 
ported over  long  distances,  the  slaughter-houses  being  outside 
the  city,  as  are  all  of  the  market  gardens,  while,  as  all  suppli<'S 
have  to  be  delivered  before  noon,  expedition  is  a  very  essential 
consideration,  'i'be  liauls  usually  are  short,  and  there  are 
frequent  stoppages  owing  to  the  press  of  traffic.  The  grades 
are  very  moderate,  and  this  applies  to  the  capital  and  other 
cities  ahke. 

It  has  been  decided  to  establish  a  number  of  charging 
stations  in  Buenos  Ayres.  so  that  a  system  of  public  electrically 
operated  automobiles  may  be   commenced. 

Brazil  has  latterly  imported  some  electrically-driven  pas- 
senger cars,  and  it  is  proposed  to  extend  the  number  if  tho 
experiment  proves  successful,  llie  cities  of  Rio  dc  Janeiro. 
Sao  Paulo,  Santos,  and  Bahia  are  well  adapted  to  such  vehicles. 
Owing  to  the  large  amount  of  water  power  available  in  Brazil, 
the  price  of  electricity  is  moderate,  while  i>i-ospects  of  the 
development  of  the  waterfalls  under  Oovcrniiient  encourage- 
ment are  exceptionally  attractive. 

Associated  Municipal  Electrical  En^^ineer.s. — .\t  the  .tcI- 
join-neil  annual  general  meeting,  liclil  in  London  on  .luly  2'2u(l, 
the  report  of  the  Executive  Committee  for  the  year  eniled  May 
:ilst  last  was  adopted.  The  report  states  that  the  total  nieni- 
bor.ship  of  tho  Association  is  now  18.S.  It  is  announced  that 
the  r.M.R..\.  Chairmen's  Committee  has  definitely  accepted  the 
uiiniinum  salai'ies  scale,  and  it  is  hoped  that  tho  Standing 
•loint  Committee  of  chairmen  and  engineer  members  to  deal 
with  conditions  of  engagement  will  be  of  material  benefit. 
During  the  year  the  bye-laws  of  the  Asswiation  were  revi.scd 
in  order  to  .secure  a  certificate  under  Section  2  (H)  of  the 
Trade  Union  .Xcf,  1913.  The  report  regrets  that  no  amend- 
ment has  been  made  in  the  compensation  clause  contained  in 
the  Electricity  (Supply)  (No.  2)  BjU.  but  should  the  Bill  bo 
proceeded  with  every  endeavour  will  be  made  to  secure  ade- 
quate protection  in  the  case  of  loss  of  office. 

The  statement  of  accounts  issued  with  the  report  shows 
increa.ses  in  income  and  expenditure,  the  balance  in  hand  at 
the  end  of  the  year  being  .i'.'ifi.  making  with  the  balance  from 
the  previous  year  a  total  of  £89. 


Toi.  89.  No.  2,279,  July  29,  1921.]         i'lTE    ELECTRICAL    ft£  V  LE; \V 


115 


MAGNET    HOUSE. 


Mr.  Iluc.o  Hirst,  the  chaiiuiaii  of  (lie  General  Eloi;- 
tric  Co.,  Ltd.,  spoke  to  the  .sliarelinldeis  with  justifiable  pride 
of  the  Iniilding  in  which  the  annual  general  meeting  was  held 
on  July  '21st.  It  is  32  years  since  the  G.E.  Co.  came  into 
existence,  and  the  rapid  advance  of  its  business  has  compelled 
it  to  seek  more  commodious  premises  to  house  the  offices,  to 
store  the  manifold  products  of  the  company,  and  to  provide 
showiddiiis  wliric  ui""ls  may  be  displayed  to  the  best  advan- 
tage.    The  jc-ull  Is  M;i-nrt   House. 

With  adiiiiialilc  iiirvisidii  the  company  .secured  the  splendid 
site  in  Kingsway  nine  years  ago,  but  the  w-ar  intervening 
delayed  the  completion  of  the  building.  Mr.  Plirst,  in  his 
speech,  told  his  audience  that  the  design  of  the  Iniilding 
IHissessed  three  prominent  feature.'^ — utility  had  been  a  detcr- 


FiG.  1.— M.\GNUT  House,  Kingsway. 


mining  factor  in  the  part  devoted  to  offices,  warehouses,  show- 
in.  mis.  itc. ;  dignity  played  a  part  in  the  design  of  the  offices 
iif  the  leading  officials;  and  .sentiment  was  .shown  in  the  design 
of  the  entrance  hall,  which  llic  y  had  dedicated  to  the  memory 
of  ■2i'f2  of  those  noble  men  \\li(i  laid  down  their  lives  to  save 
their  country. 

A  visit  of  msiXH-tion  to  Magnet  Uon.s<^  will  be  amply  repaid, 
I  HI-  it  may  be  .said  that  in  few  other  buildings  has  more 
'.ire  been  taken  to  cater  for  the  convenience  and  comfort  of 
'  iistoniers  during  their  pt^rsonal  visits  and  to  ensure  the  prompt 
I  ml  accural*  execution  of  their  orders.  Every  modern  labour- 
iviug  device  has  been  adopted,  the  installation  being  carried 
lit  on  a  scale  commensurate  with  the  size  of  the  organi.sition 
'I  ha.s  to  serve,  and  being  in  I'vciy  instance  specially  desigiu'd 
III  meet  its  particular  needs.  Every  detail  of  the  electrical 
ii|uii)nicnt  of  the  b'uildipg  is  a  product  of  one  or  other  of  the 
works  of  the  General  Blecfrie  Co.,  Ltd.,  or  of  its  associated 
companies. 

-\s  an  architectural  achievement.  Magnet  House  is  excellent 
III  conception  and  harnionious  in  design,  as  the  main  facade 
I'V  Mr.  R.  Prank  Atkinson.  K.n.LB.A.).  a  photograph  of 
N\hich  is  reproduced  in  fig.  i.   testifies. 

Tlie  building  coven's  a  ground  area  of  2o.72'2  .sq.  ft.  and  has 
'  jilt  (IcKirs,  including  the  basemiMit.  Each  floor  is  divided  into 
.  iLjIit  srriK.ns  bv  brick  w-alis.  fitted  with  double  iron  fire-procif 
'i'-i-.  Tlh-.  dnors.  of  which  there  are  l:«l,  were  made  by 
'  .c  cnni|iaiiy  at  the  I'Vaser  &  Clialmers  Engineering  Works. 
I  lith.  They  ai'e  of  several  types,  .some  coiisi.>iting  of  a  single 
I  iniel  and  others  of  three  or  four  panels  with  hinged  folding 
-CI  f ions,  allowing  room  for  people  to  pass  through  without 
having  to  open  the  whole  door. 

There  arc  five  staircases  giving  access  to  the  various  floors, 
which  are  also  .served'  bv  seven  passenger  and  eight  goods 
lifts,  made  and  erected  by  the  Express  Lift  Co..  T,td.  The 
Express  Lift  Co.  was  al.so  responsible  for  (he  eompleto  system 
of  hoists  and  rnnw-ays  for  loading  and  unloading  vans  and 
lorries,  and  for  handling  bulky  goods.  This  lift  equipment, 
comprising  a  total  of  2;3  machine.^  of  various  types,  forms  an 
epitome  of  modern  practice  in  lift;  design  and  construction. 


All  interdepartmental  correspondence  is  distributed  by 
means  of  pneumatic  tulies.  A  central  exchange  is  located  near 
the  entrance  hall  for  dealing  with  this  service,  and  is  also 
used  as  a  sorting  office  for  incoming  mail,  letters  being  after- 
wards sent  to  tho  various  departments  by  the  tubcte.  Ventila- 
tion is  secured  by  a  network  of  ducts  connected  to  a  modern 
air-washing  plant  and  vacuum  tubes  are  also  installed  for 
cleaning. 

The  main  entrance  hall,  shown  in  fig.  2,  is  of  stately  propor- 
tions, the  stone  walls  and  marble  floor  forming  an  excellent 
background  for  the  massive  bronze  gates  and  ornaments.  \ 
wide  marble  staircase,  in  the  well  of  which  run  two  high-sixwd 
passenger  lifts,  leads  from  the  basement  to  the  sixth  floor, 
and  at  each  Moor  opens  out  to  a  spacious  vestibule. 

In  the  basement  are  the  showrooms,  which  offer  probably 
the  largest  and  most  comprehensive  selection  of  electrical 
goods  in  the  United  Kingdom. 

On  the  left  of  the  vestibule  is  a  handsomely  decorated  suite 
of  rooms  devoted  to  the  exhibition  of  electric  light  fittings 
and  domestic  electrical  appliances.  With  a  full  appreciation 
of  the  value  of  display  and  demonstration,  the  company  has 
devoted  mucb  thought  and  care  to  this  iniportiint  section, 
with  the  result  that  the  comfort  and  convenience  of  the  visitor 
are  catered  for  in  the  most  complete  manner. 

The  yarioii.s  showrooms  have  been  laid  out  with  the  object 
of  facilitating  the  selection  of  fixtures  to  harmonise  with  any 
existing  scheme  of  colour  or  decoration,  and  serve  to  make- 
(his  an  easy  and  pleasant  undertaking.  The  central  apartment, 
which  is  decorated  in  Georgian  style,  comprises  a  large  display 
of  Georgian  and  modern  fixtures  of  all  types.  In  the  French 
room  (fig.  3),  which  is  tastefully  decorated  in  white  and  vicux 
ro.se,  is  to  be  found  a  clmicc  selection  of  Louis  XIV  and  l.ouis 
XVI  electroliers  and  bia.kcis,  tngcther  with  French  statuettes, 
bronze  figures,  and  tabic  s(aii(l;irds.  Tlie  Adam  section,  carried 
out  in  tints  of  Wedgcwoud  green,  contains  many  excellent 
examples  of  brackets,  pendants,  and  electroliers  in  this  .style. 
.\nother  period  room  is  arranged  as  a  .Jacobean  dining  nxini. 
ilisplax  ing  ihamlellers,  lanterns,  and  table  candlesticks  of  Tudor 
mill  l:ir.il.e;in  .je-igii.  many  of  which  are  faithful  reproduc- 
(loiis  III  ;iiiiii|iii  .iiigmals.  The  sectK.n  devoted  to  alabaster 
wale  hiilils  an  excellent  assortment  of  inverted  fittings,  va.s«'s 
and  pedestals.  Uniipie  and  artistic  silk  shades  in  great  variety 
are  arranged  in  an  adinining  ri.nm,  and  the  remaining  apart- 
ment (fig.  4)  is  devoted  to  an  exhibition  of  domestic  electrical 
appliances.  Here  are  demonstrated  heating  and  cooking  ap-l 
pliances,  electric  irons  and  fans,  vacuum  cleaners,  washing 
machines,  and  practically  every  conceivable  electrical  requisite 
fiir   ilome.stie  purposes. 

On  the  opposite  side  of  the  vestibule  is  a  large  industrial 
shuurcuni  containing  comprehensive  displays  of  lanterns  and 
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Fig.  2.     Tin:  Knthanck  Mali.. 

fittings  for  factory  and  street  lighting,  ships'  fittings,  and 
other  itijnis  of  electrical  equipment  for  ships,  switihgear,  tele- 
phones, electric  liglit  supplies,  cables  and  wiring  materials, 
ami  other  products  of  the  company,  (.hie  interesting  feature 
of  the  display  in  this  .section  is  a  board  ilemonstraling  the  com- 
pany's new  surface  "  Kingsway  "  wiring  system.  A  certain 
amount  of  tho  wiring  in  the  industrial  showroom  is  also  carried 
out   on  this  sy.<tem. 

The  greater  portion  of  the  ground  flcKir  is  tnken  up  by  the 
sales  counters,  which  form  a  continuous  line  Ml)  ft.  long. 
Considerable  stora.Lie  accommodation  is  arranged  behind  the 
counters,  and  the  bins  can  l>e  quickly  replenished  from  the 
main  stockrooms  on  the  upper  floors  bv  means  of  electric 
service  lifts  o)>erated  by  a  system  of  pu.«h  buttons.  The  sales- 
men are  in  telephonic  communication  with  thejr  departmental 
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stoikrooms.  so  that  in  the  event  ot  any  required  article  not 
being  available  at  the  counter,  instructions  can  immediately 
be  given  for  it  to  be  sent  down  by  these  lifts.  Under  the 
counter  runs  a  silent  belt  conveyor  \\hich  carries  customers" 
purchases  to  separate  packing  benches  at  one  end ;  the  sales- 
men are  thus  relieved  of  the  task  of  tying  up  parcels,  and  are 
consequently  enabled  to  attend  to  the  requirements  of  cus- 
tomers in  the  most  expeditious  manner.  This  belt  conveyor — 
another  product  of  the  Fraser  &  Chalmers  Engineering  Works 
— consists  of  a  rubber-covered  duck  belt  running  over  idlers 
mounted  on  a  substantial  steel  frame.  It  is  driven  at  a  speed 
of  1'20  feet  per  minute  by  a  '2-h.p.  Witton  motor  through  one 
of  the  Express  Ijft  Co."s  .silent  worm  gtms.  The  motor  'is 
controlled  by  a  "  Salford  "  ironclad  doulile-pole  switch  and 
fuse  and  a  standard  G.E-C.  face-plate  starter.    The  goods  to 


Fig.  ,3. — Fre.xch  Period  Show-room. 

be  packed  are  placed  in  wire  baskets  fitted  with  wooden  run- 
ners, and.  durmg  the  busy  hours,  follow  each  other  in  endless 
succession  to  the  delivery  end.  where  they  pass  over  ball- 
bearing rollers  to  the  packing  benches. 

In  the  van  dock  at  the  rear  of  the  building  are  three  cranes 
and  runways  for  handling  incoming  goods.  Ca.ses  are  lifted 
from  the  lorries  and  lowered  to  the  receiving  department  in 
the  basement.  Here  the  goods  are  unpacked  and  distributed 
by  lifts  to  the  stockrooms  on  the  fourth  and  fifth  floors. 

The  first  and  second  floors  are  principally  devoted  to  ad- 
ministrative departments,  among  which  the  spacious  counting 
house  on  the  first  floor,  the   board  room,   and   the  catalogue 
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and  information  bureau  on  the  second  floor  deserve  special 
note.  The  ollices  of  the  departmental  managers  and  the  large 
departnicntal  general  ofiice  are  also  .situated  on  the  second 
door.  A  (ilentiful  provision  of  signs  in  prominent  positions 
direct  the  inrjuin-r  to   the   various  departments. 

On  flic  third  floor  is  the  commodious  and  well-arranged 
despatch  department,  with  its  rows  of  bins  and  packing 
benches.  To  each  despatch  clerk  is  allotted  a  definite  section 
if  the  alphaljet,  so  that  hi'  always  deals  with  all  the  orders 
if  every  customer  in  bis  section.  Adjoining  the  despatch 
■  'f-partment  is  the  packing  room.    Goods  are  delivered  to  the 


despatch  department  by  goods  or  service  lifts,  and  the  com- 
pleted packages  are  lowered  in  special  containers  by  combined 
cranes  and  runways  into  waiting  lorries  in  the  van  dock  below. 

The  stock-iooms  on  the  fourth  and  fifth  tltnirs  are  equipped 
with  some  I'i.UtW  steel  bins,  and  are  arranged  on  a  definite 
plan  to  facilitate  the  work  of  looking  out  goods  for  the  execu- 
tion of  orders. 

The  telephone  exchange,  which  has  50  incoming  lines  and 
308  internal  extensions,  is  situated  on  the  fifth  floor.  The 
whole  of  the  equipment  was  manufactured  at  the  Peel-Conner 
Telephone  Works. 

The  offices  of  the  illuminating  engineering  department,  a 
large  and  well-lighted  fixtures  design  office,  and  a  meter  test 
room  and  workshop,  are  located  on  the  sixth  floor.  Near  by  is 
a  large  staff  canteen  fitted  with  a  complete  equipment  of  the 
company's  "  Magnet  "  cooking  apparatus,  including  urns,  hot- 
water  calorifiers,  and  hotplates.  Here  the  staff  can  enjoy  a 
hght  luncheon  at  mid-day  and  a  cup  of  tea  during  the  after- 
noon. A  targe  lecture  ball  is  also  situated  on  this  floor.  It 
has  a  seating  capacity  for  350  people,  and  is  used  for  the  social 
recreation  of  the  staff,  as  well  as  for  lectures  on  technical  and 
commercial  subjects. 

The  motor  rooms  for  the  various  passenger  and  goods  lifts 
are  on  the  roof,  which  is  reached  by  four  emergency  staircases. 
These  motor  rooms  have  been  designed  to  afford  every  facility 
fur  inspection  of  the  different  drives  and  controls. 


LEGAL. 


BuLLERS,  Ltd.  v.  J.  Bueeden  &  Co..  Ltd. 

In  the  Mayor's  and  City  of  Loudon  Court,  on  July  'Jlst, 
plaintiffs  claimed  £14  lis.  7d.  against  defendants,  lamp  manu- 
facturers, of  Birmingham,  for  the  balance  of  account  fur 
porcelain  heat  dispersers  supplied.  Mr.  Page  appeared  for  the 
plaintiff's  and  Mr.  Graham  Davis  for  the  defendants. 

Mr.  Page  stated  that  on  March  'iOth,  1919.  a  contract  was 
made  by  wdiich  plaintiffs  were  to  supply  the  defendants  with 
10,000  dispersers.  They  were  used  in  electric  light  bulbs  and 
cost  about  'ijd.  each.  Delivery  was  to  be  made  in  eight 
weeks.  There  was  considerable  delay  in  making  delivery  owing 
to  the  trade  congestion  and  various  other  causes.  On  July  '25th, 
1919,  before  plaintiffs  made  any  deliveries  at  all  under  the 
contract,  they  received  a  letter  from  the  defendants  in  which 
they  said  there  was  to  be  a  slight  alteration.  That  was  done 
and  certain  alterations  in  the  plant  had  to  be  made.  At  least 
a  month  of  their  time  was  used  in  which  the  alteration  had 
to  be  made.  No  delivery  was  made  by  the  plaintiffs  until 
(Jctober.  On  August  28th  defendants  wrote  a  lettei  which 
plaintiffs  said  was  a  waiver.  On  October  '24th  they  wi'ote  and 
said  what  they  would  like  to  be  assured  about  was  the  quan- 
tity which  the  plaintiffs  could  definitely  promise  deHvery  of 
jier  week,  especially  in  view  of  the  fact  that  the  plaintiffs  had 
further  orders  in  all  probability.  Time  might  or  mighi  not 
have  been  the  essence  of  the  contract,  and  the  defendants 
might  have  been  entitled  to  repudiate  the  contract,  but  the 
letter  which  they  wrote  was  a  pure  waiver.  Deliveries  com- 
menced in  October  and  continued  for  15  months  at  intervals 
of  about  11  days.  Every  delivery  was  accepted  and  paid  for 
until  November  '27th,  1919,  when  defendants  wrote  and  said  : 
"  We  are  again  anxiously  waiting  for  the  dispersers."  That 
showed  their  attitude.  It  was  simply  that  of  a  person  who 
had  been  disappointed.  They  were  glad  of  deliveries  when 
they  could  get  them.  On  September  15th,  19'20,  they  wrote 
and  asked  what  their  price  would  be  for  another  10,000  or 
■20,001).  On  November  2iid,  19'20.  plaintiffs  wrote  and  said 
the  liiiliince  of  the  first  10,(K)0  would  be  completed  so  far  as 
the  manufacture  was  concerned  in  14  days,  and  if  they  wished 
plaintiffs  to  continue  manufacturing  they  would  be  glad  of 
instructions.  Defendants  went  on  accepting  deliveries  until 
December  8th.  1920,  when  they  wrote  and  said  they  had  to 
request  plaintiffs  not  to  deliver  any  more  goods  until  they 
advised  them  further  as  they  were  having  to  accept  large  can- 
cellations of  orders  becau.se  of  the  non-supply  of  plaintiffs' 
goods.  Before  that  was  received  one  of  the  consignments  was 
on  the  road.  Defendants  .subsequently  said  that  they  looked 
upon  the   whole  contract  as  cancelled. 

Mr.  Davis  said  he  agreed  that  the  contract  was  for  delivery 
in  eight  w<'cks.  They  ttxjk  delivery  until  all  sorts  of  excuses 
were  made,  such  as  were  received  during  the  war.  There 
wa.s  not  a  new  contract  and  not  a  waiver  of  the  defendants' 
rights.  It  was  a  postponement  of  their  rights.  They  had  to 
complain  bitterly  of  tho  great  delay  up  to  November,  ]9'20. 
and  then  plaintiffs  Virote  on  November  2nd  and  said  the  rate 
of  delivery  would  be  considerably  increased,  and  that  the 
balance  of  the  order  would  be  completed  in  14  days.  Up  to 
that  time  tbev  had  practically  postponed  their  rights  of  can- 
cellation. When  the  14  days  expired  and  they  got  sick  of 
the  delays  they  said  "  cancel."  Plaintiffs  could  not  go  back 
on  their  promise  to  deliver  in  14  days. 
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Judge  Jackson  said  he  had  come  to  the  conclusion  that  there 
was  a  waiver  of  the  contract,  and  he  found  for  the  plaintiffs 
with  costs. 


Broken  Insulators. 

At  Doncaster  Borough  Pohce  Court,  last  week,  seven  pit 
youths,  of  Adwick-le-Street,  were  fined  208.  each  for  trespass, 
iiiui  '20s.  each  for  damage  to  telegraph  insulators  on  the  rail- 
way between  Carcroft  and  Castle  Hill.  It  was  stated  that 
vt'ry  many  insulators  had  been  broken  during  the  past  thi"ee 
months,  and  foreman  John  Sawsby  had  just  completed  the 
replacement  of  liroken  ones  by  new  ones  when  the  defendants 
were  seen  on  the  railway  line  throw-ing  stones,  and  when  the 
foreman  went  back  to  the  spot  he  found  more  of  the  insu- 
lators broken. 


Whiteg.ate  Brick  Co.,  Ltd.,  v.  O'Brien  ii  Co. 
At  the  Manchester  Assizes  on  July  30th,  the  Whitegate  Brick 
Co..  Ltd.,  .sued  Messrs.  O'Brien  &  Co.,  electrical  contractors, 
for  damages  for  an  alleged  breach  of  contract.  It  was  stated 
for  plaintitfs  that  the  defendants  were  asked  to  supply  a  10-h.p. 
jnotor  .suit.iblo  for  d.c.  power  at  .500  volts.  A  motor  was 
delivered,  but  after  three  or  four  days'  running  was  burned 
out.  and  the  plaintiffs  stated  that  it  was  totally  unfit  for  the 
.supply  employed.  Tliey  accordingly  returned  it,  and  asked  . 
for  the  refund  of  the  sum  of  £VM  paid  for  it.  This  was 
refu.sed.  and  the  damages  now  claimed  amounted  to  £.539, 
including  reparation  for  loss  of  work.  Ac.  Tlie  defendants 
said  that  thousands  of  similar  motors  were  being  supplied 
for  direct  current,  and  the  failure  must  have  been  due  to 
improper  handling.  It  was  decided  to  submit  the  case  to 
a   technical  referee. 


NEW    ELECTRICAL    DEVICES,    FITTINGS,    AND    PLANT. 


Headers  are  iitrited  to  suhmif  purtieulars  of  neuf  or  improved  derirex  atid  apparatus^  which  will  he  puhliiihed 
ij  considered  of  sufficient  interest. 


A  New  Continuity  Fitting. 

.\  simple  but  effective  device  for  ensuring  the  continuity  of 
electrical  conduit  systems  has  recently  been  patented  by 
Messrs.  Ryelanu  &  Co.,  44,  Weston  Street,  St.  Thomas's 
Street.  London  Bridge,  S.B.  1.  The  fitting  is  made  in  two 
tyjies.  both  of  which  are  illustrated  in  fig.  L  The  first  type 
is  intended  for  "straight-through"  joints  only;  it  consists 
ol'  a  strip  of  steel  (or  other  metjl)  at  each  end  of  which  is  a 
clip  which  is  an  integral  part  of  the  fitting.  The  clips  are 
[iruvided  with  nuts  and  screws  for  fixing  the  device  on  to  the 
ends  of  conduit.  The  flat  part  of  the  fitting  can  be  passed 
behind  a  connector  box,  fuse  board,  or  any  other  component 
(if  an  electrical  circuit,  providing  an  unobtrusive  and  continuous 
conductor,   safer  than  the  methods  usually  employed  for  this 


Fig.  ^. — Thf.  "  Mui.ti-way  "  Eauthing  Cr.ii' 


luirpose.  A  development  of  this  type  of  fitting  has  a  wider  ap 
plication.  In  this  form  the  device  consists  of  a  perforated 
strip  with  a  clip  at  one  end.  By  means  of  a  bolt  and  nut  a 
similar  piece  can  be  closely  connected  to  give  a  continuous 
path  at  tees,  angles,  or  other  combinations  of  several  ways. 
The  range  of  sizes  manufactured  enables  the  system  to  be 
used  with  distribution  boards  of  any  length.  The  tittmg  is 
aptly  called  the  "  Multi-way  "  earthing  clip. 

A  New  Kinema  Projection  Lamp. 

Eecent  experiments  by  the  General  Electric  Co..  Ltd..  of 
Schenectady,  New  York,  U.S.A..  have  resulted  in  the  de- 
velopment of  a  new  high-intensity  projection  lamp  which 
I-romises  to  revolutionise  the  projection  of  motion  pictures, 
fays  the  American  Electrical  lieciew.  Tlie  lamp  gives,  it  is 
said,  twice  the  illumination  on  the  screen  that  can  be  ob- 
tained by  the  use  of  the  older  type  of  low-intensity  lamps, 
with  no  increase  in  current  consumption,  and  the  quality  of 
light,  obtained  by  a  special  type  of  carbon,  tends  to  eliminate 
eye   strain. 

Light  from  this  lamp,  as  .shown  by  spectrum  analysis,  ii» 
a  clost!  apprnximaFion  to  dnvlight.  which  moans  that  :i  miuli 
clearer  definition  is  given  the  pictures  and  that,  in  the  pro- 
jection of  coloured  films,  the  full  value  of  the  colours  is 
brought  out.  This  is  especially  true  in  the  case  of  blues 
and  greens,  which  often  look  muddy  in  the  light  of  the  ordi- 


nary arc.  Another  important  feature  is  that,  with  the  excep- 
tion of  striking  the  arc,  the  operation  is  automatic.  In  place 
of  five  hand  adjustments  as  on  the  ordinary  lamp,  this  lamp 
has  only  two.  No  adjustment  of  the  carbons  should,  there- 
fore, be  necessary  during  normal  operation.  The  onlv^  move- 
ment to  set  the  arc  at  the  focus  is  a  longitudinal  one  which, 
once  determined  for  any  particular  lens,  does  not  have  to  be 
readjusted. 

The  positive  carbon  is  horizontal,  projecting  through  the 
positive  nose,  while  the  negative  carbon  is  at  an  angle  of 
60  deg.  to  the  horizontal,  and  so  located  that  its  tip  is  never 
between  the  crater  on  the  positive  carbon  and  the  lens;  90 
per  cent,  of  the  whole  illumination  given  by  the  arc  comes 
from  the  deep  crater  in  the  positive  carbon,  which  is  held 
tightly  by  a  clamp  to  the  feed  screw  which,  with  the  car- 
riage, is  rotated  by  a  bevel  gear  and  pinion  connected  to  the 
motor  through  a  worm-gear  train.  A  star- wheel  fastened  to 
the  feed  screw  with  the  feed  screw  and  clamp  around  the 
axis  of  the  carbon,  and  feeds  the  latter  forward  by  engaging 
with  a  detent. 

The  negative  carbon  is  not  rotated  but  is  fed  by  means  of  a 
clamp  on  the  feed  screw,  which  is  rotated  by  bevel  gears. 
These  gears  are  driven  by  the  motor  through  a  worm-gear 
train  and  clutch.  Automatic  regulation  of  the  arc  length,  and 
consequently  of  the  rate  at  which  the  carbons  are  fed,  is 
secured  by  connecting  the  motor  across  the  arc.  Thus  the 
speed  of  the  motor  is  unaffected  by  any  fluctuations  in  the 
po%ver  supply,    being   dependent   on   the  arc   voltage. 

Little  time  is  required  for  changing  carbons,  .'is  the  cur- 
rent is  carried  through  the  carbons  for  only  a  short  distance 
from  the  arc  end,  the  remainder  of  the  carbon  dees  not  become 
so  hot  as  it  Would  if  (lie  cuiicnt  passed  through  its  whole 
length.  Furthermore,  when  new  carbons  are  inserted,  no 
vertical  or  horizontal  adjustments  are  necessary  to  get  the 
crater  at  the  focus  of  the  lens,  because  the  holding  mechanism 
cannot  be  moved  out  of  position.  Tlie  entire  device  is  de- 
signed with  a  view  to  compactness.  It  is  for  use  in  theatres 
requiring  a  more  intense  light  source,  .  having  "daylight" 
colour  values,  that  the  "  liigh  intensity  "  projection  arc 
lamp   has  been   proihieed. 

Toy   Transformers. 

.A  device  for  giving  a  safe  and  constant  supply  of  electricity 
for  the  operation  of  electrical  toys  and  models  is  supplied 
by  the  BRmsH  Thomson-Houston  Co.,  Lth.,  77.  Upper 
Thames  Street,  EC.  4.  This  is  a  small  transformer 
oquipiwd  with  six  feet  of  flexible  cord  and  a  lampholder 
adapter.  Unlike  a  battery,  it  is  always  ready  for  use.  never 
requires  renewal,  and.  above  all,  is  j-verfectly  clean.  B.T.H. 
toy  transformers  are  made  in  four  patterns,  all  of  which, 
with  the  exception  of  the  smallest,  are  provided  with  control 
switches  on  the  secondary  windings  and  alternative  primarj' 
tappings.  Tliesi'  two  adjustments  permit  of  a  wide  variation 
of  secondary  voltages  ranging,  in  'i-volt  steps,  from  4  to  22 
or  28  volts.  The  smallest  size  is  fini.shed  in  jTreen.  and  may 
be  u.sed  for  working  .small  motors,  &c.  T\vo  are  finished 
in  red  and  black,  and  are  suitable  for  the  operation  of  medium- 
sized  tovs;  while  the  largest  (also  finished  in  red  and  black) 
is  intended  for  the  o|veration  of  big  toys  and  models. 

At  pie.sent  B.T.IL  toy  transformers  are  only  .supplied  for 
110-volt  circuits:  three  of  them  having  a  frequency  range 
of  from  2.5  to  49  cycles.  Transformers  for  2(X1-volt  circuits 
are.  however,  in  coursk^  of  design,  and  will  shortiv  be  avail- 
able. 

The  "  Duros  "  Accumulator. 

A  novel  tyiv-  of  aecumulntor  (fig.  2)  has  been  introduced  into 
this  country  by  Mfssrs  E.  G.  T.ixn  A"  Co..  of  4.'Nt.  Bucking- 
ham Palace  Road.  R.W.I.  It  is  designed  escieciallv  for  use  on 
signalling  installations,  for  telegraph,   telephone,  and  railwav 
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purposes,  to  take  the  pl.ice  of  primary  cells,  and  therefore  to 
work  for  long  periods  without  attention  or  recharging.  It 
consists  of  a  strong  glass  box,  with  grooves  in  the  sides,  in 
which  two  lioavv  plates  (one  positive  and  one  negative)  arc 
firmly  held;  the  box  is  scaled  to  prevent  evaporation  of  the 
electrolyte.  The  terminal.^  are  of  large  size,  and  extend  well 
above  the  cell ;  they  are  made  of  a  .special  acid-resisting  mate- 
rial to  prevent  corrosion,  and  the  terminal  screws,  the  jiolarity 
of  which  is  marked  on  them,  have  threads  of  different  sizes, 
so  that  they  cannot  be  interchanged.  The  cells  are  made  in 
three  .sizes."  of  '2(1.  45.  and  '.K»  Ah  capacity  respectively  (with 
intermittent  discharge),  the  smaller  ones  being  suitable  for  use 
in  place  of  I,eclanche  cells  for  all  purposes,  and  the  large  one 
for  signalHng  installations.  It  is  claimed  that  the  "  Duros  " 
cell  does  not  suffer  from  buckling  or  internal  short  circuits,  and 


<«3 


Pios.  2  .AND  3.—"  DuKds  '■  Cklls 


"  Genii  "   Electric   Distillers. 

We  have  received  particulars  of  two  types  of  electric  dis- 
tiller.s  made  by  Messrs.  Geohgk  Nobbs,  Ltd.,  89,  Cleveland 
Street.  Fitzroy  Square,  W.  1.  The  first  and  smaller  distiller, 
illu.strated  in  tig.  4.  consists  of  tlirce  rectangular-shaped  com- 
partments measuring  1'2  in.  by  .5  in.  by  lo  in.  high  overall. 
These  are  of  copper  tinned  inside  and  polished  on  the  ex- 
teiior.  The  lowest  compartment  contains  the  liquid  to  be 
distilled,  and  in  this  is  fitted  a.  'i-kW  immersion  heater. 
Above  this  compartment  is  a  division  in  wliich  the  distillate 
is  caught  and  a   J-in.  spout  is  fitted  into  this.     The  top  com- 
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will  retain  its  c-harge  for  very  long  periods,  being  safely  kept 
in  service  for  VI  months  or  more  without  recharging  or  top- 
ping-up — subject,  of  course,  to  the  demands  made  upon  it. 
The  most  striking  feature  claimed  for  it.  however,  is  that  it 
can  be  sent  out  dry.  and  on  being  filled  with  dilute  acid  it 
can  be  put  on  load  at  once,  without  charging,  giving  out 
80  per  cent,  of  its  normal  capacity,  after  which  it  can  be 
recharged  in  the  ordinary  way.  Thus  the  tedious  prolonged 
"  first  charge  "  is  dispensed  with.  A  life  of  from  li  to  15 
years  is  claimed  for  this  cell,  if  completely  discharged  three  or 
four  times  a  year. 


partinent  is  a  condensing  chamlier  with  a  cooling  \v;iler  jacket. 
It  is  fitted  with  a  .screwed  boss  as  a  cold  water  inlet  at  the 
bottom  and  excess  cooling  water  is  discharged  through  a 
larger  bcss  at  the  top.  The  latter  has  a  regulating  valve  and 
nozzle.  The  excess  cooling  water  may  either  form  a  hot-water 
supply  or  be  stored  for  use  again.  This  distiller  is  capable 
of  dealing  with  i  gal.  of  water  per  hour. 

The  principles  emiiodied  in  the  larger  distiller  are  the  same, 
but  this  is  cylindrical  in  shaiie,  and  is  fitted  with  eight  im- 
mersion heaters — a  total  loading  of  16  kW.  Tlie  larger  dis- 
tiller has  n  capacity  fcir  4  gal.  of  water  per  hour. 


BUSINESS    NOTES. 


Bankruptcy  Proceedings. — W.  H.  S.  Ward,  electrical  en- 
gineer. 56.  High  Street,  Acton. — Last  day  for  proofs  for  divi- 
dend, August  (Jth.  Trustee :  Mr.  T.  Gourlay.  29,  liussell 
Square.   W.C.  1. 

,1.  H.  Taylor,  electrical  engineer  and  contractor,  99,  Black- 
horse  Street,  Bolton.— First  meeting,  August  3rd.  at  the  Offici- 
al Eeceivcr's  Otfices,  Byrom  Street,  Manchester.  Public  ex- 
amination, September  21st,  at  the  Court  House,  Bolton. 

.1.  Harri.son  (Harrison  &  Son),  electrical  engineer,  93. 
Princes  Street,  Southend-on-Sea. — Last  day  for  proofs  for  divi- 
dend, .August  10th.  Trustee :  Mr.  T.  Gourlay,  29,  Russell 
Square,  W.C.  L 

Company  Liquidations. — \Vc  arc  asked  to  state,  in  order 
to  avoid  niisundirstanding,  that  the  notice  in  our  issue  of 
July  8th  of  the  «inding-ui)  of  Engineering  &  Arc  Lamps.  Ltd., 
does  not  refer  to  the  Engineering  &  Lighting  Equipment  Co., 
Ltd..  of  St.  Albans.  It  relates  t<j  the  completion  of  the  wind- 
ing-up of  Engineering  &  Arc  Lamps.  Ltd.,  who.se  business 
was  taken  over  in  February.  1920,  by  the  Engineering  &  Light- 
ing Equipment  Co..  Ltd. 

Wholesale  Eektricai,  Co.,  Tyrii. — Winding  up  voluntarily. 
A  meeting  of.creditors  is  called  for  .August  5th  at  the  Institut*' 
of  Chartered  Accountants.  Great  Swan  .Vlley,  E.C.  Particu- 
lars of  claims  should  be  sent  by  September  30th  to  Mr.  E.  11. 
Hawkins  (one  of  the  liquidators).  4.  Charterhouse  Square. 
E.C. 

RAiiiLKss  Electric  Traction  Co.,  Ltd.— Particulars  of  claims 
should  Im;  sent  by  July  31st  to  the  liquidator.  Mr.  A.  Page.  28. 
King  Street,  E.C. 

Tjithanode.  T.,td. — .\  meeting  of  members  is  called  for  August 
2fith  at  2.  Billiter  .Avenue.  E.G..  to  hear  an  account  of  the 
winding-up  from  the  liquidator.  Mr.  F.  .A.  Bell. 

Dissolutions  of  Partnership. — Taber  &  Fryer,  incandescent 
electric  lamp  and  hardware  merchants,  41,  Merrion  Street. 
T.«eds. — Mr.  W.  H.  Taber  and  Mr.  W.  O.  Fryer  have  dissolved 
partnership.    Mr.  W,  H.  Tabej  will  attend  to  debts. 


The  Heath  Electrical  and  Meciianical  Engineering  Co., 
electrical  and  mechanical  engineers,  1,  Pembroke  Street. 
Cardiff.— Mes.srs.  L.  Massimo,  S.  C.  Crocker  and  E.  W.  Barl- 
lett  have  dissolved  partnership.  Debts  will  be  attended  to  by 
Messrs.  Crocker  and  Bartlett,  who  will  continue  the  business. 

Trade  Announcements. — The  British  Thomson-Houston 
Co.,  Ltd.,  has  recently  oix-ned  additional  premises  at  National 
Buildings,  St.  Mary's  Parsonage.  Manchester,  to  deal  with 
increasing  business  in  the  district  in  Mazda  lamps,  fittings, 
and  accessories,  and  to  provide  greater  storage;  accommodation. 
Part  of  the  extension  is  furnished  as  a  fittings  showroom  for 
effective  di.splay  of  hghting  appliances.  Members  of  the  in- 
dustry in  Manchester  and  neighbourhood  are  invited  to  visit 
the  .showroom. 

Messrs.  W.  Geii'EL  &  Co.  have  acciuired  the  business  of  Quead 
Electric  Fires  (stock,  plant,  patent.s.  and  goodwill)  as  a  going 
concern.  They  have  niade  spi.-ci.il  provision  for  the  manufac- 
ture and  sale  "of  tlieBu'fi|-cs  at  their  St.  Thomas  Street  Works 
where  they  will  produce  the  whole  range  of  apparatus  listed 
in  the  Quead  catalogue.  Correspondence  slioulil  be  addressed 
to  the  firm.  Quead  l)eii;irtmen(,  72a,  St..  Tlionias  Street,  Lon- 
don, S.E.I. 

Messrs.  Wim.iams.  Pkm,  ,t  I'.m.im:.  at  (heir  new  address, 
mentioned  here  hist  we.'k.  will  hold  a  slork  of  the  Klectrical 
.Alloy  Co.'s  nickel-chromium  wires  and  ribbons,  and  also  of 
three-phase  motors,  starting  gear,  switchgear.  Ac,  manufac- 
tured by  tbe  Heeniaf  Co.,  of  Hcngclo.  Holland. 

Messrs.  Jones  &  Pordes  state  that  their  new  telephone 
number  is  Holborn  4774. 

Messrs.  E.  SriiPTON  &  Co.  have  removed  (o  40,  King  Street. 
Covent  Garden.  W.C.  2.  Their  telephone  nuiiiher  is  unaltered  : 
"  Gerrard  374." 

Catalogues  and  Lists. — Messrs.  Cowmsiiaw,  Walker  anh 
Co.  (1920),  Ltd..  P.  A-  o.  Hoiis«\  14-16.  Cock.spur  Street. 
S.W.  1.— .A  well-illustrated  and  fully-descriptive  catalogue  of 
"  Out-put  "  bar  coal  cutters  showing  methods  of  employment, 
&c. 
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Mh.  Albert  Morgan,  A.M.I.E.K.,  138,  Gower  Street.  W.C.  1. 
—Illustrated  leaflets  dealing  with  lift  aud  crjine  controllers 
Mrid  brakes,  wall  cranes,  wrouglit-steel  split  belt  pulleys,  fric- 
l](jij  hoists,   ■'  Osram      lamps,  and  "  l''reezor  "  fans. 

Mkssks.  Dibnv  &  Lucas,  3'2'J,  High  Holboru.  W.C.  1.— An 
illustrated  leallet  showing  a  iiundier  of  applications  of  "  .Ad- 
hrx  "  belting  to  various  kind.s  of  inachinery. 

'Phr  (iKNKiiAi,  BLEctRic  C'o.,  LTD.,  Magnet  lloust!,  Kingsway, 
W.C.  'i— Catalogue  Section  i'  (o)— Kh'ctrical  I'laiit,  giving  lUu.s- 
trations  and  descriptive  details  <if  generator  .sets,  Diesel  and 
gas  engine  si'ts,  .suction  gas  plants,  water  wheels,  boilers,  feed 
pump.s,  haulage  gears,  lifts,  and  lifting  magnets.  Leaflet 
ii.'Jfiii,  giving,  lu  tabulated  funu,  revi.sed  [irices  (including  all 
advanci's  to  date)  for  all  items  in  Section  S  (I)  of  the  com- 
plete catalogue. 

The  Caui.h  Accessories  Co.,  Ltd.,  Tividale.  Tipton.— Pro- 
gress Sheet  No.  5,  bearing  illustrations  and  descriptions  of 
■■  Kevo "  mining  and  industrial  lighting  fittings  and  cable 
boxes.    Priced. 

Crry  Electrical  Co.,  Ltd.,  1,  Emerald  Street,  W.C.  1.— An 
illustrated  catalogue  of  "  Mersey  "  motors  and  dynamos  in- 
cluding drip-proof,  pipe-ventilated,  totally-enclosed,  and  other 
tyiies.    Full  prices  and  dimensions  are  given. 

.Mr,s.sRS.  E.  &.  C.  Gates,  Ltd.,  Arcade  Street,  Norw'jch. — An 
illustrated  catalogue  of  silk  lamp  shades,  with  price  list. 

The  Aster  Engineering  Co.,  Ittd.,  Wembley,  Middlesex. — 
A  show-card  (15^  in.  by  11  in.)  advertising  the  "  A.ster  British 
Light."  The  plant  itself  is  illustrat^'d  aud  a  number  of  appli- 
riitious  are  depicted. 

Holidays. — The  offices  and  works  of  Messrs.  Albert  Lee 
\-  Co.,  Ltd.,  will  be  closed  from  Saturday,  July  3Uth,  to 
Monday,  August  bth. 

The  Works  of  Messrs.  J.  H.  Tucker  it  Co.,  Ltd.,  Bii-ming- 
ham.  will  be  eutii-ely  closed  from  to-day  (Friday)  mid-day, 
until  Monday  morning,  August  8th,  for  the  summer  holidays. 
A  small  stall  will  be  in  attendance  at  the  offices  to  deal  with 
urgent  matters. 

The  works  of  the  London  Electric  Firm,  Croydon,  will  be 
rlo.sed  for  the  annual  holiday  from  this  (Fi'iday)  evening  until 
the  morning  of  Monday,  Augu.st  Sth,  but  a  small  stall'  will  be 
ki'pt  in  iiKciuluiice  to  deal  with  urgent  business. 

Parliamentary  Bills. — Mr.  Chamberlain  announced  in  the 
House  of  Commons  on  Tuesday  last  that  it  was  prt)ix)sed  for 
the  remainder  of  the  session  that  Government  business  might 
be  proceeded  with  after  eleven  o'clock.  The  outstanding 
liMtiiro  III  till'  present  session  was  the  Radway  Bill,  which  it 
\\:i.^  ii.'.r-^iiiy  to  pass  before  Parliament  was  prorogued. 
Ai-ciinlmyly,  it  would  be  taken  July  27th  to  August  9th,  on 
which  days  it  would  complete  its  stages  and  go  to  the  House  of 
Lords.  Uu  the  completion  of  that  Bill  they  would  take  the 
three  remaining  days  allotted  for  the  Safeguarding  of  Indus- 
tries Bill,  which  would,  he  hoiked,  reach  the  House  of  Lords 
not  later  than  August  15lh.  Amongst  the  other  Bills  it  was 
necessary  to  pass  into  law  was  the  Public  Works,  Telegraphs 
(M(jney)  Bill.  "  It  was  not  intended  to  proceed  further  with 
the  Electricity  Supply  Bill  and  the  Summer  Time  Bill,  amongst 
others.    The  House  would  rise  between  August  lUth  and  'iGth. 

Inventors'  Competition  at  Lyons. — The  Socl^t^  Lyonnaise 
lies  Inventions  is  organising,  in  connection  with  the  Autumn 
lair  in  that  city,  an  international  inventions  competition  and 
exhibition.  Exhibits  forwarded  may  include  electric  accu- 
mulators, textile  apparatus,  and  machines,  motor  cars  aud 
I  ycles  and  apparatus,  agricultural  machinery,  household  heat- 
ing appliances,  and  workers'   protection  devices. 

Salaries  at  Karachi. — The  Karachi  Electric  Supply  Cor- 
poration held  its  annual  meeting  on  June  I4th,  and  according 
to  a  report  aiipearmg  iu  the  Timcx  vf  Imliii  ju.st  to  band,  an 
attempt  was  made  to  extract  information  regarding  the  in- 
dividual aiul  total  salaries  paid  to  Indians  as  compared  with 
tho.se  paid  to  Anglo-Indians  and  to  Europeans.  The  chairman 
Sir  Montagu  Webb,  replied,  "  I  am  not  prepared  to  answer 
these  questions.  We  keep  no  such  information  ready  tabulated 
lu  this  oriice.  and  1  do  not  propose  to  commence  drawing  up 
spih  inroiniiition.  I  want  to  point  out  inci.^l  eiupliatically  that 
tins  Imimim'sn  is  not  carried  on  for  the  iMndit  <<t  I'luropeans 
III  Aiii^ln  Inilians  or  Indians  as  such.  Tln'  capilal  has  been 
Mibscribed  by  all  classes.  Our  energy  is  di.stributed  to  all 
classes  without  thought  of  colour,  race,  or  religion.^  So.  too, 
our  emploves  are  engaged  not  because  they  are  English  or 
LuropeaiLs"  or  Par.si  or  Hindu  or  Mahoinedan,  but  solely  be- 
lusc  they  are  the  men  nio.st  compet<-nt  to  undertake  the  job. 
'  h.r  stall'  is  appointed  entirely  on  merit,  and  on  no  other 
■  iinsidcration.  I  am  sure  you  will  agree  with  me  that  ui> 
-ood  end  will  be  served  by  digging  out  figures  and  making 
comparisons  calculated  to  arou.se  colour,  race,  or  religious 
IMcjudices.  Our  business  is  to  give  to  Karachi  a  good  per- 
iiKincnt  supplv  of  electiical  energy  at  the  -lowest  safe  cost, 
and  we  have  no  ulterior  motives.  I  decline,  therefore,  to  give 
information  as  to  the  individual  or  total  pay  of  the  different 
races  or   religions  of   the  men  whom  we  employ." 

The  sliaii'holders  supported  the  chair.  A  dividend  of  8  per 
cent.,  free-  of  income  tax,  was  declareil  for  the  year. 

Book  Notices.—"  The  Engineer  Directory  and  Buyers' 
Guide"   (No.  21)    (17G  pp.).     London;    The  Engineer,   Ltd. 


Gratia. — The  usual  arrangement  is  retained  in  the  latest  issue 
of  this  extremely  useful  directory.  A  vocabulary  of  engineer- 
ing terms  in  French.  Spanish,  Italian,  and  German  is  included, 
and  the  names  of  manufacturers  are  classified  under  their  prin- 
cipal products  and  also  alphabetically. 

The  Journal  of  the  Institution  of  Electrical  Engineers. 
■Vol.  59.  No.  ;M,  May,  1921.  London  :  E.  &  F.  N.  Spon. 
Price  lOs.  Gd.— Containing  the  following  paiiers  :  "  .Magnetoa 
for  Ignition  l'urpos<-s  in  lnt<^Tnal  Combustion  Engines,"  by 
E.  A.  Watson;  "Harmonic  Analysis  by  .Selected  Ordinates." 
by  .V.  E.  Clayton,  B.Sc.(Eng.);  "Some  Developments  in 
Multi-speed  Ca.scade  Induction  Motors,"  by  F.  Creedy;  and 
"  Electric  Driving  in  the  Paper  Mill,  on  Heat  Economy  LineB," 
by  A.  B.   MaUinson. 

"  Instructions  for  Working  Edison  Accumulators  "  (43  pp.). 
London  :  Edison  Accumulators,  Ltd.,  1.5,  Upix'r  George  Street, 
\V.  I.  Price  2s.  (Jd.  net. — ^This  is  an  important  manual  which 
should  be  in  the  iwjssession  of  all  concerned  with  the  operation 
and  upkeep  of  Edison  accumulators.  Such  points  as  charging, 
cleaning,  renewal,  and  inspection  are  fully  covered,  and  refer- 
ence is  facilitated  by  a  thumb  index  provided.  The  company 
will  supply  a  copy  to  anyone  interested  in  the  subject. 

"  The  Post  Office  Electrical  Engineers'  Journal."  Vol.  14, 
Part  2.  July,  1921  (72  pp.).  London  :  Electrical  Review,  Ltd. 
Price  2s.  net. — rThis  issue  includes  articles  and  notes  on  "  Tele- 
graph Keyboard  Perforators  "  and  "  Morse  Quadruples,"  by 
A.  C.  Booth;  "Paper  Core  Telephone  Cables,"  by  S.  Hans- 
ford, B.Sc,  and  a  description  of  the  Imperial  wireless  station 
of  Leafield,  Oxfordshire,  by  E.  H.   Shaughnessy,  O.B.E. 

Engineering  Abairacts  from  current  periodical  literature. 
New  series.  No.  S,  July,  1921  (249  pp.).  London  :  The  Institu- 
tion of  Civil  Engineers. 

The  Spanish  Tariff. — The  Board  of  Trade  was  to  issue 
yesterday  as  a  supplement  to  the  Hoard  of  Trade  Journal  the 
draft  of  the  proposed  new  Spanish  tariff.  It  is  published  for 
general  information,  and,  up  to  September  8th,  the  Spanish 
Customs  Board  will  be  prepared  to  receive  representations 
and  petitions  on  the  subject  of  the  tariff  prop\)sals.  which  may 
be  submitted  in  writing  by  industrial  or  commercial  bodies, 
or  private  individuals,  who  may  consider  their  interests  to 
be  affected  by  the  proposals.  At  the  end  of  the  periou  the 
draft  tariff,  together  with  all  representations  received,  will  be 
reviewed  by  the  Customs  Board,  who  will,  as  soon  as  possible 
thereafter,  submit  to  the  Spanish  Government  the  definitive 
draft  (of  a  new  tariff.  The  Board  of  Trade  proposes  to  invite 
Chambers  of  Commerce  and  Trade  .Associations  iu  the  United 
Kingdom  to  submit  to  it  any  representations  which  those 
Ijodies  may  desire  to  make  in  the  interests  of  the  trade  of 
their  members,  with  a  view  to  such  representations  as  may 
appear  to  be  necessary  being  made  officially  to  the  Spanish 
(iovernment  with  regard  to  the  proposed  new  tariff  in  relation 
to  the  trade  of  this  country  with  Spain. 

Lead. — In  their   market  report   dated  July  23rd,    Messrs. 

.James  Forster  &  Co.  state  that  the  feature  of  the  market  was 
the  increased  premium  for  July  shipment  lead  over  forward. 
due  principally  to  "  shorts  "  for  this  month  attempting  to 
cover  in  their  sales  on  a  market  which  is  at  the  moment  bare 
of  supplies. 

"  As  is  usual  at  this  time  of  the  year,  the  demand  from 
consumers  for  metal  is  very  moderate,  and  business  for  export 
is  practically  at  a  standstill.  It  is  rumoured  that  considerable 
(luantities  of  lead  have  recently  been  shipped  from  Spain  to 
eiermany,  and  if  this  is  the  case  it  may  quite  well  mean  that 
supplies  from  that  quarter  to  this  country  will  be  proportion- 
ately reduced.  This,  coupled  with  the  reduced  stocks,  would 
be  a  very  serious  matter,  as  we  are  still  dependent  on  Spain 
lor  tlie  bulk  of  our  supplies." 

The  Dover  Dispute. — .\s  brielly  slated  in  our  last  issue, 
a  strike  of  the  Dover  Corporation's  technical  staff  was  narrowly 
averted  by  the  Electricity  Committee's  concession  of  certain 
terms.  These  terms,  which  were  latihed  by  the  Corporation 
at  its  nuvting  on  July  19th.  provided  for  the  retention  of 
three  charge  engineers  in  Grade  8  and  the  payment  to  them 
of  the  appropriate  .salaries  of  this  grade;  tlie  difficulty  in  con- 
nection with  the  salaries  of  two  other  officials  was  overcome 
l)y  placing  them  in  lower  grades  which  \vere  stated  to  be  the 
correct  positions  for  a  works  of  that  size. 

HIectrical  Supplies  in  South  Africa. — 'Hie  Smth  African 
Mininfi  unci  I'.nfi.nfiTinij  Jourmil  for  July  2n(l  .says:  "Things 
are  exceedingly  slow  in  the  electrical  trade  just  now  every- 
where, with  very  few  impiiries.  Prices  are  unaltereil.  but  the 
tendencv  is  for  them  to  harden  in  consonance  with  ruling  quo- 
tations in  Britain.  liower  priivs  are  expected  to  rule  at  home 
now  that  the  coal  dispute  has  been  settled,  but  these  cannot 
lie  rellected  here  for  some  little  time.  Electrical  wares  are 
continuing  to  arrive  steadily  from  the  Contineut ;  a  oonsign- 
immt  this  week  showed  a  decline  of  10  jier  cent,  on  previous 
prices  and  a  very  largo  difference  as  compared  with  British 
quotations." 

New  Italian  Taritt. — .V  supplement  to  the  Board  of  Trade 
Jonrnal  of  tlie  21st  inst.  contains  a  tran.-slation  of  the  new 
general  Customs  tariff  for  Italy.  A  statement  is  included  of 
"  the  conventional  "  rates  still  oiH>rative  under  existing  com 
mcrcial  treaties  and  the  goods  to  which  they  apply,  aud  iu 
formation  as  to  tare  regulations,  &c. 
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Patent  Application.— Tlio  Peokhani  Truck  &  Engineering 
Co..  Ltd.,  has  made  apiilicatiou  lor  the  restoration  of  Patent 
18,-21j  of  1915  granted  to  Sidney  Thomas  and  Frank  Hart- 
Gardner  for  "  Improvements  in  or  relating  to  trucks  for  rail- 
way or  tramway  veliicUs." 

Scottish  Technical  Staffs'  Wages. — At  a  meeting  of  the 
tjreenoek  Corporation  on  July  19th  it  was  decided  to  reduce 
the  wages  of  tlie  technical  staff  of  the  Electricity  Department 
by  -25  per  cent.,  half  of  the  reduction  to  take  effect  in  August 
aiul  the  balance  in  September. 

British  Industries  Fair,  1922. — We  have  received  from  the 
General  .\hinager  of  the  Birmingham  section  of  the  next 
British  Industries  Fair,  which  is  being  held  from  February 
■J7th  to  March  JOth.  19'J-2.  a  cop.\-  of  the  prospectus,  which  in- 
cludes a  .space-application  form.  N\  e  are  told  that  new  groups. 
including  mining,  agriculture  and  building  construction,  are 
to  be  added,  while  existing  sections,  such  as  engineering, 
metals,  power,  lighting  and  heating,  aie  to  be  considerably 
enlarged.  The  Bu-mingham  Fair  was  acknowledged  by  the 
Board  of  IVade  Committee  appointed  to  report  on  the  Fairs 
to  be  the  most  representative  and  productive,  of  good  results, 
and  the  members  were  unanimously  agi'eed  as  to  the  necessity 
for  its  continuance.  The  general  manager's  address  is  73,  New- 
Street.    Birmingham. 

Applications  for  British  Trade^marks. — Appended  is  a 
summary  of  the  recent  applications  for  British  irade-marks  in 
respect  of  goods  and  proUuctions  connected  with  the  electrical 
trades  and  mdustries  :  — 

Flectromersible  (lettering  and  design).  No.  414.729  Class  6. 
Electric  motors  and  pumps.  Thomas  Lancelot  E.  Cooper.  11. 
Tothill  Street,  Westminster,  S.W  .    April  •29th,  1921. 

Gas-tilled  Osram  (lettering  and  design).  No.  414.415.  Class 
la.  Electric  lamps  (ordinary).  The  General  Electric  Co., 
Ltd.,  (37,  Queen  Victoria  Street,  London,  E.C.  April  18th,  1921. 

Infinite.  No.  405.157.  Class  13.  Sparking  plugs.  Brew- 
ster Goldsmith  Corjxjration.  33.  Gold  Street,  New  i'ork, 
U.S.A.    June  14th,  1920. 

Wattalite  (lettering  and  design).  No.  415.'285.  Class  18. 
Dynamo  hghting  sets.  W  atts,  W'llliams  &  Co..  Leysfield  Road 
\\orks.  Goldhawk  Eoad,  Sliepherd's  Bush,  London,  W.  May 
18th.  1921. 

Triangle  and  cu'cle  design.  No.  415,074.  Class  C.  Electrical 
machines  and  other  parts.  Delta-Star  Electric  Co.,  2433, 
I'ulton  Street.  Chicago,  U.S.A.     May  lljth.  1921. 

I'enduluni  design.  No.  412.9.39.  Class  8.  Electrical  instru- 
ments and  apparatus  and  parts  thereof.  Aron  Electricity 
Meter,  Ltd.,  00.  .Salusbury  Road,  London.  N.W.  February 
•2sth.  1921. 

Bcllerocks.  No.  414,411.  Class  11.  A  compound  giving 
protection  against  X-rays.  Barrett  &  Elers.  Ltd.,  127-9.  Wallis 
Road,  Hackney  Wick,  London,  E.  April  18th,  i921. 

Bede.sco.  No.  415,852.  Class  1(5.  Electrical  lighting  sets 
for  cycles,  motor  cycles  and  motor  cars.  Bedesco  Ltd..  20, 
Bucklersbury,  London,  E.C.  June  2/'21. 

A  Swedish  Extension. — It  is  announced  that  the  Elek- 
tri.ska  Aktiebolag  Chr.  Bergh  &  Co.,  of  Malmo.  have  acquired 
the  majority  of  the  shares  in  the  Elektriska  Aktiebolag  Delta 
of  the  same  city. 

New  French  Companies. — A  Societe  Anonyme  styled  Les 
Enterprises  Lorraines  d'Electiicite  et  de  Mecanique  has  been 
formed  at  Longwy  (7,  Rue  du  Tramway),  with  a  capital  of 
3.50.000  fr. 

At  Montrouge  (58,  Rue  d'Orleans)  has  been  established  the 
Etablissements  Autowatt.  with  a  capital  of  2,000,000  fr..  to 
carry  out  all  works  concerned  with  metal  working,  mechanical 
engineering,   and  electricity. 

l.,a  Comjjagnie  Franco-.\rgentine  de  Telegraphic  Sans  Fil  is 
the  name  of  a  new  company  which  has  lately  been  formed  in 
I'aris  (79,  Boulevard  llaussmaun),  with  a.  capital  ot  1,. 500,000 
fr. 

The  Position  of  Chilean  Trade. — No  developments  of  im- 
p(jrtan'>"  ix-ciiried  in  thi'  Chiltan  commercial  situation  during 
.June.  Trade  generally  was  quiet  in  all  sections  of  the  country, 
but  despite  the  depres.sion  which  exists,  a  gradual  increase  of 
confidence  was  noticeable,  anil  the  leading  business  men  ex- 
press their  conviction  that  the  bottom  has  been  reached  and 
that  trade  will  soon  begin  to  improve.  Their  opinion  is  based 
upon  the  fact  that  the  world  is  said  to  be  in  need  of  Chilean 
nitrate,  and  that  when  the  exports  of  this  valuable  product 
increa.se  in  volume,  as  they  are  bound  to  do  very  .shortly,  the 
return  of  prosp<'rity  to  the  country  will  be  assured.  The 
foreign  exchange  situation  .shows  little  imi)rovement.  The 
value  of  the  Chilean  peso  continues  disajipniritiiigly  low,  which 
is  due,  in  part,  to  the  iiianiiiulaticiiis  ol  speculators.  The 
Government,  however,  is  watching  the  situation  very  clo8(!ly. 
and  is  taking  .steps  to  re.store  the  financial  equilibrium  of  the 
country.  Some  time  ago  the  Government  invited  tenders  for 
the,  supply  of  battery  material  for  submarines.  The  British 
nrices  were  about  40  per  cent,  under  the  .'Vmerican  (juotations. 
Foreign  interests  are  exceptionally  busy  in  Chile  just  now, 
the.  Germans  being  espexially  active.  In  Concepcion  a  woollen 
mill,  owned  by  a  Teuton  firm,  is  installing  German  machinery, 
and  will  soon  be  prepared  to  produce  2.50,00(J  metres  of  cloth  a 
year.  Other  Gennan  (LrmB,  it  is  reported,  are  about  to  erect 
Hour  and  woollen  mills  in  Valdivia. — Reuter's  Trade  Service, 
(Santiago). 


The  Lyons  Fair. — The  Fair  which  is  to  be  held  at  Lyons 
in  October  will  be  more  particularly  devoted  to  metallurgical 
products.  In  order  that  the  wide  scope  and  importance  of  the 
Fair  may  be  realised,  the  Mayor  of  Lyons  and  M.  Herriot,  the 
Honorary  President  of  the  Fair  Committee,  will  shortly  under- 
take a  tour  through  Great  Britain  and  Scandinavia  for  the  pur- 
pose  of  bringing  it  to  the  attention  of  the  trading  communities 
of  those  countries,  .\lthough  the  Fair  will  not  be  opened  for 
another  two  months  and  a  half,  most  of  the  exhibitors  who 
had  stands  at  the  last  Fair  have  again  applied  for  places.— 
Ih-utcr. 

The  Utrecht  Fair. — The  fifth  of  a  scries  of  fairs  promoted 
under  the  aiisi)ices  of  the  Dutch  Government  is  to  be  held  at 
Utrecht  from  September  (ith  to  10th  this  year.  While  the 
main  body  of  the  Fair  will  be  devoted  to  Dutch  industries, 
there  will  be  ample  scoix"  for  the  display  of  goods  of  other 
nationalities,  and  one  section  will  be  devoted  to  machinery 
and  applications  of  electricity. 

A  Complete  Guide. — .\  booklet  recently  published  by  the 
General  Electric  Co..  Ltd.,  contains  a  great  amount  of  infor- 
mation n'garding  Dinnibus,  tram  and  tube  routes  which  pass 
near  U>  the  new  headquarters  of  the  company.  The  booklet 
shciuld  attract  many  customers  to  Magnet  House,  Kingsway. 

Hendon  Aerial  Derby. — We  are  informed  that  B.T.H. 
magnetos  were  fitted  to  the  "  Bamel  "  machine.  Mars  1. 
piloted  by  Mr.  H.  J.  James,  the  S.E.  5a  machine  tlovvn  by 
Flight-Lieut.  W.  H.  Lougton,  and  M.  A.  S.  Butler's  Bristol 
"  Tourer."  which  seeuied  respectively  first,  second  and  third 
places  in  the  Aerial  Derby  on  July  ICth.  Mr.  James  and  Mr. 
Butler  also  gained  first  and  second  haiulicap  prizes  respectively. 
The  machines  gaining  first  and  second  places  in  1919  and  1920 
were  also  equipped  with  B.T.H.  magnetos. 

Riga  Exhibition  Concession. — The  Board  of  Trade  Journal 
states  that  hoini-fidr  Briti.sh  exhibitors  at  the  Riga  Indu.strial 
Exhibition  (July  31st  to  August  ■28th)  may  have  their  pass- 
13<irts  iv'.'.i'  by  the  Latvian  Consulate  at  n  fee  of  8s..  which  is 
one-fifth  of  the  ordinary  cost. 

Lantern  Slides. — The  Hoffmann  Manufacturing  Co.,  of 
Clieliii.-^ford,  is  prepared  to  loan  a  considerable  selection  nf 
l.iiitein  slides  illustrating  the  application  of  ball  and  rolU'r 
bearings  to  various  classes  of  machinery  to  any  engineei- 
lecturer  on  anti-friction  bearings. 


LIQHTINQ    AND    POWER    NOTES. 


Australia. — Melbochne. — The  report  upon  the  woiking  of 
the  City  electricity  supply  undertaking  for  the  year  ended 
December  31.  1920.  records  a  total  revenue  of  l.'303.589,  as 
compared  with  -f2.10,UHl  in  1919.  Working  expenses  0. tailed 
i;l«7,339.  as  against  i'l:y,S,")4  m  the  inetcding  vear,  leaving  a 
gro.ss  profit  of  £110,2.50  (t  10.5,227).  This  was  di.stribiited  as 
follows:— Interest,  etc..  ±"24,907  (£■23.885);  sinking  fund, 
l;7.f20  (£1,V2U) ;  depreciation  and  renewals.  £40,811  (±37.999) ; 
Town  l<\ind,  ±38,977  (.£30,49^2) ;  sundry  other  appropriations. 
£4,435  (£5.731).  The  total  number  of  units  .sold  rose  from 
33.113.841  to  41,9.54,.531,  an  increase  of  '20.7  per  cent.  The 
capital  expenditure  for  the  year  amounted  to  £8'2.398. 
machinery  costing  £^2S,821  and  new  mains,  £30,152. 

Ijabour  troubles  affected  the  working  during  the  year.  A 
strike  of  marine  engineers  cau.sed  a  shortage  of  coal  and  re 
suited  in  a  loss  of  £3,00((  to  the  department.  In  June  thero 
was  a  strike  of  engine  drivers  and  firemen,  but  the  technical 
and  clerical  staff  were  able  to  keep  up  a  sufficient  supply  for 
essential  services.  The  loss  due  to  this  dispute,  which  lasted 
a  week,  is  calculated  at  £4,300. 

Ai.UMiNiD.M  Conductors. — The  Industrial  Australian  and 
Mining  Standard  .says  that  the  Victorian  Electricity  Commis- 
sioners have  accepted  the  tender  of  the  American  Aluminium 
Company  at  £91,410,  for  the  supply  of  conductors  for  the 
main  transmission  line  from  Morwell  to  Newixirt.  The  line 
will  comprise  six  separate  wires,  making  the  total  length  of 
the  conductors  about  700  miles.  The  alternative  materials 
open  for  consideration  were  copper  and  aluminium-coated 
steel.  The  tenders  received  showed  a  heavy  advantage  in 
favour  of  steel,  which  has  the  further  advantage  of  greater 
strength  than  copper,  thus  permitting  of  the  employment  of 
longer  spans,  and,  therefore,  of  fewer  .steel  towers,  insulators, 
and  appurtenances.  It  is  estimated  that  by  the  employment 
of  steel-aluminium  instead  of  copper  conductors  a  total  saving 
upon  the  whole  outlay  on  the  transmission  line  of  about 
£100,000  will  be  effected.  The  landed  cost  of  the  steel- 
aluminium  conductors  in  Melbourne,  duty  paid,  will  be  more 
than  £30,(KM»  less  than  the  lowest  tender  received  for  copper. 
The  successful  tenderer  has  entered  into  a  guarantee  that  the 
whole  equipment  will  be  manufactured  in  and  shipped  from 
Canada. 

A  £1.000.000  S<^HEME.— Tlic  support  of  the  Acting  Premier  of 
New  South  Wales  (Mr.  Dooley)  has  be^n  gained  for  a  com- 
bined water  and  hydro-electric  scheme  estimated  to  cost 
£1,000,000.  The  Sydney  Daily  Telryraph  unys  that  the  Bur- 
rinjuck  Reservoir  on  the  Murrumbidgee  River  is  to  be  utilised 
to  supply  water  and  power  to  about  twenty  towns. 
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SVDNEY  (N.S.W.).— The  City  Council  recently  applied  for 
pennisBion  to  increase  its  charges  for  electricity,  and  a  Koyal 
Commission  was  appointed  to  investigate  the  necessity  for  this 
increase.  It  was  stattid  for  the  Council  that,  since  1915,  pro- 
duction costs  had  risf>n  hy  .(jd.  per  unit  and  an  equivalent 
increase  on  the  existing  rates  (4}d.  for  lighting  and  IJd.  for 
power)  was  asked  for.  The  rase  was  contested  by  about  '20 
municipalities  and  other  parties  taking  bulk  supplies.  The 
City  Council  considered  that  a  profit  of  C  per  cent,  should  be 
made  in  order  that  the  undertaking  could  contril)ute  to  rat.e 
relief.    .\n  increase  of  .Gd.  per  unit  would  bring  in  .i'24U,0(JO  a 


Bath. — PiucE  Increase.— The  Electricity  Committee  has  de- 
cided to  increase  the  charge  for  electricity  for  private  lighting 
by  Id.  per  unit  as  from  the  September  meter  readings. 

Blackrock  (Dublin). — Pe.w  Fuel. — The  I'rban  Council  is 
considering  a  propo.sal  to  produce  electricity  for  the  town- 
ship,  using  peat  fuel. 

Bradford. — Loan  Sanctioned.— The  Electricity  Commis- 
aioners  have  given  formal  sanction  to  a  loan  of  £T,OW  for 
sub-station   buildings. 

New  OI'Fices,  &c. — The  Electricity  Committee  has  decided 
to  acquiie  new  offices  and  showrooms  at  a  cost,  including 
alterations  and  improvements,  of  £4'2.'2;30,  and  sanction  is 
being  sought  to  a  loan  of  this  amount.  The  committee  has  also 
applied  for  iX'rmission  to  borrow'  ±''2o,0U0  for  house  services. 

Brownhills. — "  Hakij  on  Gas." — When  it  was  suggested  at 
a  meeting  of  the  Urban  Council  that  the  Walsall  Corporation 
should  be  asked  to  supply  electricity  to  the  Shelfield  housing 
site,  a  member  thought  it  rather  "  hard  on  "  the  gas  company 
if  it  had  to  meet  electricity  as  a  competitor.  The  proposal  was. 
however,  carried,  and  endeavours  are  to  be  made  to  extend 
the  supply  to  Brownhills  and  Walsall  Wood. 

Carlisle. — Extensions. — The  Electricity  Committee  recently 
considered  the  report  of  Mr.  Arthur  Ellis,  of  Cardifl'.  upon 
the  present  position  of  the  electricity  undertaking.  As  a  result, 
it  has  decided  to  defer  the  proposed  erection  of  a  new  station 
at  a  co.st  of  i;'2()U, (KIO  and, to  proceed  with  extension  of  the 
existing  plant,  including  a  new'  turbo-alternator  which  is 
estimated  to  cost  about  j£40,0U0. 

Continental. — Greece — The  Bulletin  of  the  P.B.I,  states 
that,  according  to  the  Greek  Press,  a  law  recently  passed 
regarding  the  utilisation  of  the  hydraulic  power  of  the  river 
Glavkos  for  the  production  of  electricity  for  the  lighting  and 
industrial  needs  of  the  city  of  Patras.  is  about  to  be  put  into 
force.  The  necessary  preliminary  work  for  the  execution  of 
thi.-;  projects — the  cost  of  which  is  estimated  at  1,000,0(10 
drachmas,  to  be  raised  by  a  loan  by  the  Municipality  of  Patras 
—is  now  being  carried  out  at  the  Ministry  of  Communications. 
It  is  understood  that  tendei's  will  shortly  be  invited  for  the 
construction  of  this  work. 

France. — A  message  from  Strasbourg  states  that  the  electrical 
workers  there  let  the  furnaces  go  out  on  July  •2'2nd,  as  a  pro- 
test against  a  reduction  of  25  per  cent,  in  wages  decided  on 
by  the  directors.  At  10  o'clock  on  the  morning  in  question 
the  power  failed  and  the  tramways  ceased  runuiug.—Hcufcr's 
Trade  Service   (Paris). 

Germany.— The  Badische  Landes  Electricitats  Versorgung 
Gesellschaft  is  the  name  of  a  new  company  which  has  lately 
been  foi-med  in  Carlsruhe  with  a  capital  of  30  million  marks 
and  under  the  auspices  of  the  Baden  Government,  with  the 
object  of  establishing  generating  stations  throughout  the  Grand 
Duchy  for  the  supply  of  electricity  for  lighting  and  power 
p'jrposes. 

Clilheroe.— Extension  of  Suppia'.- The  R.D.C.  has  ap- 
pointed a  sub-committee  to  confer  with  the  Blackburn  Corpora- 
tion Electricity  Committee  with  respect  to  the  extension  of  the 
electricity  supply  to  Whalley  and  other  villages. 

Coleraine  (Co.  Londonderry).— Water  Power— Last  week 
the  Court  of  the  Honourable  Irish  Society,  London,  visited 
Coleraine  and  di.scussed  with  the  representatives  of  the  Urban 
Council  the  water  powers  of  the  Cutts  at  the  Salmon  Leap 
of  the  Bann  River.  Mr.  Christie,  chairman  of  the  C'outu'il, 
very  ablv  put  the  case  for  using  the  water  power  of  the  Cutts 
for  generating  electricity  for  local  uses.  The  Deputy  Governor 
of  the  Society  said  that  he  would  put  the  views  of  the  Council 
h.'fnre  the  Court  on  his  return  to  London. 

Colwyn  Bay.— Loan  Sanctioned.— The  U.D.C.  has  received 

111.'    sanction    of    the    Electricity    Commissioners    to    borrow 

L'l  1.(100  for  the  erection  of  overhead  transmission  lines  from 

li'igarrog  to  Cohvyn  Bay. 

lidinburgh. — Price  Incre.ase.— In  order  to  recoup  the  loss 

41  iidiM-ed  by  the  coal  dispute  the  Corporation  has  increased 

price  of  electricity  for  lighting  from  Hd.  to  5d.  per  unit, 

.:  1.1  that  for  power  from  IJd.  to  2d.  per  unit. 

Klectricity  District.— South-East  Lancashire.— The  Elec- 
triritv  Commissioners  give  notice  that  the  date  by  which  ob- 
jections and  reprcsi'ntations  may  be  made  or  schemes  sub- 
mitted in  connection  with  the  above-named  area  has  agam 
been  ext^'uded  from  the  last  day  of  this  month  to  October 
31st.  1921. 


Flint. — Electricity  Proposals.— At  a  meeting  of  the  Light- 
ing Committee  it  was  stated  that  the  Electricity  Commissioners 
are  prepared  to  sanction  the  borrowing  of  money  on  being 
satislied  that  the  proposals  are  sound  from  engineering  and 
financial  standpoints,  but  that  the  Special  Order  must  first 
be  obtained.  '1  he  Committee  resolved  to  defer  the  matter  for 
the  time  being. 

Framlinj^ham  (Suffolk). — Proposed  Ei.fctricitv  Scheme. — 
\t  a  public  Mic'ting  of  the  inliabitants.  Mr.  Napier  Prentice, 
of  the  Eai-t  Anglian  Electricity.  I^td.,  outlined  the  advantages 
of  a  supply  of  electricity,  and  the  meeting,  with  only  one 
dis.sentient.  decided  to  raise  the  necessary  funds  (j64,000)  to 
carry  out   an   electricity   scheme. 

Hove. — ^Temporary  Price  Increase.— The  T.C.  has  increased 
the  price  of  electricity  for  power  from  2Jd.  to  3d.  per  unit. 
This  was  necessitated  by  increased  co.sts  arising  out  of  the 
coal  dispute,  but  it  hoped  that  it  will  only  remain  in  force 
for  about   thi'ee   months. 

Liverpool. — New  Turbo-aeternators. — On  .luly  19th  a  new 
turbo-alternator  was  formally  put  into  commission  at  the  Lister 
Drive  Station.  This  set,  which  is  the  first  of  a  pair,  has  an 
output  of  12,500  kW  at  3,000  r.p.m. 

Leyton. — Loan. — The  Council  is  .seeking  sanction  to  a  loan 
of  .£15. (HX)  for  the  provision  of  a  new  sub-station. 

Luton. — Year's  Working. — Tlie  accounts  of  the  borough 
electricity  department  for  the  year  ended  March  31st  last  show 
a  total  revenue  of  £107,370,  as  compared  with  f  103,084  in  the 
preceding  year.  Working  expens(;s  amounted  to  i'77,4bl.  as 
against  i'71.397.  leaving  a  gross  profit  of  ±''29,895  (£31.687). 
The  payment  of  loan  charges,  &c..  left  a  net  profit  of  £8,110. 
a  considerable  decline  from  the  previous  year's  figure  (£15.391). 
The  number  of  units  sold  fell  from  11,010.326  to  10.(X)7,708. 

London. — St.  Pancras. — The  B.C.  is  recommended  to  reduce 
the  price  of  electricity  for  power  and  heating  from  3d.  to  '2d. 
per  unit.  The  price  was  rai.siHl  to  its  present  level  in  June. 
19'20.  to  meet  an  expected  deficit,  but  in  view  of  the  large 
profit  made  la.st  year  it  is  thought  that  no  justification  for  the 
higher  charge  now  exists. 

The  Electricity  Commissioners  have  sanctioned  the  borrow- 
ing of  £15,285  for  the  following  purposes  :  Plant,  ^1,5(X);  house 
services,  i2,688;  meters,  £'2,986;  and  mains  and  services, 
£8,111. 

Melton  Mowbray. — Public  Lighting.- The  LT.D.C.  has  ac- 
cepted the  tender  of  the  Electric  Light  Co.  for  pubUc  lighting 
at  6d.  per  unit,  plus  £'200  per  year  for  rental  of  standards, 
the  Council  undertaking  renewals  and  labour.  Tlie  Gas  Co. 
tendered  at  6s.  8d.  per  1.000  cubic  feet,  plus  £t»0  per  year 
rental. 

Newcastle  (Co.  Down). — Prices. — Owing,  it  is  stated,  to 
the  inadequacy  of  the  energy  supplied  ami  the  high  price 
(Is.  2d.  per  unit)  over  140  consiuners  have  refused  to  pay  meter 
rentals  and  a  minimum  charge  of  £2  i)er  annum. 

Oulton  Broad.- Purchase  of  Plant.— Tlie  Lowestoft  T.C. 
has  received  sanction  to  a  loan  of  ^1,247  in  connection  with 
the  purchase  of  tlie  undertaking  of  the  Oulton  Broad  Electri- 
city Co. 

Oswaldtwistle. — Delayed  Electricity  Supply.— In  reply  to 
an  inquii'y  as  to  why  the  Council  had  not  taken  further  steps 
to  secure  an  electricity  supply  for  the  town,  the  chairman  of 
the  Electricity  Comniittee  stated  that  both  the  Accringtou 
and  Blackburn  Corporations  had  been  approached  with  regard 
to  the  matter,  but  neither  was  at  present  in  a  position  to 
supply  electricity. 

Preston. — Proposed  New  Station.— The  Electricity  Supply 
Committee  has  recommended  that  Mr.  J.  A.  Robertson  should 
be  a.sked  bv  the  Town  Council  to  prepare  plans  for  3  new- 
generating  station  for  submission  to  the  Electricity  Commis- 
sioners. 

Reij^ate.— Price  Increase.— The  T.C.  has  increased  tilie 
prii'cs  for  electricity  for  heating  from  2id.  to  6d.  i>er  unit, 
and  for  commercial  power  from  21d.  to  4d.  per  unit. 

Watford.— Time  Extension.— The  R.D.C.  has  decided  to 
rais(^  no  objection  to  an  ext<^nsion  of  time  for  the  carrying  out 
of  the  electric,  lighting  order  held  by  the  Colue  Valley  Electric 
Supply  Co. 

West  Ham.— Year's  Working.- The  engineer's  report  upon 
the  electricity  undertaking  for  the  year  ended  March  31st  last 
records  a  total  income  of  .£45(;.r)05,  as  against  a  total  of  £380.013 
in  1919-'3).  Working  oxivns<^s  amounted  to  £374.441.  as  com- 
p.ued  with  £:il0,777,  leaving  a  gross  profit  of  £82.064  (ftV.'iW). 
.\fter  providing  for  interest  and  repayment  of  principal,  the 
result  was  a  net  profit  of  f'22.456.  as  against  £14,35<1  in  the 
preceding  period.  The  total  number  of  units  sold  rose  from 
41.('<'ii.476  to  45,095.784.  Owing  to  labour  disputes  plant  which 
should  have  been  installed  is  expected  to  be  twelve  months 
overdue — it  may  be  running  in  October.  The  total  capital 
expenditure  during  the  year   was  £61,490. 
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TRAMWAY    AND    RAILWAY    NOTES. 


Australia. — N.S.W.  l^fAMWAVS. — The  ;iccouuts  of  the  State 
tramways  for  the  linaucial  year  1920-'2i  show  a  revenue  of 
i'.S,±i5,33;<.  afiainst  working  exi)enses  amouuliug  to  i''2.594,lu'i 
— a  gross  surphis  of  i'(>Jl.lSl.  Last  year's  surplus  was 
A'-l7G,Ksi). 

Birmingham. — Kailless  Traction. — At  the  last  meeting  of 
the  City  Council  a  resolution  was  passed  instructing  the 
General  Purposes  Committee  to  prepare  a  draft  Bill  autlioris- 
iug.  amongst  other  things,  the  provision  of  railless  electric 
traction  on  any  tramway  route  now  or  hereafter  to  be  autho- 
rised  within  the  city. 

Edinburgh. — ^Tramwav  Elkctrification.  —  In  connection 
with  the  electrification  of  the  I'ilrig- Nether  Liberton  tramway 
loute  the  Tramway  Committee  reconnnends  the  erection  of 
overhead  trolley   wires  in   Princes  Street. 

Grimsby. — Tramway  Purchase. — The  Grimsby  and  Clee- 
fliorpes  tramway  system  is  to  be  purchased  by  the  Grimsby 
Corporation.    The  price  is  to  be  fixed   by  arbitration. 

Llandudno. — Refcsal  to  Si  rrLY  Power. — The  Council  re- 
fuses to  supply  electricity  to  the  company  operating  the  Llan- 
dudno and  Old  Colwyn  Electric  Tramway  for  the  purpose  of 
running  a  Sunday  service  from  Ehos  to  Llandudno. 

Newcastle=on=Tyne. — Extensions. — .\n  inquiry  was  held  at 
Newcastle-ou-Tyne  on  July  '2'2nd  into  the  application  by  the 
City  Corporation  to  the  Light  Hailway  Commissioners  for  an 
order  to  enable  tlie  Corporation  to  run  a  line  through  High 
(Josforth  Park,  the  object  being  to  link  up  the  extension  to 
the  Longbenton  line,  on  the  east  of  the  park,  with  the  line 
of  the  T^neside  Tramways  Co..  which  terminates  at  the  main 
entrance  to  the  park  on  the  Great  North  Road.  The  town 
clerk  of  Newca.stle  pointed  out  that  if  the  city  were  to  extend, 
it  was  essential  that  the  extensions  should  be  to  the  north. 
The  total  estimated  cost  of  the  light  railway  was  i'6U.U0U. 
The  tramways  manager  supported  the  application,  and  said  at 
the  last  three  race  meetings  the  total  number  of  passengers 
carried  was  147,0tX),  and  the  last  meeting  was  held  during  the 
miners'  strike.  The  town  clerk  said  if  the  application  were 
granted,  the  Corporation  would  like  to  get  on  with  the  work 
.IS  soon  as  possible.     The  inquiry  was  then  closed. 

Nottingham. — Year's  Working. — The  following  are  the  re- 
sults of  working  for  the  year  enilcd  Manli  ;flst  last,  the  pre- 
ceding year's  figures  bcin'g  given  in  |i:irrjitlii  >is  ;  Total  income, 
.I'Jiti.lll  (fHTS.lMT);  Working  ex[irrisis,  imluding  income  tax, 
.i'.'Jiw.aGl  (.i'294,-iilj;  gross  profit,  f:i7.7.5:!  (,£84,7'i;3);  net  profit. 
.Wr,-,  (last  year  ±'i4,(HX>  was  contriljuted  to  the  rates).  The 
number  of  pas.sengers  carried  increa.sed  by  3,416,719,  to 
(',-2,100,373. 

West  Ham. — Year'.s  Worki.ng.— The  accounts  of  the  tram- 
way department  for  the  year  ended  March  31st  last  show  a 
total  revenue  of  £'305.833,  a.s  compared  w-ith  £283,345  in 
J9l9-2().  Working  expenses  amounted  to  £'299,332,  as  against 
£•253.094,  leaving  a  gross  profit  of  £6.551  (£29,651).  The 
payment  of  loan  charges.  &c.,  resulted  in  a  net  deficiency  of 
£118,363;  last  year's  deficiency  was  £44,777. 

Wolverhampton. — Year's  Working.— Tlie  report  of  the 
Tramway  Committee  for  the  year  ended  March  31st  last 
states  that  the  total  revenue  was  £120,294,  and  working  ex- 
pen.ses  amounted  to  £107.458;  the  figures  for  the  previous 
year  were  £111.663  and  £89,835  respectively.  Of  the  gross 
profit  of  £18.H36,  capital  charges,  <S:c.,  absorbed  £16,858.  Cre- 
diting bank  interest,  the  net  profit  amounted  to  £2.934  less 
than  the  profit  in  1919-20 — £6.390.  The  number  of  passengers 
carried  v,'as  19.370.676,  and  total  car-mileage  run  1.269,139. 
an  average  of  15.26  passengers  per  car  mile. 

Walthamstow. — A  Concessio.n  for  CHiLDUE>!.--Dui'Lng  the 
holidays  in  Walthamstow  any  adult  travelling  on  the  tram- 
cars  during  the  school  holidays  may  he  accompanied  by  two 
children,  not  over  12  years  of  age,  for  whom  no  charge  will 
be  made  between  10  a.m.  and  4  p.m.  This  concession  means 
that  thoiLsands  of  children  will  be  able  to  take  free  trips  to 
Kpi)ing  Forest  undei-  pidixr  supervision. — The  Times. 

York. — Mishap. — One  of  the  front  wheels  of  a  Corporation 
tramcar.  passing  over  points  nc;ir  the  llaxby  Road  terminus, 
last  week,  became  detached,  and  the  front  portion  of  the  car 
dropped  on  to  the  axle  and  springs.  Fortunately  the  car  was 
travelling  slowly,  and  little  damage  was  done  beyond  injury 
to  the  bogie. 


TELEGRAPH    AND   TELEPHONE    NOTES. 


Australia. — Long-distance  Wireless.— Messrs.  W.  E.  Coxon 
.nnd  Co.,  of  Perth,  have  constructed  wireless  telegraphic  re- 
ceiving apparatus  to  the  order  of  the  Perth  Observatory,  which 
will  be  capable  of  intercepting  messages  over  a  maximum 
di.stance  of  ]2,.5(X)  milcB. 

France. — Wireless  Statio.»js  Taxed.— Every  private  wireless 
.station  in  France  is  to  be  taxed  10  fr.  (4s.  5d.).  Even  receiv- 
ing .sets  put  together  for  a  few  shillings  by  schoolboys  are 
included  m  the  category  of  "  stations,"  says  The  Times. 


PRANCo-.'^Mr.iiU'AN  TELEPHONE  Rel.ations.— It  is  stated  that 
the  Compagiiie  Fraiicaise.  Thomson-Houston  has  entered  into 
an  as.suciatiou  of  interests  with  the  Western  Electric. Co.  of 
New  York.  «liiili  will  facilitate  the  development  of  the  tele- 
phone syslciii  111  France. 

French  Suudan. — Wireless  Station. — The  wireless  station 
at  Bamako  in  the  Soudan  begun  in  1918  is  expected  to  he 
finished  before  llie  end  of  the  present  year.  During  its  con- 
struction a  temporary  post  of  10-kW  capacity  with  musical 
spark  was  set  up  to  maintain  communication  between  Bamako 
and  the  coast  stations.  When  completed  the  Bamako  station 
will  be  the  chief  one  in  the  French  Soudan,  and  will  have 
antenna?  with  horizontal  emission,  supported  by  six  120-inctre 
high  towers.  The  other  equipment  will  comprise  two  275-h.p. 
Diesi'l  engines  to  yield  the  motive  power.  Transmission  will 
be  made  by  quenched  wave  with  a  ItlO-kW  alternator  group. 
Later  on  a  .second  group   will  be  installed. 

German  °  American  Communications.  —  Concgssion 
HliNTERs, — The  Luka\aii>:c'mcr  learns  that  the  negotiations  be- 
tween the  Imperial  postal  authorities  and  the  representatives 
of  the  Mackay  Co.  regarding  the  laying  of  a  direct  cable 
between  Germany  and  the  I'nitod  Stiiti's  me  still  proceeding. 
Similar  concessions  are  liciiii;  nviiu-^trd  \<\  Ilic  Western  Union 
Telegraph  and  Coimuercial  (  alilr  ( 'oiliimiiiis,  and  negotiations 
are  also  proceeding  with  two  .\meiicau  cuiupauies  with  a  view 
to  the  establishment  of  an  American  wireless  station  in  Ger- 
many.— Heater's  Trade   Service    (Berlin). 

Italy. — German  Cables. — In  the  event  of  the  reporUnl  allot- 
ment of  one  of  the  German  cables  between  South  America 
and  the  .\zores  to  Italy  being  realised,  the  Italian  Guvernment 
iuteuils  to  lay  a  complementary  section  between  the  Azores 
and  Italy,  and  thus  e-stiiblish  for  the  first  time  direct  cable 
connection  between  Italy  and  the  .American  continent.  The 
cost  of  the  complementary  section  has  already  been  reckoned 
and  is  set  at  2(1,000,000  gold  lire.  The  scheme  will  have  a 
further  complement  in  that  it  will  enablt>  direct  connection, 
eventually,  to  be  made  with  Northern  Europe.  The  saving 
upon  the  fees  now  paid  to  foreign  cable  companies  for  the 
carriage  of  messages  will  suffice  to  pav  for  the  outlav  on  these 
several  schemes,  estimated  to  cost  over  75,(KH),00O  gold  lire. 

Naval  Wireless  Stations  Closed. — The  decision  to  dispense, 
on  grounds  of  economy,  with  the  wireless  stations  of  the  Royal 
Navy  at  Bathurst  (Gambia),  Mauritius,  Port  Nolloth  (Cape 
Colony),  and  the  Seychelles,  as  recently  announced  in  this 
column,  has  taken  effect.  Tbey  were  put  out  of  commission 
on  July  15th.  The  station  at  Demerara  is  being  retained  for 
the  present.  .\11  the  stations  were  built  during  the  war.  They 
will  remain  in  tJje  hands  of  caretakers  until  it  is  decided 
whether  the  Colonial  Office  or  the  Post  Office  will  take  them 
over,  or  whether  it  is  possible  for  them  to  be  run  by  private 
enterpris«>. — The   Times. 

Russia. — PRorosED  Telegraph  Conference. — An  Inter- 
national Telegraph  Conference  propo.sed  by  Latvia  and  Rus.si» 
is  to  be  held  during  the  current  month  to  regulate  telegrajih 
communication  between  Russia,  the  Baltic,  the  Scandinavian 
States  and  Ciermany. — Renter's  Trade  Service  (Riga). 

The  Telephone  Service. — Inqi'irv  into  Swedish  Svstem. — 
It  is  announced  at  Stiickliolm  that  the  British  I.egation  in 
Stockholm  has  been  rcciuestcd  to  obtain  statistical  information 
regarding  the  Swedish  telephone  system  and  organisation  ".ith 
the  object  of  plaiing  such  infoimatiou  at  the  disposal  of  the 
committee  reccutlv  aiipointed  by  the  British  Postmaster- 
General  with  a  view  to  effecting  cheaper  running  costs  and 
lower  siib.scriiitiiin  rates. — liridcr'.'i  Trade  Scrcicc   (Stockholra). 

Wireless  Telegraphy. — Watchers'  Examinations. — With  re- 
ference to  Notice  No.  l7,  to  Shiiiowners,  Masters,  Officers,  and 
Seamen,  under  the  Merchant  Shipping  (Wii'ck'.ss  Telegraphy) 
Rules,  1920,  relating,  inter  alia,  to  the  exatniiiation  of  wireless 
telegraph  watchers,  it  is  notified  that  forms  of  application 
for  examination  may  be  obtained  from  the  Wiiclrss  'fclegraph 
Inspector,  Coollin  Lloail,  Victoria  Docks,  f/onilDn,  K.  10,  and 
vol  from  the  Wireless  Section,  General  Post  Office,  London.— 
Hoard  n/  Trade  .journal. 


CONTRACTS    OPEN    AND    CLOSED. 


(The  date  aiocii  ('«.  parentheses  at  the  end  of  the  puragrajdi 
indicates  the  issae  of  the  ELECTRICAL  Review  in  ivhich  tlie 
"  Official  Notice  "  appeared.) 


OPEN. 

Australia. — Tasmania.— .August  IStli.  P.M.G.'8  Depart- 
ment.    Switchboard  material.     (.July  8th.) 

Melbourn'e. — September  28th.  'Victorian  Government  Rail- 
ways. Lifting  magnet  and  generating  set  with  control  ap- 
paratus and  accessories.     (Contract  No.  34,241.)* 

Queensland.  —  P.M.G.'s  De])artment.  —  November  5th. 
Bronze  wire.  Schedule  5.'i6.     (Sec  this  issue.) 

Belfast. — .\uj4ust  22nd.  lilectricity  Dep-irtment.  One 
12..5(J0-kW  turbo-alternator,  with  condensing  plant  and  auxili- 
aries. Four  water-tube  boilers,  with  superheaters  and  forced- 
diaught  fans.    Four  fuel  ecouoiuisers.    Two  steel  chimneys, 
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with  four  clcctrically-driveu  suction  draught  fans.  One  elec- 
trically-driven centrifugal  pump,  capacity  18,000  c.p.m. 
(July  ■2-2nd.} 

Bristol. — August  15th.  Corporation  Electricity  Depart- 
lut'ut.  One  y,(KX)-kW.  single-phase,  93-cyele,  2.'200-V  turbo- 
allcrnator  and  condonsiuf,'  plant  and  auxiliaries;  one  C.OnO  k\\, 
tluc.-phasf,  JU-cyele,  6,6(XI-V  ditto.     (July  l,3th.) 

Coventrv.—Si'ptfnihcr  1st.  Eli-ctricitv  Department.  Two 
](l.(l(KI-k\V,  :;  plus,-  turbo  alternatcirs.  complete  with  condeuK- 
int,'  I'laiit  :  lour  \\ati-r4ubc  builer.s  with  rl]iiim<\vs.  su|X'rheaters, 
iru'ili.imcal  .--tdkc  is,  ecouumi.se r.s,  and  all  accessories.  (Sec  thi.s 
i.ssiic.) 

Chile. — .Xugust    31st.      Chilean    .State    RaiKvay.s.      Kmery 

and  grind-stones,  bolts,  nuts,  cotter  pins,  rivets,  nails  and 
scrcw.s,  telegraph  and  telephone  apparatus,  chemicals.  Arc. 
(estimated  value  i;44,000).* 

France.— August  24th.  French  State  Railway  authori- 
ties, 88  J-tue  de  Home,  Paris,  for  the  supply  of  two  batteries  of 
accumulators  for  the  sub-station  at  Argenteuil-Triage  and  for 
the  maintenance  of  two  batteries  at  that  station  during  a 
]ieriod  of  tifteen  years.  Particulars  may  be  obtained  from  the 
Service  Elcctrique,  43  Rue  de  Rome,  Paris. 

Glasgow. — August  8th.  Corporation.  Electric  lighting  in- 
stallation at  Merklands  Cattle  Wharf,  Partick.  Burgh  Elec- 
trical Engineer.  75,  Waterloo  Street,  (jlasgow. 

Londonderry. — August  I'ith.  County  Council.  Electric 
lit^htiiig  installation  in  the  County  Council  Oflices  in  the  Court- 
house. Mr.  T.  B.  Adams,  Secretary  to  the  County  Council, 
County  Courthouse,  Ixmdonderry. 

Manchester. — .Vugust  3rd.  City  Education  Committee. 
Klfctric  lift,  for  '2^  cwt.,  at  College  of  Domestic  Economy, 
High  Street.  Chorlton-on-Medloek.  Director  of  Education, 
iiducation  Uttices,  Deansgate,  Manchester. 

New  Zealand. — Wei-lington. — November  1st.  Public  Works 
'lender  Board.  One  •2(IO/i5(J-b.h.p.  oil  engine  and  one  3-phase, 
Mir\rle,  U)l)-kW  at  .8  power  factor,  alternator,  with  exciter 
iiid  swiichgear.* 

Xovember  1st.  Public  Works  Department.  Fresh  tenders 
lor  the  supply  and  erection  of  steel  pipe  lines  and  fittings,  re- 
nuired  in  connection  with  the  Maugahao  power  i)lant,  are  now 
being  called  for.  While  the  quantities,  &c.,  of  the  material 
would  appear  to  be  substantially  the  same  as  those  specified  in 
the  original  call  for  tenders,  it  may  be  mentioned  that  some 
of  the  conditions  applicable  to  the  contract  appear  to  have 
undergone  modification.* 

Rawcliffe,  near  Goole. — August  13th.  W'est  Riding 
Mental  Deficiency  Act  Committee.  Overhauling  accmiiulators 
at  Rawcliffe  Hall  Institution.  West  Riding  Architect,  County 
Hall,  Wakefield.. 

South  Africa. — Rand  Water  Board.  September  28th. 
Contract  No.  '2U3.  Tenders  for  supply,  delivery,  and  erection 
at  the  Board's  Intake  Pumping  Station,  Transvaal  Bank  of 
Vaal  River  at  Vereoniging  of  (1)  Two  vertical  spindle  centri- 
fugal pumps,  direct-coupled  to  electric  motors,  with  all  acces- 
sories, and  ('2)  one  10-ton  travelling  crane.  .\lso  for  main 
pumping  station  .site,  Vcreeniging,  two  horizontal  spindle 
centrifugal  pumps,  direct-coupled  to  electric  motors,  with  all 
accessories.* 

Ddkb.^n.  August  10th.  Corporation.  Supply  and  installa- 
tion of  superheaters  and  niotor-drivcn  mechanical  stokers  to 
three  exi.sting  water-tube  boilers  at  the  Corporation  Power 
Station,  Alice  Street,  Durban.* 

Warrington. — .\ugust  9th.  (-orporalion  Electricity  De- 
partment.   Circulating  pumps.     (July  15th.) 

*  A  copy  of  the  specification.  &c..  can  be  consulted  at  the 
Department  of  Overseas  Trade,  35,  Old  Queen  Street.  S.W.I. 


CLOSED. 

Australia.— \'ictorian     Electricity    Coniniissioil.       Tetniii 
notifies  the  acceptance  of  the  following  ;  — 


Seven    iransforiii 

Transformers,  switch{*e.-ir,  synchronous  ■ 

Australian  G.E.  Co.,  $1,541,888. 
700    mili^  aluminium   steel   reinforced 


frequency  changer,  &c.— 
iminium   Co.   ol  .America, 


ma 


lurbo-alternator  s<'ts.— C.   .\.   Parsons  &  Co.,  £100,1%. 

s.  Is  condensing   plant  and  pumpB.-Weymoull.s,   Ltd.,  £43,363. 


Belgium.— Thirteen  concerns  recently  submitted  tenders  to 
the  municipal  authorities  of  Montignies-sur-Hoo  for  the  estab- 
Kshmeut  of  a  primary  and  .secondary  electricity  distribution 
system  in  the  town.  The  tenders  langed  from  84,377  fr.  to 
133,841  fr.,  the  lowest  being  that  of  Messrs.  Biske,  Livron  and 
Kalinowsky,  of  Saint-Josse-ten-Noode,  Brussels. 

Chesterfield T.C.:— 

Plowrigiit  Bros.— Coal  conveyor  and  ash  elevator  for  tlie 
Electiicity  Works,  £'2,570. 

Edinburgh. — Tramways  Committee.     .Accepted: — 

Hurst,   N'."son   &   Co.— 16  new  electric  Car  b.xlios,  £10,520, 
North  British  Kubbsr  Co.— Tires  tor  Corporation   'buses. 


3«,4S6 

;i8.5:ii 


London.— St.    P.anchas.— Electricity    and    Public    Lightixig 
Coniniittee.     Recommended  : — 

Iwo  s.  ts  (each  900  kW)  poaer  rectifying  plant,  with  the  necessary  regu- 
lating and  swilehgear,  for  the  proposed  new  aub-stalion  in  the  north- 
wcst.;rn  district  of  iht  borough,  £13,010,  plus  £I,08i  for  freight  and 
insurance,  itc. — Brown,  Boveri  &  Cie,  Tim.-  lor  deliv.;ry  approximately 
9,10  nKinihs.  Installation  of  the  underfeed  stoker  to  each  of  the  four 
boilers  in  course  of  .-rection  at  King's  Road  Station  at  an  additional 
cost    i.f   £400  p..r  boiler. 

1..C.C.— Highways  Committee.    Recommended  :  — 
New  plant,  &c..   at  flreenwich   power  station   and   liulboru 
and  Streathara  sub-stations. 

H.P.    Cabi.£s.  £ 

Western  Electric  Co.,  Ltd.  (recommendedl     .,. 

I'ir.lli    li.neral   Cable    Works,    Ltd. 

W.  T.  Henley's  Teleg.  Works  Co.,   Ltd.    ...  "         '.". 

liritish    Insulated   and    Helsby   Cables,   Ltd 

Johnson    and    Phillips,    Ltd :.;  10,565 

W.    T.    Glover  4:   Co.,    Ltd.     '       40,811 

Callenders'  Cable    and   Construction   Co.,    Lid u'j-M 

Siemens    Bros.  &  Co.,   Ltd 41,912 

Seven  I.UOO-kw.  Rotarv  Cosvertshs. 
Dieny   and    Lucas  (on    behalf  of   See.  .Msacienne  de  Constructions 

M^caniques      4&M0 

Do.         (alternative)  51644 

•^o-  'to.  Z        ...  Si'fiee 

t.nglish    Electric  Co.,    Ltd 52,939 

Metro.    Nickers    Klectrical    Co.,    Ltd.  ...  52,175 

(alternative)  ■  ..j  SS.4SS 

54.387 

65.817 

56,756 

-,..  58.006 

G.-neral    Electric    Co.,    Ltd.      ...  .       ...      ^ a2  181 

(alternative)         ...        ...        ,-,5.u(io 

Bruce,    Peebles   &   Co.,   Ltd.  ... 59,9-^1 

(alternativ.)       (iS'.Ott! 

British     ihiMUscn-ncmslun    Co.,    Ltd S4.3W 

British  Thomson-Houaton  Co.,  Ltd.  (recommended) S4,sn 

Ateliers    Ue    Constructions    l-;ieclriqucs        j«,9a« 

.Ateliers  de   Construction  Oerlikon      • 63,990 

The  Committee  recommends  that  the  tender  of  the  British 
Thomson-Houston  Co..  Ltd..  amounting  to  £.54. .598  should  be 
accepted,  as  it  is  strictly  in  accordance  with  specification  and 
taking  into  consideration  the  higher  efficiency  guaranteed, 
is  in  effect  the  lowest  tender. 


Escher  Wv 


Co. 


CoNn 


(alt. 


16,067 
16,505 
18,650 
'21,250 
18,835 
19,80-2 
19.806 
19,811 
19.826 
20,745 
21,269 
21,665 
'23,820 
•24,780 
21,955 


C.  A.   Pnt^ons  ,\  Co..  I.i.l.      ... 

(aOWn.iliv.  I       

W,  H.  Allen,  Sons  &  Co.,  Ltd.  ( 

Cole.   Marchent  &   Morlev,    Ltd. 

Mirrlees,    Watson  Co.,  Ltd 

Worthin^ton-Simpson,    Ltd 

Hick.    Hargreaves  &    Co..    Ltd. 

D.  .Xdamson  &    Co.,    Ltd 

English    Electric   Co.,   Ltd 

Metro.-N'icUers    Elecl,    Co.,    Ltd. 

„  (alternative) 

(alternative) 

Belliss    &    Morcom,    Ltd 

Kichardsons,   Westgarth    S,-   Co.,   Ltd 

O.   «.•   J.    Weir,    Ltd 24,957 

.As  regards  the  conden.^ing  plant,  the  lowest  tender,  sub- 
mitted by  Escher.  Wy.ss  it  Co.,  is  for  plant  of  Swiss  make. 
but  the  comiiany  is  uncertain  wliether  it  would  aeeept  ti  con- 
tract for  condensing  plant  to  be  n.sed  in  connection" with  some 
other  make  of  turbine.  The  committee,  therefore,  recom- 
mends that  the  next  lowest  tender,  amounting  to  f  18,.835  and 
subject  to  a  reduction  of  5  per  cent.,  making  the  net  amount 
.il7,,s93,  .submitted  by  W.  H.  Allen.  Sons  A  Co.,  Ltd.,  be 
accepted. 

Meter  Contracts. — Messrs.  Chamberlain  ct  Hookham. 
Ltd.,  have  secured  contracts  for  a  twelve  months'  supply  of 
electricity  meters  to  the  following  municipalities  :— Glasgow, 
Battersea,  Belfast,  Gloucester,  Islington.  Bath  and  Llandyther. 


NOTES. 

The  Ramsay  .Memorial. — Tin-  Ti»ii\-<  states  that  a  memorial 
tablet  to  the  late  Prof.  Sir  William  Kamsay  is  to  be  placed 
in  Westmin.sler  Abbey  as  part  of  the  Kam.say  Memorial. 

Appointments  Vacant. — X'isilinj^  teachers  in  electrical 
engineering  for  the  L.C.C.  SchiHil  \if  Engineering  and  Navi- 
gation, Poplar,  ;ind  the  Hackney  Institute,  Dalstou  Uine. 
.'\lso  assistant  in  electrical  engineering  work.shop  aut^  assistant 
in  practical  wiring,  for  the  llackney  Institute. 

Residi>nt  electrical  engimvr  (Ks,  I.(Kl(l  montlily-f )  and  elec- 
trical ei\giiuH'r  for  jKiwer  station  (Rs.  oUt  (ler  month-!-),  for  the 
Calcutta  Electric  Supply  Corixnation.  Power  station  su|XMin- 
tenilent  for  St.  Helens  C<>rix>r,ition,  .sjilary  according  to 
E.P.E..\.   schedule.     (S<v  our  ailvertist>inent  pages  to-day.) 

Service  Note. — Ei.Kcrmc.xL  .Xktikickks'  Tests.— .\s  elec- 
trical artificers,  from  the  nature  of  their  employment  before 
being  exainineil  in  the  toritedo  schools,  may  Im?  at  a  disadvan- 
tage when  desiring  to  pass  for  chief  electrical  tutificers,  the 
Ailmiralty  has  ordereil  that  men  sent  to  tlic  sehot)ls  for  this 
purpose  are  to  be  permitted  to  undergo  a  short  course,  lasting 
•M  working  tiays.  in  ortler  that  they  may  be  able  to  bring 
thtMr  knowledge  up  to  date.  No  electrical  artifiivr.  or  :K-tiu,4 
chief  electrical  artificer,  is  to  be  examined  for  chief  elearica 
aitilicer  in  a  tor|iedo  sehottl  without  being  given  this  pre- 
liminary com'se,  if  he  so  desires.— 2Vie  Times. 
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Hydro^electric  Enterprises  in  Formosa. — H.M.  Consul 
at  Tauisui.  Formosa  (Mr.  (I.  IT.  I'hipps),  fiives  in  the  course  of 
a  despatch  to  the  Department  oi  Overseas  lYade  an  account 
of  hydroelectric  developments  in  Formosa  with  .som©  details 
of  the  Lake  Candidius  scheme,  the  main  project  in  the  elec- 
trical enterprise  of  the  island. 

The  first  hydro-electrical  undertaking  -svas  in  19(V2.  when  a 
eompany  was  formed  to  utilise  the  falls  of  the  Shinten  river, 
in  the  Taihoku  Province,  to  produce  power  for  supplying  litjht 
to  the  city  of  Taihoku.  The  Formosan  Government,  however, 
decided  to  place  the  supply  of  electricity  under  its  own  con- 
trol and  it  accordint;ly  took  over  the  Shinten  sclnMiie.  The  first 
power  station  was  opened  in  liKI.O  and  a  second  followed  in 
1909,  the  two  together  having  a  total  of  4,0tX)  h.p.  These 
were  followed  in  the  next  few  year's  by  other  power  stations 
at  Chikushinmon  in  I'M),  'lAW  h.p..  supplying  Tainan  and 
Takao;  on  the  Daian  river  in  1911.  1,200  h.p.,  to  supply  Taichu 
and  Shoka ;  and  on  the  upper  course  of  the  Rono-kei  in  1917. 
4.000  h.p.,  to  supply  Tainan  and  Takao. 

In  order  to  facilitate  the  Dakusui  river  and  Lake  Candidius 
(the  largest  lake  in  Formosa  which  lies  almo.st  exactly  in  tlie 
centre  of  the  island)  scheme,  the  Formosan  Government  in  1919 
floated  a  semi-othcial  limited  liability  company  to  take  over 
all  the  Government's  electrical  undertakings.  This  company 
received  a  franchise  for  the  Lake  Candidius  scheme  and 
commenced  work  in  1920.  The  date  of  completion  is  as  yet 
somewhat  vague;  the  year  1924  was  at  first  spoken  of.  but  it 
is  likely  that  the  actual  date  will  be  a  year  or  two  later.  The 
estimated  cost  of  the  undertaking  is  Yen  48.000,000.  appor- 
tioned aa  follows :  Civil  engineering  constructional  work. 
Yen  19.900.000;  electrical  constructional  work.  Yen  26,500.000; 
business  expenses.  Yen  1,000,000. 

The  scheme  provides  for  leading  water  from  the  Dakusui-kei 
river  from  an  intake  in  the 'Shimaigahara  region  into  Lake 
Candidius  (Japanese  name  :  Jitsugetsutan).  which  will  act  as 
a  reservoir.  The  power-station  fall  will  be  1.100  ft.  The 
volume  of  water  at  the  intake  on  the  Dakusui  river  will  vary 
between  a  minimum  of  300  cu.  ft.  per  second  and  a  maximum 
of  1,600  cu.  ft.,  or  an  average  of  954  cu.  ft.  This  will  allow 
a  steady  How  at  the  exit  from  the  lake  of  9(X)  cu.  ft.  per  second. 
bv  means  of  which  it  is  expected  to  generate  a  maxiiOum  of 
KJO.OOO  kW  with  a  minimum  of  65,000  k\V. 

It  is  hoped  eventually  to  construct  a  second  power  station 
some  four  miles  below  the  first,  the  water  being  again  car- 
ried through  tunnels  to  the  point  required.  A  fall  will  be 
obtained  of  4f)5  ft.,  and  it  is  hoped  to  generate  a  maximum  of 
62.000  h.p.  The  two  stations  together  would  thus  produce 
2(»2,()()l>  h.p..  giving  a  maximum  of  .some  145.000  kW,  or  an 
average  of  95,(J(Xt  kW.  The  intention  is,  on  completion  of  the 
first  part  of  the  scheme,  to  transmit  electricity  all  over  the 
island,  and  the  entire  electrification  of  the  Government  rail- 
way system  is  even  spoken  of. 

At  Suma-an.  situated  some  2  miles  in  a  north-easterly 
direction  from  the  lake,  the  offices  of  the  construction  depart- 
ment of  the  company  were  established  in  January  last.  A 
network  of  light  railway  lines  will  be  constructed  for  the 
transport  of  plant  and  materials  to  the  various  points  at  which 
work  is  to  be  carried  on,  including  33  mi'es  of  light  ele-jtric 
railways. 

No  electric  power  being  at  present  available  for  running  the 
electric  lines  and  wireways  and  for  working  the  rock-drills  for 
piercing  the  tunnels,  it  has  been  necessary  to  construct  a 
special  power  station  for  these  purposes.  The  site  is  at  Hoku- 
sanko,  some  4  or  5  miles  below  the  town  of  Herisha.  A  con- 
crete dam  has  lieen  constructed  and  the  water  will  be  led 
through  tunnels  one  mile  in  length  to  the  point  lower  down 
the  course  of  the  river  where  the  power-station  building  is 
practically  completed  and  the  plant  is  now  in  course  of 
erection.  The  latter  comprises  two  turbines,  each  developing 
1.200  h.p.  The  installation  was  expectcil  to  be  cojiiiileted  early 
in  the  month  of  June. 

Pending  completion  of  the  big  scheme,  steam  power  stations 
are  to  be  constructed  at  Keelung  and  Shokw^a  to  furnish  addi- 
tional power  for  the  needs  of  those  towns  and  vicinity.  The 
Keelung  station  has  already  been  begun,  and  work  will  soon 
be  commenced  on  that  at  Shokwa.  Keelung  enjoys  the 
advantage  of  cheap  fuel,  the  principal  coal  fields  in  the  island 
being  situated  in  its  immediate  vicinity. 

On  a  much  .smaller  scale  than  the  Lake  Candidius  project 
and  requiring  less  time  for  completion  is  the  installation  now 
under  construction  in  the  Giran  district  of  Taihoku  Province  on 
the  East  Coast.  This  was  begun  as  a  private  enterprise  of  the 
Tainan  Sugar  Co..  but  the  big  Taiwan  Electric  Power  Co.  took  a 
share.  (Jwing  to  financial  stringency  it  was  decided  to  fonn  an 
independent  company  under  the  name  of  the  Taiwan  Denki 
Kogyo  (Fornio.sa  Electrical  Enterprise)  Co.  with  a  capital  of  Yen 
6.m),<M)  divid.-d  into  120,(i0()  fifty-yen  shares,  of  which  some 
were  taken  up  by  the  Tainan  Sug.ir  Co..  some  by  the  Taiwan 
Electric  Power  Co..  .some  by  individual  promoters,  and  the 
remainder  by  tlip  general  public.  The  company  may  eventually 
be  amalgamated  with  the  Taiwan  Electric  Power  Co. 

Tlie  .scheme  provides  for  conducting  water  from  the  upner 
course  of  the  Dakuaui  river  (Giran),  a  distance  of  about  five 
miles  to  Lake  Kyukyute,  on  the  bank  of  which  a  power 
station  will  be  built.  The  cutting  of  a  tunnel  will  soon  be 
commenced ;  the  foundations  of  the  power  station  are  already 
nearly  completed  and  the  site  is  said  to  be  an  ideal  one. 
Work  was  begun  in  June,  19-20,  and  it  is  hoped  to  have 
the  first  power  station  in  operation  by  the  end  of  1921  at  the 


.latest.  A  fall  of  IXiO  lu.  ft.  of  water  per  second  will  be 
obtained,  and  the  installation  will  generate  7,.5(X)  k\V. 
A  large  proportion  of  the  power  w'ill  be  transmitted  to  the  city 
of  Taihoku  and  taken  over  by  the  Taiwan  Electric  Power  Co. 
The  contract  for  the  erection  of  the  mstallation  (other 
than  the  transmission  wires  mentioned  above)  has  been  let  to 
the  Okura  Gunii.  and  work  is  progressing  satisfactorily. 
Owing  to  the  favourable  nature  of  the  locality,  the  cost  of  erec- 
tion of  the  installation  has  been  estimated  at  471  yen  per  kW, 
as  compared  with  (iOO  to  7(X)  or  even  as  high  as  1,000  yen  per 
kW  in  Japan.  Tlie  Giran  district  is  as  yet  undeveloped,  but 
it  is  rii-li  in  coal,  timber,  sulphur,  and  marble,  and  it  is  hoped 
to  use  the  power  produced  by  the  present  scheme  for  the 
development  of  the  natural  resources  of  the  district. 

The  promoters  speak  of  starting  work  on  a  second  power 
station   in    li>23  and   of  following  that    by  a    third. 

Projects  also  exi.st  for  the  utilisation  of  the  water  of  the 
Daiko  river,  in  the  Taichu  Province,  and  of  the  Dakko  river 
in  the  Takao  Province,  and  there  is  also  a  further  scheme,  in 
the  Taito  Prefecture  on  the  east  coast,  projected  by  the  Taito 
Sugar  Co.  All  of  these  are  somewhat  nebulous  and  some  have 
not  even  been  fully  surveyed. 

Church  Lighting. — We  recently  reproduced  a  view  of  a 
churili  in  which  electric  lighting  had  been  installed.  The 
Briti.^h  Thomson-Houston  Co.  now  .sends  us  particulars  of 
another  instance  in  which  electricity  has  replaced  gas  for  this 
purpose.  The  accompaiiyini.'  illustration  shows  the  interior  of 
St.  Marie's  Roman  C^itliolir  ('lunch.  Paigby.  in  which  the 
lighting  has  been  i-iriiiil  out  liy  means  of  "  Mazda  "  lamps  in 

Miiohix  "  troiii^h  n'llr.  tills.  Til.'  iiiiotograiili  rejiroduced  W'as 
taken  at  ni"ht  solely  iiy  means  of  tlie  lights  them.selves  and  is 
untouched.     Neither  the  lamps  nor  the  rellectors  are  visible  to 


the  congregation,  and  the  light  comes  from  the  same  level  as 
the  (layliglit.  ellectively  illuminating  every  detail.  There  are 
14  trough  reflectors  in  the  nave  and  six  in  the  chancel.  The 
wiring  was  carried  out  on  the  Henley  system  under  the 
supervision  of  Mr.  Shenton,  electrical  engineer  to  the  Eugby 
Urban  District  Council. 

Educational. — The  1921-22  session  entrance  examination 
of  the  Finsbury  Technical  College  is  to  be  held  on  September 
20tli,  and  applications  for  admi.ssion  must  be  sent  to  the  Col- 
lege not  later  than  September  15th. 

Institution  Note. — Tun  Electric.m,  Power  Encwneers'  Arso- 
ciATio.N. — .\  Icctiiie  on  the  .subject  of  "  Boiler  Design,  Latest 
Developments."  was  given  by  Mr.  J.  Cauthery  on  July 
22nd  in  the  Central  Hall,  Westminster.  Tlie  lecture  had  been 
arranged  by  the  Southern  Division  of  the  Assoiiation.  Mr. 
J.  H.  Parker,  A.M.T.E.E.,  occupied  the  chair,  and  in  introduc- 
ing the  lecturer  said  their  object  was  to  obtain  inforination 
which  was  not  given  in  books,  and  they  recognised  that  in 
that  way  they  would  rapidly  increase  the  prestige  of  the 
E.P.E.A.  and  advance  the  interests  of  the  industry.  Mr. 
Cauthery  said  that  engineers  of  this  generation  were  kceiu'r 
in  the  (piest  of  efficiency  than  in  the  past,  and  in  no  part  of 
an  undertaking  was  tdliciency  more  es.sential  than  in  the 
boiler  house.  Tlie  lecturer  then  dealt  with  the  various  types 
of  boilers,  with  sp<;cial  reference  to  the  SjK^aring  boiler  which, 
in  his  opinion,  was  the  final  word  in  the  development  of  water- 
tube  boilers.  He  described  the  Speinmg  Imiler  in  detail,  and 
diagrams  illustrating  the  various  |le^ll^  xviic  projected  on  the 
screen.  At  the  conclusion  of  tlie  leeture,  an  animated  dis- 
cussion  ensued. 

The  American  Association.— The  American  Association  for 
the  Advancement  of  Science,  which  has  a  membership  of 
between  twelve  and  fifteen  thou.saiid,  will  meet  in  Toronto  in 
].)eccniber  next.  Like  the  British  Association,  it  is  divided  into 
a  number  of  .sections,  each  presided  over  by  a  vice-president. 
One  of  these  sections  is  devoted  to  engineering  in  all  its 
branches,  and  the  officers  of  this  section  extend  :i  hearty  wel- 
come to  any  engineers  from  the  British  Isles  who  can  make 
it  convenient  to  bo  in  Canada  at  that  time. 
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OUR  PERSONAL  COLUMN. 

The  Editiirs  iiiritr  ilcntrical  e»i/inrerx,  w/iH/iir  rniinfch-d  ivitlt  the 
fi'fh'ifcat  or  thf  rti/iimercittl  .<'uJr  of  the  prnfe/.ttinn  and  ifitlti.^try, 
iilsd  tlictrh:  trmnivinj  and  railnunj  o/ficia/s,  In  kenj)  reailerx  iif  the 
Electrical  Review  iwnted  as  to  tlieir  iinirniient.:. 


Sir  William  .1.  I.arke,  K.B.E.,  M.I.H.E.,  M.l.  and  S.I.. 
,  A.M.l.Mccli.E..  A.M.A.I.E.E.,  who  was  knighted  by  Ihe  King 
I  at  Buckingham  i'alaco  on  July  J9th,  was  bom  in  1875.  Sir 
William  was  ii  student  at  the  London  I'olyteehnic  School  of 
'  Engineering,  while  his  engineering  training  was  received  at 
I  the  works  of  Mes.srs.  H.  F.  Joel  &  Co..  Finshury,  and  of 
'  Messrs.  Siemens  Bros.  &  Co.,  Woolwich.  In  IStiS  ue  joined 
i  the  British  Thomson-Houston  Co.,  Ltd.,  Eugby,  becoming 
j  manager  of  its  ix>wer  and  mining  department.  From  IDl'i 
to  1W5  he  was  Executive  Engineer  and  Assistant  to  the  Engi- 
neering Director  of  the  company.  As  a  volunteer,  Sir  William 
J.  Larke,  in  July,  1915, 
entered  the  Ministry  of 
Munitions  to  assist  in  its 
reorganisation.  His  first 
appointment  was  that  of 
Director  in  the  Controlled 
Establishments  Section, 
and  as  such  he  was  rc- 
[ioiisible  for  the  selection 
tiruis  to  be  controlled 
iiid  for  the  negotiations 
with  such  firms  on  the 
difficulties  arising  out  of 
"  control."  His  skill  in 
niganisation  brought  hiui 
.1  new  task  in  March, 
lylti,  when  he  devised 
.ind  introduced  the  prio- 
rity scheme  for  the  con- 
trol and  regulation  of 
munitions  output.  With- 
out this  scheme  produc- 
tion could  not  have 
reached  its  ultimate  capa- 
■  ity,  as  the  rationing  of 
skilled  labour  and  mate 
lials.  as  well  as  the  clas- 
silication  of  munitions 
work  in  the  order  of  its 
relative  importance,  were 
entii-ely  dependent  on  it. 
In  June.  1916,  he  reor- 
ganised, and  became 
director  of,  the  Badges 
and  Exemptions  Section 
of  the  Ministry  of  Muni- 
tions. In  January,  1917, 
he  reorganised  anci  be- 
came director  of  the  Dilu- 
tion Section,  in  connec- 
tion with  the  introduc- 
tion of  female  labour 
into  munitions  industries, 

particularly  those  of  an  engineering  character  from  which 
men  had  been  withdrawn  for  the  army.  When  he  relin- 
quished this  appointment  in  December,  1917.  there  were 
900,00U  women  employed  in  munitions  industries.  Prom 
October  to  Decemlier,  1917,  he  was  al^o  i\\,-  i  lovi'iniiicnt  repre- 
sentative on  the  Hill's  (Skilled  l):i\  \\nik,.rs'  linics)  Com- 
mittee. Early  in  1918  he  was  apiiomtcd  t.ihiiinil  adviser  to 
the  Secretariat  for  Special  Service  in  connectiou  with  de- 
mobilisation and  reconstruction.  He  was  also  a  member  of 
the  Council  Committee  on  Demobilisation  and  Reconstruction. 
In  January,  1919,  he  inaugurated  and  beianie  chainnan  of 
the  Committee  on  the  Utilisation  of  Surplus  War  Material, 
and  was  also  appointed  chairman  of  the  .Advismx'  (Uninnttee 
on  the  Disposal  of  Mechanical  Transport.  Puling  .May,  1919.  he 
organised,  and  acted  as  chairnum  of,  an  Engii'eering  Commis- 
sion which  inspected  German  factories  in  the  occnined  teiTi- 
tories  with  a  view-  to  ascertaining  German  methods  of  munition 
production  and  conditions  of  pre-war  and  post-war  trade.  The 
report  embodied  the  results  of  the  inspection  of  the  w'orks  of 
80  different  German  firms.  Following  his  appointment  as 
Director-General  of  Raw  Materials  (Metals),  he  became,  in 
July,  1919,  a  member  of  the  Disposal  Board  with  responsi- 
bility for  the  dispo.sal  of  all  metals,  fernais  and  non-ferrous, 
chemicals  and  explosives.  "His  further  aitivities  have  inchuled 
m.  mbership  of  the  Co-ordinating  (Supply  and  Demobili.sation) 
Committee,  memliership  of  the  .Vdvisory  Council  (Section  111, 
Labour  and  Industrial  Organisatioii)  of  the  Ministry  of  Recon- 
struction, and  membership  of  the  Standing  Council  on  Post- 
war Priority  during  the  whole  jK^riod  of  its  existence.  Sir 
William  received  the  O.B.E.  in  1917  and  the  C.B.E.  in  19-20. 
Me.xborough  U.D.C.  does  not  know  what  salary  is  payable 
to  its  electrical  engineer,  Mr.  FFLTHA\r.  An  ofler  made  to 
him  by  the  Council  had  been  declined  by  him,  and  when  the 
Council  discussed  the  matter  it  transpired  that  the  accountant 
had  issued  his  cheque  under  a  misaiiprehension,  and  then 
told  Mr.  Peltham  not  to  present  it!  It  was  decided  by  seven 
votes  to  four,  as  there  was  so  little  certainty  what  the  Council 
was  liable  to  pay  the  engineer,  to  give  him  two  months'  notice 


to  terminate  his  present  engagement.  We  move  that  the 
Council  now  ask  the  I.M.E.A.  or  the  E.P.E.A.  to  help  it  out 
of  its  muddle. 

Mr.  Wii.iiUD  Plant  asks  ua  to  state  that  the  [lersoual  an- 
nouncement regarding  himself  appearing  in  the  Elecikical 
Hnvibiw  for  July  loth,  page  94.  is  not  correct.  Correspondence 
for  him  .should  continue  to  be  addres-sed  to  him  at  the  generat- 
ing station,  luvergordon,  and   not  to  Tain. 

Air.  T.  K.  WuiTEHKALi,  the  engineer  and  general  manager 
of  the  Coventry  Electric  I'ramways,  recently  had  a  presentation 
made  to  him  by  the  stall  and  employes  as  a  mark  of  esteem 
on  his  completing  25  years'  service. 

Mr.  H.  W.  Laing,  general  manager  of  St.  .\nneg  Tramways, 
who  has  completed  15  years'  service,  has  been  presented  by 
the  stall  with  two  silver  entree  dishes  and  a  silver  muilin 
dish  to  mark  the  occasion,  and  "  as  a  mark  of  esteem 
and  happy  remembrance,"  Mr.  J.  Partington.  rolUng 
stock  superintendent,  presided,  and  Mr.  O.  W.  Wood, 
traffic   superintendent,   made    the    presentation. 

Mr.  W.  H.  T.  Swire,  A.M.I.E.E..  late  chief  electrical  en- 
gineer of  Bow  Bridge  Works,  Dundee  (Jute  Industries,  Ltd.). 
has  been  appointed  chief  electrical  engineer  for  Jute  Indus- 
tries, Lt<l..  with  charge  of  the  electrical  equipment  at  an  the 
A.s.sociated   works. 


NEW     COMPANIES     REQiSTERED. 


But  W.  J.  LarIvE, 


Rubber  Club  of  Great  Britain,  Ltd.  (175,840).— Registered 

July  •lt}th  ;is  ;i  company  liinil.--d  by  (^u-irantw.  Object*  :  To  promote  the  cause 
..I  th,.  rubber  ami  alliixl  inUuslrics  of  Great  Britain.  The  management  is 
y.^ted  in  a  Council,  the  first  members  ol  yvhich  arc  :— -A.  B.  Cook.  S5,  St. 
fail's  ChurchvarJ,  K.C.  (managing  director,  .Vnderson,  .Anderson  &  Anderson. 
Ltd.);  J.  H.  C.  Brocking,  Si.  H.lens  Cable  &  Rubber  Co.,  Ltd.,  Warrington 
n;.n,,:a  ni.ni.,-,r.  Si.  Hele.is  Cable  it  Rubber  Co.,  Ltd.);  G.  E.  Watson,  10, 
l.nji.-  K.mJ,  Willesden,  N.W.  (rubber  manufacturers'  manager):  T.  B.  Bur- 
rcav..  l;.l,  I'.i.il.;  Street,  Liverpool  (director,  William  Somerville's  Rubber  Co., 
I.I.I  i;  O.  I.iaijiii.  21,  Mincing  Lane,  E.C.  (raw  rubber  merchant);  W.  G. 
A'. bull,  4,  Dud  S.reit.  Limeliuuse,  E.  14  (managing  director,  .Abbott,  .Anderson 
ind  Abbot.);  1-".  C.  Junes,  21'2-213,  Upper  Thames  Street.  E.C.  (director.  Re- 
liance Rubber  Co.,  Ltd.;  managing  director.  Peerless  Pictures,  Ltd.;  chairman, 
I  1st  Sheen  Cinema,  Ltd.;  and  director.  Cinema  Combine,  Ltd.);  H.  W.  H. 
.Si..na,i,io.  4a,  Essex  Street  VV.C.  (journalist);  J.  L.  Lake,  1'J.21,  Wilson 
Ml  i,  h,C.  (rubber  manufacturers"  agent);  W.  H.  Hatton.  Bromle.v  Street 
Kiilil.  r  Works.  Manchester  (director,  Phillip's  Patents.  Ltd.;  director,  Premier 
W.ii.  ,|.ri,u(  &  Rubber  Co..  Ltd.).  Secretary:  H.  W.  H.  Slandring.  Solicitor: 
K.il.lj^h   S.  Siuallm.in,  8,  Queen  Street,  E.C.  4. 

Jeary    Electrical    Co.,    Ltd.    (175, .S30). — Private  company. 

i;.  f;isiere.J    July  2Ulh.     Capital,   £1.").(KW  in  12.U00  8  per  cent.  cum.   participating 

p r,  n...    :ind    3,000  ordinary  shares   of  £i    each.     'I'd   take  over   the    business 

III  iii.iruil.icturers  ;ind  exporters  of  electrical  supplies  carried  nn  at  8.  Lambeth 
Hill,  clu.'.'n  Victoria  Street,  E.C,  as  "  George  Hraulik,"  and  to  adopt  on  agree- 
111.  nt  "iyiih  W.  C.  Jeary.  The  subscribers  (each  with  one  share)  are:  F.  O. 
Franks,  Bradstoivc,  Linden  Gardens,  Tunbridgc  Wells,  gentleman;  W.  C. 
Jeary,  85,  Erpingham  Road,  Putney,  S.W.  1.5,  electrical  engineer.  The  first 
dirictors  .arc  :  F.  O.  Franks  (chairman)  and  others  to  be  appointed  by  Ihe 
subscribers.     Solicitors :  Francis  &  Johnson,   19,  Great    Winchester  Street,    E.C. 

Hall  telephone  Accessories. — Hall  Telephone  Accessories, 

!  .!.,  has  be.-n  registered  as  a  "  private  '*  company  yvith  a  nominal  capital  ol 
i:;ii,000  in  tl  shires.  The  objects  are:  To  carry  on  the  business  of  dealers 
ill  all  kinds  of  telephone  apparatus  and  telcTihone  collecting  boxes,  marine  and 
.ek^ctrical  engincH:rs,  brass  founders  and  finishers,  iron  ami  non-ferrous  metal 
founders,  metal  yvorkers,  &c.  The  first  directors  are  :  Major  Ihe  Hon.  Oscar 
Guest,  37a,  Neyv  Broad  Street,  EC;  Captain  the  Hon.  Fredk.  Guest,  S'a,  Neyv 
Broad  Street,  E.G.;  Maurice  Rosenstern,  57a,  Neyv  Broad  Street,  E.C;  and 
F.  W.  Hall,  Queen  Anne's  Chambers,  Westminster.  No  qualification  required 
for  first  directors;  of  other  dire<:tors,  £50.  Remuneration  as  fixed  by  the 
companv.  The  regis'ered  otlicc  is  at  57a,  Old  Broad  Street,  E.C.2.  The  file 
number' is  175,783. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


propel 


New  Weldinj^  Co.,  Ltd. — Particulars  of  ^6700  debentures 

lulhorisixl  June  8th,  11121:  W'liiile  amount  issuinl;  charged  on  Ihe  rompany's 
indertaking   and   prop.'rly,    pr<.s.'nt    ;ind    future,    including   uncatltnl    capital. 

Hall  Brothers  (Manchester),  Ltd.— Particulars  of  ^,000 

lebcntur.  s  authoris,-,!  Jun.-  Ltlh.  I!i21  ;  IVesent  issue  £-J.S50.  charged  on  Ihe 
omp.inv's  undertaking  and  [irop.rlv,  pres.-nt  and  luture,  including  uncalled 
apital.- 

Thermal  Electric  Works  (Hackbridge),   Ltd.— Debenture 

ated  July  13th,  HBl,  to  secure  ilHOU,  charged  on  company's  underlaking  and 
present  and  future,  including  uncalk<d  capital.  Holder  :  A.  Keen, 
ilh    Road,    Wandsyvorth  Common,  S.W. 

Milford-on°Sea  Electric  Supply  Co.,  Ltd. — Particulars  of 

£2.000  debentures  (including  £8.'>tl  already  registered)  authorised  by  resolutions 
ol  September  3rd.  lUOl,  and  April  49lh,'  1921  :  Present  issue  £1,\S0,  charged 
on   company's  property,  present   and  future. 

Durel   Co.,   Ltd.— Particulars  of  je6.i.(X)0  debenture  stoclc 

authorised  June  24th.  1921.  and  covered  by  trust  deed  of  ey*n  date  :  Whole 
amount  issue.!,  charged  on  shares  and  del>entures  in  various  companies  and 
company's  undertaking  and  property,  pn.'sent  and  future.  Trustees  :  W.  E, 
Thornton  and  J.  Gardner. 

Crvselco,  Ltd. — Particulars  of  ^650,000  debentures  autho- 
rised June  '24th,  1921,  and  covered  by  trust  deeyl  ol  even  d«le  :  Whole  amount 
issue<l,  charged  on  factory,  yx'orks  and  other  buildings  at  Kempslon,  Bods., 
and  conipany's  unilertaking  and  other  assets,  present  and  future.  Trustees; 
W.    E.  Thornton  and  J.  Clardnor. 

Duram,    Ltd. — Particulars  of  .£45,300  debentures  autho- 

ris.xl  June  24lli.  1921.  an.l  covered  by  trust  doeil  of  oven  date  :  \\  hole  amount 
issued,  charged  on  10,000  shares  in  Cryselc-o,  Ltd.,  factory,  yvorks  and  other 
buildings  in  Haiiyyell,  and  company's  undertaking  and  other  as.^'ts,  present  and 
future.     Trustees  :    \V.   E.   Thornton  and   J.  Gardner. 
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CITY     NOTES. 


Til   the  course  of  his  inieresthig  address 
General  Electric      dehvered    at    the   annual    meeting  of   the 
Co.,  Ltd.  company,   held  at  the  new  offices.  Magnet 

lluusf,  Kingsw.iy.  W.C,  last  week,  Mr.  II. 
Hirst  lirst  alhideil    to   the  {iroxvth  of   the  cuinpany  sinio    ho 
a.ssisted  its  foundation   in  lSi>9;   he  also  refeiTcd  to  the  com- 
pletion of  the  new  U.E.U.  Home  in  uhich  they  were  meeting. 
He  closed  his  reference  to  the   building  with   the  wish   that 
good  fortune  might  continue   to  favour  them.     In  expressing 
that  wish  he    was  somewhat  influenced    by  the   present  un- 
happy condition  of  trade  and  industry.    He  hehcved  in  being 
Irank  and  facing  facts.    They  had  every  reason  to  be  proud 
of  the  balance  sbeet  before  them,  yet  the  four  mouths  of  the 
new-  year  that  had  just  elapsed  were  castmg  a  shadow  over 
those  results.     Unrest  m  ttie  labour  world,  tbe  stoppage  of  the 
coal  mmes,  the  shutting  Uown  of  most  of  the  steel  works  of 
the   country,   the  standstill  of  the  shipbuilding   industry   ami 
automobile  industry,    the   condition   ol    the    textile   industry. 
and  so  on.  had  all  at  once  reduced  then'  home  maiKet  beyond 
recognition;  tlie  general  fall  in   the   values  of   secui'ities  had 
impauea  tue  piycnasiug  power  of  the  public;  simultaneously, 
tne  state  of  exchange  m  many  of  their  foreign  markets  had 
mlenered    witn   exiKnt   and    bad   added   to   tue  present   state 
01    iiepie.ssiou.    borueiing    on   paralysis,     ile    sincereij     doped 
mat  tue  sligUt  improvement  noticeable  during  tbe  last   week 
or    two  miyul  continue,    tUat    lliey    inignt    stul   create  in   tbe 
course   oi   tue   remaining  eiglit  montus   a   peak   lu  the  curve 
01  business  ubicli  woulu  counteract  the  dents  and  depressions 
created  during  tbe   lirst  lour  mouths.     Ibat.  however,  was  a 
matter    beyoud    tbeir    control.     I'or   the    moment    tUev    were 
eliecliug  ail  possible  economies  to  help  them  over  a   dilhcult 
period,     iie    was  satisfied   that  as    soon   as   that    period    was 
passed,    the  future   of    the    G.K.U.    should   be  as  happy    and 
prosperous  as  in  the  past,     'iheir  progress  had  been  so  rapid 
that  It  was  dilhcult  to  compare  tue  results  of   the  last   lew 
years.     Passing  on  to  the  accounts,  he  said  that  the  increase 
ot   the  Items  sundry    debtors  and   stock-m-hand  was  not  out 
ol  proportion  to  the  increa-sed  volume  ot  business.     As  to  trade 
investments,    they    represented   sound    assets,    and    wherever 
there  was  any  doubt  a  reserve  had  been  created.    Almost  the 
whole  ol    revenue  Irom  investments  was  derived   from  trade 
investments  in   allied  and   subsidiary   companies   which  were 
under  their  own  control  and  management.     A  few  of  them 
l)articiilarly    the   electricity    supply    companies,    still    sullered 
irom  the  dislocation  created  by  the  war,  and  had  vielded  no 
return,     hut     in     many     cases    improvement     was     alreadv 
noticeable.     The   item    that   would    please   shareholders   mos"t 
was  the  net  results  of  prohts  from  all  sources,  amounting  to 
i;/'Jtj.l4«.     He   was  preparing   himseU'   to   hear   comments  on 
that  result   strikmg  quite    a  dillerent  note.     Year  after  year 
writers  and  speakers,  who  imagined  they  were  doing  a  service 
to  labour,  pointed  to  the  growth  ot  their  results  as  if  it  were 
wrong  to  progress  or  as  if  the  lesults  were  extorted  at  the 
expen.se  ot    the  manual  Workers  in  their  organisation,      ihev 
either  did  not  or  would  not  understand  that  the  Tesults  were 
due  to  joint  ellorts.  that  capital  and  the  brain  workers  were 
doing  their   share  as   well.     Labour   would   be   told  they   had 
made  illJO.OOLI  more  prohts,  but  iio  attention  would  be  drawn 
to  the  increase  of  capital— i-i,UCKI.UUU— which  was  essential  to 
x.--j!w„„f'."'  ,""-'*i'**,'J   y'^-^'i-    Uut    of   the    total   profits    only 
iojy.UOO  had  reached  the  pockets  of  the  shareholders  who.  had 
they  invested  io.WJU.UUU  (which  represent  their  total  debenture 
and  share  capital)  in   British  and   Colonial   securities,    would 
have  liad  an  income  ol  at  least  £300.000.  without  risk  of  any 
kind      lo  secure  to  them  the  remaining  £-2ii'J,(jW.  distributed 
in  their  case  amongst  l-2,rm  shareholders,  they  had  been  able 
to  employ  u.sefully  10,(;40  woi^pcple  and  stalf.  They  had  paid 
o  them  in  wages  and  salaries   i-J..s(;i,O00.     In  addition,  they 
had   contributed  another   £2.000,000  of   wages  to   workers  in 
other  industries,  .six-nt  on  transport  and  on  the  raw  materials 
required  for  their  manufactures,  such  as  coal,   steel,   copper 
rubber,  &c.     In  this  year  in  particular  they  had  besides  con- 
trilmted  at  least  another  million  to  the  wages  in  the  building 
tiade  a  one,  but  the  mam  beneht  to  all  was  that  capital  and 
labour  had  jointly  created  new  values  and  added  to  the  much- 
needed  wealth  of  the  country  some  i'S.OOO.OOO  or  ±'9.000  000. 
ihis  country    was  admittedly    not   self-supporting.     To  feed 
the  people  It  was  e.ssential  that  they  should  import  foodstuifs. 
Ihey  could  only  pay  for  those  foodstuffs  if  capital  and  labour 
united   m  creating   yearly  more   values  than  thev   consumed 
but  It  should  be  borne  in  mind  that  the  value  of  their  finished 
proiluct  was  not  asses.sed  by  them,  but  by  the  foreign  buyer. 
Capital  and  labour  alike  must  realise  that.    They  would  have 
to  be  more  mode.st  in  their  demands  in  the  future,  or  their 
country  could  not  meet  its  obligations.     The  relative  import- 
ance of  industry  and  trade  were  misunderstood  in  many  walks 
of  life.     I  he  debates  in  the  House  of  Commons  in  connection 
with  the  Key  Industries  and  .\nti-Dumping  Bill  showed  that 
some  legislators  held  equally  hazy  views  on  the  subject.    The 
name  of  the  General  Electric  Co.  was  frequently  mentioned 
■ji  connection  with  the  decision  of  the  Government  to  include 


electric  light  carbons  in  that  Bill.     "  Why  should  a  powerful 
company   like    the    G.E.C.    be    protected?  "     "  Look   at   the 
growth    of  the    company,'.'    were  some  of   the   remarks  that 
dropped.     Some  seemed  to  imagine  all  their  results  were  due 
to  electric  light  carbons.     The  Government  had  been  accused 
of  favouring  the  G.E.C.  and  assisting  it  to  a  monopoly.    The 
real  facts  were  that  the  total  capital  invested  in  the  carbon 
enterprise  up  to  the  outbreak  of  war  was  ,i'4(i,(KiO:  the  total 
losses  incurred   up  to   ISIII.    through    no   fault   of  theirs,   but 
through  the  deliberate  attacks  of  foreign  trusts,  was  .4:78,000. 
Year  after   year   the   directors   considered   the  .shutting  down 
of   those  works;  nothing  but  the  fear  of  war,   the  knowledge 
that  electric  light  carbons  were  as  importanti  for  the  defence 
of  the  country  as  shells  or  guns,  and  nothing  but  the  feeling 
of  duty  in  the  interests  of  tlie  safety  of  the  country  prevailed 
upon  them  to  continue  that  uuremunerative  enterprise,  so  long 
as  the  company  could  afford  it.     At  the  outbreak  of  the  war 
it  became  apparent  that  the  Government  had  underestimated 
the  probable   requirements  in  the  ratio  of  one  to  ten.     Addi- 
tional works  had  to  be  established  at  a  cost  of  i'.DO.OflO.  towards 
which  the  Government  contributed  £30.000.  which  latter  the 
company  undertook  to  pay  back  out  of  future  profits.     At  the 
same  time  they  gave  the  Government  an  undertaking  to  con- 
tinue the   supply  of   carbons  throughout  the   war  at  pre-war 
prices.    That   promise    was  kept   with   the   modification   that 
towards  the  very  end  of  the  war  they  received  a  .small  increase 
in  price  based  on  the  increa.se  of  wages  dictated  by  the  Govern- 
ment.   The  result  was  that  they  made  no  profit  out  of  those 
carbon  works  during  the  war,  in  spite  of  their  monopoly,  with 
which   they  were  taunted,   and   the  great  service  which  they 
bad  rendered.    Their  total  accumulated  losses  to  March.  1!)'20, 
amounted    to     ,£11.5.000.      Every     searchlight    for    coast    de- 
fence or  for  anti-aircraft  purpo.'«s  throughout  the  country  was 
fed  from  their  carbon  works.     Since  the   war,  owing   to  the 
arrival   of   the   gasfiUed   lamp,   the   demand    for  carbons   had 
dropped.    Their  works,  he  believed,  could  feed  the  whole  of 
the  demands  of  the  country,  and  they  presumed  the  Govern- 
ment, entirely  for  reasons  of  defence,  were  anxious  that  the 
country  should  make  use  of  those  works.     Another  industry 
with    which     they     were    connected — their    I^emiugton    glass 
works — proved  almost  of  equal  value  as  the  carbon  works,  and 
they   regretted   that  it  had  not  received   the   protection  from 
the  Government  whicli  was  promised  at  one  time.    The  finan- 
cial results  of  those  works,  owing  to  foreign  competition,  were 
always  indifferent;  foreign  trusts  tried  to  acquu'e  them  before 
the  war,  but  they  would  not  part  with  them,  as  they  preferred 
independence  from  the  foreigner  to  additional  profits.     Their 
policy  was  justified.     Special  bulbs  for  the  safety  of  our  war- 
ships, w^hich  had   never  before  been   made   In   this  country, 
were  all  at  once  required;  bulbs  for  bombs,  for  vacuum  flasks 
and  other  war  supplies  were  at  one  time  only  available  irom 
those  works  which,  at  the  same  time,  kept  alive  at  a  critical 
period   the   lamp    industry  in    this    country.      Without   those 
works  they  could  not  have  taken  so  prominent  a  part  in  the 
development  of  electric  valves,   which  were  used  for  a  most 
effective  defence  against  submarines,  and  which  now,  in  peace- 
time, were  beginning  to  revolutionise  all  .sy.stems  of  conimuni- 
cation.  bringing  wireless  to  the  service  of  telephony  and  other 
branches  of  e!ei'trical  eugineering.    He  could  tell  similar  stories 
of  nearly  all  their  works.     In  the  telephone  works  they  had 
been  busy  throughout  the  war  in  making  telephone  material 
for  the  trenches,  but  since  the  war  they  had  made  such  pro- 
gress as  to  reduce  the  dependence  of  the  British  Post  Office 
on   foreign  trusts  to  a  minimum,  and  they  hopt'd   that  with 
their  new  enlarged  works  they   would   succeed  in   making  it 
entirely  independent,  though  he  was  afraid  they  would  always 
have   their  com|M'tition.       His   reason  for  referring   to   those 
matters  was  to  bring  home  once  more  to  the  shareholders  and 
the  public  at  large  the  dual  importance  of  production  versim 
trading.     The  war  had  created  a  large  number  of  new  and 
small  countries;  their  endeavours  to  be  .self-supporting  would 
fail.    It  was  only  the  producers  in  great  countries  who  had 
a  large  secure  home  market  who  could,  by  producing  cheaply 
and  efficiently,  supply  the  demands  of  the  world.    It  was  on 
those  fundamental  ideas  that  the  greater  programme  of  the 
G.E.C.  had   been   conceived.     Other  countries  had   produced 
electrical  concerns  with  large  capital,  a  large  number  of  works 
covering  every  branch  of   the  electrical  industry,  assisted   by 
the  capital  and   tlie  Brain  of  the  whole  country.     It   was  no 
use   replying    to    those    mammoth    organisations    by   the   dis- 
jointed efforts  of  fiO  or  80  small  specialist  electrical  concerns. 
In  order  that  Britain   should  have  its  .share  in  the  electrical 
work  of  the  world,  bigger  groups  had  to  arise,  and  they  for 
one  had  laid  them.selves  out  accordingly.     Every  on<>  of  their 
works    had    been   enlarged   or   moifernised.     \   great    deM    of 
money  had  been  spent  in  .Improving  the  conditions  under  which 
work  would  be  carried  on  in  the  future,  welfare  arrangements 
for  the  comfort  and  happiness  of  the  workers  playing  an  im- 
portant piirt.    Laboratories  and  development  departments  had 
been   started,  and   results — modest  as   they  were   so  far — had 
already  added  to  their  prestige.     To-day  he  was  as  convinced 
as  ever  that  throughout  the  world  the  demand  for  electric  light 
and    power    was  greater  than   ever.     The  whole  world   con- 
sidered    wherever     possible     larae     hydro-electric    schemes  to 
counteract  the  absence  or  tlie  dear  price  of  coal.     The  whole 
world  was  considering  power  stations  of  one  kind  or  another. 
Railway    electrification    scliemes     in     this    and    almost    every 
country  wero  pressing.     Mines,  steel  works,  and  factories  all 
the  world  over  had  to  be  modernised.      As  and  when  power 
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was  cheaper,  the  opportunities  for  developiug  domestic  elec- 
tric business  would  lie  vastly  increased.  New  fields  would  bo 
opened  for  lamps,  tittinys.  niotms,  heating  apparatus,  and  tin: 
whole  range  of  produds  loi-  which  the  company  had  ever  been 
famous.  The  demand  of  this  and  every  other  country  for 
improved  telephony  was  a  well  l;no\\u  fact.  They  had  pre- 
pared themselves  to  have  their  fair  share  of  the  world's  work, 
and  nothing  but  the  finarcial  or  social  collapse  of  this  country 
•could  stop  the  G.E.O.  from  attaining  tlieir  ideal,  never  mind 
what  temporary  hold-up  or  dieck  it  might  exiieriencc.  He 
had  ever  been  an  optimist,  and  he  had  never  believed  in  such 
a  collap.se.  Ho  was  sati.siied  that,  with  the  continiieil  Kufijiort 
of  the  shaieholders.  with  the  help  of  his  able  idllciiciiiK  ;ind 
staff,  and  with  the  c(iiitiniied  loyal  support  of  th.ii  wmkcih. 
and  the.  goodwill  of  the  public,  whi_ch  they  were  ever  an.\ious 
to  merit,  it  would  be  their  good  fortune  to  attain  the  aims 
they  had  set  themselves.  In  conclusion,  the  chairman  paid  a 
tribute  to  the  stalf,  especially  mentioning  the  industry,  energy, 
and  ubiquity  of  the  general  manager,  Mr.  Raihng,  without 
whom,  he  said,  the  labours  of  the  board  would  have  be."!) 
much    heavier. 

Sir  John  Hewett  seconded  the  motion,  which  was  adopted 
after  a  short  discussion  of  a  congratulatory  nature. 

Mr.  Follett  Holt  pre.sided  at  the  annual 
Pernarabuco  meeting  on  the  liJth  inst.  He  said  that  the 
Tramways  and  gross  sterling  receipts  had  increased,  but. 
Power  Co.,  Ltd.  on  account  of  a  laiger  im-icaw'  iji  unikiii,u; 
expenses,  the  net  rccnpts  Irnm  i,|ii'i;il  inu 
.sliowed  a  decrease  of  ,i"Jl,(«)l>  as  cuiiiiniiv,!  uilh  tlic  pivM.ius 
year.  The  net  earnings  weie  sulliciint  tc.  iiie.'t  the  debenture 
interest,  interest  on  the  imtcs.  ainni  ti-nlKni  .il  capital,  and  also 
for  renewals,  but  the  balance  was  not  sulUcient  to  entitle  the 
directors,  particularly  in  view  of  the  present  rate  ol  exchange 
and  the  completion  works  in  hand,  to  make  any  paMiicnt  of 
dividend  on  the  preference  or  ordinary  share  ca|i]tal.  I  idor- 
tunately  the  company  must  sutler  along  with  so  many  in- 
dustrial undertakings,  from  the  same  cause — bad  exchange 
and  commercial  conditions.  They  carried  forward  £18,37:3  to 
the  ereiiit  of  the  leveniK'  accoupt.  With  the  proceeds  of  the 
recently  issued  i'.")(ia,(l(KI  .'-!  per  cent,  prior  lien  debentures  the 
company  would  lie  able  w  ithin  \'2  months  to  extend  its  ligliting 
and  power  supply,  and.  best  ot  all,  tn  eninl'lete  the  electnliea- 
tion  of  the  steam  traniwa\  sNslian  and  make  llie  cxli  iision 
to  Tigipio,  and  thus  beeoine  enlitleil  td  a  siilistantial  incivase 
in  its  tramway  fares.  \\'ith  the  completion  of  those  works 
the  earnings  in  milreis  should  show  substantial  progression, 
but  exchange  was  the  important  factor.  The  present  low 
rate  of  exchange  was  very  disappointuig,  but  nobody  w'itti  any 
knowledge  of  the  country  believed  that  this  late  could  remain 
for  any  considerable  period.  A  new  :i.ni)(i  kW  set  had  been 
added  and  was  now  at  work  as  an  earning  factor.  New  light- 
ing customers  were  being  added  daily,  and  ten  new  double- 
truck  pa.ssenger  cars  had  arrived,  which  would  considerably 
imin'ove  the  tramway  receipts. 

The  directors'  reixirt  for  f9'20  states  that 
Marconi  the  business  continued  to  show  expansion. 

International  The  gross  revenue  was  ±'933,068,  as  corn- 
Marine  pared  with  ±772,019  in  the  preceding  year. 
Communication  Tlie  increase  was  due  in  substantial  part 
Co.,  Ltd.  to  high  remuneration  paid  to  the  telegraph 
operators,  from  which  the  company  did 
not  derive  profit.  Tlie  net  result  compared  unfavourably  with 
that  of  1919.  The  profit  is  ±117,570,  as  compared  with 
±198.141  for  1919.  The  reduction  is  due  very  largely  to  excep- 
tional eireumstaiiees.  In  eoinnmn  with  all  other  businesses, 
there  was  a  sulistanf iai  iiicicase  during  the  past  year  in  all 
working  costs.  I  nder  riuinial  cnnditions  the  increased  cost  of 
i\ Hiking  would  have  been  more  than  counterbalanced  by  the 
ureater  volume  of  business.  The  exceptional  circumstances 
leiencd  to  consist  of  :  (a)  A  loss  of  ±'1.'5,301  occasioned  by  pay- 
ment of  operators'  salaries  in  India  and  consequent  upon 
thictuation.?  in  the  value  of  the  rupee.  (This  loss  will  not 
recur.)  (b)  On  December  31st,  1920,  the  quoted  value  of 
Ciovernment  securities  was  very  depressed  and  most  foreign 
currencies  were  sutfcring  from  severe  depreciation.  Both 
securities  and  moneys,  consistently  with  the  company's  cus- 
tom, were  taken  into  account  on  December  31st  at  the  prices 
thev  would  have  produced  had  they  be<-n_then  realised.  This 
showed  a  temporary  loss  amounting  to  ±(i7,59t).  (c)  The  com- 
jiany  conducts  a  large  foreign  business,  and  that  bu.siness 
has  shown  expansion  during  tlie  past  year.  The  revenue  from 
such  liusiness  at  the  rate  of  exchange  on  December  31st,  1920. 
.imouuled  to  ±21.98;").  notwithstanding  the  increased  business, 
as  compared  with  1;'.")I.109  in  the  preceding  year.  Tlie  money 
representing  this  prolit  has  remained  abroad,  hut  is  treated 
.11  the  accounts  as  having  been  brought  home  on  December 
■ilst.  On  June  SOtli  last  the  capital  represented  by  Govern 
nient  securities  and  moneys  abroad  had  appreciated,  and  the 
loss  substantially  diminished;  a  considerable  amount  was 
liiuiic|it  Ini  ward  from  th'^  preceding  year  to  the  credit  of  profit 
and  Ici.,.^  account  and  after  making  adequate  allowance,  as  the 
directors  are  advised,  for  E.P.D.  and  corporation  profits  tax. 
n  substantial  balance  remains.  Taking  .ill  the  circumstances 
into  consideration,  the  directors  feel  justified  in  maintaining 
the  rate  of  dividend,  and  recommend  a  final  distribution  of 
10  per  cent.,  which,  together  with  the  interim  dividend  of  "i  per 
cent,  paid  in  January  last,  will  make  a  total  of  15  per  cent,  for 
the  year. 


Central  London  Ilailway  Co.— Interim 
London  dividend  for  the  half-year  on  the  undivided 

Underj^round  ordinary  stock  of  2  per  cent.,  comparing 
Kail  ways.  with    1  per   cent,    for   the  same   period  of 

192(1;  and  on  the  preferred  ordinary  stock 
of  2  per  cent.,  ccnuparing  with  i  per  cent. 

Ctfii  d  Houth  Ijontlon  Uailway  Co.— Interim  dividend  for  the 
half-year  on  the  consolidated  ordinary  stock  of  2  per  cent., 
against  4   jier  cent,  for  the  same  half  of  1920. 

London  IClcotric  Railway  Co.— Interim  dividend  for  the  half- 
year  on  the  ordinary  shares  of  li  per  cent.,  against  i  per 
cent,  for  the  same  half  of  1920. 

L'nJcryround  Hcclric  Railways  Co. — Interest  on  the  6  per 
cent,  first  cum.  income  debenture  stock  payable  September  let. 
less  tiiX,  at  3  per  cent.  Coupon  No.  27  of  the  6  per  cent,  in- 
come bonds  will  be  paid  on  the  same  date  at  2  per  cent., 
free  of  tax,  against  no  interim  payment  last  year. 

Metropolitan  Dintrict  Railway  Co.— Interim  dividend  for  the 
half-year  on  the  0  per  cent,  secontl  preference  stock,  of  2i  per 
cent.,  against  li  per  cent,  for  the  same  half  of  1920. 

In  their  report  for  1920,  the  directors 
Fellows  state   that    the   year   under   review   was   a 

Ma}|neto  most   troublesome   one.  and  the  difficulties 

Co.,  Ltd.  whieb    suddenly   arose  owing  to  the  acute 

trade  dcjiression  were  such  that  it  was 
imiinssible  finally  to  deal  with  the  accounts  until  the  actual 
situation  was  ascertained.  The  net  profit  for  the  year,  after 
allowing  for  depreciation,  &c..  on  the  same  basis  as  in  previous 
years,  was.  ±31,900.  a  considerable  increase  over  1919.  Although 
during  the  first  part  of  the  year  trade  was  brisk,  towards  the 
end  of  the  year  an  unprecedented  depression  occurred  which 
upset  all  ordinary  calculations,  and  produced  a  situation  of 
the  utmost  gravity.  With  very  large  contracts  in  hand,  ar- 
rangements were  made  for  further  extensions  in  order  to 
cope  with  the  demands  of  the  business.  The  factory  was 
working  to  its  utmost  capacity,  and  would  have  continued  to 
do  so  except  for  the  above  circumstances,  which  affected  the 
motor  industry  more  seriously  than  any  other.  The  contracts 
were  sufficient  to  keep  the  "factory  fully  engaged  until  the 
middle  of  1921.  In  such  a  crisis  the  manufacturer  was  in 
the  unfortunate  position  of  having  had  to  secure  himself 
on  forward  contracts  for  raw  material,  and  these  contracts 
were  in  most  cases  very  binding  and  could  not  be  suspended, 
whereas  the  board  considered  it  expedient  to  extend  leniency 
in  the  matter  of  contracts  entered  into  for  the  sale  of  magne- 
tos, w-ith  a  view  to  maintaining  the  goodwill  of  the  company. 
The  situation  in  the  motor  industry  was  such,  that  if  these 
contracts  had  been  rigidly  enforced,  the  crisis  would  have 
been  aggravated,  and  in  many  cases  insolvency  would  have 
resulted;  but  the  position  was  now  much  clearer  and  better. 
There  was  still  a  considerable  amount  of  money  outstanding. 
some  of  which  could  not  he  collected  for  some  little  time  to 
come.  A  reserve  was  in  existence  to  provide  for  any  loss 
Avhich  might  occur,  but  it  was  not  anticipated  that  this  would 
be  required,  as  it  was  understood  from  responsible  parties 
that  the  creditors  would  be  paid  in  full.  .-V  much  more  con- 
fident siiirit  was  now  prevailing  in  the  motor  trade.  The 
weekly  output  of  magnetos  was  steadily  increasing,  and  it 
was  hoped  that  very  shortly  the  normal  output  of  the  factory 
would  be  reached.  Interim  dividends  were  paid  on  the  8  ijcr 
cent,  preferred  and  on  the  ordinary  shares  for  the  half-year 
ending  June,  1920,  which  were  warranted  by  the  circum- 
stances at  the  time,  but  in  \new  of  the  tightness  of  money. 
and  the  neci'ssity  for  keeping  sullicient  funds  available  to 
jirovide  for  immeiliatc  wants  and  for  future  development,  the 
lioard  did  not  reeommend  the  distribution  of  any  further 
dividends  at  picsoiil,  although  the  profit  earned  was  sufficient 
to  maintain  the  usual  dividends  on  both  classes  of  shares. 
The  balanci'  standing  at  the  credit  of  profit  and  loss  account, 
±24,3.32,  is  to  be  carried  forward  to  next  year,  when  it  ie 
hoped  tliat  the  financial  po.sition  will  be  easier. 

The  report  for  the  year  ended   Decem- 
Anglo°  her,  1920,  to  which  we  made  brief  reference 

Pnrtu>;uese         last   week,  states  that  the  average  rate  of 
Telephone  exchange  for  the  year  was  123d.  [vr  escudo. 

Co.,  Ltd.  in    vomph.ison    with   28  13/l(id.    for    1019. 

The  rate  prevailing  at  the  close  of  the  year 
wa.s  6id..  as  against  20d.  at  the  end  of  .1919.  The  floating 
assets  and  liabilities  in  Portugal  at  the  close  of  the  year  have 
been  c<mverted  into  sterling  at  the  rate  of  6Jd.  per  escudo. 
Tlio  capital  expenditure  for  the  year  amounted  to  ±121.307. 
in  comparison  with  ±'39.000  for  1919.  The  profit  and  Iosh 
account  shows  a  gross  income  of  ±18,047  and  exjvnses  amount- 
ing to  .±42,(>2;l.  leaving  a  gr(>.ss  profit  of  f(;.024.  as  against 
±29,797  for  1919.  After  payment  of  income  fax.  ±1.187.  ami 
providing  for  di'bentinv  interest  and  sinking  fuuvl.  ±O.IO(i. 
the  amount  for  disposal  (including  ±8.828  brought  forward! 
is  ±7,.")6i).  In  Novemb<!r  last  the  company  paid  an  interim 
dividend  of  3  (ler  cent.,  loss  income  fax,  which  absorbed  a 
sum  of  .£7.778,  being  .±213  in  excess  of  the  amount  now 
available.  The  amount  of  the  corporation  profits  tax  has  not 
yet  been  ascertained.  The  directors  have  not  (bought  it 
necessary  to  encroach  upon  the  reserve  to  cover  the  small 
balance  of  ±213.  which  is  carried  forward  to  the  current  year 
The  directors  regret  that  the  final  result  shown  by  the  audited 
accounts  does  not  admit  of  the  payment  of  any  further  divi- 
dend. As  stated  in  the  last  report,  the  company's  profits  had 
undergone    serious   contraction,    a   heavy   increase  in   wages 
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having  taken  place  in  March,  whilst  the  first  substantial 
increase  in  the  tariff  only  became  effective  in  the  latter  hall 
of  the  year.  Throughout  the  year  there  was  a  persisteni 
increase — corresponding  to  the  fall  in  the  value  of  the  escudo 
— in  the  cost  of  material  sent  out  by  the  company  and  in 
imported  material  puroha^ied  locally.  The  year's  revenue 
receipts  and  ex[>tiiscs  had  been  converted  into  sterling  at 
the  monthly  average  of  I"i|d.  per  escudo.  Expressed  m  cui- 
reucy — the  true  measure  of  ccmparisou — the  gross  income 
from  subscriptions,  sales,  &c..  was  Es.  7'J7.S3'2  (against 
Es.  491,90s  in  1919).  the  e.xpenses  in  Portugal  were  Es.  737,071 
(against  Es,  'J(j'2,81!)),  and  the  trading  profits  Es.  IJ0.7.JS  (against 
E.«.  iJ-J'J.Ooy).  The  report  contains  a  table  showing  the  e,\ 
treme  tiuctuations  in  the  sterling  value  of  the  escudo  (nomin- 
ally 53id.).  in  each  of  the  last  ten  years;  also  the  yearly 
average  (taking  the  price  on  the  last  day  of  each  month)  and 
the  rate  prevailing  on  the  last  day  of  the  year.  We  give  the 
1911,  1919.  and  1920  figures:  — 

1911.      1919.     1920. 

Highest 60',;:      86g      19J 
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The  highest  price  touched  .so  far  during  the  present  year  (1921) 
has  been  95d.  and  the  lowest  42d. ;  latest  price  Sid. 

Demands  for  another  increase  in  wages  were  put  forward 
in  November  and  the  Government,  after  hearing  the  men's 
case,  refused  to  consider  the  company's  petition  for  authority 
to  increase  the  telephone  rates  until  these  demands  had  lieen 
conceded.  Subsequently  a  scale  of  charges  was  authorised  as 
from  I'ebruary  21st  last  which  is  expected  to  leave  a  satisfac- 
tory margin  of  profit. 

In  our  last  issue  we  quoted  the  statement  of  the  general 
manager  in  which  he  showed  that  the  fall  in  exchange  com- 
bined with  the  ever-increasing  value  of  imported  material, 
high  Customs  duties  (calculated  on  a  gold  ba.sis).  and  sterling 
salaries,  was  disastrous  in  its  effects  on  what  would  otherwise 
have  been  a  profitable  year  to  the  company.    He  says  :  — 

*'  From  the  boginning  of  the  year  up  to  June  15lh  the  company  was  working 
under  the  tariffs  fiN«l  in  1918  and  1919,  which,  h.id  the  exchange  remained 
al  th«  average  of  1919,  would  have  made  a  successful  year,  but  the  fall  of 
exchange  and  'he  further  demands  of  the  employes  were  seriously  alTecling 
the  company's  financial  position,  and  we  wore  compelled  to  apply  to  the 
Government  for  a  further  increase  in  our  rates.  This  was  granted  on  June 
ISlh.  1920,  the  new  tariff  being  based  on  an  exchange  rate  of  17d.,  but 
by  this  time  the  exchange  was  already  down  to  12d.,  and  therefore  even  the 
new  rates  did  not  put  the  company  on  a  profitable  basis.  .After  many  clforls 
the  strike  was  settled  by  granting  an  increase  of  pay,  but.  unfortunately. 
the  corresponding  negotiations  for  an  increase  of  tariffs  to  meet  the  heavy 
loss  resulted  only  in  an  increase  of  tariffs  three  months  after  the  increased 
p.iy  had  started.  This  delay  was  a  source  of  serious  loss  to  the  company. 
'I'h'e  part  taken  by  the  telephonists  in  organising  the  strike  was  practically 
negligible,  being  confined  to  a  few  malcontents,  but  for  whom  it  is  believed 
that  the  great  body  of  the  men  would  have  remained  at  their  posts.  Upon 
conclusion  of  the  strike  negotiations  the  manner  in  which  the  operating  staff 
threw  themselves  into  the  work  of  reopening  the  service  left  no  doubt  as  to 
their  gcneraNy  good   disposition    towards   the  company." 

In  spite  of  the  many  changes  in  the  Government — there 
having  been  no  less  than  seven  Cabinets  during  the  year — 
the  company's  relations  with  the  various  Ministerial  depart- 
ments were  throughout  quite  cordial.  In  July  Mr.  Eustace 
Cuthbert  Quilt«>r  joined  the  London  board.  Owing  to  the  re- 
signations of  Senhor  Hugo  O'ls'eill.  Mr.  C.  H.  Bleck  and  Mr. 
R.  W.  Frazer  from  the  Lisbon  board.  Mr.  VV.  G.  T.  Poi)e, 
Mr.  P.  Frick.  and  Dr.  B.  Carqueja  were  elected  as  directors 
in  their  places. 

Tlie  annual  meeting  was  held  on  Tuesday. 

Mr.  B.  T.  Rumble,  presiding  at  the  an- 
Suhmersihle  nual  meeting  at  Southall,  last  Friday,  re- 
."Motors,  I,td.  IVrred  to  the   adverse  effect  of  the  fire  in 

November,  1919,  as  being  the  chief  cause 
of  the  falling  off  in  profit.  As  they  did  not  obtain  a  settlement 
from  the  insurance  companies  until  October,  1920,  they  were 
unable  to  commence  reconstruction  until  that  date.  The 
delay  kept  them  without  the  use  of  their  main  machine  shop 
during  the  whole  of  the  year  covered  by  the  accounts,  and 
this  fact  necessarily  caused  a  considerable  falling  off  in  the 
company's  output  during  that  period.  In  common  with  all 
other  firms  in  the  engineering  industry,  they  had  been  suffer- 
ing frrjm  the  recent  severe  depression  in  trade.  The  whole 
of  the  destroyed  premises  had  now  been  rebuilt  and  equipped 
with  modern  machine  tools.  They  had  a  fair  amount  of 
work  in  hand,  and  were  hojiefiil.  now  tlie  coal  dispute  was 
settled,  that  they  would  be  successful  in  obtaining  orders 
for  submersible  motor  pumjiK  for  tlewatering  the  mines  and 
as  permanent  installations.  They  had  some  large  sets  going 
through  the  shops  for  a  coal  mine  in  China.  In  view  of  the 
figures  shown  bv  tlie  accounts  the  directors  did  not  recom- 
mend any   di.'-lributior.   of  dividend. 

In  their  report  for  the  year  ended  March, 
Ward  and  1921.  the  directors  state  that  the  net  profit, 

Goldstone,  Ltd.  after  providing  for  bad  and  doubtful  debts, 
depreciation  on  machinery,  plant  and  stock. 
salaries,  coinitiissions.  directors'  fees,  advertising,  .ind  all  other 
charges  excepting  income  tax,  E.P.D.  and  corporation  profits 
tax,  amounts  to  .£2."),190,  of  which  it  is  estimated,  E.P.D. . 
income  tax.  and  corporation  profits  t.ax  will  absorb  .£11.098. 
leaving  ^110,491.  plus  £0.041  brought  forward,  m;iking  ±'10..5:i2. 
The  interim  dividends  at  the  rater  of  7  per  cent,  per  annum, 
already  paid,  absorbed— preference,  £3.920,  ordinary  iE2,69e. 
It  is  now  proposed  to  pay  2  per  cent,  on  the  ordinary  shares. 


making  9  per  cent,  for  the  year   (i'770).  a  participating  divi- 
dend of  i  per  cent,   on  the  preference   shares  (payable  with 
the  Septeml>er  interim  dividend),  making  7J  per  cent,  for  the    I 
year  (A'280),  .£'2.000  is  put  to  reduction  of  preliminary  expenses, 
and  i;0,«t)7   is  to   be   carrieil  forward.     During  the   first  nine 
months  of  the  period  under  review,  records  were  established    ' 
in  output  and  turnover;  the  concluding  three  mouths  witnessed    ' 
a.    collapse    m   values  of  most   of   the   stocks    handled,   and  a    - 
paralysis   in    the  home  and   export   trade.     Stocks  have   been 
written   down  irrespective  of  cost  price  to  the  reduced  values 
ruling  at  March  31st  last;  were  it  not  for  this  necessity   the 
results  for  the  past  year  would  haVe  been  much  more  favour- 
able.   The  removal  to  new  works  was  completed  in  January 
of    this  year,   and    the  favourable  results  from   the  increased 
plant  and   better  conditions  of   working  should   be  confirmed 
when   the  industrial  conditions  unprove. 

Mr.  Miller   Lash  presided  at  the  annual 
Brazilian  inceting,    held    in  Toronto   on   July    20th. 

Traction,  Light      .VccurJing  to  a  report  in  the  financial  Press, 
and  Power  he    dealt  particularly     with    the     financial 

Co.,  Ltd.  position  of  the  company  and  its  inabihty 

to  resume  the  payment  of  dividends. 
.Vlthough  the  earnings  in  Brazilian  currency  continued  to  in- 
crease rapidly,  the  increase  was  more  than  ofl'set  by  the 
fall  in  exchange,  and  as  a  result  the  estimated  available  net 
earnings  for  the  first  half  of  the  year  1921,  when  converted 
into  dollars  at  the  present  rate  of  exchange,  would  show  a 
very  small  surplus  after  providing  for  the  fixed  charges,  sink- 
ing funds,  and  preference  dividend.  .\11  construction  work 
had,  where  pcssible.  bi^en  postponed,  but  a  certain  amount 
was  essential  in  order  to  comply  wiih  the  terms  of  the  com- 
pany's conce.ssions.  The  board  hoped  that  in  tine  course  the 
markets  for  securities  would  so  improve  as  to  make  possible 
a  public  i.s.sue  to  provide  funds  for  extensions,  and  that  ex- 
change would  gradually  rise  to  a  point  where  the  earnings 
when  converteti  into  Canadian  currency  would  justify  the 
resumption  of  dividends.  Meanwhile,  the  duty  of  the  direc- 
tors was  obviously  to  proceed  with  caution. 

The    iiociete     de     I'Uniun     d'ElccUicite, 

Paris  Supply  which  aims  at  the  consolidation  of  the  pro- 
Companies,  ducing  interests  in  the  environs  of  Paris 
as  distinct  from  those  which  are  vested  in 
the  Compagnie  Parisienue  de  Distribution  d'Electricite  for 
the  whole  of  the  City  of  Paris,  reports  that  as  a  result  of  the 
successive  increases  in  share  and  lu;in  r,i|iil;il,  it  was  possible 
actively  to  continue  in  1920  the  ^^ic.il  innuramme  of  works. 
The  progress  made  at  the  Geuue.s\illieis  generating  station 
was  satisfactory.  The  various  works  which  had  been  incor- 
porated in  the  company  by  the  absorption  of  the  local  com- 
panies (Secteurs)  had  been  left  in  the  hands  of  the  latter  for 
a  period  which  would  in  principle  extend  to  February,  1922. 
During  the  jwriod  the  Secteurs  were  operating  the  works  on 
their  own  account,  they  were  paying  to  the  Union  an  annual 
rental  equal  to  the  interest  of  6  jjer  cent,  on  the  amounts 
uhich  had  been  paid  to  them  for  the  acquisition  of  their 
works.  Under  the  circumstances  the  operations  of  the  Union 
in  1920  were  limit.-. I  i..  the  works  of  Vitry,  Billancourt  Nan- 
terre,  and  Is.^.n -lis  M..ulineaux,  where  important  works  of 
reinstatement  weii'  carried  out.  The  negotiations  with  a  con- 
sideiahlc  number  of  consumers,  aiming  at  the  bringing  of 
pre-war  contracts  into  harmony  with  existing  economic  con- 
ditions, had  been  concluded.  On  the  other  hand,  the  comp-xny 
had  entered  into  new  agreements  with  the  Orleans  Railway 
Co.,  and  had  participated  with  the  latter  in  the  formation 
of  the  Union  Ilydro-Electrique.  After  making  provision  for 
depreciation,  the  accounts  show  net  profits  of  3,990,000  fr.. 
permitting  of  the  payment  of  a  dividend  at  the  rate  of  5  per 
cent,  on  the  share  capital. 

.Vddi'i'ssing  the  shareholders  at  the  annual  meeting  of  the 
('iniipajinir  I'diisirinic  ilr.  Dint ribiition  d' Klrrtricitv ,  M.  Benae, 
vice-chiiirnian.  referred  to  the  understanding  which  hiid  been 
I  ("ached  with  the  Paris  Municipal  Council,  and  which  would 
iiDW  allow  the  company  to  make  the  extensions  necessary  for 
meeting  the  requirements  of  consumers.  He  stated  that  the 
comp.'iny  had  already  secured  municipal  sanction  to  an  in- 
crease in  Ihe  tariff  which  had  permitted  the  undt^rtaking  to 
bear  the  large  advance  in  the  prices  of  coal,  and  a  supple- 
mentary agn^eiiieiit  had  been  concluded  with  the  city  which 
revised  the  relations  between  the  latter  and  the  company. 
Without  waitng  for  the  vote  of  the  Municipal  Council,  the 
directiirs  had  undertaken  the  works  necessary  for  doubling 
the  capacity  of  the  generating  stations,  which  had  been  esti- 
mated too  low  at  t\w.  original  total  of  75.000  kW.  The  supple- 
mentary agreement  had  also  modified  the  financial  relation.? 
with  the  city.  It  had  removed  a  clause  which  jilaeed  at  the 
(barge  of  the  city  the  increases  in  wages  and  salaries  which 
Ihe  company's  staff  and  workmen  could  claim  because  they 
bad  been  nssimilaled  with  the  staff  and  workmen  in  the  cm- 
ploy  of  the  cit.v— a  charge  which  was  about  17.0IKI.000  fr.  (Jn 
the  other  hand,  Ihe  tjirilfs  instead  of  being  definitely  fi.xed, 
would  be  automatically  raised  or  lowered  bv  taking  into 
account  both  the  prices  of  coal  and  of  raw  materials  and  the 
wages  and  salaries  of  the  wdrknicn  and  staff'.  Thonch  the 
results  whicli  could  be  expected  would  not  be  as  sntisl'actorv 
as  was  hoped  for  under  the  old  convention  the  im|mrtiint 
adv.-intaiic  of  having  security  for  the  canital  invested  in  the 
undertaking  had  been  gained.  In  addition,  a  further  im- 
portant result  had  been  obtained — namely,  that  the  city  now 
at  last  regarded  the  company  as  a  real  partner,  and  relations 
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of  luutual  cunlicleiicc  were  established  between  the  uiunicipal 
services  iinil  tho.^^o  of  the  company.  The  vice-chairman  added 
that  the  oxtensicns  in  progress  were  being  executed  for  the 
ill-count  of  the  city,  for  which  the  company  was  working; 
the  works  being  built  were  the  property  of  the  city,  and  if 
the  city  did  not  hnd  it  convenient  to  pay  fnr  them  at  present 
— out  of  the  loan  which  was  being  raised,  the  company  would 
have  to  advance  the  funds  and  issue  a  loan  lor  the  purpose. 


STOCKS    AND    SHARES. 


Kalgoorlie  Hlectric  Tramways  Co.,  Ltd. — Net  profit  for 
192C).  before  chargnig  depreciation,  was  £8,742  In  January. 
]9'21.  demand  was  made  for  further  increase  in  wages,  which 
the  company,  having  regard  to  its  tinaiicial  position,  was 
unable  to  agree  to,  and  an  apphcation  to  the  .Arbitration 
Court  was  made  on  behalf  of  the  men  for  variation  of  existing 
award.  Negoiiations  which  followed  were  broken  oU'  on  Feb- 
ruary 1st,  when  without  waiting  for  the  decision  of  the  Court 
the  men  went  on  strike  and  the  service  was  entirely  sus- 
pended until  February  '.^oth.  It  was  then  agreed  to  refer 
the  dispute  to  the  local  tribunal,  the  men  resuming  work 
meantime  under  the  old  conditions.  The  award  of  the  local 
tribunal  gave  the  men  a  considerable  increase  in  wages,  but 
this  award  was  given  subject  to  conhrmation  or  variation  by 
Iho  I'V'deral   .\rbjtnitiou  Court. — Financial   Timcu. 

Stock  li.vchange  Notices. — The  undermentioned  have  been 
ordered    lo   be    oHicially   quoted: — 

Madras  Electric  Supidv  Corporation. — 3,109  ordinarv  shares 

I  fl  each,  fully   paid,   Nos.  18G,U01  to  1^9,469. 

Deahngs  in  tlie  following  securities  have  been  specially 
allowed  by  the  Committee  under  Rule  14Sa  :  — 

Madras  Electric  Supply  Corporation.— 3, 4(J9  ordinary  shares 
of  .£1  each,  fully  paid.  Nos.  186,001  to  1.S9.469. 

Shrop.Nhire,  Worcestershire  &  Staffordshire  Electric  Power 
!  .1.— i'yoO.OUO  7j  per  cent.  10-year  guaranteed  convertible  de- 
licnture  stock,  issued  at  97  per  cent.,  ±'30  paid  and  fully  .paid, 
after  issue  of  allotment  letters. 

The  Swiss  Brown,  Boveri  Co. — The  direclors  of  the 
A.C  Brown,  Boveri  &  Cie,  of  Badeu,  have  decided  to  abstain 
from  making  any  distribution  for  the  year  ended  March  31st, 
1921,  whereas  8  per  cent,  was  paid  for  the  preceding  year. 
They  state  in  explanation  that  the  wholly  satisfactory  results 
in  1920-'21  had  been  absorbed  by  the  extraordinary  deprecia- 
tion of  raw  materials,  semi-tinished  products  and  manufac- 
tures which  had  taken  place  since  the  New  Year,  as  well  as 
iluough  the  further  writing  down  of  securities  and  participa- 
iimis  which  had  become  necessary,  which  burdened  the  ac- 
niints  with  over  10,000,000  fr.  The  directors  state  that  in 
•  ichiug  the  decision  they  were  guided  specially  by  the  pre- 
.'iit  critical  industrial  situation  and  the  large  decline  in  orders. 

Chili  Telephone  Co.,  Ltd. — The  gross  revenue  for  the  year 
:  ihIciI  March  'M>.t.  1'.I21,  was  £238,784,  less  gross  expenditure 
III  Chih  and  London  .±195,137,  leaving  a  profit  of  i'43,047,  plus 
V HI, 843  brought  in,  making  £63,490.    The  directors  recommend 

linal  dividend  of  3s.  per  share,  free  of  tax,  making  (3  per 
>.nt..  free  of  tax.  placing  £17.285  to  general  reserve,  carrying 
Inrward  £1(>..504.  The  difference  on  converting  liquid  assets 
mill  liabilities  in  Chili  at  lower  rate  of  exchange  was  £12,785, 
iiiil  this  amount  has  been  debited  to  general  re.serve. 

Thos.  Bolton  &  Sons,  Ltd. — .\ccording  to  the  Finavrial 
1 1  HICK,  the  accounts  for  the  year  ended  March,  I'.lil.  show 
ihat  alter  deducting  £17,.JU0  for  interim  dividend  and  putting 
LM.'i.lWIO  to  reserve  for  depreciation,  and  £.5(I0  to  debenture 
ivilrmption  premium  reserve,  £130,920  stands  at  the  credit 
nt  (he  profit  and  loss  account. 

Charing  Cross,  West  Lnd  &  City  Electricity  Supply  Co., 
Ltd. —  [nlerini  dividend  on  the  or<linarv  shares  of  ihe  \\'e-<t 
r'.iiil  undcrtakinj,'s  for  Ihe  half-year  ended  June  ;30th,  1921, 
.11    I  he   rale   of  lis.   per  share. 

Kensington  &  Knightsbridge  Electric  Lighting  Co.,  Ltd.— 
Dividenil  of  4  p<M-  lenl.  on  the  ordinarv  shares  for  ihe  half- 

.Metropolitan  Electric  Supply  Co..  Ltd.— Dividend  ,ii  4 
IM  I  c<'nt.  per  annum,  less  lax,  on  ordinary  shares  fur  the 
lialf-vear. 

South  American  Light  &  Power  Co.,  Ltd.— Dividend  of 
.  per  cent    less  tax.   for  the  vear.     £10,0lX)  has  been   written 

II  plant  and  machinery,  and  £4.737  carried  forward. 
Barnsley  &   District  Traction   Co..  Ltd.— Dividend  at   Ihe 

I. lie  of  14  per  cent,  per  annum;   £2,3,166  carne<l   forward. 

Chelsea  Electricity  Supply  Co.,  Ltd.— Dividend  at  5  per 
Milt.  i>er  annum,  less  tax,  on  ordinary  shares  for  half-year. 

Hadfields,  Ltd.— Interim  dividend  (id.  per  share,  free  of 
i.ix,  on   iho  ordinary  shares. 

National  fias  Engine  Co.,  Ltd.— Dividend  at  T.J  per  cent. 
I :.  r  annum,  less  l.ix,  on  the  ordinary  shares  for  the  half-year. 

Mather  &   Piatt,   Ltd.- Interim  dividend   of  3   per  cent., 

Ili-r     of     I.-IN. 

Bristol  Tramways  &  Carriage  Co.,  Ltd.— Inlerim  dividend 

;,,!  th.'  .lime  half-year  at  the  rate  of  3  per  cent,  (free  of  ineome 
,;ix)  on  the  ordinarv  .shares. 

Westminster  Electric  Supply  Corpcration,  Ltd.— Interim 
■  livideiid  at  the  rate  of  8  per  cent,  per  anmim.  less  tax.  tor  the 
half-year. 

Citv  of  Buenos  Aires  Tramways  (19«4).  Ltd.--Dividend 
of  ls."3d.  ix'r  share,  less  tax,  for  the  quarter  ended  June. 


Tuesday  Evening. 
The  cour.-e  of  the  Stock  Exchanee  markets  is  governed  liy 
the  fall  in  the  Bank  Rate.  Investment  securities  are  better, 
and  there  has  been  a  little  increase  in  business  amongst  such 
stocks  as  those  that  are  being  bought  by  people  who,  having 
money  on  depo.sit  at  the  banks,  wish  to  invest  it  in  the  Stock 
Exchange  markets  when  they  realise  that  the  banks  are  pay- 
ing no  more  than  31  per  cent,  on  such  deposits.  There  has 
been,  however,  no  particular  rush  to  the  Stock  Exchange 
for  investment,  an<l  while  this  has  caused  some  httle  dis- 
appointment, it  is  attributed  to  the  boHday  season  being  close 
at  hand,  and  to  other  such  .seasonal  causes.  Even  the  hot 
weather  is  claimed  as  one  explanation  for  the  unwillingness, 
on  the  part  of  people  generally,  to  be.stir  their  minds  in  the 
transfer  of  money  from  deposit  into  channels  that  will  afford 
them  better  rates  of  interest. 

There  is  some  talk  of  the  possibility  that  the  Bank  Rate 
may  come  down  to  5  per  cent.,  though,  on  the  other  hand,  this 
is  met  by  the  argument  that  the  autumn  is  usually  a  time 
in  which  money  stiffens,  owing  to  the  movements  of  .Ameri- 
can crops.  So  there  is  pleuty  of  room  for  speculation,  either 
way,  in    Bank    Rate   prospects. 

The  interim-dividend  season  of  the  Home  Railway  com- 
panies has  produced  several  announcements  pleasant  lo 
iiolders  of  Underground  stocks,  although  the  Underground 
Electric  Railways  Company,  in  declaring  a  dividend  of  2  per 
cent,  net  on  its  Income  Bonds,  has  disappointed  those  who 
were  looking  for  the  full  3  per  cent.  A  month  ago.  the  latter 
late  was  regarded  as  practically  certain  to  be  declared,  but  sine* 
then,  the  rate  of  exchange  with  America  has  gone  so  much 
against  this  country  that  the  Underground  Company,  whose 
coupons  are  payable  in  New  York  as  well  as  in  London,  may 
iiave  been  swayed  by  this  consideration  in  deciding  to  reduce 
the  dividend.  The  £2  net  is  worth  about  54s.  6d.  if  the 
coupons  are  sold  through  a  broker  for  payment  in  America, 
and,  as  they  are  cashed  free  of  tax,  the  return  is  not  a  bad 
one  at  the  present  price,  having  regard  to  the  prospect  of 
the  company's  being  able  to  meet  its  full  6  per  cent,  in  the 
future.  The  interest  on  the  bonds  is  not  cumulative,  being 
dependent,  as  the  name  of  the  security  implies,  upon  the 
income  for  each  half  year.  The  bonds  fell  3  points  to  79}, 
and  the  £10  shares  dropped  to  1  15/16,  the  Is.  shares  receding 
to  OS.  9d.  On  the  decline,  however,  buyers  came  forward  for 
the  shares,  and  the  quotations  have  recovered  to  2i  and  Cs. 
respectively. 

The  MetropoUtan  District  declares  a  dividend  of  2J  per  cent, 
on  its  5  per  cent,  second  Preference,  which  is  double  that  of  a 
year  ago.  The  London  Electric  is  paying  1}  per  cent,  on  the 
Ordinary  against  J  per  cent,  in  1920,  the  City  iS:  South  Lon- 
don's 2  per  cent,  on  the  Ordinary  compares  with  i  per  cent, 
and  the  Central  London's  2  per  cent,  on  the  undivided  Ordi- 
nary and  Preferred  stocks  goes  against  J  per  cent,  and  *  per 
cent,  respectively. 

The  Central  London  announcement  has  had  a  sharp  effect 
upon  the  prices  of  the  non-as.sented  stocks.  The  Ordinary 
has  risen  2  to  36J,  the  I'referred  2J  to  40.J  and  the  Deferred  is 
3  .higher  at  32J.  The  District  Second  Preference  is  all  held 
by  the  Underground  Electric  KaiUvays  Co.  Metropolitan 
Ordinary  is  better  at  275;  the  dividend  announcement  is  ex- 
pected to  be  made  on  Friday  of  this  week.  Districts  are  up 
;!0s..  to  the  accompaniment  of  further  talk  as  to  the  chance 
of  the  stock  receiving  a  dividend  next  year. 

The  Shropshire,  \\<ircesfershire  and  Staffordshire  Electric 
Power  Co.  olVered  .£300.tKK)  7.5  per  cent.  1(1  year  Convertible 
Debenluie  stcck  at  97.  the  priricip.il  and  interest  being  guaran- 
teed by  the  British  Electric  Traction  Company.  Such  was 
tiie  demand  for  the  stock  that  the  subscription-lists  closed 
.several  days  in  advance  of  the  date  to  which  they  could 
havi-  remained  open.  .Vpplicants  are  hoping  that  their  allot- 
ments will  be  posted  towards  the  end  of  this  week,  and  in 
the  market  it  is  expected  that  there  will  be  a  premium  of 
about  a  couple  of  points  at  the  opening  of  business.  The 
C.eneral  Electric  new  Debenture  is  i  premimn.  North  Metro- 
politan Electric  Debenture,  after  dipping  to  33  premium. 
stiffened  to  4.  and  the  Metropolitan  Extension  Debenture 
remains  steady  at  6  premium.  Chiswick  Electric  Debenture 
lias  hardened  to  r.3J.  British  Electric  'faction  Ordinary 
stock  is  quoted  at  32J.  the  6  l>er  cent.  Participating  Preference 
at  57-5  and  the  two  Debenture  st<K-ks  at  (>8  and  61  for  the  5 
per  cent,  and  15  per  e<-nt.  is,sues  respectively. 

In  the  Cable  group,  the  Eastern  stocks  are  all  maintaining 
their  prices,  with  Olobe  Ordinary  better  at  lOJ.  Great  North- 
erns are  easier  at  23L  Telephone  shares  are  better.  Chili 
Telephones  imnroved  to  5  1/Ui  and  United  River  Plates  to 
5J.  Marconis  have  eased  off  to  2i.  The  reixtrt  of  the  Marconi 
Interuational   Marine  Communication   Company  shows  a  fall 
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in  the  profit  of  f  .SO.oOO  at  £117, iWO,  but  the  dividend  is  main- 
tained at  10  per  cent.,  making  15  per  cent,  for  the  year,  and 
the  price  of  the  shares  remains  at  1  o/ltj.  To  pay  the  15  per 
cent,  dividend,  the  carry-forward  has  to  be  drawn  upon,  but 
the  Directors  point  out  in  tlie  report  that  the  company  en- 
co\mtered  a  loss  on  ruiiee  exchange  through  paying  operators" 
salaries  in  Lidia,  and  that  this  will  not  recur.  Canadian 
Marconi  are  a  little  lower  at  7s.  9d. 

Engineering  and  kindred  shares,  including  those  of  the 
arniauient  companies,  have  been  inclined  to  give  way  owing 
to  the  way  in  which  works  are  being  closed  down  in  the  North 
o(  England  as  a  sei)uel  to  trade  depression  and  labour  condi- 
tions. Babcock  \-  Wilcox  keep  steady  at  'ii.  but  Vickers  and 
AruLstrongs  have  both  fallen  for  the  reasons  mentioned,  and  the 
list  is  generally  heavy.  Kiibber  shares  have  weakened  after 
their  extremely  brief  spurt,  the  dullness  being  due  to  reaction 
in  the  price  of  the  raw  stutV  to  SJd.  per  lb.,  which  serves  to 
unilerline  the  arguments  put  forward  in  our  leading  article 
last  week  (E.R.  page  105)  to  show  that  time  will  be  required 
to  rehabilitate  the  industry  upon  a  profitable  basis. 

In  the  list  of  Home  Electiicity  Supply  shares,  there  are  no 
changes  to  record.  Melbourne  First  prefeience  have  improved 
to  ni.  The  manufacturing  market  is  quietly  hard.  British 
.\luminiums  at  17s..  and  (leneral  Electric  Preferences,  of 
both  classes,  are  all  (id.  l>etter.  Siemens  Ordinary  and  Prefer- 
ence both  keep  about  •2;is.  3d.  Many  of  the  Canadian-American 
dollar  stocks  are  up  by  several  points.  Mexicans  have  moved 
irregularly:  Mexican  Light  &  Power  First  Mortgage  are  "2 
higher,  while  the  company's  shares  show  losses.  A  drop  of  a 
couple  of  points  in  Brazilian  Tractions  is  due  to  the  Rio  ex- 
change. A  year  ago.  the  milreis  was  worth  nearly  Is.  3d'.. 
whereas  at  the  present  time  it  .stands  at  a  very  .small  fraction 
above  7d. 


SHARE  LIST  OF  ELECTRICAL  COMPANIEP. 

HoMK  Electbioitt  Coxpaniks. 

Dividend  Price 

" V         JolT  Sfi,  Yield. 

1919.  l»'iu,  1921.    RlBeorlslI.     p.o. 

Brompton  Ordinsry 13  13              6               —          iClO    0    0 

Charing  Cross  Ordioary               ..        1  B               Bi              —  10    «    fi 

do.       do.       do.       4iPre(...       H  *i  H             —  7    4    0 

Chelsea 4  6  H               —  948 

City  ol  London         18  M               I)               —  11    4    u 

do.        do.    Sper  cent.  Prel...        8  6               lit-            —  7    12 

County  of  London    ..                  ..8  8  8J              —  9  17    0 

do.        do.    6percent.  Pret...        6  8               8^              —  7    7    8 

Kensington  Ordinary         ....        7  9               4|              —  10  18    3 

London  Electric       3)  3)             1                —  7  10    o 

do.        do.    6  per  cent.  Prel.  ..        6  6              SJ             —  10  18    a 

Metropolitan 6  7               B6              —  9  13    3 

do.          4Jper  cent.  Prel.       ..        4)  4)             SJ              —  7  16    B 

St.  James' and  PaU  Mall  ..         ..      13  13               6                —  10    n    P 

South  London                      ....        6  7               !S               —  10  13    4 

South  Metropolitan  Prel 7  7               16(8  —  8  12    4 

Westminster  Ordinary      ..        ..      10  10                 II  —  9    6    0 

Telboraphb  AMD  Tblbphorbs. 

Anglo- Am.  Tel.  Prel 8  8              88xd  —  7    2    9 

do.            Del li  li             165  -  8  19    0 

Chile  Telephone       6  6               5',  +  |  6  Ifi    5 

Cuba  Bub.  Ord 7  7                 7}  —  9    6    8 

Eastern  Eitension 10  10               16}  —  6    8    0 

Eastern  Tel.  Ord 10  10  ln24  —  8    8    0 

Globe  Tel.  and  T.  Ord 10  10  16i  +i  5  19    6 

do.       do.       Prel 6  6              ».xd  —  S  11    6 

Great  Northern  Tel 33  94  93^  —J  10    2    2 

Indo-European        10  10  80  —  8    6    8 

Marconi           96  —               9i  —  i\  — 

Oriental  Telephone  Ord 13  13  2,\  —  *6  IB    8 

United  R.  Plate  Tel 8  8  6i  +  ^  -6  Ifi    3 

West  India  and  Panama  ..        ..     Nil  Nil  6f8  —  Nil, 

Western  Telegraph 10  10  16)  —  'BIS 

HoHB  Bails. 

Central  London  Ord.  Assented  .,        4  4  49)  —  8    18 

Metropolitan 1}  U  274             +1  6    9    1 

do.           District       ,.         ..      Nil  Nil  ISjj              +1J  Nil 

Underground  Electric  Ordinary ..      Nil  Nil           3A  — }  Nil 

do.               do.        "A"       ..      Nil  Nil            fi/.  — 6d.  Nil 

do.              do.      Income    ..4  3  7JJ  —3  6    0    R 

FOBEIQH  TRAHS,  ftO. 

Anglo-Arg.  Trams,  First  Pret.    ..        6)  12)           3;  —  1000 

do.           do.      9ndPr6l.       ..      Nil  64            3i  —  n  u    4 

do.           do.      6%  Deb.        ..6  6  641  —  7  16    0 

Brazil  Tractions Nil  Nil  29  -2  Nil 

British  Columbia  Elec.  Rly.  Pice.       6  6  68  —  8  12    4 

do.               do.        Prelerred        6  4(  B64  —  J  •8    68 

do.               do.         Deferred         8  6  e.'sj  —             *lo  16    2 

do.              do.       Deb.       . .        tl  4J  69i  —  7    2  10 

Mexico  Trams  5 per  cent. Bonds..      Nil  Nil  62*  —  Nil 

do.           6  per  cent. Bonds..      Nil  Nil  98)  —  Nil 

Mexican  Light  Common    . .        . .      Nil  Nil            9  — 2A  Nil 

do.            Prel Nil  Nil           17*  _l  Nil 

do.            Isl  Bonds..        ..      Nil  Nil          744            +2  Nil 

Mahittactvbiho  Cohpahibs. 

Babcock  ft  Wilcoi 16  16               9S  —  6  14    6 

British  Aluminium  Ord 10  10              17/.  +ed.  U  15    4 

British  Insulated  Ord 15  15  l^xd  —  10    0    0 

Callenders 16  16                1,'.  —  10    8    R 

BiPrel 64  64             17/6  -  7    8    7 

Crompton  Ord 10  10              16/8  —  13    g 

Edison-Bwan 10  —               lO/f,  _ 

do.      do.    5  per  cent.  Deb.    ..6  6              6Rxd  —  7    7    1 

Electric  Construction        . .         . .      10  10  16/8  12    6    3 

English  Electric 8  8              12/6  —  12  16    « 

Do.           Prel 6  6              Ul-  —  8    0    0 

Gen.  Eleo.  Prel 64  64            17/-  +6d.  7  13    n 

do.       Ord 10  10              21/.1  —  'R  13    4 

Henley            16  16              1,;-  —  10    8    0 

.  *.?•  o**,S5*' **  **  8*  -  8  18    '' 

India-Bobber           10  —              if  _  _ 

Met.-Tlokers  Prel 8  8  Ij;  —  8  16  10 

BiamensOrd.           U  10  38/3  —  'B  13    0 

Telecnsb  Ooa M  90             104  —  'S  17    1 

*  DlTideadi  paid  tree  ol  Inooma  Tax, 


MARKET     QUOTATIONS. 

It  ihonld  be  remembered,  in  making  use  of  the  figure!  appearing 
in  the  following  list,  that  in  lome  oases  the  prices  are  only  general, 
and  they  may  vary  according^  to  qnantities  and  other  oiroamstancea. 


Tuesday,  July  26th. 


CHEMICALS.    Ac. 


a  Acid,  Oxalic per  lb, 

M  Ammoniac  Sal  per  ton 

M  Ammonia,  Muriate  (large  crystal)  ,. 

«  Bisulphide  of  Carbon  

a  Borax 

a  Copper  Sulphate        ,. 

m  Potash,  Chlorate       per  lb. 

M       .,        Perchlorate  , 

M  Shellac per  cwt. 

M  tiulphur,  Sublimed  Flowers  . .         „ 

M         „         Lump  „ 

M  Soda,  Chlorate  per  lb. 

M      „       Crystals  per  ton 

M  Sodium  tjichromate,  casks  . .    per  lb. 

METALS.    &e. 

fi  Babbitt's  Metal  Ingots  . .   per  ton 

c  Brass  (rolled  metal  2"  to  12"  basis)    per  lb. 
c      „       Tubes  (solid  drawn)  . .         „ 

c      ,,       Wire,  basis „ 

c  Copper  Tubes  (solid  drawn)  . .         „ 

c        „        Bars  (best  selected)  . .   per  ton 

c       „       Sheet „ 

c       „       Rod 

d      „       (Electrolytic)  Bars  . .        „ 

d       „  „  Sheets        . .         „ 

d       „  „  Wire  Rods. . 

d      „  „  H.C.  Wire. .    per  lb. 

/  Ebonite  Rod „ 

/       „         Sheet 

If  German  Silver  Wire  

t  Gutta-percha,  fine 

A  India-rubber,  Para  fine 

/  Iron  Pig  (Cleveland  Warrants)   . .    per  ton 
/      „     Wire,  galv.  No.  8,  P.O.  qual.         „ 

g  Lead,  English  Pig 

g  Mercury  per  hot. 

e  Mica  (in  original  cases)  small     ..    per  lb. 
«      ..  ..  „        medium . .         „ 

e      „  ..  ..       large      . .         „ 

p  Phosphor  Bronze,  plain  castings..         „ 
fi         „  ,,  rollea  bars  and  rods         „ 

fi         ,,  ,.  rolled  strip  &  sheet         „ 

rf  Silicium  Bronze  Wire        ..         ..    per  lb. 
r  Steel,  Magnet,  in  bars        ..        ..         „ 
n  Tin,  Block  (English)  ..        ..   per  ton 

a    ,.      Wire,  N OS.  I  to  16      ..        ..    p4r  lb. 
p  White  Anti-friction  Metals         ..  per  ton 


84d. 
£6S 


£15  10s. 
i'17 


£95  to  £900 

Hid. 

l/15tol/3 

Hid. 

I/MJ 

£10,'; 

£10."-, 

a  dec. 

flii.'i 

£7  dec. 

£7i  lOs. 

Mil-  dec. 

£146 

£al  10s. 

40/-  dec. 

Hid. 

Jd.  dec. 

U/6 

8/. 

2/9 

18,7 

Id. inc. 

lid. 

id. inc. 

Nom. 

£38 

£21  10s. 

£11 

4d.  to  4/- 

6/-  to  10/. 

12/6  to  25/-  &  up 

1/4  to  1/9 

2/1  to  2/6 

2/J  to  2/7 

1/34 

Jd.   dec. 

l/e 

..    [dec. 

£15H 

£7  10s.  to  £8 

3/9 

3d.  dec. 

£18  to  dBBOO 

Id.  dec. 
£10  dec. 
£7  dec. 


30/.  dec. 
£1  dec. 
£1  dec. 


a  G.  Boor  &  Co. 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
/  India-Rubber,  Guttapercha  and 
Telegraph  Works  Co.,  Ltd 


Quotations  supplied  by — 

g  James  &  Shakespeare. 

h  Edward  Till  4  Co. 

/  Boiling  &  Lowe. 

/  Richard  Johnson  4  Nephew,  Ltd. 

a  P.  Ormiston  &  Sons. 


r  W.  F.  Dennis  4  Co, 


Battleships  Controlled  by  Wireless. — The  efticicnt  perform- 
iiiii-c  lit  till-  liatlli'^lii)!  Iiiii-a  under  radio  control  during  recent 
.iierial  lioinbin;;  ti'st.s  may,  nav;il  ofiicers  at  Washington  believe, 
lead  to  revolutionary  changes  in  naval  develo])inent.  Witnout 
a  soul  on  board  .she  was  mana'uvred  from  the  battleship  0/iio. 
five  miles  away,  with  the  utmost  precision,  and  there  was  not 
a  hitch  in  the  mcchani.sm  in  more  than  two  hours  while  the 
ioH'a  was  being  bombed.  So  pcrlcctly  did  the  control  function 
that  the  ofticer  on  the  Ohiu  maiKcuvrctl  the  loira  away  from 
the  attacking  air  force  at  the  moment  the  bombs  were  being 
relea.sed.  varying  the  speed  of  the  target  vessel  at  will.  It  is 
pointed  out  that  the  blocking  ship  of  the  future  might  sail 
serenely  into  an  enemy  harbour  without  a  soul  on  board  and 
be  sunk  to  obstruct  its  channel  by  the  electrical  explosion  of 
her  magazines. 

Already  the  United  States  Navy  is  working  out  plans  for 
shifting  control  at  will  from  a  .surface  ves.sel  like  the  Ohio  to 
aircraft,  cither  heavier  or  lighter  than  air.  A.  movement  is  on 
f(X)t  to  install  radio  control  on  at  least  one  more  obsolete'  battle- 
ship and  two  old  destroyers,  to  serve  as  tai'gets  for  aerial  bomb- 
ing practice  and  further  experiments  with  radio  control.  Ex- 
t<'nsioii  of  experiments  to  the  possibility  of  applying  the  radio  j 
lontiol  idea  to  aircraft  also  is  under  consideration. — Heuter's  \ 
Trailr  Srrricr   (Washington). 

Manchester  Motor  Parade. — Five  electric  v<'hicles  partici- 
piif^'d  in  the  pniailr  of  commercial  motor  vehicles  at  Man- 
chester (111  .Inly  iSrd  that  was  organised  by  the  Manchester 
Branch  of  the  Commercial  Motor  Users'  Association.  All  of 
them  were  entered  by  the  Corporation,  and  consisted  of  a  10- 
cvvt.  Klectromobile  van.  a  one-ton  Edison  lorry,  a  two-ton 
Ransome,  Sims  &  Jeffries  lorry,  a  ,3^-ton  Walker  tipping 
wagon,  and  a  five-ton  General  Vehicle  tipping  wagon.  The 
Edi.son  vehicle  was  five  years  old.  and  had  travelled  48,200 
miles. 

Measuring!  Hmotion. — .\n  interesting  demonstration  in  ex- 
lieriiiieiital  physiology  was  given  at  Paris  on  .Inly  b5th  at  the 
Institute  Marcy.  by  Dr.  -Augustus  Waller,  of  the  Physiological 
Institute  and  the  Univer.sity'  of  Ijondon.  His  experiments,  it 
will  be  remembered,  show  that  the  electrical  resistance  of  the 
body  varies  under  the  influence  of  emotion. 
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THE     INCORPORATED    MUNICIPAL    ELECTRICAL    ASSOCIATION. 


ANNUAL    MEETING. 
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(Cunlinucd  fix 
riuancial  uiid  Business  Aspects  of  Altinicipal  lilectricity 
Supply. 

Bv  C.   W.  CuAULESWOIiTH. 

(\\'vlKerlm>nt>t(iii  Elecirkitu  tSuirply  Drparimcnt.) 
(Ahsiraci.) 

Capital. — The  olloct  of  the  present  coiiditiou.s  is  that,  in 
addition  to  au  increased  outlay,  the  rates  of  interest  on  l)iii- 
rowed  moneys  have  advanced  ;  thus  while  the  capital  expendi- 
ture amounts  to  two  and  a  lialf  times  the  pre-war  hyures  (l;J0 
per  cent,  increase),  the  total  charge  to  revenue,  including 
interest  (.'iOl  per  cent,  increase),  and  repayments  (13B  per 
cent,  increase),  is  almost  three  and  a  halt  tunes  as  much  as 
it  was  (nearly  'i50  per  cent,  increase).  Present  conditions  will 
arrest  development  and  hinder  progress  ol'  economical  fuel 
utilisation ;  it  is  therefore  imperative  that  the  situation  he 
relieved  without  avoidable  delay  by  either  lowering  the  price 
of  plant,  mains,  etc.,  or  linancing  the  industry  .so  as  to  reduce 
the  capital  charges.  The  weight  of  interest  is  a  serious  item 
where  moneys  have  to  be  borrowed  for  capital  purposes,  and 
it  seems  worth  considering  whether  any  help  could  be  ol)tained 
by  devi.sing  a  system  of  loans  with  variable  interest,  the  rate 
being  tixed  on  a  base  with  increases  or  decreases  similar  to 
those  operating  in  connection  with  other  charges. 

All  capital  expenditure  is  in  reality  deferred  revenue  expen- 
diture, because  revenue  must  provide  the  moneys  necessary 
to  renew  the  a.ssets  or  repay  the  outstanding  debt,  if  a  loss  is 
to  be  avoided.  It  will  be  found  much  cheaper  to  buy  SLSsets 
direct  out  of  revenue  than  to  boiTow  for  the  purpose,  and 
although  it  is  not  feasible  to  provide  very  large  amounts  out 
of  any  one  year's  revenue,  particular  attention  is  directed  to 
the  desirability  of  buying  all  small  items  such  as  meters, 
services,  tools,  and  instruments,  either  out  of  the  reserve  fund 
where  this  exi.sts,  or  out  of  current  revenue. 

Cost  of  I'roduction  and  Charges  for  Supply. — The  large  per- 
centage claimed  by  capital  charges,  together  with  fuel,  com- 
pletely overshadow  in  importance  all  other  items  in  the  cost 
of  production.  Table  I  illustrates  the  composition  of  the  total 
costs  of  electricity   supply   (per  cent.). 

„  T  1913.    1916-     lill'J. 

Table  I.  n.      17.     au. 

Capital   charges  

Fuel         ...        

Repairs,   maintenance,   water,  stores,   &c. 

Shift  and   running  wages  ... 

Local  rates,  management  expenses,  and  salaries  10 

The  fuel  item  in  costs  in  some  cases  anTount.s  to  nearly  80 
per  tent,  of  the  works  costs,  but  although  a  fuller  use  of  plant 
decrea.ses  the  fuel  consumption  per  unit,  the  effects  are  more 
complex,  and  under  specified  conditions  beyond  a  certain  point 
very  little  improvement  can  be  expected.  Care  in  the  purchase 
of  fuel  and  the  use  of  mi:)re  efficient  plant  have  been  out- 
balanced by  the  enormous  rises  in  the  price  of  coal  during  the 
past  few  years.  The  author  show.s  in  the  original  paper  how 
the  increases  have  altered  the  proportion  of  expenditure  under 
each  head  to  the  whole. 

The  rises  in  the  price  of  coal  have  not  been  based  on  a 
percentage  of  the  pre-wai-  price,  but  on  a  flat  rate  per  ton, 
with  a  icndi'iicy  to  level  the  prices  to  mdustrial  users.  This 
li;is  lii(iu^;lit  ;ii)out  a  peculiar  result  in  throwing  a  propor- 
l'(.n;ilcl\  heavier  burden  on  those  undertakiug.s  that  before 
Mm'    war  were  fortunate  enough  to  obtaiiu  a  cheap  supply   of 

^ I   coal.     In   one  undertaking,    while   in   I'.M.y-lCi   the  total 

I  \enue  expen.ses  on  all  items,  iniluding  approximately  -Kl.OdO 
Imms  of  ciml,  amounted  to  just  over  fOlMXJO;  in  ]il'i(l--.il  the 
rM,t  (if  ciial  purchased,  just  about  -KMRK)  tons  .again,  alone 
e  .ceded  ±'C>(t.(R)0 !  It  was  a  gixid  thing  for  that  undertaking 
tu  be  able  in  li)'20-21  to  generate  almost  .S.OOO.fXK)  more  units 
with  a  rather  smaller  total  quantity  of  coal  than  was  used  in 
l'.ll;>l(i,  by  means  of  which  economy  no  less  than  ii'AS.OOO  was 
^  \i'd  on  this  one  item.  Such  an  instance  provides  a  particu- 
l.iilv  apt  illustration  of  one  of  the  main  effects  of  modernising 

|.l:lllt. 

Labour  is  an  impmtant  item,  not  so  much  because  of  its 
relative  lu^avy  expense,  but  on  account  of  the  numerous  ways 
111  which  leakage  and  w-ast<>  may  occur.  Tlicre  would  seem 
til  be  a  tendency  to  cut  down  supervision  rather  too  much, 
and  stress  is  laid  upon  tlie  benelits  and  increased  economy  to 
h<'  -ibtiMiied  bv  the  provision  of  sullieient  officers  and  foreim-n 
|iiM|)erly  to  check  ami  direct  the  large  number  of  operations 
ti   a    suiiplv   uiul<'rtaking. 

Ihit  the  principles  underlving  the  .'nst  nf  priiduclion  of 
ele.  trical  energv  do  not  differ  fundamentally  Irom  those  iire.«ent 
111  most  other  manufacturing  busines.ses,  appears  to  he  true  if 
t  le  ellect  of  output  upon,  overhead  charges  only  is  taken  into 
consideration,  but  a  closer  analysis  reveals  vital  dillerences. 
Thus  classification  or  grading  of  prices  on  the  usual  conmier- 
eial  lines  will  not  meet  the  whole  of  the  conditions  so  as  to 
produce  the  best  r.'siilts.  The  question  is  perhaps  somewliat 
comiilicated  bv  the  legal  provisions  relating  to  charges. 

The  ordinarv  luinciiiles  of  business,  whicli  allow  freedom  for 
the  operation  of  oconomie  laws,  and  any  adjustments  necessary 
upon  consequent  effects,  have  by  these  provisions  been  ren- 


in payc  110.) 

ilered  somewhat  inapplicable  in  practice  in  framing  tariffs. 
Section  19  of  the  18»'i  Act  is  probably  wide  enough  to  enable 
any  reasonable  case  to  be  met,  but  the  uncertainty  that  has 
prevailed  about  the  meaning  of  S<-ction  '20.  whicli  prohibits 
undue  preference,  has  provided  fertile  matter  fur  contention. 
and  has  tempted  the  opixjiients  of  electricity  supply  interests 
into  active  operations  in  attempts  to  secure  narrow  and  fetter- 
ing legal  decisions  with  a  view  to  cripphng  electrical  enter- 
prise. The  decision  of  Mr.  Justice  Astbury  in  the  Hackney 
rest  ca.se  is  that  the  reason  for  different  charges  must  be 
different  costs,  and  it  is  now  abundantly  clear  that  dillereutia- 
tion  may  be  made  in  relation  to  cost.  Tlje  means  adopted  to 
meet  the  conditions  were  treated  from  a  legal  point  of  view 
by  Mr.  Justice  Sargent  in  the  case  Attorney-Oeneral  v.  Long 
Eaton  Urban  District  Council.  This  judgment  laid  down 
that  the  charge  for  supply  must  in  equity  be  ba.sed  upon  the 
cost,  and  this  now  seems  the  only  tenable  ground  upon  which 
a  defence  of  any  particular  method  of  charging  can  be  put 
up  with  any  chance  of  succe.ss.  In  the  course  of  judgment  it 
was  said  :  "  It  would  seem  that  k  must  not  be  charged  less 
than  B,  merely  to  ovtu'come  a  greater  reluctance  on  the  part 
of  A  to  become  a  customer,  or  to  induce  A  to  become  a  cus- 
tomer in  respect  of  another  supply,  although  either  of  those 
reasons  might  be  a  good  commercial  reason  for  charging  less 
to  A  iBere  the  public  undertakcm  merely  carrying  on  any 
ordinary  commercial  business."  Undue  preference,  in  the 
sense  that  supplies  which  cost  less  are  sold  at  higher  prices 
and  supplies  which  cost  more  are  sold  at  lower  prices,  is 
shown  in  the  commercial  world,  the  justification  put  forward 
being  that  when  the  cost  of  production  of  anything  is  affected 
by  the  production  of  other  things,  the  best  way  to  develop 
the  business  as  a  whole  is  to  adapt  prices  as  fully  as  possible 
to  the  character  of  the  demand. 

It  is  only  possible  to  obtain  a  true  analysis  of  costs  by 
dividing  the  expenditure  into  running  costs,  embracing  items 
that  vary  with  output;  and  the  standing  expenses,  covering 
all  other  items.  Unfortunately,  while  the  legal  decisions  quoted 
make  it  clear  that  prices  must  be  based  on  costs.  Sections  31 
and  32  of  the  1899  Act  completely  overlook  the  facts  of  the 
matter.  The  thu-d  provision  under  Section  31  enables  a  just 
.  tariff  to  be  put  into  operation,  if  sanction  be  obtained,  but 
the  right  of  consumers  to  be  charged  at  their  option  by  the 
amount  of  energy  or  electrical  quantity  renders  it  impossible 
to  secure  a  reasonable  return  in  many  cases.  The  schedule 
mentioned  in  Section  32  has  during  the  past  few  years  created 
hardship  in  a  number  of  undertakings.  It  is  out  of  date  and 
requires  revision  to  enable  it  to  be  effective. 

The  proper  provision  to  meet  the  conditions  experienced  is  a 
multipart  tariff',  and  if  approved  and  generally  adopted  this 
Would  be  the  means  of  removing  some  of  the  injustice  now- 
present. 

The  author  shows  the  distribution  of  expenditure  as  between 
standing  expenses  and  running  costs  and  the  relative  import- 
ance of  the  items  comprising  these.  It  is  also  shown  in  the 
original  paper  how  these  two  portions  of  the  costs  are  built 
up  from  various  sections,  sub-sections,  and  items  in  the  total 
expenditure. 

Load  factor  is  extremely  important,  because  the  output  of 
a  given  station  can  be  increa.sed  enormously  by  keeping  the 
plant  more  fully  loaded  throughout  the  day  without  affecting 
the  standing  expenses.  However,  it  is  possible  to  improve 
the  load  factor  and  yet  actually  increase  the  average  costs 
per  unit,  and  the  improvement  must  come  about  in  any  given 
plant  with  a  maintained  or  incifas<'d  maximura  demand. 

I'tility  factor  has  an  effect  on  the  average  costs,  and  com- 
pletes the  picture  only  partially  presented  by  load  factor  in 
bringing  out  the  effect  of  the  plant  necessary  as  spare,  or  not 
utilised,  at  different  stages  of  development. 

l>ivergeiice  in  the  demand  periods  enables  more  load  to  be 
nu't  from  a  given  plant  than  would  be  possible  if  all  the 
ileniands  made  coincided,  thus  reducing  the  coniniitinent.'* 
on  plant  and  mains  in  respect  of  individual  demands,  althougli 
this  advantage  is  lessened  by  the  additional  expenditure  neces- 
sary to  extend  the  number  of  I'onsiimi'rs.  In  normal  ciivuni- 
staiices  an  undertaking  will  only  be  called  upon  to  supply 
0(1  or  (iO  per  cent,  of  the  consuini'rs'  installed  lamps,  motors, 
lieat<'is.  Ac.  at  any  one  time,  and  the  liguie  is  being  reduced 
as   domestie   supply  develops. 

A  high  diversitv  factor  is  an  effective  nu>ans  of  improving 
Ihe  load  factor,  and  it  has  been  estimated  that  the  diversity 
factor  of  dilVerent  loads  is  in   the   following  order  :  — 

Lighting.   I.I    to  I.."),  average  probably  1.25. 

Towi'i-.   1.")  to  3.0.   average  probably  2.(X). 

Heating  and  cooking,  4.<l  to   10.(1,  average  probably  7,00. 

The  [leriod  during  which  supply  is  taken  is  a  jxiint  that 
should  receive  full  attention,  as  by  arranging  for  load  during 
the  times  of  light  ilemand  to  fill  in  the  valleys  in  the  load 
curve,  both  diversity  factor  ami  load  factor  can  be  increaseil. 
.\  consumer  with  a  2")  |K'r  <ent.  load  factor  may.  if  his  demand 
is  made  anil  iiiaintiiined  during  the  oil'  [vak  }H"riiHl.s.  1h^  more 
profitable  than  one  with  100  |-ier  leiit.  UkuI  factor,  in  which 
ease  the  demand  would,  of  necessity,  be  maintained  during 
the    ix'ak   jvriod.     One   hundred    [H'r  cent,   load   factor  con- 
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euiuers  are  undoubtedly  entitled  to  very  low  rates  of  charge, 
as  suc-h  a  load  has  a  big  ettect  on  the  average  overhead  ex- 
penses, but  there  would  si'oiu  to  be  even  better  propositions. 
A  good  consumer  with  an  otr  peak  demand  can  be  profitably 
supphed  at  a  surprismyly  small  price  per  unit.  Iheie  are 
great  possibilities  ol  saving  by  a  rearrangement  of  working 
hours  to  flatten  the  |>cak  load,  an  attractive  alternative  to 
securing  off  peak  custom.  With  the  present  inflated  prices  no 
undertaking  can  utiord  to  ignore  the  resultant  decrease  in 
ethciency  brought  alniut  by  low  power  factor  supplies. 

In  practice  it  is  admittedly  difficult  to  try  to  take  care  of 
individual  consumers,  and  therefore  the  costs  to  be  met  should 
be  allocated  on  the  basis  of  the  current  and  declared  pressure. 
varying  the  exjwnse  m  such  a  way  that  it  will  pay  the  con- 
sumer to  provide  the  best  tyi)e  of  machinery  and  most  efficient 
arrangements.  The  increased  costs  to  carry  out  given  work 
are  .so  heavy  when  the  ix>\\er  factor  is  low  that  the  most 
effective  correction  can  probably  be  obtained  if  these  are 
properly  allocated  and   charged. 

Ttie  danger  of  considering  an  undertaking  as  a  whole  or  in 
using  averages  based  on  the  output  in  units,  is  clearly  shown 
by  the  author,  who  brings  out  the  effect  of  varying  increases 
ill  the  different  items  of  cost  on  different  load  factor  supplies, 
and  the  need  for  care  in  the  allocation  of  such  increases  to 
each  class  of  consumer. 

The  law  of  diminishing  utility  (which  shows  that  the  total 
utility  of  a  commodity  to  a  consumer  increases  with  the  in- 
creases in  the  amount  he  can  get.  but  not  at  the  same  rate) 
is  of  particular  interest.  A  curve  representing  this  law  has 
a  close  similarity  to  a  curve  representing  the  cost  of  produc- 
tion of  electrical  energy,  thus  proving  the  necessity  of  con- 
structing a  tariff'  on  the  general  lines  iudicaled.  This  economic 
law  means  that,  although  a  consumer  may  be  willing  to  pay. 
say.  .sd.  i^er  unit  for  1(H<  units  per  annum,  he  would  not.  other 
things  being  equal,  continue  purcha.^s  beyond  this  amount 
at  the  .same  rate  of  charge ;  to  induce  him  to  purchase  l.OOfJ 
units  it  may  be  necessary  to  reduce  the  average  price  by  half. 
Elasticity  of  demand  has  a  bearing  on  the  question,  a  person's 
desire  for  supply  will  probably  dimini.'^h  with  the  increa.sed 
quantity  available,  but  if  this  decline  is  slow,  the  reduction 
in  price  to  induce  purchase  need  only  be  small,  while  if  it  is 
rapid,  the  reduction  must  be  a  large  one ;  in  the  first  case  the 
demand  will  be  elastic,  but  in  the  latter  case  it  will  not.  The 
action  applies  conver.sely  to  an  increase  in  prices.  This  prin- 
ciple may  be  applied  in  considering  a  domestic  consumer  who 
uses  supply  for  lightuig  only,  and  who  might  be  quite  willing 
to  extend  its  application  to  other  purposes  if  a  sufficient  re- 
duction is  made,  depending  upon  the  savings  that  could  be 
effected  by  disposing  of  domestic  assistance.  &c.,  and  the 
extra  comfort  and  leisure  resulting. 

Tlie  writer  places  as  of  first  importance  the  division  of 
consumers  into  classes.  This  has  generally  been  settled  up  to 
now  by  differentiating  between  power,  lighting,  and  heating. 
It  is  open  to  question,  however,  whether  this  crude  but  com- 
mercial division  is  the  right  one.  and  whether  the  results 
brought  about  by  it  are  as  .sati.sfaitory  as  they  might  be. 

The  best  general  .solution  the  writer  has  met  with  up  to 
now,  combining  expediency  and  ability  to  meet  the  factors  in- 
volved, is  the  multipart  tariff.  It  is  a  great  improvement  on  the 
maximum  demand  indicator  system..  To  be  generally  accept- 
able the  bases  of  charge  for  power  and  industrial  users,  busi- 
ness premises,  and  domestic  consumers  cannot  be  the  same. 
An  important  point  is  to  bring  the  unit  charge  down  as  low 
as  possible,  and  the  writer  has  found  a  .standing  charge  of 
15  per  cent,  of  the  rateable  value,  with  a  follow-on  charge 
of  id.  per  unit,  very  [xipular.  Tlie  consumer  is  content  in 
the  knowledge  of  his  fixed  amount,  and  realises  that  it  does 
not  pay  to  worry  about  the  exerci.se  of  those  petty  economies 
which  are  pressing  in  the  case  of  a  flat  rate.  Con.sequently. 
output  tends  to  grow  rapidly,  and  general  domestic  devices 
(^me  into  use  with  good  effect  all  round.  Figures,  covering  a 
year's  sales  for  residential  supplies,  are  given  in  the  original 
paper  to  show  what  effect  can  be  produced  upon  output  and 
revenue  by  the  introduction  of  a   multipart  tariff. 

One  of  the  advantages  of  this  method  of  charging  is  that  it 
does  away  with  the  necessity  of  separate  circuits  and  meters 
for  different  iis(>s  of  the  supfdy — a  really  important  point. 

Multipart  tariffs  may  possibly  be  the  means  of  bringing 
about  a  general  system  of  charging  for  all  supplies,  and  the 
writer  looks  forward  to  the  day  when  electricity  will  be  put 
on  tap  and  supplied  without  very  great  restriction  for  an 
inclusive  figure  per  kilowatt  per  annum,  independent  of  tlie 
number  of  units  consumed. 

Appliration  of  Hrrcniie  Earned. — The  usual  clause  inserted 
in  Electric  laghting  Orders  relating  to  the  application  of 
revenue  is  on  the  lines  of  Section  7  of  the  Electric  Lighting 
(Claiiw-s)  .'\ct,  \Hf.K  but  the  section  falls  short  of  present-day 
requirements. 

There  is  probably  no  need  to  submit  a  full  argument  for 
the  establishment  of  a  reserve  fund.  It  is  important  to  under- 
stand the  essential  difference  between  reserve  funds  and  re- 
serves, however,  whiih  lies  in  this:  Tliat  a  reserve  is  a  charge 
made  against  revenue  Xn  provide  for  an  expected  loss,  whereas 
u  reserve  fund  is  an  a!lo<'ation  of  surplus  remaining  available 
after  payment  of  all  charges,  known  and  contingent. 

Tlie  .security  provided  against  future  contingencies  would 
be  very  well  worth  the  .sacrifice  of  a  small  present  enjoyment. 
It  is  poR.sible  to  have  investments  outside  an  undertaking  and 
yet  be  without  a  reserve  fund. 


Regarding  depreciatiou  in  municipal  undertakings,  the  merits 
of  the  case  have  been  somewhat  disguLsed  by  reason  of  the 
inherent  difference  between  pnvatt^  and  public  trading;  when 
it  comes  to  the  application  of  the  reserve,  the  difleicucc  is 
at  once  apparent.  'I'he  company  can  disiio.sc  of  it  as  may  be 
decided,  but  the  local  authority  must  apply  it  in  repayment 
of  the  loan  debt.  This,  however  (and  it  is  here  the  confusion 
has  arisen),  makes  no  difference  in  effect,  as  in  both  cases 
the  capital  has  been  preserved,  and  thus  the  process  known 
as  depreciation  entirely   provided  for. 

Should  a  case  arise,  however,  where  the  loan  p<'riod  is  too 
long  or  where  obsolescence  occurs  (the  latter  factor  having 
entered  largely  into  the  affairs  of  electricity  supply  under- 
takings), the  necessary  adjustment  should  be  borne  out  of  a 
reserve  for  contingencies,  which  ought  always  to  be  provided 
as  a  charge  against  revenue,  being  available  to  correct  any 
iinder-pnjvision  for  depreciation  by  liquidating  any  outstand- 
ing debt  on  plant,  &c.,  superseded  or  discarded,  and  to  meet 
expenditure  on  renewals. 

In  omitting  to  provide  power  to  borrow  for  working  capital 
the  Legislature  has  passed  over  a  vital  matter,  and  it  is 
difficult  to  understand  how  it  could  be  conceived  possible  for 
undertakings  to  carry  out  their  obligations  under  these  con- 
ditions without  acting  ultra  vires.  A  certain  amount  of  relief 
can  be  found  by  arranging  to  issue  monthly  accounts  for 
supply  to  all  large  consumers.  Where  a  bank  overdraft  has 
to  be  ohtamed,  costing  i61,3UO  per  annum  in  interest,  the 
position  could  be  met  by  a  loan  costing  in  all  jt'2,loi)  per 
annum ;  but  in  the  one  case,  at  the  end  of  'Mi  years,  conditions 
would  not  be  improved,  while  in  the  other  case  the  loan 
would  be  liquidated,  and  at  a  gross  extra  cost  of  i,'17,(XX)  the 
undertaking  would  have  accumulated  a  desirable  reserve  fund 
of   £30,000. 

Any  local  rate  relief,  either  direct  or  iudirect.  and  per 
contra  any  aid  from  local  rates,  is  unsound  and  actively  against 
the  real  interests  of  both  trading  and  non-trading  departments 
of  the  same  Corporation.  The  modern  tondcucy  in  Special 
Orders  is  towards  the  abolition  of  provisions  enabling  rate  aid 
or  relief  to  be  given  or  received.  The  risk  incurred  by  the 
general  body  of  ratepayers  nowadays  in  guaranteeing  loans 
for  electricity  supply  undertakings  is  a  small  one.  and  it  can- 
not be  too  strongly  urged  that  rate  relief  must  retard  develop- 
ment. To  use  it  as  a  means  of  indirect  taxation  is  to  depart 
from  the  prime  reason  for  its  establishment. 

Tlie  provision  included  for  limiting  the  surplus  in  any  year 
to  five  per  cent,  of  the  aggregate  capital  expenditure  deserves 
attention.  The  basis  adopted  seems  to  have  little  to  recom- 
mend it  and  a  better  basis  would  be  the  aggregate  capital 
expenditure,  less  the  value  of  plant.  &c..  superseded  and  dis- 
carded, or  the  total  revenue  is  thought  to  be  the  best  basis. 
With  the  slow  turnover  in  electricity  supply  the  maximum 
rate  of  surplus  would  have  to  be  higher  than  .5  per  cent.; 
1.5  per  cent,  is  suggested  as  being  reasonable  to  meet  the 
requirements  at  the  present  time,  but  taking  pre-wa--  figures 
this  percentage  would  have  to  be  increased,  probably  to  '20  per 
cent. 

Records  and  Slatutury  Form  of  Accounts. — One  of  the  most 
valuable  features  in  any  scheme  of  control  is  the  provision  of 
an  efficient  and  reliable  costing  system,  as  the  Ijenefits  derived 
by  concerns  that  have  invested  in  scientific  costing  machinery 
prove. 

To  a.scertain  costs  it  is  necessary  accurately  to  measure 
quantities  and  time  and.  in  addition  to  the  usual  apparatus 
for  checking  workmen's  attendance  and  for  measuring  stores, 
&c.,  sufficient  instruments  must  be  installed  on  the  water, 
steam,  and  electrical  systems.  A  quick  appredation  of  the 
position  is  very  necessary  to  enable  any  changes  desirable 
to  be  made,  so  that  any  benefits  theicfioni  may  be  realised 
without  delay,  and  although  all  records  may  be  most  carefully 
kept  and  balanced,  their  usefulness  is  to  an  extent  impaired 
if  they  are  not  available  quickly. 

The  broad  scheme  of  control  put  forward  by  the  Depart- 
mental Committee  on  the  Accounts  of  Local  Authorities,  whose 
report  was  issued  in  1907.  is  a  sound  one,  and  briefly  amounts 
til  this  :  Tliat  the  engineering  department  should  be  responsible 
for  the  policy  adopted ;  for  purchasing,  the  certification  of  all 
expenditure,  and  records  in  connection  therewith;  for  sales, 
the  certification  of  all  revenue  receivable,  and  records  in 
connection  therewith;  the  finance  department  to  deal  with 
the  actual  handling  of  cash  and  to  be  responsible  for  raising 
capital  moneys,  records  in  connection  ther<'witli,  &c.  Suc- 
cessful arrangements  can  be  made  on  these  lines. 

DUiribtitum  nf  Supplji. — The  market  for  electrical  energy 
is  the  consumers'  terminals,  and  though  production  can  be 
increased  enormously  at  low  cost,  the  means  of  distributing 
electrical  energy  will  probably  present  obstacles  to  its  economi- 
cal marketing  for  some  time  to  come.  Mains  extensions  are 
directly  covered  in  the  hS99  .\ct  by  clauses  21.  24.  and  2.5,  but 
were  such  provisions  strictly  adhered  to  or  enforced  the  under- 
takers concerned  would  he  the  first  to  feel  the  effect  of  such 
a  narrow  policy. 

It  is  extraordinary  that  the  average  business  man.  who 
accepts  the  commercial  principle  of  paving  interest  out  of 
capital  in  the  case  of  new  concerns  during  the  fir.st  years  or 
few  years  until  established,  shf)uld  so  often  criticise  proposed 
mains  extensions  on  the  ground  that  they  will  not  secure 
cnoiiu'h  revenue  at  once. 

Delivery  is  a  factor  that  cannot  be  overlooked,  as  a  wise 
and  far-seeing  policy  in  extending  mains  or  providing  reason- 
ably large  conductors  in   the  first  instance   may   result,  by 


Vol.  89.    No.  2,279,  July  29,  1921.]         THE     ELECTKICAL     REVIEW. 


163 


making  the  supply  available  quickly,  iu  business  otherwise 
impossible  to  secure. 

The  cost  of  cuMvortiny  plarit  to-diiy  is  of  the  order  of  MH 
per  kilowatt.  The  chauyiug  over  from  d.c.  to  a.c.  distribution 
IS  becoming  an  important  problem,  but  valuable  work  is  being 
done  by  carrying  out  all  mains  extensions  with  four-core 
paper  lead  cables  aifd  arranging  services  accordingly  (although 
operating  these  in  the  meantime  with  d.c).  thus  gradually 
building  up  the  skeleton  of  an  a.c.  network  to  utilise  when 
the  most  opportune  time  arrives.  In  this  way,  too,  the 
expenditure  necessary  i.s  met  gradually — a  valuable  help. 

Sales  and  Coiiimcrcial  Department. — The  absorbing  attrac- 
tion of  engineering  detail  would  seem  to  have  been  given  an 
unduly  large  proportion  of  the  management's  attention  in 
the  past;  more  surprising  effects  can  often  he  produced  on 
the  linancial  results  by  a  live  and  progressive  .sales  department 
that  is  succe.ssful  iu  extending  the  u.se  of  supply  and  increasing 
output. 

It  is  a  mistake  to  I'ely  on  catalogue  illustrations  to  show 
what  might  be  done;  the  effect  of  having  apparatus  available 
fur  actual  demonstrati(jn  is  of  noticeable  benefit.  Advantage 
ran  be  obtained  liy  studying  the  methods  adopted  in  up;to- 
date  retail  shops  and  stores  in  otber  trades.  The  industry 
is  particularly  fortunate  in  having  the  Electrical  Development 
Association  now,  and  provided  the  greatest  possible  u.se  is 
made  of  this  Association  the  help  so  obtainable  should  prove 
invaluable.  All  members  of  the  staff  of  an  undertaking,  from 
the  chief  engineer  downwards,  should  be  required  to  use 
electricity  for  service  in  their  homes.  There  is  nothing  like 
a  practical  belief  in  one's  wares  to  carry  conviction.  The 
retail  or  selling  side  of  electricity  supply  has  been  more  or 
less  left  to  look  after  itself  in  a  number  of  cases.  Service  is 
the  object,  and  though  the  supply  it.self  may  be  perfect,  the 
sales  results  are  liable  to  be  disappointing  if  consumers  do 
not  obtain  a  reliable  and  economical  means  of  achieving  their 
ends.  To  ensure  this  the  most  suitable  appliances  must  be 
installed,  their  -use  fiilln  understood ,  and  prompt  help  must 
always  be  available  to  deal  with  failure?,  and  defects.  Stress 
is  laid  on  the  miportance  of  a  maintenance  section ;  all  ccjm- 
plaints  and  faults  in  apparatus  should  be  dealt  with  imme- 
diately. The  value  of  this  can  hardly  be  exaggerated,  as 
sati,9faction  cannot  be  entirely  measured  by  a  good  supply,  and 
if  apparatus  in  use  does  not  fulfil  requirements,  very  often 
prejudice  is  created  against  electrical  methods.  Indeed,  the 
interests  of  the  consumer  and  the  undertaking  are  so  tied 
together  that  it  is  a  little  difficult  to  see  how  great  progress 
can  be  made  unless  powers  are  given  to  sell  and  hire-purchase 
the  various  fighting,  power,  heating,  cooking,  &c..  appliances 
.ind  to  carry  out  repair  and  maintenance  work.  Section  33 
of  the  1919  Act  grants  hiring  powers,  and  the  position  would 
be  very  much  helped  if  these  could  be  extended  at  least  to 
hire-purchase,  which  is  an  essential  part  of  any  scheme  of 
development  owing  to  the  cost  of  installations  and  apparatus, 
and  unless  cultivated  it  would  appear  that  the  domestic  uses 
of  electricity  (in  all  but  the  higher  class  of  residence)  must 
be  very  much  restricted  for  some  time  to  come. 

One  of  the  most  important  questions  in  administering  a 
sales  department  is  to  work  on  co-operative  lines  with  the 
local  wiring  contractors.  Every  effort  should  be  made  to 
secui'e  a  mutually  satisfactory  arrangement,  as  up  to  a  point 
the  interests  are  to  be  regarded  as  identical.  Both  parties  can 
l>e  of  great  assistance  to  each  other,  and  the  unfortunate 
position — almost  amounting  to  antagonism — in  some  towns 
IS  entirely  due  to  a  want  of  appreciation  of  the  dependence 
of  each  branch  of  the  industry  on  other  branches.  OeneraUy 
it  may  be  said  that  an  undertaking  should  not  tender  against 
the  wiring  contractors  so  long  as  sound  work  is  carried  out 
and  a  combination  is  not  formed  to  raise  or  maintain  prices. 

The  greatest  field  for  development  is  in  domestic  supplies. 
The  number  of  consumers  any  ui\(lertaking  has  connected 
compai'ed  with  the  nuinlier  <if'  dwellings  in  its  area  of  supply, 
in  the  majority  of  ca.ses  only  amounts  to  10  per  cent.,  and 
in  many  cases  it  is  even  less.  A  town  of,  say,  '200,000  in- 
habitants will  have  about  40,000  dwellings,  and  assuming  only 
half  this  number  electrified,  and  an  average  demand  of  but 
one  kilowatt  per  house,  the  resultant  demand  is  20,000  kilo- 
watts !  The  future  generation  of  hou.sewives  is  passing  through 
its  scbool  days  at  pre.sent,  and  with  the  inclusion  of  domestic 
economy  in  the  curriculum,  if  electrical  methods  could  be 
introduced  into  school  demonstrating  classes  this  would  be  of 
help  in  enabling  students  to  beconle  accu.stoined  to  the  uses 
ol  eleetiieity  and  to  realise  the  many  advantages  to  be  obtained. 
Ill  the  lightening  of  domestic  labour,  in  better  conditions,  in 
superior  cooking,  in  greater  cheerfulness,  and  general  all-round 
.  ronomy. 

Electric  vehicle  progress  is  an  excellent  illustration  of  the 
•:'nterprising  manner  in  which  municipalities  have  helped  to 
foster  the  growth  of  a  new  form  of  demand,  and  there  is  a 
big   future   for   the  electrically-propelled    vehicle. 

Lci/islatio7i.- -Since  the  ISSi  Act  a  further  Act  has  been 
passinl  practically  every  ten  years,  in  1S88,  in  1899,  in  1909. 
and  in  1919;  reasonable  criticism  arises  from  the  fact  that 
the  opportunities  provided  by  each  subsequent  enactment  do 
not  appear  to  have  been  taken  to  amend  certain  (;lauses  wdiich 
are  obsolete  and  which  under  the  altered  conditions  do  not 
secure    the   effect.?  desired. 

It  would  be  a  great  help  to  developmeni  and  a  progi-essive 
step  if  general  arrangements  could  bo  made  to  widen  the 
supply  areas  of  undertakers  by  enabling  them  to  deal  with 
surrounding  districts  which  could  be  economically  served  from 


existing  stations  without  the  need  for  creating  new  under- 
takers. A  large  number  of  "  fringe  "  Orders  have  been 
granted  under  Section  6  of  the  1909  Act,  which  have  been  very 
useful,  but  these  are  restricted  to  specific  consumers,  and 
there  is  a  need  for  expansion  on  the  lines  suggested. 

Unfortunately,  up  to  the  present  time  the  industry  has 
been  .starved — by  lack  of  cheap  capital,  by  its  small  revenues, 
and  by  the  absence  of  large  conceptions  of  enterprise.  It  is 
hoped  that  the  Act  of  1919  is  an  earnest  of  the  opening  up  of  a 
new   chapter. 

Discussion. 

Mr.  C.  W.  Charlesworth's  paper  was  read  and  discussed 
on  the  first  day  of  the  meeting  following  the  President's 
address,  and  Hah. IK  \V.  B.  Smith,  in  opening  the  discussion, 
agii-ed  w  ith  the  president's  appeal  for  clo.ser  co-operation  be- 
tween inunieipalitu's  and  companies,  but  he  pointed  out  how 
the  two  kinds  of  undertaking  differed  ina.smuch  as  the  com- 
panies could  repay  their  capital  wbeuever  they  chose,  whereas 
the  municipalities  bad  to  flo  -so  within  a  fixed  term  of  years. 
Their  costs  were,  tlieielme.  immediate  and  liighcr  than  these 
of  the  companies.  Miiniciiialities  must  be  allowed  to  do  more 
as  they  liked,  and  not  be  ^juided  by  Coii.imissioners  in  London 
(who  proliably  bad  less  experience  than  the  municipalities 
themselves) ;  they  must  be  allowed  more  latitude  with  regard 
to  their  loans  and  financial  affairs. 

Aid.  W.  Walker,  how'ever,  had  less  confidence  in  munici" 
palities  than  the  first  speaker,  and  was  of  the  opinion  that 
Corporations  should  be  very  closely  watched.  He  entirely 
disagreed  with  the  fatal  policy  expres.sed  in  Bailie  Smith's 
retrograde   speech. 

B.MLiE  Kennedy  (chairman  of  the  Gla.sgow  Electricity 
Committee)  hoped  the  meeting  would  not  assume  that  the 
propositions  put  forward  by  Bailie  Smith  were  those  held  at 
Glasgow.  He  thought  that  Corporations  should  be  held  well 
in  hand;  a  sinking  fund  was  very  necessary  as  well  as  a  depre- 
ciation allowance,  so  as  to  enable  their  engineers  to  spend 
money  more  freely.  He  had  confidence  in  their  engineers 
being  able  to  pay  off  their  debts. 

Aid.  J.  A.  G.  Beaumont  explained  the  manner  iu  which 
municipalities  were  placed  at  a  distinct  disadvantage  so  far 
as  raising  working  capital  was  (toncerned.  They  could  only 
do  that  by  creating  <i.  special  reserve  out  of  the  surplus  revenue 
at  the  end  of  each  year,  but  by  doing  so  they  might  place 
themselves  in  a  very  delicate  position.  Some  satisfactory  way 
of  solving  the  difficulty  would  have  to  be  found,  and  he  was 
glad  to  announce  that  they  at  Marylebone  had  commenced 
to  build  up  such  a  reserve,  which  he  hoped  in  time  would 
become  commensurate  with  the  size  of  their  undertaking. 

Mr.  S.  J.  Watson  thought  that  part  of  the  paper  which 
referred  to  the  sale  and  development  of  electricity  supply  was 
one  of  its  most  important  sections;  it  was  a  subject  which  had 
been  neglected  in  the  past,  and  no  tune  should  be  lost  in 
recommencing  activity  in  that  lespei't.  The  author's  sug- 
gestion that  accounts  .should  be  collected  monthly  would  ease 
the  situation  as  regarded  current  working  capital  very  con- 
siderably. Considering  the  conversion  of  a.c.  to  d.c.,  it  might 
be  assumed  that  the  generation  of  l.p.  d.c.  had  practically 
cea.sed.  'fbey  could  at  least  congratulate  thiem.selves  that 
the  price  of  electricity  had  only  advanced  by  IW  per  cent. 
notwithstanding  the  immense  increa.se  in  co.sts;  but  costs 
would  not  remain  at  their  present  high  level,  though,  of 
course,  pre-war  figures  would  not  be  again  reached.  Cost 
would  have  to  come  down  if  this  country  was  to  continue  to 
prosper.  He  endorsed  what  had  been  .s;iid  about  the  desir- 
ability of  inHHising  a  compound  charge  for  all  kinds  of  sup- 
plies, except  domestic  supplies,  and  gave  the  cost  of  installing 
plant  at  tbe  i>r<'sent  time  as  i"27,  .i'is,  or  £•£.)  yvT  kW.  includ- 
ing land,  water  arrangements,  sidings,  &c..  with  a  probahility 
of  the  figure  falling  w  ithin  the  next  1'2  months  to  .t'"25  |)er  k\V. 

Mr.  B.  E.  HoADi.EV  did  not  agree  that  difficulty  was  experi- 
enced in  finding  current  working  capitjil  during  the  first  years 
of  an  undertaking's  existence.  His  undertaking  was  only  now, 
after  .some  20  odd  years,  finding  any  real  di.saiivantage  in  that 
restM^t.  The  Commissioners,  however,  could  give  them  no 
relief,  neither  could  they  do  .so  with  regard  to  the  method  of 
charging  for  supply.  He  estimated  that  only  by  imposing  a 
<-harge  of  from  Kid.  to  l.sd.  jvr  kWh  would  such  classes  of 
premises  as  shops,  &c.,  commence  to  be  remunerative  on  a 
tlat  rate  system.  The  Commissioners  had  eventually  allowed 
him  to  charge  Is.  pev  kWh  for  the  first  90  hours,  and  after 
that  5d.  on  the  maximum  demand  system,  but  he  had  no  idea 
how  th(>y  ha<i  managed  t<»  do  so,  l)ecaus<>  they  had  previously 
mronneii  him  that  they  had  no  (it>wer  to  make  any  couee.ssion 
of  lliat  si;rt.  lie  was  glad  to  ajinouuce  that  they  now  had  at 
Maidstone  an  automatic  sub-station  Ux-ated  2.5  miles  from  the 
generating  station  which  was  oivrating  with  complete  satis- 
faction. 

Mr.  A.  H.  DvKES  thought  that  the  crux  of  the  whole  problem 
was  the  provision  of  capital,  and  the  subject  of  working  capi- 
tal had  not  l)een  sufficiently  emphasiseil.  It  would  In?  a  great 
step  in  the  right  direction  if  they  could  bring  pressure  to  bear 
on  rarliament  so  that  the  Electricity  Commissioners  could  be 
given  power  to  readjust  methods  of  charging,  wliich  was  p.irti- 
cularly  required  in  the  case  of  the  smaller  undertakings.  The 
difficulty  would  not  be  solved  by  the  domestic  Uvid,  as  was  so 
often  argued. 

Tin'  CuAMtMAN,  Major  H.  Richard.son,  M.C.  jxiinted  out 
that  they  were  not  striving  to  obtain  a  price,  no  matter 
whetheii  it  was  Id.  or  2s.,  but  a  susicm  of  charging. 
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Mr.  C.  W.  Charlesworth,  in  reply  to  some  of  the  points 
raised,  explained  that  he  had  nut  advocated  the  postponement 
of  the  repayment  of  capital.  The  matter  of  the  sinkin;; 
fund  wajs  made  clear  by  tlie  lii-st  set  of  curves  in  his  paper. 
but  after  all,  tliat  was  only  a  small  part  of  the  total  chaiye.'^ 
to  lie  met.  With  regard  to  working  capital,  that  diiliculty 
could  be  overcome  l)y  boiTowinjj  for  the  pur|X)se.  and  auto 
matically  creating  a  reserve. 

At  the  conclusion  of  the  discussion  a  meeting  of  the  chair- 
men members  (only)  of  the  I.M.E.A.  was  held. 


ANNUAL   DINNER. 


The  annual  dinner  of  the  Association  was  held  at  the  Hotel 
Cecil  on  Thursday,  .luly  rilst.  The  pre.<sident;  Major  H. 
Kichardson,  F.H.S.K.,  occupied  tlie  chair  and  there  was  a 
large  attendance  of  member.s  and  guests,  including  all  the 
Electricity  Connnissioners  and  many  other  distinguished  mem- 
bers of  the  electrical  industry.  .After  the  loyal  toast,  proposed 
by  the  president.  Kir  .loHX  b.\i;Ll.  propo.'^'ii  the  toast  ot  tlie 
Incorporated  Municipal  Electrical  .Association,  expressing  the 
regret  of  the  Connnissioners  at  their  being  the  nucouscious 
cau.se  of  depriving  the  .As.sociation  from  nieetmg  at  the  Institu- 
tion of  Electriral  Engineers  by  the  prolongation  of  the  inquiry. 
He  expressed  their  pleasure  at  meeting  old  friends  and  enjoy- 
ing the  comparative  rest  of  that  delightful  entertainment. 
The  Electricity  Commissioners,  he  .said,  had  concentrated  upon 
the  work  that  was  formerly  done  by  live  Government  depart- 
ments, together  with  the  developments  that  had  been  arrested 
by  the  war;  on  top  of  that  came  the  new  legislation  and  re- 
organisation of  electricity  supply.  Those  who  had  had  the 
misfortune  to  attend  the  London  inquiry  had  listened  to  a 
number  of  chameleon-like  schemes,  and  out  of  this  melee  they 
could  .see  the  expediency  of  crystallisation  from  the  fluid 
element — he  bojied  that  the  perfect  crystal  would  be  born. 
Nineteen  years  ago  he  was  president  of  the  .Association ;  now 
he  was  one  of  the  few  lionorary  mend)ers,  a  distinction  which 
he  genuinely  valued.  The  experience  which  he  gained  on 
the  Parliamentary  Committee  of  the  .Association  proved  of 
value  in  his  practice,  and  might  to  some  extent  have  led 
to  his  attaiimient  of  his  present  post.  The  Association  now- 
wielded  a  really  great  influence.  Had  not  this  and  other 
Associations  been  organised  it  would  not  have  been  possible 
to  deal  with  the  emergencies  that  arose  during  the  war  period 
and  the  industrial  crisis  that  followed.  A  va.stly  greater  de- 
velopment would  occur  in  the  years  to  come,  for  which  they 
must  fit  themselves,  and  he  imploreil  the  members  not  to 
look  at  the  problems  in  their  <listricts  in  a  purely  parochial 
.spirit,  but  to  adopt  a  wider  vision  iinil  assist  the  Commis- 
sioners in  meeting  tlie  jirobleins  with  which  they  wonkt  be 
confronted.  He  paid  a  tribute  to  the  splemlid  war  service 
of  his  old  friend  .Major  Riehardsoit.  who  bad  been  privileged 
to  go  over.seas  and  to  gain  the  Military  Cro.ss.  In  conclusion, 
he  reminded  them  that  each  had  a  great  and  common  duty 
to  perform  in  the  rehabilitation  of  this  country  as  a  gre.it 
indu.strial  nation  and  as  the  financial  centre  of  the  civilised 
world.     He   believed   that   in   that  new   era  electricity    supply 


would  be  one  of  the  key  industries  which  would  contribute  to 
the  prosperity  of  the  country. 

Hesponding  to  the  toast,  Major  Eichardson  said  they  had 
hail  a  very  serious  and  businesslike  meeting  this  year,  working 
the  whole  time.  He  could  answer  Sir  John's  very  kind  re- 
marks at  some  length,  but  all  would  agree  that  he  had  already 
done  it  in  his  lu.'siclential  address.  Electricity  supply  was 
undoubU>(lly  going  to  be  a  vast  industry,  and  he  believed  that 
their  enthusiasm  would  make  it  a  success.  The  way  was 
being  poiuted  out  by  the  Electricity  Commissioners,  of  whom 
they  were  proud;  and  they  were  grateful  that,  due  to  their 
{jersonality,  they  were  not  likely  to  cultivate  that  quality  of 
(loverument  departineiits  called  prudence,  but  which  he  called 
"  frigid  insensibility."  lie  concluded  with  thanks  to  Sir 
,lohn  for  bis  encouraging  remarks  and  to  Capt.  Hankey  for 
the  hospitality  alTorded  to  the  Association  by  the  Institution 
o(  Mechanical  Engineers. 

-Aid  W.  Wai.keh  proposed  the  toast  of  "  The  Visitors,"  and 
remarked  that  the  pajiers  that  had  been  read  were  second  to 
none  in  the  history  of  the  .Association;  they  formed  a  mo-st 
valuable  contribution  to  the  industry.  Pie  had  no  doubt  that 
the  eiirve  of  progress  would  resume  its  natural  direction. 
They  had  every  confidence  in  the  Commissioners,  and  closer 
Working  between  the  companies  and  municipalities  was  already 
iiianirest.  They  came  together  on  the  di.strict  and  nationiil 
(iiiiiniissions.  and  found  that  both  parties  were  netissaiy  In 
Ihe  piiblie  interests.  He  .spoke  as  the  chairman  of  tlu'  X:iIional 
.loiiil  Council  and  Board.  The  work  of  those  Couiuils  had 
taken  oil  the  hands  of  the  members  much  individual  work,  re- 
placing if  by  collective  bargaining.  He  a.sked  them  to'  re- 
member that  the  Board  and  Council  were  their  direct  repre- 
.sentatives.  and  that  their  decisions  .should  be  recognised. 
otherwi.se  they  would  slip  back  into  the  old  position ;  9,i  jx'r 
cent,  of  the  undertakings  had  accepted  their  decisions,  and  he 
asked  the  small  minority  to  remember  that  they  were  pai-t 
of  a  great  industry,  and  their  action  might  injure  the  whole 
of  it. 

Mr.  .1.  S.  HlGHFlELD,  resiKinding  to  the  ttxi.st.  said  he  ad- 
mired the  extraordinary  patience  with  which  the  Commis- 
sioners had  li.stened  to  the  exceedingly  complicated  problems 
put  before  them  during  the  past  few  weeks.  He  had  him.self 
been  a  member  of  the  .Association ;  since  then  he  had  worked 
for  companies,  and  he  could  not  say  how  pleased  he  was  to 
read  the  president's  remarks  in  his  addi-ess,  aiming  to  bring 
the  companies  and  municipalities  together.  It  did  not  matter 
who  did  the  work,  so  long  as  it  was  well  done.  'Tlie  prosperity 
of  the  manufacturing  indu.stry  in  a  large  measure  dejiendecl 
upon  the  supply  engineers.  Tlie  man  with  money  was  the 
need  of  the  moment,  and  the  only  way  to  make  a  man  with 
money  was  by  making  prolits.  The  municipal  men  reali.sed 
the  iinporiance  of  pmlit ;  and  witln.iit  it  private  companies 
could  not  exist. 

The  rKESlDENT  propo.sed  the  health  of  the  hon.  secretary, 
.Mr.  C.  R.  Cramb,  remarking  th.it  his  work  was  done  in  the 
background,  but  they  .should  let  him  know  they  were  gr.-iteful. 
Mr.  Cramb  briefly  acknowledged  the  to.ast,  and  thanked  the 
members  for  their  assistance  in  making  the  meeting  a  success 
after  the  inevitable  postponement. 


THE     TRAMWAYS    AND    LIGHT    RAILWAYS    ASSOCIATION. 


ANNUAL    CONGRESS. 


(Concluded 
Hlectric  Arc  Weldint^, 
Bv  Hej,kv  .M.  Sau;ks,  M.I.K.K.  (Alixtrad.) 
Tkamwav  engineer.*!  have  made  as  extensive  use  of  arc  welding 
lor  repairs  and  maintenance  work  as  anyb(xiy.  It  is 
only  by  trial  that  its  limitations  can  be*  defined,  and 
from  the  results  of  trials  which  are  not  wholly  success- 
ful, le.ssons  may  be  learned  which  will  either  widen 
tlie  usefuhies.s  of  the  method  oj-  show  definitely  what 
it  cannot  be  expected  to  do— both  useful  results.  The 
author  illustrates  this  by  some  instances  of  non-success, 
showing  that  it  was  not  arc  welding  that  failed,  but  an  ill- 
considered  application  of  it.  (ienerally,  when  it  is  sought  to 
repair  a  pait  which  lias  failed  from  repeated  bending  .stresses. 
or  other  rever.sed  stresses,  the  repaii-  should  be  carried  out 
by  reinforcing  the  part,  which  can  very  often  be  better  done 
by  welding  on  a  reinforcement  than  by  other  means.  This 
is  not  an  admission  that  arc  welding  is  useless  for  such  repairs, 
but  a  warning  that  it  should  not  he  expected  to  accomplish 
impossibilities.  No  one  would  expect  to  make  a  permanent 
repair  in.  .say.  a  brass  piece  which  had  failed  in  such  con- 
ditions, by  making  a  butt  braze  across  tlie  fracture. 

If  a  part  has  failed  owing  to  some  unusual  accident,  it  is 
quite  sufficient  and  reasonable  to  make  a  welded  repair  wliicli 
restores  the  normal  section.  If  a  part  has  failed  under  its 
normal  working  conditions,  it  should  lie  .sought  to  make  the 
welded  repair  of  such  a  character  as  to  reinforce  the  part 
against  the  working  stresses.  J'articularly  it  is  undesirable 
to  put  a  weld  in  such  a  position  that  considerable  binding 
stresses  come  upon  the  weld  itself.  'The  weld  metal  may. 
and.  if  the  work  is  properly  done,  will,  unite  thoroughly  with 


)rom  puyc  K-i3.) 

the  original  metal.  It  may  also  match  fhc  chemical  com- 
position of  the  original  metal.  Iiut  it  may  very  probably 
have  somewhat  ditl'ereiu  mechanical  properties,  and  such  a 
diH'erencc,  even  if  to  the  advantage  of  the  weld  metal,  will 
jiroduce  .some  concentration  of  stre.ss  in  the  neighbourhood, 
exactly  as  a  sudden  <-hange  of  .section  in  a  stres.sed  member 
concentrates  this  stress.  It  is  easier  to  give  due  application 
to  the.se  ))rincij)les  by  the  use  of  welding  than  by  any  other 
method  in  a  great  many  cases. 

Some  relatively  recent  applications  of  arc  v\elding  for  coo 
striiclional  |iiirpo.ses.  as  distinguished  from  repairs,  include  thi' 
building  iiji  of  latticework  masts  or  poles  by  arc  welding 
ordereil  by  an  electricity  supply  company  fca-  transmission 
lines.  .A  welded  mast  of  this  kind  has  a  greater  initial  stitt'ness 
than  a  riveted  mast;  there  is  a  .saving  of  weight  over  a  riveted 
structure  of  about  10  iser  cent.;  the  .speed  of  iiiamd'acture  is 
higher  than  for  riveting,  and  the  total  cost  of  manufacture 
is  about  40  per  cent,  less  than  that  of  a  riveted  mast,  or.  sax  . 
one  can  buy  three  welded  masts  for  the  cost  of  two  rivelcil 
masts. 

.Anotlier  direction  in  which  a  good  start  has  been  made  is 
steel  structural  work.  During  the  last  two  years  .several  steel 
buildings  have  been  erected  in  this  country,  and  others  abroad, 
in  which  welding  takes  the  place  of  riveting,  and  for  large 
jobs  the  process  olTers  very  con.siderable  advantages. 

The  \M'lding  method  has  advantages  which  jirobably  have 
been  hardly  realised;  the  facility  of  riveting  dominates  the 
design,  which  requirements  add  to  the  weight  of  the  structure, 
.sometimes  to  quite  a  large  percentage,  and  more  to  the  cost 
of  materials. 

It  is  possible  to  design  memliers  which  conld  not   possibly 
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be  riveted  l)Ut  cau  bo  welded  very  reiuldy.  Tin;  lacility  u( 
design  eonduecs  to  economy  in  the  eost  of  nraterial,  becaubi> 
standard  sections  can  be  utilised  throughout  with  no  parts 
cut  to  special  shiipca  and  dimensions,  which  special  parts  cost 
much  more  than  their  weight  value.  auU  irequcntly  cause 
cumulative  delays.  There  is  a  considerable  saving  of  labour 
cost  by  welding  as  against  riveting  in  this  kind  of  work. 

Long  lengths  of  steam  pijw  have  been  made  up  with  welded 
joints  and  givo  complete  satisfaction.  A  rather  newer  develop- 
ment is  the  welding  up  of  large  steel  pijX'S  for  hydraulic  power 
woik,  add  tr>ts  have  satished  those  who  are  doing  large  work 
ol  this  kind;  [ireparations  arc  in  hand  for  the  welding  of  well 
over  1(10  miles  of  very  large  pipi'  which  will  be  welded  on  the 
longitudinal  seams  and  circumlerentially  at  the  joints. 

.\noHicr  application  is  the  welding  up  of  steel  wheels  for 
heavy  motor  vehicles,  including  omnibuses,  and  it  may  be 
possible  to  lighten  and  cheapen  the  construction  of  ear  bogies 
and  frames  by  a  skilful  application  of  welding  in  place  of 
riveting  and  bolting.  This  seems  worth  the  consideration  of 
tramway  engineers  and  car  builders.  Many  broken  truck  side 
frames  have  been  arc  welded,  and  have  stood  up  well  in  service, 
so  that  it  seems  that  the  effects  of  the  shocks  and  vibrations 
to  which  cars  are  subject  are  quite  well  withstood  by  arc 
w-elding  properly  done. 

Spei  ially  technical  points  of  welding  technique  arc  of  interest 
•..I  iiartiou  engineers,  because  they  indicate  a  wider  applica- 
lidii  111   the  art,  and  they  are  also  of  scientific  interest. 

In  this  country  the  use  of  covered  electrodes  for  arc  welding 
has  been  developed  much  more  fully  than  elsewhere.  The 
Americans  for  some  reason  are  extremely  sceptical  about  the 
advantages  of  covered  electrodes.  Certainly  bare  electrodes 
are  cheaper,  and  perhaps  as  long  as  one  confines  arc  welding 
to  work  on  mild  steel,  where  a  weld  metal  of  nearly  pure  iron 
meets  the  requirements,  quite  good  work  can  be  done  witli  the 
bare  electrodes.  But  I  am  sure  that  properly  covered  elec- 
trodes give  better  welds.  I  think  this  is  especially  the  case 
when  alternating  cmTent  is  employed. 

The  covering  protects  the  electrode  and  the  work  around  the 
are  also  from  oxidation.  If  the  covering  is  of  proper  com- 
position it  acts  as  a  flux,  which  not  only  protects  the  hot 
surfaces  from  oxidation,  but  unites  with  any  oxides  into  a 
fusible  slag.  This  slag  should  be  so  much  more  fusible  than 
the  metal  that  it  will  rise  rapidly  to  the  surface,  and  not 
remain  entangled  with  the  molten  metal,  forming  a  slag  inclu- 
sion and  a  {Mint  of  weakness  in  the  weld. 

By  properly  relating  the  chemical  composition  of  the  cover- 
ing, i.e..  eventually  the  slag,  to  that  of  the  electrode  and  the 
metal  to  be  welded,  chemical  action  will  take  place  between 
the  slag  and  the  molten  metal,  which  will  give  the  latter  a 
liiial  composition  closely  approximating  to  that  of  the  stock 
inclal,  so  making  a  homogeneous  joint.  Doubt  has  been  cast 
(in  thi.s  claim,  but  I  have  been  convinced  of  its  soundness  by 
tlio  results.  For  example,  arc  welding  on  cast  iron  has  been 
^^I'lierally  considered  as  somewhat  unsatisfactory,  because  the 
Held  metal  is  much  more  nearly  a  pure  iron  in  composition 
.111(1  structure  than  a  cast  iron.  It  is,  however,  quite  possible. 
by  using  an  electrode  and  a  covering  (both  of  proper  and 
related  composition),  t«  deposit  a  weld  metal  which  under 
I  be  microscope  is  indistinguishable  in  structure  from  typical 
cast  irons.  The  electrode  is  not  a  cast-iron  one,  but  the 
resulting  weld  metal  is  a  synthetic  cast-iron  produced  by  the 
reaction  between  the  slag  from  the  covering  and  the  metal  of 
(be  electrode.  Similar  results  have  been  obtained  on  a  number 
I'l  s|i(>(ial  steels.  Manganese  steel,  of  particular  interest  to 
iviiiianiiit-way  engineers,  can  be  satisfactorily  welded  by  a 
liK.pcr  ('(imbiuation,  and  it  is  quite  consistent  with  well-known 
laets  in  st<'el  met;ilhirgy  that  this  should  be  the  case.  In  all 
modern  steel-making  processes  the  slags  play  a  most  important 
part  in  controlling  the   composition  of   the  metal. 

\ll  elei  liddc  coverings  which  reiilly  flux,  contain  either  silica 
.il  >(iiiie  iither  body  which  combines  with  iron  oxide  to  produci' 
I  iiaac  11 II  1(1  slag.  Molten  iron  in  contact  with  air  (besides 
licuig  oxidised  by  the  oxygen)  absorbs  nitrogen,  which  remains 
ill  the  metal  as  a  nitride  of  iron,  in  the  form  of  thin  plate's. 
It  is  believed  that  these  nitride  plates  make  the  metal  brittle. 
\iiiericans  make  a  good  deal  of  this  nitride  formation,  and 
^late  that  the  compound  is  always  present  in  arc  welds. 
\iiieriean  are  welding  is  almost  entirely  done  with  liare  elec- 
t Hides,  .so  that  there  is  nothing  to  keep  the  air  away  from 
I  he  hot  metal.  Electrodes  with  fluxing  coverings  protect  the 
bdt  metal  from  air  contact  to  quite  a  large  degree.  Hene<', 
lliero  is  not  only  less  oxidation,  but  also  le.ss  nitrogen  ahsorp- 
lum.  and  welds  made  with  such  electrodes  show  very  much 
less  evidence,  of  iron  nitride  than  those  made  with  bare  elee 
(  odes,  which  is  a.  consider,! ble  gain,  because  there  is  strong 
■  videnee  tliiit  nitrogen  is  a  bad  constituent  of  slecl  in  respi'ct 
111  meehanieal  qualities. 


DiSCDSSION, 

Mr.  R.  .T.  Howi.EY  said  that  electric  welding  would  play  nn 
important  part  in  tramway  work  in  the  future.  He  would 
hke  to  know  what  was  the  effect  of  phosphorus  and  sul|)hur 
in  the  rails  with  regard  to  arc  welding.  He  had  read  that  an 
increase  of  these  in  the  rail  was  apt  to  lie  against  the  mak- 
ing of  a  good  weld,  and  it  was  important  from  the  point  of 
view  of  the  specification.  Was  it  ne.essary  absolutely  to 
remove  the  rust  before  welding,  or  would  the  effect  of  the 
high  temperature  be  such  as  to  drive  out  the  oxide  and  com- 
bine it  with  the  silica  and  so  have  no  deleterious  effect  upon 


the  wold?  He  also  would  he  glad  to  know  whether  it  was 
possible  to  harden  the  tread  of  the  rails  by  applying  welded 
metal  to  it.  He  was  glad  to  hear  Mr.  Sayers  eay  that  man- 
ganese steel  could  he  welded,  because  he  had  heard  Sir 
Kobert  Hadlield  say  that  he  had  not  yet  found  a  satisfactory 
method  of  doing  this.  Arc  welding  certainly  gave  very  much 
more  satisfactory  results  than  oxyacctylene  welding;  that 
might  be  due  to  the  fact  that  in  the  cast?  of  the  latter  local 
action  was  possible,  and  this  affected  the  surrounding  metal, 
which  should  be  avoided. 

Mr.  A.  NoiiTO.N  said  the  inventor  of  stainless  steel— Mr. 
Harry  Brearley— had  said  that  thi.s  steel  would   not  weld. 

Major  J.  C.Ai,Liwui.i„  speaking  with  regard  to  electrodes,  rc;- 
comnu'iided  the  use  of  the  very  best  that  could  be  obtained. 
The  cost  of  electrodes  was  very  small  compared  with  the  total 
cost  of  the  job.  For  instance,  on  a  i''i(XI  joi)  the  eost  of  the  elec- 
trodes might  be  £%  and  on  another  job  i'o  out  of  £'300.  Where 
large  quantities  of  metal  were  dejiosited.  the  cost  would  b<! 
greater,  but,  generally  speaking,  it  was  wisest  to  use  the  very 
best.  A  great  many  experiiiunls  had  been  made  to  mftnu- 
facture  synthetic  cast  iron,  without  success,  but  there  was  no 
doubt  that  it  was  done  in  a  small  way  in  the  process  of 
welding,  although  it  had  not  become  a  commercial  operation. 
There  was  no  difficulty  whatever  in  depositing  manganese 
.steel,  but  there  was  some  difficulty  in  preventing  the  crack- 
ing of  the  metal  during  the  operation.  Considerable  heat 
must  be  used,  and  in  many  cases  it  was  impossible  to  jiet  a 
satisfactory  job  unless  the  work  was  pre  heated  before  wading. 
After  reading  some  extracts  from  a  report  upon  the  use  of 
eleetne  welding  upon  the  Belgian  Stato  railways.  Major 
Calilwell  mentioned  the  successful  u.sc  of  the  process  in  con- 
nection with  automobile  wheels  which  had  been  shod  with 
solid  as  well  as  with  pneumatic  tires.  Welded  wheels  had 
half  the  weight  of  an  ordinary  .sfeel  wheel  and  cost  less  to 
maintain,  ami  the  London  General  Omnibus  Co.  had  carried 
out  a  number  of  quite  successful  experiments  with  such  wheels 
in  actual  service. 

Mr.  W.  Thom  said  he  had  been  using  electric  welding  plant 
for  12  years,  and  he  did  not  consider  that  there  was  an 
undertaking  of  a  reasonable  size  that  could  do  without  one. 
Electric  welding  was  not  only  a  great  convenience  in  enabling 
repairs  to  be  carried  out  without  pulling  cars  to  pieces,  for 
instance,  but  it  enabled  repairs  to  be  carried  out  very  cheaply, 
and  a  great  deal  could  be  done  when  dealing  with  ordinai^r 
steel.  Where  special  steels  were  involved,  it  was  necessary  to 
have  special  electrodes,  but  he  had  been  able  to  make  some 
good  welds  on  manganese  steel  points.  His  experience  with 
regard  to  boilers  was  the  same  as  that  of  Mr.  Sayers.  and  in 
one  case  the  repair  had  lasted  the  same  time  as  the  boiler  did 
oriainally.  viz.,  0  years.  At  the  end  of  that  time  it  failed  again 
and  was  re-welded,  and  had  been  working  now  for  six 
months.  Another  application  of  electric,  welding  was  with 
regard  to  overhead  wire  standards,  it  having  been  found  im- 
possible to  fit  new  to])  sections. 

Mr.  W.  J.  Allen  referred  to  experience  in  America  where, 
he  said,  an  electric  welding  plant  was  regarded  as  an  essential 
part  of  the  repair  outfit  of  every  tramway  shop.  Bare  elec- 
trodes were  practically  standard  in  America,  and  he  thought 
the  bare  electrode  deserved  just  as  much  credit  for  bringmg 
the  art  to  its  present  state  as  the  coated  electrode.  The 
great  essential  was  to  have  a  constant  heat  and  that  could 
only  be  obtained  with  a  eoi^tant  voltage.  Therefore,  a  system 
had  been  devised  in  America  of  having  a  control  panel  in 
circuit  with  a  motor-generator  which  kep{  the  voltage  con- 
stant. He  had  not  experienced  any  trouble  in  welding  man- 
ganese, 

MrT  E.  H.  EowAitDS.  who  was  in  the  Chair  for  this  paper, 
said  he  had  been  electric-welding  for  ten  or  eleven  years,  and  it 
was  a  mystery  to  him  how,  in  these  hard  times,  a  tramway 
undertnking  could  do  witliout  a  plant.  There  was  hardly  any 
part  of  his  system  that  he  had  not  electrically  welded  at  some 
time  or  other  with  more  or  less  success.  He  was  not  yet 
convinced  with  regard  to  covered  electrodes.  Tliey  were  very 
much  more  expensive  than  bare  electrodes,  and  he  did  not 
agree  with  the  sjieaker  who  said  that  the  ex|>t'ns<>  of  electriHles 
did  not  matter.  Before  the  war  the  eost  of  bare  electrodes  was 
anything  up  to  i'l.'iO,  and  when  they  had  four  electric  welding 
plants  going  continuously,  the  expense  had  to  be  considered. 
He  liad  tried  all  sorts  of  covered  electrodes,  but  had  not  found 
that  they  gave  better  results  than  the  bare  ones,  and  for  tliat 
rea.son  he  was  continuing  to  use  bare  electrodes  except  in  special 
cases  like  manganese  steel,  when  ue  was  using  covered  elec- 
trodes more  or  less  successfully.  The  greatest  difficulty  tliey 
were  all  experiencing  was  to  get  the  correct  hardness  of  metal, 
especially  for  rail  w'elding,  and  although  he  had  tried  one 
or  two  systems  of  hanlening  the  metal  afterwards,  they  harf 
been  failures.  He  would  like  to  know  of'such^  a  process,  if  it 
existed.  With  cast-iron,  the  greatest  ditiicuity  was  that  the 
joint  was  generally  cracked  owing  to  the  intense  heat. 

Mr.  H.  M.  Sam'.us,  replying  to  the  discussion,  said  that  so 
long  at  the  proixirtions  of  pho.sphorus  and  sulphur  were  about 
the  same  as  in  ordinary  rail  steel,  there  was  no  effect  on  the 
weld.  Large  proiHirtions  would  be  injurious  to  the  metal  sur- 
rounding the  weld.  It  was  desirable  to  get  rid  of  rust  before 
welding,  but  it  was  not  necossjiry  to  have  the  job  cheniicall.v 
cU-aii.  lie  agreed  that  are  welding  was  better  than  o\y-acety- 
lene  welding,  although  (hero  was  u  sjiecial  field  for  the  latter 
in  which  arc  welding  could  not  touch  it.  Outside  that  field, 
however,  arc  welding   was  by  far  the  best.    The  voltage  of 
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the  arc  should  be  the  suiuUest  at  which  they  could  maintain  the 
current.  With  machine-operalcJ  arc  welding  he  had  seen  the 
voltmeter  needle  stick  at  J6  volts  lor  minutes.  It  was  difficult 
to  get  that  with  hand  weldinf!.  but  generally  speaking.  'JO  or 
•i.5  volts  would  be  found  quite  sulticient  and  should  not  be 
exceeded.  One  of  the  great  .secrets  of  arc  welding  was  to  keep 
the  voltage  low  and  work  with  as  short  an  arc  as  possible :  the 
shorter  the  better,  so  long  as  there  was  an  arc.  With  regard 
to  a  separate  machine  for  each  welder,  with  direct  current,  that 
was  the  only  satisfactory  method,  but  if  a.c.  was  being  us<(i, 
it  was  possible  by  the  jnoper  use  of  chokes  or  .something  equi- 
valent to  a  choke,  to  supply  a  nunil>er  of  welders  from  a  singU' 
transformer,  and  they  did  not  interfere  with  each  other.  An 
advantage  of  the  covered  electrode  was  that  better  results 
could  be  obtained  by  the  partially  trained  welder  than  with 
the  bare  electrode. 


CORRESPONDENCE. 


Lettert  receufd  by  ui  after  B  P.M.  ON  Tuesday  cannot  appear  uiUil 
the  foUowittg  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  hare  the  writer's  name  and  address  in  our  possession. 


Testing  and  Repairing  Magnetos. 

I  beheve  it  would  be  of  great  interest  to  a  large  number 
of  your  readers  to  have  some  discussion  in  your  columns  on 
the  subject  of  "  practical  testing  and  repairing  of  high -pressure 
magnetos."  There  has  recently  been  an  extremely  able  series 
of  articles  on  the  theoretical  and  designing  sides  of  magneto 
work  in  your  paper,  but  as  far  as  I  am  aware  there  is  abso- 
lutely no'  hteratm-e  on  the  matter-  of  magneto  testing  and 
repairing,  which  is  of  far  more  general  interest,  and  ot  huge 
importance  at  the  present  time,  when  the  number  of  magnetos 
is  daily  increasing,  and  one  would  imagine  that  something 
like  a  standard  system  of  handling  repairs  would  have  been 
evolved.  I  venture  to  say  that  at  the  present  time  hardly 
any  two  shops  handling  repaii'  work  adopt  the  same  system, 
and  the  great  majority   have  no  system  at  all. 

in  the  hope  of  starting  a  prohtable  discussion,  I  would 
invite  the  opmions  of  your  readers  on  the  following  every-day 
jobs  in  magneto  repairing.  What  are  the  best  methods  of 
testing  for  each  of  the  following?  :  — 

Low  insulation  resistance  of  armature  liable  to  lead  to 
breakdown    to  earth. 

Earth  in  windings  (without  disconnecting  or  unwinding 
anything),  and  how  to  determine  whether  in  primary  or 
secondary. 

Punctured  condenser   (without  removing  from  armature). 

To  mention  only  ths  first  of  the.se — low  insulation — one  firm 
I  know  of  employs  a  50*J-V  "  megger  "  to  test  for  this  (surely 
a  hopeless  test  applying  500  V  to  a  winding  which  will  have 
to  stand  JO,00(J  V  or  thereabout.s).  .\nother  connects  the 
armature  core  to  one  side  and  the  winding  to  the  other  side 
of  a  3/16  in.  .spark  gap  energi.sed  by  a  coii  and  accumulator; 
and  yet  another  employs  a  small  step-up  transformer  giving 
5,000  V.  A  similar  variety  exists  in  the  means  adopted  for 
the  other  tests.  All  the  tests  mentioned  entail  disconnecting 
the  windings. 

To  come  to  repair  work,  the  same  firm  which  uses  the 
500-V  megger  for  testing  makes  .t,  practice  of  never  attempt- 
ing to  remove  a  ball  race  in  order  to  put  on  a  new  slip  ring ; 
it  simply  breaks  it  oft  and  fits  both  a  new  ring  and  a  new 
ball  race.  .■Another  firm  always  attempts  to  remove  the  ball 
race  intact,  but  only  succeeds  in  one  case  out  of  five,  and 
usually  with  much  loss  of  time;  its  method  is  to  grip  the 
race  in  the  vice  (sometimes  with  the  aid  of  jaw  liners  suaped 
to  fit  the  race),  and  then  drive  the  shaft  out  with  a  hammer 
and  soft  punch,  but  the  race  usually  breaks  directly  it  passes 
off  the  larger  diameter  of  the  shaft  on  which   it  is  fitted. 

Examples  of  this  kind  could  be  made  to  cover  pages  of 
your  paper,  but  sufficient  has  been  said  to  show  that  at 
present  many  shops  arc  doing  this  class  of  work  in  a  hap- 
hazard and  inefficient  manner,  and  a  good  discussion  would 
do  much  to  clear  the  air  of  the  magneto  shop  from  this 
disease. 

Mag. 

July  aOi/i,  39-21. 


Dr.    K.   K.   Rideal's   Kuuk  on  Ozone. 

Your  reviews  on  b(xjks  subnjittrd  U,  m>ii  are,  ;is  ;i,  rule,  so 
fair  and  justified  as  to  disarm  any  critici.',in  <jn  thi'  pait  of  your 
readers,  but  I  am  imix-lled  to  draw  your  att<;iition  to  what 
I  consider  ia  a  very  thoughtless  or  careless  remark  which  has 
been  made  by  the  reviewer  in  the  last  paragraph  of  his  review 
on  the  above  book    (.June  24th  issue). 

During  the  period  covered  by  the  last  few  years  the  value 
of  ozone  apparatus  and  plant  sold  to  the  writer's  knowledge 
amounts  to  not  less  than  £2,(m.(m  (two  million  pounds). 
The  capital  of  the  companies  eniploved  in  these  operations 
is  in  the  pejghbourhood  of  probuMy  "another  jei.000,000  (one 


milUon  iK)unds),  and  has  given  and  is  giving  direct  and  indirect 
regular  employment  to  some  thousands  of  persons,  each  of 
whom  may  bo  taken  to  represent  the  support  of  an  average 
of  two  others.  Surely  this  is  more  than  an  imaginary  promise. 
It  is  an  actual  performance,  however  prosaic  it  may  appear 
to  your  reviewer. 

1  agree  that  too  small  a  proportion  of  spaee  in  this  or  any 
of  the  other  books  on  ozone  which  have  been  published  during 
recent  years  is  devoted  to  the  really  interesting  and  practical 
subject  of  actual  application.  On  the  other  hand.  1  can  readily 
sympathise  with  the  authors.  The  usual  channels  for  glean- 
ing information  are  more  or  less  clo.sed,  for  the  reason  that 
many  of  the  valuable  commercial  technical  apiilicafions  are 
the  "result  of  long  and  special  technical  research,  often  in- 
volving very  large  financial  expenditure.  The  successful  user 
is  not  anxious  to  disseminate  his  hardly-gained  knowledge 
far  and  wide  for  the  benefit  of  his  competitors,  and  ultimately 
to  his  own  undoiag.  This  may  appear  selfish,  but  it  is  human 
nature.  Over  and  over  again  I  have  supplied  apparatus,  as 
to  the  ultimate  use  of  which  I  am  kept  in  the  dark,  although 
I  may  have  a  shrewd  suspicion  as  to  the  purpose  for  which 
it  will  be  ajjplied.  You  will,  I  am  sure,  agree  that  it  would 
be  wrong  if  I  were  to  publish  any  details  or  information  ou 
these  matters. 

Again,  I  am  constantly  consulted  regarding  processes  in 
which  ozone  can  be  employed.  After  prolonged  research, 
many  of  these  mature,  but  there  again  my  hands  are  tied. 
Other  makers  of  ozone  apparatus  in  ^reign  countries  are  in 
a  similar  position.  So  that  the  author  of  a  book  on  ozone 
can   only  deal   with  generalities. 

I  disagree,  however,  with  your  reviewer  to  this  extent. 
Sufficient  general  information  is  given  in  this  book,  to  prove 
to  the  interested  reader  the  various  and  multitudinous  direc- 
tions in  which  ozone  can  be  applied,  and  if  his  interest  be 
real  and  not  academic,  it  should  stimulate  his  zeal  to  in- 
vestigate the  subject  further  or  to  employ  a  capable  person 
for  that  purpose.  I  may  perhaps  illustrate  my  meaning  with 
a  single  example — the  manufacture  of  synthetic  vanillin  from 
isoBUgenol.  This  article  is  now  made  in  very  large  quantities, 
is  a  profitable  industry,  and  is  the  direct  result  of  some  years 
of  close  study.  It  is  hardly  likely,  how-ever,  that  the  manu- 
facturer of  vanillin  is  going  to  publish  the  details  ot  his 
industry  so  that  Tom,  Dick,  or  Harry  can  start  in  opposition, 
and  commence  where  he  now  is. 

If,  as  I  take  it.  Dr.  Rideal's  idea  is  to  stimulate  interest 
which  will  result  in  individual  research  and  further  profitable 
application  and  use  ot  ozone,  then  I  believe  he  has  done  his 
"  bit  "  and  done  it  well. 

The  use  of  ozone  in  air  purification  is  growing  very  rapidly, 
and  may  now  be  taken  to  be  the  result  of  beneficial  experi- 
ence as  differing  from  curiosity  or  experiment. 

The  result  is,  in  my  opinion,  only  in  a  very  small  degree 
psychological.  It  is  to  a  much  larger  degree  physiological. 
The  presence  in  the  air  of  only  a  minute  percentage  of  ozone 
is  sufficient  to  destroy  the  foul  emanations  ot  body,  lungs, 
&c.,  which  to  a  large  extent  are  the  usual  cause  of  discoiafort 
in  crowded  places.  Although  a  high  concentration  of  ozone 
may  be  necessary  for  instantaneous  sterihsation,  yet  pro- 
longed contact  with  such  a  dilute  mixture  as  is  used  in  ordinary 
ventilation  will  make  a  very  marked  improvement.  This  is 
shown  in  the  use  of  ozonised  air  in  food  preservation,  and 
the  fact  that  moulds  will  disappear  in  places  when  ozonised 
air  is  introduced.  The  fact  that  moth  can.  in  time,  be  cleare'' 
from  flour  mills  by  the  use  of  ozonised  air  may  also  be  taken 
as  further  proof. 

Of  great  interest  to  electrical  engineers  should  be  the  fact 
that  the  alternating  current  for  production  of  ozone  has  a 
lead  inn  power  factor,  so'  that  the  extended  use  of  ozone  ap- 
jiaratus  on  an  alternating-current  system  should  be  helpful 
and   profitable. 

The  electrical  industry,  with  a  few  notable  exceptions,  has 
hitherto  shown  a  lamentable  lack  of  interest  in  the  subject 
of  ozone.  It  has  treated  it  much  in  the  same  manner 
as  the  farmer  treated  the  egg  supply.  It  ia  a  subject  which 
can  be  turned  to  profitable  and  pleasiu'able  account,  and  it 
needs  only  the  stimulating  .a.ssistance  of  the  leading  (electric) 
lights  in  each  of  our  cities  to  make  its  u.se  become  (inpular 
and  general,  not  only  for  air  purification,  but  also  the  hundred 
and  one  indiistiial  applications  for  which  it  is  eminently 
adapted. 

Pdward  I.,  Joseph. 

Ix)ndon,  S.W.  

Reduction  in  Price  of  Lamps. 

I  .should  be  interest<Ml  to  know  whether  any  of  your  readers 
have  been  able  to  get  rebatt^s  for  stocks  of  lamps  held  on 
February   1st,   1921. 

I  hear  that,  in  some  cases  where  firms  have  "  pegged 
away."  they  have  obtained  the  full  rebate. 

I  have  adhered  to  my  decision  of  IVbruary,  1921,  to  buy 
no  further  supplies  of  "  ring  "  lamps,  and  further,  I  am  now 
passing  no  orders  of  aay  kind  to  any  of  the  T.L.A.  lamp 
manufacturers. 

I  should  be  glad  to  hear  from  firms  willing  to  take  the 
same  attitude  as  mvself. 

C,  Culmer  Hodges, 

Electricitv  Works,  Dawlisb. 
July  19th.  192J. 
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Charges  for  Service  Mains. 

I  This  is  a  question  which  has  been  very  difficult  for  central- 
'  station  engineers  to  solve,  especially  during  the  war.  The 
'  trouble  has  been  brought  about  by  the  abnormal  increase  in 
I  prices,  in  some  cases  300  ix;r  cent.,  of  labour  and  material, 
:  whereas  we  have  been  restricted  in  our  increased  charges  for 

energy  supplied,  and  cousequently  some  one  must  pay  at  some 
j  time  or  other. 
'     I  quite  agree  with   "  J.   A.  G."  that  there  is  a  wide  field 

in   picking    up   the   working-class   dwelling-houses,    but   some 

cheap  though  efficient  method  must  be  adopted.  If  excava- 
;  tion  has  to  be  made  fur  every  new  service  to  each  house, 
\  it  is  quite  out  of  the  question. 

If  the  mains  are  run  along  the  buildings,  one  tapping  must 
i  serve  at  least  a  dozen  or  more  houses,  tappmg  in  \\.  T.  boxes 

or  by  looping-in  a  service  for  each  customer,  but  here  again 
'  we  are  restricted  owing  to  the  property  being  "  private," 
I  and  we  must  not  only  obtain  permission  but  pay  wayleaves, 
I  with  which  I  do  not  agree. 

>  When  legislation  bars  our  way  to  progress  we  have  no 
i  alternativ«  but  to  pay. 

Central  Station  Engineer. 
July  Idth.  1921. 

Trade   Cards  and  Trade  Discounts, 

On  sending  to  town  for  some  fans  our  man  was  asked  about 
some  goods  that  had  been  supplied  on  our  card  previously. 

These  goods  were  not  for  us.  but  someone  who  had  one 
of  our  business  cards  had  apparently  walked  in,  paid  cash, 
and  got  trade   discount. 

Cannot  something  be  done  to  stop  this  practice,  which  is 
very  unfair  to  legitimate  traders? 

If  firms  would  only  supply  goods  to  a  written  order  from 
traders  having  accounts  with  them  it  would  soon  cease,  but 
apparently  the  average  wholesale  firms  do  not  trouble,  and 
they  ask  no  questions,  so  long  as  they  receive  cash. 

.\  man,  not  in  business,  told  the  writer  yesterday  tiiat  he 
finds  it  very  easy  to  get  hold  of  business  cards,  and  that 
by  presenting  one  and  paying  cash  he  can  get  goods  at  trade 
prices. 

S.  G.  Allen  &  Son, 

Gravesend. 
Jidii  l-lnd.  19-21. 

Oil  Consumption  and  Prices. 

In  connection  with  a  prospective  price  war  on  lubricating 
oils,  the  following  paragraph  appeared  in  the  Daily  Mail  of  the 
18th  inst.  :  — 

"  On  an  average  a  l,0UO-h.p.  engine  will  need  about  4,000 
gallons  of  lubricating  oil  in  the  course  of  a  year's  working.'' 
said  the  manager  of  Messrs.  Vickers-Petters,  Ltd..  the  oil 
engine  manufacturers,  to  a  Dailii  Mail  reporter  on  Saturday. 

"  The  oil  used  in  our  engines  costs  4s.  3d.  per  gallon. 
Cheaper  oil  will  represent  another  nail  in  the  coffin  of  steam 
power." 

Being  in  South  Wales  a  few  days  after  this  announcernent 
appeared,  the  writer  called  upon  the  chief  engineer  of  a  colliery 
and,  without  giving  any  reason,  inquired  the  amount  of  oil 
used  during  the  past  year  on  a  1,000-kW  turbine  under  his 
charge.  It  appeared  that  the  turbine  together  with  the  auxi- 
liaries used  seven  barrels— a  total  of  350  gallons.  It  may  be 
mentioned  that  during  the  year  this  turbine  ran  seven  days 
a  week  and  24  hours  per  day  for  98.0  per  cent,  of  the  total 
possible   time,  all   stoppages   being  vohmtary  ones. 

TTie  nail  appears  to  be  in  the  other  colRn. 

E.  F.  Butler. 

London. 
July  '2Sr(J,  1921. 

The  E.P.E.A.  and  Dover,  &c. 

It  is  rather  amusing  to  read  the  recent  advertisement  re- 
ferring to  the  breach  of  agreement  re  salaries  by  the  Dover 
Corporation. 

What  about  the  breach  of  agreement  or  promises  by  the 
E.P.E.A.  and  the  original  industrial  members'?  In  the  early 
days  the  E.P.E.A.  took  the  money  of  the  iudu.strial  members 
and  used  it  to  boost  up  the  positions  of  one  class  of  memliers 
oiilv— the  public  supply  station.s—  consequently  up  to  approxi- 
mately 1.-^  months  ago  about  one-third  of  the  original  E.P.E.A. 
memliers  had  resigned  bv  refusing  to  continue  suliscriptions 
for  which  they  got  no  benefit,  myself  amongst  the  number; 
this  was  admitted  by  the  .secretary  at  a  meeting  of  the  Midland 
section  which  I  attended. 

Now  for  more  amusiMnent.  A  few  months  ago  the  E.P.E.A. 
was  very  active  witli  advertisements  calling  meetings  of  in- 
duptrial  engineers  with  a  view  to  now  memliers.  It  has  now 
apparently  dawned  on  the  E.P.E.A.  that  it  would  not  matter 
two  pins  if  all  its  members  went  on  strike,  as  engineers  could 
be  got  from  the  industrial  side,  and  particularly  men  who  have 
been  with  the  large  turbine  and  electrical  manufacturing  com- 
panies, to  run  all  the  public  stations  in  the  country— exit  the 
E.P.E.A.  !  Station  operation  is  only  routine  work— there  is 
nothing  in  it;  but  if  the  public  stations  ;jo  on  iucreasim;  their 
charges  to  lOd.  per  unit  for  lighting,  and  more,  the  E.P.E.A. 
members  will  fade  away  for  want  of  ^Aork.  You  cannot  sell 
electricitv  at  lOd.  per  unit. 

Wske  Up, 

My  mh,  IWl. 


Dishonest  Employers. 

I  should  be  glad  to  know  if  any  readers  can  tell  me  of  a 
private  inquiry  agency  which  specialLses  in  confidential  re[)orto 
on  employers,  for  the  benefit  of  prospective  employes. 

If  there  is  no  such  agency  there  ought  to  be,  and  I  feel 
inclined  to  establish  one.  1  have  been  victimised  by  a  dis- 
honest employer;  I  had  to  decide  on  acceptance  of  the  post 
rather  hurriedly,  but  if  I  had  been  able  to  get  a  correct  report 
from  someone  m  resiwnse  to  a  telegram,  no  doubt  I  w<iuld 
have  kept  out  of  it.  as  1  very  soon  found,  when  too  late,  that 
I  was  up  against  a  chief  with  a  bad  reputation.  Prevention 
is  better  than  cure. 

Justice. 

■Jidu  -Mth,  1921. 


Abnormal  Meter  Records. 

With  reference  to  Mr.  R.  Forrest  Preston's  letter  in  your 
i.ssue  of  .July  Ist  re  "  .\bnormal  Meter  Records,"  and  in  line 
with  "  iVrranti's  "  letter  in  your  issue  of  July  15th,  I  beg  to 
submit  the  following  solution  :  — 

That  an  error  in  reading  the  meters  was  made  by  someone 
« ho  was  not  used  to  meter  reading.  Tlie  meters  evidently 
register  to  one-tenth  of  a  unit,  and  tliis  has  been  taken  as 
units  (i.e.,  1.0). 

The  readings  for  March,  1921,  should  be  12.3,  9.8.  11.5,  10.5, 
20.2,  22.8.  9.3,  and  13.9. 

Tbeo.  R.  Kernick. 

Pontypool. 
July  IGtIi,  1921. 

[This,  we  believe,  is  unquestionably  the  correct  solution  of 
the  mystery.  That  a  large  number  of  meters  distributed  over 
a  network  should  simultaneously  give  records  tenfold  the  nor- 
mal must  obviously  be  due  to  no  fault  of  the  instruments. 
but  to  some  external  agency  common  to  them  all— viz.,  the 
reader.  Messrs.  Ferranti  inform  us  that  they  have  had  plea- 
sure in  presenting  a  prize  of  one  guinea  to  the  writer  of  this 
letter  indicating  the  correct  solution.— Eds.  Elec.  Rev.] 


Leeds  Electrical  Training  Centre. 

Re  your  note  in  the  issue  of  -Uily  22nd  cm  the  con.struction 
of  a  20,tKI0-volt  transformer,  &c.,"  by  the  above  centre,  are 
we  to  understand  that  this  work  is  the  everyday  thing  or  quite 
si)ecial.  and  how  much  is  done  by  skilled  staff  and  by  the 
trainees  themselves? 

What  is  the  value  of  a  trained  ex-soldier  in  a  commercial 
workshop   along.side  a  competent  man? 

Is  the  department  run  on  business  lines  or  school  practice. 
md   was  the  job  a  success  first  time,  or  after  several  trials? 

What  was  the  result  of  the  discharge,  total  breakdown,  or 
flash  over? 

Rotary, 

July  2o(/i,   1921. 


Metric  System  in  Japan. — With  reference  to  the  note  on 
this  .subject  in  a  recent  issue  of  the  Board  of  Trade  Journal,  the 
Board  has  now  obtained  a  translation  of  the  recent  Japanese 
Law  (No.  71  of  1921).  the  object  of  which  is  the  ultimate 
substitution  of  the  metric  system  of  weights  and  measures 
for  the  present  Japanese  system,  .\mong  the  provisions  of  the 
new   law  are  :  — 

.irticle  1.— The  unit  of  measurement  shall  be  the  metre  and 
the  unit  of  weight  the  kilogramme  (these  are  substituted  for 
the  "  shaku  "   and  the  "  kwan  "). 

Article  2.— The  meter  shall  be  determined  by  the  standard 
metre  delivered  to  the  Imperial  Government  in  accordance 
with  the  Metric  Treaty,  and  the  kilogranune  by  the  standard 
kilogramme  delivered  to  the  Imivrial  Government  according 
to  the   Metric  Treaty. 

.irticle  5,  Clause  2.  provides  that  weights  and  measures  or 
standards  of  measurement  not  in  accordance  with  the  new 
law,  or  with  IniiH-rial  Ordinances  bas<><l  on  that  law.  may 
not  be  used  in  business  transactions  or  for  purixises  of  certi- 
fication  iniless  otherwise  determined   by  Imiwrial  Ordinances. 

Articles  6  to  14.— In  the  old  law  these  imposed  certain  re- 
strictions on  the  manufacture  and  sale  of  weighing  and  measur- 
ing appliances,  provided  for  the  official  inspection  of  such 
appliances,  and  set  up  regulations  regarding  the  sale  of  poods 
marked  with  their  net  weight.  In  the  new  law  the.sc  arc  all 
retained. 

Penalties. — Among  tlie  penalty  sections  of  the  law.  it  is 
luovided  by  .\rticle  15  that  ivrsons  infringing  Clause  2  of 
.\rticle  5  above  are  liable  to  a  fine  not  exceeding  100  yen  or 
a  police  fine. 

f^upvlemeotary  .irticlen. — Tlie  date  of  enforcement  of  this 
law  will  be  det<'rmined  by  Tmivrial  Ordinance,  llie  weights 
and  measures  in  common  u.s(>  hitherto  may  continue  in  use 
for  such  n  period  as  will  be  determined  by  Imperial  Ordinance. 
A  copy  of  the  law  may  be  inspected  at  the  Department  of 
Overseas  Trade  (Development  and  Intelligence),  35.  Old  Queen 
Street,  London.  S.W.  1, 
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for    remote 


trol    of    electric 
:uit."       W.    E. 


18,575.  "  .Automatic    relajKiperated    sla 

motors."  C.  G.  A.  Woodford.    July  8th. 

18,578.  "  AsytKhtOnous  elcetro-molors."    L.  Segal.    July  8lh 

18,.t84.  "  Device   for    inJic.iting    interruptions    in    electric   cir 

Iwtlonl   and   M.  Goldsarb.  July  8th. 

1R,.W9.  "  Electric  accumulators."    A.  Dinin.    Julv  8th 

IK.tiUl.  "  Electrical  power  transmission   apparatus"     \V     I     \I..M..r.h  1  , -L- 

(.\eul.ind  I'atcms,    Ltd.).     July  8th.  "  •  J-   .Mi-nirsh-J..cksui 

W.eOi.     "Sparking    plugs."     C.    A.   West.     July   8th 

!h™      "  kI":™  ""'""^'T"   }■  "*•  ^'-  ^'"'"8'  ^"^  '"'■  R-  «"''•    J"lv  9th 
Steven     July  sTh™  "'"'™""'  '"^  '■Kernating^urrent  electric   motor.."    J.   A 

.M"d!*®july*i?h!"'"'""^  "■'  '"^'"'•"""*   '"^  internal-combustion  engines."    F 
July"*h".    "^^^''"'    "■='"s">l=«ion   or    reproduction   of    sound."     S.    G.    Brown 

18.677.     "Electric    contacts    or    switches."     W     Blenheim       lulv    llih 
Juiy- mh."  '^'«'^'^""8""*"    "■  R-  Jon'S,  W.E.  Lawton,  andC.  E    \\WI, 
lFranee'',\MaS''3ist.)''''''"""^      apparatus."      Da      ca      Dutilh.      July     llth. 

.'c"Lam"b^r'^''Tulfllth"'"'  '^"""'"""^   '"■•    internal-combustion    engines." 


E.   C.   R.    Marks    (Akt.-Gcs. 
July    lllh.     (Germanv, 


II.  C.    Lambert.     July  llth. 

18.73ti      "  Oil.filled    high-tension    insulators, 
l.r.wn,  bovcri  el  Cic.).     July  llth. 

Ju{y"imh."im)""    ^""""^    '^""'■"     ''•    ^'■"''' 

Js'r^'     ■'■■  l\7X'"^    "-"suring    instru.nents."    J.    W.    Record.     July    12,h. 

18,705.         Electric   press  switches."    J.    H.    Gath.     July  12th 
^^18,758.     "Electric   heaters."     W.    M.    May   and    May    &    Padmore,    Ltd.     July 

Wsif     "  ^!«"-'"">-P'-'>P^»=''    lawn-mower."     L.    N.   Raven.     July    12,h. 

W^at  and^'D%.'  wfSrS'^lriSit'    '^-    "'"^   '°    ■"-'^"'"■"     "■    « 
!fi«      ;;  f '"=■"'  "^'"^h""     C.G.    Bennett.     July    12th. 

.JSrs."^'^:r'^:--?i.:'^^r--ir^---.an5^^^^^^^ 


(Bait    Manufacturin{4 


12th. 

Co'.):*^'uly"lft'"'"'=""*''    •"""-■-'•    J-    V.    John 

m^     i.'o"'"'  """='««■"    J-   Hall   &  Co.  and  G.  F.  Ostins.     July  12th 
Dih';TNa.ion"arprula;[cT'o.r''j:iy*f2th^""^^"'-'  '"  "^   — ■"     ^-   " 
an^.^'^^ion^l^Kma-c'cllufy-'i^.r""^^    '""''^'   ™'°""     ^-    «■    D^"" 
and'-^neral^'Eirc^L^'ct  TuTTLr'"     ''"'"''    Thomson-Hous.on   Co.,    Ltd.. 
^18,8ti8.     "  Electric   heating  device."      P.   Grant.      (R.   F.  Zimmermann).     July 

W'g^'     "'ll^'f   f°"'''"^'°""     '^^    D.   Shuter  and  W.  S.  Smith.     Julv  12,h 
R."M'.-'-kam^i'^^'^ru'ryS2T"=""'     '°^     -If-propelled     vehicles    and 'vessels." 

}r'q?-1"     .'.'  n'"'''  ."^'"    ''"'"S^"    J-    S""-     J"ly    13.h. 
an^'gie.^;^;!-^:  'jul^^^  ""^—    J"  B"<i.ey.   F.  Poun.ncy 

E,ecir^-Co.,^ffirrcl/re;Hr°^^"5,rn'ut;:urfnrk°',™/^^^^  '^--^^ 

ESc;'.'7„c'.r  'juriatr"  ---  ^L^ic'' ci"!^ ^:^: 
a„!f'?f:^ropofr;:^!\^ckr^:c;icr(c^-  st']1^^^-'  «•  •=•  '^""-. 

Mrn^S'lSr^"-'"-  »'  -ai^'i'^on^atm^ltm  or  its  alloys."  Q, 
El'c;rL'co'.)'"7uly'  Sh'""='"  ''""^''  Thomson-Houston  Co  ,  Ltd.  (General 
anlrr-Me'l'd^rt^l^'-isrh"-''™"'    ">    «'^Phone   recording   da,a."     J.    Manley 

IS  975.     "  Means    for    indicating    adius,„,,„,    „„    „„,„,  ,      ,     , 
"'l8  9»"-  -n-    "•    Da-kcr  and  ^.   St'one  &  (^o.^L^d'^Jul^'ls ;"""'"    ^'"'^'^ 
Julv'Tlih.     '-'-'^■'■Sh-ng  and  heating  systems 'for  rail^s.  &c'"    A  Spenser 

IS;  "  iJ^ii^'gUfi^^,^^^;  j^i^/^l-;r  i)^  '\  "°-i'-  J"'^  '*•"■ 

n.ction."    J.  Scott.    July  14ih  ="^'"<:    switch    and  plug   and   pocket  con- 

|-a'"ky,!^-  Julytt'h-"'"^  '""""'"•  ^P"^"'"*!  P'"fi  -"  -"ginc  tester."  S.  W 
and"'"(S;.    L,d.^""i"uV;™4.h'    '""^'"'"    ""''    '""S^'^"    fi""™"'^"      Siemens    Bros 

D.TthHsli;:;^"^^^^:'^:!"'^^,:-^;;'"'^'  *'■■  '"^p^o-  ^y«'cm 


ilectric     Co.,     Ltd.'  (Western 


;g: ::  ^rcu^rdL;;^-Tt!-:igL[-^i;-r  '"■^"- 

.r'c"'?^;  .nc',"^'I'%7rh.'"-"  ^'"-"  E'--'^  Co.!  L.d!';wes,e.n  Elcc 
Ju!yT4';h."'''"^*"=  '""'^''"•"  «■  O'"*-'.  J.  Oldham,  and  O.  Oldham 
T.'Mifnes._";°,ri5|g:°'  '"    ^'"•''^  •<>— «   and    motors."    W.   Aldred   and 

!?''.^^   "  '['ji^rmionic   valve   devices    &c  "     R-.rfi^    r  ■      ■ 

and  J.   Scolt-Tagcart.     Julv    15ih  Communicalion    Co.,    Lid 

I  ■  ' Vv'.        Inermionic   va  vc   devices    &c  "    b,h;~  /- 

July  15th.  "evicts,  ac.       Radio  Communicalion   Co.,    Ltd 

July-'lth.     ^*"'''"    'or  electric    circuits."    V.    Breeze,    West    &    Co       1  „, 
.^r^gedflqrir;^  rJ:irj:;y!5.,r-   "^^    "-"^   <^-   *«'i    a.!    Form 

lJ..ffl7.      .protective  devices    for    ,i.„ 

^B^  ..ectri,ues  du  Vord  "t';:^..'";;:!;' a^j"")- „^-^;;^,- 

.Mull'ard;    Ju^y'lsTh"""   '='"'"    """-''  R=<"o  Valve   Co.,    Ud..   and  S.   R. 


1»,2J9.        Electric  ^heating    devices    for    internal    combustion    engines,   &c." 


W-  ^-.Davies  and  E.'h.'X  Dub^y.'"luly"T6"h 
I  ,',%■  Apparatus  for  metal  vapour  rectifiers 
July  ^16th.     (Germany,   July    31st,   1920.) 

liiiGO      "  n,^.';''.^.""'';  ''?'■  .P^'^'inS  .alarms."     R.    Dittmayer.     Julv    Ifiil, 
coiuluc.urs."    F.  Urennecke     jlii;  16th  '   ""-"'"^   •h'->>--Phasc    higl,.,,,„i 


Schuckcrlwcrke. 
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pt^^d-arVbriSg^-rr^n  :;:bj::;^:nr^-^i;^.';-.^^";:t^--  -"'  '^ 

xsxs. 

f^^a^^Ha^  -^'si^^n^tl^t^    19l^''X,S^:j    "^--'     "^^    J- 

J. s;khe^Ta^:'=s:;':;i;!^i8iirs;;:  [jc^.^-p"  -"-•■■ 

19X8. 

22,622.     "  Methods   of  and   means  for  reducing   the   laeeinc  current   c„    .r, 

Bar"v^  ln7"k%^"'VT'''"l   '"''"^"°"   ™'°"  and  the?  like  "HA    7" 
uSo.)  ^  September    5th,    1919.     (Addition     to    ik  703 J.' 

Lamk^:    Oc^iber'29,h,"'ii^2S!'"fl6l«6T'     '"     '^""""    ""'"'""■"    ''^     '•■ 
.),...0.     "  Wireless  signalling."     F.   A.   Kolster.     March    31st,    1916.     (137,(169.) 

IBSO. 

19^'-  ^ii^il")"   '"""'"'"'   ^"1    '"e    like."     W.    H.    Sandford.     January    6th, 

Hjf  kc^g^i'^^b^u^  ti;:^'^"'a^sr'  ''-'"^  -"«<=  "-'"-••■ 

LvfhUig'.^JSrSU)'"'^    apparatus."      Westinghouse     Lamp    Co.       February 

27g%9:";Sd:^o;tiissr^,i39.5ST""^'"'""  ^--^  ^"^  '•^^'--y 
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(141,688.)  Australasia     Proprietary,     Ltd.     April    4th,    1919. 

9,486.     "  Electric   condensers 
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Manufacturing    Co.,  '  Ltd.,    J.    Savin™  and    I     R 

(Addition   to  129,563.)    (165,669  ) 
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Dubili. 


J.   Allbright 


Co.,    Ltd.      April   lllh. 

:iichic,   W.  Ritchie,  .uul 

R.  Bolton.    April  13th, 

Automatic     Telephone 
lllh.     April    14th,     1920. 

April   15th,    1920. 

d    L.   J.    AllbriglH. 


W.    Uren.     M:,y  17i|i, 


■a4'^9'i'°""' ^ '-^^"'i^^'  ae'Ciiiw:  (i56,07fl:) 

l1,.,.,-,.„       t!  ,   '"fasuring    instruments."      W.    Clarks    nnrl  rio.l..    m 
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y  -ist,  laaj.     (Divided  application  on   162,353.)    (165,730.) 
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Tim  E  lcthlual  Rkview.  I 
U.dU.   NcKKiim  Bt'".  I    Mtki 


]t  is  always  instruitive  to  hear  what  other  people  think 
about  one,  even  though  it  be  proverbial  that  listeners 
never  hear  any  good  of  themselves.  It  may  be  wondered 
whether  there  is  not  a  subtler  moaning  in  this  saying 
than  that  which  is  apparent  on  the  surface.  For  if 
Bill  Jones  were  to  hear  it  said  of  himself  that  he  was  a 
splendid  chap,  energetic,  hardworking,  resourceful,  and 
generally  a  paragon,  to  be  feared  by  his  enemies,  envied 
by  his  rivals,  and  courted  by  his  friends.  Bill  Jones 
might  be  tempted  to  sit  back  and  say  to  himself  that  he 
might  as  well  take  things  a  bit  easier,  and  trust  to  his 
normal  energies  to  take  him  towards  his  goal  with  less 
efiort.  Such  a  result  would  be  just  what  a  rival  would 
be  very  desirous  of  bringing  about,  and  such  a  method 
might  well  be  the  only  one  by  which  that  end  could  be 
achieved. 

We   think   we   shall  be  justified     in     acquitting     Mr. 
Dwight  T.  Farnham  of  any  intention  of  that  kind.      In 
a  survey  of  European  industrial  conditions  now  before 
us,  being  a  reprint  from  the  transactions  of  the  Society 
')  of  Industrial  Engineers,  he  w-arns  American  industry  of 

what  it  has  to  apprehend  from  European  and  notabh' 
from  British  activities.  No  doubt  it  will  be  a  salutary 
tonic  to  our  kinsmen  to  be  told  that  methods  are  in  use 
in  very  large  concerns  in  Europe,  of  which  the}*  haVe 
only  recently  announced  themselves  to  be  the  originators. 
Ad/ertisMnent  page  xxx         "  l"  never    knew    what    a    desirable    and    healthy   child 

^    ^-^         Safety  First  was,"   says  Mr.   Farnham,    "until  I   met 

his  father  in  Italy,  in  Germany,  and  in  England." 

Well,  we  know  it  has  been  said,  though  we  forget  by 
whom,  that  an  American  thinks  his  country  the  finest 
in  the  world,  and  he  will  tell  you  so;  while  an  English- 
man thinks  his  country  is  the  finest  in  the 
world,  but  refrains  from  mentioning  the  fact, 
because  he  thinks  you  must  already  be  aware  of 
it  without  being  told.  And  salutary  tonic  though 
such  news  us  Mr.  Farnham  has  to  give  may  be  to 
the  American  nation,  gratifying  us  it  may  be  to  our 
self-esteem,  all  is  not  w-ell  with  industrial  conditions 
in  any  pai't  of  Europe,  and  certainly  not  in  Great 
Britain.  What  is  lacking  is  not  knowledge,  not  ability, 
not  tools,  not  even  reductions  in  wages,  since  wages  ar,e 
notoriously  higher  in  America.  It  is  the  will  to  work. 
Mr.  Punch  sardonically  hits  the  thing  oB  when  he  siiows 
Sir  Alfiod  Moiid  calling  a  halt  in  the  Government's 
JKiusing  programme  by  appearing  at  the  window  of  an 
iiutinished  house  and  saying.  '".Stop  work  ''  to  two  brick- 
layers who  are  lounging  and  taking  tl»eir  ease,  pipe  in 
mouth,  accepting  their  wages  and  not  giving  a  fair  day's 
work  in  return.  The  ca"  canny  policy  of,  among  other 
unions,  the  .V^.E.l'.,  wiio  are  saitl  to  fine  a  man  heavily 
for  doing  more  than  is  lield  to  be  a  day's  work,  or  for 
not  absorbing  all  the  time  allotted  to  a  job,  in  declining 
to  be  parties  to  a  Whitley  Council  for  the  engineering 
iiithistix.  and  in  adopting  a  sclfisii  view  generally,  is 
lino  of  the  factors  that  is  playing  liavoc  with  Britisli 
trade.  The  efforts  of  employers  to  make  cuts  in  wages 
that  cannot  be  warranted  by  the  cost  of  living,  as  in 
the  cases  of  coal  and  engineering,  have  the  natural  effect 
of  increasing  the  distnistfidiiess  with  which  i.ibour  re- 
[169]  D 
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gards  the  emploj-er  class.  It  is  the  besetting  sin  of 
selfish  narrow-mindedness  that  must  be  fought  against 
and  conquered  before  real  and  permanent  progress  can 
be  made. 

The  lessons  addressed  by  Mr.  Farnhum  to  his  Ameri- 
can friends  ought  to  be  taken  to  heart  by  British 
workers,  whether  employers  or  employed.  Forget  the 
words  of  praise,  which  will  not  do  you  any  good,  and 
think  of  the  home  trutiis  about  the  work  Germany  is 
doing.  Whatever  any  other  nation  can  do,  Britain  can. 
Whatever  any  otiier  nation  is  ihiing,  Britain  must  do 
sometliing  better.  If  industry  in  this  country  will  but 
ilo  itself  justice,  we  need  have  no  fear  for  tlie  future. 

The  Society  of  Industrial  Engineers,  of  which  Mr. 
Farnham  is  a  vice-president,  favours  us  with  a  brochure 
descriptive  of  its  activities,  which  are  numerous,  and 
cover  the  whole  ground  of  the  engineering  industry. 
The  scope  of  this  society  may  perhaps  be  best  appreciated 
by  a  statement  of  its  avowed  objects.      These  are  :  — 

I. — To  furnish  a  medium  for  bringing  ciut  original  con- 
tributions to  the  science  of   luunagement. 

n. — To  provide  an  organisation  through  which  peisous  who 
are  applying  scientific  methods  to  the  solution  of  the  problems 
of  production  and  distribution  may  exchange  views  and  co- 
ordinate their  etlorts. 

III. — To  co-operate  with  other  societies. 

IV. — To  codify  and  standardise  professional  principles  and 
practice. 

V. — To  develop  the  professional  standards  of  the  industrial 
engineer. 

VI. — To  promote  efficient  energy-conserving  management. 

VTI. — To  enhance  the  efficiency  and  prosperity  of  American 
industry. 

To  advance  these  laudable  objects,  two  national  con- 
ventions are  held  annually,  at  widely  separated  indus- 
trial centres.  At  these  conventions,  from  1,000  to  1,800 
industrial  executives  are  present,  together  with  en- 
gineers and  educators  from  all  parts  of  the  world.  They 
have,  in  addition,  monthly  district  meetings  in  the 
larger  industrial  centres,  and  issue  special  publications 
as  well  as  their  regular  Piocttdiiigs.  There  is  a 
Speakers'  Bureau,  the  duty  of  which  is  "to  furnish 
industrial  organisations  with  competent  speakers  on 
various  subjects  of  general  and  special  interest,  and 
with  programmes  of  subjects  selected  with  a  view  to  the 
promotion  of  efficiency  in  industry."  There  is  a  refer- 
ence library  in  Chicago;  and,  last  but  not  least,  there 
are  nine  committees,  dealing  with  research,  education, 
finance,  promotion,  fatigue  elimination,  publication, 
programme,  membership,   and  executive  matters. 

Here  is  an  example  that  ought  to  be  followed  by  in- 
dustrial engineers  in  this  country.  We  have  lately  seen 
the  first  issue  of  the  Journal  of  a  Society  which  exists 
in  Great  Britain,  whose  objects  are,  or  ought  to  be, 
somewhat  similar  to  those  enumerated  above.  The 
Society  referred  to  was  founded  about  three  or  four 
years  ago  to  promote  the  interests  of  those  engaged  in 
technical  pursuits,  but  up  to  the  present  little  has  been 
heard  of  its  activities.  We  do  not  wish  to  be  thought 
sarcastic  when  we  congratulate  the  Society  of  Technical 
Engineers  on  having  at  last  issued  something  over  its 
own  name,  which  can  be  read  by  the  ordinary  busy  en- 
gineer without  having  to  make  tedious  reference  to  a 
lot  of  other  documents,  wliich  he  may  or  may  not  have 
kept,  but  which  are  almost  certain  not  to  he  at  hand 
when  wanted.  We  have  not  been  invited  to  express  any 
views  on  this  society,  as  we  have  by  the  American  Society 
to  which  reference  has  been  made,  but  we  think  this 
a  fitting  occasion  to  observe  that  the  advice  once  given 
against  the  hiding  of  a  light  under  a  bushel  is  worth 
following,  not  merely  that  the  light  may  shine  before 
men,  but  that  it  may  not  extinguish  itself. 

It  may  be  true,  as  some  think,  that  the  Americans 
are  not  so  far  in  advance  of  us  as  some  .\mericans  would 
have  us  believe.  .Mr.  Farnham  is  almost  certainly 
right  in  his  observations,  and  probably  also  in  the 
deductions  to  be  drawn  from  thenj.  But  this  is  no  time 
for  self-complacency,  or  for  thinking  other  people  ought 
to  be  aware  of  our  good  qualities,  or  for  anything  but 
!<  spirit  of  real  hard  work,  and  a  determination  to  get 
on   witli   the  jolj  that  lies  before  us. 


It  will  be  remembered  that  some  little 
Recoastltotlon  time  ago  there  was  much  discussion  both 
ot  the  National  in  public  and  private  on  the  question 
Council.  whether    the   members   of    the    National 

Joint  Council  for  tiie  Electricity  Supply 
Industry  should  be  elected  direct  by  the  thirteen 
District  Councils,  instead  ot  by  the  emj)loyers'  asso- 
ciations. The  proposal  was  for  the  time  being  nega- 
tived. Now,  however,  the  National  Council  itself,  or 
rather  at  the  moment  the  employers'  side,  has  decided 
that  this  side  shall  be  enlai'ged  straightway  to  26  mem- 
bers (instead  of  12  as  at  present)  and  that  each  District 
Council  shall  nominate  thereto  one  municipal  and  one 
company  representative.  From  the  views  originally  ex- 
pressed by  the  District  Councils,  we  may  take  it  that  the 
proposal  will  meet  with  practically  universal  approval. 
It  will  certainly  weld  the  Whitley  system,  as  adapted  to 
the  electricity  supply  industry,  into  a  more  thoroughly 
sj-stematised  and  organic  whole. 

An  interesting  point,  and  one  which  can  hardly  be 
called  finally  settled,  is  what  the  Trade  Unions  will  do 
with  regard  to  their  side  of  the  National  Council.  Their 
view  as  expressed  in  the  National  Council  is  that  they 
are  satisfied  with  their  present  mode  of  election — and 
apparently  with  tlieir  present  total  of  twelve.  (The 
ine(|uality  numerically  of  the  two  sides  is  immaterial,  as 
all  resolutions  must  be  carried  by  a  majority  on  each  side 
independently.)  But  the  view  of  the  present  Trade- 
Union  members  of  the  National  Council  is  not  necessarily 
the  view  of  the  various  local  branches  of  the  Unions. 
Some  of  these  seem  certainly  in  favour  of  the  members 
being  elected  from  the  Trade-Union  members  of  the  Dis- 
trict Councils.  What  the  general  feeling  is  remains  to 
he  seen.  The  question  touches  on  one  of  those  smoulder- 
ing controversies  within  Trade-Union  circles — namely, 
the  movement  to  throw  more  power  into  the  hands  of  the 
rank-and-file  as  opposed  to  concentrating  it  in  the  hands 
of  a  small  Executive.  For  the  Trade-Union  members  of 
the  National  Council  to  be  nominated  by  the  local 
branches  would  obviously  score  a  point  for  the  democratic 
l)arty.  Anyhow,  this  is  a  matter  for  the  Trade  l.'iiions 
themselves  to  settle. 

This  method  of  electing  the  National  Council  is,  of 
course,  contrary  to  the  Whitley  Reports,  which  lay  it 
down  as  essential  that  the  employers'  side  must  he 
nominated  direct  by  employers'  associations.  But  how- 
ever cogent  this  recommendation  may  be  for  partially 
unorganised  industries,  the  electricity  supply  industry 
is  so  highly  organised  as  to  entitle  it  to  treat  itself  as  an 
exception,  especially  on  a  practically  unanimous  decision 
of  tlie  wliole. 


AcconniNCi  to  ;i  l''rcui-h  conlenipnrary, 
The  French        the   rei)orts  of    the  big  firms   manufac- 
.Manufacturing     turing  electrical    machinery    show   that 
Industry.  tliis  industry  is  in  a   jirivileged   situa- 

tion. Despite  the  general  crisis,  the 
crder  books  of  tlie  firms  continue  to  be  well  stocked,  and 
the  reduced  value  of  the  turnover  is  relatively  slight  as 
compared  with  1920.  This  favourable  situation  is  due 
jiartly  to  the  fact  that  quite  a  number  of  hydro-electric 
works  are  in  course  of  erection,  which  work  extends  over 
a  considerable  period.  In  addition,  the  industrial  re- 
construction of  the  devastated  districts  has  rendered 
necessary  the  preparation  of  a  special  programme  for  the 
electrification  of  the  industries  in  the  Niu'th,  and  steam 
power  generating  stations  are  being  constructed  or 
extended  in  these  regions  in  the  vicinity  of  coal  mines. 
The  supply  companies  also  report  an  enormous  expan- 
sion in  consumption,  as  contrasted  with  last  year,  and 
this  is  leading  to  a  large  demand  for  electrical  plant 
and   materials. 
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As  was  mentioned  in  this  journal 
'  Copper  Replac-  some  time  ago,  the  production  of  alumi- 
ing  Aluminium    nium  in  Germany  was  greatly  developed 

I  in  Germany,  during  the  years  of  war,  but  the  use  of 
the  metal  is  said  no  longer  to  command 
die  interest  which  is  desirable  for  the  advancement  ot  the 
I  iidustry.  The  principal  works  are  the  property  of  the 
Heich.  These  are  those  of  the  United  Aluminium  Works 
Jo.  at  Lauta,  with  an  output  capacity  of  12,000  tons  per 
mnum,  the  Horrem  works  and  the  Bitterfeld  works, 
;ach  with  a  capacity  of  3,000  tons,  and  the  Erft  works, 
ihaving  a  productive  capacity  of  12,000  tons.  The  Lauta 
livorks  is  based  upon  power  raised  from  lignite,  while 
itlie  Inn  works,  which  is  not  yet  producing,  was  erected 
jfor  operation  by  power  from  hydro-electric  works.  Al- 
though the  Lauta  works  was  established  for  the  working- 
up  of  clay  won  in  the  vicinity,  bauxite  of  non-German 
origin  is  mainly  used.  Hitherto  the  German  bauxite 
mines  have  not  been  able  greatly  to  develop  because  the 
; native  product  is  inferior  to  foreign  bauxite,  and  the 
'latter  is  offered  at  comparatively  low  prices  at  present. 
jThe  producers  of  aluminium  have  to  contend  with  great 
jdifficulties  in  disposing  of  the  output,  as  various  indus- 
Itries  are  unwilling  to  work  up  the  metal.  Thus,  for 
'instance,  high-pressure  transmission  lines  are  chiefJy 
I  being  made  of  foreign  copper  despite  the  fact  that 
overhead  conductors  of  aluminium  have  been  made 
for  many  years  past  in  the  United  States.  Since  the 
middle  of  May,  1921,  18,000  tons  of  American  copper 
has  been  imported  into  Germany,  whereas  the  stocks  of 
aluminium  amount  to  5,000  tons,  for  which  no  home 
market  can  be  found  owing  to  the  large  imports  of 
copper. 


As  a  result  of  a  consideration  of  the 
Indian  reports  presented  late  last  year  by  the 

Government  Stores  Committee  which  was  appointed 
Contracts.  to  examine  the  question  of  the  purchase 
of  Indian  Government  stores,  the 
Government  of  India  proposes  to  revise  the  system 
hitherto  in  use,  and  for  this  purpose  a  series  of  rules  has 
been  prepared  for  the  guidance  of  the  local  governments, 
although  the  rules  have  not  yet  been  brought  into 
operation,  pending  the  establishment  of  an  organisation 
by  three  officials  whose  appointment  has  been  sanctioned 
by  the  Secretary  of  State.  A  circular  has  been  issued 
to  the  local  governments  informing  them  of  the  pro- 
posed changes,  and  copies  of  the  letter  and  of  the  text 
of  the  projected  rules  were  recently  received  by  the 
Board  of  Trade  from  India,  and  were  set  forth  in  part 
in  the  Board  of  Trade  Journal.  The  three  principal 
rules  relate  respectively  to  the  encouragement  of  Indian 
manufacture,  the  production  in  India  of  manufactures 
from  imported  materials,  and  articles  not  manufaoturtni 
in  India. 

The  third  rule  is  certainly  the  most  important  from 
the  British  export  point  of  view,  as  it  lays  down  the 
principle  that  stores  imported  into  India  for  the  public 
service  are  to  be  purchased  through  the  London  Stores 
Department,  except  in  certain  specified  cases,  to  whicli 
additions  may  be  made  subsequently  as  experience  is 
gained.  The  rule  states  that  articles  not  n;ade  in  India 
t-iiould  be  procured  by  indent  upon  the  Stores  Dejiart- 
ment,  London,  except  in  the  following  cases:  (a)  When 
the  articles  are  already  in  India  or  are  on  tlieir  way 
out,  and  their  price  and  quality  are  not  unfavourable  as 
compared  with  those  at  which  similar  articles  could 
be  obtained  through  the  London  Stores  Department. 
When  the  total  value  of  the  articles  required  is  trifling 
it  iS  generally  desirable  to  purchase  them  locally  ;  {h)  in 
the  case  of  important  construction  works  placed  out  on 
contract,  articles  not  made  in  India  and  required  for 
the  carrying  out  of  such  works  may  be  supplied  by 
the  contracting  firm  provided  that  the  firm  is  included 
in  the  list  of  those  approved  by  the  Govornment,  and 
the  materials  are  subject  to  the  current  specifications 
and  tests  prescribed  by  the  Government;  (f)  plant  and 
machinery  and  component  parts  thereof  may  be  pur- 
chased   from   branches   established    in    India  uf   Hriti>h 


manufacturing  firms,  whose  names  are  on  the  list  ot 
the  London  Stores  Department  and  are  approved  by 
the  Chief  Controller  of  Stores,  India,  provided  that  the 
following  conditions  are  observed:  (1)  That  the  pur- 
chase is  to  be  made  by  the  Chief  Controller  of  Stores, 
India,  or  by  a  qualified  engineer  directly  responsible 
to  the  Government;  (2)  that  the  plant  and  machinery 
are  to  be  of  standard  patterns  such  as  are  ordinarily 
constructed  by  the  firm ;  (3)  that  the  branch  firm  main- 
tains a  staff  of  expert  mechanics  capable  when  so  re- 
quired of  erecting  and  repairing  the  plant  and  machi- 
nery; (4)  that  the  actual  cost  price  (exclusive  of  the  cost 
of  erection)  is  as  low  as  that  at  which  the  articles  of 
the  same  make  can  be  supplied  by  the  London  Stores 
Department;  (5)  that  the  cost  under  any  one  order  or 
detailed  estimate  in  respect  of  any  one  type  of  standard 
plant  or  machinery  is  not  to  exceed  50,000  rupees;  (6) 
that  when  test  or  inspection  is  necessary,  arrangements 
are  to  be  made  for  the  work  to  be  carried  out  by  the 
London  stores  department.  It  is  further  provided  that 
branch  firms  may  be  held  to  include  approved  selling 
agents  who  are  also  in  a  position  to  render  the  same 
kind  of  technical  assistance  in  India  as  the  actual 
branches  of  the  firms.  As  to  the  purchase  of  plant  and 
machinery  from  the  branches  of  British  firms,  the  view 
of  the  Government  of  India  is  that  the  establishment 
of  such  branches  will  encourage  the  development  of 
local  manufacture,  and  is  indeed  the  only  practical 
means  of  introducing  certain  specialised  forms  of  manu- 
facture into  the  country. 

Coming  to  consider  the  remaining  two  rules,  it  has 
to  be  noted  that  the  explanatory  memorandum  accom- 
panying them  states  that  it  is  the  policy  of  the  Govern- 
ment of  India  to  make  purchases  of  stores  for  the  public 
service  so  as  to  encourage  the  industries  of  the  country 
as  far  as  is  consistent  with  economy  and  efficiency. 
But  as  the  Local  Governments  are  practically  forbidden 
to  par  more  for  locally-made  articles  than  the  market 
prices,  or  to  grant  special  bounties,  and  as  indigenous 
stores  can  only  be  purchased  by  them  at  a  "  negligible 
excess  cost,"  it  is  not  easy  to  understand  where  the 
preference  given  by  the  first  rule  comes  in.  The  second 
rule,  too,  appears  to  be  even  less  encouraging  to  Indian 
industries.  It  deals  with  the  preference  to  be  granted 
to  articles  wholly  or  partly  manufactured  in  India  from 
imported  materials,  but  it  is  stated  not  only  that  the 
price  must  be  as  low  as  that  at  which  articles  of  similar 
([uality  can  be  obtained  from  the  London  Stores  Depart- 
ment," but  also  that  this  condition  is  less  favourable 
than  the  first  rule  with  its  preference  amounting  to  a 
"negligible  excess  cost."  The  three  rules  clearly  de- 
monstrate that  the  interests  of  indigenous  manufacturers 
are  not  to  be  financially  assisted  at  the  cost  of  the 
general  body  of  the  taxpayers. 


L.\sT  Friday,  as  foreshadowed  by  Sir 
The  London       .lohn  Snell,   the  intiuiry  in  connection 
Inquiry.  with    the    London   and   llome   Counties 

Area  was  brought  to  its  conclusion, 
having  occupied  a  total  of  26  days  in  a  period  ot  seven 
weeks— -and  at  wliat  a  cost!  In  view  of  the  importance 
of  this  inquiry,  afiecting  a  population  of  some  eight 
millions,  and  a  capital  of  32  millions  sterling  already 
invested  in  electricity  supply  undertakings,  with  gene- 
rating plant  aggregating  some  400,000  kW,  we  have 
felt  it  to  be  our  duty  to  report  the  proceedings  as  fully 
as  space  permitted,  and  have  in  fact  devoted  neirly  53 
columns  to  this  matter.  Whether  the  time  of  tho-sa 
concerned  in  the  inquiry  was  utilised  to  the  best  ad- 
vantage remains  to  be  seen  ;  we  hope  to  comment  on  the 
procedure  somewliat  fully  in  a  later  issue — but  it  will 
lie  realised  that  if  our  condensed  report  runs  to  some 
50,000  words,  the  mass  of  information  with  which  the 
Commissioners  have  to  deal,  including  numerous  written 
statements,  tabulated  data,  and  statistics  must  be  colos- 
sal. We  trust  that  their  health  will  not  suffer  under 
the  strain  which  ha^  been  impo-seil  upon  them,  .ind  th.st 
tliey  will  be  able  to  find  a  satisfactory  solution  W  thit 
exceptionally  important  problem. 
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SUBMARINE     CABLE     TESTS. 


By    J.    RYMER-JONES. 


The  following  article  deals  with  methods  of  measuring 
the  C.H.  and  D.K.  of  a  laid  submarine  cable  while  it  is 
subjected  to  frequent  '"  earth, ""  or  "  tramway,"  currents 
of  varying  strength  and   polarity. 

Menmring  the  D.R. — By  direct  detlectioii :  — 
In  spite  of  10.5  n.m.  of  earth-cable-core  at  the  testing 
end.  the  cable  to  which  the  writer  refers  is  almost  in- 
cessantly traversed  by  earth-currents  of  changing  pola- 
rity due  to  electric  tramway  systems,  causing  the  spot  of 
light  to  make  excursions  all  over  the  galvanometer  scale, 
sometimes  as  much  as  300  divisions  or  more,  on  the 
wrong  side  of  the  zero  position. 

In  consequence  of  this,  the  mean  of  the  excursions 
during,  say,  the  first  five  or  ten  minutes  with  the  nega- 
tive testing  current  could  not  compare  respectively  with 
the  mean  of  the  first  five  or  ten  minutes  with  the  positive 
current,  when  earth  currents  affected  the  insulation 
readings. 

In  making  a  D.R.  test,  when  earth  currents  are  strong 
and  of  unequal  duration,  time  is  a  very  important 
factor;  and,  therefore,  the  writer  prefers  a  special  test 
sheet  where  every  minute  for  one  hour,  when  testing 
with  the  negative  current,  and  also-  every  minute  for 
one  hour  with  the  positive  current,  is  divided  up  into 
12  vertical  and  parallel  columns,  for  every  five  seconds, 
to  be  used  in  case  the  earth  currents  are  very  unsteady. 
After  putting  the  negative  current  to  the  cable  through 
a  dead-beat  galvanometer,  the  electrician  mentions  the 
particular  moment  to  his  assistant,  who  has  the  test 
sheet  and  a  watch  in  front  of  him,  and  who,  at  exactly, 
say,  5-seconds  interval,  says  in  a  loud  voice,  "  Now  "  ; 
and  the  electrician  immediately  calls  out  the  deflection, 
observed  at  that  moment,  to  be  recorded  by  the  assistant. 
The  same  procedure  is  gone  through  at  exactly  every 
succeeding  five  seconds  for  one  full  hour. 

After  this  the  cable  is  wholly  discharged,  and  a  similar 
test  of  one  hour's  duration  is  made  with  the  reverse 
current. 

It  is  a  long  and  tedious  test,  but  gives  remarkable 
comparable  mean  results  between  the  negative  and  posi- 
tive insulations  if,  in  each  case,  the  test  is  continued  for 
one  hour. 

When  the  E.C.'s  do  not  change  very  frequently,  and 
the  deflections  are  consequently  much  more  regular, 
readings  at  intervals  of  only  15  seconds,  or  more,  will 
be  sufficient. 

Formula  to  obtain  the  mean  deflection  with  either  the 
negative  or  positive  testing  current:  — 

Add  together  all  the  five-second  readings,  if  any,  on 
the  minus  side  of  the  scale  zero  during,  say,  30  minutes, 
and  subtract  their  sum  from  the  sum  of  all  the  five- 
second  readings  on  the  plus  side  of  the  scale  zero;  then 
divide  the  result  by  the  sum  of  all  the  plus  and  minus 
five-second  readings. 

This  will  give  an  approximate  moan  scale  deflection 
during  the  first  30  minutes,  which  should  lie  compared 
with  the  mean  deflection  during  the  first  30  minutes  with 
the  reverse  current.  Similarly,  the  mean  of  all  the 
five-second  readings,  obtained  in  the  same  way,  during 
the  second  30  minutes  with  the  negative  current  should 
comjiare.  more  or  less  satisfactorily,  with  the  mean  de- 
flection with  the  positive  current,  according  as  the  earth 
iiirrents  aro  lets  nr  more  irretrular.  If  negligible,  the 
mean  readincs  should  be  exactly  the  same  (for  both  the 
negative  and  positive  currents)  for  the  same  period  of 
time.  If  the  E.C.'s  are  very  strong  and  changeable  in 
direction,  the  more  prolonged  the  test  readings,  and 
the  shorter  the  equal  intervsle  of  time  between  them— 


say,   five   seconds  only — the    more   accurate   will    be    the    I 
calculated  D.K.  value.  ' 

The  accuracy  of  the  result  is  due  to  the  test  being 
prolonged  over  many  changes  in  the  strength  and  pola- 
rit}'  of  the  earth  currents;  and  also  to  the  very  impor- 
tant influence  on  the  mean  observed  deflection  oi  the 
time  during  which  the  deflections  remain  in  approxi- 
mately the  same  positions  on  the  scale.  During  a  test 
continued  for,  say,  one  hour  with  the  negative  current, 
the  E.C.  will  probably  undergo  as  varied  changes  as 
during  one  hour  with  the  reverse  current. 

It  should,  of  course,  be  understood  that  the  average 
deflection  of,  say,  30  minutes — or  60  minutes,  as  the 
case  may  be — will  give  the  average  D.K.  of  the  first  30 
minutes — or  60  minutes — and  not  for  the  thirtieth  or 
sixtieth  minute  respectively. 

If  the  electric  tramway — in  spite  of  the  ten  miles  of 
earth-core-cable  at  the  testing  end — keeps  the  dead-beat 
galvanometer  deflection  rising  and  falling  continuously, 
the  foregoing  method  of  averages  is  absolutely  necessary 
in  order  to  get  even  an  approximately  correct  D.R. 
value. 

It  is  of  interest  that  when  tests  were  made  from  tiie 
other  end  where  there  is  only  an  earth-cable-core  of 
1.5  n.m.,  and  no  tramway  disturbance,  the  insulation 
deflections  were  quite  steady  enough  to  dispense  with 
elaborate  methods  of  testing. 

The  writer  had  much  the  same  experience  witn  the 
San  Francisco-Honolulu  cable,  the  electric  tramcars  at  the 
former  end  causing  considerable  disturbance;  whereas 
final  tests  made  at  the  Honolulu  cable  hut  were  often  so 
free  from  any  earth  currents  that,  when  about  to  start 
testing,  the  electrician  had  to  assure  himself  that  the 
cable  was  really  connected  to  the  testing  apparatus. 
Hence  the  advantage,  when  such  different  conditions  are 
known  to  exist,  in  making  the  final  tests  from  the  cable 
end  least  disturbed  by  earth  currents. 

C.R.  by  "  Bridge  "  Test.  —  So  great  and  frequent  were 
the  reversals  in  the  earth  currents  that  no  attention 
could  generally  be  paid  to  adjusting  the  "tens"  and 
'"  units  "  on  the  bridge.  The  method  adopted  was 
simply  to  reverse  both  battery  and  galvanometer  re- 
versing-keys  as  nearly  as  possible  at  the  same  moment 
(*),  so  that  too  much  or  too  little  would  always  come  on 
the  same  side  of  the  scale-zero  and  confusion  on  this 
account  be  avoided. 

The  electrician  has  merely  to  confine  his  attention  to 
turning  the  hand-knobs  of  the  sliding  contacts  of  the 
hundreds  and  thousands,  and  to  keeping  his  eye  on 
the  spot  of  light,  while  quickly  sweeping  it  along  the 
scale  to  the  zero  to  improve  the  balance. 

After  calling  out  to  his  assistant  the  approximate 
bridge  reading,  the  electrician  very  quickly  indeed 
switches  over  both  of  the  R-J(*)  reversing  keys,  and 
again  brings  the  spot  of  light  towards  zero — not  paying 
too  niiirli  attention  to  a  few  divisions  of  error — and  calls 
out  any  important  change  in  ttie  resistance  to  be  re- 
corded. 

In  this  way  he  can  obtain  a  "  series  "  of.  say,  20 
readings,  the  mean  of  wdiich.  if  very  quickly  done,  will 
give  an  approximately  correct  value.  Three  or  four 
series  are  sometimes  desirable.  There  is  no  doubt  a 
certain  amount  of  reliability  resulting  from  a  large 
number  of  reversals,  but  there  is  greater  certainty  still 
in  judiciou.sly  selecting  any  scries  which  most  closely 
agree  with   each  other. 

It  is  necessary  to  ho.  very  quick  in  reversing  both  the 
battery  and  galvanometer,  otherwise  the  bridge  reading 
"  ith  one  polarity  may  have  little  relation  with  tlip  re- 
sistance measured  with  the  other  battery  pole. 

*  The  Rymer-.Iones  reversers — both  for  the  battery  and 
Galvanometer — arc  found  convenient  if  connected  un  so  that 
their  hanrl'cg  point  in  the  same  direction :  and  a  small  fraction 
of  a  seconH  suffices  to  switch  both  over  for  a.  reversal. 
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J<MNT     ELECTRICITY     AUTHORITIES. 


London  and  Home  Counties  Inquiry. 


{Concluded  from  page  143.) 

On  Wednesday,  July  '27th,  Mr.  Tyleb  continued  his  speech 
for  the  railway  companies,  and  reiterated  the  willingness  of 
the  companies  to  co-operate  in  every  way  possible  in  the 
development  of  electricity  supply  in  the  Metropolitan  area. 
One  important  means  to  that  end  would  be  representation 
upon  the  Joint  Authority.  The  schemes  before  the  Commis- 
sioners, however,  treated  the  railway  companies  solely  as 
large  consumers,  but  he  submitted  that  it  was  clearly  the 
intention  of  the  Electric  Supply  Committee  of  the  Board  of 
'frade  that  the  railway  companies  should  have  representation 
dS  railway  companies.  Matters  of  wayleaves,  feeder  routes, 
(fee,  would  have  to  be  discussed  by  the  Joint  Authority,  and 
the  railway  companies  could  offer  valuable  technical  assist- 
ance. The  railway  companies  thought  that  the  administrative 
expenses  of  the  Joint  Authority  should  not  be  spread  over 
all  those  represented  on  the  Joint  Authority,  but  only  amongst 
those  who  would  benefit  in  the  matter  of  supply.  Mr.  'iyler 
said  the  railway  companies  had  no  objection  to  contributing 
to  the  administrative  expenses  when  they  became  consumers 
of  the  Joint  ."Vuthority. 

Sir  Harry  Hawaud  said  this  meant  the  railway  companies 
wished  to  be  placed  in  a  better  position  than  if  they  erected 
their  own  power  stations,  because  preliminary  expenses  must 
be  incurred  before  revenue  was  earned. 

Mr.  'Tyler,  in  concluding,  asked  for  two  railw'ay  representa- 
tives to  be  appointed  by  the  Railway  Association  or  by  the 
Commissioners  on  the  representation  of  the  Eailway  Associa- 
tion. So  far  as  the  supply  to  railways  was  concerned,  the 
schemes  proposed  uU  cycles,  but  he  was  instructed  that  25 
cycles  involved  less  diliiculty  for  railway  purposes. 

Sir  JoH.\  Snell  said  that  nobody  would  suggest  supplying 
a  railway  on  a  system  which  involved  a  change  from  50  to 
25  cycles. 

Sir  Herbert  Nield,  K.C,  speaking  en  behalf  of  the  Surrey 
County  Council,  asked  that  counties  should  not  be  split  up  by 
any  scheme  devised.  As  the  schemes  stood,  there  was  no 
immediate  prospect  of  many  parts  of  the  county  gettmg  a 
supply  of  electricity.  Indeed,  Barnes  and  Kingston  were  the 
only  two  stations  which  it  was  proposed  to  link  up  in  the 
first  stage.  On  the  question  of  representation,  he  urged 
direct  representation  for  the  county.  DeaUng  w'ith  some  of 
the  details  of  the  Conference  scheme.  Sir  Herbert  drew  atten- 
tion to  the  clause  giving  the  Joint  Authority  power  to  oppose 
Bills  in  Parliament.  There  should  be  no  power  to  any 
authority  now  to  promote  Bills  in  Parhament  or  to  oppose 
them  without  the  consent  of  the  Commissioners.  Another 
matter  raised  was  the  possibility  of  territorial  encroachment 
by  the  L.C.C.  into  the  home  counties.  Only  quite  recently 
electricity  supply  had  been  given  as  one  of  the  reasons  for  a 
greater  County  of  London  area.  Coming  to  the  opposition 
of  Hertfordshire,  counsel  said  the  case  for  exclusion  was  even 
stronger  than  that  of  Surrey,  because  there  was  an  intervening 
county  between  London  and  Hertfordshire,  which  made  the 
likelihood  of  Hertfordshire  getting  a  supply  from  the  Joint 
Authority  even  more  remote.  His  general  reasons  for  not 
wishing  to  be  included  were  tho.se  already  put  forward  for 
Surrey,  and  if  Hertfordshire  were  included  then  there  must 
be  direct  representation.  It  was  part  of  the  reconstruction 
proposals  of  the  Government,  but  contrast  the  conditions  then 
with  what  was  the  position  to-day.  The  Minister  who  pro- 
moted the  Bill  had  fallen,  and  tiie  Ministry  of  Transport,  to 
which  the  administration  of  the  Act  was  entrusted,  would  dis- 
appear very  shortly.  The  financial  conditions  of  the  country, 
too,  were  a  serious  factor  in  considering  large  schemes  of 
this  kind,  and  for  all  these  reasons  he  hoped  the  Commis- 
sioners would  see  fit  to  exclude  Hertfordshire  from  this 
scheme,  Surrey  would  like  an  opportunity  of  putting  projwsals 
forward  if  the  Commissioners  desired  it,  as  an  alternative 
to  being  included  in  the  larger  area. 

Mr.  Do.NALD,  on  behalf  of  the  East  London  scheme,  sum- 
med up  the  position.  First  of  all  there  was  the  unfortunate 
limitation  of  the  powers  of  the  Commissioners  to  apply  driv- 
ing force  to  any  such  schemes  as  those  put  forward  now.  The 
real  powers  of  the  Commissioners  could  not  be  made  use  of  at 
the  present  time,  but  were  held  in  re.serve  until  the  various 
undertakings  came  to  the  Conunissioners  for  extensions  of 
th-ir  plant,  should  such  undertakings  not  be  willing  to  come 
under  the  Joint  Authority.  The  real  powers  of  the  Coniniis- 
-iiiuers  were  under  Section  19  of  the  Act,  which  provided  for 
ii'ighbouriug  authorities  giving  mutual  assistance.  It  seemed 
.o  him  that  at  the  present  time  it  would  be  impossible  to 
set  up  one  Authority  for  the  whole  of  the  delimited  area 
which  would  meet  with  the  approval  of  both  companies  and 
local  authorities.  Having  briefly  reviewed  the  past  history 
of  electricity  supply  legislation  since  1S8'2.  Mr.  Donald  suggested 
that  the  fact  that  the  L.C.C.  proposed  m  ]i)l4,  after  only 
having  had  the  purchase  powers  over  the  London  companies 
since  1908,  to  transfer  them  to  another  body,  and  now  proposed 
to  transfer  them  to  a  Joint  Authority,  had  made  the  local 
authorities  somew-hat  distrustful  of  the  L.C.C.  The  local 
authorities  of  Ijondon  had  sold  energy  at  a  lower  average 
piice  than  the  companies,  and  the  lowest  price  anywhere  in 
London  w'as  in  the  East  of  Ijondon.  Tin-  local  authorities' 
undertakings  were  in  a  sounder  tinainial   position   than  those 


of  the  companies.  'This  diilereuce  in  the  finajicial  position, 
he  suggested,  provided  an  insurmountable  difficulty  in  forming 
a  Joint  Authority  which  could  include  both  companies  and 
local  authorities.  There  was  not  a  single  authority  which  had 
expressed  its  willingness  to  join  in  the  L.C.C.  scheme.  So 
far  as  the  engineering  scheme  was  concerned,  he  contended 
that  no  one  scheme  as  put  forward  could  accurately  repre- 
.sent  the  ultimate  hnancial  working  of  the  three  proposals  of 
the  L.C.C,  the  Conference,  and  the  Nine  Companies,  solely 
because  the  difference  in  the  values  of  the  company  under- 
takings and  the  local  authority  undertakings,  as  he  had  in- 
dicated, had  not  been  taken  into  account. 

Mr.  Donald  continued  his  speech  on  Thursday,  and  dealt 
with  the  question  of  subdividing  the  large- area  delimited  by 
the  Commissioners  into  smaller  areas,  as  suggested  by  the 
East  London  scheme.  He  called  in  aid  in  this  connection 
the  evidence  of  Sir  Alexander  Kennedy,  Mr.  Kider,  ana  Mr. 
Merz,  as  indicating  that  development  would  take  place  more 
efficiently  in  smaller  areas  than  that  taken  in  the  L.C.C. 
scheme.  As  regarded  the  advisability  of  building  capital  sta- 
tions at  once  or  postponing  them,  his  clients  favoured  the 
former  course.  To  elect  a  large  Central  .Authority  to 
take  over  the  control  of  the  generating  stations  in  the 
larger  area  after  the  manner  proposed  in  the  L.C.C.  and 
Conference  schemes,  would  be  to  eliminate  the  very  factor 
which  would  lead  to  a  supply  of  cheap  electricity  being  given, 
because  one  of  the  preliminaries  to  any  such  transfer  was  a 
guarantee  that  power  would  be  supplied  to  the  undertakers 
at  a  figure  not  less  than  the  present  generating  costs.  In 
the  bulk  of  cases  where  public  control  had  failed,  it  was  due 
to  the  fact  that  the  problem  was  an  extremely  complex  one, 
and  too  much  was  attempted  to  be  done  under  one  control. 
That  was  a  result  to  be  feared  if  the  larger  area  was  adopted 
by  the  Commissioners.  Criticising  the  figures  in  the  en- 
gineers' report,  Mr.  Donald  suggested  that  credit  had  been 
taken  for  certain  existing  plant  as  regards  generation,  but 
nothing  had  been  allowed  for  capital  charges  on  that  plant, 
the  assumption  being  that  the  loan  had  been  paid  off  at  the 
period  to  which  the  figures  related.  His  contention  was  that 
in  this  event  something  should  be  allowed  for  capital  charges, 
otherwise  the  cost  of  generation  was  much  lower  than  w'ould 
be  the  case  in  a  very  short  time  afterwards  when  the  plant 
must  fall  completely  out  of  use.  .\t  the  same  time,  he  denied 
the  possibility  of  plant  amounting  to  440,000  kW,  being  capable 
of  use  to  the  extent  shown. 

Sir  John  Snell  assured  Mr.  Donald  that  the  Commissioners 
would  very  carefully  consider  that  point. 

Mr.  Donald,  concluding  his  speech,  urged  for  the  delimita- 
tion of  workable  areas,  and  not  a  larger  and  theoretically 
perfect   area. 

Mr.  Kennedy,  for  the  nine  companies,  said  that  so  far  as 
the  technical  scheme  was  concerned,  he  claimed  that  it  was 
by  far  the  best  scheme  that  had  been  put  forward  yet,  pro- 
vided the  proper  administrative  means  were  found  for  giving 
effect  to  it.  He  was  desired  to  refute  some  of  the  opinions 
expressed  by  Mr.  Merz.  In  particular,  he  denied  that  the 
engineers  of  these  schemes  had  taken  up  an  obstructive  atti- 
tude, as  Mr.  Merz  had  suggested,  or  that  they  had  been 
(ontrolled  by  their  clients  in  the  views  given.  The  whole 
Committee  of  Engineers  regarded  these  statements  not  only 
as  a  reflection  on  their  professional  skill,  but  almost  upon  their 
hona-fides.  and  he  wished  to  bring  that  strongly  to  the  Com- 
missioners' notice. 

Sir  .ToHN  Snell  said  it  could  be  taken  that  none  of  the  Com- 
missioners would  for  a  moment  doubt  the  bona-fides  of  the 
Committee  of  Engineers. 

Referring  to  the  position  as  between  the  nine  companies 
and  the  County  Co.,  about  which  an  announcement  would 
be  made  later.  Mr.  Kennedy  said  that  any  agreement  come 
to  would  not  abandon  the  Beckton  site  for  a  power  station. 
It  was  believeil  that  a  power  station  would  l>e  required  at 
Beckton  as  well  as  at  Barking.  Again,  a  defect  in  the  tech- 
nical scheme  of  Poplar  was  the  proposal  to  erect  a  power 
station  at  Dagenhain,  because  the  transmis.sion  costs  would 
be  greater  from  there  than  from  Beckton  or  Barking.  So 
far  as  the  railway  load  was  concerned,  the  impression  given 
to  the  engineers  of  the  schemes  before  the  inquiry  was  that 
the  railway  companies  did  not  intend  to  take  a  supply  from  a 
•loint  Authority,  but  that  attitude  had  been  modified.  His 
clients  were  quite  willing  to  take  into  consideration  the  railway 
supply  now.  If,  for  instance,  the  Clreat  Eastern  Co.  could 
say  tiiat  it  would  want  40.(K10  k\V  in  a  few  years'  time,  the 
Charing  Cros.s  Co.  would  put  down  that  amount  of  plant 
at  Bow.  Similarly,  if  the  railway  companies  indicated  that 
railway  electrification  would  be  put  in  hand  within  the  next 
fiw  years  involving  IW).(KX)  kW.  then  his  engineers  would 
advise  the  companies  or  the  Joint  Authority  to  erect  a  capital 
station  at  once.  To  do  this,  they  would  want  an  assurance 
that   they   would  get  the  bu.siness. 

Sir  John  Snell  .said  there  was  an  essential  difTerence  be- 
tween this  and  the  view  of  the  County  of  London  companies, 
which  was  jirepared  to  erect  a  station  at  once  primarily  for 
its  own  area,  but  al.so  for  the  railway  load. 

Mr.  Kennedy  said  the  Joint  Authority  or  the  compauies 
would  not  put  up  a  station  costing  .-fa.OOO.tXX)  without  some 
rea.sonable  assurance  that  the  railway  companies  would  take 
supply.  However,  he  was  certain  that  the  railway  companies 
and  the  Joint  Authority  would  come  to  an  arrangement. 

Dealing    with   the   area.   Mr     Kennedy    frankly    said   it   was 
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thought  by  Sir  Alexander  Kennedy  and  Mr.  Partridge  that 
no  good  purpose  would  be  served  by  including  a  large  area 
out«ide  which  could  not  be  supphed  lor  some  years.  His 
clients  viewed  with  anxiety  the  choice  of  an  area  which  might 
place  an  undue  burden  on  the  Jouit  .\uthority,  because  pres- 
sure might  be  placed  upon  the  Joint  .\uthority  to  give  supply 
m  areas  involving  long  transmission  lines,  the  cost  of  wmcn 
would  react  upon  the  cost  of  the  general  supply. 

Discussing  the  constitution  of  the  Joint  Authority,  Mr. 
Kennedy  said  he  did  not  think  the  companies  would  object 
to  representation  of  the  County  Councils  outside  London 
provided  local  authorities  in  the  county  areas  did  not  have 
representation  also.  His  clients  thought  that  those  who  found 
the  money  should  have  the  largest  proportion  of  the  repre- 
sentation. 

At  this  point  Mr.  Kennedy  broke  off  to  make  a  statement 
as  to  an  agreement  come  to  with  the  County  of  London  Co. 
He  said  that  his  clients  believed  tliat  the  propo.sed  Barking 
station  was  for  the  needs  of  the  County  Co.'s  statutory  obliga- 
tions only.  They  felt  it  would  not  lie  proper  for  them  in 
any  way  to  hamper  the  County  Co.  in  this  matter.  His 
clients  agreed  that  the  Barkmg  proposal,  as  outlined,  did  not 
iieces.sarily   conlliit  with  their  scheme. 

Mr.  Morse,  lor  the  County  of  London  Co.,  said  he  was 
instructed  to  agree  with  this  statement,  and  to  state  that  his 
company  was  prepared  to  co-operate  with  Mr.  Kennedys 
clients  in  every  possible  way. 

.Mr.  Kknnedv  then  went  on  to  deal  with  the  suggested 
transfer  of  the  companies'  generating  stations,  saying  it  was 
doubtful  whether  this  could  be  done  without  further  Parlia- 
mentary Siinction. 

Mr.  CiuiG  Henderson  said  he  was  going  to  argue  that  under 
the  L.C.C.  scheme,  further  Parliamentary  powers  woula  not 
be   necessary. 

Mr.  Ke.vxedv  said  that  under  the  -\ct  of  1908,  the  sale  could 
only  take  place  to  the  L.C.C,  and  to  the  Joint  Authority. 

Mr.  Booth  said  the  .\ct  of  190S  referred  to  the  whole  under- 
taking, but  he  did  not  believe  there  was  anything  to  prevent 
a  company  gelling  its  generating  station  to  anybody  who  was 
authorised  to  buy. 

Mr.  Ke-VNEDY.  dealing  with  the  control,  submitted  that  it 
would  be  ultra  vires  for  the  Commissioners  to  impose  a  control 
of  the  undertakings  as  proposed  in  Clause  14  of  the  L.C.C. 
scheme.  The  ."Vet  of  1919  saidi  that  no  undertaking  should  be 
transferred  without  the  consent  of  the  undertaker,  and  Clause 
14  of  the  L.C.C.  scheme  conflicted  with  this. 

Coming  to  the  terms  of  purchase.  Mr.  Kennedy  challenged 
the  right  of  the  local  authorities  to  be  purchased  on  the  same 
terms  as  the  companies,  because  in  the  case  of  the  local 
authorities  it  was  merely  a  change  of  ownership  from  one 
public  authority  to  another,  whereas  in  the  case  of  the  com- 
panies they  would,  by  transferring  their  generating  stations 
now,  be  giving  up  something  with  a  cash  value  in  1931  more 
than  the  price  now  being  asked.  Tliis  must  have  the  result 
of  reducing  the  price  of  electricity.  As  to  the  alternative 
method  of  dealing  with  the  value  of  the  companies'  stations 
by  arbitration,  instead  of  cost  less  depreciation,  the  companies 
did  not  see  their  way  to  give  up  this  option,  because  there 
might  be  cases  in  which  the  true  value  could  be  arrived  at 
on   tlie  cost  basis. 

Questions  by  the  Commissioners  indicated  that  they  did 
not  altogether  like  this  decision,  because  it  was  pointed  out 
that  the  alternative  completely  threw  over  the  main  principle 
of  cost  less  depreciation. 

Mr.  Kennedy  said  he  w-ould  advise  his  clients  carefully  to 
consider  this  question.  In  conclusion,  Mr.  Kennedy  claimed 
for  liis  scheme  that  it  was  the  only  one  for  which  the  capital 
for  the   preliminary    work    was  assured. 

Mr.  Turner  followed  for  the  Conference  of  Local  Authori- 
ties scheme.  .Vfter  pointing  out  the  chief  differences  between 
the  various  schemes,  he  stated  reasons  why  there  should  not 
lie  such  a  small  area  as  Ihat  proposed  by  the  East  London 
scheme,  nor  sliould  an  important  industrial  area  like  this 
\>e  separated  from  the  remainder  of  London.  On  the  question 
of  capital  stations,  his  own  scheme  was  flexible  in  that  a 
capital  stati.in  could  bo  erected  the  moment  conditions  were 
favourable   as  regarded  load   and  conditions  of   finance. 

Sir  John  Sskli.  said  that  since  the  Confeience  estimates 
were  prepared  the  cost  of  money  and  the  coft  r.f  p  ant  h.id 
fallen.  Ijid  these  facts  can.se  Mr.  Turner'.s  clients  to  persist 
in  the  policy  of  interlinking  and  not  erecting  a  capital  station 
at  once. 

Mr.  Tl'RXRR  said  he  would  rather  consult  his  clients  ami 
aiisv.i-r  tlie  point  later. 

Continuing,  counsel  discussed  Mr.  Merz's  cvidcn<e  at  some 
length,  and  argued  that  the  position  of  London  was  so  uni(|iii' 
that  past  eNpcrience  of  what  had  been  done  elsewhere  was 
no  guide. 

On  Friday,  .luly  29th.  Mr.  Turner,  continuing  his  speech, 
referred  to  tlie  point  rai.sed  by  the  Chairman  on  the  previous 
evening  regarding  the  reduction  of  cost  of  money  and  plant. 
He  said  it  had  always  been  the  policy  of  the  Conference  that 
the  moment  plant  became  cheaper  and  flie  conditions  gener- 
ally were  more  suitable,  they  would  be  willing  to  consider  the 
predion  of  a  capit;!]  station.  Tliat  dii)  not  represent  any 
chanue  of  policy  on  the  [lart  of  tlie  Conference,  because  its 
case  had  been  all  along  that  cipital  stations  would  be  erected 
the  moment  conditions  permitted. 

Continuing  with  iiis  general  speech,  Mr.   Turner   criticised 


Mr.  Merz's  view  that  the  dominating  factor  in  the  supply  of 
electricity  was  the  cost  of  coal.  Ihe  proportion  of  the  total 
costs  attributable  to  coal  was  20  per  cent.,  wheieas  capital 
charges  represented  i>0  per  cent.,  and  his  case  was  that  the 
Couuty  Co.'s  Bai'king  station  would  have  to  bear  higher 
capital  charges  than  a  station  erected  by  the  Joint  Authority. 
On  the  question  of  railway  supply,  counsel  took  up  the  sanic 
attitude  as  that  adopted  by  Mr.  Kennedy. 

During  the  course  of  arguments  with  regard  to  the  adminis- 
tration of  the  scheme,  Mr.  Iukner  said  the  attitude  of  the  Con- 
ference was  against  acquisition  of  the  generating  stations  by 
the  Joint  Authority  until  a  capital  station  was  built.  Mean- 
time, there  should  be  control  of  the  existing  stations. 

Sir  John  Snell  said  that  in  the  event  of  its  being  found 
possible  to  erect  a  capital  station  at  once,  that  would  mean 
acquisition  at  once.  'Iherefore,  why  put  off  dealing  witu  ac- 
quisition in  the  scheme'.' 

Mr.  Turner  said  that  some  of  the  authorities  in  the  scheme 
were  not  at  present  willing  to  part  with  their  stations,  but  the 
Conference  hoped  that  time  would  bring  them  to  change  their 
view. 

Sir  John  Snell  asked  if  the  34  authorities  in  the  Conference 
would  accept  an  order  by  the  Commissioners  providing  for 
transfer. 

Mr.  Turner  thought  they  would,  subject  to  an  appeal  to  the 
Commissioners,  although  he  could  not  pledge  the  individual 
authorities  to  part  with  their  stations  on  any  terms.  Com- 
menting on  the  Ea.5t  London  scheme,  Mr.  Turner  said  the  view 
of  the  Conference  was  that  it  would  be  an  unwise  proceeding 
to  tie  the  hands  of  the  Joint  .\uthority  by  saying  that  it  should 
appoint  a  District  Committee  for  the  East  London  area.  From 
this  Mr.  Turner  passed  to  the  financial  proposals,  and  said  that 
the  Conference,  through  its  individual  con.stituents,  was  willing 
to  provide  the  ±'l,OaU,O0U  necessary  at  the  commencement,  on 
the  security  of  the  rates  of  their  areas. 

The  ino.st  difficult  question  of  all  was  the  terms  upon  which 
undertakings  or  power  stations  should  be  acquired.  The 
dominating  factor  in  this  was  that  nothing  could  be  done 
except  by  agreement.  At  the  moment  he  understood  that  the 
terms  of  acquiring  the  Companies'  undertakings  were  a  matter 
of  negotiation  between  the  L.C.C.  and  the  Companies,  but  it 
must  be  remembered  that  those  terms  could  only  apply  to  the 
Companies  concerned  with  the  Companies'  scheme.  Moreover, 
he  contended  that  these  terms,  in  any  case,  should  be  fair  and 
equitable,  vis-a-vis  the  local  authorities'  undertakings.  It  had 
never  been  suggested  that  the  terms  of  purchase  of  companies' 
and  local  authorities'  power  stations  should  be  identical,  but 
the  case  of  the  local  authorities  was  that  the  terms  should  be 
on  the  same  basis  and  no  less  liberal.  As  to  the  terms  of  pur- 
cha.se  of  the  Companies'  generating  stations  coincident 
with  an  extension  of  tenure,  which  latter  the  Executive  of  the 
Conference  had  opposed  in  a  resolution,  Mr.  Turner  said  that  a 
full  meeting  of  the  Conference  had  now  been  held  reiterating 
the  view  that  the  extension  of  tenure  should  not  be  made  a 
condition  of  transferring  the  generating  .stations  before  1931, 
and  expres.sing  the  view  that  the  Companies  would  not  be  in- 
jured if  thoy  were  guaranteed  electricity  at  a  price  not  higher 
than  the  Companies  could  generate  at.  Subject  to  this,  the 
Conference  did  not  object  in  principle  to  an  extension  of  tenure 
of  the  distribution  rights  of  the  Companies  on  terms  to  be 
arranged  in  each  ca.se.  This  resolution  had  been  passed  by  the 
full  Conference  absolutely  unanimously.  As  to  the  basis  to  be 
taken  for  depreciating  the  plant  of  the  Companies  in  the  evc'.,t 
of  purchase  on  the  basis  of  cost  less  depreciation,  Mr.  Turner 
said  the  Companies  had  selected  the  Income  Tax  basis,  be- 
cause it  was  the  most  favourable  to  them,  iVs  showing  the 
difference  effected  by  the  difference  in  the  method  cf  calculat- 
ing the  depreciation,  counsel  said  that  on  the  basis  of  the 
L.C.C.  metliod  of  depreciation,  the  value  of  the  Companies' 
undertakings  in  1921  would  be  0.72  millions  sterling;  on  the 
local  authorities  basis  of  depreciation  it  would  be  5. .5  millions, 
but  on  the  Companies'  ba.sis,  or  the  Income  Tax  basis,  it  would 
be  8.2  millions  sterling.  Transferring  those  figures  to  cost  per 
unit,  on  the  basis  of  fij  per  cent,  over  an  output  of  LOOO  million 
units,  it  would  be  seen  that  the  Comp.Tuies'  valuation  would 
add  an  extra  03d.  per  unit  to  what  it  would  be  under  the 
L.C.C.  basis,  or  .06d.  per  unit  over  the  Conference  basis,  whilst 
if  the  local  authorities'  generating  stations  were  transferred 
on  the  basis  proposed  by  the  Companies  for  their  stations,  it 
would  add  another  .Ofid.  per  unit  to  the  cost,  or  a  total  of  .12d. 
per  unit  over  the  whole  area. 

The  next  point  dealt  with  was  repre=cntafinn  on  the  Joint 
Authority.  Mr.  Turner  suggested  that  if  the  smaller  autho- 
rities were  willing  to  be  represented  by  ihe  Counties,  then  the 
Counties  .should  have  one  each.  He  also  proposed  that  the 
Port  of  London  Authority  .should  have  one,  the  railways  one, 
other  larger  consumers  one,  and  labour  one.  That  would  have 
the  effect  of  increasing  the  number  by  one  and  making  the 
total  number  the  same  as  in  the  L.C.C.  scheme.  At  the  same 
tjme,  he  hoped  to  convince  the  L.C.C.  that  it  could  do  with 
a  smaller  rcpres.ntation  than  the  three  members  proposed  in 
the  Conference  scheme;  indeed,  he  rather  thought  that  the 
L.C.C.  would  achieve  its  real  object  inor(>  effcctivelv  if  «t  had 
no  representation  at  all.  It  would  be  better  for  a  large  body 
like  the  Ij.C.C.  to  remain  outside  the  .Toint  .^llthority.  in  order 
that  it  could  brine  pressure  to  bear  in  the  interests  of  the  con- 
sumer. The  Conference  certainly  strongly  resented  the  pro- 
posal of  the  Companies  that  representation  should  be  on  the 
basis  of  financial  assistance  and  the  voting  po^\er  de^>endent 
on  the  amount  of  money  provided. 
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Before  Mr.  Henderson  began  his  speech  for  the  L.C.C.,  .Sir 
John  S.nell  said  it  might  interest  the  parties  to  know  that  he 
bad  reason  to  believe  that  the  .Ministry  of  lYansport  would 
reintroduce  the  Klectricity  Supply  Bill  (No.  2)  next  session, 
vnd  endeavour  to  secure  its  paboaye. 

Mr.  Craig  Henderso.\  then  made  the  linal  speech 
of  the  Inquiry.  He  said  the  area  delimited  by  the 
Commissioners  was  a  proper  area,  and  the  test  of  it 
was  the  attitude  one  tuok  towards  the  power  com- 
panies whose  areas  v,'erc  adjacent  to  London.  The  Elec- 
tricity Act  of  1919  clearly  intended  that  power  companies 
should  be  included  in  the  area  of  a  Joint  Electricity  Authority, 
because  the  powers  to  supply  were  expressly  limited  in  the 
areas  of  power  companies.  Iherefore  Sir  James  Devonshire's 
objection  to  being  included  in  a  Joint  Authority's  area  was  an 
objection  to  the  Commissioners'  giving  etlect  to  Clause  12  of 
the  Act  of  1919.  Moreover,  beloro  a  Joint  .-VuthoMty  could  give 
a  supply  in  a  pov\er  company's  area,  the  consent  of  the  power 
company  must  be  obtained,  and  there  was  ah  appeal  to  the 
Coimnissioners  if  the  power  company  objected.  Ihen  the 
Commissioners  would  have  to  consider  the  terms  upon  which 
the  Joint  Authority  was  oilering  to  supply.  Therefore  Sir 
James  Devonshke's  objection  was  one  of  principle  anu  not 
because  of  fear  of  competition.  As  to  the  advantage  which  the 
power  companies  would  derive  from  the  scheme,  he  contended 
that  quite  apart  from  receiving  a  supply  from  a  capital  station, 
the  linking-up  of  the  power  companies'  stations  would  beneht 
them  enormously.  Increased  sales  must  follow  for  the  power 
companies,  which  should  result  in  cheapening  the  supply  with 
an  increased  demand.  The  two  Willesden  power  stations  were 
an  integral  part  of  the  main  load  in  London,  and  could  not 
be  left  out  ot  any  consideration  of  the  problem.  If,  therefore, 
the  parts  of  the  po.ver  companies'  areas  were  taken  in,  the 
logical  course  was  to  take  in  the  whole  of  the  area,  and  that 
was  what  the  Commissioners  had  done.  He  thought  the  tort 
of  London  .\uthority  had  made  out  a  case  for  separate  repre- 
sentation. Passing  to  the  estimates,  counsel  said  they  had 
been  prepared  at  a  time  when  money  was  dear.  Smce  the 
Inquiry  began,  the  bank  rate  had  fallen  twice,  and  therefore 
if  his  estimates  were  too  high  on  the  old  basis,  it  would  be 
possible  for  a  Joint  Authority  to  go  ahead  at  once,  and  more 
cheaply  than  a  company.  On  the  other  hand,  he  put  it  that  if 
the  capital  charges  owmg  to  the  cost  of  money  and  plant  were 
40  per  cent,  of  the  total,  then  the  time  had  not  come  to  erect 
capital  stations.  Mr.  Merz  could  not  have  it  both  ways.  When 
considering  what  Mr.  Merz  said,  they  must  remember  that  he 
was  an  engineer,  but  much  of  his  evidence  was  that  of  a  com- 
mercial man  out  to  get  orders,  and  w'hen  a  man  gave  evidence 
which  rightly  did  not  come  withm  his  province,  they  were  en- 
titled to  discount  that  evidence.  It  was  in  this  category  that 
he  placed  Mr.  Merz's  evidence  with  regard  to  building  capital 
stations  far  in  advance  of  the  railway  load.  Mr.  Merz  was  not 
the  business  manager  of  the  County  of  London  Co.,  but  when 
they  read  the  evidence  before  the  House  of  Lords  Committee 
dealing  with  the  County  of  London  Co.'s  Bill  a  few  days  ago. 
Sir  Harry  Kenwick,  tlie  managing  director  of  the  company, 
said  that  he  would  cater  for  the  railway  load  if  he  got  a  con- 
tract, and  that  was  the  very  thing  which  Mr.  Merz  had  criti- 
cised the  L.C.C.  for  doing.  No  prudent  business  man  would 
do  otherwise.  It  would  be  the  duty  of  the  Joint  Authority  to 
erect  capital  power  stations  as  soon  as  possible,  but  only  when 
it  could  be  shown  that  a  saving  in  the  cost  of  supply  could  be 
effected.  The  immediate  erection  of  a  capital  station  would 
be  all  to  the  interest  of  the  Joint  Authority,  because  that 
would  get  rid  of  all  the  difficulties  of  purchasing  existing 
stations  and  give  control  over  the  whole  area  at  once.  In 
effect,  therefore,  both  the  L.C.C.  and  the  obje'^tors  were  follow- 
ing the  Siime  path,  but  the  objectors  were  paying  less  regard 
to  the  financial  conditions  than  the  L.C.C. 

Sir  John  S.nell  asked  whether,  assuming  the  reduced  cost  of 
plant  and  money  made  the  resultant  cost  of  energy  cheaper 
than  was  shown  in  the  estimate,  the  Joint  .Authority  would 
spend  the  extra  capital  compared  with  the  amount  required 
for  linking-up  during  the  past  few  years. 

Mr.  Henderson  said  the  Joint  Authority  would  certainly  go 
ahead  m  that  case,  because  of  the  cheaper  supply  of  energy 
resulting,  but  the  extra  capital  expenditure  would,  of  course, 
be  incurred  in  stages.  That  was  the  policy  the  L.C.C.  was 
prepared  to  advocate.  It  was  anxious  to  spend  the  capital  as 
soon  as  it  could  be  done  with  advantage.  As  some  guide  to  the 
financial  conditions  to-day.  counsel  mentioned  the  issue  of 
capital  of  the  Shropshire.  Worcestershire  &  Staffordshire  Elec- 
tric Power  Co.  at  7i  per  cent.,  the  is.sue  price  being  97,  making 
the  total  interest  8  per  cent. 

Contrasting  the  evidence  of  the  L.C.C.  and  the  County  of 
London  Company,  Mr.  Henderson  said  that  the  Company  had 
the  idea  of  "  jumping  the  claim  "  in  order  to  pet  a  station  at 
Barking  in  advance  of  the  general  scheme.  There  had  not 
been  put  forward  any  witness  who  was  an  executive  oflicer  of 
the  Company,  and  no  details  of  the  Barking  proposal  had  been 
placed  before  the  Commissioners. 

Sir  John  Snell  mentioned  that  the  Commissioners  had  laid 
the  limitations  on  the  County  Co.'s  evidence. 

Mr.  Henderson  agreed,  and  s;iid  he  rearetted  it,  although 
he  did  not  complain. 

Continuing,  counsel  urged  the  Commissioners  not  to  do  as 
the  East  Ijondon  scheme  a.^ked,  and  split  up  the  area  or  com- 
pel the  Joint  Authority  to  appoint  District  Committees.  More- 
over, the  East  London  .scheme  would  perpetuate  the  old  anta- 
gonism   between   companiet  and   local   authorities  which   was 


dying  out.  and  he  hoped  the  Commissioners  would  be  able  to 
kill  11  for  all  time. 

Turning  to  the  proposal  of  the  Nine  Companies,  Mr.  Hendek 
SUN  saiil  the  L.C.C.  was  in  favour  of  the  leasing  scheme.-  but 
he  doubted  whether  it  could  be  done  without  further  statutory 
authority.  Apart  from  this,  however,  there  were  difficulties  in 
arriving  at  the  terms  of  acquisition,  and  here  the  L.C.C.  and 
the  Nine  Companies  differed  from  Mr.  Turner  for  the  Confer- 
ence scheme.  He  did  not  know  now  what  the  wish  of  the 
Conference  was  on  this  matter,  because  the  resolution  passed 
by  the  full  Conference  apparently  objected  to  the  extension  of 
tenure  and  then  agreed  to  it  in  principle.  The  position  as  he 
saw  it  was  that  the  London  Companies  had  a  periietual  tenure 
subject  to  the  option  of  the  L.C.C.  to  purchase  at  certain  in- 
tervals. It  was  not  bound  to  exercise  that  option,  and  there 
was  nothing  to  prevent  it  entering  into  a  bargain  with  the 
Companies  that  the  option  would  not  be  exercised  for  60  years 
if  the  Companies  would  do  something,  viz.,  transfer  the 
generating  -taiions. 

Mr.  SvDNKY  Morse  said  it  had  frequently  been  pointed  out 
that  a  body  with  a  statutory  option,  such  as  the  L.C.C.  had 
here,  could  not,  by  entering  into  a  bargain  u  ith  the  Companies, 
deprive  its  successors  or  the  Joint  Authority  of  the  right  to 
purchase. 

Mr.  Henderson  disputed  the  point,  but  said  this  was  a 
sample  of  the  legal  difficulties  that  had  to  be  overcome.  .•\s 
to  control,  if  there  was  to  be  a  proper-  scheme,  there  must  be 
such  a  control  as  would  enable  the  central  advisers  to  see  that 
the  undertakings  were  run  in  the  general  interest  of  the  whole 
area.  The  L.C-C.  .scheme  provided  for  that  control,  and  he 
certainly  objected  to  any  scheme  where  the  representation  on 
the  Joint  Authority  was  based  on  financial  support.  As  to 
County  Council  representation,  that  was  the  original  intention 
of  the  L.C.C.  but  the  Statute  said  the  undertakers  should  have 
representation,  but  if  the  local  authority  undertakers  all  agreed 
to  representation  by  the  County  Councils,  then  it  would  con- 
siderably simplify  matters.  Concerning  the  administrative  ex- 
penses, if  the  Commissioners  thought  the  L.C.C.  ought  to  con- 
tribute, that  would  not  be  a  matter  of  difficulty. 

Sir  Herbert  Nield  joined  with  Mr.  Henderson  and  the  other 
parties  in  expressing  thanks  to  the  Commissioners  and  the 
Institution  of  Electrical  Engineers. 

Sir  John  Snell  acknowledged  these  sentiments,  and  said  that 
a  decision  would  be  given  as  soon  as  possible.  The  Commis- 
sioners hoped  to  deal  with  it  without  loss  of  time,  because  they 
appreciated  that  interests  were  suffering  by  want  of  knowledge 
of  what  was  to  be  the  line  of  development.  In  conclusion.  Sir 
John  referred  to  the  u.se  of  the  Institution  building,  and  to 
the  manner  in  which  all  the  facilities  of  the  Institution  had 
been  placed  at  the  disposal  of  everyone  concerned  with  the  In- 
quiry, and  expressed  a  wish  that  the  thanks  of  the  Commis- 
sioners should  be  conveved  to  the  Council  of  the  Institution. 


South^West  Midlands   Electricity   District. 

BiRMiNCH.AM  Corporation  and  Shropshire,  &c.,  Co.'s 
Joint  Scheme. 
The  following  is  an  abstract  of  a  scheme  for  improving  the 
existing  organisation  for  the  supply  of  electricity  in  certain 
parts  ot  the  Counties  of  Shropshire,  Staffordshne.  Warwick- 
shire, and  Worcestershire,  that  has  been  submitted  to  the 
Electricity  Commissioners  jointly  by  the  Birmingham  Cor- 
poration (Mr.  R.  A.  Chattock  being  the  city  electrical  en- 
gineer) and  the  Shropshire,  Worcestershire  &  Staffordshire 
Electric  Power  Co.  (of  which  Mr.  J.  T.  H.  I.egge  is  chief 
engineer). 

In  view'  of  the  fact  that  98  per  cent,  of  the  electricity  at 
present  generated  by  authorised  undertakers  in  the  district 
is  generated  by  the  Birmingham  Corporation  and  the  Shrop- 
shire, &c.,  Co.,  it  is  not  deemed  necessary  to  set  up  a  Joint 
Electricity  .\uthority.  It  is  siigge.'ted  that  the  orderly  develop- 
ment of  supply  in  the  district  can  be  dealt  with  more 
thoroughly  and  economically  by  pooling  the  resources  of  the 
existing  large  undertakings  through  the  medium  of  an  .Advi- 
sory Committee,  the  Electricity  Commissioners  being  the  final 
arbiters. 

No  actual  fusion  of  financial  interests  on  the  part  of  the 
undertakings  is  either  practicable  or  desirable,  but  subject  to 
this  reservation,  the  desired  end  can  best  be  attained  by 
developing  and  co-ordinating  the  existing  organisations.  It 
would  be  the  duty  of  the  .\dvisory  Committee,  among  other 
things,  to  consider  and  to  make  recommendations  respecting  : 
((i)  The  development  of  the  capital  stations;  (h)  the  construc- 
tion of  main  transmission  lines,  and  (c)  the  manner  in  which 
existing  power  stations  in  the  district  .should  lv>  dealt  with. 

It  is  not  intended  that  there  shall  be  any  disturbance  with 
regard  to  the  distribution  of  electricity  in  the  district,  except 
bv  agreement.  In  the  urban  districts  of  Rowley  Regis.  Stour- 
bridge. Lye.  and  WoUescote,  the  Shrop.«hire.  Ac,  Co.'s  rights 
are  exerci.'^able  only  by  constant  of  the  Midland  Electric  Cor- 
poration for  Power  Distribution.  Ltd..  but  the  area  of  these 
urban  districts  is  only  '22i  sq.  miles,  and  the  Shropshire.  &c.. 
Co.  already  has  mains  laid  through  these  districts  for  supply- 
ing outside  them,  and  now  seeks  the  necessary  authority  to 
supply  within  this  small  portion  of  the  provisionallv  det-er- 
mined  district,  but  without  interfering  with  the  50-period 
supply  which  the  Midland  Co,  is  now  actually  giving  therein. 
In  consideration  for  this  (but  not  otherwi.se)  the  Shropshire, 
tc,  Co.  is  prepared  to  relinquish  its  rights  to  supply  1,'29'i 
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stj  miles  of  the  uorthein  portion  uf  its  area  of  supply  in  the 
Counties  of  Staffordshire  and  Shropshire. 

The  Worcester  Corporation  aiiil  the  Redditch  Urb.in  Distrirt 
Counoil  are  ejih  attordmg  a  iO  period  supply  within  their 
respective  areas,  and  there  is  no  desire  to  vary  the  position 
of  these  authorities  unless  and  until  they  are  prepared  to 
receive  bulk  supplies  from  the  Shropshire,  Ac,  Co.  In  the 
case  of  Redditch.  the  Shropshire.  &c.,  Co.  already  possesses 
authority  to  supply  power  users  and  for  other  purposes  on 
the  premises  of  such  consumers. 

Tlie  Kiddonninster  and  the  Halesowen  Conipanie.s  are  con- 
trolled by  and  take  the  whole  of  their  supplies  in  bulk  from 
the  Shropthue.  itc..  Co..  and  the  latter,  under  agreement 
dated  December  ciJst,  1917.  with  the  Midland  Co.,  furnishes 
a  supply  to  the  system  of  tramways  in  the  Black  Country 
owned  and  operated  by  the  companies  constituting  the  Bir- 
mingham and  Midland  Tramways  Joint  Committee.  Suitable 
provision  to  enable  the  Shropshire,  &c..  Co.  to  continue  this 
t'-anmav  supply  should  be  specified  in  tlie  Order  constituting 
the  district. 

The  Shrop.shire,  Ac.  Co.  also  requires  protection  for  the 
•iy-period  supply  to  the  Tipton  Fuse  Factory  of  Messrs.  Harper. 
Sons  Sl  Beau,  i^td.,  whica  supply  was  commenced  during  tlie 
war.   under  the  instructions  of  the   Ministry  of  Munitions. 

.\  modification  of  the  district  provisionally  determined  by 
the  Elei-tri'-itv  (>immi';sioners  *  is  rl"->rnble  l-v  the  omission 
of  the  rural  district  of  Atherstone  and  the  parishes  of  Austrey, 
Newton  Regis.  Seckintiton.  Shuttintfton.  Aniincton.  and  Stony 
Delph,  Bolehall  and  Glascote.  Wiluecote.  and  Castle  Liberty 
(all  within  the  rural  di-strict  of  lamworth)  in  the  County  of 
Warwickshire,  indicated  in  the  accompanying  map.  which 
also  shows  the  positions  of  tl:e  stations  and  tiiinsmissinn 
lines.  This  portion  of  Warwickshire  contains  a  number  of 
coUieries  which  alreadv  receive  au  a.c.  oO-period  supply  from 
the  I.eicestersliire   &   Warwickshire  Electric   Power   Co..  and 


or  any  portion  of  th*  district.  The  committee  shall  advise 
upon  such  matters  as :  The  operating  time-tables  of  the 
undertakings;  the  best  load  factor  obtainable;  conservation 
of  fuel;  proper  return  npon  the  capital  moneys;  the  stand- 
ardisation of  systems;  and  regularising  the  supply.  The 
committee  shall  also  be  responsible  for  making  recommenda- 
tions to  its  constituent  authorities  as  to  the  expenditure  of 
capital  moneys  on  extensions,  but  it  shall  not  be  competent 
for  the  committee  to  incur  any  capital  expenditure  nor  to 
borrow  moneys  for  such  purpose. 

Existing  undertakings  shall  not  be  transferred  either  in 
whole  or  in  part  to  the  committee.  The  Birmingham  Corpora- 
tion and  the  Shropshire,  etc..  Co.  shall  be  responsible  for  the 
capital  expenditure  incurred  by  them  respectively  in  the  areas 
defined  above,  and  the  financial  arrangements  as  to  capital 
and  revenue  accounts  shall  continue  on  a  separate  basis  as 
heretofore.    . 

The  portion  of  the  district  within  the  County  of  Warwiek 
may  be  supplied  in  bulk  by  the  Birmingham  Corporation. 
The  distribution  of  energy  in  the  City  of  Birmingham  shall 
continue  to  lie  dealt  with  by  the  Birmingham  Corporation, 
and  that  in  the  Borough  of  Sutton  Coldfield  by  the  Corpora- 
tion of  Sutton  Coldfield  unless  otherwise  determined  by  agree- 
ment with  the  Biriuinghnm  Corporation. 
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it  may  be  well  that  the  supply  to  this  area  should  continue 
to  Us  served  a.s  at  pre.sent. 

'i'he  electricity  supply  in  the  district  is  to  be  administered 
iu  the  following  manner  :  The  Birmingham  Corporation  shall 
lie  le.SfioQsible  for  the  electrical  development  of  the  City  of 
liirniingham  aud  that  portion  of  the  district  situated  in  the 
County  of  Warwickshire,  which  latter  shall  by  Cider  be  trans- 
ferred from  the  ari",i  of  llie  power  supply  of  the  I>eicestershiie 
and   Warwickshire   Electric  Power  Co. 

The  Shrojishire.  Ac,  Co.  shall  be  responsible  for  the  develop- 
ment of  the  remainder  of  the  district  under  the  Shropshire, 
Aorcester.shire  and  Stalfordshire  Electric  Power  .-^cts,  I'Mi 
to  J91'J.  The  South-we.st  Midlands  District  Electricity  Com- 
mittee .shall  consist  of  four  members,  two  of  whc:m  .shall  re- 
pre.^iit  the  Birmingham  Corporation  electricity  supply  under- 
taking and  two  the  Shropshire.  Worcestenshire  &  Stallord.shire 
Electric  J'ower  Co.  One  of  the  members  lo  be  appointed  by 
the  Birmingham  Corporation  shall  be  a  member  of  the  Elec- 
tricity Supply  CoiMiiiiltee.  and  the  remaining  member  shall 
be  the  city  electriial  engineer  of  Birmingham  tor  the  time 
l)eing.  One  of  tin-  meiiibers  to  be  appointed  by  the  Shrop.shire, 
ifce.,  Co.  shall  be  a  niiiiiber  of  the  board  of  directors,  and  the 
remaining  member  shall  be  the  chief  electrical  engineer  for 
the  time  being  of  the  company.  Each  member  shall  have 
one  vote  only  on  all  matters. 

The  duties  or  functions  of  the  committee  shall  not  be 
delegated  to  any  other  body  or  persons  as  regards  the  whole 

•  Ei-BC.  Rev.,  Oct.  Ist.  1920;  p.  434. 


The  distribution  of  energy  in  the  rural  districts  of  Meriden. 
Solihull,  and  the  portion  of  Tamworth  within  the  district  shall 
Ije  carried  out  by  the  local  authorities  for  those  areas,  or  may 
(by  agreement)  be  undertaken  by  the  Birmingham  Corpora- 
tion. In  the  latter  event,  the  energy  shall  be  supplied  by  the 
Corporation  to  consumers  in  such  areas  at  the  selling  prices 
fixed  for  like  .supplies  from  time  to  time  for  consumers  in 
the  City  of  Birmingham,  with  a  reasonable  adjustment  to 
cover  any  extra  costs  and  contingencies  involved.  In  that 
jxjrtion  of  the  district  within  the  Counties  of  Shro))shire. 
Statford.sliire.  and  Worcestershire  the  existing  authorised 
undertakers  may  take  supplies  in  bulk  by  agreement  as  may 
be  required  from,  or  they  may  transfer  any  portion  of  their 
undertakings  to.   the  Shropshire,  itc.  Co. 

The  Birmingham  Corporation  and  the  Shropshire.  &e.,  Co.. 
respectivi'iy.  shall  exercise  control  of  the  generating  stations 
and  main  transmission  lines'  lielonging  to  them  in  their  re- 
spective portions  of  the  district,  and  the  responsibility  for 
providing  further  interlinking  main  transinis.sion  lines  shall  be 
dealt  with  by  the  Corporation  and  the  Shropshire.  &c.,  Co. 
respectively,    after   consultation   with    the   committee. 

In  the  event  of  a  local  authority  within  any  portion  of 
tlie  district  for  which  the  Shropshire.  A-c.  Co.  is  responsible 
deciding  to  exercise  purcha.se  powers  it  may  po.ssess  under 
any  .\ct  or  Order,  the  Shropshire.  &c..  Co.  shall  supply  elec- 
tricity in  bulk  to  such  local  authority.  Authorised  distributors 
shall  accept  supplies  of  2.5-period  3-phase  a.c.  which  shall  be 
the  standard  system  throughout  the  district,  and  those  fur- 
nishing a  supply  within  their  own  areas  at  the  date  on  which 
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this  scheme  becomes  operative  may  continue  as  generating 
authorities  in  their  own  areas,  80  long  as  it  is  considered 
economically  ailvisable.  and  until  they  are  receiving  full  sup- 
plies ill  bulk  I'rum  tlie  capital  stations  of  the  Corporation  or 
of  the  Shropshire,  &c.,  Co.   as  the  ease  may  be- 

The  Bii'iiiiughiiiu  Corporation  and  the  Shropsliire,  &o..  Co. 
have  iilciilicil,  systems  of  supply  which  arc  linked  together  at 
(he  pir.-.'iil  lime,  and  a  further  link  of  substantial  capacity 
fur  mutual  mtei'changu  of  supply  will  be  installed.  The  main 
underground  transmission  pressures  in  Birmingham  and 
Warwickshire  will  be  33,000  and  11,000  volts.  The  pressure 
of  the  main  underground  transmission  lines  from  Stourport 
to  Halesowen  will  lie  33,000  volts,  and  that  of  the  main  over- 
head transmission  lines  will  lie  66,000  volts.  The  supply  will 
be  stepped  down  to  5, .500  volts  for  local  secondary  transmis- 
sion. 

The  arrangements  as  regards  existing  generating  stations 
are  as  follows :  There  shall  be  utilised  in  conjunction  with 
the  new  capital  stations,  an  existing  temporary  generating 
station  situated  at  Nechells,  and  the  most  economical  portion 
of  the  plant  in  the  Summer  Lane  generating  station,  both 
of  which  belong  to  the  Birmingham  Corporation,  also  the  most 
economical  portion  of  the  plant  in  the  Smethwick  station 
belonging  to  the  Shropshire,  &c.  Co.  As  considered  econo- 
mically advisable,  the  existing  station.s  at  Water  Street  and 
Chester  Street,  belonging  to  the  Birmingham  Corporation,  will 
be  closed  down,  also  the  generating  station  belonging  to  the 
Sutton  Coldfield  Corporation,  and  the  uneconomical  portion 
<if  the  generating  plant  at  the  Summer  f^ane  station  of  the 
Birmingham  Corporation;  the  generating  stations  at  Kidder- 
minster and  Dudley,  belonging  to  the  Shrop.shire,  &c.,  Co., 
as  well  as  those  of  the  Eedditch  and  Malvern  Urban  District 
Councils,  and  the  I.udlow  Electric  fjight  Co.  will  also  be  closed 
down.  All  the^  stations  will,  however,  continue  to  be  used 
a.s  sub-stations  or  distributing  centres  for  the  districts  which 
they  now   serve.     The  existing  geuerating  stations  belonging 


to  the  Worcester  Corporation  will  continue  to  run,  but  the 
supply  from  these  stations  will  be  augmented  by  means  of  a 
bulk  supply  from  the  new  capital  station  at  Stourport  when 
the  load  on  the  Worcester  Corporation  undertaking  is  greater 
than  the  present  plant  is  capable  of  supplying. 

The  generating  and  other  plant  belonging  to  the  Birmingham 
Corporation  an<l  the  Shropshire,  &c.,  Co.  that  will  not  be 
required  w  ill  be  disposed  of.  and  the  amount  so  realised  applied 
to  extinguish  the  loans  outstanding  against  these  assets,  or 
credited  to  capital  account,  as  the  case  may  be.  The  balance, 
if  any,  will  be  made  good  from  the  resei-ve  fund  account  of 
the  undertaking  concerned.  The  auxiliary  supply,  which  is 
now  being  jiurchased  from  the  private  generating  station  of 
the  Dunlop  I^ubber  Co.  by  the  Birmingham  Corporation,  will 
be  discontinued. 

The  following  capital  power  stations  are  in  course  of  con- 
struction or  are  to  be  constructed  in  successive  stages  as 
required  : — • 

.        .  .  Plant  being  Ultimate 

BuTumgham  Corporation —  installed,  kW,       capacity,  kW. 

Nechells  35,000  110,000 

Hams  Hall         —  300,000 

Shropshire,  &c.,  Co. — 
Stourport  —  105,000 

No  works  under  Section  18  of  the  Electricity  (Supply)  Act, 
1919,  will  be  constructed,  and  there  are  no  existing  generating 
stations  in  the  district  used  solely  for  (a)  railways,  (b)  tram- 
ways. Negotiations  have  been  opened  with  the  Midland  Rail- 
way Co.,  in  connection  with  a  supply  of  power  for  railway 
purposes. 

The  Hams  Hall  site  is  an  ideal  one  for  the  supply  of  railways 
over  a  large  area,  and  a  supply  of  25-period  a.c.  is  peculiarly 
suitable  for  railway  working.  Tlie  district  at  present  contains 
approximately  390  route  miles  of  railways,  and  there  are  about 
2.0(X)  route  miles  of  railways  within  a  .50-miles  radius  of  Bir- 
mingham. 


NEW     ELECTRICAL    DEVICES,     FITTINGS,    AND    PLANT. 


Readeri:  are  ineited  to  mhmit  parfienlars  of  Tiew  or  improved,  devices  and  apparatus,  w/iioli  will  be  ptihlis/ied 
if  considered  of  sufficient  interest. 


The  "  Adjustalite  "  Pendant. 

An  adjustable  Ughting  pendant  without  visible  cords  and  the 
Usual  counterpoise  is  made  by  The  Rhodes  Fittings  Co.,  Ltd., 
224,  Upper  Thames  Street,  E.C.4.    This  device,  known  as  the 


(fl)  Extended. 

Figs.  1  and  2.- 


-Thu 


(l>)  Raised. 

'  Adju.stalitb  "  Pend.\nt. 


"  Adjustalite  "  pendant,  is  illustrated  in  figs.  1  and  2.  It  will 
be  seen  that  when  the  fitting  is  raised  from  the  fully  extended 
position  {a),  by  sliding  the  pendant  holders  over  the  tubular 
guides,  the  upper  arms  of  the  fitting  are  raised,  drawing  up 
the  lamp  and  shade  (h).  In  this  particular  example  the  range 
of  adjustment  is  18  in. 


The  "  Priory  "  Distribution  Board. 
We  have  received  from  the  Priory  Electrical  Enginebbinq 
Co.,  Bath  Street,  Birmingham,  a  new  distribution  board  (fig. 
3)  which  has  just  been  placed  upon  the  market.  .4s  will  be 
seen  from  the  illustration  (fig.  4)  this  board  is  made  to  facilitate 
the  work  of  wiring  up.  Two  pieces  of  angle  iron  are  fixed 
to  the  wall  and  the  frame  supporting  the  fuse  units  is  hmged 
to  one  of  them.  The  service  cables  and  distributors  are  then 
connected  and  the  frame  is  swung  back  and  held  in  place 
by  means  of  screws  which  fit  into  two  pillars  cast  on  the 
other  piece  of  angle  iron.  The  sheet  steel  case  is  then  slipped 
over  and  fastened  by  screws  into  the  sides  of  the  angle  iron 
supports.  The  board  is  arranged  for  six  ways  with  two  fuses 
per  way.  The  cables  are  led  into  the  box  through  an  in- 
sulating separator  and  an  asbestos  fillet  is  fitted  between  the 
upper  and  lower  rows  of  fuses.  The  service  cables  are  con- 
nected to  a;  small  busbar  to  which  one  terminal  of  each  fuse 
is  clamped  by  a  screw.    The  construction  of  the  board  is  very 


Fui.  3. — The  "  Priouv 
Dr.sTRrBDTioN  Board. 


Fio.  4. — Method 

OF  WlRINQ. 


substantial,    and    all  parts   are   easily  connected   up    and    as- 
sembled. 

The  "  Baby  Paragon  "  Switch  and  Fuse. 
In  our  issue  of  Febni.iry  25th  la.st  (page  258)  we  described 
the   "  Baby    Paragon  "   switch   designed    by    The    Midland 
Electric  Manufacturing  Co.,  Ltd.,  Barford  Street,  Birming- 
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ham.  We  have  now  been  made  acquainted  with  a  further  de- 
velopment of  this  hne.  the  "  Babv  Paragon  "  combined  switch 
and  fuse  gear.  As  will  he  seen  from  the  illustration  (Cg.  5). 
the  fuses  are  arranged  above  the  switch,  which  is  of  the  type 
previously  described.    The  fuses  have  a  looped  break  of  SJ  in-. 


Fig.  5. — 'The  "  Baby  Paragon  "  Switch  and  Fose. 


and  are  designed  in  compliance  with  the  Home  Office  regula- 
tions. This  gear  is  made  in  either  two  or  three-pole  types  for 
250  or  500-V  circuits. 

A  Selenium  Current  Regulator. 

In  connection  with  the  5,(X)0-amp.,  tj-volt  motor  generator 
which  was  mstalled  at  the  National  I'hysical  Laboratory  for 
the  purpose  of  assisting  in  the  buried  cables  research  and 
general  work.*  a  current  regulator  has  been  constructed 
which  employs  selenium  cells  as  a  means  of  operating  the 
first  relays.  It  will  be  seen  from  the  diagram,  tig.  6.  that 
leads  from  the  standard  resistance  used  for  current  measure- 
ment are  brought  to  an  ordinary  potentiometer  circuit;  the 
two  selenium  cells  are  mounted  one  on  each  side  in  front  of 
the  ground-glass  galvanometer  scale  and  are  arranged  so  that 
when  the  galvanometer  is  out  of  balance,  due  to  the  current 
varying  from  the  normal,  the  light  spot  completely  illuminates 


FiG.  6.—.^  Sklk.vium  Cukhknt  Regulatok. 


the  surface  of  the  cell.  The  two  selenium  cells  are  arranged 
as  two  arms  of  a  resistance  bridge,  the  other  two  arms  being 
made  up  by  a  plug-resistance  box,  and  a  sensitive  moving- 
mil  relay  is  connected  across  the  usual  galvanometer  terminals 
of  the  bridge  with  a  30-volt  accumulator  battery  to  give  the 
neces.sary  pressure.  The  arrangement  of  the  remainder  of 
the  relays  which  finally  vary  a  resistance  in  the  excitation 
circuit  of  the  current  generator  is  shown  in  the  di.igram.  Tito 
eeleniurn  cells  respond  very  quickly,  and  the  arrangement 
will  maintain  a  c\irrent  of,  say,  ] ,000  amp.  constant  to  within 
0.2  per  cent,  for  a  whole  day.  A  far  higher  degree  of  sensi- 
tivenes.s  can  be  obtained,  since  in  the  case  under  review. 
owing  to  the  current  normnlly  varying  in  rapid  fluctuations 
of  as  much  as  3  per  cent.,  the  galvanometer  was  stiffened  so 
that  the  movement  from  the  centre  of  the  scale  to  one  or  other 
of  the  selenium  cells  corresponded  to  a  change  of  current  of 
"1.1    per  cent.      Unfortunately  the  resistance  of  the  selenium 

♦  pi^.  Bev„  Aug.  20th.  1920,  p.  332. 


cells  was  not  sufficiently  constant  from  day  to  day,  and  they 
could  not  always  be  relied  upon  to  remain  sufficiently  uniform 
for  regulation  to  be  effected  without  adjustment  of  the  bridge 
arms  for  a  longer  period  than  10  hours,  but  the  method  has 
such  great  advantages  for  the  regulation  of  large  currents  that 
further  work  is  being  done  both  by  way  of  endeavouring  to 
make  seleniimi  cells  which  will  remain  more  constant  and  also 
of  using  a  thermopile  to  be  operated  by  the  heat  transmitted 
from  the  galvanometer  mirror.  The  main  advantages  of  regn 
lation  of  this  type  are  that  the  operating  forces  are  extremely 
small;  the  drop  over  the  shunt  being  only  O.l  volt,  a  high 
degree  of  sensitiveness  can  be  obtained;  and  the  regulator  will 
deal,  with  the  aid  of  suitable  shunts,  with  currents  up  to 
several  thousand  amperes. 


CORRESPONDENCE. 


Letttrs  reoeired  by  ?/.s  after  B  P.M.  ON  TUBSDAT  cannot  appear  vrnUl 
the  followitig  week.  Correspondents  should  forward  their  communi- 
cations  at  the  earliest  possible  vioment.  Ko  letter  can  he  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Self-synchronising  Rotary  Converters. 

Would  you,  or  some  of  your  readers,  please  supply  a  good 
theoretical  explanation  of  how  a  self-synchronising  rotary- 
converter  brings  itself  into  synchronism?  A  recent  book  on 
rotary-converters  seems  to  fail  badly  by  skimming  over  this 
question  very  lightly. 

1,500  kW. 

Juhj  mh,  1921.         

Battery  Explosions. 

Could  you  through  the  medium  of  your  excellent  paper 
explain  the  following  phenomenon  :  — 

The  power-house  attendant  at  my  place  of  employment  was 
placing  a  fourth  cell  on  charge  (the  three  previously  charging 
were  connected  to  the  -+-ve  side  of  the  board  and  had  received 
practically  a  full  normal  charge) ;  when  he  connected  the  fourth 
cell  to  the  —  ve  and  then  to  the  three  cells  previously  charging 
there  was  a  report  like  a  pistol  shot,  and  quite  as  loud,  and 
the  electrolyte  in  the  fourth  cell  assumed  a  milky-white,  ap- 
pearance, and  seemed  to  be  greatly  distui-bed.  There  was 
also  a  disturbance  in  the  third  cell,  hut  not  to  such  a  large 
extent  as  in  the  fourth.  He  attempted  to  reproduce  the  effect 
but  could  not,  but  a  few  weeks  later  the  same  thing  occurred 
under  exactly  similar  conditions. 

Denze. 

July  mh.  1921.       

Abnormal  Meter  Records. 

With  further  reference  to  the  above  subject,  the  solution 
of  Mr.  Kernick  does  not  appear  to  be  entirely  correct. 

If  we  assume  the  coincidence  of  the  readings  at  the  end  of 
February  to  be  zero,  the  following  would  appear  in  the  read- 
ing book  for  the  first  meter  :  — 

Reading. 

December,  1920      9947.0 

January.   1921         9982.0 

February,   1921       0000.0 

March,  1921  123.0 

April.   1921  144.0 

This,  should  have  been,  according  to  Mr.  Kernick's  solution 
(assuming  that  the  March  and  April  readings  w-ere  taken  by 
the  same  man)  :  — 

February,  1921        0000.0  18.0 

March,  1921  12.3  12.3 

April,   1921  14.4  2.1 

If  the  readings  at  the  end  of  February  were  not  zero,  the 
case  becomes  more  confusing,  as  will  be  seen  by  further  study. 

If  the  April  readings  were  taken  correctly  the  error  would 
easily  have  been  seen ;  if  not,  the  .\pril  readings  would  not 
be  normal  or  give  the  correct  consumption.  Any  error  of  this 
description  is  neutralised  or  discovered  when  the  meter  is 
correctly  read.  It  would  be  interesting  to  see  the  actual  read- 
ings. 

Thomas  Southgate. 

Ipswich. 
Augitst  1st,  1921. 

Testing  and  Repairing  Magnetos. 

With  reference  to  "  Mag's  "  letter  in  your  last  issue,  as  a 
practical  magneto  repairer,  it  surprises  me  to  learn  that  any 
firm  adopts  the  method  which  he  mentions  of  removing  slip 
rings  and  ball  races. 

The  armature  tests  mentioned,  from  my  point  of  view,  are 
absolutely  useless;  however,  to  go  into  a  technical  discussion 
of  these  would  take  up  much  valuable  space,  so  I  will  ,as 
simply  as  possible  give  an  outline  of  methods  practised  in 
most  repair  shops. 

With  regard  to  armature  testing,  this  is  usually  done  on 
a  specially  constructed  test  board ;  current  is  supplied  to  the 
board  from  a  battery  of  4  to  8  volts,  depending  on  the  siz« 


Difference. 

35.0 

18.0 

123.0 

21.0 
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of  the  armature.  This  current  flows  through  the  primary 
winding  of  the  armature  under  test  and  through  a  hammer 
piake  and  break,  actuated  by  the  magnetism  from  the  arma- 
ture core;  in  some  cases  a  motor-dnveu  rotary  make  and  break 
IS  used.  The  current  in  tlie  primary  circuit  is  interrupted  in 
this  mauner  on  the  test  board,  whcieas,  in  the  machine,  it  is 
interrupted  by  the  contact-breaker,  with  this  difference  :  In 
the  machine  tbe  current  in  tlie  armature  is  self-induced  through 
the  magnets,  but  on  the  test  board  the  current  is  supplied 
from  a  battery.  It  naturally  follows  from  this  that  a  high 
voltage  is  induced  in  the  secondary  winding  while  under  test. 

The  high  voltage  is  collected  from  the  slip  ring,  and  taken 
to  an  adjustable  spark-gap. 

A  standard  capacity  condenser  and  switch  are  included  in 
the  test  board  connected  across  the  make  and  break.  With 
this  test  board  it  is  possible  to  test  the  condenser,  primary 
and  secondary  circuits,  and  shp  ring  without  disconnecting 
the  armature  windings. 

To  operate  the  test  board,  curronS  is  switched  on  the  core, 
or  armature;  if  the  make  and  break  fails  to  act  through  lack 
of  magnetism  in  the  core,  it  shows  cither  an  open  or  short 
circuit  in  the  primary  w-inding.  though  these  faults  are  rare. 
With  a  dead  short  the  safety  fuse  in  the  primary  circuit  will 
blow ;  it  is  usual  in  a  case  like  this,  that  the  fault  will  be 
found  in  the  condenser.  Taking  the  primary  winding  as 
O.K..  the  make  and  break  should  be  vibrating  steadily  but 
fast,  without  sparking  at  the  points.  If  sparking  is  taking 
place  badly,  at  the  points,  it  shows  a  faulty  condenser,  such 
as  low  capacity  or  punctured.  In  this  event  the  test  board 
condenser  is  switched  into  circuit,  which  will  give  sparkless 
make  and  break. 

With  primary  winding  and  condenser  O.K.  there  should, 
if  the  h.p.  winding  and  slip  ring  are  O.K..  be  a  continuous 
line  of  sparking  taking  place  between  the  points  of  the  adjust- 
able spark-gap,  the  distance  between  the  points  varying  with 
different  sizes  and  makes  of  armatures. 

Should  it  be  found  that  no  sparking  takes  place,  if  the 
adjustable  gap  is  opened  beyond  a  certain  point  which  prac- 
tice tells  it  should  spark  at,  it  naturally  points  to  a  broken- 
down  slip  ring  or  h.p.  winding.  For  example,  supposing  an 
armature  should  be  capable  of  sparking  across  a  12-millimetre 
gap  at  6  volts,  and  that  no  sparking  occurs  at  a  5-millimetre 
gap,  it  clearly  shows  here  that  the  sparking  is  taking  place 
cither  in  the  high-pressure  winding,  or  in  the  slip  ring ;  if  the 
fault  is  in  the  slip  ring,  it  will  betray  itself  by  the  smell  of 
burning  ebonite,  otherwi.se  the  h.p.  winding  has  broken  down. 

With  regard  to  the  removal  of  ball  races  and  slip  rings,  a 
ball  race  is  drawn  off  the  spindle  by  a  special  tool,  of  which 


there  are  several  kinds.  Tbe  tool  I  am  writing  of  has  a  lip 
grip,  which  grips  down  and  all  round  tbe  ball  track  of  the 
race,  a  serened  bolt  through  the  centre  of  the  tool  is  screwed 
down  on  the  end  of  the  spindle,  drawing  the  race  off  easily 
and  quite  undamaged;  it  is  then,  of  course,  an  easy  matter  to 
remove  the  slip  ring. 

I  quite  agree  with  "  Mag  "  that  the  majority  of  magneto 
repair  shops  have  no  system,  and  I  might  add  no  knowledge. 
if  they  employ  the  methods  "  Mag  "  writes  of. 

Repairer. 

August  1st,  1921. 

The  E.P.E.A.  and  Dover,  &c. 

With  reference  to  the  letter  in  this  week's  issue  from  "  Wake 
Up,"  who  seems  easily  amused,  I  think  all  public  supply 
engineers  will  be  equally  amused  at  the  latter  part  of  his 
letter. 

His  statement :  "  Station  operation  is  only  routine  work — 
there  is  nothing  in  it,"  reminds  me  of  a  Uttle  episode  in  my 
experience  of  seven  or  eight  years  ago. 

The  station,  3  small  one.  had  three  a.c.  three-phase  genera- 
tors, each  of  20<'  kW  capacity,  and  the  machine  panels  on  the 
switchboard  were  fitted  with  an  ammeter  on  each  phase,  but 
without  a  wattmeter  or  power-factor  indicator. 

Tbe  manufacturers  were  asked  to  send  someone  to  test 
these  ammeters,  so  they  sent  the  engineer  who  had  origmally 
erected  the  switchboard  and  generators  to  superintend  the  job: 
This  gentleman,  who,  like  "  W'ake  Up,"  was  bursting  with 
the  "  nothing  in  it  "  knowledge  of  power  station  work,  of 
course  declined  the  offer  of  assistance  of  the  charge  engineer 
in  changing  the  sets  over  as  required,  with  the  remark  that 
he  could  manage  that  himse'f  quite  easily.  Two  of  the 
machines  were  on  load  and  the  other  one  was  run  up  to 
speed.  Tliere  would  be  about  200  amperes  on  all  three  am- 
meters of  both  machines  at  the  time  when  the  charge  engineer 
left  to  attend  to  other  duties.  It  was  not  very  long  before 
the  manufacturer's  repre.sentative  sent  for  the  charge  en- 
gineer, who  found  him  in  a  bewildered  condition ;  he  had 
paralleled  the  third  machine,  and  had  now  about  250  amperes 
per  phase  on  all  three  machines,  and  was  wanting  to  know 
where  the  other  load  had  come  from  The  charge  engineer 
soon  puc  him  right,  which,  of  course,  any  switchboard  atten- 
dant could  have  done. 

"  Wake  Up  "  should  not  underrate  work  which  he  has 
apparently  never  undertaken. 

Nothininit. 

Coventry. 
July  30th,  1921. 


RESTRICTIVE    COVENANTS. 


By  a  Legal 

All  men  of  business  who  have  occasion  to  employ  clerks 
or  assistants,  are  well  aware  of  the  necessity  of  inserting 
a  restrictive  clause  in  the  agreement  of  service.  Keen 
competition  makes  it  difficult  to  make  and  keep  a  con- 
nection ;  and  the  employer  is  often  anxious  to  prevent 
a  discharged  clerk  or  assistant  drawing  ofi  the  custom 
of  his  late  master,  or  entering  into  direct  competition 
with  him. 

Again,  when  a  business  is  sold,  the  purchaser  will 
naturally  want  to  prevent  the  vendor  competing  with 
him.  In  either  case,  a  restrictive  covenant  of  some  kind 
becomes  necessary.  The  case  of  Bowler  v.  Lovegrove, 
which  was  reported  in  T/ie  Times  a  few  montlis  ago, 
renders  it  desirable  to  refer  to  the  matter  once  more. 
It  is  necessary  to  point  out  that,  as  a  general  rule,  a 
covenant  which  binds  a  man  not  to  practise  his  calling 
is  looked  upon  with  suspicion.  The  reason  is  that  if  a 
man  deliberately  sells  the  right  which  all  men  have  in 
free  country  to  the  exerci.se  of  their  calling,  he  deprives 
the  public  of  the  benefit  of  his  skill  and  experience,  while 
be  abandons  what  may  be  his  means  of  livelihood.  A 
principle  of  law  has,  therefore,  been  evolved,  having  its 
origin  in  the  famous  case  of  Mitchell  v.  Reynolds,  which 
was  decided  in  1712,  that  contracts  in  restraint  of  trade 
are  void,  and  must  not  be  enforced  by  the  Courts.  If 
an  electrical  engineer  at  the  present  day  were  to  enter 
;nto  a  bond  which  prevented  him  from  carrying  on  his 
business  anywhere  for  the  rest  of  his  natural  life,  no 
court  of  justice  would  enforce  its  due  performance. 

But  while  contracts  in  total  restraint  of  trade  are 
void,  it  has  become  a  well  settled  rule  that  if  restriction 
is  limited  as  to  area,  and  there  is  "consideration  "  for 
the  bargain,  the  goodwill  of  a  business  may  be  made  the 
proper  subject  matter  of  a  contract.     And  so  the  well- 


Contributor. 

known  "  bond  "  into  which  the  vendor  of  a  businest 
enters  is  recognised  in,  and  will  always  be  enforced  and 
respected  by  a  court  of  justice.  Were  it  otherwise,  the 
sale  of  a  connection  would  be  rendered  impossible,  as 
nothing  could  operate  to  prevent  the  vendor  from  inter- 
fering with  the  practice  which  he  himself  had  disposed 
of  for  a  substantial  sum  of  money.  Similarly,  unless  an 
assistant  or  servant  could  be  put  under  restriction,  em- 
ployment anywhere  would  be  dangerous  on  any  terms. 

Such  is  the  bare  outline  of  a  branch  of  law  which  is 
surrounded  with  many  technicalities.  Into  these  it  is 
not  our  purpose  to  inquire  at  any  length,  but  there  are 
■A  few  points  which  demand  further  elucidation.  It' 
has  been  pointed  out  that  the  restriction  must  be  limited 
as  to  area.  It  would  be  wholly  unreasonable,  for  in- 
stance, to  prevent  an  assistant  from  exercising  his 
calling  anywhere  in  the  British  Isles.  Many  cases  have 
arisen  in  the  Courts  as  to  what  is  a  reasonable  limit. 
In  Horner  t'.  Graves  (7  Bing.  735)  it  was  held  to  be 
unreasonable  to  restrict  a  dentist  from  practising  any- 
where within  200  miles  from  York.  On  the  other  hand, 
to  borrow  an  instance  from  the  legal  profession,  a  cove- 
nant preventing  a  solicitor  from  practising  as  such  any- 
where in  England  for  20  years  has  been  held  to  be 
reasonable  and  capable  of  enforjement  (Whittaker  v. 
Howe,  .3  Bras.  383).  It  follows,  therefore,  that  in  mark- 
ing the  border  line,  the  Court  will  be  influenced  in  a 
large  measure  by  the  nature  of  the  business.  The  avail- 
able means  of  communication  are  also  important.  By 
means  of  railways,  telephones,  <fec.,  a  practice  can  be 
extended  over  a  much  wider  area  at  the  present  day  than 
would  have  been  possible  at  the  close  of  the  last  century. 
That  the  Court  is  willing  to  enlarge  the  boundary  in 
certain  oases,  even  to  the  confines  of  the  habitable  globe, 
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was  clearly  demonstrated  in  1S96,  when  world-wide  re- 
striction was  placed  upon  the  manufacture  of  a  par- 
ticular class  of  guns  and  :^rmament.  Although  this  case 
could  never  have  any  direct  application  to  the  electrical 
profession,  yet  it  serves  to  show  the  elastic  nature  of 
rules  by  which  the  Court  is  governed  in  these  matters. 

With  regard  to  time,  there  does  not  appear  to  be  any 
restriction.  Nevertheless,  if  a  man  binds  himself  not 
to  practise  for  a  limited  period,  tlie  area  of  restriction 
may  receive  a  slight  extension.  The  rule  by  which  the 
boundary  should  be  determined  was  thus  expressed  in 
the  case  of  Horner  v.  Graves,  to  which  allusion  has 
already  been  made:  — 

"  The  restraint  must  be  only  euch  as  to  afford  a  fair 
protection  to  the  interests  of  the  party  in  favour  of 
whom  it  is  given,  and  not  so  large  as  to  interfere  with 
the  interests  of  the  public." 

The  consideration — another  essential  feature  of  these 
contracts — is  the  next  matter  which  deserves  attention. 
And  upon  this  point,  so  long  as  the  Court  is  satisfied 
that  there  is  a  consideration  which  is  not  merely  colour- 
able, the  contract  will  be  enforced.  The  adequacy  of  the 
consideration  is  left  entirely  to  the  parties  themselves. 
Instances  could  be  cited  without  number  to  show  what 
has  been  held  as  a  reasonable  consideration.  In  the  case 
of  Sainter  v.  Fergusson  (7  C.B.  716)  the  engagement  of 
the  defendant  as  assistant  was  held  to  be  sufficient  con- 
sideration for  an  undertaking  on  his  part  not  to  prac- 
tise within  a  radius  of  seven  miles  after  the  termination 
of  his  employment. 

Having  made  an  attempt  to  indicate  the  features 
which  are  essential  to  contracts  in  restraint  of  trade. 
we  now  propose  to  consider  what  constitutes  a  breach  of 
such  contract.  In  most  contracts  the  covenant  is  in  the 
following  form:  The  vendor  undertakes  that  he  "will 
not  at  any  time  hereafter,  directly  or  indirectly,  and 
either  alone  or  in  partnership  with  or  as  assistant  to 
any  other  person  or  persons,  carry  on  the  profession  or 
business  of.  etc.,  within  a  certain  area."  A  further 
clause  prohibiting  practice  "  in  open  competition  " 
sometimes  finds  its  way  into  the  deed. 

The  question  naturally  arises.  What  constitutes  prac- 
tising? Most  men — or  their  consciences — will  be  able  to 
answer  this  question  without  difficulty,  but  doubtful 
points  arise  from  time  to  time.  In  the  case  of  Palmer 
f.  Mallett  (36  Ch.  D.411)  it  was  decided  that  a  person 
acting  only  as  a  salaried  assistant  was  carrying  on  the 
profession  of  a  surgeon,  and  that  to  do  so  was  a  breach 
of  the  covenant.  In  that  case  Lord  Justice  Cotton  said  : 
"  Carrying  on  a  trade  implies,  to  my  mind,  that  the. 
person  engaged  in  it  is  engaged  in  it  qua  trade — that  is 
to  say,  as  a  trade  producing  profit  or  loss  which  is  to 
be  shared  by  him ;  and  that  is  not  the  case  if  he  is  merely 
a  salaried  assistant.  ...  I  cannot  come  to  the  con- 
clusion that  a  man  is  less  carrying  on  the  profession  of 
a  surgeon  because  he  is  doing  so  as  assistant  to  someone 
else.  '  Profession  '  is  different  from  trade,  and  it  is 
much  more  emphatic,  to  my  mind,  than  if  '  business  ' 
alone  were  here.  When,  as  here,  the  words  '  carrying 
on  the  business  or  profession  of  a  surgeon  '  are  merely 
used  to  denote  what  is  done  by  a  man  acting  as  a  sur- 
geon, a  man,  in  my  opinion,  acts  as  surgeon  none  the 
less  because  he  is  not  the  princip.al  or  engaged  in  the 
business  as  a  partner,  but  is  merely  carrying  it  on  a* 
an  assistant." 

It  will  be  observed  that  the  case  just  referred  to  in- 
volved the  diBCUBsion  of  a  covenant  in  force  between 
the  vendor  and  purchaser  of  a  business.  The  Courts 
will  construe  such  a  covenant  less  favourably  to  the 
person  bound  than  a  covenant  which  prevents  a  servant 
from  competincr  with  his  former  master.  At  the  same 
time,  even  in  the  case  of  a  servant  a  covenant  will  be 
enforced  if  not  unduly  harsh. 

An  example  of  the  class  of  case  which  often  comes 
before  the  Couris  is  to  be  found  in  Herbert  Morris  v. 
Saxelby  (1916),  (1  A.C.  688).  In  that  case  the  plain- 
tiffs were  enj/acrpd  in  the  manufacture  of  very  special 
forms  of  machinery,  including  pulley-blocks,  runways, 
and  travelling  cranes.     Their  business  was  a  leading 


one  in  the  United  Kingdom  in  this  class  of  machinery, 
and  extended  over  a  large  part  of  the  United  Kingdom. 
In  March,  1911,  the  defendant  entered  into  an  agree- 
ment under  which  his  salary  was  £3  17s.  6d.  a  week, 
and  his  engagement  for  two  years  certain.  By  Clause 
7  of  the  agreement  he  covenanted  with  the  plaintiffs 
that  he  would  not :  — 

At  any  time  during  a  period  of  seven  j'ears  from  the 
date  of  his  ceasing  to  be  employed  by  the  company, 
whether  under  this  agreement  or  otherwise  howsoever, 
either  in  the  United  Kingdom  of  Great  Britain  or  (sic) 
Ireland,  carry  on,  either  as  principal,  agent,  servant, 
or  otherwise,  alone  or  jointly,  or  in  connection  with 
any  other  person,  firm  or  company,  or  be  concerned  or 
assist,  directly  or  indirectly,  whether  for  reward  or 
otherwise,  in  the  sale  or  manufacture  of  pulley-blocks, 
hand  overhead  runways,  electric  overhead  runways, 
hand  overhead  travelling  cranes,  or  any  part  thereof, 
or  be  concerned  or  assist  as  aforesaid  in  any  business 
connected  with  such  sale  or  manufacture. 

On. leaving  the  plaintiffs'  employment,  the  defendant 
at  once  went  into  the  employment  of  the  French  agents 
of  the  plaintiffs,  but  in  March,  1914.  he  entered  the 
service  of  Vaughan  &  Son,  Ltd.,  Manchester,  who  were 
the  principal  competitors  of  the  plaintiffs  in  the  manu- 
facture of  some  of  the  articles  mentioned  in  the  above 
Clause  7.  Thereupon  the  plaintiffs  brought  these  pro- 
ceedings, claiming  an  injunction  against  the  defendant 
substantially  in  the  terms  of  luis  clause. 

In  these  circumstances,  Mr.  Justice  Sargant  held  that 
while  the  covenant  was  not  unreasonable  from  the  plain- 
tiffs' point  of  view  inasmuch  as  it  was  necessary  for  the 
purposes  of  their  business,  it  would  be  wrong  to  enforce 
it  against  the  defendant,  as  it  would  deprive  him  and 
the  public  of  the  benefit  of  the  skill  and  experience 
which  he  had  acquired  while  in  the  plaintiffs'  employ- 
ment, and  prevent  him  using  his  knowledge.  By  a 
majority  the  Court  of  Appeal  upheld  this  decision.  The 
Master  of  the  Rolls  pointed  out  that  restrictive  cove- 
nants are  usual  in  three  cases :  (i)  Where  a  trade  secret 
requires  protection  ;  (ii)  where  the  goodwill  of  a  business 
is  sold  ;  (iii)  where  the  liberty  of  a  former  employ^ 
is  to  be  restricted.  While  they  must  be  construed  very 
strictly  in  (i)  and  possibly  also  in  (ii),  a  greater  free- 
dom is  to  be  exercised  in  (iii).  In  applying  the  older 
decisions  to  the  facts  of  the  case,  the  Court  was  animated 
by  the  desire  to  prevent  the  defendant  being  deprived 
of  the  advantage  of  all  his  previously-acquired  know- 
ledge, and  to  relieve  him  from  having  to  start  the  world 
afresh.  The  case  emphasises  the  importance  of  consult- 
ing a  lawyer  before  any  document  containing  a  restric- 
tive covenant  is  signed. 

A  recent  case  on  the  subject  (Attwood  v.  Lament, 
1920,  3  K.B.  571)  whicli  was  reported  in  the  December 
number  of  the  Law  Reports:,  is  interesting  as  showing 
that  the  Court  may  declare  a  covenant  void  because 
it  will  prevent  competition.  In  that  case  the  plaintiff 
carried  on  business  at  Kidderminster  as  a  draper,  tailor, 
and  general  outfitter.  By  a  contract  of  employment 
of  the  defendant  by  the  plaintiff,  as  an  assistant  in  his 
business  at  an  annual  salary  and  commission  in  the 
tailoring  department,  the  plaintiff  declared  that  he  was 
willing  to  employ  the  defendant  upon  his  entering  into 
the  agreement  not  to  trade  in  opposition  to  him.  The 
defendant  agreed  that  he  would  not  at  any  time  there- 
after "  either  on  his  own  account  or  on  that  of  any 
wife  of  his  or  in  partnership  with  or  as  assistant,  ser- 
vant, or  agent  to  any  other  person,  persons,  or  company 
carry  on  or  be  in  any  way  directly  or  indirectly  con- 
cerned in  any  of  the  following  trades  or  businesses ;  that 
is  to  say,  the  trade  or  business  of  a  tailor,  dressmaker, 
general  draper,  milliner,  hatter,  haberdasher,  gentle- 
men's, ladies',  or  children's  outfitter,  at  anv  place  with- 
in a  radius  of  ten  miles  of  Kidderminster."  The  defen- 
dant subsequently  set  up  business  as  a  tailor  at  Wor- 
cester, outside  the  ten  miles'  limit,  but  obtained  and 
executed  tailoring  orders  in  Kidderminster.  The 
Divisional  Court  held  that  the  covenant  was  wider  than 
was    reasonably    necessary    for    the    protection    of    the 
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plaintiff's  business,  but  that  it  was  severable  by  striking 
out  the  enumerated  trades  except  that  of  a  tailor  and 
limiting  its  operation  to  the  trade  or  business  of  a  tailor, 
and  granted  an  injunction  restricted  to  the  tailoring 
trade.  The  Court  of  Appeal,  however,  held  that  the 
covenant  being  a  single  covenant  for  the  protection  of 
the  plaintiff's  entire  business  and  not  several  covenants 
for  the  protection  of  his  several  businesses  could  not  be 
severed,  and  that  even  if  the  covenant  could  be  severed 
by  confining  it  to  the  tailoring  business,  it  would  still 
be  void  as  being  in  restraint  of  competition. 

The  following  points  may  now  be  taken  to  be  estab- 
lished :  — 

1.  It  is  the  covenantee  who  has  to  show  that  the  re- 
straint sought  to  be  imposed  upon  the  covenantor  goes 
no  further  than  is  reasonable  for  the  protection  ot  his 
business. 

2.  The  restraint  must  be  not  only  in  the  interests  of 
the  covenantee  but  in  the  interests  of  both  the  contract- 
ing parties. 

.3.  An  employer  is  not  entitled  by  a  covenant  taken 
from  his  employe  to  protect  himself  after  the  employ- 
ment has  ceased  against  his  former  servant's  competi- 
tion, although  a  purchaser  of  goodwill  is  entitled  to 
protect  himself  against  such  competition  on  the  part  of 
his  vendor. 

4.  Previously  accepted  rules  as  to  the  doctrine  of 
severance  require  careful  application  if  not  entire  re- 
consideration. 

In  Bowler  v.  Lovegrove,  the  case  referred  to  at  the 
beginning  of  this  article,  we  see  a  remarkable  ap- 
plication of  this  principle.  Thei'e  a  young  man 
agreed  to  act  as  clerk  at  a  salary  of  £3  a  week  to 
auctioneers  and  estate  agents.  He  bound  himself  for 
the  term  of  one  year  after  his  employment  ceased  not 
to  enter  into  or  carry  on  the  business  of  auctioneer  or 
estate  agent,  or  to  act  as  clerk,  &c.,  in  Portsmouth  and 
Gosport.  Having  left  the  employment  he  set  up  on  his 
own  account.  The  judge  having  found  as  a  fact  that 
the  clause  was  put  in  solely  for  the  purpose  of  prevent- 
ing competition,  he  came  to  the  conclusion  that  it  could 
not  be  enforced. 


REVIEWS. 


The  ever-growing  part  taken  by  electricity  m  miuing  operations 
is  touched  upon  by  Prof.  Henry  Louis  in  his  absorbing  exposi- 
tion of  "  Mining  "  in  Section  XXXVI.  Other  informative 
sections  coming  within  the  scope  of  our  readers'  possible  re- 
quirements are  those  on  "  Steam  Engineering,"  by  Mr.  Frank 
Foster;  "Steam  Turbines."  by  Mr.  H.  L.  Guy;  and  "The 
Development  of   Water  Power,"   by   Mr.   A.   Surveyer. 

As  regards  binding,  paper,  printing,  and  illustrations,  the 
book  leaves  nothing  to  be  desired,  but  the  index  to  contents  ia 
inadequate  for  prcsout-duy  high-speed  requirements.  It  is  not 
.soflicient  to  say  that  Section  XXIX  commences  on  page  1339. 
The  section  extends  to  '.ill  pages,  and  is  divided  into  six  parte, 
each  one  of  which  calls  for  separate  pagination.  Nor  can  we 
hnd  in  the  index,  in  which  much  cross-referencing  still  remains 
to  be  done,  any  mention  of  the  names  of  many  of  the  authors 
whose  contributions  appear  in  the  book.  For  instance,  in  the 
"  List  of  Associate-Editors  and  Contributors  "  we  see  that 
Mr.  J.  H.  Hcrobin  has  dealt  with  "  Steam  and  Power  Plants." 
but  the  author's  name  is  not  mdcxed.  We  would  also  suggest 
that  having  now  reached  nearly  five  times  its  original 
size,  the  volume  has  become  too  "  podgy  "  to  handle  conve- 
niently, and  in  future  editions  an  increase  in  the  size  rather 
than  in  the  number  of  pages  should  be  aimed  at. 


The  Engineer's  Ycar-Dook,  1921.    Compiled  and  edited  by  H.R. 

1\EMPE,    M.iuat.U.E.,    M.i.Mech.iii.,     M.I.E.E.,    and    V\ . 

ilAMWiiFOKD    bMiTH.      Pp.    •.i,t)i'.i;     Ugs.     '^-ZSU.       London  : 

(Jrosby  Lockwood  &  Sou.  I'nce  30s.  net. 
I'irst  published  m  ibSM,  Kempe's  Year-Book  at  once  took 
the  lead  us  me  most  complete  and  compreueusive  work  ot  its 
kind  men  obiumauie  by  eugmeers,  an  eaviauie  position  wuicu 
10  nas  ever  smi:e  maiutameu.  iNow  m  its  tweuly-eignili  edition 
and  exifudmg  to  some  -i.oUU  pages,  tins  cumpeuuium  ul  au 
mat  IS  most  modem  in  civil,  mecUanicui,  eiectncal,  gas, 
marine,  mmmg,  and  metaliurgicai  eugineermg  places  Deiore 
me  reader  a  veritaule  encyclopaedia  ot  up-to-date  engineering 
practice.  But  uuUKe  otUer  eucyclopaidias,  Ivempe's  is  leviseu 
annually,  all  obsolete  maiter  uudergumg  a  drastic  process  ot 
excision,  and  tUougU  many  of  tue  startling  engmeermg  novel- 
ties ot  the  war  period  were  not  too  well  "  boomed,'  lew  ot 
tlaem  appear  to  have  escaped  inclusion  m  its  pages.  And  thus 
we  Und  lu  tbis  single  volume  probably  more  recent  inlormatiou 
appertaining  to  well-nigh  every  phase  of  engmeermg  than  is 
to  be  lound  in  any  other  book  in  the  Enghsh  language. 

I'ollovvmg  a  succinct  "  Summary  of  Engineering  Progress 
duriug  I'JiU."  the  main  part  of  the  work  is  divided  into  4b 
bcctious,  each  section  formmg  a  practically  complete  treatise, 
contributed  by  one  or  more  experts  on  its  particular  .subject. 
In  these  sections  are  interspersed  miscellaneous  data  and 
numerous  descriptions  of  typical  mechanisms  and  appliances, 
a  notable  feature  being  the  advantage  which  has  been  taken 
ot  the  permission  given  by  the  leading  engineering  Institutions 
to  reproduce  data  and  information  from  papers  included  in 
their  recent  Transactions.  Section  XIII,  which  treats  of 
"  Electric  Traction,"  and  that  part  ot  Section  XXXVII  which 
deals  with  "  Electric  Welding,"  have  been  thoroughly  revised 
by  Mr.  A.  H.  Allen  and  Mr.  T.  T.  Heaton,  and  will  probably 
prove  most  .serviceable  for  consultation  purposes  to  our  readers. 
Internal-cnmbustiou  engines  have  received  careful  considera- 
tion at  the  hands  of  Mr.  G.  A.  Burls  and  Mr.  A.  Vmcent 
Clarke,  while  the  present  position  regarding  "  Steam  Engines 
and  Boilers"  and  "Boiler  Plants"  has  been  dealt  with  at 
length  by  Messrs.  Wm.  H.  Booth  and  D.  Brownlie  respectively. 


Domestic  Fuel  ConBumption.    By  Prof.  A.  H.  Barker,  B.A., 

B.Sc.      Pp.  x-t-I59;  figs.  26.      London:  Constable  &  Co., 

Ltd.    Price  14s.  net. 

The  work  of  Prof.  Barker  on  heating  and  ventilation  is  well 

known ;  his   independent  attitude  as  a  scientific  investigator 

renders  this  latest  contribution  most   welcome  and  valuable. 

particularly  at  a  time  when  engineers  are  awakening  to  the 

possibilities   of   the  domestic  field   and  the  promise  of   work 

valuable  to  themselves,  their  clients,   and  the  State,  so  soon 

as  the  householder  can  be  made  to  realise  the  place  of  science 

in    the  organisation  of   the  home. 

Prof.  Barker's  book  should  be  read  and  kept  for  handy 
reference  by  all  interested  in  the  electrical  industry;  to  the 
consumer's  engineer  and  the  contractor  it  will  prove  most 
useful,  not  the  less  so  because  the  arguments  are  expressed 
in  language  and  in  similes  suitable  for  passing  on  to  the 
lav  man. 

The  early  part  of  the  work  is  devoted  to  a  general  study 
of  the  laws  of  heat,  and  an  attempt  is  made  to  enable  the 
reader  to  visualise  its  behaviour,  and  particularly  the  idea 
of  heat  quantity  as  apart  from  temperature;  in  later  chapters, 
when  discussing  the  design  of  cookery  appliances,  the  writer 
also  shows  very  clearly  the  importance  of  conditions  which 
affect  the  rate  of  heat  transmission  as  between  the  source, 
the  utensil,  and  the  food  being  cooked— exhibiting  the  quite 
subsidiary  importance  of  mere  temperature  measurements  in 
this  connection,  and  so  reveahng  important  considerations  in 
the  design  of  ovens,  &c. 

The  possession  on  the  part  of  the  householder  of  any  clear 
ideas  on  the  heat  content  of  familiar  quantities  of  fuel,  heated 
water,  food.  &c.,  is  rare,  whilst  the  notions  associated  with 
waste  of  calorific  value  in  using  fire  and  gas  are  generally 
most  vague,  and  may  be  stimulated  considerably  by  the 
professor's  references  to  the  B.th.u.'s  contained  in  a  cup  of 
hot  tea,  and  his  explanations  of  the  manner  in  which  the 
heat  is '  continually  "soaking"  out  of  hot  bodies  and  into 
their  colder  surroundings. 

The  reviewer  has  found  by  experience  the  value  of  these 
simple  expedients  for  popularising  theory,  and  avoiding  the 
sort  of  mental  paralysis  which  seems  to  trouble  even  educated 
people  when  presented  with  the  simplest  engineering  st.ite- 
ments  in  scientific  form ;  for  example,  the  exhibition  ot  weighed 
heaps  of  coal  equivalent  to  the  energy  production  requu-ed  for 
keeping  an  electric  lamp  alight  for  an  hour  is  quite  an  excel- 
lent way  of  countering  the  questioner  who  wants  to  know 
why  electricity  should  be  so  dear  as  "  it  all  goes  back  to  the 
works  again."  .      .  . 

However,  the  author's  attempt  to  write  in  a  popular  vein 
somethnes  leads  him  to  slip  below  the  proper  mmimum  of 
scientific  statement,  as  when  he  ends  his  frequent  praises  of 
electricity  by  deploring  its  costliness,  declaring,  for  example, 
that  it  should  never  be  used  for  heating  at  rates  higher  than 
Id  per  unit,  and  making  similar  statements  which,  although 
perhaps  revealing  his  meaning  to  engineering  readers,  have 
no  intrinsic  value  unaccompanied  by  the  comparative  rates 
for  gas  and  other  fuels.  Such  generalisations  are  apt  to  con- 
fuse a  reading  public  which  may  be  paying  to-day  anything 
from  seven-eighths  of  a  penny  to  4d.  ixr  unit  for  electricity 
at'ainst  2s.  6d.  to  10s.  Gd.  per  l.WX)  cubic  feet  for  gas;  the  dear 
gas  sometimes  being  associated  with  the  cheap  electricity 
and  vice  versa.  ,     .     .,  *     t 

Rather  pessimistic  references  are  made  to  the  prospect  ot 
educating  owners  and  servants  in  the  proper  use  of  well- 
desi'med  and  economical  apparatus,  as  also  to  the  apathy  of 
property  owners  in  relation  to  house  equipment,  and  the 
possibility  of  getting  higher  rent  for  outfits  which  offer  the 
tenant  a  ■tangible  economy  in  daily  use.  The  increasing  num- 
ber of  owner  occupiers,  and  the  need  for  reducing  expenditure 
will  certainlv  lead  to  a  much  higher  standard  of  skill  and 
care  in  home  work  in  the  next  few  years;  the  passing  of  cheap 
coal  and  cheap  domestic  help  is  not  entirely  a  disadvantage. 

nie  author  appears  to  think  that  hire  of  heating  and  cook- 
ing apparatus,  whilst  good  at  first,  may  prove  a  disadN-antage 
later,  as  more  efficient  forms  are  produced,  and  hirmg  under- 
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takers  may  not  be  tempted  to  change  the  older  types  for  fear 
of  losuig  revenue. 

Both  gas  and  electricity  suppliers  have  got  beyond  that 
crude  stage  of  development,  and  realise  that  their  users  must 
have  the  best  if  the  business  is  to  continue  extending,  more- 
over the  keen  competition  for  the  supply  of  heat  which  will 
be  a  feature  of  the  future,  will  keep  both  industries  Keyed 
up  to  providing  the  latest  means  for  using  the  energy  wuich 
they  desire  to  sell. 

It  would  appear  from  internal  evidence  as  if  much  of  this 
work  had  been  prepared  during  the  war,  not,  however,  a  dis- 
advantage so  long  as  the  miners  elect  to  give  us  a  remmder 
of  those  evil  days  at  frequent  intervals.  Ihe  figures  on  page 
IS  concerning  the  values  of  gas  rather  remind  us  of  the  classifi- 
cation of  eggs  into  new-laid,  fresh,  and  mere  eggs;  the  writer 
is  perhaps  unduly  hard  on  tlie  gas  people,  as  he  docs  not 
fully  explain  that  in  lowering  calorific  value  and  selling  on  a 
heat  basis,  they  hope  to  get  a  higher  i)ercentage  return  Irom 
the  coal,  in  which  advantage  presumably  the  user  would  share 
sooner  or  later. 

Writers  of  books  of  this  class  on  gas  and  electricity  can 
seldom  resist  the  temptation  to  show  how  meters  should  be 
read,  and  how  they  can  be  used  to  check  the  consumption  in 
appliances,  or  even  how  appliances  can  be  made  to  check 
the  accuracy  of  the  meters;  this  is  always  a  dangerous  sort 
of  instruction  to  give  owing  to  the  variations  in  pressure  and 
quality  and  the  inaccuracies  in  the  making  or  adjustment  of 
consuming  devices;  however,  the  average  householder  is  more 
interested  in  the  amount  of  his  quarterly  bill,  and  generally 
satisfied  that  meters  are  about  as  reliable  as  the  clocks,  scales, 
and  pint  pots  by  which  most  of  his  many  transactions  are 
regulated. 

Some  figures  are  given  to  enable  the  cost  of  using  electrical 
apparatus  to  l>e  computed,  and  the  rather  happy  expression 
"  little  unit  "  is  employed  to  denote  the  watt-hour,  but  a 
little  sum  on  page  3.3,  in  which  a  weekly  bill  is  made  up  of 
two-thirds  hghting  and  one-third  kettle  consumption,  all  at 
8d.  a  unit,  hardly  represents  average  practice ;  whilst  the 
writer's  recommendation  for  obtaining  a  dim  light  by  under- 
running  lamps,  and  his  comparisons  of  the  cost  of  gas  and 
electric  lighting,  show  some  neglect  of  the  light/energy  char- 
acteristics of  the  incandescent  filament  and  of  the  results 
achieved  with,  and  at  their  best  only  possible  to.  the  com- 
binations of  reflector  and  light  source  which  the  electric  light- 
ing expert  now   gives  us. 

_  However,  the  author  has  nothing  but  praise  for  electric 
lighting,  although  he  thinks  most  people  take  whatever  they 
find  installed  ;  that  is  not  so,  they  make  considerable  efforts 
to  get  the  more  modern  light,  even  paying  heavy  prices 
for  fitting  it  into  houses  which  do  not  belong  to  them. 
and  find  in  the  end  that  their  money  has  been  well  invested 
on  account  of  the  incidental  savings  and  conveniences. 

The  chapters  devoted  to  cooking  and  room  heating  are  of 
great  interest  and  value,  and  shovild  he  read  with  care  by 
all  electrical  engineers;  they  put  the  problems  in  a  clear  light, 
and  show  how  carefully  statements  on  appliance  efficiency 
should  be  received. 


The  author  thinks  it  difficult  to  get  the  best  results  with 
modern  apphances,  because  the  owners  or  theu:  servants 
do  not  know  enough ;  the  real  trouble  is  that  they;  know  too 
much,  and  unlearn  with  difficulty— for  generations  it  has  been 
customary  to  regard  the  heat  of  a  fire  as  one  does  the  heat  of 
the  sun  or  the  flow  of  a  stream,  something  from  which  to 
snatch  a  certain  value,  but  to  regulate  hardly  at  all.  Even  the 
household  fuel  bill  is  looked  upon  rather  as  a  form  of  rent, 
wealth  permitting  the  luxury  of  w-aste  and  poverty  meaning 
deprivation;  luit  the  last  idea  of  all  has  been  to  get  better 
value  out  of  the  expenditure  or  to  spend  more  on  permanent 
equipment  in  order  to  reduce  the  running  cost  of  fuel. 

If  this  interesting  work  leads  to  a  closer  study  of  heat 
energy  and  its  detailed  use,  and  helps  the  layman  to  a  clearer 
understanding  of  the  value  of  fuels,  whether  crude  or  in  the 
progressively  higher  forms  of  gas  and  electricity,  it  will  have 
served  a  most  useful  purpose.  J-  W.  B. 


Electrification  of  Railways.  By  H.  F.  Trewman,  M.A. 
Pp.  vi-l-78;  13  illustrations.  London:  Sir  I.  Pitman  & 
Sons.    Price  23.  6d.  net. 

In  the  space  at  his  disposal  the  author  has  only  been  able 
to  sketch  in  the  groundwork  of  his  subject  with  a  wide 
brush,  detailed  consideration  being  left  to  the  more  pre- 
tentious  text-books.  Stress  has  been  laid  on  the  commercial 
rather  than  the  technical  aspects  of  the  question,  since  the 
former  constitute  the  true  test  of  all  engineermg  propositions. 

This  httle  book  should  be  of  service,  owing  to  the  fact 
that  it  deals  with  those  basic  principles  which  are  apt  to  be 
obscured  by  masses  of  technical  detail. 

Some  of  the  questions  discussed  are  of  a  highly  contro- 
versial nature,  as,  for  example,  the  relative  merits  of 
alternating  and  direct  current  for  traction  purposes,  but  the 
author  has  evidently  striven  to  be  quite  impartial  in  his 
statement  of  advantages  and  di.sadvantages. 

To  illustrate  the  remarks  on  the  importance  of  the  load- 
factor,  a  typical  load-curve  for  a  tramway  station,  with 
its  heavy  morning  and  evening  peaks,  is  given.  It  would 
have  been  interesting  to  compare  this  curve  with  that  for 
a  power  station  of  a  main-line  railway.  It  woaild  appear 
that  the  latter  should  have  a  much  more  uniform  load, 
especially  if  goods  traffic  is  handled  electrically,  since  this 
would  be  dealt  with  as  far  as  possible  during  the  slack) 
hours  for  passenger  traffic. 

A  comparison  is  made  betvceen  the  costs  of  operation  of 
steam  and  electric  traction,  from  which  it  is  deduced  that 
with  electric  working,  goods  traffic  is  likely  to  be  more 
profitable  than  passenger  traffic.  The  results  arrived  ad 
would  be  more  valuable  if  fuller  information  were  given 
as  to  the  components  of  the  costs  on  which  they  were  based. 

The  book  is  simply  and  clearly  written,  and  very  little 
technical  knowledge  is  required  to  understand  the  text, 
so  that  it  should  prove  valuable  to  all  who  wish  to  gain  an 
insight  into  the  nature  of  the  problems  to  be  considered  in 
connection  with  the  electrification  of  railways. 


BUSINESS    NOTES. 


Bankruptcy  Proceedings. — R.  P.  Baker  and  F.  C.  Stubbs, 
electrical  engineers  (trading  as  The  Sheffield  Electric  Construc- 
tion Co.),  124,  Pond  Street,  Sheffield.  The  following  are 
creditors :  — 


E'Jison  &  Swan   Electric  Co. 
British  Thomson-Houston   Co. 
Haltamshirc  Electric  Co.    ... 
Dunford  &   Elliott,   Ltd.     ... 

Siemens   Bros 

Smith,  H.   W.,  &   Co.,  Ltd. 
General     Electric    Co. 


...  133  Morton,    \Vm.   A.      ... 

...  56  Bairds,    Ltd 

...  50  Parnall              

...  35  Griffin,  Ernest,  &  Co. 

...  GO  Metropolitan-Vickers   Co. 

...  30  Oliver    Typewriter  Co. 

...  20 


Joseph  Francis  Lvons,  electrical  engineer  27,  Palmerston 
Street.  Front  Street,  Consett,  Durham.  The  following  are 
creditors  :  — 


Anderson  

Uridgewater 

British    Electrical    Mfg.    Co. 
British  'i'homson-Houston   Co.      ... 
Callender's   Cable    &   Construction 


Co.,    Ltd. 
CLvela 


Co. 


and     Durha 


Elect' 


15    Express    Electrical    Co 

!00    Electric    Lamp    Mtg.    &    Supplii 

18        Co 

27    rium    Brill   Plant  Co 

f>avidson,  J.  W.,  &  Sons  ... 
23    Crabtree,  J.  R.,  &  Co 

Foster,  R.  C,  &  Co 


Consett  Guardian     

Fletcher    Bros. 

Gibson,   \V.   R.  &   R. 

Hudson's  Electrical   Eng.  Co. 

Jackson  Electric  Stove  Co. 

Siemens    Bros. 

Wa.dle   Engineering   Co.,   Ln 

Falk,   Stadrlmann    S  Co 


10    Ko 


all 


23  General  Electric  Co. 

14  Gladson   &   Co 

17  Metallic   Electric    Englneerin 

37  Railway      Passengers'      Assi 

16       Co 

.37  Tyne   Printing  Works.  Ltd. 

15  Z    Electric    Lamp  &   Supplif: 


I.  J.  HoDso.N  and  B.  H.  Newman,  electrical  engineers, 
Exeter.— Trustee,  Mr.  A.  H.  Ward,  O.R.,  9,  Bedford  Circus. 
Exet-er;  released.  May  S.'ith. 

Re  Robert  Ciiaki.es  Jones,  lately  carrving  on  business  as 
Elect.-Ma.  Engineering  Co..  10,  Caledonia  Street,  King's 
Cross  N.  A  sitting  of  the  I,ondon  Bankruptcy  Court 
was  held  on  July  29th  before  Mr.  Registrar  Francke 
for    the    pubbe    examination    of    this    debtor,    who    failed 


last  March  with  liabihties  ;£938  {unsecured  £8381,  ar'l 
assets,  "  cash  at  bankers,  £6  18s.  8d."  Questioned  by  Mr. 
F.  T.  Garton,  official  receiver,  the  debtor  stated  that  having 
acted  as  a  canvasser  for  the  electrical  trade  till  19U8,  he  com- 
menced business  on  his  own  account  as  an  electrical  con- 
tractor at  27,  Cursitor  Street,  Chancery  Lane,  VV.C.  under 
the  style  of  "  The  Globe  Electrical  Co.,"  which  he  carried  on 
till  1910,  when  he  closed  it  and  obtained  employment  in  the 
same  trade.  In  September,  1917,  he  again  commenced  busi- 
ness on  his  own  account  as  an  electrical  engineer  and  power 
expert,  under  the  style  of  "  Elect-Ma,"  and  later  under  the 
style  of  "  Charles  R.  Jones,"  working  principally  from  his 
private  address.  In  October,  1919,  he  was  joinea  by  a  Mr. 
Tanner,  who  agreed  to  find  i'3U0  on  consideration  of  an 
equal  share  of  the  profits;  they  took  premises  at  10,  Caledonia 
Street,  and  in  June,  1920,  in  order  to  commence  business  as 
wholesale  dealers  in  electrical  accessories,  witness  advertised 
for  a  partner,  with  the  result  that  a  Mr.  Midgley  joined  them, 
on  terms  that  he  provided  £\!i)0  as  a  premium  and  a  further 
£200  for  a  one-sixth  share  of  the  net  profits,  the  balance  to 
be  divided  equally  between  witness  and  Mr.  Tanner.  The 
business  was  carried  on  in  that  way  until  last  January,  when 
the  landlord  obtained  possession  of  the  premises,  and  witness 
then  continued  it  alone  from  his  private  address  up  to  the 
date  of  the  receiving  order.  He  attributed  his  insolvency  to 
insufficient  working  capital  and  heavy  expenses  of  manage- 
ment. 'Ilie  sitting  was  adjourned  till  August  9th,  further 
accounts  being  icfjuircd  by  the  Official  Receiver. 

Company  Liquidations. — The  Stols  Electrophonf,  Co. 
(1914),  I/rij.,  8,  St.  Martin's  Place.  Trafalgar  Square,  W.C— 
At  the  offices  of  the  Board  of  Trade.  Carey  Street,  W.C,  on 
July  26th,  the  statutory  meetings  of  creditors  and  contribu- 
tories  were  held.  The  statement  of  affairs  showed,  as  regards 
creditors,  ranking  liabilities  of  £3.971  and  net  assets  £3,786, 
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thus  Bhowing  a  deiiciency  of  Jtlltta.  As  regards  coutributories, 
the  paid  up  capital  of  the  company  was  i'u.OUO,  to  whicli  has 
to  be  added  the  above  dehcicucy  of  i;ib5,  making  the  total 
deficiency  £5,165.  Mr.  Geo.  Digby  Pepys,  Official  lieceiver, 
presided,  and  reported  that  the  wmdiug-up  order  was  made  on 
March  i'ith  ujjon  the  petition  of  a  creditor.  The  company  was 
incorporated  on  June  btli.  l'J14.  as  the  Stols  Electrophone  Co. 
(1914),  Ltd.,  with  a  nominal  capital  of  io.UUU,  to  adopt  an 
agreement  dated  May,  1914,  made  between  the  Stols  Electro- 
phone Co.  (19ia).  Ltd.,  and  one  Hobert  A.  Buddison  on  behalf 
of  the  1914  company.  The  bu.siness  consisted  of  the  sale  of 
electrophones,  devices  and  instruments  to  improve  the  hearing. 
The  instruments  were  at  first  purchased  from  America,  and 
latterly  the  company  manufacluied  its  own  instruments.  The 
company's  factory  was  at  Shepherd's  Bush,  and  branch  busi- 
nesses had  also  been  carried  on  at  Glasgow,  Nottingham,  Man- 
chester, Liverpool  and  Bradford.  Un  March  'itird,  1916,  the 
name  of  the  company  was  changed  to  the  Stols  Electrophone 
Co.  (1914),  Ltd.  A  large  amount  had  been  expended  on  adver- 
tising; the  total  sum  from  incorporation  amounted  to  i9,00tl. 
Jn  February.  1921.  a  debenture  for  i'5,0tX)  was  issued,  which 
would  have  to  be  inquired  into.  A  Receiver  for  the  debenture 
holder  was  continuing  the  business,  and  according  to  Uis  ac- 
count, he  had  made  a  small  profit.  Ihe  result  of  the  company's 
trading  was  as  follows: — 19i5.  a  net  loss  of  A'63;  1916,  a  net 
loss  of  ±197;  1917,  a  net  loss  of  £G11 ;  1918,  a  net  loss  of  i'80'2; 
1919,  a  net  profit  of  i'5lJ5 ;  and  VJ->n.  a  net  profit  of  £550.  At 
the  creditors'  meeting  a  resolution  was  carried  that  the  liquida- 
tion should  remain  in  the  Ofticial  Receiver's  hands,  and  this 
resolution  was  endorsed  at  the  shareholders'  meeting. 

Electrical  Mainten.\nce  Co.  (Liverpool),  Ltd.,  London 
Road,  Liverpool,  electrical  engineers  and  factors. — The  creditors 
of  the  above  were  called  together  recently  at  the  offices  of 
Messrs.  McAusland,  Airey  &  Page,  8,  Victoria  Street.  Liver- 
pool. Mr.  John  Airey,  the  liquidator,  submitted  a  statement  of 
affairs,  which  showed  habilities  of  .£4,423,  of  which  £4,348  was 
due  to  unsecured  creditors.  There  were  fully  secured  creditors 
for  £350,  holding  securities  valued  at  £424,  or  an  apparent  sur- 
plus of  £74.  The  assets  were  estimated  to  realise  £1,740,  from 
which  had  to  be  deducted  £79  for  preferential  claims,  leaving 
net  assets  of  £1,661,  or  a  deficiency  as  regarded  the  unsecured 
creditors  of  £2.761.  It  was  stated  that  the  fully  secured  creditor 
was  the  hquidator,  in  connection  with  the  money  advanced  for 
which  he  held  stock  as  security.  The  bank  was  guaranteed 
to  the  extent  of  £1,400.  The  partly  secured  creditors  were  two 
of  the  directors,  and  then  claims  arose  in  respect  of  cash  ad- 
vanced. The  company  was  registered  in  December,  1919,  with 
a  nominal  capital  of  £2,000.  divided  into  shares  of  the  face 
value  of  £1  each.  The  issued  capital  amounted  to  £1,400,  of 
which  £700  was  issued  as  fully  paid,  and  the  balance  for  cash. 
The  accounts  to  April,  1920,  showed  a  small  loss.  The  accounts 
since  that  date  had  not  been  audited,  but  it  was  believed  that 
there  had  been  a  loss  on  the  trading  of  about  £1,600  or  £1,700. 
The  present  position  was  attributed  to  heavy  buying,  and  hav- 
ing to  sell  at  a  loss.  An  execution  was  levied,  while  at  the 
date  of  the  liquidation  two  creditors  for  £3(X)  were  in  posses- 
sion and  had  to  be  paid  out.  After  discussing  the  position, 
the  creditors  passed  a  resolution  confirming  the  voluntary 
liquidation  of  the  company,  while  an  informal  committee  was 
also  appointed,  consisting  of  the  representatives  of  the  Colson 
Co..  Oldham;  Oriental  and  General  Trading  Co.,  Ltd.,  Liver- 
pool ;  and  Mr.  Parkin  S.  Booth.    The  following  are  creditors  :  — 


.Associated    Electric   Traders 

Blundell   &  Curphy 

Biackwoll.  R.   W.,  &   Co.  ... 

Collier,    John,   Liverpool,   Ltd. 

■^.^.T.    Lamp   ft   .Accessories 


Cols. 


Co. 


Concordia  Electric   Wire 
Dowsing   Radiant  Heat 
Dodd,  C.  F.,  Si  Co.,  Ltd 
Dainty    Modern  Mach 
Do   la    Rue,  Thomae, 
English    Electric   Co. 
E.S.  Supplies,    Ltd. 
■     Heating  Co. 


Co. 


Ltd. 


.     25    General   Engineering  Co 75 

.     28    Harnes,    W.,  &   Co 76 

.  125    .Metallic   Engineering  Co 27 

.     18  North  Western  Motor  Co.             ...  18 

.     15  Oriental   &   General    Trading   Co.  128 

.  347    Poorc,  G.   &  J.,  Ltd 16 

.     18    Oriani    Electric    Co.             15 

.     42    Sharpe    &   Killitt       40 

.  103    Sinithwork  Lighting  Co 13 

.     10    Gremens    Bros.,    Ltd 39 

256     Solar    Electric   Co 10 

.     II    Siluminite    Insulator  Co 50 

.     13    Tavlor,    F (14 

81  H.Vvcs    &   Co. 


i 


Fuller's  United    Electric   Works  ...  109    Hyoromet   Manulacturing    Co.      ...     40 

fie  Bower  &  Tavlor,  Ltd.,  electrical,  &c.,  engineers,  7  and 
8,  Great  Winchester  Street,  E.G. — Under  a  compulsory  wind- 
ing-up order  made  against  this  company  last  December  upon 
a  creditor's  petition,  accounts  have  been  lodged  showing 
liabilities  £1,899,  assets  valued  at  £822.  and  a  deficiency  of 
£1,080,  as  regards  contributoiies.  Mr.  H.  E.  Burgess, 
Official  Receiver  and  Liquidator,  reports  that  the  com- 
pany w-as  incorporated  as  a  private  company  in  April, 
1920,  with  a  nominal  capital  of  £3,000  in  £1  shares, 
and  was  promoted  by  Mr.  A.  Bower  for  the  pur- 
pose of  acquiring  the  business  of  automobile  and  elec- 
trical engineers  carried  on  by  him  under  the  style  of  Mtitor 
and  Electrical  Industries.  Tlie  only  capital  issued  was  £3 
to  the  subscribers  to  the  memorandum  of  association.  Mr. 
Bower  states  that  Mr.  Charles  Ijawrence  Taylor  joined  him 
in  February,  1920,  as  manager  at  a  salary  of  £8  a  week  and 
one-third  of  the  profits,  and  to  ensure  his  interests  it  was 
agreed  that  a  company  should  be  fonned  to  acquire  the  good- 
will, plant,  machinery,  oflice  furniture,  and  stock-in-trade  of 
the  business  for  £1,000  payable  in  cash.  Mr.  Taylor  applieti 
for  200  shares  in  the  company,  but  they  were  never  allotted; 
no  board  meetings  were  held,  and  differences  having  arisen 
between  the  directors,  he  withdrew  his  application,  and  on 
December  9th,  1920,  obtained  judgment  against  the  company 
for  £200.    The  company  has  been  financed  to  the  extent  of 


about  £1,000  by  Mr.  Bo  wax  and  various  companies  in  which 
he  is  interested.  In  August,  1920,  it  was  found  that  the 
company  was  being  carried  on  at  a  loss,  and  Mr.  Bower  re- 
fused to  make  further  advances.  'ITie  failure  of  the  company 
is  attributed  to  depreciation  in  the  value  of  stock. 

GuATZii,  Ltd.— \S  iuding  up  voluntarily.  Liquidator,  Mr. 
R.  B.  Gray,  44,  Gresham  Street,  E.G.  Meetmg  of  creditors 
was  called  for  August  4th. 

Technical  Intelligexcb  Services,  Ltd.,  and  The  Technical 
Review,  Ltd. — Meetings  of  creditors  were  called  for  August 
3rd.  Liquidator,  Major  A.  Graham  Clark.  53,  Victoria  Street. 
Paiticulars  of  claims  to  be  sent  to  the  liquidator  by  September 
1st. 

-Vlaudin  Renew  Electric  Lamp  Cori-oiution,  Ltd.  (in  volun- 
tary liquidation  for  the  purposes  of  reconstruction). — Meeting 
of  creditors  on  August  10th  at  82,  Victoria  Street,  London, 
S.'W.l.  Liquidator,  Sir  H.  S.  Foster,  82,  Victoria  Street, 
S.W.,  who  is  authorised  to  consent  to  the  registration  of  » 
new  company,  the  Aladdin  Renew  Electric  Lamp  Corporation 
(1921).  Ltd.,  and  to  enter  into  an  agreement  with  the  same. 

AiiMORDccT  British  Co.,  Ltd. — Particulars  of  claims  should 
be  sent  to  the  liquidator,  Mr.  H.  A.  Pepper,  14,  Temple  Street, 
Birmingham,  by  August  31st. 

Trade  Announcements. — The  Cie.  Continentale  des  Foxers 
Tdhbine  (See.  An.),  29,  Rue  de  I'Eveque,  BruxeUes,  was 
formed  on  June  25th,  with  a  capital  of  one  milUon  francs,  to 
exploit  the  turbine  furnaces  invented  by  Mr.  V.  R.  Chadwick, 
now  the  technical  director  of  the  Turbine  Furnace  Co.,  Ltd.. 
of  London.  Mr.  W.  H.  Badams,  the  managing  director  of 
the  English  company,  has  a  seat  on  the  board  of  the  Contin- 
ental company,  as  representing  the  English  interests.  The 
managing  director  of  the  Continental  company  is  Lieut. -Col. 
B.  A.  Thornton.  The  new  company  has  been  formed  to  work 
the  whole  of  the  Continent  of  Europe  and  such  colonies  as 
belong  to  the  Continental  countries. 

New  show-room  premises  at  48,  Grosvenor  Road,  Tunbridge 
Wells,  have  been  opened  by  The  Premier  Electrical  Co. 

Mr.  John  D.  M.acKenzie  has  recently  removed  from  155a, 
St.  Vincent  Street,  to  16.  Blythswood  Square,  Glasgow,  where 
he  will  continue  to  represent  the  Scottish  interests  of  the 
Park  Royal  Engineering  Works.  London;  the  B.E.  Co.  (of 
London  and  Birmingham).  Ltd.,  and  Messrs.  C.  J.  Thursfield, 
Ltd.,  of  Birmingham.  He  informs  us  that  he  is  not  the 
Mr.  J.  D.  Mckenzie  who  is  starting  as  an  electric  hght  con- 
tractor in  Edinburgh  as  noted  in  this  column  recently. 

Catalogues  and  Lists. — The  Stanton  Ironworks  Co.,  Ltd.. 
near  Nottingham. — A  well-illustrated  booklet  giving  particu- 
lars of  various  types  of  "  Stanton-Hume  "  reinforced  concrete 
pipes. 

City  Electrical  Co.,  Ltd.,  1,  Emerald  Street,  W.C.  1. — An 
illustrated  and  priced  list  of  standard  motor  starters  of  several 
types. 

Messrs.  Reavell  &  Co.,  Ltd.,  Ranelagh  Works.  Ipswich.— 
Pamphlet  No.  91.  illustrating  and  describing  "  Quadruples  " 
air  compressors. 

British  Insulated  &  Helsby  Cables.  Ltd.,  Prescott.  Lanes. 
— "  General  Descriptive  Catalogue,"  giving  numerous  illustra- 
tions and  descriptions  of  cables  and  wires,  cable  racks,  switch- 
gear,  joint  and  terminal  boxes,  tramway  material,  meters. 
Tjfcclanche  cells    welding  machines,  and  telegraph  material. 

The  Rhodes  Fittings  Co.,  Ltd.,  224,  Upi^er  Thames  Street, 
E.C.  4.— An  illustrated  and  priced  folder  dealing  with  the 
"  Adjustalite  "  pendant  fittings  and  table  standards. 

Messrs.  J.  H.  Tucker  &  Co.,  Ltd.,  King's  Road,  Tyseley, 
Birmingham. — A  folder  giving  illustrations  and  prices  of  quick 
"  make  and  break  "   tumbler   switches. 

The  County  of  London  Co.'s  BiU.— On  July  28th,  the  Bill 
being  promoted  by  the  County  of  London  Electric  Supply 
Co..  Ltd.,  to  enable  it  to  construct  a  station  at  Barking,  was 
again  considered  by  a  Select  Committee  of  the  House  of  Com- 
mons. Sir  Harry  Renwick  gave  evidence  as  to  the  necessity 
for  the  station.  He  said  that  there  had  been  seven  years' 
delay  in  this  matter,  and  the  position  as  regarded  supply  had 
become  very  desperate.  The  company's  City  Road  and  Wands- 
worth stations  were  in  congested  districts  and  could  not  be 
extended.  The  Barking  station  would  be  designed  to  give 
an  initial  supply  of  120,000  kW,  and  would  be  developed  later 
to  give  200,000  kW.  The  L.C.C.  had  powers  to  purchase  the 
company's  present  system  in  1931,  but  the  new  station  would 
not  be  purchaseable  by  the  Council.  The  Barking  station 
would  give  bulk  supplies  of  electricity  to  a  number  of  London 
stations,  and  when  these  stations  were  purchased  by  the  L.C.C. 
if  the  Council  decided  not  to  continue  to  take  the  supplies, 
they  would  be  disconnected,  and  special  compensation  against 
this  contingency  was  sought  by  the  company.  The  L.C.C. 
opposed  the  Bill,  and  especially  the  clause  providing  for  the 
payment  of  coinponsation  on  severance  of  connections  on  the 
purchase  of  the  London  stations.  The  committee,  on  July 
29th.  approved  the  preamble  of  the  Bill  upon  the  insertion 
of  amendments  guaranteeing  the  L.C.C.  a  sufficient  supply 
when  the  London  stations  were  purchased,  and  proviiling  that 
the  station  should  not  be  taken  over  by  a  Joint  Electricity 
Authority  until  a  period  of  five  years  had  elapik^i  from  the 
passing  of  the  Bill. 

Copper  and  Lead  Prices. — Messrs.  F.  Smith  &  Co.  repcrrt 
.Viigust  2iid  :  Copper  (electrolytic)  bars,  sheets,  wire  rods,  and 
h.c.  wire,  no  change.  Messrs.  James  &  Shakespeare  report 
.August  3r(l  :  Copper  bars  (best  selected),  sheet,  rod,  no  change. 
English  pig  lead  £25,  lOs.  increase. 
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Unemployment. — The  Ministry  of  Labour's  unemployment 
figures  ior  the  week  ended  July  'iliud  show  another  detarease. 
The  total  (meu,  boys,  women  and  guls)  was  i.sTO.OOO  as  com- 
pared with  i!,013,tjil  in  the  preceding  week.  The  fall  was 
evenly  distributed  among  the  lour  classes  of  workers. 

Beanfeast  Subscriptions  to  Cease. — The  practice  whereby 
manofacluiers  are  continually  being  asked  lor  subscriptions  to 
social  or  athletic  clubs  by  the  employes  of  Hrms  with  whom 
they  happen  to  do  business  has  been  under  discussion  in  the 
Trade  Associations,  ^leiubers  of  at  least  one  Association  have 
passed  a  resolution  pledging  themselves  to  discontinue  alto- 
gether subscriptiou.-i  to  beanfeasts,  clubs,  &c.,  owiug  to  the 
great  increase  m  appUcatious. 

Patent  Restoration.— An  order  has  been  made  restoring 
Patent  i'Mi  of  1910  granted  to  Jules  Carpentier  for  "  an  im- 
proved tiansmitter  for  transmitting  telegrams  composed  in  per- 
forations on  a  band  by  the  Baudot  system.  " 

A  "  Simple.\  "  Competition. — Si.mples  Conduits,  Ltd.,  re- 
cently otfered  a  prize  ol  hve  guineas  lor  the  most  appropriate 
name  for  a  new  continuity  ntting.  Ihe  winning  suggestion 
was   "  Terra-Grip."  which  hts  the  device  very  aptly. 

Registration  of  Contractors  in  South  .4frica. — An  ordinance 
has  been  passed  by  the  Oaix;  Provincial  Council  empowering 
the  municipahties  in  the  Cape  Province  to  make  regulations 
for  the  registration  of  electrical  contractors  and  for  the  licens- 
ing of  electric  wireinen.  Should  any  mimicipality  neglect  to 
make  such  regulations  within  four  months  of  the  passing  of 
the  Ordinance  the  power  to  do  so  becomes  vested  in  the 
Administration. 

The  Cost  of  LivinjJ  and  Trade  Revival. — In  the  course  of 
his  speech  at  the  annual  meeting  of  i^essrs.  Sir  \V.  U.  Arm- 
strong, Wliitworth  ik  Co.,  Ltd.,  last  week,  Sir  Glynn  West 
said,  as  reported  in  the  Financial  Times,  that  increased  wages 
had  brought  about  increased  prices  of  material,  with  the  result 
that  the  cost  of  everything  required  throughout  the  world 
became  so  excessive  that,  notwithstanding  the  wants  of  the 
people,  orders  were  withheld  after  only  most  pressing  re- 
quiiements  were  fultilled.  The  cost  of  hving  was  now  slowly 
declining  and  it  was  not  unreasonable  to  hope  therefore  that 
within  the  ne-\t  few  months  they  might  see  a  gradual  revival 
in  trade,  but  there  was  httle  chance  of  this  unless  they  could 
have  a  period  of  freedom  from  industrial  disputes,  which 
benefited  no  one  in  this  country,  but  were  the  greatest  help 
to  our  competitors  abroad.  J^urther,  while  the  export  trade  of 
England  waa  of  vital  importance  to  the  country  as  a  wtiole, 
it  was  of  special  importance  to  them  as  .ship-builders.  A  de- 
cline in  export  trade  meant  a  decline  in  the  demand  for  ships, 
and  they  now  had  to  face  not  only  a  poor  prospect  of  receiving 
further  orders,  but  cancellation  and  suspension  of  orders 
already  placed.  If  high  wages  and  the  cost  of  production  were 
to  continue  in  this  country  and  not  elsewhere  there  was  little 
chance  of  orders  for  the  nianufacturor.s  or  work  for  employes. 
There  were  few  manufacturing  concerns  which  had  not  been 
faced  with  the  nece.ssity  of  providing  further  capital.  If  this 
great  manufacturing  country  was  to  maintain  its  place  among 
nations  the  world  costs  of  production  must  fall,  and  the 
necessity  for  financing  orders  at  excessive  costs  as  in  the 
immediate  past  would  disappear.  The  firm  had  still  a  great 
deal  of  work  in  its  shipyards  and  shops,  and  the  acceptance 
of  the  principle  that  wages  must  vary  with  cost  of  living  would 
greatly  help  it. 

Commercial  Travellers  and   the  Week-end  Ticket. — Con- 

eiderable  interest  has  been  arou.^cd  aninugst  commercial  travel- 
lers by  the  railway  companies  restoration  of  the  week-end 
tickets  as  from  August  19th,  but  much  disappointment  is  felt 
that  the  concession  docs  not  carry  with  it  the  old-time  privi- 
lege of  a  return  ticket  at  a  single  fare,  available  from  any 
station  to  the  traveller's  home  station.  The  National  Union 
of  Commercial  TTavellcrs  has  been  informed  by  the  Railway 
Clearing  House  that  the  return  ticket  will  be  i.ssneH  at  a 
cost  of  a  single  fare  and  a  third,  and  the  cost  of  the  certificates 
and  books  of  vouchers  necessary  to  obtain  these  tickets  will 
be  Is.  and  Ss.  respectively,  which  is  exactly  double  the  charge 
made  at  the  time  the  tickets  were  withdrawn  in  191G.  The 
minimum  fares  for  commercial  travellers'  week-end  tickets 
are  now  to  be  5s.  third  class,  lOs.  first  class,  and  tickets  will 
be  issued  as  before,  i.e.,  after  ]3  noon  on  Friday,  and  the 
return  journey  must  be  made  on  Sunday  or  Monday  following. 
Coraniercial  travellers  can  obtain  fuller  details  by  writing  the 
secretary  of  the  Union  at  St.  Bride's  In.stitute,  Bride  Lane, 
E.G.  4. 

Australian  Telephone  Orders  in  Arrears.— The  Australian 
Commonwealth  Postmaster-General  has  prepared  a  statement 
showing  the  amount  of  material  on  order  in  August,  19'20, 
still  undelivered.  The  most  important  of  this  is  six  switch- 
boards, including  two  rcrjiiired  for  the  exchange  at  Colling- 
wood  and  tlir.'o  for  Malvern.  Of  217  miles  of  cable  on  order 
in  .^ugust.  V.Hii,  finly  I'il  miles  has  been  delivered;  521  miles 
has  been  ordered  sinf-e  August,  1920.  and  the  total  of  orders 
now  outstanding  is  -544  miles.  The  position  regarding  wire  is 
even  worse,  and  14,0)8  miles  is  now  on  order,  awaiting  de- 
livery. In  Augu.st,  1920.  there  were  1.3,699  telephone  instru- 
ments on  order,  and  .'J0.9J3  have  been  ordered  since.  Deliveries 
have  been  so  few  that  there  are  .still  32,871  telephone  instru- 
ments undelivered.  The  value  of  the  material  at  present  on 
order  is  £l,(m.2rA.— Tenders. 


Forthcoming  E.xhibitions. — The  following  exhibitions  are 
being   organised  ;  — 

Lu.NDo.N.— Sei)tember  7th  to  28th,  Shipping,  Engineering  and 
Machinery  Exhibition;  September  and  October,  Textile  In- 
dustries Exhibition;  October  11th  to  22nd,  Commercial  Motor 
Exhibition;  November  4th  to  12th,  Passenger  Motor  Exuibi- 
tion;  iS'oveuiber  17th  to  25th,  Public  Works,  Koads  and  Iraus- 
port  Exhibition;  March  1st  to  25th,  1922,  Ideal  Homes  Ex- 
hibition. 

Glasgow.— September  19th  to  October  8th,  Ideal  Home? 
Exhibition;  Koveniber  1st  to  19t.h,  Shipbuilding,  Engineering, 
and  Electrical   Exhibition. 

Canada  (roro/ifo).— August  27th  to  September  10th.  Cana- 
dian  National   Exhibition. 

Austria  (Ficinia).— September  11th  to  17th,  International 
Fair. 

Belgium  (Lit- i7c).— September  llth  to  25th,  International 
Machinery.  Tools,  &c.,  Exhibition 

Czecho-Slovakia  (Prapue).— September  1st  to  Sth,  Inter- 
national Samples  Fair. 

Prance  (Lj/o»s).— October  1st  to  15th,  Metallurgy,  Mach- 
inery, and  Industrial  Fair. 

Holland  (Ufrec/jt).- September  6th  to  ICtb,  International 
Industrial  Fair. 

Italv  '(Naples). — September,  Samples  Fair. 

jN'oRWAV  {Christiania). — September  4th  to  llth,  Norwegian 
Industries  Fair. 

Poland  {Lembcrg). — September,  International  Fair. 

Rumania  (Bukarcst). — Samples  Fair  and  Rumanian  Exhibi- 
tion. 

Spain  [Barcelona). — September  1st  to  10th,  International 
Samples  Fair. 

Trieste.— September  llth  to  25th,  International  Samples 
Fair. 

Java  (Bandoeng). — September  9th  to  October  19th,  Nether- 
lands East  Indies  Pair. 

Mexico. — September,   Commercial  and  Industrial   Fair. 

Inquiry. — Makers  of  the  "  Euco  "  electric  hand  lamps 
are  asked  for. 

Glasgow  Ideal  Homes  Hxhihition,— The  Ideal  Homes  Ex- 
hibition proiiiotrd  liy  til''  iil;i>;4(i\v  Corporation  will  be  opened 
in  the  Kelvin  Hail,  Kelviii,L'r{)y<'.  on  September  19th,  and  will 
continue  until  October  fSth.  The  exhibition  will  be  divided 
into  different  ela.ssitications,  including  building  materials, 
furnishings,  lighting,  heating,  labour-saving  and  cleaning  ap- 
pUances,  sanitary  appliances,  decoration,  recreation,  foodstuffs 
(prepared  and  preserved),  and  api)liances  for  home  nursing. 
Working  exhibits  and  competitions,  including  one  for  amateur 
photographers,  will  add  to  the  interest  in  the  exhibition. — 
The   Times. 

Exploitation  of  Radium  Deposits. — "  Lidov^  Noviny,"  of 
Brno,  states  that  an  Anglo-Czecho-Slovak  company  is  about 
to  be  formed  with  the  object  of  exploiting  the  radium  deposits 
near  Jachymov,  Bohemia.  The  capital  of  the  company  will 
be  20,000,000  crowns  (about  £70.000).— The  Times. 

Perth  Salaries  Dispute. — A  stoppage  of  work  at  the  Cor- 
poration electricity  works  has  been  averted.  Some  time  ago 
the  stall  protested  against  a  new  grading  arrangement,  and 
notified  the  electrical  engineer  that  if  the  original  grading 
was  not  reverted  to  they  intended  to  stop  work  on  Thursday 
last  week.  A  .sub-committee,  after  hearing  the  assistant  gene- 
ral secretary  of  the  E.P.E..\.,  decided  that  the  present  system 
of  grading  and  pay  should  be  continued  until  the  Town  Council 
could  submit  the  question  to  the  Scottish  District  Joint  Board 
for  the  Electricity  Supply  Industry,  for  its  decision. 

The  Highland  Show. — .^t  the  Royal  Highland  and  Aori- 
cultural  Show  at  Stirling,  last  week,  there  were  a  number  of 
interesting  electrical  exhibits,  including  the  "  Silent  Alamo  " 
electric  light  and  power  plant  shown  in  operation.  Messrs. 
W'lLLiAM  Beard.more  &  Co.,  LTD.,  had  a  small  display  of 
typical  lines  of  their  manufactures.  The  exhibits  included 
a  20-b.h.p.  Bearilmore  oil  engine.  direcjS  coupled  to  a  dynamo 
generating  lighting  energy  for  the  stand. 

New  French  Company, — .\mong  the  new  companies  r<'- 
cently  formed  in  Pans  are  the  Groupement  des  Compagnies 
d'Energie  Electrique  et  d'Eclairage  du  Nord  et  de  I'Est  (94. 
Rue  Saint  l.azare).  c-apital  ].00O,0(X)  francs;  and  the  Society 
Union    Hydro-Electrique,   capital    38,000,000  francs. 

Swejlish  Exports. — The  value  of  the  exports  of  telephone 
and  telegraph  ajiparatus  from  Sweden  increased  from  2.600.00O 
kronen  in  the  first  half  of  1920  to  8,200,000  kr.  in  the  corre- 
sponding period  of  1921.  and  that  of  electrical  niachinerv 
from  6,500,0110  kr.  to  9,400,000  kr.  in  the  same  periods  re- 
spectively. 

Price  Reduction. — The  Benjamin  Electric,  Ltd.,  of  Tnt- 
tenhaui.  iinnounee  price  reductions  in  respect  of  various  sec- 
tions of  their  catalogue. 

The  International  Eight=Hour  Day. — .\mong  the  conven- 
tions adopteil  at  the  Interiuitional  Labour  Conference,  held 
at  WMsliinytun  in  1919,  under  the  auspices  of  the  International 
Labour  Buieau  attached  to  the  I^eague  of  Nations,  were  those 
relating  to  the  limitation  of  work  in  industrial  establishments 
to  48  hours  per  week,  the  question  of  unemployment,  female 
and  child  labour,  and  night  work.  It  is  stated  that  the  only 
nation.s  which  have  ratified  these  conventions  are  Greece, 
Czecho-Slovakia.  and  Rumania !  Not  even  the  United  States. 
which  inspired  the  conference  at  Washington,  has  fathered 
its 
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New   Italian    Company. — La   Societa   Generale   di    Elec- 

triciti  is  the  name  ol  a  uew  company  which  has  lately  been 
formed  in  Milan  with  a  capital  ol  1,000,000  lire. 

German  Competition  in  Italy. — Tenders  were  recently  in- 

'  vited  in  Italy  for  the  supply  of  liydro-eleutnc  plant.    A  German 

offer    was   submitted  at  iJ,G'iii,000   lire,   including'    freight    and 

duty,  whereas  the  lowest  Italian  ti'nder  is  stated  to  have  been 

12,600,000  lire. 

Book    Notices "  Me.\    Ful-1   Oil  "    (210  pp.;    120  li)ts.). 

London:  George  Philip  &  Son.  Ltd.  Price  10s.  6d.— 'I'he 
utilisation  of  oil  as  fuel  in  the  many  directions  in  which  coal 
is  employed  has  become  a  question  of  tirst-rate  importance, 
and  any  contribution  to  the  literature  of  the  subject  is  to  be 
welcomed.  This  work,  which  has  been  produced  by  the  Anglo- 
Mexican  Petroleum  Co.,  Ltd.,  covers  multitudinous  applica- 
tions of  oil  in  the  generation  of  motive  power.  The  first  part 
deals  chiefly  with  production,  distribution,  and  kindred  mat- 
ters. The  advantages  obtained  by  the  use  of  oil  are  then 
set  otu,  and  following  this  some  twenty  different  kinds  of 
buruers  are  described.  The  use  of  oil  fuel  for  naval  purposes 
is  given  some  space,  and  its  application  to  railway  locomotives 
is  dealt  with.  Chapter  VII  ns  devoted  to  notes  on  the  employ- 
ment of  the  fuel  in  land  steam  power  stations,  and  the 
following  chapter  describes  types  and  uses  of  oil-tired  furnaces. 
In  the  course  of  Chapter  IX,  which  is  of  considerable  length, 
about  20  heavy  oil  engines  are  illustrated  and  described  after 
some  notes  on  the  various  classes,  such  as  stationary  and 
marine  Diesels  and  semi-Diesels.  In  the  appendices  a  great 
ami.uiit  of  miscellaneous  information  regarding  fuel  oil  and 
its  employment  apiiears. 

■'  The  Henley  Telegraph,"  Vol.  1,  No.  6  (32  pp.).  London  : 
W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.  Price  (id.  net.  In 
the  June  issue  the  excellent  standard  reached  previously  is 
maintained,  and  many  articles  of  interest,  both  to  the  firm's 
staff  and  to  those  outside,  again  appear. 

"The  Mining  Electrical  Engineer,"  Vol.  II,  No.  10,  July, 
1921.  Manchester  :  I'he  Association  of  Mining  Electrical  En- 
gineers. Price  Is.  net. — In  this  issue  are  articles  on  the  un- 
watering  of  a  colliery  and  an  overspeed  device  for  electric 
winders,  as  well  as  notes  on  new  miners'  lamps,  &c. 

The  Journal  of  the  South  African  Institution  of  Engineers. 
Vol.  XIX,  No.  12,  ,Iuly,  1921. — This  issue  contains  the  annual 
report  for  the  1920-21  session,  with  a  statement  of  accounts  and 
balance  sheet,  and  the  retiring  acting  president's  valedictory 
address. 

Journal  of  the  American  Institute  of  Electrical  Engineers. 
Vol.  XL.  No.  7.  July,  1921  (74  pp.).  New  York  :  The  Institute. 
Price  $1. — Including  notes  on  hydro-electric  development  at 
Niagara  Falls,  the  magnetic  propertifes  of  compressed  powdered 
iron,  &c. 

The  Journal  of  Industrial  Welfare,  Vol.  3,  No.  7,  July.  1921 
(29  pp.).  Price  9d. — ^The  principal  article  in  this  issue  is 
"  The  Enlightened  Employer."  by  Mr.  William  Graham. 
LL.B..  the  Labour  M.P.  for  Central  Edinburgh.  Miss  Lily 
Dormald  contributes  an  article  on  canteen  service,  and  there 
are  notes  on  "  Health  in  the  Workshop,"  works  magazines, 
&c. 

For  Sale.— P.  Hudso.n-  &  Co.,  Ltd.— Mr.  W.  E.  Harris,  of 
88-90,  Chancery  Lane,  London,  W.C.  2,  who  was  appointed 
receiver  and  manager  for  the  debenture  holders  in  February 
last,  has  announced  to  the  creditors  that  the  debenture  holders, 
the  London  Joint  City  &  Midland  Bank,  Ltd.,  have  now- 
decided  to  foreclose,  and  instructions  will  be  given  for  sale 
by  auction  next  month,  but  in  the  meantime  he  is  open  to 
receive  offers  for  sale  by  private  treaty.  Parts  of  the  ma- 
chinery and  stock  have  been  sold  for  cash. 

By  direction  of  the  Disposal  Board,  Messbs.  Geering  and 
CoLVER  will  sell  by  auction  on  August  19th  at  the  seaplane 
shed,  Dover,  a  quantity  of  machine  tools,  electric  cranes, 
generating  sets,  electric  motors.  &c.  l'\ir  particulars  see  our 
iidvertisement  pages  to-day. 

The  Holidays. — The  offices  and  works  of  Mi'-'^sks.  Wii.som 
Haht.n'f.i.l  &  Co.,  Ltd.,  of  Leeds,  are  closed  for  the  annual 
holidays  until  Monday  next,  August  8th. 

Annual  Outinf<s. — On  Saturday,  July  23rd,  The  Ei.co 
Electric  ;\Ia\ufacturing  Co.,  Ltd.,  of  Bristol,  held  its 
annual  outing,  the  staff  and  employes  and  a  few  visitors 
journeying  by  charabancs  to  Minohead.  .\t  the  dinner,  which 
was  served  there,  Mr.  Pifield  and  Mr.  .'V.  C.  Wiley,  managing 
director,  were  the  speakers.  Tlie  latter  said  that  orders  for 
"  Elco  "  manufactures  had  been  recently  received  from  abroad. 
Sports  were  engaged  in  on  the  Minehead  Sports  Committee's 
ground.  Tea  was  partaken  of  at  Greenaleigh  Farm  on  the 
North  Hill,  after  which  Mrs.  I'ilicld  presented  the  spoMs 
prizes.  Supper  was  served  on  the  homeward  way,  at  the 
"  Fox  and  Goose,"  Brent  Knoll. 


LIQHTINQ    AND    POWER    NOTES. 


Accrinjston. — Proposed  Loan.— On  July  2r)th,  Col.  Elkin 
held  an  mquiry  into  an  application  of  the  Corporation  for 
sanction  to  the  borrowing  of  .fl.")0,(X)0  foi'  electricity  extensions. 
It  was  stated  that  the  deb't  on  (he  electricity  undertaking  was 
£155,835.     The  importance  of  the   electricity  extensions   was 


empha8is<jd  by  the  Town  Clerk,  and  it  was  stated  that  the 
Corporation  had  been  recommended  to  install  a  b.uOO-kW  set 
and  lour  iO.iJ^Xl-lb.  steam  boilers.  Mr.  Blackmore  (Staly- 
bridge)  calculated  that  if  Accrington  obtained  the  additional 
electricity  from  Blackburn  at  the  price  quoted  by  the  latter, 
it  would  cost  .'Accrington  i'10,000  a  year  more  than  producing 
it  under  the  present  scheme.    There  was  no  opposition. 

Amesbury. — Electric  Light  Scheme.— Messrs.  Edmundsons 
and  the  Salisbury  Electric  Co.  have  arranged  to  carry  out  au 
electric  light  scheme  for  the  parish,  and  to  utilise  water  power 
from  a  local  mill.  Power  will  be  transmitted  by  overhead 
wires,  and  a  committee  has  been  formed  to  secure  ±'2,500,  halt 
the  capital  needed. 

Bangor. — Loan.— Tlie  Urban  District  Council  has  applied 
for  sanction  to  borrow  £'4.630  for  the  installation  of  a  100-kW 
Diesel  engine  set  at  the  electricity   works. 

Barrow. — Negotmtions  with  Large  Consumers. — At  a 
Town  Council  meeting  on  July  25th.  the  Electricity  Committee 
reported  upon  the  electricity  works  extensions  and  proposed 
new  power  house.  They  had  considered  reports  from  the  elec- 
trical engineer  and  the  treasurer,  and  resolved  :  "  That  the 
deputation  appointed  by  this  committee  continue  their  nego- 
tiations with  Messrs.  Vickers,  Ltd.,  with  a  view  to  obtaining 
from  them  a  guarantee  of  a  minimum  consumption  of  elec- 
tricity in  the  event  of  the  Corporation  purchasing  their  Caven- 
dish Park  Power  House,  and  that  the  Barrow  Hematite  Steel 
Co.,  Ltd.,  the  Barrow  Paper  Mills,  and  other  large  consumers 
be  approached  with  a  view  to  securing  their  custom  for  an 
extended  number  of  years." 

Brighton. — Year's  Working.— The  statement  of  accounts 
of  the  Corporation  electricity  undertaking  for  the  year  ended 
March  31st  last  records  a  total  income  of  ±'190,019,  as  com- 
pared with  ±'158,062  ip  the  preceding"  period.  The  working 
expen.ses  totalled  ±129.719,  as  against  ±105,7.55,  leaving  a  sur- 
plus of  ±60,300  (±52,307).  The  net  financial  result,  after  pro- 
viding for  interest  and  sinking  fund,  was  a  profit  of  ±11,8.59, 
as  against  ±13,374  in  1919-20.  The  number  of  units  sold  rose 
from.  11,002,835  to  11,261,408.  The  plant  capacity  at  the  end 
of  the  year  was  12,500  kW,  and  the  maximum  load  during 
the  period  was  6,286  kW'.  'The  amount  of  coal  consumed  per 
unit  generated  improved  from  5.27  lb.  to  4.21  lb. 

Continental. — Finland.— The  British  Vice-Consul  at  Wiborg 
.says  that  the  Imatra  group  of  rapids,  which  constitutes  one 
of  the  largest  water  powers  in  Fuiland,  is  capable  of  giving 
1-50,000  h.p.  when  fully  developed.  Very  little  has  been  done 
in  this  dii-ection  up  to  the  present.  There  is  a  l,3(X)-h.p. 
plant  at  Linnankoski  which  is  employed  upon  metal  pro- 
duction. There  are  also  other  plants  at  Tainienkoski, 
Raikelankoski  and  Lnatra ;  the  first  two  are  connected  with 
the  wood  pulp  industry,  while  the  other  is  a  small  lighting 
plant  of  about  125  h.p.  Plans  have  been  drawn  up  or  are 
projected  for  the  development  of  a  number  of  other  rapids. 

Iceland. — Bcrlingske  Tidende  learns  from  Reykjavik  that 
the  new  electricity  works  which  have  just  been  opened  con- 
tain two  generators,  one  developing  1,000  h.p.  and  the  other 
600  h.p.  These  machines  are  driven  by  the  comparatively 
small  stream  of  the  EUideraa,  a  few  kilometres  outside  the 
town  of  Reykjavik.  In  spite  of  the  cost  of  the  works  (neaidy 
Kr.  3,000,0t)0)  it  has  been  found  possible  to  supply  the  town 
with  electricity  more  cheaply  than  heretofore.  The  w-orks 
can  easily  be  adapted  to  produce  double  the  power,  and  it  is 
exjiected  that  this  extension  will  soon  become  necessary. 
The  works  at  Reykjavik  represent  but  a  fraction  of  the  power 
which  could  be  obtained  from  the  great  Icelandic  falls.  Two 
water  pow-er  companies  exist  on  the  island  at  present,  one 
Danish-Icelandic,  the  other  Norwegian-Icelandic. — Heuter'i 
Trade  Service  (Copenhagen) 

Rumania. — The  Financial  Times  states  that  arrangements 
have  been  completed  between  the  Steaua  Romana  Co.  and  the 
Electricity  Supply  Co.  for  the  establishment  of  a  new  generat- 
ing st.itiou  at  Baicoi.  A  company  with  a  capital  of  20.0tK).000 
lei  is  being  formed  to  give  effect  to  the  new  development. 
This  company,  which  it  is  expected  will  be  in  working  order 
in  the  autumn,  w'ill  supply  power  for  oil  wells  in  the  district 
which  require  it,  and  will,  it  is  calculated,  prove  a  gi'eat  boon 
to  the  companies  operating  both  in  the  Baicoi  and  Ploeshti 
areas. 

Russia. — A.  Russian  paper  quotes  a  decree,  signed  by  Lenin, 
on  the  centralisation  of  electricity  in  Russia,  which  alTects  the 
various  electrical  stations  and  distributing  systems,  excepting 
tramways,  in  order  to  centrali.se  the  management  and  control 
which  pa.s.s<-s  into  the  hands  of  the  Superior  Council  of  Public 
Economy,  which  exercises  its  powers  in  other  parts  of  Russia 
than  Moscow,  through  the  medium  of  the  local  councils.  In 
Moscow  all  the  stations  are  to  be  brought  under  the  direct 
control  of  one  administration. 

With  regard  to  provincial  electrification,  the  Isvesfyia  say.s 
that  the  Perm  Government  I^^nion  of  Councils  has  appointed 
a  special  commission  to  deal  with  the  electrification  of  the 
whole  agricultural  industry  of  the  Perm  Government.  A  simi- 
lar step  is  being  taken  by  tiie  I  phim  Goveniment._ 

In  the  Yaroslav  Government  at  the  central  station  of  the 
town,  the  installation  of  a  three-phase  turbo-generator,  with  a 
capacitv  of  2,000  kW,  is  being  completed,  raising  the  jiower 
of  the  station  to  3,2(X)  kW.  A  plan  is  being  prepared  for  the 
electrification  of  the  wliole  Government  of  Yaroslav  with  a 
central  station  of  10,000  kW  capacity  on  the  Yaroslav  peat- 
marshea. 
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The  domaud  for  power  this  year  in  the  district  of  iSizhni- 
Novgorod  jaas  been  about  l.oii*  k\V,  to  satisfy  which,  work  is 
proceeding  to  combine  a  nuiiibor  of  stations  which  will  supply 
•2,000  k\V  next  year.  A  similar  operation  is  being  undertaken 
in  order  to  supply  the  Koloniensk  Engineering  \\  orks  with 
the  electricity  they  require,  by  joining  up  several  other 
stations  to  bring  the  output  up  to  :i.000  k\V. 

Fk.uxce. — As  a  result  of  the  fall  in  the  price  of  coal,  a  re- 
duction in  the  prices  charged  by  the  Compagnie  Parisienne 
de  Distribution  d'Electriciti  has  been  made. 

Edinburgh. — ri;o.sri;cTivi-.  Cai-ital  Exi'Enditdkk.— Capital 
expenditure  amounting  to  i£l,068,000  will  be  incurred  iliis 
year  by  the  Corporation  electricity  department,  principally 
in   connection  with  the   new  Portobello   station. 

Erith. — LoAX.— The  electrical  engineer  having  reported  that 
the  cost  of  the  necessary  cables,  tran.sformers  and  switchgear 
in  connection  with  the  supply  to  Messrs.  Vickers,  Ltd.,  will 
be  about  flO.OOO.  application  is  being  made  for  sanction  lo 
borrow  this  amount. 

Electricity  Districts. — Ea.st  Midlands. — The  Electricity 
Commissioners  give  notice  that  they  have  extended  the  time 
within  which  objections  and  representations  may  be  made, 
or  schemes  submitted,  in  connection  with  the  above-named 
district  from  the  last  day  of  July  to  October  31st.  1921. 

Mid-Lancashire.— A  similar  extension  of  time  (until  October 
31st,  1921)  lias  also  been  made  in  the  ca.'e  of  the  Mid-Lan- 
cashire district. 

Hovlake. — New  Srs-ST.ATiox. — .\fter  examining  a  report 
preseiited  b\-  the  electrical  engineer,  the  Electricity  Supply 
Committee  of  the  Hoylake  and  West  Kirby  District  Council 
has  decided  to  erect  a  sub-station  at  Meols  at  an  approximate 
cost  of  .^^83. 

Ipswich. — Year's  Working. — The  accounts  of  the  borough 
electricity  undertaking  for  the  year  ended  March  31st,  1921. 
show  a  total  income  from  all  sources  of  ±'90,S54,  as  compared 
with  £75,311  in  the  preceding  period.  The  total  working 
expenses  were  i'61,6S2,  as  against  .£51,804.  leaving  a  balance 
of  £29,172  (£23.507).  The  net  result,  after  payment  of  all 
capital  charges,  &c..  was  a  profit  of  £7,981,  which  was  trans- 
fered  to  reserve,  as  a.gainst  £5,838  in  the  previous  year.  The 
number  of  units  sold  increased  from  5,812,921.  in  1919-20, 
to  7,174,805. 

Joint  Electricity  Authorities. — Chester  and  North  Wales. 
— The  Electricity  Commissioners  have  informed  the  Elec- 
tricity Committee  of  the  Chester  Corporation  that  it  is  pre- 
ferable for  the  provisional  committee  for  the  North  Wales 
and  Chester  Electricity  District  to  be  constituted  locally,  and 
they  suggest  that  the  town  clerk  and  the  managing  director 
of  the  North  Wales  Power  &  Traction  Co..  shall  issue  a  joint 
letter  to  the  parties  concerned,  and  bring  about  the  forma- 
tion of  a  committee.  Both  parties  have  agreed  to  the  adop- 
tion of  the  recommendation.  The  Provisional  Committee 
will  be  constituted  of  a  representative  of  the  North  Wales 
Power  &  Traction  Co.,  the  chairman  of  the  Electricity  Com- 
mittee of  each  local  authority  operating  under  its  own  Elec- 
tricity Orders,  the  district  superintendent  of  the  L.  &  N.-W. 
Rly.  Co.  the  chairman  of  the  North  Wales  Slate  Quarries 
Association,  and  the  chairman  of  the  North  Wales  Coal 
Owners'  .Association. 

Leicester. — Proposed  Price  Increase.— The  City  Council  is 
asked  to  sanction  an  increase  of  33J  per  cent,  in  the  charges 
for  electricity,  making  an  increase  of  133J  per  cent,  upon  pre- 
war prices.  Tliis  is  necessary  to  cover  a  deficiency  of  £14,540, 
occasioned  by  the  coal  stoppage. 

Extensions.— The  Finance  Committee  has  approved  the  ex- 
penditure of  £125,000  on  transformers,  switchgear  and  cables. 

Leek. — Loan. — The  Electricity  Committee  recommends  ap- 
plication to  the  Electricity  Commissioners  for  sanction  lo 
borrow  £18.'M  for  the  provision  of  additional  plant  at  the 
electricity  works. 

Middlesbrough. — Proposed  Extensions.— The  Electricity 
Commission  has  written  the  Corporation  with  reference 
to  the  Electric  lyighting  Order  of  1898,  enclosing  formal  con- 
sent to  the  extension  of  the  generating  station.  Tlie  Commis- 
sioners add  that  they  are  of  the  opinion  that  the  Corporation 
should  negotiate  with  the  Cleveland  and  Durham  County 
Electric  Power  Co.,  with  a  view  to  arrangements  being  made 
for  the  company  to  supply  the  whole  of  the  energy  required 
by  the  Corporation  for  the  district.  Such  an  arrangement. 
they  point  out,  w-ould  enable  the  Corporation  to  dispos-c  of 
its  steam  plant,  retaining  only  the  gas  engines  as  stand-by 
plant.  The  Commissioners  are  further  of  opinion  that  it 
would  be  a  mistake  on  the  part  of  the  Corporation  to  install 
further  p'ant  in  its  generating  station,  and,  as  the  denrmd 
for  electricity  in  the  borough  is  increasing  each  year,  the 
Corporation  will  therefore  sooner  or  later  require  to  arrange 
with  the  Power  Co.,  for  additional  supplies  of  energy.  In 
these  circumstances,  the  Commissioners  suggest  that  steps 
should  be  taken  bv  the  Corporation  to  arrange  for  further 
supplies  being  available  from  the  Company  to  meet  further 
demands  before  the  existing  agreement  between  the  Corpnra- 
tion  and  the  Company  expires.  Tlie  borough  elcctricnl 
engineer  says  that  it  would  not  be  in  the  interest  of  the 
department  to  dispose  of  the  plant  as  suggested.  They  bad 
installed  to  meet  the  winter  peak  load  1,500  kW  of  steam 


plant,  and  to  replace  this  plant  by  rotary  converters  would 
requii-e  at  least  three  700  kW  sets.  These,  complete  with 
switchgear,  trau.sformers  and  cables.  Arc,  would  cost  approxi- 
mately £.^.01)0  each,  a  total  of  £24,000. 

The  Corporation  has  written  the  Electi'icity  Commissioners 
pointing  out  thatr  it  has  an  existing  arrangement  with  the 
Cleveland  and  Durham  County  Electric  Power  Co.  for  a 
lieiiod  of  six  years,  and  that  it  would  be  uneconomical  to  put 
in  rotary  converters,  and  that  it  does  not  therefore  consider 
it  advisable  to  dispose  of  the  steam  plant. 

New  Power  Station. — In  connection  with  the  development 
(if  the  north  bank  of  the  Tees  in  the  neighbourhood  ot  Mid- 
dleshrough  and  Stockton,  the  Cleveland  &  Durham  Electric 
Power  Co.  is  ensuring  an  adequate  supply  of  power  by  the 
erection  of  a  large  generating  station  on  a  site  of  about  (iO 
acres.  The  station  is  designed  for  54,000  h.p.,  and  in  the 
lay-out  of  the  site  provision  has  been  made  for  doubling  the 
capacity. 

Northampton. — Price  Reduction. — The  E.L.  &  P.  Co., 
Ltd.,  announces  that  from  the  midsummer  meter  readings 
the  initial  price  of  electricity  for  power  will  be  reduced  by 
id.  per  unit,  and  that  the  additional  discount  to  high-pressure 
consumers  for  fully  equipping  their  own  transformer  chambers 
will  be  increased  by  5  per  cent. 

Norwich. — Year's  Working. — The  accounts  of  the  city's 
electricity  undertaking  for  the  year  ended  March,  31st  last, 
record  a  total  revenue  of  £135,499  as  compared  with  £114,221 
in  1919-20.  Working  expenses  amounted  to  £94,692,  as  against 
£71,322,  leaving  a  gross  balance  of  £40,807  (£42,899).  After 
the  payment  of  capital  charges  the  sum  of  £13,668  was  carried 
to  the  appropriation  account ;  £20,972  was  transferred  in  the 
previous  year.  The  number  of  units  sold  increased  by  4.oS 
per  cent,  to  10,943,222.  The  report  states  that  it  will  be 
necessary  to  install  additional  boiler  plant  to  meet  next 
winter's  load.  The  erection  of  a  new  station  has  been  de- 
ferred on  account  of  the  depressed  state  of  trade. 

Paisley. — Year's  Working. — The  total  revenue  of  the 
burgh  electricity  department  for  the  past  financial  year 
was  £86,500  as  compared  with  £64,254  in  the  preceeding 
year.  Working  expenses  amounted  to  £51.775,  as  against 
£42,699,  leaving  a  gross  profit  of  £34,72.5  (£21.255).  After 
paying  capital  charges,  &c.,  a  net  profit  of  £7,796  remained. 
The  profit  in  1919-20  was  £'745.  This  is  the  second  consecutive 
large  increase  in  net  profit  as  there  was  a  deficit,  in  1918-J9, 
of  £14,275.  The  number  of  units  sold  during  the  year  w-as 
6,683,088,  an  increase  of  799,113.  It  was  stated  at  a  meeting 
of  the  Council  that  a  sum  of  £3,000  was  to  be  taken  from 
the  electricity  department's  surplus  to  help  to  meet  a  deficiency 
incuned  by  the  gas  department. 

Peterborough. — Proposed  E-xtension  of  Area.— The  City 
Council  is  considering  making  an  application  for  an  order 
authorising  an  extension  of  the  area  of  supply  defined  in  the 
Peterborough  Electric  Lighting  Order,  1894.  It  is  proposed 
to  include  about  twenty  additional  parishes. 

Seaham  Harbour. — Offer  of  Supply.— The  Urban  District 
Council  has  received  a  communication  from  the  County  of 
Durham  Electrical  Power  Distribution  Co.,  Ltd.,  offering  to 
negotiate  for  the  supply  of  electricity  in  bulk  in  the  event  of 
the  Council  carrying  out  its  proposal  to  apply  for  Parlia- 
mentary powers  to  provide  the  area  with  electricity  for  light- 
ing and  other  purposes. 

Shrewsbury. — Year's  Working. — The  total  revenue  of  the 
electricity  undertaking  for  the  year  ended  March  31st  las*, 
was  £20,988,  as  compared  with  £16,821  in  the  previous  year. 
Working  expenses  amounted  to  £1'7,550,  as  against  ,£12,617, 
leaving  a  gross  profit  of  £3,438  (£4,203).  The  net  result  was 
a  deficit  of  £192;  there  was  a  net  profit  of  £713  ii  1919-20. 

South  Africa. — Pretoria. — The  South  African  Miniy^g  ami 
Engineering  Journal  states  that  Pretoria  has  decided  to  install 
a  new  and  up-to-date  lighting  and  power  plant,  costing  up- 
ward.s  of  £300,000.  In  accordance  with  the  latest  power 
station  practice,  a  steam  pressure  of  350  lb.  has  been  adopted, 
which  will  ensure  very  low  fuel  costs.  The  power  iilant  will 
consist  of  three  turbo-alternator  sets  of  3,000  kW  each, 
the  order  for  which  has  been  placed  with  the  British  General 
Electric  Co.,  Ltd.,  of  Johannesburg.  The  boiler  plant  order 
has  been  .secured  by  Messrs.  Reunert  &  Lenz  for  Babcock 
and  Wilcox  boilers. 

South  Shields. — Loan  Sanctioned. — The  Electricity  Com 
missioners  have  sanctioned  a  loan  of  £1,890,  for  boosting 
plant. 

Stoke=on>Trent. — Loans. — Application  is  being  made  by  the 
Council  for  sanction  to  borrow  £200,000  for  extensions  to 
the  main  station  previously  approved. 

The  Electricity  Commissioners  have  approved  loans  of 
£10,(100,  f<jr  plant  at  the  central  station,  and  £1,400  for 
building  extensions  at  the  Burslem  sub-station. 

Stafford. — New  Method  of  Charging. — In  consequence  of 
a  report  by  a  consultant,  the  Town  Council  has  decided  to 
terminate  at  the  end  of  the  September  quarter,  the  existing 
methoils  of  charging  for  electricity  and  to  institute  a 
differential  system. 

'Wolverhampton. — New  Plant.— The  Electricity  Committee 
recommends  the  provision  of  an  additional  5.000-kW  set  at 
the  Commercial  Road  generating  station,  and  the  consequent 
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extension  to  equipment,  alterations  to  buildings  &c.,  at  a 
total  estunated  eo^t  (iuc-ludinp  an  amount  for  contingencies), 
not  exceeding  i'l36,(JUU. 

Willesden. — Charges  o.n  Flici,  Basis.— ."Vt  a  meeting  of  the 
Electricity  Committee,  the  electrical  engineer  reported  that 
he  had  agreed  with  the  North  Metropolitan  Electric  Power 
Supply  Company  as  to  the  basis  to  be  adopted  in  calculating 
the  average  cost  of  fuel  during  the  pa.st  quarter  in  view  of 
the  circumstances  then  prevailing,  and  the  substitution  of  coke 
and  fuel  oil  for  coal.  The  principle  adopted  provides  for 
the  reduction  of  coke  and  fuel  oil.  in  relation  to  their  calorific 
values,  to  theii'  equivalent  values  in  tons  of  coal,  and  the  com- 
mittee recommends  that  this  method  of  calculating  the  amount 
payable  by  the  Council  in  respect  of  fuel  during  the  past 
quarter  be  approved. 


TRAMWAY    AND    RAILWAY    NOTES 


Australia. — Electrification  of  Victorian  Railways. — It  is 
announced  that  the  Victorian  Railway  Commissioners  are 
about  to  convert  a  further  lOOJ  miles  of  their  lines  from  steam 
to  electric  traction  and  that  the  work  is  to  he  completed  by 
the  end  of  February,  19'23.  In  addition  to  this  electrification, 
which  covers  the  passenger-carrying  routes,  a  number  of  lines 
exclusively  used  for  goods  traffic  are  to  be  converted  and  the 
electric  system  extended  over  several  of  the  busier  sections  of 
the  country  lines.  This  work  will  entail  the  overhead  wiring 
and  rail  bonding  of  considerably  over  100  miles  of  track,  the 
erection  of  a  number  of  sub-stations  additional  to  those  already 
in  use.  the  replacement  of  the  existing  signalUng  services,  and 
the  construction  of  several  workshops  fully  equipped  with  all 
types  of  machine  tools.  It  is  proposed  that  Australian  ma- 
terials shall  be  used  to  the  fullest  extent. — Times  Trade  Sup- 
plemeni. 

Barnsley. — Charging  Plant. — The  Town  Council  has  re- 
ceived sanction  to  a  loan  of  £9,000  for  charging  plant  for  the 
electric  collecting  vehicles. 

Dover. — ^Time  Extension. — The  Light  Railway  Commis- 
sioners have  extended  the  period  for  carrying  out  the  Dover 
and  St.  Margaret's  Light  Railway  Order  to  October  9th.  It  is 
.'-tated  that  the  scheme  has  been  in  hand  for  about  twelve 
years,  having  been  interrupted  by  the  war. 

Halifax. — Railless  Traction  Report. — The  Tramways  and 
Electricity  Committee  has  received  from  the  Dii'ector-General. 
Public  Safety  and  General  Purposes  Department  of  the  Ministry 
of  Transport,  a  report  by  Major  k.  Mount.  R.B..  on  his  inspec- 
tion of  the  railless  traction  route  at  \^'ainstalls,  authorised  by 
the  Halifax  Corporation  Act,  1915.  Attention  is  drawn  to  re- 
pairs needed  in  the  roadway,  and  the  report  suggests  that  the 
Corporation  will  find  a  good  deal  more  w'ork  necessary  in  the 
near  future  if  repair  charges  on  the  vehicles  are  to  be  main- 
tained at  an  economic  level.  Attention  is  drawn  also  to  the 
fact  that  at  one  stretch  the  road  is  only  from  14  ft.  6  in.  to 
17  ft.  wide,  involving  passing  vehicles  using  the  footpath  on 
the  east  side,  where  the  property  belongs  to  the  Corporation, 
and  it  is  recommended  that  the  road  be  widened  there  to  a. 
minimum  of  20  ft.  The  Committee  has  decided  to  recommend 
the  Highways  and  Improvement  Committee  to  carry  out  these 
requirements  at  an  early  date. 

Ipswich. — Year's  Working. — The  total  revenue  of  the  Cor- 
poration tramw-ays  during  the  year  ended  March  31st  last  was 
£50,341,  and  working  expen.ses  were  .-t'oLOli,  leaving  an  ad- 
verse balance  of  £1,601.  The  equivalent  figures  for  the  pre- 
vious year  were  £47,9.54.  f46..3S7,  and  (gross  profit)  £1,567. 
The  net  result,  after  payment  of  capital  charges.  &c..  was  a 
deficit  of  £7,802:  last  year's  deficit  amounted  to  £4,151.  The 
number  of  car-miles  run  fell  from  607,260  to  652,420,  although 
the  number  of  passengers  carried  increased  slightly. 

Japan. — Elevated  Railway  vor  Kohe.— An  elevated  electric 
railway,  with  quadruple  lines  7J  iniles  in  length,  is  being 
planned  for  Kobe  by  the  Town  Planning  Committee  of  Hyogo 
Prefecture.  In  the  city  proper,  beneath  the  elevated  line,  a 
road  for  vehicles  and  pedestrians  will  be  built.  In  the 
suburbs,  embankments  and  roads  will  be  Iniilt  parallel  to  the 
tracks,  and  streets  varying  from  .36  to  144  feet  wide  will  be 
built  in  all  directions  from  the  new  track.  Tlie  rails  and  other 
materials  for  the  electric  line  will  be  purchased  partly  in  the 
United  States  and  partly  in  Europe. — Renter's  Trade  Service 
(Kobe). 

Electrification  of  Kobe  E.^ilway.— Orders  have  been  placed 
with  American  manufacturers  by  the  Kobe  Railway  Bureau 
for  12  electric  locomotives  at  a  price  of  approximately  130.000 
yen  each,  which  is  from  20,000  to  30.000  yen  more  than  the 
present  steam  locomotives  are  costing  the  Railway  Bureau. 
These  electric  locomotives  are  the  first  to  be  ordered  in  con- 
nection with  the  execution  of  the  plan  for  electrifying  the 
main  line  railway  between  Kobe  and  Tnkio.  The  first  section 
of  the  line  to  be  so  transformed  is  that  between  .Vkashi  and 
Kyoto.  Overhead  wires  will  be  erected  shortly.  The  cost  of 
puttinc  up  these  wires  between  Osaka  and  Kobe  is  estimated 
at  500,000  yen.    The  electrification  of  this  section  of  the  rail- 


way has  been  contemplated  for  some  time,  but  operations  have 
been  held  in  abeyance  because  of  a  lack  of  electricity  in  thia 
part  of  the  country.  This  has  been  remedied,  however,  and 
operations  will  commence  at  once. — Reuter't  Trade  Service 
(Osaka). 

London. — Improved  "  UxDEROnocxD  "  Rolling  Stock.— 
The  Metropolitan  Railway  Co.  has  put  into  service  some  of 
the  locomotives  which  are  being  reconstructed  by  Messrs. 
Vickers.  These  each  have  four  300-h.p.  series-wound  traction 
nriotors  transmitting  power  to  the  axles  through  single  reduc- 
tion gearing  and  controlled  by  all-electric  automatic  multiple 
units. 

North  Shields. — .Occident. — A  serious  accident  occurred  at 
North  Shields  on  .\ugu.st  1st.  A  crowded  tramcar  was  pro- 
ceeding down  Borough  Road,  a  steep  incline,  and.  while  round- 
ing a  curve,  overturned.  Five  passengers  were  killed  and  nine 
serioiisly  injured ;  about  twenty  others  also  sustained  injury. 
This  is  the  third  accident  which  has  occurred  at  this  spot. 

Sheffield.— Strike  .\verted.— A  majority  of  eight  averted  a 
lightnnig  strike  of  tramway  workers  on  Monday  over  a  dis- 
pute which  arose  about  working  hours. 


TELEGRAPH    AND    TELEPHONE    NOTES. 


Brazil. — Cheap  Telegraphic  Facilities. — Marconi's  Wireless 
Telegraph  Co.,  Ltd.,  announces  that  ordinary  and  deferred 
messages  can  now  be  accepted  for  transmis.sion  via  its  trans- 
Atlantic  wireless  system  to  Brazil  at  rates  lower  than  those 
charged  for  transmission  by  cable. 

Italy. — New  Cable. — A  Bill  authorising  a  concession  to  lay 
a  cable  between  Italy.  Spain.  Brazil.  Uruguay,  and  the  Argen- 
tine was  introduced  at  Home  on  July  23rd. 

Russia. — Telegraph  Concession.— r/ic  Times  reports  that 
the  Russian  Soviet  Government  has  granted  a  concession  for 
telegraphic  connection  between  Russia,  Denmark,  Japan  and 
China  to  a  Scandinavian  company  (probably  the  Great 
Northern  Co.,  which  has  been  for  some  time  in  negotiation 
with  the  Russian  Government  over  such  a  concession). 

Sweden.  —  Telegraph  Revenoe.  —  The  Telegraph  Board's 
annual  report  for  1920  shows  an  increase  in  revenue  of 
Kr.  20.000.000,  making  a  total  of  j:r.  90.<HXI.000.  This  increase 
is  due  to  the  raised  fees,  but  expenses  are  also  higher.  The 
net  profit  works  out  at  Kr.  10,500,000. — Retiter's  Trade  Service 
(Stockholm). 

The  Telegraph  Service. — Press  Messages. — The  Post- 
master-General announces  that  from  -August  1st.  Press  tele- 
grams at  reduced  rates  for  Belgium,  France,  Germany,  Hol- 
land, Norway,  and  Spain  will  be  accepted  at  post  offices  on 
the  usual  conditions  between  the  hours  of  6  p.m.  to  12  noon. 
Such  telegrams  for  Denmark  and  Sweden  will,  on  and  from 
the  same  date,  be  accepted  between  6  p.m.  and  11  a.m.  The 
deferred  Press  service  at  the  rate  of  4^d.  per  word  was  restored 
on  the  same  date  between  the  U.K.  and  Australia,  New  Zea- 
land, and  Fiji,  "  via  Imperial  and  Pacific  only." 

The  Telephone  Service. — Select  Committee.— The  Select 
Committee  appointed  by  Parliament  to  inquire  into  the  tele- 
phone service  concluded  its  hearing  of  evidence  on  July  28th. 
and  agreed  to  an  interim  report  stating  that  it  had  been  un- 
able to  complete  its  inquiry,  and  asked  that  it  should  be  re- 
appointed next  session.  'The  evidence  taken  during  tne  26 
meetings  of  the  Committee  this  session  is  to  be  published. 
The  chairman  of  the  Committee  (Mr.  Evelyn  Cecil)  accom- 
panied the  Committee's  expert  adviser  (Mr.  W.  W.  Cooke)  on 
his  visits  to  Norway.  Sweden,  and  Denmark,  where  they  in- 
vestigated the  systems  operated  in  those  countries.  They  left 
on  July  30(h.  and  Mr.  Cooke  will  afterwards  proceed  alone  to 
Canada  and  the  U.S. .A..  The  foreign  Governments  concerned 
have  agreed,  through  diplomatic  channels,  that  all  facilities  for 
investigation  shall  be  given,  says  the  Financial  Times. 


CONTRACTS    OPEN    AND    CLOSED. 


{The  date  given  in  parentheses  at  the   end  of  the  paragraph 
indicates   the    issue   of  the   Electrical  Review  in  which  the 
Official  Notice  "  appeared.) 


OPEN. 

Australia. — Melbourne.— Sept.  28th.  Victorian  Government 
Railways.  Lifting  magnet  and  generating  .set  with  control 
apparatus  and  accessories.     (Contraet  No.  34, '241.)* 

Queensland.  —  P.M.G.'s  Department.  —  November  5th. 
Bronze  wire.  Schedule  .t36.     (July  20th. 1 

Barking.— .August  9th.  Electric  hghting  at  new  Snecial 
Subjects  Centre.  C.  J.  Dawson,  architect,  Clock  House, 
Barking. 
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Belfast. — .August  22nd.  Electricity  Department.  One 
l'2,o*.iO-k\\'  turt'L>-alt.erna:or,  wub  coiideasirig  plant  and  auiiii- 
ines.  boui  water-tube  twilers.  with  euperheaters  and  forced- 
draught  fans,  lour  fuel  ecoDoniisers.  Two  steel  chinuieyi. 
with  four  electrically-driven  suction  draught  fans.  One  elec- 
tricallv-driven  centrifugal  pump,  capacity  18,000  g.p.m. 
(July  22nd.) 

Bristol. — .August  loth.  Corporation  Electricity  Depart- 
ment. One  3^0(X)-k\V,  single-phase,  'Jd-cycle,  2,20U-V  turbo- 
alternator  and  condensing  plant  and  auxiliaries;  one  6,00U-k\\ , 
three-phase,  oO-cycle.  6.tjD0-V  ditto.     (July  15th.) 

Coventry. — September  1st.  Electricity  Department.  Two 
10,000-k\\',  3-phase  turbo-alternators,  complete  with  condens- 
ing plant;  four  water-tube  boilers  with  chimneys,  superheaters, 
mechanical  stokers,  econoniisers,  and  uU  accessories.  (.August 
29th.) 

Edinburgh. — .August  29th.  Corporation.  Open  cuttinjis 
and  tunnel  between  the  power  station  site  and  coal  sidings 
site,  including  tlio  construction  of  a  coal  bunker  and  access, 
and  the  earthworks  for  coal  sidings  and  the  laying  of  per- 
manent way  and  ballasting  for  same  (Spec.  No.  UT). — Electrical 
Engineer,  Dewar  Place,  Edinburgh. 

Glasgow. — August  8th.  Corporation.  Electric  lighting  in- 
stallation at  Merklands  Cattle  Wharf,  Partick.  Burgh  Elec- 
trical Engineer,  75.  Waterloo  Street,  Glasgow. 

London. — L.C.C.— September  5th.  H.  &  L.P.  switchgear 
for  sub-station.     (See  this  issue.) 

Londonderry. — .August  r2th.  County  Council.  Electric 
lighting  installation  in  the  County  Council  Offices  in  the  Courts 
house.  Mr.  T.  B.  .Adams,  Secretary  to  the  County  Council, 
County  Courthouse.  Londonderry. 

New  Zealand. — Wellington. — November  1st.  Public  Works 
Tender  Board.  One  2UU/250-b.h.p.  oil  engine  and  one  3-phase, 
50-cycle,  19U-kW  at  .8  power  factor,  alternator,  with  exciter 
and  switchgear.* 

Rawcliffe,  near  Goole. — .August  13lh.  West  Riding 
Mental  Deticiency  .Act  Committee.  Overhauling  accumulators 
at  RawclilFe  Hall  Institution.  West  Riding  Architect,  County 
Hall,  Wakefield. 

South  Africa. — Rand  Water  Board.  September  28th. 
Contract  No.  203.  Tenders  for  supply,  delivery,  and  erection 
at  the  Board's  Intake  Pumping  Station,  Transvaal  Bank  of 
Vaal  River  at  Vereenigiug  of  (1)  Two  vertical  spindle  centri- 
fugal pumps,  direct-coupled  to  electric  motors,  with  all  acces- 
sories, and  (2)  one  10-ton  travelling  crane.  .Also  for  main 
pumping  station  site.  Vereeniging.  two  horizontal  spindle 
centrifugal  pumps,  direct-coupled  to  electric  motors,  with  all 
accessories.* 

DcRBAX.  .August  10th.  Corporation.  Supply  and  installa- 
tion of  superheaters  and  motor-driven  mechanical  stokers  to 
three  existing  water-tube  boilers  at  the  Corporation  Power 
Station,  .Alice  Street,  Durban.* 

Ddrb.an.  September  2Sth.  Corporation.  Two  500-kW 
rotary  converters,  switchgear.  and  automatic  controlling  de- 
vices, also  h.p.  supply  feeders.* 

Sale. — Urban  District  Council.  Cables,  transformers, 
switchboards,  house  meters,  and  a.c.  motors.     (See  this  issue.) 

South  Africa. — Pretorh.— Octol)er  4th.  Electric  Light  & 
Power  Dei)artment.  Coal-handling  plant,  6,6(X)  V  cables,  in- 
duced draught  and  ash-handling  plant,  pumps,  piping,  &c. — 
Mr.  T.  C.  WoUey  DoJ,  (ieneral  Manager,  Municipal  Electricity 
Supply.  P.O.  Box  42:3,  Victoria. 

Stockton<on=Tees. — .August  31st.  District  Fund,  Gas  and 
Electricity  Committees.  Articles  and  stores  for  .six  months. 
(See  this  issue.) 

Uruguay. — .Septemter  19th.  Board  of  .Slate  Electrical 
Stations.  Generating  plant  for  four  electrical  groups,  consist- 
ing of  a.c.  and  d.c.  generators.  Diesel  engines.  Ac* 

*A  copy  of  the  specification,  &c..  can  be  consulted  at  the 
Department  of  Overseas  Trade.  35,  Old  Queen  Street,  S.W.I. 


CLOSED. 


Belgium. — Three  concerns  competed  for  llie  lecent  Bel- 
gian Post  and  Telegraph  Department  contract  for  the  supply  of 
a  quantity  of  telephonic  commutators  working  in  conjunction 
with  a  central  battery.  The  lowest  quotation  was  that  of  the 
New  .Antwerp  Telephone  and  Electrical  Works  Co..  of 
Berghern,  Antwerp. 

Bury. — ^Messrs.  James  Hill  &  Son  have  received  the  con- 
tract for  installing  the  electric  light  in  the  parish  church 
schwiN. 


Glasgow      Corporation     (  Tianiwav^ 
cepted : — 


Depar-lnienl). 


A(- 


ln.,ulal.  d   ;inJ    Hdiby   Cables,    I.ld. 

&    I'hillipt,   Ltd.;    Liverpool    Ek-clric    Cable    I 
..  &  Co.,  Lid. 

i;ir,tnc  Wire  Co.  and  Smiths,  Ltd. 
is  Chr.ins.  Ltd. 

-".  D.  Stow.irl,  R.  D.  Taylor  i  Co. 
-Fl.-minK,    Hirkby  &  Coodall.    Ltd. 

Grimsby. — Electricity  Committee.     Accepted: — 

F.  H.P.  »wilch(j<ar  for  the  new  WVst   M;irsh  and  Riley  Street  5ub-slali( 

£1,386.— .Mctropolilan-Vickers    Klectrical  Co.,    Lid. 
U.C.  iwilchgcar,  41,224.— Bertram  Thomas,  Ltd. 


E.H.P. 

Cabl.r 

-UrilisI, 

V.I.R. 

cable 

— Jobiitu 

Ltd.;   Sit 

men.    I!r 

D.C.C 

wire. 

— London 

Brake 

chains 

— WVIdlt 

Black 

adhesi 

Oilli-H 

trolle 

y    bushes 

CONTKACI    AND     PURCHASE    DEPARTMENT. 

-Fullers   United   Electric   Works,    Ltd. 


Government  Contracts,— The  following  Government  con- 
tracts were  placed  during  June,  1921. 

AOMIKA 

Batteries  and    spa 

External    electric    lighting.— G.    E.    T.%ylor   &    Co.^  Ltd. 

Electric  fuses. — L.  Weekes,  Ltd. 

Insulating  materials.— .\tnvatcr  &  Sons;  Birmingham  Mica  Co.;  looo 
Rubber  .1;  Waterproofing  Co.,  Ltd.;  Micanite  i  Insulators  Co.,  Ltd.; 
J.   North,  Hardy  Ji  Sons;   R.  WhiBcn. 

Sheet    mica.— Micanite  &   Insulators  Co.,   Ltd. 

Switchgear.— .Metropolitan-Vickers    Electrical    t^o.,    I.ld. 

Wireless  apparatus,   condensers.- Dubilier  Condenser    Co.,    Ltd.  . 

War   Office.' 

Electric    cables.— V^f.   T.    Henley's   Telegraph    Works   Co.,    Lid. 

Electric    cells.— Ever    Ready    Co.    {Ureal    Britain),    Ltd. 

Miscellaneous    electrical    equipment. — Newton    Bros.,    Ltd. 

Feeder   units    (BOO    k\'.^).— Johnson    &    Phillips,    Lid. 
Air   Ministry. 

Re-erection    of   batteries. — Hart    Accumulator    Co.,    Ltd. 

Ignition  cable.— Siemens  Bros.  &  Co.,   Ltd. 

Magneto  spares. — Lucas   Electric  Co. 

Magneto  spares. — E.l.C.   Magneto  Co.,  Ltd. 

Switchboards.— Erskine,   Heap    &   Co.,   Ltd. 
Post  Office. 

Protective  apparatus. — S.  G.  Leach  &  Co.,  Ltd.;  Phcenix  Telephone  and 
Electric  Works.  Ltd.;  Reed  Bros.,  Engineers,  Ltd.;  H.  W.  Sullivan; 
Western    Electric  Co.,   Ltd. 

Telephone  apparatus. — ^^.^utomatic  Telephone  Manufacturing  Co.,  Ltd.; 
British   L.M.    Ericsson    Manufacturing  Co.,   Ltd. 

Telegraph  and  telephone  cable.— Pirelli  tieneral  Cable  Works,  Lid.;  Union 
Cable   Co.,   Ltd.;   Western   Electric  Co.,   Ltd. 

Compound. — Dussek    Bros.    &    Co.,    Ltd. 

Conduit.— J.  McDoug.il,  Ltd. 

Ebonite.— North    British    Rubber    Co.,    Ltd. 

Indicator    lamps. — A.   C.   Cossor,    Ltd. 

Laving  conduits.— Manchester  (High  Street  area,  first  section) :  Chandler 
Bros..  Burdett  Road  (Uaggalav  Street,  Mils  End  Road);  J.  A.  Ewart, 
Ltd.  Streatham-Mitcham  :  G.  J.  Anderson.  Great  Yarmouth  (H.P.O.. 
Fish    Wharf  B.O.)  :    R.  J.    May.     Kilmarnock-Hurlford  :    W.    Dobson. 

Manufacture,  supply,  drawing-in,  and  jointing  of  cable.— London-Uxbridge 
and    Bristol-Newport  :    \V.    T.    Henley's    Telegraph    Works    Co.,    Ltd. 

Power  plant.— Northolt— Medium  power  wireless  station  :  C.  F.  Elwell,  Ltd. 
Sub-contractors  :  Electric  Conslruclion  Co.,  Ltd. ;  Submersible  Motors, 
Ltd.,  for  motor-generator  sets;  W.  H.  Allen,  Sons  &  Co.,  for  oil 
engine;  Allen,    West  &   Co..    for   switchboard  equipment. 

Telephone  equipment. — Grimsby  :  Siemens  Bros.  &  Co.,  Ltd.  Rushotme  : 
Western  Electric  Co.,  Ltd;  North-Eastern  Marine  Engineering  Co., 
Ltd.;  Relay  Automatic  Telephone  Co.,  Ltd.  Sub-contractors;  D.P. 
Battery  Co.,  Ltd..  for  batteries.  Penarth  :  Peel-Conner  Telephone 
Works,  I^td.  Sub-contractors  ;  Tudor  .Accumulator  Co.,  Ltd.,  for  bat- 
teries; Crompton  &  Co.,  Ltd.,  for  generator  charging  set. 
Crown  Agents  for   the   Colonies. 

Cable.— Callonders    Cable    S:    Construction    Co.,    Ltd. 

Electrical    materials.— Callenders    Cable    &    Construction    Co.,    Ltd. 

Electric    motors   and  switchgear. — Metropolitan-Vickers    Electrical  Co.,   Ltd. 

Electric     transformers.— English     Electric    Co.,    Ltd. 

Osram  lamps. — General   Electric  Co.,  Ltd. 

Storage   battery.— Pritchett  Si   Gold  &    Electrical    Power  Storage  Co.,  Ltd. 

Telegraph    line   material.— Bullers,    Ltd.;    Siemens    Bros.   &    Co.,   Ltd. 

Telephones.— British    L.M.    Ericsson     Manufacturing    Co.,    Ltd. 

Telephone    materials.— Western    Electric   Co..    Ltd. 

Copper  wire.— T.  Bolton  &  Sons,  Ltd.;  British  Insulated  &  Helsby  Cables, 
Ltd. 

H.M.   Office  of  Works. 
Engineering    services.— .Acton   Ministrv   of    Pensions.     Cable  :    Pirelli-General 
Cable    Works,    Ltd.     Electric    wiring:    J.    Clarke    &    Co..    Ltd.     Kew, 
Head    Insurance   Office. — Switchboard  :    General    Electric   Co.,    Ltd. 

London. — L.C.C. — The  Council,   on   the  recommendation 

of  the  Highways  Committee,  has  accepted  the  tender  of  Messrs. 
Brown,  Boveri  &  Co.  for  an  8,(XI0-kW  turbine  in  connection 
with  the  Greenwich  power  station  extensions;  the  value  of  the 
contract  is  i£4.5,000.  The  English  firms  were  asked  recently  to 
amend  their  tenders  on  the  understanding  that  they  could 
obtain  their  raw  material  abroad,  and  revised  tenders  were 
accordingly  submitted.  It  is  stated  that  the  difference  be- 
tween the  English  and  Swiss  tenders  amounted  to  between 
±■6,000  and  .£7,000. 

Mr.  Hirst,  of  the  General  Electric  Co.,  Ltd.,  writing  to  th* 
Daily  Express,  states  that  the  saving  of  a67,0(X)  is  chimerical, 
and  maintains  that  the  country  loses  £-25.0OO  by  the  work 
going  abroad — f  I.t.(KK)  to  ±18,0(10  in  direct  wages  to  engineer- 
ing trades  and  probably  another  ±10,0(K)  in  wages  spent  on 
raw  materials.  He  .says  that  the  only  benefit  to  the  British 
manufacturer  will  be  the  prospect  of  a  higher  rate  of  contri- 
bution to  the  unemployment  funds. 


StaHord. — Town  Council. 

Supplying  and  laying  2,700  yards  h.p.   rahle,  f3,3fil.— S 


Pins.  &  Co., 
for    the    Sew.ige    Works,   £7,S91.— 


ng   appa 

Tramways  Committee. 

Two  ventilated  motors,  f620.— English  Electric  Co.,  Ltd. 
Single-deck  Leylnnd  motor  omnibus,  f  1.C50.— Leyland  Motors,  Ltd. 

St.  Marylebone.     Recommended:— 

firculaiing    w.^Lr    pipes    in   connection    with    the   8,000-kW    Ocrlikon    set, 

f-.':)S.  — Davies  &  Slack,    Ltd. 
fine   120  lb.   ft.   air  compressor,   belt    driven,  with   exten<ied    shaft    for  geur* 

ing.   £171.— Lacy-Hulbert,  Ltd. 

Salford. — River  Irwell  Conservancy  Committee.    Accepted  : 

Electrically^iriven   screening  apparatus,   &c..   jE7.S9L— S.    S.    Stotl  &  Co. 


Electricallypropelled  Ships. — The  electric  drive  will  be  a 
feature  of  the  ss.  iS'aii  ISeiiito,  3.0'25  tons,  which  was  launched 
at  Belfast  recently  by  Me.s.srs.  Workman,  Clark  &  Co.,  Jjtd., 
to  tlip  order  of  the  Unifruitco  Steamship  Co.,  Ltd.  The 
engines,  constructed  by  the  British  Thninson-ITouston  Co.. 
Ltd.,  derive  steam  from  three  large  cylindric.il  boilers,  supplied 
and  fitted  by  Workman,  Clark  &  Co.— Dailu  Teleoraph- 
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NOTES. 


The  "  Electrical  Review  "  Index.— The  Index  to  Vol. 
Ixxxviii  of  the  Electrical  Heview  is  now  ready,  and  will  he 
fluiiplifd  foi'  6d.  post  free  on  application  to  the  Publisher. 
Eu-ctricaIj  Review,  4,  I-udgate  Hill,  E.C.4. 

Appointments  Vacant. — Stocks  and  stores  clerk  (.£160+) 
for  the  Wigan  Corporation  Tramways  and  Motors  Department ; 
shift  officers  at  the  Government  wireless  station  at  Abu  Zebal. 
near  Cairo  (44s.  +  war  bonus,  approx.  £6  4s.  a  week).  See 
our  advt.  pages  to-day. 

Institution  of  Electrical  Engineers. — Mekting  Days  and 
Hours  of  Meetings.— The  Council  luis  decided  that,  beginning 
with  next  session,  the  meetings  will  be  held  on  alternate 
Thursdays  (except  at  times  of  public  holiday),  beginning  with 
the  first"  Thursday  in  November.  The  Council  has  at  present 
under  consideration  the  question  whether  the  meetings  should 
continue  to  begin  at  6  p.m.,  as  has  been  the  case  during  tlie 
last  few  years,  or  whether  the  former  hour  of  8  p.m.  .should 
be  reverted  to. 

Lead'Eating   Ants. — Officers   of  the  Australian  telephone 
repair    service,    seeking     a    fault     which,     after    the    rains, 
had    interfered    with  59    telephones  on    the  Young   exchange 
(New    South    Wales),    made    the   unique    discovery    of    white 
«nts   among    the    wires   in    an   underground    cable.     A   cable 
buried  18  in.  was  found  to  contain  a  hole  the  size  of  a  small. 
pea.  and  indications  pointed  to  the  conclusion  that  white  ants 
had  eaten    through    the   lead,    causing  the   leak.     When    laid 
down  each  separate   wire   was  wrapped  in   paper;   the   whole 
of    the  wires    were   also    wrapped  in   paper,    and   encased    in 
lead  weighing  7  lb.  to  the  sq.  ft.     The  lead  was  covered  with 
soft  paraffin,  and  then  the  whole  cable  was  covered  with  timber 
which  had  been  specially  treated  with  arsenic  and  tar.    The 
paper    inside    the    cable    was  eaten    by   white    ants.     Thia   is 
believed  to  be  the  first  occasion  upon  which  white  ants  have 
been    known    to  bore    through   the    telephone   cables    in    this 
State,  though  a  parasite  known  as  "  the  borer."  in  Qtieens- 
land,  is  said  to  have  often  caused  similar  trouble,  and  in  an 
article   contributed    to    The   Post    Office  Electrical   Engineeri' 
Journal    in   l'J13.    signed    by   J.    M.   C,    the   initials    of    Mr. 
Crawford.   State  engineer  of   the  Telephone   Department,    in- 
teresting details  of   other  cases  are  recorded.     Mr.   Crawford 
mentions  a  case  in  the  north  where  a  white  ants'  nest  reached 
32  ft.    up  to   the  telegraph    wires,    which    they    proceeded   to 
enclose,    effectively   earthing    the    wire.     That    the   white    ant 
would   be  able   to  eat  its   way   through   the  lead   covering  of 
telephone   wires    was.    however,    not   suspected    until    a    case 
came  to   light  in    Adelaide   in    1911.    The   lead-covered    wires 
were  enclosed  in  an  earthenware  duct,  and  it  was  found  tha. 
the    lead    sheathing   had    been    badly    eaten    away    in   manv 
places  over  a  distance  of  '20  ft.    The  ducts  had  been  laid  on 
a   bed  of  4   in.   of  concrete,   and    both    sides    and    top    were 
protected   by    concrete    3    in.    thick.     However,    investigation 
showed  that  there  was  a  crack  in  the  concrete,   and  through 
this   crack    the   ants  had    apparently   worked    their   way.     As 
the  duct  was  just  below  the  asphalt  pavement  sufficient  licnt 
would   penetrate  to  encourage   the  ants  to  multiply.     As  the 
termites  had  been  found  in  more  than  one  manhole,  the  pos- 
sibility of  other  sections  of  the  lead  sheathing  being  similarly 
pitted    necessitated    prompt    action.     The    ends   of    the    ducts 
were  sealed  with  clay,   and  fumes  of  carbon  bisulphide  were 
pumped   through.     Even    a    white    ant  that    lived    on   a    diet 
of  lead  could  not  survive  this  poison  gas.     Since  then,   how- 
ever, white  ants  have  been  found  in  cable  conduit  in  Perth, 
and   the  termites  attacked  the  lead   sheathing  of  a  tramway 
feeder  cable  enclosed  in  wood  troughing  in  Sydney. 

Why  doe.s  the  white  ant  like  lead  as  an  article  of  diet? 
And  how  doea  he  manage  to  eat  it?  The  answer  to  the  first 
question  is  tha.t  it  is  the  white  ants'  instinct  to  bore  througli 
anything  it  finds,  .ind  the  second  question  is  answered  in 
Mr.  Crawford's  article  by  the  statement  of  his  belief  that  the 
termite  does  not  bite  the  lead  at  all.  It  was  at  first  thought 
that  the  lead  sheathing  had  been  destroyed  by  the  cutting 
action  of  the  insect's  mandibles;  but  subsequent  analysis 
tended  to  show  that  the  damage  was  probably  caused  by 
formi<'  acid  deposited  on  the  cnble  sheiithing  liy  its  opera-- 
tions.  One  might  almost  say  that  the  white  ant  does  not 
bite  his  lead,  but  predigests  it  by  sugaring  it  with  formic  acid. 
There  is  one  hopeful  aspect  of  the  matter — no  white  ant 
will  be  able  to  eat  the  wireless  telephone. — Hun. 

British  Ent^ineering  Standards  Association. — The  Rritisb 
Engineering  Standards  Association  held  its  third  annual  meet- 
ing on  July  14th  at  the  Institution  of  Civil  Engineers,  when 
the  chairman,  Sir  Archibald  Denny.  Bart.,  presented  his 
annual  report  and  reviewed  the  position.  The  meeting  was 
well  attended,  some  80  members  being  present,  and  a  number 
of  useful  suggestions  were  made.  Tlie  accounts,  as  recently 
adopted  by  the  main  committee,  were  duly  presented  and 
passed,  and  Messrs.  Deloitte,  Plender.  Griffiths  &  Co.  were  re- 
appointed auditors  for  the  ensuing  year.  Tlie  chairman's  ad- 
dress showed  that  there  are  now  more  than  1.5(X)  engineers 
who  give  their  time  and  experience  to  this  national  work,  often 
at  great  personal  expense  and  inconvenience.  It  must,  how- 
ever, be  said  th.at  the  business  community  is  not  as  impressed 
as  it  should  be  with  the  commercial  value  of  standardisation, 
otherwise  the  Association  would  not  have  so  much  difficulty 


each  year  in  raising  the  comparatively  small  sum  required  for 
this  work,  which  is  of  such  value  to  the  trade  and  commerc* 
of  the  country.  Last  year  £1.5.(X)0  only  was  expended,  of 
which  the  industry  of  the  country  contributed  about  £10.00<J. 
the  remainder  being  in  the  nature  of  grants  from  il.M.  Trea- 
sury and  the  Indian  and  Dominion  Governments. 

The  Chairman  briefly  touched  on  many  aspects  of  the  work 
in  its  connection  both  with  home  and  export  trade.  He  em- 
phasised the  progress  made  and  the  important  development  m 
the  electrical  work.  In  glancing  at  the  work  abroad,  he  men- 
tioned that  there  were  now  eleven  local  Committees  actually 
at  work,  continually  making  valuable  suggestions  to  the  Home 
Committee. 


Fatalities.— .\n  inquest   was  held   at   Cambridge  recently 

into  the  death  of  Daniel  Holmes,  a  G.E.R.  wireman.  It  was 
stated  in  evidence  that  the  deceased  was  replacing  telegraph 
wires  and  was  at  the  top  of  a  ladder  about  20  ft.  in  height. 
There  was  40  or  50  yards  of  slack  wire  on  the  ground,  and 
this  was  evidently  caught  by  a  moving  train,  causing  Holmes 
to  fall  He  was  admitted  to  hospital  with  fracture  of  the 
left  leg  and  right  forearm.  Septic  poisoning  affected  the 
leg  wound  and  he  died  shortly  afterwards.  A  verdict  of 
"  Accidental  death  "  was  returned,  the  coroner  remarking 
that  no  blame  attached  to  the  railway  company. 

On  July  28th  an  in.juest  was  held  on  Jesse  Webb,  of  Bnm- 
ington  who  was  killed  by  electric  shock.  The  deceased  was 
employed  by  the  Staveley  Coal  &  Iron  Co..  and,  as  he  was 
about  "to  commence  work  on  the  day  of  his  death,  he  came 
into  contact  with  a  fallen  cable,  receiving  a  shock  at  6,0tH) 
volts.  The  consulting  electrical  engineer  to  the  company  said 
that  the  cause  of  the  wire's  falling  was  a  faulty  msulator 
causing  the  wire  to  fuse  and  burn  through.  The  insulators 
were  for  11,000-V  working.  A  verdict  of  "  Accidental  death 
was  returned. 

A  33,000=volt  Cable. — -^  few  weeks  ago  we  published  some 
particulars  of  a  33,0<M-volt  cable  which  is  being  laid  at  Bir- 
mingham We  have  now  received  some  information  regarding 
a  similar  cable  which  Messrs.  Johnson  &  Phillips,  Ltd..  are 
making  for  the  supply  of  power  at  33.000  volts  to  an  miportant 
northern  steel  works.     The  cable    (fig.   1)  is   designed   for   a 


Fig.  1.— a  33,000-V  Cable  (about  i  actual  size 


3-phase  a.c.  supply.  The  conductors  are  of  .2  sq.  in.  section, 
the  thickness  of  the  paper  insulation  between  cores  is  .5  in.. 
and  between  cores  and  the  lead  sheath,  .5  in.  Over  the  lead 
is  a  bedding  of  compounded  jute  upon  which  .16  in.  diameter 
galvani.'ied  steel  armouring  wires  are  laid.  A  further  layer 
of  jute  and  another  set  of  wires  are  then  put  on.  and  the 
whole  is  finally  .^^crved  with  jute  yarn  and  heavily  compounded. 
The  weight  of  the  complete  cable  is  72  lb.  per  yard. 

Ball  Lightninj?  in  London.— A  description  of  ball  lightnin.i^ 
seen  in  the  skv  at  St  .lohn's  Wood  during  the  thunderstorm 
in  the  e.irly  morning  of  June  2<!th  has  recently  been  received 
lit  the  Meteorological  Office.  The  iihonomenon,  a  large  incan- 
(lesc.'tit  ma.vs  lloating  in  the  air  below  the  clouds,  and  ap- 
parently stationary  for  some  minutes,  is  of  great  rarity,  and 
the  Director  of  the  Meteorological  Office.  London.  S.W.  7. 
would  be  greatly  obliged  if  vvr.sons  who  observed  it  on  this 
occasion  would  comniunicate  with   him. 

U.S.  Patents  Law. — .V  Hill  has  lieen  introduced  in  the 
ITnited  States  Senate  requiring  foreign  patentees  to  work 
tlu-ir  inveiiti<ins  in  the  United  States  within  two  years  from 
the  date  of  the  issue  to  them  of  United  States  patents. 
Failure  to  conform  will  give  the  Government  the  right  to 
license  the  invention  to  any  person  "  for  manufac^ire.  use. 
or  sale."  .'Vbout  1,200  British  inventions  are  patented  in  the 
United  States  every  year.  Heretofore  no  British  inventor 
jiossessing  a  United  States  patent  has  been  required  to  work 
it  in  the  States  or  pay  any  annual  tax  upon  it  during  its 
17  years'  life. 
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The  Federation  of  British  Industries. — The  Grand  Council 
held  its  regular  quarterly  meeting  at  Prince's  Restaurant, 
S.W.,  on  July  ;2utb.  Sir  IVter  Kylands  occupied  the  chair,  and 
there  was  a  large  gathering  of  members  present.  The  Fuel 
iiconomy  Coiuruittee  presented  u  report  to  the  Council  describ- 
ing the  progress  of  the  scheme  since  it  came  into  operation  in 
September  last.  Mr.  A.  W.  Chivers,  acting  chairman  of  the 
Committee,  proposed,  and  Sir  Robert  Hadheld  seconded,  the 
adoption  of  the  report.  In  the  discussion  which  followed,  one 
or  two  members  raised  the  question  whether  this  development 
of  the  F.B.I,  activities  might  not  lead  to  direct  interference 
with  the  practice  of  established  consulting  engineers,  and 
whether  it  really  came  within  the  normal  scope  of  a  body  like 
the  Federation. 

The  President  said  that  this  aspect  of  the  question  had  been 
considered  before  the  Department  was  set  up.  In  his  view 
fuel  economy  was  a  proper  subject  to  be  dealt  with  by  the 
representatives  of  industry. 

Sir  R.  Hadtield  said  the  work  of  the  Department  was  neces- 
sary.    He  felt  tliat  if  the  sclieme  were  given  support,  it  would 
be  to  the  advantage  of  industry  generally. 
The  report  was  unanimously  adopted. 

During  the  first  six  months'  operations  twenty-five  separate 
inquiries  were  dealt  with — many  requiring  personal  investi- 
gation of  plant — on  behalf  of  firms  consuming  over  175,000  tons 
per  annum.  It  is  therefore  recommended  :  —  (a)  That  the  acti- 
vities of  the  Department  should  lie  gradually  extended  by 
development  on  the  Unes  already  laid  down.  (b)  That  the 
educational  activities  of  the  Department  should  become  a  more 
prominent  feature,  and  the  Fuel  Economy  Review  should  be 
produced  quarterly  as  part  of  such  development:  and  (c)  As 
soon  as  the  organisation  is  on  a  completely  self-supporting 
basis,  any  excess  revenue  .should  be  allocated  to  development 
upon  lines  already  indicated. 

Scandinaviao  Power  Transmission. — .\  conference  of  le- 
presentatives  of  Sweden,  Norway,  and  Denmark  will  be  held 
at  Christiania  in  the  third  week  in  August  to  discuss  the 
question  of  the  proposed  transmission  of  power  from  Norway 
to  Sweden  and  Denmark. 

Electricity  in  Medicine. — The  so-called  new  cure  for 
cancer  was  briefly  mentioned  during  a  lecture  in  the  Radiology 
Section  at  the  final  session  of  the  recent  meeting  of  the  British 
Medical  Association  at  Kewcastle-on-Tyne.  For  some  time 
specialists  have  hoi)ed  that  they  could  cure  cancer  it  they 
could  direct  certain  rays  into  the  particular  part  of  the  body 
and  persuade  the  affected  tissues  to  absorb  them.  The  diffi- 
culty was.  however,  to  construct  a  tube  cajjable  of  "  shooting  " 
such  powerful  rays  without  itself  collapsing  under  the  bom- 
bardment. It  is  now  stated  that  this  point  has  been  largely 
overcome. 

The  Newcastle  Daily  Clironidc  says  that  an  interesting 
demonsti-ation  of  electrical  treatment  for  chronic  otorrhoea  by 
zinc  ionisation  was  given  at  the  Electro-Therapeutic  Li- 
stitute.  Jesmond.  by  Dr.  Alfred  R.  Friel,  M.A.,  F.R.C.S.I.. 
aural  specialist.  Ministry  of  Pensions  (London  District),  and 
clinical  as.^stant  at  the  Royal  Free  Hospital,  London.  Ionisa- 
tion is  only  suitable  for  sijecially  selected  cases  of  chronic  septic 
conditions  of  the  ear,  nose,  and  throat,  and  the  treatment 
has  proved  most  beneficial.  In  the  process  the  zinc  solution 
is  electrolysed,  and  by  that  means  penetrates  the  tissues,  the 
electric  current  in  the  case  under  notice  being  administered 
in  the  ear  and  passmg  out  of  the  arm.  Dr.  Friel  explained 
in  detail  what  he  described  as  the  very  simple  technique  of  the 
apparatus,  and  with  the  aid  of  a  boy  patient  gave  a  practical 
exposition  of  the  process.  It  is  mainly  an  antiseptic  procedure, 
and  as  a  rule  causes  very  little  discomfort.  In  a  suitable  case, 
he  said,  one  treatment  was  sufficient  to  cure  the  often-neg- 
lected complfiint  of  a  running  ear.  and  he  instanced  a  case 
where  one  patient  had  been  cured  after  '20  years'  suffering. 

A  New  Theory  of  Vision. — Prof.  J.  Joly,  of  the  University 
of  Dublin,  lias  recently  proposed  a  theory  of  colour  vision, 
says  the  Times.  When  a  ray  of  light  reaches  the  retina,  it 
sets  free  "  photo-electrons  "  each  of  which  contains  a  known 
quantum  of  energy  determined  by  the  frequency  or  wave- 
length of  the  kind  of  light  to  which  its  liberation  is  due.  The 
electrons  discharged  by  the  red  end,  where  the  waves  are 
long,  have  a  small  quantum  of  energy,  but  there  is  a  con- 
tinuous increase  in  the  quantum  towards  the  violet  end,  where 
the  short  waves  lil«erate  more  energetic  electrons.  These 
electrorm  have  an  action  like  the  pulling  of  a  trigger  on  the 
Tods  and  cones  of  the  retina,  releasing  a  store  of  energy 
sufficient  to  send  a  stimulus  up  to  the  brain.  But  trigger 
action  is  a  hit  or  miss;  the  energy  of  the  propelled  bullet 
depends  on  the  explosive  charge,  not  on  the  pull.  The  rods 
and  cones  of  the  retina  are  known  to  be  the  receptor  cells 
which  receive  the  stimulation  of  light,  and  pass  it  on  as  a 
rclaved  nio^.~age  to  the  brain.  Prof.  Joly  suggests  a  function 
for  a  known  difference  in  their  structure.  Each  rod  is  the 
.-tarting-point  of  an  extremely  delicate  thread  which  must 
be  the  channel  of  coiumunication  to  the  brain.  Each  cone 
has  a  stouter  link  with  the  brain,  possibly  consisting  of  a 
bundle  of  threads.  Hf  suggests  that  whatsoever  be  the 
quantum  of  eneigy  in  the  eli(  tron  which  enters  n  rod.  it  can 
-^■nd  only  one  kind  of  mes-iage  to  the  brain.  He  supposes, 
tiif-refore,  that  the  rods  are  the  npoaratus  by  which  messages 
of  the  presence  or  absence  of  light  are  received  and  trans- 
mitled,  without  distinction  as  to  "  colour."  But  electrons 
entering  the  cones  can  ring  up  two.  three,  or  four  of  the 
fibres,  according  to  their  quantum  of  energy,  and  ao   send 


different  kinds  of  messages  corresixinding  with  different  kinds 
of  light.  By  an  elaborate  physical  argument  he  shows  that 
quanta  of  energy  would  be  excited  in  these  proportions  by 
the  parts  of  the  siiectrum  representing  the  three  primary 
colours,  red.  green,  and  blue-violel.  of  the  roung-Helmuuiti 
theory.  If  he  is  right,  the  physical  structure  of  the  eye 
would  thus  account  for  the  manner  in  which  the  sense  of 
vi.sion  interprets  external  objects  as  displaying  sharply  marked 
colours. 


OUR     PERSONAL     COLUMN. 

Tim  Edilvrs  invite  electrical  e»</hieer/i,  whethrv  roiinerted  with  the 
teclmical  or  the  eommereial  .tide  of  the  profe.\!tion  iini  iiidiijitr;/, 
iiho  electric  trniineaij  and  railway  official.i.to  lieep  reader»  of  tin 
Elkoteical  Review  posted  as  to  their  morements. 


The  Times  states  that  Mr.  Evelyn  Cecil,  M.P..  has  left  for 
Bergen,  Christiania,  Stockholm,  and  Copenhagen,  in  connec- 
tion with  the  telephone  inquiry,  accompanied  by  Mr.  W.  W. 
Cook.  M.Inst.C.E.,  the  assessor  to  the  Telephone  Committee. 

Mr.  J.  W.  RoBERTSH.iiw,  foreman  of  Messrs.  W.  &  D.  Wil- 
son, contracting  electrical  engineers,  Bradford,  was  recently 
elected  from  among  40,000  ex-Service  men  to  receive  the  free- 
dom of  the  city  of  Bradford. 

•  Mr.  A.  S.  Black,  borough  electrical  engineer  of  Southport, 
has  been  selected  by  the  Electricity  Committee  of  Ipswich 
Corporation  to  succeed  Mr.  F.  .\yton  as  borough  electrical 
engineer  there. 

■Wills.— The  late  Mr.  A.  H.  King,  a  director  of  Aron  Elec- 
tricity Meter.  Ltd..  the  Aron  Taximeter  Co.,  Ltd.,  and  other 
companies,  left  £'25.7-11  net  personalty. 

Mr.  G.  E.  Tennaxt,  a  director  of  Messrs.  E.  Green  &  Son, 
Ltd..  left  i4'2,S18  gross  and  £38,95'2  net  ixirsonalty.  £200  is 
left  to  the  company  for  the  income  thereon  to  be  applied  to 
encouraging  meritorious  work  among  the  staff  and  work- 
people. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Tofleld  &  Robinson,  Ltd.— Particulars  of  ^68,000  deben- 
tures authorised  June  17th,  1921:  Whole  amount  issued;  charged  on  company's 
undertalving   and    property,  present  and    future,   including    uncalled  capital. 

Southern  Electric  Free  'Wiring  Co.,  Ltd.  (64,550).— Re- 
turn dated  January  14th,  1!131.  Capital.  £.5.!mX)  in  £1  shares;  1,510  shares  taken 
up    and    paid   lor   in    full.     Mortgages    and  charges  :    Nil. 

Sterling  Telephone   and    Electric    Co.,    Ltd.   (101,415).— 

Return  dated  April  5th,  1921.  Capital,  £65,000  in  £1  shares  (49,650  pret.  and 
15,350  ord,);  39,500  pref.  and  15,350  ord.  shares  taken  up;  £24,.'KK)  paid; 
£:fll.3.jO   considered  as   paid.      Mortgages   and  charges  :    Nil. 

Shanghai  Electric  Construction  Co.,  Ltd.  (86,795).— Re- 
turn dated  June  14th,  1921.  Capital,  £400,000  in  £10  shares;  36,510  shar<i« 
taken  up;  £317,000  paid;   £48,100  considered  as  paid.     Mortgages  and  charges; 

Nil. 

Bath    Electric    Tramways,    Ltd.    (74,278).— Return  dated 

May  19th,  19'21.  Capital,  £230.MKI  in  £1  shares  (75,000  pref..  125,000  preferred 
ord.,  and  .'JO.OOO  deferred  ord.);  "5,000  oref.,  75,606  preferred  ord.,  and  ;W,00n 
deferred  ord.  shares  taken  up;  £150,(i06  paid;  f:iO,000  considered  as  paid. 
.Mortgages  and   charges  :   £147.517. 


CITY    N0TE5. 


Anglo= 

Portuguese 

Telephone  Co. 


Mr.  Herbert  .A.llen  (chairman)  presided 
at  the  annual  meeting  held  on  July  26th 
at  'Worcester  House,  E.G.  He  .said  that  the 
company  had  had  a  serious  setback  in 
its  fortunes,  and  for  the  first  time  for  over 
•20  years  it  had  to  pay  as  small  a  dividend  as  3  per  cent. 
The  year  1920  was  one  of  great  disappointments.  It  was 
characterised  by  acute  commercial,  financial,  and  political 
conditions  in  Portugal;  by  comparative  inelasticity  in  their 
business,  by  a  complete  collapse  of  the  currency  of  the  country 
(which  recently  for  exchange  jiurposes  had  reached  only  one- 
tenth  of  its  par  value),  and  arising  largely  out  of  this,  by  an 
intolerable  increase  in  wages  and  other  working  expenses. 
Innumerable  instances  could  he  given  of  the  disa.strous  effects 
<}f  the  depreciated  currency  in  almost  every  branch  of  their 
business,  and  when  they  came  to  deal  with  the  balance  of 
trading  profit  there  was  a  disastrous  loss  on  exchange.  .Another 
iiuestion  of  nut=t:inding  importance  was  that  for  all  purposes 
they  were  ciiliivly  in  the  hands  of  the  Government.  They 
had  to  nut  up  ;i  hard  fight  for  every  concession.  'I^eir  original 
tariff  of  1901.  iilthough  nominally  in  currency  was  practically 
on  a  gold  basis,  for  the  milreis  or  e.scudo  at  that  time  stood 
at  about  par.  The  various  increases  which  they  had  obta'ped 
amounted  in  the  aggregate  to  close  upon  500  per  cent.,  which 
meant  that  where  they  used  to  get  100  escudos  they  now  got 
600.  But  there  was  a  vast  difference— the  escudo  worth 
48.  6d.  and  one  worth  6d,  only,  and  as  between  the  fall  in 
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the  escudo,  the  rise  in  their  tariff  rates  in  sterling  was  still 
only  two-thirds  of  what  it  was  originally.  The  result  was 
that  whilst  there  was  a  rLse  in  their  receipts  from  4'J1,'J08 
escudos  to  7y7,83'2  escudos,  an  increase  of  tiU  per  cent.,  there 
had  been  an  increa.'se  of  ibU  per  cent,  in  their  e.xpenses.  'ihe  e.\- 
penses  went  up  from  ■JJ6-AM'd  escudos  to  737.074.  'Ihe  result  was 
a,  trading  proUt  of  00.758  escudos,  as  aganist  *i9,000  escudos 
in  the  preceding  year,  and  enabled  them  to  pay  a  dividend 
of  3  per  cent.  Ihere  was  some  small  provision  for  depreciation. 
but  personally  he  was  unable  to  say  whether  it  fully  met  the 
requirements.  What  the  whole  situation  amounted  to.  seem- 
ingly, was  this :  For  a  period  of  two  years  their  wages  ha<l 
gone  up  ten  to  twelvefold,  and  materials  three  to  foiufold,  and 
any  profit  they  made  in  currency  could  only  be  turned  into 
sterling  at  about  one-tenth  its  face  value.  Their  only  hope 
seemed  to  lie  in  the  increased  tariff  which  came  into  force 
a,  few  months  ago  and  an  improvement  m  the  exchange.  So 
far  as  the  exchange  was  concerned,  there  had  been  a  slight 
recovery,  but  as  to  how  far  that  was  based  on  intrinsic  value 
or  on  reported  loans  from  America,  he  could  not  say.  Per- 
haps the  most  striking  feature  of  the  business  was  the  great 
increase  in  the  expenses.  The  directors  had  particularly  ad- 
dressed their  engineer  on  this  point,  and  were  as.sured  that 
it  was  due  to  circumstances  beyond  the  control  of  the  company. 
He  could  say  they  were  not  overstaffed,  and  he  was  certain 
that  was  so  so  far  as  London  was  concerned,  ft  was  a  little 
tantalising  to  all  of  them  to  read  of  the  wave  of  prosi^erity 
on  which  so  many  of  the  telephone  companies  seemed  to  be 
riding,  but  they  .were  not  operating  in  Portugal,  in  which 
respect  they  were  to  be  congratulated.  There  was  not  a 
single  public  utility  company  in  that  country  which  at  present 
was  paying  its  way.  Railways,  tramways,  gas  and  electricity 
all  appeared  to  be  in  the  same  boat,  so  that  their  own  com- 
pany was  not  alone  in  misfortune,  if  that  was  any  consola- 
tion to  the  shareholders.  The  great  bugbear  was  labour,  and 
in  most  of  the  services  he  had  mentioned  the  item  of  wages 
ab.sorbed  the  entire  trross  income.  Perhaps  he  had  said  enough 
about  the  past  and  they  would  like  to  hear  a  word  or  two 
about  the  future.  Since  the  opening  of  the  year,  when  the 
escudo  was  6^d.,  they-  had  had  some  wide  fluctuations  in  the 
exchange.  They  had  seen  it  as  low  as  4jd.  and  as  high  as 
9Jd.,  and  the  last  quotation  was  something  about  7^d.  In 
January  and  for  the  first  few  weeks  of  February  they  worked 
under  the  increased  tariff  granted  in  19'20,  and  since  February 
21st  they  had  had  the  benefit  of  a  still  higher  tariff  with  wages 
the  same.  This  should  mean  that  at  the  present  time  there 
was  a  substantial  margin  between  their  revenue  and  expenses. 
He  spoke  with  considerable  diffidence  as  to  the  future,  for 
he  had  no  means  personally  of  forming  an  opinion  which 
he  would  care  to  air  in  pubhc.  He  had,  however,  addressed 
many  inquiries  on  the  sul)ject  to  the  managing  director  and 
the  technical  officers  of  the  company,  with  the  result  that 
some  definite  figures  had  been  given  him  as  to  their  trading 
prospects  for  the  year.  He  need  not  trouble  them  with  the 
details  of  the  e.stimates.  which  were  based  on  four  separate 
rates  of  exchange,  viz.,  6d.,  7d..  8d.,  and  9d.,  but  he  would 
give  the  broad  conclusions :  These  were  that  with  the  rate 
of  exchange  at  6d.  thev  would  meet  all  their  charges  and  have 
a  surplus  of  about  £3o.m);  at  7d..  a  surplus  of  ^45,000;  at 
8d.,  nearly  £60.000;  and  at  M..  clo.se  upon  £70.000.  He  would 
not  offer  any  opinion  on  the  value  of  these  estimates,  but  he 
was  assured  they  had  been  prepared  with  the  greatest  care 
and  on  a  conservative  basis.  Mr.  Cook  went  further,  and 
attributed  the  whole  of  their  trouble  (which  he  believed  to 
be  only  temporary)  to  tlie  Uip.^e  in  the  exchange  and  the  in- 
terval between  the  time  that  the  tariffs  were  increased.  They 
had  sufficient  accommodation  on  their  switchboards  to  meet 
requirements  for  the  next  three  years,  and  4.000  additional 
subscribers  w-ould  mean  about  30  per  cent,  of  the  present 
business  of  the  company.  It  was  a  bitter  disappointment  to 
them  that  after  1.5  years  of  prosperous  business  the  fates  had 
turned  against  them.  During  those  15  years  the  lowest  divi- 
dend they  had  paid  was  G  per  cent,  in  1918.  Once  they  paid 
7i,  eight  times  they  had  paid  .S  per  cent.,  and  once  '28  per 
cent.  From  1919  thev  had  paid  7  per  cent.  Thus  this  was 
the  lowest  dividend  they  had  paid  in  '20  years,  and  he  could 
only  hojw  that  the  recovery  in  their  fortunes  forshadowed  in 
the  estimates,  or  a  substantial  fX)rtion  of  them,  would  he 
realised. 

Mr.  J.  E.  Kingsbury  seconded  the  motion,  and  eraphasi.sed 
several  of  the  noiiils  in  the  chairman's  speech.  The  report 
was  adopted  without  discussion. 

Presiding  at  the  annual  meeting,  held  in 
Chile  Telephone    London  last  week.  Mr.  C.  W.  P.\rish  said 
Co.,  Ltd.  that  owing  to  the  unfavourable  pxcliaiigr. 

their  revenue,  collected  in  Chilean  cur- 
rency, showed  a  marked  shrinkage  when  converted  into  .ster- 
ling, and  this  adversely  influenced  the  net  results.  According 
tn  the  Tiitirs  report,  the  speaker  said  that  the  business  pur- 
rhased  in  the  Antofagasta  district  last  year  had  been  steadilv 
progressing,  and  was  being  modernised  nnd  extended : 
and  the  work  of  preparing  the  lines  for  the  new  auto- 
rnatic  plant  about  to  be  erected  had  been  activelv  con- 
tinued in  Valpar.iisn.  In  spite  of  the  set-back  in  the 
economic  situation,  due  to  staanation  in  the  nitrate  in- 
dustry and  the  trade  depression  throughout  the  world. 
Chile  was  ultimately  bound  to  progress,  and  the  board 
looked  forw^ard  to  the  steady  expansion  of  the  com- 
pany's    business.      Their    concessions    had     recently    been 


provisionally  renewed  for  two  years,  and  there  was  every 
rea.sou  to  hope  that  the  Chilean  Government  would  give  them 
such  an  extension  of  tenure  as  would  be  a  sufficient  guarantee 
to  justify  the  directors  in  asking  the  shareholders  to  provide 
the  additicjnal  capital  required  for  future  developments.  In 
order  to  enable  the  company  to  counteract  to  some  extent  the 
loss  on  conver.sion  of  their  currency  receipts  into  sterling,  they 
were  arranging  to  charge  a  premium  on  their  tariffs  from 
October  1st  next  until  such  time  as  exchange  improved  to 
lUd. — a  figure  which  the  Government  had  agreed  they  were 
justified  in  taking  as  a  minimum  ba.si8  for  the  dollar.  Seflor 
.'Vntonio  Huneeus  (chairman  of  the  advisory  local  commit- 
tee) was  present  at  the  meeting,  and  briefly  addressed  the 
shareholders.  Pie  believed  that  the  Government  would  treat 
the  company  justly,  and,  at  an  early  date,  renew  its  conces- 
sions on  reasonable  terms. 

Mr.  A.  II.  P.  Stoneham,  presiding  at  the 
Kalgoorlie        annual   meeting   last   week,   said   that   the 

Electric  Tram,  net  profits  earned  before  charging  depre- 
ways,  Ltd.  ciation  were  i'8.7-1-2,  against  £7,040  last 
year.  The  car  mileage  had  been  reduced  by 
2'2,59'2  car  miles  owing  to  the  heavy  running  expenses.  The 
new  mining  development  activity  at  Kalgoorlie  had  not  come 
up  to  expectations.  Business  had  been  depressed  owing  to 
the  heavy  losses  of  speculators  in  the  many  new  companies. 
It  was  possible  that  even  now  some  of  the  new  mines  might 
tui'n  out  to  be  payable.  The  year  had  been  one  of  difficulty 
for  the  tramways  with  increased  expenses  and  strikes.  The 
award  of  the  Arbitration  Court  in  regard  to  back  pay  did  not 
bring  that  period  of  peace  to  which  they  looked  forward,  for 
as  soon  as  the  Arbitration  Court  granted  the  miners  16s.  a  day, 
the  tramway  employes  applied  for  an  increase  to  17s.  per  day. 
An  award  of  the  local  arbitrator  had  since  given  the  men  an 
increase  of  2s.  4d.  per  day,  but  the  Arbitration  Court  had  re- 
duced it  to  Is.  2d.,  and  it  remained  to  be  seen  what  the  atti- 
tude of  the  men  would  be.  For  the  first  four  months  of  this 
year  the  returns  showed  a  decrease  of  £4.0'20  in  receipts,  and  a 
decrease  of  £2,066  in  operating  expenses,  the  net  revenue 
being  £1,266  against  i63,2'30,  but  for  24  days  the  tramways  were 
not  running. 

The  directors  report  that  the  revenue  for 
Yorkshire  the  half-year  ended  June,   1921,  shows  an 

Electric  Power     increase  over   the   corresponding  period  in 
Co.  1920  notwithstanding    the    set-back   caused 

by  the  three  months'  dispute  in  the  coal- 
mining industry,  .\fter  payment  of  interest,  the  net  profits 
for  the  three  half-vears  ended  June  30th  compare  as  follows  :  — 
1919.  £19,2'29;  19'20,  £30.146;  19'21.  £'28.283.  Interim  dividends 
will  be  paid  upon  the  preference  and  ordinary  shares  at  the 
same  rate  as  last  year,  viz..  3  per  cent,  for  the  half-year.  The 
time  and  thought  of  the  officers  of  the  company  have  been 
largely  engaged  upon  the  proposals  of  the  Electricity  Commis- 
sioners for  the  re-organisation  of  .the  area  entrusted  to  the 
company.  A  public  inquiry  has  already  been  held  by  the 
Electricity  Commissioners  at  Leeds;  a  second  and  possiblv  a 
third  inquiry  is  proposed  to  be  held  for  other  portions  of  the 
company's  area  and  no  deei.sion  has  yet  lieen  announced. 
These  inquiries  involve  a  considerable  expenditure  of  money 
and  an  interruption  to  the  regular  development  of  the  com- 
pany's bn.siness.  but  the  directors  hope  that  they  may  result 
in  removing  the  legislative  obstacles  which  have  retarded  the 
development  of  the  company's  undertaking.  During  the  half- 
year  considerable  extensions  have  been  made  to  the  plant 
and  mains  which  will  enable  the  company  to  meet  further  de 
m.Tuds  from  consumers  who  have  contracted  to  take  supply  and 
will  bring  increased  revenue  during  the  second  half  of  the  pre- 
sent vear. 


Prospectuses. — Producer  Gas  Plants.  Ltd. — The  li.st  was  to 
clo.se  on  .'Vugust  3rd  in  an  issue  of  .50.000  10  per  cent,  partici- 
pating preference  shares  in  this  company,  which  manufactures 
a  portable  producer-gas  plant,  which  can  be  fitted  to  any 
standard  petrol-driven  commercial  vehicle  without  alteration 
to  encine  or  chassis.  The  company  beijan  exfierimental  work 
in    1917.  but  progress  was  stopped  by  the  war. 

British  Autoynnhilr  Traction.  Co..  Ltd. — This  Company  has 
been  issuing  at  par  '200, (X)0  cumulative  8  per  cent,  participating 
preference  shares  of  £1  each.  The  company  has  been  for  many 
years  onerating  motor  omnibuses  and  motor  coaches  in  various 
parts  of  the  country,  'live  dividends  paid  on  the  i.ssned  capital 
have  ranged  from  7  per  cent,  in  1913  to  10  per  cent,  in  1920. 
dronpinff  for  several  years,  the  lowest  being  4  per  cent,  in 
1917.  Tlie  offices  are  at  the  Electrical  Federation  premi.ses 
in  Kingsway. 

Fullers  United  Electric  AVorks,  Ltd.— .\fter  deductinc 
£6,678  for  loss  on  realisation  of  investments  and  fl.3,.3.'i3  for 
interest  on  short  t^^rm  notes,  the  accounts  of  Fullers  fnited 
Flectric  Works  for  the  vear  ended  Alarch  31st.  19'31.  show  a 
loss  of  £1'29.4n8:  £8,04.0  was  broucht  forward,  leaving  a  debit- 
balance  of  £121  368,  Tile  amount  reserved  for  excess  profits 
duty — namely.  .£14.000 — will  not  be  required,  and  accordingly 
the  directors  propn.se  to  use  this  to  provide  for  the  deprecia- 
tion of  plant  and  machinery,  and  to  apply  the  balance  in 
\vritin0  off  the  experimental  and  development  expenditure  and 
£4.043  off  preliminarv  exiienses.  Tlie  directors  pronose  (1)  to 
create  and  i.iisue  first  mortgage  debentures  up  to  £1.50,(XX1.  and 
'2)  to  reduce  the  CTnital  from  f.500.000  to  £378.794  by  writing 
off  as  lost  163.  per  share  on  the  151,507  issued  ordinary  shares. 
— Financial  Timei. 
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Vickers,  Ltd. — The  directors  announce  the  following  in- 
terim dividends  for  the  half-year  ended  June  30th,  1921 : — 2J 
per  cent,  on  the  preferred  5  per  cent,  stock,  less  tax;  '2i  per 
cent,  on  the  ■")  per  rent,  preference  shares,  less  tax;  and  2i  per 
cent,  on  the  cumulative  prelcrence  shares,  free  of  tax.  There 
are  still  outstanding  questions  of  importance  with  Government 
Departments,  chiefly  the  Inland  Kevenue  and  Admiralty,  hut 
until  a  settlement  has  been  arrived  at  the  directors  are  not 
able  to  complete  the  accounts  for  the  year  to  December  31st, 
1920. 

Stock  Exchange  Notices. — Dealings  in  the  following  have 
been  specially  allowed  by  the  Committee  under  Kule  148a  :  — 

Crompton  i-  Co. — i'iO.OOU  six  per  cent,  first  mortgage  de- 
bentures (refii^tered).  Nos.  1.2.H  to  1.450  (£100). 

West  India  &  Panama  Telegraph  Co.— £10,000  live  per  cent, 
debentures  of  £100  each.  Nos.  801  to  900. 

Co.,    Ltd. — Interim    dividend    on 
per  share. 

National  Boiler  &  General  Insurance  Co.,  Ltd. — Interim 
dividend  of  12s.  per  share,  less  tax,  on  ordinary  shares. 

Lanarkshire  Tramways  Co.,  Ltd. — Interim  dividend  at  .5 
per  cent,  pev  annum,  less  tax. 

County  of  London  Electric  Supply  Co.,  Ltd. — Interim 
dividend  on  the  ordinary  shares  for  the  half-year  ended  June 
:iOth  at  the  rate  of  5  per  cent,  per  annum,  less  tax. 

Electrical  Distribution  Co.  of  Yorkshire,  Ltd.— Dividend 
1)11   the  ordinary  shares  for  the  June  half-year  at  the  rate  of 

0  per  cent,  per  annum,  free  of  tax. 

Herbert  Morris,  Ltd. — Half-yearly  dividends  on  the  6  per 
cent,  (less  tax)  and  5  per  cent,  (free  of  tax)  cum.  pref.  shares 
are  announced. 

Hart  .Accumulator  Co.,  Ltd. — The  directors  recommend  a 
dividend  of  S  per  cent.,  less  tax,  for  1920.  Tlie  net  profit  was 
£24.<i22.  phis  £27,ti.')2  brought  forward.  After  paying  the 
dividend.  £2.j.t)16  is  to  be  carried  forward. 

Metropolitan    Railway  Co. — Interim   dividend   at   the   rati 

01  li  per  cent.   j)er  annum  on   the  ordiuary  stock,   compared 
with  1  per  cent,  in  1920. 
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ST0CK5    AND    SHARES. 


ToESD.\Y  Evening. 
Thb  quietest  sea.son  of  a  quiet  Stock  Exchange  year  will  be 
the  week  in  which  there  fell  the  .Vugust  Bank  Holiday,  and 
this  must  prove  both  excuse  and  justification  for  our  "  drop- 
ping into  tables."  It  is  inevitable,  also,  that  this  week  should 
revive  memories  of  the  prices  which  ruled  on  the  outbreak  of 
war,  seven  years  ago.  In  drawing  up  lists  of  comparative 
quotations  at  the  present  time,  it  is  appropriate,  therefore,  to 
include  what  are  available  of  prices  which  can  still  be  matched 
against  those  of  July,  1914.  Soaie  of  those  which  would  afford 
the  most  interesting  comparisons  do  not  lend  themselves  to 
such  treatment,  owing  to  the  way  in  which  share-capitals  have 
been  reorganised  and  readjusted.  However,  making  what  we 
can  of  the  material  at  hand,  the  list  of  electricity  supply  share.? 
affords  a  straightforward  group  that  enables  ready  compari- 
son :  — 

Dec.  aiBt,  .July  27tli, 

Share.  l'.)M.  .Now.  Rise.  I'Mi. 

Brompton  and  Kensiugtun    . .  G  6  —  !IJ 

Charing  Cross SJ  4  +  i  5J 

Chelsea 3«  Si  +1  li 

City  of  Ijondon 14  1,;  +  ,;  — 

County  of  London          . .         . .  7i  fijj  +  a  I'J 

Kensington          hi  i^  +J  7i 

London       i  1  -*-J  1," 

Metropolitan        2S  .SJ  +1  aj 

St.  .James' 6i  6i  —  US 

South  London 3i  2}  f  i  S, 

Westminster        4j  5J  +1  8« 

The  Home  Railway  market  is  amongst  the  few  departments 
of  the  Stock  Exchange  in  which  prices  have  remained  obsti- 
nately flat  over  the  past  seven  years.  Underground  EWtrics. 
however,  are  amongst  the  st<K'ks  which,  at  times,  have  risen 
superior  to  their  pre-war  figures.  How  they  stand  now,  tlii.-> 
table  shows  :  — 

Dec.  3l8t,  Rise  or    July  27th, 

Stock  or  share.                  1920.  Now.  Fall.  1911. 

Central  r..an.  .Ass.  Ord 494  *9»  —  XH 

Metropolitan        20  27"  —  87* 

District..                16*  184  -^8  21' 

Underground  Ord Ij  24  +  }  2* 

Ditto            A           ..        ..5/-  6/-  +1/-  7;« 

Ditto          Ino 60J  77*  +17  8K 

Coming  to  the  market  in  cable  stocks  and  shares,  exact  com- 
parison is  vitiated  in  the  Eastern  issues  by  the  fact  that  the 
four  chief  companies  have  rai-sed  money  by  the  offer  of  new 
stocks  at  prices  that  gave  proprietors  a  very  handsome  boniiH. 
It  is  noteworthy  that  Marconis  (where  the  capital  has  been 
largely  increased)  stand  above  their  pre-war  figure.  Our  re- 
presentative list  is  a6  follows  : — 


8tool<  or  share. 
Anglo-.^merican  Pref, 
Cuba  Submarine  . . 

Eastern  Extension         .,         ..  lij' 

Eastern  Telegraph         . .         . .  152* 

Globe  Telegraph  Ord H| 

Great  Northern 204 

Indo-European 80 

Marconi 2  A 

United  River  Plate        . .         . .  SJ 

West  India  A  Panama  . .         . .  H 

Western  Telegraph        . .         . .  14i 


124 
16i 
ml 


Rise  or   July  27th, 
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Manufacturing  shares  are  difficult  of  comparison  owing  to 
the  leasons  set  out  in  our  first  paragraph,  and  the  table  must 
perforce  be  limited  to  changes  on  the  year : — 


Deo. 

Rise 

Dec. 

Rise 

31st. 

or 

31st 

Share. 

1920. 

Now. 

Fall. 

Share. 

1920. 

Now 

Pall. 

Babcock  &  Wilcox 

3i, 

2» 

+  i 

General  Electric  . . 

l.lv 

ni 

_    T 

Brit,  .\luiainium. . 

i 

Crompton  . . 

16/6 

Kl- 

-I,'0 

Brit.  West.  Pref. . . 

llil 

i!« 

+  i 

Henleys 

li 

1,'- 

—  * 

Callenders  . . 

n 

ii> 

+  i'g 

India  Rubber 

if 

~-\. 

Elec.  Construct.    .. 

ir 

ii 

— 

Siemens 

u 

l" 

Edison  Swan 

10/- 

10/6 

+  6d. 

Telegraph  Con.    . 

21 

20* 

-4 

Brazilian  Tractions  have  fallen  about  10  points  since  the  end 
of  last  year.  Anglo-Argentine  5  per  cent,  debenture  has  ri.sen 
7.  Mexican  Utilities  proved  a  very  erratic  market  during  the 
period.  Mexican  Light  &  Power  Fust  Mortgage  bonds  at  774 
are  17  points  to  the  good,  and  Mexico  Tramways  Firsts  at 
■■)2J  are  14J  up.  Pos,sibly  the  main  feature  of  the  markets 
dealt  with  in  this  weekly  survey  is  the  manner  in  which  new 
issues  have  been  promptly  subscribed.  Good  premiums  rule 
upon  most  of  the  stocks  and  shares  offered  this  year,  and  the 
demand  is  for  more  stock,  owing  to  the  fall  of  2  per  cent,  in 
the  Bank  Rate  since  the  year  began. 


SHAEE  LIST  OF  ELECTBICAL  COMPANIBS, 

Home  Eleotbioitt  Cohpahjes, 

Dividend  Prioe 

. ■ V  July  2.1,  YIeia, 

1919,  1920,  1921.    Rise  or  tall,     s.o, 

Erompton  Ordinary 12  12  6  —  410    0    0 

Charing  Cross  Ordinary    ....        1  8  4  -i-i  10    00 

do.       do.       do.       44  Pref...        44  44  e4  —  7    4    0 

Chelsea 4  6  Si  —  948 

OityofLondon         18  14  1,.^             ■^  ,\  10  13    4 

do.        do.    6per  oent.  Pref...        6  6  17(-  -  7    19 

County  of  London 8  8  84  —  9  17    0 

do.        do.    6  per  oent.  Pref...        6  6  84  -  7    7    8 

Kensington  Ordinary         ....        1  9  4|  —  10  18    3 

London  Eleotrio       24       94  1  —  7  10    q 

do.        do.    6  per  oent,  Pref.  ..66  99  —  10  18    a 

Metropolitan 6          7  56  —  9  13    2 

do.         44  per  oent.  Pref.      ..        44       44  s|  —  7  16    6 

St.  James' and  Pall  Mall  . .        ..      12  13  e-^              4   i  WHO 

South  London           6          7  'Ji  —  10  13    4 

South  Metropolitan  Pref 7         7  16/3  —  8  12    4 

Westminster  Ordinary      ....      10  10  li  —  9    6    0 

Teleobaphb  AMD  Tblbpbohkb, 

Anglo- Am.  Tel.  Prel 6         6  £1  +1  72  in 

do.            Del 14       IJ  17  +  i  8  16    K 

Chile  Telephone       6          6  5,'j  —  6  18    6 

Cuba  Sub.  Ord 7         7  74  —  9    6    8 

Eastern  Extension 10  10  I64  —  6    8    0 

Eastern  Tel.  Ord 10  10  I624  —  8    3    1 

Globe  Tel.  and  T.  Ord 10  10  163  —  5  19    6 

do.        do.        Pref 6          6  9.xd  —  6  11    fi 

Sreat  Northern  Tel S3  34  93J  —  10    2    r, 

Indo-European         10  10  80  —  8    6    8 

Marconi           38  —  3»  —  — 

Oriental  Telephone  Ord 13  12  9,',  —  'S  16    8 

United  R.  Plate  Tel 8  8  1;  -I-   J  -6  1:1    1 

West  India  and  Panama  . .        ..      Nil  Nil  6/3  —  Nil. 

Western  Telegraph 10  10  I64  -  ♦6    12 

Home  Rails. 

Central  London  Ord.  Assented  ..4         4  <94  —  8    18 

Metropolitan IJ       14  -7  —  6  11    1 

do.           District                 ..      Nil  Nil  isj  —  Nil 

Underground  Electric  Ordinary ..      Nil  Nil  2,'^  — ;.  Nil 

do.               do.        "A"       ..      Nil  Nil  S/.  —  Nil 

do.              do.      Income   ..4         2  174  —  6    3:) 
FORBISN  Tkahb,  fto. 

Anglo-Arg.  Trams,  First  Pref.     ..        64       I24  3ij  —  10    0    0 

do.           do,      2nd  Prel.       . .      Nil       64  25  —  9  114 

do.           do.      6%  Deb.        ..6  6  641  —  7  16    0 

Brazil  Tractions       Nil  Nil  38  -1  Nil 

British  Columbia  Elec.  Rly.  Pfoe.       6         6  68  -  8  12    4 

do.               do.         Preferred        6          i ',  664  —  •8    6    8 

do.              do.        Deferred         3         6  Sr.j  —  'in  16    2 

do.               do.        Deb.       . .        4i        4}  694  —  7    3  10 

Mexico  Trams  5  per  oent.  Bonds..       Nil  Nil  524  —  Nil 

do.           6  per  cent. Bonds..       Nil  Nil  334  —  Nil 

Mexican  Light  Common     ..         ..       Nil  Nil  9  — 'i4  Nil 

do.              Pref Nil  Nil  174  —I  Nil 

do.             Ist  Bonds..        ..      Nil  Ni!  'i74  +3  Nil 

Manofaotdbino  Cokpahies. 

Babcock  4  Wilcox 16  16  n  —  6  14    6 

British  Aluminium  Ord 10  10  ICii)  +3d.  11  Is  in 

British  Insulated  Ord 16  15  l*.\fl  —  10    0    0 

Callenders 16  16  i,'a  —  10    8    s 

64  Prel 64  64  17/6  —  7    8    7 

Crompton  Ord 10  10  16/-  1/3  18    6     -i 

Edison-Swan 10  —  lO/li  —  — 

do.      do.    6  per  oent.  Deb.    ..        6  B  e8xd  —  7    7    1 

Electric  Construction       . .        . .      10  10  16/8  —  12    6    3 

English  Eleotrio 8  8  12/6  —  12  16    « 

Do.           Prel 6  6  IP/-  —  8    0    0 

Gen.  Kleo.  Pref 64  64  17/-  —  7  13    0 

do.        Ord 10  10  ;  x6  —  MO    6    4 

Henley             16  16  1/  —  10    8    0 

do.    44  Pref 44  44  ei  —  6  18    1', 

IndlaRubber           10  -  !,;  —  — 

Mel.-Vlokers  Prel 8  8  IjJ  —  8  16  10 

Siemens  Ord.             10  10  1'  —  '8  13    a 

Telegraph  Con 80  30  1104  —  •(  17    1 

•  Dividends  paid  free  of  Income  Tkz, 
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THE     ELECTRICAL     ENGINEERING     TRADE     IN     SWITZERLAND. 


Fob  no  less  than  15  years  prior  to  the  v\ar,  the  United  King- 
dom tooK  tjllU  place  m  Switzerland's  toreign  trade.  Iho 
lactors  whien  suusequently  dialurued  normal  relalious  are 
described  at  sonio  leugtti  lu  the  report  wnicli  has  recently 
been  issued  by  the  JJepartnieut  of  Overseas  iraile  from  the 
pen  ot  Mr.  J.  K.  (JaUiii,  lonneriy  Uonunercial  t>ecretary  to 
rl.&l-  Legation,  Berne,  and  now  Oorumercial  Counsellor  to 
il.lVi.   iiiuoassy.    i'aris. 

ihe  sound  conclusion  is  drawn  that  judging  even  by  recent 
results  the  Swiss  inarKei  is  wortn  mure  attention  irom  the 
iiritisli  manulacturer  and  merchant  than  it  has  so  lar  received. 
A  couuiry,  auhough  lis  population  be  under  lour  millions, 
wliose  imports  in  iyry  and  laaj  reached  in  value  Ji  and  over 
4  thousand  million  Iraucs  respectively  is  important.  tJt  tliese 
annual  imports  manutactured  products  represented  30  per 
cent.,  raw  jiialeriais  ati  per  cent.,  and  luodstults  ci4  per  cent. 

Mr.  (JahiU  criticises  iintish  metliods  ol  appointing  agents. 
He  mentions  instances  ol  United  Aingdom  nrms  having  tbeir 
Swiss  agents  in  i'aris,  Hamburg,  Uologne,  l<'rauktort,  or 
JVlilan. 

British  products,  notably  iron  and  steel  goods,  enjoy  a  high 
reputatiun  in  Switzerland,  and  iVIr.  Gahill  mentions  one  reason 
wny  a  good  opportunity  exists  at  present  to  cultivate  the 
market  more  closely,  it  is  that  the  iJermans  are  largely  out 
of  favour  there,  tli'nis  which  study  Swiss  requirements  and 
grant  liberal  credit  should  proht  at  this  junciure.  ihe  new 
Swiss  import  tariff,  which  has  been  introduced  since  Mr. 
(JahiU's  report  was  penned,  does  not  iiit  British  goods  any 
more  than  those  of  our  competitors. 

The   report  mentions   three    special   fac- 
Iron  and  t-ors  whicu  have  affected  Swiss  imports  of 

Steel  Traae.  British  iron  and  steel  goods,  viz..  high 
prices,  the  state  of  the  exchanges,  high 
indefinite  prices,  long  or  indefamte  delivery.  Jj'or  example, 
there  was  an  exceptionally  strong  demand  for  various  British 
steel  products  requu-ed  in  the  Swiss  electrotechnical  industry 
(e.g.,  electrical  steel  sheets  for  transformers,  steel  lor  turbine 
blades)  which  enjoyed  and  enjoys  the  greatest  prosperity,  but 
irequkements  could  not  be  met  by  British  makers — in  one  case 
in  fact  only  one-hfth  part  of  orders  were  being  supplied.  In 
one  or  two  cases  in  other  Swiss  industries  the  hrius  which 
preferred  to  obtain  steel  products  from  Kngland  and  applied 
to  the  English  market  therefor,  were  eventually  obliged  to 
obtain  them  from  Germany.  In  the  last  six  months,  however, 
it  would  seem  that,  principally  owing  to  the  exchange,  Belgian, 
German,  I'rench.  and  CJzecko-Slovakian  exporters  have  been 
in  a  position  considerably  to  undersell  most  British  steel  and 
engineering  products,  which  do  not  happen  to  be  definite 
British  specialities.  As  regards  the  latter,  Swiss  orders  are 
now  being  fullilled  without  difficulty. 

Swi.ss  exports  of  electrical  and  other  machinery  showed 
some  remarkable  figures  in  19'20,  e.g.,  dynamos,  &c.,  to  Den- 
mark i'Jii  million  francs),  Sweden  (1  million),  Norway  ('2 
millions),  Japan  (1.1  million) ;  also  to  Japan  hydraulic  and 
wind  motors  and  pumps  {2.(3  milhons),  steam  engines  (2.5 
millions),  j:as  and  oil  engines  (1.5  millions),  and  iron  boilers 
(lv6  millions).  Expansion  of  trade  with  Spain  has  taken  place, 
especially  in  machinery  (dynamos,  6  millions;  hydraulic  and 
wind  motors,  3.2;  milhng  machinery,  2.3;  steam  engines,  1.3; 
textile  machinery,  1.'2). 

Mr.  Cahill  gives  an  interesting  statement 
Water  Power.  concerning  the  outcome  of  Swiss  endea- 
vours to  develop  her  water  power — a  sub- 
ject with  which  readers  of  the  Review  are  generally  familiar. 
These  resources  are  officially  estimated  to  contain  a  capacity 
of  four  million  hor.'se-power.  One-fourth  of  this  power  is 
obtainable  from  her  rivers,  and  the  remainder  from  the  lakes 
and  .streams  in  her  mountains.  At  the  beginning  of  1921  a 
total  of  171  works  (of  over  500  h.p.)  had  lieen  erected  or  were 
in  process  of  erection,  whilst  liXl  works  (of  over  1,000  n.().l 
had  received,  or  had  applied  for,  the  necessary  authorisation 
for  construction.  The  following  table  supplies  certain  im- 
portant data  with  regard  to  both  groups:  — 

Works  (of  over  l.OOO  h.p) 
Works  built  or       for  which  tiuthori. 
buildine  (of  ovit        satiun  received 
."iLO-h.p.).  or  applied  for. 

Number  of   works        171  UK) 

UtiJisable     accumulation      (In 

cubic   metres)            -U7,7'.i(l,(l7(l        2.4C,7,(iSl,tXtO 

Minimum  power  (net)           .-^  :i.S,'^.lio'J  J.3.5'2,o50 

Maximum  power  (net)  ..^  1.587,770  -1,527,100 
Annual  energv   production    in 

million  kWh             352.186  10,98(3 

Accumulation  energv  capacity 

in  million   kWh       315,030  1,877,339 

Among  the  power  .stations  already  built,  or  building,  are 
five  with  from  00,000  to  08,0(»  h.p.;  one  of  .5'2.000;  one  of 
48,000;  three  of  45,000;  one  of  42.000;  one  of  40.8*);  and  ten 
of  from  20,0lK)  to  32,000;  among  the  projected  stations  are 
fifteen  of  from  OO.OOO  to  200.000,  and  eleven  more  of  50,(K)0  to 
55.000.  There  are  now  18  large  {i.e.,  from  20.000  to  72.000 
h.p.)  po\\i-r  .stations  in  operation,  and  the  sole  obstacle  to  tlie 


vapid  execution  of  the  bulk  of  the  numerous  schemes  is  the 
dearth  of  capital.  At  the  present  time  about  26  per  cent, 
of  the  estimated  water-power  resources  of  Switzerland  have 
been  turned  to  account;  on  January  Ist,  1914.  the  power 
utilised  was  officially  estimated  at  approximately  500,00(J  (or 
12J  per  cent.);  at  the  beginning  of  19:^0  there  were  in  course 
of  construction  eight  works  with  a  total  capacity  of  400,000  h.p. 

The  linking  up  of  the  principal  power  stations,  so  as  to 
provide  mutual  assistance  and  compensation  in  case  of  dearth 
or  abundance  of  water  power,  has  recently  received  serious 
consideration. 

Last  year  the  Swiss  Power  Transfer  Co.  (Schweizerische 
Kraftiibertragung  A.G.)  was  formed  for  the  purpose  of  remedy- 
ing the  inequalities  in  power  production  (through  shortage  or 
irregularity  of  wat«r  supply)  or  di.stribution  (through  irregu- 
larities in  demand,  whether  seasonal  or  daily).  The  majority 
of  the  works  in  Central  and  North-Eaat  Switzerland  have 
become  members  of  the  concern,  and  it  is  hoped  that  those 
in  French  Switzerland  also  will  shortly  participate.  Energy 
is  already  being  distributed  in  many  cases  over  distances  up 
to  1(X)  miles  in  Switzerland ;  in  emergencies  or  in  the  event 
of  unusual  strain  assistance  is  immediately  obtainable  from 
one  or  more  stations  by  a  system  of  telephonic  control.  Energy 
is  also  exported  to  Germany,  France,  and  Italy  under  Federal 
li  .;.,„ 

It    may    be   again    noted    here    that   the 
Railway  Inderal  Kailviays  have  built  or  are  building 

Electrification.      their    own    power    stations.      One    reason 
generally  given  for  this  action  is  that  the 
current  ot  normal  stations  is  generated  as  3-phase.  50  cycles, 
whereas  railway   experience  in  Switzerland  finds   the  single- 
phase,  10  cycle  current  is  more  suitable.    At  the  pre.=ent  time, 
however,  non-railway  power  stations  also  supply  the  railways. 
The  report  closes    with  the  following   concise    summary  of 
the  progress  attained  at  the  end  of  January  last  in  the  elec- 
trification of  the  Swiss  Federal  railways  :  — 
I.  Sections  whose  electri/ication  is  completed  : 

Km. 

Since  1900.   Brigue-Lselle       22 

Since  July.  1918,  Brigue-Sion  ...  52 
Since  July,  1918.  Berne-Scherzligen  32 
Since  Dec,  1930.  Erstfeld-Biasca  ...     90 

I.  Total     196  km.      6.9% 

II.  Section  ivhosc  electrification  is  in  course  of  execution  : 
Date  when  electrification  is  expected  to  be  completed  : 

May,  1921,  Biasca-Bellinzone          ...  20 

Jan.,  1922,  Bellinzone-Chiasso         ...  55 

Jan.,  1922.  Erstfeld-Lucerne            ...  60 

Jan..  1922,  Goldau-Zoug        10 

Jan..  1922,  Immensee-Rotkreuz      ...  8 

Jan..  1923,  Zoug-Zurich     ...            ...  29 

Jan..  1923,   Lucerne-Zoug     28 

Jan.,   1923,  Sion-liau.sanne    92 

II.  Total  8t)8km.    10.8'^„ 

III.  Si'ctioii.f  tcliosc  clecirificaliiin  icill  foUoic  on  above  : 
By  July,  1923.   Lucerno-Olten        ...     56 

By  .Tilly,  1924,  Olten-Basle 39 

By  July,  1924,   Lausnnne-Vallorhe...     4li 


III.  Total  

Sum  Total         

Total   length   of  the  Swiss  Federal    Railway 
Svsteni  


141  km       5.0^ 


645  km.    22.7" 
2.84:^  k-m.  100    » 


Employers  and   Leadership. — Mr.  \Villiani  Graham,   ^LP. 

for  Central  Edinburgh,  writing  m  the  Journal  of  Industrial 
Welfare,  is  of  opinion  that  there  is  substantial  ground 
for  the  statement  that  the  extremist  suggestions  which 
were  true  of  the  war  period  in  industry  and  of  the  days  im- 
mediately following  the  armistice,  are  being  steadily  discarded 
by  the  groups  of  workers  to  whom  for  a  time  they  apparently 
ajipealed.  In  the  midst  of  crisis  there  is  recognition  of  the 
fact  that  only  by  .strictly  constitutional  methods  are  far-reach- 
ing changes  of  a  beneficial  nature  jiossible  in  industry  and 
coniinerce.  This  being  the  case,  it  is  exceedingly  important 
that  British  employers  should  not  lose  so  great  an  opportunity. 
There  are  many  problems  in  wliich  their  leadership  would  be 
invaluable.  (Questions  of  working  hours,  wasteful  methods, 
improved  machinery,  scii>ntific  mauagenient,  and  payment  by 
re.siilts  would  be  rei^eived  far  more  favourably  by  the  workers 
if  it  wore  shown  that  thoro  is  no  system  which  does  not  lay 
down  a  minimum,  that  there  is  no  reason  why  rate-fixing 
should  not  be  a  joint  operation  of  employer  and  employed,  and 
that  cviMi  in  a  colli'i'tivisf  state,  efficient  methods  would  be 
es.-iential  to  the  popular  welfare. 
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Mechanical   Advantages   of  Llectric   Locomotives  compareii 
with  Steam  Enf^ines. 

Bi  Slit  V.  L.  E.  E.WE.N,  K.B.E.,  M.Lnsi.C.E.     (Ahsiract.) 

The  mechanical  Umitations  and  disadvantages  which  exist 
in  the  steam  locomotive  and  which  are  overcome  to  a  very 
considerable  extent  by  the  adoption  of  electric  traction  may 
be  brietly   summarised  as  follows  :  — 

The  locomotive  being  a  complete  independent  unit,  its 
power  cannot  be  greater  than  the  capacity  of  its  boiler.  I" 
increase  the  boiler  capacity  implies  increased  dimensions  iiiul 
weight,  both  of  which  offer  grave  ditJiculties  with  regard  K- 
clearances  and  strengthening  of  bridge  structures.  On  many 
railways  in  Britain  the  limit  of  weight  has  been  leatheil. 
and  further  development  of  iiower  is  only  possible  at 
enormous  expense. 

The  boiler,  cylinders,  valve  gear,  crankshafts,  and  all  recipro- 
cating parts  are  costly  to  maintain.  l\irntables.  fuelling  plant. 
and  water  supply  appliances  must  be  provided.  The  cab  is 
small  and  open  to  the  weather,  involving  discumfort  to  the 
locomotive  crew.  The  locomotive  radiates  heat  and  uses  coal 
during  many  hours  when  it  is  doing  no  work,  and  l\\f  '^l'1^• 
and  tear  of  the  locomotive  on  the  track  is  considcraulx  m 
creased  by  the  impossiiiilily  of  accurately  balancing  the  reci- 
procating parts. 

The  case  for  the  electric  locomotive  may  be  set  out  by  the 
brief  statement  that  it  is  not  hampered  by  any  of  the  above- 
mentioned  objections.  In  addition,  it  possesses  other  important 
qualifications  such  as:  — 

Simplicity  of  mechanical  construction  and  operation.  In- 
creased power  of  acceleration.  Higher  scheduled  speed  due 
to  the  possibility  of  heavy  short-period  overloads  resulting  in 
more  frequent  service  and  increased  use  of  existing  tracks. 
Uniform  turning  effort  resulting  in  better  factor  of  adhesion 
at  starting  and  on  gradients. 

Absence  of  all  reciprocating  movement  and  accurate  balance 
of  all  rotating  parts.  Facilities  for  driving  from  either  end  of 
a  locomotive.  Accessibility  of  mechanical  and  electrical  parts. 
Better  accommodation  for  locomotive  crew  by  reason  of  in- 
creased cab  area  and  by  closing  in  and  heating  the  cab. 
Possibility  of  coupling  two  or  more  locomotives  together  under 
the  control  of  a  single  driver. 

The  production  of  energy  in  a  power  station  rather  than 
on  the  locomotive  leads  to  a  very  substancial  economy  of  fuel. 
On  a  steam  locomotive  fitted  with  all  modern  improvements. 
it  is  not  practicable  to  work  at  less  than  about  i\  lb.  of  best 
quality  coal  per  b.h.p.-hour.  and  very  few  engines  are  capable 
of  doing  this  for  any  length  of  time;  the  average  consumption 
is  more  like  3J  lb.  per  b.h.p.-hour  for  passenger  engines,  and 
5  lb.  for  goods  engines. 

With  electric  locomotives,  whether  passenger  or  goods,  it 
is  possible  to  reduce  the  consumption  of  fuel  to  11  lb.  per 
hour,  or  even  less,  of  low  quality  coal  per  b.h.p.  produced 
on  the  locomotives.  In  other  words,  electrification  enables  the 
fuel  consumption  to  be  reduced  to  one-half  or  one-third,  the 
fuel  employed  being  of  a  quality  unsuitable  for  steam  loco- 
motives. 

Experience  with  regard  to  the  tost  of  repairs  of  elec- 
tric locomotives  working  between  Shildon  and  Newport. 
shows  that  this  cost  is  approximately  one-third  that  of  main- 
taining the  steam  locomotives  which  worked  this  traffic  pre- 
vious to  19J.0.  'Hie  difference  in  .'America  is  much  greater, 
as  Mr.  .-Vrmstrong.  chairman  of  the  Electrification  Committee 
of  the  General  Electric  Co..  shows  the  cost  of  repairs  per  mile 
of  three  American  railways  varying  from  6.3  to  14.6  cents, 
as  compared  with  a  cost  of  60  cents  per  mile  for  a  2-8-S-2 
Mallet  steam  engine,  which  is  the  class  of  engine  that  would 
have  to  be  used  to  haul  a  similar  train  to  that  taken  by  the 
electric  locomotive,  the  cost  of  repairs  of  which  is  1-1. 6  cents, 
or  one-fourth  that  (•[  the  steam  engine. 

The  following  methods  of  driving  are  used  :  — 

(a)  Motor  with  reduction  gear  is  the  widely  used  method 
of  transmitting  the  torque  to  the  driving  wheels;  it  is  the 
ordinary  double  bogie  articulated  type,  is  widely  used  for 
freight  traffic,  and  is  the  same  as  that  used  on  the  Shildon- 
Newport  electrification,  North-Kastern  Railway,  and  others 
in  the  States  and  on  the  Continent. 

(b)  Quill  drive  secures  all  the  advantages  of  a  flexible  gear 
in  cushioning  the  transmission  of  torque,  and  lessens  the 
vibration  more  effectively  than  the  usual  flexil)le  trear  con- 
Ktrnction  and  nionnting.  This  drive  is  employed  on  the  geared 
locomotives  of  the  New  York,  New  Haven,  and  Hartford 
Railway,  also  on  the  Chicago,  Milwaukee  *  St.  Paul  line. 
Advantaces  of  the  quill  drive  are  :  (1)  Tlie  drivinc  wheels  are 
large.  (2)  The  centre  of  gravity  of  the  locomotive  is  hiu'h. 
(3)  The  dead  weijjht  on  the  track  is  reduced  to  a  miniinuin, 
consisting  only  of  the  wheels  and  axles,  without  the  addition 
of  any  portion  of  the  motors. 

(r)  GearlesB  motors  are  in  use  on  the  Chicago,  Milwaukee 
and  St.  Paul  and  the  New  York  Central  Piailways,  and  are 
giving  every  satisfaction.  The  advantages  claimed  for  this 
design  are  :  Simplicity  of  electric  motor  owing  to  the  absence 
of  motor  l)earing8  and  gear.  Ac  Facility  for  examination  of 
motor  and  removal  of  armature  for  repairs  if  required.     'Hie 


mechanical  arrangement  of  the  complete  locomotive  is  said  to 
possess  the  required  flexibility  and  balance  to  enable  it  to  run 
at  any  speed  equally  well  in  either  dii'ection  without  tendency 
to  oscillate  or  spread  the  track. 

(d)  I'he  principal  advantage  of  the  connecting-rod  drive  is 
that  the  exact  position  of  the  motor  in  relation  to  the  driving 
wheels  is  at  the  disposal  of  the  designer,  and  he  is  therefore 
free  from  the  restrictions  imposed  upon  him  by  the  necessity 
for  getting  the  luutors  into  the  space  between  the  llanges  of 
a  pair  of  wheels,  and  is,  therefore,  enabled  to  use  large  motors 
and  place  thcin  in  the  most  convenient  position  in  the  loco- 
motive. This  method  of  di'iving  has  not  been  employed  at  all 
m  this  country,  except  tor  experimental  purposes.  In  the 
I'nited  States  there  ai'c  a  few  examples,  but  on  the  Continent 
the  connecting-rod  drive  is  almost  universal.  Up  to  th« 
present  electrification  in  these  countries  has  been  carried  out 
mainly  on  the  single  phase  or  3-phase  system,  and  Continental 
engineers  consider  that  the  additional  complications  caused 
by  the  introduction  of  cranks  and  coupling  rods  are  more  than 
compensated  for  by  the  advantage  of  having  a  free  hand  with 
the  motor  design.  A  large  number  of  designs  have  been 
worked  out.  Some  have  proved  quite  satisfactory,  others  have 
given  rise  to  a  good  deal  of  trouble.  In  most  cases  the  trouble 
has  been  eliminated  by  strengthening  up  special  parts  such 
as  crankpins,  Scotch  yokes,  &c.,  and  by  introducing  a  certain 
amount  of  flexibility  into  the  connections  between  the  motors 
and  the  crankshafts. 

Discussion. 

Sir  Vincent  Eaven's  paper  was  discussed  joiutlv  by  Sections 
VII  and  lU  on  July  1st,  Capt.  H.  Riall  Sankey  being  in  the 
chair. 

Sir  John  Aspinall,  in  opening  the  discussion,  said  they 
had  yet  to  learn  which  was  the  best  type  of  electric  locomotive 
for  main  line  use,  and  he  could  nA  view  with  satisfaction  the 
prospect  of  adopting  the  Continental  design  in  which  rotary 
motion  was  converted  into  reciprocating  motion,  and  the  latter 
was  converted  again  into  rotary  motion ;  some  form  of  direct 
drive  through  gear  wheels  w'as  wanted.  They  must  not  expect 
to  obtain  results  too  rapidly;  until  all  steam  engines  had  gone 
they  would  not  see  the  full  advantage  of  electrical  operation. 
He  paid  little  attention  to  comparisons  of  coal  consumptions ; 
the  figure  to  watch  was  the  average  consumption  on  the  whole 
of  the  railways  of  the  country.  He  looked  forward  to  the  use 
of  electric  locomotives  on  all  the  main  lines  of  the  country,  and 
hojied  to  see  one  electric  locomotive  running  from  Aberdeen 
to  Dover  without  a  change.  The  problem  of  lubrication  would 
need  much  attention,  because  engines  would  make  long  runs 
without  a  change,  and  it  was  essential  that  they  should  get  the 
utmost  mileage  out  of  a  locomotive  before  having  to  .send  it 
into  the  shops  for  repairs.  The  motors,  &c..  should  be  kept 
as  high  up  in  the  cab  as  possible,  above  the  bogies,  dust,  and 
dirt.  Development  had  been  retarded  by  the  uncertainty 
about  which  system  to  adopt,  but  the  Electric  Railway  Ad- 
visory Committee  had  recommended,  and  the  Minister  of 
Transport  had  approved,  that  there  should  be  a  uniform  d.c. 
1,500-V  system  with  a   third  rail  throughout  the  country. 

Sir  P.  Nash  was  of  the  opinion  that,  while  the  advantages 
and  economies  of  electric  traction  were  striking  and  could 
not  be  ignored  by  the  railway  companies,  at  the  same  time 
wholesale  electrification  was  neither  desirable  nor  practicable. 
The  time  had  come  for  serious  drlilieration  before  undertaking 
the  conversion  of  main  lines  from  steam  to  electrical  operation. 
The  electric  locomotive  had  considerable  advantages  over  the 
steam  engine  for  the  haulage  of  heavy  loads,  and  it  should 
be  particularly  useful  in  shunting  yards  by  reason  of  its  low- 
stand-by  charges.  Experiments  had  indicated  that  73  per 
cent,  of  a  shunting  engine's  time  was  lost;  it  was  standing 
for  43  and  running  for  .57  per  cent,  of  its  time,  but  \i  only 
did  useful  work  during  2.3  per  cent,  of  its  time.  For  yards 
which  were  not  electrified  a  battery  locomotive  or  tender 
would  be  applicable. 

Mr.  C.  li.  Mkuz  explained  that  railway  electrification  had 
been  delayed  by  the  heavy  capital  expenditure  it  involved. 
Nevertheless,  he  was  strongly  of  opinion  that  that  would  be 
cnmpen.sated  foi'  by  the  economies  that  would  thereby  be 
brought  about,  i.e.,  the  saving  in  coal  alone  would  be  enough 
to  pay  for  the  electrification  and,  therefore,  efficiency  was  of 
real  importance.  The  great  advnntagi'  of  electric  locomotives 
was  that  they  were  continuously  available  for  service;  thev 
would  run  lona  distinces.  and  for  loni!  periods,  without  need- 
ing to  be  overhauled.  The  delay  in  this  country  was  due  to 
the  uncertaintv  about  which  system  to  adopt,  but  that  had 
now  been  .settled.  While  they  had  not  yet  reached  finality 
there  was  certain  .standard  equipment  which  could  be  adopted 
without  fear  with  regard  to  financial  or  other  results.  At 
present  the  electric  locomotive  was  a  perfectly  practicable 
machine,  and  he  hoped  railway  encineers  w-ould  not  wait  till 
they  had  produced  a  perfect  machine  before  making  a  start, 
because  it  was  only  by  experience  with  a  variety  of  types  over 
long  distances  that  any  great  degree  of  perfection  could  be 
reached.  The  control  equipment  was  not.  however,  what  it 
might  be;  it  was  not  creditable  to  electrical  engineers  and 
compared  badly  with  the  simple  single-lever  control  of  the 
stsam  engine. 
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Sir  Philip  Dawson  pointed  out  that  the  author  being  a 
Bteam  man,  his  advocacy  of  electric  traction  was  all  the 
more  significant.  He  agreed  that  in  a  good  many  instances 
electriljcation  could  be  undertaken  now ;  nevertheless.  Sir 
John  Aspinall's  vision  of  electric  locomotives  running  from 
Aberdeen  to  Dover  without  change  was  optimistic.  At  the 
present  time  electric  locomotives  were  by  no  means  stan- 
dardised, and  he  failed  to  appreciate  the  reason  for  introducing 
into  them  the  difficulties  that  had  been  experienced  with 
steam  engines,  i.e.,  those  involved  by  the  use  of  connecting 
rods,  the  conversion  of  rotary  into  reciprocating  motion.  &c. 
Undoubtedly  there  was  a  great  opening  for  electric  locomo- 
tives in  shunting  yards  where  at  present  there  was  an  enor- 
mous waste  of  time  and  money. 

Mr.  E.  T.  Smith  explained  that  the  international  limits  of 
industrial  motors  would  have  to  be  largely  exceeded  in  the 
case  of  traction  motors  on  account  of  the  limited  space  into 
which  the  latter  motors  had  to  be  placed.  A  traction  motor 
should  embody  the  latest  advances  made  in  the  design  of 
industrial  motors,  and  for  that  reason  they  should  be  purchased 
in  the  open  market,  not  built  by  the  railway  companies  them- 
selves. The  locomotive  industry  of  this  country  had  been 
hampered  by  the  railway  companies  building  their  own  en- 
gines, with  the  result  that  British  firms  had  no  incentive  to 
take  up  the  manufacture  of  either  steam  or  electric  locomo- 
tives. Had  the  policy  been  different,  he  believed  England 
would  liave  made  :m  equal  position  in  the  world  in  locomotive 
building  as  it  had  done  in  shipping.  He  hoped  the  same  thing 
would  not  hapiicn  with  regard  to  electric  locomotives. 

Mr.  J.  DalzieI;  said  that  a  comparison  of  the  tractive  effort 
curves  was  strikingly  in  favour  of  the  electric  locomotive, 
and  regeneration  provided  mechanical  advantages  which  were 
greater  than  the  electrical  disadvantages.  The  Midland  Rail- 
way was  specially  interested  in  the  development  of  electric 
locomotives,  because  it  had  heavier  gradients  on  its  line  than 
any  other  railway.  The  quill  drive  was  good,  and  would 
suffice  for  the  largest  locomotives  that  would  be  needed  in 
England.  He  regretted  the  possibility  of  the  third-rail  system 
becoming  standardised  in  this  country,  because  he  believed 
overhead  equipment  could  be  put  up  at  certainly  no  greater 
cost,  it  was  specially  suitable  for  sidings,  and  was  the  only 
means  whereby  a  continuous  system  could  be  obtained  so 
far  as  the  equipment    was  concerned. 

Sir  Henry  Fowi.rr  was  convinced  that  main  lines  would 
be  electrified  considerably  as  soon  as  the  financial  position 
permitted,  the  reason  being  perfectly  clear,  namely,  a  higher 
efficiency  could  be  obtained  with  electric  than  with  steam  trac- 


tion. Some  engineers  had  been  frightened  by  the  weight  of 
electric  locomotives  that  were  used  in  the  U.S.A.,  and  it  waB 
true  that  a  good  part  of  the  system  might  be  put  out  of  action 
by  a  breakdown  at  the  generating  station,  but.  generally 
speaking,  finance  was  the  deciding  factor,  for,  however  m- 
geniously  steam  locomotive  engineers  might  go  to  work,  they 
could  never  surpass  the  great  fuel  economies  that  were  ob- 
tainable in  a  central  power  station.  He  would  like  to  see 
the  gearless  type  of  locomotive  adopted. 

Sir  Philip  Na.sh  could  not  allow  it  to  be  assumed  that  the 
third-rail  system  had  been  standardised  by  the  Ministry  of 
Transport.  The  fact  was  that  the  Electric  Railway  Advisory 
Committee  had  standardised  direct  current  as  being  most 
suitable  for  this  country,  and  it  had  suggested  a  pressure  of 
1,500  volts.  The  committee  had  not  standardised — and  it  did 
not  propose  to  standardi.se — the  third-rail  system  for  all  pur- 
poses. 

Lieut.-Col.  F.  A.  Corti./  I.eigh  thought  that  so  long  as 
shunting  engines  stood  for  40  per  cent,  of  their  time,  it  was 
obvious  that  a  large  field  existed  for  the  use  of  electric  loco- 
motives. The  latter  engines  had  been  known  to  run  for  ten 
days  with  hardly  any  attention  at  all.  whereas  he  doubted 
whether  a  steam  engine  spent  more  than  one-third  of  it.^ 
twenty-tour  hours  in  actual  running.  Messrs.  .Armstrong  had 
constructed  :k  .steam  turbo-electric  locomotive,  which  wnuld 
shortly  be  on  trial,  which  was  expected  to  show  very  real 
economies. 

Sir  Vi.NCENT  Raven,  in  reply  to  the  discussion,  explained 
that  financial  and  economical  considerations  led  him  to  believe 
in  electric  traction.  Wages  could  not  be  reduced,  but  co.st» 
must  be,  and  electric  traction  would  assist  them  to  do  so,  for 
they  could  cover  tlie  same  mileage  with  30  per  cent,  less 
locomotives,  and  so  reduce  both  skilled  and  unskilled  labour, 
and  not  consume  any  fuel  when  the  engines  were  not  doing 
useful  work.  Tliey  would  have  to  do  something  of  that  sort 
if  they  intended  to  pay  any  dividends  at  all  in  the  future. 
He  fully  appreciated  Mr.  Roger  Smith's  point,  but  his  com- 
pany had  built  its  own  electric  locomotives  for  the  simple 
reason  that  it  could  not  purchase  them  anywhere  outside. 
The  necessary  speed  could  not  be  got  out  of  a  single  reduction 
gear.  A  steam  engine  could  not  be  driven  "  all  out."  and 
its  boiler  needed  careful  nursing,  whereas  an  electric  loco- 
motive could  be  driven  for  all  it  was  worth,  and  on  reaching 
the  top  of  the  gradient  it  was  still  as  good  as  ever.  They 
could  build  an  electric  locomotive  100  per  cent,  better  than 
the  present  steam  ones,  and  yet  run  it  on  the  same  permanent 
way. 


THE     INCORPORATED    MUNICIPAL    ELECTRICAL    ASSOCIATION. 


ANNUAL    MEETING. 


[Continued  fro 
Steam  Raising. 

Bv  David  Wilson,  O.B.E.,  A.M.I.E.E. 
(Abstract:) 

TuE  author  divided  his  paper  into  three  sections  :  "  The  Past, 
Present,  and  Future,"  and  appealed  for  an  endeavour  to  be 
made  to  put  aside  all  self-interest  and  form  an  unbiased 
opinion  of  the  true  position ;  he  well  knows  that  progress 
in  boiler  design  has  been  to  a  certain  extent  stilled  by  camou- 
flaged reports.  With  all  the  experience  available  it  should 
be  possible  for  power  station  engineers  to  reach  common 
ground  on  the  more  important  points  of  boiler  design  and 
operation,  and  clear  this  ground  for  a  real  and  elfective 
advance,  and  a  bureau  of  information  should  be  established 
which  would  investigate  dilTerences  of  opinion  and  establish 
some  definite  lead.  The  contractor  has  to  legislate  for  all.  and 
owing  to  the  lack  of  agreement  on  es.sentials.  it  is  difficult 
to  produce  a  standard  boiler. 

Kjjicicncy. — It  is  necessary  to  consider  efficiency  in  two 
sections  :  (1)  Test  efficiency,  ('2)  operating  efficiency.  Regard- 
ing No.  1.  it  is  established  to  the  satisfaction  of  the  author 
that  when  using  a  high-grade  coal  on  a  modern  boiler  con- 
structed with  a  suitable  proixirtion  of  heating  and  recuperat- 
ing surface,  a  combined  efficiency  of  boiler,  stoker,  super- 
heater, and  eeonomiser  equal  to  .S")  per  cent,  of  the  net  calorific 
value  of  the  fuel  can  be  obtained  on  test.  Apparently  quite 
reliable  tt.sts  are  on  record  snowing  an  even  higher  efficiency. 

Regarding  No.  '2.  the  big  difference  between  test  efficiency 
and  operating  efficiency  is  much  greater  than  it  need  be,  and 
the  day  is  fast  approaching  when  operating  efficiency  will 
approximate  very  closely  to  test  conditions. 

Load  factor,  with  its  resultant  loss  in  "  banked  "  fires,  &c.. 
is  a  serious  difficulty,  but  we  are  perhaps  inclined  to  attribute 
too  big  a  drop  in  efliciency  to  poor  load  factor.  With  a  good- 
quality  free-burning  coal  it  is  quiie  possible  to  work  boilers 
at  very  light  loads  and  obtain  high  efficiency. 
•  The  good  results  obtained  on  test  are  not  so  much  due  to 
any  expert  knowledge  possessed  by  the  man  in  charge,  as  to 
the  fact  that  he  has  facilities  for  maintaining  absolute  control 
over  combustion.  It  means  different  staff  arrangements  and 
•xpenditure  on  instruments,  bat  there  can  be  no  question  as 


m  page  16-1.) 
to  the  commercial  possibilities  in  this  direction,  and  there  is 
already  sufficient  evidence  from  America,  where  college 
graduates  are  now  employed  in  some  stations  in  place  of 
hremen,  to  show  that  it  will  pay  to  completely  alter  the  status 
of  the  boiler  house  etatf  and  supply  all  the  scientific  gear 
necessary. 

W  ith  high-grade  free-burning  coal  the  results  mentioned 
above  are  easily  obtainable,  but  with  low-grade  coal  they 
present  difficulty. 

Hence  the  selection  and  grading  of  coal  should  receive  the 
utmost  consideration  from   the  station  engineer. 

Furnaces. — Furnace  efficiency  is  the  dominating  factor  at 
the  present  time.  Hand-fired  furnaces  are  still  used,  and 
when  using  high-grade  low-volatile  coal  the  furnace  efficiency 
IS  not  much  less  than  in  the  case  of  mechanical  stokers,  but 
for  bituminous  coal  mechanical  tiring  is  essential.  Improve- 
ment in  design  of  mechanical  stokers  has  lx>en  such  that  they 
will  burn  practically  any  class  of  coal  due  to  the  more  general 
application  of  "  balanced  draught."  which  is  not  a  distinctive 
system,  but  simply  means  the  intelligent  use  of  forced  draught. 
It  means  that  with  a  given  pressure  under  the  grate  the 
suction  draught  is  reduced  to  the  minimum  amount  necessary 
to  lift  the  gases  of  combustion  through  the  boiler  flues— so 
that  there  is  practically  a  balance  in  the  furnace — the  forced 
draught  overcoming  the  resistance  of  the  grate  and  firelied 
and  completing  combustion  in  the  furnace.  Whilst  on  the 
modern  boiler  there  is  no  advantage  in  forced  draught  when 
using  coal  of  average  quality,  it  is  often  a  necessity  when 
burning  very  low-grade  coals. 

Regarding  the  best  type  of  mechanical  stoker  to  adopt,  vari- 
able opinion  is  very  often  much  more  due  to  difference  in 
conditions  than  to  difl'erence  in  design,  and  the  variations 
in  the  coal  are  in  turn  due  more  to  physical  characteristics 
than  to  any  dilTerence  in  proximate  analysis. 

Concerning  the  talk  about  maximum  combustion  per  square 
foot  of  grate,  what  we  have  to  decide  is  the  economical  hmit 
in  this  direction,  irrespective  of  design — the  range  of  fuel 
being  a  very  important  point,  in  view  of  the  fact  that  en- 
gineers often  now  specify  a  stoker  which  will  efficiently 
consume  a  variety  of  coals  from  coke  breeze  to  the  highly 
bituminous. 

Maintenance  co»ts  go  up  in  some  proixirtinn  to  the  consunip- 
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nou  per  square  foot  of  grate.  Tbere  is  a  iuuit  to  the  maxi 
mum  amount  you  cau  buru  jior  Miuare  toot  ot  grat«,  aud  i) 
j-ou  install  stokers  of  reduced  size  lor  such  high  consumptions, 
jt  means  that  normally  you  have  to  run  tlie  plant  under  forced 
conaitious,  leaving  little  margin  for  "  boosting  "  in  case  of 
emergency.  Again,  it  is  moie  Uilhcult  to  control  ethcicucy  at 
high  rates  of  combustion.  I'lie  station  engineer  should  buy 
heating  surface  and  grate  area,  but  his  specilication  requires 
very  .--eiious  consideration,  as  engineers  too  otten  suggest  con- 
ditions which  never  arise,  and  to  meet  such  conditions  the 
contractor  will  put  forward  plant  which  is  not  best  suited 
for  the  average  conditions,  'ihe  engineer  should  have  some 
fairly  close  idea  as  to  the  most  suitable  class  of  coal  available 
lor  CIS  station  before  deciding  on  grate  area,  and  in  order 
to  cover  dilieient  qualities  of  coal,  it  would  be  better  to  con- 
sider coal  consumption  on  a  basis  of  the  B.th.u.'s  hberated  per 
sq.  ft.  of  grate,  rather  than  on  the  basis  of  lb.  per  sq.  ft., 
and  a  figure  of  b.jO.UUO  B.th.u.'s  per  sq.  ft.  should  be  taken 
as  a  maximum  for  normal  duty. 

-Modern  boilers  in  this  country  are  designed  with  sulEcient 
combustion  space  for  mechanical  tiring.  'Ihe  most  prominent 
combustion  expert  in  America  does  not  attach  very  much 
importance  to  increased  cubic  capacity  of  furnaces,  but 
jitaL-hes  some  importance  to  increased  height.  In  reverbera- 
tory  furnaces  the  height  need  not  be  so  great  as  in  the  case  of 
a  hand-lired  or  other  archless  furnace. 

It  is  ditiicult  to  imagine  that  any  appreciable  gain  in  effi- 
ciency will  arise  from  adopting  higher  combustion  chambers, 
'ihe  -American  Bureau  of  Mines  determined,  when  burning 
Pocahontas,  Pittsburg,  and  Illinois  coals,  that  the  combustion 
space  worked  out  at  3.-2,  3.9,  and  5.8  cu.  ft.  of  space  per 
sq.  ft.  of  grate  respectively,  when  burning,  40  lb.  of  coa!  per 
sq.  ft.  of  grate  per  hour,  which  is  equivalent  to  12.5,  10.'2,  and 
(3.9  lb.  per  cu.  ft.  respectively.  In  the  modern  boilers  installed 
in  this  country  the  combustion  space  under  the  tubes,  exclud- 
ing the  combustion  chamber  proper  under  the  arch,  works 
out  at  about  0.1  cu.  Jt.  of  space  per  sq.  ft.  of  grate  area,  and 
with  a  rea,sonab!e  consumption  of  is  lb.  of  coal  per  sq.  ft.  of 
grate,  the  consumption  is  4  lb.  of  coal  per  cu.  ft.  of  combus- 
tion space  under  the  tubes. 

Liquid  Fuel. — Ihe  three  main  systems  used  for  burning  oil 
fuel  are  those  in  which  (1)  steam  is  used  as  a  spraying  or 
atomising  agent;  (2)  air  is  used  for  this  purpose;  (3)  the  oil 
is  atomised   mechanically   by   pressure. 

In  practice,  the  iir.st  and  third  sy,stems  are  those  most 
generally  adopted,  the  first  on  account  of  the  greater  sim- 
phcity  of  arrangement,  and  the  last  on  account  of  its  higher 
efficiency  and  great<'r  applicability  to  higher  rates  of  evapora- 
tion. Most  burners  designed  to  use  steam  will  work  equally 
well  with  ail".  The  compressed  air  system  is  not  more  fre- 
quently used  on  account  of  the  initial  expense  entailed  in 
the  installation  of  air  compressors.  Steam  is  frequently 
adopted  on  account  of  the  low  first  cost  of  the  equipment, 
and  of  its  ready  application  to  small  furnaces.  However,  it 
is  not  an  economical  system  from  the  output  point  of  view, 
as  usually  about  5  per  cent,  of  the  steam  produced  from  the 
boiler  has  to  be  used  in  atomising  the  oil,  and  this,  in  most 
cases,  means  a  heavy  cost  for  the  make-up  feed  water.  The 
actual  efficiency  obtainable  with  the  steam  burner  is  con- 
siderably lower  than  that  obtained  with  compressed  air,  as 
a  considerable  amount  of  latent  heat  is  wasted  when  steam 
is  used.  It  is  not  suitable  for  large  and  important  installations 
because  of  its  want  of  efficiency  and  economy. 

At  prc.'.ent  the  .system  which  takes  the  load  is  that  in  which 
centrifugal  force  is  the  spraying  agent,  by  delivering  the  oil 
through  suitable  orifices  at  a  high  velocity.  This  system  is 
the  most  economical  in  actual  working,  and  gives  the  highest 
efficiency  of  any,  but  its  first  cost  is  somewhat  high,  as  it 
involves  pressure  pumps,  heating  the  oil,  and  also  filters  are 
required  to  prevent  any  foreign  matter  choking  the  small 
orifices  in  the  burners.  Tliere  is  no  waste  of  feed  water, 
and,  as  there  is  a  closed  circuit,  oils  can  be  used  which  are 
heavy  and  whioh  cannot  be  dealt  with  in  any  o.ther  way. 
owing  to  the  greater  temperature  to  which  the  oil  can  be 
heated  in  a  closed  system. 

Comparing  the  use  of  oil  and  coal  is  not  purely  a  question 
of  price  per  ton  and  the  corre.siiondiiig  calorific  values,  as  mere 
is  a  considerable  reduction  in  the  cost  of  handling  the  fuel, 
and  there  are  no  ashes  or  clinkers  to  be  carried  away.  Fur- 
ther, it  is  possible  to  work  boilers  at  higher  rates — that  is, 
more  steam  per  square  foot  of  heating  surface — with  oil  than 
with  coal,  although  in  relation  to  this  point  the  draught 
conditions  have  to  be  most  carefully  watched  in  the  design 
of  the  plant.  Another  important  point  is  that  the  boilers  arc 
kept  much  cleaner  over  longer  periods  than  when  coal  is 
u.sed. 

In  large  power  houses  at  home  there  might  be  advantages 
in  converting  at  lea.st  a  few  boilers  from  coal  to  purely  oil 
firing,  as  with  an  oil-fired  boiler  peak  loads  can  be  met  "with 
ease,  and  in  view  of  the  possible  reduction  in  the  price  of  oil 
md  its  certainty  of  supply  and  constant  quality,  it  is  felt  that 
till'  coMibiiicd   nsiilt  wijiijd  show   a  commercial  saving. 

Pulvtiisfil  Fui-t.—Hi\pu  systems  have  been  tried  in 
Eiiror>e  during  the  jjast  30  years,  and  the  subject  must  cer- 
tainly receive  tlie  most  .serious  consideration,  hut  it  will  be 
some  time  l^fore  we  can  ft)rm  a  really  definite  opinion  as 
to  the  value  of  pulveri.sed  fuel  f(.r  our  power  stations. 

Mechanical  stokers  have  adviiiifed  to  such  an  extent  that 
many  i-oals  hitherto  lonsidered  as  refuse  can  now  be  used 
efficiently,  and  from  a  unit  thermal  efficiency  point  of  view,  it 


16  not  clear  how  it  is  going  to  pay  to  dry  aud  pulverise  high- 
grade  coal,  but  the  overall  operating  daily  efficiency  may  bo 
higher  with  pulverised  fuel,  owing  to  its  ilexibilily;  it  should 
be  possible  to  reduce  standing  losses,  aud  it  may  be  easier 
for  the  fireman  to  control  combustion  with  varying  grades  of 
coal. 

Size  of  Boilers. — The  size  of  boiler  has  very  little  effect  on 
unit  thermal  elticiency — in  fact  it  is  ea.sier  to  control  maximum 
efficiency  on  a  boiler  of  moderate  si/e  than  on  one  ol  the 
super-boilers  now  manufactured — and  the  selection  of  very 
large  units  is  infiuenced  chioUy  by  capital  cost  considerations 
and  the  possible  improvement  in  overall  daily  working  effi- 
ciency due  to  the  reduction  in  the  number  of  units  and  con- 
SfH]uent  lower  radiation  losses. 

atcam  Pressure. — In  this  direction  Britain  is  ahead  of 
-Vmerica ;  iJO  lb.  pressure  is  quite  common — several  boilers 
are  working  at  350  lb.,  and  at  one  installation  boilers  are 
now  working  at  475  lb.  There  is  no  diwiculty  m  constructing 
boilers  for  any  pressure  likely  to  be  demanded  l>y  the  turbine 
contractor,  and  high  pressuies  have  little  etlecl  on  the  effi- 
ciency or  operation  of  boilers.  The  evidence  so  far  collected 
is  that  the  maintenance  on  boilers  of  350  II).  is  no  greater  than 
on   boilers  of  less  pressure. 

With  first-class  construction  safety  is  not  a  matter  of  pres- 
sure, but  of  the  general  design  of  tbe  w'hole  plant. 

Boiler  Rating. — There  is  no  ditficulty  in  constructing  boilers 
to  work  at  high  rating,  but  on  account  of  increased  mainten- 
ance charges  American  engineers  are  showing  a  decided  ten- 
dency to  lower  the  rating.  It  is  quite  misleading  to  talk  of 
rating  based  on  lb.  of  water  evaporated  per  sq.  ft.  of  heating 
surface,  as  this  factor  is  influenced  by  different  steam  pres- 
sures and  superheat,  &c. ;  W'e  must  consider  boiler  rating  on 
the  heat  transmission  basis,  and  so  put  all  comparisons  on  a 
common  basis  irrespective  of  different  working  conditions. 
The  Umit  of  the  average  rate  of  heat  transmission  through 
the  heating  surface  of  a  water-tube  boiler  has  not  been 
arrived  at,  the  practical  difficulty  of  burning  the  fuel  being 
reached  long  before  there  is  any  detrimental  effect  on  the 
heating  surface. 

.4ir  Heaters. — These  are  receiving  a  good  deal  of  attention, 
but  they  are  not  going  to  make,  by  themselves,  any  serious 
reduction  on  the  7i  million  tons  of  coal  used  per  annum  by 
the  electric  pow-er  and  lighting  undertakings.  There  is  very 
little,  if  any,  reliable  data  on  air  heaters  to  indicate  their 
real  value,  but  by  next  year  we  may  be  in  a  position  to  give 
final  judgment.  The  author  is  strongly  of  opinion  that  so 
far  as  boiler  unit  thermal  efficiency  is  concerned,  the  air 
heater  in  lieu  of  a  water  economiser  will  not  be  a  success. 

Surplus  and  M'astc  Heat. — In  future  there  will  be  consider- 
able utilisation  of  surplus  and  waste  heat  for  central  power 
station  work.  This  covers  the  supply  of  surplus  gas  from 
coke  ovens  and  blast  furnaces.  In  the  Newcastle  district  the 
gas  is  brought  some  distance,  and  is  burnt  under  water-tube 
boilers  with  an  average  efficiency  for  boiler,  superheater,  and 
economiser  of  about  79  per  cent. 

The  Future. — The  literal  to-morrow  indicates  much  more 
efficient  results  if  scientific  control  of  boiler  plant  is  fully 
recognised  and  undertaken — not  merely  the  buying  of  a  few 
gauges,  but  the  allocation  of  the  best  brains  to  the  boiler 
house  aud  orderly  design.  The  margin  between  the  best 
possible  results  and  what  may  ultimately  be  obtained  is  very 
small.  Final  gas  temperatures  can  now  be  reduced  to  a  very 
low  figure,  and  whilst  further  reduction  is  theoretically  pos- 
sible by.  say.  the  adoption  of  a  secondary  economiser  con- 
structed of  some  material  not  hable  to  corrosion  resulting 
from  low  temperatures  and  extended  use  of  air  heaters,  capital 
cost  considerations  and  other  dilliculfics  may  prove  that  it  is 
not  worth  the  candle.  Furnace  design  will  continue  to  im- 
prove, and  we  shall  be  able  to  efficiently  tackle  any  fuel 
which  policy  may  decree  to  he  the  best  from  a  national  point 
of    view. 

On  the  day  after  to-morrow  it  may  be  forbidden  to  use 
raw  coal  for  steam  raising,  and  steps  mu.st  be  taken  to  recover 
the  by-products  before  using  the  carbon  residue.  There 
is  no  difficulty  in  designing  furnaces  to  utilise  coke  fuel,  and 
many  are  in  use  to-day.  Hot  coke  may  even  be  discharged 
direct  to  the  boiler  furnaces,  and  experiments  are  being 
already  started   in   this   direction. 

Boiler  pressures  may  advance  still  further  if  turbine  con- 
tractors call  for  it.  Boilers  are  being  constructed  in  this 
country  for  1,000  lb.  pressure  now.  but  these  are  for  process 
work  abroad,  and  do  not  iiicluclc  drums  in  the  ordinary  sense 
of  the  term — the  most  dii'liculf  scrtion  to  manufacture  in 
large  sizes.  Superheat  is  not  likilx  tn  advance  much  beyond 
the  present  maximum  of  7.50  cleg.  [•'.  final  teinpcraturo.  It 
is  not  expedient  to  subject  the  steel  of  which  the  suijerheater 
is  constructed  to  higher  temperatures. 

Tn  the  future  some  effort  will  lie  made  to  obtain  coal  of  at 
least  more  unifarin  quality,  if  nof  higher  average  (juality.  and 
station  engineers  should  bring  pressure  to  bear  in  this  direc- 
tion. With  better  coal  si'lectioii,  perfect  sui^^rvision  on  the 
boiler  bouse,  complete  equipment  of  all  apparatus  for  control- 
ling combustion,  and  the  further  po.ssible  small  improvements 
in  design,  we  can  foresee  the  bulk  of  our  electricity  being 
generated  at  an  efficiency  of  18  per  cent,  instead  of  the  present 
miserable  average  of  about  10  per  cent,,  but  beyond  that  our 
vision  fails  so  far  as  the  steam  generating  plant  as  we  know 
it  to-day  is  concerned.  As  we  scan  the  horizon  we  do  not 
see  anything  wliich  would  suggest  the  dawn  of  uny  very 
radical  departure  in  boiler  design. 
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Boiler  House  Practice. 

By  VV.  M.  Miles.  A.I.Mech.E..  F.C.S. 
{Abstract.) 

In  the  States  and  on  tho  Continent  attempts  have  been  made 
with  more  or  less  success  to  purchase  coal  on  a  calorific  con- 
tents ba.si.s,  but  consumers  m  this  country  have  not  fully 
reahsed  the  importance  of  this  matter.  The  author  holds  that 
the  usual  method  of  selecting  the  most  suitable  fuel  cannot 
be  termed  adequate,  and  even  when  a  contract  has  been  drawn 
up  on  a.  selected  sample,  the  steps  taken  to  ensure  that  subse- 
quent deliveries  are  of  equal  jquality  are  in  many  cases  in- 
efficient. Special  attention  is  given  to  the  subject  of  coal 
sizes,  and  in  addition  to  the  proxmiate  or  ultimate  analysis,  it 
is  essential  that  the  weights  of  each  size  should  be  given  as  a 
percentage,  and  all  the  slate  should  be  picked  out  and  also 
given  as  a  percentage  of  the  total  weight  of  coal  as  shown  in 
the  original  paper.  Provided  shale  and  slate  are  absent,  the 
quality  of  coal  deteriorates  as  the  size  diminishes,  the  greatest 
variation  being  with  unwashed  fuel,  which,  in  the  very  small 
sizes,  becomes  more  or  less  useless  as  a  free  burning  coal. 

Could  a  reasonable  basis  be  established  on  analysis,  size  and 
suitability,  between  supplier  and  consumer,  there  is  no  doubt 
that  a  definite  step  towards  economical  generation  of  steam 
will  have  been  accomplished.  A  standard  method  of  analysis, 
taking  calorific  values,  size  of  sieves  for  sampling,  &c..  should 
bo  drawn  up. 

There  has  been  no  general  attempt  to  establish  a 
penalised  system  of  purchasing  fuel  in  this  country.  The 
author  has  found  the  following  method  very  suitable  in  this 
direction.  In  determinmg  the  net  B.th.u.'s  per  penny,  tho 
calorific  value  of  the  coal  as  fired  is  multiplied  by  'i.-ilU,  and 
the  product  is  divided  by  the  contract  price  in  pence  per  ton, 
plus  one  penny  for  each  one  per  cent,  of  ash  present. 

For  example,  take  a  coal  specified  to  contain  six  per  cent,  of 
moisture,  seven  per  cent,  of  ash;  B.th.u.'s  dry,  13,000.  and  as 
tired.  12,220,  price  25s.  per  ton  delivered.  Then  one  penny  will 
purchase  (12,220  X  2,240)/ (300  plus  7)  equals  89,162  B.th.u.'s. 

After  finding  the  standard  value  in  net  B.th.u.'s  per  penny, 
future  deliveries  can  be  checked  and  allowed  for  as  follows  : 
Multiply  the  calorific  value  as  fired  by  2.2-10  and  divide  the 
product  by  the  net  B.th.u.'s  standard,  and  from  the  quotient 
subtract  one  penny  for  each  one  per  cent,  of  ash  found  to 
nearest  unit.  Assume  that  in  future  dehveries  the  calorific 
value  as  received  was  11,900  and  12,500,  and  the  ash  8%  and 
5.8%  respectively,  then  the  relative  value  of  the  coal  would  be 
as  follows :  — 

(a)  (ll,900x2.atO)/89.162-8.0  =  299-8  =  21/3. 
(6)  (12,500x2,240)/89,162-5.8  =  314-6=25/8. 

The  point  aimed  at  is  that  the  number  of  heat  units  pur- 
chased for  one  penny  should  always  be  the  same. 

The  sampling  and  storage  of  coal,  firebricks  and  refractories, 
feed-water  treatment,  corrosion  in  boilers,  and  condenser  leak- 
age are  all  dealt  with  briefly  to  indicate  the  best  lines  along 
which  to  work,  and  the  author,  being  a  Fellow  of  the  Chemical 
Society,  lays  special  stress  upon  the  importance  of  providing 
sufficient  instruments  for  testing  purposes  in  the  boiler  house. 
He  next  takes  up  the  ubject  of  boiler-house  management,  and 
explains  that  during  the  recent  coal  economy  campaign  he 
gave  a  series  of  lectures  to  the  firemen  and  firewomen 
employed  in  the  various  boiler  houses,  which  led  to  an  increase 
in  the  boiler  efficiency,  which  averaged  at  the  coimiiencement 
68.01  per  cent,  and  gradually  increased  to  between  73  and  74 
per  cent. 

In  America,  special  courses  in  fuel  technology  and  practical 
firing  are  arranged  for  men  who  intend  to  take  up  this  trade. 
Elficient  results  from  these  men  should  receive  reasonable  re- 
cognition. 

To  obtain  and  maintain  efficiency  it  is  essential  to  have  re- 
liable instruments,  and  also  men  trained  to  record  their  indi- 
cations in  a  proper  manner,  and  the  author  advocates  the 
drawing  up  of  standard  shoots  of  requirements  for  tests. 

With  high-grade  fuel,  under  normal  working  conditions, 
boiler  efficiencies  of  7,5°;  .sliould  easily  be  obtained,  and  where 
suitable  instruments  arc  installi-d  and  exix^rt  supervision  given, 
possibly  77.5",^  for  the  combined  etficiencv  of  boiler  and  econo- 
triiser  without  the  effect  of  load  factor  neing  taken  into  con- 
sideration. Under  test  conditions  efficiencies  of  from  S(}%  to 
S3",;  varying  with  the  grade  of  coal  should  not  be  bard  to  oli- 
tain,  but  if  83.5°,;  is  taken  as  standard  when  using  high-grade 
fuel,  the  efficiency  during  normal  running  conditions  with  a 
good  load  factor  should  not  be  less  than  77..5"';,  and  with  apoor 
load  factor  75%.  Comparatively  good  result.s  can  also  be  ob- 
tained by  using  inferior  grades  of  coal  under  supervision,  but 
as  the  losses  in  the  a.«h  and  exit  gases  are  greater  than  with 
bigh-gr.ide  fuel,  a  conil)ined  oflicicnry  of  80%  must  be  regarded 
as  a  satisfactory  test  figure.  Too  niuc-b  must  not  be  expected 
of  the  operating  engineer,  who  a!reail>-  has  bis  hands  full.  In- 
V(>stigati()ns  necessary  for  elfecting  any  improvement  .should  be 
underlnken  bv  the  staff  of  the  testing  department. 

Provision  should  also  be  made,  either  by  marine  telegraph 
or  other  suitable  system,  for  interpreting  the  various  changes 
of  load  and  plant  in  the  engine  room  to  the  boiler  house  staff. 
A  board  showing  maximum  load  in  kilowatts,  number  of 
boilers  steaming  and  banking,  average  kilowatts  per  boiler. 
Sec,  should  be  kept  fullv  posted  in  the  boiler  house,  to  enable 
the  engineer  to  give  definite  instructions 

The  author  has  not  put  forward  anir  opinion  regarding 
different   types  of  boiletB.  stokers.   &c..  but  bag  confined   his 


remarks  to  definite  methods  of  effecting  economy  and  efficiency 
111  boiler-house  working,  and  he  gives  many  valuable  practiciU 
hints. 

Discussion. 

Messrs.  Wilsfm's  and  Miles's  papers  were  read  and  discussed 
jointly  on  the  second  day  of  the  meeting,  when  a' hearty  wel- 
come to  the  home  of  tho  "  Mechanicals  "  was  offered  to  the 
Associatitjii  by  Mr.  W.  H.  Patchell,  vice-president  of  the  In- 
stitution of  Mechanical  Engineers,  who  opened  the  discussion 
by  advocating  the  use  of  largo  boilers.  They  received  too  many 
reports,  and  were  afraid  Uj  speak  the  truth,  whereas  in  the 
U.S.A.  the  working  records  were  published  week  by  week- 
Ho  agreeil  with  Mr.  \\  ilbon's  remarks  about  power  factor,  but 
they  must  have  large  boilers  which  could  be  efficiently  con- 
trolled. Heavy  ash  needed  forced  draught,  and  that  encour- 
aged air  leakage  in  the  boiler  setting.  Some  of  the  latest 
.\merican  boilers  had  very  large  combustion  chambers,  and 
then-  lower  drums  were  21  or  M-J,  ft.  above  the  tloor  line,  it 
was  important  to  differentiate  betwo<?n  the  height  of  a  com- 
bustion chamber  and  its  mere  radiation  capacity;  they  must 
provide  plenty  of  space  so  that  complete  combustion  could  take 
l>lace  before  the  gases  reached  the  tubes.  The  amount  of  com- 
l)Ustion  per  sq.  tt.  of  grate  area  per  hour  was  not  taken  into 
account  in  the  U.S.A.  The  Ford  Co.'s  Ladd  boilers  stood 
35  ft.  above  the  floor  line,  and  burned  pulverised  fuel,  tar,  oil, 
coke  or  blast-furnaic  gas;  but,  generally  speaking,  it  was  best 
to  keep  to  one  kind  of  fuel  because  the  many  variables  pre- 
vented the  best  results  being  obtained  with  all.  Harm  would 
be  done  by  burning  oil  in  boilers  which  were  not  suitable  for 
it.  Pulverising  plant  required  an  enormous  amount  of  space, 
but  in  some  cases  in  the  U.S. .A.,  local  grinders  were  placed 
above  the  boilers;  the  fuel  was  also  highly  explosive.  Higher 
pressures  seemed  to  be  coming,  but  they  would  limit  tne  size 
of  boOers;  it  was  time  they  adopted  a  uniform  boiler  test. 
Regarding  Mr.  Miles's  paper,  fusibility  of  the  ash  was  the 
real  thing,  and  small  coals  were  not  broken  up  large  coal.  It 
would  do  coal  merchants  much  good  if  they  would  read  the 
paper. 

Mr.  R.  A.  Chattock  explained  that  he  had  been  driven  to 
burn  oil  at  Birmingham  to  aid  the  poor  coal  which  they  had 
had  to  use,  and  which  had  reduced  the  boiler  capacity  by  about 
one-third.  The  burners  consumed  about  100  gals,  of  on  per 
hour,  but  they  damped  down  the  poor  coal,  and  it  became 
difficult  to  ignite  it.  He  then  had  small  burners  fitted  on 
either  side  of  the  grate,  consmning  about  15  gals,  per  hour,  so 
as  to  maintain  incandescence  and  allow  the  poor  coal  to  ignite. 
That  example  of  the  use  of  liquid  fuel  in  an  emergency  might 
possibly  be  developed  later  on  in  cases  where  there  was  plenty 
of  boiler  capacity.  The  analysis  of  the  fuel  was  of  importance, 
because  if  there  was  more  than  2  per  cent,  of  sulphur  in  the 
oil.  it  would  have  a  bad  effect  on  the  outside  of  the  tubes. 
The  use  of  oil  in  ordinary  boiler  settings  might  not  do,  as  an 
ample  combustion  chamber  was  necessary  to  aUow  all  tho  oil 
to  burn  before  the  ga.ses  reached  the  tubes. 

Mr.  S.  E.  Fedden  pointed  out  that  at  Sheffield  they  ran  at  a 
boiler  efficiency  of  from  73  to  75  per  cent.,  including  banked 
fires  and  week-ends.  Automatic  control  apparatus  cost  money 
and  needed  skilled  attention.  .Although  at  Sheffield  it  had 
paid,  it  would  not  always  do  to  strain  after  the  last  degree  of 
efficiency  if  coal  became  cheaper.  .\s  regarded  pulverised  fuel, 
trouble  might  be  experienced  by  reason  of  the  fine  dust  that 
was  discharged  from  the  chimney,  although  in  France  it  had 
been  suggested  to  him  that  such  dust  was  beneficial  as  a  ferti- 
li.ser.  So  far  he  bad  only  been  able  to  ascertain  that  the  saving 
re.sulting  from  the  use  of  pulveri.sed  fuel  was  1.4-1  per  cent,  as 
against  mechanical  stokers,  a  small  enough  figure  compared 
with  the  large  capital  expenditure  involved  in  installing  crush- 
ing and  drying  plant.  He  welcomed  Mr.  Wilson's  warning 
about  high  total  temperatures  because  from  the  point  of  view 
of  the  materials  it  was  un.safe  to  go  too  high.  Regarding  Mr. 
Miles's  paper,  half  their  troubles  would  vanish  if  they  could 
buy  coal  and  not  dirt.  It  was  a  crying  shame  that  coal  was 
the  only  commodity  that  could  not  be  purchased  on  quality, 
and  the  Association  should  be  powerful  enough  to  influence 
the  coal  owners.  During  the  miners'  strike  be  had  used  all 
.sorts  of  rubbish,  including  coke  dust  and  jHior  outcrop  coal 
mixed  with  tar.  at  a  co.st  of  betwwn  i'lS.OOl)  and  i'20.0(K1  more 
than  would  otherwise  have  been  the  ca.-^e.  whilst  the  demand 
on  lii.s  plant  was  halved.  Oil  could  be  burnt  quite  well  in  an 
ordinary  furnace  if  the  grate  was  covered  with  fire  bricks,  and 
the  latti'r  could  be  quickly  removed  when  changing  back  to 
eoal. 

.VI r.  \V.  B.  WoonHOUSE,  in  referring  to  the  purchase  of  coal 
by  specification  and  on  a  heat  unit  basis,  said  it  was  worth 
whiU^  to  look  at  the  subject  from  the  coal  owners'  point  of 
view.  They  w'ero  not  buying  a  manufactured  article,  and  if 
anything  be.voud  a  certain  seam.  size,  and  ash  content  was 
specified,  the  owners  would  have  to  safeguard  themselves  by 
increasing  the  price.  One  per  cent,  of  ash  meant  a  loss  of  2  \>er 
cent,  of  the  heat  value  in  the  coal;  as  the  coal  became  .smaller. 
the  ash  content  increased  up  to  a  point,  and  then  decreas«"d 
as  the  coal  became  smaller  still.  He  ajjreed  that  the  fusibility 
(if  the  a.sh  was  the  imporl.int  thing,  and  lamented  tho  horrible 
practice  of  transporting  dirt  about  the  country. 

Mr.  W.  M.  Selvky  endorsed  what  the  previous  speaker  had 
said,  and  thought  that  the  purchase  of  coal  on  a  calorific  value 
basis  could  not  be  enforced  because  of  the  knowledge,  from 
the  result  of  research,  that  coal  was  not  a  permanejit  sub- 
stance; it  was  always  oxidising  and  changing.     Perhaps,  how- 
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ever,  the  I.M.E.A.  could  try  and  arraoge  with  the  coal  owners 
for  fuel  to  be  supplied  in,  say,  three  grades,  to  b«  known  as 
power-station  smalls,  good  washed,  and  good  unwashed. 
Small  coal  was  not  big  coal  broken  up;  it  was  inferior  and 
was  cut  from  under  the  seam  to  facilitate  the  extraction  of  coal 
proper.  The  control  of  the  boiler  house  was  becoming  so  im- 
portant that  it  was  necessiiry  to  train  men  sjiecially  for  it.  He 
was  not  impres.sed  with  powdered  fuel  as  a  general  solution  of 
their  difficulties. 

Mr.  Ev.^NS  read  some  notes  prepared  by  his  managing 
director  (Mr.  Wood,  of  the  Underfeed  Stoker  Co.),  which 
pointed  out  that  efficiencies  of  85  per  cent,  had  been  exceeded ; 
they  were  obtained  now.  but  unknown  to  the  operators  of  the 
plant.  It  did  not  follow,  however,  that  a  combination  which 
gave  high  results  under  special  test  conditions  would  give  the 
f>est  results  under  ordinary  working  conditions,  and  in  the 
bands  of  the  ordinary  operating  .stall.  Therefore,  their  aim 
should  be  to  provide  equipment  that  would  give  the  highest 
po.^ible  results  under  ordinary  working  conditions.  Mr.  Evans 
added  on  his  own  account  that  trouble  was  experienced  in 
America  from  chimney  dust;  it  might  be  of  some  value  as  a 
fertili.ser.  but  he  thought  they  could  not  use  pulverised  fuel  in 
»  residential  area  without  encountering  serious  snags.  The 
burning  of  coke  breeze  (made  ixissible  in  l,ondon  by  the 
flexibility  of  mechanical  stokers)  and  low-giade  fuels  gener- 
ally would  make  a  very  great  difference  to  the  whole  system 
of  boiler-house  economy. 

Major  Utting  dealt  with  the  subject  of  forced  and  balanced 
draught,  showing  that  the  maintenance  of  a  correct  balance 
was  essential,  but  it  was  not  always  realised  what  that  con- 
dition was.  So  far  as  the  available  scanty  information  went,  it 
was  difficult  to  justify  the  use  of  air  heating  on  commercial 
grounds,  because  so  much  depended  on  the  layout  and  design 
of  other  parts  of  the  station  than  the  boiler  house.  There  was 
no  need  to  dispute  the  author's  figures,  but  at  what  cost  would 
they  be  obtained?  Could  the  use  of  heated  air  be  advocated 
seriously?  The  direct  saving  resulting  from  air  heating  (be- 
tween 4.7  and  5.2  per  cent,  as  .shown  in  a  recent  paper  by  Mr. 
Patchell)  was  not  enough  to  guide  them  in  the  adoption  or 
otherwise  of  the  method.  Combustion  when  pulverised  fuel 
was  used  was  assisted,  however,  by  heated  air. 

Bailie  Smith  referred  to  the  nuisance  caused  by  chimney 
dust  in  the  neighbourhood  of  plant  burning  pulverised  fuel, 
and  suggested  that  before  engineers  adopted  new  methods  they 
should  consider  what  their  effects  would  be  outside  the 
generating  stations.  Why  could  not  the  du.st  be  collected  by 
means  of  electrical  precipitation  or  some  other  method? 

Mr.  C.  Smith  said  that  the  largest  boilers  in  the  world  were 
now  being  erected  in  Paris;  they  were  French  made,  and 
produced  13'2,(K)U  lb.  of  steam  per  hour ;  the  furnace  capacity 
was  roughly  double  that  of  the  large  Detroit  boilers.  The 
largest  single-ended  boilers  had  been  constructed  in  England, 
and  were  now  being  shipped  to  the  Shanghai  municipal  elec- 
tricity works;  they  would  burn  Chinese  slack  dust,  a  very  low- 
grade  fuel. 

Mr.  Wi.NDLE  explained  that  engineers  understood,  but  com- 
mittee members  did  not,  that  small  stations  did  not  receive 
the  amount  of  .skilled  attention  that  large  ones  did.  It  was. 
therefore,  all  the  more  necessary  to  provide  gauges  and  re- 
cording instruments;  at  Doncaster  last  year  an  expenditure  of 
±"300  on  instruments  had  enabled  a  saving  of  about  1.900  tons 
of  coal,  representing  ±'.3,(X)0,  to  be  made. 

Mr.  Mitchell  was  of  the  opinion  that  boiler-house  instru- 
ments were  justified,  and  boiler  makers  had  erred  in  the  past 
in  not  being  in  a  position  to  advise  their  clients  which  were 
the  best  instruments  to  use.  Tlie  Dalmarnock.  Glasgow, 
boilers  compared  very  favourably  as  regarded  combustion  space 
with  large  modern  -American  boilers.  Large  combustion 
chambers  helped  to  eliminate  .smoke,  but  little  could  be  done 
in  that  direction  in  many  of  the  Glasgow  stations  because  the 
combustion  chambers  were  much  too  small  and  the  fuel  varied 
so  much.  Glasgow  drew  its  coal  from  75  different  collieries, 
and  he  had  paid  2s.  6d.  per  ton  extra  for  washed  coal.  It  was 
questionable  whether  that  expense  was  justified,  but  he 
thought  it  was.  Large  boilers  gave  better  satisfaction  in  every 
way.  and  mechanical  .soot-blowers  could  be  dispensed  with  in 
modern  stations.  Oil  fuel  had  not  been  successful  in  many 
cases  during  the  coal  miners'  strike  because  the  conversion 
had  been  made  in  a  hurried  manner,  and  local  heating  resulted. 
He  had  used  steam-flow  meters  for  many  years,  and  had  found 
their  accuracy  good. 

The  authors  replied  briefly  to  some  of  the  point«  raised,  but 
reserved  their  full  replies  to  the  discussion  for  publication  in 
the  Proceedings  of  the  Association. 

(To  bf  concluded.) 
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Oravesend  Tunnel.— Mr.  Alexander  Richardson,  .\1.P.  for 
the  division,  nrrangcd  for  the  Minister  of  Transport  to  receive 
a  deputation  on  August  4th  with  regard  to  the  Gravesend 
tunnel  scheme.  The  .scheme  is  being  .supported  bv  numerous 
firms  along  the  line  of  the  proposed  connecting  railway.  The 
London  Chamber  of  Commerce  has  the  matter  under  con- 
sideration m  committee,  while  the  Baltic  and  the  Port  of 
London  Authority  have  signified  their  approval  of  the  construc- 
tion of  the  tunnel.  — r/ie  Timcu. 


Eepoht  ok  H.M.  Electkic.vl  Inspector. 
The  annual  report  of  the  Chief  Inspector  of  Factories  and 
Workshops  for  the  year  l'J2u  was  issued  last  week.*  The  use 
of  electricity  in  factories  is  reported  on  by  Mr.  G.  Scott  Bam, 
M.Lii..E.,  who  records  that  the  number  of  accidents  reporU^d 
during  the  year  (394,  of  which  25  were  fatal)  was  practically 
identical  with  that  of  the  previous  year;  18  out  of  the  25 
fatal  cases  were  due  to  shock  from  a.c.  at  low  pressures,  which 
is  entirely  in  accordance  with  the  experience  of  previous  years. 
Although  in  most  of  these  ca.^t's  the  systems  were  3-phase,  up 
to  440  volts  between  phases  (the  neutral  iioiut  being  earthed), 
the  pressure  of  the  shock  would  not  exceed  about  2o0  volts,  as 
the  contact  was  with  one  phase  only,  the  victim  being  in  con- 
nection with  earth.  In  three  of  the  cases  the  shocks  were  from 
lighting  circuits  taken  from  one  phase  and  the  neutral.  The 
one  fatality  from  d.c.  at  low  pressure  was  not  a  case  of  electric 
shock,  but  was  due  to  bums  from  an  arc  caused  by  a  short- 
circuit  at  a  switchboard.  Of  20  high-pressure  (2.uOO  volts  to 
11,000  volts)  accidents  reported.'  it  ia  remarkable  that  only 
four  had  fatal  result.s.  The  injuries  in  a  number  of  the  others 
were,  however,  very  severe,  some  involving  permanent  in- 
capacity. In  16  of  the  cases  (11  of  them  in  public  supply 
stations)  the  injured  persons  were  engaged  in  cleaning  or  other 
work  on  switchboards.  Six  were  due  to  mistakes  in  switching, 
the  sections  of  the  switchboards  on  which  work  was  to  be  done 
having  been  supposed  to  have  been  made  dead.  In  five,  work 
was  deliberately  undertaken  close  to  unscreened  conductors 
known  to  be  live;  one  was  due  to  a  faulty  arrangement  of 
an  interlocking  device,  and  others  were  due  to  carelessness 
or  forgetfuluess. 

The  low  and  medium-pressure  accidents  were  due  to  the 
usual  varied  causes,  e.g.,  non-earthing  of  metal  work  (four 
fatalities),  handling  of  fuses  of  the  non-protected  type  (two 
fatalities),  contact  with  bare  conductors,  including  trolley  wires 
of  cranes  and  furnace  chargers  (six  fatalities).  Many  were 
due  to  faulty  types  of  apparatus  or  inadequate  protection  and 
others  to  carelessness  or  ignorance  on  the  part  of  the  injured 
persons.  Some  accidents  involving  several  fatalities  were  in- 
directly due  to  electricity,  i.e.,  failure  of  crane  control  and 
lifting  magnets  and  the  bursting  of  emery  wheels  of  portable 
motor-driven  grinders,  due  to  excessive  speed  caused  by 
failure  of  the  shunt  winding  of  the  field  circuit  of  the  motor. 

Amongst  the  "  dangerous  occurrences  "  reported,  i.e.,  acci- 
dents to  plant  not  causing  personal  injury,  were  several  break- 
downs of  turbo-generators.  In  one  case  both  the  turbine  and 
generator  of  a   6.0<JO-kW  set  were  completely   wrecked. 

During  his  visits  Mr.  Ram  found,  as  usual,  numerous  ex- 
amples of  bad  work,  such  as  have  proved  fruitful  sources  of 
accidents  in  the  past. 

Amongst  the  public  supply  generating  stations  visited  were 
several  which  have  been  in  operation  for  from  20  to  30  years 
•and  which  have  always  been  in  an  unsatisfactory  condition. 
Badly  located  and  badly  designed  in  the  first  instance,  without 
due  regard  to  probable  developments,  when  extensions  of  plant 
have  become  imperative,  they  have  been  put  in  from  time  to 
time  without  adequate  extensions  of  buildings,  thereby  being 
unduly  cramped.  Old  and  out-of-date  switchgear  remains  in 
use  with  extension  panels  added  in  inconvenient  places,  some 
at  a  distance  from  the  original  switchboards  at  which  there 
was  no  room  for  extension  and  blocking  access  to  other  plant. 
The  various  cables  are  mixed  up  in  a  hopeless  tangle.  High 
pressure  has  been  added  in  some,  the  switchgear  being  placed 
in  most  unsuitable  positions.  "The  plant  is  neglected,  and 
everything  is  very  dirty,  with  .steam  joints  blowing.  Naturally 
these  stations  are  running  at  a  loss,  and  they  are  very  un- 
satisfactory from  the  safety  point  of  view,  and  it  has  been 
difficult  to  get  even  small  improvements  carried  out.  The 
answer  has  been  either  that  there  is  no  money  available  or 
that  it  would  be  useless  to  spend  money  on  patchwork  im- 
provements, seeing  that  a  large  scheme  of  alterations  is  in 
contemplation  or  even  that  it  is  expected  shortly  to  substitute 
a  new  station.  In  one  case  the  new  station  has  been  "  in 
contemplation  "  for  over  12  years,  but  appears  to  be  as  far 
from  realisation  as  ever.  It  is  to  be  hoped  that  under  the 
new  electricity  supply  schemes  such  stations  as  these  will  be 
scrapped  and  made  into  uu-to-date  sub-stations  taking  a  bulk 
supply  from  elsewhere. 

During  the  year  Mr.  Ram  had  the  assistance  of  Mr.  Ijowe  in 
the  N.E.  Division  for  the  greater  part  of  his  time,  and  he  has 
accomplished  much  useful  work.  The  following  are  some 
extracts  from  Mr.  Lowe's  report  :  — 

"  Inspections  during  the  past  year  throughout  the  division 
have  revealed  how  great  a  contrast  there  is  in  the  quality  and 
safety  of  electrical  plant  in  different  works:  much  very  poor 
and  slovenly  work  is  still  being  in.stalled.  In  some  cases  it 
has  been  a  question  of  cost,  but  not  in  all,  and  probably  in 
the  majority  of  cases  lack  of  thought  and  care  in  the  initial 
planning,  and  want  of  careful  supervision  and  inspection 
during  execution,  are  responsible.  Fi-equently  where  the 
hichest  crnde  and  most  expensive  apparatus  has  been  pur- 
chased, the  lay-out  has  been  badly  conceived  and  poorlv  exe- 
cuted, resulting  in  inefficient,  inconvenient  and  dangerous 
plant.  Among  electrical  contractors  the  reouirements  of  the 
regulations  still  appear  to  be  far  from  well  known,  and  much 

•  H.M.  Stationery  Office.  KTngsway,  \V.C.  27  Cmd.  1403; 
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electrical  plant  which  does  not  comply  with  the  requirements 
of  the  regulations  is  heing  installed  at  the  present  time. 

"  Many  hrms.  which  have  changed  from  steam  driving  to 
electrical  driving,  have  placed  their  electrical  plant  in  the  sole 
iliarge  of  promoted  millwrights  and  engine  tenters,  and  appear 
to  have  implicit  faith  in  the  knowledge  and  judgment  of  such 
men  regarding  electrical  matters,  and  allow  them  to  carry 
out  alterations  and  e.xtensions.  Although  such  men  may  be 
qualilicd  to  carry  out  routine  operation  duties,  they  have  not 
the  knowledge  necesrary  for  the  detection  and  rectification 
of  faults. 

"  As  time  passes  it  is  easy  to  note  the  improvements,  as 
regards  reliability  and  safety,  which  are  being  effected  in  the 
use  of  electricity  for  dilforent  purposes.  During  the  last  year 
most  excellent  arrangements  for  the  use  of  ternporary  electric 
lighting  on  board  ships  in  course  of  construction  have  been 
noted." 

Other  inspectors  have  also  done  useful  electrical  work  so 
far  as  their  ordinary  duties  have  permitted,  notably  Mr.  Top- 
ham  in  the  N.W.  Division,  Mr.  Law  (Sheffield),  Mr.  Lauder 
(Newcastle),   and  Mr.  Bennett  (Stockton). 

Referring  to  Mr.  Ixiwe's  observations  on  unqualified  persons 
being  in  charge  of  important  installations,  this  practice  is  by 
no  means  uncommon.  At  a  large  engineering  works  which 
Mr.  Ram  recently  visited  in  Scotland,  and  where  over  tno 
hundred  motors  of  various  sizes  up  to  50  h.p.  were  in  use  on 
a  440-volt  y-phase  supply,  no  electrical  engineer  was  employed. 
The  manager  stated  that  he  "  did  not  believe  in  electricians," 
as  he  had  tried  them  and  found  that  they  "  really  had  nothing 
to  do  and  w^ere  always  messing  about  with  the  plant."  Re- 
pairs, of  course,  had  to  be  sent  out.  There  was  strong  evidence 
in  this  case  of  the  need  of  a  profier  electrical  staff ;  in  fact, 
the  vi.sit  was  paid  on  account  of  an  accident  which  proved 
to  have  been  due  to  the  want  of  skilled  supervision. 

With  regard  to  the  practice  of  applying  artificial  respiration 
in  cases  of  electric  shock  where  the  victim  is  rendered  uncon- 
scious, there  is  still  much  ignorance  on  the  matter  on  the  part 
not  only  of  factory  employes  and  occupiers,  but  also  of  ambu- 
lance men  and  doctors  who  are  called  in.  The  importance  of 
commencing  the  treatment  at  once  and  keeping  it  up  for  at 
least  two  hours,  if  the  patient  does  not  recover  before  that 
time,  is  not  generally  realised.  During  the  year  there  were 
several  cases  where  it  was  applied  very  soon  after  the  accident 
and  proved  successful.  In  two  cases  of  shock  from  6,6tXl-volt 
systems  the  patients  came  round  in  20  minutes  and  two 
minutes  respectively;  in  a  3,000-volt  case,  in  20  minutes;  in 
a  '2,000-volt  ca.se,  in  three  minutes;  in  a  250-volt  case,  in  10 
minutes.  On  the  other  hand,  amongst  the  fatal  cases,  artificial 
respiration  was  continued  in  one  case  for  over  two  hours,  and 
in  two  others  for  over  an  hour  unavailingly.  In  these  cases, 
however,  it  was  not  commenced  until  several  minutes  after 
the  accident.  In  some  other  cases  it  was  continued  for  over 
half  an  hour.  In  three  cases  it  was  applied  for  less  than  half 
an  hour  "  until  the  doctor  arrived  "  and  pronounced  the 
patient  dead,  thus  showing  that  the  doctors  in  the.se  cases 
were  not  aware  of  the  necessity  for  continued  efforts.  In  two 
cases  no  attempt  was  made  to  revive  the  victim,  although  one 
of  them  occurred  in  <i  large  shipyard  where  an  ambulance 
department  was  provided  and  one  of  the  ambulance  men  was 
on  the  spot  shortly  after  the  accident.  In  order  to  bring  the 
importance  of  this  matter  to  the  notice  of  the  medical  pro- 
fession, a  memorandum  on  the  subject  was  issued  by  the 
Department  in  April  and  .sent  to  all  lecturers  on  forensic 
medicine  in  medical  schools. 

During  the  year  nine  prosecution.s  under  Section  13fi,  for 
breaches  of  the  regulations,  were  taken.  Two  cases  were 
dismissed  and  in  other.s  penalties  varying  up  to  foO  were 
imposed. 


LEGAL. 


.1.  HoLBKOOK  &  Co.  v.  Court. 
In  the  Mayor's  and  City  of  London  Court,  on  July  26th,  before 
Judge  Jackson,  a  test  case  was  tried  in  which  plaintilTs,  elec- 
trical engineers,  1.  Foster  Lane.  Cheapside,  B.C..  claimed 
£69  3s.  against  Mr.  H.  J.  Court,  purveyor  of  meat  and  fish 
dealer,  Whyteleafe,  Surrey,  for  instaUing  tlie  electric  light 
at  his  fish  depot,  butcher's  shop,  &c. 

Mr.  R.  J.  SutclilTe  appeared  for  the  plaintiffs  and  Mr.  Pocock 
for  the  defendant. 

Mr.  SuTCLiFFK  said  that  the  defence  was  that  to  induce  the 
defendant  to  give  the  order,  plaintiffs'  representative,  Martin, 
warranted  that  they  had  made  the  necessary  arrangements 
with  the  Electric  Supply  Co.  to  put  the  cables  in  the  road, 
and  that  they  ivould  be  laid  down  within  tw^o  or  three  weeks. 
Defendant  gave  the  order  on  the  faith  of  that  representation 
which  he  said  plaintiffs'  representative  fraudulently  or  reck- 
lessly made,  and  he  had  lost  the  whole  value  of  "the  work. 
He  counter-claimed  for  the  sum  claimed  and  £10  damages 
for  the  misrepresentation.  Plaintiffs'  case  was  that  defendant 
gave  the  order  for  installing  the  electric  light,  and  the 
work  was  done.  Plaintiffs  did  not  represent  that  the  supply 
company  would  put  in  the  mains  either  in  two  or  three  weeks 
or  any  definite  time.  Plaintiffs  agreed  to  wire  the  defendant's 
fish  depot  for  £9  1.5s..  the  butcher's  shop  for  £24,  the  refrige- 
rator and  sausage-making  machine,  &c.     Tlic  work  was  com- 


pleted and  plaintiffs  did  their  best  to  get  the  supply  company 
to  supply  energy  to  the  village,  but  that  had  not  yet  been 
done.  Ihat  was  no  reason  why  they  should  not  l>e  paid  their 
account. 

Defendant  said  that  the  plaintiffs'  services  were  useless  to 
him  as  the  supply  was  not  yet  in  the  village  because  plaintiffs 
never  got  15  consumers  as  arranged.  Plaintiffs  said  three 
backed   out. 

The  further  hearing  was  adjourned  until  after  the  long 
vacation,  Judge  Jackson  suggesting  that  the  parties  had  better 
settle  the  case  in  the  meantime.  Plaintiffs'  work  might  yet 
be  very  useful. 

Brooks-Vos  v.  Porden,  Ltd. 
In  the  King's  Bench  Division  on  July  30th,  Mr.  Justice  Bail- 
hache  had  before  him  for  further  consideration  an  action  in 
w'hich  Mr.  Eugene  Cornelius  Brooks-Vos,  of  147,  Corporation 
Street,  Birmingham,  sued  Charles  I'urden,  Ltd.,  machinery 
and  machine  tools  makers,  of  Lancaster  Street.  Birmingham, 
for  the  price  of  certain  electric  motors  sold  and  delivered  to 
the  defendants.  The  case  was  partly  heard  at  Birmingham 
Assizes  in  March.  It  apjieared  that  defendants  had  refused  to 
complete  the  contract  or  take  further  instalments  of  the  goods 
on  the  ground  that  they  w-ere  not  of  the  horse  power  .specified 
in  the  contract,  and  this  was  the  main  point  at  issue.  His 
Ijord.ship  referred  the  matter  to  an  expert,  who  now  reported 
in  the  plaintiff's  favour. 

His  Lordship,  in  giving  judgment,  said  the  goods  had  been 
wrongly  returned  by  the  defendant.  The  plaintiff  would  have 
judgment  for  the  price  of  the  instalment  delivered,  i573.  but 
on  the  issue  as  to  damages  he  found  no  damage  had  been 
suffered  by  the  refusal  of  the  defendant  to  take  the  balance  of 
the  contract  quantity,  and  defendants  would  have  the  costs  of 
that  issue.    The  counter-claim  would  be  dismissed. 


Hazell  v.  L.C.C. 


In  the  King's  Bench  Division  on  July  29th,  Mr.  Justice  Bail- 
hache  heard  this  action,  in  which  the  plaintiff',  a  railway  car- 
man, sued  for  damages  for  personal  injuries  sustained  in  an 
accident  at  St.  George's  Circus,  S.E.  According  to  the 
plaintiff's  case,  while  he  was  in  charge  of  his  van  a  tramcar 
belonging  to  the  L.C.C,  which  had  just  been  levered  off  a 
dead  portion  of  the  track,  began  running  backwards,  the  con- 
troller having  been  left  on,  and  the  plaintiff'  suffered  an  injury 
to  his  foot. 

Counsel  for  the  L.C.C.  took  a  point  under  Section  3  of  the 
Public  Authorities  Protection  Act.  providing  that  in  actions 
against  public  authorities  arising  out  of  matters  done  in  the 
execution  of  their  duty,  proceedings  must  be  begun  within  six 
months  of  the  occurrence  complained  of.  In  this  case,  it  was 
stated,  the  plaintiff'  was  out  of  time  in  issuing  his  writ.  Coun- 
sel, however,  said  that  no  doubt  any  representation  ol  the 
Judge  w-ould  be  conveyed  to  the  L.C.C.,  whose  legal  advisers. 
how  ever,  were  bound  to  take  the  point. 

Counsel  for  the  plaintiff  said  he  admitted  the  difficulty.  His 
chents  did  not  know  the  L.C.C.  was  relying  on  the  point. 

His  Lordship  said  he  thought  the  L.C.C.  would  be  acting 
fairly  if  it  allowed  the  plaintiff  £120  in  respect  of  his  injury. 
He  must,  however,  enter  judgment  for  the  L.C.C,  with  co.sts. 


Obtaining  Lamps  bv  False  Pretences. 
At  Bradford,  on  Friday  last,  James  Edward  Tatham  (35),  an 
electrician,  was  given  six  months'  hard  labour  for  obtaining 
by  false  pretences  183  electric  lamps,  twelve  switches,  and  a 
"  Plexsim  "  ii-on,  valued  in  total  at  £42,  the  property  of 
Mr.  J.  Dyson,  electrical  engineer,  Bradford.  It  was 
■stated  that  the  prisoner  went  to  Mr.  Dyson,  on  various 
dates,  and  obtained  the  goods,  saying  they  were  for 
Mr.  C.  F.  MetcaLf,  electrical  engineer,  of  Halifax,  who 
w'as  a  regular  customer  of  Mr.  Dyson's.  On  each  occasion 
an  invoice  was  given,  but  when  a  total  invoice  was 
sent  to  Mr.  Metcalf  ultimately  it  was  found  that  the  prisoner 
had  no  authority  to  get  the  goods.  He  had  been  employed 
by  Mr.  Metcalf,  but  was  dismissed  last  March.  It  transpii-ed 
in  evidence  that  certain  of  the  goods  were  sold  by  prisoner 
to  a  hardware  dealer  named  Jowett.  in  the  local  market. 
Tatham  representing  himself  to  have  just  started  business  on 
his  own  account.  It  was  stated  that  the  prisoner  was  well- 
connected,  but  had  lost  two  situations  through  drink. 


A  Big  Norwej^ian  Loan. — The  Norwegian  Hydro-Eleclric 
Nitrogen  Co.  (Norsk  Ilydro-Electrisk  Kvaelstof  A.S.)  and  its 
subsidiary  hydro-electric  wurks — the  .^.S.  Rjukanfos — have 
concluded  a  loan  for  50.lX30.000  kr.  with  a  syndicate  of  Scandi- 
navian and  French  banks,  which  are  now-  offering  the  bonds 
.for  subscription  up  to  .\ugust  20th  at  the  price  of  98  per  cent. 
At  present  the  plant  in  operation  represents  345,000  hp..  and 
a  further  100.000  h.p.  is  available  for  future  use.  The  proceeds 
of  the  loan  are  for  the  purpose  of  increasing  the  working 
capital,  which  has  become  inadequate  partly  on  account  of 
the'  great  increase  in  wages  and  the  depreciation  in  money, 
and  partly  as  a  consequence  of  the  pniduction  being  devoted 
to  a  growing  extent  to  the  output  uf  Norwegian  nitrate. 
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19.277.  ••  Electric    switchei."    A.     A.     U.    Jeiibcn.     July    18th. 

19.278.  "  Electrical  app.tratu&  for  raising  and  lowering  curtains,  opening 
and  closing  doors,  &'c."  E.  Golland,  W.  Oolland,  L.  Gotland,  T.  Houghton, 
jnd   Mackerelh  «••   Golland.     July    18th. 

19,310.  ••  Electric  arc  reguliiting  devices."  E.  P-.  HoWtilt'S,  Lid.  (Howill's 
fine  Equipment  Co.).    July   18th. 

19,318.  ••Electrically-heated  boilers."  E.  Mey.-,lre.  July  18th.  (Gerni.in\, 
September  8th,  19-^.) 

19.336.    ••  Coaling   <or  electric    wires  or  cables."    E.   F.    Brasse.    July    18tli. 

19,328.  "  Selective  switches  for  automatic  telephone  exchanges."  Ci. 
Deakin    and    Western    Electric   Co.,    Ltd.    July    18lh. 

19,345.    •'Electric  switches."    H.  W.  F.   Ireland  and   H.  Lucas.    July   18th. 

19,348.  •'  Gas  voltameter."  Siemens-Schuckertwerke.  July  18th.  (Ger- 
man*,  September  4th,  19-20.) 

19.350.  •'  Electrical  control  systems."  R.  Brooks  and  Metropolitan-Vickers 
Electrical   Co.,  Ltd.    July  18<h.' 

19.351.  ••  Master  controllers  for  electrical  control  svstems."  Mctropolitan- 
Vickers  Electrical  Co.,  Ltd.,    and   .\.   E.   .North.    July  'l«th. 

19.352.  ••  Electrical  control  svslems."  K.  Br<x)ks  and  Metropolitan-Vickws 
Electrical  Co.,  Ltd.    July  18th." 

19.353.  '•  Devices  (or  raising  and  lowering  trolleys  in  systems  of  electric 
traction  with  overhead  conductors."  R.  Brooks,  .Metropolitan-N'ickers  Elec* 
trical  Co.,  Ltd.,  and  A.  Priestley.    July  18th. 

19.354.  "  Electric  traction."  R.  Brooks.  Metropolitan-Vickers  Electrical 
Co.,  Ltd.,  and  A.  Priestley.    July  18th. 

lif,3oU.  "  Means  (or  securing  windings  in  eleclric-il  apparatus."  Brush 
Electrical  Engineering  Co.,   Ltd.,  and  P.  W.  Scholefield.     July  18th. 

19,3<i9.  "  Rotary  converters."  Igranic  Electric  Co.,  Ltd.  (Cutler-Hammer 
Manufacturing  Co.).    July  18th. 

19,378.  •*  Electric  lamps  to  be  carried  on  the  person."  Ij.  Oldh.nm  nnd 
J.   Uldham.     July  18th. 

19,3jJ.  "  Systems  lor  generation  and  transmission  ol  electric  power." 
T.    K.   Wall.    July  19th. 

19,394.     ••  Electrical     condensers."    T.    F.    Wall.     July    19th. 

19,411.  •'  Electrical  transmitter  microphones."  B.  A.  Pilkington  and  E.  D. 
Young.    July    19th. 

19,414.  ••  Trunk  telephone  device  lor  conversion  ol  single  to  double-bridge 
tests  and  vice  tierjo.  '     E.   A.   Beavis.    July  19lh. 

19,433.  "  Electric  relays."  .M.tropolilan-Vickcrs  Electrical  Co..  Lid.  Jul.v 
19th.     (United  States.   August  6lh,   1920.) 

19.444.  "  High-tension  ignition  apparatus  (or  internal  combustion  engines." 
H.  W.  F.    Ireland  and  H.   Lucas.    July  19th. 

19.445.  '•  High-tension  ignition  apparatus  for  internal  combustion  engines." 
H.   W.   F.    Ireland  and    H.    Lucas.     July    19th. 

19,450.  "  Electro-pneumatic  braking  appar.itus."  Weslinghousc  Brake  and 
Saxby  Signal   Co.     July  19th.     (United  Stares,   March  17th.) 

19.4<J0.  •'  Electrodes  for  arc  welding  and  process  for  making  same."  W.  H. 
Borne.    July   19th. 

W,4C8.     "Obtaining   tubes    electroljtically."     .M.   A.   Jullien.    July    19lh. 

1^476.  •'  Means  for  production  of  electrical  oscillations  by  choke  coils  ur 
transformers."  Ges.  (ur  Drahtlosc  Teiegraphie.  July  lyth.  (Germany,  July 
2Ut,    19-30.) 

ID.ilil.  -■  Tolephonographs,  &c."  Ges.  Tclegraphon.  July  19th.  (Germany, 
August  34th,  19-20.) 

19,4j2.  "  Electrical  cables."  British  Insulated  &  Helshv  Cables,  Ltd.,  and 
W.  P.  Fuller  and   G.    H.  .Nisbett.    July  -ZOth. 

19,512.  "Electric  lamp  holders."  R.  J.  Berridge,  L.  \V.  Winnall.  and 
E.    H.    Winnall.     July   2Uth. 

19,520.  •'  Electrically  heated  appliances."  C  W,  Marriott.  July  20th. 
(Australia,    December    10th.   19i30.) 

19.527.  "  Electrically  operated  switchgear  railway,  &c.,  signals  and  points." 
E.    W.  Smith.    July  20th. 

19.528.  ■•  Electro'  magnets."     E.    W.    Smith.     July    30lh. 

19.539.  "  Electric  generating  plants  or  systems."  Igr.nnic  Electric  Co., 
Ltd.    (Cutler-Hammer    Manulacturing    Co.).     July   20th. 

19.540.  ■•  Rheostats.  S:r."  Igranic  Electric  Co.,  Ltd.  (Cutler-H.imnier 
Manulacturing    Co.).     Julv    -JOth. 

■  19,543.  "  Electric  distribution  systems."  British  Thojiison-Houston  Co., 
Ltd.    (General    Electric    Co.).     Julv    -JOth. 

19.586.  ■■  Renewal  ol  filaments  o(  thc-rmionic  valves  (or  wireless  telegriiphv, 
ic."    A.    H.    S.    Colebrooke    and    W.    A.    Williams.     July    21st. 

19,588.     ••  Spark   plug   testing  set."     W.  M.  Selwyn  and  J.   Steel.    July   21st. 

19,591.  "Intrrnal  shaping  o(  clay  in  production  o(  electric  insulaiuis." 
H.   L.   Doulton  and  H.  Morris.    July' 21st. 

19,036.     ••  Electric    couplings."     A.    L.    Davis.     July    "ilst. 

19.(37.     "  Electric    switch     boxes."    A.    L.    Davis.     July    21st. 

19,647.  •'  Electric  railway  control  systems."  MetropoIitan-\  ickcr?  Elec- 
trical  Co..   Ltd.     July   21st.'  (United  Stales,    July  30th,    19-20.) 

19,6.jO.  "  Device  (or  maintaining  constant  voltage  in  variable-speed  dyna- 
mos."   A.  H.  Traeger.    July  21st. 

U.eeO.  "  Drives  lor  paper  machines,  &c."  British  Thomson-Houston  Co., 
Ltd.    (General    Electric    Co.).     July   21st. 

19.6(i5.     "Electric     accumulators."       A.     Podchain.     July    21st. 

19.681.  "  Operating  mechanism  (or  commutator  of  automobile  engines." 
H.   G.   Crittenden.     July  22nd. 

19,700.  "  Process  (or  production  o(  metallic  objects  and  (or  coating  one 
metal   with   another    by    electroKleptwition."    S.   O.    Cowper-Coles.    July  '22nd. 

19,712.  "  Electric  alarms."  A.  W.  Aqios,  A.  L.  Lloyd,  G.  E.  Lloyd,  and 
W.    E.   Llovd.    July  22nd. 

19.723.  "'Renewal  o(  <lectric  inc.->ndescenl  lamps."  M.  Calderaca.  July 
32nd.     (dalv,  March  3rd.) 

19,727.    "' Directional    wireless    apparatus."    C.    K.    Chandler.    July    2'2nd. 

19,734.  "  Electric  device  o(  the  cartridge  (use  type."  A.  de  (jcsslcr.  July 
22nd.    (Germany,  July  28th,  1920.) 

19,738.    "  Electro    magnets."    H.     Lacv.    July     '22nd. 

19.744.  "  Electrolysis  o(  solutions."  Hooker  Electrochemical  Co.  July 
°2'2nd.     (United  States.   August  5th.  1920.1 

19,7.".2.  "  Fced-water  heaters."  British  Thomson-Houston  Co.,  Lid.  (General 
Elctric  Co.).     July   22nd. 

19,759.  "  Cooling  electric  transformers."  Brush  Electrical  Engineering  C,).. 
Ltd..  and    P.    W.    Scholefield.     Julv   22nd.  • 

19.803.  "Enclosed  switch-(u»e  (or  controlling  electric  circuits."  J.  Cruww. 
J.    P.    Keith.    Pow-r  Equipment  Cx)..    Ltd.    Julv  28rd. 

19,808.  "Electric  terminal  jaw  punching."  J.  H.  Hall  and  S.  E.  Hall 
July   23rd. 

19,614.  "  Supnorts  for  electric  resistances."  Credenda  Conduits  Co.,  Ltd., 
.md    F.    F    D.   D.nvldst.n.     Julv  23rd. 

19,83(1.     "  D*n.nmo-el.-,:lrir     machinery."     H.    F.    Joel.    Julv    23rd. 

19.833.  "  Electro-mai-neiir  .eoaralor.s  and  extractors."  H.  Ru.sflljone^. 
W.    E.    Lawton.    and    C.    K     Wood.     Julv    23rd. 

19.834.  '■  Electro-marnetir  s»T),irators  'and  exiraclors."  F.  J.  OmnlHI. 
II.  Russell-Jones,  W.  E.  Lauton.  and  I".  E    Wood.    July  23rd. 

U,840.  "Electric  signal  apparatus  '  H.  Wade  (E.  P.  Severance).  Julv 
23rd. 

W.g.'iS.  "  Adiuslinfj  device  f<>r  el'ctric  iVi'etcrs.  measuring  apparatus,  &c  " 
Vew  Antwerp  Telephone  <t  Electrical  Works.  July  23rd  (Belgium.  July  24th, 
1920.) 

n.SS*.  "  Voltage  coil-  for  elsctric  m-'erj."  New  Antn»rp  Telephone  and 
F^l-rrricJl    Worki      July    J9rd      iBelgium,    July   S4lh.    1900.) 
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10,1-26.     "  lulling  o(  d)nnnio-electric    machines." 
Field.    June  19th,  1918.     (165,806.) 

18  IS. 

993.     "  Telephonic  systems."     E.A.Graham.     Janu.nry   14th,  1919.  ,  (165.8) 

7.456.  "  Telegraphic  receiving  apparatus."  F.  G.  Creed  and  Creed  &  t 
Ltd.     March  25th,  1919.     (165,820.) 

7.457.  "  Telegr;iphic  rweiving  apparatus."  F.  G.  Cree.l  an.l  Creed  &  t 
Ltd.     March  -25th,  1919.     (165,821.) 

7,848.  "  Electro-magnetic  separation  or  concenlr.icic.n  ol  min.  lals."  W. 
Mordey.     .March  28th,  1919.     (165,8-22'.) 

10,1k.     "  Electrolytic  cells."     C.    W.    Marsh.     April    -23rd,   1919.      (165,8-23 

11,202.  "  Thermionic  trdnsmitting  devices  (or  wireless  telegraphy  . 
telephony."    H.    J.    Round.    May    6th,    1919.     (165,824.) 

16,491.  "  Magnetic  chucks."  E.  C.  R.  Marks  (Tail-Pierce  Manulactur 
Co.).    July  2nd,  1920.    (165,831.) 

-21,583.  "Electric  water  heaters."  R.  Frister  Akl.-li,s.  December  i 
1916.     (132,-258.) 
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264.     "Electrical  switches. ■'     Sir    .\.    T.    Daivsun 
January   3rd,  1920.     (165,880.) 

2.808.  "  Controlling  electric  instruments  or  appnr 
lubes."     S.    Brydon.    January  39th,    1920.     (165,888.) 

2,919.  ••  Electric  switches."  G.  Comboni.  January  30lh,  1920.  (C 
lion   date   not  granted.)    (138,866.) 

3,2-20.  "  Electrically-operated  relays  for  use  with  valve  sets  for  transmitt 
wireless  signals."  A.  K.  Macrorie  and  G.  Shearing.  I'ebruary  2nd,  19 
(165,889.) 

3,568.  "Electric  lamp  with  luminous  discharge."  J.  Pintsch  Akt.-G 
April   26lh,    1918.     (Addition    to  135,485.)    (138,642.) 

3.809.  *'  Method  and  apparatus  for  the  electrostatic  separation  of  material 
H.  S.  Hatfield  and  Imperial  Trust  (or  the  iincouragcipcnt  ol  Scienti(ic  £ 
Industrial  Research.  February  7th,  1920.  (Cognate  application  31,-242,  '"" 
(165,892.) 

6,369.  "  Electric  incandescent  lamps."  K.  A.  Feldkamp.  March  2nd,  19 
(165,901.) 

6,414.  "  Sparking  plugs  (or  electrical  ignition  systems."  .A.  Ogd< 
March  3rd,  19-20.     (165,903.) 

8,438.    "  Electric  switches."    H.  C.    Hodges.    March  22nd,  1920.     (165,91; 

8,918.  "  Protective  devices  for  electric  circuits  and  apparatus."  Brit 
Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.).  March  26th,  19 
(165,9-22.) 

9,'2-22.  "  Electric  oscillation  generators."  Western  Electric  Co.,  Ltd.  J 
1st,   1915.     (141,046.) 

9.452.  •'  Cooling  of  electrical  apparatus."  G.-  Schroeder.  April  1st,  19 
(165,936.) 

9.453.  "  Means  for  carrying  off  heat  generated  in  electrical  apparatu 
C.  Schroeder.     April   1st,   19'20.     (165,937.) 

9,487.  "  Magneto-electric  machines."  British  Thomson-Houston  Co.,  Ll 
and    A.    P.    Young.     April    1st,    1920.     (.Mdition    to    142,744.)     (165.938.) 

9,680.  "  Dynamo-electric  systems  for  use  on  automobiles."  British  Light 
and    Ignition    Co.,    Ltd.,    and    E.    O.   Turner.     April   6th,    1920.     (165,945.) 

9,708.  "  Step-by-step  mechanism  lor  electric  motor  starters."  A.  H.  Rail: 
C.  C.  Garrard,  anu  VV.  Wilson.  April  7th,  1U20.  (.Addition  to  139,8f 
(165,947.) 

9,801.  "  Electro-magnetic  couplings."  R.  Erbau.  March  13lh,  19 
(141,360.) 

9,816.  *'  Means  (or  supporting  porcelain  or  the  like  eleilric  light  lining 
a.     P.    Dennis.     .Vpril    Sth,    1920.     (165,955.) 

9,867.  "  Ventilating  s\5tems  lor  dvnamo-electric  machines."  British  The 
son-Houston    Co.,    Ltd.   (General    Electric   Co.).    April    8th,    1920.     (165,957.) 

9,897.  "  Wireless  signalling  svstems."  H.  J.  Round  and  A.  McLell, 
.April  ath,  19-20.     (165,959.) 

9,974.  "  Dynamo-electric  machines."  British  Thomson-Houston  Co.,  Ll 
and    F.    P.   Whitaker.     April    9th,   1920.     (165.961.) 

10,184.  "  Thermo-electric  systems  (or  the  production  o(  electtital  er 
E.    B.    Potter.    April  12th,  1930.    (165,970.) 

10,188.  "Vacuum  tubes."  Siemens-.Sihu.kirl«,Tku  (i.s.  January 
1917.     (141,706.) 

10.217.     "  Automatic    telephony."      1,.    Turcat.      .April    lOlh,    1919.      (141,71 

10,'258.  "  Automatic  telephone  and  the  like  systems."  A.  Labot.  <  A{ 
13th,    1920.     (165,971.) 

10,836.  "Protective  devices  for  electric  circuits  and  apparatus,"'  Bril 
Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.).  .April  19th,  19 
(165,977.) 

11.239.  "  Method  of  and  apparatus  lor  utilising  an  electric  current 
produce  a  m(«lified  current  or  a  correspondingly  modified  magnetic  flu 
Igranic  El.clric  Co.,  Ltd.  (Cutler-Hammer  Manulacturing  Co.).  April  I" 
1920.     (165.985.) 

11.240.  "Apparatus    (or    utilising    an    alternating    current   o(    a    gi\en 
i|uency    to    produce   an    alternating    current  or  alternating    magnetic   (lux 
different    (requencv."     Igranic   Electric    Co.,    Ltd.   (Cutler-Hammer   Manu(act 
ing   Co.).     April    22nd,   1920.     (165,986.) 

11,667.  "  Wireless  telephony  and  telegraphy."  H.  L.  Crow'lher,  L 
McDougald,    H.    Morris-Airey,  and  G.   A.   Irving.    April  27th,  1920.     (1«>,9S 

13,275.  "  S<J(-induction  coils  (or  telephone  circuits."  Soc.  Induslriclle 
T.-lcphones.     May  22nd,  1919.     (143,507.) 

15,083.  "  Impuls.-  transmitters  (or  telephone  sjslems."  Siemens  Bros. 
Co.,   Ltd.,  and   F.  Baker.    June  3rd  19-20.     (166,027.) 


16,094.     "  Vacuum    tube  apparatus   anil    method   o.'  controlling   .sal 
oni's    Wireless    Telegraph    (To.,    Ltd.    June    14th.    1919.     (145,039.) 
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17,556.    "  Electric    vehicles    with    storage    batteries."    A.    Couallol.    Aug 
19th,  1919.     1149.944.) 

18,652.    "Method  and    apparatus  for   radio  signalling.  '     Radio  Corporatr 
January   6lh,    1916.     (146,5-28.) 

19,335.     "  Telegraphy."      Gc 
1916.     (147.432.) 

20,234.     "  Dvnamn.eleclrlc    machines    for  use  on    airrrafl."     Dr.   K.   F     Hu 
r.es.,     B.    Rosenbaum,    and    K.    Rottgardt.     February    1st,    1916.     (IW,*2n.) 

22,2.59.  "  Sparking  plugs  for  internal  combustion  engines."  M.  P.  .Sen. 
r)ctoher  18th,  1919.     (152,321.) 

25,890  "  Method  of  jointing  cable."  Western  El.clric  Co.,  I.ld.,  i 
r,     H.    Vash.     September  Sth.    1920.     (166.061.) 

•27,579.  ".Separators  (or  the  elements  of  electric  slorag.  batteries."  Ph 
delphia  Storage  Battery  Co.  May  I7th,  1919.  (I)iviil...l  application 
143.493.1     (151,650.)  „„        ,  „    , 

31,687.     "  Electric   switches.':    G    F.   Oslins,     Vniemhr,    Hlh,   1.920.     II06,fl 

33,062.  "Telephone  apparatus  let  the  ,1.  .f "  I-  r  I  l.insom.;' June  11 
1!>19.     (154,.'-.3«.) 

1S21. 

348  "  Switchgear  lor  controlling  eli-ctnc 
Brook      luly    lOlh.    1919.     (Divided    jpplicat 

613  "  Ei"ctrode«  lor  introdufing  medica 
Froese.     May   Ifllh,    1019.     (166,637.) 
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It  has  been  establi-shed,  and  in  our  opinion  well  estab- 
lished, that  the  busine.sk  of  an  auditor  is  to  ascertain  the 
true  financial  position  of  a  company  and  to  see  that 
it  is  stated  in  the  accounts  submitted  to  its  members ; 
and  that  his  duty  ends  there. 

He  is  to  ascertain  such  position  not  merely  by  examina- 
tion of  the  books  and  documents  constituting  direct  and 
indirect  evidence,  but  also  by  due  inquiry,  and  by  seeing 
that  the  books  themselves  indicate  the  true  position. 
He  is  not  in  any  respect  a  final  guarantor  of  the  accuracy 
of  the  accounts,  but  what  is  most  important,  he  is  to 
exerci.se  reasonable  earn  and  skill  in  the  performance 
of  his  duties,  and  what  is  reasonable  care  and  skill  is 
a  matter  depending  on  the  particular  circumstances  of 
any  given  case.  He  is  not  liable  for  not  tracking  out 
ingenious  and  carefully-laid  schemes  of  fraud  when  there 
is  nothing  to  arouse  suspicion,  and  when  such  frauds 
are  perpetrated  by  tried  servants  of  the  company  and 
are  undetected  for  j-ears  by  the  directors.  To  hold  ths 
contrary  would  make  the  position  of  an  auditor  intoler- 
able. 

An  auditor  is  not  bound  to  be  a  detective  or  to  ap- 
proach his  work  with  suspicion  or  with  the  foregone 
conclusion  that  there  is  something  wrong.  He  is  a  watch- 
dog, but  not  a  blood-hound.  He  is  justified  in  believing 
tried  servants  of  the  company  in  whom  confidence  is 
placed  by  the  company.  If,  however,  there  is  an}-thing 
to  arouse  suspicion  he  is  to  probe  it  to  the  bottom. 

Such  are  some  of  the  delivered  legal  obiter  dicta  with 
regard  to  the  duty  and  responsibility  of  the  auditor  of 
a  company. 

In  an  article  in  The  Time",  a  writer,  who  evidently 
takes  as  his  text  the  recent  bank  failure,  and  who 
would  convert  most  of  the  foregoing  negatives  into  posi- 
tives, and  thus  create  a  kind  of  prescient  and  omniscient 
man,  states  inter  alia  that  "  the  directors  have  to  show- 
cash  balances  ;  assets  other  than  casii  balances  and  liabili- 
ties. The  audit  as  regards  cash  is  invariably  real  and 
searching  and  the  balances  are  traced  and  vouched.  But 
the  statutory  audit  as  regards  assets  is  a  farce,  because 
the  auditors  are  alloweil  to  take  from  tlie  directors  anv 
figures  the  latter  choose  to  give  them."  The  first  part 
of  the  quotation  indicates  the  mind  of  an  amateur,  and 
the  concluding  part  is  wor.sc  than  gross  hyperbole. 
He  continues:  "It  is  no  part  of  an  auditor's  duty 
to  take  stock,  indeed  in  the  ordinary  case  he  would 
not  be  qualified  to  do  so."  Here  he  is  on  safe 
ground,  and  he  ougit  to  have  added,  among  nther 
things,  that  an  auditor  was  not  necessarily  an  expert  or 
an  authority  on  matters  involving  depreciation  and 
valuation.  .\.  varying  degree  of  trust  is  inherent  in  the 
audit  of  large  undertakings.  Particularly  is  this  de- 
pendence unavoidable  in  manufacturing  undertakings 
producing  and  carrying  a  large  and  varied  a.ssortment 
of  stock-in-trade  and  conversion  stocks,  and  all  that 
can  be  demanded  of  the  auditor  is  the  exorcise  of  reason- 
alile  care  ;iiid  skill  in  spite  of  the  fulniinat ions  ot  the 
Time.s  correspondent.  In  such  cases  the  stock  is  taken, 
checked,  and  valued  by  tlie  staff,  under  the  instructions 
of  the  executive  head.  Everything  in  the  record 
that  can  be  authenticated  is  similarly  performed, 
adequately  certified.  ;ind  approved  by  the  hoard. 
The  auditor's  duty  is  to  examine  such  re<'ord  as 
far  as  he  thinks  it  necessary  in  the  circumstances. 
He  ascertains  the  principle  or  mode  of  valuation 
adopted ;  he  may  refer  to  the  cost  accounts  and  in 
voices  of  the  business,  and  take  other  steps  which  it  is 
impossible  for  us  to  observe  here  in  the  course  of  a  short 
comment.  The  writing-up  of  assets,  whether  fi\ed  or 
301]  D 
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floating,  is  not  difficult  to  trace,  and  the  nature  or  coni- 
lM)sition  of  additions  to  such  speeitic  assets  as  plant,  iiia- 
A'hinery,  and  buildings,  is  readily  ascertainable  by  the 
auditor.   Where,  in  so  far  as  they  can  be  or  are  installed, 
Ihere  may  be  found   varying  systems  of  internal  check 
and  internal  audit  necessarily  conducted  by  special  mem- 
bers of  the  staff  of  the  company,  the  auditor  may  not 
be  so  rigorous  in  the  procedure  of  his  work  as  he  would 
be  in  cases  where  such  safeguards  are  absent,  yet  he  will 
not    fail    to    apply    all    reasonable   and  necessary  tests. 
-  All    auditors    have   their    limitations.       The  velocity  of 
..  human  evolution,  however,  is  so  marked  that  before  long 
.,>ve  may   arrive  at  the  type  of  superman   required,   who 
will  not  be  able  to  make  an  error  even  if  he  works  to  do 
so,  and  whose  opinions  of  a  business,  which  he  does  not 
know   how   to  conduct,   will   be  more  valuable   than  the 
knowledge  and  ability  of  those  who  administer  it. 

So  far  as  the  dutj-  of  the  directors  and  of  the  staff  of 
trading  and  manufacturing  companies  is  concerned,  the 
valuation  of  electrical  goods  stocks  is  a  matter  of  supreme 
importance   in  these   days   of  changing  prices.     During 
.  periods  of  manufacturing  inactivity  stocks  may  be  dis- 
posed  of   profitably,   but  with   full  production  in    pro- 
gress and   prices  on    the    down-grade,   it    is   possible   to 
leave  sources  of  serious  weakness  for  later  balance  sheets, 
..  un-Fess  goods  in  store  are  written  down  to  a  reasonable 
.  figure,  governed   by  actual  costs,   current  suitability  of 
the  .articles  themselves,  the  state  of  the  trade  or  market, 
;  and   so    forth.       These    are   matters    falling    within    the 
purview  of  staffs  and  officials  with  more  or  less  specialised 
technical   knowledge  of  the  trade  with  which  they  are 
concerned.        The  peculiar  times  through  which  we   are 
,  now  passing  throw  a  heavy  duty  and  responsibility  upon 
such  men.      They  must  know  quite  well  that  companies 
or  firms  Avhich    fail    to    reduce    book    values  to  figures 
.  corresponding  to  actual  market  values,  may  repeat,  with 
disastrous  consequences,  the  mistakes,  which  have  been 
some  of  the  outstanding  causes  of  downfall  in  trade  and 
industry  in  the  past. 


Members   of   the    Electro-Harmonic 
The  I-:iectro=        Society  who    read   the  report    recently 
Harmonic         issued  by  the  Executive  Committee  will 
Society.  be  aware  that  the  statement  of  accounts 

for  the  1920'-21  season  showed  a  defici- 
ency of  i;23  lis.,  the  expenses  having  exceeded  the 
receipts  by  that  amount.  To  reduce  expenses  in  these 
days  so  as  to  bring  them  within  the  limits  of  the  income 
is  impossible  if  the  high  standard  of  the  past  is  to  be 
maintained.  The  only  alternative,  therefore,  is  to  raise 
the  annual  subscription,  w-hich  as  the  Executive  points 
out  in  the  report,  has  until  now  remained  at  its  pre-war 
level  of  lOs.  6d.  It  is  our  belief  that  memiiers  will  at 
once  recognise  the  necessity  for  an  increase.  Certainly 
we  feel  that  many  of  them  will  learn  with  astonishment 
that  10s.  6d.  was  the  subscription  rate  for  the  first 
season  of  the  Society  thirty-five  years  ago,  and  that  it 
has  remained  unchanged  until  now!  When  the  half- 
guinea  was  first  introduced  it  was  only  intended  to 
cover  the  cost  of  four  concerts  held  between  January 
and  April.  The  Society  was  then  able  to  carry  on  at 
small  expense,  for  there  were  many  amateurs  among 
the  members  who  gladly  rendered  most  acceptable  ser- 
vice. We  well  recall  that  their  number  included  Messrs. 
T.  E.  fiatehouse,  James  Swinburne,  E.  C.  de  Segundo, 
Alexander  Siemens,  J.  E.  Kingsbury,  and  several  ladies, 
notably  Mrs.  Alexander  Siemens.  Some  of  these  have 
passed  beyond  the  call  of  the  Committee,  or  prefer  the 
less  prominent  jjlace  desired  .by  those,  of  a  retiring  dis- 
position. In  addition  to  this,  as  years  passed  by,  the 
Voncerts  became  .  more  elaborate.  \iTtiste.s*  fees  wfip 
hlgHer. 'larger  rent  had  to 'iie' pa  id  for  flie  j  pncerf  hjill.. 
'the  cost  of  printing  increased',  and  all  these  things  have 
combined  to  make  inevitable  the  advance  which  is  now 
■prqpoped,  if.  as  we  say.  the  musical  entertainment  is  to 
be  maintained  at  a  high  standard  and  is  to  be  as.  en- 
'fhyable  as  in  the  past. 


It  may  be  feared  that  some  members  will  withdraw 
froin  membership,  but  there  will  be  few  who  will  so 
■  fail  to  see  the  value  of  fraternising  under  E.H.  con- 
ditions six  times  in  the  season,  as  to  retire  because 
an  extra  half-guinea  has  to  be  paid.  But  if  there 
siiould  be  withdrawals,  that  fact  alone  is  a  reason 
for  making  the  increase  sufficient  to  cover  any  luss 
of  revenue  due  thereto.  That  there  must  be  some 
increase  is  undisputed  —members  will  not  desire  tlie 
Society  to  run  at  a  loss;  and  in  all  j>robal)ility 
those  who  withdraw  for  lOs.  Gd.  would  do  so  if  the 
advance  were  less  than  that  sum.  It  is  very  desirable, 
in  order  to  give  the  general  body  of  the  membership 
a  series  of  really  good  concerts  in  future  seasons,  that 
the  Society  should  be  put  on  to  a  stable  financial  basis. 
The  new  subscription  rate  (21s.)  should  bring  about 
that  result . 


Profit  and  Loss. 


The  statement  issued  by  the  directors 
of  Fuller's  United  Electric  Works,  Ltd., 
which  we  publish  in  our  financial  pages 
to-day,  will  be  read  with  regret,  and  may  we  add,  sym- 
pathy. A  year  ago  the  directors  were  able  to  recom- 
mend dividends  of  10  per  cent,  on  both  the  ordinary 
and  the  preference  shares.  Extended  manufacturing 
facilities  had  only  just  been  completed,  and  the. capital 
laid  out  thereon  was  expected  to  yield  results  in  the 
then  approaching  year;  indeed,  the  "rapidly  increas- 
ing business  and  the  higher  cost  of  stocks  "  made  it 
necessary  to  proceed  to  raise  further  capital  which  the 
directors  were  of  opinion  could  be  "  profitably  em- 
ployed." The  report  to  this  effect  appeared  in  the 
Electrical  Review  for  July  16th,  1920.  In  addressing 
the  annual  meeting  on  July  lith,  the  chairman  said 
he  was  "  filled  with  optimism,"  and  he  foresaw  that 
the  demand  for  electrical  material  would  increase  by 
leaps  and  bounds  and  fortunes  would  be  made.  The 
limit  to  the  company's  output  would  be  fixed  only  by 
the  amount  they  could  produce.  They  had  more  orders 
than  ever  before  in  their  history,  and  their  output  of 
manufactured  goods  w-as  more  than  double  what  it  was  a 
year  earlier.  On  July  26th  the  issue  of  £200,000  short 
term  notes  was  made  for  the  purpose  of  repaying  the 
bankers'  loan  (£165,320)  and  providing  further  work- 
ing capital.  The  profit  for  the  year  ended  March,  lJ/20, 
was  £48,0-15.  A  year  later  the  a<'couTits  show  a  loss 
of  £129,048.  There  is  not  within  our  memory  a  case 
of  any  electrical  manufacturing  company  suffering  either 
so  rapid  a  change  in  its  fortunes  or  so  great  a  loss  in 
any  one  year.  But  during  the  last  few  years  w«  have 
become  accustomed  to  large  turnovers,  high  prices,  big 
capital,  and  big  profits.  Operations  have  been  on  an 
unprecedented  scale,  and  great  opportunities  have  a)i 
peared  to  be  opening  out  for  those  who  were  prepared 
to  show  a  spirit  of  enterprise  in  taking  advantage  of 
them.  But  while  all  the.se  things  have  been  on  the  gran<l 
scale,  we  have  -  also  been  up  against  the  most  .serious 
conditions  that  liave  ever  faced  industry,  and  tiie  com- 
pany now  under  consideration  has,  by  reason  ot  tlie 
special  class  and  character  of  its  products  and  the 
materials  employed  therein,  as  well  as  by  "  unrestricted 
competition  "  (carbons),  been  heavily  beaten  about  by 
the  tempest  that  has  raged.  The  hopes  of  July,  1920, 
werp  followed  almost  immediately  by  the  motor  trade 
slump  of  August,  and  the  effect  of  that  and  the  series 
of  adverse  influences  all  became  concentrated  in  the  brief 
period  of  the  following  seven  months,  witli  the  unfor- 
tunate result  now  reported. 

Happily,  we  are  writing  at  a  time  when  some  of  the 
dcfiressing  conditions  have  passed  away,  leaving  occa- 
sion to  anticipate  a  much  better  state  of  things.  It  may 
be  that  even  while  the  Eeturn.to  normal  conditions  is 
in  progress  other  concerns  may  have  to  divulge 
■unfortunate  experien.ces.  but  this  need  not  mean  that 
there  is  any  reason-fnr  Hieine  pessimistic  in  regard  to 
the  future  of  Britisli  electrical  industry.  We  live  in 
times  when  it  is  very  easy  indeed  for  conditions  to  gel 
beyond  control,  especially  in  an  expanding  businpss. 
The  directors  of  Fuller's  have  be^n  wise  to  write  down 
stocks  to  meet  changing  prices  and  conditions   and  to 
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write  down  capitiil  to  meet  the  loss  so  far  incurred.  This 
has  heeu  dune  by  reducing  the  value  of  the  ordinary 
shares  from  .£1  to  -Is.  each,  and  the  desire  to  do  the 
right  thing  is  indicated  by  the  circumstance  that  this 
I  class  of  share  is  held  mainly  (as  to  two-thirds  of  the 
■whole)  in  the  family  circle.  The  company  has  been 
passing  through  an  industrial  and  trade  storm  of  un- 
prece<letitcil  viiilcncr.  and  we  wish  it  well  in  the  efforts 
it  is  making  to  weather   the  gale. 


The  i:.T.U.  and 

Noil  uiiiun 

Labour. 


Thk  attitude  recently  taken  up  by  the 
E.T.L'.  with  regard  to  the  connecting-up 
of  installations  carried  out  by  non- 
union labour  has  entered  upon  a  new 
jihase  which  opens  up  possibilities  of  a 
startling  character.  Not  content  with  the  original 
policy,  which  at  least  had  its  limits,  the  London  branch 
of  the  K.T.lf.  has  decreed  that,  even  if  an  electrical 
installation  at  a  kiuema  or  theatre  is  executed  by  mem- 
bers of  the  Union,  that  installation  shall  not  be  con- 
nected to  the  supply  mains  if  the  men  enijiloyed  in  the 
building  are  not  trade  unionists.  .\s  a  result,  the 
Stepnev  Corporation  is  threatened  with  legal  proceed- 
ings for  non-compliance  with  the  terms  of  its  electricity 
Order,  and  all  it  can  do  is  to  instruct  its  engineer  to 
give  orders  for  the  connections' to  l>e  made.  I'nless  the 
iriembers  of  the  K.T.U.  concerned  ignore  the  oi'ders  of 
their  Executive,  it  would  ai)pear  that  the  result  of  such 
an  instruction  will  be  nothing.  The  Union  maintains 
that  a  fundamental  principle  of  trade  unionism  is  in- 
volved, but  this  is  very  unlikely  to  succeed  as  a  plea 
in  the  Council's  defence. 

It  is  an  avowed  object  of  the  PLT.U.  to  secure  control 
of  the  industry,  liut  if  this  means  the  control  of  every- 
thing connected  with  the  industry  in  any  way  whatever, 
the  success  of  the  Union's  policy  would  bring  an  "elec- 
trical era  "  of  a  kind  very  different  from  that  usually 
implied  by  the  term.  It  seems  to  be  a  cardinal  feature 
of  that  policy  to  meddle  with  someone  else's  affairs,  and 
to  produce  discord  where  harmony  reigns.  But  sooner 
or  later  the  meddler  burns  his  fingers — or  gets  an  electric 
shock  —and  the  PLT.U.  Lomlon  Executive  will  one  ilay 
iiave  its  lesson. 


'I'he  Electricity  Conuuissioners  at  the 
Representation  j^dudon  in(|uiry  gave  very  full  oppor- 
of  I.ahour  on  tunity  for  the  E.T.U.  to  put  forward 
London  Joint  its  views  as  to  rej)resentation  on  the 
Llectricity  Joint  Electricity  Authority  for  Lon- 
Aiithority,  don,  if  formed.  As  we  have  already  in- 
dicated in  our  columns,  the  question  of 
giving  re]irt'.senlati(iu  is  not  one  which  should  bo 
lightly  entered  into.  This  need  of  serious  considera- 
tion is  especially  important  seeing  that  the  constitution 
of  the  various  Joint  Electricity  Authorities  in  different 
parts  of  the  countrj-  will  probably  vary  very  much,  and 
include  very  varying  powers.  In  some  cases  the  Autho- 
rities will  ])robably  have  very  lew  direct  employes  and 
very  limited  sco])e  of  operation.  In  other  cases  the  Elec- 
tricity Authorities'  operations  may  cover  "'control  "  of 
existing  undertakings  in  their  areas.  Labour  represen- 
tation on  an  Authority  such  as  the  latter  would  there- 
fore mean  introducing  quite  a  new  feature  into  the  Joint 
Electricity  Authority's  operations,  since  the  control 
would  obviously,  in  a. sense,  extend  to  the  domestic  labour 
arrangements  of  the  individual  undertakings.  If  the 
labour  representation  were  limited  to  representing 
merely  tlip  wrulscrs  win  were  directly  employed  by  the 
Joint  Electrieily  Authority,  this  would  be  one  thing,  but 
if  they  are  to  represent  all  the  workers  in  the  industry 
in  the  area,  this  is  another  matter  altogether.  The 
t.ttfer  Would  mean  that  all  labour  grievances  of  the  area 
Vnuld  l>f  brought  before  the  Joint  Electricity  Authority, 
and  it  is  difficult  to  see  how  in  such  rase  the  Joint  Elec- 
tricity .Authority  can  avoid  becoming  a  sreneral  arbiter 
for  the  settlement  of  all  the  labour  troubles  of  the  dis- 


trict. That  this  would  be  tlie  ease  was.  we  think,  indi- 
cated by  the  evidence  given  by  Mr.  Webb  before  the 
Commissioners.  One  of  the  chief  reasons  wiiy  the  Elec- 
trical Trades  Union  wished  to  be  repre.sented  on  the 
Joint  Electricity  Authority  was  that  at  present  there 
are  no  statutory  powers  enforcing  the  decisions  of  the 
Whitley  Councils  on  the  employers.  It  is  evident,  there- 
fore, that  from  the  Trade-Utiion  point  of  view  the  Joint 
Electricity  Authority  would  be  looked  upon  as  a  body 
whose  task  it  would  be  to  enforce  all  wages  agreements 
upon  the  undertakings  in  its  area.  The  complexity  and 
difficulty  of  such  a  function  is  obvious.  It  is  in  no 
antagonistic  spirit  to  the  claims  of  labour  that  we  make 
these  criticisms.  We  have  always  strongly  supported 
the  Whitley  Councils  as  giving  labour  a  proper  voice  in 
the  industry,  and  we  have  nothing  but  condemnation  for 
undertakings  \vhich  do  not  carry  out  the  decision.s  of 
District  Councils.  We  are  at  one  with  Mr.  Webb  in  his 
deprecation  of  agreements  not  being  carried  out,  but 
we  do  consider  that  a  Joint  Electricity  Authority,  by  its 
constitution  and  functions,  is  not  a  proper  body  to  have 
to  deal  Avith  snch  matters. 


The  imperallive  need  for  prompt  and 
Imperial  Coni=  easy  connnunication  between  all  parts 
munications.  of  the  Empire,  but  above  all  between 
the  Home  Country  and  the  Dominions, 
has  often  been  emphasised  in  our  columns ;  we  have 
urged  that  rates  should  be  lowered  and  facilities  in- 
creased as  fully  as  possible,  not  only  in  the  interests  of 
trade,  important  as  those  are,  but  also  in  the  interests 
of  the  Empire  as  an  organic  whole.  The  sea  which 
separates  the  component  parts  of  the  Empire  is  at  the 
same  time  the  most  effective  bond  between  them,  for  it 
facilitates  the  direct  transport  of  goods  and  persons, 
and  affords  a  safe  shelter  for  that  wonderful  network 
of  submarine  cables  which  has  so  magnificently  served 
the  needs  of  speedy  communication  in  the  past,  and 
"ill  continue  to  do  so  in  the  future.  But  these  ways  and 
means  are  still  inadequate  to  fill  unaided  all  require- 
ments, and  while  the  airship  has  been  invoked  to  accele- 
rate oversea  transit,  the  wireless  telegraph  is  needed  to 
supplement  the  cable  service.  We  look  upon  the  de- 
velopment of  the  Imperial  wireless  chain,  therefore,  with 
the  greatest  interest  and  solicitude,  earnestly  hoping 
that  the  time  will  soon  come  when  all  parts  of  the  Empire 
will  be  jirovided  with  efficient  long-distance  wireless 
stations. 

The  subject  necessarily  c.iiiie  up  fur  discussion  at  the 
recent  Conference  of  Prime  Ministers,  which  adopted  a 
scheme  proposed  by  the  Imperial  Wireless  Telegraphy 
Committee.  It  is  reported  that  the  Australian  Common- 
wealth has  withdrawn  from  participation  in  the  Imperial 
Wireless  Chain,  on  the  ground  that  there  is  no  need  for 
intermediate  repeating  stations,  and  that  direct  com- 
Uiunication  with  the  Antipodes  is  feasible  ;  that  may  be 
the  case,  but  whether  it  is  commercially  practicable  is 
another  question,  and  surely  Australia  would  benefit 
more  by  the  immediate  extension  of  her  means  of  com- 
munication througjh  the  Chain  than  by  waiting  until 
antipodal  transmission  is  established  on  a  sound  worka- 
day basis.  Canada,  South  Africa,  and  New  Zealand  are 
also  omitted  from  the  scheme,  which  therefore  is  only 
nominally  "  Imperial."  In  the  meantime,  other  coun- 
tries are  going  ahead  with  their  own  systems,  while  the 
British  Imperial  Chain  has  made  but  little  progress — 
not  even  the  Home  stations  have  as  yet  been  completed 
by  the  Post  Office,  \vhich  is  in  charge  of  the  system.  It 
was  recently  stated  in  the  Press  tliat  even  in  China  a 
Marconi  temporary  station  was  receiving  almost  daily 
messages  from  the  Marconi  station  in  Cornwall — yet  the 
British  Government,  which  tackled  the  subject  ten  years 
sgo,  has  not  yet  a  single  commercial  wireless  service 
overseas.  The  fact  is  that  the  novernment  is  the  very 
last  authority  that  should  be  permitteil  by  the  nation 
to  embark  upon  an  undertaking  of  this  kind,  which,  if 
it  had  been  left  to  private  enferpri.se.  would  probably 
have  been  in  operation  before  the  war. 
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AUTOMATIC     LIGHTING     SETS. 


By     H.     R.    TAUNTO^. 


One  of  the  most  striking  features  of  post-war  electric 
ligliting  development  has  been  the  large  and  ever-in- 
creasing number  of  electric  lighting  sets  put  upon  the 
market,  as  witness  the  advertising  pages  of  the  Review. 
Practically  all  embody  automatic  features;  and  they 
can  be  divided  into  two  classes — full-automatic,  and 
semi-automatic,  the  latter  largel_v  preponderating. 

Tlie  essential  principle  of  the  full-automatic  set  is 
that  it  starts  up  automatically  umier  certain  pre- 
determined conditions,  and  shuts  down  in  the  same  way 
when  it  is  no  longer  required — an  admirable  object 
lesson  to  Government  departments  !  Probably  the  best 
example  of  this  class,  and  the  best  known — a  pre-war 
pioneer — is  the  .  .  .  But  it  will  be  better  to  avoid 
names,  as  otherwise  it  may  prove  diflicult  to  steer  be- 
tween the  Scylla  of  gratuitous  advertisement,  and  the 
Charybdis  of  libellous  criticism.  Besides,  one  would 
have  to  mention  them  all,  in  fairness,  and  tliat  would 
fill  an  issue  of  the  Review.  The  example  referred  to  is 
standardised  in  a  large  range  of  sizes,  up  to  compara- 
tively large  capacities,  in  both  direct-coupled  and  belt- 
driven  sets.  It  has  an  independent  switchboard,  and 
a  batter}'  of  small  capacity,  floating  across  the  mains. 
This  supplies  current  when  only  a  few  lamps  are  in 
use.  When  the  number  of  lamps  alight  reaches  the  limit 
for  which  the  relay  on  the  switchboard  is  set.  the  battery 
sujjplies  the  necessary  current,  through  a  special  con- 
troller, to  the  suitably  wound  generator,  motoring  it 
to  start  up  the  engine.  Compression  is  released  by 
vaive  lifters  actuated  from  the  controller,  until  the 
engine  picks  up  the  load.  When,  later,  the  number 
of  lights  is  again  reduced  to  the  limit,  the  relay  comes 
out.  the  generator  is  cut  out  of  circuit,  and  the  battery 
again  takes  up  the  supply.  The  same  general  features 
are  common  to  all  full-automatic  sets. 

The  champions  of  this  type  of  lighting  set  ilaiiii,  of 
course,  as  an  outstanding  advantage,  that  nothing  is 
required  of  the  attendant  (who  may  be  as  ignorant  and 
unskilled  as  you  please)  while  the  set  is  in  actual 
operation.  It  can  in  theory  be  l&ft  to  its  own  devices 
for  days  together,  starting  and  stopping  according  to 
the  number  of  lamps  in  use  in  tlie  distant  house.  And 
this  advantage  is  the  only  one  they  can  claim  over  the 
semi-automatic  sets,  which  need  the  presence  of  the 
attendant  at  starting  up.  Against  this  one  advantage 
— at  best  a  verj'  unsubstantial  one — must  be  set  a  num- 
ber of  inherent  disadvantages. 

The  supposed  advantage  we  will  analyse  later — now 
for  the  disadvantages.  Unless  running  on  town's  gas, 
they  have  to  run  continuously  on  petrol,  as  an  auto- 
matic change  over  to  paraffin  is  difficult — almost  im- 
possible. This,  even  in  a  small  set,  is  a  consideration  : 
and  in  large  sets  it  is  a  serious  one.  losing  a  battery  of 
small  capacity,  the  sets  must  be  adjusted  to  start  up 
whenever  a  relatively  small  number  of  lamps  are  in 
circuit,  which  means  that  they  are  running  most  of 
the  time  at  low  efficiency.  As  the  batteries  are  at 
approximately  the  same  voltage  as  the  i^cnerators  during 
normal  running,  they  have  to  receive  a  topping-up 
charge  periodically.  This  is  apt  to  be  neglected,  the 
■ittendant — by  hypothesis,  ignorant  and  unskilled — 
being  instinctively  biased  in  his  neglect  by  tlie  words 
"  fully  automatic."  As  a  result,  tlie  batteries  generally 
get  into  very  poor  condition.  If,  through  some  slight 
mischanoe  or  defect,  the  engine  refuses  to  fire,  or  is 
stiS  or  difficult,  excessive  current  is  taken  from  the 
battery.  Flickering  is  apt  to  occur  unless  the  engines 
are  in  perfect  condition.  Finally,  to  obtain  the  full- 
automatic  features  entails  a  complex  switchgear  with 
relays  and  controllers,  solenoids  and  resistances  galore. 
Hence  trouble,  and  trouble  necessarily  Ijryond  the  com 
petence  of  the  poor,  ignorant  attendant. 

If  the  set  is  well  designed  and  made,  as  in  the  example 
referred  .to    above,   the   possibility    of    trouble  may   be 


minimised,  but  it  is  obviously  more  apt  to  occur  than 
with  the  simpler  semi-automatics;  anrl  when  it  does,  it 
is,  for  tlie  same  reason,  more  apt  to  be  bejond  the  powers 
of  the  attendant,  or  even  the  local  plumber. 

In  one  American  set,  still  almost  unknown  in  this 
country,  the  switchboard,  although  fully  automatic, 
has  been  simplified  practically  down  to  the  level  of  the 
usual  semi-automatic  control.  As  the  makers  claim, 
too,  that  they  have — they  certainly  have  experimentally 
— overcome  the  difficult}-  of  changing  over  from  petrol 
to  paraffin  at  starting,  they  would  appear  to  have  a 
set  which  may  prove  a  serious  competitor  of  the  semi- 
automatics. 

These  undoubtedly  hold  the  market  at  present.  Thrie 
are  a  dozen  different  makes  available  for  every  one  of 
the  full-automatics.  Compact,  simple,  and  economical, 
they  meet  a  general  want,  and  their  field  becomes  wider 
every  day,  as  their  advantages  become  known.  It  is  no 
exaggeration  to  say  that  thousands  of  householders  who 
have  had  these  sets  installed  during  the  last  few  years 
would  still  have  been  using  oil  and  candles  if  theii- 
only  alternative  had  been  the  apparent  complication  of 
an  ordinary  electric  lighting  plant,  and  the  seeming 
necessity  of  an  expensive  skilled  man  to  run  it. 

Although  they  vary  considerably  in  detail,  all  embody 
the  same  principle — of  taking  the  normal  supply  from 
the  battery,  and  charging  up  whenever  it  is  convenient 
to  run  the  engine;  the  automatic  feature  being  that  tiie 
engine  is  shut  down,  in  the  absence  of  the  attendant, 
as  soon  as  the  battery  is  fully  charged,  generally  through 
the  medium  of  an  ampere-hour  meter.  All  of  them, 
too,  are  arranged  to  start  up,  when  the  battery  needs 
charging,  by  the  movement  of  a  switch,  the  specially 
wound  generator  taking  current  from  the  battery,  and 
motoring  the  engine. 

At  present  there  are  more  American  automatic  sets 
on  the  market  than  British.  Generally  speaking,  the} 
are  smaller — J  kW  is  a  favourite  size — and  less  sub- 
stantially built  than  their  British  competitors,  '^^here 
are  exceptions  on  both  sides,  of  course,  but  the  average 
American  set  is  obviously  built  on  the  same  principle  as 
tlieir  cars — good  service  for  a  short  time  at  a  low  first 
cost — then  the  scrap  heap,  to  make  way  for  an  improved 
model.  One  very  widely  advertised  model  has  a  cylinder 
about  the  size  of  a  half-pint  tumbler,  and  is  claimed  to 
be  capable  of  dealing  with  a  50-light  installation.  Ac- 
cording to  the  makers,  it  has  done  it  by  the  thousand 
in  the  States,  so  there  is  no  obvious  reason  why  it  should 
not  do  it  here.  The  average  Englishman,  however,  likes 
to  see  plenty  of  metal  for  his  money,  even  if  it  means 
his  great-grandson  being  landed  with  a  white  elephant  , 
and  our  makers  usually  cater  for  his  taste. 

The  battery  sold  with  American  sets  is  also  on  the 
small  side,  judged  by  our  standards.  Their  rating  is 
certainly  not  the  ten-hour  rating,  down  to  1.8.3  volts 
jier  cell,  usually  adopted  here.  Their  average  160-Ali 
battery  is  something  more  like  what  we  would  call  110 
or  120  Ah.  Some  of  the  cheaper  sets,  indeed,  liave  bat- 
teries which  can  only  he  rated  on  tlicir  "  ignition 
capacity. 

.Vnother  feature  of  the  American  sets  is  that  thr 
almost  always  standardised  at  3'J  volts — a  real  draw- 
liack  for  the  British  market.  Not  only  is  it  difficult  to 
get  32-volt  lamps  from  stock,  but  32-volt  accessories — 
irons,  kettles,  and  so  on — are  almost  impossible.  Again, 
the  low  voltage  eiUails  increased  wiring  costs,  a  dis- 
advantage even  more  marked  in  the  case  of  the  25-volt 
sets   marketed  bv  some  English  makers. 

One  of  the  earliest  of  the  American  sets  has  its  engine 
of  l.J  b.h.p.  air-cooled,  the  radiating  fins  of  the  cylinder 
liein;:  enclosed  in  a  sleeve  through  which  air  is  forced 
by  the  flywheel  fan.  a  principle  which  has  several  imita- 
tors. It  does  away  with  the  sliaht  complications  of 
water  cooling,   and  makes  an  efficient  and  compact  ar- 
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raiigement  where  small  liurse-powers  only  are  concerned. 
The  engine  runs  on  paraffin,  starting  on  petrol.  Igni- 
tion is  from  the  lighting  battery.  The  dynamo — the 
usual  32-volt  machine — is  built  up  as  an  extension  of 
the  crank  case.  The  switchboard  is  simple,  and  provides 
the  standard  features  of  semi-automatic  control.  Tiie 
battery,  of  either  80  or  160  ampere-hour  capacity,  is 
generally  supplied  with  sealed  tops.  The  whole  con- 
stitutes a  workmanlike,  and,  within  its  limits,  efficient 
set,  at  a  very  reasonable  cost. 

But  it  is  ratlier  like  attempting  to  compare  a  "  Ford 
with  a  "Rolls-Royce"  to  compare  such  a  set  with  a 
representative  liritish  example — with,  for  instance,  the 
set  associated  with  the  names  of  two  firms  of  aeroplane 
builders.  As  this  particular  set  is  typical  of  the  best 
British  standards,  it  will  be  interesting  to  describe  it  in 
detail. 

To  begin  with,  the  engine  is  of  3  b.h.p.,  double  the 
usual  American  size.  This,  while  somewhat  increasing 
its  cost,  widens  the  field  of  application  enormously. 
Moreover,  as  it  is  fitted  with  a  pulley  in  addition  to 
an  outside  flywheel,  it  can  be  used — and  the  switchgear 
is  arranged  for  its  use — as  a  power  unit  to  drive  small 
domestic  and  farm  machinery  within  its  scope,  sucii 
as  a  pump,  a  small  saw  for  firewood,  churn,  chaff-cutter, 
pulper,  and  so  on.  It  runs  on  paraffin,  and  is  fittett 
with  a  simple  but  effective  petrol  starting  device,  with 
an  automatic  cliaiige-over.  which  effectually  prevents 
crude  paraffin  being  drawn  into  the  combustion  chamber, 
a  source  of  much  troulile  in  other  sets.  Water-cooling 
is  adopted,  with  plenty  of  jacketing,  and  a  detachable 
cylinder  head.  Ignition  is  by  magneto,  and  it  is  by 
earthing  the  magneto  by  a  contact  on  the  ampere-hour 
meter  when  the  battery  is  fully  charged,  that  the  set 
is  a\itoiuatically  stopped.  The  magneto  is  also  earthed, 
and  the  set  stoppe<l,  if  the  lubricating  oil  in  the  sump 
falls  below  the  minimum.  For  the  rest,  the  engine  is 
of  .standard  four-cycle  type,  medium  speed,  vertical 
pattern,  with  the  clean,  simple  lines  and  massive  con- 
struction that  characterise  British-made  internal-com- 
bustion engines. 

The  dynamo,  which  is  built  up  on  an  extension  of  the 
main  shaft,  with  an  outer  bearing,  is  of  the  usual  series 
shunt  wound  type,  H  kW,  50  volts,  with  a  normal 
iiia.xinuim  output  of  22  amperes  at  70  volts  when  cliarg- 
ing. 

It  is  in  the  switchlxiard  that  this  particular  set  out- 
strips its  American  competitors  and,  indeed,  shows  tiie 
way  to  its  British  ones.  In  the  first  place,  it  is  totally 
enclosed,  and  this,  combined  with  the  fact  that  it  has 
no  porcelain  parts — all  insulation  is  mica  on  iron — 
and  no  copper  strip  contacts  to  work  loose,  makes  it 
immune  from  accidental  damage,  and  proof  against 
vibration.  The  only  external  features  are  the  dial  of 
the  anipere-hour  meter  and  the  two  levers  operating  the 
rotary  switches.  These  switches  are  of  the  lift-controller 
type,  with  shaped  segments  mounted  on  a  cylinder  and 
making  (tontact,  in  different  jiositions  of  the  levers,  for 
the  various  operations  of  starting,  charging,  running 
to  lights,  and  so  on.  A  valuable  feature,  and  one  that 
appears  to  be  unique,  is  the  provision  made  for  cutting 
out  the  end  cells  of  the  battery  if  lights  are  in  use  while 
the  battery  is  being  charged.  In  most  automatic  sets 
there  is  no  alternative  to  charging  during  daylight  only, 
or  over-running  the  lamps.  In  a  25  or  32-volt  set,  the 
over-running  is  perhaps  not  a  serious  matter,  but  in 
tlie  standard  50-volt  set  it  beconies  an  expensive  draw- 
back. 

A  battery  of  any  make  or  capacity  between  about  75 
Ah  and  200  Ah  can  be  used  with  this  set,  the  engine 
governor  being  set  for  the  normal  charging  rate. 

Such  a  semi-automatic  set — and  the  best  of  its  com- 
petitors only  differ  from  it  in  degree — has  every  advan- 
tage claimed  for  the  full-automatic  sets  with  the  one 
exception  that  it  will  noi  start  up  automatically.  And 
tliat  advantage  is,  at  best,  a  very  shadowy  one.  The 
owner  or  attendant  of  a  full-automatic  set  has  to  visit 
it  from  time  to  time  to  clean  it,  to  oil  it,  to  fill  up  the 
petrol  tank.  While  he  is  doing  that,  is  it  so  much 
trouble  to  press  a   switch,   and  start    up   the  engine  for 


a  battery  charge/  Kveu  if  he  does  not  visit  the  engine 
room  for  these  purposes  as  often  as  is  necessary  to 
charge  the  battery,  vet  there  are  few  who  have  suffi- 
cient faitii  in  their  full-automatic  sets  to  keep  theiu 
comfortable  without  a  visit  to  the  engine  room  eillier 
just  before  or  inuiiediately  after  starting  up.  So  again, 
wiiy  not  press  a  switch  on  the  set,  instead  of  in  the 
house,  and  have  done  with  it  !  For  that  is  all  it  amounts 
to.  So  much  for  the  claimed  advantage.  The  attendant 
disadvantages  we  have   already  considered. 

If  one  could  liave  an  automatic  set  with  all  the  fea- 
tures of  the  almost  ideal  semi-automatic  set  alluded  to 
above,  with  the  following  further  advantages: — (a) 
Automatic  starting,  controlled  not  by  tlie  number  of 
lights  in  use,  but  l)y  the  state  of  the  Itattery.  {Ij)  Auto- 
matic change  over  from  petrol  to  paraffin,  (c)  Auto- 
matic replenishment  of  the  running  supjjlies  from  large 
storage  tanks  of  fuel  and  luliricant.  And  finally,  com- 
plete enclosure  from  dust  and  dirt — tlien,  indeed,  we 
would  have  a  really  fully-automatic  set,  which  could  be 
left  to  its  own  devices  for  months  at  a  time ;  until,  in 
fact,  it  was  necessary  to  decarbonise  it.  And  if  it  could 
be  produced  at  a  price  not  exceeding  that  of  the  best 
semi-automatics,  it  would  sweep  the  market. 

At  present,  considering  the  types  actually  available, 
the  verdict  of  this  article,  as  between  full-automatic  and 
semi-automatic  sets,  is  all  in  favour  of  the  latter ;  a 
verdict  which,  to  judge  by  the  comparative  numbers 
available  and  actually  installed,  is  emphatically  en- 
dorsed liy  the  liuying  public. 


THE     DUTY     OF     THOSE     WHO     SUPPLY 
ELECTRICAL     FITTINGS. 


BV     .\    LeUAI,    t'u.NTRIBlTllK. 


Ax  electrical  contractor  who  sells  and  installs  a  fitting 
in  tlie  house  of  a  private  consumer  is  sometimes  troubled 
to  know  the  precise  extent  of  his  liability.  A  piece  of 
electrical  apparatus  is  not  like  a  table  or  a  chair  which 
can  be  taken  into  and  used  in  any  house  without  any 
risk  of  danger  to  the  house  or  its  occupants.  It  can 
(lulv  be'  used  in  connection  with  and  by  means  of  the 
system  already  installed,  wliich  may  consist  in  part  of 
the  mains  of  the  supply  company  and  in  part  of  ap- 
paratus belonging  to  the  consumer.  The  consumer 
probably  knows  very  little  about  electricity.  He  has 
lieard  that  an  electric  stove  is  the  thing  to  have,  and 
rushes  off  to  buy  one  out  of  hand.  What  is  the  duty 
of  the  contractor  who  supplies  it?  There  are,  of  course, 
certain  obvious  matters  with  regard  to  which  he  must 
be  completely  satisfied  before  he  installs  it  and  makes 
the  necessary  connections.  But  is  it  any  part  of  his  duty 
to  inquire  whether  all  the  apparatus  on  the  consumer's 
premises  is  in  proper  order  and  of  sufficient  capacity 
properly  to  woi'k  the  stove'! 

The  following  is  a  type  of  case  which  will  often  occur 
in  practice.  A  consumer  buys  a  radiator,  saying  that 
he  has  a  heating  circuit  in  his  house.  All  he  asks  is 
that  an  instrument  of  a  stated  kW  capacity  shall  be 
supplied  and  connected  up.  The  firm  from  which  he 
buys  makes  no  inquiry  as  to  the  capacity  of  the  trans- 
former. It  turns  out  that  the  transformer  (which  be- 
longs to  the  supply  authority)  is  of  insufficient  capacity 
and  is  damaged.  This  painful  fact  is  discovered  by  an 
inspector  of  the  supply  authority  on  his  next  visit.  Ha 
reports  the  matter,  and  a  IjIII  for  repairs  is  sent  in  to 
tjie  consumer.  Is  he  liable!  Can  he  shift  any  part  of 
his  liability  on  to  the  electrical  contractor]  We  have 
put  the  case  of  a  radiator,  but  it  is  obvious  that  a 
similar  (piestion  might  arise  in  relation  to  other  forms 
of  electrical  apparatus,  e.g.,  a  carpet  sweeper,  a  wash- 
ing machine,  or  any  other  labour-saving  device  which 
the  modern  housewife,  worried  by  the  servant  problera, 
is  so  eager  to  buy. 

As  to  the  liability  of  the  consumer  in  the  case  above 
quoted,   it   may  well  be  that  the  installation   of   a  usw 
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uiacLine  will  necessariJ}-  involve  on  increased  demand 
upon  the  mains,  of  which  due  notice,  should  be  given 
to  tlie  supply  authority.  The  consumer's  contract 
usually  provides  that  such  notice  shall  be  given,  and 
fjiilure  to  comply  with  this  provision  may  entail  the 
supply  being  cut  off.  In  these  circumstances  it  will 
obviously  be  prudent  for  an  electrical  contractor  to 
inquire  of  his  customer  whether  such  notice  has  been 
given  :  but  we  do  not  think  that  he  is  under  an}'  duty 
to  make  such  inquiry,  particularly  in  a  case  where  (as 
in  tliat  above  suggested)  the  premises  ai'e  already  pro- 
vided with  a  heating  circuit. 

Whether  notice  be  given  or  not  it  is  conceived  that 
if  damage  is  done  to  apparatus  of  the  supph-  authority, 
the  consumer  will  be  liable  unless  he  can  show  that  the 
damage  arose  through  some  defect  in  that  apparatus 
for  which  he  was  not  responsible.  In  the  case  suggested 
the  overloading  of  a  transformer  would  be  a  matter  for 
which  the  consumer  might  be  held  responsible,  and  this 
although  he  had  taken  over  that  transformer,  together 
with  other  apparatus  of  the  supply  authority,  from  a 
former  tenant  of  the  house.  He  could  only  escape 
liability  by  showing  that  the  transformer  was  already 
damaged  when  he  entered  the  premises. 

It  remains  to  consider  whether  he  can  pass  on  the 
liability  to  the  electrical  contractor.  If  it  is  the  duty 
of  an  electrical  contractor   to  esnmine   <iU  the  esistinsr 


apparatus  on  a  consumer's  premises  in  order  to.  see 
whether  it  is  sufficient  and  in  good  order,  and^  thtough 
liis  failure  to  discharge  this  duty,  damage  occurs,  then 
he  will  be  liable. 

Thai  he  is  under  xvnu  duty  to  the  eonsumer  is  rea.«ioii- 
ably  iilain.  He  is  called  in  as  aiv  expert,  and  it  is  an 
implied  term  of  his  contract  of  sale  that  he  shall  supply 
apparatus  which  will  work  properly  irt  the  surround- 
ings in  which  it  is  to  be  placed.  He  must  do  what  is 
reasonably  necessary  in  order. to  en.sure  that  the  article 
which  he  supplies  is  adapted  to  its  purpose,  and  that 
the  heating  circuit  is  sufficient  for  the  purpose.  It  is 
not  easy  to  lay  down  definite  rules  as  to  what  he  should 
do  in  order  to  test  the  heating  circuit.  He  might  do 
enough  if  he  were  to  satisfy  himself,  by  looking  at  the 
ampere  meter  controlling  the  wall  sockets,  that  it  was 
safe  to  connect  the  radiator  on  that  circuit.  On  the 
other  hand,  if  it  were  considered  by  men  of  experience 
to  be  necessary  to  examine  the  transformer,  it  wouhl 
be  the  duty  of  the  contractor  to  examine  that  instru-. 
ment  in  order  to  see  that  it  would  not  be  overstrained.' 
As  was  indicated  at  the  besiinnino:  of  these  notes,  it 
must  never  be  assumed  that  the  consumer  knows  very 
much  about  electrical  matters,  and  when  he  employs 
an  electrical  contractor  he  is  entitled  to  rely  on  his 
skill  and  knowledge  of  the  conditions  under  which  any 
particular  machine  will  work  propei-ly. 


ELECTRICITY     DISTRICT     INQUIRY     PROCEDURE. 


IxEViT.-iBLT  there  will  be — it  is  already  l)eginning — an 
outcry  that  the  expenditure  for  London  only  of  seven 
weeks  of  the  time  of  the  Electricity  Commissioners,  a 
bev}-  of  electrical  engineers  of  the  foremost  rank  and 
scale  of  fees,  an  even  larger  group  of  counsel  and  solici- 
tors, and  a  number  of  other  people  who  are  mostly  not 
at  the  inquiry  for  health  or  anmsement,  is  an  extrava- 
gant and  wasteful  expenditure  of  energy  and  cash.  It 
may  be  admitted  that  the  cash  value  of  the  inciuiry 
will  total  up  to  some  few  tens  of  thousands  of  pounds. 
Whether  the  expenditure  can  be  rightly  classed  as  waste- 
ful depends  upon  the  result.  Prima  facie,  the  achieve- 
ment of  the  object  of  the  inquir\-,  the  provision  of  a 
cheaper  and  more  abundant  supply  of  electrical  energy 
for  the  seven-odd  million  inhabitants  of  the  delimited 
London  district,  approximately  '10  per  cent,  of  the  popu- 
laticui  of  the  l.'nited  Kingdom,  is  well  worth  a  consider- 
able expenditure  in  the  preliminary  survey.  Such  a 
survey  should  show  the  right  way  in  wliicli  to  solve  the 
problem,  and  is  likely  to  cost  less  th:ni  a  method  of 
trial  and  erior  which  may  result  in  much  heavier 
fruitless  ex]>eticliture,  or  equally  expensive  delays  in 
arriving  at  the  riijlit  solution.  It  seems  to  show  some 
lack  of  a  sense  of  proportion  to  condemn  the  proceeding 
simply  because  it  costs  a  sum  which, While  large  in  itself, 
is  a  small  fraction  of  the  financial  value  of  the  possible 
benefits  which  may  result. 

Rut  making  full  allowance  for  this  view,  it  is  a  fair 
(liie.stioiL  whether  the  actual  ]jrocediirc  adopted  is  either 
that  best  calculated  to  achieve  the  desired  le^ult,  or  the 
most  economical  way  of  arriving  at  it 

The  Ministry  of  Transport  and -the  Klectricitv  Com- 
missioners have  not,  so  far,  seen  tit  to  exercise  the  powers 
to  make  rules  for  the  holding  of  these  Electricity  District 
inquiries  which  are  given  them  by  Section  .'U  of  the 
Electricity  (Supply)  .\ct.  ]')19.  '  U'efore  the  first  inquily 
was  held,  no  one  had  any  official  guidance  as  to  the  forni 
of  procedure  to  he  followed.  Even  now  there  is  only 
tlie  guidance  of  former  inquiries,  aiul  if  any  dispute 
arises  on  a  question  of  procedure  it  falls  to  the  Com- 
missioners then   and  there  to  settle  it. 

The  disa<ivantage  of  this  lack  of  guidance  was  shown 
in  the  very  first  iiwiuiry,  when  Mr.  Faraday  Proctor, 
as  the  exponent  of  the  only  scheme  put  forward,  was 
told  by  the  Commissioners  that  he  was  at  a  great'  dis- 
advantage   in    not   having    the     as,sistance    of     counsel. 


though  nothing  in  the  .U-t  or  in  any  notii'C  issued  by 
the  Commissioners  requires  that  there  shall  be  sucli 
assistance. 

Apparently  the  Commissioners  have  preferred  to  allow 
procedure  to  develop  under  their  guidance,  rather  than 
t  >  give  it  a  considered  pre-determined  form.  They  have, 
however,  shown  by  their  actions  and  utterances  the 
kind  of  )iroeedure  which  they  consider  desirable,  and 
it  is  a  fair  criticism  to  say  that  to  some  onlookers  the 
liarticulur  forms  which  tliey  are  shaping  seem  to  be 
iia.sed  on  some  iiiiseonce|)tions  of  their  own  position, 
of  the  position  of  parties  who  either  submit  or  oppose 
schemes,  and  of  the  spirit  of  the  Act. 

Taking  the  course  of  the  London  inquiry,  it  may  he 
said  that  the  procedure  adoj)ted  is  luddelled  on  tl^at  of 
Parliamentary  Committees  on  Private  Bills,  with  some 
reminders  of  that  of  civil  courts. 

The  Commissioners  are  particularly  sijlicitous  to 
maintain  a  judicial  attitude.  On  several  occasions  it 
has  been  said  from  the  chair  that  the  Commissioners 
have  before  them  evidence  to  a  certain  effect,  and  that 
unless  such  evidence  is  countered  by  some  on  the  other 
side  they  are  bound  to  regard  that  evideiu'e  as  u  corri'ct 
statement  on  the  point  at  issue. 

That,  of  course,  is  the  correct  attitude  fur  a  civil 
court,  but  not  quite  that  for  a  Parliamentary  Com- 
mittee, which  is  entitled  and*  bound  to  consider  broad 
issues  of  |iul)li<>  interest  anil  policy,  as  well  as  the  evi- 
dence tendci-eil  liy  the  promoieis  an<l  o]iponents  of  a 
private    Bill, 

But  the  Electricity  Commissioneis  are  not  in  the  posi- 
tion either  of  a  civil  court  or  of  a  Parliamentary  Com- 
mittee. A  civil  court  usually  has  to  decide  some  dispute 
between  litigants,  on  the  facts  cstulilislied  by  the  evidence 
tendered  by  the  parties,  applying  to  those  facts  and 
the  arguments  drawn  from  them  by  counsel,  established 
jiriiiciples  of  common  and  statutory  law.  In  general 
the  evidence  it  has  to  deal  with  i»;  evidence  of  factt. 
Tlieic  may  lie  in  some  cases  evideme  of  opbiion  and 
estimate,  iiut  this  is  always  secondary  to  evidence  of 
fact.  The  practice  of  cross-examination  as  developed 
in  British  courts  of  law  is  eminently  successful  in  test- 
ing evidence  of  facts,  including  tlie  memory  and  pre- 
possessed notions  of  witnesses.  It  is  not  so  satisfactory 
in  testing  evidence  of  opinion  and  estimates  or  forecasts 
of  future  events,  in  which  the  reputation  and  experience 
of    the    witnesses    are    inqmrtant     factors..      Clearly   tli£- 
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Commissioners  arencft  in  the  position  of  judges  who 
have  to  decide  a  dispute  between  litigants, 
■  Neither  are  they  in  the  position  of  a  Parliamentary 
Committee  considering  a  private  Hill,  or  a  group  of 
tonipctitivc  15ills.  A  Parliamentary  Committee  ha.s  to 
decide  in  the  first  place  whether  or  no  the  "  preamble  i.s 
proved."  That  is  to  say,  whether  the  promoters  of  the 
Itill  have  made  out  a  sufficiently  good  case  in  the  public 
interests  to  justify  Parliament  in  conferring  upon  them 
the  statutory  powers  necessary  to  carry  out  their  pro- 
))osals.  After  deciding  that  the  preamble  is  proved  they 
iiuve  to  consider  wliether  and  how  interests  that  may 
be  affected,  private  or  public,  have  to  be  safeguarded 
by  compen.sation  and  in  other  ways. 

The  Conuuissioners  are  not  in  that  position.  They 
liave  already  by  their  notices  under  the  Act  decided 
that  a  certain  area  should  be  delimited  as  an  electricity 
district,  and  that  it  is  necessary  that  the  organisation 
of  electricity  supply  in  that  area  should  be  improved. 
That  is,  they  have  declared  the  preamble  proved.  Fur- 
ther, they  are  not  limited,  as  a  Parliamentarj'  Com- 
mittee is  limited,  to  considering  the  definite  schemes 
put  before  them.  They  need  adopt  no  such  scheme. 
There  may  be  no  scheme  put  before  them.  They  may 
Ihi'iuselves  formulate  a  scheme,  which  may  or  may  not 
embody  the  jiroposals  of  the  schemes  submitted.  No 
Parliamentary  Committee  does  this.  It  may,  indeed, 
delete  some  physical  features  or  some  of  the  powers 
suuglit  for  in  a  private  Bill,  and  to  that  extent  may 
modify  tlie  promoters'  proposals,  but  it  cannot,  or  at 
least  does  not,  turn  the  Bill  presented  for  its  considera- 
tion into  an  essentially  different  measure. 

A  Parliamentary  Connuittee  is  a  more  or  less  expert 
body  on  the  "practice  of  Parliament"  on  the  extent 
and  limitations  of  the  powers  which  can  be  properly 
given  to  various  classes  of  promoters,  and  it  has  avail- 
able the  ex)ieit  advice  of  Speaker's  counsel,  other  officers 
(if  Parliament,  and  reports  from  the  Government  De- 
partments concerned.  It  is  strong  on  questions  of  pre- 
cedent and  the  public  interest.  But  it  is  not  expected 
lo  be,  and  generally  is  not  a  body  of  experts  on  the 
technical  features  of  the  particular  Bill  which  it  is 
lonsidering.  For  this  reason  alone — and  there  are 
<itiiers — it  does  not  attempt  to  turn  a  promoter  s  Bill 
into  its  own  Bill,  though  it  may  modify  its  details. 

The  Electricity  Commission,  on  the  other  hand,  is  a 
body  of  men  highly  qualified  by  special  knowledge  and 
experience  not  only  to  judge  the  merits  of  schemes 
submitted  to  it,  but  to  prepare  schemes  itself,  and  it  is 
its  duty  to  do  that  in  certain  circumstances.  It  is 
hardly  necessary  to  say  that  these  qualifications  cover 
the  engineering,  legal,  financial,  and  administrative 
aspects  of  schemes  for  the  better  organisation  of  elec- 
tricity supply.  The  Commission  is  .so  constituted  as  to 
bt!  fully  competent  to  exercise  its  own  judgment  as  to 
the  general  form  of  such  an  organisation,  the  constitu- 
tion and  powers  of  the  body  which  is  to  administer  it, 
and  the  relationship  which  is  to  exist  between  that  body 
and  those  already  engaged  in  the  electricity  supply  in- 
dustry within  the  particular  area  under  consideration. 
It  lias  open  to  it  all  the  official  and  publislied  records 
relevant  to  the  subject.  It  can  obtain  otlier  iufiirmatidii 
and  evidence.  Hence  it  is  not  correct  to  say  that  the 
Commission  can  only  act  on  evidence  formally  laid 
before  it.  It  is  an  expert  body  empowered  to  put  befoi'e 
Parliament  for  confirmation  the  scheme  it  considers 
iiinst  likely  to  achieve  the  desii-ed  object  in  each  case. 
It  is  bound  to  utilise  the  knowledge  and  experience  of 
its  own  members  in  the  formulation  of  these  schemes. 

it  seems,  therefore,  that  the  procedure  at  the  inquiries 
should  be  modelled  to  fit  these  facts.  The  question  is 
\\liat  alterations  should  be  made  which  are  calculated 
to  save  time  and  money  witiiout  any^  sacrifice  of  the 
clearness  and  fullness  with  which  the  cases  of  promoters 
and  opponents  of  schemes  are  put  liefore  the  Commis- 
sioners. 

In   tiie   first    place,    it  must   be   remembered    that   the  . 
necessity  of  some  improvement  in   the  organisation   of 
electricity  supply    has    already   been    decided   upon   by 
tiie   Commissioners,  \vho  presumably  will  consider   any 


schemes  submitted  to  them  from  that  point  of  view. 
Logically  this  would  cut  out  any  objections  or  proposals' 
of  a  purely  negative  character,  sucfi  as  proposals  from 
particular  authorised  undertakers  that'  their  areas  of 
supply  should  be  omitted  from  the  operation  of  any 
scheme  hf.cause  they  at  least  in  their  own  territory  have 
done  and  are  prepared  to  do  everything  necessary.  But 
as  the  inquiries  cover  proposals  to  vary  the  provision- 
ally delimited  area  by  either  deletion  or  accretion,  it 
may  be  difficult  entirely  to  exclude  pleas  of  this  kind. 
The  issues  raised  should,  however,  be  narrowed.  Pleas 
for  exclusion  from  the  delimited  district  because  none 
of  the  schemes  submitted  promise  any  benefit  to  a  par- 
ticular area,  are  clearly  misconceived.  It  is  the  duty 
of  the  Commissioners  to  formulate  schemes  which  will 
benefit  the  whole  of  the  areas  included  in  the  delimited 
district.  It  therefore  seems  that  there  should  be  some 
definition  of  the  grounds  upon  which  objections  to  the 
area  of  the  district  will  be  taken  into  consideration. 

It  would  perhaps  be  too  drastic  to  suggest  that  there 
should  be  any  limitation  to  the  representation  of  pro- 
moters and  objectors  by  counsel  and  solicitors.  Some 
counsel,  it  may  be  fully  admitted,  do  help  the  Commis- 
sioners in  various  ways.  Others  seem  to  waste  time. 
But  it  may  be  suggested  that  a  great  deal  more  would 
be  gained  than  lost  by  a  severe  limitation  of  cross-ex- 
amination by  counsel.  The  Commissioners,  it  has  been 
abundantly  prove<l  at  the  London  inquiry,  are  very  well 
able  to  examine  witnesses  themselves,  and  the  demeanour 
and  answers  of  witnesses  to  questions  from  the  tribunal 
are  markedly  different  from  the  answers  given  and  de- 
meanour shown  towards  "  hostile  "  counsel.  Much 
more  helpful  to  the  object  of  the  inquiry  too. 

The  fact  is  that  there  ought  to  be  no  question  of 
hostility  at  all,  and  it  seems  to  lie  in  the  powers  and 
rights  of  the  Commissioners  to  make  this  clear  at  the 
outset. 

There  is,  or  there  should  be,  only  one  object  or  all 
tiie  parties,  i.e.,  to  assist  the  Commissioners  in  devising 
a  scheme  which  will  improve  the  organisation  for  the 
supply  of  electricity  in  the  district.  Merely  obstructive 
or  negative  utterances  are  out  of  place,  and  should  not 
be  allowed  to  take  up  much  time.  Discussions  as  to 
whetlier  certain  proposals  in  a  scheme  are  ultra  vires  of 
tlie  Act  of  1919,  or  any  other  Act,  seem  particularly  out 
of  place.  First,  because  the  Commissioners  with  the 
legal  and  official  advice  open  to  them  are  most  unlikely 
to  submit,  and  Parliament  is  most  unlikely  to  approve 
ail}'  scheme  which  conflicts  witli  the  1919  Act,  or  the 
general  and  special  law.  Secondly,  because  any  scheme 
approved  by  Parliament  will  "  have  effect  as  if  enacted 
in  "  the  Act  of  1919  (Section  7  (2>  E.  (S.)  Act,  1919). 
So  that  if  it  becomes  virtually  part  of  that  Act,  it 
cannot  be  ulfra  vires  of  it.  There  are  quite  a  number 
of  people,  including  the  Commissioners,  and  the  two 
Houses  of  Parliauient,  who  will  look  out  sharply  that 
the  Orders  approved  do  not  coiiHict  with  the  main  pro- 
visions of  tliat  Act,  and  such  points  shoulil  be  left  to 
them. 

There  is,  however,  another  consideration  which  gives 
powerful  support  to  tlie  general  plea  for  shortening 
the  procedure  and  limiting  the  issues  at  these  inquiries. 

When  the  Commissioners  have  approved  or  themselves 
formulated  a  scheme,  they  have  to  publish  it,  and  to 
hold  a  local  inquiry  thereon  (E.  (S.)  Act.  1919,  S.  5  (4)). 
So  there  will  then  be  an  opportunity  for  everyone  con- 
cerned to  offer  his  views  upon  one  definite  considered 
scheme,  tiie  outcome  of  the  Commissioners'  consideration 
of  what  they  have  heard  in  the  preliminary  inquiry, 
all  other  sources  of  information  open  to  thtin.  and  their 
own  expert  judgment.  Criticism  and  discussion  of  such 
a  single  concrete  sclieme  will  he  much  better  directed 
and  more  fruitful  than  the  somewhat  confused  encounter 
wliich  has  been  poing  on  for  the  last  seven  weeks,  in 
which  the  promoters  of  every  snheme  have  been  op- 
]ioTients — more  or  less — of  every  rther,  and  all  have  had -^ 
to  encounter  objections  from  mntiy  other  mm  iters.  One 
advantil^e  will  be  that  there  is  a  single  Scheme,  not 
subject  to  alteration  f  rom  ■  day  to  day,  tU'til  no  oiia- 
can  say    that  he  stands  for  any   scheme   as  fuhiniticd^ 
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aud  no  one  can  ha  quite  certain  wliat  the  schemes  under 
consideration  are.  Nothing  has  be«n  more  confusing 
than  these  sudden  alterations,  and  one  may  suggest  that 
the  Commissioners  will  save  time  in  future  inquiries 
if  they  tighten  up  procedure  in  respect  of  alterations 
after  schemes  have  been  submitted.  It  is  the  fact  tliat 
no  scheme  for  London  submitted  to  the  Commissioners 
on  March  .fist  i.'i  that  tliey  arc  now  asked  to  consider. 
Even  the  "  supplementary  particulars  "  asked  for  by 
the  Commissioners  n^ade  material  alterations  in  the 
schemes  as  submitted.  The  original  "  teciinical  scheme  " 
agreed  on  by  three  of  tiie  promoters  has  gone.  The  area 
to  which  it  is  to  be  applied,  in  two  of  these  three  cases 
at  least,  is  not  that  of  the  delimited  district,  which  tliese 
three  promoters  originally  accepted.  Most  embarrassing 
of  all — to  the  said  promoters — the  ostensible  grounds 
for  the  alteration  to  the  original  technical  scheme  have 
vanished  in  view  of  the  declarations  of  other  jjarties. 
It  may  be  suggested  that  the  Commissioners  already  feel 
the  necessity  of  making  some  rules  of  procedure  for 
future  use  whicli  will  minimise  such  confusing  clianges. 


For  positive  suggestions  to  save  time  aud  expense  it 
seems  as  though  the  procedure  might  be  made  rather 
that  of  a  Conference  of  promoters  of  and  objectors  to 
schemes,  that  each  party,  by  counsel  if  desired,  and  by 
at  least  one  witness,  should  explain  its  schemes  and 
objections,  that  examination  by  the  Commissioners 
should  take  the  place  of  cross-examination  (counsel  hav- 
ing the  right  to  suggest  questions  which  the  Commis- 
sioners might  or  miglit  not  put),  and  that  the  closing 
speeches  of  counsel  or  other  representatives  of  the  parties 
should  be  limited  to  specific  ]ioints  to  be  indicated  by  the 
Commissioners. 

It  may  be  recalled  that  the  Commissioners  liave  powers 
to  require  the  attendance  of  witnesses  and  tlie  produc- 
tion of  documents,  also  to  take  evidence  on  oath,  whicli 
powers  they  have  not  so  far  seen  fit  to  exercise. 

Some  recognition  in  the  rules  of  procedure  and  Uie 
conduct  of  the  inquiries,  that  the  Commissioners  are 
neither  a  Court  of  Law  nor  a  Parliamentary  Committee, 
but  an  expert  triljunal.  would  further  tend  to  shorten 
tlie  proceedings. 


ELECTRIC    ARC    WELDING    IN    THE    MANUFACTURE    OF    NEW    BOILERS. 


As  will  be  well  knowti  to  our  readers,  a  great  deal  of 
work  has  been  carried  out  in  the  repair  of  boilers  by 
electric  welding.  During  the  last  ten  years  its  applica- 
tion has  been  gradually  extended  until  now  there  is 
no  doubt  that  whenever  wasted  parts  have  to  be  made 
good  this  method  is  preferable  to  any  other,  being  more 
efficient,  clieaper,  and  taking  much  less  time  than  any 
other  method  of  repair. 

When    tiie  beat  methods  are  employed,    and   when  the 
«oik   i^  put  in   the  liands  of  (liose  who  have  specialised 


Hawthorn-Wyber  welded  boiler,  and  a  photograph  of 
the  first  of  this  tyj)e  is  repi-odui'ed  in  tig.  1.  The  boiler 
was  specially  designed,  and  the  design  has  been  protected 
liy  letters  patent.  From  the  details  shown  in  fig.  2 
the  methods  employed  will  be  perfectly  clear,  and  it  will 
be  seen  that  the  construction  is  very  much  simplified 
liy  employing  welded  in  place  of  riveted  joints.  It 
will  be  noted  that  the  flanging  of  the  end  plates,  a  diffi- 
cult and  expensive  operation,  is  altogether  dispensed 
with,  as  is  also  the  flanging  for  the  combustion  chamber 
joints.  The  saving  in  coal  consumption  alone  in  the 
plate-heating  furnace  for  levelling  and  annealing  the 
flanged  end  plates,  is  estimated  at  about  20  tons.  In 
the  size  of  boiler  illustrated  when  riveted  joints  are  used 
there    are    '290   rivet    holes.    I..'!12    in.    diameter,    to   be 
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in  it.  excellent  results  are  obtained  and  repairs  can  in 
many  cases  be  made  in  such  a  manner  that  the  boiler 
i»  as  good  as  new.  We  have  been  informed  of  one  case 
where  new  furnaces  were  ordered  for  a  boiler  in  191."?, 
in  case  certain  electric  welding  repairs  should  not  be 
found  reliable.  Cp  to  the  end  of  1920  there  had  been 
no  necessity  to  fit  tlie  new  furnaces. 

In  view  of  the  success  with  repair  work  it  *as  decided 
lome  18  months^  ago  by  .Messrs.  K.  A  W.  Hawthorn 
Leslie  4  Co.,  Newcastle-on-Tyne,  to  construct  a  new- 
marine  boiler  with  most  of  the  joints  welded  iit  place 
of  being  riveted.     This  boiler   is   now    known   aa    the 


drilled  through  the  <louljle  jdy  of  ]>late  at  each  end  of 
the  boiler,  and  at  the  front  end  of  the  shell  the  holes 
have  to  be  counter-sunk  and  the  riveting  done  by  hand. 
.Vll  this  work  is,  of  course,  dispensed  with  in  the  welded 
boiler.  Tlie  following  are  the  main  particulars  of  this 
iioiler  :  — 

1")   ft.  (<  in.    intPinal   diameter. 
II    ft.   G  in.  jiiean  length. 

Three   corrugated   furnaces,    outside    diameter    4    ft. 
L'i  in. 

Working  pressure,  180  lb.  per  sq.  in. 
Hydraulic  test  pressure,  360  lb,  per  sq.    in. 
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Referring  to  the  joint  between  the  shell  and  the  end 
plates,  the  width  at  the  bottom  of  the  groove  in  the 
shell  plate  is  ^  in.  wider  than  the  thiokness  of  the  end 
plate  with  a  ^-in.  bevel  at  tlie  tojj  of  the  groove.  This 
enables  the  welder  to  get  a  solid  body  of  metal  which 
is  in  compression.  The  welding  inside  the  boiler  is  only 
intended  to  prevent  water  getting  between  the  end  plate 
and  the  shell  plate  and  causing  corrosion.  These 
grooves  are  machined  on  a  planing  machine  while  the 
shell  plate  is  in  the  flat,  the  shell  plate  being  afterwards 
bent  ready  for  the  end  plates.  The  end  plates  are  turned 
1/16  in.  less  in  diameter  than  the  bottom  of  the  groove. 
It  will  be  seen  that  the  combustion  chamber  plates  hav- 
ing pressure  on  the  outside  are  recessed  into  one  another 
and  welded  outside  and  inside. 

A  careful  study  of  the  methods  of  construction  will 
clearly  show  the  saving  of  time  and  labour  possible  in 
the  manufacture  of  a  welded  boiler. 

As  regards  the  actual  welding  of  the  first  of  these 
boilers,  preliminary  trials  were  carried  out  in  the  first 
place,  and  after  these  trials  it  was  decided  to  use  the 
Kjellberg  system  as  likely  to  give  the  most  satisfactory 
results.  The  work  was  accordingly  entrusted  to  the 
Anglo-Swedish  Electric  Welding  Co.,  Ltd.  There  was 
in  all  a  total  length  of  about  500  feet  of  welding,  and 
this  was  carried  out  so  successfully  that  the  boiler  was 
absolutely  tight  the  first  time  it  was  tested  to  360  lb. 
per  sq.  in.,  i.e.,  double  the  working  pressure,  without 
touching  up  of  any  kind  being  required  either  during 
the  tests  or  after  prolonged  steaming.  The  boiler  has 
now  been  under  steam  at  Messrs.  R.  i  W.  Hawthorn 
Leslie's  St.  Peter's  Works  for  about  12  months,  and 
has  never  given  the  slightest  trouble.  It  has  further 
been  approved  by  Lloyd's  Register  of  Shipping,  the 
British  Corporation,  and  Bureau  Veritas. 

We  are  informed  that  Messrs.  Hawthorn  Leslie  are  pre- 
pared to  grant  licences  for  the  use  of  the  design  covered 
by  their  patent. 


The  rate  of  exchange  throughout  1920  was  alao  an  adverea 
factor,  having  risen  from  19.57  pesetas  to  the  &  in  January  to 
23.92  in  ./nue,  and  20.90  in  December. 

Notwitlistaiidiiif,'  the  unfavourable  conditions  referred  to, 
the  City  of  Baicel<jiia  and  the  surrounding  districts  are  full  of 
vitality,  in  all  directions  building  is  in  progress,  and  traffic 
increases  in  inWn.sity.  Given  only  a  cessation  from  labour 
unrest  and  political  ut.'ilatiou,  with  a  relaxation  in  general 
economic  conditions,  rlivelopment  would  move  rapidly  for- 
ward, involving  greatly  increased  demands  up<-in  the  servicee 
of  light,  power,  and  transit. 

With  the  completion  of  the  new  hydro-electric  installation 
at  Camarasa,  ranking  amongst  the  most  important  in  Europe, 
the  major  construction  projects  of  the  Ebro  Co.  may  be  re- 
gaideil  as  realised.  T«o  sets  of  17,500  h.p.  e.ich  are  in  opera- 
tion, and  by  the  addition  to  this  plant,  as  and  when  required, 
of  tliree  further  sets  the  company  will  have  electrical  power 
available  to  meet  all  demands  for  some  years.  Considerable 
extensions  have  been  made  to  the  distribution  system  during 
the  year,  but  as  the  demand  for  power  grows  the  system  will 
have  to  be  greatly  extended. 

The  result  of  the  year's  operation  of  the  Catalufia  Railway 
Co.  (Perrocarriles  de  Catalufia)  was  highly  satisfactory.  The 
popularity  of  its  services  is  undoubted.  Work  upon  the 
extension  to  Sabadell.  commenced  in  November,  1920,  is  now 
well  advanced,  and  there  is  every  indication  that  the  volume 
of  traffic  on  this  branch  will  equal  that  already  attained  on 
the  Tarrasa  section. 

For  the  purpose  of  financing  this  exf<^nsinn.  a  contract  waa 
made  for  the  sale  of  Pts.  10,000,000  of  the  5  per  cent.  50-vear 
mortsase  bonds  of  the  Ferrocarriles  dp  Catalufia.  of  which 
Pts.  5.7.50,000  had  at  June  li?t.  1921,  been  taken  up  and  paid 
for  in  accordance  with  the  terms  of  the  contract. 

The  operathiff  results  of  the  Tramway  Co.  (I^es  Tramways 
de  Barcelone)  showed  an  increase  in  gross  earnings  of  nearly 
25  per  cent,  over  these  of  the  previous  year,  but,  owing  to  a 
large  increase  in  operating  costs,  the  increase  in  net  earnings 
wn<;  only  about  14  per  cent. 

Towards  the  end  of  1920  the  sharp  fall  in  wholesale  values 
of  raw  materials,  and  especially  cotton  and  wool,  had  the 
same  paralysing  effect  npnn  industry  in  Barcelona  as  in  other 
parts  of  the  world,  and  this  was  intensified  by  the  financial 
stringency  caused  by  the  failure  of  the  Bank  of  Barcelona 
already  referred  \r^.  As  a  result,  since  the  beginning  of  1921 
numerous  textile  mills  have  closed  and  many  others  are  work- 
ing on  short  time.  This  has  had  its  effect  on  the  operating 
companies,  directly,  thromjh  the  reduction  in  the  amount  of 
power  consumed,  and.  indirectly,  in  other  wavs.  It  i8  hoped 
that  the  worst  period  has  been  passed,  but  it  is  probable  that 
the  recovery  will  come  slowly. 


CONDITIONS     IN     SPAIN. 


In  our  issue  of  July  1st  ("  City  Notes,"  p.  23)  we  made 
brief  reference  to  the  financial  results  of  the  operations 
of  the  BarceloTia  Traction,  Light  &  Power  Co.  We 
return  to  the  subject  now  because  the  directors'  report, 
a  copy  of  which  has  reached  us  (it  was  issued  in  Canada 
at  the  end  of  June),  deals  in  fuller  detail  with  the  con- 
ditions which  prevailed  in  Spain  during  the  year  ended 
December,  1920,  and  expressed  the  hope  that  the  worst 
period  has  passed,  and  that  slow  recovery  is  probable. 

The  report  shows  that  there  was  an  increase  of 
Pts.  6,128,683.25  in  the  gross  earnings  of  the  combined  enter- 
prises of  the  companies  operating  in  Spain  over  those  for  the 
year  1919,  and  in  the  net  earnings  an  increase  of 
Pts.  5,044,321.95.  Tliese  increases  must  be  considered  very 
satisfactory  in  view  of  the  unfavourable  political  and  labour 
conditions  prevailing  during  the  year,  and  are  account-ed  for 
chiefly  by  the  prices  for  energy,  under  many  long-dated  con- 
tracts, being  raised  by  consent  of  the  customers,  and  partly 
by  the  increase  in  the  private  lighting  tariff  which  took  place 
towards  the  end  of  the  year,  and  also  by  the  very  large 
increase  in  the  earnings  from  the  operation  of  the  Catalufia 
Railway. 

The  year  under  review  was  in  many  i-espects  one  of  difficulty 
and  anxiety.  The  conditions  of  unrest  described  in  the  pre- 
vious annual  report  continued  until  Feliruary,  1920,  necessarily 
involving  heavy  loss  of  revenue — the  consumption  of  power 
in  the  areas  served  by  the  Ebro  Co-  falling  as  low  as  58.5  per 
cent,  of  the  normal  demand.  Drastic  action  by  the  local 
authorities  in  suppressing  the  syndicalist  organisations  led  to  a 
marked  improvement,  and  business  revived  appreciably  during 
the  spring  and  summer,  though  spoiadic  unrest  continued 
until  November. 

-Apart  from  the  temporary  paralysis  of  local  industrial 
activity,  there  was  a  great  .shortage  of  unskilled  labour,  due 
to  emigration  in  search  of  the  inllatcd  wages  being  paid  in 
Prance  and  the  United  States,  so  that  all  constructional  opera- 
tions were  seriously  inti^rfered  with,  and  such  work  as  could 
not  be  postponed  was  necessarily  carried  out  at  an  increased 
expense. 

In  December  of  1920  the  Bank  of  Barcelona  suspended 
operations,  with  the  result  that  industrial  and  commercial 
enterprises  throughout  the  province  of  Catalufia  were  seriously 
affected. 


ELECTRICITY     SUPPLY     ADMINISTRATION. 


A  REPORT  has  been  published  by  the  Minister  of  Transport 
respecting  the  applications  to.  and  proceedings  of.  the  Minis- 
try under  the  Electricitv  (Supnlv)  Acts,  from  June  27th,  1920, 
to  March  31st.  1921.     (1,58.     Price  Id.  net.) 

It  .states  that  the  estimated  net  expenditure  of  the  Elec- 
tricitv Commissioners  for  the  period  from  the  date  of  their 
apnointment  to  March  31st.  1921,  was  £43,.500,  The  fund 
out  of  which  the  expenses  of  the  Commissioners  are  defrayed 
will  be  provided  bv  contributions  levied  upon  the  electricity 
supply  industry,  although  temporarily  financed  by  advances 
from  the  Exchequer  for  the  first  two  years.  The  repayment 
nf  the  advances,  together  with  interest,  will  fall  to  commence 
in  the  financial  vear  beginning  April  1st,  1022. 

The  Electricitv  Commissioners  have  submitted  to  the 
Minister  for  confirmation  Spcci.al  Orders  made  bv  them  relat- 
ing to  the  Urban  District  of  Panteg  and  the  Rural  District 
of  St.  Mellons  (South  Wales  Electrical  Power  Distribution 
Co.l,  and  the  Urban  District  of  Mynyddislwyn  (Urban  Dis- 
trirt  Council), 

The  Minister  made  Orders  under  the  Statutory  Under- 
takings (Temporary  Increase  of  Charcres)  Act.  1918,  in  some 
90  ca.ses,  and  under  Section  .32  of  the  Schedule  to  the  Electric 
flighting  (Clauses)  Act.  1899.  or  corresponding  provisions,  in 
69  cases  (two  of. which  come  under  both   heads). 

The  Minister  made  Orders  extending  the  time  for  carryinR 
out  the  compulsory  electricity  works  scheduled  to  the  Orders 
or  Acts  for  Bradford-on-Avon,  Lurgan,  Portrush,  Rickmnng- 
worth  .and  Chorley  Wood,  Yeovil,  Crowboroucrh,  Ormskirk. 
Sidmonth.  Sidmouth  (U.D.O.),  Skegness,  and  Yorktown  and 
Blnrk  water. 

The  Minister  gave  consent  to  the  erection  of  overhead  lines 
by  the  undertakers  under  29  Acts  and  Orders,  and  under 
Section  22  of  the  Electricity  (Supply)  Act.  1919.  to  an  appli- 
cation by  the  undertakers  under  the  Woking  Electric  Light- 
ing Orders  for  a  wayleave  for  part  of  the  route  of  an  over- 
head line. 

TTnder  Section  IS  of  the  Electricity  (Supply)  Act.  1919,  four 
applications  \A-ere  made  to  the  Minister  for  the  construction 
by  him  of  generating  stations  or  main  transmission  lines 
pending  the  establishment  of  ioint  electricity  authorities  in 
certain  districts  provisionally  determined  by  the  Electricity 
Oommissionera.     After   consultation   with   the   Oommissioners 
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one  of  the  applications  was  not  entertained.  In  two  cases, 
however,  the  Minister  decided  to  proceed  with  the  construc- 
tion of  the  works  subject  to  certain  conditions.  In  one  of 
these  cases  the  application  wa.s  subsequently  withdrawn,  and 
in  the  other  the  interested  parties  were  unable  to  give  the 
requireil  puarantees,  and  the  application  therefore  lapsed. 
The  fourth  application  is  under  con.-iideration. 

In  addition  to  advisiun  the  Minister  in  the  exercise  of  his 
powers  and  duties  under  the  Electricity  (Supply)  Acts,  ISS'2 
to  1919,  the  Electricity  Commissioners  also  exercise  certain 
statutory  powers  and  duties  vested  in  them  by  the  Elec- 
tricity (Supply)  Act,  I'Jl'J,  and  certain  other  powers  and  duties 
delegated  to  them  by  the  Minister.  With  the  concurrence 
of  the  Minister  the  Commissioners  have  prepared,  for  pepar 
ate  publication,  a  report  dealing  fully  with  their  proceeding.s 
for  the  information  of  the  electricity  supply  industry  and  the 
public  generally.  The  report  covers  the  period  from  the 
appointment  of  the  Commissioners  (January,  1920)  to  March 
31st.  1921,  and  relates  to  the  following  matters:  — 

Under  the  provisions  of  Section  5  of  the  Electricity  (Sup- 
ply) Act,  1919,  the  Commissioners  provisionally  determined 
13  electricity  districts.  Local  inquiries  were  held  by  the 
Commissioners  in  respect  of  three  of  the  districts,  namely, 
the  Lower  Severn,  the  Mersey  and  West  Lancashire,  and  the 
North  Wales  and  Chester  Electricity  Districts.  The  first- 
named  inquiry  was  adjourned  and  has  not  yet  been  resumed, 
but   the   other    two    inquiries    were    carried    to    completion. 

Subsequent  to  the  date  to  which  the  report  is  made,  the 
Commissioners  issued  their  decisions  in  respect  of  the  two 
districts  and  the  schemes  submitted  in  connection  therewith. 
Draft  Orders  embodying  the  decisions  are  in  course  of  pre- 
paration by   the  Commissioners. 

The  Conimissioners  issued  their  formal  consent  in  the  case 
of  eight  appUcations  relating  to  the  establishment  of  new 
generating  stations,  in  the  case  of  four  applications  relating 
to  the  establishment  of  main  transmission  lines,  and  in  up- 
wards of  120  cases  relating  to  the  extension  of  existing  gene- 


rating stations.  The  new  generating  stations  sanctioned 
represent  the  initial  installation  of  approximately  150,000  kW 
of  generating  plant,  with  the  possibility  of  further  exten- 
sions at  a  later  stage.  The  authorised  extensions  of  existing 
stations  represent  approximately  550,000  kW  of  generating 
plant. 

Over  500  applications  were  received  by  the  Commissioneri 
for  sanction  to  the  borrowing  of  money  by  local  authorities 
for  the  purposes  of  their  electricity  supply  undertakings. 
Sanction  to  borrowing  was  granted  in  tho  case  of  432  appH- 
cations,  the  total  amount  of  the  loans  sanctioned  l>eing 
il5,181,298,  which  included  {inter  alia)  £9,805,990  in  respect 
of  plant,  and  £3,428,101  in  respect  of  mains  and  services. 
The  Commis.sioners  in  every  ca.se  satisfied  themselves  that 
the  proposed  expenditure  was  necessary  for  enabling  the 
undertakers  to  carry  out  their  statutory  obligations  and  that 
the  cost  of  the  proposed  works  was  reasonable. 

The  Commissioners  made  Statutory  Rules  with  regard  to 
applications  for  Special  Orders  under  Section  26  of  the  Act 
of  1919  on  August  10th,  1920,  which  were  laid  before  Parlin- 
meut  as  required.  The  Commissioners  received  28  applica- 
tions for  Special  Orders,  and  four  applications  for  Provi- 
sional Orders  lodged  with  the  Board  of  Trade  prior  to  the 
appointment  of  the  Commissioners  were  sub.sequently  trans- 
ferred to  the  Commissioners  by  the  Board.  Of  the  32  appli- 
cations under  consideration,  the  Commissioners  refused  two. 
and  made  Special  Orders  in  respect  of  three.  The  remaining 
applications  were  under  consideration  at  the  date  to  which 
this  report  is  made  (five  further  Special  Orders  have  since 
been   made). 

The  Commissioners  approved  in  ten  cases  of  agreements 
being  entered  into  between  authorised  undertakers  for  mutual 
as.sistance  or  for  the  taking  of  bulk  supplies,  and  made  71 
Fringe  Orders  permitting  various  authorised  undertakers  to 
supply  electricity  to  specific  premises  situated  outside  their 
authorised  areas  of  supply.  They  approved  the  adoption  of 
special  systems  of  supply  in  the  cases  of  15   undertakings. 


NEW     ELECTRICAL    DEVICES,    FITTINGS,    AND     PLANT. 


Ii*ad»rt  are  inrited  to  mbmit  partitulars  of  new  or  improved  devices  arid  apparatus^  which  will  he  published 
if  conridered  of  ruffioient  interest. 


The  "  Gescha  "  Cable  Connector. 

The  new  invention  illustrated  in  fig.  1,  the  importers  of 
which  are  Messrs.  R.  May  &  Co.,  of  27,  Oliver  Grove,  S.E.  25, 
permits  reliable  contacts  to  be  made  in  cable  thimbles,  cpn- 
nection  6(x;ket8,  T-pieces,  and  branch  terminals,  without  the 
use  of  screws  and  soldering  tin. 

The  novelty  of  this,  which  is  a  German  invention  (British 
provisional  patent  No.  35,734  for  sale),  is  centred  in  the  re- 
ciprocal conical  tension  which  results,  after  the  introduction 
of  the  cable,  from  driving  the  semi-cylindrical,  conical-shaped 
extension    of  one   part   into  the   corresponding  recess  of  the 


Fig.  1. — The  Gescha  Cable  Connector. 

other  part.  The  contact  surface  is  perfectly  cylindrical  and 
drilled  to  template  and  therefore  absolutely  metallic.  The 
pressure  is  so  strong  that  the  outer  wires  of  the  cable  are 
flattened.  All  loosening  is  impossible  even  under  constant 
vibration,  because  the  angle  of  inclination  (5  deg.)  is  far  below 
the  frictional  angle  (13  deg.).  The  work  of  installation  will 
only  occupy  a  few  seconds.  It  is  also  of  great  advantage 
that  complete  independence  is  obtained  from  the  skill  and 
attention  of  the  workman,  as  the  position  of  the  terminal 
when  once  fitted  must  always  be  such  as  calculated  for  the 
fable  in  question. 

Service  Cut-outs  lor   Housing  Schemes. 

There  are  many  ways  of  cutting  down  the  cost  of  house 
•ervices— always  an  important  item  in  the  cost  of  distribution 
— and  especially  so  nowadays  with  high-priced  material  and 
labour.  A  method  now  finding  an  increasing  number  of  ad- 
herents is  that  of  grouping  together  blocks  of  two,  three,  or 
four  houses,  and  serving  ^ach  block  by  one  service  cable  only. 
thus  cutting  down  the  length  of  cable  and  the  number  of 
joint  boxes  required.  This  method  necessitates  the  use  of 
a  special  service  cut-ont,  and  to  meet  the  increasing  demand 
for  this  economical  arrangement.  Messrs.  W.  T.  Henley's 
TlBLEORAPH  Works  Co.,  Lti...  of  Blomfield  Street,  London 
Wall,  E.G..  have  placed  upon  the  market  a  new  range  of  cut- 
outs for  groups  of  houses, 


We  reproduce  a  drawing  (fig.  2)  of  the  four-way  d.p.  cut- 
out with  four  bridge  type  fuses  and  a  four-way  neutral  con- 
nector. The  fuse  units  are  connected  by  a  special  adjustable 
busbar  fitting  which  ensures  correct  alignment  of  the  con- 
tacts and  simplifies  connecting  up  the  service  cable.  A  servic* 
to  each  house  is  taken  off  each   pole  through  the  top  of  the 


F'iG.  2.— A  Four-WAV  Service  Cut-oi;t. 

cut-out  in  the  usual  way.  The  range  covers  circuits  up  tc 
50  amps.,  250  volts,  two,  three,  or  four-way.  Where  required, 
armour  grips  can  be  fitted  for  the  incoming  cable. 

These  cut-outs  are  also  specially  suitable  for  blocks  of  flats 
as  the  service  cable  can  be  brought  up  to  the  block  and  in 
dividual  services  taken  off  to  each  flat. 

A  Smoke  Detector. 

A  mechanical  device  which  automntically  records  the  pre 
Kence  of  smoke  in  the  surrounding  air  was  recently  demons 
trat<>d  at  The  Studio.  5,  Great  Newport  Street,  W.O.  2.  It 
'R  claimed  to  be  an  advance  on  the  principle  of  the  existing  fire 
detectors,  as  it  does  not  wait  for  the  outburst  of  flame,  but 
give.R  the  alarm  with  the  appearance  of  smoke  merely. 

The  instrument  is  extremely  sensitive,  but  its  sensitiveneM 
can  be  adjusted  to  any  degree. 
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The  detector  is  open  top  and  bottom  to  allon  of  free  circu- 
lation of  the  atmosphere  through  the  instrument.    It  is  fitted 

internally  with  a  pair  of  very  sensitive  expansion  chambers, 
which  act  in  unison  under  normal  conditions.  These  expan- 
sion chambers  are  somewhat  similar  in  acticn  to  the  vacuum 
chamber  of  an  aneroid  barometer,  and  are  geared  in  such  a 
manner  that  when  they  move  in  unison  they  keep  the  electric 
circuit  open  and  no  signal  is  given.  If  smoke  enters  the 
instrument  it  will  destroy  the  balance  of  the  two  expansion 
chambers,  thereby  completing  the  circuit  through  a  relay. 
which  can  actuate  any  warning  signals  or  tire  extinguihoing 
apparatus  desired.  In  cases  where  heat  detectors  are  at 
present  installed,  the  aildition  of  a  smoke  detector,  which  can 
readily  be  looped  into  the  circuit,  will  greatly  enhance  the 
protection  from  fire. 


CORRESPONDENCE. 


Letter!  received  by  us  after  5  P.M.  ON  TUESDAY  cannot  appear  until 
th«  following  week.  CorrespondeHts  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  lett'<r  can  be  published 
unless  w!  hare  the  writer's  name  and  address  in  our  possession. 


Oil  Consumption  and  Prices. 

Re  the  note  in  your  issue  of  July  'igth  by  Mr.  E.  F.  Butler, 
the  l,UUU-k\V  set  he  quotes  has  certainly  set  up  a  record,  and 
seeing  that  the  notes  in  your  and  other  engmeering  papers 
are  often  taken  as  correct,  I  should  be  very  grateful  if  Mr. 
Butler  would  confirm  the  figure  of  350  gallons,  which  equals 
0.(.)U0U4  gallon  per  kVVh  generated. 

Below  I  give  several  sets  of  figures  for  various  stations 
using  large  turbines,  Diesel  engines,  and  gas  engines,  which 
have  been  under  my  charge,  the  figures  being  taken  from 
actual  costs  sheets:  — 

Units  Oil  consump- 

Type  of  ^'enerated       lionperkwh 

station.  Capacity  k\V.      per  week.         generated. 

Turbines         48.000       3,179.792       0.00005 

Turbines  and  engines         S.olK)  33,610         0.0003 

Diesel  300  15.074         0.0009 

Gas  engines  ...  8,000  500,000       0.00009 

Mr.  Butler's  quotation — 

Turbine  1,000  104.640        0.00004 

It  will  be  noted  from  the  above  that  the  l,000-k\V  set  is  able 
to  show  a  lower  oil  consumption  than  the  48,(KXI-k\V  station. 
and  it  would  be  very  interesting  to  hear  Iron;  Mr.  Butler  how 
this  is  carried  out. 

I  have  done  a  lot  of  work  in  connection  with  oil  filtration 
and  the  lowering  of  costs,  so  much  so  that  I  have  obtained  the 
Diesel  figure  given  above,  and  with  a  1,000-kW  Diesel  a  ngure 
much  lower  would  be  obtained,  which  would  be  in  the  neigh- 
bourhood of  0.00008  gallons  per  kWh  generated,  and  would 
be  a  very  close  competitor  of  the  large  turbine. 

It  will  be  seen  from  the  above  figures  that  a  great  deal  of 
difference  does  not  occur  in  the  oil  consumptions  of  internal 
combustion  engines  versus  turbines. 

JJeaUng  with  the  fuel  used  and  costs  per  kW  generated  of 
turbines  versus  Diesel  engines,  a  very  useful  article  will  be 
found  in  this  month  s  issue  of  Gas  and  Oil  Power. 

I  shall  he  glad  to  receive  Mr.  Butler's  remarks  on  this 
matter,  as  I  as.<!ume  his  informant  must  have  a  very  efficient 
method  of  filtering  and  reclaiming  the  oil  used. 

S.  H.  Fowles,  A.M.I.E.E.,  A.M.I.Mecfr.E. 

Jarrow-on-Tvne. 
August  Is'f.  1921. 

Testing  and  Repairing  Magnetos. 

"  Eepairer's  "  letter  in  your  last  issue  gives  (just  as  he 
states)  the  usual  method  of  testing  for  a  complete  breakdown 
of  primary,  secondary,  or  condenser,  hut  it  will  not  determine 
a  partial  breakdown,  which,  although  it  may  not  be  serious 
enough  to  cause  an  appreciable  diminution  of  spark  length  at 
the  moment,  yet  will  eventually  develop  into  a  complete  break- 
down. Such  faults  are:  Earth  in  bottom  layer  of  primary; 
short  between  two  or  three  layers  of  secondary ;  condenser 
short  which  has  burned  itself  clear,  but  started  char- 
ring of  insulation,  which  will  cause  further  trouble.  I 
cannot  agree  with  "  Repairer  "  that  a  broken-down  sUp- 
ring  will  always  be  indicated  by  a  smell  of  burning  ebonite 
(though  such  is  usually  the  case) ;  it  would  be  a  serious  mistake 
to  condemn  the  secondary  and  strip  and  rewind  it  because 
there  was  no  smell  of  burut  ebonite  when  testing.  This 
method  of  testing  with  an  interrupted  current  is  quite  common 
in  repair  shops  (although  the  idea  of  using  the  magnetism  in 
the  magneto  core  to  actuate  the  break  is  new  to  me). 

With  regard  to  removing  ball-races,  the  various  devices  made 
like  miniature  pinion-pullers  are  all  failures  when  they  come 
to  a  really  tight  ball-race;  they  either  slip  out  of  the  groove. 
l)end.  nr  break. 

To  coine  to  the  matter  of  practical  repairing,  it  would  be 
interesting  to  have  the  opinions  of  "  Repairer  "  and  others  on 
winding  machines;  there  are  two  great  classes  of  these, 
namely,  purchased  and  "  home-made."  Of  the  former  there 
.ire  only  two  or  three  makes,  but  the  "  home-made  "  types 
are  legion,  and  in  my  experience  usually  far  more  satisfactory 


than  the  bought  machines.  The  commonest  fault  is  wire 
breaking;  next  comes  overshooting  margin  at  ends  of  layers; 
not  stepping  quickly  enough  (in  case  of  hand-stopped  ma- 
chines); or  stoppmg  too  early  or  too  late  (in  case  of  auto- 
matically-sttjppea  machines).  The  most  successful  magneto- 
repairer  I  know  is  a  man  in  a  very  small  way  of  business,  who 
does  all  his  winding  with  a  small  lathe,  with  a  crank  handle 
fixed  to  the  headstock  spindle  and  the  wire  guided  on  by  band; 
this  method  may  seem  very  crude,  and  it  is  certainly  very 
tedious  and  comparatively  slow,  but  by  practice  he  has  at- 
tained marvellous  speed,  and  such  things  as  breaks,  over- 
running, &c.,  are  unknown.  Another  matter  on  which  con- 
siderable diversity  of  opinion  exists  is  that  of  testing  the 
strength  of  magnets.  The  two  usual  methods  are  :  spring- 
balance  and  keeper;  and  distance  which  magnet  will  lift  a 
small  iron  bar.  Both  of  these  methods  should  be  all  right  if 
there  were  standard  weights  which  each  magnet  should  pull, 
or  standard  distances  through  which  a  bar  of  certain  dimen- 
sions and  weight  should  be  lifted,  but  when  one  shop  passes 
as  O.K.  a  magnet  which  pulls  5  lb.  before  parting,  while  an- 
other must  get  a  10-lb.  pull  from  the  same  size  magnet,  it  is 
fairly  obvious  that  clear  knowledge  and  standardisation  is 
badlv  needed. 

Mag. 
.iugjist  1th,  1921.      

Re  "  Mag's  "  letter,  surely  there  are  many  ex-Service  elec- 
tricians who  were  engaged  during  the  war  on  the  upkeep  of 
magneto  and  various  ignition  systems,  and  could  effect  im- 
provements on   these  firms'  methods. 

J.  H.  Owen. 
Ruabon. 
July  iQth,  1921. 

Leeds  Electrical  Training  Centre. 

I  have  pleasure  in  supplying  the  following  further  informa- 
tion on  the  subject  which  is  referred  to  in  the  letter  from 
your  correspondent  "  Rotary." 

The  translormer  was  one  of  a  variety  of  special  orders  which 
are  accepted  in  our  electrical  department  in  order  to  give 
trainees  practice  in  actual  construction,  after  they  have 
acquired  sulticient  knowledge  and  skill  by  carrying  out  the 
graduated  exercises  which  occupy  the  earlier  part  of  the 
course  of  training.  Such  exercises  are  necessary  in  order  to 
provide  a  general  all-round  training  in  the  time  available, 
but  they  need  to  be  supplemented  by  a  certain  amount  of 
complete  construction  to  maintain  the  learner's  interest,  and 
to  give  him  confidence  in  his  work. 

The  20,000-volt  transfonuer  was  one  of  these  orders,  and 
in  this  sense  only  was  it  special.  The  whole  of  the  work 
was  done  by  the  trainees  themselves,  the  skilled  instructor 
merely  directing  and  supervising  their  work.  It  should  be 
understood  that  the  necessary  skill  in  manipulation  had  oeen 
gained  by  the  repetition  of  similar  steps  in  the  course  of 
exercises.  In  this  preliminary  training  each  process  has  to 
be  repeated  by  the  learner  until  he  can  execute  it  to  the 
satisfaction  of  the  instructor.  It  is  only  then  that  he  is 
allowed  to  proceed  to  the  next  step  in  the  course. 

The  result  of  this  systematic  instruction  is  that  a  complete 
job  can  be  undertaken  with  a  reasonable  prospect  of  success 
on  the  first  test,  as  in  the  present  instance.  It  was  not  until 
the  pressure  reached  HXJ.OOO  volts  that  discharge  took  place 
across  the  terminals  of  a  coil.  The  pressure  W'as  again  run 
up  and  reached  over  100.000  volts  before  a  breakdown  occurred, 
this  time  at  a  coil  terminal.  When  it  is  borne  in  mind  that 
the  tests  were  made  on  the  unfinished  transformer,  and  in 
nir  instead  of  in  oil,  as  is  intended,  it  will  be  agreed  that 
the  work  was  a  credit  to  the  trainees  and  a  proof  of  the 
thoroughness  of  the   instruction. 

This  department  of  the  school  is  run  as  nearly  on  business 
lines  as  is  consistent  with  the  exigencies  of  training.  If 
"  Rotary  "  or  any  other  of  your  readers  would  like  to  see 
the  methods  of  instruction  for  themselves,  they  might  call 
here,  and  Mr.  H.  J.  Fuller,  who  is  in  charge  of  the  electrical 
training  workshops,  will  be  pleased  to  show  them  over  the 
same  any  day  (except  Saturdays)  after  the  15th  inst. 

R.  E.  Barnett, 

Central  Technical  School,  PTincipal. 

Leeds. 
.August  3rd,  1921. 


Battery  Explosions. 

The  lack  of  detail  in  "  Denze's  "  letter  in  your  last  iggu^ 
makes  it  a  little  difficult  to  visualise  the  exact  conditions  under 
which  the  explosions  occurred. 

It  is  to  be  presumed  that  the  storage  cells  in  question  are 
of  the  small  portable  type,  having  hds  which  enclose  the  tops, 
and  as  the  charging  of  the  three  cells  was  almost  complete,  it 
is  quite  likely  a  quantity  of  hydrogen  and  oxygen  gases  had 
accumulated  in  the  top  of  the  cells,  thus  forming  an  explosive 
mixture,  which,  if  ignit<^il.  would  explode  with  a  loud  report. 

In  connecting  the  fourth  cell  in  series  with  the  other  three,  it 
is  possible  that  at  the  point  of  interconnection  a  spark 
occurred,  and  as  the  atmosphere  in  the  neighbourhood  of  the 
terminal  of  cell  No.  3  might  very  easily  lie  charged  with  the 
explosive  mixture  of  gases  extending  from  the  cell  vent,  this 
would  account  for  the  explosion  occurring.      I  have  known 
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gimilar  instances  to  occur  on  many  occasions,  and  as  there  is  a 
tendency  on  the  part  of  some  battery  users  to-day  to  prefer  an 
■■  enclosed  "  tvpe  of  cell,  even  in  a  meduim  size,  as  used  for 
house  lighting' and  stationary  purposes  where  portability  does 
not  necessarily  enter  into  the  question,  it  is  perhaps  advisable 
to  sound  a  note  of  warning  and  remind  such  users  that 
wherever  there  is  any  chance  of  battery  gases  accumulating, 
whether  in  the  cell  itself  or  in  a  larger  space,  such  as  a  battery 
room,  the  utmost  care  should  be  taken  to  avoid  a  light  or 
spark  being  brought  into  the  vicinity  where  the  gases  are. 

It  is  true  that  with  an  "enclosed  "  type  of  cell,  an  ex- 
plosion of  the  kind  reported  by  your  correspondent  usually 
results  in  the  cell  suffering  some  damage,  but  as  no  mention  is 
made  of  anv  such  damage  in  this  instance,  it  points  to  the 
possibility  of  the  cells  not  being  of  the  "  enclosed  "  type.  If 
such  is  the  case,  and  the  cells  have  their  tops  open  to  the  air, 
it  is  still  possible  that  the  surrounding  atmosphere  contained 
sufficient  battery  gases  to  form  an  explosive  mixture,  and  even 
a  small  spark  would  suffice  to  cause  the  necessary  ignition. 

With  cells  contained  in  celluloid  boxes,  the  danger  is  still 
worse.  The  white  froth  which  appears  in  some  tj-pes  of  cellu- 
loid cells  during  charging  is  highly  explosive,  and  I  am  not 
sure  whether  your  correspondent  may  not  be  referring  to  such 
froth  when  he  refers  to  the  "  milky-white  "  appearance  of  the 
electrolyte.  ,    ^    ,  ^    u  • 

I  am  also  not  clear  what  is  meant  by  the  electrolyte  being 
"  greatly  disturbed,"  but  possibly  the  concussion  caused  by  the 
explosion  was  sufficient  to  liberate  some  of  the  occluded  gas 
from  the  plates,  and  the  passage  of  the  gas  bubbles  through  the 
electrolyte  might  have  given  the  latter  the  appearance  which 
your  correspondent  describes  as  "  greatly  disturbed." 
F.  J.  Holmes, 

Hart  Accumulator  Co.,  Ltd. 

London, 
Auguit  Sth,  1921. 

With  reference  to  the  above  matter,  the  explanation  is  as 
follows :  During  charging  the  water  in  the  electrolyte  is  de- 
composed and  split  up  into  its  constituents  H=0,  i.e.,  two  parts 
of  hydrogen  and  one  part  of  oxygen— a  most  explosive  mixture. 
and  easOy  ignited  bv  a  defective  contact  or  the  fusing  oi  con- 
necting w^ires  on  the  charging  cells.  Some  people  are  careless 
enough  to  use  5-amp.  fuse  wdre  to  connect  one  cell  to  another, 
and  the  result  is,  in  many  cases,  that  the  wu-e  fuses,  and 
coming  in  contact  with  the  celluloid  ca.sing,  sets  fire  to  it,  as 
well  as  causing  an  explosion  that  wrecks  the  whole  cell. 

A  friend  of  mine  was  nearly  blinded  some  years  ago  by  a 
similar  experience,  the  electrolyte  being  shot  into  his  eye 
when  bending  over  and  disconnecting  some  charged  cells. 

Should  any  of  your  readers  have  the  misfortune  to  expen- 
ence  such  a  painful  accident,  the  remedy  is  immediately  to 
dash  the  face  in  a  bowl  of  clean  water  and  open  the  eyes 
wide  whilst  under  water. 

J.  Thain. 

Gloucester. 

August  6th,  1921. 
[Dilute  ammonia  should  always  be  kept  handy  where  acids 
are  used.— Eds.  Elec.  Eev.] 


High  Temper-^thre  Phenomena  of  Tungsten  Filaments. 

At  the  same  meeting,  Mr.  C.  J.  Smithells,  on  behalf  of  th« 
research  stall  of  the  General  Electric  Co.,  gave  an  account 
of  recent  ex^ieriments  on  the  above  subject. 

It  is  well  known  that  nitrogen  or  argon  at  about  one  atmo- 
sphere pressure  is  now  introduced  into  tungsten ■hlament 
lamps  in  order  to  suppress  volatilisation  of  the  filament  and 
permit  of  a  higher  temperature  being  employed,  and  hence 
higher  elliciency.  This  higher  temperature  has  introduced 
new  problems  in  the  behaviour  of  the  filament,  and  the  experi- 
ments described  were  carried  out  in  order  to  study  causes  of 
failures   in   filaments   due  to  :  — 

1.  Alteration  in  the  crystulhne  structure  giving  rise  to 
brittleness  and    deformation. 

2.  Reactions  between  the  filament  and  gases  existing  in  the 
lamp. 

(1)  In  gasfilled  lamps  the  filament  reaches  a  temperature 
of  2,500  deg.  K.,  and  considerable  changes  take  place  in  the 
structure  of  the  filament.  Two  types  have  to  be  considered, 
the  pure  tungsten  filament  and  one  containing  up  to  about 
1  per  cent,  of  a  refractory  oxide,  usually  thoria.  The  pure 
filament  before  burning  has  a  fibrous  structure,  but  on  in- 
candescence the  fibres  break  up  into  crystals.  In  a  gasfilled 
lamp  the  crystal  growth  takes  place  very  rapidly,  and  continues 
until  the  diameter  of  the  crystals  is  about  equal  to  that  of 
the  wire.  Mr.  Smithells  showed  some  striking  lantern 
slides  illustrating  these  changes,  and  it  was  interesting  to 
note  that  a  filament  burning  C(X)  hours  w^as  not  substantially 
different  from  one  which  had  burnt  some  20  hours.  The  in- 
crease in  grain  size  brings  about  deformation  in  the  filament, 
and  hence  lessens  its   mechanical  strength. 

In  the  so-called  "  thoriated  "  filaments  crystal  growth  is 
restrained,  and  the  filament  is  composed  of  relatively  small 
grains  even  after  600  hours'  burning.  Hence  these  filaments 
deform   very   Uttle. 

In  some  cases  red  phosphorus  and  other  reducing  agents  are 
introduced  to  remove  traces  of  oxidising  gases,  and  the  effect 
of  these  on  the  crystal  growth  has  also  been  studied.  It  was 
found  that  the  grain  size  obtained  with  a  thoriated  filament 
and  excess  of  phosphorus  had  the  same  value  as  that  obtained 
with  pure  tungsten. 

(2)  The  second  part  of  the  paper  dealt  with  chemical  re- 
actions which  occur  in  gasfilled  lamps  when  traces  of  im- 
purities are  in  the  gas.  In  the  case  of  hydrogen  there  is  no 
reaction.  A  small  quantity  of  oxygen  rapidly  attacks  the 
filament,  and  is  probably  the  cause  of  the  frequent  blackening 
of  bulbs.  The  presence  of  water  vapour  has  the  effect  of 
thinning  the  filament  at  points  adjacent  to  the  supporting 
wires  and  the  filament  ultimately  fails.  This  action  is  due 
to  formation  of  tungsten  oxide  at  the  hotter  points  of  the 
filament  and  subsequent  reduction  at  the  colder  points. 

The  action  of  carbon  dioxide  is  similar  to  that  of  oxygen. 
In  the  case  of  carbon  monoxide  this  gas  is  broken  down  to 
carbon,  which  is  deposited,  and  carbon  dioxide  which  slowly 
attacks  the  filament.  Hydrocarbons  attack  the  filament  very 
vigorously,  and  it  becomes  brittle  and  soon  breaks. 

The  following  papers  were  also  presented  :  "  The  potential 
of  the  iodine  electrode,  and  the  activity  of  the  iodine  ion  at 
25  deg.  C,"  by  .\.  McKeown  ;  "  The  influence  of  the  solvent 
unon  ionisation  and  the  accompanying  heat  effect,"  by  Sidney 
Maurice  Neale;  "A  simple  apparatus  for  determining  the 
coagulation  velocity  of  gold  sols,"  by  Emil  Hatschek. 
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Piezo-electric  Effects  in  Rochelle  Salt  Crystals. 
The  feature  of  the  June  meeting  of  the  Faraday  Society  was 
a  demonstration  by  Mr.  E.  Kilbdrn  Scott  of  the  remarkable 
piezo-electric  properties  of  Rochelle  salt  crystals.  The  experi- 
ments were  originally  carried  out  on  behalf  of  the  American 
Telegraph  &  Telephone  Co.,  by  Mr.  .A..  McLean  Nicolson,  and 
they  promise  important  applications  in  telephone  practice. 
The  effect  is  based  on  the  well-known  fact  that  many  crystals 
will  become  electrically  polarised  when  subject  to  changes 
of  stress  and  conversely  they  will  dilate  or  vibrate  when  electric 
forces  are  applied  to  them.  The  effect  takes  place  in  crystals 
-vthich  are  optically  active  because  of  their  asymmetrical  struc- 
ture, and  it  has  been  found  particularly  in  Rochelle  salt 
crystals  (sodium  potassium  tartrate)  prepared  in  a  certain 
way  described  in  detail  in  the  paper,  which,  on  account  of 
the  rapidity  of  growth,  develops  internal  stresses  in  the  crystals. 

The  finished  crystal  after  drying,  baking,  and  other  suit- 
able treatment,  is  varnished  and  waxed  tinfoil  electrodes  are 
pressed  on  it.  It  is  then  placed  between  two  aluminium  disks 
held  together  by  small  steel  springs,  which  can  be  tightened 
by  thumb  screws  after  the  crystal  has  been  inserted.  Any 
part  of  the  metal  structure  will  readily  convey  vibrations  to 
the  crystal,  which  in  turn  may  be  converted  into  telephonic 
currents.  A  crystal  used  on  a  phonograph  record,  and  ad- 
justed 60  as  to  be  subject  to  torsional  vibrations,  will  generate 
several  volts,  and  can  operate  a  large  number  of  telephone 
receivers — as  many  as  300  receivers  have  been  operated  from 
one  crystal. 

With  the  aid  of  a  vacuum  tube  amplifier  very  good  trans- 
mission of  speech  and  music  may  be  obtained  by  using  these 
crystals  at  both  ends  of  a  long  line  as  the  sole  transmitting 
and   receiving   apparatus. 


The  Demand  in  China. — According  to  a  statement  said  to 
be  based  upon  the  report  for  1920  of  the  Chinese  Marine 
Customs  Administration,  the  demand  for  electrical  plant  is 
greater  than  the  supply.  Towns  of  a  population  of  30,00U  per- 
sons in  South  China  were  equipped  with  installations  years 
ago,  and  this  development  has  constantly  increased. 

Cleaning  Condensers. — The  use  of  hydrochloric  acid  f9r 
cleaning  condensers  was  described  by  Mr.  N.  G.  Hardy  in 
the  Electrical  World  of  July  9th.  The  tubes  are  first  washed 
out  with  water  and  the  scale  is  removed  from  the  water 
boxes;  after  cleaning  and  thoroughly  drying,  the  water  boxes, 
heads,  and  tube  sheets  are  painted  with  two  coats  of  roofing 
cement,  and  the  water  inlet  and  outlet  are  blanked  off. 
-After  replacing  the  heads,  the  water  box  is  connected  to  a 
steel  tank  at  a  higher  elevation,  vent  pipes  about  12  ft.  long 
are  connected  to  the  water  compartments,  and  a  brass  centri- 
fugal pump  to  circulate  the  solutifm  is  coupled  up  to  the 
water  box.  Commercial  acid  containing  about  24  per  cent. 
H  CI  is  used,  1,000  lb.  of  acid  being  mixed  with  7,800  lb. 
of  water,  which  gives  a  strength  of  about  3  per  cent.  The 
pump  is  run  for  four  or  five  hours, when  the  acid  is  entirely 
neutralised.  The  solution  is  allowed  to  stand  for  a  day;  it 
is  then  drained  out,  and  the  tubes  are  individually  washed 
and  brushed  with  a  wire  brush.  The  great  advantage  of  acid 
treatment  is  that  the  scale  is  softened  and  loosened,  so  that 
it  can  be  easily  removed.  It  is  better  to  treat  a  very  dirty 
condenser  .several  times  with  weak  acid  than  to  use  a 
stronger  solution.  The  co.<it  of  the  acid  is  an  objection  to 
the  method  where  the  tubes  are  in  good  condition  and  the 
Bcale  is  not  too  hard  for  mechanical  cleaning;  but  no  serious 
damage  is  done  to  the  tubes  by  the  use  of  acid,  and  the  loss 
due  to  breakage  of  old  tubes  in  the  course  of  mechanical 
cleaning  is  avoided. 
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BUSINESS    NOTES. 


Company  Liquidations. — Wholesale  Electrical  Co.,  Ltd., 
Oadord  Strc^et,  ixindon,  VV.,  and  Uunsmure  iioad,  Stiike  New- 
ington,  Jjoiidon.  M. — ihe  statutory  meetiii(^  ol  the  creditors 
of  the  above  was  held  on  August  5th  iil  the  Institute  ot 
Chartered  Accountants.  Moorgate  Street,  Ji.C.  Mr.  K.  H. 
Hawkuis,  ot  Alessrs.  i'opplctun,  Appleby  i&  Hawkins.  4, 
Charterhouse  ,  Iquare,  K.(J.,  one  of  tlie  luiuidators  of  the  com- 
pany, presided.  The  statement  ot  aliairs  presented  showed 
liabilities  ol  £10,60'.^,  of  which  i'9,(J7tJ  was  due  to  the  trade, 
while  the  bank  was  interested  for  ii-2.l\),  and  there  were 
sundry  creditors  for  £'MJ7.  A  sum  of  £400  was  set  down  as 
owing  in  respect  of  EA'-D..  but  it  was  pomted  out  that  owing 
to  the  losses  latterly  made  by  the  company  that  claim  would 
probably  be  withdrawn,  while  it  might  also  be  possible  to 
obtain  the  repayment  of  a  similar  sum.  The  assets  were 
estimated  to  realise  iV.bUO,  from  which  had  to  be  deducted 
i;sa3  fcr  preferential  claims,  leaving  net  as.sets  of  i:ii,7i7.  The 
assets  were  as  follows:  Book  debts  i;f,69'2,  estimated  to 
realise  £1,500.  Stock-in-trade  ;£9.i42.  expected  to  produce 
£o,OtX>;  lixtures  and  fittings  £577,  valued  at  £100;  machmery 
and  plant  at  Duu.smure  Koad  £2,447^  e.xpected  to  produce 
£1,000.  About  50  per  cent,  of  the  stock  represented  partly 
made  goods,  and  at  a  forced  realisation  would  not  reahse  any- 
thing like  their  value.  Ihe  liquidators  were  of  the  opinion 
that  it  would  be  best  to  finish  the  manufacture  of  the  stock, 
and  there  would  be  no  ditficulty  in  disposmg  of  it.  'Ihe 
leasehold  factory  at  Dunsmure  Koad  was  held  on  a  long  lease 
at  £600  per  annum.  Ihe  company,  in  June  of  last  year,  paid 
a  premium  of  £i,500  lor  the  lease,  but  its  present  value  was 
doubtful.  Mr.  Hawkins  reported  that  the  company  was  re- 
gistered in  July,  1915,  with  a  nominal  capital  ot  £ii,000.  The 
capital  was  increased  to  £10,U00  in  January  of  last  year. 
I'he  company  was  formed  and  acquii'ed  an  existing  busmess, 
and  allotted  to  the  vendor  835  fully-paid  shares  of  £1  each 
for  the  goodwill  of  the  business.  The  company  carried  on 
business  successfully  up  to  last  year.  During  the  year  ended 
June  1917,  the  turnover  was  £'vi5,600,  with  a  gross  profit  of 
£'2,6U0  and  a  net  profit  of  £357.  in  the  following  1'2  months 
the  turnover  increased  to  £41, 93a,  the  gross  profit  bemg 
£3,790  with  a  net  profit  of  £640.  During  the  year  ended  June, 
19A).  the  turnover  rose  to  £71,4(5,  with  a  gross  profit  of  £li,d07 
and  a  net  profit  of  £l,'26vi.  In  the  following  i'2  months  the 
sales  dropped  to  £34,400,  the  gross  profit  being  £7,2b0,  and 
there  was  a  net  loss  on  the  trading  of  £3,960.  The  present 
position  of  the  company  was  attributed  to  the  general  depres- 
sion in  trade,  strikes  and  the  delay  in  receiving  deliveries  Irom 
manufacturers.  In  answer  to  questions,  Mr.  Hawkins  stated 
that  there  were  no  debentures  or  any  charges  on  the  assets. 
The  matter  was  a  straightforward  one.  and  there  was  practi- 
cally nothing  to  call  for  comment.  A  I'esolutmu  was  unani- 
mously passed  confirming  the  appointment  of  Mr.  E.  H. 
Hawkins  and  Mr.  T.  \V.  Greaves  as  the  joint  liquidators  of 
the  company,  while  an  informal  committee  of  the  principal 
creditors  was  also  elected.     The  following  are  creditors;  — 


Allam,  E    P 

Armstrong,    Stevens   &   Co. 
Adams,    George 
Accessories    Electrical    Co. 

Burrows   &    Dunns 

Buck    Ji    Hickman 

Bonnella    Bros 

Bullers,    Ltd.  

Bray,  G.,  &  Co.,  Ltd.       ... 
Cranfield    Rubber    Co. 

Campari,    C. 

Cheadle    &   Waltho,   Ltd.    ... 

Cakebread,    C. 

Chapman,    H.    W,,    Ltd.     ... 

Chubb.   J 

Corke,  C.  E.,  &  Co. 
Dale  Forty  &  Co.,  Ltd.  ... 
Dellagana,  B.,  &  Co.,  Ltd. 
Diamond  Co.,  Ltd. 
Durand,  Sedgwick  &  Bird 
Dorman  8i  Smith,  Ltd.  ... 
'  Electrical    Re' 


...    15  Johnston,  R.,   8i  Co 12 

...     27  Kent,   \V  219 

...     45  Lilley   S.    Son  237 

...     G6  Lolthouse,    Crosbie    &    Co.  ...  239 

...    62  Leach,  S.  G.,  &  Co.,  Ltd.  ...    28 

...    20  U)we,  M.  H.  13 

...  237  L.VV.C.   Electric    Construction   Co.     « 

1,236  Lawton    ii   Son  108 

...     26  Manitoldia,    Ltd 18 

...  270  Metal   Tubes  &  Fittings  Co.,   Ltd.    28 

...  290  Makin,  W.,  &  Co 18 

...  158  Malleable    Fittings  Co 17 

...     11  Marbro,    Ltd.  15 

...     30  M.Kechnie   Bros.,   Lid 31 

...     10  Norris,   T.   G 127 

...     15  Newman    Electric    Co 16 

...  137  Partridge,   H.  A 10 

...     11  Scupham    &    Wood 41 

..    13  Reliance    Electric  Vkire  Co.,   Ltd.    18 

...     31  Seage,    A.,  Si  Co 15 

...     10  .Sells.    Ltd 121 

...    60  Sydenham  &  McOust 


Electric    &    Ordnance   Accessories           Sweeney   &   Blocksidge      27 

Co.     Ltd        67    Stone,    H 176 

"  Electrical       Contractor  "      Co.,           Stoll,   James,  &  Co.            17 

Ltd.                49  Shaw's  Glazed   Brick   Co.,    Ltd.   ...  11 

Foster   Engineering    Co.,   Ltd.      ...     47    Shcnton,  J.,   &  Co.,   Ltd !B 

Farmer  &   Co.            22    General    Accessories   Co 514 

Forester   &    Fox,    Ltd 28  Tcdische,  V.,  Ing.  &  Co.,    Ltd.   ...  463 

Gilson,    D.,    &   Co.,   Ltd 396    Wood    Wool   Fibre   Co 10 

Geipel,  W.,  &  Co 10    Ward  &   Goldstone,  Ltd 54 

Hawkins  Bros.    &    Co.,   Ltd.        ...     69    Singleton,    Benda   &   Co 170 

Griffiths    Bros.   &  Co.,    Ltd.         ...     15  Taylor,   Tunniclille    &    Co.            ...  80 

Heaton  &   Dugard     474    Watshams        10 

Harper,   Sons   &    Co 141    Wilson,    John,    Ltd.             25 

Herv^,    1 193  "Z"   Ekclric    Lamp   &   Supplies 

Henry,  A 29       Co.,    Ltd 14 

Hand,   C,    S    Co 25    Moir,    Malthes  &    Co 567 

Imperial    Lighting    Co 13    Davis    Gas   Stove  Co 17 

Ironclad   Switchgear   Mfg.   Co.    ...     15 

Gratze,  Ltd.,  Whitfield  Street.  Ijondon,  W.,  mechanical  and 
electrical  engineers. — The  statutory  meeting  of  creditors  was 
held  on  August  4th  at  the  Institute  of  Chartered  Accountants. 
Moorgate  Street,  E.G.  Mr.  R.  B.  Gray.  C.A.,  of  44.  Gresham 
Street,  E.G.,  the  receiver  for  the  debenture  holders  and  the 
liquidator  in  the  voUinfary  liquidation  of  the  company,  pre- 
«ided.  He  stated  that  the  present  company  was  registt-red 
last  year  and  was  formed  to  take  over  as  from  March  31st, 
1990,   the  aesets  and    liabilities  of  the  old  company,    which 


traded  under  a  similar  name.  The  purchase  coDBideration 
payable  to  Mr.  Gratze,  the  liquidator  of  the  old  company, 
was  £'25,000,  which  was  to  be  discharged  by  the  allotment  of 
£aj,0(XJ  iu  shares  and  £5,000  in  cash.  Ihe  assets  taken  over 
by  the  company  were  valued  at  £33,615,  but  there  were  liabili- 
ties of  £s,61o  which  had  to  be  discharged.  Ihe  assets  taken 
over  consisted  of  stock  and  work  in  progress,  £7,:^91;  piant, 
machinery,  furniture,  &c.,  £lS,il7 ;  book  debts.  £t:£ft ;  lease- 
hold premises,  £'^oOO;  and  goodwill  and  patents.  £3,409. 
The  'Al,000  fully-paid  £1  shares  were  duly  allotted  to  Mr. 
Gratze,  but  he  only  received  £3,500  in  cash,  of  which  £700 
came  back  to  the  company.  Under  those  circumstances  Mr. 
Gratze  as  the  liquidator  of  the  old  company  was  now  a  creditor 
for  £'2/M).  To  provide  funds  for  the  new  company  £iO,oOO 
was  obtained  on  debentures,  while  in  April  of  the  present 
year  a  further  £'2,(X)0  was  raised  on  debentures.  The  com- 
pany took  over  a  number  of  contracts,  but  finally  the  trade 
depression  set  in,  and  orders  were  cancelled,  while  no  tresh 
inquiries  came  along.  The  unsecured  liabilities  of  the  com- 
pany the  chairman  stated,  amounted  to  £8,419,  made  up 
as  follows  :  Trade  creditors,  £2.6(19;  directors'  fees,  &c.,  £1,471; 
cash  creditors,  £1,700;  bank  overdraft,  £151;  and  liquidator 
of  old  company  £2,486.  The  assets  were  set  down  at  £'26.536, 
but  they  were  only  estimated'  to  realise  £8.663,  from  which 
had  to  be  deducted  £.538  for  preferential  claims,  leaving  net 
assets  of  £8.T25.  Those  assets  were  not  sufficient  to  disch_arg8 
the  claims  of  the  debenture  holders,  and  there  was  nothing 
available  for  the  creditors.  The  deficiency  as  regardeu  the 
creditors  was  £12,308,  and  as  regarded  the  shareholders  it 
amounted  to  £32.310.  In  answer  to  a  question,  the  hquidator 
said  he  did  not  think  there  was  any  chance  of  the  unsecured 
creditors  ever  receiving  a  dividend.  No  resolutions  were  passed 
and,  therefore,  the  voluntary  liquidation  of  the  company  will 
be  continued  with  Mr.  Gray  as  the  hquidator. 

Orizaba  Tramways  Syndicate,  Ltd. — Meeting  called  for 
September  T2th  at  Sardinia  House,  Sardinia  Street,  W.O.,  to 
hear  an  account  of  the  winding-up  from  the  liquidator,  Mr. 
A.  P.  Dickin. 

Sutton-in-Ashfield  Motor  &  Electrical  Engineebinq  Co., 
Ltd. — Meeting  of  creditors  called  for  August  16th,  at  3,  King 
John's  Chambers,  Brindlesmith's  Gate,  Nottingham.  Liqui- 
dator, Mr.  J.  Keetley. 

Bankruptcy  Proceedings. — Harry  Michael  'Wollman,  9, 
Greasboro'  Road,  Parkgate.  near  Rotherham,  Yorkshire,  elec- 
trical factor. — Ihe  pubUc  examination  of  this  debtor  was  held 
recently  at  the  County  Court  Hall,  Bank  Street,  Sheffield. 
The  statement  of  atlairs  showed  liabilities  amountmg  to  £184, 
against  assets  £34.  Debtor  attributed  his  failure  to  trade 
depression,  the  coal  strike,  and  losses  through  damage  to 
goods.  The  examination  was  closed.  The  following  are 
creditors  herein  ; — 

Marsh   Bros.   (Electricians),   Ltd.,  £100;  Phoenix  Supply  Co..  Ltd.,  £79. 

Edward  Stanley  Taylor,  electrical  engineer,  Wilson's 
Buildings,  Stenhousemuir.  Stirlingshue.— At  Falkirk,  on  the 
8th  lust.,  this  examination  in  bankruptcy  took  place,  after 
which  the  statutory  oath  was  administered.  Bankrupt  stated 
that  he  started  business  in  January,  19'20,  without  any  capital; 
he  boiTowed  £60  in  June  of  the  same  year.  His  statement  of 
affairs  showed  that  he  was  owing  trade  accounts  to  the  extent 
of  £831,  and  that  between  his  stock  and  book  debts  his  assets 
amounted  to  between  £80  and  £90.  He  calculated  that  he 
had  lost  £430  in  under-estimating  contracts,  and  that,  his 
expenses  were  generally  bigger  than  his  income.  When  asked 
if  he  attributed  his  bankruptcy  entirely  to  losing  on  the 
various  contracts,  he  said  that  he  became  insolvent  in  the 
first  place  through  under-estimating;  in  the  second  place, 
owing  to  his  high  expenses  in  running  the  business,  and, 
lastly,  his  position  was  due  to  what  he  described  as  victimisa- 
tion by  other  contractors. 

Hoeert  Chas.  Jones,  electrical  engineer,  lately  trading  as 
Elect.  Ma.  Engineering  Co.,  10,  Caledonia  Street.  Kmg's 
Cross.  N. — This  debtor  again  attended  before  Mr.  Registrar 
Mellor  at  the  London  Bankruptcy  Coiu-t  on  'l\iesday  in  rela- 
tion to  his  public  examination.  Pai'liculars  of  the  failure  re- 
cently appeared  in  these  columns.  Mr.  F.  T.  Carton,  Official 
Receiver,  reported  that  the  debtor  had  furnished  the  further 
particulars  required,  and  he  accordingly  had  no  more  questions 
to  ask  him.    The  examination  was  concluded. 

Dissolution  of  Partnership.— IIallenan  &  R.etcher,  taxi- 
cab  proprietors,  electrical  engineers,  Ac,  Halfway  Garage, 
Cathedral  Road.  Cardiff.— Mr.  E.  P.  Hallenan  and  Mr.  T.  J. 
Fletcher  have  dissolved  partnership. 

Trade  Announcements.— The  .Tackson  ELEcmic  Stove  Co., 
Ltd.,  has  appoinled  Messrs.  Witty  it  Wyatt  (Cardiff).  Ltd.. 
of  5,  Burt  Street.  Clarence  Road.  Docks.  Cardiff,  as  its 
agents  for  Wales  and  the  West  (^  England,  and  Mr.  Blofig 
is  not  now  its  agent.    The  firm  will  hold  a  showroom  stock. 

The  British  Central  Electrical  Co.,  liTD.,  has  recently 
been  appointed  sole  selling  agent  for  Messrs.  Richardsons, 
Westgarth  it  Co.,  Ltd.,  for  the  sale  of  their  productions, 
comprising  steam  turbines,  condensers,  boilers,  kc. 

The  publicity  organisation  of  the  General  Electric  Co., 
Ltd.,  has  now  been  removed   from  Queen  Victoria  Street, 
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E.G.,  to  the  new  head  offices  at  Magnet  House,  Kingsway, 
London,  W.C.  2  (telephone  No.  :  Regent  7050,  50  lines),  and 
all  correspondence  relating  to  publicity  matters  should  be 
sent  there. 

The  Magketa  Time  Co.,  Ltd.,  of  \Veshninst<?r,  has  acquired 
the  control  of  the  Standard  Time  Co..  Ltd.,  19-21,  Queen  Vic- 
toria Street,  E.G..  and  "  Magneta  "  directors  have  personally 
acquired  the  control  of  the  Lowne  Klectric  Clock  &  Appli- 
ances Co..  Ltd.,  108,  Bromlev  Eoad,  Catford,  S.E.,  and  the 
Silent  Electric  Clock  Co..  Ltd.,  192,  Goswell  Road,  B.C.  1. 
We  are  informed  that  the  change  is  expected  to  result  m  re- 
duced cost  of  manufacture.  The  Catford  works  are  being 
considerably  enlarged  and  additional  plant  is  being  installed. 
It  is  not  intended  to  change  the  personnel  of  the  various 
businesses,  ^vhich  will  be  conducted  as  heretofore. 

The  Wholes.xle  Firrixos  Co.,  Ltd.,  has  removed  its  Man- 
chester branch  to  larger  premises  at  16  and  bO,  High  Street, 
the  hrst  floor  of  which  is  fitted  out  as  a  showroom. 

Messrs.  Simpso.n,  Baker  &  Co.,  electrical  and  mechanical 
engineers  and  merchants,  have  removed  their  Cardiff  depot 
to  12,  Westgate  Street,  Cardiff.    Telephone  No.  3403. 

Semaphore  dry  batteiies  and  cells  are  now  controlled  by 
Messrs.  Harwell,  Ltd.,  of  2,  Bayley  Street,  Tottenham  Court 
Road,  W.C.I,  who  are  also  sole  selling  agents  for  insulating 
material  made  by  the  Improved  Solidite  Co.,  Ltd. 

Messrs.  Twiss  Electric  Transmission,  Ltd.,  of  39,  Victoria 
Street,  S.W.I,  have  added  an  extra  telephone  line,  and  the 
number  has  been  changed  to  "  Vic.  3310,"  2  lines. 

Catalogues  and  Lists. — Z  Electric  Lamp  &  Supplies  Co., 
Ltd.,  73,  Newman  Street,  W.  1. — A  showcard  and  folder  illus- 
trating the  "  Electrolux  "  portable  cleaning  apparatus. 

Mr.  T.  L.  Reed  Cooper,  11,  Tothill  Street,  Westminster, 
S.W.  1. — -•Vn  illustrated  brochure  describing  in  detail  immer- 
Bible  electric  pumps,  and  giving  particulars  of  varioiis  sizes. 

National  X-RAi'  Reflector  Co.,  Chicago  (U.S.A.).— Two  pro- 
fusely illustrated  booklets  dealing  with  the  use  of  "  X-ray  " 
hghting  reflectors,  principally  for  the  illumination  of  shop 
windows. 

The  Son  Electrical  Co.,  Ltd.,  57-59,  Neal  Street.  Long 
Acre,  W.C.  2.— List  No.  317.  An  illustrated  folder  giving 
revised  prices  of  "  Sunco  "  electric  fires. 

The  NCNE.W0N  Electrical  Contracting  Co.,  Ltd.,  Market 
Place,  Nuneaton. — An  illustrated  descriptive  hst  of  new  type 
link  disconnecting  boxes  and  service  boxes.  (Desciibed  in 
our  issue  of  April  8th  last,  p.  437.) 

Messrs.  Johnson  &  Phillips,  Charlton,  S.E.7.— List  J.B.2. 
A  well-produced  hst  of  mining  type  cable  boxes  of  all  descrip- 
tions, high-  and  low-pressure,  straight-through.  3-way  and 
4-way,  disconnecting  and  non-disconnecting,  dividing,  ic.  De- 
tails of  glands  and  armouring  clamps  are  also  included. 

Semaphore,  Ltd.,  2,  Bayley  Street,  Tottenham  Court  Road, 
W.C.I. — .\  card  giving  prices  of  batteries  for  flash  lamps, 
torches,  &c. 

For  Sale. — Messrs.  Edwards,  Son  &.  Bigwood  are  to  sell 
by  auction  at  Branston,  Burton-on-Trent,  surplus  plant  and 
machinery,  including  electrical  motors,  &c.  For  particulars, 
see  our  advertisement  pages  to-day. 

Peterborough  City  Council  invites  offers  for  oue  overhead 
travelling  crane,  by  Gibbons  &  Co..  Ltd.,  ^  ,  ...  9  in.  span, 
to  lift  6  tons. 

Fire. — As  the  daily  Press  reports  may  con.,  y  a  wrong  idea 
of  the  extent  of  the  damage,  we  are  asked  to  state  that  the  fire 
at  the  Falcon  Works.  Loughborough,  of  the  Brush  Electrical 
Engineering  Co.,  Ltd.,  last  Saturday,  has  not  in  the  least 
curtailed  manufacturing  operations.  One  of  the  timber  sheds 
with  its  stock  of  timber  was  completely  destroyed,  together 
with  some  log  converting  machines.  The  large  stock  of  cars, 
omnibuses,  and  similar  work  in  proce.ss  of  manufacture  was 
unharmed.  The  engineering  section  of  the  works,  which  is 
•way  from  the  scene  of  the  fire,  is  also  intact. 

The  L.C.C.  Turbo-Generator  Contract.— With  further  re- 
ference to  the  contract  recently  placed  i;\ith  a  Swiss  firm 
by  the  L.C.C.  Highways  Committee  for  an  8,000-kW  turbo- 
generator set,  we  have  received  from  the  British  Engineers' 
Association  a  copy  of  a  letter  addressed  to  the  chairman  of 
the  L.C.C.,  in  which  the  Association  puts  forward  the  follow- 
ing statement : — 

■■  The  London  County  Council  makes  its  purchases  with 
public  funds  for  the  purpose  of  rei.dering  pubUc  services,  and 
xf  the  purchases  be  made  in  this  country  the  money  expended 
remains  here.  In  the  case  of  an  order  for  a  turbo-generator, 
it  is  fair  to  say  that  at  least  SO  per  cent,  of  the  purchase 
price  would  be  distributed  amongst  our  own  people  in  the 
form  of  wages  and  salaries.  If.  on  the  other  hand,  the  pur- 
chase be  made  abroad,  the  money  leaves  this  country,  and 
in  something  like  the  same  proportion  is  distributed  to 
foreign  labour  and  salaried  officials.  Our  cost  of  manufacture 
is  relatively  high,  because  of  the  larger  amount  of  purchasing 
power  demanded  by  our  tvorkers  in  return  for  their  produc- 
tion of  a  given  commodity  value.  Surely  the  people  of  this 
country,  wno  are  themselves  responsible  for  the  high  cost  of 
manufacture,  owing  to  their  defiance  of  sound  economic  prin- 
ciples, should  ungrudgingly  pay  the  higher  prices  for  the 
products  of  the  home  industries,  which  are  the  primary  source 
of  any  well-being  they  have  ever  enjoyed  or  ever  will  enjoy. 
A  high  standard  of  real  wagea  cannot  continue  to  co-exist  with 


discrimination,  on  the  part  of  the  spender,  against  dear  homo 
products  in  favour  of  the  power-priced  products  of  other  coun- 
tries where  the  wages  cost  per  unit  cost  of  value  produced  is 
substantially  lower.  The  two  conditions  are  mutually  exclu- 
sive. Turbo-generators  are  dear  in  this  country,  but  the  reason 
is  not  far  to  seek,  and  our  own  people  are  in  duty  aud  honour 
bound  to  pay  the  higher  prices  which  they  themselves  have 
created  and  which  are  eventually  redistributed  amongst  tuem. 
Hoping  that  further  consideration  of  the  proposed  transaction 
may  result  in  justice  being  done  to  British  labour,  even  at  the 
cost  of  conferring  some  small  benefit  on  British  capital  and 
brains." 

The  clerk  to  the  Council  replied  to  the  above  communication 
under  date  August  2nd,  stating  that  the  Swiss  tender  was 
some  £8,000,  or  about  16  per  cent,  lower  in  amount  than  that 
of  the  lowest  acceptable  British  tender. 

This  matter  was  raised  in  the  House  of  Commons  on  Tues- 
day. In  reply  to  a  question  by  Mr.  G.  Balfour,  Sir  P.  Lloyd- 
Greame  (Director  of  the  Overseas  Ti-ade  Department)  said  that 
the  Government  had  no  power  to  interfere  with  the  discretion 
of  local  authorities  in  a  matter  of  this  kind.  He  was  informed 
that  the  British  firms  were  invited  to  amend  their  origmil 
tenders.  Mr.  Balfour  drew  attention  to  the  difference  in 
hours  of  labour  and  rates  of  pay  in  this  country  and  in  Swit- 
zerland, and  asked  for  some  method  of  fair  trade  to  be  secured 
as  between  foreign  countries  and  ourselves.  In  reply,  it  was 
stated  that  these  considerations  were  present  to  the  minds  of 
the  local  authorities  when  placing  the  contracts.  Another 
member  asked  whether  a  number  of  the  shares  in  the  foreign 
company  were  owned  by  British  firms  in  this  country,  but 
Sir  P.  Lloyd-Greame  replied  that  he  did  not  see  that  that  made 
the  least  difference,  as  the  employment  would  go  to  foreign 
and  not  to  British  workmen.  Mr.  Balfour  thought  it  a 
matter  for  broad  legislation  so  far  as  securing  fairer  trade 
between  home  and  foreign  manufacturers  was  concerned,  but 
Sir  P.  Lloyd-Greame  replied  that  it  would  be  obviously  im- 
possible to  legislate  in  order  to  control  the  placing  of  all  con- 
tracts. 

Book  Notices. — Publications  of  the  Massachusetts  Insti- 
tute of  Technology,  \'ol.  56,  No.  30,  "  A  Dynamometrical 
Comparator;  a  differential  dynamometer  for  accurate  com- 
parison of  alternatmg  and  direct  current  strengths."  No.  31, 
"  Induction  Motor  Core  Losses."  Boston  (Mass.)  :  The  In- 
stitute. 

"  Steam  Boiler  Maintenance."  By  R.  Clayton,  pp.  ix-l-118; 
4  figs.    London  ;  Sir  I.  Pitman  &  Sous,  Ltd.    Price  28.  6d.  net. 

"  Principles  of  Radio  Communication."  By  J.  H.  Morecroft. 
pp.  x-f  935,  illustrated.  London  :  Chapman  &  Hall,  Ltd.  Price 
45s.  net. 

"  The  Electric  Furnace."  By  J.  N.  Bring,  pp.  xii-|-485;  341 
figs.     London  :  Longmans,  Green  &  Co.    Price  32s.  net. 

"  Fifty  Years  of  Electricity — The  Memories  of  an  Electrical 
Engineer."  By  J.  A.  Fleming,  D.Sc,  F.R.S.  (384  pages  aud 
111  plates.)  London  :  The  Wireless  Press,  Ltd.  (To  be  pub- 
lished shortly.)  This  history  of  electrical  engineering  com- 
mences in  1870  and,  therefore,  covers  practically  the  whole  of 
the  science  and  art. 

The  Transactions  of  the  South  African  Institute  of  Engineers, 
Vol.  XII.  Part  6,  June,  1921.  Price  2s.  net.  Containing  dis- 
cussions on  a  number  of  papers  which  have  recently  appeared 
in  the  journal. 

South  African  Engineers'  Electrical  and  Allied  Trades' 
Directory,  published  by  the  South  African  Miiiing'd  Engineer- 
ing Journal  in  Johannesburg,  and  sold  in  this  country  at  82-85, 
Fleet  Street,  Loudon,  E.C.4,  by  Argus  South  African  News- 
papers, Ltd.  1921-22  edition.  30s. — This  directory,  which  is 
quite  business-like  in  get-up  and  arrangement,  covers  all 
branches  of  the  engineering,  electrical,  iron,  steel  machinery, 
constructional,  automobile  hardware,  and  allied  trades 
throughout  the  Union,  Rhodesia,  and  Mozambique.  The 
names  of  1,500  firms  appear  in  the  alphabetical  section,  which 
is  followed  by  a  geographical  section.  Other  features  are 
sections  giving  particulars  of  the  overseas  agencies  held  by 
South  African  firms;  a  list  of  ruining  and  industrial  under- 
takings, with  the  names  of  their  officials;  and  a  hst  of  muni- 
cipalities and  public  supply  undertakings.  These  and  other 
contents  should  be  of  great  use  to  home  firms  doing  or  contem- 
plating export  trade  to  South  Africa. 

South  African  Electrical  Trade. — The  British  and  South 
African  Export  Gazette  states  that  the  growing  importance  of 
the  South  African  market  for  electrical  material  and  machinery 
is  demonstrated  by  the  £1,683,112  registered  for  imports  last 
year.  In  1919,  £972,398  worth  was  imported,  but  from  1910 
until  that  year  nothing  over  £550,(KK)  had  been  recorded.  Some 
£4.50,000  is  to  be  spent  on  the  Union  telegraph  and  telephone 
systems  this  year.  A  substantial  improvement  in  the  business 
in  electrical  supplies  may  be  looked  for  on  the  Rand  in  about 
two  months'  time,  when  additional  power  will  be  availauie. 

Our  contemporary  also  draws  attention  to  the  increased 
purchases  of  electric  cooking  and  heating  appliances  which 
are  now  being  made.  During  the  first  quarter  of  the  current 
year  imports  to  the  value  of  £10.605  were  registered,  as  com- 
pared with  only  £3.645  for  the  same  period  in  1920.  and  the 
demand  has  since  been  steadily  increasing.  "  The  United 
Kingdom,  of  course,  now  holds  the  bulk  of  this  business,  and 
is  fast  cutting  out  the  United  States,  which  last  year  only 
managed  to  secure  £9,414  out  of  £41,337,  as  compared  with 
£13,688  out  of  £23,616  in  1919." 
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Big  Reduction  in  Steel  Worliert'  Wages. — The  heavy  de- 
flation of  iron  and  steel  prices  is  reflected  in  the  monthly 
ascertainment  of  the  Midland  Wages  Board.  Since  January 
the  average  net  selling  price  of  hnished  iron  haa  fallen  by 
over  £13  per  ton.  and  the  ell'ect  of  the  ascertainment  is  to 
reduce  ironworkers'  wages  by  .SO  per  cent,  as  from  Monday 
last.  The  decline  since  February  i.s  14'24  per  cent.  The  wages 
of  men  not  affected  by  the  sliding  scale  are  down  16s.  per 
week. — Financial  Times,  (lliese  percentages  are  based  on  the 
pre-war  rates.) 

Swedish  Wages  Reduced  to  meet  German  Competition. — 
Ironworkers  and  engineers  at  the  Eskilstuna  factory,  near 
Stockholm,  are  reported  to  have  agreed  to  accept  reduced 
wages  in  order  to  meet  cheap  German  competition  and  secure 
for  Sweden  a  big  Kussian  order  for  locomotive  parts. — The 
Times. 

Slieffietd  Rejects  the  German  Plant  Tender. — The  "  Daily 
Mail  "  states  that  the  Sheffield  Electric  Supply  Committee  has 
decided  to  reject  the  German  offer  (that  of  the  Amsterdam 
Corporation)  to  supply  a  10,000-kW  generating  set  for  A'50,000. 
The  lowest  British  tender  at  cun'ent  costs  exceeds  ilOU.OUO.  and 
the  buying  of  plant  is  to  be  deferred.  Prices,  it  is  thought, 
will  have  fallen  enough  some  months  hence,  to  enable  the 
Corporation  to  place  the  contract  with  a  British  firm. 

It  may  be  recalled  that  when  the  matter  was  under  discus- 
sion a  few  weeks  ago,  Mr.  W.  L.  Hichens,  chairman  of  Messrs. 
Cammell.  Laird  &  Co.,  Ltd.,  and  deputy-chairman  of  the  Eng- 
lish Electric  Co..  Ltd.,  stated  that  if  the  Sheffield  City  Council 
■was  going  to  set  an  example  of  buying  the  special  products  of 
Sheffield  abroad,  it  was  difficult  to  see  how  other  corporations 
could  be  persuaded  not  to  follow  its  example.  An  ounce  of 
practice  was  worth  a  ton  of  theory.  High  rates  vpere  an  im- 
portant factor  in  handicapping  us  against  the  Germans,  and 
the  policy  of  the  council  would  appear  to  be  to  increase  unem- 
ployment, and  thus  swell  the  already  swollen  rates.  Thus 
they  went  round  in  a  very  vicious  circle. 

On  July  13th  the  Sheffield  correspondent  of  the  Financial 
Times  said  it  was  unlikely  that  the  corporation  would  accept 
the  recommendation  to  purchase  from  Germany.  The  com- 
mittee which  originally  made  the  recommendation  had  asked 
to  be  allowed  to  reconsider  the  matter,  the  chairman  stating 
that  the  publicity  that  had  been  given  to  the  proposal  had 
done  an  enormous  amount  of  good  and  brought  Briti-sh  com- 
petitive prices  down. 

Scottish  Electricians'  Wages. — Throughout  Scotland, 
meetings  of  the  Electrical  TYades  Union  are  being  held,  at 
which  the  employers'  new  conditions  are  being  submitted  to 
the  men.  In  the  meantune,  it  is  stated,  the  Scottish  Con- 
tractors' Association  have  withdrawn  their  proposal  to  reduce 
wages  by  2d.  an  hour  from  September  Ist. 

Cable  Makers'  Association. — We  are  notified  that  in  the 
case  of  cable  drums  supplied  by  members  of  the  Cable  Makers' 
Association  subsequent  to  August  1st,  1921,  a  reduction  of  25 
per  cent,  from  the  currant  prices  will  be  allowed,  and  the  same 
reduction  will  be  allowed  for  all  periods  of  hue  (that  is  beyond 
the  free  loan  period  of  three  months  subsequent  to  August  1st, 
1921). 

Excess  Profits  Duty. — On  the  application  of  the  Monte 
Video  Telephone  Co.,  Ltd.,  the  Board  of  Referees  under  the 
E.P.D.  has  increased  the  statutory  percentage  to  7i  per  cent, 
for  companies  providing  telephone  services  in  Uruguay  as 
from  December  31st,  1916. 

The  E.T.U.  and  Non=Union  Labour. — A  recent  report  of 
the  Electricity  Supply  Committee  of  the  Stepney  Borough 
Council  shows  that  the  E.T.U. 's  "  ban  "  on  the  connecting-up 
of  non-union  installations  has  been  extended  in  another  direc- 
tion. The  report  says  that  cases  have  occurred  in  the  borough 
in  which  the  E.T.U.  has  given  instructions  that  kiuemas  are 
not  to  be  connected  to  the  supply  mains  if  the  operators  at 
these  places  are  not  members  of  the  E.T.U.  in  spite  of  the 
fact  that  the  installations  have  been  executed  by  members  of 
the  Union.  Apart  from  this,  music  halls  are  also  affected. 
One  case,  in  which  legal  proceedings  against  the  Council  are 
threatened,  is  that  of  the  Royal  Cambridge  Hall.  Although 
the  wiring.  Sec,  was  carried  out  by  E.T.U.  members,  connec- 
tion is  refused  on  the  ground  that  several  employes  at  the 
theatre  are  not  members  of  the  National  Association  of 
Theatrical  Employees.  The  installation  contractors  are  unable 
to  carry  out  final  tests,  and  until  thtiy  do  the  proprietors  ol  the 
theatre  will  not  pay  the  account,  and  in  consequence  are 
threatened  with  legal  action.  In  turn  the  proprietors  also  in- 
tend to  sue  the  Council  if  the  neces.sary  connections  are  not 
made.  The  London  District  Organiser  of  the  E.T.U.  expresses 
regret  that  the  "  ban  "  cannot  be  removed,  "  as  this  is  a  trade 
dispute  which  involves  fundamental  principles  for  the  trade- 
union  movement"  The  committee  is  of  the  opinion  that  the 
matter  should  have  been  raised  before  the  wiring  was  carried 
out.  It  is  also  stated  that  this  is  not  an  isolated  case.  The 
committee  recommends  "  That  the  Council  do  authorise  the 
Borough  Electrical  Engineer  and  Manager  to  give  the  neces- 
sary instructions  to  the  Council's  employes  requiring  them 
forthwith  to  connect  up  the  '  Royal  Cambridge  Music  Hall  ' 
with  the  Council's  mains  and  to  maintain  such  supply  when 
connected,  and  also  to  give  similar  instructions  with  regard  to 
supplies  to  other  places  of  amusement." 

Four  Years'  Electrical  Progress  in  Russia. — In  a  long 
descriptive  article  on  the  progress  of  electricity  in  Russia  since 
the  revolution,  the  Novy  Mir  eummarises  in  tabular  form  the 


results  alleged  to  have  been  attained,  as  follows  : — In  the  year 
1917.  four  town  stations  of  2,421  kW  and  two  village  stations 
of  09.2  k\\  were  opened;  in  the  year  191b  six  town  stations 
and  two  village  stations  were  opened,  totalling  4. 704  k\V  and 
53.4  kW  respectively.  'I'he  corresponding  figures  for  1919  were 
24  town  stations  and  12  village  stations,  or  1.305.3  and  342.7 
kW  respectively;  in  1920,  47  town  stations  and  53  village 
stations,  of  7,670  kW  and  1,029  kW  respectively.  Progress  ap- 
pears to  have  slowed  down  in  1921.  As  far  as  it  has  gone,  the 
year  shows  only  22  new  town  stations  and  17  new  village 
stations,  the  respective  total  powers  being  l,t)83  kW  and  320.6 
kW.  It  is  pointed  out  that  powerful  new  stations  are  being 
built,  and  old  ones  are  being  enlarged  in  five  governments,  in 
of  any  form  of  trade  which  private  enterprise  could  carry  on. 
and  asking  for  the  discontinuance  of  operations  by  the  Elec- 
tricity Department  in  the  sale  of  electrical  appliances,  &c. 

Wolverhampton  Contractors'  Protest. — At  a  meeting  of 
the  Town  Council  on  August  3rd  a  letter  was  read  from  Mr. 
Ellis  Aldridge.  an  electrical  contractor,  enclosing  a  resolution 
passed  by  a  well-attended  meetmg  of  electrical  engineers  and 
contractors  protesting  against  competition  carried  on  by  the 
Wolverhampton  Electricity  Department.  The  matter  was  re- 
ferred to  the  Electricity  Committee,  as  also  was  a  protest  from 
the  local  branch  of  the  Middle  Classes  Union.  That  organisa- 
tion sent  a  resolution  protesting  against  the  municipahsation 
of  any  form  of  trade  which  private  enterprise  could  carry  on, 
and  asking  for  the  discontinuance  of  operations  by  the  Elec- 
tricity Department  in  the  sale  of  electrical  appliances,  Ac. 

Annual  Outings. — The  employes  of  the  H.^rt  Accumulatob 
Co..  IjTD.,  of  Stratford,  held  their  twenty-fourth  annual  outing 
on  Saturday,  July  23rd,  going  by  charabanc  to  Souuiend. 
The  party  was  photographed  durmg  a  halt  at  Brentwood. 
Dinner  was  served  at  the  Maisonette  Cafe.  High  Street, 
Southend.  The  toast  of  the  Hart  Accumulator  Co.,  Ltd.,  wai 
proposed  by  the  chairman  (Mr.  F.  i.  Holmes.  M.I.E.E.),  man- 
ager of  the  company,  who  in  a  few  well-chosen  words  referred 
to  the  difficult  times  caused  by  trade  depression,  the  coal 
strike,  &c.,  through  which  the  company  had  safely  passed, 
and  urged '  upon  the  employes  the  necessity  for  taking  their 
share  of  hard  work  to  enable  conditions  to  become  more 
normal.  Mr.  C.  Cartwright  (vice-chairman)  proposed  the  toast 
of  "  The  Chairman,"  which  was  suitably  respondeu  to. 
Thanks  were  expressed  to  the  committee  who  organised  the 
successful  outing,  and  to  Messrs.  W.  McDonald  and  C.  Cart- 
wright,  who  acted  as  hon.  secretary  and  treasurer  respectively. 

The  annual  outmg  of  the  employes  of  Messrs.  Higgins  and 
Griffiths,  Ltd.,  took  place  on  July  9th.  The  party,  accom- 
panied by  Mr.  Albert  Higgins,  one  of  the  principals,  left 
Paddington  for  Windsor,  whence  by  private  launch  they  were 
conveyed  to  Cookham  and  district.  The  river  trip  was  much 
enjoyed.  Luncheon  and  tea  were  served  on  board  to  the 
strains  of  music  provided  by  an  orchestra.  Toasts  were  given 
by  the  president,  and  were  suitably  responded  to.  At  Cook- 
ham,  sports  occupied  attention,  and  the  party  then  returned  to 
Windsor,  where,  durmg  a  concert  interval,  the  sports  prizes 
were  presented.  Mr.  J.  Ansell  organised  the  arrangements 
with  the  assistance  of  Mr.  Barclay,  treasurer. 

On  Saturday  last  the  staff  and  employes  of  Messrs.  Robson  & 
Coleman,  of  Newcastle-upon-Tyne,  went  for  their  annual  ex- 
cursion to  Warkworth  by  charabanc.  The  party  arrived  there 
about  midday,  and  after  lunch,  games  and  sports  w^ere  entered 
into.  A  company  numbering  over  100  sat  down  to  tea,  after 
which  prizes,  provided  by  Mr.  and  Mrs.  Robson  and  Mr. 
Ridley,  were  presented  to  the  fortunate  winners  in  the  Castle 
Grounds. 

The  Electrical  Contractors'  Association.— The  .\ugust 
number  of  .The  Electrical  Contractor  records  the  election  of 
Mr.  Orringe  as  President  and  the  re-election  of  Mr.  H.  Marryat 
as  hon.  treasurer.  The  following  committees  have  been  ap- 
pointed (chairmen's  names  are  given  in  parentheses)  ;  Pro- 
pagandist (Mr.  W.  A.  Shaw);  Law  and  Parliamentary  (Mr. 
W.  Cross);  Apprenticeship  (Mr.  A.  E.  Chesters) ;  I.M.E.A. 
and  Registration  (Mr.  H.  J.  Cash);  Finance  (Mr.  Omnge); 
Trading  (Mr.  Heywood) ;  Electrical  Contractor  (Mr.  Baxter). 

Contemplated  Withdrawal  from  Industrial  Council.— The 

Ti-ausport  and  Electricity  Committee  of  Newcastle-on-Tyno 
Corporation  has  decided  to  hold  a  sivcial  meeting  to  consider 
the  advisability  of  withdrawmg  from  the  National  NVage 
Agreement  and  the  Industrial  Council,  as  it  is  not  satisfied 
that  the  reductions,  &c.,  proposed  are  adequate  to  meet  the 
circumstances,  having  regard  to  what  has  been  done  in  other 
industries. 

"  Whirlwind  "  Advertising.— The  Portable  ITtihties  Co., 
one  of  whose  specialities  is  the  "  Whirlwind  "  suction  sweeper, 
conceived  the  idea  of  bringing  to  life  a  familiar  figure  in  its 
advertisements  of  the  appliance.  Accordingly  a  lady  dressed 
in  a  co.stume  on  conspicuous  lines- spiral  lines  suggestive  of  a 
whirlwind,  and  equipiwd  with  an  umbrella  also  bearing  a 
spiral  design  and  an  announcement — was  engaged  to  promen- 
ade the  streets  of  a  wxU-known  seaside  resort.  The  electrical 
dealers  of  the  town  co-operated  with  window  displays,  and 
excellent  results  are  anticipated. 

British  Industries  Fair.— Correction.— In  our  issue  of 
July  29tli  we  gave  the  address  of  the  General  Manager  of  the 
British  Industries  Pair  (Birmingham)  as  73.  New  Street;  the 
correct  address  is  Chamber  of  Commerce  Buildings,  95,  New 
Street. 
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An    Electrical    Conference   in    France. — The    Union    des 

Syndicats  de  IMilectricite  is  arraugiug  an  international  confer- 
ence in  Palis  in  October  lur  the  discussion  of  all  problems  re- 
lating to  the  Irausaiistioii  of  elecUicity  in  bulk.  The  coufoi- 
ence  will  probably  last  three  of  lour  aays  and  the  opening  i.s 
fixed  for  the  :iOth.  At  least  three  delegates  will  be  invited 
from  each  country  to  attend  the  conlereuce.  The  ollicial 
address  of  the  Union  is  7.  Kue  de  Madrid,  Paris. 

Inquiries. — The  makers  or  agents  for  the  following  devic<-s 
have  Deeu  asked  for:  Induction  coils  for  "  Stecophone  tele- 
phones; the  Kotapluiige  pump. 

Sterling  Dispute  Settled, — The  dispute  between  the  Ster- 
ling lelephone  ic  Jilectric  Co.,  Ltd.,  and  its  skilled  employes 
has  now  oeen  settled,  and  the  works  re-opened  on  the  Uth  lust. 

German  Exports. — The  quantity  of  machinery,  electrical 
manufactures  and  motor  veuicles  exported  from  Germany  lu 
19-J(.i  is  now  officially  returned  at  672,(311  tons,  of  the  value  of 
U.'.J70.(Xi5.(.>00  marks. 

Dublin  Electricity  Staff  Reorganisation. — .\  Re-organisa- 
tion Coniimttee  on  Civic  Administration,  appointed  by  the 
Dubhu  Corporation,  recouiineuds  that  electrical  work  carried 
out  by  the  Council  be  entrusted  to  the  electricity  supply  staff; 
that  the  Town  Clerk,  as  ex-ojficio  secretary  of  all  committees. 
should  have  direct  sujiervisiou  of  the  correspondence  of  the 
electricity  departmeut;  also  that  the  appointment  of  Mr.  h\  J. 
Allan,  as  seci-etary  of  the  Electricity  Supply  Committee,  lie 
determined,  but  that,  ponding  a  report  of  the  committee  on 
the  proposed  re-arrangement,  he  should  continue  to  act  in  the 
capacity  of  commercial  manager  of  the  undertaking. 

Wages  Reduction. — The  Darlington  Town  Council  has  ap- 
proved a  reduction  in  the  wages  of  workers  in  the  electrical, 
tramway  and  gas  departments  by  6s.  9d.  per  week,  to  be 
taken  off  in  two  instalments. 

German  Tubing  Manufacturers  Combine. — Under  the 
name  Verband  Deutsche  Isolierrohrwerke,  a  tmion  of  fourteen 
of  the  principal  manufacturers  in  Germany  of  insulated  tubing 
has  recently  been  formed  in  Hagen. 

New  French  Company. — .-\  new  company  has  lately  been 
formed  in  Paris  (4.5  Avenue  de  Friedlaud)  with  a  capital  of 
1,000.000  fr.,  and  the  title  La  Societe  La  Kadiotechnique. 


UQHTINQ    AND    POWER    NOTES. 


Aberfeldy  (Perthshire).  —  Electricity  Scheme.  —  Provost 
Haggart.  who  has  recently  purchased  the  town,  has  decided 
to  carry  out  an  electricity  supply  scheme,  although  he  is  chair- 
man of  the  local  gas  company. 
_  Accrington. — Important  Supply  Contracts.— The  Electri- 
city Coimuittee  has  had  several  applications  for  supplies  of 
power  in  considerable  quantities.  Messrs.  Steiner  &  Co..  of 
Church  Docks,  desired  a  night  load  of  900,000  units  per  year. 
A  cable  was  necessary,  and  the  engineer  was  instructed  to 
interview  the  firm  thereon.  The  Phoenix  Chemical  Co.  asked 
for  special  terms  for  a  contuuious  night  and  day  supply.  Sub- 
ject to  it."!  taking  150,000  units  par  month  for  I'i  months. 
with  an  equal  load  night  and  day,  the  committee  agreed  to 
supply  at  1.7.5d.  jjer  unit.  Messrs.  Howard  &  Bullough,  in 
agreeing  to  take  a  minimum  of  1-5,000  units  per  month,  were 
also  quoted  a  special  price. 

Blackburn.— Loan.— The  Town  Council  has  decided  to 
borrow  £2-21, .500  in  connection  with  the  new  generating  station 
at  VVhitebirk.  It  was  also  decided  to  convene  a  sjiecial  meet- 
ing to  approve  a  scheme  for  the  supply  of  electricity  to  Great 
Harwood,  Rishton.  Wiln^ire,  Clayton-le-Dale  and  Rams- 
greave.  * 

Blackpool. — Nkw  Sub-station.— 'llie  borough  electrical  engi- 
neer has  recommended  that,  in  order  to  meet  the  increasing 
demands  on  the  electricity  service,  an  underground  transformer 
station  be  constructed  in  Abingdon  Street.  Tlie  Electricity 
Committee  has  approved  the  recommendation. 

Blackrock  (Co.  Dublin). — Proposed  Largb  Station.— At  a 
meeting  of  the  Urban  Council,  the  manager  of  the  Irish  Over- 
seas Irading  and  Engineering  Association  brought  forward  a 
proposal  for  the  erection  of  a  large  capital  power  station  for 
generating  and  distributing  electricity  for  lighting  and  power 
over  a  wide  area.  With  modern  machinery  and  a  really  uii- 
to-date  plant,  it  was  stated,  the  A.s.sociation  .should  be  able 
to  distribute  electricity  at  a  price  below  that  at  which  the 
Council  could  generate  it.  The  A.ssociation  intended  to  secure 
a  concession  for  a  peat  bog,  and  use  the  peat  as  fuel.  The 
matter  was  referred  to  the  Council's  Electric  Light  Commit- 
tee for  consideration,  and  the  surveyor  was  directed  to  give 
the  A.ssociation  particulars  of  a  scheme  which  the  Council  had 
in   view. 

Canada. — IIvdro-electric  Developmknt. — A  recent  review 
of  hydro-electric  progress  published  by  the  Department  of  the 
Interior  (Water  Power  Branch)  states  that  plant  of  .OOO.'XK) 
h.p.  capacity  was  installed  or  under  construction  during  the 
past  year.  The  capital  sunk  in  hydro-electric  enterprises  has 
reached  a  total  of  $475,000,000.  Au  annual  saving  of  18.500.000 


tons  of  coal  is  made ;  this  represents  a  sum  of  $148,(XX),000.  It 
is  stated  that  tb«  •2,470.580  h.p.  ahready  installed  is  only  about 
6  per  cent,  of  the  available  water  power  according  to  recent 
surveys.  The  resources  of  Quebec  seem  to  be  the  greatest, 
but  the  most  advanced  development  is  in  Ontario. 

Cookham. — Eli-xtricity  Schemi;. — The  Town  (Council  has 
received  notice  of  the  intention  of  the  Rt.  Hon.  the  Lord 
Miston,  K.C.S.I.,  and  others  to  apply  to  the  Electricity  Com- 
missioners for  a  special  order  to  authorise  them  to  generate 
and  distribute  electricity  within  part  of  the  parish  of  Cook- 
ham,  being  part  of  the  area  of  the  undertaking  of  the  Maiden- 
head Corporation,  and  repealing  the  powers  granted  to  the 
Town  Council  to  supply  electricity  within  the  area.  The 
Council  has  decided  to  offer  no  objection  to  the  appUcation. 

Caterham. — Proposed  Price  Increase.— The  Urban  Electric 
Supply  Company  has  applied  for  an  order  to  increase  the 
maximum  price  of  electricity  from  lOd.  to  Is.  2d.  per  unit  as 
from  September  30th  next,  and  the  minimum  quarterly  pay- 
ments from  12s.  6d.  to  17s.  6d.  in  the  winter  quarters,  and 
from  8s.  4d.  to  Us.  8d.  in  the  summer  quarters. 

Cavan. — Lighting  Contract. — The  Urban  Council  has  ac- 
cepted a  seven  years'  agreement  with  the  local  Electric  Light- 
ing Co.  for  the  hghting  of  the  town.  The  price  per  urit  is 
fixed  at  Is. 

Ellesmere  Port. — Bulk  Sdpply.^Iu  reply  to  a  letter 
of  the  Electricity  Commissioners  regarding  the  with- 
drawal of  the  Council's  Electric  Light  Order,  the  Ellesmere 
Port  and  Whitby  Council  has  protested  against  its  exclusion 
from  the  Mersey  and  West  Lancashire  Electricity  District,  but 
states  that  it  is  prepared  to  take  a  supply  from  the  Mersey 
Power  Co.  in  bulk  for  all  purposes  at  a  price  to  be  agreed,  or 
failing  an  agreement,  as  may  be  determined  by  the  Electricity 
Commissioners,  this  arrangement  to  remain  in  force  until  the 
Joint  Electricity  Authority  for  the  Merseyside  and  West  Lan- 
cashire Electricity  District  is  in  a  position  to  offer  a  cheaper 
supply  to  the  district,  or  such  other  period  as  the  Electricity 
Commissioners  may  determine. 

Edinburgh. — Price  Increase.— The  Electric  Lighting  Com- 
mittee has  decided  that  it  will  not  be  necessary  to  increase 
the  charges  for  power,  but  the  charge  for  lightmg  has  1  ecu 
increased  from  4id.  to  4id.  per  unit. 

E.xmoutb. — Company's  Proposals.— -On  August  Srd  the 
General  Purposes  Committee  reported  the  receipt  of  a  letter 
from  the  Electric  Supply  Corporation  asking  whether  the 
Council  would  agree  to  cancel  the  agreement  of  1903  and  sup- 
port the  Corporation's  application  for  a  Provisional  Order  con- 
stituting itself  the  undertaker,  containing  a  purchase 
clause  as  favourable  to  the  Council  as  the  purchase  clauses  in 
the  agreement  of  1903,  and  providing  for  a  maximum  price  of 
Is.  per  unit.  The  Corporation  would  be  prepared  to  bear  the 
Council's  reasonable  charges.  The  committee  stated  tbat  it 
would  make  a  recommendation  later.  The  matter  was  referred 
to  the  Finance  Committee. 

Gloucester. — Temporary  Price  Increase. — The  City  Council 
is  applying  for  permission  to  increase  charges  temporarily  in 
order  to  recover  the  financial  loss  incurred  during  the  _oal 
dispute. 

An  additional  feeder  is  to  be  laid  in  the  Bristol  Road  dis- 
trict, at  an  estimated  cost  of  ;£3,000,  to  meet  increased 
demands. 

Keith. — Proposed  Electricity  Scheme.— A  committee  ap- 
pointed by  the  Town  Council  to  consider  the  possibility  of  a 
municipal  electricity  supply  scheme  has  made  its  report.  The 
committee  has  examined  installations  in  towns  of  simdar 
size,  and  has  made  a  partial  canvass  among  the  inhabitants, 
and  both  items  are  regarded  as  satisfactory.  The  moti-e 
power  recommended  is  either  suction  gas,  oil,  or  wind  power. 
Tlie  report  was  "received,"  and  will  be  con.sidered  at  this 
month's  meeting. 

Lanarkshire. — Electricity  Supply.— The-  County  Council 
Electric  Lighting  Orders  Committee,  having  considered  the 
question  of  providing  .supplies  of  electricity  to  the  districts 
of  Strathaven  and  Law,  as  well  as  to  the  county  in  general, 
is  of  the  opinion  that  ai5  application  should  be  made  to  the 
Electricity  Coinmis.sion  for  a  Special  Order.  'ITie  clerk  is  to 
confer  with  the  Clyde  Valley  Electiical  Powder  Co.  as  to  the 
possibility  of  supjilies  being  obtained  for  portions  <.f  tie 
county  for  which  orders  have  not  yet  been  made. 

I.urgan. — Extensions.— The  Electric  Ligh*  Committee's  re 
commendation  for  the  extension  of  cables  in  various  ihoroi.gli 
fares  was  adopted  by  the  Urban  Council,  and  it  was  inti- 
mated that  ft  report  would  be  made  .soon  on  the  question  ( f 
raising   funds  for   extension   of  the  works. 

Monmouth. — Si'coe.sted  Combination. — According  to  .the 
Hrrcfnrd  Timrs,  it  was  stated  at  a  recent  meeting  of  (he  Mon- 
mouth Town  Council  that  electric  light  standards  were  being 
erected  by  Hereford  within  live  miles  of  Mnninouth.  The 
clerk  .suggested  that  the  two  undertakings  might  be  combined 
by  the  taking  over  of  the  Monmouth  station  by  the  Hereford 
City  Council.  A  deputation  was  appointed  to  meet  the  Here- 
ford Council  to  discuss  the  subject. 
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Norfhwich.— Application  for  Order.— The  Electric  Supply 
Ck).,  Ltd.,  has  applied  lor  an  Order  to  supply  electricity  in  the 
rural  district  of  iSorthwich  and  the  paiLslje.s  ol  Astou-ljy-Bud- 
worth,  Pickmere,  Tabley  Superior,  labley  Interior,  Pluinbley, 
Bextou,  Tott,  Lower  Peover,  Mobberley,  and  the  urban  dis- 
tricts of  Northvvich,   Middlewich,  Winsford,  and  Knutsford. 

Portrush.— Proposed  Price  Increase.— The  Urban  Couuoil 
is  applying  for  permission  to  increase  the  maximum  prici's  of 
electncitj  as  follows  :  ¥oT  any  amount  up  to  'M  auv;s, 
£1  68.  »d.;  for  each  unit  over  20  units.  Is.  4d.  At  oresent 
the  maximum  amount  chargeable  is  8d.  per  unit. 

Sleaford. — Proposed  Price  Inxrbase.— The  Urban  District 
Council  has  applied  for  an  order  permitting  it  to  increase  lln' 
maximum  price  of  electricity  from  8d.  to  lid.  per  unit. 

Southend. — G.E.R.  Supply.— .\t  a  meeting  of  the  Electri- 
city Committee  an  inquii-y  was  submitted  from  the  chief  engi- 
neer to  the  Great  Eastern  Railway  Co.  stating  that  the  com- 
pany was  considering  the  question  of  lighting  by  electricity 
the  whole  of  the  station  premises,  goods  sheds,  signal  boxes, 
&c.,  on  the  companys  property  in  the  borough,  and  asking 
the  tenna  upon  which  the  Corporation  would  be  prepared  to 
supply  energy  for  the  purpose  indicated  for  an  estimated 
minimum  consumption  of  14,500  units.  Instructions  were 
given  to  the  electrical  engineer  to  confer  with  the  companj 
on  the  matter,  and  to  report  to  the  committee  in  due  course. 
Loan  Inquiki.— On  July  3Uth,  Col.  T.  0.  Ekin,  on 
behalf  of  the  Electricity  Commisioners,  held  an  inquiry  into 
the  cu'cumstances  in  which  the  Council  has  apphed  for  sanc- 
tion to  a  loan  of  £114,873  for  electricity  purposes.  Evidence 
was  given  as  to  the  growth  of  the  demand  and  number  of 
consumers,  special  reference  being  made  to  the  development  of 
Leigh,  where  1,080  'k\\'  of  plant  had  heen  mstalled.  The 
Inspector  was  satisfied  that  additional  plant  was  necessary 
and,  after  inspecting  the  plant,  closed  the  inquiry. 

St.  Annes. — Supply  to  Lytham.— The  Urban  District  Coun- 
cil has  appointed  a  sub-committee  to  confer  with  the  Lyiuani 
Urban  District  Council  on  t^e  question  of  an  immediate  supply 
of  electricity  to  Lytham.  ihe  two  districts  expect  to  be  incor- 
porated as  a  joint  borough  next  year. 

South  America. — Water  Power. — The  Economic  Review, 
quoting  Technik  und  Wirtschaft,  says  that  the  entire 
economic  development  of  Latin-America  depends  upon  the 
possibility  of  its  becoming  independent  of  coal.  This  possi- 
bility is  given  by  the  possession  of  water  power.  In  the 
Iguazu,  the  continent  possesses  the  greatest  waterfall  of  the 
world,  surpassing  in  power  the  falls  of  the  Zambesi  and 
Niagara.  Its  exploitation  has  only  been  prevented  hitherto 
by  its  unfavourable  situation.  To  conduct  electric  power  from 
it  to  the  industrial  centres  of  Argentina  would  mean  travers- 
ing hundreds  of  km.,  and  for  Brazil,  which  lies  on  the  other 
bank  of  the  Iguazu,  conditions  are  not  much  more  favourable. 
Brazil  is,  however,  carrying  on  her  economic  development  by 
means  of  the  Government  settlements  along  the  bank  of  the 
Iguazu,  and  this  development  will  be  accelerated  if  the  con- 
templated, strategically  important  railway  to  the  Paraguay- 
Argentine  frontier  in  the  vicinity  of  the  fall  materialises. 
Quite  apart,  however,  from  the  Iguazu,  most  of  the  South 
American  Republics  possess  vast,  still  unexploited,  sources  of 
energy  in  hundreds  of  rivers,  waterfalls  and  rapids. 

Sevenoaks. — Price  Increase. — The  Electricity  Company 
has  asked  the  Urban  District  Council  for  permission  to 
increase  the  charges  under  an  agreement  for  the  supply  of 
electricity;  in  the  case  of  public  lighting  from  '2d.  to  Hd.  per 
unit,  and  for  other  purposes  from  4d.  to  8d.  A  recommenda- 
tion that  the  company  be  ottered  50  per  cent,  increase  on  the 
charges  laid  down  in  the  agreement  was  referred  back. 

Teesdale. — Proposed  Electric  Light  Scheme. — .^.t  a  meet- 
ing of  local  authorities  at  Barnard  Castle,  the  practicability  of 
providing  electricity  to  the  Tees  valley  district  was  discussed, 
and  it  was  hually  decided  to  ask  representatives  to  secure  the 
financial  support  of  their  respective  councils.  The  possibility 
of  employing  water  pow-er  is  being  considered. 

Tunbridge  Wells. — Loan. — The  Town  Council  has  applied 
for  a  loan  of  ii7.500  for  the  construction  of  a  water  tower, 
interconnecting  pipe-work,  &c.,  at  the  electricity  works. 

Torquay. — Smoke  Nuisance. — Complaints  have  been  made 
regarding  the  smoke  from  the  electricity  works.  It  was  stated 
at  a  meeting  of  the  Council  that  a  private  hrm  had  ottered  to 
install  smoke-consuming  apparatus  free  of  charge.  The  matter 
was  referred  to  the  Electricity  Commitb^e  for  report. 

Wolverhampton.  —  Anticipated  Developments.  —  The 
borough  electrical  engineer  recently  stated  that  the  electricity 
undertakmg  would  be  fully  loaded  in  a  year  or  eighteen 
months'  time.  He  considered  that  when  the  existing  station 
h.'d  l)een  extended  to  the  utmost  limit,  the  demand  would  be 
tAo  great  for  it  by  19'i7,  and  a  new  station  would  have  to  be 
erect<Hl.  Under  the  propused  joint  .scheme,  in  which  Stoke-on- 
Tr»>nt,  West  Bromwich,  Stafford,  the  Midland  Electric  Cor- 
poration and  others  would  participate,  it  was  estimated  that 
the  Corporation  W'ould  effect  a  saving  of  .f'2.")0,000  by  taking  a 
supply  from  the  Joint  Authority  instead  of  erecting  a  new 
station . 

The  To^n  Council  has  decided  to  support  the  Joint  Autho- 
rity scheme. 


TRAMWAY    AND    RAILWAY    NOTES. 

Barrow  in-Furness — Track  Repairs.— The  tramway  man- 
ager has  repcjrted  that  car  failures  have  occurred  owing  to  the 
delectiye  state  of  the  permanent  way,  and  urged  that  the 
cost  ol  maintenance  of  cars  must  be  heavy  until  the  points, 
crossings,  and  rail  corrugations  have  received  attention.  On 
the  recommendation  of  ttie  borough  surveyor  it  is  proposed, 
in  order  to  improve  the  track,  to  accept  a  quotation  of  the 
Kail  \\elding  Co.,  Ltd.,  to  deal  with  about  500  joints  by 
electric  welding. 

Belfast — Year's  Work ino.— The  accounts  of  the  tramway 
undertaking  for  the  year  ended  March  aist,  1921,  record  a 
total  revenue  of  £601.184,  as  compared  with  JE54.J.348  in  the 
preceding  year.  Working  expenses  totalled  £.503,.555.  as  against 
^3/9,088.  leaving  a  gross  balance  of  £97,629.  a  considerable 
decrea.se  from  that  of  the  previous  year— il66,'2tJ0.  Capital 
charges  were  considerably  greater,  causing  a  net  deficit  of 
£39,635.  In  the  period  1919--20  there  was  a  net  profit  of 
£35,150.  One  factor,  stated  to  have  contributed  to  this  loss, 
was  the  military  "  Curfew  "  order.  The  number  of  passengers 
carried  was  100,643,705,  an  increase  of  about  5,000,000.  The 
number  of  car-miles  run  rose  from  6,'276,133  to  6,313,203. 
While  the  receipts  per  car-mile  increa.sed  by  2d.,  working 
expenses  rose  by  4.65d. 

Bournemouth. — Pare  Increase  Agreement. — An  application 
by  the  Corporation  for  permission  to  increase  fares  has  been 
asseut«'d  to  by  Poole,  which  has  agreed  that  the  present  differ- 
ential system  of  services  and  fares  shall  be  abolished  m  favour 
of  equal  rates  throughout  the  two  systems.  Bournemouth 
holds  the  Poole  system  on  a  lease. 

Brighton.— Year's  Working.— The  annual  report  of  the 
manager  of  the  Corporation  tramways  shows  that  the  total 
revenue  for  the  year  ended  March  31st  last  was  £131.478,  as 
compared  with  £116,839  in  1919-20.  Working  expenses 
amounted  to  £110,675,  as  against  £97,924,  leaving  a  gross 
trading  balance  of  £20,803  (£18,915).  After  payment  of  capital 
charges  a  balance  of  £2,386  remained.  Provision  for  renewals 
absorbed  £22,800,  leaving  an  excess  of  expenditure  over  income 
of  £20,414.  Although  the  total  car-miles  run  increased  from 
1.2(.)3,961  to  1,273,787,  the  number  of  passengers  carried  fell 
from  20.441,351  to  16.268,035.  Only  the  increased  fares  pre- 
vented a  heavy  fall  in  receipts. 

Doncaster. — New  Route.— The  Town  Council  has  approved 
a  proposal  of  the  Tramways  Committee  to  apply  to  the  i^ight 
Railway  Commissioners  for  an  Order  under  the  Light  Railways 
.\cts  to  lay  a  circular  tramway  track  in  Fi-ench  Gate,  St. 
Sepulchre  Gate,  Factory  Lane,  and  Traflord  Street  to  North 
Bridge  Road,  Instructions  have  been  given  for  the  laying  of 
the  track  in  Trartbrd  Street  in  anticipation  of  receipt"  of  the 
Older. 

Exeter. — Proposed  Sale  of  Undertaking. — A  communica- 
tion from  the  National  Electric  Construction  Co..  Ltd.,  with 
regard  to  the  sale  or  lease  of  the  tramway  undertaking  has 
been  deferred  by  the  Tramways  Committee  until  the  city 
treasurer  has  reported  upon  the  financial  aspect  of  the  com- 
pany's proposals. 

Gateshead=on-Tyne. — Option  of  Purchase.— At  a  meeting 
of  the  Town  Council  on  the  3rd  inst.,  it  was  decided  not  to 
exercise  the  option  of  purchase  of  the  tramway  undertaking 
next  year.  The  matter  had  been  considered  by  the  Parlia- 
mentary Committee,  which  estimated  that  the  sum  required 
to  purchase  the  system  would  approximate  to  £500,000.  and 
about  £24,000  a  year  would  be  needed  to  meet  the  interest 
upon  the  borrowed  money. 

Halifax. — Permanent-way  Engineer.— Tlie  Town  Council 
has  approved  a  recommendation  by  the  Tramways  Commit- 
tee that  a  permanent-way  engineer  be  appointed",  at  a  com- 
mencing salary  of  £350  per  annum.  The  acting  chairman  of 
the  Tramways  Committee  said  the  new  appointment  was  pro- 
posed in  view  of  the  tramway  manager's  report,  and  in  view 
of  the  great  amount  of  work  involved;  they  anticipated  con- 
siderably more  work  in  reconstruction  than  in  recent  years. 

London. — Earlier  "  Underground  "  Trains.— Commenc- 
ing on  August  8th,  the  Underground  Railways  Co.  has  in- 
stituted a  number  of  earlier  trains.  I'ull  details  have  been 
published,  and  may  be  obtained  at  any  of  the  company's 
stations. 

Newcastleon.Tyne. — Result  ok  Inquiry.— The  town  clerk 
has  received  an  intimation  that  the  Light  Railway  Commis- 
sioners, who  hold  an  inquiry  on  July  22nd  into  the  City 
Council's  application  for  permission  to  construct  a  light  rail- 
way through  Gosforth  Park,  have  determined  the  expediency 
of  granting  the  application,  and  have  sjitisfied  themselves  as 
to  compliance  by  the  Corporation  with  the  requirements  of 
the  Light  Railways  .\cts.  subject  only  to  the  passing  of  a 
formal  resolution  by  the  Council  upon  the  matter.  This  resolu- 
tion will  be  submitted  to  the  Council  on  September  7th. 

North  Shields. — Inquiry  into  .\ccident.— On  .\ugust  4th, 
Major  G.  L.  Hall,  R.E.,  held  ,an  inquiry  into  the  fatal  tramcar 
acci(lent  reported  in  our  last  issue.  Evidence  was  given  as  to 
special  instructions  to  drivers  drawn  up  after  a  previous  acci- 
dent at  this  place.  The  conductor  of  the  overturned  car,  who 
had  only  been  employed  for  a  month,  stated  that  he  did  not 
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remember  reading  any  instructions  to  conductors  as  to  the 
action  to  take  when  a  driver  was  in  difficulties.  The  inspector 
asked  if  the  car  was  pulled  up  at  the  top  of  the  bank  or  at  the 
bottom  end  of  the  curve,  a  compulsory  stopping  place,  but 
the  witness  could  not  give  a  definite  reply  beyond  stating  that 
he  was  sure  the  driver  pulled  up  to  a  very  low  speed.  He 
did  not  remember  which  brakes  the  driver  used  at  the  time. 
He  did  not  ring  bis  bell  at  the  bottom  of  the  curve  as  this 
was  a  compulsory  stopping  place,  but  he  blew  his  whistle  when 
the  car  had  passed  the  spot  and  was  gathering  speed.  Witness 
said  he  had  not  received  any  instructions  regarding  the  hand- 
ling of  the  brakes  or  sanding  gear.  The  driver  said  he  had 
been  in  the  company's  service  since  January  1st  this  year. 
On  the  day  in  question  he  pulled  up  at  the  first  compulsory 
stop,  but  passed  the  second  because  the  wheels  "  picked  up." 
He  apphed  the  hand  brake  and.  partially,  the  slipper  brake. 
because  the  track  was  greasy ;  he  also  sanded  the  track.  In 
spite  of  the  use  of  the  brakes  the  car  continued  to  travel  at 
an  excessive  speed.  He  could  not  account  for  the  overturning 
of  the  car.     After  further  evidence  the  inquiry   was  closed. 

Walthamstow. — Railless  Traction. — The  Council  has  pro- 
nounced in  favour  of  a  railless  electric  traction  system  for  the 
district. 


TELEGRAPH    AND    TELEPHONE    NOTES. 

France. — Submarine  Telephoxv. — A  device  by  which,  it  is 
claimed,  it  will  be  possible  to  "  harness  telephone  lines  to 
submarine  cables  "  has  been  invented  by  MM.  Gaston  Vincent 
and  Louis  Duverger,  two  French  engineers. 

According  to  The  Times,  the  French  Government  has  sanc- 
tioned experiments  with  the  invention  during  the  next  fort- 
night over  the  submarine  cable  between  Antibes.  near  Cannes, 
and  Saint  Florent,  Corsica.  Although  this  cable  is  in  a  state 
of  disrepair  and  has  been  disused  for  telegraphic  purposes  for 
some  time,  the  inventors  are  confident  of  success.  The  cable 
has  a  length  of  only  125  miles,  but  it  is  claimed  that  the  new 
principle  can  be  applied  to  all  existing  submarine  cables. 

Fac-simile  Writing  by  Wireless. — Last  week  Le  Matin  of 
Paris  published  an  account  of  a  wireless  message  received 
from  the  New  York  Times  in  wliich  the  handwriting  of  the 
sender  in  Kew  York  was  reproduced  clearly  in  Paris.  The 
Dailu  Telegraph  says  that  the  actual  words  of  the  message 
were  transmitted  in  a  few  minutes  exactly  in  the  form  in 
which  they  were  written  (the  inventor  of  the  appliance  by 
which  it  was  accomplished  being  a  French  engineer,  M. 
Behn).  and  goes  on  to  explain  that  the  exactly  analogous 
appliance  for  the  transmission  of  handwriting  and  pictures 
over  ordinary  telegraph  lines,  which  has  been  available  for 
some  years,  has  not  been  largely  employed  on  account  of  the 
distortion  produced  by  atmospherics  and  stray  currents. 
Signor  Marconi  recently  announced  the  discovery  of  a  method 
of  screening  such  interferences,  which  method,  however,  is 
still  in  the  laboratory  stage. 

The  Telegraph  Service. — Deferred  Press  Servicb.— The 
P.M.G.  gives  notice  that  from  August  8th  the  deferred  Press 
service  at  the  rate  of  '2Jd.  per  word  will  be  restored  between 
the  United  Kingdom  and  Canada,   "  via  Imperial  "  only. 

Mr.  Pike  Pease,  assistant  P.M.G. ,  in  reply  to  questions  in 
the  House  of  Commons,  has  circulated  the  following  tabular 
statement  comparing  the  number  of  and  revenue  from  ordinary 
inland  and  Press  telegrams  during  the  six  months  ended  June 
30th  19'21  with  the  figures  for  the  corresponding  periods  in 
1919  and  1920  :  — 

Okdinaby  Inland  Messaoes. 

Year.  Number.  Revenue. 

1919  34.737,000  £1.602,250 

igaO  34.329,000  £1,544,897 

Uai  27,172,000  £1.757,92fi 

Press  Messages. 

1919  1,470,000  £44,570 

1920  1,374.000  £64,42(5 
19-21              1,398,000  £67.241 

The  Telephone  Service. — The  Mo.nev  Bill.— On  the  motion 
for  the  second  reading  of  the  Telegraph  (Money)  Bill  in  the 
House  of  Commons  on  .August  7th,  Mr.  Kellaway.  P.M.G.. 
explained  that  the  £5.000,000  for  which  the  Bill  made  pro- 
vision would  last  till  the  end  of  April  next,  by  which  time 
he  hoped  the  House  would  have  before  it  the  report  of  the 
Select  Committee  on  Telephones.  The  money  was  not  needed 
for  new  work,  but  for  the  completion  of  contracts  which  had 
been  made  and  work  already  in  progress.  Much  had  been 
done,  to  overtake  arrears  and.  although  they  had  now  2;3.0fH) 
appli  Ntioria  which  they  could  not  entertain,  at  this  time  last 
year,  they  had  refused  35,fl(X)  applications.  The  new  exchanges 
covered  the  country  generally,  and  if  they  were  to  meet  the 
increasing  demnnd  plant  must  be  available.  The  three  main 
trunk  routes  of  the  cable  system  from  Ijondon  were  rapidly 
nearing  completion,  and  there  was  a  marked  diminution  of 
the  calling-up  time  in  the  trunk  service,  no  doubt  due  to  the 
trade  depres.sion  and  revised  rates  having  reduced  the 
number  of  calls.  Generally,  there  had  been  an  improve- 
ment in  efficiency ;  the  time  taken  in  answering  calls 
in  London  had   been   reduced  from  7.6  sees,   in  May,  1920, 


to  5.3  sees,  in  May,  1921.  He  wished  that  the  finan- 
cial situation  of  the  country  made  it  possible  to  go  in 
for  a  large  extension  of  the  automatic  telephone  system  be- 
cause, altnough  it  did  not  eltect  anything  like  the  savmg  in 
working  costs  which  was  generally  .•^uppo.sed,  it  got  nd  to 
a  great  extent  of  the  human  factor.  But  the  automatic  system 
entailed  a  very  heavy  capital  expenditure,  and  in  the  present 
condition  of  the  country's  finances  he  did  not  think  tliat  he 
would  be  justified  in  asking  the  House  to  agree  to  great  ex- 
penditure on  installing  the  system.  There  were  some  13  auto- 
matic exchanges  at  work  in  the  country,  and  they  were 
proving  very  satisfactory.  He  hoped  that  before  long  it  would 
be  possible  to  lay  before  the  House  proposals  for  introducing 
the  system  into  London.  Mr.  Kellaway  fully  realised  the 
necessity  of  doing  everything  possible  to  develop  the  telepuone 
system  in  rural  districts,  but  the  great  ditficulty  was  lue  dis- 
inchnation  on  the  part  of  the  residents  in  those  districts  to 
accept  a  party  line  system,  such  as  that  which  was  in  operation 
in   Canada  and  in  America. 

Mr.  Pike  Pease,  Assistant  Postmaster-General,  said  that  new 
exchanges  had  been  opened  at  Perth,  Carlisle.  Liverpool  Cen- 
tral. Huddersfield.  West  Bromwich,  and  Northampton.  Kx- 
changes  in  replacement  of  worn-out  exchanges  had  been  com- 
pleted at  1/eith,  Bristol,  Lincoln,  Derby,  Birmingham,  and 
Hove.  .A  number  of  applicants  for  telephones  could  not  bo 
supplied  owing  to  shortage  of  plant.  The  number  of  new 
exchanges  was  54,  and  35  exchanges  had  been  ordered  Liut 
not  yet  completed.  In  46  other  places  equipments  were  in 
course  of  design,  and  235  others  were  ear-marked  for  extension 
or  replacement  at  an  early  date.  In  January  last  year  4U,0Uii 
lines  were  lost  in  two  hours  in  a  snowstorm,  and  it  was 
plainly  in  the  interests  of  the  service  to  put  the  lines,  if 
possible,  underground. 

Wireless  Telegraphy. — Imperi.\l  C'HAix.^The  Imperial  Con- 
ference of  Prime  Ministers  has  endorsed  the  scheme  proposed 
by  the  Imperial  Wireless  Telegraphy  Committee,  with  some 
modifications.  Australia  has  withdrawn  from  the  scheme, 
but  promises  co-operation.  AustraUa  would  be  the  last  to 
receive  messages,  as  there  would  be  three  or  four  retransmis- 
sions on  the  way,  and  Mr.  Hughes  considers  that  there  can 
be  direct  communication,  at  any  rate  for  short  periods  each 
day.  between  Australia  and  England,  or  through  one  inter- 
mediary station.  Mr.  Hughes  on  his  return  will  put  the 
matter  before  the  Australian  Parliament,  which  will  be  free 
to  adopt  any  scheme,  and  Australia  will  take  the  financial 
responsibihty. 

New  Zealand  was  not  included  in  the  list  of  stations  out- 
lined in  the  Norman  Report,  and  Canada  was  also  omitted. 
South  .Africa  does  not  really  form  part  of  the  Imperial  chain, 
of  which  it  is  an  offshoot.  The  chain  is,  therefore,  curtailed 
to  about  one-half  of  the  Empire,  including  transmission  across 
the  Atlantic,  for  which,  however,  a  receiving  station  has  not 
been  planned.  Existing  stations  in  Canada  are  the  property 
of  companies. 

The  Pest  Office  is  to  be  the  wireless  authority  for  this 
truncated  scheme.  In  order  to  expedite  the  construction  of 
the  stations,  it  is  proposed  to  standardise  all  the  engineering 
parts.  The  withdrawal  of  Australia  will  increase  the  loss 
which  will  fall  upon  the  Post  Office,  the  Indian  Government, 
and  the  Crown  Colonies  by  more  than  one-fifth.  The  estimated 
cost  of  each  station  is  £185,000.  The  scheme  does  not  provide 
for  the  erection  of  any  high-powered  station  comparable  to 
those  now  operating  between  the  Continent  and  the  United 
States  or  between  France  and  the  Far  East. — Daily  Telegraph. 


CONTRACTS    OPEN    AND    CLOSED. 


{The  date  given  in  ■parenthetet  at  the  end  of  the  paragraph 
indicates  the  issue  of  the  Eleotbioal  Bbvikw  in  whiok  tkt 
"  Official  Notice  "  appeared.) 

OPEN. 

Anstralia. — Melboorne. — Sept.  28th.  Victorian  Government 
Railways.  Lifting  magnet  and  generating  set  with  control 
apparatus  and  accessories.     (Contract  No.  34,241.)* 

Queensland.  —  P.M.G.'s  Department.  —  November  6th. 
Bronze  wire.  Schedule  536.     (July  29th.) 

Belgium. — .August  17th.  The  Belgian  Ministry  of  National 
Defence.  Supply  of  5,0<X)  three-electrode  valves  for  the  mih- 
tary  wireless  telegraph  service.  Tenders  to  the  Third  Direction 
Generale  du  Ministere  de  la  Defense  Nationale,  10,  Rue  du 
Meridien,    Brussels. 

August  25tb.  Municipal  authorities  of  Schacrbeek,  Brussels. 
Alterations  to  the  existing  static  transformer  boxes  and  the 
"  repartition  "  box.  and  for  the  construction  of  two  additional 
static  transformer  boxes.  Copies  of  the  plans  and  specifica- 
tions (2J  fr.  each)  from  the  Caisse  Communale.  Also  supply 
of  electricity  meters.  Particulars  (li  fr.)  from  the  Caisse 
Communale.  Tenders  are  to  be  addressed  to  the  Administra- 
tion Communale,   Schaerbeek. 

September  2nd.  Provincial  Government  of  Limbourg.  For 
the  establishment  of  an  electricity  distribution  system  between 
Beeringen-Bourg  Leopold,  Tessenderloo,   Beeringen  and  Zon- 
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hoven.  Copies  of  the  plans  and  specifications  may  be  obtained 
from  99,  Rue  des  Plamands,  Louvain,  or  they  may  be  inspected 
up  to  August  li9th  at  the  ollices  of  the  Provincial  Government 
at  Hasselt,  where  also  on  Tuesdays  those  desiring  further 
particulars  can  make  individual  inquiries.  Tenders  are  to 
be  on  special  forms  and  enclosed  in  double  envelopes,  the 
outer  one  to  be  sealed  and  marked  "  OlTre  pour  I'Entreprise 
de  rEtahlissomcnt  d'une  partie  du  Reseau  de  Distribution  de 
I'Energie  Electrique  dans  le  Limbourg." 

Bellast. — August  22nd.  Electricity  Department.  One 
12.500-kW  turbo-alternator,  with  condensini?  plant  and  auxili- 
aries. Four  water-tube  boilers,  with  superheaters  and  forced- 
draught  fans.  Four  fuel  economi.sers.  Two  steel  chimneys, 
with  four  electrically-driven  suction  draught  fans.  One  elec- 
trically-driven centrifugal  pump,  capacity  18,000  g.pm. 
(July  22nd.) 

Coventry. — September  Isf.  Electricity  Department.  Two 
10.000-kW,  3-phase  turbo-alternators,  complete  with  condens- 
ing plant;  four  water-tube  boilers  with  chimneys,  superheaters. 
mechanical   stokers,    economisers,    and   all    acces.sories.     (,Iuly 

ayth.) 

Horsham. — August  27th.  Electricity  Department.  One 
circulating  water  pump,  one  steam  ejector  air  pump,  one 
water  extracting  pump,  complete  with  driving  units  or,  alter- 
natively, a  centrifugal  circulating  water  pump,  one  Edwards 
air  extraction  pump,  complete  with  driving  units;  ],000  yards 
l.p.  feeder  cable,  .15 — .075 — .15  sq.  in.  area;  1,000  yards  3-core 
pilot  cable,   .003  sq.  in.  area.     (See  this  issue). 

India, — High  Commissioner  for  India. — .August  ,3(lth. 
Telegraph  cable.     (See  this  issue.) 

London. — L.C.C. — September  5th.  H.  and  l.p.  switch- 
gear  for  sub-station.     August  oth.) 

West  Ham. — September  Sth.  Board  of  Guardians.  Three 
months'  supply  of  electrical  fittings.  Mr.  T.  Smith,  clerk  to 
the  Guardians,  Union  Road,  Leytonstone. 

Paddinoton. — .August  22nd.  G.W.  Railway.  Three  months' 
supply  telegraph  in.struments,  electrical  apparatus,  wires, 
cables,  telegraph  ironwork  and  tools,  and  drysalteries.  (See 
this  issue.) 

Manchester. — Lessees  of  the  City  Hall.  Tenders  to  under- 
take the  electrical  work  for  all  exhibitions  to  be  held  in  the 
Hall.  The  Lessees  Provincial  Exhibitions,  Ltd.,  60,  Corn 
Exchange  Buildings,  F'ennel  Street,  Manchester. 

South  Africa. — Pretoria. — October  4th.  Electric  Light  and 
Power  Department,  Coal-handling  plant,  G,600-V  cables,  in- 
duced-draught and  ash-handling  plant,  pumps,  piping,  &c. — 
Mr.  T.  C.  Wolly  Dod  General  Manager,  Municipal  Electricity 
Supply,  P.O.  Box  423,  Pretoria. 

Durban. — August  31.st.  Corporation.  One  3,000-kW,  three- 
phase,  50-period,  6,600-V  turbo-alternator  wth  condensing 
plant,  circulating  water  pump  and  piping.     (See  this  issue.) 

September  28th.  Corporation.  Tw'o  500-k\V  rotary  con- 
verters, switchgear,  and  automatic  controlling  devices,  also 
h.p.  supply  feeders.* 

Sale. — Urban  District  Council.  Cables,  transformers, 
•witchboards,  house  meters,  and  a.c.  motors.     (See  this  issue.) 

Southampton .August     30th.       Electricity     Department. 

E.h.p.,  3-phase  cable.     (See  this  issue.) 

Stockton-on-Tees. — .August  31st.  District  Fund,  Gas  and 
Electricity  Committees.  Articles  and  stores  for  six  months. 
(August  5th.) 

Uruguay. — September  19th.  Board  of  State  Electrical 
Stations.  Generating  plant  for  four  electrical  groups,  consist- 
ing of  a.c.  and  d.c.  generators,  Diesel  engines,  &c.* 

•  A  copy  of  the  specification,  &c.,  can  be  consulted  at  the 
Department  of  Overseas  Trade,  35,  Old  Queen  Street,  S.W.I. 


CLOSED. 

Crook   (Durham). — Electrical   installations  in  228   houses 
(housing   scheme). — G.    Morrison,   Blackpool. 

Hastings. — Town  Council.     Accepted: — 

FawceK    Construction    Co.,    Ltd.— Alterations,    S:c.,    to    buildings,    f  11, 191; 
platforms,  galleries,    ladders,   &c.,  £736. 
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and    lloldcn   &   Brooke  feed-water  heater,  £3,198  13s.  6d. 
Holden  ii    Brooke,  Ltd.- No.    1*1  high-,/clocity  heater,  £149. 
Ferguson,    Pailin,    Ltd.— Switchgear,    £967. 
Premier   Cooler    ii    Engineering    Co.,    Ltd. — Forced   draught   cooling    towe 

£1,880. 

Manchester. — Tramways  Committee. 

Silicium  bronze  trolley  wire.— F.   Smith  &  Co., 

Electric  Wire  Co.   &   Smiths,  Ltd. 
Steel   tramway  poles.— J.  Spencer,  Ltd. 

Baths  and  Wash-houses  Committee.     .'Xcrepted: — 

Electric   lighting  installation   at   Levenshulme    Public   Wash-house.— Alliar 
Electric  Co. 

Education  Committee.     Accepted: — 

Imlillation     of     electric     light.— PIvmoulh     Grove     School  :   A.    Harrlic 
Upper  Jacluon  Street  School :  Garner,  Holt  ft  Co. 


Electricity  Committee.     Accepted: — 

Cable.— Western  Electric  Co.,   LtU.;   Johnson  &   Phillipe,  Lid. 

.Supplies  of  cable  (or  six  month».--Bcitith  Insulated  *  HeUby  Cablee,  Lid.; 
Callcnder's  Cable  &  Conjlruction  Co.,  Ltd.;  Enfield  EdiswaB  CabU 
Works,  Ltd.;  W.  T.  Glover  &  Co.,  Ltd.;  W.  T.  Henley's  Telegraph 
Works  Co.,  Ltd.;  Johnson  &  Phillips,  Ltd.;  Macintosh  Cable  Co.. 
Ltd.;  Pirelli-General  Cable  Works,  Ltd.;  Sicmenl  Bros  *  Co..  Ltd.; 
Western  Electric  Co.,   Ltd. 

Stores  for  six  months: — 

Adhesive  tape.— W.   T.    Henley's  Telegraph   Works  Co..    Ltd. 

Blackley  tape.— Connollv's   (lilacklcy),   Ltd. 

Dry  batteries   lor  (lash   lamps.— Siemeni   Broj.    It  Co.,   Ltd. 

Box  compound  (or  e.h.p.  work  and  bittite  tape. — Callender'i  Cable  fir  Con- 
struction Co.,  Ltd. 

Box   compound   ((or   l.p.   work)   and   resin   oil.-  Dussek    Bitumen   Co. 

Carbon  brushes.— Le   Carbone;   Morgan  Crucible  Co.,   Ltd. 

Dynamo   brushes  and  copper    tape    brushes. Wm.    Patterson,    Ltd. 

Earthenware  pipes  and  bends.— Doullon  &  Co.,  Ltd.;  Isherwood  Bros., 
Ltd. 

Insulators— Boilers,  Ltd.;  Doulton  &  Co.,  Ltd.;  Gaskfll  &  Grocott; 
Taylor,  Tunnlcllffe  &  Co.,    Ltd. 

Fuse  boxes. — Siemens  Bros.  &  Co.,  Ltd. 

Lion  jointing    and    packing.— Jas.    Walker   St   Co..   Ltd. 

Rubber  tape.— L.  Andrew  &  Co.;  Calender's  Cable  &  Construction  Co.. 
Ltd.;  W.  T.  Glover  &  Co.,  Ltd.;  W.  T.  Henley's  Telegraph  Works 
Co.,    Ltd. 

Service  boxes —Forrest  &  Sym;  Hardy  &  Padmore,   Ltd.;  Jos.   Stubbs,   Ltd. 

Auto-balancers   and    auto-transformers. — General    Electric    Co.,   Ltd. 

Trilurcating   boxes.— British    Insulated  &    Hclsby  Cables,  Ltd.;  Johnson   It 


Phil 


Ltd. 


an    Tubes    S:   Conduits,    Ltd.,   and    Simple 


Tubing.   &c.— Brothe 

Conduits.  Ltd. 

D.C.C.   wire.— London   Electric  Wire  Co.  Si  Smiths,   Ltd, 
Tin    fuse  wire.— Connolly   Bros.   Adhesive   Tape  &   Insulating  Co. 
Tinned   copper  and    tin  (use   wire.— Hawkins  Bros.  &  Co.,    Ltd. 

Stepney. — Electricity  Department.     Recommended: — 

Half  mile  3-in.  conduits,   £135.— Albion   Clay   Co..  Ltd. 

Meters     and     combined      meters    and     demand     indicators.— Aron     Electricity 

Meters,    Ltd..   combined    meters   and    demand    indicators.      Recommended. 
The  supply  of  meters   (50    and   100    amps).— Ferranti.    Ltd.     Recommended. 
Meters  (3J   and  35   amps).— Reason    Manufacturing  Co..    Ltd.     Recommended. 
Eighteen    circuit    breakers.    £289.— G.    Ellison.     Accepted. 
Five-ton     lift,     at     Osborn     Street    sub-station,    £1,595.— Marryatt    &     Scott. 

Recommended. 
Steelwork   for  flooring  of  stores  at  Osborn  Street.— Drew-Bear,    Perks   !i   Co  , 

Ltd.,    £872.     Recommended. 
Nine    line    reactance    coils    at    Limehouse   generalin.q   station,   £1,464.— British 

Thomson-Houston    Co..    Ltd.     Recommended. 
Two  additional  circuit  breakers,  for   use  on   the  converters   at    Osborn   Street 

sub.slation,    £164— G.     Elli' 


ted 


Salisbury. — Joint   Isolation    Hospital    Committee.      Accep- 
i:— 

Salisbury    Electric    Light   S;    Supply   Co.,   Ltd..   for    renewing    the    battery 
at  the  hospital  and  putting  it  in  working  order,  at  £198. 

Wolverhampton. — Town  Council.     Accepted: — 


Underfeed    Stoker    Co., 
ck, 


with     special    guide 


NOTES. 

The  Ramsay  Memorial  Fund. — A  new  scholarship  has 
just  been  created  in  connection  with  the  Ramsay  foundation  in 
Prance.  It  is  recommended  that  the  French  candidate  shall 
be  a  post-graduate  research  student  and  undertake  research 
work  on  problems  connected  with  chemistry  and  engineering 
at  a  school  in  the  British  Empire  which  he  may  select  with 
the  approval  of  the  trustees. — Hcuter. 

Fatalities.— On  July  31st,  at  Hayle,  William  Mills,  a 
Unesmau  employed  by  the  Cornwall  Electric  Power  Co.,  came 
into  contact  with  a  "  live  "  cable,  and  the  shock  made  him 
fall  from  a  standard,  with  fatal  results. 

On  August  5th,  William  Tomkins,  a  plumber,  was  employed 
at  the  top  of  a  ladder  when  his  head  came  into  contact  with 
an  electric  cable,  burning  his  ear  and  rendering  him  uncon- 
scious.   Artificial  respiration  was  tried  without  success. 

A  New  Method  of  Barge  Propulsion. — .A  Reuter  message 

from  New  York  outlines  a  rather  complicated  method,  devised 
by  a  New  York  engineer,  of  propelling  a  number  of  barges. 
A  generating  plant  is  installed  in  one  boat  and  transmission 
cables  from  this  provide  power  to  motors  on  individual  barges. 
It  is  suggested  that  the  motors  being  identical  in  type  and  the 
power  constant  to  each,  the  barges  will  move  as  a  unit,  and 
there  will  be  no  strain  on  the  cables.  Each  barge 
will  be  equipped  with  a  secondary  battery  to  enable  it  to 
move  indejiendently  in  harbours  or  docks.  A  demonstration 
trip,  in  which  only  the  generating  boat  and  one  barge  took 
part,  was  made  from  New  York  to  Oswego  via  the  Hudson 
river  and  Erie  canal. 

Heating  Rivets  with  Electricity Mr.  .A.  S.  Mill,  writinf 

to  the  Electrical  World,  draws  attention  to  the  economy  effected 
by  heating  rivets  electrically.  .'Vt  a  price  of  2.S  cents  per 
kWh,  a  batch  of  i-in.  rivets  was  heated  at  a  cost  for  energy 
of  0.1  cent  per  lb.  under  favourable  conditions.  The  average 
cost  is  about  0.35  cent  per  lb.  The  heater  requires  about 
60  kW  at  full  load,  and  heats  up  150  J-in.  by  3i-in.  rivets  in 
twenty  minutes;  a  i-in.  by  5-in.  rivet  can  be  heated  in  fifty 
scconcis.  Compared  with  the  former  practice,  using  four 
coal-fired  heaters,  which  required  16  hours'  attendance  per 
week,  the  first  cost  of  an  electric  rivet  heater  is  more  than 
covered  in  the  first  year's  service. 

The  County  of  London  Co.'s  Bill. — The  County  of  London 
Electric  Supply  Company  Bill  w  as  read  a  third  time  in  th* 
House  of  Commons  on  August  10th. 
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Appointments  Vacant. — Electrical  foreman  (^46  per 
month)  for  the  Gold  Coast.  West  Africa;  e.h.p.  and  f.p. 
plumber-jointer,  for  the  Wolverhampton  Corporation  Electii- 
city  Department;  plumber-jointer,  for  Stepney  Borough  Coun- 
cil Electricity  Department;  assistant  in  the  mains  department, 
for  the  Wolverhampton  Corporation  Electrical  Engineer's 
Department;  junior  charge  engineer,  for  Barnsley  City  Council 
Electricity  Department ;  instructor  in  oxy-acetylene  and  elec- 
tric welding,  for  the  Ixjughborough  College.  (See  our  adver- 
tisement pages  to-day.) 

Electrolytic  Disinfecting  Fluid. — The  report  of  the  Medical 
Ofificer  of  fiealth  (Dr.  F.  W.  Alexander)  to  the  Borough  of 
Poplar,  for  1920,  states  that  39,'255  gallons  of  electrolytic  dis- 
infectant were  manufactured,  making  78.510  gallons  as  broken 
down  for  distribution.  The  cost  was  for  materials,  :£1.53;  elec- 
trical energy.  £Wa;  total,  £-25S.  Since  the  installation  of  the 
plant,  a  period  of  15  years,  576.759  gallons  of  fluid  have  been 
manufactured  at  a  cost  for  electricity  of  £769,  and  materials 
^6938,  less  than  Id.  per  gallon  (previous  to  the  war  the  cost 
was  under  id.  per  gallon,  but  even  with  the  strong  fluid  which 
at  present  is  being  made  and  broken  down,  the  cost  is  still 
about  id.  per  gallon  when  the  gallons  are  reckoned  in  bulk). 

The  Government  of  Greater  London. — It  was  recently  an- 
nounced by  Sir  .-Alfred  Mond.  Minister  of  Health,  that  a 
Boyal  Commission  is  to  be  appointed  to  consider  the  question 
of  the  government  of  Greater  London.  It  is  considered  prob- 
able that,  among  the  main  questions  which  will  receive  the 
Commission's  attention,  transport  and  electricity  supply  will 
be  in  ;luded. 

Electrical  Fires. — A  part  of  the  big  station  of  the  Triphas^ 
company  at  Asnieres,  iTance,  was  destroyed  by  fire  lately 
owing,  it  is  said,  to  a  short  circuit.  L'lndunin'e  Electrique, 
however,  takes  exception  to  this  too  general  explanation,  and 
says  it  may  more  easily  have  arisen  trom  overheating  of  the 
conductors,  ignition  of  the  oil  m  the  transformers  or  circuit- 
breakers,  or  breakage  of  the  wires  in  cables  through  electro- 
lysis. Abuse  of  the  term  "  short  cucuit  "  leads  to  the  frighten- 
ing of  persons  ignorant  of  the  effects  of  electricity,  and  very 
often  casts  unmerited  discredit  on  electric  installations. 

Date  of  the  End  of  the  War. — The  Premier  announced  in 
the  House  of  Commons  on  July  'Aith  that  the  official  date  of  the 
termmation  of  the  war,  except  as  regards  lurkey,  will  be  Sep- 
tember 1st  next.  The  Defence  of  tlie  Kealm  Kegulations  and 
other  temporary  laws  expire  at  the  end  of  the  war,  except 
such  as  have  been  contmued  by  fresh  statutes.  An  ofticial 
date  for  the  end  of  the  war  also  affects  many  contracts. 

Human  Electromotive  Force. — That  a  considerable  deflec- 
tion IS  produced  on  a  sensitive  high-resistance  galvanometer 
by  applying  the  fingers  to  the  terminals  is  well  known  to 
electricians  who  use  such  instruments,  and  has  probably  been 
ascribed  to  electrolytic  or  thermal  e.m.f.'s.  But  a  new  light  is 
thrown  on  the  subject  by  Messrs.  G.  G.  Scott  and  J.  lulgan. 
of  the  College  of  the  City  of  New  York,  in  a  letter  to  Science 
of  July  •29th.     Ihey  say  :  — 

"  Recently,  while  makmg  a  nerve  muscle  preparation,  the 
thigh  muscles  of  the  left  leg  of  the  frog  were  removed  and  the 
nerve  on  the  same  side  isolated  but  not  sectioned.  The  body 
was  well  moistened  with  physiological  saline,  and  lay  on  a 
glass  plate  which  was  also  well  moistened.  fhe  toes  of  the 
left  foot  were  held  in  the  left  hand,  while  forceps,  held  in  the 
right  hand,  were  accidentally  placed  upon  the  body  of  the 
frog.  Immediately  a  violent  contraction  of  the  muscles  of  the 
left  leg  occurred.  This  was  so  unusual  that  we  investigated 
it  further.  ITie  same  results  were  obtained  repeatedly.  It 
must  be  noted  here  that  one  metal  was  used  instead  oi  two 
as  in  Galvani's  experiment,  and  in  place  of  the  other  metal 
the  human  hand  was  used.  The  current  stimulating  the 
nerve  might  have  been  due  to  the  dill'erence  in  potential  be- 
tween the  metal  and  the  hand,  and  for  that  rea.sou  we  sub- 
stituted the  right  finger  for  the  metal  previously  used  and  ob- 
tained the  same  results.  We  therefore  concluded  that  the 
nerve  was  stimulated  by  the  action  current  of  the  human  body 
the  electrodes  being  the  fingers  of  the  right  and  left  hands  and 
the  indicator  or  the  galvanometer  being  the  contractions  of  the 
frog's  muscles. 

"  The  same  experiment  was  tried  on  a  number  of  frogs  and 
in  every  case  we  obtained  the  same  re.sults,  although  more 
striking  in  some  preparations  than  in  others.  We  found  that 
by  making  contact  with  any  part  of  the  frog's  body  or  even 
the  saline  solution  on  the  plat.e  the  muscles  contracted. 

When  a  non-conductor  was  interposed  between  the  toes 
and  the  hand  we  found  that  no  contraction  took  place.  When 
a  non-conductor  such  as  wood  was  u.sed  for  the  right  electrode 
no  contraction  took  place." 

Interlinking  in  California. — In  order  to  meet  pressing 
demands  for  power  supply  in  1920,  pending  the  installation 
of  additional  generating  plant,  says  Mr.  P.  B.  Lewis,  in  the 
Electrical  M'ortd,  the  companies  in  the  northern  and  south- 
ern halves  of  the  State  of  California  were  inter-connected, 
with  marked  advantage  to  tlie  load  curves  and  to  the  cost 
of  working,  as  the  hydro-electric  stations  were  thus  more 
fully  utihsed.  In  the  southern  half  of  the  State  seven  sys- 
tems are  interhnked,  covering  an  area  of  about  350  by  150 
miles,  with  a  maximum  demand  of  300.000  kW— which  occurs, 
■trange  to  say,  in  the  forenoon  during  July,  owing  to  the 
heavy  demand  of  the  agricultural  load.  The  daily  load 
factor  is  also  greatest  in  the  summer.  Great  attention  has 
bMQ  given  to  consideration  of  the   operating  condition*  at 


all  periods  of  the  year,  to  ensure  that  both  the  steam-driven    | 
and   the    hydro-electric    plant   shah    be   utiUsed   to    the    best 
advantage. 

Educational. — The  report  of  the  Standing  Joint  Commit- 
tee of  local  education  authorities  and  teachers'  associations  on 
scales  of  salaries  for  teachers  in  technical  schools,  ire,  has 
recently  been  published  (H.M.  Stationery  Office,  3d.).  Among 
the  recommendations  are  special  additions  to  salaries  for 
honours  dej^rees  or  their  equivalents,  the  latter  being  Ueter- 
mined  by  the  local  authority  concerned,  iu  addition  to  any 
list  which  may  be  drawn  up  by  the  Standing  Joint  Committee. 
The  report  states  that  instructors  should  be  skilled  in  trade 
processes  or  artistic  crafts,  and  have  had  at  least  five  years' 
commercial  or  iiuUistrial  experience  after  the  age  of  '21.  Prin- 
cipals, head  masters,  and  bead  mistresses,  heads  of  depart- 
ments and  instructors  are  classified  under  six  heads,  but  the 
committee  recommeiuls  that  standard  scales  should  be  for- 
mulated by  the  local  education  authorities.  Service  towards 
additions  to  salaries  is  detailed  under  six  heads,  and  it  is 
recommended  that  the  scale  shall  take  effect  as  from  April 
1st,  1921. 

Institution  Notes. — Institdte  of  Metals. — The  Auturau 
Meeting  of  the  Institute  is  to  be  held  at  Birmingham  from 
September  '21st  to  23rd,  and  a  large  percentage  of  the 
Institute's  1.400  members  is  expected  to  be  present.  Visits  to 
a  Dumlier  of  works  in  the  district  are  being  arranged,  and 
among  the  papers  to  be  read  are  the  following  : — "  Experi- 
ments in  the  Working  and  Annealing  of  Copper,'  by  F.  John- 
son, D.Sc;  "  The  Extrusion  Defect."  by  R.  Genders,  M.B.E., 
B.Met.;  and  "The  Electrolytic  Etching  of  Metals,"  by  F. 
Adcock,  M.B.E.,  B.Sc. 

All  applicants  for  membership  whose  forms  are  in  the 
secretary's  hands  before  noon  on  September  7th  will  be  en- 
titled to  take  part  m  the  proceedings. 

I.E.E.  Western  Ce.ntrc. — The  tenth  annual  meeting  of  this 
Centre  was  held  in  Hereford  on  July  '25th,  when  about  80 
members  were  present.  Members  arrived  from  their  various 
districts  by  motor-car,  and  a  meeting  was  held  in  the  Booth 
Hall.  Mr.  A.  J.  Newman  presiding.  The  following  officers 
were  then  elected  for  the  ensuing  session  : — Chairman,  Mr. 
MacWhii'ter;  vice-chairmen,  Messrs.  C.  T.  Allan  and  F. 
Tremain.  After  routine  business  had  been  disposed  of,  Mr. 
Dymond,  Chairman  of  the  Hereford  Electricity  Committee, 
gave  an  interesting  address  upon  the  city's  electricity  under- 
taking and  the  rural  supply  system.  After  luncheon,  various 
parts  of  this  system  were  inspected.  The  party  was  enter- 
tained to  tea  by  Mr.  W.  T.  Kerr  (the  City  Electrical  Engineer) 
and  Mrs.  Kerr. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  e/igi/ieerx,  tchet/ier  connected  u'it/i  tlie 
technical  or  the  commercial  fide  o'  the  profession  and  indusini. 
also  electric  tramivay  and  raiiway  officials,  to  keep  readers  of  tite 
Elec'IRICaL  Review  posted  a>  to  their  mocements. 

Mr.  WiLLUM  C.  Jeary,  late  of  the  General  Electric  Co., 
Ltd.,  Ai-morduct  Manufacturing  Co.,  Ltd.,  Magic  Applianceb. 
Ltd,,  and  recently  manager  for  Great  Britain  for  N,  \  .  Telga. 
Amsterdam,  is  now  managing  director  of  the  Jeary  Electrical 
Co.,  Ltd.,  8,  Lambeth  Hill.  Queen  Victoria  Street,  E.G.,  which 
company  has  been  formed  for  the  purpose  of  taking  over  the 
business  of  the  late  Mr.  G.  Braulik. 

The  Bolton  Corporation  Electricity  Committee  has  passed 
a  resolution  of  appreciation  and  thanks  to  the  borough  elnc- 
trical  engmeer,  Mr.  W.  J.  H.  Wood,  and  his  stall',  for  meir 
excellent  and  indefatigable  services  during  the  coal  dispute. 

Mexborough  Urban  Council  and  Mr.  J.  B.  Feltham,  the 
Council's  electrical  engineer,  have  compromised  on  the  amouru 
of  arrears  of  salary  in  controversy,  and  the  salary  has  been 
fixed  at  £500  a  year,  subject  to  confirmation  at  a  furthex 
meeting  of  the   Council. 

Major  F.  J.  Chapple,  D.S.O.,  has  succeeded  Mr.  E,  A. 
Paris  as  general  manager  to  the  Yorkshire  (Woollen  District) 
Electric  Tramways  Co..  Ltd.  In  addition  to  the  D.S.O.,  he 
holds  the  French  Legion  of  Honour  and  the  Croix  de  Guerre. 

Sir  CipoRGE  Hadcock  has  joined  the  board  of  the  Still  En- 
gine Co.,  Ltd. 

An  Australian  newspaper  states  that  Mr.  Georoe  A.  P.  Wey- 
mouth (of  Weymouth's,  Ltd.,  Melbourne,  and  the  Enghsh 
Electric  Company  of  Australia,  Ltd..  Sydney),  having- decided 
to  practi.se  privately,  has  resigned  from  the  boards  of  these 
companies.  lie  will  continue  to  act  as  technical  adviser  on  all 
electrical  engineering  matters  to  both  companies. 

We  regret  to  learn  of  the  serious  illness  of  Mr.  W.  L. 
Madoen,  but  we  are  glad  to  hear  that  his  health  is  now 
improving. 

Mr.  F.  O'Plvnn  has  resigned  his  position  as  electrical 
engineer  to  the  Limerick  Corporation. 

Mr.  A.  L.  Tester,  A.M.I.E.E.,  who  joined  the  firm  of 
Messrs.  Williams  &  Williams.  Ltd..  engineers  and  metal  case- 
ment manufacturers,  of  Chester,  towards  the  end  of  last  year, 
has  just  been  appointed  sales  manager  to  Mr.  B.  A.  Williams, 
managing  director.  He  will  control  the  sales  organisation 
from   the  Sardinia  House  nCfice  in   Kingsway,  W.C.  2. 

Mr.  H.  R.  Forbes  Mackay,  general  manager  of  the  Sydney 
Municipal  Electricity  Department,  is  shortly  visiting  this  coun- 
try and  America  to  study  the  latest  electricity  supply  develop- 
ments. He  is  expected  to  arrive  in  London  in  (October.  W« 
•hall  refer  to  the  matter  further  next  week. 
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Obituary. — Francis  Bacon  Crocker.— We  regret  to  learn 
from  Nature  of  the  death  of  Prof  F.  B.  Crocker,  who 
was  president  of  the  American  Institute  of  Electrical  Engmeers 
in  1897.  He  was  the  author  of  various  works  on  elec- 
trical subjects.  J^Vom  the  American  Electrical  Review 
we  learn  that  Prof.  Crocker  was  in  his  61st  year;  he  founded 
the  School  of  Electrical  Engineering  at  Columbia  University, 
and  was  head  of  it  for  nearly  viU  years.  In  association  with 
Dr.  S.  S.  Wheeler  and  Mr.  C.  G.  Curtis,  ho  produced  in 
1886  the  first  commercial  electric  motor,  and  was  one 
of  the  founders  of  the  C.  &  C.  Co.  and  the  Ci'ocker-Wheeler 
Co.,  of  which  he  was  a  director  at  the  time  of  his  death.  lie 
was  a  keen  advocate  of  the  standardisation  of  electrical  equip- 
ment thrauf;hout  the  world,  and  contributed  very  notably  to 
the  development  of   the  electrical  inductry. 

Samuel  Ai.kred  Varley.— By  the  death  of  Mr.  S.  A.  Varley, 
A.M.Inst.C.E..  on  August  4th.  at  the  age  of  89,  another  of 
the  few  remaining  links  with  the  pioneering  days  of  the 
electrical  industry  has  been  severed.  Mr.  Varley  was 
one  of  the  original  members  of  the  Society  of  Tele- 
graph Engineers  (now  the  I.B.E.).  He  was  the  third  son 
of  Cornelius  Varley,  and  brother  of  Cromwell  P.  Varley,  and 
he  sat  at  the  feet  of  Faraday  himself.  Scientific  inve.stigation 
was  with  him  a  passion,  and  in  the  employment  of  the  Elec- 
tric Telegraph  Co.  he  found  opportunities  for  developing  his 
inventive  faculties,  his  first  notiible  achievement  being  the 
construction  of  an  electric  chronograph.  During  the  Crimean 
war  field  telegraphs  were  used  for  the  first  time,  and  Varley 
was   placed  ui    charge    of  this   new  service    until  peace  was 


The  late  S.  A.  Varlev. 

restored.  On  his  return  to  England  he  took  a  prominent  part 
in  submarine  telegraph  work,  showing  marked  originality  of 
thought,  and  invented  important  improvements  in  telegraph 
apparatus,  including  a  polarised-needle  instrument  and  a 
hghtning  "  bridge."  He  also,  in  1866,  constructed  a  self- 
exciting  dynamo  (the  first  machine  made  with  soft-iron 
magnets),  and  a  system  of  electric  communication  between 
passengers,  guards,  and  drivers  on  railway  trains.  Unfoi- 
tunately.  the  publication  of  his  invention  of  the  dynamo  was 
delayed,  through  no  fault  of  his  own.  with  the  result  that 
he  did  not  secure  the  credit  due  to  the  originator  of  this 
supremely  important  discovery.  The  purchase  of  the  tele- 
graphs by  the  Governmert  ruiaed  a  manufacturing  business 
which  Varley  had  built  up,  and  he  suffered  from  ill-health 
for  some  years,  but  in  1874  he  became  as.sistant  manager  of 
the  British  Telegraph  Factory,  and  in  lS7f)  he  patented  tlie 
first  compound-wound  dynamo;  here  again  he  was  unfor- 
tunate in  being  before  his  time — the  patent  was  allowed  to 
lapse.  But  in  1885  and  following  years  the  question  was 
raised  in  the  Courts,  and  was  fought  through  to  the  House 
«f  Ijords.  the  decision  .it  each  stage  being  in  favour  of  Varley's 
claim  to  priority.  Another  of  his  inventions  was  the  time 
ball  used  at  Greenwich  and  other  ob.scrvatories.  Throughout 
his  career  he  was  dogged  by  misfortune,  and  never  reaped 
the  reward  that  was  due  to  his  epoch-making  inventions.    A 


Civil  List  pension  was  granted  to  him  as  a  slight  recognition 
of  his  meritorious  services  to  the  nation.  Mr.  Varley  had 
been  in  ill-health  for  five  years,  and  had  been  ui  the  care  of  hia 
s<jn,  the  J.{ev.  Telford  Varley. 

In  our  jssue  of  September  9th,  1S92,  we  published  a  full 
account  of  his  career,  with  illustrations  of  his  eelf-exciting 
and  compound-wound  dynamos,  from  which  we  reproduce 
the  accompanying  portrait. 

The  funeral  took  place  on  Tuesday  last  at  Winchester.  The 
service,  conducted  by  the  P^ev.  Telford  Varley,  was  held  at 
St.  Paul's  Church,  and  the  remains  were  interred  at  the  New 
C-emetery,  Winchester.  Among  those  present  were  a  daughter 
of  the  deceased  gentleman,  Mr.  Percival  Varley  (the  eldest 
sou),  the  Eev.  Telford  Varley  and  daughters,  and  Mr.  E.  A. 
Gatehouse  (son  of  the  late  Mr.  T.  E.  Gatehouse,  who  was  a 
close  personal  friend  of  Mr.  Varley's,  and  was  zealous  in 
championing  his  cause).  The  wreaths  included  one  from  the 
president  of  the  Institution  of  Electrical  Engineers  on  behalf 
of  the  members,  and  one  from  the  chairman  and  directors  of 
the  Electrical  Review,  Ltd. 


NEW     COMPANIES     REGISTERED. 


Allenwest-Brookhirst     (1921),     Ltd.     (175,995).— Private 

compjny.  K<(;istered  July  USth.  Capital,  £35O.OO0  in  £1  shares.  To  adopt 
aureements  with  Allen  West  &  Co.,  Ltd.,  lirciok,  Hirst  &  Co.,  Ltd.,  Electric 
Control,  Ltd.,  and  the  VVatlord  Electric  &  Manufacturing  Co..  Ltd..  and  lo 
carry  on  the  business  of  electrical  and  mechanical  engineers  and  contractor!, 
manufacturers  of  and  dealers  in  electrical  switchgear,  control  gear,  engines 
and  apparatus,  brass,  iron,  and  metal  founders,  &c.  The  subscribers  (each 
with  one  share)  are:  VV.  J.  Hill,  2,  Bond  Court,  Walbrook,  E.C.,  solicitor's 
clerk;  J.  liennett,  45,  Kildoran  Road,  Brixton,  S.VV.  2.  clerk.  The  first 
directors  are  to  be  appointed  by  the  subscribers.  Qualification  (except  first 
directors  who  require  none)  :  £1,000.  Remuneration  as  fixed  by  the  company. 
Solicitors  :    Linklater   S;    Paines,    2,    Bond   Court,    Walbrook,    E.G. 

Standard  Electric  Sign  Co.,  Ltd.  (175,987).— Private  com- 
pany. Registered  July  27th.  Capital,  £500  in  £1  shares.  Objects  as  in- 
dicated  by  the  title.  The  subscribers  (each  with  one  share)  are  :  £.  A.  F. 
Boys,  478,  Archway  Road.  Highgate,  N.,  clerk;  Doris  Wain,  65,  Clyde  Road. 
Alexandra  Park,  N.,  clerk.  The  first  directors  arc  not  named.  Qualification, 
1   share.     Solicitor  :  H.   G.  Thomas,  17,  Streatham  Place,   Brixton,   S.W. 

Rose  Bros.  Electrical  Co.,  Ltd.  (175,986).— Private  com- 
pany. Registered  July  27th.  Capital,  £20.000  in  £1  shares.  To  carry  on 
the  business  of  manufacturers,  importers,  and  exporters  of  and  dealers  in 
electrical  batteries,  lamps,  and  torches,  hand,  cycle,  and  other  lamps,  elec- 
trical instruments  and  novelties,  &c.  The  permanent  managing  directors  are: 
A.  H.  Rose  (chairman),  25-27,  Milton  Street,  E.C.2;  T.  A.  Rose,  25-27,  Milton 
Street,  E.C.2.     Register .d  cffice  :  25-27,  Milton  Street,   E.C. 

London   Emery   Works    (1921),    Ltd.    (175,949).— Private 

company.  Registered  July  26th.  Capital,  £100,000  in  £1  shares.  To  take 
over  the  London  Emery  Works  at  Park,  Tottenham,  N.,  together  with  the 
building  and  other  estate  formerly  belonging  to  the  London  Emery  Works 
Co.,  Ltd.,  and  recently  to  R.  Nuttall,  and  to  carry  on  tlie  business  of  manu- 
facturers of  and  dealers  in  emery,  emery  and  glasscloths  and  papers,  flint, 
garnet,  cartwrundum,  corundum,  and  other  abrasives,  founders,  engineers, 
machinery  manufacturers,  &c.  The  first  directors  are :  R.  Nuttall,  Meadow 
Bank,  Shuttleworth  (chairman  and  permanent  director);  N.  Haslam,  8,  Nelson 
Street,  Bury.  The  Board  of  Trade  authorises  the  acquisition  of  the  under- 
tal<ing  of  the  London  Emery  Works  Co.,  Ltd.,  the  books  and  documents  of 
which  have  been  liable  to  inspection  under  the  Trading  with  the  Enemy  Act. 
No  qualification  required  for  first  directors.  Qualification  of  subsequent  direc- 
tors :  10.000  shares.  Remuneration  of  R.  Nuttall  as  chairman  :  £300  pec 
.mnum.     Registered  office  :    Park.  Tottenham,    N.  17. 

Hav  Maryon   Works    (Stroud),    Ltd.    (175,943).— Private 

company.  Registered  July  26th.  Capital,  £1.000  in  £1  shares.  To  carry  on 
the  business  of  electrical,  mechanical,  mining,  civil,  agricultur.il.  motor, 
and  general  engineers,  general  engineers'  .<.undriesmen,  contractors,  machinists, 
smiths,  millwrights,  electricians,  brass,  iron,  steel,  and  other  metal  founders, 
manufacturers  of  and  dealers  in  light  castings,  makers  and  repairers  of 
springs  for  vehicles,  carriage  and  chassis  builders.  &c.  The  first  directors 
are:  M.  Hay,  "  Pyrford  Green  House,"  Pyrford  Green,  near  Woking,  en- 
gineer; J.  F.  Maryon.  75,  Park  Road,  Ilford.  engineer  (both  directors  of 
Hay,  Maryon  &  Co.,  Ltd.).  Qualification  :  £10.  Registered  oBice  :  Lightpill. 
Stroud. 

British  &  European  Trading  Co..  Ltd.  (175,913).— Private 

company.  Registered  July  25th.  Capital.  £100  in  2s.  shares.  To  carry  on 
the  business  of  manufacturers  of  and  dealers  in  electrical  and  other  goods, 
appliances,  articles,  and  novelties,  general  manufacturers,  haulage  and  carting 
contractors,  carriers  and  dealers  in  motor  cars,  lorries,  or  other  vehicles.  &c. 
The  first  directors  are  :  A.  A.  Henlev  and  D.  W.  Henlev,  both  of  Oak  House, 
The  Mount.  Sydenham,  S.E.  Registered  office:  Copthall  House.  Copthall 
Avenue,    E.C.2.' 

Semaphore,  Ltd.  (175,929). — Private  companv.  Regis- 
tered July  25th.  Capital.  £500  in  £1  shares  (275  "A"  and  2&  "  B  ").  To 
carry  on  the  business  of  importers,  exporters,  and  manufacturers  of  and 
wholesale  and  retail  dealers  in  electrical  apparatus  of  all  kinds,  electric 
batteries,  machinery,  motor  vehicles,  agricultural  implements,  tools,  hardware, 
soft  goods,  and  textile  fobrics,  boots  and  shoes,  clothing,  fancy  goods,  stationery, 
leather  goods,  furniture,  china,  glass,  toys,  grocery,  confectionery,  and  pro- 
visions. Sic.  The  subscribers  (each  with  one  sh.Tte)  are:  J.  Portwine,  14. 
Sydenham  Hill.  S.E.  26.  motor  engineer;  W.  Wadden,  44.  Willinglon  Road. 
Stockwell,  S.W.  9,  typist.  The  first  directors  are:  J.  Portwine  (chairman). 
E.  E.  O.  Boite,  W.  H.  Edridge.  H.  M.  Harris,  and  J.  Weller.  Solicitor: 
J.   Lee   Smith,   49,   Finsbury    Pavement,    E.C. 

W.  J.  Tough  &  Partners.  Ltd.  (175,871).— Private  com- 
pany. Registered  July  21st.  Capital,  £2.000  in  I.-IOO  10  per  cent,  cumulative 
preference  shares  of  £1  e.ich  and  2,000  founders'  shares  of  Is.  each.  To 
carry  on  the  business  of  electrical,  mechanical,  and  motor  engineers,  SiC.  The 
pennanont  directors  are  :  J.  Wright  (chairman  and  managing  director),  149. 
Brixton  Hill  SW2;  W.  J.  Toui;h.  29.  Onulden  Street,  Battersca,  S.W. 
Rei;isl.ieil  office  :   32,    Shaftcsburv   Avenue.  W.  1. 

Electric    Locomotion  &   Foundry    Co.,   Ltd.    (175,895).— 

riivale  company.  Registered  July  23rd.  Capital,  £6,000  in  £1  shares.  To 
take  over  (1)  the  business  of  iron  and  brass  founders  and  finishers,  carried 
on  by  G.  D.  Gillender  and  T.  Gillender  at  Glasshouse  Lane,  East  Street. 
Catcshe.ad,  as  the  "  Northern  Brass  Foundry  Co.,"  and  (2)  the  business  of 
clt^ctrical  and  mechanical  engineers  carried  on  by  R.  L.  Stanbrook  and 
W.  S.  Mundle  at  Globe  Chambers,  The  Side,  Newcastle-on-Tyne.  as  **  Stan- 
brook  &■  Mtindle "  and  "Electric  Locomotion  Co."  The  first  directors  are: 
r,  I..  Collins.  .South  IVne  Tower.  Gateshe.vl,  Durham:  R  A.  Bowron, 
Sheriff  Mount  South.  Gateshead,  Durham;  R.  L.  Stanbrook,  34.  Till  Street. 
Niwcistlc-on-Tyne;  W.  S.  Mundle.  33.  Monarch  Terr.nce.  Gateshead;  G.  D. 
Gillend.r.  38,  Claremonl  Street,  Gateshead;  T.  Gillender.  24,  George  Street. 
Petaw.  Durham  (general  managers  and  directors).  Qunlification  :  £500.  Re- 
gistered   office  :    Globe    Chambers.    The    Side,    Newcastle-on-Tyne. 
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B.  I.  Staff  Guild  Sfores,  Ltd.  (175,937).— Registered  July 

Kth.  Capital,  £1,000  in  5s.  sh.iies  Jo  carry  on  on  a  co-opcralive  basis  for 
the  brntlil  oi  the  members  anj  those  entitled  to  the  privileges  of  members 
the  bu»ineM  of  storekeepers  in  all  its  branches.  No  person  shall  be  eligible 
In  become  a  member  unless  he  shall  be  at  the  lime  when  any  shares  are 
acquired  bv  him  employed  en  the  permanent  staff  of  British  Insulated  and 
HeisDv  L'.iulcs,  Ltd.,  and  over  21  years  of  age,  or  else  a  member  of  the 
management  committee  o(  the  said  company.  The  first  directors  are:  J. 
Davidson.  10.  Aspinal  Street,  Prescot;  F.  A.  Dabbs.  20.  Beverley  Road, 
Liverpool ;  \V.  Pirie,  132,  Warrington  Road,  Prescot ;  F.  S.  Phillips,  Step 
lands.  Whiston  Lane.  Pre.«cot ;  F.  Smart,  .-Vuld  House,  Warrington  Road, 
Prewol;  E.  .Mather.  64,  Beaconsfield  Street.  Prescot;  D.  W.  Aldridge,  Beech- 
«rood,  Warrington  Road,  Prescot;  W.  G.  Pender,  Mayfield,  Old  Lane. 
Mccleston,  near  Prescot:  C.  E.  Croslon.  4,  Jubilee  Avenue,  Broad  Green, 
Liverpool;  B.  Wood,  Lea  Hurst.  James  Lane,  Prescot.  Minimum  cash 
subscription  :  400  shares.  Qualification  :  One  share.  Secretary  ;  W.  Leivesley. 
Registered    offKe  :     Warrington     Road,    Prescot. 

Norwegian    Radio   Co.,    Ltd.    (1,981F).— Particulars  filed 

July  12lh.  Capital.  Kr.  1,000.000  in  Kr.  1,000  shares.  Incorporated  in  Norway 
on  July  1st,  1919,  to  manuf.icture  and  deal  in  radio-stations  and  apparatus. 
British  address  :  SO,  Grainger  Street,  Ne»castle-on-Tyne,  where  A.  E.  Salvescn 
!■  authorised  to  accept  ser\-ice.  Directors:  Major  C.  H.  Bruun  (chairman), 
C.  Wisbech.  H.  A.  J.   Krag.  and  K.  Holmvang  (manager),   all  of  Christiania. 


OFFICIAL     RETURNS     OP  i  ELECTRICAL 
COMPANIES. 


Merchant; 


C.  F.  lilwell.  Ltd. — Mortgage  debenture  dated  June  30th, 

1921,  to  secure  £'ti,Ct00,  charged  on' company's  property,  present  and  future, 
incliiding  uncalled  capital.  Holders  :  Radio  Communication  Co.,  Ltd.,  34-35, 
Norfolk  Street,  Strand.  W.C. 

Central  Electric  Supply  Co.,  Ltd.— Particulars  of  ^6500,000 

8  per  cent,  secured  and  guaranteed  redeemable  notes,  authorised  bv  resolution 
o(  .March  29th,  and  covered  by  trust  deed  dated  June  22nd.  1921;  whole 
amount  issued,  charged  on  certain  freehold  land  and  buildings  in  Marylebone 
and  companv's  undertaking  and  other  assets,  present  and  future  (subje 
£500,000  4  per  cent,  guaranteed  debenture  stock).  Trustee 
Trust,   Ltd.     (Registered   July  23rd,   pursuant    to  OrO.  r    of  Cour 

Dndley,  Stourbridge  &  District  Electric  Traction  Co,,  Ltd. 

(14,763).— Return  dated  June  8th,  1921.  Capital,  £200,000  in  £5  shares  (2(1,000 
ordinary  and  20,000  preference).  All  shares  taken  up.  £200,000  paid.  Mort- 
gages and  charges  :   £72.500. 

Cuba   Submarine    Telegraph    Co..   Ltd.    (4,710).— Return 

dated  Mav  11th.  1921.  Capital,  £220.000  in  £10  shares  (10,000  ordinary  and 
6,000  preference).  All  shares  taken  up.  £220,000  paid.  Mortgages  and 
charges  :  Nil. 

Chestaam  Electric  Light  &  Power  Co.,   Ltd. — Particulars 

o(  £35,000  debentures  authorised  July  22nd,  1921;  whole  amount  issued; 
charged  on  the  companv's  undertaking  and  property,  present  and  future, 
including    uncalled    capital. 

Pernambuco  Tramways   &   Power  Co.,   Ltd. — Particulars 

of  £500,000  dubentures,  authorised  June  15th,  and  covered  by  trust  deed  dated 
July  15th.  1921;  whole  amount  issued;  charged  on  the  company's  undertaking 
and  properly,  present  and  future,  including  uncalled  capital  and  tramway, 
electric  lighting  and  power  and  gas  undertaking,  and  other  real  or  immovable 
property  in  Brazil.  Trustees:  Hon.  A.  P.  Henderson  and  Capt.  C.  H. 
Schreiber. 

Hall   Brothers    (Manchester),   Ltd. — Issue   on  June  30th, 

1921,  of  £150   debentures,   part  of  a  scries  already   registered. 

Thomas  Bolton  &  Sons,  Ltd. — Third  mortgage  dated  July 

18th,  1921,  to  secure  £150,000,  charged  on  companv's  undertaking  and  pr<^ 
pertv,  present  and  future,  includin,-  uncalled  capital.  Holders:  R.  C.  Hender- 
son'and   J.   S.    Gray.    39,    Threadneedle   Street,    E.G. 

London<Platino=Brazilian  Telegraph  Co,.  Ltd.  (12,093).— 

Return  dated  Mav  25th,  1921.  Capital,  £*)0.000  in  £10  shares.  37.480  shares 
taken    up.     £374.800   considered    as    paid.     Mortgages    and    charges  :    Nil. 

Chelsea    Electricity    Supply   Co.,    Ltd.    (20,468).— Return 

.lated  M:.rrh  30th,  1921  ('filed  Mav  10th).  Capital,  £400.000  in  £5  .-.h.ires 
(74.000  ordinary  and  6,000  preference).  49,436  ordinary  and  6,000  preference 
shares  taken  up.  £218,850  paid.  £58,330  considered  as  paid.  Mortgages  and 
charges  :    £94,675. 

City   of   Oxford  Motor  Services.   Ltd.    (91,106)    (formerly 

City  of  Oxford  Electric  Tramways.  Ltd.  Renamed  February  Uth,  1921).-^ 
Return  dated  March  21st,  1921.  Capital.  £150.000  in  £1  shares.  63,000  shares 
taken  up.  £1,007  paid.  £61,993  considered  as  paid.  Mortgages  and  charges  : 
£37,500. 

General   Electric  Co. — \  memorandum  of  satisfaction  in 

full  on  Julv  21st.  1921,  of  first  mortgage  debenture  stock  issued  by  the 
General  Electric  Co.,  Ltd..  and  secured  by  trust  deed  dated  November  30th, 
1900.  s.<;uring  £2<Hl.fl00.  has  been  filed.  There  has  also  been  registered  a 
trust  deed  dated  July  22nd.  1921.  to  secure  f3..WO,000  7  per  cent,  mortgage 
debenture  stock,  charged  on  Witton  Works,  cottages  and  buildings  in  Aston- 
juxta-Birmingham.  the  Peel  Conner  Telephone  Works,  and  various  other 
properties  in  Salford  and  Coventry;  the  Fraser  «i  Chalmers  Works,  Frith, 
the  Osram  Works,  Hammersmith,  the  Union  Works,  Wembley,  Magnet 
House,  Kingsway,  and  the  company's  undertaking  and  property,  present  and 
future,  including  uncalled  capital.  The  trustees  for  the  debenture  stock 
holders  are  the  London  City  &  Midland  Executor  &  Trustee  Co.,  Ltd..  5, 
Threadneedle   Street,   E.C. 

New  Gutta  Percha  Co.,   Ltd.  (74,517).     Registered   June 

«lh.  1921.  Capital.  £125.000  in  .50.000  preference  shares  n"  £1  and  138,2.50 
r^dinary  shares  of  10s.  Return  dated  June  8th.  1921;  14,100  preference  and 
136.250  ordinary  shares  taken  up;  £30.475  paid  on  11.350  preference  and 
38,250  ordinary;  £,52.750  considered  as  paid  on  the  remainder.  Mortgages 
and   charges  :   £25.000. 


CITY    NOTES. 


In  our  last  issue  (p.  191)  we  published  a 
Fnller's  United      brief  sumniarv  of  the  directors'  statement 
Electric  Works,     for  tho  vonr  ended  March  .31st.  showint;  a 
Ltd.  loss  of  i.'J'iO.'IOS.     We  now  have  before  us 

a  copy  of  the  report  itself,  and  we  are 
enabled  to  eupplement  the  information  already  iziven  by  ex- 
planatory commentB  included  in  the  directors'  review  of  the 
year's  operations.  It  is  pointed  out  that  the  year  under 
review  was  an  anxious  one  for  all  industrial  enterprisea,  and 


in  comruon  with  many  others.  Puller's  experienced  great  diffi. 
culties  ID  their  business.  Ihe  loss  of  ±'l'iy,408  includes  £6,678 
loss  on  realisation  ol  investments,  also  mterest  on  short-term 
notes.  £iii,'Sciii,  whilst  in  order  to  meet  the  great  drop  in 
prices  the  stocK  has  been  substantially  written  down,  until 
the  autumn  ol  last  year  large  orders  were  being  placed  for 
the  company's  products,  but  m  the  latter  part  ol  August  the 
motor  trade  sullered  a  severe  set-back,  which  has  since 
become  more  acute.  Ihe  result  was  that  contracts  booked 
were  not  taken  up  and  orders  were  cancelled,  and  the  antici- 
pated business  did  nut  materialise.  The  same  conditions  were 
experienced  m  the  colliery,  rubber,  and  other  industries  on 
which  the  company  was  dejiendeut  for  orders.  In  consequenco 
the  company,  wmch  had  made  large  purchases  in  order  to 
meet  the  anticipated  trade,  found  itself  with  heavy  stocks  at 
a,  tune  when  business  had  seriously  shrunk.  Owmg  to  this 
depression  in  trade,  the  overhead  charges  largely  exceeded 
the  contemplated  ratio  to  the  business  effected,  which,  together 
with  the  depreciation  in  the  value  of  stock,  has  adversely 
affected  the  year's  trading.  Important  economies  have  been 
made  to  reduce  the  overhead  charges  to  meet  the  present 
conditions  of  trade.  The  carbon  factory  felt  the  effect  of 
unrestricted  German  competition,  with  the  result  that  tb« 
directors  decided  to  close  this  department  temporarily  pending 
the  passing  of  the  Key  Industries  Bill.  Proposals  were  sub- 
mitted to  the  meeting,  held  on  July  '2Sth,  for  reducing  th« 
capital  by  writing  down  the  ordinary  shares  to  such  a  bgura 
as  will  almost  cancel  the  loss  shown  in  the  accounts.  Thii 
will  permit  future  profits  to  be  distributed  in  paying  dividends, 
instead  of  being  applied  to  pay  back  the  deficit  shown  in  the 
accounts.  The  directors  and  their  relations  hold  between  them 
over  two-thu'ds  of  the  ordinary  shares,  and  the  loss,  therefore, 
will  be  largely  borne  by  them.  The  company  during  the 
year  found  it  necessary  to  obtain  loans  from  the  bankers, 
who  now  ask  for  seuurity,  and  it  ^\as  in  order  to  enable  this 
to  be  done  that  the  directors  asked  the  shareholders  to  sanction 
the  creation  and  issue  of  debentures  as  mentioned  last  week. 
There  are  at  present  indications  of  returning  trade,  of  which 
the  directors  have  evei'V  confidence  the  company  will  obtain 
it«  share. 

In  the  balance  sheet  "stock-in-trade"  stands  at  £171,777; 
gix)dwill  "  as  at  April  1st,  19'20  "  figures  at  £25,000,  and  pre- 
liminary expenses  at  £'22,775.  The  issued  and  subscribed 
capital  is  £401.493  m  preference  and  ordinary  shares,  aad 
£200,000  in  short  term  notes,  7  per  cent.,  income  tax  free. 
The  loan  from  the  National  Bank  of  Scotland  is  £7<,494. 
Sundry  creditors  and  credit  balances  appear  at  £68,187,  and 
on  the  assets  side  sundry  debtors  and  debit  balances  are 
£84.488,  less  £2..5U0  reserve  for  bad  and  doubtful  debts. 

The  two  special  resolutions  coming  before  the  meeting  were  : 
(1)  Sanctioning  the  issue  of  first  mortgace  debentures  for 
securing  an  aggregate  principal  sum  up  to  but  not  exceeding 
£150,000.     Resolution   ('2)  reads  :  — 

(2)  That  the  capi.  il  of  the  company  be  reduced  from  £500,000  divided  into 
250,000  ordinary  shares  of  £1  each  and  '250,000  8  per  cent,  cumulative  partici- 
pating preference  shares  ol  £1  each,  of  which  151,507  ordinary  shares  and 
'250,000  preference  have  been  issued  and  arc  fully  paid  up  vless  14  of  such 
preference  shares  which  h.ive  bi-.n  forfeited)  to  £378.794  Ss..  divided  into 
98, 193  ordinary  shares  of  £1  cich,  151,507  ordinary  shares  of  4s.  each  and 
250,000  cumulative  partitip.iting  preference  shares  of  "£1  each  by  writing  of! 
from  each  of  .he  151.507  present  issued  ordinary  .shares  the  sum  of  ISs.  per 
share,    which  has  been  lost  or  is  unrepresented  by   available  assets. 

The  twenty-first    ordinary    meeting   wa« 
The  Marconi       held     on    August    4th    at    the    Connaught 
International        Rooms.  Mr.  Godfrey  C.  Isaacs,  the  deputy 
Marine  chairman,    presiding.      In    proposing    the 

Communication     adoption  of  the   report,    after  referring  to 
Co,,  Ltd.  the    absence    of    the    chairman.    Senatore 

Marconi,  who  was  away  from  London  en- 
gaged in  some  very  important  research  work,  Mr.  Isaacs  said 
that  in  the  balance  sheet  the  first  mortgage  debentures  stood 
at  £6S,1(K),  showing  a  reduction  of  ,£'28, '28(1  since  the  preceding 
year,  due  to  favourable  opportunities  arising  as  a  consequence 
of  the  dejireciated  value  of  the  franc  for  purchasing  the  de- 
bentures on  advantageous  terms.  The  general  reserve  account 
and  the  reserve  account  for  obsolescence  of  plant  together 
represent  the  same  figure  as  at  the  end  of  1919.  In  the  profit 
and  loss  account  salaries  showed  an  increase  of  some  .■€4,500. 
general  charges,  difference  in  exchange  and  depreciation  of 
inve-stments  showed  an  incrciise  of  some  £.39,000,  all  of  which, 
with  the  exception  of  about  £2,(M)0,  was  due  to  depreciation  of 
Government  securities  and  to  the  reduced  value  of  foreign 
currencies.  Expenses  of  ship  telegraph  stations  had  very 
materially  increased,  in  part  due  to  the  greater  number  of 
stations  in  operation  at  the  end  of  1920,  as  compared  to  1919, 
but  the  incroas*^  which  had  taken  place  in  operator's  salarie* 
was  mainly  responsible  for  the  high  figure  of  £588,693.  which 
apfieared  under  this  heading  in  the  ,icconnts.  On  the  credit 
side  the  revenue  had  amounted  to  £9.13. .567.  a.<t  compared  with 
£772.018  for  1919.  It  was,  of  course  disappointing  to  see  a 
set-back  in  the  profits,  but  they  must  not  be  despondent  upon 
that  account.  They  were  going  through  a  very  bad  period, 
which  wa.s  being  felt  in  practically  every  business.  They  bad 
suffered  perhaps  far  less  than  most.  There  had  been  a  very 
substantial  increase  in  all  working  costs,  material  had  risen 
considerably,  wages  of  every  description  had  been  raised  sub- 
stantially, whiht  travelling  expenses  were  more  than  double 
what  they  used  to  be.  That  which  had  affected  them  most, 
however,  was  the  state  of  foreign  currencies  and  the  depre- 
ciation of  Government  securities;  but  those  losses  might  be 
for  the  most  part  only  temporary,  and  he  thought  they  coald 
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confidently  look  to  their  being  far  leaa  extensive  finally  than 
the  figure  at  which  they  had  been  calculated.  ITiat  which 
was  most  material  and  upon  which  they  could  c<iugratulate 
themselves,  was  that  the  business  durm^,'  the  period  showed 
further  expansion.  The  number  of  shijis'  instullatious  in- 
creased during  liWO  by  approximately  I'A  per  cent.,  and  the 
revenue  from  ships'  telegrams  showed  even  a  greater  appre- 
ciation. Those  circumstances,  together  with  the  fact  that  the 
business  this  year  coutinued  to  expand,  had  been  mainly  re- 
sponsible for  their  feeling  justified  in  recommending  that  part 
of  the  balance  of  profit  of  previous  years  should  be  used  to 
maintain  the  dividend  for  the  last  year.  Until  foreign  cur- 
rencies became  more  normal  the  profit  in  sterling  of  their 
foreian  business  must,  of  i-nur.'«,  continue  to  suffer,  liut  they 
hoped  they  had  seen  the  worst  in  that  direction.  When  he 
last  addressed  them  they  were  in  the  throes  of  a  strike  of 
wireless  telegraph  operators.  He  then  explained  that  they 
were  unable  to  make  any  change  in  the  pay  of  their  employes 
without  the  consent  and  approval  of  shipowners.  On  August 
26th  last  tenns  of  settlement  were  arrived  at  which  gave  a 
Tery  substantial  increase  of  salaries.  Subsequently  by  an 
award  of  the  industrial  Court,  dated  July  1st  this  year,  some 
reduction  in  those  rates  was  made  consequent  upun  the  re- 
duction affecting  the  wages  of  other  seafarers.  Since  the  last 
meeting  shareholders  would  probably  have  heard  of  a  serious 
attempt  on  the  part  of  a  new  wireless  company  to  compete 
with  them  bv  offeriuc  to  shipowners  terms  and  conditions 
which  were  represented  to  be  more  advantaseous  than  those 
furnished  by  their  company.  That  competition,  fanned  by 
the  word  "  monopoly."  had  met  with  some  success  in  some 
directions.  It  had  been  explained  to  them  that  whilst  ship- 
owners had  been  in  every  way  satisfied  with  the  service  which 
the  company  had  furnished,  they  had  not  been  altogether  loth 
to  give  some  support  to  a  competing  company,  believing  that 
competition  was  a  healthy  thing.  That  that  was  true  gener- 
ally could  not  be  questioned,  but  personally  he  was  very 
strongly  of  opinion  that  a  business  such  as  theirs  was  likely 
to  give  infinitely  better  results  if  under  one  control.  First 
of  all  there  was  the  efficiency  of  the  service,  which  amongst 
other  things  meant  "safety  at  sea  ";  efiiciency  was  largely 
dependent  upon  discipline,  and  discipline  was  far  better  main- 
tained under  one  control.  Then  there  was  the  question  of 
co.st.  For  a  business  of  that  nature  t;i  be  carried  out  in  a 
thorough  manner,  which  the  very  nature  of  it  demanded,  one 
required  depots  and  responsible  men  in  every  importnnt  port 
throughout  the  world.  Finally,  there  was  the  all-important 
question  of  re.search  and  invention,  both  very  costly,  but 
without  them  there  would  be  no  progress.  That  there  should 
be  some  who  did  not  altogether  sh.nre  their  opinion  was  not 
unnatural,  and  they  did  not  complain.  They  believed  that 
their  experience,  their  world-wide  organisation,  -and  the  care 
which  was  given  to  the  conduct  of  the  business,  would  ensure 
their  holding  their  own  at  all  times.  Therefore,  upon  merit 
alone  they  would  confidently  rely  whenever  they  might  be 
faced  with  competition  which  did  not  infringe  their  patents. 
They  claimed  that  the  competing  company  was  infringing  a 
number  of  their  patents,  and  they  had  communicated  with 
them  accordingly,  resulting  in  certain  admissions  being  made 
and  a  request  that  they  should  grant  them  a  licence.  That 
would  seem  to  be  the  equivalent  to  saying  to  them  :  "  We 
could  not  take  your  business  from  vou  without  using  your 
patents;  since  you  have  knowledge  of  what  we  are  doing  we 
must  discontinue  unless  you  will  give  us  authority  to  go  on." 
One  could  scarcely  believe  that  such  a  request  was  put  forward 
with  any  seriousness.  They  were,  of  course,  taking  steps  to 
secure  the  necessary  injunction  together  with  compensatio!i 
for  whatever  damage  they  might  have  .sn.stained.  Very  cnu- 
siderable  improvement  had  been  made  in  wireless  installa- 
tions which  were  being  fitted  on  ships  at  sea  sincp  the  w.nr. 
These  improvements  would  have  been  introduced  during  the 
war  but  for  the  fact  that  the  comnanv  was  required  to  turn 
"ut  sets  and  install  them  upon  ships  as  fast  as  was  possible. 
The  new  designs,  carrying  the  latest  improvements,  were  now 
I'cing  installed.  The  range  of  a  ship's  station  had  been  in- 
creased under  normal  conditions  to  between  two  and  thre<^ 
thousand  miles;  and  thus  a  ship  crossing  the  .Atlantic  was 
now  able  to  keep  in  direct  communication  with  one  or  other 
of  the  two  coasts  during  the  whole  voyage.  Wireless  tele 
phony  for  use  by  ships  had  made  considerable  strides  durin;.' 
the  last  year.  There  could  be  no  doubt  thnt  wireless  telephony 
was  destined  to  play  an  important  part  on  ships  at  sea.  There 
had  also  been  ffreat  improvements  in  the  wireless  direction 
finder  since  he  last  addressed  them.  He  had  told  them  of  the 
substantial  in,crease  which  had  taken  place  in  the  pay  of  tele- 
f.Taph  operators.  Tliat  increase  was  the  only  increase  which 
the  shipowners  had  to  bear  in  connection  with  wireless  tele- 
graphy. Notwithstanding  the  great  increase  in  all  costs,  the 
charge  for  the  supply  of  their  apparatus  and  the  services 
which  they  rendered  in  connection  therewith  had  not  been 
increased.  In  that  respect  they  were  j>erhans  one  of  the  rare 
exceptions  in  these  times.  He  could  not  think  of  anything 
else  the  cost  of  which  had  not  considerably  risen.  Tt  w-vs  in 
consequence  of  the  volume  of  the  business  that  they  had  been 
able  to  continue  on  the  old  terms.  So  long  as  they  were 
able  to  maintain  their  nosition  and  increase  the  business  year 
hy  year,  it  was  the  policv  of  the  board,  in  spite  of  monopoly, 
to  make  no  increase  in  the  charge  for  the  services  on  hoard 
ehip  which  the  company  performed. 

Sir  C.  .1.  Stewart  seconded  the  motion,  which  was  adopted 
without  discussion. 


Belgium.— The  Societe  d'Electricit^  &  Hydraulique.  the  well- 
known  Belgian  electrical  engineering  concern,  of  Charle- 
roi,  reports  a  net  profit  of  2<34,603  fr.  for  the  financial  year 
ending  April  '-Unh  last.  This  is  being  devoted  to  wiping  out 
the  loss  shown  in  the  balance  sheet  for  the  preceding  twelve 
months,  and  in  writing  down  the  value  of  the  company's 
holding  in  the  shares  of  the  Socic-te  d'Eclairage  Electrique  de 
Saint  I'etersbourg  to  the  extent  of  ]62,524  fr. 

Shropshire,  Worcestershire  &  Staffordshire  Electric  Power 
Co. — Including  .£740  broufjht  forward,  the  accounts  for  1920 
show  an  available  balaiu  e  of  i'Si.loo.  There  is  put  to  reserve 
sinking  fund  .£4,.')72;  the  dividend  on  the  7  per  cent,  prefer- 
ence shares  for  the  year  requires  f  3.500;  the  dividend  on  the 
0  per  cent,  preference  shares  for  the  year,  j£9.000;  j£16,183  is 
carried  forward. 

W.  T.  Henley's  Tele(?raph  Works  Co.,  Ltd. — The  direc- 
tors have  declared  a  dividend  on  the  preference  shares  at  the 
rate  of  4i  per  cent,  per  annum,  less  income  tax.  for  the  half- 
year  :  also  an  interim  dividend  on  the  ordinary  shares  of  Is. 
per  share,  less  income  tax. 

Vera  Cruz  Electric  Light.  Power  &  Traction  Co. — .A  divi- 
dend of  5  per  cent.,  less  tax.  is  to  be  paid  for  the  half-year, 
making  10  per  cent,  for  the  year;  £15,000  is  put  to  depreciation 
and  reserve  account;  £21,981  is  to  be  carried  forward. 

Northampton  Electric  Lijjht  &  Power  Co..  Ltd. — Interim 
dividend  at  3i  per  cent.  (8  2-.5d.  per  share),  less  tax,  on  the 
B  ordinary   shares  is  announced. 

Stock  Exchange  Notices. — The  undermentioned  have  been 
ordered  to   be  officiallv  quoted: — 

Hadfields.— £1,000,000  7J  per  cent.  10-year  finst  mortgage 
debenture  stock. 

Chatham  &  District  Light  Railways  Co. — Dividend  at  the 
rate  of  4  per  rent,  per  annum,  less  tax,  on  the  ordinary 
shares  for  the  half-year. 

Liverpool  Overhead  Railway  Co. — The  directors  do  not 
see  their  way  to  declare  an  interim  dividend  on  the  preference 
or  ordinary  shares.  The  end  of  "  control,"  the  present  state 
of  trade,  and  the  consequent  serious  loss  of  revenue,  coupled 
with  the  enormous  increase  in  workina  expenses,  render  it  im- 
possible to  forecast  the  financial  results  for  the  remainder  of 
the  year. 


STOCKS    AND    SHARES. 


Tuesday  Evenino. 
Stock  Exchange  markets  are  feeling  the  effects  of  the  high 
tide  of  holidays,  but  in  spite  of  general  business  being  ai 
apathetic  as.  in  August,  it  usually  is.  a  variety  of  interesting 
developments  serve  to  keep  ahve  the  financial  interest  of  those 
who  follow  the  electrical  departments.  The  movements  of 
prices  in  the  markets  for  new  issues  are  comforting  to  those 
who  have  embarked  money  upon  the  latest  attractions.  After 
the  fir.st  rush  of  stags  to  sell  their  Shrop.sliire,  Worcestershire 
it  Stafford.shire  Electric  7^  per  cent.  del>entuie  stock,  the  price 
rose  from  §  discount  to  a  premium  of  10s.  With  the  guar- 
antee of  the  British  Electric  Tr.iction  behind  the  security,  it 
does  not  look  expensive  even  at  97J.  which  is  the  present  price 
of  the  fully-paid  scrip.  General  Electric  Co.'s  7  per  cent,  de- 
benture stock  is  1  premium — as  against  4  discount  soon  after 
it  came  out  at  92J-— and  the  7i  per  cent.  Extension  debenture 
of  the  Metropolitan  Electric  Co.,  issued  at  9.5,  looks  quite  high 
enough  at  7J  premium.  North  Metropolitan  Electric  7i  per 
cent,  debenture,  also  offered  at  95,  commands  a  premium  of 
6i. 

Tliose  who  subscribed  to  Puller's  United  Electric  W'orks 
short-term  Notes  will  view  with  the  reverse  of  pleasure  the 
disastrous  report  issued  bv  the  companv.  For  the  vear  ended 
March  31st  last,  a  loss  of  no  less  than  £129.400  is  shown,  the 
debit  being  reduced  to  £121.300  by  £8.100  brought  forward 
from  last  time.  The  directcirs  propose  to  write  off  16s.  per 
share  on  the  issued  151. .500  ordinary  shares  of  £1  each,  and  to 
create  first  mortgage  debentures  up  to  £150.000.  The  sum  of 
£14.000  had  been  set  aside  for  excess  profits  duty,  and  this 
provision,  ironical  as  it  now  appears,  comes  in  usefully  for 
writing-off  experimental  and  development  expenditure,  part 
of  the  preliminary  exivnses.  and  depreciation  of  plant  and 
machinery,  .\nother  companv,  of  another  class,  which  has 
passed  its  ordinary  dividend  is  Vickers.  The  last  time  that 
nropriet^irs  of  the  ordinary  .shares  received  a  dividend  was  in 
May.  1920.  No  particular  surprise  is  felt  at  the  nresent  an- 
nouncement, and  the  shares  remain  about  lis.,  the  tax-free 
preference  stiffening  to  1.3s.  3d. 

In  the  list  of  electricity  supply  shares.  County  ordinary  are 
better  at  8J.  Charing  Cross  keen  good  at  4J.  but  St.  .lames'  * 
Pall  Mall  are  back  to  fi.  at  which  price  the  yield  on  the  money 
is  10  per  cent.  The  various  interim  dividend  announcement* 
are  up  to  anticipation,  and  the  prophets  begin  to  talk  of  the 
1920  dividends  being  fully  maintained  when  the  t^le  of  the 
present  twelvemonth  is  completed.  The  manufacturins  list 
exhibits  a  good  tendencv.  Better  prices  are  quoted  for  British 
.Mnminium.  Ffenlevs.  Siemens.  Telegraph  Constructions  and 
General  Electric  preference. 

The  Eastern  group  of  cable  stocks  and  shares  is  stiffening, 
from  which  it  would  appear  that  investment  is  auietlv  taking 
the  fairly  heavy  block  of  deceased  account  stock,  which  re- 
cently came  to  market.    Prices  went  back  eo  little,  however. 
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as  to  imply  that  there  was  a  good  deal  of  support  ready  to  pick 
up  the  stocks  if  the  prices  declined  to  templing  levels.  Chili 
Telephones  stand  out  again  as  a  strong  feature,  and  Great 
Northerns  are  a  shade  better,  while  Anglo-American  preferred 
goes  steadily  ahead. 

August  16th  is  the  date  upon  which  the  arrears  of  dividends 
are  to  be  paid  on  the  coupons  of  the  Mexican  Light  it  Power, 
the  Mexican  Electric  and  the  Pachuca  companies.  On  the 
bonds  of  the  first  two  named,  there  are  eleven  coupons  due, 
and  ten  on  Pachuca  Fives.  It  is  peculiarly  hard  luck  that  all 
of  these  should  be  subject  to  income  tax  at  (is.  in  the  jxiund. 
but  this  is  the  law.  Bondholders  do  get  consolation,  however. 
in  the  fact  that  these  coupons  can  be  i^old  at  a  substantial 
premium  in  the  Stock  Exchange.  Some  of  the  proprietors 
have  been  cashing  the  coupons  at  the  Bank  of  Montreal,  but 
a  much  better  price  is  given  by  people  who  buy  them  for 
transhipment. 

Marconis  have  been  going  softly,  pe.ople  being  afraid  fei 
speculate  so  closely  to  the  time  of  a  dividend  declaration  that 
might  contain  a  surprise — in  either  direction.  The  Telephone 
debate  in  the  House  of  Commons  brought  in  a  few  inquiries 
for  Automatic  Telephone  shares.  The  Postmaster-General 
gave  the  system  a  handsome  advertisement,  but  said  that  the 
present  condition  of  national  finances  did  not  justify  the  very 
heavy  capital  expenditure  that  an  extension  of  the  automatic 
system  would  involve.  The  price  of  Automatic  Telephones  is 
about  10s. 

No  particular  change  has  occurred  in  Home  Railway  Elec- 
tric stocks,  but  British  Columbia  issues  are  better,  and 
Brazilian  Tractions  recovered  to  some  extent.  Anglo-Argentine 
Second  preference  have  gone  back  to  2J.  the  same  price  as  the 
Firsts.  Engineering  shares  are  scarcely  altered.  The  York- 
shire Electric  Power  Co.  has  done  well  in  the  past  six  months, 
having  regard  to  the  coal  strike,  its  net  profits  of  f  28.300  being 
rather  less  than  f2,000  down.  Rubber  shares  are  entirely 
neglected. 

BHABE  LIST  OF  ELECTRICAL  COMPANIES. 

Home  Elkotbioitt  OoHFAHns. 

Dividend  Price 

, ■ ^  August  9,  Yield, 

1919.    1990,  l9ai.    RIaeorttll,     p.o. 

Brompton  Ordinary la       la  B  —          iBlo    "    3 

during  OroBB  Ordinary     .          ..»         8  4i  +  i  986 

do.        do.       do.       4iPrei...        4)4)  8)  —  7    4    4 

Otaelsea 4         6  Wt  —  948 

OiVf  of  London         18        14  Ig                -f  I'j  10    3    0 

do.       do.    6per  cent.  Pref...        6         8  17).  7    1" 

Ooanty  of  London 8          8  Ei                 !    }  9  10    fi 

do.        do.    6per  cent.  Pref...        6         6  Si  7    7    4 

KenBington  Ordinary         ....        7          9  4|  —  10  18    4 

London  Eleotrio       9i        Si  1  —  7  10    0 

do.        do.    6  per  cent.  Pref.  ..66  H  —  10  18    0 

Metropolitan 6          7  SB  —  9  18    9 

do.          4J  per  cent. Pref.       ..        4)        4)  Si  —  7  Ifi    0 

B>.  James' and  Pall  Mall  . .         ..       13        19  6  —  10    0    0 

South  London           6         7  S|  —  10  13    9 

Bontii  MetropoUtan  Pref 7          7  16/3  —  8  12    6 

WeBtminater  Ordinary       ....       10        10  51  —  9    6    8 
Telesbaphs  un>  TBLaPHORss. 

Anglo- Am.  Tel.  Pref 6         6  S41  +i  7    9    4 

do.             Def IJ       li  !7  —  8  IB    li 

Chile  Telephone       6          6  5,'„  +  J  6  13    G 

riubaSub.  Ord 7         7  7*  —  9    8    8 

E  istem  Extension 10       10  16S  -I-  i  6    J    0 

Eastern  Tel.  Ord 10        10  IfiS*  —  6    2    0 

Globe  Tel.  and  T.  Ord 10       10  16f  —  5  19    s 

do.       do.        Pref 8         6  9i  +  i  R  10    0 

Great  Northern  Tel 99        94  93«  +   J  10     1    0 

Indo-European         10       10  80  —  8    6    8 

Marconi           96        —  9,',  —  — 

Oriental  Telephone  Ord 19        19  1,',  —  'S  16    8 

United  K.  Plate  Tel 8          8  i;  —  'e  13    4 

West  India  and  Panama  ..        ..      Nil      Nil  6/3  —  Nil. 

Western  Telegraph 10       10  IB)  —  ♦6    12 

Home  Rails. 

Central  London  Ord.  Aesenled  ..44  iH  —  818 

Metropolitan 11       14  -OJ  -    \  6  12    6 

do.           Distriol       ..        ..      Nu      Nil  18^  —  Nil 

Uadergronnd  Electric  Ordinary  ..       Nil      Nil  2J              +  ,',>  Nil 

do.              do.        "A"              Nil      Nil  fi(-  —  Nil 

do.              do.      Income    ..4         9  nj  —  6    3    3 

PoRElOIf  THAHB.ftO. 

Anglo-Arg.  Trams,  First  Prel.     ..  6i  19)  93  —  10    0    0 

do.            do.      2nd  Pref.        . .  Nil  6)  2;<  —  i  10    0    0 

do.           do.      6%  Deb.        ..6  6  B4J  —  7  16    0 

Brazil  Tractions Nil  Nil  :n  +2  Nil 

BritiBh  Columbia  Eleo.  Rly.  Pfoe.  6  6  C.i  —  8    9    2 

do.               do.         Preferred  5  4i  67J  —  •8    6    0 

do.              do.        Deferred  3  6  69*  —  *I0    1    6 

do.               do.        Deb.       . .  44  4}  69)  —  7    9  10 

Mexico  Trams  6 per  cent. Bonds..  Nil  Nil  62)  —  Nil 

do.           6  per  cent. Bonds..  Nil  Nil  98)  —  NU 

Mexican  Light  Common    ..        ..  Nil  Nil  9  —  Nil 

do.            Prel Nil  Nil  17)  —  Nil 

do.            latBondB..        ..  Nil  Nil  17)            +  Nil 

MAHXTFAOTTTBIHa  CoUPANlBB. 

Babcock  &  Wilcox 16  16                ?a  —  6  14  8 

British  Aluminium  Ord 10  10  17,ii  -tud.  11    «  0 

British  Insulated  Ord 15  15  lixd  —  10    0  0 

Oallendera 16  16                i,',  —  in    8  8 

8)  Pref 6)  6)  17/6  —  7    8  7 

Cromplon  Ord 10  10  15/-  —  18    6  8 

Edison-Swan 10  —  10/0  —  — 

do       do.    6  per  cent.  Deb.    ..        6  6  68/-  —  7    7  1 

Electric  Construction       . .        . .  10  10  18/8  —  19    8  9 

English  Electric 8  8  19/6  —  19  18  8 

Do.           Prel 6  6  IP/-  —  8    0  0 

Geo.  Elec.  Prel 6)  6)  17i(i  -fed.  7  13  0 

do.        Ord 10  10  1x6  —  MO    0  0 

Henley             16  16  1,,             +    /.  10    6  0 

do.    4)  Pref 4)  41  U'  —  >  18  0 

Indla-Robber           10  —  u  —  — 

Mel.-Vloken  Prel 8  fl  llj  —  8  18  10 

aiemene  Ord.            lu  lo  l)  — .,',  •8  18  3 

TalefiapbOoB 90  90  Mi  +' i  '6  16  1 

*  DlTldandi  paid  free  o(  Inoom*  T«Xi 


MARKET     QUOTATIONS. 

It  should  be  rememlKTcd,  in  making-  use  of  the  fifriues  appearing 
in  the  following'  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  accoitling  to  quantities  and  fit  her  circumstances. 


Tuesday.  August  9tb. 


CHEMICALS,    dbc. 


a  Acid,  Oxalic per  lb. 

a  Ammoniac  Sal  per  too 

a  Ammonia,  Muriate  (large  crystal)          „ 
a  Bisulphide  of  Carbon  „ 

a  BorEkx „ 

a  Copper  Sulphate        „ 

a  Potash,  Chlorate       per  lb. 

a        ..        Perchlorate  . .         . .         „ 

a  Shellac per  owt. 

a  Sulphur,  Sublimed  Flowers         . .        „ 

a        „         Lump  „ 

a  Soda,  Chlorate  per  lb. 

a      „      Crystals  per  ton 

a  Sodium  Bichromate,  casks  . .    per  lb. 

METALS.    &c. 
p  Babbitt's  Metal  Ingots  . .  per  ton 

c  BraBB  (rolled  metal  2"  to  19"  basis)   per  lb. 
c      „      Tubes  (solid  drawn)  . .         „ 

c      ..       Wire,  basis „ 

c  Copper  Tubes  (solid  drawn) 

c       „       Bats  (best  selected)  . .   per  ton 

c       „       Sheet „ 

c       „       Rod     

d      „       (Electrolytic)  Bars 

d       „  „  Sheets        . .         „ 

d       „  „  Wire  Rods. . 

d      „  „  H.O.  Wire. .    per  lb. 

/  Ebonite  Rod „ 

/        „  Sheet , 

a  German  Silver  Wire  ..        ..         „ 

b  Gutta-percha,  fine 

t  India-rubber,  Para  fine      . .         . .         „ 
/   Iron  Pig  (Cleveland  Warrants)    . .    per  ton 
/      „    Wire,  galv.  No.  8,  P.O.  qual. 

g  Lead,  English  Pig „ 

g  Mercury  per  hot. 

e  Mica  (in  original  oases)  small     . .    per  lb. 
e      >.  „  1.       medium..        „ 

e      „  „  „       large      ..        „ 

p  Phosphor  Bronze,  plain  castings..        „ 
p  „  „  rolled  bars  and  rods         „ 

p  „  „  roUed  strip  &  siieet         „ 

rf  Silicium  Bronze  Wire        ..        ..    per  lb. 
r  Steel,  Magnet,  in  bars        . .         . .         „ 
a  Tin,  Block  (English)  . .        . .   per  ton 

n    „      Wire,  Nos.  1  »o  16       . .         . .    per  lb. 
p  White  Anti-friotion  Metals  ..  per  ton 


Fortnight's 
Inc.  or  X)ee, 


£16 10s. 
£VJ 
£15 


£95  to  £300 

ICJd. 

id,  deo 

1/1)  to  1/li 

id.  deo. 
)d. deo. 

lljd. 

1/BJ 

id.  deo. 

£105 

£103 

£105 

£76  10s. 

.. 

£145 

£91  10s. 

ll)d. 

3/6 

Sl- 

13,7 

i;- 

Nom. 

£35 

£25 

£10168.  to  £11 

3d.  to  3/- 

4/-  to  8/- 

10/-  to  20/-  &  up 

1/4  to  1/9 

9/1  to  2/6 

9/9  to  2/7 

1/3) 

1/S 

£161  to  £169 

3/9 
£68  to  £286 


i 


Id.  to  1/-  deo. 
1/-  to  S/-  dec. 


a  0.  Boor  &  Oo. 
c  Thos.  Bolton  4  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  P.  Wiggins  &  Sons. 
/  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd, 


Quotations  supplied  by— 

Z  James  &  ShakeBpeare, 

t  Edward  Till  &  Co. 

/  Boiling  &  Lowe. 

/  Richard  JohuBon  &  Nephew,  Ltd. 

a  P.  Ormiston  &  Sons. 


r  W,  F.  Dennis  4  Co, 


The  Engineers'  Club  (London). — The  announoemeni  that 
the  Engineers'  Club  will  open  its  doors  on  September  1st 
comes  after  a  prolonged  period  of  silence,  during  which  thoBe 
who  have  applied  for  membership  have  doubtless  wondered 
what  had  become  of  the  scheme  which  was  so  enthusiastic- 
ally adopted  at  the  general  meeting  on  June  '2nd.  It  should, 
however,  be  realised  that  an  undertaking  of  this  magnitude 
cannot  be  established  on  a  sound  basis  in  a  few  days  or 
weeks;  the  original  scheme,  moreover,  fell  through,  and  the 
formulation  of  a  new  one  was  a  difficult  and  deUcate  matter. 
We  understand  that  the  arrangements  which  have  been  suc- 
cessfully effected  show  a  very  marked  improvement  upon 
the  former  scheme,  and  that  the  delay  of  a  couple  of  months 
has  proved  a  fortunate  circumstance. 

The  premises,  which  will  be  opened  next  month,  are 
situated  at  the  corner  of  Coventry  Street  and  Whitcomb 
Street,  within  a  few  minutes'  walk  of  Charing  Cross,  and 
easily  accessible  by  tube  railway  (Piccadilly.  Leicester  Square, 
and  Trafalgar  Square  stations),  or  by  omnibus  Bcrvices  pass- 
ing Piccadilly  Circus.  They  were  until  recently  occupied  by 
the  Road  Club,  and  after  renovation  will  be  available  for  all 
club  purposes  in  full  going  order.  Ample  accommodation  is 
provided,  including  some  76  bedrooms,  and  we  have  no 
doubt  that  the  Club  will  very  quickly  become  the  rendezvous 
of  engineers  in  all  branches  of  industry.  While  the  qualifi- 
cations of  applicants  for  membership  will  be  strictly  scruti- 
nised, in  order  to  ensure  that  the  Club  shall  be  in  fact  as 
well  as  in  name  an  Engineers'  Club,  the  definition  of  an 
engineer  is  broadly  interpreted,  including  architects,  chemical 
engineers,  and  metallurgists,  in  addition  to  the  civil,  mecha- 
nical, electrical,  gas,  hydraulic,  and  other  well-recognised 
profes.'^ions.  Mr.  E.  Manville,  M.P.,  is  the  president,  and 
Mr.'  E.  I..  Hill  (39,  St.  .Taincs's  Street,  S.W.  1)  lionorary 
secretary,  to  whose  indefatigable  and  enthusiastic  efforts  the 
.success  nf  the  sclienie  is  mainly  due.  We  understand  that 
after  September  30th  an  entrance  fee  will  be  imposed  upon 
all  new  applicants  for  membership.  The  subscription  for 
town  members  is  ten  guineas,  for  country  members  five 
guineas,  and  for  oversea  members  (who  will  not  be  required 
to  pay  an  entrance  fee)  two  guinea*. 
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THE     INCORPORATED     MUNICIPAL     ELECTRICAL     ASSOCIATION. 


ANNUAL    MEETING. 


The  New  President. 


At  the  annual  general  meeting  on  July  22nd,  Mr.  S.  T. 
Allen  was  unanimously   elected   president   of    the   Asso- 
ciation for  the  year  1921-2.     Mr.  Allen  has  been  vice- 
president  during   the  past  yeiir,   during   which  he   h.as 
been  actively  engaged  in  the  interests  of  the  Association, 
on  its  own  Council  and  committees  and  as  its  represen- 
tative   on    other    bodies,    and    his    well-known   forre  of 
character,  combined   with  his   personal  popularity,    en- 
sures that  his  year  of  office  will  prove  fruitful  of  results, 
of    advantage    to    the    Association    and    the    electricity 
supply   industry  in  general.      Before  he  attained  to  his 
present  position  as  chief  engineer  and  general  manager 
of    the    electricity    de- 
partment        of         the 
County      Borough      of 
Wolverhampton,      Mr. 
Allen     had     gained     a 
wide    and    varied    ex- 
perience   in    electrical 
e  n  g  i  n  e  e  ring.      His 
general  education  was 
acquired   at  Plymouth 
and    Mannamead    Col- 
lege, and  his  technical 
training      at      Cardiff 
University         College. 
Afterwards    he    served 
a    term     of     pupilage 
with     Messrs.     S.     F. 
Walker   &   Co.,    at  the 
Cardiff   Electrical  En- 
g  i  n  e  e  r  i  n  g    Works, 
where  he  remained  for 
a    time     as    draughts- 
man,  before   assuming 
a     post     of     responsi- 
bility  as  electrical  en- 
gineer  in   Cardiff   and 
the    adjoining   district 
to    Messrs.    Gilbert    it 
Co.,    of   London,    tak- 
ing charge  of  all  their 
electrical  work  in  that 
([uarter.       Mr.  Allen's 
next  appointment  was 
that  of  electrical  engi- 
neer to  the  Ebbw  Vale 
Steel,    Iron    and    Coal 
Co.,  in  which  capacity 
he  was  engaged  on  tlie 
design  and  erection   of 
ilcctrical     plant.        He 
iMiw   turned   his  atten- 
lion   to  public    electri- 

lity  supply,  making  liis  drlmt  in  that  profession  as 
senior  ihaige  engineer  at  the  I'lyn.iouth  Corporation 
l''lectricity  Works,  wliich  led  to  his  attaining  the  posi- 
lion  of  cliief  assistant  borough  electrical  engineer  in  thL- 
same  town  and  holding  it  for  seven  years.  His  first 
appointment  us  "  chief  ''  was  that  of  city  electrical 
engineer  at  Carlisle  in  1II08,  which  he  held  for  five 
years,  after  which  he  was  a]jpointed  to  his  present 
position. 

In  our  issue  of  July  .30th  last  year  we  pul)lished  an 
account  of  the  important  estensions  of  plant  which  were 
carried  out  at  Wolverhampton  by  Mr.  Allen,  in  great 
part  during  the  war,  to  meet  the  urgent  demands  for 
power  in  the  town.  Not  only  was  the  plant  completely 
modernised  and  trebled  in  capacity — -the  engine  rotnii 
and  boiler  house  were  reorganised  and  practically  re- 
built, and  that  without  interrupting  the  supply.       The 


Photo  h,,] 


{Concluded  from  paije  198.)  . 

cost  of  the  extensions  was  only  £16  a  kilowatt,  and  the 
new  plant  effected  a  remarkable  economy  of  fuel.  At 
the  same  time,  the  undertaking  itself  was  radically  re- 
organised. 

In  addition  to  his  normal  duties,  Mr.  Allen  took  an 
active  part  in  developing  the  local  industries;  as  chair- 
man of  the  District  Joint  Industrial  Council  for  Electri- 
(  ity  Supply,  he  established  cordial  relations  between  the 
employers  and  employes,  and  presiding  over  the  Elec- 
trical Engineers'  Committee  which   prepared   the  joint 
scheme  for  electricity  supply  for   the    Xorth-West  Mid- 
lands  Di.strict,    he  was   largely  responsible  for  the   pro- 
posals emliodied  therein  (this  scheme  has  just  been  pub- 
lished,     and      IS      ab- 
stracted    elsewhere    in 
this  issue). 

A  Member  of  the  In- 
stitution of  Electrical 
Engineers,  Mr.  Allen 
is  a  past  chairman  of 
the  South  Midland 
Centre;  he  is  also  a 
member  of  the  Council 
and  of  the  Executive 
Committee  of  the 
British  Electrical  De- 
velopment Association, 
and  a  member  of  the 
British  Engineering 
Standards  Associa- 

tion. 

It  will  be  seen, 
therefore,  that  the  new 
President  of  the 
l.M.E.A.  has  not 
spared  himself  in  the 
past  in  promoting  tlie 
interests  of  the  indus- 
try with  which  he  is 
identified  ;  and  the  ex- 
perience and  energy 
which  he  brings  to  his 
ne^v  a  p  p  o  i  n  tment 
afford  a  guarantee 
that  his  year  of  office 
will  be  a  successful 
one,  and  that  the 
choice  of  the  Associa- 
tion will  be  amply 
justified. 

Mr.     Allen,     at    the 
annual    general    meet- 
ing,  expressed   a    hope 
that  he   would  be    able 
to   entertain    the  .\sso- 
ciatiuii  at  Wnlvcihaiuptuii  next  year;  we  trust  that   Fate 
will  be  kinder  td  him  than,  unfortunately,  it  has  been  to 
his    |iicdi'ii'^s,ir.    \hijcir    Richardson,    and   that    by   that 
time  industry  will  have  regained   its  customary  activity 
if  so.  we  have  no  doubt  that  the  Convention  of   1922 
will  bear  favourable  comparison  with  any   of  its   fore- 
runners. 


SVUNKV 


Xl.l.FN. 


Commercial  Problems  in  Electricity  Supply. 

By  E.  Cross.  A.M.I.Mf.ch.E.,  A.M.I.E.E.  (Ahatract.) 
In  our  anxiety  to  attain  the  highest  possible  efficiency  in  the 
generation  of  power  we  must  not  lose  sight  of  the  principal 
object,  which  is  to  afl'ord  such  supply  at  the  lowest  possible 
rotes  consistent  with  reliability.  It  is  not  necessarily  advis- 
uble  to  seek  to  generate  the  maximum  quantity  of  power  per 
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given  quantity  of  coal.  If  the  reliability  of  the  supply  is 
prejudiced  in  .^training  to  obtain  the  last  degree  of  elticiency. 
jt  will  prove  infinitely  more  costly  to  the  supply  department 
and  to  the  consumer  in  the  end.  ' 

The  additional  capital  expenditure  which  can  be  justified 
to  effect  a  saving  in  coal  con.<uiuption  is  given  hy  the  for- 
mula :  — 

■1!»6  XCXLX/    -,    f,        . ^^1 

('-     ,00)     j- 

WBere  k= Additional  expenditure  \v:iM'aiit<il  per  poimcl  of  cual 
per  liiiit  .saved. 

C=Cost  of  coal  in  bunkers  in  .'iliillin;,'s  \M-r  tun. 
'    ■l  =  Maximum  load  in  kilowatts. 

/=  Percentage  average  load  factor  over  (jue  vi'ar. 

B=Rate  of  interest. 

»t  =  >."umb<n'  of  years  of  active  life. 

How  much  capital  expenditure  is  warranted  tu  gain  0.3  lb. 
of  coal  per  imit  at  30s.  per  ton  with  a  load  of  10,1)00  k\V  at 
a  load  factor  of  35  per  cent,  assuming  an  active  life  of  15  years 
and  interest  6  per  cent."? 

E=3OxlO.O00x35XO.O19+0.3  =  i'59.850. 

Dealing  with  the  turbine  room,  if  the  heat  in  one  pound  of 
steam  is  made  up  of  nt+c  where  ut  is  that  portion  which 
can  lje  converted  into  work  aud  c  that  quantity  (assumeil 
constant)  which  is  abstracted  by  the  cooling  water,  it  follows 
that  the  ethcienty  h(/(h(  +  c)  is  higher  the  greater  the  value 
of  H/,  and  high  steam  conditions  aud  reheating  at  interme- 
diate stages,  which  are  methods  of  increasing  the  value  of 
ut,  will  make  for  improved  efficiency ;  ut  is  also  increased 
hy  improving  the  vacuum  which  al.so  tends  to  improve  the 
overall  efficiency  within    limits. 

The  author  presents  in  the  original  paper  a  .series  of  dia- 
grams to  show  the  ellect  of  varying  certain  factors  (i.e.,  gain 
in  steam  aud  coal  consumptions  by  increasing  the  vacuum 
and  the  latter's  commercial  efl'ect  on  cost ;  variation  in  cost 
for  different  cooling-water  conditions;  relative  losses  iu  trans- 
jnis.sion  lines;  economical  distance  from  load  at  which  plant 
can  be  erected  for  an  abundant  supply  of  water;  approximate 
correction  factor  for  coal  consumption  with  fuels  of  different 
calorific  value;  &c.)  which  need  careful  study. 

He  shows  that  with  a  given  temperature  of  coohng  water. 
an  increa.se  in  the  vacuum  requires  a  larger  quantity  of  cooling 
water,  and  more  power  for  driving  the  circulating  and  air 
pumps  due  to  an  increase  in  the  ratio  of  compression.  Both 
iterris  become  appreciable  if  the  vacuum  be  improved  to  any 
appreciable  extent,  and  regarding  the  true  percentage  saving 
in  coal  by  increasing  the  vacuum,  a  point  is  soon  reached 
when  any  further  improvement  in  vacuum  means  an  actual 
loss  in  coal. 

If  bleeding  is  u.sed.  the  quantity  of  cooling  water  required 
will  be  less,  but  heating  the  feed  water  by  passing  out  st<'am 
from  one  or  more  intermediate  stages  of  the  main  turbine 
would  reduce  the  saving  due  to  increa.sed  vacuum  in  the  .same 
way  as  in  the  case  of  increa.sed  steam  conditions,  as  less  steam 
is  condensed  and  Bt/{Ht  +  c)  is  greater  the  less  the  value  of  c. 
Steam  auxiliaries  are  very  efficient  provided  the  heat  in  the 
exhaust  steam  can  be  made  full  use  of  (otherwi.s(>  they  are 
wasteful):  the  only  loss,  ignoring  radiation,  &c..  is  due 
to  the  boiler  plant,  but  as  there  i.s  .such  a  loss  in  the  boiler 
bouse,  it  follows  that  the  less  .steam  generated  the  more 
efficient  is  the  .station  plant.  Before  installing  auxiliaiy  .st^am 
plant  the  efficiency  of  which  depends  entirely  on  the  efficient 
use  of  the  exhaust,  due  regard  must  be  given  to  whether  nr 
not  it  can  be  efficiently  used   at  all  loads. 

The  mo.st  efficient  way  of  utilising  exhau.st  steam  for  feed 
heating  is  to  pa.s.s  it  out  from  the  main  turbine,  as  a  greater- 
amount  of  work  has  been  obtained  from  each  pound  of  steam 
so  used  than  if  it  had  pas.sed  through  a  .small  turbine  or  steam 
ejector;  in  fact  electrical  auxiliaries,  including  electrically 
driven  feed  pumps,  show  a  .saving  over  steam  auxiliaries  when 
the  feed  water  is  heated  by  bleeding  the  in:iin  tiubine. 
.\lthoucli  it  is  .stated  that  steam  feed  pumps  are  less  efficient 
than  tho.ue  driven  electrically  under  the  conditions  .stated  aboVe. 
their  use  is  recommended  on  the  score  of  reliability.  If  elec- 
trically- 'riven  pumps  are  used  for  the  .sake  of  the  last  degree 
of  economy,  then  stand-by  steam  pumps  should  always  be 
ready  for  immediate  service,  but  it  is  doubtful  whether  the 
extra  capital  co.st  (with  spar'es)  of  the  dual  system  could  be 
iustified.  Having  decided  to  install  steam-driven  feed  pumps 
for. regular  use,  the  exhaust  steam  from  which  is  utilised  to 
hett  the  feed  water,  the  possibility  of  utilising,  efficientlv, 
exhaust  steam  from  other  auxiliaries  is  more  remote,  and  in 
anv  c.ioe  bleeding  the  main  tinbine  is  iTir)re  efficient. 

Dealitiy  next  with  the  effect  that  the  capital  cost  of  the 
plant  has  on  the  most  ecunomical  vacuum,  the  author  demon- 
strates tliat  it  dfies  not  pay  to  install  plant  to  work  with  a 
very  hijli  vairinm  unless  the  load  f.ictor  is  good,  due  to  the 
fact  ith  rt  a  high-vacuum  turbine  is  more  expensive  than  a 
Inw-vai'iiuni  turbine,  while  the  cost  of  condensing  plant  and 
iHlxi'iarieH  ff)r  the  same  temperature  of  water  is  also  greatly 
increased. 

It  is  not  a  good  commercial  proposition  to  strain  at  the 
last  1/10  in.  of  vacuum  even  if  an  abundant  supply  of  cold 
circulating  water  is  available.  &nd  this  contention  is  more 
pronoimced  where  artificial  cooling  is  necessary,  as  the  external 


head  on  the  cooling  water  system  is  then  comparatively  high, 
thus  reducing  the  economical  vacuum,  which  is  still  further 
reduced  due  to  the  additional  capital  expenditure  involved 
by  the  erection  of  coolers. 

in  considering  the  ecouomical  distance  from  the  load  at 
which  plant  can  be  erected  for  au  abundant  supply  of  cold 
water,  the  author  shows  that  the  cost  of  transmission  per  unit 
proves  to  1x3  the  least  \>ith  11,000  volts  for  a  distance  of  about 
4  miles  at  80  i>cr  cent,  load  factor  to  about  iS  miles  at  10  per 
cent,  load  factor,  but  beyond  these  points  33,01KI  volts  is  tlu- 
best  commercial  proposition.  If  energy  had  to  be  delivered  at 
6,000  volts,  cables  lor  this  pressure  \\(iuid  be  cheaper  than 
for  11,000  volts  for  the  fir.st  mile  or  two,  as  a  stcp-do^vn  trans- 
former would  have  to  be  debited  to  the  11,000-volt  trans 
mission. 

if  overhead  lines  had  been  assumed  instead  of  underground 
cables,  it  is  doubtful  whether  there  would  be  any  great 
improvement.  Overhead  lines  are  cheaper  to  install  but  more 
costly  to  maintain,  and  as  the  impedance  is  considerable  owing 
to  the  reactance  voltage,  the  economic  loading  of  an  overhead 
line  is  less  than  lor  an  underground  cable.  As  the  voltage 
drop  is  higher  it  has  a  bad  ellect  on  the  regulation,  and  in 
order  to  keep  this  in  the  neighbourhood  of  that  for  under- 
ground cables  the  line  voltage  must  be  increased  to  reduce 
the  percentage  drop,  the  actual  drop  being  practically  con- 
stant. 

The  conclusion  arrived  at  from  the  foregoing  reasoning  i8_ 
that  with  the  more  recent  practice  of  cutting  down  the  losses' 
iu  the  latent  heat  as  a  percentage,  by  adopting  high  steam 
conditions,  the  gain  due  to  high  vacuum  is  relatively  of  less 
importance  than  when  lower  steam  conditions  were  the  order 
of  the  day.  Therefore,  the  actual  saving  in  impi-ovement  of 
vacuum  is  not  so  great  as  to  warrant  the  cost  of  annual 
capital  charges,  maintenance,  and  los.ses  on  long  transmission 
lines.  The  diti'erence  in  efficiency  of,  say,  a  .1110.000  and  a 
■20n.000-kW  station  is  small,  working  under  like  conditions, 
and  if  the  load  from  the  latter  has  to  be  distributed  over  a 
large  area  it  might  jirove  to  be  more  economical  to  erecf 
two  l(X),(XXI-kW  stations  in  .suitable  positions  instead. 

Never  was  it  more  necessary  to  take  the  "  long  view  "  before 
embarking  upon  schemes  of  great  magnitude. 

Buying  at  the  present  high  prices  and  borrowing  at  siuh 
high  rates  of  interest  will  lor  the  time  being  have  a  serious 
effect  on  the  annual  capital  cost  per  unit  delivered  to  the 
consumer.  The  indu,stry  cannot  stand  still,  but  extension.s, 
.should  only  be  made  to  meet  the  demands  as  they  ari.se  and 
not  to  forestall  the  requirements  for  long  jx-riods  in  advance. 
We  must  not  overlook  the  effect  in  the  future  of  carrying  out 
a  large  scheme  under  present  financial  disabilities  in  order 
to  obtain  20  per  cent,  efficiency  if,  in  the  near  future.  Dr. 
Ferranti's  prophecy  at  Ilkley  last  year  is  realised,  and  capital 
costs  have  fallen  to  figures  approaching  pre-war  prices. 

In  busy  industrial  districts  capital  stations  of  100.000  to- 
],")0.000  kW  capacity  will  be  found  advisable,  and  pre.sent-day 
experience  does  not  indicate  that  any  commercial  advantage 
could  be  obtained  in  housing  a  greater  capacity  of  plant 
under  one  roof.  Tlie  capacity  of  tlie  roads  for  laying  under- 
ground cables  is  also  limited.  Many  small  stations  have  been 
cr-ected  at  pre-war  cost,  and  as  much  of  the  capital  debt  has 
been  repaid  their  continued  existence  would  be  justiiicd  in 
.some  instances  both  for  stand-by  purposes  and  for  dealing 
with    "  peaks." 

.\n  important  saving  in  capital  cost  can  be  made  by  retain- 
ing for  a  time  the  plant  in  the  .smaller  stations  as  spares. 

Til  a  capital  station  in  some  ca.ses  it  has  been  deemed. 
necessary  to  allow  up  to  50  per  cent,  spare  on  the  workinf!, 
capacity  of  (he  plant;  provided  the  sum  total  of  tlie  capacity 
of  the  Niiialler  stations  amounted  to  at  least  a  single  large 
unit  there  would  not  be  the  nece.ssity  for  providing  more  than 
one  large  spare  plant  at  the  capital  .station.  Even  if  we  were 
st.-irtina  (Ir  niivu  in  the  erection  of  capital  .stations  in  suitable 
imsitioiis  it  would  be  advi.sable  to  provide  stand-by  stations 
a'  suitable  strategic  points  to  deal  w-itli  emergencies.  Many 
advantages  w-oiild  be  derived  from  the  use  of  oil  as  fuel  at 
the  stand-by  stations  instead  of  coal,  even  at  a  higher  cost. 

In  conclusion,  the  author  asks  :  Why  should  not  the  ordi- 
narv  factory  operate  during  more  than  oiie  .shift,  as  is  the 
ca.se  in  the  heavy  steel  trades,  collieries,  and  power  .stations'' 
Such  a  rearrangement  would  accelerate  production  and  very 
materially  decrease  cost. 

In  some  instances  it  has  been  found  commercially  fe,-isibli> 
to  install  rotary-converter  sub-stations  at  the  centri's  (if 
gravity  of  imnortarit  bloi-ks  of  local  load,  but  even  in  these 
caw^s  the  combined  canital  ami  running  costs  take  a  R^'ious 
toll  of  the  receipts.  The  perfecting  (if  a  reliable  automatic, 
apparatus  would  lead  to  its  adoption  where  rotary  sub-station.'i 
have  ali-cady  been  installed,  but  where  it  is  found  necessary 
t!i  extend  a  more  satisfactory  solutimi  of  the  iH-nblrm  woul  i 
seem  to  be  forthcoming  in  tin-  sh:i|H-  nT  thr  nicirmy  wrc  : 
r-ectifier. 

Ar-e  we  satisfied  that  we  shall  ah\-,-ivs  nlitniri  crieigy  for  tin- 
purpose  of  the  generation  of  elec-trii-ity  b\  tli(>  medium  mI 
steam?  The  advent  of  the  gns  fiir-liir)e  wmild  pccessitati'  i 
revision  of  future  schemes,  and  it- would  be  uinvi«e  to  assuinr 
that  such  an  eventuality  is,  so  rennle  as  to  be  unworthy  cf 
some  attention.  Moreover,  it  is  claimed  that  the .  mei'ciirx 
steam  combinatiiin  with  .35  lb.  pr-essurc  in  the  mercury  vapour 
boiler  will  give  about  5'2  per  cent  mor'e  output  per  lb.  of  fuel 
than  a  steam  turbine  generating  plant  using  2(X)  lli.  per. 
sq,  in.  gauge  steam  pressure. 
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using  dirty  water  for  condensing,  which  led  to  a  falling 
vacuum;  with  cooling  towers  the  tulios  kept  clean,  and  the 
vacuum  was  maintained.  With  regard  to  a  case  discussed  in 
the  paper,  in  which  the  effect  of  using  the  short  available 
supply  of  water  at  K  deg.  F.  and  supplementing  it  with 
water  from  cooling  towers  at  75  deg.  was  shown,  he  pointed 
out  that  if  the  towers  were  designed  for  75  deg.  at  full  load, 
the  average  temperature  would  be  much  lower.  jMternative 
"  B  "  (nmning  with  half  the  amount  of  water  that  was 
desirable)   would  re.sidt  in  a  very   unsatisfactory  vacuum. 

Mr.  S.  E.  Feddk.v  (Sheffield)  congratulated  the  author  on 
the  excellence  of  his  paper,  and  on  having  installed  the 
largest  generating  set  in  this  country.  Referring  to  the  con- 
sideration that  was  being  given  to  the  use  of  high  pressures 
nowadays,  to  elTect  a  very  small  gain  in  economy,  he  said 
they  mu.st  consider  the  whole  of  the  plant,  and  be  very 
careful  before  embarking  on  the  use  of  high-pressures  in 
respect  of  the  increased  capital  cost,  maintenance,  and  repairs. 
He  questioned  whether  much  benefit  would  be  gained  m 
that  direction.  With  regard  to  the  auxiharies,  he  had  found 
the  advantage  of  having  a  proportion  driven  by  steam,  to 
prevent  a  complete  shut-down.  Most  of  his  pumps  were 
electrically  driven,  but  a  steam  pump  kept  running  in  re- 
serve was  well  worth  having.  Old  plant  should  be  retained 
for  peak  loads,  even  if  it  were  inefticient,  in  view  of  the  high 
prices  now  obtaining.  The  author  had  referred  to  the  re- 
heating of  steam  at  convenient  stages;  the  consensus  of 
opinion  was  to  the  effect  that  nothing  was  to  be  gained  by 
reheating — the  small  saving  was  swallowed  up  by  the  large 
capital  cost.  The  u.?e  of  steam  abstracted  from  the  steam 
turbine  for  heating  feed-water  was  also  mentioned ;  he  had 
never  been  able  to  understand  how,  if  heat  were  allowed 
to  escape  with  the  flue  gases  at  the  steam  generator  itself, 
the  lo.ss  could  be  made  good  at  a  later  stage.  He  had  used 
air  heaters,  but  had  found  it  difficult  to  utilise  the  heated 
air.  While  the  author  assumed  a  life  of  2U  years  for  the 
station  plant,  he  had  found  it  profitable  to  scrap  turbines  at 
15  years,  bringing  down  the  steam  consumption  from  16  to 
12  lb.  per  kWh,  without  altering  the  condenser.  Twelve 
years  was  taken  by  the  author  as  the  life  of  the  cooling 
towers,  but  the  speaker  had  some  20  years  old,  which  showed 
no  sign  of  decay.  The  Local  Government  Board  allowed  only 
five  years'  life.  With  regard  to  the  proposal  to  run  with  a 
reduced  vacuum,  this  meant  using  more  steam,  more  boilers, 
and  more  coal.  He  believed  in  generating  at  11,000  volts 
without  step-up  transformers;  the  generators  gave  no  trouble. 
He  al.so  transformed  direct  from  11,000  volts  to  200  or  250 
volts  in  one  step.  With  a  normal  load  factor,  the  traditional 
allowance  of  1,000  volts  per  mile  of  transmission  fine  was 
fairly  near  the  mark.  If  they  had  sufficient  boilers,  there 
was  no  need  to  use  high-class  coal.  He  did  not  care  to  con- 
centrate more  than  100,000  or  120,000  kW  at  one  snot,  owing 
to  the  immense  quantities  of  coal,  ash,  and  water  to  be 
handled,  and  the  difficulty  of  getting  the  energy  away  from 
the  station.  He  thought  that  15,000-kW  sets  were  large 
enough,  and  actually  less  costly  in  operation  than  bigger 
ones.  The  efiiciency  of  a  10,000-kW  set  was  practically  as 
good  as  that  of  the  big  sets,  and  the  cost  was  not  much 
greater.  The  small  sets,  also,  were  more  easily  put  on  load, 
harge  gas-engine  stations  would  require  enormous  quanti- 
ties of  cooling  water.  At  Neasden,  where  cooling  towers  had 
to  be  used  with  water  from  wells,  the  costs  were  excellent; 
at  Stonebridge  Park,  under  similar  conditions,  the  plant  could 
be  extended  to  100,000  kW.  He  held  that  the  geueratmg 
plant  should  be  kept  near  the  load ;  13  years  ago_  he  recoin- 
mended  this  cour.se.  and  all  later  experience  confirmed  this. 
■  .\ld.  WiNTKR  (Rotherham)  claimed  that  Mr.  Cross  was  the 
l)est  electricity  engineer  in  the  world  !  As  chairman  of  the 
Blectricity  Committee,  he  always  did  what  the  engineer  ad- 
vi.sed  liiiTi  to  do— that  was  the  .suit  of  cliairni.in  such  under- 
takings .should  have.      (Applause.) 

Mr.  G.  W.  Charli-.sworth  (Wolvcrliamnlnn)  dealt  niili 
the  capital  expenditure  that  was  justifu'd  ui  order  to  effect 
economy  of  fuel,  and  pointed  out  that  the  particular  method 
of  repayment  of  loans  that  was  adopted  must  be  taken  into 
account.  There  were  four  systenis,  and  Mr.  (gross's  formula 
only  related  to  one  of  them ;  tiie  example  he  gave  agreed 
with  the  "  terminable  annuity  "  system,  liut  another  method 
would  result  in  a  deficit  of  .i'5(X).  Buying  and  burrowing  at 
the  present  high  rates  would  allVct  the  annual  costs  not  only 
for  the  time  being,  as  the  author  statecl,  but  throughout  the 
whole  future  of  the  undertaking.  The  position  was  reflected 
in  the  receiit  prospectus  of  the  Shropshire,  Worcestershire  and 
Staffordshire  Electric  Supply  Co.,  which  was  raising  capital 
at  7J  per  cent,   over  a   period  of   ten  years. . 

A  long  conmiunication  from  Mr.  \.  C.  P.ain  related  to  the 
utilisation  of  exhaust  steam  and  the  recovery  of  waste  heat 
from  coke  ovens,   &c. 

Mr.  W.  M.  Sklvey  said  that  electrical  engineers  were  not 
always  good  at  propaganda— they  let  the  business  come  to 
tbem".  In  this  connection,  the  Coal  Conservation  reports 
wece;an   excellent   foiin    n(    pinpa^^anda  ;    they    sliowi'il    that 


electricity  was  now  the  motive .  power.  A  great  demand  for 
power  was  being  experienced .  which  .had  been  held  hack  for 
a  few  years  by  the  financial  stringency.  JUr.  Cross  luid  ma/le 
it  clear. that  the  advocacy  of  the  super-station  was  somewhat 
overdone ;  calculations  made  with  the  (lata  available  to  day 
showed  that  they  must  move  with  very  great  <aution  in 
putting  a  large  station  at  a  considerable  distance  from  its 
load.  Mr.  Fedden  and  he  had  concluded,  that  a  station 
of  JOO,0(M)  kW  with  a  toal  load  factor,  of  50  per  cent. 
might  be  put  ten  miles  from  the  load,  where  .Vir.  CrotiSi 
arrived  at  4i  miles.  He  was  glad  that  they  were  returning 
from  wide  and  hasty  generahsationg  to  the  detailed  study  of 
concrete  ca.ses,  and  he  congratulated  the  .Association  on  secur^ 
ing  this  very  excellent  paper.  With  regard  to  the  economy 
due  to  a  high  vacuum,  he  drew  attention  to  the  Callendar 
theory  of  supercoohng,  and  said  it  was  not  purely  a  question 
of  moisture  content.  He  advocated  the  installation  of  steam-_ 
driven  pumps  as  a  stand-by  to  electric  pumps,  and  said  that 
45  ft.  was  suflicient  head  for  cooling  towers.  If  the  gas  tur- 
bine were  to  be  a  success,  they  would  have  to  have  a.  new 
cycle;  the  efiiciency  of  the  present  cycle  was  less  than  that 
of  steam. 

Mr.  W.  H.  Patciiell  pointed  out  that  the  size  of  the 
station  affected  the  choice  of  size  of  generating  set;  he  had 
seen  plans  for  power  .stations  in  the  United  States  to  contain 
six  or  seven  30,000-kW  sets,  which  were  not  too  big  for  such' 
stations.  In  the  Detroit  district  feeder  networks  were  in 
use  at  40,000  and  20,000  volts,  overhead.  For  low  pressures 
he  certainly  would  use  underground  cables,  but  for  high- 
pressures  overhead  mains  were  far  away  the  best.  In  Wales 
he  had  put  down  both  overhead  and  underground  mains  for 
6,000  volts,  and  preferred  the  latter.  Mr.  W.  T.  Kerr  and 
Mr.  Napier  Prentice  had  done  splendid  pioneering  work  w^ith 
overhead  mains,  for  which  wide  facihties  should  be  given. 
In  the  case  of  gas  engines,  the  coohng  water  was  a  very 
serious  question ;  it  must  not  be  allowed  to  deposit  scale  in 
the  gas-engine  jackets,  hence  much  more  water  was  needed 
than  might  be  supno.sed.  There  was  a  great  deal  of  useful 
information  in  the  paper. 

The  President,  Major  Richardson,  referred  to  the  Knap- 
.sack  station  in  the  Rhine  Valley,  of  195,000  kW,  which  had 
been  put  up  near  the  Ugnite  beds,  though  this  necessitated 
the  use  of  cooling  towers,  in  preference  to  a  site  near  ample 
water  supplies,  10  km.   farther  away. 

Mr.  Cross,  replying  on  the  discussion,  said  that  prices 
were  quite  different  now  to  what  they  were  a  lev^  years  ago. 
If  only  half  the  normal  quantity  of  water  were  available,  he 
was  convinced  that  it  was  quite  good  practice  to  use  a  large 
condeiser,  or  mix  part  of  the  outgoing  water  with  the  in- 
coming water  and  get  an  average  result.  He  believed  in 
feed-water  heating,  and  would  give  data  when  the  tests  were 
completed.  Depreciation  was  not  alone  to  be  considered — 
obsolescence  came  in;  the  old  plant  at  Rotherham  w-as  m 
good  condition,  hut  obsolete  for  its  pmpose,  owning  to  its 
lower  efficiency.  Cooling  towers  which  w^ere  kept  constantly 
on  load,  and  always  moist,  would  last  a  long  time.  He 
thought  it  was  better  to  run  on  a  reduced  vacuum  for  a 
month  or  tw^o  than  to  put  up  costly  cooling  tow-ers.  \t 
Rotherham  he  had  adopted  big  sets  right  away,  to  avoid  the 
usual  "steps  and  stairs";  a  single  one  of  his  consumers 
took  half  the  output  of  a  30,000-kW  set.  The  generating 
plant  cost  i£14  a  kilowatt,  and  the  whole  installation,  inchul- 
ing  the  buildings,  .£32  per  kW.  The  gas  turbine  was  a 
.symbol  of  what  iiii(jht  happen;  in  view  of  the  possibilities, 
they  had  better  not  lay  long  mains.  It  would  be  a  serious 
matter  if  private  consumers  got  another  means  of  motive 
power.  In  South  Yorkshire  it  was  not  feasible  to  run  over- 
head mains  on  a  large  scale. 


Annual  General  Meeting. 

Thk,  twenty-.sixth  annual  report  of  the  Council  was  submitted 
and  adopted  at  the  annual  general  meeting  which  was  held 
on  July  22nd.  when  Mr.  S.  T.  Ali.k.n  (\Volverhampton)  was 
elected  president  and  Mr.  A.  S.  Blackman  (Sunderland)  vice- 
president.  Mr.  Allen  .said  he  hoped  to  entertain  the  .Associa- 
tion next  vear  at  Wolverhampton.  The  hon.  st-cretary  (Mr. 
A.  C.  Cramb,  Croydon),  the  lion,  solicitor  (Mr.  P.  M.  Heath. 
Manchester),  and  "the  h(ju.  treasurer  (Mr.  II.  Faraday  Proctor, 
Bristol)  were  all  re-elected,  and  the  ballot  showed  the  additions 
to  the  Council  to  be  as  follows  :  Engineers  of  large  towns  ; 
Messrs.  S.  E.  Fedden  (Shetfield).  P.  P.  Wheelwright  (Black- 
burn) and  G.  Tough  (Coventry).  Engineer  of  small  town  : 
Mr.  R.  W.  L.  Phillips.  Committee  representatives  :  Council- 
lors E.  C.  Ransom   (Ipswich)  ami  E.  P.  Dymond   (Hereford). 

Owing  to  the  issue  of  a  monthly  report,  with  the  primary 
object  of  keeping  members  in  closer  touch  with  the  Council, 
the  report  for  11120-21  was  less  voluminous  than  in  previous 
years:  it  showed  that  live  members  resigned  and  the  member- 
ship of  three  lapsed,  but  eight  new  members  were  elected, 
the  balance  for  the  year  therefore  remained  unchanged.  The 
member.ship  now  includes  the  committees  and  chief  engineers 
of  204  und<'rtakings,  and  there  are,  in  addition.  15  associates. 
There  are  eight  standing  committees  (some  information  con- 
cerning each  of  which  is  given  in  the  report)  among  which  the 
Isulk  of  the  .'Association's  work  is  divided.  Tlie  accounts  snow 
a  satisfactory  balance  of  .£372  for  the  vear. 

During  the  discussion  on  the  report  ^Ir.  S.  E.  Pedden  (Shef- 
field)  ..bje.t.'d   to   the  B  K..\.M..\.   and    l.M.E.A.  Moiut  Goiii- - 
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mittee's  proposal  to  discontinue  the  price  contract  adjustment 
clause  and  to  substitute  for  it  the  fixed  date  and  penalty 
clause  (Clause  31  of  the  l.E.E.  conditions)  now  that  prices 
were  falhng,  because  when  they  were  on  the  increase  manu- 
facturers had  refused  to  supply  at  a  fixed  price. 

Mr.  F.  \V.  PUHSE  (West  Ham),  while  supporting  the  pre- 
vious speaker,  explained  that  the  manufacturers'  contention 
was  that,  as  the  material  had  to  be  purchased  when  the  order 
was  given,  there  was  little  probability  of  a  reduction  being 
made,  even  if  the  prices  fell  bt>tween  the  dates  of  placing  the 
contract  and  delivery.  The  manufacturers  refused  to  con- 
sider the  suggestion  that  the  purchaser  should  inspect  the 
books  in  the  price  sdjustment  clause  case;  however,  that 
clause  was  still  in  force,  as  the  matter  had  not  yet  been 
settled. 

The  Secret.*rv  (Mr.  A.  C.  Cramb,  Croydon)  said  that  the 
I.M.E..\.  desired  a  penalty  clause  so  as  to  be  able  to  influence 
manufacturers  regarding  delivery. 

The  President  (Major  H.  Richardson,  Dundee)  was  firmly 
in  favour  of  a  fixed  contract. 

Mr.  N.  Stanilaxd  (Hornsey)  was  of  the  opinion  that  bo  long 
as  a  combination  of  manufacturers  existed,  they  would  be  at 
a  disadvantage  whether  they  had  a  fixed  price  or  sliding 
scale;  sooner  or  later  the  I.M.E.A.  would  have  to  fight  the 
B.E..4.M.A.  He  had  been  told  that  the  manufacturer  could 
make   a   profit   by  selling   a  certain   article   at  a   third  of  its 


price,  but  the  B.E.A.M.A.  forbade  its  members  to  supply  at 
that  price. 

Mr.  S.  T.  .\llen  (Wolverhampton),  in  answer  to  Mr.  J  K 
Brydges  (Eastbourne),  announced  that  no  arrangement  had 
yet  been  come  to  with  the  Ci.P.O.  with  regard  to  marking  its 
conduit.  The  G.P.O.  contended  that  it  would  be  difficult  to 
do  so  because  the  conduit  used  by  electricity  undertaKmgs 
was  initially  made  for    but  rejected   by,  the  G.P.O. 

Mr.  J.  K.  Brydges  (Eastbourne)  also"  complained  about  the 
attitude  of  the  British  manufacturer  of  heating  and  cooking 
apparatus  with  regard  to  the  cost  of  replacement  and  time 
taken  to  make  repairs,  to  the  annoyance  of  users.  The  Secre- 
tary a.sked  for  information  on  this  subject  which  he  promised 
to  forward  to  the  E.D.A.  to  be  dealt  with. 

Mr.  H.  Pi.  Burnett  (Barrow)  moved  a  resolution,  which 
was  carried,  requesting  the  Council  to  consider  the  desirability 
of  arranging  for  the  expenses  incurred  by  members  of  the 
Council  in  attending  Council  meetings  to  be  defrayed  by  the 
whole  of  the  undertakings  in  the  Association. 

Councillor  Hill  (Willesdeu)  moved  a  vote  of  condolence 
(which  was  passed)  with  the  relatives  of  the  late  Aid.  Yaughan, 
of  Maidstone,  and  with  the  Maidstone  Electricity  Committee, 
and  the  meeting  concluded  with  the  chairman's  announcement 
that  the  Association's  premium  had  been  awarded  to  Messrs. 
C.  W.  Charlesworth  (Wolverhampton)  and  W.  M.  Miles  (Shef- 
field^   for   the  papers  they  had  read  during  the  meeting. 
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{Continued 
Steam  versus  Electric  Winding. 

By  W.  C.  MorNT.\lN.  (Abstract.) 
If  the  collieries  are  so  isolated  that  a  supply  of  electricity 
cannot  be  obtained  from  a  public  power  station,  and  the 
collieries  are  of  large  capacity,  such  as  those  in  Yorkshire, 
Nottinghamshire,  South  Wales,  and  to  some  extent  in  Lanca- 
shire, the  most  economical  method  to  adopt  is  to  install  steam 
winding  engines  and  to  utilise  the  exhaust  steam  in  mixed- 
pressure    turbo-generators. 

If  the  collieries  are  of  moderate  size,  or  are  small,  and  there 
are  several  of  them  under  one  or  more  owner.ships,  it  is 
probable  that  electric  winding  can  be  economically  adopted, 
particularly  if  power  can  be  obtained  from  a  power  company 
at  a  reasonable  cost,  but  even  under  these  circumstances  the 
type  of  winder  to  be  adopted  must  be  carefully  considered, 
because  unless  the  power  company  has  a  large  capacity  it 
may  be  necessary  to  adopt  electric  winders  with  llgner 
balancers,  as  small  direct-driven  or  geared  winders,  with  thjec- 
phase  motors  with  rheostatic  control,  may  throw  a  peak  loatl 
on  the  ]X)Wer  station  which  will  cause  serious  trouble. 

There  are  also  collieries  where  blast-furnace  or  coke-oven 
pas  could  be  u.sed  either  in  gas  engines  or  under  boilers,  and 
there  is  no  doubt  that  in  simplicity  and  first  cost  the  use  of 
steam  turbines,  with  water-tube  boilers  using  gas  as  fuel  and 
properly  arranged  for  superheaters,  has  advantages,  and  that 
a  very  high  degree  of  economy  can  be  obtained. 

On  the  other  hand,  circumstances  nriy  make  it  possible  to 
utilise  the  gas  direct  in  gas  engines,  but  it  all  comes  to  a 
question  of  cost  and  efficiency  in  runninc.  al.so  freedom  from 
stoppages  due  to  breakdowns  or  repairs  that  may  be  necessary 
in  daily  working. 

In   heavy    winding  in    collieries  in   Derbyshire,   which    may 
be  taken   as  tynical  of  the  heavy   duty   in    this  country,    the 
exhaust  steam  from  the  winding  engines  is  used  in  mixed-pre.*- 
pure  turbo-generators  and  in  IfOS  the  costs  per  unit  delivered 
tn  the  busbars  in  the   power  station   were  as  follows  :  — 
Labour        liipcTcpnt  in 
steam      intpr*8t  and  depre- Total 
and  stTfs.  elation  on  capita*,    cost. 
\',-r  k\V       Per  kW       Per  kW 
J.  ,i  d. 

Exhaust   steam  only         ...        0.(11x9  o.iit;  (1,(1789 

Nfixed  pressure  steam      ...        (i.(Wi-2  (i.UO  O.150-2 

High  pressure  .=team         ...        (i.'227  (KiG  (l  287 

In  the  ca.se  of  th«'  hichpressure  steam  the  coal  to  the  boilers 
was  taken  at  7s.  per  ton. 

Up-to-date  modern  steam  winders  are  economical  as  regards 
the  consumption  of  steam  per  shaft  h.p..  and  it  must  be 
remembered  that  in  utilising  exhaust  steam  turbines  a  kilo- 
watt can  be  olitained  for  about  -3.5  lb.  of  exhaust  steam  at 
16  lb.  pressure  absolute  delivered  from  the  winding  engines 
into  the  turbines. 

Electric  winding  lias  made  very  suVistantial  progress  and 
a  great  deal  of  heaw  work  of  this  description  has  been  done 
in  South  .\frica.  The  winders  are  fitted  with  semi-conical 
or  parallel  drums  in  accordance  with  the  reauirernents.  and 
♦he  motors  are  rated  to  give  from  1,450  to  LGfiO  h.p.  normally, 
but  are  capable  of  carrying  a  peak  load  of  from  3,(X)0  to 
4.fl00  h.p.  Electric  winding  has  also  been  successfullv  ap- 
plied to  mines  in  South  Wales  the  North  of  England,  and 
elsewhere. 

(a)  For  small  collieries  there  is  a  future  for  electric  winding 
if  the  coal  used  under  the  boilers  is  of  anv  considerable  value. 
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(b)  In  large  collieries  there  is  a  future  for  electric  winding 
if  the  cost  of  coal  used  exceeds  8s.  to  lUs.  per  ton,  but  this, 
of  course,  depends  entirely  upon  the  relative  costs  of  steam 
winders  with  their  boilers  compared  witn  the  electrical 
equipment. 

(c)  Electric  winding  cannot  be  economically  applied  to  col- 
lieries for  very  large  outputs  w-here  it  is  necessary  to  install 
a  generating  plant  to  produce  the  necessary  output  for  operat- 
ing the  winder,  because  the  h.p.  required  for  winding  is  so 
greatly  in  excess  of  that  required  for  driving  other  machinery, 
and  as  it  would  be  necessary  to  provide  a  stand-by  plant,  the 
costs  would  be  prohibitive. 

(d)  In  collieries  generally,  particularly  those  in  which  elec- 
tric winding  is  adojited,  colliery  owners  would  be  w'ell  advised 
to  take  their  power  from  the  supply  companies,  assuming 
they  can  purchase  it  at  a  reasonable  price,  even  if  this  price 
is  slightly  in  excess  of  the  cost  at  which  they  can  produce 
energy  theni.selves.  due  to  the  amount  of  capital  required 
for  the  generating  plant  being  so  heavy.  The  same  capital 
expenditure  could  be  applied  to  much  greater  advantage  in 
increasing  the  electrical  plant  on  the  surface  and  underground. 

Discussion. 

In  opening  the  discu.ssion.  Mr.  M.  De/Icon  expressed  the 
opinion  that  putting  down  new  boilers  to  generate  electricity 
for  winding  engines  was  not  economical,  as  good  winding 
engines  were  so  economical  of  steam,  and  electrical  winding 
plant  cost  at  least  three  times  as  much  as  steam-winding  plant. 
Unless  power  could  be  purchased  from  a  power  station  in 
the  district  the  total  electrification  of  a  colliery  plant  was 
not  an  economical  proposition,  but  where  two  or  three  col- 
lieries were  so  situated  as  to  enable  them  to  use  a  combined 
plant,  the  position  was  must  better.  If  situated  near  blast 
furnaces  or  coke  ovens,  then  a  cheap  source  of  power  was 
available,  and  electric  winding  then  became  more  feasible. 
A  vast  field  .still  remained  open  for  the  utilisation  of  this  waste 
heat  in  this  country,  and  the  lay-out  of  the  sixteen  contem- 
plated large  areas  of  electrical  supply  should  provide  for 
the  utmost  employment  of  these  coke  oven  and  blast  furnace 
ga.scs. 

Mr.  Luck  a.sked  whether,  seeing  that  the  winding  engines 
only  worked  part  of  the  time,  it  vi'ould  be  possible  for  a 
colliery  to  generate  electricity  during  its  slack  time  and 
supply  it  to  the  power  coniiiany.  or  lor  public  purposes.  To 
this,  in  the  absence  of  the  author,  and  at  the  chairman's 
request.  Mr,  Deacon  replied  that  there  was  no  surplus  elec- 
tricity available  at  a  colliery.  Energy  not  required  for  wind- 
ing  was  u,sed  for  lighting,  &c. 

Mr.  Thomp.son  called  attention  to  the  fact  that  the  system 
of  generating  electric-ity  from  waste  heat  was  now  "being 
extensivelv  used   in   Yorkshire. 


The  Utilisation  of  Exhaust  Steam  in  Turbines, 

By  M.  Deacon,  M.Inst.C.E.  {Abstract.) 
An  enormous  development  of  the  use  of  exhaust  and  mixed 
pressure  steam  turbines  has  taken  place,  particularly  at  col- 
lieries, where  the  volume  of  exhaust  steam  is  necessarily  large 
in  relation  to  the  h.p.  developed,  and  hundreds  of  collieriea 
in  the  I'nited  Kingdom  are  now  performing  the  bulk,  and, 
in  many  cases,  the  whole,  of  the  underground  pumping, 
hauling,  and  electri<'  lighting,  through  the  medium  of  mixed- 
pressure  turbines,     A  colliery  of  average  depth  (say,  5(10  yds.) 
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and  raising  from  2,CXX)  to  3,000  tons  of  coal  per  day,  will 
produce  enough  exhaust  steam  to  develop  at  least  1,000  h.p., 
and  with  the  assistance  of  h.p.  steam  when  the  supply  of 
exhaust  steam  is  insufficient,  from  i.'iOO  to  '2,000  electrical 
h.p.  may  be  produced  through  the  medium  of  turbines  and 
electric  generators.  Assuming  there  are  500  such  collieries  in 
the  kingdom  fully  equipped  with  turbines,  the  total  economy 
in  fuel  amounts  to  2,oOo,000  tons  or  more  per  annum. 

Tn  a  mixed-pressure  turbine  plant  at  one  of  the  collieries 
under  the  author's  control  the  exhaust  steam  is  conveyed  from 
No.  1  winding  engines  and  the  fun  engines  to  a  receiver,  and 
thence  to  an  accumulator,  the  exhaust  steam  from  the  No.  "2 
winding  engines  being  taken  direct  to  the  accumulator,  from 
which  it  is  conveyed  to  the  turbines,  which  are  direct  coupled 
to  the  generators  running  at  a  speed  of  3.000  r.p.m. 

The  pressure  of  the  exhaust  st«am  generally  given  off  from 
a  windmg  or  fan  engine  varies  from  'J  to  3  lb.  jier  sq.  in.  above 
the  atmospheric  pressure,  which  represents  the  pressure  in  the 
accumulator  when  not  regenerating  and,  together  with  a 
vacuum  of  from  '27  to  '28  in.,  produces  the  required  energy. 

The  exhaust  steam  from  several  engines  may  be  introduced 
into  the  accumulator,  and  owing  to  the  intermittent  operation 
of  winding  engines,  the  more  constant-running  engines  there 
are  which  can  contribute  a  constant  supply  of  steam  the  better, 
in  order  that,  if  the  winding  engine  is  stopped  for  several 
minutes  as  is  sometimes  necessary,  the  period  of  stoppage  is 
bridged  over  by  the  evaporation  of  the  water  in  the  accumu- 
lator. 

The  cost  of  generating;  electrical  power  by  exhaust  steam  ia 
naturally  very  low.  having  regard  to  the  fact  that  the  steam 
would  otherwise  be  wasted.  Disregarding  the  exhaust  steam 
as  of  any  value,  the  cost  of  running  is  confined  to  labour, 
repairs,  stores,  and  interest  on  capital  and  depreciation  of 
plant.  Taking  the  two  latter  at  '20  per  cent,  on  the  capital 
outlay  the  cost  of  production  per  kWh  with  exhaust  steam 
only  is  approximately  0.'20d.,  and  with  tnixcd-pressure  con- 
sisting of  20  per  cent,  of  h.p.  steam  0.40d.  These  costs  are 
based  upon  plant  at  colheries  controlled  by  the  author,  and 
are  taken  upon  the  present-day  values  of  plant,  wages,  and 
stores,  and  with  small  coal  at  '20s.  per  ton  with  the  plant 
running  ten  hours  per  day.  On  '20  hours  per  day  instead  of 
ten,  on  approximately  full  load,  the  cost  per  kWh  would  have 
been  O.lOd.  for  exhaust  steam,  and  0.20d.  for  mixed-pressure 
i^tcam.  Prior  to  the  war  the  cost  was  rather  less  than  half 
the  present-day  cost. 

The  following  tables  show  the  approximate  steam  consump- 
tions, including  all  losses  in  the  turbine  and  generator,  for 
1.50O.  2,000,  and  3,000-kW  turbines,  with  h.p.  and  with  ex- 
haust steam  :  — 

High  Pressdre  Steam. 

Pressure  175  lb.  per  sq.  in.    Superheat  150  deg.  V. 

Vacuum  28i  tn. 

1,500  kW,  2,000  kW.  S.OOOkW, 

Lb.  per  Lb.  per  Lb.. per 

kWh.  kWh.  k"Wh. 

Pull  load      13.50  13.10  12.68 

Three-quarter  load    ...  13.85  13..55  13  08 

Half  load      14.75  14.50  13.88 

ExH.tusT  Steam  (Mixed-pressure  set). 

1,600  kW.  2,000  kW. 

Lb.  per  Lb.  per 
kWh.  kWh. 

Full  load      29.25  28.95 

Three-quarter  load    ...  30.20  29.85 

Half  load      32.75  32.40 

DiSCDSSION. 

In  opening  the  discussion  on  Mr.  Deacon's  paper,  the  Chair- 
man remarked  that  the  very  large  amount  of  energy  realisable 
from  low-pressure  steam  was  not  yet  fully  appreciated.  Deal- 
ing with  the  economic  advantages  of  low-pressure  turbines 
lor  generating  electricity,  Mr.  Maclav  mentioned  a  case  where 
it  was  more  economical  to  reduce  the  boiler  pressure  from 
65  lb.  to  15  lb.  and  put  in  exhaust-steam  turbmes  in  place 
of  the  high-pressure  sets.  The  speaker  strongly  favoured  the 
use  of  surface-condensing  plant  as  :','ainst  the  jet  type. 

Mr.  E.  S,  Wood  instanced  an  old  pit,  established  in  17.35 
where  he  had  scrapped  24  underground  boilers  and  replaced 
the  whole  power  system  with  electrical  plant.  He  also  used 
exhaust  steam  for  driving  air  compressors. 

In  replying  to  the  discussion,  Mr.  Deacon  stated,  inter  alia, 
that  he  did  not  consider  complete  electrification  of  a  large 
ctilhery  the  most  economical  method  to  pursue.  'With  heavv 
winding  a  steam  engine  was  under  better  control.  In  the  plant 
described  in  the  paper,  very  little  high-pressure  steam  was 
used,  and   this  was  automatically  controlled  by  a  governor 


Damage  to  Tires  and  Rails  caused  by  Brakes  or  Slinninc 
Wheels.  "     ** 

Bv  C.  P.  S.WDBERG,  C.B.E.,  M.I.N-ST.CE.  (Abstrad.) 
Investigation  into  the  mutual  action  between  steel  or  iron 
brake  shoes  and  the  wheels  or  rails  to  which  they  are  applied 
indicates  that  the  energy  ab.sorbed  bv  the  brakes  is  imme- 
diately converted  into  heat,  and  if  the  surface  temperature 
attained  exceeds  the  lower  limit  of  the  critical  range  of  the 
material,   then   in  any   ferrous  material  containing  over    say 


0.3  per  cent,  carbon,  very  definite  structural  changes  will 
occur.  It  the  thickness  of  the  heated  layer  is  small  in  com- 
parison with  the  whole  mass,  then  directly  the  heating  effect 
ccahi-.s,  tli(>  surface  will  be  very  rapidly  cooled  by  conductir.n. 
and  the  metal  will  be  left  in  the  hard   or  martensitic  state. 

In  addition  to  the  thermal  formation  of  a  hardened  skin 
the  following  action  may  also  take  place  :  Sliding  of  one  sur- 
face over  the  other  proceeds  to  a  point  at  which  both  surfaces 
have  become  so  heated  that  they  are  soft  and  plastic  and 
tend  to  .seize  together  at  numerous  points  of  contact.  ^Vhilst 
so  united  the  surface  layers  are  dragged  bodily  forward  form- 
ing an  overlap  in  advance  of  each  area  of  adhesion  and  a  tear 
behind  it.  The  adhesion  is  only  momentary,  and  the  surfaces 
are  quickly  dragged  apart,  and  recommence  to  shp  over  one 
another  until  sufficient  rise  of  temperature  and  softening  have 
occurred  to  cause  another  seizing.  This  alternating  action  of 
seize  and  slip  probably  occurs  many  times  per  second  during 
the  appUcation  of  the  brakes,  and  gives  rise  to  the  jarring 
or  squeaking  noises  which  accompany  such  applications,  the 
period  of  the  sound  vibration  evidently  bearing  a  relation  to 
the  periods  of  slip  and  seize  of  the  brakes. 

The  result  is  to  produce  a  series  of  surface  tears  or  cracks 
upon  both  brake  block  and  the  wheel  or  rail,  the  cracks  run- 
ning in  a  direction  at  right  angles  to  that  of  the  motion, 
and  forming  at  regularly  spaced  intervals,  evidently  bearing 
a  relation  to  the  periods  of  seize  and  slip.  Numerous  examples 
of  such  cracks  have  been  found  upon  wheel  tires,  and  even 
in  3  more  marked  degree  upon  tramway  rails  acted  upon  by 
powerful  (magnetic)  track  brakes.  Corresponding  cracks  are 
also  found  upon  brake  blocks;  the  spacing  and  also  the  depth 
of  the  cracks  appear  to  be  greater  upon  the  brake  blocks  than 
upon  the  tires  or  rails. 

With  a  steel  tire,  which  is  firmly  shrunk  upon  a  rigid  wheel 
centre,  or  a  tramway  rail  which  is  supported  throughout  the 
whole  of  its  length,  there  would  appear  to  be  no  tendency 
for  (he  surface  cracks  to  spead  downwards  to  any  appreciable 
depth.  The  existence  of  such  cracks  upon  a  tire  or  a  tramway 
rail  is  thus  without  any  measurable  effect  upon  the  liability 
to  fracture,  and  the  chief  point  to  be  considered  is  that  the 
cracks  are  evidence  of  very  excessive  wear,  since,  owing  to 
the  manner  in  which  they  are  formed,  portions  of  both  sur- 
faces niust  at  the  same  time  be  wiped  bodily  away.  This 
wear  is  additional  to  that  due  to  ordinary  roUing  abrasion 
common  to  electric  traction  and  the  total  wear  may  be  two 
or  three  times  greater  than  is  the  case  under  normal  running 

The  results  of  wheel  braking  may  be  directly  responsible 
for  damage  to  rails  when  the  brakes  are  applied  with  such 
violence  as  to  lock  the  wheel  and  to  transfer  the  sliding  motion 
from  between  brake  block  and  tire  to  between  tire  and  rail. 
In  addition,  driving  wheels  frequently  slip  when  starting  and 
direct  evidence  has  been  obtained  that  from  one,  or  from  both, 
of  these  causes  {i.e.,  skidding  or  slipping)  surface  damage  may 
he  done  to  a  sound  rail  which  may  lead  to  its  ultimate  failure 
in  the  road.  The  surface  cracking  of  a  railway  rail  is  essen- 
tially nnqre  serious  than  that  of  a  tu-e  or  a  tramway  rail, 
since  it  is  only  supported  at  intervals  along  its  length,  and 
is  bent  to  an  appreciable  extent  each  time  it  is  loaded.  Under 
such  conditions  there  is  a  definite  tendencv  for  a  surface 
crack  gradually  to  spread  downwards  until  the  section  ig 
sufficiently  weakened  to  fail  suddenly  and  completely  under 
a  normal  working  load. 

References  to  rail  damage  caused  by  skidding  or  slipping 
wheels  have  been  included  in  several  recent  \merican 
publications,  and  the  investigations  have  ascribed  the  forma- 
tion of  the  cracks  to  the  failure  of  the  hard  and  brittle  mar- 
fiensitic  skin  under  sub.sequent  wheel  loads.  According,  how- 
ever to  the  views  outlined  above,  the  author's  investigation'! 
pomt  rather  to  the  fact  that  the  cracks  are  actuallv  formed 
momentarily  in  advance  of  the  martensite,  and  that  their  sub- 
sequent formation  is  doubtful  or  at  least  of  minor  importance. 

Since  occasional  slipping  or  skidding  cannot  be  avoided 
there  is  no  sovereign  remedy  against  rail  failures  of  thit 
descripton.  The  original  surface  damage  is.  however  clearlv 
visible  upon  the  rail  tread,  and  could  be  observed  during 
routine  rail  inspection.  Any  rail  showing  either  a  hardened 
surtace  or,  still  more  important,  signs  of  transverse  cracks 
should  be  treated  with   suspicion. 

{To  he  contiinicl) 


„  >n    l.lectrically=propelled    Battleship.— .Accordin<i    to    the 

Scientipc  American  the  U.S.S.  Maryhnd  will  Ix-' readv  to 
carryout  her  official  trials  early  in  November.  The  MarulanJ 
is  3  supe_r-Dreadnought  "  of  32.600  tons  displacement,  is  6-24 
tt.  long.  9(.o  It.  m  beam,  and  has  -i  draught  of  30  5  ft  Tho 
drive  and  equipment  is  wholly  electrical.  The  motive  power 
"; '^'olo'^''''  ^^  two  11,000-kW  steam  turbo-generators,  runnin-- 
at  2.0.30  r.p.m  These  supply  power  to  four  T.OOO-h.p.  induc"- 
tion  motors  which  are  12  ft  in  overall  diameter  and  revolve 
at  1(0  r  p.m..  the  proi>ellers  being  directly  connected  to  them 

r^/^io  i'\v^*'"u"'^^'  ""''  -''°^^"'  purposes  is  generated  bv 
SIX  m-kW  turbo-generators.  Oil  fuel  is  to  be'  usfd  in  all 
tlie  boilers.  The  buildmg  programme  of  the  United  States 
.Navy  includes  a  number  of  electrically-propelled  vessels    in- 

m^^  ^'Z,  T-''  '^■•'^V'''-'"'?"  "f  ♦''^  Maryland  fvpe.'  six 
4.^,(X)0-ton  b.aft leships,  and  six  battle  cruisers.    The  production 

Mr  wi  "r  ^'■'^  '*!  ""?'  Pro^T<^JinR  ""'ler  the  direction  of 
MT.  w.  i..  K.  bmmet.  wlio  was  instrumental  in  obtaining  the 
adoption   of  the  electric  drive  for  battleships. 


230 


THE    ELECTRICAL    REVIEW,   [voi. 


;'.!.     Nu.  l'.2SI.   Al-c;rsi-   I; 


JOINT     ELECTRICITY     AUTM0RITIB5. 


The  North  Lancashire  and  South  Cumberland  Scheme. 

The  followiug  is  an  abstract  of  a  scheme  for  the  constitution 
of  a  .lomt  iilectricity  Authority  for  the  provisionally  cieliuiiteil 
North  L.ancasliire  and  South  Cumberland  Electricity  District  * 
that  has.  been  submitted  to  the  Electricity  Commissioners 
by  the  Provisional  Joint  Committee  for  the  district,  the  chair- 
man ol  which  is  .Mr.  T.  ,1.  llibbert  and  tbe  secretary  Mr. 
>i.  1{.  Burnett,  chief  enpmeer  of  the  Barrow-in-Furness  Cor- 
loration  electricity  uudertakin{j. 

■  It  is  pix>posed  that  the  "  North  Lancashire,  Westmorland, 
and  South  Cumberland  Joint  Electricity  Authority  "  shall 
consist  of  'M)  niemlK'rs.  eight  of  whom  arc  to  be  appointed  by 
the  authorised  undertakers  in  the  district — namely,  three  by 
the  BaiTow  Corporation,  two  by  the  Lancaster  Corporation, 
and  one  each  by  th<'  Kendal  and  Morecamlx'  COrjxirations  and 
the  \\  indermere  Electricity  Supply  Co..  Ltd.;  one  jointly  by 
the  County  Councils  of  Ijanca.'ihire.f  Cumberland.!  and  West- 
morlandt  ;  one  each  by  the  Urban  District  Councils  of  Millom. 
iJalton,  I  lver.ston.  and  Grange  (in  the  west),  and  Carnforth, 
Heysham,  Ambleside.  Grasmere.  Kirby  Lonsdale,  and  Win- 
dermere (ill  the  east);  one  each  by  the  rural  district  councils 
of  Bootle  and  Ulverston  (in  the  west),  and  Lancaster,  Tunes- 
dale,  and  South  Westmorland  (in  the  east) ;  one  by  the  Flirne.ss 
Raihvay  Co..  and  one  jointly  by  the  London  it  North- 
Westernt  and  Midland!  Railway  Co."s;  three  by  large  con- 
sumers in  the  west,  and  one  by  large  consumers  in  the  east  of 
the.'di.strict. 

■  The  voting  power  will  be  in  respect  of  :  (a)  rateable  value 
applicable  only  to  local  authorities  (other  than  county  coun- 
cils) represented  on  the  Joint  Authority — one  vote  per  i'.W.fXK) ; 
(6)  capital  invested  in  the  Joint  Authority — one  vote  for  each 
i'lOHltiO;  (c)  and  kWh  sold  or  purchased  in  the  district  from 
a  public  supply  undertaking — one  vote  for  the  first  .5(X),0OU 
kWh  and  one  vote  for  each  additional  million  kWTi  per  annum. 

■  All  money  required  for  the  provision  by  the  Joint  Authority 
t)f  generating  stations  or  main  transmission  lines  m  the 
district,  shall  be  raised  by  the  Joint  Authority,  but  vuat 
required  in  connection  with  the  distribution  of  electricity 
within  the  area  of  any  local  authority  represented  on  the 
Joint  .\uthority  (other  than  a  County  Council)  shall,  unless 
the  Joint  Authority  otherwise  determine,  be  raised  and  lent 
by  the  local  authority  for  that  area  to  the  Joint  Authority. 

•  The  Joint  Authority  shall  in  each  financial  year  estimate  its 
probable  revenue  and  expenditure  (other  than  capital  expendi- 
ture), and  if  it  appears  that  there  will  be  a  deficiency  in  the 
net  revenue  of  the  undertaking  the  Joint  Authority  shall, 
after  deducting  any  amount  which  should  be  provided  out 
of  the  reserve  fund  of  the  Joint  Authority,  apportion  25  per 
cent,  of  the  deficiency  between  the  local  authorities  (other 
than  County  Councils)  represented  on  the  Joint  Authority  in 
pro|wrtion  to  the  rateable  values  of  the  districts  of  such  local 
authorities;  'Jo  per  cent,  in  proportion  to  the  number  of  in- 
habitants in  the  respective  districts  of  such  local  authorities 
as  appearing  in  the  last  published  census  return  in  existence 
at  the  time  when  the  Joint  .\uthority  apportions  the  deficiency ; 
and  the  remaining  oi)  per  cent,  in  proportion  to  the  number  of 
units  of  electricity  consumed  in  eacli  of  the  respective  districts. 

The  .Joint  Authority  shall  apportion  the  net  surplus  revenue 
of  the  undertaking  remaining  in  any  year  (after  making  the 
payment  provided  for  in  "  revenue  account,"  and  the  annual 
proceeds  of  the  reserve  fund)  among  the  local  authorities 
represented  on  the  Joint  Authority  in  the  same  proportions 
as  deficiencies  are  chargeable  to  such  local  authorities,  and 
the  sums  so  paid  shall  be  carried  to  the  credit  of  the  re.spec- 
tive  district  funds,  and  general  district  rates  of  their  respective 
areas. 

Provided  always  that  if  .such  net  surplus  revenue  in  an.v 
year  exceeds  £'}  j)er  centum  jier  annum  lipnn  the  aggregate 
capital  expenditure  for  the  time  being  on  the  undertakim:. 
the  Joint  Authority  shall  make  such  a  rateable  reduction  in 
the  charges  for  the  supplies  of  electricity  as  will  secure  that 
in  the  next  succeeding  year  the  net  surplus  revenue  shall  not 
exceed  the  said   percentage  on   such    aggregate  capital. 

The  .Joint  Authority  shall  enter  into  agreements  whereby 
the  whole  of  the  generating  plant  (l)ut  not  necessarily  the 
buildings)  of  the  five  authorised  undertakers  in  the  district 
shall  be  transferred  to  the  Joint  .\uthority.  The  agreements 
may  provide  for  the  working  of  the  iilant  by  the  undertakers 
on  behalf  of  the  Joint  Authority  until  such  time  as  the  Joint 
Authority  is  in  a  position  to  .shut  down  the  plant  and  provide 
a  supply  from  another  source. 

To  obviate  the  neeessitv  for  any  immediate  large  expenditure 
unon  a  capital  station,  it  is  nroposed  that  the  existinc  Buc- 
elench  Street  works  of  the  Barrow  Corporation  should  con- 
tinue to  be  employed,  nnd  that  a  hvdro-electric  station  should 
he  constructed  at  Backharrow  which  would  together  generate 
a  large  proportion   of  the  total   supply  reqnired,  and   the  re- 
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■  *  ln,fh«  pvcni-of  tht  bo4i<'s  marked  Jbu«  (*t  ^hovf  failing'fo  agrf e,  .ff?* '  tn  th^ 
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tashirf  Count)  Coun'il  for  lh«  fir-t  ^^.,^.  bv  ihc  WV-stmorland  Ccunn  Counril 
for  the  ^i-^ond  >i'ar.  .ind  hv  Ih''  <  umbM-land  Countv  Council  for  the  IhirH 
nn  for  Airh  lucreed'Of  period  of  three  vcar*.  ftv 
L.   R   V   W.    Railway  Co.  fpr    <h' 


thf    Midl»nd    Cr,     for    the 


■vrcond 


'  iha 


alternate  ye 
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mainder  would  be  generated  at  the  Cavendish  Park  power 
house  (Barrow),  of  Messrs.  Vickers.  Ltd.,  from  whom  it  would 
be  purchased.  In  the  event,  however,  of  Messrs.  Vickers' 
Cavendish  Park  pow'er  hou.se  being  acquired  by  the  Barrow 
Corporation,  and  transferred  to  the  Joint  Authority,  the  whole 
of  the  .supply  would  be  generated  at  these  works,  and  the 
construction  of  the  proposed  hydro-electric  station  at  Back- 
barrow  would  be  deferred  for  the  time  being. 

As  soon  as  the  financial  conditions  become  favourable  for 
the  raising  of  the  money  necessary  for  the  construction  of  a 
capital  station,  it  is  proposed  that  the  Joint  Authority  .should 
(in  the  event  of  Messrs.  Vickers'  Cavendish  I'ark  {Xiwer.  House 
not  being  acquired)  proceed  w  ith  the  construction  of  a  generat- 
ing .station  containing  two  o.OO()-kW  sets,  with  provision  for 
tbi>  addition  of  two  sets  of  lU.OiX)  kW  each,  which  would 
preferably  be  con.structed  in  Barrow,  where  for  .some  years 
a  large  proportion  of  the  supply  for  the  district  would  be 
required,  and  where  a  suitable  site  with  an  ample  supply  of 
water  for  condensing  purpo.ses  and  good  railway  facilities  is 
available. 

It  is  proposed  to  interconnect  the  generating  stations  of 
the  Barrow.  Lancaster,  and  Kendal  Corporations  by  means 
of  ;33,0(XI-volt,  three-phase,  .50-period,  transmission  lines,  which 
will  be  principally  erected  overhead,  and  that  6,600-volt  trans- 
mission lines  shall  also  be  constructed  from  Lancaster  to 
Morecombe  and  Heysham ;  Lancaster  to  Galgate ;  Lindale-in- 
Cartmel  to  Grange;  Lindale-in-Cartmel  to  Arnside;  and 
Barrow  to  Dalton. 

In  view  of  the  urgent  need  for  a  supply  in  certain  portions 
of  the  district  and  to  avoid  extending  the  generating  plant  at 
works  which  will  be  shut  down  when  the  scheme  is  carried 
out,  it  is  suggested  that  the  Board  of  Trade  should,  under  the 
powers  conferred  liy  Clause  18  of  the  principal  Act,  imme- 
diately construct  the  ■'):_). IKX)  and  6.t)0()-volt  transmission  lines 
and  hand  them  over  to  the  Joint  Authority  within  two  years 
of  its  formation. 

The  Joint  Authority  shall  become  the  distributing  autliority 
for  the  whole  of  the  district,  with  the  exception  of  the  areas 
in  which  the  five  existing  undertakers  are  already  authoriged 
to  distribute,  in  which  areas  the  Joint  Authority  shall  only 
distribute  with  the  consent  of  the  Electricity  Commissioners. 
In  the  first  instance  it  is  proposed  that  the  necessary  work 
should  be  carried  out  for  the  distribution  of  electricity  in 
portions  of  the  area  only,  but  should  .iny  other  constituent 
authority  express  a  desire  for  electricity  to  be  distributed 
within  its  area,  the  Joint  Authority  would  extend  the  trans- 
mission lines  (or  provide  isolated  plant  until  such  time  as  an 
extension  of  the  transmission  lii.es  may  be  dejirable),  pro- 
vided that  si^ch  constituent  authority  enters  into  an  agree- 
ment with  regard  to  the  prices  to.be  paid  for  the  supply,  and 
also  w'ith  regard  to  the  capital  required  for  the  work  of 
distribution. 

The  distribution  in  all  areas  not  already  supplied  shall  be 
on  the  four-wire  system,  three-pha.se,  .30-periods,  at  380  volts 
for  power  and  '22(1  volts  for  lighting  and  heating  purposes 
Wherever  practicable  the  existing  systems  shall  be  changed 
over  to  this  system  of  supply,  and  large  power  users  will  he 
supplied  at  6,6110  volts,  three-phase. 

It  is  proposed  that  the  Joint  .Authority  should,  at  a  later 
jierind.  consider  the  desirability  of  utilising  the  generating 
plant  at  the  National  Projectile  Factory.  Lancaster,  the  water 
(lower  which  is  available  at  Troutbeck,  Kenfmere,  Eskihle, 
and  the  Duddon  Valley,  and  that  the  waste  gases  from  the 
bla.sf  furnaces  in  the  district  should,  wherever  po-ssiblc.  lie 
utilised  for  the   generation   of  electricity. 

In  the  appendices  to  the  scheme  certain  .statistical  infnriiia 
tion  is  given  which  is  summarised  below:  The  total  plai  ' 
cajiacity  in  1920  of  the  Barrow-in-Furness.  Lancaster.  .Moi<- 
cambe.  Kendal,  and  Windermere  umlertakings  was  11.21)0  kW 
with  a  maximum  demand  of  4,627  kW.  the  kVVii  sold  beuig 
8,360,607.  It  is  estimated  that  the  maximum  demand  w  ill  be 
9.9m  kW  in  1!)2.">  and  ll.7ll.")  in  I'.iMO.  and  that  the  kWh  .sc.ld 
will  amount  to  2O.(il2.0iiO  ami  2:';.."ir.s.fK«l  respectively. 

In  1920  a  total  of  11.220.-J7.".  kWh  was  generated  at  a  con- 
sumption of  20.829  tons  of  coal  or  4.1.59  lb.  per  kWh.  It  is 
estimated  that  during  the  first  period  (192-5)  of  the  proi)os<-il 
new  .scheme  22,176.000  kWh  will  be  generated  at  a  consump- 
tion of  22,940  tons  of  coal  or  2.32  lb.  per  kWh,  thus  showing 
a  saving  of  13.341  tons  per  annum.  Rinn'larlv,  during  the 
second  period  (1930)  2.5,990,(KKI  kWh  will  be  gener.ited 
consumption  of  19,2^2  tons  of  coal,  or  1.6.58  lb.  pvr  kWli. 
showing  a   saving  of  20.915  tons  per  annum. 

Tlic  first  period  of  development  provides  fur  the  en 
of  a  l,.50('l-kW  hydro-electric  power  house  at  Backbai  row'  {; 
one  mile  below  the  foot  of  I  ake  Windermere),  at  which  point 
a  weir  and  headrace  already  exist,  and,  by  iin'ieasing  the 
sectional  area  and  lengthening  the  latter,  a  total  fall  of  about 
.37  ft.  ■'"ill  be  obtained  over  a  dist.-ince  of  ap|)roximateIv  575 
vards.  It  is  propo.sed  to  in.stall  three  7.30-b.li,p.  turbines  to  run 
at  2.50  r.p.m..  .-md  to  each  of  these  to  couple  dire"t  ijOO-kW 
alternators  to  generate  at  6.000  volts,  three- phase.  60  periods. 
and  by  slcn-iip  transformers  to  aS.OOO  \olts.  for  main  trans- 
mission. The,«e  machines  would- be  run  in  parallel  with  those 
at  Buccleucb  Street  works,  and  would  take,  as  much.  of.  the 
load  as  the  water  available  would  allow.  As.suming  tbat 
apTiroxiniate'v  .50  percent,  of  the  water  nower  available  is 
utilised  for  the  L'e.neration  of  electricitv.  4.4.50,000  units  ner 
annum  would  be  available  for  consumntion,  after  making 
all"wanc«»  for  supnlies  to  the  otrners  of  the  water  rights. 

The    proposed   .33.000-rolt  main    transmission    lines   will   be 
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five  in  luauber,  totalling!  46  jiiiles  in  lenytli,  of  which  iiiue 
miles  will  be  unilerKiouiitl  and  the  rest  overhead;  the  con- 
ductors viill  bo  O.ua  sq.  in.  sectional  area.  There  win  also 
be  five  O.OOU-volt  lines,  totalling  20.5  miles  iu  length,  of  which 
five  miles  will  be  uiidergronnd  and  the  icniainder  overhead ; 
three  of  the  conductors  will  be  0.U8  and  two  0.04  sfj.  in.  scc- 
ti(in;il  nrrii. 

'Ihc  .'nI limited  total  capital  expenditure  during  the  first 
jirniHl  (TiJ."))  is  i;'287,'2.50,  allocated  as  follows:  Main  trans- 
iiiis.Kidn  lines.  &c.  (excluding  telephone  or  pilot  wires), 
tl.w.iJO;  Backban-ow  livdro-rlectric  station  (1,5(XI  kW  at  .£40 
|ior  k\V),  A'Oll.nnO;  Miiil  (liNlriliiitioii  (for  which  constituent 
authorities  will  be  liable),  t7ii.(iiiil.  By  the  end  (if  the  second 
period  (1930;  the  total  will  li:i\.'  i.;„lir,|  (.■7:;(;.s,-,ii,  made  up 
as  follows  :  Main  trant^rnisMnn  f  1 7 1  .n.'iI  i ;  li\  di  n  ilcliic  station 
ijm.Ooll;  Bni-nnv  nipil-.il  slraiii  ^tatiiin  CJ.OUU  k\V  at  £'20  per 
k\V).   i'Klil.ddii:  jinl  .li-lnbutiou,  ±105,000. 

Tlir  iMriiiiii'  :iimI  r\)ii  niliture  during  the  first  period  (1925) 
is  i'slmi:iliil  IIS  iimlii-  (;.;i'npration  and  transmission  onlv,  ex- 
.■iiiding  Inciil  distribution)  :  Total  revenue,  £129,n(«»  (-iO.OlO.tXX) 
kWh  at  1.5d.);  generation  costs,  £105,200  (1.2'2:H(I.)  ;  triinsmis- 
.'^ion  costs,  iM-2,r.)0  (0.14'2d.);  net  surplus  £l.(iU>  (O.OKSd.). 
For  the  second  iniioil  the  figures  are  :  Total  revenue,  i£160.0()0 
(■26,fi63,00Ok\Mi  ;il  I.IM);  generation  costs.  £120,(300  (1.086d.) ; 
transmission  cu.st.s,  i;27,:i20  (0.245d.);  net  surplus,  £12,080 
(O.KHM.). 

The  above  figures  may  be  compared  with  the  financial 
statistics  of  the  existing  undertakings  for  1920  which  are  : 
Total  revenue,  £96,808  (8,360,607  kWh  at  2.779d.);  cost  of 
productioo,  £105,316  (3.023d.) ;  net  deficiency.  £8,.508  (0.244d.). 


The  North  =  West  Midlands  Scheme. 

The  draft  scheme  for  the  constitution  of  a  Joint  Electricity 
Authority  for  the  North-West  Midlands  Electricity  District 
that  has  been  submitted  to  the  Electricity  Commissioners,  and 
which  is  abstracted  below,  was  prepared  by  a  Conference  of 
Authorised  Undertakers  in  the  district,  the  chairman  of  which 
IS  Mr.  S.  T.  Allen,  chief  engineer  of  the  Wolverhampton 
Corporation  electricity  undertaking,  and  the  hon.  secretary 
Mr.  F.  E.  Warbreek  Howell. 

It  is  proposed  that  the  area  provisionally  delimited  by  the 
Electricity  Commissioners*  shall  be  modified  by  the  inclusion 
of  so  much  of  the  county  of  Worcester  as  is  included  in  the 
borough  of  Stourbridge  and  the  urban  districts  of  Lye  and 
W'nile.scote,  and  so  much^of  the  county  of  Stafford  as  is  in- 
( liidnl  in  the  urban  district  of  Rowley  Regis.  Further,  it  is 
<lesiicd  to  exclude  from  the  area  so  much  of  the  county  of 
(Chester  as  is  included  in  the  municipal  boroughs  of  Congleton 
and  Macclesfield ;  the  urban  districts  of  Alsager,  Ballington.  . 
Buglawton,  Sandbach,  and  Yeardsley-cum-Whaley :  and  the 
rural  districts  of  Congleton,  Disley.  and  Macclesfield,  and 
so  much  of  the  county  of  Derby  as  is  included  in  the  urban 
district  of  New  Mills  and  the  rural  district  of  Mayfield. 

The  members  of  the  Joint  Electricity  Authority  may  or 
niay.  not  be  members  of  the  undertakers  who  appoint  them, 
and  each  undertaker  shall  appoint  one  or  more  representatives 
in  accordance  w-ith  the  gross  revenue  of  the  undertaker — 
namely,  up  to  £20.0(X),  one  member;  between  £20,000  and 
£.50,000,  two  meiiibei-.s;  between  £.50,000  and  £100,000,  three 
meiubeis,  betweiii  tMOo.Oiiil  iind  £1.50, (XlO.  four  members; 
bet\Mvii  f  I. 'ill, 1 101 1  mill  l.'-Jili.(K)0,  five  members;  and  for  each 
additiiiiiiil  flliii.oon.  ,,iie  iiiember.  The  voting  power  will  also 
be  in  accordance  with  the  gross  revenue  of  the  undertaking — 
namely,  up  to  £20,0(K),  one  vote;  between  £20,0(K)  and  £40.(XIO, 
two  votes;  and  for  each  additional  £20, (HK),  or  part  thereof, 
one'  vote. 

The  Joint  Electricity  Authority  shall  have  power  tn  borrow 
,  money  for  the  purposes  of  its  scheme,  and  the  following 
terliiiicil  piiivi.sions  are  not  intended  to  be  binding,  but  may 
be  vaneil  lit  any  time  with  the  approval  of  the  Electricity 
CniiiiiiissKiiuTs.  Tlie  system  of  supply  to  be  adopted  will  be 
'.-p!,:i>e,  5(t-cycle,  a.c,  the  generated  pressure  to  be  from  6,(KI0 
to  li  r.iiu  volts;  the  main  transmission  pressure  from  30,000  to 
M^i.iNH)  volts;  and  the  secondarv  transmission  pressure  from 
Ci.iiOO  to  11,000  voltw 

It  is  proposed  that  arrangements  .shall  be  made  in  pursuance 
of  Section  13  of  the  .'^ct  to  transfer  to  the  Electricity  Autho- 
rity, upon  terms  which  are  now  under  consideration,  the 
following  generating  stations  :  — 

Ocker  Hill,  Tipton,  Staffs.,  bel.inging  to  the  Midland  Elec- 
tric Coi'piiration  for  Power  -Distribution,  Ltd.  Stafford,  he- 
longing  to  the  County  Borough  of  Stafford.  Park  Road, 
Hiinley,  Staffs.,  belonging  to  the  C'ounty  Borough  of  Stoke-on- 
Trent.  Birchills.  Walsall,  belonging  to  the  County  Borough 
iif  Walsidl.  Black  Lake.  West  Bvoinwich.  belonging  to  the 
County  Borough  of  West  Bromwich.  Commercial  Road.  Wol- 
verhampton, belonging  to  the  County  Borough  of  Wolver- 
hani|iton.  And  the  other  existing  stations  in  the  district  to  lie 
transferred  later  as  and  when  determined  by  the  Electricity 
.\uthority,  .viz.ur^,    ...... 

Shrewsbury.  helonHnp  to' the  Count,\  Borouch  of  Shrews- 
bury. Newcistle-under-Lymp..  he'onginc  to  the  Borouch  of 
>.'ewca«He.uiide>'-I,vnie.  ■  Leek,  StafTs..  belonginf  to  the  T'rbnn 
Disifrict  Council  of  Lecdv.  Market  Dravton.  belonging  to  the 
Market  Drayton  Electric  T  i'dit  &  Power  Co.,  Ltd- 

It  is  not  considered  desirable  that  any  of  the  existing  generat- 


ing htatiuns  .should  be  shut  duwii  lumiediulely.  I>ut  that  they 
should  be  continued  .sf)  long  as  economic  conditions  justity. 
After  the  interlinking  transmission  cables  or  lines  have  been 
laid  or  erected  and  the  economic  conditions  warrant  it,  all  the 
existing  d.c.  generating  stations  and  plant,  and  later,  when 
necessary,  the  more  uneconomical  of  the  existing  a.c.  station 
plant,  will  be  .shut  down. 

The  scheme  provides  for  the  erection  of  three  new  capital 
generating  stations,  one  near  Rugeley  on  the  river  Trent, 
having  an  ultimate  capacity  of  80,000  kW,  the  second  near 
Ironbridgc  on  the  river  Severn,  having  an  ultimate  capacity 
of  J.50,0IX)  kW.  and  the  third  on  the  river  Trent  near  Stone, 
having  an  ultimate  capacity  of  30,000  kW. 

The  Electricity  .Authority  will  make  provisions  for  the  supply 
in  bulk,  on  terms  to  be  arranged,  to  the  two  small  tramway 
generating  stations  situated  at  Stoke-on-'IYent  and  belonging 
to  the  Potteries  Electric  Traction  Co..  Ltd.,  and  for  adequate 
supplies  to  be  provided  from  the  main  transmission  system 
for  the  railway  companies  for  traction  and  railway  purposes 
when  required. 

The  Electricity  .\uthority  may- utilise,  as  far  as  it  is  econo- 
mical and  expedient,  such  water  power  resources  as  may  be 
available. 


LEGAL. 


EljEt'TBIC-4L  ApP.\R.\TUS  Cc,   LtD.,  V.  J.   Co.NCORD   &  CO.,   LtD.. 

.\t  Lambeth  County  Court  on  Monday,  plaintiffs  brought  an 
action  agaiust  defendants,  engineers,  of  Balm  Road  Mills, 
Leeds,  claiming  the  return  of  £97  15s.,  the  price  of  a  Concord 
improved  inclinable  power  press,  No.  19.  They  pleaded  that 
there  was  an  implied  condition  in  the  sale  of  the  press  that 
the  machine  was  in  all  respects  made  of  sound  castings  and 
materials  and  parts,  but  that  the  machine  did  not  comply  with 
the  conditions,  as  there  was  a  latent  flaw  in  the  frame  which 
caused  the  press  to  break. 

A  good  deal  of  evidence  was  heard,  including  that  of  Mr. 
E.  A.  Chell,  managing  director  of  the  Rodney  Iron  Foundry. 
Ltd.,  Walworth,  who  said  the  broken  part  had  undoubtedly 
been  welded  at  some  time  during  its  manufacture,  though  he 
did  not  believe  it  had  been  broken  in  two  parts. 

Mr.  Frank  W.  Ward,  for  the  defence,  said  he  wasmanag- 
ing  director  of  Burton,  Griffiths  &  Co.,  Ltd.,  machine  tool 
makers.  There  was  some  evidence  of  ■welding  in  the  broken 
part  of  the  frame.  It  was  on  the  inside,  but  he  did  not  think 
the  piece  had  been  broken  in  two  before  it  was  welded.  He 
was  of  the  opinion  that  the  pre.ss  was  not  capable  of  doing  the 
work  which  it  was  set  to  do.  Another  press  should  have  been 
used  for  flattening  the  brass  pieces.  It  was  not  strong  enough 
to  stand  the  concussion,  and  if  two  pieces  of  brass  shpped  in. 
there  would  be  a  fracture.  This  was  not  an  uncommon  kind 
of  accident,  and  he  had  known  of  three  or  four  similar  ones. 

Judge  Parry  said  he  had  formed  the  opinion  that  the  press 
was  sent  out  with  a  welded  casting,  and  that  it  was  unfit  for 
the  purpose  for  which  it  was  designed.  He  was  surprised  at 
the  amount  claimed  by  plaintiffs,  as  they  could  have  asked 
for  more  damages  for  the  loss  they  had  sustained  througn  the 
niiichine  breaking  down.  He  gave  judgment  for  plaintiffs  for 
the  £97  1.5s.  claimed,  with  ccwts. 

MAHCUM   WiUIvI.F'SS    I'A'rE.MS. 

A  \  KRliicT  in  favour  of  Marconi's  Wireless  Telegraph  Co.,  Ltd.. 
and  the  Compania  Nacional  de  Telegrafia  Sin  Hilos  has  been 
given  in  the  Spanish  Courts  as  the  result  of  a  joint  action 
brought  by  these  companies  agninst  the  Compania  Iberica  de 
Telecomunicacion  for  infringement  of  pat<Mits  relating  to  ther- 
mionic valves.  The  award  nullifies  certain  "  Telecomuui<'a- 
cion  "  patents  known  as  the  "  Deforest  .\udion  "  :  requires  the 
defendants  to  hand  over  to  the  plaintiffs  all  materials  manu- 
factured under  the  patents  concerned ;  and  orders  the  payment 
by  the  Telecomunicacion  Company  of  an  indemnity  to  be  fixed. 


Eleo.  Eev,,  Sept.  17th.  1920;  p,  370, 


Electrification  Scheme  in  Czecho=Slo\akia. — .\  sclieine  in- 
volving the  construction  of  a  barrage  70  metres  in  height  at 
SttH'hovice,  near  Prague,  has  been  submitted  to  the  Minister  of 
Public  W'orks.  This  barrage,  situated  .30  kilometres  south  of 
Prague,  would  produce  over  2.50  million  kW-hours  a  year,  and 
would  save  Czecho-Slovakia  60.(XH>  wagons  of  coal.  The 
realisation  of  this  .scheme  would  cost  from  2.50  to  ,300  million 
crowns.  .Ml  organisations  concerned  in  Centi'al  Bohemia,  not- 
ably the  Chamber  of  Commerce  at  Prague,  the  .Agricultural 
Board,  and  the  Federation  of  Czecho-Slovak  Industries,  support 
the  project,  which  has  attracti>d  the  attention  of  many  foreign 
engineers  and  financiers.  It  is  stated  that  the  electrification 
of  Centriil  Bohemia  and  the  improvement^  of  the  ATtax";)  fts  a 
waterw-ay  will  complft*''v  alter  the  economic  situation  of  that 
region.  The  first  e,s.«;ential  to  economic  dovelopuient  fn  Czecho- 
slovakia is  the  increase  of  nati<')nal  output,  .esrieoially  jis'ot- 
gards  agricultural  produce.  With  this  end  in  view,  a  folieme 
should  be  d'awn  up  for  the  r.itional  utilisation  of  the  hydraulii- 
resource.'!  of  the  country,  and  for  the  investigation  of  kindred 
problems;  the  realisation  of  the  barrage  scheme  at  Stechovjce 
would  mean  a  considerable  advance  in  this  direction. 
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Compiled   expresily    lor    ttiii   journal    by    Missrs.  SirroN-JoNis.    O'Dbu.    an 

Stu-mui.   Chartered   Pilenl   Agenu,  'iSj,   High   Holborn,    London,  W.C.  1. 


l»,87r.  "Guidti  (or  uoll.n  heads  (ur  cieclric  traclion."  W .  IVaki  .  Ji.U 
•ijih. 

lif,896.  "  Long^Ji^tance  electric  power  transmission  with  undergrouiul 
cables."     A.   M.    lavlor.     July  2Jlh. 

MMUS.    "  Sound   transmitters."    F.  A.  Watkins.     July  anh    , 

19.914.  "  Means  (or  registering  telephone  calls."  W.  Clark.  Clark's  .Neo- 
eleclric  Devices.    Ltd..  and   E.   H.    Kinnard.     July   2oth. 

19.915.  "  Appliance  for  recording  telephone  calls  and.or  amount  chjrfio- 
able."     H.  G.  Cocks,  and  E.  R.  Royle.    July  25lh. 

19.916.  "  .Magnetos."  P.  Courtot.  July  25th.  (Belgium,  July  2Cth,  1920  ) 
19,517.  "  Duplex.  Sc,  telegraphic  systems."  H.  W.  Sullivan.  July  25th. 
19,928.     "  Incandescent    electric    lamps."     A.    J.    Barnett    and     F.    H.    Eel. ». 

July  2Sth. 

19,930.  "  Elcclrital  circuit  breaker  (or  vulcanising  apparatus."  A.  l.udi. 
Julv  2Jth.     (Switzerland,  Julv  a4th,   1920.) 

19,93".     "  Electric  hand  drills."     I.   Swectland.    July  25lh. 

19,940.  "Compensation  o(  electric  networks."  Aki.  Ges.  Brown,  Bo\.ii  ei 
Cie.    July  25th.     (Switrcrland.  July  31st,   1920.J 

19,942.    "  Electric   cables."     L.   R.'  Lee.     July  25lh. 

19,947.    "  Electric  cables."     L.  R.   Lee.     July'  25ih. 

19,954.  "Electric  magnetic  control  systems."  British  'I  hom>on-Hou>ton 
Co.,  Ltd.    (General   Electric  Co.)   and   General    Electric  Co.     July   a5th. 

19,961.  "  Telephone'  svstems."  Automatic  Telephone  iManulacturing  Co.. 
Ltd.    July  25th.     (United   Slates.  January  lllh.) 

19,971.  "  Portable  electrical  power  machine  stand."  H.  E.  Dickerson  and 
A     H.  Giljbom.    July  26lh. 

19,951.  '■  Electric  selective  switches  (or  automatic  telephone  exchanges. 
&c."    C.   \V.  Wilman.     July  26th. 

19.996.  "  Devices  (or  a\-oiding  glare  (rom  electric  lamps  of  automobiles, 
&c."     Butlers,    Ltd.,  and  A.   Reeves.     Julv  26th. 

19.997.  "  Electric  (ilament  lamp  holders."  W.  \\  .  R  F.  (,riftilhs.  Jul) 
36ih. 

19,999.  "  Electric  accumulator  boxes."  C.  R  D.  Prilchpti,  Pritchclt  & 
Gold,  and  E.P.S.  Co.,   Ltd.     July  26th. 

20,054.    "  Electric    switches."    J.   W.    Tennant.     July  26th.      > 

20,059.     "Storage    battery   electrolyte."    F.    de   \V.  Cheney.    July  26th. 

20,069.  "  Dry  batteries."  Ever  Ready  Co.  (Great  Britain),  Ltd.  (Hokn 
Klectrotechnische  Fabrik  Ges.)  and  Hoka  Elektrotechnische  Fabrik  Ges.  Juh 
26th. 

30,082.  "  Diaphragms,  sound  plates,  and  ampliliers  o(  gramophones."  J. 
W.   Barstow.     Julv  26th. 

.20,096.  "Electric  switches,"  \V.  L.  Barber  and  Midland  Electric  Manu- 
(acturing    Co.,   Ltd.     July    27th. 

20,114.  "Suspension  o(  electric  light  fittings  from  overhead  conductors." 
H.  C.  Busbridge.    July  27th. 

20,117.  "  Locking  electric  l.imp  bulbs  to  their  sockets."  C.  A.  Elv.  July 
27th. 

20,127.  "  Carton  boxes  (or  holding  electric  lamps."  A.  .\.  Brown.  Juh 
27lh. 

20,178.  "  .\pparatus  for  making  and  breaking  electrical  circuits  in  submer- 
sible bodies."     E.  Ceano  Vivas.     July  27ih. 

20,183.  "  Voltage  regulating  systems."  British  Thomson-Houston  Co.,  I. Id. 
(General    Electric   Co).     July    27th. 

20.186.    "  Electric   battery    lamp."     M.    L.    Kaplan.     July   27th. 

20,202.  "  Electrically  illuminated  advertising  devices."  H.  S.  Colem.-in. 
July  27th. 

30.218.  "  .Apparatus  for  cooling  central  electrode  ol  ignition  plug  of  air- 
cooled   internal-combustion    engines."     E.    D.    H.    Robinson.    July  28th. 

20.219.  "  Electro-magnetic   vehicle    coupling."     G.    Johnston.     July    28th. 
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..nd  H.  Lucas.     Julv  28lh. 
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7,358.  "  Receiving  arrangement  (or  wireless  telegraphy."  Ges.  (ur  Draht- 
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10.669.  "Telephonic  sound  reproducing  apparatus."  Stille.  (Addition  to 
9,644,   1913.)    July  22nd,  1915. 

14,210.  "  Construction  of  detectors  for  use  in  submarine  sound-receivers." 
Signal   Ges.     October    7th,    1914. 
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6,887.  "  Electrically  actuated  devices  especially  applicable  to  electric 
alarms."    J.   R.    Quain.     Mav    13th.    1016.     (166.148.) 

13.237.  "  Telephone  system.."  R.  C.  .M.  Hastings.  September  18th.  1916. 
086,150.) 

XSXT. 

Ijil5.  "  Frequency  changers  and  cenerators  of  alternating  electric  current." 
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17,872.  "Telephonic  aoparatus."  I.  Berliner,  S.  Berliner,  and  A.  Berliner. 
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6,432.    "  Electric   cells."     W.     II.     E.\ley    .ind    H.    Leitner.     November    18th, 
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9,642.     "Instrument    (or   the   rapid    and    exact   measurement  of  capacity  and 

Jie    calibration    o(    electrical  condensers."     J.   ScoK    Taggart.     June  12th,    1918 
(166,189.) 

xsxa. 

8,213.  "  \acuum  tubes  having  an  incandescent  cathode."  Soc.  Anon.  Des 
Etablisscments   H.    Pillon.     April    20th,    1918.     (1^,945.) 

8.388.  "  Electro-magnetic  devices  (or  use  with  alternating  currents." 
.Switchgcar  &  Cowans,  Ltd.,  D.  H.  Ogley.  and  G.  H.  Neep.  April  3rd.  1919. 
(lb(j,213.) 

8.6Ui).  "  Electric  incandescent  lamps."  D.  W.  Hogan.  April  !)th,  1919. 
(16t),215.) 

12,U10.     "  Wireless  telegraphy."    J.  J.  Aurynger.     May  20th,  1919.     (166,223.) 

12,939.  "  Alternator  for  high-frequency  currents."  H.  Antranikian.  Ma\ 
22nd,    1919.     (166,224.) 
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Kound.     August  7th,  1919.     (166,241.) 
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22,86.}.  "  Electron  discharge  devices  especially  for  use  in  wireless  com- 
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23,681.  "Current  motors."  R.  O.  C.  Hursl.  September  36th,  1919.  (Cog-' 
nate   application    28,343,    11119.)     (166,264.) 
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24.028.  "  Electrical  system  of  train  communications."  E.  C.  R.  Marki 
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24,114.  "  Electric  lamps."  E.  C.  R.  Marks  (Koehler  Manulactuting  Co.). 
October  2nd,   1919.     (166.269.) 

'24.815.  "  Electric  heating  apparatus."  British  Thomson-Houston  Co.,  Ltd. 
(General    Electric  Co.).     October   10th.   1919.     (166,276.) 

24,831.  "  Dry  battery  cells."  Portable  Electric  Current  Patents  Co.  Octo- 
ber 10th,  1918.'  (133,707.) 

xsao. 

'726.  "  Electrical  cut-out  or  circuit  breaker."  W.  H.  lllingworth.  January 
;ith,    1920.     (Cognate    application    14,413,   1920.)     (166,'286.) 

1,375.  "  Cableways."  Ropeways,  Ltd.,  and  E.  Roe.  January  15(h,  1920. 
(166,292.) 

4,275.  "  Transmitters  (or  wireless  telegraphy  and  telephony."  A.  K. 
.M.icrorie    and    G.    Shearing.      February    llth.    iSM.     (166.300.) 

4.314.  "Sparking  plugs  (or  internal  combustion  engines."  P.  R.  Cartwright 
and    E.  T.   Glanville.     February   12th,   1920.     (166,301.) 

7,519.  "  Means  (or  securing  the  ends  o(  electric  cables."  R.  S.  Woods. 
March    13th,  1920.     (166,311.) 

8,769.  "  Construction  of  magnetos  for  ignition  purposes."  E.  A.  I.ayton 
Smith.     March  25th.  1920.     (166,314.) 

9.389.  "  Electro-magnetic  induction  micrometers."  J.  M.  Ford.  March 
31st   ,1920.     (166.317.) 

9,483.  "  Compound  anode  (or  electro  plating  and  methods  of  making  the 
same."     C.    R.    Dean.     December    12th,     1917.     (141,073.) 

9,881.  "  Electric  soldering  apparatus."  E.  Martin.  April  8th.  1920. 
(141,367.) 

10,'216.     "Automatic   telephone    exchange    systems."     L.    Turcal.      March   6lh. 

1919.  (141.710.) 

10.373.  "  Distributing  arrangements  for  use  in  connection  yvilh  telephone 
or  like  svstems."  Automatic  Telephone  Manufacturing  Co.,  Ltd.,  and  R. 
Mercer,     .April    14th,    1920.      (Cognate    application    29,154,    1920.)     (166,351. > 

10,549.  "  High-frequency  electrical  signalling."  Western  Electric  Co  ,  Ltd. 
August  21st,  1915.     (141,732.) 

10,551.     "  Wireless    telephone    transmitters."        A.    R.    Taylor.        April    L-ilh. 

1920.  (Cognate    application  21,354,    1920.)     (166,358.) 

10,944.  "  Elecdon  discharge  devices."  British  rhomson-Houston  Co..  Ltd. 
(General    Electric    Co.)     April    20th,    1930.     (166,365.) 

11.516,  "Armatures  o(  magnetos."  L.  E.  Brunner  and  P.  J.  M.  Le(evre. 
April  26th.  1920.     (166,373.) 

11,617.  "  Telephone  systems."  Automatic  Telephone  Manufacturing  Co., 
Ltd.,    and    C.  Gillings.     April  27lh,   1920.     (166.375.) 

11,819.  "  .Magneto-electric  machines."  British  Thomson-Houston  Co.,  Ltd  , 
and    A.    P.    Young.     April    28th,    1920.     (166.378.) 

11.S8K.  "  Electrical  indicators  (or  railway  signal  and  other  lamps."  A.  L. 
Welch  (legal  representative  of  W.  H.  I.  Welch,  deceased).  April  29th,  19'20. 
1166,379.) 

11.904.  "  Duplex  and  multiplex  telegraphy."  B.  Davies  and  Eastern  Tele, 
graph    Co..    Ltd.     April    29th.   1920.     (166.380.) 

12,312.  "  Telephone  svstems."  Western  Electric  Co..  Ltd.  May  Sth,  1919 
(143,822.) 

12.701.  "  Process  (or  the  m3nu(aclure  of  perborates  by  electrolysis,"  H  G 
C,  Fairweather  (Fredriksstad  Elektrokemiske  Fabriker  Aktieselskabet).  May 
7th.    1920.     (166,396,) 

13.622.  "  Operating  handles  of  electrical  resistance  boards  or  frames, 
switchboards,  and  the  like."  Hockley  Chemical  Co,.  Ltd,,  and  F.  V.  Brceden. 
,Mav   18th,    1920.     (166,407.) 

13.775.  "  Electrolytic  separation  ol  metals."  C.  Langer.  May  19th,  192C. 
(166,409.) 

14.415.  "  Electrically  heated  vess.  Is  such  as  kettles."  W.  W.  Soutter. 
Mav  •27th,   1920.     (166;416.) 

14,636.  "  Dynamo-electric  machinery."  M.  Walker  and  Mclropolltan-Vickers 
Electrical  Co.,'  Ltd.     Mav  2Sih.    1920.'    (166,423.) 

17,060.  "  R.idiators  or  liquid  coolers  applicable  especially  to  electric  trans- 
formers."    Pressed    Metal    Radiator    Co.      November   27th,    1916,     (146,131.) 

19.052.     "  Electric   pushes."     E.    A.   Graham.      July   6th.    19'20.     (166.44«.^ 

20.408.  "  Electric  are  lamps."  Optische  Anstalt  C.  P.  Gorerz  Akt.-Ges. 
June    llth.    1919.     (148,453.) 

31.010.  "  Mnniif.ncture  of  armatures  of  electric  rotating  machines,"  T. 
Tanaka.    July   llth,    1919.     (149,251.) 

•34.473.  "  Li.-ctor  devices  (or  wilhrlrawing  condensate  from  a  condenser. •' 
Metropnlitan-Vickers    Electrical    Co  ,    Ltd.     September    12th,    1919.      (150.998.) 

30.367.  "  Secondary  electric  batteries  or  accumulators."  H.  Dean  and 
Chloride     Electrical    Storage    Co.,    Ltd.     October    26th.    1920.     (166.478.) 

30.410.  "  High  potential  electric  condensers."  Dubilirr  Condenser  Co.,  Ltd. 
.March   7th.    1919.     (Divided    applicilion   on    140.046.)     a53,0^27.) 

30,534.  "  Electrode  (or  arc  welding  and  like  purposes  and  method  of  making 
>..me."     W.   H.  Boorne.     October  28th,  1920.     (.Addition   to  132.334.)     (166.479) 

X9ax. 

10.141.  "  Electrical  switchboards. •'  Mctropolitan-Vickers  Electrical  Co.. 
Ltd.     April   23rd,    1920.     (162.247.) 

13.118.  "  .Apparatus  (or  the  separating  of  suspended  bodies  from  electrical 
insulatini!  g.isenus  fluids."  F.  MoIIcr.  luly  Slst,  1914.  (Divided  application 
on    ll.nSS.    1915.)     (164.014.) 

15.J27.  "Alternating  current  elerlricilv  meters  and  the  like."  S  7.  de 
Ferranti.  G.  Wall,  and  Ferranii,  Ltd.  January  17th,  1920  (DivideJ  .ipplica- 
lion  on  16.-;,133.)    (im.soo.) 
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LARGE  CONSUMERS  AND  LOCAL 
AUTHORITY  UNDERTAKERS. 


In  certain  of  our  big  industrial  towns  a  rather  curious 
position  is  developing,  perhaps  one  may  say  has  already 
been  reached  in  some  cases,  as  between  a  local  authority 
as  the  purveyor  of  electrical  energy  and  a  few  ot  X.\\<^ 
manufacturers  who  are  large  consumers. 

The  municipal  undertaker  is  providing  the  essential 
motive  power,  which  may  be  partly  utilised  in  the  form 
of  heat,  for  carrying  on  the  particular  business  or  in- 
dustry of  one  or  more  large  manufacturers. 

One  feature  of  this  position  is  that  the  manufacturer 
is  relieved  of  a  large  capital  expenditure  which  he  would 
otherwise  have  to  incur  in  the  provision  of  prime  movers 
and  so  forth.  This  is  an  advantage  to  him,  as  any 
avoidance  of  capital  expenditure  without  a  correspond- 
ing restriction  of  output  is  advantageous,  because  it 
leaves  a  larger  margin  of  available  credit  for  his  special 
business,  it  may  be  an  advantage  in  respect  of  net 
income  as  well,  if  the  capital  charges  included  in  the 
price  for  supply  are  at  a  lower  rate  than  the  manufac- 
turer would  have  to  pay  out  of  revenue  for  dividends, 
interest,  and  amortisation.  Generally  speaking,  a  local 
authority  with  power  to  pledge  the  rates  can  obtain 
capital  at  lower  rates  than  industrial  undertakings, 
and  even  if  its  loan  repayments  are  larger  than  the 
manufacturer  would  generally  allow  for  depreciation 
or  its  equivalent,  the  total  annual  payments  may  be  less 
in  the  municipal  case.  In  this  event,  the  manufacturer 
gets  some  advantages  of  a  directly  financial  kind,  be- 
cause indirectly,  the  general  body  of  ratepayers  guaran- 
tees the  interest  and  repayment  on  a  substantial  part 
of  the  capital  employed  in  his  business.  There  is  a 
further  way  in  which  this  condition  of  things  operates 
to  the  advantage  of  the  manufacturer.  One,  or  a  very 
few,  large  consumers  naturally  receive  a  good  deal  of " 
consideration  from  the  committee  and  officers  controlling 
the  municipal  supply  undertaking.  If  these  few  con- 
sumers provide  a  very  large  part  of  the  revenue,  the 
undertaking  cannot  be  quite  so  independent  in  dealing 
with  them  as  it  is  with  small  consumers.  It  may  be 
supposed  that  for  the  protection  of  both  parties  con- 
tracts will  be  entered  into  covering  a  long  term  of  years. 
But  there  is  always  either  a  definite  period  to  such  con- 
tracts or  some  period  of  notice  to  terminate,  and  when 
that  period  arrives,  or  such  notice  is  given,  the  supply 
jiarty  will  be  very  loth  to  lose  a  large  consumer  on 
questions  of  price.  It  will  be  inclined  to  accept  a  price 
which  will  barely  cover  its  capital  charges  and  costs 
rather  than  risk  having  a  large  proportion  of  its  plant 
standing   idle,  earning  nothing  towards  those  charges. 

Of  course,  this  need  not  always  cut  one  way.  The 
manufacturer  may  be  very  much  inconvenienced  by 
having  to  put  in  his  own  generating  plant,  perhaps  with 
some  period  of  interruption  of  his  production,  perhaps 
with  some  necessity  to  enlarge  his  works,  at  a  cost  which 
may  be  very  onerous.  A  good  deal  will  depend  upon  the 
state  and  prospects  of  trade  at  the  time  the  bargain  has 
to  be  reconsidered. 

Whilst  many  municipal  autliorities  have  men  of  good 
commercial  aptitude  and  bargaining  capacity  in  their 
electrical  engineers  and  town  clerks,  it  is  by  no  means 
certain  that  they  will  be  a  match  for  the  managers  of 
big  inilustrial  concerns,  but  it  is  quite  certain  that  those 
municipal  officers  have  not  the  same  direct  personal  in- 
centives to  keen  bargaining.  .\lso.  they  liave  to  carrj 
with  them  their  committees  and  councils,  on  which  the 
interests  of  big  local  concerns  are  generally  sure  of  rfTj 
full  consideration. 


[880 


234 


THE    ELECTRICAL    REVIEW.   [Voi.  .s'j.   no,  2,282,  august  h.,  vm. 


The're  certainlj'  seems  to  be  some  little  danger  of  the 
municipal'undertaking  being  run  rather  conspicuously 
in  the  interests  of  its  big  consumers  in  these  cases. 

On  the  other  side,  it  is  no  doubt  an  advantage  to 
other  and  smaller  consumers  that  there  should  be  big 
industrial  loads  with  good  load  factors  justifying  the 
use  of  the  most  economical  plant,  and  the  most  com- 
petent management.  Always  provided  that  the  big  con- 
sumers' pric-  covers  the  proper  share  of  lai'ital  charges 
and  working  expenses,  the  small  consumer  may  be  posi- 
tively benefited.  It  might  be  impossible  to  supply  him 
so  cheaply  if  the  undertaking  were  run  on  the  smaller 
and  less  economical  scale  corresponding  to  the  absence 
of  the  large  industry  load. 

There  is  a  certain  risk  in  the  event  of  a  slump  in  the 
particular  industry.  However  fair  and  carefully  drawn 
up  the  contract  may  be,  it  is  impossible  to  get  payment 
from  a  commercial  concern  which  has  no  income.  Even 
bankruptcy  proceedings  in  such  cases  are  apt  to  be 
singularh-  unsatisfying.  Something  of  this  kind  actu- 
ally occurred  a  considerable  time  back  when  a  town 
with  one  predominant  industry,  to  supply  which  it  had 
specially  developed  its  electrical  undertaking,  found 
itself  in  a  difficult  position — as  regards  the  undertaking 
— during  a  prolonged  slump  in  that  industry.  And, 
of  course,  there  is  a  possibility  of  a  municipal  council 
getting  into  the  hands  of  a  majority  of  a  political  party 
which  will  use  its  power  to  put  pressure  on  its  opponents, 
or  to  favour  its  friends,  through  the  medium  of  the 
electricity  or  other  undertaking.  There  need  be  no 
actual  corruption  in  the  narrow  sense,  yet  a  good  deal 
of  harm  may  be  done  by  such  political  action. 

It  seems  as  though  these  cases  call  for  some  superior 
authority  which  will  see  fair  play  to  all  concerned, 
preventing,  on  the  one  hand,  a  big  manufacturer 
taking  advantage  of  the  cheapness  of  municipal  credit 
to  the  detriment  of  his  fellow  citizens  and  fellow  con- 
sumers; and  on  the  other  hand,  preventing  any  capri- 
cious action  influenced  by  political  or  other  motives  from 
taking  unfair  advantage  of  a  large  consumer  whose  busi- 
ness is  essentially  dependent  on  a  reasonably  cheap 
supply  of  electrical  energy. 

Possibly  the  Electricity  Commissioners  and  Parlia- 
ment may  see  fit  to  give  Joint  Electricity  Authorities 
such  powers.  Clearly  if  a  Joint  Electricity  Authority 
were  in  command  of  the  generating  side  of  the  supply 
industry  over  a  large  area  there  would  be  less  risk  of 
such  dangers  to  either  party  as  above  outlined  which 
may  emerge  under  present  conditions. 


The  case  of  Bell  v.  Sir  \V.  Arm- 
Apprentices  and  strong,  Whitworth  &  Co.,  Ltd.,  which 
Short  Time.  was  recently  heard  by  Mr.  Justice  Sar- 
gant,  whose  judgment  was  reported  in 
y/ie  Time's  of  July  30th,  involved  a  question  of  con- 
siderable interest  to  employers  who  have  apprentices 
in  their  works.  To  state  it  quite  briefly,  the  point  was 
this:  If  an  apprentice  is  put  on  short  time,  e.g.,  to 
work  every  other  fortniglit,  is  he  entitled  to  be  paid 
as  for  !ull  time  in  accordance  with  the  terms  of  his 
indenture?  Like  many  another  industrial  problem, 
ihis  has  arisen  owing  to  circumstances  brought  about 
Uy  the  war.  Before  and  during  the  war  Messrs.  Arm- 
-tron;;  emploj'ed  a  large  numbf>r  of  apprentices  under 
;iii  indenture  which  is  in  a  form  commonly  used  on  the 
-North-East  Coast.  The  apprentice  is  bound  for  five 
years  at  a  wage  of  from  7s.  to  12s.  per  week  of  53  hours. 
These  hours  may  bo  temporarily  shortened  ;  but  an  ap- 
prentice working  for  the  full  shortened  period  is  deemed 
to  have  worked  a  full  week.  In  1918  the  weekly  hours 
were  reduced  from  53  to  47.  All  went  well  until  the 
armistice,  when,  in  consequence  of  the  cancellation  of 
war  contracts  and  of  their  having  to  change  ov«r  to 
[leace  work,  .Messrs.  Armstrong  found  it  imposKiblo  to 
continue  to  employ  all  their  apprentices.  Some  agreed 
to  their  indentures  being  cancelled;  others  were  sent 
to  college  for  training.  As  regards  the  remainder,  they 
^ere  kept  on.  hut  in  the  middle  of  July.  1920.  Messrs. 
Armstrong  adopted  a  systetn  of  abort  time,  paring  th»m 


for  working  ever\-  alternate  week.  The  plaintiff  in  the 
action  was  one  of  these.  He  sought  a  declaration  that 
he  was  entitled  to  be  paid  according  to  his  indentures 
for  every  week.  The  employers  alleged  that  they  were 
entitled  to  make  the  reduction  both  under  the  terms 
of  the  indenture  and  by  reason  of  an  alleged  custom 
under  which  the  wages  of  an  apprentice,  like  those  of  a 
journeyman,   were  based  only  on  time  worked. 

Mr.  Justice  Sargant  rejected  both  these  pleas,  and 
found  for  the  pluiniiff.  He  said:  "  When  one  considers 
the  object  of  the  indenture,  and  the  fact  tliat  both 
parties  bind  themselves  for  a  period  of  five  years,  the 
one  to  employ  and  teach  the  apprentice  and  tiie  other 
to  serve  the  employer,  it  is  impossible  to  read  into  the 
indenture  or  its  schedule  such  a  modification  of  the 
employer's  prima  facie  liability  as  would  enable  him 
to  employ  the  apprentice  for  shorter  hours  and  at  a  pro- 
portionately reduced  wage."  In  the  result  the  plaintiff 
was  declared  to  be  entitled  to  his  wages  as  prescribed 
by  the  indenture  for  the  whole  period  since  he  had 
worked  short  time.  For  the  sake  of  simplicity,  the  above 
account  of  the  case  has  not  been  complicated  by  any 
reference  to  another  claim  made  on  behalf  of  the  plain- 
tiff, namely,  that  he  was  entitled  to  be  paid  not  only  his 
10s.  6d.  a  week,  but  all  the  war  bonuses  and  additions 
to  his  wages  which  had  been  made  either  voluntarily 
by  the  employers  or  pursuant  to  the  Munitions  of  War 
Act.  It  is  enough  to  say  that  on  this  part  of  the  case 
the  learned  judge  was  against  the  apprentice,  and  found 
for  the  employers. 

This  case  will  no  doubt  settle  a  large  number  of  claims 
now  outstanding  between  apprentices  and  employers  in 
all  parts  of  the  country  and  in  many  different  industries. 
W^e  have  every  reason  to  doubt  the  wisdom  of  those  who 
have  insisted  upon  forcing  the  matter  to  a  decision,  for 
it  must  inevitably  lead  employers  either  to  reduce  the 
wages  of  apprentices  generally  or  to  adopt  a  form  of 
indenture  which  will  relieve  the  employer  from  making 
payments  to  apprentices  for  working  when  there  is  no 
work  for  them  to  do.  We  fancy,  however,  that  the 
Ministry  of  Labour  will  be  glad  to  have  had  the  point 
decided  as  it  has  been.  Numerous  claims  for  unem- 
ployment benefit  have  been  made  in  respect  of  appren- 
tices working  a  week  on  and  a  week  off,  in  respect  of 
the  week  during  which  they  are  not  working.  Mr. 
Justice  Sargant  has  made  it  plain  that  they  must  be 
regarded  as  earning  all  the  time,  and  they  can,  there- 
fore, prefer  no  claims  for  unemployment  benefit. 


The     announcement     issued     by     the 
The  Lesson  from  directors  of   Yarrow  &  Co.,  Ltd.,  that 
the  Clyde.        they  will  have  to  close  down  their  works 
on    the   Clyde   in    November   next   is   a 
serious   development  in  the   industrial  situation.      The 
decision  has  been  reached   not  because  of   any  want  of 
faith    in   the  future   of   British  engineering   and    ship- 
building, but  because,  as  things  stand  now,  it  is  impos- 
sible to  carry  on  with  any  reasonable  success,  and  that 
being  so,  employes  are  given  early  warning  so  that  they 
may   seek   work    elsewhere.   We   hope   that   the   shutting 
down  in  November  may  be  averted,  but  that  cannot  be 
unless  those  concerned   realise   that  commercial   under- 
takings can  only  be  successfully  carried  on  when  they  are 
conducted  on  economic  lines.    It  is  not  only  the  employes 
of  Yarrow  &  Co.   who  have  to  take  this  lesson  to  heart 
or  lose  their  employment,  for  there  are  many  businesses 
that  have  been  beaten  about  by  adverse  circumstances 
such   as  have   affected   the  Clyde  company,   and  cannot 
survive    unless    the    workers    recognise    the    imperative 
obligation  that  rests  upon  theiri  to  do  their  part  to  main- 
tain the  security  of   the   undertaking   from   which  they 
desire  to  draw  their  wages.      As  we  go  to  press,  Messrs. 
Brunner,  Mond  &.  Co.  are  announcing  their  intention  to 
close  down  unless  their  men  remain  at  work  in  suflScient 
numbers    to    carry    on    manufaituring  operations.        If 
the    conditions    imposed    by     labour     are     such     as     to 
continue    the    cost    of     shipbuilding   or   anything   else 
at   an   excessive     figure    so    that     orcjers   or    purchases 
fall    away,   then    where  is  the   inducement   for  cp.pital 
to   carry   on?     Or    assuming     that    there    are    special 
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orders  available  on  condition  that  delivery  be  given 
within  a  specified  period,  but  such  delivery  cannot 
be  given  because  of  labour's  unwillingness  to  co-operate, 
are  we  in  any  better  plight?  The  Yarrow  difficulty  is 
that  cost  has  become  excessive,  and  delivery  to  date 
cannot  be  given,  because  of  repeated  strikes,  reduction 
of  output,  and  demarcation  disputes  which  have  taken 
place  in  various  industries  throughout  the  country.  As 
a  matter  of  fact,  the  Yarrow  decision  should  be  an  urgent 
appeal  to  that  pari  of  the  industrial  cominunity  through- 
out the  United  Kingdom  that  has  not  come  to  its  senses, 
I  to  do  so  quickly — before  it  is  too  late  !  Yarrows  evidently 
j     believe  that  common    sense  will   return,   or  they   would 

hardly  describe  their  closing  as  a  temporary  measure. 
I         It  is    remarkable,   after    all   the   talk   there   has    been 
I     during  the  past  five  or  six  years,   on  the  need  for  re- 
i     moving  suspicion   from   the   relationship  of  master  and 
i     man,   that  it  should    still    be    necessary    for   Sir   Robert 
Hadfield    to    be    writing,    as   he    does    in    Unity,    call- 
ing for  the  dissipation  of  the  great  cloud  of  suspicion 
and  mistrust  which  is  poisoning  all  relationships,  ham- 
pering the  recovery  of  the  country.        Sir  Robert  feels 
!     that  while   the  workers   may   bow   to  the  logic   of   facts 
!    and  accept  wage  cuts,  because  they  have  no  alternative, 
I     unless   some   permanent  edifice  of    conciliation    and  co- 
1     partnership  is  reared  on  the  foundation  of  the  present 
I     agreements  the  peace  for  the  present  attained  will  prove 
'     "but    a    hollow   truce."      He    believes    that    "renewed 
prosperity  will  bring  renewed  demands  in  all  probability 
ill-timed  and  impatiently  urged,  and  we  shall  traverse 
I     the  whole  '  vicious  circle  '  again.      Sir  Robert  suggests, 
I    therefore,  that  all  employers  should  now  meet  the  workers 
'"  in  full   and  frank  discussion   of  all  the  conditions  of 
their  common  industry,  laying  the  cards  on  the  table  as 
,     tu  the  state  of  the  order  books  and  the  conditions  under 
I    which  contracts  may  be  obtained,  the  profits  and  losses 
!    made  during  recent  years,  and  to  discuss,  with  a  view  to 
I     arriving  at  a  permanent  scheme,  the  question  of  unem- 
I    ploynient."     A  good  deal  of  this  reads  very  much  like 
other   matter   that    we   have  been   hearing    and   reading 
for   years.      The    time  for    discussion   seems  now  to    be 
!     far  spent.   We  may  go  on  discussing  for  years  and  years 
while  works  close  down  and  unemployment  grows.    What 
we  ought   all  to  be  doing   now   is   working  ovr  hardest 
and  bearing  whatever   sacrifice    is   necessary,   in   order 
to  keep  alive  the  industry  by  which  we  live. 


We  are  glad  to  note  from  the  official 
Empire  Patents,  report  of  the  work  of  the  Imperial  Con- 
ference that  the  important  subject  of 
an  Empire  patent  came  under  consideration,  and  that 
a  recommendation  was  agreed  to  by  the  whole  Confer- 
ence to  the  effect  that  a  Conference  of  Representatives  of 
the  Patent  Offices  of  H.M.'s  Dominions  shall  be  held  in 
London  at  an  early  date  to  consider  the  practicability 
of  instituting  a  system  of  granting  patents  which 
should  be  valid  throughout  the  British  Empire. 

We  trust  that  engineers  in  general  and  our  readers 
particular  will  do  their  best  to  see  that  this  recom- 

iiidation  is  not  forgotten,  and  that  a  conference  on 
patents  is  not  very  long  postponed.  We  have  often 
pointed  out  the  enormous  disadvantage  of  a  British 
patentee  as  compared  with  an  inventor  in  the  United 
States.  In  the  States,  as  is  well  known,  an  inventor 
by  a  single  payment  of  £7  secures  protection  in  every 
State  of  the  Union,  whereas  in  this  country  he  is  not 
only  subjected  year  by  year  to  a  heavy  and  increasing 
tax  upon  his  British  patent,  hut  is  also  obliged  in  order 
to  secure  protection  throughout  the  British  Empire  to 
tal.e  out  separate  patents  and  pay  separate  "renewal 
fees  in  each  of  the  states,  colonies,  and  dependencies 
coming  under  the  British  flag.  This  system  may  quite 
properly  1)0  <lescribcd  as  a  heavy  brain  tax,  and  it 
operates  as  n  protective  tariff  against  the  introduction 
of  new  inventions  in  the  Empire.  The  sooner  a  British 
Empire  patent  on  the  excellent  model  in  force  in  the 
U.S.. v.  is  adopted  the  better.  It  is  a  long-overdue  re- 
form, and  the  cost  of  it  would  be  trifling  compared  with 
the  advantages  to  be  gained. 


The   question    of    commercial   educa- 
Universities  aad  tion    at   the  Universities   was   discussed 

Commercial      at   the  recent  Congress  of  the  Univer- 

Education.  sities  of  the  Empire  at  Oxford,  and  it 
appears  that  the  subject  was  received 
with  ready  sympathy.  The  late  Lord  Balfour  of  Bur- 
leigh had  gone  to  a  good  deal  of  trouble  to  obtain 
accurate  information  as  to  the  work  already  being  done 
in  the  various  L'niver.sities  throughout  the  Empire,  in 
order  that  he  might  introduce  the  subject  from  the  chair. 

The  principal  address  was  given  by  Sir  William 
Ashley,  Professor  of  Conimcrce  at  the  University  of 
Birmingham.  Sir  William  expressed  the  opinion 
that  during  the  next  20  j-ears  faculties  of  commerce, 
or  something  like  them,  would  be  found  in  every 
important  University  in  the  Empire.  Sir  William 
said  that  he  had  never  been  ashamed  of  being  frankly 
utilitarian  in  recommending  a  curriculum  of  com- 
merce. Instead  of  aiming  only  at  mental  culture,  and 
trusting  that  in  some  way  utility  would  emerge  as  a  by- 
product, he  claimed,  that  they  should  aim  directly  at 
utility,  and  seek  to  obtain  the  mental  discipline  and 
mental  enlargement  they  all  desired  by  means  of  such 
useful  studies.  He  laid  stress  on  the  necessity  of  work- 
ing together  with  the  commercial  community,  which  at 
present  seldom  sends  its  sons  to  the  Universities,  and 
would  only  consent  to  do  so  if  it  was  sure  of  receiving 
most  of  them  back  again  into  commercial  life. 

We  need  hardly  remind  our  readers  that  we  have  al- 
ways been  in  favour  of  the  adoption  of  commercial 
courses  and  commercial  degrees  at  our  Universities. 
We  feel  strongly  that  in  comparing  ourselves  with 
foreign  nations,  such,  as  for  instance,  the  Germans,  we 
must  be  forced  to  the  conclusion  that  they  are  provided 
with  a  commercial  army  better  equipped  than  our  own 
on  nearly  all  points  of  education.  They  are  linguists 
■and  economists,  and  although  at  times  the  similarity  of 
phrase  or  method  suggests  too  thorough  a  uniformity 
in  the  method  of  teaching,  and  occasionally  causes  them 
to  make  themselves  ridiculous,  it  must  be  admitted  that 
too  frequently  a  German  in  a  foreign  Country  is  better 
able  to  push  his  wares  than  is  the  average  Englishman 
in  similar  circumstances.  Perhaps  he  is  armed  with 
fuller  authority  and  freedom  of  action.  Given  these 
weapons  in  the  hands  of  a  British  representative,  would 
not  his  personal  initiative  carrj'  him  further? 

There  should  be  a  faculty  of  commerce  in  every  Uni- 
versity with  a  man  at  the  head  who  is  not  only  versed  in 
political  economy  and  in  the  text-book  side  of  commer- 
cial knowledge,  but  who  has  had  actual  commercial  ex- 
perience. The  teaching  of  languages  should  be  brought 
into  the  course,  and  the  student  should  be  given  the 
choice  of,  say,  three  languages  in  accordance  with  his 
future  intentions  as  to  the  locality  in  which  he  intends 
to  work. 

The  commercial  student  should  be  taught  the  niceties 
of  commercial  honour  and  good  manners,  for  we  have 
not  lost  our  pride  in  British  commercial  integrity,  and 
he  should  also  be  trained  to  express  himself  either  in 
writing  or  in  speech  clearly  and  effectively.  '  Salesman- 
ship is  perhaps  a  little  overdone  in  the  United  States, 
but  it  is  certainly  underdone  in  this  country,  and  .al- 
though, for  our  jiart.  we  attribute  the  unfortunate  com- 
mercial position  in  wiiich  this  country  finds  itself  to-day, 
ti  causes  quite  other  than  inefliciency  on  the  part  of  our 
commercial  travellers,  it  must  be  obvious  to  everybody 
that  such  efficiency  was  never  more  necessary  than  it  is 
now  if  we  are  to  recover  our  position  .ns  suppliers  of  the 
world's  markets. 

From  the  point  of  view  of  the  engineering  trade  it 
would  appear  to  be  clear  that  the  commercial  traveller, 
however  well  trained,  would  be  practically  useless  unless 
he  had  some  technical  knowledge  of  the  machinery  and 
plant  which  he  had  to  sell.  For  tliis  reason  we  would 
suggest  that  tlio  most  effe<tive  way  to  help  the  engineers 
would  be  to  give  them  such  consincrcial  training  as  time 
permits,  in  combination  with  their  technical  training  at 
the  Universities, 

We  hope  this  ivibject  will  not  be  allowed  to  drop. 
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SAWDUST    AS     FUEL. 


MESSRS.     J.     SADD    &    SONS'    TIMBER    MILLS. 


In  view  of  the  prevailing  high  price  and  unsatisfactory 
quality  of  the  coal  that  is  now  being  sold  for  power 
producing  purposes,  any  instances  of  the  successful  use 
of  cheap  fuels  should  be  of  considerable  interest  and 
value  to  engineers.  In  this  connection  remarkable 
economies  have  been  made  in  the  cost  of  power  pro- 
duction by  the  efficient  >ise  of  sa\Ydust,  chips,  and  tine 
wood  shavings,  considerable  cjuantities  of  which  are  pro- 


I"'iG.  L— BiRD's-EVE  View  of  Messrs.  J.  Sadd's  Timber  Yards. 

duced  at  saw  mills  and  timber  conversion  and  treating 
works,  both  in  this  country  and  abroad. 

There  are  several  ways  of  utilising  this  type  of  wood 
fuel,  one  of  which  is  to  burn  it  in  boilers  for  steam 
generating  purposes.  An  example  of  a  steam-electrical 
installation  coasuming  such  fuel  we  described  some  five 
years  ago,*  but  another  and  probably  better  wav  of 
reaching  the  same  goal  is  to  produce 
gas  from  the  sawdust,  which  can  be 
used  to  drive  internal-combustion 
engines  and  electric  generators,  with 
the  added  advantage  that  provision 
can  be  made  for  the  recovery  of  the 
tar,  wood  naphtha,  acetic  acid,  tVc, 
from  the  gas  as  is  done  in  Sweden. 

An  installation  of  the  latter  type, 
without  the  recovery  of  by-products, 
however,  we  described  about  nine 
years  ago.f  It  is  situated  at 
Maldon,  in  Essex,  and  is  owned  by 
Messrs.  John  Sadd  &  Sons,  Ltd., 
English  and  foreign  timber  mer- 
chants, who.se  mills  are  illustrated 
in  fig.  1,  which  was  reproduced  from 
a  photograph  taken  from  the  air. 
The  initial  installation,  which  com- 
menced operation  in  June,  1910, 
comprised  two  sets  of  100-h.p.  Cross- 
ley  waste  wood-refuse  gas  plant  and 
two  100-h.p.  Crossley  horizontal 
single-cylinder  gas  engines  direct 
coupled  to  Crompton  dynamos 
generating  electricit)'  at  a  pressure 
of  220  volts.      A  view  of  a  portion  of 

the  older  part  of  the  engine  room  showing  tlie  switch- 
boards is  given  in  fig.  2.  Since  that  time  the  plant  has 
grown  considerably,  and  is  now  in  a  prosperous  con- 
dition; the  foUowing'additional  plant  has  been  installed 
in  recent  years:  — 

On:!  Producers.— \  ]00-h.p.  Salmon  A-  Whittield  .set. 
a  .300-h.p.  Crossley  set,  and  a  250-h.p.  Ruston  and 
Hornsby  set;  in  addition,  one  250-h.p.  Dowson  and 
Mason  and    one  loO-h.p.   National  producers  were   in- 


stalled (to  consume  anthracite  coal)  as  stand-by  plant, 
but  no  occasion  has  as  yet  arisen  for  calling  them  into 
use. 

Gas  Engines. — One  120-h.p.  Kynoch  horizontal  single- 
cylinder  engine  direct-coupled  to  a  Crompton  dynamo, 
one  250-h.p.  Crossley  four-cylinder  vertical  engine  (fig. 
3)  direct-coupled  to  an  E.C.C.  dynamo,  and  a  500-h.p. 
Premier  four-cylinder  horizontal  engine  (tig.  4)  rope- 
driving  an  English-Electric  dynamo;  a  view  of  the  valve 
gear  of  the  latter  engine  is  shown  in  fig.  5. 

The  three  newer  generators  produce  electricity  at  a 
pressure  of  HO  volts,  and  the  dynamos  are  assisted  by 
a  battery  of  112  E.P.S.  and  112"D.P.  accumulator  cells 
having  a  1,200  ampere-hour  capacity,  and  being  capable 
of  delivering  about  1,000  A  momentarily.  By  this  means 
the  engines  can  be  kept  on  full  load,  notwithstanding 
the  exceedingly  variable  station  output,  which  is  charac- 
teristic of  all  timber  mills.  The  engines  are  so  closely 
governed  that  the  variation  in  speed  is  not  large  enough 
to  interfere  with  the  maintenance  of  a  steady  pressure 
at  the  busbars,  which  desirable  end  is  considerably 
facilitated  by  the  use  of  very  heavy  fl3'wheels  on  the 
engines. 

The  gas  engines  are  water-cooled,  the  water  being 
circulated  through  the  cylinder  jackets  by  gravity,  and 
the  cooling  towers  are  illustrated  in  fig.  6.  The  neces- 
sity for  the  latter  arises  from  the  fact  that  the  water  in 
the  tidal  river  which  surrounds  the  works  is  not  suffi- 
ciently fresh  to  be  used  for  cooling  purposes.  A  Ru.->ton 
and  Hornsby  waste  heat  boiler  is  connected  to  the  ex- 
haust of  the  500-h.p.  Premier  engine,  and  supplies 
steam  to  heat  a  timber-drying  kiln  :  still  further  use  is 
tliereby  made  of  heat  which  is  gpncinlly  exhausted  to 
atmosphere. 

The  switchboards.  iHirtiuiis  of  which  arc  to  be  scon  in 
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Fig.  '2. — Enoine,  I{ihim  ami  SwnrnnoAnns, 

tig.  2,  were  supplied  by  Messrs.  Crompton  &  Co.  The 
whole  of  the  auxiliaries  are  electrically  driven,  and  a 
10-ton  travelling  crane  spans  the  engine  room. 

Very  little  difficulty  is  experienced  with  the  gas  pro- 
ducers, two  views  of  which  are  to  be  seen  in  figs.  7  and  X ; 
they  are  operated  entirely  on  w(K]d  refuse  produced  in 
tlie  adjoining  timber  yards,  and  have  given  every  satis- 
faction. The  gas  is  first  passed  thrnugh  a  dust-collecting 
box  over  a  water  seal,  and  then  up  through  a  coke 
sci'ubher  and  afterwards  thrnugli  a  centrifugal  motor- 
driven  tnr  pxlr.nctor.  fi'.'.  ■'*.  to  a  wudd-wool  scrubber,  and 
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thence  into  the  bus  pipe.  The  gas  produced  is  of  su.h 
excellent  quality  that  the  engines  will,  with  perfect  free- 
dom, produce  well  over  their  nominal  rated  output  for 
consideralile  periods. 

Clinker  is  formed,  due  to  the  presence  of  stones, 
gravel,  &c.,  in  the  bark,  and  a  certain  amount  of  care 
and  judgment  is  needed  while  charging-  when  tlie  fuel 
is  damp  (it  may  contain  up  to  4(1  jut  rent,  of  wnter). 
and    pokinjz    is    necessary    tn    kvry    the    fut-l 


the  quantity  produced,  and  as  the  plant  is  growing  so 
rapidly  such  recovery  will  probably  be  undertaken  in 
the  near  future;  the  matter  is  receiving  consideration 
at   the  moment. 


Pig.  3.— Vertical  Crossley  Ga.s  Engine. 

the  plant.  The  scrubbers,  washers,  pipe  connections, 
and  engines  are  cleaned  out  periodically  after  a  definite 
number  of  hours  of  operation  :  thus  the  plant  is  always 


Fill.  4  — IloRiziiXTM,  ri;i  Mil  i;  ('.\s  Exr.iNF.. 

maintained  in  a  clean  state.  The  crude  tar  as  produced, 
probably  containing  about  40  per  cent,  of  moisture,  is 
sold  at  a  price  of  £1  per  barrel,  and  the  wood  ash  from 
the  producers  is  a  valuable  fertiliser  with  a  nuirket  value 
of  £3  per  ton.  Whether  it  is  wonomical  to  recover 
the  by-products    from    the  gas   depends,   of  course,    ou 


Fig.  5.— Premier  Engine  Valve  Gear. 

Messrs.  J.  Sadd  &  Sons.  Ltd.,  besides  lighting  and 
electrically  driving  the  whole  of  the  machinery  in  their 
own  extensive  mills  and  yards,  wherein  some  50  motora 
are  installed,  aggregating  668  h.p., 
as  illustrated  and  described  in  the 
previous  article  above  referred  to, 
also  supply  electricity  for  lighting 
and  power  purposes  in  the  town  o£ 
Maldon  and  the  adjoining  village  oi 
Heybridge.  Distribution  is  entirely 
by  means  of  overhead  mains  sup- 
ported on  wood  poles,  and  wayleareft 
are  readily  granted  by  the  owner-i  <xf 
property  en  route,  the  supply  bovng 
on  the  3-wire  system  at  200  and  400 
volts  pressure. 

During  the  twelve  months,  ending 
April  :iOth,  1921.  tlie  maximum  load 
recorded  at  the  generating  station 
was  47.")  kW  :  the  quantity  of  elec- 
tricity sold  amounted  to  998.364 
kWh  ;  and  the  fuel  consumed  in  the 
gas  producers  to  2,87G  tons— com- 
prising 1.01.")  tons  of  scrap  wood. 
740  tons  of  sawdiist.  545  tons  of 
chisellings,  and  576  tons  of  bark. 
Since  .January.  1921.  the  energy  sold 
has  averaged  .83.622  kWh  per 
month,  and  the  cost  of  production 
has  been  1.351d.  per  k^Mi  at  the  bus- 
bars. This  figure,  however,  is  rather 
high  owing  to  numerous  repairs 
which  are  being  carried  o<it  in  order 
to  overtake  arrears  in  this  direction,  and  it  is  antici- 
pated that  when  "  normal  conditionit  "  can  be  resumed 
the  figure  will  approach  0.76d.  per  kWl).  It  should  also 
be  mentioned  that  energy  is  being  supplied  to  consumers 
on  much  more  favourable  terms  than  are  quoted  in  other 
districts.  .  _. 
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Three  shifts  are  run  at  the  power  house,  as  part  ol' 
the  owners'  timber  mills  run  throughout  the  night,  and 
about  100  h.p.  is  also  supplied  to  a  Hour  mill  continu- 
ously for  2-t  hours  ]ier  day  ;  it  is  contemplated  that  otlier 
local  works  and  factories  will  demand  supplies  in  tlie 
•.  near  fixture.  Nearly  -KIO. consumers  are. at  present  con- 
'^fn^ctied 'to  tbe.  mains ;  their -iiutnlier     is    beijig   -aUdcd 


that  Sirup  wood  and  sawdust,  ic,  when  used  intelli- 
•^enlly  is  a  satisfactory  and  economical  fuel.  In  oon- 
cludiiig,  we  have  to  thank  Messrs.  J.  Sadd  &  Sons  for 
their  permission  to  visit  the  works  and  publish  the 
foregoing  article,  and  also  Mr.  M.  Lonsdale,  chiei  elec 
trical  engineei-  to  the  firm,  for  his  assistance  in  the 
preparation    of  the.  partictilars   emlxidied   therein. 


Fig. 


iL'WI.IiS, 


to  rapidly,  and  the  overhead  mains  are  being  extended 
to  embrace  outlying  districts.  Public  lighting  is  at  the 
.moment  restricted  to  a  small  area,  but  plans  are  in 
.  contemplation  fur  lighting  electrically  the  main  streets 
I  in  Maldon.  Electricity  for  heating  an<l  cooking  pur- 
poses is  lipitiir  favourablv  received  in   the  town,   and  be- 


[.E.-WES    FROM  AN  INSPECTOR'  S  NOTE-BOOK. 


By  '•  A><0DE.' 


.Many  years  ago,  shortly  after  1  had  been  introduced  to 
Ohm's  law  and  other  interesting  electrical  facts,  I 
attended  evening  classes  in  electrical  engineering  at  the 
local  technical  school,  and  I  well  remember  the  teacher, 
a  very  clever  engineer  (a  real  one,  not  one  of  the  in- 
cubated brand),  getting  on  his  hind  legs  and  enthusing 
liver  the  glorious  future  of  electricity,  and  the  bidden 
cif  his  song  was  :  — 

"In  a  few  years  the  whole  of  the  world  will  be  run 
by  push-buttons,  which  will  set  in  operation  the  illimit- 
able power  of  this  mighty  mysterious  force  we  call  elec- 
tricity. You  will  ride  in  electrically-propelled  vehicles. 
You  will  sail  in  electricalh'-propelled  ships.  You  will 
tind  electric  lifts  to  take  you  up  and  down.  Your  food 
will  be  cooked  by  its  agency.  When  you  are  ill  it  will 
cure  you,  later  on  it  will  kill  you,  and  then  its  aid  will 
be  invoked  to  cart  you  o2  to  the  crematorium,  and  it 
will  then  perform  its  last  offices  and  incinerate  you. 
Further,  all  this  electrical  machinery  will  be  entirely 
out  of  sight,  placed  in  obscure  corners,  economising; 
space,  and  all  we  shall  see  will  be  the  small  push;button 
controlling  and  directing  the  mighty  motors  which  shall 
do  our  bidding  and  work  our  will." 

Not  so  bad  for  25  years  ago! 

A  lot  of  this  prophecy  has  come  true,  especially  the 
"obscure  corner"  part,  and  it  is  this  that  I  intend 
to  take  as  my  text. 

I  had  on  my  list  of  inspections  a  1-h.p.  motor  at  a 
bacon  factory,  and  on  attending  there  1  found  thai  the 
motor  was  bolted  to  the  ceiling,  and  the  only  means  of 
access  was  by  climbing  up  a  greasy  ladder,   after  which 


A-  S.--\V()Oi>  Rki-usi:  (J.\s  I'liourcLiis  .a.m.  IMt  KxTKU-rou, 


sides  the  usual  healing  appai-atii^,'  aiitomatically-regu- 
lated  incuba,tors  and  service  w'ater  heaters  were  in  use 
io  far  back  as  191-2.  '■!'; 

Sufficient  has  been  said  regardiTig  this  interesting 
installation,  whereby  electricity-may  almost  be  said  to 
be  produced  as  a  by-product  of  the  timber  mills,  to  show 


I  had  to  twist  myself  through  an  angle  of  60  deg., 
remove  a  band  cover,  hold  on,  strike  a  match,  check  the 
clearances,  get  covered  witli  fat,  find  tlie  bearings  badly 
worn,  oil  all  over  the  windings,  the  commutator  as  black 
as  the  ace  of  spades  and  badly  grooved,  and  tlie  brushes 
worn  down  and  sjiarking  brilliantly. 
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All  tills  trouble  waa  due  to  the  motor  makers,  who  tell 
the  simple  non-technical  user  that  their  motors  work 
well  in  all  positions,  and  once  fixed  it  is  only  necessary 
to  oil  them  once  a  month,  as  lubrication  is  automatic. 

Our  bacon  factor  looks  at  the  pretty  picture  of  the 
large  works  where  motors  are  made,  listens  to  the  tale 
Of  the  salesman,  who  descants  on  the  large  sets  they  are 
turning  out  for  the  Slocum-on-Slusii  Council,  "  .'5,000 
volts,  sir,"  "  and  every  one  up  to  Board  of  Trade  stan- 
dard," "  guiiriinteed  full  cream,  and  that's  the  stuff 
we  turn  out,"  and  thinka  that  the  X.Y.Z.  Co.  are  just 
the  people  to  turn  out  his  1-h.p.  motor. 

Accordingly,  in  it  goes,  it  is  stuck  up  in  the  ceiling, 
and  is  a  nine  days'  wonder;  the  most  intelligent  man 
in  the  shop  is  detailed  off  to  look  after  it,  which  he  does 
daily,  flooding  it  with  oil,  and  fancies  he  is  well  on  the 
way  to  becoming  a  second  Edison.  Then  he  gets  tired 
of  it,  a  fuse  Idows,  the  factory  is  stopped  for  a  day,  the 
insurance  agent  blows  in,  effects  an  insurance,  and  hence- 
forward it  is  my  funeral.  I  point  out  all  the  defects, 
instruct  the  attendant  how  to  look  after  the  machine 
properly,  adjust  the  brush  position,  and  so  it  goes  on 
till  the  motor  finally  breaks  down. 

One  repairer  with  whom  I  was  discussing  the  matter 
summed  it  up  as  follows :  — 

"  The  average  user  of  an  electric  motor  knows  nothing 
about  it,  and  doesn't  want  to,  so  he  insures  it,  and 
rests  contented.  All  he  knows  is  that  if  it  starts  making 
a  noise  and  things  inside  bump  about,  it  is  a  mechanical 
fault ;  if  sparks  and  flames  come  out,  it  is  an  electrical 
fault.  You  are  called  in,  and  you  have  to  get  them 
out  of  their  trouble;  but  if  you  expect  them  to  take  an 
intelligent  interest  in  the  motor,  well,  you  are  expecting 
too  much.  The  millennium  is  not  just  yet,  and  when 
it  arrives  we  will  be  too  busy  looking  after  other  things 
to  bother  with  1-h.p.  motors." 

I  have  come  across  open-type  motors  in  boot  shops, 
where  they  have  been  placed  on  the  floor  in  just  such 
a  position  that  they  will  collect  all  the  dust  from  the 
grinder,  and  it  is  nothing  unusual  to  find  the  whole 
of  the  machine  full  of  leather  dust,  resulting  in  the 
machine  running  hot  owing  to  the  non-conducting  cover 
of  dust  with  which  it  is  surrounded,  while  it  would  have 
been  an  easy  matter  to  have  put  the  motor  a  couple  of 
yards  or  more  away,  with  a  horizontal  instead  of  a 
vertical  drive,  meaning  less  bearing  wear  and  a  more 
satisfactory  drive. 

In  another  case  I  came  across  a  motor  driving  a  circu- 
lar saw,  the  motor  being  placed  in  a  pit  and  covered 
with  an  extremely  loose-fitting  cover.  The  motor  was 
covered  with  sawdust,  and  naturalh'  ran  excessively 
hot.  The  risk  of  fire  was  very  great,  and  I  had  a  lot 
of  difficulty  in  persuading  the  owner  to  bring  the  motor 
out  of  the  pit,  fix  it  on  the  floor  level,  and  cover  it  with 
a  really  good  sheet-iron  cover.  In  this  case  the  motor 
was  fixed  in  the  pit  in  order  to  save  floor  space,  but  I 
venture  to  say  that  what  he  lost  in  floor  space  by  re- 
moving it,  was  more  than  gained  by  the  extra  facility 
given  for  examination,  and  the  lengthening  of  the  life 
of  the  motor  through  cooler  running. 

Motors  in  laundries  ccnie  in  for  rough  treatment.  In 
one  case  I  found  an  open-type  machine  fixed  on  tne 
floor  of  the  wash-house,  and  running  in  an  atmosphere 
full  of  water  vapour,  and,  in  consequence,  continually 
breaking  down.  It  would  have  been  an  easy  matter  to 
place  the  motor  in  a  small  building  outside  the  wash- 
house,  where  the  conditions  would  have  been  more  suit- 
able, but  the  owner  grudged  the  small  expense  he  would 
have  been  put  to,  and  preferred  the  continual  losses 
through  stoppage  of  the  plant,  which  amounted  to  a 
large  sum  yearly. 

Motors  in  breweries  also  cause  a  lot  of  trouble,  wliich 
could  easily  be  avoided  by  installing  nuuhines  suitable 
for  the  work. 

Totally-enclosed  motors  should  lie  |iiit  down  in  all 
cases  where  water  vapour  is  present,  and  the  use  of 
semi-enclosed  or  open  motors  should  be  limited  to  situa- 
tions where  the  atmosphere  is  normal  and  free  from  dust. 
It  is  quite  an  easy  matter  to  have  the  windings  coated 
with  acid-resisting  varnish,  and  if  its  use  were  universal 


throughout  breweries,  &c.,  electrical  trouble  would  be 
greatly  minimised. 

The  same  remarks  apply  to  all  chemical  works,  and 
tanneries  also  run  their  plant  under  equally  bad  con- 
ditions. 

It  must  not  be  imagined  that  it  is  only  in  the  case  of 
small  users  of  electric  power  that  we  find  these  instances 
of  neglect. 

In  many  instances  I  have  found  machines  placed  in 
bad  positions  simply  because  that  happened  to  be  the 
easiest  way  of  accomplishing  the  task,  no  regard  being 
paid  to  the  question  of  efficiency  and  upkeep,  and  this 
is  especially  noticeable  in  collieries.  I  am  not  now- 
speaking  of  motors  fixed  in  temporary  positions,  as  in 
some  circumstances  it  is  essential  that  a  motor  be  put 
to  work  at  a  moment's  notice,  and  even  if  it  has  to  run 
under  continuous  overload  it  has  to  go  through  with  the 
work,  pending  one  more  suitable  being  obtained.  The 
instances  to  which  I  refer  are  those  of  permanent  pump- 
ing plant,  one  case  being  that  the  motors  and  pumps 
were  fixed  at  the  lowest  part  of  the  mine,  with  the  result 
that  when  a  breakdown  occurred  to  two  of  the  three  sets, 
the  whole  of  the  pumps  were  flooded,  whereas  had  the 
motors  been  brought  10  ft.  higher  up  there  would  h'lr.' 
been  a  storage  capacity  which  would  have  enabled  con- 
siderable repairs  to  be  carried  out  before  water  trouble 
was  threatened. 

And  the  moral:  Leave  the  job  to  engineers,  real  ones, 
not  incubated  ones  ! 


RUSSIA'S     ELECTRIFICATION. 


Ambitious  Schemes  and  Considerable  Progress. 


A  Russian  paper  states  that  for  the  purposes  of  the  elec- 
trification of  the  industrial  establishments  of  the 
Vladimir  Government,  the  Tiekoff  and  Pistzoff  marshes 
will  be  turned  to  account  in  the  first  place,  after  which 
others  will  be  exploited  for  the  purpose  of  yielding  fuel 
to  drive  the  machines.  These  marshes  are  all  of  con- 
siderable extent  and  of  useful  depth  for  fuel  production. 
On  the  Tiekoff  marsh  it  is  intended  to  install  during 
the  next  three  years  60  peat  presses,  and  to  extract  at 
the  rate  of  6,000,000  poods  of  peat  per  year.  This 
quantity  will  supply  the  electrical  station  to  be  in- 
stalled, the  buildings  of  which  are  now  in  process  of 
construction  near  the  Rubisky  marsh.  It  is  intended  to 
install  three  turbo-generators  of  60,000  kW.  It  is  in- 
tended also  to  follow  on  with  an  electric  station  at  the 
Pistzoff  marsh.  The  idea  is  to  connect  all  the  industrial 
centres  of  the  Government  to  this  central  station,  and 
such  would  include  the  district  of  Ivano-Vosnesenskj 
Schuya,  &c.  The  extension  of  the  distribution  from 
these  stations  to  the  agricultural  establisliments  of  the 
(Jovernment  is  likewise  contemplated. 

In  the  current  year  on  the  construction  of  the  electri- 
city generating  station  on  the  Rubisky  marsh,  the  con- 
struction of  a  full  gauge  railway  connecting  it  with 
various  centres,  the  length  being  15;5  versts,  will  be  pro- 
ceeded with.  A  temporary  electric  station  has  been  in- 
■  stalled  to  light  the  establishments  on  the  Uubisky  marsh, 
where  a  sawmill  will  be  erected,  also  engineering  shops. 
workmen's  dwellings,  and  general  service  buildings. 
The  utilisation  of  the  above  electric  stations  is  expected 
to  effect  a  saving  of  80,000  culiic  sazlieiis  of  firewood  per 
annum. 

Although  determined  efforts  are  being  made  to  offeit 
what  are  called  capital  repairs  in  the  Petrosrrad  electric 
stations,  it  has  to  be  admitted  that  delay  has  occurred 
owing  to  scarcity  of  competent  labour.  There  is  also 
great  difficulty  in  obtaining  some  parts  and  materials, 
which  have  failed  to  be  delivered,  although  ordered  in 
apparently  good  time:  and  it  was  feared  that  it  the 
necessary  stc])'^  were  not  at  once  directed  towards  obtain- 
ing these  goods,  the  repair  work  then  in  hand  would 
have  to  cease  by  .\ngust  15th.  In  some  cases  the  work- 
men have  formed  Cartels  or  group  unions  and  addressed 
themselves  to  overhauling  the  turbines,  and  reinstalling 
them  with  considerable  success. 
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h  is  announced  in  one  journal  that  a  concession 
grant«d  to  a  large  Scandinavian  group  for  the  exploita- 
tion of  submarine  cables  between  Russia  and  Denmark, 
Japan,  and  China  has  been  confirmed. 

The  telephone  system  of  Tula  is  said  to  be  completely 
ruined,  and  in  its  place  a  new  underground  double  wire 
system  is  being  laid.  The  work  is  proceeding  with  great 
energy,  about  1,000  men  being  engaged  on  it.  The 
number  of  subscribers  expected,  when  the  work  is  com- 
pleted, is  1.500,  or  approaching  three  times  tlie  number 
that  was  connected  to  the  old  system. 

It  is  hoped  to  start  the  Kashirsk  electric  station  in  the 
month  of  November.  The  plant  already  installed  repre- 
sents 10,000  kW,  but  this  is  to  b?  increased  to  60,000 
kW.  The  machinery  will  be  run  on  coal  from  the  Mos- 
cow district. 

An  electric  station  to  supply  the  Utkin  factory,  Petro- 
grad,  is  being  completed.  The  present  power  is  lU.OOO 
kW. 

The  Russo-French  Metallurgical  Works,  Petrograd, 
were  to  deliver  a  first  consignment  of  electric  ploughs  by 
the  first  of  August. 


WORKING     CONDITIONS     IN     FACTORIES. 


Report  of  H.M.  Inspector  of  F.^ctoriks. 
From  the  report  of  the  Chief  Inspector  of  Factories  and 
\\  orkshops  for  the  year  1920  *  (the  electrical  inspector's  por- 
tion of  the  report  was  abstracted  in  our  issue  of  August  oth) 
we  learn  that  notwithstanding  the  trade  depression  during 
the  year  the  number  of  registered  factories  increased  by  4,01u 
to  .140,004,  while  workshops  continued  to  disappear,  their 
number  being  141.971.  The  total  number  of  persons  employed 
in  all  factories  in  1919  was  6,127.706— i.e.,  2,157,783  females 
and  3.969,92:3  males.  Thus  when  practically  all  the  females 
employed  as  substitutes  for  men  during  the  war  period  had 
given  up  their  occupations,  there  were  employed  in  the  factories 
alone  430,000  more  females  than  in  191H,  while  at  the  same 
time  there  were  350,000  more  males. 

Rather  fuller  accident  statistics  are  given  than  in  former 
years;  they  show  that  the  total  number  of  accidents  reported 
in  1920  was  138,702  '■"".t  of  which  403  '"  were  due  to  electricity. 
The  total  number  of  accidents  in  electrical  generating  stations 
was  531  "  of  which  59  "  were  due  to  electricity,  and  in  elec- 
trical engineering  2.442  ".  of  which  42  '  were  due  to  electricity. 
iJuriug  the  year  350  fires  were  reported,  of  which  one  was  in 
a  generating  station  and  six  in  electrical  engineering  works. 

During  the  year  the  Employment  of  Women  Young  Persons, 
and  Children  Act,  1920,  and  the  Women  and  Young  Persons 
(Employment  in  Lead  Processes)  .\ct,  1920,  became  law.  l"he 
Departmental  Committee  on  Factory  Lighting  that  was  ap- 
pointed in  1913  and  issued  its  first  report  in  1915.  when  its 
work  wa.s  suspended  owing  to  the  war,  resumed  its  investiga- 
tions towards  the  end  of  the  year,  but  owing  to  the  urgent 
need  for  economy  its  inquiries  have  since  been  restricted.  It 
has.  however,  assi-sted  the  department  to  prepare  a  pamphlet 
on  factory  and  workshop  lighting,  and  an  important  memo- 
randum on  artificial  respiration  in  cases  of  electric  shock  was 
issued  during  the  year.  It  is  proposed  to  reorganise  the 
inspectorate  so  that  the  men's  and  women's  sides  will  be 
amalgamated  and  women  inspectors  will  become  eligible  for 
all  posts.  The  number  of  districts  is  to  be  increased  from 
62  to  88,  and  four  additional  electrical  inspectors  are  to  be 
appointed.  Though  the  changes  will  involve  considerable  re- 
distribution of  the  .=tair,  the  total  will  remain  about  the  same. 

Crane  Accidente. — '1  he  grave  character  of  many  of  the  cases 
arising  from  overhead  cranes  is  noticeable.  Certain  types  of 
accidents  which  are  known  to  be  preventahle  by  fencing  or 
slight  modification  in  the  design  of  the  mechanism  responsible 
for  injury,  still  continue  to  occur  uii  and  down  the  country. 
Investigations  show  clearly  that  cnincs  are  not  examined  suffi- 
ciently often  nor  carefully  enough.  I^irther,  repeated  failures 
suggest  that  the  original  .':ife  load  should  be  reduced  as  the 
crane  increases  in  age,  to  allow  for  the  factors  of  fatigue  and 
deterioration  of  mai^-rial  generallv.  The  whole  subject  is  one 
(if  K|)ocial  importance,  for  not  only  is  the  total  of  accidents 
high.  2,379  in  1920,  but  many  prove  grave  in  cli'inicter — no 
fewer  than  109  terminated  fatally.  The  use  of  cranes  is 
increasing,  and  the  modern  tendency  is  towards  higher  speed 
in  hoisting  and  lowering,  and  (in  overhead  cranes)  acceleration 
also  in  .speed  of  travel. 

Abraaivr  WheiU. — It  is  reported  that  a  hitherto  unsuspected 
cause  of  excessive  speeding-up  was  revealed  by  the  bursting 
of  periphery  wheels  driven  by  compound-wound  electric  motors. 
The  shunt  circuit  breaks,  owing  to  the  fusing  of  the  shunt 
winding.  The  motors  thus  become  series  wound  and  a  greatly 
increased  speed  results  under  "  no  load  "  conditions.  Means 
of  prevention   are  now  under  consideration. 

•  H.M.  Stationery  Office,  Kingsway,  W.C.  2.  Cmd.  1403; 
price  Is.  6d.  net. 

t  Principal  numbers  are  those  of  accidents;  small  figures 
are  those  of  fatal  accidents  only. 


Explosiuns. — An  explosion  in  an  india-rubber  factory,  which 
caused  the  deaths  ot  jicveu  men  and  injury  to  nine  others,  is 
thus  described  :  Cotton  fabric  impregnated  with  a  solution 
of  rubber  in  naphtha  and  rolled  into  bundles  is  taken  to  the 
naphtha  recovery  plant,  where  the  excess  of  naphtha  is  re- 
moved, before  being  taken  to  the  steam  heating  Irame.  Owing 
to  an  oversight,  a  roll  of  solutioued  fabric  was  conveyed  directly 
to  the  warming  frame  from  the  spreading  shop  with  the  result 
that,  when  a  certain  amount  ol  cloth  had  passed  over  the 
frame,  a  violent  explosion  took  place.  Elaborate  precautions 
are  taken  with  regard  to  ventilation  and  the  prevention  of 
fire;  the  place  is  lighted  electrically,  safety  globes  being  placed 
round  the  lights,  and  the  machines  are  opei'ated  electrically. 
It  is  presumed  that  the  explosion  was  caused  by  a  spark  Irom 
the  calender  motor  or  by  a  spark  of  static  electricity  generated 
by  the  passage  of  the  cotton  fabric  over  the  steel  irame  ot  the 
warming  machine,  and  shows  the  necessity  fur  taking  all 
possible  precautions  to  prevent  sparking  in  an  atmosphere 
charged  with  intlammable  vapours. 

A  curious  accident  occurred  in  a  large  boiler  shop  where 
16  smiths'  hearths  received  their  air  supply  from  an  electrically- 
driven  fan.  The  air  blast  was  fed  tu  the  coke  fires  through 
pipes  from  a  main.  While  the  fires  were  in  full  blast  the  fuse 
"  blew  "  on  the  fan  motor  circuit  and  the  fan  stopped.  The 
heat  of  the  fires  then  caused  a  reverse  current  in  the  pipes. 
and  air  was  drawn  through  the  fires  forming  carbon  monoxide 
as  it  passed  through  the  hot  fuel.  When  the  blast  came  on 
again  the  oncoming  air  formed  an  explosive  mixture  with  the 
carbon  monoxide  and  this  ignited  at  one  of  the  fires.  The 
resulting  explosion  ruptured  the  blast  pipes,  but  nobody  \%a8 
hurt.    Safety  flaps  have  since  been  fitted  in  the  blast  pipes. 

Dangerous  Trades. — The  high  incidence  of  lead  poisoning 
in  the  electric  accumulator  industry — 48  cases  in  1919  and  47 
in  1920 — emphasises  the  need  lor  the  most  meticulous  attention 
to  the  detailed  observance  of  the  statutory  precautions,  and 
suggests,  indeed,  the  desirability  of  an  even  higher  standard 
of  working  than  the  code  demands.  A  very  considerable  ex- 
pansion of  the  accumulator  trade  has  followed  the  great  de- 
velopment of  the  motor  industry.  The  Women  and  \oung 
Per.sons  (Employment  in  Lead  Processes)  Act,  1920,  it  stiould 
be  noted,  forbids — section  1  (e) — the  employment  of  women, 
and  young  persons  of  both  sexes,  in  mixing  and  pasting  both 
in  manufacture  and  repair  of  accumulators. 

Some  of  the  works  under  the  code  are  quite  small.  Several 
came  into  existence  during  the  war,  when  the  premises  taken 
were  in  many  cases  far  from  satisfactory  for  the  purpose.  Con- 
siderable pressure  had  to  be  put  on  some  of  the  firms  con- 
cerned to  ensure  the  necessary  remedies,  or  failing  this,  the 
closure  ot  the  works  was  ordered. 

The  reports  show  that  the  standard  of  compliance  varies 
considerably,  and  the  following  notes  indicate  the  requirements 
which  were   found  to   be   the  most  neglected  :  — 

Regulation  3. — Constant  maintenance  of  floors  of  pasting 
rooms  and  those  in  which  dry  compounds  of  lead  are  manipu- 
lated in  moi.st  condition,  and  daily  hosepipe  washing  of  same. 

Regulation  4. — Provision  and  use  of  suitable  receptacles  for 
lead  ashes  and  old  plates.  The  receptacle  for  the  dross  and 
ashes,  from  which  most  barm  is  to  be  feared  in  the  lead 
melting  process,  should  be  under  exhaust. 

Regulation  5. — Any  manipulation  of  dry  compounds  of  lead, 
whether  in  connection  with  paste  mixing  or  otherwise,  except 
when  carried  on  in  a  dust-proof  machine,  must  be  done  under 
the  prescribed  conditions  of  exhaust  ventilation.  Such  mani- 
pulations would  inchulc,  fur  instance,  scooping  from  barrels 
of  lead  compounds;  weighing  of  lead  compounds;  breaking-up 
and  remixing  of  unused  dried  paste.  It  lias  been  noted  that 
a  narrow  view  of  the  scope  of  the  regulation  is  sometimes 
taken,  and  that  .such  processes  as  mentioned  are  carried  on 
without  the   specified  precautions. 

Regulation  15. — This  requires  the  daily  cleansing  of  floors 
and  benches,  and  is  often  seriously  neglected.  Cleansing 
should  be  done  with  the  scattered  lead  material  propei-ly 
moisUnied.  or  a  suction  cleaner  should  be  used. 

Some  important  health  matters  are  not  specifically  dealt 
with  by  the  code,  but  under  the  more  general  requirements 
of  the  Acts.  Thus,  the  small  power-driven  saws  used  for 
plate  trimming  should  be  provided  with  exhaust  ducts.  Filing 
and  brushing  operations  should  also  be  carried  on  at  benches 
provided  with  localised  exhaust.  Sheets  of  brown  paper  or 
cloths  are  used  in  some  places  in  connection  with  paste 
operations,  i.e.,  between  the  pasted  i)late8.  It  is  important 
that  the  risk  from  the  paste  which  dries  on  these  shouid  be 
recognised.  The  paper  is  thrown  away.  In  either  case  proper 
receptacles  are  required. 

Suitable  warming  arrangements  .slicjuld  be  provided  at  the 
fresh  air  inlets  to  the  room  to  ensure  that  the  ventilation 
will  not  be  interfered  with  in  winter  time,  and  that  the 
workers  will  not  block  up  the  inlets  in  order  to  proveat 
draughts. 

Sp«'cial  inquiries  have  been  made  during  the  year  in  con- 
nection with  the  overloading  of  cranes,  and  although  tnere 
is  very  little  evidence  to  show  that  deliberate  overloading 
often  occurs,  a  great  lack  of  care  is  exhibited  by  some  firms. 
Electrically-driven  cranes  are  very  liable  to  be  over-loaded, 
owing  to  the  crane  drivers  and  others  interfering  with  the 
fuses   in   the   hoisting  motor   circuits. 

The  increased  use  of  electric  lighting  has  effected  a  con- 
siderable improvement  in  the  standard  of  lighting  provided 
on   ships  under   construction  or   repair   and  also  in  the  ship- 
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yards  generally.  Very  few  complaintB  have  been  made  as 
to  the  inadequacy  of  lighting. 

Lighting  in  Factories  and  Workshops. — There  is  evidence 
that  the  importance  of  adeyuate  and  suitable  illumination  is 
being  increasingly  recognised  by  employers,  and  that  a  high 
degree  of  brilliancy,  not  only  on  the  held  of  work  but  in 
the  general  lighting  of  the  ro<jm,  is  appreciated  by  the  workers. 
Improvements  arc  reported  both  as  regards  natural  and  arti- 
hcial  Ughting;  there  is  reported,  too,  from  all  parts  a  wider 
adoption  of  electric  Ughting  in  substitution  for  gas. 

The  most  obvious  defect  in  many  new  installations  is  that 
of  glare,  chiclly  due  to  the  increased  u.se  of  gastilled  lamps 
which  are  substituted  for  the  ordinary  vacuum  electric  globe, 
and  used  with  inadequate  shades.  The  rival  claims  of  general 
diffused  lighting  and  localised  lighting  confront  the  employer. 
The  former  is  gaining  in  favour  for  factory  use.  Localised 
lighting  is  the  more  expensive.  High-power  lamps  increase 
the  illumination  for  the  same  consumption  of  electricity,  and 
enable  the  employer  to  provide  for  the  general  illumination 
of  his  workrooms  an  intensity  of  light  previously  restricted 
to  the  small  area  of  an  individual  operator's  work.  Such 
general  Ughting  is  in  practice  usually  obtained  by  means  of 
gasfilled  lamps  distributed  over  the  room  at  very  varying 
heights  with  shallow  shades,  or  far  too  often,  without  any 
shade  whatever.  The  "  indirect  "  Ughting  obtained  by  means 
of  an  opaque  bowl,  which  causes  the  whole  of  the  light  to 
be  received  by  reflection  from  the  ceiling,  is  more  suited  to 
restaurants  and  places  of  entertainment  than  to  factories. 
For  processes  requiring  brilliant  light  on  the  field  of  work 
a  combination  of  general  and  of  localised  Ughting  seema  to 
be  the  most  suitable. 

While  progress  in  lighting  is  reported  by  the  inspectors,  the 
other  side  of  the  picture  is  unfortunately  equally  prominent,  as 
are  also  defects  in  both  natural  and  artificial  lighting.  In 
this  connection  the  result  of  investigations  made  by  the 
Fatigue  Eesearch  Board  on  output  in  silk  weaving  is  of  special 
interest.  It  was  found  that  "  every  unnecessary  hour  under 
artificial  Ught  means  a  direct  loss  of  production  and  makes 
the  task  of  the  worker  more  difficult  than  it  need  be.  "  It 
was  proved  that  "  under  artificial  illumination  production 
falls  even  if  electric  Ught  of  sufficient  intensity  is  provided. 
The  magnitude  of  the  faO  is  of  the  order  of  10  per  cent,  of 
the  daylight  value  of  the  output." 

Seeing  that  daylight  is  so  superior  to  artificial  Ught,  and, 
moreover,  saves  the  cost  of  an  illuminant,  it  is  surprising 
that  more  care  has  not  been  taken  to  admit  it  into  workrooms 
as  fully  as  possible,  and  that  so  little  use  has  been  made  of 
devices  whereby  daylight  may  be  secured  or  conserved.  A 
word  of  caution  may  not  be  out  of  place,  in  view  of  reports 
of  artistic  "  colour  schemes  "  for  factory  waUs,  adopted  with 
the  object  of  relieving  the  drabness  of  industrial  employment, 
namely,  that  care  should  be  taken  to  choose  colours  which 
will  not  absorb  the  light. 

In  some  industries  dayUght  is  essential  for  colour  work,  and 
use  is  being  made  by  some  firms  of  "  artificial  daylight," 
whan  natural  light  is  not  available.  The  effect  produced  is 
reported  to  be  highly  satisfactory  to  those  who  have  installed 
the  necessary  fittings,  but  the  expense  involved,  owing  chiefly 
to  the  amount  of  electric  Ught  necessary  to  obtain  a  sufficient 
ilhiniination,  is  too  high  to  permit  at  present  of  more  than 
a  very  restricted  use.  The  principle  in  each  case  is  that  of 
reducmg  the  red  and  orange  rays  which  preponder.ite  in 
artificial  light,  until  they  bear  the  same  proportion  to  the 
blue-violet  rays  as  in  daylight;  the  result  is  reached  by 
different  methods. 

The  relation  between  the  safety  of  the  workpeople  and  the 
efficient  lighting  of  every  part  of  the  factory  has  not  yet  been 
sufficiently  appreciated  by  many  employers. 

The  many  and  varied  problems  involved  in  industrial  lighting 
are  to  receive  further  consideration  in  the  coming  year. 

(To  he  concluded.) 


NEW     ELECTRICAL     DEVICES,    FITTINGS, 
AND    PLANT. 


Swedish  Traasformers  lor  Russia. — About  a  year  ago  an 
order  for  eight  transformers,  representing  a  value  of  over 
T  ,000,000  kronen,  was  placed  with  Luth  &  Eopens  Elektriska 
A.B.  by  M.  Krassin  and  Prof.  Juon  on  behalf  of  the  Oentro- 
sojus.  Three  of  the  transformers  were  delivered  some  week.q 
ago,  two  have  just  been  shipped,  and  the  remaining  three 
are  expected  to  be  ready  by  the  end  of  the  present  month. 
Payment  for  the  tran.sformers  is  said  to  have  been  made  in 
Swedish  currency.  The  transformers  already  completed  have 
been  inspected  and  approved  in  Stockholm  by  Soviet  experts, 
and  four  of  them  are  destined  for  erection  at  Kaschira,  about 
43  miles  from  Moscow,  while  the  others  are  for  a  step-down 
station  in  Moscow.  There  is  a  steam  power  station  at  Kas- 
chira where  local  lignite  is  used  as  fuel.  The  generation 
pressure  is  2.800  V,  which  is  raised  to  115,000  V,  and  nbouii 
12,000  kW  i.i  transmitted  to  Moscow,  whore  the  pressure  ia 
reduced  to  1,000  V.  The  weight  of  each  transformer,  in- 
cluding oil,  is  stated  to  be  about  29  tons;  they  have  been 
constructed  on  the  mantle  type,  which  possesses  great  power 
of  resistance  against  electrical  and  mechanical  strains,  and 
they  are  the  first  which  have  hitherto  been  constructed  in 
Sweden  for  this  high  preasiire. 


Headers  uri'  incited  tu  sultmil  part ietilan  of  iiew  ur  imprnred  ileticet 
iiiul  apparutus,  which  luill  be  pMinlted  if  comidered  uf  sufficient 

interest. 


Mosaic  Fittings. 

A  type  of  fitting  which  is  quite  new  to  the  British  market 
has  been  introduced  by  the  Mosaic  Fittinq  Co.,  X/td.,  of  31, 
Newman  Street,  W.l.  It  is  made  in  the  shape  of  bowls, 
globes,  or  shades,  in  mosaic  patterns  composed  of  variously, 


Fig.  1.— Mosaic  Ptitings. 

shaped  pieces  of  coloured  glass,  which,  wa  understand,  ar« 
put  in  position  whilst  molten  or  plastic.  Obviously,  very 
beautiful  and  artistic  designs  can  be  produced  in  this  way, 
and  the  Ught  passing  through  them  gives  very  pleasing  effects. 
Examples  are  shown  in  fig.  1,  but  a  black  and  white  repro- 
duction naturaUy  fails  to  do  justice  to  the  originals. 

A  Traffic   Regulator. 

Mr.  Alexander  Zarki,  930,  W.  Temple  Street,  Loi  Angeles 
(Cal.),  U.S.A.,  has  sent   us  some   particulars  of  his  traf^c- 


FiQ.  2.— Traffic  Regulator. 


regulating  device  which,  he  states,  has  already  been  employed 
with  success.  This  regulator  consists  of  a  pedestal  mounted 
on  a  box.    On  the  top  of  th«  pedestal  is  a  glass  glolie.  con- 


242 


THE     ELECTRICAL     REVIEW.    [Vol.  so.    No.  2,282,  August  19,  1921. 


tuning  a  lamp,  on  which  are  painted  four  circles — two  red 
ones  bearing  the  word  "  Stop."  and  two  green  ones  in  which 
the  word  "  Go  "  apfiears.  The  box  at  the  pedestal's  base 
contains  dry  cells  or  accumulators.  Fixed  half  way  up  the 
pedestal  is  another  box  containing  an  adjustable  clockwork- 
operated  timing  device  which  operates  small  contactors  w bich 
are  housed  in  the  column  between  the  clockwork  box  and 
the  globe.    The  globe  does  not  revolve  but  turns  and  reverses 


Fig.  3.— Clockwork  Mechanism. 


in  periods  depending  upon  adjustment.  If  desired,  the  one 
control  can  be  employed  for  operating  other  synchronised 
lights  by  means  of  relays.  The  column  is  shown  in  tig.  2. 
Fig.  3  illustrates  the  clock  mechanism.  The  contactors  are 
eeen  mounted  on  a  shaft  revolved  by  the  "  .second  "  movement 
of  the  clock;  these  dip  into  mercury  in  which  the  terminal 
•crews,  seen  at  the  side,  are  immersed.  The  inventor  statea 
that  if  overhead  trolley  wires  are  already  in  existence  tha 
device  can  be  inverted  and  suspended. 


CORRESPONDENCE. 


Ltttert  received  by  m  after  6  P.M.  ON  TOBSDAY  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  iVc  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Oil  Consumption  and  Prices. 

In  your  issue  of  July  '29th  we  note  that  your  correspondent. 
Mr.  E.  F.  Butler,  refers  to  the  lubricating  oil  consumption 
of  the  Vickers-Petters  oil  engines.  A  comiiiirison  is  made  of 
the  performance  of  a  1.000-h.p.  engine  using,  according  to 
the  statement  in  the  Daily  Mail,  -1,000  gallons  of  lubricating 
oil  in  the  course  of  a  year's  working,  and  a  1,000-kW  turbine 
using  350  gaUons. 

The  Vickers-Petters  oil  engine  is  made  in  sizes  up  to  500 
b.h.p..  and  within  that  range  great  economies  can  be  shown  in 
compari.son  with  steam  engines.  It  does  not,  however,  profess 
to  enter  iato  competition  with  large  turbines  such  as  the 
1,000-kW  set  referred  to  by  Mr.  Butler.  A  turbine  certainly 
has  the  advantage  of  only  requiring  to  make  up  for  lost  oil 
due  to  leakage  and  atomisation. 

As  a  matter  of  fact  the  new  Vickeis-Petters  oil  engine  is 
lubricated  on  a  patent  system  which  effects  a  great  economy  of 
oil.  and  makes  the  comparison  favourable  with  Diesel,  hori- 
zontal, and  other  typ<'s  of  oil  engines.  The  lubricating  oil 
consumption  on  an  average  amounts  to  0.006  pint,  or,  say, 
3  grams  per  b.h.p.  per  hour. 

For  Vickers-Petters,  Ltd., 

G.  B.   Petter,   Director. 

Ipswich. 
AiiguBt  nth,  1921. 


Country  House  I.ightinf;  Plant. 

Mr.  Taunton's  very  able  and  interesting  article  in  your  last 
week's  issue  shows  some  a!  the  disadvantages  of  automatic 
and  semi-automatic  electric  lighting  sets,  but  I  do  not  think 
he  gives  enough  emphasis  to  the  fact  that  even  the  largest  of 
these  sets  is  too  email  for  quite  moderately  sized  country 
houaea.  The  average  owner,  usually,  has  no  idea  hnw  much 
light  and  power  he  needs  imtil  the  plant  has  been  installed  : 
then,  as  his  ideas  and  experience  increase,  he  proceeds  to  add 
lights  and  accessories  to  the  installation  without  any  thought 
as  to  the  size  of  his  plant.  This  becomes  overloaded  and, 
finally.  "  gives  up  the  ghost."  .greatly  discrediting  electric 
light  in  the  neighbourhood.  The  only  way  to  avoid  this  in  to 
install  ample  engine  and  dynamo  capacity  at  the  beginning. 
Tte  battery  is  not  so  important.  a«  it  can  be  worked  con- 
tinnoasly  at  full  load  with  less  harm,  in  the  long  run,  than  an 
oil  engine. 

If  the  3-b.h.p.  set.  which  Mr.  Taunton  favouri,  ia  viewed 
from  this  (t^dpoint,  it  does  not  show  up  very  well,  and  I 


should  doubt  very  much  if  it  would  be  adequate  for  a  50-light 
installation. 

Personally.  I  have  found  that  an  installation,  comprising  a 
low-speed  horizontal  oil  engine,  a  dynamo,  battery,  and 
switchboard,  costs  very  little  more  than  these  3-b.h.p.  sets. 
Tlie  low-speed  set  is  certainly  more  difficult  to  start,  but  it 
can  easily  be  run  by  unskilled  labour.  Have  these  small  semi- 
automatic sets  been  installed  for  a  sufficient  number  of  years 
to  enable  a  satisfactory  estiiuute  of  their  ralialnlity  to  be 
formed? 

C.  E.  Atkinson. 

Bexlev. 
A^igust  15th.  1921. 


Tlie  Electrical  Trades  Union  and  Non-Union  Labour. 

Having  read  with  annoyance  the  attitude  taken  up  by  the 
above  Union  in  London  with  regard  to  connecting  up  installa- 
tions carried  out  with  non-union  labour,  the  writer  is  wonder- 
ing how  the  organisation  (or  disorganisation)  gained  its  great 
power.  By  experience  he  has  proved  that  it  certainly  isn't 
due  to  the  practical  qualifications  of  the  average  member  of 
the  E.T.U.  I  am  told  by  several  of  its  members  that  they 
joined  up  for  peace,  but  not  by  choice,  and  I  believe  that 
that  is  exactly  the  position  taken  up  by  the  minority  of  really 
practical  electricians  in  the  E.T.U.  I  am  also  surprised  that 
no  trade  test  is  carried  out  before  admitting  a  prospective 
candidate  or  "  would-be  "  electrician  as  a  member,  and  that 
anyone  who  comes  along  (or  is  dragged  along)  with  the 
slightest  knowledge  ot  electrical  work  is  admitted  a  member. 
My  information  has  been  furnished  by  so  many  members  of 
the  Electrical  Trades  Union  that  I  have  no  reason  to  doubt  it. 
I  also  think,  like  the  Electrical  Review,  that  sooner  or 
later  the  meddler  burns  his  fingers,  and  not  only  will  the 
E.T.U..  Ijondon,  one  day  have  its  lesson,  but  the  E.T.U.  as 
a  whole. 

Draugiitsman. 
.iugust  I5th.  19-21 . 

I  have  read  with  interest  your  editorial  comments  on  "  The 
E.T.U.  and  Kou-Union  Ijabour."  It  seems  clear  that  there 
is  something  radically  wrong  with  the  methods  adopted  by 
the  Union  to  protect  its  members,  as  it  has  never  enjoyed 
the  reputation  and  .status  of  the  A.S.E.  or,  later,  the  A.E.U. 
The  electrical  industry  is  flooded  with  all  sorts  of  intruders 
who  have  never  served  any  apprenticeship  at  all,  a  condition 
which  is  almost  absent  in  mechanical  engineering.  Can  you. 
Sirs,  or  any  reader,  explain  why  electric  wiring  is  included  in 
the  standard  recognised  course  to  qualify  for  a  regLstered 
plumber?  It  may  not  be  objectionable  for  a  firm  of  plumbers 
to  have  an  electrical  branch  so  long  as  it  employs  practical 
wiremen  or  electricians  to  do  the  work,  but  if  electricians  wers 
to  erect  gas  and  water  pipes.  &c..  I  think  the  plumbers  would 
have  something  to  say  against  it.  Until  all  this  is  stopped, 
it  is  doubtful  if  the  E.T.U.  will  ever  be  able  to  give  its 
members  the  protection  it  ought  to. 

Fair  Play. 

Aug^ist  ]3fft,  1921. 

Abnormal  Meter  Records. 

In  Une  with  Mr.  Southgate's  letter  in  your  issue  of  August 
.5th  on  the  above  subject,  I  quite  agree  that  it  is  very  difficult 
to  understand  how  the  readings  were  taken,  and  continued  to 
be  taken,  without  the  error  becoming  apparent  and  the  matter 
cleared  up. 

In  order  to  do  this,  more  information  and  details  are  re- 
quired from  India,  giving  a  complete  hst  of  readings  from 
January,   1920. 

I  am.  however,  perfectly  satisfied  that  a  mistake  was  made 
by  someone,  and  T  gave  what  I  considered  the  most  likely 
solution  on   the  data  supplied. 

One  other  solution  did  occur  to  me  which  would  only  be 
possible  if  the  "  records  "  were  kept  carelessly.  That  is.  that 
the  February.  lOSO.  readings  were  subtracted  from  the  March, 
1921,  readings,  thus  giving  a  year's  consumption,  instead  of 
one  month's. 

Assuming  that  the  summer  units  consumed  were  less  than 
the  winter  units  consumed,  the  total  units  shown  for  March. 
1921.  would  represent  a  year's  consumption  for  that  class  of 
consumer.  .\ny  change  of  meter  during  the  period  would, 
of  coiir.se,  kIiow  up  the  mistake. 

Still  it  is  just  possible,  and  it  certainly  would  account  for 
the   error  not   being   discovered   by   the  reader  who  took  the 
April,  1921.  readings,  assuming  the  mistake  was  made  by  the 
meter-reader  of  March.  1921.  in  line  with  my  solution. 
Pontvpool   fMon.V  Theo.  R.  Kernick 

.August  imi,  1921. 

Testing  and  Repairing;  Magnetos. 

A  controversy  upon  the  subject  of  magneto  repairs  is  about 
as  deep  as  one  upon  religion,  and  leads  to  the  same  place — 
usu.illy  nowhere.  Pobert  Bosch  is  rcnnted  to  have  termed  the 
magneto  "  a  box  of  tricks,"  and  this  would  appear  to  be 
borne  out  by  the  fact  that  no  electrical  genius  has  ever 
sttempt^d  a  work  of  any  great  proportions  on  the  subject. 
The  application  of  any  fixed  theory  in  magneto  repair  work  is 
as  abortive  as  the  application  of  theory  to  horse-racing.  It 
invariably  comes  "  unstuck." 
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With  regard  to  ball-race  "  pullers,"  the  writer  knows  of 
two  distinct  designs  in  everyday  use  which  are  infalUble, 
even  in  the  case  of  a  tight  race. 

Deahng  with  tlie  standardisation  of  magnet  tests,  there 
can  obviously  be  no  standardisation  of  test  until  we  have  a 
standard  magnet-steel  and  a  staniiard  magneto  design. 

Concerning  armature  tests,  the  invariable  practice  is  a 
stationary  teat  with  d.c.  supplied  from  an  accumulator  to  the 
primary  winding  with  trembler  action  (either  a  "  master  " 
tumbler  or  a  tumbler  actuated  by  the  magnetism  of  the 
core  itself).  This  is  a  totally  dillerent  state  of  affairs  from 
what  actually  happens  in  the  armature  under  working  condi- 
tions, where  the  current  is  a.c.  with  a  high  crest  voltage 
which  immediately  collapses  to  zero;  also  where  the  current 
is  solely  dependent  upon  the  strength  or  weakness  of  tht> 
magnets.  Why  not  start  from  the  other  end  and  apply  a 
h.p.  current  (with  a  spark  gap)  of  approximately  the  output 
voltage  of  the  machine,  to  the  secondary  winding?  This 
should  immediately  detect  an  earth  leakage,  k  bell  test  dis- 
poses of  any  doubt  as  to  continuity  of  windings. 

The  slip-ring  should  be  tested  with  the  same  h.p.  current, 
an  earth  "  search  "  lead  being  provided,  which  will  imme- 
diately detect  a  "  burn  out." 

The  only  hope  for  a  practical  condenser  test  is  a  compara- 
tive capacity  test  based  upon  manufacturers'  standards,  to- 
gether with  a  "  breakdown  "  test. 

The  only  really  positive  and  conclu.sive  "  running  "  test  is 
to  arrive  as  nearly  as  possible  at  road  conditions,  viz.  :  heat 
(approx.  120°  P.),  vibration,  and  speeds;  the  spark  itself  to 
occur  in  compressed  air — say,  at  100  lb.  pressure. 

Although  an  ex-Service  electrician  my.self,  and  having  had 
experience  of  i.e.  ignition  under  very  adverse  conditions  in 
Prance,  1  can  scarcely  agree  with  Mr.  J.  H.  Owen,  for,  per- 
sonally, I  found  the  average  Service  electrician  with  a  mag- 
neto in  a  similar  predicament  to  the  proverbial  "  cow  with  a 
musket." 

Leytonstone,  August  lith,  lO'il.  J.  Perry. 


ELECTRIC     HEATING     BY     "MEAT 
ACCUMULATION." 


The  following  notes  are  abstracted  from  a  translation  of  a 
lecture  by  Herr  Paul  Beuttner  to  a  Society  of  Engineers  in 
Switzerland. 

After  preliminary  notes  on  the  high  cost  of  coal  in  Switzer- 
land and  the  po-ssibilities  of  water-generated  electric  power 
for  heating,  and  even  steam  raising,  kiln  firing,  &c.,  particu- 
.  larly  during  hours  of  light  load,  the  lecturer  referred  to 
electric  heat  accumulation.  Accumulator  stoves  are  now  made 
according  to  three  different  systems  :  1.  Heat  accumulation 
by  means  of  hot  water.  When  the  water  is  heated  to  120 
deg.  C.  and  cooled  down  to  40  deg.,  an  accumulating  capacity 
of  71,000  heat  units  is  produced  per  cubic  metre  of  accumu- 
lator storace  capacity.  '2.  Heat  accumulation  in  the  form  of 
steam  with  a  13-atmosphere  presisure.  When  cooled  down 
from  190  deg.  to  110  deg.,  an  accumulating  capacity  of  68.000 
heat  units  is  produced  per  cubic  meter  of  accumulator  storage 
capacity.  .S.  Heat  acenmulation  in  a  solid  block,  heated  to 
n  temperature  of  500  deg.  When  cooled  duwn  to  200  deg. 
an  accumulating  capacity  of  90,000  heat  units  is  produced  per 
cubic  meter  of  accumulator  storage  capacity. 

The  accumulator  stoves  constructed  by  Herr  Pa 'd  Beuttner 
are  based  on  the  principle  of  heat  accumulation.  The  heating 
stoves  at  present  in  use  require  during  a  short  space  of  time 
R  large  amount  of  electricity,  particularly  in  the  morning  and 
evening;  this  is  a  great  drawback  on  technical  frnunds.  The 
modern  accumulator  stove  is  continuously  heated  for  1.5  honrn 
'excepting  the  hours  during  which  the  energy  is  used  for 
lichtinc).  The  rate  of  use  of  electricity  during  the  time 
mentioned  is  sm^ll.  and  the  fempemture  available  in  the 
Ktove  is  so  hich  that  at  any  time  meals  can  be  cooked.  Ex- 
nerimenta  which  were  made  under  the  s\it)ervision  of  the 
Swiss  Electrical  Society  proved  that  the  following  amounts 
nf  electricitv  were  used  for  cooking  the  meali  of  an  average 
larce  family  :  — 

For  the  morning  meal   ...         ...         O.STkWh. 

For  the  mid-day  meal 3.00  kWli. 

For  the   evening   meal I.O.'^kWh. 

Amount  allowed  for  losses  in  current  .        fi-WkWh. 


Total  ...  12.32  kWb. 
In  r>ddition.  water  is  heated  at  the  same  time  for  washinB 
no.  Thi''  consumption  of  12. .32  VWh  entails  a  demand  rnt« 
of  0  S  VW  durinr  l-'i  hours  (outside  of  the  time  durine  which 
electrici+v  is  used  for  h'cVitina).  In  this  wny  it  is  nos=ihle  to 
attach  the  acrnmulator  Rt.rives  to  anv  circuit  used  for  liehtinc 
nur'i'^-e.=  .\t  rntes  charped  in  Zurich,  tbe  -actual  cost  ner  dov 
JR  1.2.5  fr.  where  elecMci^v  is  used  direet.1v  for  cookinp  the 
meala  of  an  average  farii''v  ■  where  used  in  nn  n-'cumnlnt'-ir 
dtove  the  cost  would  he  0  70  fr.  ner  dnv;  or.  ns^nminrr  a  nieht 
enefv  price  of  *>  cts  'he  cor'  with  no  nc-nmulntor  st<^ve 
would  h«  reduced  to  0.46  fr.    These  accumulator  stoves  can 


be  arranged  to  burn  wood  or  coal,  in  case  the  power  is  cut 
off  owing  to  a  scarcity  of  water  or  other  reasons.  These  stovei 
are  heated  by  warming  rods  of  silicium  carbonate.* 

The  use  of  electricity  for  heating  has  spread  rapidly  in  cer- 
tain industries,  particularly  in  the  case  of  baking  ovens. 
These  ovens  are  also  made  to  use  the  silicium  carbonate  rods. 

Every  variety  of  baking  oven  is  a<laptable  for  electrical 
heating.  The  alterations  necessary  can  be  carried  out  in  a 
few  days,  and  in  such  a  way  that,  although  it  is  intended 
to  use  electricity  regularly,  the  oven  may  be  stoked  witn  coal 
or  wood  should  it  be  found  necessary. 

The  electricity  supply  undertaking  in  the  Lyons  (France) 
district  has  now  agreed  to  a  special  tariff  (about  Jd.  per  unit) 
for  heat  accumulating  appUances  operated   during  the  night. 


THE     THIRD     FACTOR     IN     PRODUCTION, 


•  H.D.A.,  No.  15». 


A  LECTURE  which  attracted  considerable  interest  was  given 
at  Birmingham  some  time  ago  by  Mr.  F.  L.  Impey.  manag- 
ing director  of  Messrs.  Moreland  &  Impey,  Kalamazoo  Works. 
Northfield.  on  "  Management's  Responsibility  for  Restriction 
of  Output."  The  meeting  was  representative  of  the  Birming- 
ham branches  of  four  staff  trade  unions — the  Society  of  Tech- 
nical Engineers,  the  Electrical  Power  Enuineers'  Association, 
the  Association  of  Engineering  and  Shipbuilding  Draughtsmen, 
and  the  National  Foremen's  .Association— and  was  presided 
over  by  Mr.  W.   Wilson.   M.I.E.B. 

In  the  course  of  his  address,  Mr.  Impey  said  that  any 
attempt  at  better  production  was  largely  dependent  upon 
management  for  success.  Management  he  defined  as  the 
third  leg  upon  which  industry  stood.  Capital  and  labour 
were  the  other  two.  neither  of  which  could  achieve  much 
unless  brought  together  by  the  brains  and  skill  of  manage- 
ment. It  had  become  customary  for  the  whole  of  the  blame 
for  under-production  to  be  thrown  upon  labour;  this,  however, 
was  false,  for  canital  and  management  could  regulate  produc- 
tion, whereas  labour  could  only  check  it.  It  had  been  sug- 
gested that  labour  refrained  from  blaming  management  for 
its  inefficiencv  because  of  its  fear  of  payment  by  results,  but 
he  believed  that  labour's  failure  to  blame  management  had 
been  due  to  ignorance  of  the  actual  facts. 

Efficient  production,  he  urged,  was  recogni.sed  as  the 
.supreme  need  of  industry  to-day.  yet  everywhere  plant  and 
machinery  were  working  wastefully  and  not  yielding  enlEcient 
output.  Though  it  was  true  that  labour,  if  it  so  willed,  could 
increase  production  to  an  appreciable  extent,  most  of  the 
blame  for  the  present  backward  state  of  industry  was  attribut- 
able to  management  through  lack  of  organisation.  On  the 
other  hand,  certain  trade  unions  had,  during  the  war,  en- 
couraged their  members  to  re.?trict  output,  and  this  had  been 
reflected  in  the  work  of  large  bodies  of  men.  Capital  could 
only  overcome  the  hostilitv  of  labour  by  taking  workpeople 
into  its  confidence  in  a  iust  and  open  manner. 

Mr.  Tmpev  gave  twelve  factors  as  being  responsihle  for 
poor  product^ion.  For  seven  of  these,  he  contended,  manage- 
ment was  directly  blameable ;  in  four  the  blame  was  shared 
by  management  and  labour,  and  only  for  the  remaining  one 
was  labour  responsible.  In  the  first  group  were  classified 
conge.stion  of  work  in  the  factory,  obsolete  machinery  and 
tiools.  unsuitable  materials,  bad  working  conditions,  frequent 
changes  in  design,  inadequate  costing,  and  bad  salesmanship. 
The  failure  in  ohsnletp  machinery  was  obvious,  but  there 
were  many  firms  which  could  not  afford  to  scran  their  plant. 
The  remedy  lay  then  in  working  su^h  machinery  to  the 
best  of  its  capacitv  and  making  renewals  gradually.  Conges- 
tion of  work  in  the  factorv  was  due  to  failure  to  take  iobs 
consecutively,  failure  to  collate  '•enuirements  for  a  inh  before 
cnmmenc'ng  it.  laek  of  space,  fi'^ing  machines  in  the  wronc 
place,  and  overworked  foremen.  The  cure  for  this  nas  general 
reorganisation  and  the  introduction  of  a  nlanninU  office.  When 
the  planning  office  functioned  properly  it  would  have  absolute 
control   of   the  factorv. 

The  remedy  for  unsuitable  materials  lav  in  efficient  store- 
keeping,  intelligent  purchasing  to  standard  specifications,  and 
th"  inspection  of  goods  on  arrival 

r>nrVneps.  dirt  nnd  d^mp.  poor  floors,  apd  narrow  stnir\^ay» 
were  cited  as  bad  conditiops  which  proved  the  woefiil  lack  o^ 
imagimtinn  among  the  factory  owning  classes,  who  had  not 
realised  thit  such  a  st.ate  of  things  not  onlv  W'  inhuman, 
hut  created  low  production  and  poor  quality.  These  thingi 
co"'d  be  remoyed  apd  lesseped  nt  ver'-  small  exnepse. 

Changes  ip  design,  the  lecturer  urged,  should  he  saved  and 
iptrnduced  when  the  output  was  sn  well  in  advapce  of  tho 
«e!Hpg  organisation  that  a.  temporary  fall  in  output  wonld 
have  no  serinus  consequences. 

As  to  inadeonnte  costing  few  firms  could  compare  tViejr 
(ftunl  output  v'ith  ifie  standai-d  output  that  could  have  been 
obtained  h;id  *hc  fnnctiops  nf  mnnagemept  and  labour  been 
exactly  cn-nrdipated.  A  cost  system  should  serve  as  a  test 
of  qenlitv  and  quantity,  and  should  as  far  as  possible  forecast 
the  future. 

On  the  Rub'Vct  of  bad  s-'lesmnn'ship.  the  sneaker  thought 
the   <n-irr<'V!i  of   a  business  depended   on  the  factorv's  maldne 

•  Silicon  carbide  ("  Silundnm  ")  or  silicon  oxycarbide? 
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»a  gmall  a  Tariety  of  artielei  as  possible,  and  the  salesman 
•elling  this  limited  number  in  large  quantities.  The  sales- 
man's aim  should  not  be  to  sell  the  highest  value  in  pounds, 
shillings,  and  pence,  but  the  largest  number  of  articles  his 
factory  could  economically  turn  out. 

In  the  second  group  untrained  workmen  constituted  the 
first  cause  for  low  production  and  discontent.  One  person 
should  be  responsible  for  engaging  all  staff  and  workpeople, 
for  seeing  that  they  were  properly  trained  on  arrival,  and 
for  the  education  and  comfort  of  all  the  employes. 

Excessive  reduction  in  hours  was  to  be  guarded  against. 
for  while  it  had  been  proved  that  a  gradual  reduction  often 
resulted  in  improved  efficiency,  a  drastic  reduction  was  a 
mistake,  in  that  it  did  not  give  management  or  labour  time 
to  readjust  themselves  to  new  conditions. 

Antagonistic  labour  was  the  third  factor  in  the  group. 
Labour  must  put  aside  the  past  mistakes  of  management,  and 
management  must  take  a  wider  and  more  humane  view  of 
the  demands  of  labour.  If  management  acted  the  nigger 
driver,  labour  would  remain  sullen  and  hostile,  and  might 
even  try  to  absorb  management  into  its  ranks  by  force.  But 
management  could  not  be  efficient  if  fettered  either  to  capital 
or  labour,  its  mentality  and  duties  were  quite  different,  and 
it  must  maintain  a  separate  entity,  nevertheless  meeting 
labour  in  a  friendly  spirit  in  all  disputes. 

Strikes,  declared  the  speaker,  could  only  be  avoided  by 
honourable  dealing   on   both    sides.     Management   could  nip 


disputes  in  the  bud  by  arranging  for  the  discussion  of  mattert 
in  which  it  and  labour  were  jointly  concerned.  Labour"! 
opposition  to  any  form  of  payment  by  results  was  due  to  the 
past  unfairness  and  laziness  of  management  in  handling  the 
work. 

It  was  now  a  commercial  axiom  that  poor  service  wai 
suicidal  to  industry.  The  true  product  of  labour  was  skilled 
work.  Labour,  then,  should  encourage  the  useful  and  elimi- 
nate the  wasteful,  and  should  put  itself  in  a  position  to 
demand  the  best  price.  Trade  unions  should  have  a  research 
department  to  study  the  methods  of  payment,  and  they  should 
at  least  share  the  responsibility  of  promoting  a  wages  system 
which  would  bring  about  economy  in  production. 

Concluding,  the  IcL-turer  said  he  looked  forward  to  the  time 
when  management's  responsibility  would  be  recognised  by 
the  public.  Old  prejudices  must  be  overcome,  capital,  labour, 
and  management  must  'pull  together  for  a  better  state.  His 
chief  fear  was  the  hot-heads  on  each  side,  but  surely  there 
were  enough  level-headed,  peace-loving  men  to  bring  about  the 
changes  in  organisation  that  were  necessary  for  the  evolution 
of  industry  alongside  of  the  security  and  well-being  of  labour. 

That  the  lecture  had  provoked  much  keen  thought  wai 
evidenced  by  the  discussion  which  followed.  A  representative 
of  each  society  spoke,  and  several  members  of  the  audience 
expressed  their  appreciation  of  Mr.  Impey's  address,  one 
characterising  it  as  the  laying-down  of  first  principles  for  the 
reorganisation  of  the  industry  of  the  country. 


BUSINESS    NOTES. 


Bankruptcy  Proceedings. — C.  H.  Steel,  electrical  engineer, 
1,  l^elson  Square,  iiradlord. — Last  day  for  proofs  for  dividend 
August  27th.  Trustee,  Mr.  E.  Uwen.  U.R.,  117,  St.  Mary's 
Street,  Cardifi. 

J.  VV.  Gladwin,  electrical  engineer,  Meersbrook,  Sheffield. — 
Last  day  for  proofs  for  dividend  August  ■27th.  Trustee,  Mr. 
C.  Turner,  165.   Norfolk  Street,   Bhellield. 

C.  T.  Staxton  (Southern  Electrical  Engineering  Co.).  25, 
Beckenhajn  Koad,  Peuge. — First  and  final  dividend  of  7id.  in 
the  £  payable  August  29th  at  the  Official  Eeueiver's  offices, 
133,  York  Road,  S.E.  1. 

Company  Liquidations Portable  Electric  Motors  (1919), 

I/TD. — In  the  summary  of  the  statement  of  affaiis  the  gross 
babilities  stand  at  ±'22,857,  estimated  by  the  officers  ot  the 
company  to  rank  at  ±'11,114.  The  estimated  total  assets  are 
£17,987.  less  ±73  preferential  creditors  for  rates,  taxes,  &c. 
The  estimated  amount  available  to  meet  the  claim  of  debenture 
holders  is  ±'17.914.  From  this  there  are  deducted  loans  on 
debenture  bonds  secured  on  the  assets,  ±10,409.  The  estimated 
amount  to  meet  unsecured  creditors  (subject  to  cost  of  liquida- 
tion) is  ±7,504,  leaving  an  estimated  deficiency  of  assets  to 
meet  the  liabilities  of  the  company,  subject  to  the  cost  of 
Uquidation,  of  ±3.609.  The  statement  as  regards  contribu- 
tories  shows  a  total  deficiency  of  ±30,962.  It  appears  that 
the  company  was  registered  as  a  private  company  on  April 
3rd,  1919.  with  a  nominal  capital  of  ±50,0U0  in  ±1  shares, 
its  objects  being  to  acquire  and  carry  on  the  business  of  manu- 
facturers of  portable  electric  motors  for  cutting  metals,  stone, 
&c.  The  first  directors  were  George  Fryer  and  Lord  Clifford 
of  Chudleigh.  The  latter  resigned  in  July.  1919.  H.  E.  Sadd. 
F.  Bright,  and  C.  de  F.  Myburgh  were  appointed  directors  in 
July.  1919,  and  resigned  in  February,  1920.  John  Cooper 
and  Stanley  Lingard  were  appointed  in  February.  1920.  No 
remuneration  was  fixed,  and  none  apjx-ars  to  have  been  paid. 
Fryer  was  appointed  managing  director  in  April,  1919,  with 
a  salary  of  ±12  per  month,  and  ceased  to  act  as  such  in  Feb- 
ruary, 1920.  from  which  date  Cooper  acted  as  managing 
director.  No  remuneration  was  fixed  at  the  time  of  Cooper's 
appointment,  but  according  to  the  minutes  he  and  Fryer  were 
to  receive  ±500  per  annum  for  their  services  as  from  October 
Ist,  1920,  but  nothing  appears  to  have  been  paid  to  them  on 
this  account.  Fryer  states  that  he  was  the  inventor  of  a 
portable  electric  motor  for  cutting  metals,  stones,  &c., 
that  he  sold  the  patent  to  a  company  called  "  Portable  Electric 
Motors,  Ltd.,  for  a  consideration  of  ±1,500  in  fully-paid-up 
shares,  the  remaining  capital  of  that  company,  ±1,000.  being 
issued  to  cash  subscribers,  and  that,  with  a  view  to  exploiting 
the  patent,  a  new  company  was  formed.     On  December  30th. 

1918.  an  agreement  was  entered  into  between  the  shareholders 
of  the  old  company  and  Miss  Nona  Small,  for  and  on  behalf 
of  the  new  company  then  about  to  be  formed,  which  provided 
that  each  shareholder  of  the  old  company  should  receive  ten 
shares  in  the  new  company  for  each  share  in  the  old  com- 
pany; this  agreement  was  adopted  by  the  company  on  April 
17th.  1919,  and  25,000  shares  were  issued  to  the  i^hareholders 
of  the  old  company.    By  a  further  agreement  dated  April  17tb. 

1919.  between  the  old  company,  its  liquidator,  and  the  new 
company,  the  laft<T  acquired  tlie  goodwill  and  assets  of  the 
business  of  the  old  corap:iny.  including  the  letters  patent  in 
connection  with  the  invention  connected  with  the  portable 
electric  motor  previously  referred  to.  The  consideration  was 
fixed  at  ±1.(X)0  payable  out  of  profits  only,  but  as  no  profits 
were  made  no  part  of  the  consideration  had  be^n  paid.  The 
company  entered  into  contracts  with  one  H.  P.  Girling  for 
the  supply  of  motors  and   drills,  which  continued   down   to 


October,  1920,  when  the  directors  decided  that  it  would  he 
better  lor  the  company  to  manufacture  its  own  motors  and 
drills.  For  this  purpose  the  company  acquii'ed  from  Gu-ling 
land,  buildings,  and  machmery  for  a  consideration  of  ±4,500. 
payable  as  to  ±2,500  m  cash  and  2,000  fully-paid-up  shares  of 
the  company.  Additions  were  made  to  the  buildings  at  a  cost 
to  the  company  of  about  ±2,000.  On  June  16th,  1920.  a  de- 
benture was  issued  to  secure  a  loan  of  ±5,000,  and  on  October 
21st,  1920.  further  debentures  for  ±10,UUO  were  issued  for  the 
purpose  of  paying  off  the  above-mentioned  debenture  of  ±5,000 
and  to  secui'e  an  overdraft  and  moneys  to  be  advanced  by  the 
company's  bankers.  Cooper,  who  has  financed  the  company 
to  the  extent  of  about  ±3,500.  had  control  of  the  company's 
factory,  and  states  that  he  aimed  at  manufacturing  500  motors 
and  drills  and  ordered  the  necessary  material  for  that  number. 
The  company,  however,  appears  to  have  been  hampered  by 
want  of  capital,  and  on  March  24th,  1921,  the  debenture 
holders  appointed  R.  B.  Petre,  chartered  accountant,  of  11, 
Ironmonger  Lane.  E.C..  receiver  and  manager  on  their  behalf 
on  the  ground  that  execution  had  been  levied  upon  the  com- 
pany's property.  The  receiver  reports  that  he  is  not  yet  in 
a  position  to  state  whether  the  assets  will  realise  sufficient  to 
satisfy  the  debentures.  The  unsecured  liabilities  in  the  state- 
ment of  att'au's  ±8,981.  include  ±3.509  and  ±925  advanced  by 
Cooper  and  Lingard  respectively,  the  balance  being  mainly  in 
respect  of  goods  supplied.  The  partly  secured  creditor  for 
±3,393  for  work  done  and  goods  supplied  has  a  lien  on  acsets 
valued  at  ±1,260.  The  trading  account  lodged  with  the  state 
ment  of  affairs  shows  a  gross  loss  of  ±17.  Cooper  states  that 
this  is  accounted  for  by  the  fact  that  part  of  the  stock  has 
been  valued  at  less  than  its  actual  cost  to  the  company.  The 
directors  attribute  the  failure  of  the  company  mainly  to  th" 
slump  in  trade  and  lack  of  sufficient  capital.  Fryer  and 
Lingard  also  attribute  the  failure  to  the  over-purchase  of 
material,  but  Cooper  does  not  agree  with  this.  As  a  result 
of  the  meeting  of  creditors  and  contributories,  held  on  July 
19th,  1921,  the  Senior  Official  Receiver  has  become  liquidator 
of  the  company. 

Hudson's  Electrical  Engineering  Co.,  Ltd.— Meeting  of 
creditors  called  for  August  29th  at  the  Griffin  Hotel,  Boar  Lane, 
Leeds.     Mr.  M.  Bmmerson,  hquidator. 

Sdtton-in-Ashfield  Motor  &  Electrical  Engineering  Co.. 
Ltd.— Winding  up  voluntarily.  Liquidator,  Mr.  J.  Keetley, 
King  John's  Chambers,  Bridlesmith  Gate,  Nottingham. 

Oldham,  Ashton  &  Hyde  Electkio  Tramways,  Ltd.— 'Wind- 
ing up  voluntarily.  Liquidators,  Mr.  P.  M.  Rossdale  and  Mr. 
T.  H.  Underbill.  8.8.  Kingsway.  W.C.  Meeting  of  creditors 
called  for  August  26th. 

Dissolutions  of  Partnership.— Hartland  &  Ridgway,  elec- 
trical and  mechanical  engineers,  286,  Monument  Road.  Lady- 
wood.  Birmingham.  Mr.  H.  Hartland  and  Mr.  V.  T.  Ridgway 
have  dissolved  partnership. 

Kilburn  Magneto  &  Engineering  Co.,  electric  magneto  and 
general  engineers  and  dealers  in  electric  lamps,  238,  High 
Road,  Brondesburv.— Messrs.  F.  Giladjian  and  E.  J.  I^ord  have 
dissolved  partnership.  Debts  will  be  attended  to  by  Mr.  E.  J. 
Lord. 

Trade  Announcements.— Messrs  Perry,  Savage  <fc  Co- 
electrical  engineers  and  power  .specialists,  have  opened  pre- 
mises at  28.  Conway  Street,  Birkenhead. 

Messrs.  Smith  &  Gill,  electrical  engineers  and  contractors, 
have  opened  new  showrooms  at  46.  Cross  Street.  Nelson.  _  'We 
are  informed  that  Mr.  A.  Smith  is  now  the  sole  propnetor 
of  the  businesB. 
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Messrs.  Ponsfoud  &  MacHardy,  Ltd.,  are  opening  a  branch 
at  165,  High  Street,  Arbroath,  on  September  1st,  and  they 
wish  to  receive  price  lists  and  catalogues  from  manufacturers, 
factors,   &c. 

Catalogues  and  Lists. — Messrs.  Marryat  &  Scott,  Ltd., 
28,  Hattuu  Garden,  E.G.  1. — A  catalogue  which,  in  addition 
to  details  and  prices  of  many  types  of  lifts  and  accessories, 
gives  a  great  amount  of  information  of  value  to  those  interested 
in  lift  euguieering.  'llie  first  part  of  the  publication  Ueals 
with  various  types  of  control  apparatus  such  as  switches, 
relays  and  control  panels.  The  winding  engine  is  treated 
of  very  fully,  such  details  as  gearing,  lubrication,  braking, 
&c.,  being  described.  The  choice  of  position  for  the  winding 
engine  is  discussed,  and  helpful  suggestions  are  made.  The 
last  part  before  the  catalogue  proper  describes  various  kinds 
of  care  and  explains  the  methods  of  calculating  the  total  cost 
of  an  installation.  A  number  of  ordering  codes  is  given.  The 
book  (which  has  84  pages)  is  profusely  illustrated,  the  coloured 
views  of  a  number  of  cars  and  enclosures  being  especially 
excellent.  The  producers  claim  that  a  study  of  this  volume 
will  enable  any  engineer  to  design  his  own  installation. 

Messrs.  John  Phillips  &  Co.,  166,  Walworth  Road,  S.E.  17. 
— An  illustrated  leaflet  giving  details  and  prices  of  curved 
hack-saw  blades. 

Messrs.  Landis  &  Gyr,  Ltd.,  Windmill  Road,  Hampton 
Hill,  Middlesex. — .^n  illustrated  leaflet  deahng  with  patent 
induction-type  indicating  wattmeters. 

Metropolitan-Vickers  Electrical  Co.,  Ltd.,  Trafford  Park, 
Manchester. — Circulars  Nos.  1, '266/1  and  2,  giving  very  com- 
plete details,  with  illustrations,  of  large  oil  circuit-breakers 
for  extra-high  pressures.  Also  a  reprinted  article  from  the 
"  Metropolitan-Vickers  Gazette  "  containing  valuable  informa- 
tion on  the  breaking  capacities  of  oil  snitches  and  circuit 
breakers   (Circular  No.  1,254/1). 

The  Scn  Electrical  Co.,  Ltd.,  118  and  120,  Charing  Cross 
Road,  W.C.  2. — Five  illustrated  pamphlets  dealing  with  the 
"  A.B.C."  "  electric  laundress  "  and  ironer.  One,  "  The 
A.B.C.  of  wash-day,"  points  out  advantages  and  gives  some 
useful  operating  details. 

Messrs.  E.  P.  Allam  &  Co.,  107-109,  Gray's  Inn  Road. 
W.C.  1. — Monthly  Stock  List  No.  11,  giving  particulars  of 
d.c.  motors  rated  at  from  1  to  50  h.p. 

Simplex  Conduits,  Ltd.,  Garrison  Lane,  Birmingham. — 
"  Disposal  List,"  No.  880,  giving  prices  and  illustrations  of 
electric  heating  and  cooking  appliances. 

For  Sale. — Urmskiik  Board  of  Guardians  invites  offers  for 
one  50-b.h.p.  National  gas  engine  coupled  to  a  220-V  VVitton 
multipolar   dynamo. 

By  direction  of  the  Disposal  Board,  Messrs.  Puller,  Horsey, 
Son  &  Cassell  will  sell  by  auction  on  September  6th,  at  Pur- 
fle«t,  plant  and  machinery,  including  generating  sets,  electric 
winches,  &c.  Mes.srs.  H.  &  R.  L.  Cobb  will  sell  by  auction  on 
August  29th  and  following  days  at  H.M.  Explosive  Factory, 
Lower  Hopepoint,  Clill-at-Hoo,  Rochester,  machinery,  plant, 
general  stores.  &c.,  including  generating  sets,  electric  motors, 
wire  and  cable,  fittings,  &c. 

Messrs.  Thomas  Whitfield  &  Son  will  sell  by  auction  on 
September  6th  and  followLug  days  at  the  Shawbury  Aero- 
drome, near  Shrewsbury,  the  whole  of  the  electric  light  and 
power  plant,  165  buildings,  fittings,  stores,  &c.  For  full  parti- 
culars see  our  advertisement  pages  to-day. 

Wages  Reductions  at  Dowlais. — Fitters  and  turners  at  the 
Dowlais  works,  Cardiff,  have  accepted  a  reduction  of  30s.  on 
their  former  wages  of  £6  a  week,  and  agreed  to  a  further  cut 
of  58.  later  on. — Times. 

produce  for  Germany  on  Nine  Months'  Credit. — Interesting 
details  have  reached  us  regarding  the  long-credit  transactions 
which  were  arranged  for  the  export  of  wool  and  hides  from 
LTruguay  to  Germany.  Nine  months  was  the  term  accorded. 
Bills  at  270  days  were  drawn  on  the  Deutsche  Bank  at  Berlin 
to  the  order  of  the  German  Bank  of  Montevideo,  the  currency 
being  Uruguayan  gold  pesos.  The  drafts  were  accompanied 
by  B/L's,  invoices,  insurance  policies,  and  all  other  docu- 
ments relative  to  the  shipments  of  uool  and  leather.  The 
German  Bank  of  Montevideo  discounted  the  drafts  at  the 
Bank  of  the  Republic  at  the  rate  of  6  per  cent,  per  annum, 
the  latter  sending  them  to  its  Berlm  correspondent  for  accept- 
ance. Directly  the  bills  were  accepted  the  shipping  documents 
were  forwarded  to  the  Deutsche  Bank. 

Coal  V.  Oil. — Tests  carried  out  at  the  Crown  Point  power 
station  of  the  Leeds  City  Council  indicate  that  oil  fuel  can 
only  complete  with  coal  if  it  costs  57s.  per  ton  with  coal  at 
36s.  per  ton,  or  57s.  with  coal  at  37s.  6d. 

F..D.A.  Activities. — The  British  Electrical  Development 
Association  has  pressed  into  the  service  of  electricity  that 
popular  modern  vehicle  of  fiction,  the  short  story.  "  The 
Awakening  of  Peterkin  "  (E.D.-'V.,  182)  tells  of  a  salesman  who 
was  galvanised  into  activity  and  "  brought  olT  "  a  big  "  deal  " 
by  the  enthusiasm  of  his  wife  for  electrical  methods.  Cherchcz 
la  femme  ! 

Copper  and  Lead  Prices. — Messrs.  F.  Smith  &  Co.  report 
August  16th  :  Copper  (rlectnilytic)  bars,  £76.  10s.  increase. 
Ditto,  electrolytic  sheets,  ±'145  iOs.,  10s.  increase.  Ditto,  elec- 
tric wire  rods,  £92,  10s.  increase.  Ditto,  H.C.  wire, 
119/16d.,  l/16d.  increase.  Messrs.  James  iV  Shakespeare  re- 
port August  16tb  :  Copper  bars  (best  selected)  sheet  and  rods, 
£1(@,  £2  decrease.  English  pig  lead,  £24  ISs.,  Ss.  decrease 
on  lart  week'i  figurei. 


Electrical  Wages  reduced  in  America. — A  wage  reduction 
affecting  12,(JU0  employes  ol  the  Oeueral  Electric  Co. 'a  platil 
is  announced.  The  cut  will  vary  according  to  the  several 
clas.ses  of  employes,  unskilled  workers'  wages  showing  the 
greatest  reduction.  The  announcement  followed  conferences 
uetueen  the  management  and  a  committee  of  employes  at 
which  means  to  assure  contmued  operation  of  various  depart- 
ments were  discussed. — henter's  Trade  Service,  Lynn,  Mass., 
August  4th. 

Book  Notices. — We  have  received  from  Messrs.  Mavor  and 
Coulson,  Ltd..  the  first  issue  of  a  magazine  which  is  to  appear 
monthly.  This  bears  the  title  '"  M.  &  C.  Machine  Minmg," 
and  is  devoted  exclusively  to  the  application  of  machinery  to 
the  economic  winning  of  coal;  it  claims  to  be  the  first  of  its 
kind.  In  this  first  number  "  Universal  "  coal  cutters  are 
dealt  with  fully,  and  notes  connected  in  various  ways  with 
machinery  in  mining  are  included. 

"  The  Journal  of  Industrial  Welfare,"  Vol.  m,  No.  8, 
August,  1921.  Price  9d.— Among  a  number  of  interesting 
articles  included  in  this  i.ssue  is  one  upon  the  artificial  lighting 
of  workshops  and  factories. 

"  Income  Tax  Up-to-Date."  By  H.  J.  Gully.  Published  by 
the  Financial  News.    Price  9d. 

Tlie  Times  issued  a  special  railway  number  on  Monday  last 
to  celebrate  the  end  of  Government  control  of  the  systems 
of  the  United  Kingdom.  There  are  numerous  interesting 
articles,  including  one  on  railway  electrification,  one  on 
equipment  arrears  that  have  to  be  met.  and  another  on 
signalling. 

"  MetropoUtan-Vickers  Gazette."  Vol.  VI,  No.  100.  July. 
19'21.  Price  Is.,  post  free. — Premier  place  is  given  in  this 
issue  to  a  description  of  the  visit  of  the  Prince  of  Wales  to 
the  Trafford  Park  works.  The  technical  articles  include : 
"  High  Efficiency  Steam  Turbines  ";  "  A.c.  Electrical  Equip- 
ment of  Mine  Haulages,"  by  Charles  E.  Raeburn ;  and  "  Break- 
ing Capacity  of  Oil  Switches  and  Circuit  Breakers,"  by  W.  A. 
Coates,    M.i.E.E. 

"  Liquid  and  Gaseous  Fuels."  By  V.  B.  Lewis  (pp.  xiv-t- 
354;  59  figs.).  London  :  Constable  &  Co.,  Ltd.  Price  ISs.  6d. 
net. 

British  Engineering  Standards  Association. — The  latest 
specification  iiNo.  iOi — 19-1,  is.  net)  issued  by  the  Associa- 
tion lays  down  standards  for  tramway  tires. 

i'he  profile  of  tread  and  flange  originally  standardised  and 
issued  in  the  British  Standard  Specmcation  for  'Xramway 
Rails  in  1903  has  been  retamed,  but  in  place  of  the  varymg 
widths  of  trre  then  provided  to  suit  the  British  Standard 
Sections  Nos.  1  to  5,  one  uniform  width  has  been  adopted 
suitable  for  rails  havmg  a  tread  of  2J  in.,  wiiich  dimension, 
we  understand,  is  being  recommended  for  tfie  revised  rail 
sections  now  under  consideration  and  approachmg  issue.  Ibis 
width  is  that  of  the  B.S.  Section  No.  4,  probably  the  most 
extensively  used  of  the  standard  bections.  Three  diameters  of 
tire  are  provided  for,  namely,  32  and  o3  in.  (with  thicknessea 
of  2i  and  3  in.  respectively)  for  tramway  drivmg  wheels,  and 
22  in.  (with  a  thickness  of  2i  in.)  lor  pony  wheels,  and  ther 
plate  attached  to  the  specification  gives  the  finished  sizes  of 
these  and  the  rolUug  allowances  for  machining. 

Electricity  in  the  Textile  Industry. — Mr.  Arthur  Charles, 
managing  director  of  Components,  ijtd.,  of  Burnley,  told  a 
Burnley  gathering  last  week  that  electrical  plant,  correctly 
installed,  was  saier  than  any  other  agent,  and  it  was  a9 
economical.  He  pointed  out  that  in  lyiO,  998  consumers  in 
Burnley  paid  for  3,'249,'287  units,  as  compared  with  3,000 
consumers  and  7,591,107  units  last  year.  Conn.  L.  Thornber, 
a  prominent  cotton  manufacturer,  said  the  apphcation  of 
electricity  to  textiles  was  all  a  question  of  cost.  So  far  as  he 
could  gather,  electricity  for  mill  power  could  not  be  Bupphed 
cheaper  than  steam  could  be  produced.  Electricity  would 
have  to  be  produced  under  at  id.  per  unit  to  be  profitable  in 
the  running  of  cotton  mills,  though  he  was  prepared  to  admit 
that  electricity  would  ensure  a  better  and  steadier  drive. 

Mr.  J.  Holden,  chairman  of  the  Electricity  Committee, 
stated  that  electricity  was  produced  in  Burnley  more  cheaply 
than  in  most  places  in  the  cjuntry.  In  fact,  there  were  only 
eight  towns  in  England  where  it  was  produced  at  lower  cost. 

New  Italian  Company. — La  Society  d'Eletricitti  de  la 
Veuezia  is  the  name  of  a  new  company  which  has  recently 
been  organised  in  Padu.t  with  a  capit;il  of  10,CKX),000  lire. 

Applications  ior  British  Trade=niarks. — .Appended  is  a 
summary  of  the  recent  appUcations  for  British  trade-marks  in 
respect  of  goods  and  productions  connected  with  the  electrical 
trades  and  industries  :  — 

I'he  Limpet  Magnetic  Hand  Lamp  (lettering  and  design). 
No.  414,667,  Class  J3.  Magnetic  hand  lamps.  Wilham  Bar- 
ton &,  Sons,  11,  Forrest  Load.  Edinburgh.     April  27th,  19'21. 

lustarter,  No.  414, (vil,  Cla.ss  8.  Electrical  resistance* 
adapted  for  use  with  induction  and  air  supply  pipes  of  in- 
ternal-combustion engines.  E.D.  Motors,  Ltd.,  Empire 
House.  175-6,  Piccadilly,  London,   W.     April  26th,  19'21. 

Supt-rforma,  No.  415,539,  Class  50.  A  preparation  of  ails 
for  electrical  insu'ating  purposes.  0.  C.  Wakefield  &  Co., 
Ltd.,  30-2,  Cheapside,   London,   E.C.     May  26th,  19-21. 

Bickite,  No.  415,435,  Class  40.  Covering,  insulating,  and 
like  material  manufactured  from  india-rubber.  Edwin  Rick- 
ard,  7,  Parkinson's  Chambers,  Hustlergate,  Bradford.    May 

Mtb,  im.. 


246 


THE    ELECTRICAL   REVIEW,   [voi.  88.  no,  2,282.  auoust  19,  1921, 


Lead. — Messrs.  James  Forster  &  Co.,  reporting  under  date 
.August  13th.  state  : — "  The.  intrinsic  position  is  unchanged. 
Consumers  have  boujrht  sparingly  and  export  i.s  quiet, 
although  France  is  still  a  buyer  this  week.  Arrivals  are  short, 
and  to  fulfil  July  contracts  a  heavy  call  has  been  made  on 
lead  in  store.  .  .  The  whole  of  the  Government  stock  of 
lead  has  been  disposed  of  privately.  The  Board  of  Trade 
returns  for  July  are  :  — 

Imports  12,718   tons 

Exports  2,04-2     ,. 


Taken  out  of   stores 


10,676 

88-2 


Total  left  for  home  consumption  ...    11,558     ,, 

Of  the  above,  8.011  tons  came  from  Spain." 

Swiss    Exports    of    Energy The    anger    of    the    Swiss 

Federation  of  Consumers  of  Electrical  Energy,  which  is  said 
to  be  composed  of  the  largest  customers  of  the  supply  works 
in  Switzerland,  has  been  aroused  by  the  fact  that  the 
Federal  Council  has  authorised  the  export  of  6,000  kW"  at 
an  exceedingly  low  price  to  the  Lonza  Electro-Chemical 
Works  at  Waldsput,  Gennany.  It  is  pointed  out  that  a  veto 
is  imposed  on  the  import  of  Swi.ss  carbide  into  Gennany,  and 
the  Federation  has  asked  the  Federal  Council  to  withdraw 
the  authorisation  in  question  until  Germany  removes  the  ob- 
stacles in  the  way  of  the  importation  of  Swiss  products  into 
that  country. 

Calcutta    Distribution     Pillars. — The  accompanying   illus- 
tration shows  one  of  a   large  number  of  distribution   pillars 


Calcutta  Distribdtion  Pillar  Fitted  with  Henley  Units, 

erected  in  Calcutta  by  the  Calcutta  E.S.  Corporation,  Ltd. 
They  are  fitted  with  Henley  patent  pillar  units,  and  one  of 
Henley's  durwans.  who  has  apparently  taken  paternal  in- 
terest in  the  erection  of  the  pillar,  is  shown  in  the  picture. 

Parcels  by  Air. — The  Postmaster-General  announces  a  re- 
duction in  the  rates  for  the  carriage  of  parcels  by  aeroplane 
to  Paris.  The  new  charges  range  from  Is,  6d.  for  packets 
weighing  up  to  1  lb.,  to  93,  9d.  for  parcels  of  11  lb.  weight. 

Swiss  Electro-Chemical  Production. — During  the  war  the 
output  of  German  electric  furnaces  was  strongly  developed, 
especially  by  power  stations,  electro-chemical  works,  and  the 
Tarious  groups  interested  in  lignite  mines.  So  long  as  coal 
was  cheap  those  industries  could  easily  compete  with  Swiss 
products,  not  only  in  Germany,  but  also  in  other  Continental 
countries.  A  serious  crisis  consequently  overtook  Swiss  pro- 
ducers, and  most  of  their  factories  were  closed  during  1920. 
Fortunately,  however,  the  high  price  of  imported  coal  re- 
sulted in  such  an  increased  production  of  hydro-electric  power 
all  over  Switzerland  that  the  electro-chemical  works  soon  began 
to  recover.  To  this  export  statistics  for  January  to  May  bear 
witness.  The  export  of  aluminium,  which  during  the  first 
five  months  of  19-20  averapod  only  406  tons,  rose  to  633  tons. 
This  figure  is  even  higher  than  the  average  of  1913,  The 
Swiss  export  of  calcium  carbido  amounted  in  1913  to  a  monthly 
average  of  S.^OOO  tons,  during  the  first  five  months  of  last  year 
to  only  283  tons,  but  in  January  to  May  of  1921  to  665  tons, — 
The  Timet  Trade  Supplement. 


Insulated  Conductors  in  Finland. — .\  petition  has  been 
presented  to  the  Finnish  Council  of  State  on  behalf  of  the 
engineering  firms  of  Zitting  &  Co.  and  the  Finnish  Cable 
Works  Co.,  asking  for  an  increase  to  be  made  in  the  import 
duties  on  insulated  electrical  conductors,  as  the  Finnish 
makers  in  this  branch  are  unable  successfully  to  compete 
with  German  works.  It  is  stated  that  the  duties  on  these 
conductors  are  7i  times  greater  in  Germany  than  those  ap- 
plied for  the  protection  of  the  Finnish  works. 


Foreign    Trade.      July    Figures.— The    following    were    the 
vahus  of  iui]iorts  and  exports  of  electrical  goods  and  machinery 
Iniiiiir  July.  1921  : 

Jul;/.                                    7  months,  1921. 
1 92 1 .            Inc.  or  dn:         Iiii:  or  dec. 
I.MPOKTS.                             £                              £                               £ 

Electrical  goods.  &c. 

.Machinery 

Electrical  machinery 
(included  above) 
Exports. 

114.752 

8.53.707 

.-..-..921 

-  27..506 

-  835,613 

-  39.319 

+     616,796 

-  3.053.190 

—  94.191 

Electrical  goods.  &c. 

Machinery 

Electrical  machinery 

(included  above) 

Re-expokts. 

1,157.591 
6.130,712 

407.9.-.4 

+     192.755 
-1.213.345 
+     205.992 

+    2.617,920 
-M  6,084.117 
-f    1,714,806 

Electrical  goods.  &c. 

Machinery 

Electrical  machinery 
(.included  above; 

12.775 

112.315 

4.267 

-1-        1.688 
—      42.814 
+        2.318 

-f-        81009 
-     200,163 
+         7,34.'> 

Austrian  Electrical  Industry. — The  Economic  Review, 
quoting  the  Ncue  Freie  Fresse  for  July  17th,  says  that  the 
latest  reports  regarding  the  state  of  the  German  electrical  in- 
dustry are  somewhat  pessimistic,  but  this  is  no  doubt  due  to 
the  disturbing  political  conditions  of  some  important  areas. 
The  Austrian  industry  cannot  complain  of  any  lack  of  business. 
From  all  the  big  firms  come  cheerful  reports,  recording  an 
ameUoration  of  all  facilities  for  work  and  an  improved  quality 
in  the  work  done.  The  State  projects  for  the  electrification  of 
the  railways  are  in  full  progress,  and  orders  for  the  construc- 
tion of  water-works  under  the  partial  control  of  local  govern- 
ment authorities  become  increasingly  frequent,  while  there  is 
no  lack  of  private  orders  for  agricultural,  manufacturing  and 
household  purposes.  As  soon  as  the  projected  building 
schemes  are  put  into  operation  there  will  be  a  large  increase 
in  orders  for  all  kinds  of  household  installations.  Without  ex- 
ception, all  the  principal  firms  have  recently  greatly  increased 
their  capital,  e.g.,  the  Siemens-Schuckert  Werke  have  in- 
creased their  joint-stock  capital  by  Kr,  75  mill.,  making  a  total 
of  200  mill.,  and  the  A. E.G.  Union  Electrical  Co.  by  Kr,  100 
mill.,  making  a  total  of  225  mill.  This  is  not  due  only  to  in- 
creased price  of  materials  or  falling  off  of  the  exchange,  but 
chiefly  to  the  decision  of  German  parent  firms  to  enter  into 
clcser  relations  with  Austrian  establishments.  The  tendency 
to  close  Austro-German  collaboration  has  been  greatly  en- 
hanced by  the  application  of  the  "  Sanctions  "  against  Ger- 
many. The  introduction  of  the  Bill  for  the  favourable  treat- 
ment of  hydro-electric  enterprises.  gi\-Lng  special  exemptions 
to  the  electrical  industry  from  certain  taxes,  has  created  a  \  ^ry 
favourable  atmosphere. 

Japanese    Export   Trade. — Japanese  exporters   have  been 

agitating  for  Government  assistance  to  their  trade.  It  seems 
from  the  Board  of  Trade  Journal  that  at  a  combined  meeting 
of  Tokio  and  Yokohama  exporters,  which  was  attended  by 
the  Director  of  the  Commercial  Bureau  of  the  Department 
of  Agriculture  and  Commerce,  and  many  other  prominent 
persons,    the   following     resolutions  were    passed  :  — 

1.  That  the  Railway  Bureau  give  special  reduced  rates  and 
special   facilities   to   goods  destined   for  export. 

2.  That  the  Government  take  steps  to  lower  prices. 

3.  That  the  Government  grant  special  exchange  rates  in 
the  cases  of  export  transactions. 

4.  That  the  (Government  provide  some  sort  of  an  institution 
for  the  benefit  of  both  producers  and  exporters. 

The  Production  ol  Aluminium. — The  world's  production 
of  aluminium  has  increased  nearly  three-fold  during  the  past 
eight  years.  The  following  figures  are  given  in  a  French  con- 
temporary :  — 


Production  in 

Countrv. 

1913. 

1920. 

Tons. 

Tons. 

Germany           

1,000 

40,000 

Austria  and  Switzerland 

.     11,000 

25,000 

France 

.     18.000 

20,000 

Great  Britain 

7,500 

12,000 

Italy        

l.OOO 

7,000 

Norway             

1.500 

16,000 

United  States 

..     28,000 

73,000 

Total 


68,000      193,000 


Contractors'    Registralion    in    Australia. — The    Electrical 

Contractors'  Association  has  asked  the  Minister  for  Labour 
and  Industry  to  secure  regi.'^tration  of  contractors,  principally. 
it  is  stated,  to  prevent  the  risks  of  fire  and  shock  caused  by 
faulty  installations.  A  deputation  said  that  .inybody  could 
call  himself  an  electrical  contractor  at  present  whether  h« 
knew  anything  about  the  business  or  not. 
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Electric  Furnaces  in  Belgium.— The  Cockerill  Works  at 
Seraing  is  reported  to  be  making  progress  in  reconstruction 
after  the  ilaniage  caused  by  the  war,  and  has  now  started 
working  its  electric  steel  furnaces  for  the  making  of  motor-car 
and  other  machine  parts,  delicate  and  complicated  pieces  of 
unusual  thinness  calhng  for  a  quality  of  steel  only  turned  out 
by  the  electric  furnace.  The  Ougree  Marihayo  Co.,  which 
added  in  1914  to  its  other  manufactures  that  of  "  special  steel," 
has  also  set  up  two  electric  furnaces,  a  rolling  mill,  and  a 
machine  hammer,  which  enables  it  to  produce  twelve  qualities 
of  carbon  steel,  four  of  nickel  steel,  and  three  of  silicon  steel, 
the  last-named  being  for  use  in  the  making  of  sheet  steel  for 
dynamos  and  transformers. 

The  German  Electrical  Industry  in  July. — The  improve- 
ment in  busmess  m  the  German  electrical  industry  is  reported 
to  have  contmued  in  July.  Accordmg  to  information  received 
by  the  Prussian  Ministry  for  Commerce,  the  orders  for  instal- 
lation materials  increased  in  consequence  of  the  revival  in 
building  activity,  and  the  demand  also  improved  for  small  and 
uiedium-sized  motors  for  agricultural  purposes.  Orders  from 
industrial  circles  remained  on  the  favourable  level  of  the  pre- 
vious month.  A  number  of  orders  tor  telephone  apparatus 
was  placed  by  the  Covurnment,  and  the  cable  branch  also  im- 
proved slightly,  iiaw  material  prices  increased  to  some  extent, 
but  those  of  manufactures  showed  a  falling  tendency.  Despite 
the  general  improvement,  it  is  impossible  to  utili.se  the  full 
capacity  of  the  works  in  certain  branches,  particularly  ia  the 
production  of  measuring  apparatus  in  the  district  of  lYank- 
lort-on-Main.  Concerning  the  foreign  trade,  it  is  stated  that 
the  export  of  electrical  manufactures  left  something  to  be  de- 
sired, being  hampered,  as  reported  for  the  district  of  Berlin, 
by  the  large  increases  in  Customs  duties  in  other  countries. 

Belgian  Electrical  Construction  Co. — The  directors  of  the 
Constructions  Jilectriques  de  Jdelgique,  reporting  on  the  year 
ended  April  8Uth,  Id'AL,  stated  that  the  report  was  the  hrst 
submitted  since  the  absorption  of  the  Ancieos  Ateliers  Van  den 
I\erkhove.  of  Chent,  and  the  year  was  necessarily  a  period  of 
starting  the  new  organisation  of  the  works.  The  results  ob- 
tained were  satisfactory,  and  would  have  been  even  mure  so 
had  it  not  been  for  the  otisis  atiecting  all  industries.  The 
orders  booked  had  permitted  of  the  works  at  Liege  and  Ghent 
being  sufliciently  supplied  with  work,  and  the  general  course 
of  the  industry  led  to  the  hope  that  the  company  would 
traverse  the  period  of  scarcity  ol  busmess  without  great  ditS- 
culty.  However  that  might  be.  advantage  had  been  taken  of 
the  period  of  quietness  to  push  on  the  development  of  the 
works  and  the  construction  of  a  new  foundry.  The  under- 
standings which  had  been  reached  with  French  and  English 
groups,  particularly  with  the  Societe  des  Constructions  Electri- 
ques  de  France  and  the  iilnglish  Klectric  Co.,  not  only  assured 
ttie  company  the  working  of  patents  and  processes  held  by 
these  groups  and  their  technical  co-opera tiuu,  but  also  per- 
mitted of  the  hope  of  obtaining  good  customers  for  the  pro- 
duction. During  the  year  the  company  acquired  most  of  the 
assets  of  the  Societe  Au.xjliaire  de  Constructions  Electnques. 
The  gross  profits  earned  in  1920-'.21  amounted  to  4.b'25.UUU  fr., 
permitting  of  the  extinction  of  the  remainder  (1,372,0UU  fr.) 
of  the  dehcit  arising  from  the  years  of  war.  The  final  result 
was  a  net  profit  of  1,918.000  fr.  and  a  dividend  at  the  rate  of 
C  per  cent,  on  a  share  capital  of  40,000,000  fr.  As  a  conse- 
quence of  the  interests  assumed  in  the  company  by  the  Enghsh 
Electric  Co..  it  is  proposed  to  elect  a  representative  oi  the 
latter  on  the  board  of  the  former. 

Unemployment. — The  latest  Ministry  of  Labour  unemploy- 
ment statistics  show  that  the  total  number  of  persons  out 
of  work  on  August  5th  was  1,788,000,  a  reduction  of  about 
42,000  on  the  previous  week's  total.  There  were  also  63.400 
fewer  on   "  short  time." 

Withdrawal    from    District    Council. — Sunderland    Town 

Council  has  decided,  on  the  advice  of  its  Electricity  Com- 
mittee, to  withdraw  from  the  District  Council  (No.  1)  North- 
East  Coast  Area  (Electricity  Supply  Industry),  but  it  has 
agreed  that  the  terms  and  conditions  of  employment  laid 
down  by  the  District  Council  shall  be  adhered  to  except  (a) 
as  regards  mechanical  and  electrical  fitters,  blacksmiths,  and 
buildmg  trades  employes,  who  will  continue  to  be  employed 
vn  terms  and  conditions  for  the  time  being  agreed  between 
the  recognised  local  employers'  and  employes'  organisations, 
and  (b)  that  the  terms  of  Award  No.  579  of  the  Industrial 
Court  with  reference  to  holidays  for  skilled  men  and  then- 
assistants  shall  be  strictly  observed. 

Duties  on  Electrical  Imports  into  Spain. — The  .'\ssociation 
of  Producers  of  Electric  Power  has  protested  against  some  of 
the  duties  in  the  new  draft  tarilT  on  material  used  in  the 
electrical  industry.  Tlie  Association  points  out  that  certain 
articles,  as.  for  example,  tubes  for  pressures  of  over  25  atmo- 
spheres, cannot  be  obtained  in  Spain.  One  of  the  members 
of  the  Association  has  ordered  1.000  tons  of  these  tubes  in 
Germany  at  about  1,000  pesetas  per  ton  ;  if  the  customs  duties 
proposed  in  the  draft  tariff  are  brought  into  effect  without 
reduction  these  goods  will  have  to  pay  1.600  or  800  pesetas 
a  ton,  according  to  whether  they  are  admitted  under  the  first 
or  .second  column  of  the  tariff.  Purchasers  of  large  parts  and 
very  high-pres.sure  apparatus  will  be  similarly  alfected,  the 
Spanish  market  for  these  goods  being  too  small  to  warrant  the 
setting  up  of  works  for  their  manufacture  in  the  country. — 
Reuteri'    Trade  Service   (Madrid). 


Wages  Reductions. — The  general  manager  of  the  Sheffield 
Corporation  Electricity  Department  reports  that  the  wag© 
reductions  recently  agreed  upon  will  reduce  the  department's 
expenses  by  i;i2.(J00  per  annum.  Reductions  in  the  salaries 
of  the  technical  staff  will  effect  the  saving  of  an  additional 
i;l.344. 

Germany  and  Australia. — The  Sydney  Morning  Herald 
quotes,  as  a  typical  example,  a  letter  received  by  an  AustraHan 
firm  from  a  Charlottenburg  manufacturer  of  electric  lighting 
fittings.  If  the  business  proposed  were  done  under  the  pre- 
sent conditions  of  exchange  and  tarifls,  efigctive  competition 
by  any  Australian,  British,  or  American  manufacturer  would 
be  -out  of  the  question.  The  letter  says:  "I  am  prepared 
to  concede  to  you  a  rebate  of  10  per  cent,  for  orders  of  not 
less  than  £'100  value.  I  would  particularly  draw  your  atten- 
tion to  the  fact  that  the  goods  quoted  for  are  of  high-class 
quality  and  finish,  equal  to  British  make,  and  must  not  be 
confused  with  cheap  Continental  manufactures.  The  prices 
quoted  include  packing  and  delivery  -f.o.b.  Rotterdam  or 
Hamburg." 

Electrical  Trade  in  China. — ^The  Chamber  of  Commerce 
Journal,  in  the  course  of  an  article  on  Chinese  markets  for 
general  hardware,  quotes  a  Canadian  review  of  the  situation. 
It  is  reported  that  the  general  extension  of  electrical  develop- 
ment has  created  a  large  demand  for  electrical  equipment  of 
every  description,  and  in  China  the  trade  is  very  active;  elec- 
trical fittings  of  all  kinds  are  required,  also  wiring,  cables, 
switches,  plugs,  insulators,  door  bells,  &c.  A  large  demand 
also  exists  for  fans,  both  desk  and  ceiUng,  as  such  are  univers- 
ally in  use  during  several  months  of  the  year.  With  the 
further  extension  of  electrical  installations  throughout  the 
cities  of  China  this  trade  will  probably  greatly  increase  in  the 
future.  "  Large  quantities  of  pipes  and  tubes  and  pipe  fittings 
are  annually  required  in  China.  These  include  wrought  iron 
and  galvanised  steam  and  water  pipes  and  boiler  tubes.  Cast 
iron  pipes  for  waterworks  and  gas  companies  are  also 
imported  in  considerable  quantities.  The  greater  portion  of  the 
above  formerly  came  from  England,  but  since  the  war.  the 
LTnited  States  and  Japan  have  been  furnishing  the  bulk.  The 
present-day  condition  of  the  hardware  trade  is  no  index  of 
what  the  future  will  have  to  offer.  Industrial  enterprises  in 
China  must  soon  be  put  under  way.  Railways  must  be  built, 
and  agricultural  methods  vastly  improved  if  China  is  to  make 
any  headway  at  all,  and  the  hardware  trade  must  also  expand 
through  the   needs  of   these  enterprises." 

Belgian  Activity. — In  addition  to  the  order  for  36  locomo- 
tives which  Belgian  engineering  works  recently  received  from 
China,  they  have  just  received  a  further  order  for  425  trucks. 
A  Liege  firm  has  obtained  an  order  for  20  locomotives  for 
Spain. — The   Times. 

New  French  Companies. — La  Compagnie  Radio-France 
(Installations  Radio-Electriques)  is  the  name  of  a  new  com- 
pany which  has  recently  been  formed  in  Paris  (79,  Boulevard 
Haussmann)  with  a  capital  of  60.000.000  fr. 

.\mong  the  new  companies  recently  formed  in  France  in 
connection  with  the  utilisation  of  pater  power  for  generat- 
ing electricity  are  the  Societe  des  Forces  Motrices  de  la 
Vallee  d'Aspe.  Paris  (16.  Rue  de  la  Pepmi^re).  capital 
10,000,000  fr. ;  and  the  Societe  Hvdro-Electrique  de  la  Basse 
Romanche,  Paris  (27,  Rue  de  Turenne),  capital  1,000,000  fr. ; 
the  last-named  concern  will  devote  its  attention  to  developing 
the  water  resources  of  the  Department  of  Is&re. 

The    Germans    in    Jugo=Slavia. — The    Siemens-Schuckert 

group  is  reported  to  have  formed,  with  the  co  operation  of 
the  Croatian  Discount  Bank,  a  company  at  Agram  for  the 
import  of  semi-finished  electrical  materials  on  a  large  scale 
for  conversion  into  manufactures  in   a  works  at  .\gram. 


LIGHTING    AND    POWER    NOTES. 


Aldershot. — Belqun  Tender  Refused. — It  is  reported  that 
the  Council  recently  rejected  a  Belgian  tender  for  electrical 
plant,  although  the  price  quoted  was  f  600  less  than  that  given 

in  the  lowest  British  tender. 

Australia. — Brisbane  (Q.).— The  City  Electric  Light  &  Power 
Co.  has  recently  installed  new  plant  at  a  cost  of  £600.000,  and 
now  controls  practically  the  whole  of  the  Brisbane  supply. 
The  suburban  districts  of  Hamilton.  Stephens,  Balmoral. 
Coorparoo,  and  Sherwood  are  already  receiving  supplies,  while 
extensions  are  being  made  to  Toowong,  Windsor,  Toombul, 
and  Sandgate. 

Ayr. — Con.sui,t.4Nt'.s  Rei'Ort. — .\t  a  meeting  of  the  Town 
Council,  on  August  Sth,  consideration  was  given  to  a  minute 
of  the  Lighting  Committee,  which  stated  that  a  report  had 
been  received  from  Mr.  Rider,  consulting  engineer,  with 
regard  to  a  projwsed  scheme  of  electricity  supply  for  the 
Burgh  of  .\yr  at  Loch  Doon.  Mr.  Rider  was  of  opinion  that 
the  Ixich  Doon  scheme  was  of  such  a  promising  character  and 
involved  such  a  small  amount  of  engineering  work  that  it 
should  be  [lut  in  hand  at  the  earliest  possible  moment.  In 
the  course  of  discussion  one  member  stated  that  the  proposed 
scheme  would  entail  an  expenditure  of  approximately  i2o0,000. 
The  Council  resolved  to  proceed  with  the  scheme.— Scotimon. 
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Baagor. — Ntw  Plant.-  As  a  bulk  supply  will  not  be  avail- 
able for  soma  time,  ami  to  lueet  the  demauds  of  consumere  fur 
the  next  two  years,  a  i»Ai-liV\'  Daesel  eugme  generating  set  is 
to  be  installed  at  a  cost  of  £4,630. 

Beckington  (Somerset).— Proposed  Lighting  Scheme.— A 
public  meeting  was  recently  held  to  discuss  the  question 
of  a  scheme  of  electric  li^'htmg  for  the  locality.  A  representa- 
tive of  £dmundst)Ds'  Kleotricity  Corporation  attended  and 
stated  that  it  was  proposed  to  utilise  an  old  mill  on  the  river 
for  the  generation  of  electricity,  and  the  price  per  unit  would 
be  about  lOd. 

Carlisle. — Year's  Working. — The  report  of  the  city  elec- 
trical engineer  (Mr.  C.  W.  Salt)  for  the  year  ended  March 
31st.  lyil,  states  that  the  undertaking  had  a  revenue  of 
±•54.617.  as  compared  with  £48,971  in  1919--20.  Working  costs 
amounted  to  £41,491,  as  against  £34,655.  leaving  a  gross  proht 
of  £13,1'26  (£14.316).  After  payment  of  capital  chart;es,  dkc, 
a  net  prolit  of  £455  I'cmained;  the  net  profit  in  the  preceding 
year  was  £2,301.  The  number  of  units  sold  was  practically 
the  same  as  in  the  previous  year,  the  greater  revenue  being 
derived  from  increased    prices. 

Clactoa^on^Sea. — Lets. — The  Urban  Council  is  applying  for 
sanction  to  borrow  £-i.(XX>  for  electricity  purposes. 

Continental. — Fr.ance.— A  Renter  (Paris)  message  states 
that  a  group  of  American  engineers  and  financiers  has  under- 
taken to  exi)€riment  with  the  tidal  power  in  the  Bay  of  St. 
Michel  where  the  rise  and  fall  is  considerable.  The  experi- 
ments are  estimated  to  cost  2,tK,iO,OUO  fr.  A  barrier  will  be 
erected  from  the  I'oint  du  Hoc  to  Le  Ligouet,  a  distance  of 
I'ii  miles.  There  will  be  special  outlets  through  the  barrier- 
for  rivers  emptying  into  the  bay  and  for  shipping.  By  this 
means  it  is  hoped  to  secure  an  annual  output  of  6.000,000.000 
kWh. 

The  French  Commission  proposes  to  erect  a  barrage  at 
Aber-Wrach.  This  will  be  150  m.  across  the  estuary  and 
13  m.  above  the  spriut;  tide  level..  The  barrier  will  be  con- 
Btructed  of  hollow  reinforced-concrete  blocks;  the  centre  block, 
which  will  be  35  m.  long  and  i'l  m.  broad,  will  contain  turbo- 
alternators.  Arrangements  will  be  made  to  utilise  both  rising 
and  falling  tides,  a  difference  in  level  of  2j  ft.  being  sufficient 
to  keep  the  turbines  running.  Four  turbines  and  two  alter- 
nators will  be  used  capable  of  producing  from  75  to  1,200  h.p. 
each.  To  equalise  the  power,  a  storage  dam  of  12,(XJ0,()00  cu.m. 
is  to  be  constructed  in  such  a  manner  that  a  fall  of  8  m.  will 
be  obtained  at  high  tide  and  29  m.  at  low  tide.  The 
regular  output  is  estimated  at  1.600  h.p.  with  a,  maxi- 
mum of  4,600  h.p.  According  to  M.  Moreau.  Dean  of 
the  Faculty  cf  Sciences  at  Rennes,  the  French  coast  from 
Boulogne  to  Brest  could  yield  .some  6,01)0,000  h.p.  by  the  utili- 
sation of  the  tides  for  power  generation.  The  Breton  shore 
alone  could  furnish  1,0()0,000  h.p.,  a  huge  figure  when  it  is 
recalled  that  Paris  consumes  only  250,000  h.p.  This  immense 
source  of  energy  should  not.  he  contends,  remain  neglected,  for 
in  Brittany  alone  there  are  extensive  beds  of  ii'on  of  a  quality 
equal  to  that  of  the  Briey  product,  if  not  better.  Brittany 
Would  be  able  to  supply  the  raw  materials  to  the  French  iron- 
working  industry  for  several  centuries. 

A  Central  News  message  reported,  last  week,  that  while  a 
party  of  men  were  laying  a  cable  at  Argeles  they  received  a 
severe  electric  shock,  four  being  killed  instantly  and  eleven 
badly   burned. 

Italv. — The  Sila  hvdro-electric  scheme  whereby  between 
150,000  and  300,000  h.p.  would  be  obtained,  yielding  800,000,000 
kWh  yearly,  successfully  started,  has  had  to  be  suspended 
owing  to  the  present  financial  crisis  in  Italy.  With  it  are 
hung  up  the  scheme  for  a  local  electro-chemical  industry  and 
the  projected  transmission  of  energy  in  the  province  of  Puglia 
and  across  the  straits  of  Messina  into  Sicily.  ITie  delay  « ill 
probably  serve  to  benetit  the  last-named  project,  by  allowing 
of  a  more  complete  study  of  the  obstacles  to  be  met  with  on 
its  reahsation.  According  to  the  Italian  engineer.  Vismara, 
the  distance  to  be  covered  to  Messina,  i>M)  kilometres,  will  be 
traversed  by  submarine  cables.  Tlie  currents  are  very  strong 
in  the  narrowest  part  of  the  channel,  the  bed  is  rocky,  and 
the  cables  would  be  liable  to  serious  deterioration  from  the 
stony  fragments  churned  up  by  the  currents.  Tlie  best  parts 
of  the  coastline,  where  the  currents  are  less  strong,  are  aheady 
occupied  by  telephone  and  telcg'-aph  cables,  tlie  only  alter- 
natives being  points  to  the  north  or  south  of  this  belt,  where 
the  bed  is  sandy  and  the  currents  weaker.  Earthquake  shocks 
have  also  to  be  t^iken  into  account. 

The  projected  scheme  of  the  Banca  Conti  e  Ca..  of  Florence. 
for  generating  electricity  by  means  of  the  lignite  beds  at 
Nestore,  in  the  province  of  Perugia,  has  secured  special 
Government  subsidies  towards  its  fullest  realisation.  The 
company  undertakes  to  install  a  plant  of  a  capacity  of  12.000 
kW,  with  a  normal  output  of  8,000  kW,  also  providing  far 
recrivery  of  the  by-products  of  sulphate  ammonia  and  tar.  The 
Government's  subsidy  is  fixed  at  150  lire  per  kW  installed,  for 
a  period  of  90  years. 

EsTHONiA. — Negotiations  are  reported  to  be  proceeding  be- 
tween the  Government  of  E.'^thonia  and  the  Reval  branch  of 
the  Siemena-Schuckert  Works  with  regard  to  the  establish- 
ment of  hydro-electric  works  on  tiie  Narva  for  the  utilisation 
of  50,000  h.p.  The  sdieme  is  a  revival  of  a  i)lan  projected 
by  the  late  Imperial  Governmepk  o(  Kussia. 


Spain.— Dat-a  collected  in  1920  gave  the  amount  of  developed 
water  power  as  618,756  h.p.,  of  which  577.192  h.p.  was  pro- 
duced by  the  larger  installations,  nine  of  which  were  of  over 
lO.tXXI-h.p.  capacity.  There  were  also  under  construction 
hydrauUc  works  totalling  over  oUO.OUO  h.p.,  the  largest  of 
which  were  those  of  the  following : — Suciedad  Hidraulicas 
Iberica  (60.00H) ;  Soc.  Riegos  y  I'Hierzas  del  Ebro  (50,000) ;  Soc. 
Hidroelectrica  Espauola  (40,l.XJ0) ;  Soc.  Electra  del  \'iesgo 
(22,00U);  Soc.  Saltos  del  Cantabrico  (15,000);  Soc.  Hulio- 
electrica  de  Castilla  (15,u00) ;  Soc.  Mengemor  (7,000) ;  Soc. 
Saltos  de  Somiedo  (6,(X)0) ;  Soc.  Sevillana  de  Electricidad 
(5,000) ;  Soc.  Electrica  de  los  Ahnudeses  (9.000) ;  Soc.  Produc- 
tora  de  Puerzas  Motrices  (15,00U) ;  and  Soc.  Weuceslao  Garra 
(18,(X)0).  As  the  output  of  coal  will  tend  to  decrease  by  the 
exhaustion  of  the  beds,  the  day  is  not  far  distant  when  the 
water  power  will  wholly  replace  coal  in  the  generating  of  eleo- 
tricity. 

Dorchester. — ELECTRiciTy  Supplv  Order.— The  London 
Gazette  gives  notice  that  the  Borough  Council  has  applied  for 
a  Special  Order  permitting  it  to  generate  and  supply  electricity 
within  the  borough. 

Dublin. — Public  Lighting. — Contrary  to  expectation,  the 
full  public  electric  lighting  service  was  not  given  by  the  Cor- 
poration for  Horse  Show  week,  but  on  one  or  two  nights 
an  extended  service  was  given  in  some  central  areas.  The 
economy  regulation  provides  for  the  extinction  of  all  public 
lamps  at  12.15  a.m. 

Federated  Malay  States. — Proposed  Public  Supply.— At  a 
meeting  of  the  Council  of  the  Federated  Malay  States,  held  at 
Kuala  Lumpur  during  April,  writes  the  United  States  Consul 
at  Penang,  it  was  decided  to  engage  an  electrical  staff  to  in- 
vestigate the  question  of  a  public  power  supply.  The  sum  of 
$150,000  (Straits  currency)  was  voted  to  defray  the  salaries 
and  exjienses  of  this  stall,  which  included  ten  engineers,  sur- 
veyors, and  draughtsmen.  A  prelimiuai-y  sm'vey  had  already 
been  made  by  the  Government  Electrical  Adviser,  which  caller 
for  an  expenditure  of  approximately  $40,000,000.  The  develop- 
ment of  a  comprehensive  electric  power  scheme  would  be  of 
tremendous  value  to  the  industrial  facilities  of  the  Federated 
Malay  States,  and  the  application  of  low-cost  power  to  the 
mining  of  tin  should  greatly  stimulate  that  industry. — Com- 
merce Reports. 

Glasgow. — Annual  Report. — The  report  of  the  engineer  of 
the  electricity  undertaking  (Mr.  E.  B.  Mitchell)  for  the  year 
ended  May  31st  last  contains  a  great  deal  of  interesting  in- 
formation. The  total  number  of  units  sold  was  151,688,636, 
the  proportion  of  lighting  energy  to  power  supplies  being  as 
one  to  five.  This  total  is  an  increase  of  3,193,546  upon  the 
previous  j'ear's  sales.  During  the  year  3J  miles  of  low-pres- 
sure feeders  were  laid  and  183  miles  of  high-pressure  feeders, 
as  well  as  14s  miles  of  distributors.  Tlie  generating  plant  at 
the  Govan  station,  which  is  now  to  be  used  as  a  eub-station. 
is  being  disposed  of  to  make  room  for  converting  plant. 
There  are  five  sub-stations  in  course  of  construction.  During 
the  year  under  review  the  first  two  18,7.50-k\V  turbo-alternMtor 
sets  were  installed  at  Dalmarnock  and  two  more  sets  will  be 
in  commis,sion  for  the  coming  winter.  In  future  the  F'rt 
Dundas  station  is  only  to  run  ten  hours  a  day.  and  no  further 
plant  will  be  installed  in  this  station.  The  maximum  load 
on  the  system  rose  during  the  year  from  66.200  to  76,964  k\V. 

Hastings. — Year's  Working. — The  accounts  of  the  Corpora- 
tion's electricity  undertaking  for  the  year  ended  March  31st 
last,  show  a  total  revenue  of  £i'2,309,  as  compared  with  £32,604 
in  the  preceding  year.  Working  expenses  amounted  to  j6j4,277. 
as  again.st  £21.444,  leaving  a  trading  balance  of  £8,032 
(£10,620).  Aft-er  the  payment  of  capital  charges.  &c.,  the 
net  result  was  a  deficit  of  £247;  the  result  in  1919-20  was  a 
profit  of  £3„5.52.  'The  total  number  of  units  sold  increased 
from  1,214,0.50   to  1,521,660. 

Japan. — New  PIydro-electric  P^ant. — A  plan  for  the  con- 
struction of  nine  hydro-electric  plants  to  use  the  waters  of  the 
Sho  and  the  Chigu.sa  Rivers,  is  being  considered  by  the  Hyogo 
Prefeoiural  Assembly.  It  is  proposed  to  begin  construction  in 
1921  and  to  complete  three  plants  every  two  years  until  1926. — 
Commerce  Reports. 

Liverpool. — .\malqamation  oi'  Undertakings.— At  a  confer- 
ence between  the  representatives  of  the  Liverpool  and  Bootle 
Corporations,  it  was  agreed  that  the  town  clerk  of  Liverpool 
should  forward  to  the  town  clerk  of  Bootle  the  draft  heads 
of  a  pro|x)sed  agreement  for  the  amalgamation  of  the  two 
eli'ctricity  undertakings.  This  the  Hootle  Electricity  Com- 
mittee has  received,  and  after  con.sidering  it,  reports  that  it  i.-i 
prepared  to  agree  to  the  amalgamation  of  the  undertakings 
subject  to  satisfactory  terms  being  arranged. 

Llandovery. — Er,F.CTRic  Lighting  not  Desired.— At  a  meet- 
ing of  the  Town  Council  on  August  9th,  it  was  moved  tnat  a 
public  meeting  be  called  to  consider  the  adoption  of  electric 
lighting  in  the  town.  An  amendment  to  take  no  action  in  the 
matter  was^  however,  carried. 

London. — Stepney. — Tlie  annual  report  of  the  engineer  and 
manager  (Mr.  W.  0.  P.  Tapper),  and  the  statement  of  accounts 
of  the  electricity  undertaking  for  the  year  ended  March  31it 
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lubt.  have  come  to  band.    The  total  income  was  j£'229,3'ii,  m 

compared    with   £'2Uu,X0t}  in   the    previoua    period.      Working 

:     expenses  amuunted  lu  ilVu.yvz,   as  against  iuy.iiil,  leaving 

I    ii,    gross   prout   ol    i<jJ,o4'J     (£bo,'(Oo}.      Alier    paymg    capiiai 

chai'ges  and  taking  in  sundry   credits,   tne  uel  result    was  a 

proUl  ol  iy.yvG,  a  considerable  reduciion  on  last  year's  prohi 

I    ol   £'Jii,d'i6.     ilie    tuiui   number  ol   units   sold,  :»,uyc»,bii.  re- 

i     presented  a  decrease;  ul  ^■.iy.-lb4.  accounted  lor   ny   tUe    trade 

depression.    The  net  prulit  was  trausieired  to  tne  appropriation 

,    account,  but  the  heavy  charges  against  this,  mcluuing  income 

tax.  £7.101,  necessitated  the  transier  ol  i«,4i7  irom  the  reserve 

I    fund. 

I  Monaghan. — Electhic  Lighting. — The  Urban  Council  is  in 
oomniumcalion  with  the  Laghtmg  Uo.  regarding  the  lighting  oi 
the  town  by  electricity  during  the  coming   winter. 

New  Zealand. — Lake  Colehiuge. — The  past  year's  working 
of  the  Lake  Uoieridge  hydro-eiectric  undertaking  was  again 
satistactory.  This  scheme,  which  suppnes  Uhrisichurch,  had 
It  total  revenue  ol  £6l,iii'd,  an  increase  upon  the  previous 
years   revenue  ol    iu,j4U.      V\  orking    exjjenses   increased    by 

I  £ii,oii'2  to  i;'.ii,34i,  the  gross  proht  thus  bemg  £W,'J'M,  as 
ugainst  £'2ii,0ii.  Most  oi  this  was  absorbed  by  interest  and 
depreciation  charges,  but  there  was  a  net  proht  ol  £',iAii. 
The  actual  result  lor  the  whole  ot  the  period  Jurmg  .vhich 
the  plant  has  been  runnmg  has  been  a  loss  ol  £,M,6^1.  ihe 
output  increased  by  about,  iU  per  cent,  to  citi,bUy,66U  units. 
The  plant,  whose  rated  capacity  is  0,UUU  h.p.,  has  been  bus- 

I    tainiiig  a  daily  overload  ol  'M  per  cent. 

I  JiLBCTKiCAL  DEVELOPMENT. — During  the  past  twelve  months 
20  miles  have  been  reticulated  and  •2,0UU  new  customers 
a<ided     in    connection    with     the    extension    oi     the    Auck- 

I    land  City   Ckiuncil's  electricity  scheme.     Ihe   proht   lor    the 

[  year  ending  March  alst  aggregated  £i7.UUU.  The  city  en- 
gineer lorecasts  the  lollowing  requirements   during   the   ne.xt 

[  two  years  ;  Meters,  £iU.UOU ;  bU  mhes  ol  reticulation,  £'60.iM) ; 
and  sub-station  and  feeder  extensions  and  switchgear,  £'.iO.UUU. 

1    The  Council  has  accepted  contracts  totalling  £'Aib.OiM,   which 

I  will  be  provided  lor  Ir  ji  the  recent  loan  ol  ±'5U0,UUU. — 
Heuter's  Trade  Service    (Melbourne). 

Oswestry.  —  Proposed  Purchase  oi'  Undertaking.  —  The 
General  Purposes  Committee  has  recommended  that,  provideil 
satisfactory  terms  could  be  arranged,  it  would  be  to  the 
interests  ol  the  borough  that  the  Council  should  acquire  the 
undertaking  of  the  Electric  Light  &  Power  Co.  The  company 
is  to  be  approached  with  a  view  to  ascertaining  the  purchase 
price  of   the  undertaking. 

Portishead. — Prices.— On  August  9th.  Col.  T.  E.  Ekin 
held  an  inquiry  into  the  application  of  the  Korth  Somerset 
Electric  Supply  Co.  for  permission  to  increase  its  maximum 
charge  to  is.  per  unit.  It  was  explained  that  it  was  not 
intended  to  charge  more  than  yd.  per  unit  at  present,  but 
the  company  wished  to  be  prepared  lor  any  eventualities.  It 
at  present  had  a  contract  lor  large  supplies  to  the  Portbury 
shipyard  and  a  local  company.  The  farst  contract  was  de- 
ttiuiinable  by  six  months'  notice,  and  the  other  customer 
luight  cease  to  take  electricity  at  any  tmie.  'These  two 
consumers  took  three-quarters  of  the  output.  Expenses  were 
heavy,  as  the  company  had  a  wide,  thinly-populated  area  of 
supply.    A  number  of  local  bodies  opposed  the  application. 

Portsmouth. — Year's  Working.— The  accounts  of  the  elec- 
tricity undertaking  (Mr.  B.  Plandley,  engineer)  for  the  year 
ended  March  31st  last  show  a  total  revenue  of  £114,384,  as 
compared  with  £91,685  in  1919-'i0.  Working  expenses  were 
i;91,4U5,  as  against  i68,6'J3,  leaving  a  gross  proht  of  £'2'.i,97y 
(£23,062).  The  payment  of  capital  charges  left  a  net  proht 
of  £'2,07'2,  which  was  considerably  less  than  the  previous 
year's  net  profit  of  £-5,754.  The  running  deficit  on  the  under- 
taking has  now  been  reduced  to  j;i^303.  The  number  of  units 
sold  was  4,885, 78'2,  and  the  maximum  demand  during  tha 
year  was  3,410  kW. 

Sale  (Cheshire).— BubK  Supply.— Subject  to  the  approval 
of  the  Electricity  Commissioners,  the  Council  has  agreed  to 
take  a  supply  of  electricity  in  bulk  from  the  Manchester  Cor- 
poration. 

Sheffield Opening  of  new    Station.— The  Duke  of   York 

has  promised  the  Lord  Mayor  of  Sheffield  that  on  the  occasion 
of  his  visit  to  the  city  in  October,  for  the  Cutlers'  Feast,  he 
will  stay  to  open  the  new  power  station  of  the  Corporation  at 
Blackburn    Meadows.— N/ic/.h'e/rf    Independent. 

Bi.kctkicitv  Failurk.— On  the  night  ot  August  11th  several 
districts  were  affected  for  half  an  hour  by  the  failure  of  the 
electricity  supply.  It  was  di-scovered  that  water  had  got  into 
a  fRulty  main. 

Stretford. — Rotary  from  Salford.— Tlie  Electricity  Com- 
mittee has  confirmed  tlie  purchase  of  a  ,500-kW  rotary  cou- 
yerter  set  from  the  Salford  Corporation  to  be  delivered  and 
handed  over  in  complete  running  condition  for  the  inclusive 
sum  of  is, 170,  or  any  lower  figure  which  the  chairman  may 
be  aide   to  negotiate. 

Strichen  (Aberdeenshire). — Liohtino  SrHEUE.—It  has  been 
decided  to  hght  the  village  electrically,  A  company  it  to  be 
fonned  with  a  share  capital  of  £3,600. 


Taunton. — Dekicit. — The  deficiency  of  £1,073  on  the  year's 
working  ol  the  electricity  department  is  mainly  due  to  tht) 
mcreasc  in  the  price  ot  coal;  wages  have  mcreased  trom  £vi6 
per  week  in  19x4  to  £100  per  week  this  year.  Durmg  the 
■.iii  years  mumcipal  ownership  of  the  undertaking  it  has  cost 
the  rates  only  £5U0,  and  of  £iOO.UOO  loan  capital,  £60,000  has 
been  redeemed.  The  lown  Council  has  autuorised  the  x^lec- 
trjcity  Committee  to  mcrease.  U  necessary,  the  charge  for 
electricity  Irom  110  per  cent,  to  I'zO  per  cent,  above  the  pre-war 
scale,   the   price  not  to  exceed  Is.  per  unit. 

Warrington. — Water-powek  Report. — It  will  be  remem- 
bered that  in  a  recent  issue  mention  was  made  ol  the  lact 
that  the  electrical  engineer  (Mr.  b\  V.  L.  Mathiasj  had  been 
instructed  to  prepare  a  report  upon  the  possibihty  of  utilismg 
the  water  power  of  Woolst<jii  \\  eir  for  the  generation  of  elec- 
tricity. The  report  states  that  the  maximum  fall  at  Woolslon 
Weir  is  approximately  8  It.  with  small  quantities  of  water 
passing  over  the  wek.  Definite  figures  at  this  stage  could 
not  be  put  lorward  as  to  the  relation  between  the  levels  and 
the  hows,  but  it  was  quite  certain,  stated  Mr.  Mathias,  that 
the  power  derivable  Irom  Woolston  Weir  would  be  very 
small  compared  with  the  power  required  in  Warrmgton, 
eithei'  at  the  present  or  in  the  future.  'Ihe  maximtim  load 
in  Warrington  was  over  5,000  kW,  with  the  certainty  of  a 
considerable  increase  in  the  near  luture ;  possibly  an  average 
ol  150  kW  with  a  load  factor  of  50  per  cent,  would  be  the 
figure  for  Woolston  Weir.  This  would  represent  abouS 
660,000  kWh  per  annum,  and  the  capital  cost,  provided  no 
exceptional  difficulties  were  encountered,  would  be  about 
£■25,000.  The  total  expenses  would  be  about  £4,000  per 
annum,  representing  1.46d.  per  kWh  generated.  This  figure 
was  comparable  with  steam  costs  at  the  present  prices  of  coal. 
Mr.  Mathias  pointed  out  that  if  the  Corporation  embarked 
upon  the  scheme  it  would  assume  responsibilities  with  doubt- 
ful financial  benefit.  The  records  of  low-fall  water-power 
plant  in  this  country  at  pre-war  constructional  costs  compared 
with  pre-war  coal  prices  were  not  encouraging.  New  works 
would  have  to  be  constructed  at  post-war  figures,  with  the 
probability  of  a  fall  in  coal  prices.  It  is  thought  that  tha 
present  moment  is  hardly  opportune  for  the  further  considera- 
tion of  the  project,  and  it  should  be  deferred  until  conditions 
become  more  established. 

Year's  Working. — A  remarkable  improvement  is  evident 
in  the  report  upon  the  electricity  undertaking  for  the  year 
ended  March  31st,  1921.  The  revenue  rose  from  £90,188  to 
£123,365,  and  expenditure  from  £80,613  to  £92,212.  The  gross 
profit  thus  increased  from  £9,575  to  £31,153.  Capital  charge* 
were  heavier  than  those  of  the  preceding  year,  but  the  net 
result  was  a  profit  of  £12,037,  as  compared  with  a  deficit  of 
£1,850. 

Whitehaven. — Loan.- The  Town  Council  has  applied  for 
sanction  to  a  loan  of  £1,300  for  the  laying  of  a  mam  in  con- 
nection with  the  extension  of  supply  to  Kells. 

Willesden. — Year's  Working.— Tlie  report  upon  the  elec- 
tricity undertaking  for  the  year  ended  March  31st  last  show* 
a  total  revenue  of  £98,651,  as  compared  with  £77,030  in  the 
preceding  year.  Working  expenses  totalled  £71,34(',  as 
against  £.50,738,  leaving  a  gross  profit  of  £27,304  (£26,292). 
After  payment  of  capital  charges  a  net  profit  of  £4,503  re- 
mained, "as  contrasted  with  £8.314  in  1919-20.  The  total 
number  of  units  sold  rose  from  7,189,994  to  8,362,787.  In 
presenting  the  report,  the  chairman  of  Ihe  Committee  ex- 
pressed his  appreciation  of  the  efforts  of  the  electrical  en- 
gineer (Mr.  A.  W.  Blake)  and  his  staff,  which  ensured  the 
satisfactory  result. 

Winchester. — Loan  Sanctioned. — The  Electricity  Coiimiis- 
siouers  have  sanctioned  the  borrowing  of  £17,800  lor  the  fol- 
lowing purposes:  Plant,  £11.0tXl;  mains  and  services,  £5,600; 
and  meters,  £1,200. 

Wolverhampton. — Year's  Working —Wo  have  received 
from  the  borough  electrical  engineer  (Mr.  S.  T.  Allen. 
M.I.E.E.)  a  copy  of  the  annual  report  and  accounts  oi  the 
Electricity  Committee  for  the  year  ended  March  31st  last. 
The  total  income  amounted  to  £193,619.  as  against  £140,830 
in  1919-20.  and  working  expenses  to  £119,932,  as  compared 
with  £87.145,  leaving  a  gross  profit  of  £73,687  (£53.685J. 
After  payment  of  capital  charges,  the  net  result  was  a  profit 
of  £27,064.  of  which  £5,000  was  transferred  to  the  Improve- 
ment Rate  Fimd  and  the  balance  to  reserve.  Last  year's 
profit  was  £14,186.  The  nuiubor  of  consumers  increased  from 
3,1.82  to  4.329,  making  total  connections  23.130  kW'.  The  total 
units  sold  rose  from  17,942.935  to  21.559,351.  The  amount  of 
coal  iier  unit  gencM'ated  was  loduccil  from  3.258  lb.  to  3.124  lb., 
but  the  coal  cost  per  unit  sold  increased  from  ..583d.  to  .717d. 
The  report  shows  the  preference  of  consumers  for  the  two-part 
tariff  system  in  vogue;  in  fact  only  4  per  cent,  of  the  total 
sales  was  effected  under  the  llat  rate  system.  It  is  proved  that 
the  former  system  is  the  more  advantageous  to  the  consumer. 

Worksop. — Loan  Sanctioned.— The  Urban  District  Council 
has  received  sanction  to  borrow  £25,000  for  electricity  pur 
poses. 

Wrexham. — Deficit.— In  reporting  a  loss  of  £2.016  ou  the 
electricity  undertaking  for  the  year  ended  March  31st  last, 
the  Mayor  stated  that  the  wages  of  the  staff  had  risen  from 
£08  in  1915-16  to  £140. 
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TRAMWAY    AND    RAILWAY    NOTES. 

Australia.— Newcastle  (N.S.W.)  Tramways.— The  New 
South  Wales  Railway  Commissioners  have  been  asked  by  the 
Government  to  note  the  sum  of  ±'1'20,000  on  their  estimates 
for  the  next  fmanci.il  year  as  an  instalment  towards  the  carry- 
ing out  of  the  work  "of  electrifying  the  tramway  system  at 
Newcastle.— /fciiffr's  Trade  Service   (Melbourne). 

Blackpool. — CoLMSiox. — Through  the  wrong  setting  of 
points  at  Blackpool,  last  week,  a  St.  Anues  car  colhded  with 
a  Blackpool  car,  and  a  number  of  passengers  complained  of 
shock.    The  damage  was  sUght. 

Continental. — Switzf.rland  — The  power  required  for  the 
electrituation  of  the  entire  Swiss  railway  Syst-em  amounts  to 
approximately  1.3  milliard  kWh,  that  is  to  say.  one-third  of 
the  present  hydro-electric  power  output  of  the  country.  The 
maximum  output  of  the  power  works  required  must  be  in  the 
vicinity  of  80(.t,000  h.p.  and  the  average  output  aOO.OOO  h.p. 
The  necessary  power  stations  have  been  foreseen  by  the  autho- 
rities of  the  Swiss  Federal  Railways  and  have  in  certain 
ca.i^s  already  been  started  on.  Among  the  latter  are  the  power 
stations  of  Ritom,  Amsteg,  and  Barberine.  After  several  years' 
investigations  and  studies,  single-phase.  16§-cycle  alternating 
current  has  been  chosen.  The  Swiss  Federal  Railways  have 
drawn  up  an  electrification  programme  according  to  which  the 
entire  work  of  electrification  will  be  terminated  within  the 
next  20  or  30  years.  The  Erstfeld-Bellinzona  section  of  the 
former  Gotthard  line  is  already  working  electrically.— -liigjo- 
Swiss  Review. 

In  connection  with  the  electrification  of  the  Bernese  railways 
the  report  of  the  works  and  railway  authorities  of  Berne 
contains  the  following  statement :  — 

"  In  view  of  the  falling  tendency  of  coal  prices  the  intended 
electrification  of  the  Berne-Neuchatel  direct  line  and  of  the 
Emmental  railways  has  been  postponed.  The  price  of  coal 
has  already  fallen  to  such  an  extent  that  it  is  no  longer 
practicable  to  face  the  increasing  costs  of  electrification,  and 
especially  of  electric  locomotives.  It  is,  however,  to  be  hoped 
that  within  a  reasonable  period  of  time  the  cost  of  construc- 
tion will  fall  sufficiently  to  make  it  possible  to  undertake  the 
work  of  electrification  and  that  it  will  then  be  possible  to 
complete  the  proposed  work." — Financial  Times. 

Cuba. — Railway  Electrification. — The  Tramu-ay  and  Rail- 
way World  recently  described  the  electrification  of  the  Hershey 
Cuban  Railway.  The  original  steam-worked  line  was  35  miles 
long;  this  is  being  extended  to  maintain  service  between 
Havana  and  Matanzas,  a  distance  of  56  miles,  for  the  trans- 
portation of  sugar  and  other  freight,  as  well  as  passengers. 
Lncludmg  spurs,  sidings,  and  extensions,  the  railway  will 
consist  of  about  80  miles  of  track.  The  passenger  cars  will 
be  37.3  ft.  in  length,  with  steel  underframes.  Baggage  and 
postal  cars.  49  ft.  in  length,  are  also  to  be  put  into  service. 

Leamington. — Noisy  Cars. — In  consequence  of  numerous 
complaints  received  from  residents  regarding  the  noise  made 
by  the  local  tramcars,  the  Town  Council  has  threatened  to 
apply  for  powers  to  run  motor  omnibuses  if  the  company  does 
not  take  steps  to  remedy  the  nuisance. 

London. — Cheaper  "  Tube  "  Travel. — As  an  experiment, 
the  City  and  South  London  Railway  commenced  issuing  cheap 
return  tickets  on  .August  15th  between  stations  on  this  tube. 
The  tickets  will  be  'issued  daily  (except  Saturdays  and  Sun- 
days) between  10  a.m.  and  4  p.m.,  and  will  be  available  only 
on  the  day  of  issue.  There  will  be  a  considerable  saving  in  the 
fares.  'A  return  ticket  from  Euston  to  Clapham  Common  will 
be  9d..  as  against  the  ordinary  fare  of  Is. ;  between  Moorgate 
and  the  Oval  the  fare  will  be  4d.,  as  against  Od. — Daily  Mail. 

Tramcar  Derailed. — On  August  9th  an  L.C.C.  tramcar  pro- 
ceeding to  Catford  left  the  track  in  High  Street.  Lewisham. 
and  mounted  a  pavement.  .\  cyclist  was  slightly  injured,  and 
one  of  the  passengers  sustained  shock 

Newport  (Mon.). — ^The  Female  Employe. — Defending  the 
retention  of  one  female  employ^  in  the  tramway  department 
when  all  the  others  had  been  discharged,  the  Chair- 
man of  the  Electricity  and  Tramways  Committee,  at 
a  Council  meeting  on  .'August  9th,  described  her  as  a  most 
valuabre  servant.  "  She  carries  out  delicate  duties  in  a  very 
tactful  manner."  he  said.  "  knows  how  to  keep  her  mouth 
shut  and  at  other  times  when  to  say  '  No.'  A  young  woman 
of  that  class  is  cheap  to  our  department  at  .50s.  a  week."  A 
motion  to  discharge  her  was  defeated  by  a  large  majority. 

South  Africa. — Durban  Strike  Ended.— Durban  tramway- 
men,  who  had  been  on  strike  for  two  months  with  the  object 
of  obtaining  a  10  per  cent,  wage  increase,  agreed  on  August 
13th  to  resume  work  on  the  old  terms,  on  the  understanding 
that  there  would  be  no  reduction  before  the  end  of  the  year.— 
The  Times. 

Sunderland. — Reducbd  Receipts.— The  Corporation  tram- 
ways are  feeling  severeiy  the  depression  in  trade  and  industry 
in  the  town,  and  thfir  ref-ripts  for  the  past  few  months  have 
been  reduced  by  something  like  j6300  a  week  as  compared  with 
the  corresponding  figures:  a  year  ago. 

St.  Helens. — 'Busks  as  Stop-oaps.— The  Corporation  has  de- 
cided to  run  motor  'buBca  while  the  tramway  track  ia  being 


relaid.  The  quotation  of  the  Bristol  Tramways  and  Carriage 
Co.,  Ltd..  for  the  letting  of  two  motor  omnibuses,  for  a  period 
of  two  months,  has  been  acivpted. 

The  Railways  Bill. — Dei  inition  of  "  Light  Railways."— 
It  has  been  decided  that  for  the  purposes  of  the  Railways  Bill, 
the  term  "  light  railways  "  shall  apply  only  to  those  Hght 
railways  constructed  after  the  passing  of  the  Bill,  and  will 
not  include  the  undertakings  of  tramway  companies. 

Wolverhampton. — Change  of  System. — The  work  of  chang- 
ing over  the  tramway  system  from  surface  contact  to  overhead 
collection  is  expected  to  be  completed  by  the  end  of  next 
month.  Of  the  12  miles  of  route  more  than  half  is  being 
operated  under  the  new  system  already. 


TELEGRAPH    AND    TELEPHONE    NOTES. 


France. — Higher  Foreign  Telegram  Charges. — A  decree  of 
August  4th  decided  that  foreign  telegram  rates,  hitherto  fixed 
by  the  Telegraph  Administration  in  gold  francs,  should  in 
future  be  fixed  in  "  i>ench  francs,"  that  is  to  say,  at  the 
current  value  of  the  franc,  which  is  considerably  less  than 
that  of  the  franc  at  par.  An  average  equivalent  of  one  franc 
80  centimes  for  the  French  franc  as  compared  with  the  gold 
franc  has  been  decided  upon,  though  this  figure  is  susceptible 
to  alterations  in  accordance  with  variations  of  the  rate  ot  ex- 
change. Thus  a  telegram  to  London  (ten  words  at  the  ordi- 
nary rate),  which  formerly  cost  2  francs  50  centimes,  will  now 
have  to  be  multiplied  by  1.8.  costing  4  francs  50  at  the  new 
rate.  A  ten-word  telegram  to  Switzerland  (formerly  costing 
1  franc  50)  will  now  cost  2  francs  70,  and  so  on.  The  new 
rates  came  into  force  on  August  lith. — Renter's  Trade  Service 
(Paris). 

New  Cables. — Three  new  submarine  cables,  from  Casa- 
blanca to  Tangier,  Tangier  to  Oran.  and  Casablanca  to  Oran — 
direct — have  just  been  laid,  says  Tlie  Times. 

Norway. — New  Wireless  Station. — It  is  reported  from 
Christiania  that  a  scientific  expedition  has  left  Norway  for 
Jan  Mayen  Island,  which  lies  between  Norway  and  Greenland, 
where  it  will  establish  a  wireless  telegraph  station  that  is  to 
be  used  for  meteorological  service. 

Riga. — A  British-Baltic  Postal  Confekence.— An  Inter- 
national I'ost  and  Telegraph  Conference  opened  at  Riga  on 
Monday,  which  was  to  be  attended  by  representatives  of  Great 
Britain.  Latvia,  Estlionia,  Lithuania,  Russia.  Finland,  Poiand, 
Germany,  Denmark,  Norway,  the  free  Port  of  Danzig,  and 
the  Great  Northern  Telegraph  Co.  Questions  relating  to 
tariffs,  charges,  settlement  of  accounts,  &c.,  will  be  dealt  with. 
— Renter's  Trade  Service  (Riga). 

South  Africa. — Developments. — Promise  is  developing  into 
performance  so  far  as  the  extensions  of  the  Union's  telegraph 
and  telephone  services  are  concerned.  The  Government  has 
allocated  i,'4.50,0OO  for  expenditure  on  the  system  during  the 
current  financial  year,  and  we  learn  from  the  British  South 
African  Export  Gazette  that  attention  is  also  to  be  given  once 
more  to  the  installation  of  automatic  exchanges  at  Durban. 
Capetown,  Johannesburg,  and  other  large  centres.  British 
manufacturers  have  now  completely  secured  the  chief  position 
in  the  market  which  was  temporarily  ceded  to  Sweden  during 
the  war.  Indeed,  out  of  the  £124,703  spent  by  the  Govern- 
ment last  year,  the  United  Kingdom  secured  ±'107,505,  and 
should  have  little  difliculty  in  annexing  the  bulk  ot  the 
i£450,000  mentioned  above. 

In  Rhodesia,  as  well  as  the  Union,  there  are  telephone  and 
telegraph  extensions  in  prospect,  and  it  is  confidently  ex- 
pected that  the  total  of  £7,991  for  imports  of  this  character 
last  year  will  show  an  appreciable  increase  at  the  end  of  1921 ; 
while,  incidentally,  it  is  mterestuig  to  note  that  the  South- 
West  African  Protectorate  is  also  coming  into  the  market  for 
supplies,  though  its  purchases  last  year  were  worth  only 
£1,184,  the  bulk  of  this  being  secured  by  Germany.  Finally, 
the  imports  on  private  account  amounted  in  the  Union  itself 
to  £31.564,  as  compared  with  only  £16,727  in  1919,  and  for  the 
first  three  months  of  the  current  year  to  as  much  as  £10,215. 
Rhodesia  has  not  yet  made  its  weight  felt  in  this  section  of 
the  market,  but  nevertheless  the  total  of  £2.368  for  1920  shows 
a  promising  advance  on  the  £1,285  for  1919. 

The  Telephone  Service. — Result  of  New  Charges. — In 
reply  to  a  question,  the  Postmaster-General  informea  the 
House  of  Commons  that  the  total  number  of  telephone  sub- 
scribers who  had  given  up  the  service  as  a  result  of  the  in- 
creased charges  was  estimated  at  28,500,  and  the  number  of 
extension  instruments  that  had  been  surrendered  at  2i.5iK>. 
The  rental  value  of  those  services  at  the  new  tariff  would  have 
been  approximately  £265.000.  The  number  of  new  install.i- 
tions  provided  at  the  new  rates  was  about  35.000  new  stations 
and  30,000  extensions. 

The  Money  Bill. — No  amendments  to  the  Telegraph 
(Money)  Bill  (which  was  read  a  second  time  in  the  House  of 
Commons  on  August  7th.  as  reported  in  our  last  issue)  were 
Buljinitted  to  the  Standing  Committee,  of  the  House  of 
Commons  on  August  11th,  and  the  Bill  was  ordered  to  be 
reported  to  the  House. 
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U.S.A.— Photographv;  by  Wireless,— A  photogruph  baa 
been  trausmittud  by  wireless  telegraphy  across  tlio  Atlantic 
Ucean  and  reproduced  in  Paris.  'J.ue  picture  was  a  recog- 
nisable likeuf.ss,  ttiougb  detail  and  tone  were  lacliing.  liie 
transmission  was  by  tue  Berim  process  Ironi  llie  oUicus  ot  the 
iSlew  York  Times  through  the  wireless  telegraph  stations  at 
Annapolis  and  the  iiffiei  Tower  to  tne  ohices  oi  La  Ahiiin  at 
Jfaris. 

WiHELESS  Developments.  —  The  Radio  Corporation  of 
America  announces  that  its  new  central  stations  will  be  opened 
early  m  September.  Two  ot  the  mammotn  wings  or  spokes 
of  tne  wheel-like  arrangement  of  the  lotty  antennae  towers, 
which  we  described  some  time  ago,  are  complete.  'twelve 
steel  towers,  each  4U0  leet  high,  compose  the  iwo  wmgs  or  one 
operating  unit.  When  the  entire  station  is  complete  there 
will  be  twelve  of  these  wmgs.  the  total  distance  between  the 
first  and  twelfth  towers  of  tne  completed  unit  is  approximately 
three  miles.  In  the  centre  of  these  twelve  tovveis  stands  the 
central  power  house,  wbich  is  now  fully'  completed,  so  that  in 
reality  it  will  be  the  focus  or  hub  of  tne  entire  system  when 
futuie  wings  are  added.  Two  of  the  AHJ-kVV  Alexanderson 
high-frequency  alternators  have  been  installed  ready  for 
operation. — Heuter's  Trade  Service   (iNew  iork). 

Venezuela. — The  Maracaibo  Wireless  Station.— According 
to  Commerce  Reports,  the  erection  of  the  towers  for  the  new 
wireless  station  at  Maracaibo  has  been  completed,  and  the 
apparatus  installed,  so  that  it  was  expected  that  the  station 
would  be  opened  lor  commercial  use  by  the  latter  part  of 
June,  Vd'Jl.  The  station  is  equipped  with  a  5-kW  set  with 
a,  rotary  synchronous  spark  system.  The  towers  are  OU  metres 
high  and  the  normal  sending  radius  by  day  will  be  about 
euo  miles  and  by  night  about  l.bUU  miles. 

The  Venezuelan  Government  has  akeady  definitely  arranged 
for  seven  additional  wireless  stations  to  be  situated  at  Maracay, 
Caracas,  Tuerto  Caella,  L/a  Uuaira,  San  Cristobal.  Cuidid 
Bolivar,  and  on  Margarita  Island.  Some  of  these  stations 
have  aii'eady  been  installed  by  the  American  who  holds  the 
contract  covering  all  the  installations.  After  all  of  the  above- 
named  stations  are  completed,  there  are  to  be  10  additional 
stations  installed  to  provide  service  for  the  capital  of  every 
State  in  Venezuela. 

Wireless  Telegraphy. — Imperial  Chain.— The  first  com- 
pleted station  in  tne  imperial  wireless  chain  was  to  be  formally 
opened  on  August  isth  by  the  Postmaster-General  (Mr. 
Kellaway).  It  is  situated  at  Leatield,  near  Oxford,  and  under 
normal  conditions  will  have  a  range  of  '2.(X)0  miles.  The  next 
station  to  be  completed  will  be  that  at  Cairo,  in  Egypt,  w-hich 
is  expected  to  be  ready  before  the  end  of  the  year.  Construc- 
tion of  other  stations  is  to  be  commenced  next  year,  and  in  two 
years'  time  the  full  chain  will  be  finished. — Daily  Telegraph. 

Wireless  Telephony. — Train  Control.— Experiments  car- 
ried out  by  the  Midland  and  L.  &  N.W.  Railway  Co.'s  with 
wireless  telephony,  including  the  transmission  of  messages  to 
drivers  and  guards,  have  shown  that  at  the  moment  the  use 
of  wireless  on  railways  is  not  commercially  profitable,  says  the 
Daily  Mail. 


CONTRACTS    OPEN    AND    CLOSED. 


(The  date  given  in  parentheiet  at  the  end  of  the  paragraph 
indicates  the  itiue  of  the  Electrical  Review  in  which  the 
"  Official  Notice  "  appeared.) 


OPEN. 


Australia. — Melbourne. — October  19th.  Victorian  Govern- 
ment Railways.  Three-phase  motors,  starters,  circuit  breakers, 
and  switches.     Contract  No.  34,181.     (See  this  issue.) 

P.M.G.'a  Department,  Queensland.  October  12th.  Gal- 
vanised iron  and  steel  wire.  Schedule  537,  October  19th.  In- 
sulated wire.     Schedule  538.     (See  this  issue.) 

Belfast. — August  22nd.  Electricity  Department.  One 
12.500-kW  turbo-alternator,  with  condensing  plant  and  auxili- 
aries. Four  water-tube  boilers,  with  superheaters  and  forced- 
draught  fans.  Four  fuel  economisers.  Two  steel  chimneys, 
with  four  electrically-driven  suction  draught  fans.  One  elec- 
trically-driven centrifugal  pump,  capacity  18,000  g.p.m. 
(July  22nd.) 

Belgium. — August  25th.  Municipal  authorities  of  Schaer- 
bcek,  Brussels.  Alterations  to  the  existing  static  transformer 
boxes  and  the  "  repartition  "  box.  and  for  the  construction  of 
two  additional  static  transformer  boxes.  Plans  and  specifica- 
tions from  the  Caisse  Communale. 

September  2nd.  Provincial  Government  of  Limbourg.  For 
the  establishment  of  an  electricity  distribution  system  between 
Beeringen-Bourg  Leopold.  Tessenderloo.  Beextngen  and  Zon- 
hoven.  Copies  of  the  plans  and  specifications  may  be  obtained 
from  99,  Rue  des  Flamands,  Louvain. 

Municipal  authorities  of  Ixelles.  Brussels.  Low-pressure 
armoured  cables  for  the  electricity   supply   undertaking. 


Glasgow — August  2Gth.  Electricity  Department.  Works 
required  m  connection  with  the  erection  of  a  sub-station  at 
Greenhead,  Govan.    Electrical  engineer. 

Horsham.— August  27th.  Electricity  Department.  On« 
circulating  water  pump,  one  steam  ejector  air  pump,  one 
water  extractmg  pump,  complete  with  driving  units  or,  alter- 
natively, a  centritugal  circulating  vsater  pump,  one  Edwards 
air  extraction  pump,  complete  with  driving  units;  1,000  yard* 
l.p.  feeder  cable,  .i»— .076— .15  sq.  in.  area;  1.000  yards  3-core 
pilot  cable.    .(K«   sq.   in.   area.     (August  12th.) 

September  3rd.  Electricity  Department.  One  3-crank,  triple- 
expansion  engine,  coupled  to  a  300-kW  d.c,  460/500-V  gene- 
rator, or  alternatively,  one  2-crank  compound  engine,  coupled 
to  generator  as  above.     (See  this  issue.) 

Illord. — September     9th.      Electricity     Department.       Air 

compressor,  motor  and  starter,     i&ee  this  issue.) 

India — High  Commissioner  for  India.— August  30th. 
leiegiaph  cauie.     (.'August  latn.) 

London. — L.C.C.— September  5th.  H.  and  l.p.  switch- 
gear  lor  sub-station.     (August  .ith.) 

±  ULH,\M.— September  lUtU.  Electricity  Department.  A.c. 
motor-dnven  centra ugal  circulating  pump  wiiu  pipework  and 
valves.     (See  this  issue.) 

Paddinoton.— August  22nd.  G.W.  Railway.  Three  months' 
supply  telegraph  mstruments,  electrical  apparatus,  wires, 
cables,  telegraph  ironwork  and  tools,  and  drysalteries' 
(August  12th.) 

Metropolitan  Asylums  Board.— August  Slst.  Electric  hght- 
ing  installation  at  the  Grove  Hospital,  Tooting  Grove,  b.  W. 
(See  this  issue). 

Malta. — September  15th.  Government  of  Malta.  Single- 
phase  a.c.  meters.     (See  this  issue.) 

New  Zealand.— Wellington.— September  27th.  Public 
Works  Tender  Hoard.  Six  sets  3-pna.'se,  ol),OUO-V  air-break 
switches   for  the   V\  aikato  electric   power   sclieme.* 

Portsmouth.- August  30th.  Tramways  Committee.  Stores, 
12  months  (mcludiug  msulaimg  materialB,  lamps,  fine  ma- 
terials, ifec).     (See  tuis  issue.) 

South  Africa.— Pretoria.— October  4th.  Electric  Light  and 
Power  Department.  Uoal-handling  plant.  li,600-\  cables,  m- 
duced-draught  and  ash-hanuimg  plant,  pumps,  piping,  &c.— 
Mr.  T.  C.  VVolly  Dod,  General  Manager,  .Vluuicipal  Electricity 
Supply,  P.O.  Box  42c(,  Pretoria. 

Durban.— August  31s_t.  Corporation.  One  3.000-kW,  three- 
phase,  oO-penod.  tJ,600-V  turbo-alternator  wth  condensing 
plant,  circulating  water  pump  and  piping.     (See  this  issue.) 

September  'Abm.  Corporation.  Iwo  500-kVV  rotary  con- 
verters, switchgear,  and  automatic  controlling  devices,  also 
h.p.  supply  feeders.* 

Johannesburg. — November  7th.  Tenders  for  incandescent 
lamps.  South  African  Railways  and  Harbours.  85,500,  in- 
candescent train  lighting  lamps  (tungsten  filament)  tor  24 
volts,  8  to  10  candle  power.  8,125,  engine  headlight  lamps, 
150-watt,  32-volt  (gasfilled  type  with  concentrated  filament). 
50,472.  incandescent  lamps  (tungsten  filament),  and  5,545,  in- 
candescent lamps  (carbon  filament).* 

Sale. — Urban     District     Council.     Cables,     transformers, 

ewitchboards,  house  meters,  and  a.c.  motors.     (August  12th.) 

Southampton.— August     30th.       Electricity     Department. 

E.h.p.,  3-phase  cable.     (August  T2th.) 

Stockton.on.Tees.— August,  31st.     District  Fund,  Gas  and 

Electricity  Committees.      Articles  and  etores  for  six  months. 
(August  5th.) 

Uruguay — September  19th.     Board    of    State    Electrical 

Stations.     Generating  plant  for  four  electrical  groups,  consist- 
ing of  a.c.  and  d.c.  generators,  Diesel  engines,  &c.* 

West  Ham. — September  8th.  Board  of  Guardians.  Three 
months'  supply  of  electrical  fittings.  Mr.  T.  Smith,  clerk  to 
the  Guardians,  Union  Road,  Leytonstone. 

•  A  copy  of  the  specification.  Ice.  can  be  consulted  at  the 
Department  of  Overseas  Trade,  35,  Old  Queen  Street,  S.W.  1. 


CLOSED. 


Aldershot. — Urban  District  Council.     Accepted: — 

Met.-Vickers    Electrical   Co.— H.p.   switchgear,    «9ri;   l.p.  ditto,    4780. 
Bruce     Peebles,    Ltd.— Converting    plant,    £6,147.     (The    next    three    lowest 

tenders    were:    Ateliers    de    Construction,     Belgium,    £5,500;    Oerlikon. 

Ltd..    .Switzerland,   £5.960;  Crompton  &  Co..   Ltd.,  £6,056.) 

On  recommending  the  Council  to  accept  the  quotation  of 
Me.ssrs.  Bruce  Peebles  &  Co.  (which  was  £600  higher  than 
the  Belgian  tender)  for  converting  plant,  the  engineer  stated 
that  the  Belgian  tender  was  lower  because  lower  wages  were 
naid  in  Belciuni.  and  their  quotation  was  for  a  two-bearing 
niachine.  which  was  cheaper  than  the  three-bearing  type 
made  liv  Bruce  Peebles  &  Co.  Both  tenders  were  for  machines 
made  under  the  l.a  Cour  patents ;  the  question  of  obtaining 
spare  parts  was  an   important  one.    It   was  for  the  Council 
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to  decide  whether  to  keep  business  at  home  or  to  patronise 
foreign  manufacturers.  Personally,  he  considered  they  ought 
to  stick  to  British  manufacturers  as  much  as  possible.  The 
Uouncil  unanimously  agreed  to  accept  the  tender  recommended. 

Bangor. — City  Council,     .'\ccepted: — 

English  Electric'Co.,  Lid.— 100-kW  Diesel  set,  £4,260. 

Glasgov. — Tramways  Committee.     Recommended: — 

R.  W.   Blackwell  .\  Co..  Lid..   Fleming.  Birkby  &  Goodall.— Insulaled  bolts 

^\"ard!c  Engineering   Co.,    Ltd. — Lanterns. 

B.L   &   Helsby  Cables.  Ltd.— Cab-lire  cables  for   lighting. 

Sunderland. — Corporation.     Accepted: — 

Ferranli,   Ltd..    Hollinwood. — Eighteen    direct-current    meters. 


NOTES. 

Practical  Education  at  Manchester. — A  scheme  designed  to 
give  Manchester  engineering,'  .students  practical  experience  in 
the  City  Engineer's  depai-tiuent  was  considered  by  the  Town 
Hall  Committee  on  August  lUth.  It  was  proposed  that  two 
or  three  suitably  qualified  men  should  be  taken  on  for  a  two 
years'  course  during  which  they  would  pass  through  the  draw- 
ing -office  and  take  part  in  work  on  roads,  bridges,  walls, 
sewers,  and  surveying.  They  would  not  be  paid,  but  would  be 
given  a  certificate  at  the  end  of  the  course. 

The  proposal  is,  of  course,  applicable  to  every  technical 
department,  and  the  Town  liall  Committee,  which  approved 
the  scheme,  has  invited  opinions  from  the  other  departments 
of  the  Corporation. — Manchesier  Guardian. 

A  22.000=kVA  Water=  Wheel  Generator.— In  a  recent  issue 
of  the  Electrical  Morld  was  desci'ibed  one  of  the  largest  hori- 
zontal water-wheel-driven  generators  ever  built.  This  was 
made  for  the  Great  Western  Power  Company  of  California.  It 
is  a  three-phase.  60-cycle  machine  rated  at  ■2-2;2li)0  kVA,  0.9 
power  factor.  11.000  volts,  171  r.p.m.  There  will  be  two  unit.s  . 
of  this  type  in  the  Great  Meadow  plant  on  Feather  River. 

The  fact  that  it  was  built  to  operate  on  a  l(J5,000-voIt  trans- 
mission line,  the  highest  operating  voltage  to  be  reached  eo 
tar  in  the  U.S.A.,  caused  some  interesting  features  to  be  in 
corporated  in  its  construction.  Tests  made  at  the  factory  on 
the  generator  show  that  it  has  97.25  per  cent,  efficiency  at  full 
load  and  unusually  high  efficiencies  at  partial  loads.  These 
are  9.5  per  cent,  at  half  load  and  93  per  cent,  at  quarter  load. 
All  efficiencies  were  at  0.9  power  factor. 

The  rotor  consists  of  four  separate  wheels  made  into  a  single 
.spider  with  the  rim  dovetailed  to  receive  the  poles.  The 
machine  is  enclosed  for  ventilation,  having  air  inlets  on  each 
side  consisting  of  ducts  coming  from  underneath.  The  heated 
air  is  expelled  into  the  room.  Some  of  the  dimensions  are  as 
follows:  Total  height  over  all.  21  ft.;  distance  over  the  end 
shields,  about  7  ft. ;  distance  from  the  floor  line  to  the  top  of 
the  machine,  13  ft.  The  total  net  weight  is  334,000  lb.  The 
machine  was  built  by  the  American  General  Electric  Co.,  and 
is  the  largest  ever  built  by  that  company. 

Electricity  on  New  Zealand  Farms.— .Addiessint;  a  meet- 
ing of  Bradford  wool  textile  manufacturers,  last  week,  Mr. 
H.  \V.  Massey,  Prime  Minister  of  New  Zealand,  referred  to 
the  up-to-date  sheep  and  dairy  farms  in  New  Zealand,  and 
spoke  of  the  increasing  use  of  electrical  power  on  such  farms. 
He  said  he  fancied  they  were  rather  more  up-to-date  in  Wew 
Zealand  than  in  the  homeland ;  they  were  going  to  provide 
electricity  for  motive  power  pi^rposes  for  practically  every 
industry  in  the  country.  They  were  developing  their  water 
powers  to  deal  with  this,  and  he  believed  that  within  five  years 
every  dairy  farm  in  New  Zealand  having  over  a  dozen  cows 
would   have  its  machinery  driven   by  electricity. 

Stage  Lighting. — In  a  new  scene  shortly  to  be  introduced 
into  "  The  Peep  Show  "  at  the  London  Hippodrome  the 
scenery,  dresses,  and  furniture  will  be  "  changed  "  by  means 
of  coloured  lighting.  It  is  claimed  by  the  inventor  of  the 
innovation  (Mr.  Adrian  Lamoilolf,  a  young  Russian)  that  it  is 
possible  by  this  means  to  completely  alter  the  colour,  shape, 
and  pattern  of,  for  example,  a  girl's  dress  on  the  stage. — 
Daily  Mail. 

Indirect  Storage  ol  Power. — During  the  recent  Chicago 
Convention  of  the  National  Electric  Jjight  Association  an 
interesting  plant  at  Vivarone.  Italy,  was  described.  Tbip 
plant  belongs  to  the  Societi  Idroelettrica  Piemonte  ed  Elettri 
citi  Alta  Italia,  and  is  a  case  of  artificial  storage  of  power. 
The  company  had  a  certain  amount  of  power  available  during 
the  night  which  it  wanted  to  store  for  use  during  the  day.  A 
place  was  found  where  there  were  two  lakes  with  a  difference 
in  elevation  of  483  ft.  (147  m.).  On  a  level  with  the  lower 
one.  Lake  Vivarone.  a  plant  was  erected  and  equipped  with 
a  set  of  motor-driven  liigh-pressure  pumps  which  could  be 
used  during  the  night  to  pump  the  water  from  the  lower 
lake  to  the  higher  lake.  During  the  day  the  water  thus  stored 
■was  di.scharged  into  the  lower  lake  through  waterwheels  driv- 
ing generators.  Prom  the  tedinical  point  of  view  it  worked 
well,  but  the  efficiency  of  the  whole  system  is  very  low.  The 
calculated  efficiency  is  53  per  cent.,  but  the  real  efficiency  ii 
not  more  than  40  per  ceni.— Electrical  World. 


Testing  for  Phase  Sequence. — In  an  interesting  article  by 
Prof.  P.  A.  Kartak  on  "  Testing  for  Phase  Rotation  in  Three- 
phase  Circuits  "  which  appeared  in  the  Electrical  World  for 
April  '23rd,  1921.  four  metliods  of  determining  phase  rotation 
are  classified.  A  method  devised  by  Mr.  H.  J.  Blakeslee,  of 
Hartford,  Conn.,  which  dillers  materially  from  the  four  men- 
tioned in  the  article  will  be  of  interest  to  those  who  have  to 
make  tests  of  this  nature.  This  method  requires  a  small 
polyphase  tran.sformer  core  having  two  primary  windings, 
one  on  each  of  the  outside  legs,  a  secondary  winding  on  the 
common  leg,  and  a  lamp  in  the  secondary  circuit. 

The  ratio  of  resistance  to  reactance  in  one  of  the  primary 
coils  is  made  greater  than  the  corresponding  ratio  in  the  other 
primary  coil.  The  flux  in  the  core  of  the  former  coil  will, 
therefore  lag  the  e.ra.f.  impressed  on  that  coil  by  an  angle 
smaller  tnan  that  by  which  the  tiux  in  the  core  of  the  latter 
coil  lags  the  e.m.f.  impressed  on  that  coil.  Therefore,  the  re- 
sultant flux  in  the  common  leg  will  have  a  value  which  is  of 
dilTerent  magnitude  according  to  the  phase  rotation  of  the 
source,  and  it  follows  that  the  lamp  connected  in  the  secondary 
circuit  will  have  a  different  brightness. 

The  electrical  connections  of  the  transformer  are  shown  in 
the  accompanying  illustration,  as  are  the  approximate  pli;ise 
relations  of  the  polyphase  e.m.f. 's  and  transformer  fluxes  for 
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A  Three-phase  Circdit. 

opposite  orders  of  rotation.  Vectors  1-2.  2-3,  and  3-1  represent 
the  three  e.m.f.'s  of  a  polyphase  circuit,  a  represents  ttie  ap- 
proximate phase  of  the  flux  in  the  core  surrounded  by  the 
highly  reactive  coil,  b  represents  the  approximate  phase  of 
the  flux  in  the  core  surrounded  by  the  coil  of  lower  reactance. 
A  lags  the  corresponding  e.m.f.  3-1  by  nearly  90  deg.  B  lags 
e.m.f.  1-2  by  about  45  deg.  c  is  the  resultant  flux  in  the  third 
or  common  leg. 

The  effect  on  the  resultant  flux  caused  by  different  orders 
of  rotation  is  shown  by  the  two  sets  of  diagrams.  The  current 
in  the  secondary  circuit  naturally  reacts  upon  the  component 
tluxes  so  that  their  lags  and  magnitudes  will  not  be  ide.itical 
in  the  two  orders.  There  is  no  difficulty,  however,  in  so  pro- 
portioning the  windings  as  to  secure  the  effect  desired. 

A  convenient  assembly  of  the  apparatus,  including  a  quick 
reversing  switch,  occupies  a  box  6i  in.  by  4J  in.  by  2i  in.  and 
weighs  3  lb.,  thus  being  readily  carried  in  a  meterman's  kit. 

The  Most  Popular  Lamps. — In  the  vacuum-type  lamp  the 
40-wat.t  size  is  used  in  the  United  States  to  the  greatest  ex- 
tent, it  representing  about  a  quarter  of  all  lamps  of  this  class. 
The  25-watt  is  a  good  second,  followed  by  the  00- watt  and 
50-watt.  A  tendency  to  standardise  the  last-named  size  ac- 
counts for  a  very  perceptible  increase  in  its  use  during  the 
last  two  years.  Meanwhile  the  gasfilled  lamps  of  75  watts 
and  100  watts  have  risen  in  popularity,  while  little  change  is 
shown  in  the  larger  sizes.  It  now  looks  as  if  the  two  sizes 
just  mentioned  will  very  rapidly  drive  out  the  100- watt  and 
perhaps  the  OO-watt  vacuum  lamps.  For  street-lighting  work 
the  vacuum  type  has  virtually  disappeared.  The  Ijamp  Com- 
mittee brought  out  these  facts  at  the  recent  N.E.L.A.  con- 
vention in  Chicago. — Electrical  ]Vorld. 

Spontaneous  Combustion  of  Coal. — Right  years  after  its 
appointment,  the  Departmental  Committee  on  Spontaneous 
Combustion  of  Coal  in  Mines  has  now  issued  its  final  report 
(Cmd.  1,417,  Stationery  Office,  Is.  (id.  net).  It  presented  an 
interim  report,  however,  in  December,  1913,  and  afterwards 
its  work  was  interrupted  by  the  war.  The  present  report, 
according  to  The  Times,  states  that  probably  all  bituminous 
coal  is  liable  to  spontaneous  Cdiiibustion  in  some  degree,  but 
that  there  is  greater  liability  to  solf-heating  of  the  coal  in 
the  seams  of  some  British  coalfields  than  in  others  is  due  to 
several  cau.ses  other  than  the  chemical  composition  of  the  coal. 
Tlie  thicker  the  seam  the  greater,  in  general,  is  the  liability 
to  spontaneous  combustion;  and  coal  which  has  been  crushed 
in  the  mine  by  reason  of  superincumbent  weight  is  more 
liable  to  self-heating  than  coal  in  a  solid,  compact  state. 

As  regards  systems  of  working,  it  is  declared  to  be  impossible 
to  lay  down  any  hard-and  fast  rule  for  universal  application. 
No  regulations  are  recommended  additional  to  those  brought 
into  force  in  July  last,  which  were  based  on  the  committe«'i 
interim  report. 
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Electric  Dish  Washers. — In  this  country  the  dish  washer 
appears  to  be  the  least-knowu  of  eleotricul  appliances,  atten- 
tion being  devoted  almost  entirely  to  such  articles  as  clothes- 
washing  machines,  cooking  apparatus,  and  suction  cleaners. 
Of  course,  an  electrical  dish  washer  is  not  exactly  suitable 
for  the  small  menage,  and  this  may  be  the  reason  for  the 
apparent  neglect  of  the  appliance.  The  United  States,  how- 
ever, is  still  working  at  this,  and  the  ElectricaL  Heview  of 
Chicago  recently  gave  some  particulars  of  two  new  electric  dish- 
j  washing  machines  which  have  been  placed  on  the  American 
I  market.  One  of  these,  the  "  .\utosan,"  is  made  in  three  sizes. 
',  The  first  is  suitable  for  establishments  catering  for  between  lOO 
and  .500;  the  medium  size  is  designed  for  larger  establishments 
—from  5U0  to  1,0U0  persons;  the  largest  size  is  for  establish- 
ments dealing  with  more  than  1,000  persons.  In  this  machine 
I  a  rotary  conveyor  carries  the  tableware  through  washing, 
rinsing,  and  sterilising  sprays  applied  from  above  and  below ; 
special  fibre  cushions  are  embodied  in  the  tank  to  prevent 
chipping  or  breakage  of  china  and  glass.  The  sterUisation  of 
the  washed  articles  is  effected  by  boiling  water  and  steam. 
The  smallest  type  is  driven  by  a  1-h.p.,  1,750  r.p.m.  motor 
installed  in  the  base  of  the  machine,  and  connected  to  the 
water  pumps,  and.  through  a  reducing  gear,  to  the  conveyor, 
thus  eliminating  belts  or  chains. 

The  Walker  "  heavy-service  "  dish  washer  is  entirely  dif- 
ferent in  design.  It  contains  only  one  moving  part,  that  is 
a  blade  of  special  design  which  revolves  rapidly  in  the  conical 
tank  of  the  machine^  and  thus  forces  a  whirling  stream  of 
water  through  the  articles  in  the  upper  part  of  the  tank.  Four 
stationary  nozzles  in  the  top  of  the  machine  introduce  water 
for  washing  and  rinsing.  A  rubber  knob  is  another  accessory. 
Before  being  put  into  the  tank,  the  plates,  &c.,  are  tapped 
against  this  to  remove  all  loose  pieces  into  a  hopper.  The 
plates  are  then  put  into  trays  and  slid  into  the  tank.  A  J-h.p. 
motor  has  been  found  sufficient  for  the  operation  of  this 
washer. 

•■  The  Odometer. — The  Quest,  which  will  carry  the  Shackle- 
ton-Rowett  expedition  to  the  Antarctic,  will  include  in  her 
equipment,  besides  wireless  telegraph  apparatus,  an  odometer. 
The  latter  device,  according  to  The  Times,  is  an  electrically- 
worked  recording  instrument  resembling  the  barograph,  which 
will  be  connected  to  the  electric  log  and  gyroscopic  compass. 
Its  function  is  to  trace  automatically  on  a  chart  the  route  fol- 
lowed by  the  vessel  and  to  record  her  speed ;  it  is  adjustable  to 
any  chart.  The  odometer  is  the  invention  of  Rear-Admiral  E. 
C.  Villiers,  and  it  is  believed  that  only  three  such  instruments 
have  80  far  been  constructed. 

Electric  Welding  io  Wireless  Apparatus. — Some  very  fine 
work  with  a  small  electric  welder  about  the  size  of  an  ordinary 
sewing  machine  is  described  in  a  recent  issue  of  the  Journal 
of  Electricitij  and  Western  Industry.  This  little  machine  is 
used  in  connection  with  the  manufacture  of  vacuum  tubes. 
and  the  work  is  of  such  a  delicate  nature  that  it  has  been 
necessary  to  confine  it  to  female  labour.  In  one  type  of 
detector  is  a  tungsten  filament  surrounded  by  a  nickel  helix, 
and  a  nickel  cylinder.  The  helix,  which  is  composed 
of  nickel  wire  .03  in.  in  diameter,  is  electrically 
welded  to  a  nickel  wire  support.  The  weld  is  so  6uc- 
cessful  that  only  the  single  support  is  required.  The  cylinder 
which  is  J  in.  in  diameter,  J  in.  long,  and  made  of  .007  sheet 
nickel,  is  supported  by  a  .03  in.  diameter  nickel  wire  which  is 
welded  to  the  cylinder.  The  amplifying  tubes  are  made  in  a 
similar  manner.  The  De  Forest  tube  is  a  much  larger  and 
more  powerful  type,  and  the  electric  welding  in  it  shows  a 
larger  field  of  accomplishment,  for  a  greater  number  of 
different  metals  are  used,  all  electrically  welded  to  each  other. 
Within  this  tube,  tungsten  is  electrically  welded  to  dumet; 
nickel  to  tungsten;  copper  to  nickel;  molybdenum  to  nickel: 
iron  to  molybdenum,  and  molybdenum  wire  to  tungsten,  and 
copper  to  dumet.  All  of  these  metals  are  of  very  small  sec- 
tional area,  being  under  1/16  in.  in  diameter  or  thickness. 
The  electric  welding  is  all  of  the  resistance  type.  The  delicacy 
of  the  work  may  be  judged  from  the  'fact  that  the  two  elec- 
trodes and  the  wires  to  be  welded  are  within  an  area  of 
three-sixteenths  of  an  inch  in  diameter,  and  this  inside  a 
"  pyrex  "   glass  tube. 

Conscious  after  a  33,000>volt  Shock. — .V  correspondent  of 
the  Electrical  World  states  that  recently,  while  examining 
iome  high-line  oil  switches  preliminary  to  overhauling  them. 
Charles  Moore,  of  the  Texas  Light  &  Power  Co.,  came  into 
contact  with  a  circuit  and  established  a  "  ground  "  througli 
his  body.  While  he  was  so  badly  burned  that  he  lost  his 
right  hand,  he  never  lost  consciousness,  despite  the  fact  that 
the  circuit  was  operating  at  33,000  volts.  Mr.  Moore  and  an 
assistant  had  been  standing  before  the  switch  box,  the  door 
of  which  was  off.  Mr.  Moore,  it  is  thought,  swung  around 
to  leave,  and  as  he  did  so  he  caused  an  arc  and  was  knocked 
down.  Witnesses  of  the  accident  rushed  to  the  stricken  man 
expecting  to  find  him  dead,  but  to  their  amazement  he  began 
to  talk  towards  them  and  intelligently  directed  the  first-aid 
work  himself.  The  discharge  entered  his  right  hand,  travelled 
through  his  body,  and  passed  through  hi.s  left  leg.  The  con- 
crete flooring  on  which  Mr.  Mo«re  was  standing  at  the  time 
clearly  showed  the  outline  of  Mr.  Moore's  left  foot,  having 
been  turned  black  where  current  passed  out  of  his  body.  It  is 
estimated  that  the  minimum  pressure  which  he  could  have 
reoeived  wai  19.000  volts. 


Energy  from  a  City  Water  Supply.— We  recently  described 
an  installation  in  a  Canadian  town  in  which  the  town's  eurplai 
water  supply  uas  used  in  the  generation  of  electricity.  In 
Ixjs  Angeles,  according  to  the  Electrical  World,  there  la  a 
hydro-electric  installation  upon  the  same  principle  but  on  a 
much  grander  scale.  During  the  spring  of  1919.  the  power 
shortage  in  this  district  became  so  acute  that  the  power 
companies  found  it  necessary  to  develop  a  source  of  power 
which  could  be  utilised  in  a  short  space  of  time.  It  was  found 
that  by  the  use  of  water  from  the  city  aqueduct  an  eflectivo 
head  of  ul5  ft.  could  be  obtained  at  a  distance  of  40  miles  from 
the  city.  This  distance  was.  ho.wever,  no  disadvantage  as  the 
transmission  lines  from  another  station  passed  the  site.  The 
water  was  diverted  from  the  main  aqueduct  to  a  surge  tank. 
Prom  this,  two  riveted  steel  penstocks,  7  ft.  in  diameter  and 
1.430  ft.  long,  were  erected  to  the  bottom  of  the  San  Francia- 
quito  Canyon  wherein  was' constructed  a  power  house  contain- 
ing two  17,500-kVA  vertical  turbo-alternators.  The  present 
rate  of  flow  to  these  machines  is  600  cu.  ft.  per  second,  and 
the  head  of  51.5  ft.  gives  an  efiective  30.WKJ  h.p.  The  generators 
have  a  power  factor  of  .8,  they  are  of  the  "  umbrella  "  type 
with  directly-connected  exciters  and  spring-type  thrust  bear- 
ings. Provision  has  been  made  for  a  third  machine  of  this 
type.  Upon  leaving  the  station  the  water  passes  through  a 
tunnel  400  ft.  long  and  re-enters  the  aqueduct.  'Ihe  whole 
construction  was  effected  in  a  remarkably  short  time.  The 
contracts  for  the  hydraulic  part  of  the  work  were  let  in  the 
spring  of  1919.  and  awarded  to  the  \Nellman  Seaver-Morgan 
Co.  in  July.  At  the  same  time  the  General  Electric  Co. 
received  an  order  for  the  generators.  The  turBines  were  de- 
livered_  in  March  and  April,  1920,  and  were  put  into  operation 
on  .Juiie  30th  and  .August  7th  respectively.  So  accentuated 
had  the  power  shortage  become  that  seven  hours  after  water 
was  admitted  to  the  second  unit  the  plant  was  under  full  load. 

Railway  De-control. — The  control  of  the  British  railway 
systems,  after  being  in  the  hands  of  the  Government  for  the 
past  seven  years,  ceased  at  midnight.  August  15th-16th,  1921. 

Educational. — City  a.nd  Guilds  of  London  Institute.— Mr. 
H.  P.  Philpot,  B.Sc,  A.M. Inst. C.E..  Assistant  Professor  at 
University  College,  has  been  appointed  to  the  Professorship  of 
Civil  and  Mechanical  Engineering  at  the  Finsbury  Technical 
College;  and  Mr.  A.  .J.  Hale,  B.Sc,  F.I.C..  Chief  Assistant  in 
the  department  of  .Applied  Chemistry,  to  the  Professorship  in 
that  department.  'The  entrance  examination  of  the  College 
will  be  held  on  Tuesday,  September  20th. 

Porcelain  in  Australia. — .\  deputation  representing  manu- 
facturers of  hard  porcelain  ware  interviewed  the  Australian 
Minister  of  Customs  recently  to  ask  for  increased  duties  to 
be  imposed  on  hard  porcelain  ware  for  electrical  purposes. 
The  manufacturers  contended  that  they  w'ere  in  a  position 
to  meet  all  local  requirements,  both  for  high  and  low-pressure 
work,  and  that  they  were  installing  plant  (which  had  been 
made  in  Australia)  to  test  up  to  a  pressure  of  150.000  volts. 
They  desired  additional  protection,  particularly  on  the  general 
tariff,  and  the  Minister  promised  to  consider  the  request. 

Copper  Tempering.— Mr.  Walter  Bunton,  of  Laporte, 
Indiana,  has  discovered  a  process  of  tempering  copper,  which 
has  been  a  lost  art  for  many  generations.  Bunton  found  some 
pages  of  an  encyclopaedia  in  an  ash  heap,  and  read  an  account 
of  how  a  Roman  metallurgist  had  discovered  the  secret  of 
hardening  copper,  but  that  the  secret  had  died.  He  at  once 
began  experiments,  which  have  resulted  in  the  new  process. 
His  patent  has  been  purchased  by  the  United  States  Steel 
Corporation,  .says  the  Chicago  Tribune  (Paris  edition!,  for 
£250,000,  and  a  royalty  of  Id.  for  every  pound  of  material 
manufactured.  The  process  is  being  kept  secret  until  foreign 
patents  can  be  completed. — Birmingham  Post. 

Wireless-Controlled  Motor=car. — The  first  radio-controlled 
motor-car  has  appeared  in  the  streets  of  Dayton.  Ohio,  accord- 
mg  to  the  New  York  Herald  (Paris  edition).  No  one  was  in 
the  car — to  all  appearances  a  conventional  one  8  ft.  long — yet 
it  made  its  way  through  the  main  streets,  obeying  the  traffic 
signals,  taking  the  turns,  and  blowing  its  own  horn  at  careless 
pedestrians.  The  car  was  driven  by  its  iuvent<ir,  Captain  R. 
B.  Vaughan.  from  another  car  following  it  at  a  distance  of 
17  yards  or  so. — Daily  Mail. 

Colouring  Gem  Stones. — Experiments  in  colouring  colour- 
less gem  stones  by  exposure  to  radium  emanation  are  being 
carried  on  at  the  Rare  and  Precious  Metals  Station  of  the 
United  States  Bureau  of  Mines  at  Reno.  Nevada.  A  colourless 
Colorado  topaz  was  tinted  yellow,  but  the  colouring  was  not 
permanent  when  exposed  to  light.  If  it  is  found  that  radium 
possesses  the  power  to  colour  gem  stones,  the  discovery  will 
increase  the  commercial  value  of  gem  stone  material  "found 
largely  in  the   West,   says  the  Engineer. 

fnstitution      Note Iron      ank      Steel      Institdte.— The 

Autumn  Meeting,  as  previously  announced,  is  to  be  held  in 
Paris  from  September  5th  to  10th.  The  programme  includes 
visits  to  works  in  Lorraine,  Burgundy  and  Normandy.  Among 
the  papers  to  be  road  and  discussed  are  : — "  Does  the  critical 
(loint  depend  on  the  strength  of  the  magnetising  field'?  "  by 
K.  Honda,  and  "  The  situation  of  the  French  metallurgicul 
industry  in  the  North  and  in  the  East  of  Prance,"  by  L. 
Guillet. 
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Appointments  Vacant. — Cable  jointer  for  the  Burnley 
Electric  I.ightinp  Department ;  teachers  in  electrical  ensjineer- 
ing.  wireless  telegraphy,  and  mechanical  enfiineering,  for  the 
Croydon  Ediiiation  Comtnittee.     (See  this  issue.) 

Legal. — CoRHrcTiox. — With  reference  to  tlie  report  of  the 
case  Electrical  Apparatus  Co..  Ltd..  r.  J.  Concord  &  Co..  Ltd. 
(Elec.  Rkv.,  Ausust  l-2tb,  p.  ^U).  Mr.  Frank  NV.  Ward  states 
that  he  did  not  say  that  he  was  raanapinc  director  of  Messrs. 
Burton.  Griffiths  A  Co..  Ltd.  Counsel  referred  to  him  as  late 
of  that  company. 

The  Uhegan  Simplex  Main  Line  Relay. — .\  radical!  de- 
parture from  the  time-honoured  methods  of  adjustiut;  the 
magnetic  circuit  of  main  line  telejjraph  instruments  has  been, 
devised  by  Mr.  J.  J.  Gheaan.  president  of  J.  H.  Bunnou  and 
Co..  New  York,  says  the  T.  d  T.  Age.  Heretofore  this  adjust- 
ment has  been  done  by  varying  the  distance  between  the 
magnet  cores  and  armatures  by  sliding  the  magnets  back  and 
forth.  Mr.  Ghegan's  method  is  to  leave  the  armature  and 
magnets  in  fixed  positions  in  close  proximity  to  each  other, 
and  vary  the  magnetic  circuit  by  moving  the  yoke  or  back 
iron,  on  which  the  magnet  spools  have  heretofore  been  per- 
manently mounted,  from  contact  with  the  magnet  cores  to  any 
desired  distance  away  from  one  or  both  cores.  Mr.  Ghegan's 
relay  arrangement  has  some  distinct  advantages  over  the 
former  types,  such  as  the  positive  protection  of  the  magnets 
and  their  connecting  wires  from  mechanical  iniury  by  enclos- 
ing them  in  a  suitable  covering;  simplifying  the  construction 
by  eliminating  sliding  mechanism  for  the  magnets,  and  by 
doing  away  with  the  back  adjusting  post.  The  instrument  is 
decidedly  Quicker  in  action,  owing  to  the  additional  break  in 
the  magnetic  circuit,  as  well  as  being  more  responsive  to  small 
current  variations,  perfect  work  being  obtained  on  a  variation 
of  less  than  '3  milliamperes  over  a  100-ohni  leak  on  a  .S.SOO-ohm 
circuit.  This  is  made  possible  by  the  cliseness  of  the  arma- 
ture to  the  magnet  cores  at  all  times,  so  that  all  lines  of  force 
go  through  the  armature,  whereas  in  the  old  arrangement  of 
separating  armature  and  magnet  cores,  besides  the  pull  being 
in  inver.se  ratio  to  the  distance,  many  of  the  lines  of  force 
passed  directly  from  one  core  to  the  other,  and  thus  had  no 
effect  on  the  armature.  The  arrangement  for  moving  the 
yoke  or  back  iron  is  simnle  and  ingenious,  and  is  accomplished 
by  turning  a  nut  exactly  as  in  the  old  style  relay,  so  that 
operators  do  not  have  to  learn  any  new  adjusting  methods 
when  using  the  instrument. 

Simplified  Connections  and  Diaiframs  of  Three=nhase 
Motors. — -A  set  of  simnle  and  clear  diatjrams  for  the  recon- 
nection  of  motors  by  ordinary  machinists  who  were  not  familiar 
with  the  usual  style  of  connections  adopted  in  motor  diagrams 
was  desired  by  the  manager  of  nn  important  manufacturing 
establishment  of  IJma.  Peru.  The  work  was  started  having 
in  mind  that  the  diagrams  to  be  prepared  must  show  clearlv 
and  faithfully  not  only  the  sequence  of  groups,  poles,  and 
phases,  but  also  the  formation  of  groups.  Starting  at  the 
two  terminals  of  each  coil,  it  was  proposed  to  make  a  detailed 
and  continuous  line  representation  to  converge  at  the  three 
motor  terminals.  Tn  some  cases  it  became  necessarv  tn  alter 
the  usual  style  nf  connection  so  as  to  make  practicable  the 
reconnection  in  the  most  simple  and  regular  way.  The  phases 
were  shown  differentlv.  the  terminals  had  to  be  located  sym- 
metrically, the  top  and  bottom  splicings  were  drawn  .separately, 


and  even  the  coil-to-coil  stubs  were  clearly  indicated.  Among 
the  diagrams  prepared  there  were  some  for  twlve,  ten,  eight, 
Bix.  and  four  poles,  using  '2,200,  .5.50.  440.  and  220  volts  both  for 
American  and  German  makes  of  motors. 

The  accompanving  drawing  is  a  sample  of  the  diagrams 
made.  It  belongs  to  a  .5-h.p.,  L150-r.p.m.,  220-volt,  48-coil, 
Beries-delta,  thre<'-phase  motor.  Each  of  the  small  circles  re- 
presents a  coil.  The  different  phases  are  drawn  re.spectively 
clear,  hatched  and  l>lack.  The  lines  issuing  from  the  small 
circles  renresent  the  terminals  and  connection  ends  of  the 
coils,  and  there  is  no  other  explanation  accompanying  the 
diagram  than  the  direction  to  connect  the  motor  in  strict 
accordance,  with  the  lines  joining  the  small  circles.  As  the 
motor  requircB  odd  grouping  of  coils  the  distnh>ition  of  coi's 
in  poles  and  phases  is  also  indicated.— Mr.  V.  M.  Arana  in 
the  Electrical  World. 


OUR     PERSONAL     COLUMN. 

TVm  Editors  i/irite  eleotrieal  eiigineei:i.  whether  connected  with  th» 
technical  or  the  comnifrc'al  siiU  o'' the  profex.iion  ini-' industry, 
also  electric  tramway  and  railway  ofticiuls.  to  keep  readers  of  th* 
Electrical  Review  posted  as  to  their  moirments. 


The   Sheffield   City  Council   discussed    at   some  length   last   I 
week  the  salary  of  Mr.  .T.  W.  B.arnks,  the  commercial  assistant    I 
in  the  electricity   supply   department.     Prom  the  speeches  it    j 
appears  that  in  .\ugust.  1919,  the  Council  decided  to  pay  him 
the  amount  he  would  have  received  had  he  been  a  member    ! 
of  the  E.P.E.A.  (then  .tSM  per  annum;  now  ±702).  but  that 
resolution  had  never  been  carried  out.     Mr.  Barnes  is  now  a 
member  of  the  E.P.E.A..  and  is  receiving  i'600.     One  coun-    . 
cillor  said  that  the  Council  ought  to  redeem  its  promise,  while 
another  denied  that  the  Council  ever  made  any  bargain  with 
Mr.    Barnes,   and   wanted    to   know    why  he    should    be  paid     ■ 
£700  to-day  "  when  the  bottom  of  Sheffield  trade  had  dropped    i 
out."     Sir  William  Clegg,  w'ho  .said  that  he  had  always  sup-    j 
ported    Mr.    Barnes  having   £700    a    year,    now    took    up    an 
attitude  of  strong  opposition  to  any  advance,  and,   according 
to    the    ,'^heffield     Independent,    he    is    reported    as    saying, 
"  although  I  believe  the  man  has  been  badly  treated,  T  will 
not  support  him,  as  T  do  not  approve  of  the  methods."     Sir 
Wilham  said  that  Mr.   Barnes  said   at  one  time  that  it  was 
not  in    the   interests  of  the   department  that  he  should  jnjii 
the    .Association,   but    when    he    had   failed    to    persuade   tb.' 
Council    to   raise   his    salary    he    changed    his    attitude    ami 
joined  it,    his  avowed  obiect   being   to   bring  himself    within 
the  Association's  scale.    The  increase  was  refused  by  36  votes 
to  foui". 

As  mentioned  in  our  last  issue,  Mr.  H.  R.  Forbis 
Mack.ay  has  been  instructed  by  the  City  Council  of 
Sydney,  N.S.W..  to  visit  Great  Britain  and  America 
for  the  purpose  of  making  himself  acquainted  with  the  latest 
develonments  in  electricity  supply  sy.stems.  Mr.  Mackay  ex- 
pects to  arrive  in  F.ondon  about  the  middle  of  October,  He 
will  make  its  headquarters  at  the  offices  of  Messrs.  Preece. 
Cardew  .V  Rider.  S,  Q\ieen  Anne's  Gate.  Mr.  Mackay  is  city 
electrical  engineer  and  General  manager  of  the  electricity 
department  in  Sydney.  Tlie  Sydney  undertaking  is  a  big  one. 
The  capital  expenditure  is  already  near  4i  millions  sterling, 
and  the  annua'  revenue  approximately  one  million.  Then- 
are  more  than  .50  000  consumers,  with  a  total  connected  loail 
of  over  l.SO.OOn  kW.  The  observed  greatest  demand  is  about 
40.000  kW.  For  the  twelve  months  ending  May  31st,  1921. 
there  were  12,041  new  consumers  connected.  Mr  Mackay  has 
reported  t'l  the  Svdney  Council  that  the  next  main  generating 
unit  inptallo'1.  which  it  is  proposed  should  be  of  about  16,000 
kW.  will  fill  up  the  wliole  of  the  space  available  on  the  site 
of  the  existing  power  house,  and  that,  therefore,  by  about 
T92-5  a  new  power  hou.se  =hould  be  in  operation.  Tt  is  largely 
in  connection  with  the  design  of  this  proposed  new-  nower 
house  that  Mr.  Ma'-kay  i--  making  his  vi.sit  to  O'-eat  Britain 
and  .America.  He  is  spe'-iallv  interested  in  in)  The  economv 
and  effectiveness  under  different  conditions  of  pulverised  coal 
as  fuel:  (h)  the  auto'uatic  protection  of  high-pressure  cables: 
(c)  modern  designs  of  high-pressure  switchgear;  {d)  the  latest 
developments  in  different  tvpes  nf  automatic  stokers:  (e) 
steam  turbines,  particularly  the  maximum  rating  up  to  which 
a  3.000  rn.m  machine  can  he  carried  with  safety;  (f)  the 
u.se  of  extra  high  steam  nrcsures  in  boilers  itc. ;  (cj)  methods 
nf  disposing  of  ash  and  clinker  where  coal  is  burned  in  large 
quantities. 

On  Friday.  12th  in.stant,  the  staff  of  the  Wallasev  elec- 
tricitv  denartnient.  with  a  number  of  business  friends  met 
together  in  the  afternoon  at  the  offices.  Sea  "^'iew  Road,  md 
nre<^ented  the  horounh  electn-al  engineer  a^d  manager  Mr 
.1.  A.  Crowthi";,  with  a  solid  sib'er  tea  and  ci^^ee  service  as 
nn  exnvpssion  of  the"'  esteem  and  regard,  on  the  occasion  of 
his  retirement  after  ".5  vears'  service.  Mr.  Sta'-kev  the  mains 
superintendent,,  by  virtue  of  being  the  olde,st  official,  made  the 
presentation. 

Owin"  to  the  resignation  nf  the  borough  electrical  engineer 
of  St.  Helens.  Mr.  B.  T  H^WKI^■s  wh'>  has  been  apnointed 
hv  the  Cnrnoratior  of  W!'"asev.  the  F'ectricitv  Oommit+ee 
has  resolved  that  Mr.  F.  M.  R'-vni'ir.  Bmci^k,  power-station 
sunerintendent  at  the  Corporation  e'ecfricitv  works  he  .ip- 
pointed  actinff  electrical  engineer  for  a  period  of  twelve 
months  at  a  =-<larv  of  £6.50  per  annum  finclusiveV 

Mr.  P.  .T.  Watts,  O.R.E,  f'rst  assistant  electrical  engineer, 
who  has  been  at  the  head  of  the  electncal  en'oneering  depart- 
ment at.  Sheerness  yard  since  .Tulv  .5th,  1917.  as  electrical 
enrineer  (acting),  has  been  promoted  to  e'ectrical  engineer: 
and  in  the  same  department  Mr.  A.  V,  Ri-evfs,  inspector 
of  electrical  fitters,  who  has  been  emolovcd  on  Admiralty 
overseeing  duties  in  the  Birmin"ham  district  for  some  ■'•ears 
Past  has  been  ^nnointed  se"ond  assist.''nt  electrical  engineer 
in  the  niace  rf  Mr.  A.  E.  Frapkh'ng.  The  p'-omction  of  M'. 
Watts  is  to  the  vacancy  caused  hy  the  death  of  Mr.  A.  G. 
Newinnton. 

Lient.-Col  A.  K.  T..\sk'-p  T.P  .  from  the  fvpc  Vlpptrfml 
Enninep>-B.  has  been  n^>sted  in  the  =nme  rank  tri  the  Re"'- 
rnental  List  of  the  '''er-ito'-ial  Force  Repe'-ve  n"d  Maior  O.  M. 
Short  and  Capt.  C.  M.  Cwin'tKi.'..  A.M.T.E.F  .  nf  the  «ame 
corps  in  their  reopeetive  ranks,  have  Keen  similarlv  posted 
to  the  Reserve  of  Oflficers  (Territorial  Force)  from  26tb  ult. 
A  vacancy  for  a  captain  in  the  Hants  (Electric  lights  Com- 
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p»ny)  Portress  Engineers  has  been  filled  by  the  promotion  ol 
Lieut.  K.  N.  Arnold,   who  joined  the  corps  in  1916. 

Mr.  H.  J.  Green  has  been  appointed  switchboard  attendant 
at  the  works  of  the  Scarborough  Electric  Supply  Co.,  Ltd. 

Mr.  H.  T.  W.  BoWKLL  inform.s  us  that  he  has  severed  hia 
connection  with   the   Silent  Electric  Clock   Co.,  Ltd. 

According  to  the  Sydney  Sun,  Mr.  F.  B.  Siienstone  v/asf 
entertained  at  dinner  in  July  by  the  officers  of  the  Chief 
Electrical  Engineer  for  Railways  and  Tramways,  on  the  occa- 
sion of  his  retirement  from  the  po-sition  of  works  manager, 
Eandwick  workshops,  Sydney,  to  take  up  the  general  mana- 
gership of  Messrs.  Parkinson's  (Australia).  Ltd.,  who  are 
starting  works  for  the  manufacture  of  electric  motors  in 
Sydney. 

Sir  Ernest  V.  Hiley,  formerly  Town  Clerk  of  Birmingham. 
and  more  recently  chairman  of  the  Metropolitan  Railway 
Carriage  &  Wagon  Co.,  of  Saltley.  has  been  adopted  as  prospec- 
tive Unionist  candidate  for  the  Parliamentary  Division  of 
Buddeston,  Birmingham.  The  present  member  has  intimated 
his  intention  to  retire  at  the  next  General  Election. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Electrical  Distribution  of  Yorkshire,    Ltd. — Mortgage  on 

company's  undertakings  authorised  by  various  provisional  orders  and  tolls 
and  sums  arising  therefrom,  and  all  estate,  right,  title  and  interest  therein, 
all  future  undertakings  which  may  be  granted  to  the  company  during  the 
existence  of  the  mortgage  and  company's  other  assets,  present  and  future, 
including  uncalled  capital,  dated  July  26th,  1931,  to  secure  all  moneys  due 
.  or  to  become  due  from  company  to  Barclays  Bank  not  exceeding  £25,000. 
including    £10,000   previously   secured. 

Hntchinson  Bros,,  Ltd. — Satisfaction  in  full  on  July  19th, 

1921,  of  debentures  dated  June   Uth,    1915,    securing    £2,500. 

Arc  &  General  Equipment,  Ltd. — Second  debenture  dated 

July  28th,    1921,    to    secure   £100    charged   on    the  company's   undertaking    and 

froperty,    present     and     future,     including     uncalled    capital.     Holder  :     A.    D. 
ones,  of   St.  Aubyns,   The  Vale,    Hampstead. 

H.    E.    Ashdown    (Birmingham),    Ltd. — Mortgage    dated 

July  26th,  1921.  to  secure  all  moneys  due  or  to  b<come  due  from  company  to 
London  Joint  City  &  Midland  Bank,  charged  on  certain  land  and  premises, 
ic,  at   Perry   Barr,    Birmingham. 

Staffordshire  Electrical  Accessories  Co.,  Ltd. — Satisfaction 

in  full  on  Julv  39th,  1921,  of  debenture,  dated  April  8th,  1920.  secured  £1,735 
notified.  Particulars  of  £1,73.5  deb.'ntures,  authorised  July  29th.  1921,  also 
filed;  whole  amount  issued;  charged  on  the  company's  undertaking  and  pro- 
perty,   present    and    future,    including    uncalled    capital. 

Chesham  Electric  Light  &.  Power  Co.,  Ltd. — Satisfaction 

in  full  on  July  30th,  1921,  of  debentures  dated  July  31st,  1914,  securing  £25.000. 

Sussex  Electricity  Supply  Co.,  Ltd.— Particulars  of  .£20,000 

debentures,  authorised  Julv  22nd,  1921,  and  covered  by  trust  deed  of  even 
date;  present  issue  £10,000;  charged  on  certain  land  and  buildings  at  Crawlev 
and  company's  other  assets,  present  and  future,  including  uncalled  capital. 
Trustee:   J.   F.   Drughorn. 

Northampton  Electric  Light  &  Power  Co.,  Ltd. — Issue  on 

July  22nd,  1921,  of  £100  second  debenture  stock,  part  of  a  series  already 
r.^gjstered. 


CITY     NOTES. 


Marconi's 

Wireless 

Telegraph 

Co.,  Ltd. 


In  their  report  for  the  year  ended  Decem- 
ber 31st,  19'20,  the  directors  state  that  manv 
matters  remain  unsettled,  and  consequently 
the  accounts  cannot  reflect  the  true  strength 
of  the  company's  position.  The  credit 
balance  of  profit  and  loss  account  for  the 
year  amounted  to  f297,682,  which  added  to  the  balance  brought 
forward,  leaves  to  the  credit  of  profit  and  los.i  account 
;£1,242,134.  The  jireference  and  ordinal y  dividends  naid  in 
.January  last  absorbed  £147,9.59,  leaving  available  for  distribu- 
tion £1.094. 17-').  The  directors  recommend  payment  of  further 
dividends  for  the  year  ending  December  .31st,  1920,  as  follows  : 
On  the  ordinary  sh.ares  10  jier  cent,  (making  1.5  per  cent,  for 
the  year),  £261,108;  on  the  preference  shares  5  per  cent,  (mak- 
ing 12  per  cent,  for  the  year),  £12, .500,  leaving  as  balance  to 
carry  forward  £820,567.  A  large  amount  of  the  company's 
business  during  the  oast  year  has  been  with  foreign  countries. 
In  consequence  of  the  unfavourable  rates  of  exchange  which 
obtained  during  the  year,  substantial  sums  of  monev  have 
been  retained  abroad  on  deposit  or  invested  in  foreign  Govern- 
ment securities.  At  the  ei,d  of  December  when  the  com- 
pany's accounts  were  closed,  foreign  currencies  showed  a  very 
considerable  depreciation,  materially  affecting  the  nrofit  and 
loss  account  for  the  year.  There  has  been  a  marked  improve- 
ment in  recent  months,  but  the  directors,  believing  that  in 
the  course  of  time  a  further  anpreciation  in  foreign  exchanges 
■will  be  experienced,  regard  it  to  be  in  the  interests  of  the 
company  that  these  moneys  should,  for  the  present,  remain 
abroad.  There  has  still  been  no  settlement  with  any  of  the 
Government  departments  in  respect  of  any  of  th«  comnanv's 
claims  arising  out  of  the  war  or  the  services  rendered  durincr 
the  war,  therefore  no  sum  in  respect  of  any  of  these  claims 
fignree  in  the  year's  accounts.    Some  progreBs,  however,  ha« 


been  made.  An  important  and  controlling  patent  used  very 
largely  by  the  Navy.  Army,  and  Air  Force  was  challenged  by 
the  Admiralty,  'rhe  matter  was  referred  for  arbitration  to 
the  late  Lord  Moulton,  who  gave  his  award  on  August  2nd, 
mm"*^'  ^"  found  that  the  patent  was  valid,  and  was  infringed. 
Ihe  amount  payable  to  the  company  under  this  decision  has 
n"'  >;et  been  a.ssessed.  Lieut,-Col.  Adrian  F.  H.  S.  Simpson. 
O.M.G.,  has  been  appointed  a  director.  Annual  meeting: 
August  2-1  th. 

The    report    of    the    Hengelosche    Elec- 
Dutch  trische  en  Mechanische  Apparaten  Fabriek 

Heema!  Co.  (Heemaf),  of  Hengelo,  deaUng  with  the 
year  ended  on  April  30th.  1921,  states  that 
good  leasons  existed  when  the  directors  proposed  last  Sep- 
t«inber  to  make  a  fresh  i.vsue  of  shares  for  2,250,000  H. 
(£187,500),  as  the  number  cf  orders  had  increased  beyond 
expectations,  and  an  extension  of  the  warehousing  space  was 
necess^ary.  halving  in  view  a  growth  in  the  export  trade.  Dur- 
ing the  hr.st  four  months  of  the  liiiancial  year  the  monthly 
orders  averaged  l.'20O,00O  11.  {£100  iM),  as  compared  with  an 
average  of  400,000  fl.  (£33,000)  in  the  same  months  of  the 
preceding  year.  In  November,  however,  a  sudden  and  large 
tall  m  the  demand  for  manufactures  took  place  in  conjunction 
with  keen  competition,  particularly  from  Germany,  together 
with  a  big  decrease  in  the  prices  of  raw  materials  and  an 
unexpected  increase  in  the  delivery  of  the  latter  under  then 
current  contracts.  The  result  was  that  stocks  were  now  greater 
than  required  under  existing  circumstances,  and  it  was  neces- 
sary to  write  them  down  considerably.  During  the  year  the 
foreign  sales  organisation  was  largely  extended,  and  good 
agencies  having  witie  connections  were  now  established  in  the 
principal  countries.  Plaving  regard  to  the  possibihty  of  the 
partial  electrification  of  the  railways  in  Holland  and  the  Dutch 
colonies  in  the  near  future,  the  directors  considered  that  they 
ought  to  be  active  in  this  direction,  and  they  had  concluded 
an  agreement  with  the  Westinghouse  Electric  Co.  under  which 
they  would  have  the  right  of  manufacture  of  the  principal 
subsidiary  parts  needed  in  connection  with  electric  railways. 
After  writing  off  1,895.000  ti.  for  depreciation  (of  which 
1.594,000  applied  to  stocks),  as  compared  with  2-23,000  tl.  in 
1919-20,  the  accounts  show  a  loss  of  361,000  ti.  This  contrasts 
with  net  profits  of  782,000  tl.  and  a  dividend  at  the  rate  of 
10  per  cent,  in  1919-20. 

Mr.    Herbert   Guedalla    (chairman)    pre- 
Chemical  and       sided  at  the  first  ordinary  general  meeting 
Metallurgical       on  August   9th.     In   movmg  the   adoption 
Corporation,        of  the  report  and  accounts,  the  chairman 
Ltd.  said  that  the  estimates  of  technical  experts, 

that  from  18  months  to  two  years  would 
be  occupied  in  bringing  the  process  to  a  state  of  commercial 
utility,  were  being  justified.  The  commencement  of  the  work 
was  undertaken  at  a  time  of  general  shortage  and  of  labour 
difficulties,  and  having  regard  to  these  circumstances,  the  posi- 
tion was  very  satisfactory,  thanks  to  the  unremitting  efforts  of 
the  technical  staff'.  The  excessive  cost  of  coal  and  labour  had 
compelled  the  company  to  devise  and  install  special  plant  to 
cut  these  charges  down  to  a  minimum.  The  recovery  process 
had  been  developed  in  a  lemarkable  way;  from  90  to  100  per 
cent,  of  the  lead  contents  of  complex  ore  could  now  be  gained; 
the  recovery  of  silver  had  been  improved  from  about  30  to 
over  90  per  cent. ;  and  zinc  recovery  from  85  to  over  95  per 
cent.  The  application  of  the  process  had  been  eo  improved 
that  the  treatment  of  lead-copper  ores  and  the  separation  of 
lead-copper  matter  was  well  within  their  scope.  There  had 
been  some  delay  in  the  purchase  of  land  on  the  river  Tees. 
but  the  delay  had  not  proved  injurious.  The  Francois  Cemen- 
tation Co.,  Ltd.,  formed  by  the  company,  had  experienced 
a  check,  due  to  the  coal  dispute,  but  the  directors  considered 
that  this  company  would  eventually  prove  of  valuable  assist- 
ance. 

At  the  annual  general  meeting,  on  July 
Fellows  Magneto   28th.   Mr.    V.   L.   Fellows   (chairman)   said 
Co.,  Ltd.  that  although   the    year  had  been    one  of 

unprecedented  difficulty,  the  results  were 
very  satisfactory.  Until  towards  the  end  of  the  year  the 
demand  for  the  company's  magnetos  steadily  increased,  and 
the  existing  plant  had  been  taxed  to  its  limits.  The  new 
buildings  were  delayed  on  account  of  the  low  output  of  labour, 
but  they  were  now  complete  and  formed  a  valuable  addition 
to  the  factory.  The  shortage  of  raw  material  had  necessitated 
a  rationing  system,  and  in  consequence  the  company,  in 
some  cases,  had  received  only  about  half  of  its  requirements. 
Tjarge  forward  orders  had  been  placed  when,  suddenly,  the 
demand  ceased  and  orders  were  cancelled.  Only  by  long  nego- 
tiations was  the  company  able  to  secure  a  modification  of 
the  terms  upon  which  raw  material  was  being  purchased. 
Several  patents,  whose  actual  value  was  well  in  advance  of 
their  book  figures,  had  been  purchased  during  the  year.  The 
fall  in  value  of  raw  materials  accounted  for  a  large  reduction 
in  the  year's  profit.  .\  gratifying  feature  of  the  accounts  wag 
the  abs(Mice  of  any  debenture  or  mortgage  charges,  and  th* 
directors  looked  forward  to  a  prosperous  future.  ITie  repor* 
and  accounts  were  adopted  unanimously. 


Comnanies  struck  cfl  the  Register. — The  following  com- 
panies have  been  'struck  off  the  register    and  are  dissolved  :  — 
Electric  Tramways  of  Ribeirao  Preto  Brazil,  Ivtd, 
Midburst  k  District  Electric  Supply  Co.,  Ltd. 
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RangooD    Electric    Tramway   &   Supply    Co.,    Ltd.— The 

directors  announe<>  thi'  issue  of  the  balance  of  the  authorised 
ordinary  capital,  amounting  to  72,999  shares  of  £1  each,  to  be 
offered  at  par  to  I'xisting  shareholder.^.  .\ny  shares  not  sub- 
scribed by  ordinary  proprietors  will  be  available  for  subscription 
by  the  preference  shareholders.  The  new  capital  will  be  used 
to  repay  bankers'  loans  and  to  caiTy  out  necessary  extensions. 
— Financier. 

British  Columbia  Electric  Railway  Co.,  Ltd. — Interim 
dividend  of  31  per  cent.,  free  of  tax,  oil  the  deferred  ordinary 
stock. 

Brompton  &  Kensington  Electricity  Supply  Co.,  Ltd. — In- 
terim dividend  for  the  half-year  encled  .luiie  :Wth  ou  the 
ordinary  shares  at  the  rate  of  9  per  cent,  per  annum,  less  tax. 

Fairbairn-Lawson  Combe  Barbour,  Ltd. — Interim  divi- 
dend on  the  ordinary  shares  at  the  rate  of  10.  per  cent,  per 
annum  fur  the  half-year  ended  June. 

Waste  Heat  &  Gas  Electrical  Generating  Stations,  Ltd 

Interim  dividend  of  IJ  per  cent,  in  resjx'ct  of  the  half  year 
ended  July  31st,  1921,  less  income  tax. 

South   Metropolitan  Electric  Light  &  Power  Co.,   Ltd. — 

Dividends  on  the  7  per  cent,  cumulative  first  preference  and 
6  per  cent,  cumulative  second  preference  shares. 

Montreal  Tramways  Co.,  Ltd. — Dividend  of  2^  per  cent. 
for   the  quarter. 


STOCKS    AND    SHARES. 


TuESDAi  Evening. 
Db-control  of  the  Home  Railway  companies  has  had  little 
effect  upon  the  stocks  and  shares  of  the  various  undertakings. 
So  far  as  the  steam  stocks  are  concerned,  the  tendency  has 
been  to  let  prices  go  back  a  little,  but  with  Undergrounds— 
which  aie,  of  course,  less  affected  by  the  release  from  Govern- 
ment control — the  market  on  the  week  is  ii'iegular.  Under- 
ground Electric  Incomes  have  recovered  sharply,  and  are  4 
points  up  at  81^.  The  shares  remain  about  the  same  as  they 
were,  but  of  the  other  Underground  issues,  Districts  and 
Metropolitans  are  lower.  The  recent  dividend  announcements 
of  the  tube  lines  give  promise  of  distmctly  satisfactory  results 
being  achieved  over  the  full  twelve  months,  whereas  the  out- 
look for  the  stocks  of  the  steam  companies  is  that  lower  divi- 
dends are  likely  to  be  declared,  on  the  ordinary  issues  at  all 
events,  until  companies  get  into  the  full  swing  of  their  own 
working  arrangements  once  more.  De-control  may  be  re- 
garded as  a  good  thing  from  the  jjoint  of  view  of  the  Tube 
stockholders^  but  of  somewhat  doubtful  immediate  benefit  from 
the  standpoint  of  proprietors  of  Home  Railway  steam  stocks. 

.\nother  feature  in  the  industrial  market  is  the  way  in 
which  Marconis  have  given  way  during  the  past  few  days. 
The  price  has  gone  back  5s.  to  3t)s.  3d.,  which,  as  a  matter  of 
curiosity,  is  i  under  the  quotation  ruling  for  Marconis  on  the 
eve  of  war,  though  it  is  necessary  to  add  that  the  capital  has 
been  largely  increased  during  the  period.  The  reason  for  the 
present  depression  is  the  fear  of  what  the  dividend  announce- 
ment may  turn  out  to  be.  The  declaration  was  expected  on 
Wednesday  in  this  week.  (See  "  City  Notes  "  in  this  issue.) 
Other  Marconi  shares  are  dull  in  sympathy,  the  preference 
going  l)ack  to  IJ.  while  Marines  are  easier  at  23s.  9d.  ex  divi- 
dend. United  River  Plate  Telephones  are  a  good  market  at 
f>  3/16,  and  Orientals  maintained  their  firmness  at  2  1/16. 
The  Eastern  group  is  very  quiet.  Anglo-American  Telegraph 
stocks  are  botb  better.    Great  Northerns  have  recovered  to  24. 

Telegraph  Constructions  at  21  are  5s.  up.  Other  manufac- 
turing shares  display  a  good  tendency  on  balance,  English 
Electric  ordinary  and  preference  being,  exceptionally,  lower  at 
12s.  and  i4s.  6d.  respectively.  General  Electrics  are  once 
more  over  par.  The  newly-issued  7  per  cent,  debenture  stock 
has  risen  to  94,  which  is  a  premium  of  li  over  the  price  at 
which  it  came  out.  British  Insulated  hardened  to  31s.  3d., 
Electric  Constructions  to  16s.  9d.,  but  Edi.'ions  are  a  weak 
market,  falling  back  to  9b.  6d.  Henley's  hold  their  improve- 
ment at  2S«.  9d.  Of  the  new  issues.  North  Metropolitan  7 J  per 
cent,  debenture  is  6  premium,  while  Metropolitan  Electric  Ex- 
tension 7i  per  cent,  debenture  is  difficult  to  buy  at  8  premium. 
The  Shrop.shire  Electric  Power  7i  per  cent,  ten-year  convertible 
debenture  stock  hangs  fire  a  httle.  and  can  be  obtained  at  i 
premium  above  the  issue  price  of  97.  The  stock  carries  the 
guarantee,  both  as  regards  principal  and  interest,  of  the  British 
Electric  Traction  Company. 

This  week,  on  Tuesday,  there  fell  due  the  payment  of  eleven 
half-years'  coupons,  of  2J  per  cent.  each,  upon  Mexican  Elec- 
tric Light_  bonds,  and  Mexican  Light  &  Power  First  Mortgage 
bonds.  Upon  Pachuca  P'ives  there  were  ten  coupons  due,  also 
of  2J  per  cent,  each,  less  tax  in  all  cases.  As  the  coupons 
were  saleable  in  the  Stock  Exchange  at  37i  and  35,  less  tax 
respectively,  the  amounts  deducted  from  the  bonds  were  26 
point*  net  ia  respect  ot  the  Mexicans  and  23  points  net  for 


the  Pachuca  bonds.  With  the  payment  of  these  arrears  of 
interest,  there  drops  out  the  necessity  for  quoting  any  longer 
the  certihcat<;s  of  deposit,  and  these  are  accordingly  with- 
drawn from  Stock  Exchange  lists. 

British  Columbia  Electric  Railway  stocks  are  again  in  re- 
quest, and  tlie  deferred  at  59i  has  regained  the  7()s.  dividend 
deduct-ed  from  the  price  last  week.  The  preferred,  also  ex  3J, 
recovered  2J  points.  Brazilian  Tractions  have  dropped  IJ  to 
285,  which  is  the  more  singular  in  the  face  of  the  rapid  way 
in  which  Brazilian  Government  bonds  have  been  advancing 
on  New  York  purcha.ses.  Some  of  the  Indian  electric  ligliting 
and  traction  issues  are  better.  Southland  (New  Zealand)  is 
iiliout  to  offer  three-quarters  of  a  million  pounds  6  per  cent, 
debentures  at  96,  the  money  being  required  for  electric  power 
purposes,  and  the  issue  bearing  the  guarantee  of  the  New 
Zealand  Government. 

Home  Electricity  shares  are  a  good  market.  Rises  are  to 
be  noticed  in  the  ordinary  shares  of  the  Charing  Cross,  County 
of  London,  Westminster  and  the  Metropolitan-  eompanie's. 
London  Electric  preference  have  advanced  to  2J.  On  the  other 
hand,  there  is  a  dechne  to  15s.  9d.  in  South  Metropolitan  pre- 
ference. Notting  Hill  Electric  6  per  cent,  non-cumulative  pre- 
ference, of  £10  each,  are  offered  at  7|,  at  which  price  the 
return  on  the  money  comes  to  £7  17s.  6d.  Dividends  are  due 
in  January  and  July. 

Engineering  shares  keep  tolerably  hard.  Babcx3<'k  &  Wilcox 
at  2  7/16  are  1/16  better.  Vickers  have  got  over  their  dividend 
t^tatement,  and  braced  up  to  lis.  6d.  The  rubber  share-list  is 
flat,  with  rubber  down  to  8Jd.  per  lb.  Valorous  attempts 
are  being  made  to  take  steps  that  shall  prove  really  effective 
in  rallying  the  price  of  the  produce,  it  is  hoped  that  some- 
thing tangible  will  result.  Meanwhile,  however,  the  .\merican 
buyers  of  raw  rubber  decline  io  be  .stampeded  into  buying 
stocks  of  rubber  even  at  the  present  diminutive  figure. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES, 

HoMi  Bleotbicitt  Gohpaxiks. 

Dividend  Price 

1919.  I9S0,          1931.  'RIaeortall 

Brompton  Ordinary 13       13              B 

Oharing  OroBS  Ordinary    . .        . .  t         8              4i  -t-  J 

do.       do.       do.       4iPre(...  4)       4)            Si  — 

OhelBsa 4         B              8i  — 

Oity  of  London         18  14              I  g  — 

do.        do,    6per  cent,  Pref...  B         B              17/- 

Oounty of  London 8         B              FA  f    i 

do,       do.    6  per  cent.  Pref...  B         B              bi 

Kensington  Ordinary         ....  1          9               4|  — 

London  Electric       3}       3)             I  — 

do.        do,    6  per  cent.  Pre), . .  B         6              2|  *  i 

Metropolitan 6         7              tt|  +1 

do.         4i  per  cent.  Pref ,      ,.  4}'       4i            S|  — 

St,  James' and  Pan  Mall  . .        ..  13  13              6  — 

South  London           B          7               9B  — 

Booth  Metropolitan  Pref 7         7              l.'ifl  -6d 

Westminster  Ordinary      ..        ..  10  10                6j  i   J 

Teleokaphs  ahd  Tilipbohis. 

Anglo-Am.  Tel,  Pre! B         R              °ei  +1 

do,            Def li       li             !7J  -I-  k 

Chile  Telephone       8         B                6}  - ,', 

Cuba  Sub.  Ord 7          7                 7*  —   ' 

Eastern  Extension 10  10               Ifi  — 

Eastern  Tel.  Ord 10  10  IS.SJ  — 

Globe  Tel.  and  T.  Ord 10  10  16j  — 

do.       do.        Pref 6         8              9t  — 

Great  Northern  Tel 33  34  34  +  i 

Indo-European         10  10  80  — 

Marconi           96  —               !(;  -  } 

Oriental  Telephone  Ord 13  13  2,^  — 

United  R.  Plate  Tel B          B  fiyi  +  A 

West  India  and  Panama  ..        ..  Nil  Nil  B/8  — 

Western  Telegraph 10  10  Ui  — 

Home  Biii,8, 

Central  London  Ord.  Assented  ..4         4  49)  — 

Metropolitan U       It  2a  -  IJ 

do.           District       ..        ..  Nil      Nil  IR 

Undergronnd  Electric  Ordinary  . .  Nil      Nil            3i  — 

do.              do,        "A"      ..  Nil  Nil            B/fi  +Bd. 

do,             do.      Income   ..4         3  si^  +4 
FoBxiaM  Tbahs,  Ao, 

Anglo-Arg,  Trams,  First  Pref.     ..  6i       13}           33  — 

do,            do,      3nd  Pref,        ..  Nil        5}             2'  — 

do.            do,      6%  Deb,        ..6          6  fi44  — 

Brazil  Tractions       Nil  Nil  28}  -IJ 

British  Columbia  Elec.  Rly.  Ploe.  6         6  CI 

do.              do.        Preferred  6         4J  CHJxd  4  2k 

do,              do.        Deferred  3         6  6!)Jxd  m| 

do,              do.        Deb,       ..  4»       4}  69i  — 

Mexico  Trams  6 per  cent.  Bonds..  Nil      Nil  68}  +   1 

do.           6  per  cent. Bonds..  Nil  Nil  a.l  (  IJ 

Mexican  Light  Common     ..         ..  Nil      Nil             9  — 

do,              Pref Nil      Nil  17*  — 

do,             Ist  Bonds..        ..  Nil      Nil  bUxA  — 

MAHUFACrnRlNQ  CoUPAMlEB, 

Baboook  4  Wilcoi 15  18                3,'.  +;; 

British  Aluminium  Ord 10  10                17/B  — 

British  Insulated  Ord 16  16  l,';,  -I- ^ 

Callenders 16  IE                 I,',  — 

6J  Prel 64       61  17(6  — 

Orompton  Ord ID  10  16/.  — 

Edison-Swan 10  —                 il/fl  -1/- 

do.      do,    6  per  cent,  Deb,    ..  6         6  68/.  — 

Electric  Construction       ..        ..  10  10  IB,!)  t  lid. 

English  Electric 6          8  ISjO  — 6d. 

Do.           Pref 6         6  M,li  -6d. 

Sen,  Elec,  Pref 6)       6)  17m  — 

do,        Ord 10  10  20/9  ->'Jd 

Henley            16  IE  1,'„  — 

do.    4iPref 41  4|  8}  — 

IndlaRubber           10  —  13  — 

Mel,.VIokers  Pref B         8  1(1!  — 

Biemena  Ord,            Ill  10  I^  — 

TelegisphOQO 30  SO  ai  +  i 

•  DlrldSDdi  paid  (rea  of  Inoome  Tkx, 


—  tW    n    9 


10  13    9 

R  17  10 
8  13  10 


8   a  0 

II     8  6 

g  13  0 

10    8  8 


7    7    1 

11  18  10 
IS    6    8 


8  16  10 
•8  18  B 
•6  14     1 
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THE     RIGHT    TO     USE     WATER    FOR    CONDENSING. 


[By    a    Legal    Contributor.] 


In  Considering  the  question :  Where  shall  a  generating 
station  be  erected  t  there  is  one  very  important  problem 
which  often  confronts  the  engineer  called  upon  to  select 
the  site.  It  is  :  Can  water  for  condensing  purposes  be 
procured  t  Even  if  there  is  water  near  the  chosen  site, 
whether  in  a  stream,  tidal  river,  or  canal,  it  does  not 
follow  that  it  can  be  used. 

Although  water  which  is  to  be  employed  for  con- 
densing purposes  need  not  be  pure,  it  must  be  ample 
in  amount,  and,  generally  speaking,  the  manufacturer 
who  uses  it  must  be  allowed  to  return  it  to  the  place  from 
whence  it  came.  Bearing  these  considerations  in  mind, 
it  will  be  seen  that  there  may  be  serious  objections  in 
the  way.  If  the  source  is  a  tidal  river,  a  question  can 
scarcely  arise.  In  the  case  of  a  canal,  it  is  possible  that 
the  canal  proprietors  if  allowed  to  do  so  by  statute  would 
charge  but  a  small  rent  for  the  use  of  some  of  their 
water;  unless,  indeed,  that  water  was  used  (lower  down) 
for  drinking  purposes,  and  in  that  case  the  chance  pre- 
sence of  a  certain  amount  of  grease  in  the  water  might 
make  it  impossible  to  allow  it  to  be  used  for  condensing. 

In  the  case  of  a  running  river,  the  problem  becomes 
much  more  difficult.  The  generating  station  may  ue 
erected  on  the  banks  of  a  stream  in  such  a  position  that 
the  company  becomes  a  riparian  owner.  The  question 
then  arises  whether  the  use  of  water  for  condensing  is 
reasonable  conduct  on  the  part  of  a  riparian  owner,  who 
is  under  certain  obligations  to  similar  owners  lower 
down  the  stream. 

In  so  far  as  it  relates  to  the  rights  of  electrical  under- 
takers the  law  has  recently  been  modified  in  certain 
particulars;  but  before  considering  these  modifications 
let  us  see  how  matters  stand  at  common  law,  and  under 
older  statutes. 

In  Sandwich  v.  Great  Northern  Railway  (10  Ch.  D., 
707)  it  appeared  that  the  railway  company,  whose  line 
crossed  a  stream  in  the  immediate  neighbourhood  of  one 
of  their  stations,  took  water  for  supplying  their  engines 
and  for  the  general  purposes  of  the  station.  A  mill- 
owner  lower  down  the  stream  stated  that  the  abstraction 
of  water  did  no  damage  in  wet  weather,  and  never 
shortened  the  working  of  the  mill  for  more  than  a  few 
minutes  a  day.  It  was  held,  therefore,  that  the  com- 
pany, as  a  riparian  owner,  was  entitled  to  take  a  reason- 
able quantity  of  water  for  its  purposes,  and  that  in 
this  case  the  quantity  taken  was  reasonable. 

The  question  whether  the  use  of  water  for  condensing 
is  a  reasonable  use  of  his  property  by  a  riparian  owner 
appears  never  to  have  been  decided.  It  is  conceived, 
however,  that  if  it  interfered  with  the  fish,  or  fouled 
the  water,  it  could  be  restrained  by  injunction. 

One  case  shows  that  when  a  plot  of  land  on  the  banks 
of  a  stream  is  let  with  intent  that  the  water  shall  be 
used,  among  other  purposes,  for  condensing,  the  land- 
lord must  not  himself  heat  the  water  by  using  it  higlier 
up  for  condensing. 

In  Tipping  v.  Eckersley  (2  K.  and  J.,  264)  it  appeared 
that  the  defendants  demised  to  the  plaintiff  a  plot  of 
and,  one-half  of  an  adjoining  brook,  a  cotton  mill, 
ii'servoir,  and  a  steam  engine  of  100  h.p.,  and  the  use 
of  a  weir  below  the  mill  for  the  purpose  of  holding  up 
the  water  from  the  level  of  the  bed  of  the  brook  at  a 
bridge  above  the  mill,  "  and  the  free  use  and  enjoyment 
of  so  much  of  tile  stream  of  water  which  usually  flowed 
down  the  brook  adjoining  the  plot  of  land  as  should 
be  noces-iary  for  effectually  supplying  with  water  and 
working  the  steam  engine,  or  any  other  steam  engine 
of  like  power  and  capacity,"  and  covenanted  not  to 
I  onstruct  any  other  weir  or  dam  between  the  weir  and 
Ijridge.  Shortly  afterwards  the  defendants  erected,  a 
little  below  the  bridge,  but  above  the  plaintiff's  mill, 
a  new  cotton  mill  and  steam  engine,  with  a  reservoir, 
which  drew  off  water  from  the  brook  between  the  plain- 


tiff's reservoir  and  the  bridge,  and  they  discharged  the 
heated  water  which  they  had  used  for  their  new  mill 
into  tlie  brook,  whereby  on  one  occasion  they  raised 
the  temperature  of  the  water  which  the  plaintiff  had  to 
use  for  condensing  purposes  from  57  deg.  to  C8  deg. 
It  was  also  deposed  that  in  consequence  of  the  increased 
temperature  the  plaintiff's  engine  worked  nearly  half 
a  stroke  a  minute  less  than  the  usual  rate  of  28  strokes 
a  minute.  Upon  a  motion  for  a  decree  the  Court 
granted  a  perpetual  injunction  restraining  the  defen- 
dants from  discharging  heated  water,  so  as  to  increase 
the  temperature  of  the  water  which  the  plaintiff  used 
for  condensing  purposes,  being  of  opinion  that  the  evi- 
dence, exclusive  of  that  as  to  the  actual  diminution  in 
the  working  of  the  engine,  showed  a  material  interfer- 
ence with  the  quality  of  the  water  to  which  the  plaintiff 
was  entitled  under  the  demise. 

The  use  of  canal  water  for  the  purpose  of  condensing 
has  often  been  expressly  recognised  and  sanctioned  by 
Act  of  Parliament,  on  the  ground  that  such  use  must 
of  necessity  encourage  the  erection  of  mills  near  the 
canal.  Where  such  use  is  authorised  the  statute  will 
be  liberally  construed  in  favour  of  those  who  have  the 
right  to  condense.  Thus  in  Kochdaie  Canal  Co.  v.  Rad- 
eliffe  (18  Q.B.D.,  287)  a  company  was  established  by 
statute  for  making  and  maintaining  a  navigable  canal, 
and  by  a  section  reciting  that  the  erection  of  steam 
engines  near  the  navigation  might  promote  its  interests 
it  was  made  lawful  for  the  owners  of  lands  within  20 
yards  of  the  canal  to  draw  off  sufficient  water  to  supply 
such  engines  for  the  sole  purpose  of  condensing,  such 
water  to  be  returned  into  tlie  canal  (allowing  for  in- 
evitable waste)  so  that  no  obstruction  sliould  be  caused 
to  navigation.  The  company  sued  the  defendant  on 
the  ground  that,  being  possessed  of  land  within  20  yards 
of  the  canal,  and  of  a  mill  and  steam  engine  on  such 
land,  he  drew  water  from  the  canal  more  than  sufficient 
for  the  sole  purpose  of  condensing,  and  used  it  for  pur- 
poses other  than  that  of  condensing.  The  defendant,  in 
his  defence,  alleged  that  he  was  a  tenant  of  the  land,  and 
was  the  occupier  of  a  mill  abutting  on  the  canal  and 
of  a  steam  engine,  and  that  he  and  all  occupiers  oi  the 
land,  mill,  and  engine,  had  for  20  years  used  as  a  right 
the  easement  of  drawing  from  time  to  time  from  the 
canal  such  quantities  of  water  as  were  necessary  for 
other  purposes  than  that  of  condensing — such  as  supply- 
ing the  boilers  of  the  engine,  generating  steam  to  heat 
the  mill,  cleaning  the  boilers,  and  supplying  water  to 
a  cistern  on  the  roof  of  an  engine-house  on  the  land. 
A  mill  of  the  defendant  called  the  Old  Mill,  with  a  steam 
engine,  abutting  on  the  canal,  had  existed  for  more 
than  20  years;  but  within  20  years  a  new  mill  with 
another  engine  had  been  erected  adjoining  and  com- 
municating witli  the  old  mill,  water  passing  from  one 
to  the  other.  The  machinery  of  one  mill  was  worked 
by  power  from  the  otiier.  and  the  water  of  the  canal 
had  been  used  in  both  mills  for  most  of  the  purposes 
mentioned  in  the  plea.  The  jury  found  that  the  build- 
ings constituted  one  mill,  and  a  verdict  was  taken  for 
the  company.  It  was  held  that  the  use  of  the  mill  was 
justified,  and  that  in  so  far  as  there  liad  been  excessive 
use  tiiere  sliouhl  lie  nominal  damages  for  the  canal 
company. 

Where  a  mill-owner  is  entitled  to  use  water  for  con- 
densing purposes,  he  may  well  be  tempted  to  use  it  for 
steam  raising.  If  he  does  so,  and  the  canal  conipanv 
acquiesce,  it  seems  that  he  may  acquire  a  right.  In 
another  case,  by  a  Canal  Act.  the  owners  of  steam  engines 
on  the  banks  were  empowered  to  lay  pipes  and  take 
water  from  the  canal  for  the  purpose  of  condensing 
steam.  In  1830  K.  built  a  steam  engine  and  laid  pipes 
to  tlie  canal  with  the  cognisance  of  the  canal  companv. 
and,  until  the  year  1847.  when  disputes  arose,  used 
the  water  for  the  purpose  of  raising  as  well  as  condens- 
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ing  steaui.  Au  action  was  brought  by  the  company 
which  recovered  Is.  damages.  The  defendant  continued 
to  take  the  water,  and  the  company  filed  its  bill,  pray- 
ing that  he  might  be  restrained.  The  defendant,  by 
his  answer,  produced  and  alleged  evidence  that  the 
company  was  aware,  when  the  mill  was  built,  that  the 
water  would  be  used  for  raising  steam.  Althougn  the 
company's  right  had  been  established  at  law,  the  Court 
at  the  "hearing  held  that  the  company  was  bound  by 
its  acijuiesccnce,  and  refused  a  perpetual  injunction 
to  restrain  the  defendant  from  taking  water  for  the 
purpose  of  "generating  steam."  An  injunction, 
however,  was  granted  with  regard  to  another  mill, 
acquiescence  and  encouragement  on  the  part  of  the  com- 
pany not  having  been  established. 

With  regard  to  tidal  waters,  it  is  conceived  that  there 
could  be  no  objection  to  a  riparian  owner  making  use 
of  the  water  unless  restrained  Uy  the  port  authority 
acting  under  the  provisions  ot  some  statute. 

We  now  come  to  the  point  at  which  the  legislature 
has  intervened. 

The  Electricity  (Supply)  Act,  1919,  confers  very  im- 
j.ortant  rights  on  those  who  are  responsible  for  the 
supply  of  electricity.  By  Sec.  15  of  this  Act  the  Ministry 
of  Transport  on  the  representation  of  the  Electricity 
Commissioners  may  by  order  authorise  any  Joint  Elec- 
tricity Authority  or  any  authorised  undertakers  to 
abstract  water  from  any  river,  stream,  canal,  inland 
navigation  or  other  source,  and  to  do  all  such  acts  as 
may  be  necessary  for  the  purpose  of  enabling  the  Joint 
Electricity  Authority  or  authorised  undertakers  to 
utilise  and  return  the  water  so  abstracted,  subject  to 
such  conditions  as  may  be  specified  in  the  order.  The 
Board,  however,  cannot  in  any  case  make  such  an  order 
until  notice  of  its  intention  to  make  the  order  has 
been  given  by  advertisement  or  otherwise  as  the  Board 
may  direct  and  an  opportunity  has  been  given  to  any 
person,  who  appears  to  the  Board  to  be  afiected,  to  state 
any  objections  he  may  have  thereto,  and  such  order  may 
provide  for  the  recovery  in  a  summary  manner  of  penal- 
ties for  infringement  of  the  order. 


The  reference  to  a  "  special  order  in  this  section 
involves  that  an  inquiry  must  be  held  before  the  rights 
of  riparian  owners  are  interfered  with  by  au  order  made 
in  pursuance  of  the  Act.  At  such  an  inquiry  a  riparian 
owner  might  put  forward  such  objections  that  the 
Ministry  of  Transport  could  reject  the  scheme  and  refuse 
the  order. 

Where  the  source  from  which  the  water  is  to  be  ab- 
stracted is  a  canal,  inland  navigation,  or  harbour,  or 
whore  any  existing  rights  of  riparian  owners  will  be 
ah'octod,  the  order  authorising  the  abstraction  shall  be 
a  special  order,  and  shall  provide  that  the  water  not 
consumed  shall,  subject  to  any  agreement  to  the  con- 
trary, be  returned  at  a  level  not  lower  tluui  that  at 
which  it  was  abstracted.  , 

The  order  must  also  require  that  all  water  not  con- 
stimed  (and  in  no  case  less  than  95  per  cent,  of  the  water 
abstracted)  shall  be  returned  in  a  condition  not  less 
pure  than  when  it  was  abstracted,  and  at  a  temperature 
not  higher  than  such  as  may  be  specified.  The  tempera- 
ture is  to  be  fixed  at  such  a  degree  as  appears  necessary 
to  avoid  injury  to  public  health  or  to  fisheries,  if  any, 
or  in  the  case  of  a  canal  or  inland  navigation  to  the 
works  thereof,  or  to  vessels  using  the  same,  or  to  the 
trade  or  business  carried  on  by  any  person  using  the 
water  for  the  purposes  of  or  in  connection -with  his  trade 
or  business.  Finall}-,  no  order  can  be  made  authorising 
the  abstraction  of  water  from  any  dock  regulated  by 
Act  of  Parliament  except  with  the  consent  of  the  owners. 

We  are  not  aware  than  any  order  has  yet  been  made 
in  accordance  with  these  provisions.  Some  nice  ques- 
tions are  sure  to  arise  when  the  words  "  not  less  pure  " 
have  to  be  considered.  Does  this  mean  that  no  water 
which  shall  be  used  for  condensing  must  be  contaminated 
with  the  least  trace  of  oil?  Again,  the  question  of  tem- 
perature may  create  difficulties  where  the  water  ab- 
stracted from  the  stream  or  river  forms  a  considerable 
part  of  the  whole.  Expert  evidence  will  have  to  be 
adduced  to  show  how  far,  if  at  all,  fish  life  is  affected 
b}'  raising  the  "temperature  of  water  to  any  material 
extent. 


CARPETS  AND  THE  ELECTRIC  SUCTION  CLEANER. 


By     F.     FRENCH  '  KEMP. 


[In  the  course  of  a  recent  article  on  electric  Buction  cleaners,  the  author  commented  adversely  on 

the  use  of  a  brush  driven  by  the  motor,  in  conjunction  with  the  exhaust  fan.     The  following  article, 

which  has  been  written  by  a  dealer  in  oriental  and  antique  carpets,  presents  arguments  in  favour 

of  the  brush,  from  his  point  of  view. — Eds.  Elec.  Key.] 


The  great  increase  in  the  sale  of  electric  cleaning 
machines  during  the  past  few  years  has  led  to  the  pro- 
duction of  so  man}'  and  various  types,  that  the  retailer 
who  handles  these  appliances  must,  in  his  own  and  his 
customers'  interest,  deliberate  very  carefully  before  de- 
ciding to  adopt  a  particular  make.  Inasmuch  as  the 
])rimary  function  of  these  machines  is  to  clean  carpets, 
and  it  i-,  by  their  efficiency  in  this  operation  that  they 
should  be  mainly  judged,  the  opinion  of  one  who  has 
fur  years  been  engaged  in  the  sale  of  antique  and 
oriental  rugs  and  carpets,  may  be  of  some  help. 

To  a  dealer  in  antique  carpets  the  problem  of  thorough 
cleaning  without  damage  to  the  fabric  and  the  delicate 
pile  is  one  of  primary  importance.  These  carpets,  when 
received  by  us,  are  generally  in  a  very  dirty  state,  and 
the  first  step  to  De  taken  by  the  dealer  is  to  have  them 
cleaned.  Oriental  carpets  also,  when  first  imported,  are 
full  of  sand,  which  likewise  needs  removal.  Now  the 
old  method  of  carpet  cleaning  was  to  send  the  carpet 
away  to  be  beaten  by  steam  or  shampooed,  but  in  the 
case  of  antique  carpets,  which  frequently  come  to  us 
after  100  years  or  more  of  use,  such  a  process  was  quickly 
found  to  be  unsatisfactory.  The  carpets  certainly  re- 
turned clean,  but  the  injury  caused  to  their  delicate 
fabric  was  irretrievable.  In  some  cases  hardly  anything 
but  the  bare  foundation  was  deft. 


We  were,  therefore,  forced  to  seek  some  method  of 
cleaning  which  would  be  equally  thorough,  but  not  de- 
structive, and  we  decided  to  test  the  capabilities  of  elec- 
tric suction  cleaners.  Superficially  the  results  were  very 
encouraging.  The  surface  of  the  carpet  was  rendered 
beautifully  clean,  the ,  dust-dimmed  colours  regained 
their  beauty,  and  no  injury  was  done  to  the  carpet. 

But  close  study  of  the  carpet  cleaning  problem  liud 
taught  us  that  there  are  three  kinds  of  dirt  in  carpets. 
First,  there  is  the  surface  dust;  .  secondly,  surface 
litter,  such  as  crumbs,  hairs,  threads,  &c.  ;  and  tiiirdlv, 
most  destructive  of  all,  dirt  deeply  trodden  into  the 
material  of  the  carpet..  This  last  kind  of  dirt,  ajiart 
fr«ni  the  insanitary  condition  which  it  produces,  is 
ruinous  to  carpets.  It  is  the  cause  of  those  ugly,  biiic 
jiatches  which  necessitate, many  an  otherwise  beautiful 
carpet  being  prematurely  relegated.to  the  lumber  room, 
i'or  amongst  this  dirt  are  particles  of  sharp-edged  grll. 
Ground  in  by  constant  foot  pressure,  these  sharp  piecei 
of  grit  soon  sever  the  threads,  and  the  pile  thus  detached 
leaves  behind   the  bare  foundation  of   the  carpet. 

Now,  though  the  surface  dust  \vas  (|uickly  removed  by 
Kuction,  a  clo.se  inspection  of  the  carpet  revealed  the 
fact  that  the  other  two  kinds  of  dirt  were  still  left 
behind.  Hairs  and  threads  still  adhered  obstinately  to 
the  surface,  while,  more  important  still,  the  destructive 
grit   was    left    behind    embedded    in    the   fabric.      After 
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repeated  tests,  we  were  driven  to  the  conclusion  that 
suction  alone  could  not  clean  with  the  thoroughness 
-which  was  essential;  but  its  advantages  were  so  obvious 
that  we  decided  to  make  further  investigations  on  these 
lines. 

It  was  at  this  juncture  that  our  attention  was  called 
to  a  type  of  machine  which,  besides  making  use  ot  suc- 
tion, embodied  a  motor-driven  brush,  and  an  inspection 
of  this  machine  at  work  decided  us  to  give  it  a  thorough 
trial.  Its  method  of  operation  seemed  extremely  simple. 
The  revolving  brush,  driven  by  the  electric  motor,  pos- 
sesses two  rows  of  spiral  bristles.  As  the  carpet  is  lifted 
off  the  floor  by  suction,  the  first  row  of  bristles  strikes 
and  depresses  it.  Again  the  suction  lifts  it,  and  ftie 
second  row  of  bristles  depresses  it.  It  will  be  seen,  there- 
fore, that  the  constant  repetition  of  this  process  is  equi- 
valent to  a  gentle  beating  of  tne  carpet  while  suspended 
on  a  cushion  of  air.  At  the  same  time,  of  course,  the 
brush  sweeps  the  carpet,  so  that  here  was  a  machine  com- 
bining three  processes — beating,  sweeping,  and  suction 
cleaning. 

Exhaustive  tests  of  this  machine  proved  to  us  con- 
clusively that  in  this  simple  addition  of  a  motor-driven 
brush  to  a  powerful  suction  cleaner  lay  the  solution  of 
our  carpet-cleaning  difficulties.  The  closest  scrutiny  of 
the  texture  of  a  carpet  after  it  iiad  been  cleaned  by  one 
of  these  machines  failed  to  reveal  dirt  of  any  kind.  All 
the  clinging  threads  and  hairs,  all  the  deeply-embedded 
dirt,  had  vanished  and  the  carpet  was  ready  to  pass  in- 
spection by  the  most  critical  buyer.  It  seems  to  us  im- 
possible to  over-estimate  the  importance  of  the  motor- 
driven  brush  in  securing  this  result.  The  suction  cleaner 
pure  and  simple  keeps  the  carpet  suspended  all  the  time 
it  is  being  cleaned ;  whereas  we  found  that  it  was  the 
alternative  raising  and  depression  due  to  the  impact  of 
the  brush,  which  shook  loose  the  embedded  dirt,  and  so 
gave  the  suction  a  chance  to  operate.  Surface  matter 
also,  which  had  adhered  too  firmly  to  the  surface  to  be 
removed  by  suction  unaided,  had  been  swept  up  by  the 
rapidly  revolving  soft  hair  bristles.  In  short,  this 
type  of  machine  seems  to  us  to  be  the  logical  result  of 
experience ;    it   combines  effectively   the    new    process    of 


suction  cleaning  with  the  old  methods  of  beating  and 
sweeping. 

It  must  be  borne  in  mind  that  the  fabrics  we  were 
dealing  with  were  oftentimes  of  an  extremely  delicate 
nature.  We  had  to  satisfy  ourselves,  therefore,  that 
repeated  cleaning  by  this  machine  would  in  no  way 
injure  the  carpet.  In  this  connection  perhaps  it  will 
be  sufficient  for  us  to  say  that  for  years  now  we  have 
used  nothing  else  but  this  machine  on  every  kind  of 
carpet,  some  of  them  over  200  years  old,  and  that  the 
experience  thus  gained  enables  us  to  state  definitely  that 
this  process  is  absolutely  harmless  to  even  the  most  de- 
licate material  and,  in  our  opinion,  a  regular  grooming 
by  such  a  process,  which  removes  the  destructive  em- 
bedded grit,  must  tend  to  lengthen  the  life  of  carpets 
very  considerably. 

It  has  been  stated  that  a  motor-driven  brush  is  inclined 
to  injure  the  pile  of  carpets — a  misunderstanding  which 
has  arisen  probably  from  the  fact  that  some  makes  of 
carpets,  when  new,  contain  a  certain  amount  of  loose 
pile.  This  is  due  to  the  fact  that  when  the  final  process 
of  clipping  the  pile  takes  place,  some  of  these  clippings 
are  left  behind.  By  wetting  the  thumb  and  drawing  it 
across  the  surface  of  the  carpet,  it  will  be  found  that 
some  of  this  loose  pile  adheres  to  the  wet  skin.  In  other 
cases  also,  the  sharp  pieces  of  grit  cut  the  pile,  which 
then  lies  about  loose.  Needless  to  say,  the  motor-driven 
brush  machines  will  remove  this,  but  its  removal  is 
essential  in  order  to  obtain  the  longest  possible  life  from 
this  species  of  carpet.  To  leave  these  soft  clippings  in 
means  that  they  become  matted  with  dirt  and  grit,  the 
ruinous  consequences  of  which  we  have  seen. 

To  summarise  the  results  of  our  experience,  we  would 
unhesitatingly  advise  dealers  in  these  appliances  to 
recommend  to  their  customers  a  machine  which  embodies 
the  principle  of  a  motor-driven  brush.  Many  carpet 
owners  are  ignorant  of  the  very  existence  of  beneath- 
the-surface  dirt  embedded  in  the  material,  and  still 
more  so,  of  its  destructive  effect.  It  can  only  be  extracted 
by  beating,  and  for  this  purpose  the  inclusion  of  a 
motor-driven  brush  combined  with  powerful  suction  is 
effective  and  essential. 
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{Conclu<lc,l  from  page  '2'19.) 


The  Relation  of  Run  off  to  Rainfall. 

Bv    H.    L.Ai'wouTH,   D.Sc,    M.Inst.C.E.      (Abstract.) 

The  relation  of  run-off  to  rainfall  is  extremely  complex,  and 
though  many  data  have  been  published  of  late  years  with 
regard  to  the  How  of  British  streams,  the  accuracy  of  some 
of  the  figures  is  open  to  question. 

K  study  of  '29  different  streams  in  Britain  yields  th^  result 
that  the  mean  annual  loss  (evaporation)  may  range  from 
minus  2  in.  (or  gain)  to  '28  in.,  the  average  being  a  little  over 
14  in.,  while  18  out  of  the  29  observations  show  average  losses 
between  11  and  17  in. 

The  evaporation  from  land  surfaces  increases  with  increase 
of  rainfall,  both  regionally  and  in  the  same  watershed.  While 
our  British  records  are  too  uncertain  and  variable  to  enable 
one  to  trace  this  regional  law.  it  certainly  appears  to  hold 
good  in  individual  British  streams.  The  mean  annual  evapo- 
ration increases  by  about  7/10  in.  for  each  degree  (F.)  increase 
in  the  mean  annual  temperature.  The  influence  of  vegetation 
(especially  with  Vfgard  to  forest.^)  on  rainfall,  evaporation,  and 
stream  flow  re^men  is  still  a  vexed  qiiestiou. 

No  investigation  <.if  stream  flow  regimen  can  be  satisfactory 
unless  the  factor  .of  ground  water  storage  be  taken  into 
account,  and  ug.'jumptions  that  the  distribution  of  flow  in  dry 
year.<!  will  be,  similar,  or  that  the  monthly  losses  will  be 
identical  with  ,thi(.'*  iu  normal  years,  may  be  seriously  mis- 
leading. ,  Owiu;,'  t'o  the  dual  nature  of  stream-flow,  that  is. 
a  surface  or  flood  Uow  superimposed  upon  a  discharge  of  ground 
water,  it  would  seein  that  casual  stream-gauging,  unless 
covering  a  fairly  dry  yetir.  is  apt  to  be  of  less  real  value  than 
is  usually  supposed,  except  in  so  far  as  the  average  annual 
loss  and  the  average  dry-weather  flow  is  concerned.  The 
dry  weather  or  spring  flow  is  derived  almost  solely  from 
ground-water  storage,  jnd  is  a  factor  of  the  greatest  import- 
ance. 

The  extreme  dry-weather  flows  in  this  country  appear  t^> 
range  from  zero  in  very  small  gathering  grounds  and  areas 
of  low  rainfall  to  1  or  more  cusecs  per  1,000  acres  iu  areas  of 


previous  rocks  or  of  high  rainfall.  In  relatively  impervious 
gathering  grounds  with  average  annual  rainfalls  of  between 
40  and  5U  in.,  the  extreme  dry-weather  flow  is  generafly 
found  to  lie  between  1/10  and  i  cusec  per  100  acres.  The 
dry-weather  discharge  is  higher  iu  areas  of  pervious  than 
of  impervious  strata,  and  that  the  dry-weather  flow  increases 
with  the  rainfall  is  certainly  the  case  in  individual  gathering 
grounds,  though  when  we  study  the  minimum  summer  flows 
from  many  different  watersheds  in  relation  to  the  average 
rainfall,  no  obvious  connection  is  apparent. 

The  maximum  rates  of  flcxid-discharge  app<^ar  univer.sally 
to  have  no  relation  to  the  mean  rainfall,  and  in  Britain  our 
heaviest  sttirnis  and  floods  appear  to  take  place  in  areas  ot 
least  rainfall. 

For  British  upland  impervious  gathering  grounds  the  late 
Mr.  P.  a  Morley  Parker  recently  proposed  the  formula 
Q  =  500  M  5/0.  where  Q  =  rate  of  maximum  flood  discharge 
in  cu.secs  and  M  =  area  of  gathering  ground  in  square  miles. 


Mechanical  .Appliances  and   Labour  in   Loading  and 
Unloading   Ships'  Cargoes. 

Bv  .\.  MusKK.n.  M.I.NsT.C.E.     (Abntrai-t.) 
This  note  indicat<;s  how  much  more  mechanical  appliances 
could   be   used,  and   shows  how  many  docks  lack   up-to-date 
methods  in  this  respect. 

For  example,  in  the  Loudon  docks  over  S.tXW.OtX)  tons  of  coal 
per  annum  are  raised  from  barges  by  means  of  crude  steam 
winches  and  boilers;  tbe  coal  being  .shovelled  by  hand  into 
wickerwork  baskets.  Some  largo  appliances  are  used  for  this 
purpose,  but  being  unwieldy  and  diflicult  to  move  from  dock 
to  dock,  they  only  do  a  small  portion  of  the  work  required. 

A  visit  to  any  ordinary  dock  shows  a  fearful  lack  of  mechani- 
cal appliances  which  could  take  the  place  of  manual  labour, 
and  the  loss  of  time  one  sees  owing  to  the  men  having  to  wait 
on  one  another  is  appalling.  To  keep  up-to-date  and  handle 
warehouse  g«xids  economically,  warehouses,  if  not  suitable, 
should,  like  old  machinery,  be  scrapped. 
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A  striking  instance  of  what  could  be  done  is  shown  by  the 
appliances  used  in  handling  goods  at  the  Port  of  Manchester 
warehouses,  where  they  have  overhead  cranes,  electric  trucks, 
conveyors,  stacking  machines,  and  numerous  others.  Why 
should  not  electrical  trucks  be  used  in  place  of  hand  trucks? 
and  why  should  not  careful  attention  be  paid  to  the  floors 
over  which  they  have  to  run?  On  the  other  hand,  \\hy  should 
not  ordinary  wheel  trucks,  to  carry  about  10  or  15  cwt.,  be 
fitted  with  ball  bearings  so  that  each  load  lowered  by  the 
crane  could  be  moved  to  its  destination  liy  one  man,  instead 
of  its  being  split  up  into  liand-truck  loails  of,  pay,  2  cwt.,  one 
man  to  each?  With  a  reasonably  smooth  floor  and  a  well 
designed  truck,  20  cwt.  can  be  easily  moved  by  one  man. 
Even  in  the  slings  used  for  lifting  the  goods  there  is  a  want 
of  attention  to  detail:  one  sees  almu.st  every  lift  sling  used 
about  8  or  10  ft.  too  long,  which  means  that  the  crane,  as  a 
rule,  lifts  8  or  10  ft.  higher  than  is  necessary,  probably  wasting 
25  per  cent,  of  the  power  used. 

The  discharge  of  frozen  meat  is  an  important  item,  and 
although  in  some  cases  conveyors  are  used,  it  is  to  a  very 
limited  extent;  the  continuous  conveyor,  as  against  the  inter- 
mittent crane  system,  might  be  extended  with  considerable 
advantage  as  regards  economy  in  time  and  labour. 

Discussion. 

Opening  the  discussion  on  Mr.  Musker's  paper,  Sir  Arthur 
Tkevor  Dawson,  Bart.,  who  presided,  considered  that  they 
were  far  from  being  up  to  date  as  a  country  in  their  loading 
and  unloading  appliances. 

Sir  John  Aspi.nall,  who  followed,  thought  it  nothing  less 
than  astonishing  to  see  the  apathy  displayed  in  this  country 
regarding  the  handling  of  cargo,  and  instanced  Liverpool. 
where  even  now  there  was  no  crane  capable  of  lifting  a  ton 
from  a  ship  and  placing  it  in  the  warehouse.  With  rapidly 
working  electric  cranes  one  could  do  the  work  so  quickly. 
Sir  John  said,  that  the  position  of  the  goods  did  not  matter. 

In  his  remarks,  Mr.  Scrutton  said  that  the  old-fashioned 
methods  of  handling  cargoes  had  completely  broken  down. 
New  ships  of  great  capacity  had  put  the  hydraulic  crane  and 
the  hand  truck  out  of  court,  and  more  up-to-date  appliances 
must  take  their  place. 

Mr.  Davis  referred  to  the  method  of  handling  cargo  at  Liver- 
pool as  being  of  the  most  elementary  kind. 


L.xhaust  Steam  :  Its  Employment  for  Power,  Heating,  &c. 

Bv  E.  R.  Dolbv,  M.Inst.C.E.  (Abstract.) 
Steam  which  has  passed  through  a  prime  mover  may  vary 
in  pressure  from  that  of  the  atmosphere  to  60  lb.  per  sq.  in. 
or  even  higher.  In  non-condensing  engines  about  9D  per  cent, 
of  the  heat  which  is  contained  in  the  steam  entering  the 
engine  is  discharged  with  the  exhaust;  also  in  the  condensing 
engine  or  turbine,  about  GO  per  cent,  of  the  total  heat  in  the 
fuel  burned  passes  to  waste  with  the  cooling-water  effluent 
from  the  condenser.  The  total  heat  units  from  water  at 
32  deg.  F.  in  a  lb.  of  dry  saturated  steam  at  150  lb.  gauge 
pressure  is  about  1.194.  while  in  exhaust  steam  at  1  lb.  gauge 
pressure  it  is  about  1.147. 

The  most  efficient  utilisation  of  the  thermal  value  in  coal 
cannot  be  obtained  until  there  are  sets  of  public  mains  pro- 
vided by  the  community  for  public  utility.  One  set  of  the 
mains  might  receive  electric  energy  in  the  form  of  alternating 
current  at  a  standard  pressure  and  frequency ;  another  set 
might  receive  steam  at  a  pressure  of  from  5  to  10  lb.  per  sq. 
in. ;  while  a  third  set  would  deliver  water  at  a  temperature  of 
from  180  deg.  to  200  deg.  F.  The  electric  energy,  steam,  and 
hot  water,  would  be  by-products  from  scattered  installations 
compri.sing  prime  movers  driven   by  steam. 

The  subsidiary  electric  mains  would  be  coupled  to  the  exist- 
ing public  supply  mains,  as  is  now  the  case  on  the  north-east 
coast  of  England,  the  consumer  being  paid  for  what  he 
dehvers  and  charged  for  what  he  consumes.  The  steam  mains 
would  furnish  direct  heating  in  radiators,  drj'ing-chambers, 
and  calorifiers  for  the  supply  of  domestic  hot  water,  and 
wherever  practicable  the  condensate  would  be  drawn  back 
by  an  air-pump  to  the  starting  point.  Such  mains  are  com- 
mon in  the  United  States,  although  rare  in  Great  Britain, 
where,  however,  several  large  blocks  of  buildings  in  Man- 
chester are  supplied  with  exhaust  steam  from  an  electric 
generating  station.  The  hot-water  mains  would  convey  water 
heated  in  exhaust  steam  calorifiers  and  circulated  by  pumps. 
In  some  instances  steam  mains  would  be  preferable,  while 
in  other  cases  hot-water  mains  would  be  better. 
The  subject  may  be  divided  under  the  following  headings  ;  — 
Clans  I. — I'owrr  only  Required. — 1.  If  steam  be  employed 
solely  for  power  purposes  with  a  fairly  steady  load  and  con- 
densing engines  are  u.sed,  then  the  saving  of  the  thermal  loss 
in  the  condensing  water  may  be  obviated  by  eliminating  the 
condenser,  jjroviding  steam  at  a  somewhat  higher  pressure, 
and  discharging  the  exhaust  at,  say.  5  lli.  back  pressure  into 
a  public  steam  main.  Electric  power  from  the  public  mains 
might  in  some  cases  Ijp  substituted  with  advantage. 

2.  If  the  load  is  intermittent,  such  as  that  of  colliery  wind- 
ing, hauling,  kc,  the  exhaust  may  be  passed  into  an  accumu- 
lator and  thence  into  an  exhaust  steam  turbine.  If  extra 
pf)wer  is  not  required,  this  turbine  can  be  used  to  drive  an 
alternator  and  the  cnercy  delivered  to  the  public  electricity 
mains.     The  heat  loss  in  the  condensiDg  water  could  be  ob- 


viated  by    omitting   the    turbine   and    discharging   from    the 

accumulator  to  the  public  steam  mains. 

Class  II. — I'ower  a)id  Other  Uses. — 1.  If  the  other  use* 
require  steam  at  about  atmospheric  pressure  only,  then  steam 
engines  or  steam  turbines  may  be  used  for  power  only,  or 
liir  electric  energy  also;  they  would  be  non-condensing,  and 
the  exhaust  at  a  back  pressure  not  exceeding  1  lb.  would  be 
taken  into  the  private  heating  mains,  and  an  air  pump  used 
on  the  return.  Steam  at  this  temperature  would  not  boil 
water,  but  it  could  be  used  for  drying,  air  heating,  water 
heating,   and  iu  radiators. 

2.  If  rapid  boiling  or  high-temperature  heating  be  necessary, 
the  stop-valve  pressure  would  be  selected  so  that  the  necessary 
power  could  be  obtained  from  the  prime  mover  within  the 
assumed  fall  of  pressure.  \\'ith  steam  turbines  several  dif- 
ferent "  pass-out  "  pressures  may  be  selected,  say,  60  lb.  for 
cooking  the  raw  product,  and  from  15  to  30  lb.  for  heating 
the  drying  cylinders.  If  reciprocating  engines  were  used  they 
would  be  of  the  simple  type  sxhausting  at  the  highest  back 
pressure   desired. 

Tlie  methods  of  allocating  charges  to  the  various  purposes 
for  which  the  heat  is  employed  are  often  fallacious.  The 
author  is  of  opinion  that  the  thermal  units  employed  for  each 
service  should  be  charged  to  that  service,  and  that  all  costs 
of  labour,  fuel,  stores,  taxation,  interest,  and  sinking  fund 
should  be  charged  pro  rata  on  the  thermal  units  consumed 
by  each  service. 

Enonnous  savings  can  be  effected  by  using  back-pressure 
on  reciprocating  engines,  employing  "  pass-out  "  steam  tur- 
bines, and  utilising  apparatus  to  employ  the  heat  in  the  ex- 
haust steam.  The  cost  of  electric  energv  can  in  many  cases 
be  reduced  well  below  the  rates  charged  oy  public  authorities. 
It  must,  however,  be  borne  in  mind  that  much  private  elec- 
trical generating  plant  in  works,  and  also  in  public  institu- 
tions, has  been  removed,  even  although  the  whole  of  the 
exhaust  steam  was  usefully  employed.  This  has  occurred 
particularly  in  London,  but  in  most  of  these  cases  the  high 
cost  of  labour,  the  necessity  for  three  shifts  of  stokers,  and 
the  high  costs  of  secondary  battery  maintenance  have  been 
the  deciding  factors  in  the  removal. 


MAQNETIC     STORMS: 

Their  Effects  upon  Railway  Signal  and  Telegraph 

Apparatus.* 


The  effects  of  magnetic  storms  on  railway  telegraph  apparatus, 
such  as  single  needle,  Morse,  duplex,  quadruplex,  and  telephone 
single-wire  circuits,  have  been  noticed  on  very  many  occa- 
sions, rendering  signalling  almost  impossible. 

Records  of  the  value  and  direction  of  these  currents  have 
been  taken  by  some  railway  companies,  notably  the  Midland 
Railway  Telegraph  Administration.  But  the  difficulties  iu 
obtaining  actual  measurements  in  the  cases  of  tablet  or  block 
circuits  are  very  great,  owing  to  the  fact  that  the  circuits 
are  mostly  isolated,  and  in  the  majority  of  cases  practically 
impossible  to  get  at,  to  take  measurements  while  the  siorm 
is  on.  Further,  it  is  not  desirable  to  interfere  with  these 
circuits  at  such  times  any  more  than  is  necessary. 

Fortunately,  local  circuits  have  not  been  so  frequently  in- 
terrupted by  these  currents  as  through  or  long  circuits  have. 
This,  however,  depends  upon  the  intensity  of  the  magnetic 
etorm.  The  severe  magnetic  storms  during  1919-1920  were 
strong  enough  to  generate  currents  sufficient  to  affect  many 
local  or  comparatively  short  circuits,  such  as  signal  arm 
repeater  circuits,  which  are  considerably  under  one  mile  in 
length.  In  all  cases  inconvenience  and  delay  have  been  caused, 
but  if  tablet,  staif,  block,  or  lock  and  block  instruments  are 
interfered  with,  the  consequences  may  be  serious. 

Through  the  kindness  of  the  engineer-in-chief  of  the  Post 
(Jffice  and  various  railway  companies'  telegraph  engineers,  in 
supplying  measurements  and  particulars,  the  author  has  pre- 
pared tables,  which  show  the  extent  and  importance  of  the 
subject. 

The  currents  actually  measured  on  railway  signal  and  tele- 
graph circuits  vary  from  8  to  33  miUiamps,  and  voltage  from 
13  to  .53  volts.  The  interference  is  not  due  altogether  to  the 
earth's  magnetic  held  acting  magnetically  on  the  armatures 
or  needles  of  telegraph  apparatus,  as  in  the  case  of  s.n.  tele- 
graph instruments,  if  the  circuit  is  disconnected  the  needles 
tend  to  return  to  normal.  There  may  be  some  influence  mag- 
netically due  to  the  variations  in  tbe  earth's  held,  bui  the 
major  part  of  the  interference  is  due  to  currents  in  the  circuits. 

Tlie  currents  passing  over  the  wires  during  magnetic  storms 
may  be  due  to  one  of  many  causes,   for  instance  :  — 

1 .  The  effect  of  the  energy  discharges  from  the  sun  may 
be  to  raise  the  potential  of  the  earth  itself  electrostatically  at 
one  point  (or  area)  above  tbe  surrounding  areas,  and  in  the 
endeavour  to  establish  equipotential.  currents  flow  through 
the  earth  and  every  other  conductor  that  offers  a  convenient 
path. 


•  Abstract  of  paper  read  at  the  Institution  of  Railway 
Signal  Engineers  (Inc.)  by  Mr.  W.  J.  Thorrowgood,  signal 
and  telegraph  superintendent,  London  &  South-Western  Rail- 
way. 
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The  author  has  calculated  that  the  total  currents  passing 
through  the  earth  between  observing  stations  (the  distance 
between  which  varies  from  3  to  350  miles)  may  be  anything 
from  5  to  225  amperes. 

2.  The  effect  may  be  due  to  the  changes  in  the  earth's 
magnetic  flux  (in  or  surrounding  the  conductor)  acting  in- 
ductively on  the  wire.  This  view  necessitates  a  continual 
alteration  in  the  magnetic  lines  of  force,  or  flux  across  the 
conductor  to  maintain  the  potential  difference,  and  the  author 
gives  the  absolute  value  of  the  earth's  magnetic  field  and  rate 
of  change  per  second  to  generate  the  currents  observed.  He 
also  gives  the  strength  of  the  earth's  magnetic  field  per  sq.  cm. 
in  the  area  enclosed  between  the  surface  of  the  earth  and  the 
wire  above  the  surface  of  the  ground. 

3.  It  may  be  that  the  ions  driven  off  from  the  sun  bombard, 
as  it  were,  the  earth  at  certain  parts,  the  conducting  wires 
become  electrically  charged  at  that  place,  and  the  electricity 
passes  to  earth  over  the  conductor.  It  may  be  that  the  elec- 
tricity flows  from  the  charged  spot  towards  both  ends  of  the 
wire  to  earth  at  the  same  time,  thus  there  may  be  two 
currents  in  the  circuit  passing  in  opposite  directions  from 
the  charged  part. 

The  currents  due  to  magnetic  storms  on  August  11th.  1919, 
and  March  22nd,  1920.  caused  a  release  or  false  clear  indication 
to  be  received  on  practically  every  form  of  block,  lock  and 
block,  tablet,  staff  and  block  hells  in  use  on  English  railways, 
but  there  is  no  case  recorded  where  a  signalman  actually 
acted  upon  the  false  signal,  although  it  is  obvious  that  he  was 
free  to  do  so  had  he  disregarded   the  block  instructions. 

A  summary  of  the  Post  Office  records  of  currents  due  to 
magnetic  storms  between  August  1st,  1919.  and  April  1st, 
1920.  a  period  of  eight  months,  during  which  18  magnetic 
storms,  or  an  average  of  2.25  per  month,  were  recorded,  is 
given  in  the  original  paper. 

On  ten  days  the  ob.served  currents  were  25  m-.\.  or  over, 
to  56  and  150  m-A  on  March  23rd.  1920,  which  may  be  called 
dangerous  magnetic  storms,  or  1.25  per  month  on  an  average. 

The  areas  over  which  the  magnetic  storms  are  experienced 
are  very  great.  On  August  11th,  1919.  magnetic  storm  effects 
were  felt  all  over  Great  Britain  and  Ireland,  and  the  maxuuum 
current   values  observed   varied  from    -M50    to   -GO. 

The  merit  of  the  author's  tables  is  that  the  records  of  the 
currents  and  e.m.f.  recorded,  have  actually  been  measured 
during  magnetic  storms,  and  the  resistances  measured. 

The  special  feature  concerning  the  magnetic  storm  on  .iVugust 
11th,  1919,  was  its  sudden  appearance  and  its  effects  upon 
comparatively  short  circuits  (such  as  signal  arm  repeater  cir- 
cuits) which  had  not  been  noticed  previously ;  a  current  of 
.50  m-A  was  recorded  on  a  circuit  13  miles  long  between  Amber- 
gate  and  Mansfield.  .A.  summary  of  the  record  of  the  number 
of  days  the  earth's  magnetic  field  was  disturbed  and  the  com- 
parative extent  of  the  daily  disturbances  during  the  years 
1918  and  1919.  shows  that  the  number  of  magnetic  disturb- 
ances vary  from  year  to  year.  In  1918  disturbances  were 
observed  on  211  days;  on  13  days  the  disturbances  were  great, 
and  on  8  very  great  In  1919  on  '3.53  days  magnetic  dis- 
turbances were  recorded;  on  21  days  the  disturbance  was 
great,  and  on  18  dajs  very  great;  thus  in  1919  there  were 
2.25  as  many  days  when  the  magnetic  disturbances  were 
"  very  great  "  than  in  1918.  During  the  magnetic  storm  in 
August,  1919.  the  declination  of  the  earth's  magnetic  field 
varied  from  13°  44'  W.  to  15°  49'  E.  The  vertical  force  varied 
935y.  The  north  force  varied  840v.  During  the  storm  in 
March,  1930.  the  declination  varied  from  13°  35'  to  14°  54'.  The 
vertical  force  varied  820y.    The  north  force  varied  over  810y. 

Circuits  having  no  connection  with  earth  (that  is,  having 
metallic  returns)  are  practically  immune  from  the  effects  of 
currents  due  to  magnetic  storms.  Mr.  Stevenson,  of  the  Cale- 
donian Railway,  states:  — 

"  None  of  our  block,  train  tablet,  or  train  signalling  tele- 
graphs were  interrupted  in  any  way,  as  they  are  practically 
all  now  on  return  wire  circuits,"  although  some  of  the  s.n. 
telegraph  circuits  on  that  railway  were  disturbed  to  a  certain 
extent.  The  records  show  that  some  metallic  circuits  have 
been  affected,  but  very  slightly,  compared  with  the  effects 
observed  on  earth-connected  circuits. 

The  complete  and  safe  remedy  therefore  appears  to  be  to 
provide  metallic  returns  for  all  circuits.  This  does  not  of 
necessity  mean  that  a  return  wire  will  have  to  be  provided 
for  each  circuit,  as  a  common  return  wire  can  be  used  for 
all  circuits  over  certain  lengths,  but  the  distance  between  the 
conductor  and  return  should  be  as  little  as  possible.  It  is 
best  to  seotionalise  common  return  wires,  owing  to  the  diffi- 
culty of  tracing  faults,  also  to  the  lowering  of  the  insulation 
resistance  of  the  whole  of  the  circuits,  when  only  one  common 
return  is  used  over  a  large  area.  If  a  common  return  wire 
is  provided  the  resistance  of  the  instruments  should  be  as 
high  as   possible. 

Tlie  currents  due  to  magnetic  storms  or  stray  earth  currents 
mav  be  reduced  by  increasing  the  resistance  of  the  circuit 
and  keeping  the  sensitiveness  of  the  electric  signalling  in- 
struments the  .same  as  at  present.  The  question  arises  what 
value  of  resistance  should  be  added  to  the  circuit  to  ensure  that 
any  magnetic  storm  current  would  not  affect  the  apparatus? 
Probably  200  per  cent,  increased  resistance  would  give  a  .suffi- 
cient factor  of  .safety  to  render  the  cin-uit  safe  from  danger- 
ous interference.  It  would,  of  course,  be  neces.sary  to  increase 
the  battery  power  at  each  station  to  correspond  with  the 
increased  resistance  to  give  the  working  current  for  the  in- 
struments on  the  circuit. 


It  may  be  put  forward  that  owing  to  the  infrequency  of 
magnetic  storms  the  expense  of  providing  return  wires  would 
not  be  justified,  but  there  is  a  danger  that,  owing  to  their 
infre'juency,  a  false  signal  given  by  a  magnetic  storm  may 
not   be  recognised  immediately. 

A  third  method  of  lessening  the  effects  of  magnetic  storm 
currents  would  be  to  issue  special  regulations  to  signaimen. 
and  rely  upon  the  men  to  notice  any  irregular  working  of  the 
aparatuB. 


TELEGRAPHY  AND  TELEPHONY  IN 
THE  UNITED  STATES. 


The  annual  report  of  the  Telegraphy  and  Telephony  Com- 
rnittee  of  the  American  Institute  of  Electrical  Engineers  re- 
views telegraphy,  telephony,  and  radio-communication  during 
the  Institute  year  1920-21,  and  according  to  the  T.  <t  T.  Age, 
points  out  that  the  technical  developments  of  the  past  year  have 
placed  the  telegraph  and  telephone  departments  of  railroads 
in  the  United  States  and  Canada  in  a  more  serviceable  con- 
dition than  they  have  heretofore  been. 

The  employment  of  recent  types  of  telephone  repeaters  has 
been  arranged  for  on  a  number  of  the  large  railroads  for 
the  purpose  of  improving  long-distance  telephone  service,  and 
the  subject  of  stronger  {xjle  lines  has  been  given  serious 
attention  on  many  railroads.  On  some  lines  the  factor-of- 
safety  pla,n  of  construction  has  been  extended.  During  the 
year  the  increase  in  telephone  Unes  has  not  been  great,  due 
mainly  to  retrenchment  following  temporary  business  depres- 
sion, but  tests  have  been  made  with  wired  radio,  under  the 
direction  of  Major-General  Squier,  and  the  practice  of  welding 
joints  in  exposed  lines  has  been  extended. 

The  application  of  automatic  printing  telegraph  systems  to 
commercial  requirements  is  being  extended,  both  in  the 
United  States  and  Canada.  For  trunk  circuits  carrying  heavy 
traffic,  the  multiplex  system  is  being  widely  apphed,  by 
which  it  is  possible  to  handle  eight  hundred  or  more  mes- 
sages per  hour  over  a  single  conductor,  correct  incidental 
errors  instantly,  and  have  every  message  ready  for  deUvery 
to  the  addressee  as  soon  as  it  has  pa.ssed  over  the  wire. 

A  new  field  being  entered  by  printing  telegraphs  is  that 
including  private  branch  offices,  and  way-oflice  circuits.  A 
promising  use  for  this  system  is  its  employment  by  com- 
mercial concerns  and  industrial  estabUshments  for  intercom- 
munication purposes  and  for  communication  between  busi- 
ness offices  and  telegraph  offices.  Start-stop  systems  are 
.satisfactory,  their  use  is  being  extended,  and  they  are  operated 
duplex  over  distances  of  300  miles  without  intermediate  re- 
peaters. The  employment  of  repeaters  permits  operation 
over  greater  distances.  Simplex  printers  are  operated  at  a 
speed  of  about  fifty  words  per  minute. 

Considerable  progress  has  been  made  in  applying  printing 
telegraph  systems  to  submarine  cables.  Further  improve 
ments  now  being  made  will  result  in  much  simplified  equip- 
ment with  promise  of  an  increased  output  in  unit  time. 

No  radical  changes  have  recently  been  made  in  the  char- 
acter of  devices  installed  on  communication  lines  for  pro- 
tection against  hghtning  disturbances,  but  promising  pro- 
gress has  been  made  during  the  year  toward  the  solution  of 
the  problem  of  inductive  interference  control  and  reduction. 
Prominent  among  the  efforts  towards  more  systematic  treat- 
ment of  the  problem  are  facilities  inaugurated  by  the 
National  Electric  Light  Association  for  centralised  study  by  a 
committee  and  engineering  staff  specialising  in  this  subject. 
The  trend  is  clearly  toward  co-operaiive  study  and  treat- 
ment. There  has  been  no  outstanding  development  during 
the  year  in  the  form  of  specific  devices  or  methods  applic- 
able, but  the  .American  Telephone  and  Telegraph  Co.  has 
developed  and  given  some  preliminary  field  use  to  a  new  type 
of  "  noise  meter."  designed  to  measure  the  degree  of  dis- 
turbance indicated  in  a  telephone  receiver  without  bringing 
in  the  personal  factor  of  the  observer  in  judging  equivalent 
noise  as  is  the  case  with  the  older  "  noise  "  standard  employed 
by  the  telephone  companies. 

During  the  year  there  was  in  general  a  continuation  of 
refinement  in  the  design  of  automatic  telephone  apparatus. 
So  far  as  radically  new  developments  are  concerned  no  ejxich- 
niaking  inventions  have  been  disclosed,  but  progress  has  been 
made  in  standardisation  and  the  standardisation  of  nomen- 
clature resulted  in  the  publication  of  about  one  hundred 
definitions  of  current  feriiis. 

There  have  been  placed  in  service  three  devices  which  may 
have  an  important  relation  to  the  further  development  of  the 
art :  — 

1.  The  call  indicator,  n.sed  in  calling  from  an  automatic 
office  to  a  manual  office  during  the  (leriod  of  mixed  working, 
which  displavs  the  call  number  before  the  operator  and  per- 
mits automatic  exchange  subscribers  to  dial  all  numbers. 

2.  .\  calling  device  number  plate  with  oftice  names  in  addi- 
tion to  numbers,  to  permit  retention  of  office  nam^s  in  small 
multi-office  exchanges  converted   to  automatic  operation. 

3.  A  calling  device  number  plate  with  the  alphabet  in 
addition  to  the  numerals  to  enable  the  first  few  letters  of  the 
office  name  to  be  used  as  numerals  in  a  large  multi-oflSc© 
exchange. 
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At  the  Midwinter  Convention  of  the  Institute  a  paper  by 
Messrs.  Colpitts  and  Blackweli  described  the  carried  systems 
which  have  been  developed  and  put  into  comuiereial  use  in 
the  Bell  telephone  system. 

The  commercial  telephone  installations  described  give  four 
added  circuits  over  eacn  pair  of  line  wires  in  addition  to  the 
usual  telephoue  and  telegraph  facilities  provided  by  the  wires. 
Uommercial  telegraph  systems  provide  as  many  as  ten  added 
duplex  telegraph  circuits,  also  in  addition  to  the  usual  lacili- 
ties.  The  apparatus  involved  in  such  systems  is  necessarily 
complex,  ana  therefore  expensive,  so  that  systems  of  this  type 
are  in  t;cneral  economical  only  for  comparatively  long  circuits. 
Katlia-communication  during  the  past  year  has  undergone 
a  reorganisation  of  ownership  of  the  important  patent  rights 
which  should  relieve  a  very  comphcated  situation  and  result 
in  placmg  in  use  equipment  superior  to  that  heretofore  em- 
ployed, 'the  radio  companies  are  now  in  a  position  to  proceed 
without  imminent  fear  of  infringement  of  essential  patent 
rights. 

the  superior  serviceability  of  continuous  waves,  with  beats 
reception,  has  been  recognised,  and  spark  transmitter  systems. 
for  all  but  ship  emergency  uses,  are  no  longer  planned  for 
commercial  operations,  there  is  a  strong  legislative  sentiment 
in  favour  of  more  liberal  regulations.  'Ihe  sentiment  that 
favours  greater  freedom  in  wave-band  selection  also  favours 
the  enforcement  of  more  rigid  requirements  of  purity  of  radia- 
tion and  the  securing  of  minimum  damping  at  transmitting 
stations. 

A  broadening  of  the  field  is  noticeable  in  adapting  radio  to 
new  uses,  and  several  such  applications  are  looked  tor  in  the 
immediate  future.  The  remote  control  of  switches  by  means 
of  radio  is  now  being  considered. 

The  superheterodyne  method  of  reception,  due  to  E.  H. 
Armstrong,  stands  out  as  an  important  contribution  of  the 
past  year. 

The  progress  of  radio-telephony  during  the  past  year  in  all 
its  phases  is  illustrated  in  a  radio-telephone  toll  circuit  now 
in  commercial  operation  in  the  territory  of  the  Pacific  Tele- 
phone &  Telegraph  Co..  furnishing  telephone  service  between 
the  Island  of  Santa  Catalina  and  the  wire  network  of  the 
mainland  centring  in  California.  The  circuit  is  operated  ac- 
cording to  wire  line  methods,  he  radio  section  is  between 
coastal  stations  .32  miles  apart.  ITie  circuit  is  provided  with 
through  line  ringing  of  a  type  which  is  free  from  interference, 
and  a  superposed  telegraph  circuit  capable  of  forming  a  link 
in  a  duplex  wire  telegraph  circuit.  The  transmission  and 
quality  over  the  circuit  are  of  such  high  standards  that  it  is 
regularly  connected,  when  required,  into  the  long-distance 
telephone  circuits.  The  extensive  application  of  electric  wave 
filters  in  transmitting  and  receiving  circuits  has  made  it 
possible  to  obtain  a  good  quality  of  speech  and  at  the  same 
time  to  secure  greater  selectivity  than  was  possible  with  the 
prior  art.  The  use  of  loops  for  receiving  and  of  shorter  wave 
lengths  for  short  distances  has  to  some  extent  reduced  inter- 
ference. 

A  sub-committee  of  tbe  Standards  Committee  of  the  Institute 
has  been  engaged  in  the  work  of  formulating  standard  de- 
finitions of  terms  most  commonly  used  in  telegraphy,  tele- 
phony, and  radio  signalling. 

Consideration  has  been  given  to  bringing  about  agreement 
80  far  as  is  practicable  between  English-speaking  countries,  and 
the  sub-committee  is  co-operating  with  the  British  Engineer- 
ing Standards  Association,  with  the  above-mentioned  object 
in  view. 

Considerably  greater  attention  is  now  given  in  American 
universities  and  technological  schools  to  instruction  and  re- 
search work  in  communication  engineering. 


REVIEWS. 

Coil  Ignition  for  Motor  Cars.    By  C.  Sylvester,  A.M.I.E.E.. 

A.M.I.Mech.E.     Pp.  xii-l-228;   figs.   106.     London:    Sir  I. 

Pitman  &  Sons,  Ltd.  Price  10s.  6d.  net. 
The  subject  of  ignition  in  motor-car  engines  is  particularly 
interesting  from  the  fact  that  exac'ly  opposite  practice  is  found 
as  the  standard  system  on  eithir  side  of  the  Atlantic,  coil 
ignition  in  .\merica  and  magneto  ignition  in  England  and 
on  the  Continent.  Opinions  differ  widely  as  to  which  system 
will  prevail  and  as  to  the  merits  of  each ;  consequently  a  book 
with  the  above  title  appearing  at  this  juncture  has  great  scope 
for  a  wide  appeal,  and  should  be  full  of  interest.  One  natur- 
ally expects  to  find  a  full  discussion  of  the  case,  all  tbe  argu- 
ments set  out  clearly  for  and  against  each  system,  a  well 
balanced  opinion  of  the  problem  stated  and  the  reasons  for 
it  given.  After  that  one  might  expect  to  see  the  various  steps 
in  the  evolution  of  coil  ignition  traced,  and  all  the  important 
inventions  noticed,  especially  as  regards  this  country.  All 
the  differences  in  the  use  of  coil  and  magneto  ignition  might 
be  brought  to  notice,  together  with  the  latest  refinements  in 
coil   ignitioD   practice  from   .\merica. 

Unfortunately,  in  this  case  one  is  largely  doomed  to  dis- 
appointment. A  third  of  the  book  is  taken  up  in  the  first 
two  chapters,  called  "  Introductory  "  and  "  Equijimcnt  Tcst- 
ing."  with  instructions  to  the  "chauffeur-mechanic"  on  ele- 
mentary electrical  principlee,  the  earn  of  dynamoe  and  motors, 


&c.  Full  details  are  given  and  illustrated  of  such  operations  as 
undercutting  the  mica  on  comruutaiors,  sanUmg-in  brusues. 
ilcc,  and  much  space  is  devoted  to  testing  armatures  with  a  mil- 
hvoltmeter.  It  is  recommended  that  iou  be  spend  by  every  car 
owner  on  electrical  testing  instruments  for  his  garage,  in  the 
prutace  we  are  told  by  the  author  ;  "  Every  owner  ot  a  motor 
car  should  obtain  a  copy  ot  this  work,  tie  should  give  it  to 
his  chaulleur,  who  is  sure  to  appreciate  it.  '  Also  the  remark 
is  made  that  when  a  fault  occurs  in  the  electrical  system  the 
chaulleur  generally  scratches  his  head  instead  ol  laying  his 
hand  on  the  fault.  He  is  supposed  to  start  reading  the  book 
With  his  electrical  knowledge  at  zero,  and  arriving  at  page  lo 
IS  confronted  with  the  foliowmg  ;  "  'lo  commence  a  simple 
description  ot  induction  one  cannot  do  better  than  quote  Fara- 
day's i^aw.  This  is  to  the  etfect  that  '  An  electromotive  lorce 
IS  induced  in  any  circuit  when  the  magnetic  Uux  linked  with 
the  circuit  changes  m  value,  the  magnitude  of  the  induced 
electromotive  lorce  being  proportional  to  the  rate  at  which 
the  magnetic  tlux  linked  with  the  circuit  changes."  One  can 
imagine  the  "  chautteur-mechanic  "  indulging  in  a  consider- 
able amount  of  head  scratching  at  this  point. 

Chapter  111  is  taken  up  with  detailed  instructions  about 
making  a  trembler  type  induction  coil.  A  new  trembler  is  de- 
scribed which  gives  a  spark  described  as  being  "  more  juicy  " 
than  others.  By  this  time  the  "  chaulleur  mechanic  '  has 
presumably  become  a  "  chauffeur-electrician-mechanic."  And 
Chapter  1  v'  deals  with  the  ignition  system,  a  pomt  where  the 
book  might  well  have  begun.  'Ihe  usual  hydraulic  analogy 
appears,  and  then  some  examples  of  Delco  interrupters, 
wrongly  called  distributors,  are  given.  A  good  modern  form 
of  interrupter  is  shown  on  p.  10b,  and  a  clear  circuit  diagram 
on  the  next  page,  the  remainder  of  the  chapter  dealing  with 
faults  in  the  ignition  system  interspersed  with  a  description 
of  an  automatic  cut-out  on  the  lighting  system. 

Chapter  V  is  called  "  Coil  Ignition  Systems  in  Use,"  the 
first  4vi  pages  being  devoted  to  descriptions  of  Delco  apparatus 
as  produced  «in  the  years  1912 — 19'A).  The  Delco  system  is 
stated  to  be  almost  the  standard  system  in  America — a  lairly 
large  claim.  Are  such  names  as  Kemy,  Atwater-Kent,  Con- 
necticut, Westinghouse,  and  Wagner  entirely  negligible'/  i'he 
C.j^.V.  and  the  Mira  systems  are  described,  the  latter  being 
a  peculiar  kind,  in  which  the  coils  and  contact-breaker  rotate, 
thereby  losing  one  at  least  of  the  advantages  of  coil  ignition. 

The  remainder  of  the  book  consists  of  wiring  diagrams  of 
Delco  lighting,  starting,  and  ignition  installations  as  used  on 
ten  American  cars,  very  few  of  which  are  well  known  in  this 
country,  with  comments  on  these  diagrams. 

It  is  curious  as  the  author  is  such  a  strong  believer  in  the 
future  of  coil  ignition,  that  he  does  not  gather  together  all 
the  claims  for  this  system,  and  put  forward  a  strong  case,  for 
there  is  no  doubt  that  an  attractive  appeal  can  be  made  out 
by  a  skilful  counsel.  Instead  he  merely  mentions  a  few  points 
in  favour  of  coil  ignition  incidentally,  while  describing  the 
apparatus,  and  assumes  that  magneto  ignition  is  dead  and 
almost  buried.  Now',  considering  the  fact  that  96  per  cent. 
of  this  year's  British  cars  rely  on  magneto  ignition,  and  ap- 
proximately the  same  proportion  of  Continental  cars,  this 
is  a  pretty  large  assumption.  The  author  several  times  gives 
his  opinion  that  coil  ignition  will  very  soon  become  the  st,''n- 
dard  system  here  as  in  America.  Does  he  realise  that  in  some 
well-informed  quarters  the  opinion  is  held  that  the  only 
reason  why  coil  ignition  is  used  so  much  in  America  is  because 
that  country  has  never  yet  been  able  to  produce  a  really  good 
magneto'?  Coil  ignition  undoubtedly  has  points  in  its  favour, 
and  one  would  have  expected  to  see  all  of  them  brought  out, 
and  the  whole  subject  thoroughly  ventilated  in  a  book  with 
this  title.  Perhaps  the  most  remarkable  fact  concerning  coil 
ignition  in  this  country  is  that  the  Wolseley  Co.  has  adopted 
it  on  some  if  not  all  its  new  cars.  That  .so  w-ell-known  a 
firm,  rather  conservative  in  its  habits,  should  have  taken 
this  step  is  a  very  noteworthy  incident,  but  is  not  mentioned 
in  the  book  under  review.  Neither  is  there  any  notice  of  two 
very  interesting  pieces  of  apparatus  connected  with  the  history 
of  coil  ignition.  One  of  these  is  the  ingenious  .\tuater-Kent 
open-circuit  type  contact-breaker  used  on  enormous  numbers 
of  cars  in  recent  years;  the  other  is  the  unique  and  very 
scientific  form  of  coil  ignition  invented  \Ty  Sir  Oliver  Lodge 
which  might  well  have  become  general  if  the  higb-pre^jsure 
magneto  had  not  been  commercially  d<'veIoped  just  about  the 
.•^ame  time.  Two  other  notable  omissions  are  the  Conner  coil 
system,  which  has  some  specially  interesting  features,  and 
the  Rotax.  as  installed  on   the  Cubbitt  cars. 

The    book    is    well    printed  on  good  paper,   and  there  is  a 
pleasing  absence  of  misprints.  F.  H.  H. 

Armnturr    Winding  and  Motor  Repair.     By  Danif.i,  H.   Bray- 
MKH.      Pp.  vii-|-.5].5;  figs.  298.       New  York  and  London: 
Mcdraw-Hill  Book  Co.     Price  18s.  net. 
This  book  is  intended  by  its  author  to  be  a  practical  treatise 
for  tbe  benefit  of  those  encaged  in   tbe   manufacture,  opera- 
tion and   lepair  f)f  electrical  machinery.     In   the  preface,   the 
author  disclaims  any  intention  of  denlip'»  with  the- theoretical 
side  of  his  subject,   but,  as  a  matter  of  fact,  he  does  give  a 
considerable  amount  of   information   on   the  theory   of   wind- 
ing,   as    becomes   i  levilablr    in    I'nScribing    the   various  types 
and  arrangements  of  armature  coils.  '    - 

Perhaps  it  is  impoBsiblo  for  a  book  of  this  kind  to  be  quite 
oomplote,  but  somo  of  the  omisoions  are  of  such  importance, 
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that  attention  should  be  'drawn  to  them.  The  squirrel-cage 
winding  of  induction  motor  rotors,  and  the  closely  allied 
(lamping  windings  of  alternating-current  machines,  have 
caused  iiiiinufacturers  and  u.scrs  probably  more  anxiety  than 
any  other  .single  detail  of  de.sigri.  I'lic  problem,  of  courHe, 
is  to  make  a  stronger  joint  than  is  possible  by  soldering,  and 
although  riveting,  brazing,  and  welding  have  g(X)d  points,  in 
this  particular  application  they  al.so  have  their  bad  points, 
and  finality  has  certainly  not  yet  been  reached.  The  author 
had  ample  scope  for  telling  the  practical  men  how  to  approach 
this  thorny  question,  but  he  dismisses  the  whole  subject  of 
squirrel-cage  rotors  in  ten  lines,  with  a  single  illustration 
of  a  ca.st  construction,  now  discredited  for  all  except  the 
smallest  sizes.  .'Vnother  example  of  inadequate  treatment  is 
to  be  found  in  the  reference  to  turbo-alternators.  A  big  per- 
centage of  the  generating  plant  in  this  country  and  America 
is  now  of  the  direct-coupled  steam  turbine  type,  and  before 
long  the  percentage  will  be  still  higher.  The  winding  of  the 
stator  calls  for  the  greatest  skill  and  care,  and  the  author 
quite  rightly  devotes  a  special  section  to  this  work.  Difficult, 
however,  as  the  stator  may  be,  the  rotor  of  the  modern 
turbo-alternator  is  still  more  difficult,  and  only  specially 
trained  and  experienced  men  can  deal  with  it  satisfactorily. 
It  is,  therefore,  an  important  and  curious  omission  on  the 
part  of  the  author  tf)  make  no  reference  whatever  to  the 
rotor.  The  section  dealing  with  varnishes  is  very  incomplete, 
and  the  question  of  insulation  generally  receives  inadequate 
treatment.  The  author  indicates  the  use  of  mica  for  the 
insulation  of  large  machines,  but  for  machines  of  small  and 
medium  output,  he  recommends  such  unsatisfactory  materials 
as  duckcloth.  pressboard,  fish  paper,  and  Empire  cloth  for 
parts  for  which  mica  would  now  be  used  in  this  country. 
We  have  to  remember,  however,  that  this  is  an  American 
book,  and  the  use  of  mica  on  the  other  side  of  the  Atlantic 
is  not  so  general  as  here.  Prom  the  winder's  point  of  view, 
winding  jigs  play  a  big  part  in  the  universe,  and  it  is  dis- 
appointing that  the  author  has  made  only  very  casual  refer- 
ence to  such  an  important  item.  The  author  makes  clear 
reference  to  the  importance  of  symmetry  in  the  windings  of 
armatures  for  direct-current  machines,  but  he  ignores  the 
subject  altogether  when  dealing  with  alternating-current 
machines.  The  omission  is  important  for  the  reason  that 
it  is  possible  to  have  a  winding  symmetrical  without  a  com- 
mutator that  would  be  unsymmetrical  if  a  commutator  were 
connected.  It  is  to  be  regretted  that  the  author  confines 
himself  to  giving  rules  for  determining  symmetry,  instead  of 
giving  the  fundamental  definition  that  the  voltage  in  parallel 
circuits  must  be  identical  at  any  instant. 

The  author  does  not  always  make  his  meaning  clear.  For 
instance,  what  will  be  the  state  of  mind  of  the  student  who 
refers  to  the  book  to  find  the  correct  section  to  employ  for 
equalising  connections  and  reads  the  following? 

"  Equalising  rings  should  have  an  extremely  low  resist- 
ance. Such  practice  requires  not  only  an  excessive  amount 
of  copper,  but  leads  to  considerable  loss  and  heating  in  the 
winding.  All  that  is  really  neee.ssary  is  to  provide  an  alterna- 
tive path  of  negligijjle  resistance  compared  with  that  of  the 
brushes,  and  for  this  purpose  it  is  usually  sufficient  to  make 
the  section  of  the  rings  about  half  that  of  the  conductors." 
The  least  satisfactory  part  of  the  book  lies  in  the  extensive 
quotations  from  articles,  and  from  manufacturers'  catalogues 
and  instruction  pamphlets.  The  illustrations  are  plentiful 
and  good;  the  printing  also  is  good,  and  there  are  few  mis- 
prints. The  book  can  be  recommended  to  practical  men, 
students,  and  junior  designers,  for.  although  each  of  these 
three  classes  of  renders  will  find  the  subject  treated  inade- 
quately from  their  point  of  view,  nevertheless  the  book  does 
contain  a  great  deal  of  information  and  is  free  from  incorrect 
and   misleading  .statements. 


Electric  Power  Transmisainn.    By^  Alfred  Still.    Pp    xviii-l- 
.     407,  13r>  figs.    London  :    Hill  Publishing  Co.,   Ltd.     19]9. 
Price   17s.   6d.   net. 

Prof.  Still's  work,  published  in  1913,  on  "  Overhead  Elec- 
tric Power  Transmis.sion  "  is  now  expanded  by  the  addition 
of  an  important  chapter  treating  of  underground  conductors. 
The  author's  object,  in  issuing  a  .second  edition  of  his  useful 
'  Work,  is  stated  to  be  that  of  making  it  more  suitable  for  use 
I  a.  college  text-book ;  but  the  constnictional  engineer  in 
iige  of  erection  work,  for  whose  use  the  first  edition  was 
'iiHiided,  will  find  the  value  of  the  book  in  no  way  diminished 
by  its  increased  field  of  utility.  Since  the  new 'chanter  has 
iWri  writtcMi  with  the  assistance  of  Mr.  C.  J.  Beaver,  the 
, matter  contained  in  it  is  sure  to  be  reliable,  and  thoroughly 
I'rpresentative  of   modern    practice. 

The  book  opens  with  a  list  of  the  symbols '  emnloyed,  a 
liiMidre  we  should  be  glad  to  .see  all  authors  adopt.  Some 
"f  them  are  u.'.ed  for  several  different  purposes,  such  as  R. 
which  has  four  meanings  when  used  without  a  suffix,  and 
four  more  when  u.sed  with  one.  Some  are  not  quite  up-to- 
dnhe,  as  k.v.a.,  instead  of  kVA.  but  as  it  has  onlv  recentlv 
been  realised  that  there  an-  standard  svmliols,  ws  refrain 
from  doing  more  than  drawing  Prof.  Still's  attention  to  the 
matter. 

There  is  little  to  add  to  our  review  of  the  first  edition, 
but  we  think  it  is  worth  mentioning  to  an  author  of  Prof. 
Stnl'g  knowledge  and  experience,  both  as  an  engineer  and 
M  a  writer,   that  tho  production  of  books  for  um  as  collego 


texts,  while  very  necessary,  and  to  that  extent  desirable,  i« 
not  the  highest  aim  a  clever  engineer,  even  if  he  is  engaged 
in  teaching,  can  set  before  himself.  ITie  present  volume,  as 
we  have  already  said,  is  excellent,  but  we  could  point  to 
others,  one  at  least  by  Prof.  Still,  which  bear  every  sign  of 
having  been  written  between  lectures.  The  student  at  college 
needs  feeding  with  theory  and  up-to-date  acwjunts  of  the 
practice  obtaining,  but  the  man  in  the  field,  on  the  job, 
feels  the  need  more  frequently  than  seems  to  be  generally 
appreciated,  of  looking  up  the  theory  of  the  subject  with 
which  be  is  dealing,  and  so  carrying  out  his  work  more  in 
telligently.  The  field  to  be  covered  in  the  electrical  industry 
is  so  enormous,  and  the  really  good  books  are  so  few,  that, 
in  the  language  of  the  day,  it  is  "  up  to  "  those  who  can 
write,  and  who  have  the  knowledge,  to  do  what  they  can  to 
supply  the   deficiency. 


I  EXPORTS    AND     IMPORTS    OF    ELECTRICAL 
■  GOODS     FOR    JULY,     1921. 


An  improvement  occurred  in  the  export  total  durinjr  .lulr.  the 
fitrure  bcini;-  2!>  jier  cent,  above  the  June  total,  althoujrh  it  most  be 
remembered  that  the  latter  was  low  on  account  of  the  coal  dispute. 
There  was  a  substantial  increase  in  electrical  machinery,  but  by 
far  the  largest  advance  was  in  .submarine  telegraph  and  telephone 
cable.  Imports  fell  by  about  30  per  cent.,  the  principal  deerea.>es 
lieing  in  the  items  "Glow  lamps"  (".")  per  cent.).  "Batteries." 
"  Meters."  "  Carbons,"  and  '  Telegraph  instruments  and  apparatus." 
The  total  of  re-exports  was  increased  by  the  re-apjx-arance  in  the 
third  column  of  "  Telegraph  and  telephone  wire  and  cable,"  other 
items,  with  the  exception  of  "  Electrical  machinery,"  showinjr 
decreases.  Further  information  showing  the  increases  and  de- 
creases for  the  month,  and  for  the  .seven  months,  is  given  in  our 
"  Business  Notices  "  to-day. 


Values  or  ELECTRicAii  Export 
July,  1921. 


Electrical  goods   and    ajiparatus 

(unenumerated) 

Insulated  wire     ,..         

Glow  lamps 

Switchboards  (not   telegraph    or 

telephone)     ... 

Arc  lamps  and  parts       

Batteries    ...         ...         ... 

Meters        ...         

Carbons 

h'lectriciil  iiuifliinenj  : — 
Railway  and  tramway  motors  ... 
Other  motors  and  generators     . . . 
Electrical     machinery     (unenu- 

merated) 

"  Telegnip/i  and  fclcp/mnr  niblr 
iind  miitrr'ml  : — 

Telegraph  and  telephone  wire 
and  cable  (not  submarine)     ... 

Submarine  telegraph  and  tele- 
jihone  cable 

Telegraph  and  telephone  instru- 
ments and  apparatus  ... 

Totals... 


,\Nn  Imports  for 
Exports.         Imports,    Re-exports. 


HK.O.SI 

£-KI,17K 

.<3.2.iO 

i,sn,.s."):i 

lo.Kit; 

210 

:u.7ii 

;i,7i2 

312 

•Jt.iii:. 

213 

_ 

4(11 

4,343 

— 

.-)l,.-)84 

4.47(1 

- 

."ll.Sitl 

3,(!9it 

762 

:!,2.s.-, 

3.094 

1,314 

2.-I.117 

2.->2.r,.-.4 

- 

I3.-..327 
33S,20,S 

£l..")t).-),.i4.-> 


3,.5U 


£170,673    £17,042 


The  total  weight  of  electrical  machinery  exported  ^uring  last 
month  was  1.496  tons,  as  compared  with  .^'113  tons  in  1920  and 
2.03.')  tons  in  1913  ;  for  the  seven  months  ended  July.  1921, 
1920,  and  1913  the  total  weights  of  electrical  machinery  exports 
were  11.231  tons,  .".,611  tons,  and  l.">.,'*20  tons  respectively. 


bstimated  Cost  of  Hvdro-Iilectric  Transmission. — .An  esti- 
mate of  the  cost  of  bu'ilding  a  new  hydro-electric  plant  of 
(i.OOO-h.p.  rating,  and  Cili.lKlO-volt  lines  from  the  station  t^i 
other  points  on  its  system,  has  been  prepared  by  the  New 
England  Power  t^o.,  and  is  published  in  the  Electrical  World. 

The  estimate  is  for  doing  this  work  during  1921  and  19'2-2. 
It  is  based  upon  the  company's  extensive  experience  in 
hydro-electric  plant  and  line  construction  in  central  New 
England,  and  as.sumes  wooden-pole  lines  and  a  generating 
station  operating  under  a  head  of  about  •24,5  ft.  and  producing 
about  2."),(KK),0l)O  kWh  per  year.  T\\c  propo.sed  dam  is  to  be 
from  30  ft.  to  40  ft.  high.  TTie  figures  are  summarised 
below  :  — 

Preliminarv  and  -eneral  expenses.  $3H.(X)0:  dam.  $70,000: 
spitlwav.  $73,000;  oullet.  $,<.000;  conduit,  $.598,500;  surge 
tank.  '$13,(H10;  jxnistock.  $20,2tXt;  power-station  building. 
$30,000;  power-station  equipment.  $222,tXX1;  engineering  and 
supervision  (o  [H-r  cent.l.   $54.3lX>;  total,  $1,137,000 

Transmission  lines ;  Length  0  miles,  $3i",.521 ;  length  9.B 
miles,  $GP,900;  length  21  miles,  SlGa.a-aO:  total.  $-209,641. 
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NEW 


PATENTS     APPLIED     FOR, 

(NOT  YET  PUBLISHED.) 


1921. 


Cvoa^iled   expresily    for    thia    journal    by    Mbssrs.   StrroN-JoNBS.    O'Dlu,    Ah 
SnrUEas.  C'harirrid  Patent  Agenu,  283,  High  Holbom,  London,  W.C.  1. 


30.289.    "  Magneto  electric  machines."    F.  L.  Hollister.    July 
30,292.    "  Maintenance   of  high    vacua    in  closed  vessels."    Gei 


distance."    A.    W.    Loth.     July 


28th. 
general    Electr 
Co.     July  38lh. 

30.i«>.     "  taeclrically  controlling  bodi< 
2eth.     (France,  July  29th,  1930.) 

2t).299.     "  Control    for  dynamo-electric    machines."     British   Thomson-Houston 
Co..  Ltd.  (General  Electric  Co.)  and  General  Electric  Co.    July  28th. 

20.334.    "  Construction  of  ceramic  vessels  with  electric  heating."    A.   Stein- 
hardt.    July  28lh. 

"for    effecting    magneto   timing   of    internal-combustion    en- 
July  29lh. 
electric  machines   for  motor  vehicles."    H.   Foston.    July 


20.343. 
■ines."     L.  C.  Alle 
30.360.    "  Dynam. 


29th 
20,361. 
20.368. 
20.369. 
20.380. 
30,384 


itchc 


'  Elcctri 

'  Electric  horns.' 

'  Electric  horns.' 

'  Electric  kettles, 


Telephone  systen 
States.  September  25th,  1920.) 

20,391.  "  Apparatus  for  me 
A.  C.  Spreadbury.    July  29th. 

30.393.    "  Electrblvtic   cell.' 


'•    F.   B.  Cox.    July  29th. 
\V.  J.  Spicer  and   T.  S.   Roger 
\V.   J.   Spicer  and   T.  S.  Rogei 
re."     B.  C.  Joseph  and  N.  C.   J 
IS."    Western     Electi 


July  29lh. 

July  29lh. 

eph.    July  29th. 


Co.    July    29th.     (United 
ring  distance    between   two   wireless  stations." 


20,402. 
20,406. 
29th. 
20,407, 


Thatcher.  July  29th. 
Electric  foot  battery."  E.  Rickards.  July  29th. 
High-frequency  inter-valve  transformers."    A,  E. 


islade 


British    Thomson-Houston    Co.    Ltd.    (Ge 
:  Co.    July  29th. 
H.    G.     Lemoine.     July    29th 


(Fr, 


"  Printing  machines.' 
Co.)  and  General  Elect 
20,419.    "  Electric    furnaces." 
39lh,  1920.) 

30,422.     "  Electric    standard      lamps,     portable     radiators,      fans,     &c." 
Elphick.     July  29th. 

20.435.     "  Electric    Hashlamps."        Schwabe  &    Co.        July   29th.       (Germai 
March   1st.) 

ing  output   of    gas   from   electrolytic   apparatu 


Jul; 


30.437.     "  Method    of 
E.  \tsme.    July  29th. 

30.443.     "  Electric 

20.446.     "  Interlocking    d 
Tucker  &  Co.     July  30lh 

20.467.  "  Methods  of  . 
N.  R.  Booth.    July  30lh. 

30.468.  "  Resistances."     E.  Booth  and   N.    R.  Booth.     July  30th 


'     A.    M.  Taylor.     July  30th. 

for    electric    switches."     E.    J.    Brothe: 


ntrolling   electric    lighting   circuits.' 


20,469. 
July  30th 

20.503. 
30th. 

20,504. 
Marschne 

20,306. 

20,943. 


'  Conduits   for   electrical  conductors."    E.   Booth    and   N.   R.    Booth. 


'  Electric    gramophone."    O.    P.    Peterse 
Ttion   for  mercury  vapour 


and    A.    E.    Well 
re  rectifiers  of  gla 


July 


Electrode   i 

July  30th. 

Sparking  plug."    J.   Nairn.     July   30th. 

Electrically    operated    warning     horns."       R.     W.     Maudslay,    and 
Standard    Motor   Co.,  Ltd.    August  2nd. 
20.565.     "  Electric    calling    devices."    T.     Lenaghan.     August    2nd. 
20,567.     "  Miciophones."     W.   K.    L.    Dickson.     August   2nd. 
20.574.     "  Commutator  for  motor  car  engines."     G.    L.   Coppin.     August  2nd. 

Electric     switches."     R.      Alkan.     August     2nd.     (France,      March 


20.394 
19th.) 

20,595-    "  Speed   regulating    device 
ciated    Equipment  Co..    Ltd.,  and   D, 

20,605.     "  Electric    stockings,    sock! 

20,624.    "  Electric   fuses,    &c."    F. 

20.629.    "  Electric    control   of   indit 

20.638.    "  Wreless    control    of   ve! 

20.644.     "  Control   of    alternating  < 
E.    M.   Kerr.     August  3rd. 

ectrical    and   mechanical 


for    electrically-driven    vehicles."      As 
E.    Battv.     August  2nd. 

&c."     L.    P.    d'Hainaut.     August   2nd 
A.    Ross.    August  2nd. 
tors."     J.    E.    Dannah.     August    3rd. 
els."    T.    F.    Wall.     August    3rd. 
rrent   electric  motors."     W.    Brooke  a 


nd 


afety  lock  for   lifts."    W.  H.   Cozens 


20,659. 
August  3rd. 

20.666.     '  Electric  plaver   for  pi; 

20.672.     "  Telephone  systems."    G.    Deakin   and   Western    Electric    Co  ,    Ltd. 
August    3rd. 

20,683.    "  Electric    switches."    R.    F.    Paiton.    August   3rd. 

30,688.     "  Insulating   structures   for    high-potential    condenser   terminals,    &c." 
W.    Dubilier.     August   3rd.     (United    States,    Februarv    18th.) 

30.699.     "  Electric   magneto  switches,"      British    Thomson-Houston    Co..    Ltd. 
(General    Electric   Co.).     August    3rd. 

30,701.     "  Electrode  for  electric  welding,  ic,   and   method  of  making  same." 
S.   H.  Gordon.     August  3rd. 

20,704.    "  Sparking  plugs."     Armstrong  Sparking  Plug  Co.,  Ltd.,  and  J.  H, 
Im  Thurn.    August  3rd. 

20.712.     "  Electric   switch    for  converting    two   lamps    from    parallel    to   series 
lighting."     P.  F.   Godfrey.     August   3rd. 

30,738.     ■'  Spark    plugs."     b.    Brown.     August    4th. 

Electric    switches."       C.L.I.    Manufacturing    Co.,    Ltd..   and    E,    A. 


30,761 

Watson. 

■30.763, 

20,7t;4, 


Aug 


4th. 


A.    Selvatico.     August    4lh. 


Schuckertwerke.    August    4th 
"  Electrically    operated   switi 
Signal  Co.).     August   4th. 
20,790.     "  Antenna     systems     for 


rele 


iign 


lUing 


Telegraphic.     August   4lh.     (Germany.    August    6th,    1920.) 
20!r93.     "  Mercury    motor    meters."     "       "     " 


Ges    fur     Drahtlose 


White    (Sangamo    Electric    Co.). 
August  4lh. 

M,800.     "  Wireless    signalling,    ic." 

20,813.     "  .Magneto-electric,  Ac,  mach 
(Germany,  August  23rd,  1920.) 

20.835.  "  Screw    grip    tongue 
August  5th. 

20.836.  "  Electric  shade    breakage  preventer."    G.   E.    Tolson.    August   5lh. 
20,841.    "  Directional    wireless    apparatus."    J.     Robinson.     August    5lh. 
20,835.     "  Electric    light    device."     H.     J.     Redmond.     August    5th. 
20,861.     "Oil    cooled    transformer    boxes"     Akt-Ges    Brr"  "     " 

August   5th.    (Switzerland,   August  5th.    1930.) 

30,868.    "  Wireless  signalling  systems."     British  Thomsi 
(General    Electric   Co.).     August    5th. 

20,874.    "  Spark  plugs. ~ 

February   11th.) 

20.878.     "  Elect ro-magnetic    gearing."    W.    L.    Baynham.     August    5th. 

20.904.    "  Illuminated  advertisements."    W.   Beck.    August  6th. 

20,922.     "  Electric  current  limiting  devices."    W.  F.    P.   Fanghaenel.     August 


for    electric    lamp    holders 


Boveri    et   Cie. 
i-Houston  Co.,  Ltd. 
Bronander.     August   .'ith.     (United   States, 


6th. 

20.925, 

20.927. 

20,928 
mont.    Augu< 

20,930.     "  Electric    switching    devices   tor    telephone.    &c.        Relay 
Telephone   <>>„    Ltd.    August    6th.    (Sweden.    September   8lh.   1920.) 

a0,83S.     "  Electric   testing    and    measuring    instruments."     F,    L.    C 
General    F.lectric    Co  .    Ltd.     August    6th 

20.M2.     "  Wireless   signalling   svslcms.' 
(Generall   Kleelric   Co.).     August    6th. 

30,948.     "  Telephone    systems  "      H     Baron    (F,    AlHendotm. 

20,950.     "  Synchronism'  appiir.'.,.  •■      I        M     C     TigeratHt 
{Denmark,  August  7th,  1930.) 


Electric    heating."      H.    Harrison.      August    6th. 
Electric   resistance   furnaces."     B.  H.  Thrupp.    August  6th. 
ol  electric   joint  boxes."    C.   J.    Beaver  and    E.   A. 


British  Thomson-Houston  Co.,    Ltd. 


PUBLISHED     SPECIFICATIONS. 

number*    in    parentheaea  are    those   under   wbleh    tha  •peclSealions  will  b« 
printed    and  abridged,  and   all  subsequent   proceadinfa   will    b«  taken. 


XSX4. 

6,165,     "  Electro-magnetic  devices  lor  mai 
Magerle  and   Martinek.    June  16th,  1913. 


13,476.     "  Ignition     device    for 
June   11th,    1917.     (166,503) 


X9ia. 

internal    t 


19XS. 

signalling 


1,392.    "  Electro-magnetic  w^ 
January    19th,   1918.     (122,640.) 

21,067.     "  Operating    mechanism    for     electrical    general 
.Splitdorf    Electrical    Co.  ^Janilary    16th,    1915.     (131.899.) 

21,.')03.     "  Telemotor    apparatus."      W.    J.    Paulin,    T. 
McLeod.    September   2nd,    1919.     (166,591.) 

21,714.     "  Electrical    switches."      E.     Dobson     and    Foster    Engineering    Co.. 
Ltd.    September  4th,  1919.     (166,592.) 

23.801,     "  Wireless     telegraphy    and    wireless     telephony    and     the    like."    S 
Brydon    and    A.    G.    T.    Cusins.     September    27th,    1919.  '  (166,594.) 


Lowenstein. 


agnetos." 
,   anil   T. 


k 


XBBO. 

arming   de 


U.  Lyon.  (October  23rd, 
■  for  use  by  deaf  persons,** 
Ltd.,   and    W.    C. 


Corporation. 

December  14th, 

•    A.  K. 
ch   16th, 


Barr 


Shephe! 

type. 


2,521.     "  Electrical    heater 
1930.)    (166,603.) 

3,930.     "  Electric   aural    apparatus  more  especially    1 
S,    G.    Brown.      October   25th,    1920.     (166,610.) 

4,714.     "  Electric    transformers."     Hackbridge    Cabl 
Kennett.     November    4th,    1920.     (166,613.) 

4,916.  "Junction  box  for  electric  wiring  systems,"  J  .C.  White.  Februarv 
ISth,   1930.      (Cognate   application,   7,106,    1920.)      (166,615.) 

6,988.     "Telephone       transi 

March   13th,   1919.     (140,070.) 

7,614.     "  Arc   lamps."      A.    H.    Railing   and    A,    E.   Anfiold 
1920.     (166,627.) 

7,851.  "  Wireless  transmitting  circuits  employing  thermionic 
Macrorie,  H.  Morris-Airey,  G.  Shearing,  and  R.  L.  Randall 
1920.     (166,634.) 

8,833.  "  Thermionic  valve  circuits  for  wireless  telegraphy  and  telephony." 
A.  J.    Macrorie  and   G.   Shearing.     March   23th,    1930.     (166,640.) 

9,648.  "  Telephone  apparatus  for  deaf  persons."  G.  L.  Jonason.  April 
6lh,    1920.     (166,641.) 

9.899.  "  Combined  electric   switch    and    meter    for   use  on    motor  cycles    and 
the  like."     F.   E.  Wilson,  W.  A.  Shepherd,  and  Powell  &  Ha 
8th,  1920.     (166.649.) 

9.900.  "  Electro-magnetic   cut-outs."     F.    E.    Wilson,    W. 
Powell   &    Hanmer,   Ltd.     (166,650.) 

9,963.     "  Electric  step-by-step  motors  of   the  unwound    arm; 
and  Strou.l,  Ltd.,  and  J.  W.   French.    April  9th,  1920.     (166,65L)  ' 

10,068.  "  Electrical  measuring  instruments  o(  the  moving  coil  type."  R.  F. 
Hamilton  &  Co.,  Ltd,,  F.  S.  J.  Pile,  R.  F,  Hamilton,  and  H.  Smith.  April 
10th,    1930.     a66.653.) 

10,105,  "  Electrical  switching  -apparatus  of  the  kind  comprising  a  conduct- 
ing  liquid    jet."    J.    F.   G.    P.    Hartmann.     .•Vpril    10th.   1920,     (166,654,) 

10,187.  "  Metal  vapour  electric  apparatus,"  Siemens-Schuckertwerke  Ges. 
March   4th,    1915.     (141,705.) 

10,241,  '•  Electrical  energy  distributing  systems,"  J,  W.  Goodman.  .A-,ril 
13th.    1920,     (Cognate    application    16.148,    1930.)     (166,656.) 

10,299.  "  Electric  muffle  furnaces."  Automatic  &  Electric  Furnaces.  I.il.. 
L.    W.  Wild,   and   E.   P.    Barfield.    April  13th,    1920.     (166,659.) 

10,404.  '*  Multiplejt  high-frequency  electrical  signalling  systems."  Western 
Electric  Co.,    Ltd.    (Western   Electric  Co..   Inc.).     April   14th.    1920.     (166,6ta.) 

10,477.  "  Mounting  of  electric  motors  on  machines."  W.  Asquith  (1919), 
Ltd.,   and    G.    Feather,     April    13th,    1920.     (166,667.) 

10,644.  "  High-ttequency  dynamo-electric  machines. "  British  Thomson- 
Houston    Co.,    Ltd,     June    22n'd.    1915.     (141,745.) 

10.646.     "  Electric   lamps."     W.    R.    BuUimore.      April   16th,    1920.     (166,675.) 
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THE     CHINESE     MARKET. 

.\  ui;m.\](k.\iii,i,  lujiiiiiiuiicatiou  from  a  C'liinauiau  resid- 
ing at  l''riiiikfurt-oii-Maiii,  iloaling  witli  the  indii.striai 
Iraiiiiiig  ol'  Cliiiiese  stuiloiits,  was  publi.slied  recently  in 
llic  fraiik/iirler  Zeitunij.  'J'lic  article  brings  to  niiiid 
tlic  fact  that  as  a  rule  young  Chinese  and  Japanese  who 
coiiie  to  Europe  or  proceed  to  the  United  States  in  order 
to  study  the  in<lustrial  and  other  conditions  in  the.se 
countries,  and  also  to  work  in  tliein  i'or  a  certain  time, 
usually  return  homo  with  a  predilection  i'or  the  manu- 
tactures  and  machinery  of  the  particular  countries 
where  they  have  received  most  of  their  industrial  edu- 
cation. As  these  students  are  frefjuently  those  who  rise 
to  official  and  other  positions  of  importance,  it  gener- 
ally follows  that  when  they  have  reached  the  stage  of 
being  able  to  control  business  in  the  departments  or 
branches  which  they  manage,  they  place  the  orders  which 
have  to  be  executed  abroad,  in  the  countries  where  they 
were  trained,  because  they  retain  the  impression  through 
the  acquisition  of  the  language  and  the  perusal  of  the 
technical  literature  of  the  countries  concerned  that  the 
manufacturers  in  the  latter  turn  out  the  best  goods  in 
the  world,  apart  from  the  efforts  made  by  the  manufac- 
turers themselves  to  convey  this  idea  to  their  pupils. 

The  author  of  the  communication  is  Wang  Kwang  chi, 
who  acts  as  the  correspondent  of  a  Chinese  newspaper  at 
Shanghai.  After  referring  to  the  recent  conclusion  of  a 
treaty  of  peace  between  China  and  Germany,  the  author 
states  that  all  educated  people  in  China  are  wearj'  of 
political  activity  and  now  devote  themselves  to  the  social 
sphere,  and  as  a  consequence  the  centre,  of  gravity  of 
political  influence  has  gradually  passed  from  the  govern- 
ment to  the  social  sphere. 

In  this  respect  China  is  divided  into  two  classes.  The 
one  represents  the  idea  of  capitalism,  and  is  endeavour- 
ing through  it  to  develop  Chinese  economy.  The  leader 
is  Tschang  Tchien,  he  is  a  big  capitalist,  was  formerly 
Minister  for  Trade  and  Agriculture,  and  is  at  present 
superintendent  of  the  commercial  port  of  Wusung.  The 
modern  Chinese  industrialists  and  merchants  of  Shang- 
hai belong  to  this  class.  The  second  class  would  like  to 
make  use  of  socialism  in  order  to  bring  about  the 
development  of  Chinese  economy.  This  class,  whose 
leader  is  Ysai  Yuan  pei.  Rector  of  Peking  University,  is 
of  opinion  that  China  should  not  enter  upon  the  path 
said  to  have  been  erroneously  trodden  l)y  Europe,  The 
leader  was  formerly  Minister  for  Education,  and  at  one 
time  studied  in  Germany. 

Mr.  Wang  Kw^ng  chi  proceeds  to  state  that  the 
(iovernment  of  the  United  States  has  always  paid  great 
iittention  to  social  questions  in  China  in  order  to  carry 
out  what  is  termed  educational  (civilisation)  policy. 
.\iiiong  these  matters  is  mentioned  the  return  of  the 
Bo.\er  indemnity,  so  as  to  permit  of  the  defraying  of  the 
costs  of  maintaining  Chinese  students  in  the  United 
States,  and  for  these  reasons  the  relations  between 
.\nierica  nn<l  China  are  dcclarod  to  be  grow  in-:  more  in- 
timate day  l)y  \\:\\ .  The  uumlier  of  .young.  Chinese  who 
arc  studying  in  tiic  United  States  already  e.xceeds  2,000. 
and  the  modem  Cliiiiesf  industrialists  and  merchants 
arc  mostly  sludcuts  who  have  returned  from  the  United 
States. 

We  are  also  tohl  that  the  French  Govoriimcnt  has  like- 
w  ise  devoted  much  attention  to  the  social  (|uestion  in 
China  durin'.;-  the  past  two  years.  The  Kector  of  Peking 
I'riiversitv,  in  coii juiuti.o.ii  willi  French  interests,  has 
organised  the  Chinese-French  Kdtaatioiial  Coniniunity, 
wimse  object,  among  others,  is  to  promote  the  dispatch 
,nf  an  incieasiug  uumbtjr  uf  Chinese  >.tudoiits  to  France 
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to  study,  and  the  number  there  also  surpasses  2,000. 
It  is  noted  in  this  connection  that  most  of  those  who 
have  been  sent  to  France  are  young  Chinese  who  repre- 
sent the  idea  of  socialism.  After  arrival  in  France  they 
take  an  active  part  as  they  learn  by  practical  experi- 
ence in  tlie  works  on  the  one  hand,  and  on  the  other  tliey 
ill  this  way  earn  wages  and  thus  raise  tlie  expenses  for 
their  education.  The  French  Government  only  collects 
from  tiiese  stvidents  the  sum  of  100  dollars  each  to  cover 
the  travelling  expenses,  and  the  Government  also  exerts 
ithelf  to  secure  the  introduction  of  the  students  into 
norks  and  educational  establishments. 

The  author  says  that  tlie  situation  of  Germany  is  now 
different  from  that  of  France,  as  Chinese  students  who 
wish  to  proceed  to  the  former  country  do  not  find   the 
same  facilities  as  those  who  go  to  the  latter,   and  there 
are  consequently  only  about  200  Chinese  pupils  in  Ger- 
many at  the  present  time.      In  his  opinion,  however,  no- 
thing now  stands  in  the  way  of  the  Germans  forming 
with   the  social  leaders    a  Chinese-German   Educational 
Community    so   that  the    industrialists    in   China  could 
then    send  more  students  for   training  in  the   German 
works.        The   industrialists   would    be   able  to    furnish 
financial  support,    altliough   it   would  be  better   for  the 
(ierman  works  to  pay  wages  to  the   Chinese  volunteers, 
while  the  dutj'  would  devolve  upon  the  Germans  to  in- 
struct and  supervise  the  pupils.      If  this  procedure  were 
adopted,  the  author  states  tliat  on  their  return  to  China 
the  students  would  be  able  to  spread  the  idea  of  German 
education,    which  would  have   the   practical   result  that 
German  goods  would   be  purchased   to  a  larger   extent. 
The  pages  of  the  Electrical  Review  contain  a  record 
of  the  solicitude  of  German  electrical  authorities  toward 
fathers  of  Chinese  lads  whom,  taking  the  long  view,  they 
Ti.ere  anxious  to  have  under  their  educational   influence 
in    Berlin    electrical    factories    in    pre-war    days.       The 
writer  of  the  article  now  under  consideration  states  that 
about  40  or  50  students  have  been  sent  to  Europe  and 
the  United  States  with  the  assistance  of  private  capital 
furnished  by  large  industrialists.      As  to  the   difficulty 
of  language,  it  is  considered  that  this  could  be  remedied 
in  a  short  time  by  study  ;  and  it  is  mentioned  as  an  in- 
stance that  from  60  to  70  ])er  cent,  of  the  students  who 
go  to  France   have   no   previous  knowledge  of  the   lan- 
guage.     In  conclusion,  Mr.  Wang  Kwang  chi  expresses 
the  belief  that  after  tiie  la])se  of  20  years  from  now  the 
position  of  all    the  Powers   in   China   will   change   in    a 
great   measure,  quite  irrespective    as     to    whether    this 
will   be   brought   about   tlirough    the   idea    of  capitalism 
or  that  of  socialism. 

It  appears,  however,  that  the  engineering  training  of 
young  Chinese  has  now  been  overdone.  On  this  point 
the  Norwegian  Legation,  in  a  communication  which 
reached  the  Government  of  Norway  at  the  end  of  July, 
states  that  the  bulk  production  of  Chinese  engineers, 
both  in  China  and  abroad  during  the  past  two  years, 
without  any  corresponding  expansion  in  the  industrial 
life  on  the  country,  has  placed  these  engineers  in  a 
critical  situation.  Complaints  are  being  increasingly 
made  to  the  Government  that  young  Chinese  students, 
who  liave  been  abroad  at  the  instance  of  the  Government 
to  obtain  engineering  training,  on  their  return  have  to 
wait  a  considerable  time  before  they  can  find  any  em- 
ployment, and  as  a  consef|uence  many  of  them  have  to 
enter  upon  a  commercial  occupation. 

.\t  a  Convention  of  Cliine^e  students  held  at  Swan- 
wick.  Derby,  on  Saturday  last.  Dr.  V.  K.  Wellington 
Koo,  the  Chinese  Minister,  laid  emphasis  upon  the  need 
of  encouraging  more  Chinese  students  to  come  to  these 
islands.  He  said  that  the  number  here  was  250  against 
ten  times  the  number  in  the  United  States.  Through 
the  students  who  come  here  the  Chinese  people  learn 
about  us.  our  countrv,  our  industries,  and  our  business 
organisation,  as  well  as  engineering  skill  and  applied 
science.  The  speakci-  said  that  the  Chinese  students' 
movement  must  lead  to  a  rapid  extension  of  commercial 
and  trade  relations  between  China  and  Great  Britain  ; 
each  student  and  his  social  circle  became  channels  for 
tlie  consumption  of  British  goods.  The  rapid  growth  of 
trade  b-twicn  the  TT.S.A.  and  China  was  largely  due  to 


the  fact  that  her  relationship  with  the  Chinese  students 
was  on  so  large  a  scale. 

A  ■■  Correspondent  recently  in  China,"  writing  in  the 
last  number  of  I'/ie  Times  Trade  Supplement,  says  there 
is  very  little  doubt  of  the  desirability  of  our  establishing 
a  closer  contact  with  the  Chinese — especially  those  in  the 
remoter  districts.  Closer  contact  implies  among  other 
things  ability  to  sjieak  fluent  Chinese.  When  the  writer 
enters  into  details  he  states  that  the  British  organisation 
for  the  sale  of  machinery  and  electrical  goods  is  at  the 
present  time  most  open  to  criticism  in  this  respect.  This 
weakness,  however,  appears  to  be  recognised,  and  efforts 
are  being  made  to  improve  matters  in  some  measure. 

Though  .Mr.  Wang  Kwang  chi  suggests  that  the 
foreign  training  of  Chinese  engineering  students  has 
been  overdone,  there  is  reason  to  believe  that  the  elec- 
trical and  engineering  developments,  of  which  the 
country  is  on  the  verge,  should  sooner  or  later  absorb  all 
their  special  knowledge  and  ability.  Yet  it  is  quite 
true,  as  The  Times  writer  saj-s,  and  as  we  have  often 
stated  here,  that  "  the  immediate  consideration  in  tlie 
machinery  market  is  not  the  present  demand,  which  is 
admittedly  small,  but  the  safeguarding  of  the  future, 
which  has  enormous  possibilities." 


A  GREAT  deal  has  already  been  written 

Boiler  House      on  the  subject  of  boiler  inefficiency,  and 

Control.  there   is   no  excuse   at  the  present  day 

for    either    engineers    or    managers    to 

profess  ignorance  of  the  subject.     It  is  at  last  becoming 

recognised  that  the  boiler  house  is  the  place  where  large 

sums  of  money  may  be  either  wasted  or  saved  in  a  power 

plant,   and   the  up-to-date  engineer   realises  the  effects 

of  improved  efficiency  upon   his  weekly  cost  sheets. 

It  is  interesting  to  analyse  the  psychology  of  some 
of  the  engineers  and  managers  responsible  for  the  policy 
adopted  in  connection  with  the  management  of  boiler 
jilant  in  this  country. 

We  have  first  of  all  the  chief  who  decides  that  the 
installation  of  certain  ornate  and  expensive  instruments 
will  bring  about  the  much  desired  higher  efficiency  in 
his  boiler  house,  and  after  the  expenditure  of  quite  an 
apj>reciable  sum  in  this  direction,  he  is  somewhat  dis- 
appointed to  find  that  his  ambitions  are  never  realised. 
Then  there  is  the  engineer  who  delights  in  the  'Effi- 
ciency of  his  new  turbines,  the  consumption  of  which 
per  kWli  is  jealously  worked  out  to  two  places  of  decin:als 
each  day,  but  his  boiler  house  is  regarded  as  being 
quite  efficient  because  it  contains  the  latest  type  of 
steam-raising    plant. 

Or  again,  we  may  have  the  engineer  who,  although 
he  probabl}'  realises  the  effects  of  boiler  inefficiencies  on 
the  cost  sheets,  adopts  the  policy  of  leaving  the  operation 
of  the  steam-raising  plant  to  the  already  overburdened 
charge  shift  engineers,  who  may  or  may  not  have  the 
necessary  training  and  time  to  exercise  adequate  control 
in  the  boiler  liouse. 

In  view  of  these  facts  it  was  (juite  refreshing  to  hear 
Mr.  David  Wilson  discoursing  on  boiler  house  manage- 
ment at  the  recent  Summer  Conference  of  the  Institution 
of  Mechanical  Engineers.  In  the  course  of  his  brief 
paper,  Mr.  Wilson  dealt  with  the  importance  of  expert 
supervision  and  the  necessity  of  having  an  engineer- 
specialist  in  control  of  a  modern  boiler  house  staff.  The 
raising  of  status  and  the  payment  of  adequate  salaries  to 
secure  competent  men  were  emphasised,  and  the  author 
laid  stress  on  the  fact  that  immediate  action  was  neces- 
sary if  results  were  to  be  obtained.  Undoubtedly,  the 
savings  in  fuel  alone  by  the  adoption  of  such  a  policy 
are  sufficient  to  pay  the  salaries  incurred  several  times 
over  in  even  comparatively  small  plant,  in  view  ot  the 
present  cost  of  fuel  in   this  country. 

In  the  case  of  a  plant  using,  say,  1,000  tons  of  coal 
per  week,  the  difference  between  ordinary  supervision 
and  specialised  control  may  quite  well  result  in  a  10  per 
rent,  saving  of  fuel,  and  this  alone  capitalised  means 
.£200  per  week,  assuming  a  coal  cost  of,  say,  £2  per 
ton.     There  are.  of  course,  other  incidental  advantages 


Vol.  89.   No.  2,283,  adqcst  2fi,  1921.]   THE    ELECTRICAL    REVIEW. 


•267 


such  as  a  steady  supply  of  steam,  increased  capacity 
of  plant,  and  reduced  costs  of  coal  and  ash  handling, 
Ac,  which  can  only  be  obtained  by  the  adoption  of 
scientific  boiler  control. 

In  some  of  the  large  American  plant  the  importance 
of  the  boiler  house  has  led  to  a  system  of  staff  organisa- 
tion which  ensures  that  the  be.st  engineers  are  appointed 
to  boiler  room  duties,  whilst  we  in  this  country  are 
still  inclined  to  view  the  turbine  room  as  being  of  the 
greatest  importance. 


Electric  Arc 
Welding. 


The  memorandum  (Form  329,  June, 
1921)  on  the  subject  of  electric  arc 
wi'kiiiig  which  was  recently  issued  by 
the  Factory  Department  of  the  Home 
Office,  is  presumably  intended  to  invite  discussion  tr  ■ 
those  intertsted  in  electric  arc  welding,  in  preparation 
for  the  issue  of  definite  safety  regulations  by  the  De- 
partment. It  is,  therefore,  highly  desirable  that  it 
should  be  in  the  hands  of  all  users  and  makers  of  arc 
welding  machinery,  to  prepare  them  to  meet  the  official 
views  indicated  in  the  memorandum,  and  to  seek  to 
alter  those  views  if  they  see  any  danger  to  their  own 
interests — without  corresponding  advantages  of  safety 
to  the  workers — in  their  crystallisation  into  definite 
regulations. 

As  regards  danger  from  shock,  very  little  exception 
can  be  taken  to  what  is  said  about  direct-current  weld- 
ing. Whatever  the  pressure  at  the  arc,  it  is  the  open- 
circuit  pressure  when  the  arc  is  broken  which  constitutes 
the  chief  source  of  danger  from  shock.  This,  of  course, 
is  true  for  both  direct  current  and  alternating  current. 
The  memorandum  states,  as  a  matter  of  fact,  that  up 
to  100  volts  the  danger  of  shock  from  direct  current 
is  practically  negligible,  whereas  the  danger  from  shock 
from  alternating  current  where  the  open-circuit  pressure 
is  generally  from  100  to  120  volts  is  a  real  one,  and  the 
use  of  direct  current  is  consequently  to  be  preferred 
wherever  it  is,  or  can  reasonably  be  made,  available. 

This  statement  is  profoundly  modified  by  a  footnot* 
stating  that  since  the  memorandum  was  drafted  the 
Department  has  been  made  aware  of  systems  of  welding 
by  a.c.  in  which  the  open-circuit  pressure  is  reduced 
to  as  little  as  25  volts.  This  is  in  accordance  with  the 
most  recent  developments,  and  it  may  be  expected  that 
in  any  regulations  the  preference  for  d.c.  welding  will 
be  deleted,  subject  to  the  use  of  such  a.c.  apparatus  as 
indicated.  As  a  uiatter  of  practice,  if  direct  current 
is  taken  from  a  public  supply  (,3-wire  with  middle  wire 
earthed)  there  will  usuallj'  be  200  volts  or  more  open- 
circuit  pressure,  which  is  decidedly  dangerous.  It  is 
clearh'  easier  to  get  the  lower  pressure  by  a  proper 
transformer  from  public  supply  a.c.  mains  than  by 
a  motor-generator  from  d.c.  mains. 

The  suggestion  that,  to  avoid  shock  and  short-circuit 
dangers,  there  should  be  a  switch  in  the  electrode  lead 
within  easy  reach  of  the  welder  when  at  work  is  gener- 
ally ijuite  impracticable,  and  it  may  be  hoped  will  not 
be  found  in  any  regulations.  .\t  least  it  should  be 
limited  to  fixed  working  places.  Other  precautions  for 
.avoiding  dangers  from  accidental  "shorts"  and  con- 
tacts are  reasonable,  and  such  as  no  careful  supervisor 
or  operator  can  object  to. 

The  protection  from  the  injurious  effects  of  radia- 
tions is  treated  rather  tentatively.  The  trouble  is  that 
most  effective  protection  is  somewhat  cumbrous  and 
awkward  to  the  welder,  and  he  gets  careless  about  using 
it.  Reference  is  made  to  the  matter  elsewhere  in  this 
issue  in  the  report  of  the  Chief  Inspector  of  Factories. 
A  verv  great  step  in  this  protection  will  be  achieved 
when  someone  finds  a  screen  combination  which  will 
stop  the  injurious  rays  and  yet  let  sufficient  light 
through  to  permit  the  welder  to  see  his  tools.  iVc.  as 
well  as  his  work.  This  is  by  no  means  unattainable. 
The  direction  in  which  to  seek  it  is  already  known. 

Protection  from  hot  metal  and  slag  is  suggested  in 
some  quite  practicable  w.-iys.'  The  beginner  wIki  lets 
a  few  shots  drop  into  the  front  of  his  biMits  and  simi':ir 


crannies  of  his  attire  is  not  likely  to  neglect  them  after- 
wards. 

The  niemorandum  does  not  suggest  that  the  Factory 
Departiiient  proposes  to  do  anything  unreasonable  or 
unduly  restrictive  in  the  way  of  safety  regulations  for 
arc  welding,  provided  that  one  can  read  the  footnote 
on  a.c.  welding  as  cancelling  th<»  preference  for  d.c. 
welding  expressed  in  the  body  of  the  text. 


A  CONTRIBUTOR  to  the  Daily  New*  has 

Economy  and     a  grievance  which  he  may,  or  may  not, 
the  iMinimum     share  with  a  number  of  other  consumer* 
Charge.         of  electricity.        He  complains  that  al- 
tliough,   in  response  to  a  request  from 
tiie  company   which  supplies  him  with  electricity,  he  re- 
duced his  consumi)tion  drastically  during  the  coal  dis- 
pute,   and   thereby  fell   far   short  of  the  minimum  for 
which  the  company  charges,  the  minimum  price  remains 
the  same.     He  considers  that  he  is,  therefore,  in  effect, 
paying  for  his  assistance  to  the  community  in  a  time  of 
stress. 

Now  we  know  the  company's  defence  already;  it  will 
point  out  that  coal  prices  rose  and  neutralised  the  effect 
of  reduced  consumption  so  far  as  running  costs  were 
concerned ;  moreover,  the  standing  charges  continued 
unaltered.  All  this  is  true,  but  the  question  is:  Will 
the  average  consumer  view  it  in  that  light,  even  after 
explanation  ?  There  is  already  a  considerable  amount 
of  doubt  in  his  mind  about  the  justice  of  the  minimum 
charge  itself,  and  surely  this  development  will  not  tend 
to  allay  the  suspicion  that  he  is  being  "  done." 

Thus,  although  the  charge  can  be  fully  justified,  elec- 
tricity (or  the  supplier)  secures  a  bad  character. 

The  course  taken  by  the  Bexhill  Corporation  of  sus- 
pending the  minimum  charge  for  the  quarter  may,  super- 
ficially, appear  to  be  "  bad  business,"  but  the  effect  of 
this  action  may  show  itself  in  a  certain  measure  of  con- 
fidence on  the  part  of  the  consumer,  who  will  be  gratified 
to  see  that  his  contribution  towards  the  general  good  is 
not  to  be  penalised.  What  do  the  other  supply  autho- 
rities think  about  itt 


The  grant  of  a  Royal  Charter  of  In- 
Chartered  corporation  to  the  Institution  of  Elec- 
Electrical         trical  Engineers,  recorded  elsewhere  in 

Engineers.  this  issue,  will  be  welcomed  by  all  the 
members  and  well-wishers  of  this,  the 
largest  engineering  Institution  in  this  country,  as  an 
important  further  step  in  its  development :  we  extend 
our  hearty  congratulations  to  the  President  and  Council 
on  the  success  of  their  petition.  Tlius  it  has  fallen  to 
Mr.  LI.  B.  Atkinson  to  celebrate  most  fittingly  the 
jubilee  year  of  the  Instituticui  during  his  period  of 
office;  but  he,  we  are  certain,  would  be  the  first  to  asso- 
ciate with  this  new  distinction  Mr.  C.  H.  Wordingham, 
C.B.E.,  who  included  in  his  famous  catalogue  of  pro- 
jects for  the  improvement  of  the  Institution  and  the  rais- 
ing of  its  status,  as  one  of  the  ino-st  important  factors, 
the  obtaining  of  a  TJoyal  Charter.  He  was  unfortun- 
ately unable  to  carry  that  project  to  fruition  during  his 
occupancy  of  the  chair,  but  he  will  shar*  with  the  sitting 
President  in  the  satisfaction  arising  from  its  accom- 
plishment. 

Under  the  provisions  of  a  Royal  Charter,  the  Institu- 
tion ceases  to  be  l>ound  by  the  restrictions  imposed  upon 
the  conduct  of  a  limited  liability  company,  which  at 
times  have  been  felt  to  be  extremely  irksome  :  far  greater 
scope  will  be  conferred  upon  its  operations,  and  the 
prestige  associated  with  its  membership  will  be  greatly 
enhanced. 

We  think  the  Council  was  well-advised  in  petitioning 
for  a  Royal  Charter  on  the  basis  of  the  existing  con- 
stitution of  the  Institution  ;  thus  all  questions  regarding 
the  effect  of  proposed  changes  have  been  avoided,  and  the 
desired  end  has  been  attained  in  less  than  three  months. 
Necessary  changes  can  be  effected  as  and  when  they  are 
required — the  main  thing  was  to  get  the  Charter,  and  let 
the  rest  follow. 
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A     NOTE     ON     THE      INTERCONNECTED  -  STAR     METHOD     OF     CONNECTING     THREE-PHASE 

TRANSFORMER     WINDINGS. 


By   S.  AUSTEN   STIQANT,   A.M.I. E.E.,   M.Am.I.E.E. 


Thk  iutercouuected-stiir  or  zigzag  coiiuection  of  three- 
pliHSf  transformer  windings  is  now  fairly  well  estab- 
lished, but  so  far  as  the  writer  is  aware,  the  various 
reasons  for  its  use  have  not  been  given  (]uito  the  amount 
of  publicity  which  is  desirable.  It  is  with  a  view  to 
remedying  the  omission  that  this  article  has  been 
written. 

In  actual  practice  the  connection  finds  its  greatest 
application  when  adopted  as  the  method  for  connecting 
the  secondary  windings  of  three-phase  transformers  or 
transformer  groups  in  conjunction  with  a  star  con- 
nected primary,  and  the  combined  connection  is  fre- 
quently used  in  place  of  the  delta/star  connection.  It 
would  be  as  well,  therefore,  to  compare  the  star/inter- 
connected-star  connection  with  the  delta; star,  particu- 
larly as  the  latter  connection  is  perhaps  the  one  most 
widely  used,  and  certainly  so  in  this  country.  The 
chief  features  involved  are  as  follows ;  — 

1.  The  effect  of  the  connection  chosen  on  the  econo- 
mical limits  of  voltage  and  output. 

2.  Parallel  operation  of  star/interconnected-star  with 
delta/star   connected  transformers. 

3.  Unbalanced  loading. 
i.   Harmonics. 

5.  Availability  of  neutral  point. 

1.  Effect  of  the  connection  chosen  on  the  economical 
limits  of  voltage  and  output. — As  a  high-pressure  dis- 
tribution system  extends  into  less  dense  areas  it  is  often 
found  that  more  or  less  scattered  loads  of  a  few  hundred 
kW  require  supplying,  the  only  voltage  immediately 
available  being  that  of  primary  distribution  which  may 
be,  say,  11,000  or  20,000  volts.  Now  it  is  at  once 
apparent  that  there  must  be  some  economic  relation 
lietween  the  'utput  and  voltage  of  a  transformer,  other 
things  being  equal ;  in  other  words,  for  a  given  kVA 
output  there  is  a  limiting  voltage  per  phase  beyond 
which  a  transformer  to  be  supplied  could  not  economic 
ally  be  designed,  particularly  having  in  mind  the 
exigencies  of  standardisation.  Conversely,  for  a  given 
phase  voltage  there  is  a  minimum  kVA  output  below 
which  it  would  not  be  economical  to  go.  The  economical 
upper  and  lower  limits  of  voltage  and  output  are  dic- 
tated by  considerations  of  mechanical  strength  and 
rigidity  of  the  windings,  and  not  by  electrical  or  mag- 
netic features  of  the  design,  so  tliat  outside  these  limits, 
while  the  proposed  coil  conductors  might  be  amply  large 
from  the  standpoint  of  current-carrying  capacity,  losses 
and  voltage  drop,  they  would  not  be  mechanically  strong 
enough  to  withstand  the  short-circuit  conditions  occur- 
ring on  a  large  system,  nor  would  they  lend  themselves 
to  the  Ijest  methods  of  modem  winding  and  insulating 
processes.  Such  coils  would  be  "  mushy  "  of  necessity, 
due  to  the  inherently  low  copper  factor. 

Fig.  1  shows  an  average  relationship  between  the 
economical  voltage  and  the  tliree-phase  output. 

Broadly  speaking,  we  are  not  so  much  concerned  with 
the  voltage  per  phaae  for  which  tlie  transformer  is  de- 
signed, as  with  the  line  voltage  of  distribution,  so  that 
if  the  same,  or  closely  similar  operation  conditions  can 
be  attained  with  two  different  types  of  connections, 
obviously  the  one  to  select  is  that  giving  the  greatest 
mechanical  strength   to  the  transformer   windings. 

Consider  first  the  delta/star  connection  for  a  step- 
down  transformer  of  given  line  voltage  ratio. 

On  lhc>  h.|>.  >id«  tlie  numlier  of  turns  jiei-  phase  is  a 
maximum  as  thi'  phase  voltage  is  equal  to  the 
voltage.  The  Kpa<-e  taken  up  by  the  insulation  i 
a  niaximu?ii  due  to  maiinjiim  number  of  turns. 
•  ross  section  nf  thf  winding;  condui'tor  need  only  be 
l.irtje  enough  t"  carrv  .")><  per  cent,  of  the  line  current. 
f-o  that  in  the  region  of  vnllace  and  output  limits  wp 
have  all  thf  characteristic?  of  ■  a  "mushy"  windint' 
viz.,  100  per  cent,  turns,  100  per  cent,  insulation,  and 
.TO  per  cent,  copper  nection. 


line 
also 
The 


If,  however,  a  star  connection  is  used  on  the  primary 
side  the  nund>er  of  turns  per  phase  is  58  per  cent,  of 
the  foregoing,  the  space  taken  up  by  insulation  is  58 
per  cent,  of  that  taken  up  by  the  delta  winding  (as  the 
best  modern  practice  is  not  to  reduce  the  insulation 
between  turns  and  layers  on  account  of  the  star  voltage), 
and  the  conductor  cross  section  is  a  maximum  as  the 
phase  and  line  currents  are  equal.  Hence  a  much  more 
robust  winding  is  produced  which  is  inherently  better 
able  to  withstand  the  arduous  conditions  imposed  by 
service  on  a  large  system.  The  total  space  taken  up  by 
the  copper  and  insulatinii  of  the  high-pressure  winding 
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is,  therefore,  less  with  the  star  connection  than  with  the 
delta  as  the  total  copper  section  in  the  coil  is  the  same, 
but  the  star  connection  only  requires  the  same  thickness 
of  insulation  for  58  per  cent,  of  the  maximum  number 
of  turns.  So  far  as  the  high-pressure  winding  alone  is 
concerned,  therefore,  a  smaller  magnetic  frame  can 
theoretically  be  used  by  adopting  the  star  winding 
though  due  to  standardisation  of  parts  it  may  not  be 
found  convenient. 

Now  clearly  it  is  not  desirable  to  retain  the  star  con- 
nection on  the  secondary  side  with  a  star  connected 
primary,  particularly  if  loads  are  to  be  connected  be- 
tween line  terminals  and  neutral.  The  reason  for  this 
is  discussed  later.  Neither  is  a  delta  connection  suitable 
for  somewhat  similar  reasons.  If,  however,  the  secon- 
dary windings  be  designed  for  and  connected  up  inter- 
connected-star  the  objectionable  operating  features  of 
the  star  or  delta  secondary  with  star  primary  for  three- 
phase  four- wire  service  are   immediately  overcome. 

With  such  a  winding,  due  to  the  phase  difference  of 
the  two  halves  of  the  windings  on  different  limbs  which 
are  connected  in  series  and  comprise  each  phase,  the 
number  of  turns  per  phase  is  67  per  cent,  of  the  maxi- 
mum, i.e..  of  those  obtaining  with  a  delta  connection. 
The  space  taken  up  by  the  insulation  is  also  67  per 
rent,  of  the  maximum,  while  the  cross  section  of  the 
individual  conductors  is  a  maximum  as  the  phase  and 
line  currents  are  equal.  Consequently  a  winding  is 
produced  which  mechanically  is  almost  as  good  as  a 
star  winding  and  which,  in  conjunction  with  a  Rtar 
connected  primary,  is  electrically  as  good  as  the  delta/ 
star  combination. 

So  far  as  the  I. p.  winding  alone  is  cnnccriied,  a  slijihtly 
larger  magnetic  frame  is  theoretically  required  to  ac- 
coniiiiodate.  the  intercojinected-star  winding  as  compared 
with  (he  straight  star,  as  there  is  15A  per  cent,  more 
rii|iper  and  insulation  per  phase  in  the  former  than  in 
the  latter.  This  may  be  offset  to  some  extent  by  the 
gain  obtained  in  using  a  star  connected  primary,  and 
often   the  delta/Btar  itandard  magnetic  frame  will  ac- 
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commodate  the  interconnected  star  secondary,  in  wliich 
case  there  may  be  only  a  slight  increase  in  cost  due  to 
the  15J  per  cent,  additional  copper  in  the  secondary 
winding,  though  this  depends  on  the  relative  coat  of 
labour  to  materials.  li  may  happen,  of  course,  that 
the  nearest  standard  frame  size  suitable  for  the  par 
ticular  output  and  voltages  will  not  take  the  star/inter 
connected-star  winding,  so  that  the  net  result  is  a  some- 
what larger  magnetic  frame,  and  consequently  increased 
cost  of  the  transformer. 

With,  at  the  most,  a  small  increase  in  frame  size  we 
have,  therefore,  obtained  a  design  and  connection  of 
windings  electrically  equivalent  to  the  delta/star,  and 
mechanically  much  stronger,  and  in  addition,  one  in 
which  the  high-])resRure  voltage  per  phase  is  only  58  per 
cent,  of  the  maximum,  i.e.,  of  the  line  voltage  of  dis- 
tribution. 

In  effect,  therefore,  the  upper  limit  of  line  voltage 
for  a  given  kVA  output  has  been  increased  by  7;i  per 
cent.,  or  the  lower  limit  of  kVA  output  has  been  re- 
duced by  42  per  cent,  for  a  given  line  voltage  by  chang- 
ing from  the  delta-star  to  the  star/interconnected-star 
combination. 

Due  to  the  higher  copper  factor  the  secondar)'  l.p. 
winding  takes  much  less  room  in  proportion  to  the 
h.p.,  and  for  the  purpose  of  this  argument  can  be 
ignored. 

Given,  therefore,  equal  possible  technical  perform- 
ance of  the  two  combinations,  this  is  tlie  main  reason 
for  using  the  star/interconnected-star  connection  for 
an  ordinary  step-down  transformer  supplying  a  con- 
sumer direct. 

2.  Parallel  operation  of  star j iittercnnnec.ted-star  villi 
delta  I  star  connected  trans/ormert:  .--With  regard  to  the 
question  of  parallel  operation  of  ptar/intercnnner'ted- 
Rtar    transformers    with    delta/star    transformers,    it    is 


STAR  /  INTEBCONMCCTCO     GTAR  INTCRCONNECTCO    STAR/gTAR 

]'-\a.  '2a.  l''i<t.  tin. 

h'Kis.  '2a  ano  '2b.— Victor  DiAdiiAMr,  Commkino  thr  twii  kinks 
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not  necessary  to  go  into  this  here  in  great  detail,  and 
it  is  sutticient  to  state  that  delta/star  connected  trans- 
formers or  transformer  groups  will  operate  satisfactorily 
in  parallel  with  any  star/interconnected-.star  trans- 
former or  transformer  group.  Tliis  liolds  good  whatever 
the  meshing  of  the  phases  may  be  or  whatever  may  be 
the  direction  in  which  the  primary  and  secondary  coils 
are  wound,  and  it  is  only  a  question  of  selecting  a 
proper  set  of  external  connections  from  the  transformer 
terminals  to  the  busliars  in  eacli  case. 

It  has  already  been  stated  that  electrically  a  star/in- 
terconnected-star transformer  is  e(juivalent  to  a  delta- 
star  connected  one,  though  no  proof  has  been  given  for 
this.      The  fact  can   best   be    illustrated    by    means  of   » 


vector  diagram,  and  fig.  2a  shows  a  comparison  between 
the  two  kinds  of  combined  connections.  From  this 
it  will  be  seen  that  there  is  the  same  angular  displace- 
ment in  both  cases  between  primary  and  .secondary 
terminals,  viz.,  30  degrees,  and  therefore  both  primary 
and  both  secondary  line  currents  and  voltages  are  iu 
phase. 

Of  course,  cases  may  also  occur  in  practice  where  the 
interconnected  star  winding  is  required  on  the  primary 
siile  to  be  used  ill  conjunction  with  a  star-connected 
secondary,  and  in  this  case  the  connection  would  be 
electrically  equivalent  to  the  star/delta.  Fig.  2b  shows 
a  comparison  between  these  two  combined  connections 
from  wliicli  it  will  be  seen  that  there  is  again  the  same 
angular  displacement  in  both  cases  between  primary 
and  secondary  terminals. 

3.  Uiihalaneed  Ijoadiny. — One  great  advantage  of  the 
delta/star  connection  for  step-down  distribution  trans- 
formers is  tliat  a  three-phase,  four-Avire,  supply  may 
be  given  without  appreciably  distorting  the  position 
of  the  neutral.  The  four-wire  supply  need  not  neces- 
sarily be  balanced,  in  which  case  the  resulting  distortion 
of  the  neutral  is  simply  due  to  the  out-of-balance  current 
flowing  through  the  impedance  of  the  phase  concerned. 
There  is  no  choking  effect  as  the  primary  current  cor- 
responding to  the  secondary  out-of-balance  current  has 
a  perfectly  free  path  through  the  primary  winding  of 
the  phase  concerned  and  the  two  line  Avires;  the  other 
two  phases  are  not  affected  by  the  out-of-balance  current. 
{To  he  concluded .) 


AN     AUSTRALIAN     POWRR     SCHKME. 


By  II.  M.  S. 


A  SPECIAL  supplement  to  the  Industrial  Australian  and 
Mining  Standard,  entitled  "  PoAver  for  Victorian  In- 
dustries," has  been  sent  to  the  writer  for  review,  but  a 
review  in  the  ordinary  sense  of  that  Avord  is  hardly 
appropriate  to  a  publication  evidently  designed  to  in- 
form the  Victorian  public  of  the  plan  for  the  provision 
of  electrical  energy  for  Melbourne  and  other  towns, 
and  to  raise  some  interest  which  may  later  display  itself 
in  a  practical  form. 

The  scheme  is  that  known  as  the  Morwell  brown  coal 
scheme,  which  has  been  mentioned  in  various  ways  in 
Australian  contemporaries  and  in  tliese  pages  for  some 
time  past.  The  plan  was  drawn  up  by  Mr.  C.  H.  Merz. 
specially  engaged  by  the  Victorian  (government.  It  has 
tlie  particular  interest  of  combining  coal  production 
with  the  supply  of  electrical  energy,  and  shoAvs  what  can 
be  done  where  one  is  so  fortunate  as  to  have  a  clean  slate, 
with  no  vested  interests  to  conciliate  or  acquire. 

Melbourne  finds  itself  near  the  limit  of  its  present 
)>ower  houses.  The  Government  Avislies  to  develop  home 
industries,  and  has  appointed  a  body  of  Electricity 
Commissioners  first  to  advise  on,  and  later  to  carry  out, 
tlie  necessary  power  supplies,  as  well  as  to  control  elec- 
Iricity  undertakings  generally  in  tlie  State. 

At  present  the  State  depends  for  its  fuel  on  coal 
imported  from  Newcastle,  N.S.W..  the  price  of  which 
has  risen  greatly  of  late  years,  and  tlie  su]>ply  of  which 
lias  been  irregular  lately  as  the  result  of  labour  troubles. 

So  the  Electricity  (Vmuiissioners  studied  the  possible 
sources  of  power  silpply.  There  are  some  Avater  powers 
ill  the  State,  but  they  require  heavy  expenditure  to 
il.veiop,  anil  the  works  will  lake  a  long  time  to  execute. 
Kfiogiiising  that  these  resiuines  may  be  of  future  value. 
thevliave  ilctermiueil  tlial  llie  readiest  iilau  which  will 
uive  e:irlv  results  is  to  utilise  the  very  large  beds  of 
liiiiwn  rniil  Ml  .Morwell.  in  the  valley  of  ihe  l,alrobe  river. 
;ilioiil  ;ti>  miles  south-east  of  .Mellmnrne.  not  far  from 
ihe  Giiqislaiid  main  railway,  and  with  a  branch  line 
olT  that  already  built  to  the  coalfield.  The  coal  lies 
in  thick  beds  with  an  overburden  of  from  .'lO  to  SO  feet 
of  alluvial,  so  that  it  can  be  worked  by  open  quarrying. 
Moth  the  overburden  and  the  brown  coal  can  be  exca- 
vated   bv   steam    navvies    or    other    mechanical   diggers. 
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The  couditioiis  are  not  unlike  tlioae  of  the  (leiiuuii  brown 
coalfields  at  Fortuna  aiiil  elsewhere,  and  the  scheme  pro 
poses  to  utilise  similar  methods  to  those  there  employed. 
The  coal  is  State  property,  and  has  been  proved  by 
borings  to  exist  over  a  wide  area.  There  are  other 
thick  beds  below  the  top  one  above  described,  but  it 
appears  that  the  upper  one  will  provide  for  a  good 
many  years'  working.  The  cost  of  quarrying  this  coal 
by  such  means  is  reckoned  at  only  2s.  3d.  per  ton.  Its 
calorific  value  is  low ;  indeed,  as  mined,  it  contains 
nearly  50  per  cent,  of  water,  but  as  Newcastle  coal  costs 
32s.  yd.  per  ton  at  the  Melbourne  wharves,  the  low  cost 
will  make  up  for  low  heating  value.  From  a  number  of 
calorimeter  and  boiler  tests,  it  is  estimated  that  it  will 
take  2i  tons  of  this  coal  (air  dried  down  to  about  20  per 
cent,  moisture)  to  equal  one  ton  of  Newcastle  coal,  when 
burned  in  properly-designed  boilers.  It  is  not  clear 
from  the  description  whether  the  method  of  firing  has 
been  settled;  briquetting  and  powdering  are  both  men- 
tioned. Powdering  should  be  a  fairly  cheap  process; 
briquetting  will  probably  be  used,  as  it  is  in  Germany, 
to  make  some  of  the  output  suitable  for  transport,  for 
ordinary  use.  It  appears,  indeed,  that  the  idea  is  to 
make  Victoria  independent  of  its  neighbour  State  for 
coal  supplies. 

The  power  house  at  Morwell  has  been  designed  by 
Messrs.  Merz  &  McLellan  for  an  output  capacity  of 
50,000  kW  at  its  first  stage,  with  turbo-alternators 
generating  at  11,000  volts,  to  be  stepped  up  to  132,000 
volts  to  the  duplicate  overhead  transmission  lines  to 
Melbourne. 

It  is  estimated  that  the  energy  can  be  delivered  to  the 
20,000-volt  distributors  in  Melbourne  at  about  three- 
fourths  of  the  present  cost  from  the  existing  stations 
there  using  Newcastle  coal. 

The  whole  scheme  involves  much  more  than  has  been 
described.  It  will  be  necessary  to  build  a  new  town  at 
Morwell  to  accommodate  the  miners  and  other  employes, 
and  plans  for  this  modern  industrial  town  are  in  course 
of  preparation.  The  country  appears  from  the  descrip- 
tions given  to  lend  itself  to  real  garden  city  conditions. 
It  is  undulating,  with  a  considerable  river,  and  sparsely 
inhabited.  It  was,  when  first  explored,  well  wooded, 
but  the  not  very  successful  attempts  at  settlement  for 
sheep  raising  brought  about  the  destruction  of  tlie 
forests. 

Besides  supplying  the  power  house  and  briquetted 
coal  for  general  use,  it  is  hoped  to  distil  some  of  the 
output  for  the  production  of  oil.  tar,  sulphate  of  ammo- 
nia, <Src.,  and  gradually  to  develop  a  chemical  industry 
based  on  these  by-products. 

The  future  development  of  the  water  power  elsewhere 
is  evidently  linked  up  with  irrigation  and  the  fostering 
of  agriculture. 

It  will  be  noted  that  the  scheme  means  a  considerable 
amount  of  nationalisation,  but  under  all  the  circum- 
stances, this  may  possibly  be  the  only  method  by  which 
such  a  far-reaching  combination  of  objects  of  public 
interest  can  be  made  eSective.  The  fact  that  there  are 
no  pi  ivate  interests  to  be  compensated  or  conciliated  is 
favourable  to  State  enterprise.  Development,  of  a 
country  with  great  potential  resources,  and  a  very  small 
population,  is  something  like  afforestation  ;  it  takes  a 
long  time  to  become  actively  remunerative,  longer  than 
the  private  investor  can  afford  to  wait  for  returns.  A 
Government  can  take  longer  views  and  jilan  for  future 
benefits. 

The  publication  gives  a  good  deal  of  interesting  his 
tory  of  the  early  exploration  of  this  part  of  the  State, 
and  is  written  in  a  stj-le  to  arouse  enthusiasm  and  hope. 
It  will  be  very  pleasant  to  hear  that  the  scheme  is  work- 
ing out  accordin};  to  plan  in  all  its  phases. 

\Vhen  it  is  remembered  that  the  population  of  the 
whole  of  Austr.ilia  i^  about  that  of  tiie  .Administrative 
County  of  London,  and  its  area  over  1.(00, 000  square 
mile.s.  say,  twelve  times  that  of  the  I'nited  Kingdom. 
it  will  be  realised  that  the  success  of  large  schemes  of 
industrial  and  agricultural  development  may  have  a 
very  important  and  beceficial  result  on  the  future  of 
the  British  race. 


HOUSEHOLD     MACHINERY 
HOUSEWIFE. 


AND     THE 


By  MAKV    GWYNNE    HOWELL. 


The  average  English  housewife  is  too  new  to  the  wonders 
of  electricity  for  general  household  purposes  to  make  a 
whole-hearted  bid  for  the  all-electric  house  unless  she 
can  be  quite  convinced  that  the  equipment  is  going  to 
prove  an  all-round  blessing.  She  "  trembles  on  the 
brink,"  having  been  pushed  that  far  by  the  overwlielm- 
ing  burden  of  housework  performed  by  human  labour, 
old-fashioned  methods,   and  the  lack  of  domestic  help. 

Yet  she  is  fearful  to  avail  herself  of  the  wonder-work- 
ing appliances  she  sees  on  every  side,  for  several  reasons. 

1.  The   apparent   high   cost   scares  her. 

2.  She  knows  nothing  of  mechanism  and  fears  to 
experiment. 

3.  Shop  demonstrations  are  given  under  conditions 
totally   different   to  her  home   surroundings. 

These  difficulties  can  best  be  dealt  with  by  understand- 
ing the  woman's  point  of  view,  and  meeting  her  on  her 
own  ground. 

In  all  explanations  it  must  be  remembered  that  if 
the  housewife  is  ignorant  of  the  workings  of  machinery, 
on  the  other  hand,  she  knows  methods  of  housework  from 
A  to  Z,  and  it  is  worse  than  useless  to  try  and  convince 
her  that  a  washing  machine,  for  example,  plus  a  pail 
of  hot  water  and  an  indiscriminate  sprinkling  of  soap 
powder,  is  going  to  accomplish  all  her  washing  while  she 
gets  on  with  her  other  work!  Such  "  lore"  is  fatal  to 
the  general  adoption  of  machinery,  since  one  disap- 
pointed housewife  who  spreads  the  news  of  failure  has 
more  influence  on  her  friends  and  acquaintances  than 
all  the  spectacular  window  demonstrations.  Tiie  sellers 
of  household  appliances  need  the  principles  of  house- 
wifery behind  their  teaching. 

As  regards  the  cost  difficulty,  the  average  woman 
purchaser  can  be  won  over,  if  it  is  pointed  out  to  her 
that  if  the  original  outlay  is  somewhat  costly,  this  is 
practically  the  only  cost,  and  the  long-lasting  results 
show  it  to  be  an  investment  which  will  repay  the  cost 
over  and  over  again  in  the  saving  of  time,  energy, 
labour,  and  wear  and  tear,  as  well  as  money.  This 
puts  the  matter  in  a  fresh  light,  and  gives  the  housewife 
a  true  idea  of  labour-saving  appliances  as  an  economy, 
not  an  extravagance. 

It  is  not  altogether  easy  for  one  versed  in  mechanical 
lore  to  understand  the  total  ignorance  of  the  ordinary 
housewife  on  all  matters  pertaining  to  machinery,  and 
therefore  it  does  not  occur  to  the  salesman  to  give  the 
necessary  instructions  to  a  would-be  purchaser.  A 
woman  who  buys  a  vacuum  cleaner  expects  it  to  act  by 
magic,  and  if  the  magic  fiiils  slie  discards  the  machine 
as  a  j^oor  thing,  and  goes  back  with  fortified  adherence 
to  her  brush  and  broom.  Every  time  this  occurs  it  is  a 
serious  set-back  to  the  electrical  appliance  trade. 

A  summary  of  the  teaching  necessary  for  housewives, 
apart  from  detailed  explanations  of  individual  appli- 
ances, is  as  follows:  — 

1.  The  (lirertiona  sup/tlin/  iri//i  ii  marliine  niiint  he 
follnved  inimilely. 

Good  results  cannot  be  expected  if  wrong  use  and 
handling  take  place.  Every  detail  of  the  instructions 
is  important  and  should  he  faithfully  carried  out  by 
the  operator  of  the  appliance. 

2.  T/ie  mnchineri/  mtint  he  kept  in  a  condition  of 
alitohtle   cleanliness. 

Satisfactory  service  is  impossible  if  the  afipliance  is 
dotiged  with  dust  or  allowed  to  become  rusty. 

3.  Tlie  une  nf  ever;/  appliance  must  be  strictly  con- 
fined to  its  mm  particular  work. 

Unlawful  use  i.s  a  frequent  cause  of  deterioration. 
A  vacuum  cleaner  is  not  intended  as  a  polisher  of  floors, 
nor  is  an  electric  iron  designed  for  a  door  stop  ! 

4.  Frequent  oiling  is  necessary  vith  all  machinery . 
Unless  some    lubricant    is    applied    to  all   the   moving 

parts,  the  constant  friction  will  result  in  scorintr  and 
grooving,   but  a  film  of  oil  between  metal  faces  in   the 
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hinges,  and  around  bolts  and  screws,  will  lessen  the 
wear  and  tear  to  a  marked  degree,  and  consequt-nllv 
lengthen  the  life  of  tlie  appliance. 

5.   Great  care  must  be  taken  of  the  connecting  cord. 

It  contains  the  wires  that  transmit  tlie  power  neces- 
Bary  to  operate  the  machine,  and  knotting  or  twisting 
this  cord  or  any  excessive  wear  on  any  portion  of  it 
will  shorten  its  life  and  affect  the  usefulness  of  the 
machine. 

The  faithful  observance  of  these  simple  rules  will  in 
many  cases  guard  against  failure,  and  the  housewife, 
thus  fortified  with  knowledge,  will  be  much  more  con- 
fident in  her  attitude  towards  labour-saving  appliances. 

A  word  as  to  "  telling  "  arguments  for  selling  pur- 
poses. 

In  the  case  of  a  vacuum  cleaner,  for  example,  it  is 
possible  to  impress  a  woman  favourably  by  explaining 
that  the  life  of  her  carpets  and  rugs  depends  upon  keep- 
ing them  free  from  gritty  dirt,  which  is  ground  into 
the  pile  by  every  pair  of  shoes  treading  on  them.  Grit, 
plus  the  tread  of  heels,  is  the  most  destructive  comhina- 
tton  possible.  From  this  the  obvious  deduction  can  be 
made  and  used  as  a  text,  i.e.,  a  clean  carpet  has  the 
longest  life. 

Having  got  the  housewife  to  .see  the  importance,  from 
an  economical  point  of  view,  of  thorough  cleanliness,  it 
should  not  be  a  difficult  matter  to  convince  her  of  the 
superiority  of  the  suction  method  over  the  brush  and 
broom. 

1.  It  is  more  thorough. 

2.  It  is  more  sanitary. 

3.  It  is  more  economical. 

The  possibilities  of  a  washing  machine  properly  used 
have  already  been  dealt  with,  but  since  the  use  of  such 
a  machine  makes  it  possible  to  wash  sheets  and  table 
linen  at  home,  it  follows  that  the  "aftermath"  of 
laundry  work  (the  ironiiij;  operations)  call  for  ecjually 
efficient  labour-saving  appliances.  For  this  purpose 
the  merits  of  the  roller  ironer  may  well  be  extolle<l, 
since  the  speed  and  efficiency  with  which  the  ironing 
can  be  accomplished  with  such  a  machine  save  hours  of 
time  and  an  immense  amount  of  human  energy.  A 
seeming  drawback  to  sucli  a  machine  is  souietimes 
pointed  out  in  the  fact  that  it  cannot  iron  "  gathered  " 
garments,  but  as  a  matter  of  fact,  it  is  quite  possible 
to  iron  all  but  the  actual  gathers  themselves  in  the 
machine,  releasing  the  shoe  just  before  these  are  reached. 
The  amount  of  hand  ironing  is  thus  reduced  to  a  mini- 
mum. 

The  investment  idea  will  here  again  overcome  the 
cost  difficulty,  especially  since  such  large  articles  as 
sheets,  counterpanes,  tablecloths,  Ac,  are  priced  so 
highly  at  the  commercial  laundry. 

The  position  in  which  the  average  housewoman  finds 
herself  to-day,  obliged  to  play  the  double  role  of  mistress- 
maid,  is  in  itself  quite  the  most  telling  argument  in 
favour  of  a  general  adoption  of  labour-saving  equip- 
ment, and  it  should  not  be  a  difficult  matter  to  overcome 
the  prejudices  and  ignorance  which  are  the  chief  stumb- 
ling blocks  in  the  way. 


NEW     ELECTRICAL     DEVICES,    FITTINGS, 
AND    PLANT. 


Beadert  are  invited  to  snibmit  particulars  of  iiew  or  improred  deeices 
and  apparatuH,  which  will  he  published  if  coiis'dered  of  aufficient 
interest. 

An  Electric  Conduit  and  Pipe  Cleaning  Device. 

So  far  no  eftective  method  has  been  employed  to  blow  down 
obstructions  thoroughly  \n  pipes,  p.irticularly  electrical  conduit 
that  is  placed  in  the  walls  or  other  pnsitions  during  the  con- 
struction of  a  building,  and  which  is  liable  to  become  clogged 
during  the  time  that  cementing  or  plastering  is  being  accom- 
plinheil. 

A  device  has  been  patented  in  the  TTnited  States,  however, 
by  Mr.  E.  G.  Chuuvreux,  .Tunr.,  of  710.  lx>onard  Street.  Brook- 
lyn, N.y.,  and  will  probably  he  placed  on  the  market  in  the 
near  future,  that  will,  it  is  said,  blow  down  any  foreign  matter 
in  conduit,  such  as  wooden  plugs,  waste,  cement,  plaster,  and 


even  ice,  and  on  a  test  it  blew  through  200  ft.  of  looduit, 
around  elbows,  carrying  hefore  it  all  material  in  the  tube. 
,  The  principle  of  the  device  is  concu-ssion,  and  the  tool  itself 
is  simple  in  construction,  easily  handled,  and,  it  is  claimed, 
safe.  Conduit  is  usually  provided  with  screw  threads  on  the 
exposed  ends  to  which  iittings  are  screwed,  and  it  is  to  these 
exposed  threaded  ends  that  the  device  is  attached. 

Fig.    I    shows  a    sectional   view   and    details   of   the   device. 
Tlirnngh    :i    inngitiidinal    pas.sage    the    firing    pin    passes    and 


A  1'ii'e-Cle,\ni.\g  Devick. 


operates  freely,  so  that  there  is  no  effective  pressure  until  the 
time  desired.  There  is  also  a  spring  used  on  the  firing  pin, 
so  that  it  rebounds  after  discharging  the  cartridge,  but  this  is 
not  shown  in  the  sketch. 

The  device  is  operated  as  follows  :  Member  (1)  is  screwed 
to  the  pipe,  and  this  member  can  be  made  any  size  to  suit  the 
diameter  of  the  pipe,  and  can  be  used  on  two  sizes  of  pipes 
by  means  of  reducers,  and  also  on  elbows  or  any  fitting 
attached  to  the  pipe.  A  blank  cartridge  (2)  of  .32  calibre  is 
then  placed  in  the  passage  (3)  with  its  flanged  end  resting 
on  the  face  of  the  passage.  Member  (4)  is  then  firmly  screwed 
to  the  latter,  and  a '  blow  of  a  hammer  on  the  knob  (5)  will 
explode  the  cartridge.  The  explosion  in  the  pipe  will  cause 
sufficient  pressure  to  blow  out  all  foreign  matter;  if  a  single 
cartridge  does  not'  accomplish  the  work  eflectually.  a  second 
or  even  a  third  cartridge  may  be  used,  but  as  a  rule  it  will 
be  found  that  one  will   do  the   work. 

A  New  Brush  Holder. 

The  Corlett  Electrical  Engineering  Co.,  Ltd..  Wilcock 
Street,  Wigan,  has  recently  placed  a  new  brush  holder  on  the 
market.    Tlie  special  feature  of  this  bolder  (fig.  2)  is  that  no 


Pig.  2.— The  "  ParKiu   "  Bkush  Holder. 

pressure  is  put  on  to  the  brush  until  the  top  portion  is  held 
in  position  by  the  retaining  pin  on  the  end  of  the  flex.  In 
this  way  complete  contact  is  ensured.  No  tools  are  required 
when  changing  the  brushes,  and  the  spring  is  totally  enclosed. 
The  holder  is  known  as  (he  "  ParKir." 

A  New  Belting. 

Messrs.  Essenhiou  Bros..  27a.  (!rcen  Street,  Warrington, 
have  sent  us  particulars  of  a  new  type  of  lv?lting  which  they 
are  manufacturing.  This  belting,  the  "  S.N.I  Patent  Link  V 
Belt,"  is  intendecl  for  high-speed  drives  of  all  kinds.  Tlie  bolt 
is  made  up  of  leather  links  connected  by  small  metal  links.  A 
bra.ss  bush  runs  right  through  each  connecting  point,  and  thus 
the  strain  is  taken  off  the  leather,  lliese  brasses  are  retained 
by  small  screws  sunk  into  the  substance,  there  being  no  pro- 
jections at  all.  The  links  have  an  air  spare  in  the  centre, 
which,  it  is  claimed,  effectively  cools  the  brasses  when  the  belt 
is  in  use. 
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The  ••  Agraf  "  Switch. 

We  have  received  a  sample  of  a  new  type  of  s'^itch  intro- 
duced to  this  country  from  Germany  by  Mr.  T.  M.  Summers, 
8,  The  Mall.  W.  8.  This  is  a  tbrce-position  switch  of  very 
compact  design.  The  base,  which  is  of  porcelain,  has  a  raised 
centre  with  four  steps — three  contacts  and  an  "  off  "  position. 
The  operating  knob  and  contacts  are  contained  in  a  domed 
porcelain  cover,  and  are  assembled  as  a  part  of  the  cover.  The 
spring  beneath  this  contacts  serves  also  as  the  cover's  retaining 
spring,  and  the  cover  instead  of  being  .screwed  on  to  the  base, 
as  is  usual,  is  held  by  two  small  brass  projections  ^hich  slide 
into  slots  in  the  cover.  Correct  alignment  i.s  obtained  by 
means  of  a  steel  pin  which  enters  the  centre  of  the  ba.se. 
The  switch  is  very  neat  in  appearance,  and,  so  far  as  can  be 
judged,  likely  to  prove  efljcient,  and  it  is  unfortunate  that  it 
is  not  a  British  invention.  The  sample  is  rated  at  6  A,  liV 
■J50  V,  but  larger  sizes  are  being  made. 

The  "  Dictograph  "  Telephone  Junction  Box. 

We  reproduce  an  illustraticm  iUtl.  '^)  nl  tin-  ii«nv  "  Dicto- 
graph "  telephone  junction  liox.  which  lias  now  been  placed 
on  the  market  for  the  first  time  by  Dictoch.^ph  Tki.ephones, 
Ltd.,  .\ureha  Road,  Mitcham  Road.  Croydon. 

For  many  years  this  box  ha.*  been  successfully  u.sed  in  the 
"  Dictograph  "  telephone  in.'^tallations.  by  some  of  the  biggest 
engineering  concern.s  in  the  country,  but  it  can  also  be  used 
for  other  apparatus  which  employs  multi-core  cable,  such 
as  annunciators,  and  large  systems  of  bell  indicators  for  hotels. 

The    chief  feature   of    the   box    is    that  all   connections  are 


Fig.  3.— The  DicTociiAPH  -Jinction  Bo.x. 

Soldered.  Each  lug,  made  of  heavy  tinned  wire,  will  take 
three  conductors,  and  each  junction  box  three  or  four  main 
<ahles.  There  is  ample  room  lnhind  the  base  of  the  box  to 
lace  and  form  the  cable,  and  when  fixed  to  the  wall,  the 
cables  are  entirely  hidden,  only  tlie  soldered  ends  and  colour 
lode  being  visible  from  end  to  end.  The  box  is  completely 
endo.sed  in  a  hardwood  cover  which  can  be  ol)tained  in  a 
variety  of  finishes  to  ni.itib  the  furnitiiK'  of  the  room  in 
uhich  it  is  ]ilacerl. 


CORRESPONDENCE. 


Letteri  recMved  by  ut  after  5  p.m.  on  Tuesday  cannot  appear  until 
the  following  week.  t'i>rrespondeiits  shmild  forward  t/isir  communi- 
catwm  at  tlie  earlient  poitible  moment.  No  lettsr  can  be  published 
uhUm  toe  liare  the  loriter'a  navie  and  address  in  our  possession. 


Self-synchronising  Rotary  Converters. 

In  answer  to  "  l,.jl«t  kW's  "  letter.  I  have  attrmjiteil  tlie 
f  illowing  elementary  explanation  (,1  the  self  syncliroiiisiuti  of 
a  rotary  converter. 

'JTie  problem  is  this  :  We  must  get  a  synchronous  motor 
(for  a  r.c.  viewed  as  an  a.c.  machine  is  really  a  synchronous 
motor)  up  to  .synchronous  speed,  while  we  have  at  our  (li.s- 
p.).s;il  a  .'i-jtha.se  supply  of  constant  fr<-(jiiency  and  voltage. 

We  cannot,  of  coiir.se.  apply  the  working  voltage  directly 
a  To.ss  the  slip-rings  of  the  machine  while  at  rest.  This  would 
I  e  equivalent  to  shorting  tlie  supply  through  the  rotary  arma- 
ture. But  we  could  easily  apply  the  same  Voltage  to  the  ma 
I  bine,  if  we  juit  in  series  with  the  armature  a  suitable  choking 
■  oil;  all  the  supply  e.ui.f.  being  taken  by  the  choker  and  none. 
or  practically  none.  |,y  the  armature  itself.  If,  now,  this 
rhokiug<oil  1  am  at  jireseut  considering  one  only  of  the  three 
phase."!  of  the  machine  be  in  the  shape  of  the  .stator  windint! 
of  an  indudiiiii  motor,  which  will  start  our  rotary,  so  mucli 
the  better. 

.^gain.  this  starting  induction-motor  has  a  lesser  number  of 
noles  than  tbr  rotary,  i.e.,  its  f-ynchronous  speed  is  higher 
than  that  fjf  the  rotary,  .so  tliat  flie  machine  is  bound  to  pass 
through  its  synchronous  speed  while  accelerating. 

How  will  it  stop  at  tliat  particul.ir  speed?  Thus:  Consider 
for  a  moment  tlie  rotary  as  a  shunt  d.c.  generator.  When 
speeding  up  it  tends  to  excite.  r|iiite  an  appreciable  (ield  being 


maintamed.  We  have,  therefore,  again  our  synchronous  motor 
coming  up  to  speed  and  having  a  strong  field  as  well. 

.\t  the  particular  instant  when  it  is  exactly  in  synchronism 
with  the  supply,  the  well-known  strong  torque  of  the 
synchronous  motor  comes  into  play  and  keeps  it  there. 

riie  induction  motor  being  now  rid  of  ahnost  all  its  load, 
the  sujiply  current  falls  down  to  that  value  which  will  suit 
the  synchronous  motor  {i.e.,  the  rotary),  and  the  voltage  across 
the  former  diminishes  and  is  simultaneously  tran.sferred  to  the 
rotary  armature.  A  further  reduction  can  be  made  by  adjust- 
ing the  rheostat  in  the  rotary  field-circuit,  when  the  induction 
motor  can  safely  be  shorted  out  of  circuit. 

Our  rotary  is  now  straight  across  the  supply  and  running  at 
synchronous  speed. 

Tlie  above  explanation  is,  I  repeat,  very  elementary,  but, 
I  hope,  clear  enough  to  suit  its  purpo.se. 

M.  L.  C. 

.4iigust  18th.  19'21. 

In  j-eply  to  "  1,5(K)  kW  "  re  the  "  .self  "  .sychronising 
rotary  converter,  may  I,  without  the  aid  of  elaborate  vector 
diagrams  and  calculations,  submit  to  him  the  following 
theory,  which  is  true  for  all  numbers  of  poles  and  phases. 

Consider  lS,S,,  in  the  figure,  to  represent  a  two-pole  re- 
volving field  produced  by  the  stator  supplied  with  ."■i-ohase 
current.  N,S,  will  not,  of  course,  actually  be  salient  poles 
as  indicated,  but  will  l>e.  "  polar  regions."  N.S.  will  represent 
the  two  actual  .salient  poles  of  the  rotor,  .^t  the  time  of 
starting  the  speed  of  the  rotor  is  much  below  that  of  the 
stator  field  N,S,,  and  consequently  much  below  that  of  syn- 
chronism.  .'^t  the  speed  of  synchronism,  the  speeds  of  N,S, 
and  N„S,  will  both  be  equal,  and  one  is  at  rest  with  respect 
III  the  other.  Imagine  the  whole  to  be  given  a  backward 
icitation  equal  to  the  speed  of  .synchrnni.sm  so  that  N,S,  will 
be  brought  to  rest;  however,  at  .starting.  'H..H,  will  move  in 
(he  direction  of  the  double  arrow'  A  with  synchronous  speed 
when  it  first  stai'ts  from  rest,  and  as  the  rotoi'  body  gains 
s|ieed  in  the  direction  of  the  single  arrow  B,  .so  the  imaginary 
backward  motion  of  N.S.  with  respect  to  N,S,  decreases.  As 
the  poles  N,S.  sweep  by  the  polar  legions  of  the  .stator,  N,S,, 
the  former  experience  an  alternately  retarding  and  accelera- 
ting lor(|iie  by  the  laws  of  simple  magnetism — "  unlike  poles 
attract,  like  pole.s  repel."  Hence,  siiperpo.sed  on  the  driving 
torque — due  to  the  prime  mover  or  induction-iiiotor-actiou, 
according  to  the  type  of  macbine  and  method  of  Btarting 
— we  have  an  alternating  tiir<iue  caused   by  the  fact  tliat  the 


A^Rfbliv..  <lii,ri;.u,  of  inin.-n.l.l  l„.ti,r.-  svn. 
«-_  .Vlu:!!  ilin-cllim  of  niKir.l.Mly  (i've"  bv'))! 
N,S,  is  :ilw:i\s  ;it  the  speed  of  synctironism, 

assuming  tlie  whole   is  rotated  bacl<w:irds  al 


rotor  has  well-defined  poles.  So  long  as  the  speed  falls  well 
below  that  <if  .synchroui.sm,  the  effect  of  this  alternating 
torque  is  slight,  as  each  half-wave  of  tonpie  is  of  short  dura- 
lion  and  the  corresponding  impulse  (mean  t^nque  X  time)  is 
not  enough  to  aft'ect  the  si)eed  materially.  But  as  synchronism 
is  approached,  the  impulses  of  the.se  alternating  torques  have 
longer,  i.e.,  .slower  periods,  and  therefore  increase  in  value, 
and  oscill.ations  are  imposed  on  the  iinifiiiiii  rotation  of  the 
rotor.  Finally,  at  a  certain  speed  just  a  little  below  .synchro- 
nism, the  impulses  become  powerful  enough  to  jerk  the  rotor 
field  into  .step  (synchroni.sm)  W'ith  the  stator.  and  after  that 
syncliidiious  rotation  is  maintained. 

The  residual  nuignetisni  of  the  rotor  field  is  siifticient  to 
cause  a  machine  to  pull  into  synchronism,  but.  unless  Dr. 
Kosenberg's  series  motor  method  is  ii.sed,"  it  is  easy  to  see 
that  N.S.,  may  be  rever.sed  by  induction  from  a  .strong  N,S,, 
and  the  rotary  will  cdiue  u)!  with  the  wrong  polarity,  neces- 
sitating  till-    ui'll-kiiciuii    "  iiolc    sli|ipiiig." 

W.  T.  I'.,  VVh.r.x  ,  Student  I.E.E, 

.i,t<l,l:l      10//,,      l!lil. 


L.C.C,  Tramway  Car  Design  Cumpetilion. 

It  will  be  remembered  that  about  a  year  ago  the  L.C.O. 
tramway  authorities  orgaiii.sed  a  I'l.tKId  car  design  competi- 
tion. The  fact  is  kept  fresh  in  one's  iiiciiinry  by  the  articles 
recurring  in  the  lay  papers,  ridiculing  those  unwitting  enough 
to  have  paid  the  nece.ssary  two  guineas. 

*  Note. — For  Dr.  Rosenberg's  methot]  of  starting  self-syn- 
chronising lotaries,  see  T.E.K.  .Tournal,  Vol.  If,  p.  77  (lilUf).' 
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"  Sardine  Tin  "  traiucars,  &(:.,  are  doubtless  entertaining 
to  the  ignorant;  that  the  misguided  entrants  are  either  humo- 
rists or  lunatics  is  comforting  also  to  the  reader— an  "  official  " 
of  the  L.C.C.  .said  so  (lucky  for  him  he  was  debarred  from 
competing)— and  not<>.  that  thcst!  scurvy  diatribes  are  the 
only  "  ollicial  "  .statements  that  have  been  published;  no 
rational  report  to  a  technical  journal,  upon  tho.se  designs 
whidi  show  that  the  dosigncr  to  have  understood  the  techni- 
calities and  shortcomings  of  his  subject,  and  made  an  en- 
;;incering  attempt  to  imnrovo  it. 

Here  it  should  be  stated  that  to  comply  with  the  conditions 
111  competition  rcciuired  a  knowledge  of  mechanics,  also  draw- 
ings costing  anything  from  Jb'2i)  to  f  (iO. ' 

Then  why  this  Judas  attitude  of  the  Ij.C.C.?  Tlie  fact  is, 
officialdom's  suld  its  soul  (and  the  competitors)  for  that 
i'l.OUO. 

Finding,  «hat  their  technical  advisers  should  previously 
have  known,  that  mere  mortal  could  not  by  magic  improve 
that  which  is  the  product  of  a  dozen,  at  least,  independent 
,s[)cciali.sts,  they  repented  of  the  £1.0(X)  offer.  But  certain 
gentlemen,  influential  in  the  tramway  world,  having  reason 
to  know,  cast  certain  doubts  upon  the  honesty  and  even  the 
legal  tenabilty  of  their  ixisition. 

So  why  not  smother  criticism  by  appealing  to  the  readers 
of  I'tick  with  "  Sardine  Tin  "  tramcars,  complete  with  tin- 
opener;  picture  them  an  orange  bo.x  on  four  scullery  boiler 
covers,  motored  from  a  cat's  interior  scratched  backwards  on 
a  revolving  broom.  Never  mind  inuuolating  the  few  inno- 
cents on  the  pyre  of  contumely. 

The  L.C.C.  says  "  many  "  entrants  were  either  humorists 
or  lunatics;  the  insult  applies  to  all.  I  say  "  some  "  tramway 
undertakings  (or  is  it  overtakings?)  are  unscrupulous  and 
heartless.    Let  the  L.O.C.  if  the  cap  tits 


Newport  (Mon.). 
Auoust  nth,  1921. 


B.    Lloyd  Price. 


Country  House  Lighting  Plant. 

Havmg  read  Mr.  II.  R.  Taunton's  interesting  article  on 
"  Automatic  Lighting  Sets."  I  am  surprised  to  .see  no  mention 
of  a  type  made  by  the  Kohler  Co.,  of  America.  So  far  as 
I  remember  the  main  details  are  as  follows  :  The  petrol  fuel 
is  vacuum  fed  from  a  tank  sufficient  to  last  over  a  month. 
There  is  no  lighting  battery,  but  a  12- volt  battery  is  used  to 
automatically  start  the  engine  as  s(X)n  as  the  first  lamp  is 
switched  on,  and  when  the  last  lamp  is  switched  off  the  engine 
automatically  stops;  hence  no  power  is  wasted. 

P.  F.  Roberts. 

Hertford. 

August  16th,  1921. 


Trade  Cards  and  Trade  Discounts. 

Tlie  letter  from  Messrs.  .Allen  &  Son,  of  Gravesend,  in  your 
issue  of  July  2yth,  to  my  mind  opens  up  a  very  big  subject. 
It  is  not  poissible  to  stop  a  dishonest  person  from  using,  say, 
a  traveller's  visiting  card  in  order  to  obtain  a  trade  discount. 
This,  however,  might  be  minimised  if  the  trade  as  a  whole 
would  resolve  what  firms  or  persons  should  be  entitled  to 
trade  discounts,  say,  not  without  an  official  order  or  its 
equivalent.  There  are  trades  where  no  discount  is  allowed 
even  to  the  larger  firms  outside  their  circles,  an  agreement 
having  been  arrived  at  in  the  particular  trade  and  rigidly 
adhered  to.  The  engineering  trade  as  a  whole,  however,  as 
far  as  my  experience  goes,  makes  no  iiujuiries  from  the  pur- 
chaser it  ho  seems  to  have  a  knowledge  of  the  discounts  when 
purchasing. 

I  came  up  against  this  matter  only  a  few  days  ago.  An 
inquiry  was  received  from  two  electrical  firms;  a  quotation 
was  sent  to  each,  identical  in  price;  the  order  was  received 
from  one  and  a  letter  from  the  oflier  grumbling  because  we 
had  stolen  his  customer.  This  makes  things  very  awkward. 
Offence  was  not  meant,  and  I  considcied  myself  a  victim  of 
chrcumstances,  as  I  have  little  doubt  that  my  competitors 
quoted  on  the  same  lines. 

Interested. 

August)  IBlh,  1921. 


A  Synthesis  of  Production, 

1  do  not  know  to  what  extent  the  various  manufacturing 
companies  have  dovclopc<l  the  system  of  recording  the  pro- 
gress througli  the  facforics  of  the  various  orders  which  they 
icreive  for  tlieir  standard  pro^hictions. 

T  believe  that  a  carefully  organised  progress  department 
■luld  serve  two  very  valuable  ])urpo.-iOs.  First,  to  prevent 
tnatorial.  upon  which  considerable  sums  of  money  havo  been 
spent,  lying  about  the  sbojis  which  are  waiting  for  some,  pos- 
sibly small,  piece  of  mechanism  from  another  department. 
Here,  T  would  say,  that  shop  managers,  .shop  foremen,  and 
shop  clerk,"?  are  all  very  numan,  and  it  is  to  expect  more  from 
ordinary  human  nature  than  is  just,  to  exixvt  the  man  in 
charge  of  one  department  to  cha.se  round  into  another  depart- 
ment and  collect  the  .small  parts  of  a  machine  necessary  fnr 
completion.  The  head  of  a  department  might  say  that  lu' 
had  enough  to  do  to  keep  up  his  output  without  worrying  any- 


body el«e  in  the  factory.  Very  often  the  delay,  say,  of  a 
month,  could  he  uccouuted  for  by  the  waiting  for  thehe  eamll 
additions  uecessary  to  complete  the  order. 

The  other  point  which  1  think  a  progress  department  would 
bring  out  to  the  advantage  of  any  munufueturing  concern  is 
c(jhereiice  in  delivery  dates.  It  u  extremely  dillicult  for  a 
head  office  which  is  directing  the  aflairs  of  a  company  to 
keep  track  of  all  promises  of  delivery  given.  Experience  shows 
tiiat,  day  by  day,  the  si'qucnce  of  delivery  has  to  be  modified 
on  account  of  relative  urgency  of  different  orders,  and  soma 
very  valued  customer  might  Und  that  his  requirements  had 
suddenly  developed  an  urgency  that  was  not  apparent  when 
he  plated  his  (jrder,  and  he  would  naturally  get  in  touch  with 
the  head  office  of  a  company  to  know  whether  his  order  could 
not  l>e  pushed  forward,  and  this  is  one  of  the  occasions  on 
which  a  good  progress  department  could  supply  the  head  ollice 
with  all  the  data.  For  every  order  or  part  of  an  order  should 
bo  booked  out  from  one  department  into  another  hy  the  shop 
clerks,  and  it  would  he  pos.sible  for  the  progress  department 
of  the  factory  to  give  the  head  office  the  exact  history  of  that 
order,  as  to  where  it  stands  and  the  possible  date  of  its  com- 
pletion and,  at  the  same  time,  give  the  head  office  the  neces- 
sary information  as  to  what  orders  stand  in  front  of  that 
particular  one,  and  will  occupy  the  machines  in  advance  of  it, 
so  that  the  head  office  could  then  give  instructions  to  the 
factory  as  to  which  order  should  take  precedence. 

It  should  be  borne  in  mind  that  the  progress  department 
would  have  a  necessarily  more  comprehensive  view  of  the  com- 
pany's interest  rather  than  that  of  the  factory  which  is  mainly 
concerned  with  production  pure  and  simple. 

I  think  it  is  possible  to  organise,  at  comparatively  small 
cost,  a  progress  department  dealing  with  all  orders  received  by 
any  factory.  Iii  such  a  way  the  actual  position  of  any  order 
could  be  ascertained  in  a  few  minutes  and  definite  instructions 
could  be  received  in  a  factory,  conditioned  by  the  knowledge 
of  any  of  the  company's  interests  as  a  whole,  which  is  more 
likely  to  be  held  in  the  head  office  than  in  the  factory. 

In  every  complex  form  of  manufacture,  even  with  the  most 
carefully  thought  out  scheme  of  mass  production,  either 
>fock  orders  on  factory  orders  must  come  through  from  one 
department  to  another  and  so  on  to  another,  and  with  a  care- 
fully organised  progress  department  all  this  information  could 
be  given  on  the  telephone  from  the  factory  to  the  head  office. 
Thse  two  points  which  I  am  advocating,  the  ordered  sequence 
through  a  factory  of  materials  for  production  (eliminating  the 
cost  of  half-finished  materials  waiting),  and  the  power  con- 
ferred on  the  head  office  to  give  a  reasoned  ilatc  of  delivery, 
would  be  safeguarded. 

Human  nature  being  what  it  is,  I  venture  to  think  that 
custoiners  are  likely  to  be  pleased  rather  than  otherwise  at 
receiving  a  date  of  delivery  baanl  on  the  whole  effects  of  manu- 
facture rather  than  the  cheery  optimism  that  is  sometimes 
evinced  in  dates  of  delivery  given  by  those  who  hope  for 
the  best. 

D.  P. 

Atiiniat  ISth.  1921. 


Carpets  and  the  Electric  Suction  Cleaner. 

I  have  read  with  interest  the  article  on  vacuum  cleaners, 
and  as  an  engineer  who  has  spent  many  years  in  this  particular 
line,  I  would  like  to  point  out  to  your  correspondent  (who 
appears  to  favour  a  foreign  machine)  that  a  machine  that  is 
properly  designed  will,  without  the  assistance  of  a  brush,  take 
practically  every  morsel  of  dirt  out  of  a  carpet. 

Now,  ho  is  an  expert  on  carpets,  and  in  his  position  wishes 
to  safeguard  his  antique  carpets.  I  am  an  engineer  with  wido 
exjtericnce  of  vacuum  cleaners.  Will  your  coiTespondeut  be 
interested  enough  in  his  proivrty  fo  allow  me  to  give  him  tho 
benefit  of  my  experience,  and.  if  required,  take  actual  tests 
in  his  carpet  store'?  I  will  then  prove  to  him  that:  (1)  The 
best  vacuum  cleaner  on  the  inarket  is  British ;  (2)  has  no 
brush ;  (3)  runs  at  a  lower  speed  than  any  other  machine  (and 
has  in  consequence  a  longer  life) ;  (4)  is  more  rohiistly  made 
than  any  other  machine,  and  is,  therefore,  a  sounder  proposi- 
tion than  coni|X'titive  machines;  (.5)  that  all  parts  are  stan- 
dardised and  interchangeable:  (6)  that  soft-hair  bristles  are 
not  powerful  enough  to  depress  a  carjiet  that  is  lifted  hy 
powerful  suction  :  and  hard  bristles  do  take  the  pile  off  a  oari>et. 

Trusting  that  I  may  have  the  pleasure  of  meeting  Mr.  Kemp 
in  the   near  future. 

G.   M.  Gates. 

London,  S.W. 
AiiqKst  22)1(7.  1921. 


We  liave  read  with  interest  the  article  appearing  in  your 
ji.urn.il  under  the  heading  of  "  Car[icts  and  the  Electric  Suc- 
tion Cleaner."  To  any  jx-rson  connected  with  tlie  electric- 
suction  cleaner  business  it  is  obvious  to  whiit  partic'tilar  machine 
the  writer  refers.  So  why  not  state  the  name — "  Hoover." 
The  so-called  tests  which  the  writer  claimed  to  have  snb- 
miffed  his  delicate  oriental  carpets  to.  appear  altogether  too 
vague  to  be  convincing.  Ho  mentions  "  this  .simple  addition 
of  a  motor-driven  brush  to  a  powerful  suction  cleaner  "  (the 
italics  are  mine).  The  machine  in  question,  like  all  tho  Anieri- 
can-iYroduced  cleaners,  has  not  a  powerful  suction,  and  unless 
it  were  fitted  with  a  brush,  to  incorporate  the  old-fashioned 
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laea  of  Ueuting  and  swefi'int:,  tht-  ^uctiuu  would  not  be  suffi- 
ciently powerlul  to  take  up  eveu  tlie  surface  dust  or  dirt. 

Theie  is  no  luisuudorttaudiug  respecting  the  fact  that  motor- 
driven  brush  uiacliiues  extract  the  pile  of  the  carpets 
cleaned.  Most  people  are  well  aware  that  there  is  always  a 
certain  amount  of  loose  pile  on  a  new  carpet  which  has  to 
be  taken  off  by  whatever  cleaning  method  is  employed,  but  the 
users  of  vacuum  cleaners  are  begiuninj;  to  appreciate  the  fact 
that  they  are  destroying  their  carpets  when  they  find  that 
they  always  extr;R-t  pile  or  nap,  even  after  constant  use  of  a 
motor-driven  bru.sh  macliine.  This  is  readily  proved  by  an 
examination  of  the  contents  of  the  dust  bag. 

Emliedded  grit  or  dust  extraction  from  any  fabric  is  purely 
a  question  of  suction,  but  that  suction  must  be  sutEcicntly 
high   to  loosen   and   pull  the   dirt  out  of  the  fabric. 

It  is  possible  to  obtain  eJectric  suction  cleaners,  which  are 
solely  suction  cleaners,  and  not  a  combination  of  a  vacuum 
cleaner  and  a  brotim — machines  which  have  ample  suction 
to  extract  all  the  embedded  grit  and  dirt  out  of  any  fabric 
without  brushing  out  the  pile  or  nap. 

A  recent  test,  carried  out  in  one  of  the  most  eflicicntly 
equipped  research  laboratories  in  the  world,  proved  that  the 
■■  Magic  "  suction  cleaner — no  brush — extracted  within  live 
minutes  97  per  cent,  of  the  dirt  from  a  saturated  carpet, 
against  (jl  per  cent,  extracted  by   an  American  machine. 

Yet  intending  purchasers  of  cleaners  should  well  consider 
the  different  merits  of  the  various  machines  available  prior  to 
purchasing,  bearing  in  miiid  that  carpet  cleaning  comprises 
only  one  of  the  duties  of  a  suction  cleaner.  Hanging  tapestries, 
chairs,  beds,  book-cases,  pianos,  and  stairways.  &c.,  have  to  be 
cleaned,  and  there  are  various  machines  that  have  to  rely 
upon  suction  alone,  and  this  is  where  the  American  vacuum 
cleaners  fail.  iK'cause  they  have  insuliicient  suction  to  operate 
efficiently. 

Magic  .\ppliaDces,   Ltd. 

lAjndon.  S.E.  1. 
Auyast  -^Ind.  19-21. 


Flickering  Light. 

I  have  read  with  some  interest  the  report  on  Factory 
Lighting,  with  its  suggestions  as  to  the  production  of  flicker- 
ing and  uneven  light. 

Also  I  noticed  at  the  British  Indu.strics  Fair,  Biiiiiingliani, 
our  principals'  stand  was  supplied  with  a  very  flickering 
light.  t)n  inquiring  the  reason  of  this.  I  was  informed  it  was 
due  to  the  supply  being  at  2.5  periods  in  that  part  of  the  Fair 
building.s  (other  parts  were  supplied  with  d.c). 

Now  I  .see  that  '.K-period  supply  is  to  be  standardised  in 
the  Birmingham  and  Shropshire  and  Worcestershire  power 
area,  and  this  makes  me  wonder  if  lighting  is  to  l)e  on  the 
25-period  system,  and  whether  this  will  be  suitable  for  factory 
lighting.  Speaking  personally.  I  found  it  highly  fatiguing 
and  discomforting  at  the  Fair,  and  would  rather  have  oil 
lamps  in  my  home  than  this. 

You  will  understjind  that  I  am  not  an  electrical  engineer, 
and  this  is  my  first  acquaintance  with  a  iS-period  lighting 
supply.  I  am  a  constant  visitor  at  a  colliery  where  it  is  u.se(l 
for  power,  but  they  have  a  separate  d.c.  lighting  circuit,  and 
say  their  a.c.  supply  is  unsuitable  for  the  purpose. 


August  19<7i,  1921. 


L.  R.  I. 


Accumulator  Froth, 

I  have  noticed  that  wher  a  celluloid  accumulator  has  been 
placed  on  charge  for  two  or  three  hours  a  froth  oozes  through 
the  vent  plug. 

Tliis  never  hapiK'iis  with  accumulators  other  than  of  the 
celluloid  type.  The  accumulators  are  always  charged  at  the 
rate  specified  by  the  makers.  Could  you  please  tell  me  the 
reason? 

Curious. 

August  nth,  1921. 


Testing  and  Repairing  Magnetos. 

On  the  subject  of  magn<ti)  repairs  in  your  i.ssuc  of  August 
19th.  I  quite  agree  with  .Mr.  T'erry  that  there  were  Service 
men  who  did  not  have  the  slightest  idea  of  testing  or  repairing 
a  magneto.  But  I  saw  quite  good  repairs  carried  out  by 
Service  electricians.  The  repairs  consisted  (jf  testing,  re- 
winding, re-magnetising,  drawing  off  and  fitting  new  slip- 
rings  and  ball-races,  &c.  After  the  repair,  the  parts  were 
tested,  and  the  whole  as,«ienible(l  and  run  at  various  spcciLs, 
and  the  timing  was  checked  before  fjeing  passed  out  of  the 
shop.  .'\n  clectrjiian  when  out  with  a  repair  lorry  was  only 
provided  with  a  pair  of  pliers,  a  roll  of  iidhcsive  tape,  a  screw- 
driver, and  a  few  tools  borrowed  from  the  fitter's  kit,  eo  he 
could  not  do  much  away  from  the  shop  in  any  case. 

J.  H.  Owen. 
Ruabon. 
August  Qlst,  1921. 


experience  is  that  the  only  magneto  rcpau"  ever  done  by  a 
Service  "  electrician  "  was  to  take  off  the  magneto,  scrap  it. 
and  reclaee  it  with  a  new  one.  I  am  quite  satisfied  that  there 
are  one  or  two  firms  which  have  a  good  system  of  dealing  with 
repairs,  but  they  guard  it  as  a  "  trade  secret,"  and  think  it 
is  to  their  advantage  to  do  so — an  idea  which  has  been 
exploded  long  since  in  other  branches  of  electrical  work. 
Surely  this  lack  of  knowledge  (or  apparent  lack)  on  one  ol  the 
most  eveiy-day  matters  iu  the  electrical  industry  is  a  disgrace 
to  this  industry,  which  prides  itself  on  having  applied  scientific 
methods  and  theoretical  principles  to  its  practical  work  more 
clo.sely  than  any  other  industry. 

The  onl>'  way  in  which  this  can  be  cleared  up  is  by  every- 
body placing  on  record  the  best  methods,  tests,  machines,  ami 
materials  he  has  used  or  seen  used;  it  should  then  be  fairly 
sunple  to  pick  out  the  best  of  these  good  methods,  and  as  a 
result  everybody  would  benefit. 

\\  iiuld   Mr.  .J.  IViry  let  us  have  a  sketch  of  the  infallible 

race  puller  "  he  mentions'? 

Mag. 

Aiqiust  ■Aith,  J'J'Jl, 


Oil  Consumption  and  Prices. 

The  writer  has  been  specially  interested  in  the  letters  con- 
tained iu  your  issues  of  July  2t)th,  August  12tli  and  I'Jtn.  re- 
ferring to  "  Oil  Consumption  and  Prices." 

As  no  mention  has  yet  been  made  of  the  consumption  of  oil 
in  high-speed  steam  engines,  perhaps  the  following  informa- 
tion will  be  interesting  to  readers  of  the  Electiucau  Reviuvv. 

At  a  neighbouring  colliery  a  4UU-k\V  high-speed  steam  engine 
has  been  running  practically  contiuuou.sly  for  eighteen  months, 
always  up  to  load  and  very  often  25  per  cent,  overloaded,  and 
during  this  time  has  used  5U  gallons  uf  oil.  The  ttimperature 
of  the  oil  has  never  exceeded  110  deg.  F.,  and  the  engine  has 
required  no  maintenance  attention  whatsoever.  Witn  the 
capacity  of  the  engine  in  k\V  as  4(IU  and  the  kWli  generated 
per  week  as  (37,-llO.  we  find  the  oil  consumption  to  be  .0OtXK)97 
gal.  per  k\Vh  generated. 

On  comparing  this  consumption  with  those  mentioned  in 
your  i.ssue  of  the  12th  inst..  it  is  at  once  seen  to  be  exception- 
allv  low — almost  incredibly  so.  Tlie  result,  however,  is  ob- 
tained by  the  introduction  of  a  recentlj-  patented  oil-cooler 
working  iu  conjunction  with  the  engine.  This  cooler  is  also 
adaptable  to  steam  turbines  and  internal-combustion  engines 
fitted  with  forced  lubrication. 

Robert  Scott, 
The  EcoiLomy  Oil  Cooler  Co. 

Swansea. 
August  22hi/,  1921. 


I  quite  agree  with  all  the  remarks  of  Mr.  .1.  Perry  on  this 
subject,  particularly  those  about  ex-Service  electricians.     My 


The  E.P.E.A.  Schedule  and  Econamy  Stums 

The  insistent  craze  for  economy,  which  is  su  prouiimut  a 
feature  iu  public  life  at  the  present  time,  is  doubtless  the  in- 
evitable aftermath  of  the  orgy  of  exjjendituie  during  the  war. 
The  necessity  for  retrenchment  in  every  direction  iu  \»hich 
such  can  reasonably  Ije  accomplished  is  obvious,  and  most 
I>eople  are  awake  to  the  fact  that  the  si)endthrift  habits  ac- 
quired in  recent  years  must  necessarily  be  replacetl  by  those 
of  greater  prudence. 

Unfortunately,  to  many  minds  economy  is  synonymous  wuh 
low-  wages.  The  more  or  less  drastic  cuts  in  the  remunera- 
tion of  employes,  which  have  been,  and  are  being  effected,  is 
evidence  of  this  point  of  view.  "  Wages  must  come  down 
is  preached  to  us  from  the  pulpit  of  the  Press;  shrieks  at  ua 
from  every  hoarding. 

As  with  watjes,  so  with  salaries,  and  it  would  be  too  much 
to  hojje  that  &e  "  emoluments  "  of  the  technical  staffs  in  the 
electricity  supply  industry  should  escape  the  prevalent  epi- 
demic of  economv. 

In  iKjint  of  fact,  there  have  been  tw-o  recent  determined 
attempts  to  effect  a  radical  reduction  in  .staff  salaries  and  to 
throw  overboard  the  E.P.E.A.  Scheilule.  viz.,  at  Dover  and 
Perth.  In  both  cases,  thanks  to  the  resolute  front  shown  by 
the  members  of  this  Association,  the  move  was  successfully 
countered. 

It  is  well  known,  of  cour.se,  that  the  Schedule  includes  a 
sliding  scale  for  the  periodical  adju.stment  of  sjilaries  accord- 
ing to  the  Government  figures  for  the  cost  of  living,  but  this 
provision  evidently  was  not  sufficient  ti>  satisfy  the  voracious 
apix!titc  of  the  Hotspurs  of  economy,  wlio.se  zeal  for  retrench- 
ment rendered  them  oblivious  of  the  fact  that  they  had  but 
recently  accepted  and  approved  of  the  Schedule  as  a  fair  and 
satisfactory  scheme. 

Although  victory  has  favoured  the  cause  of  the  intended 
victini.s  of  a  coup  dc  main  in  these  two  instances,  there  is  little 
doubt  that,  despite  the  object  lessons  of  Dover  and  Perth,  other 
attempts  will  be  made  to  upset  the  Schedule,  cither  openly  or 
in  ways  that  are  less  obvious  though  none  the  less  dangerous. 
In  every  caee,  it  is  the  firm  intention  of  the  E.P.E.A.  to  resist 
by  every  means  in  its  power.  It  is  detennined  to  maintain 
unimpaired  the  "Bill  of  Rights"  which  has  received  the 
approval  of  both  sides  of  the  N.ational  .Joint  Board,  and  which, 
with  very  few  exceptions,  has  been  accepted  by  every  under 
taking  in  the  Kingdom  to  which  it  is  applicable. 
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A  significant  feature  of  tlie  attacks  made  on  the  Schedule 
has  been  the  complete  disregard  shown  by  the  aggressors  for 
the  machinery  erected  for  dealing  with  all  ma,tter8  pertamiug 
to  the  salaries  and  working  conditions  of  technical  engineers, 
that  is,  the  District  .Joint  Boards.  It  is  no  secret  that  the 
E.i'.K.A.  pins  its  faith  to  Whitleyism  as  the  best  existing 
means  fur  the  preserving  of  peace  and  the  securing  of  justice 
in  induistry.  Whether  Whitlcyism  will  be  the  ultimate  solu- 
tion of  the  problem  is  a  matter  for  the  future,  but  until  a 
better  sy.stem  is  devised,  the  Association  will  refuse  to  coun- 
tenance any  attempt  to  short-circuit  or  to  ignore  the  estab- 
lished tribunals  for  the  consideration  and  settlement  of 
uricviinccs  and  disputes.  It  consistently  adheres  to  constitu- 
tiiiMiil  jiMKcdure  itseU',  and  it  exix-cts  others  who  are  parties  to 
and  are  reine.sented  on  the  Joint  Boards  to  do  likewise. 

In  the  event  of  an  undertaking  desiring  a  variation  in  the 
interpretation  of  the  Schedule  owing  to  particular  circurn- 
stance.s,  its  proper  course  is  to  lay  its  views  before  the  D.J.B.. 
when  due  weight  will  be  given  to  any  arguments  brought  for- 
ward and  a  fair  decision  arrived  at  after  careful  consideration 
of  the  case.  The  Board  exists  for  that  purpose.  To  resort  to 
arbitrary  methods  and  without  reference  to  the  body  con- 
stituted for  the  deciding  of  precisely  such  cases  is  to  revert  to 
the  chaotic  conditions  prevalent  in  the  bad  old  days  before  the 
idea  of  Whitleyism  had  taken  coherent  form. 

It  is  to  be  hoped — though  one  must  be  careful  not  to  be  over- 
sanguine — that  the  exemplary  lessons  of  Dover  and  Perth  have 
been  duly  noted  and  taken  to  heart  by  all  other  undertakings, 
and  that  there  will  be  no  further  attempts  at  similar  high- 
handed and  unconstitutional  action. 


Should  such  unfortunately  occur,  the  E.P.E.A.  will  be  fonod 
no  more  disposed  to  take  it  lying  down  than  it  has  already 
shown  itself,  for  it  is  after  all  very  much  like  the  cat,  wbicb; 
is  "  un  animal  mechant;  quand  on  I'attaque,  il  se  defend." 
W.  Arthur  Jones, 

General  Secretary, 
l!Jlectrical  Power  Enijineeris'  Antiociatiun. 
London,  S.W.I. 
August  mil,  1921. 


The  Llectrical  Trades  Union  and  Non=Union  Labour. 

It  is  amusing  to  read  in  your  current  issue  of  the  latest 
edict  uttered  by  the  London  Executive  of  the  Electrical 
Trades  Union,  placing  a  ban  upon  the  connecting  up  of  in- 
stallations in  buildings  wherein  the  employes  are  not  trade 
unionists. 

Do  they  really  think  the  whole  community  is  going  to  bow 
down  to  them  and  ol)ey  their  laws?  In  these  days  of  slack 
trade  and  widespread  unemployment,  it  is  no  time  to  clog 
the  wheels  of  industry  and  hamper  trade  as  these  "  dog  in 
the   manger  "   followers   are  attem|)ting  to  do. 

The  obvious  solution  to  the  present  dilemma  would  be  for 
Stepney  Corporation's  engineer  to  order  his  men  to  make 
the  necessary  connections,  and  should  the  "  chosen  few  " 
refuse  to  obey  orders,  there  are  plenty  of  non-union  men  out 
of  work  who  will  be  only  too  glad  to  take  their  places. 

Non-Union. 

Augxist  15th,  1921. 


POWER    FACTOR.— I. 


By  E.  W.  DOREY,  A,JVl.I.E,E, 


I>CREASiNG  attention  is  being  given  by  the  engineers  of 
supply  undertakings  to  the  iuiprovenieut  of  power  factor, 
but  until  such  time  as  the  supply  undertakings  in  general 
adopt  a  tariff  which  incorporates  some  form  of  charge 
on  a  kVA  demand  basis  the  installation  of  apparatus 
for  the  improvement  of  power  factor  will  not  be  given 
the   attention   which   it   merits. 

It  is  a  generally  accepted  fact  that  the  power  factor 
of  the  load  is  the  concern  of  the  consumer,  and  is  con- 
trolled by  the  consumer,  therefore  logically  the  consumer 
should  improve  the  power  factor,  but  in  turn  should  get 
some  benefit  by  way  of  reduction  of  the  bill  for  improving 
the  power  factor,  and  thereby  reducing  the  kVA  demand. 
Again,  it  is  obviously  the  correct  thing  to  effect  the 
improvement  at  the  source  of  the  trouble,  viz.,  the  con- 
sumer's load. 

The  supply  of  cheap  electrical  energy  is  vital  to  tlie 
interests  of  this  country,  and  to  obtain  this  we  must 
have  the  maximum  of  economy  in  working.  The  link- 
ing-up  of  power  stations  and  the  construction  -of  super- 
stations  are  all  working  to  this  end,  but  it  is  doubtful 
whether  sufficient  consideration  is  being  given  to  the 
question  of  low  power  factor.  The  maximum  economy 
of  working  cannot  be  obtained  unless  the  general  power 
factor  of  the  system  is  high. 

The  power  factor  of  the  station  may  be  high — evon 
as  liigh  as  unity — but  it  does  not  follow  that,  so  far  as 
power  factor  is  concerned,  the  maximum  economy  is 
being  obtained,  and  to  illustrate  this  point  a  simple 
example  will   be  taken   as  follows:  — 


stations  "  B  "  and  "  C  "  to  improve  the  power  factor 
at  these  points  to  89. G  per  cent,  lagging,  and  by  running 
the  rotary  converter  sub-station  "  A  "  at  unity  power 
factor  instead  of  9U  per  cent,  leading  (with  reduced 
excitation  losses),  we  get  precisely  the  same  result  at 
the  power  station,  but  with  obviously  improved  results 
on  the  distribution  network  as  follows :  — 


Load  on  power-.station 

Loiid  on  feeder  ( 1 ) 
Load  on  feeder  (2) 
Load  on  feeder  (3) 


890 

1 .000 

500 


80O 
893 
391 


107 
109 


;:;} 


30(i  kVA. 


Totals:   1,2  and  3   ...     2,390  2.0.><1  30H 

If  it  be  assumed  that  the  system  as  figs.  1  and  2  is  to 
be  laid  out  to  meet  the  respective  conditions,  then  fig.  2 
would  show  the  following  saving  against  fig.  1  :  — 

Reduction, 
Power-station  switchgcar  capacity 
Distribntion  feeder  capacity 
Sub-station  transformer  capacity 

To  effect  the  improvement  of  power  factor  stated, 
assuming  a  frequency  of  50  cj-des  and  a  normal  medium 
pressure  of  supply  would  cost  about  i;i,SOO,  or  in  other 
words,  the  condensers  would  cost  the  equivalent  of  ap- 
jiroximately  £6  per  kVA  of  reduction  in  load.  Again, 
there  would  be  a  very  considerable  saving  in  the  running 
costs  due  to  reduction  in  excitation  losses  of  the  rotary 
converter  sub-station.     (It  is  assumed  that  the  losses  in 


S 


fi.  [S 


r 


' ^  T 


SIXl  »  W  Jl  Unilr  P  f 


Fig.  1. 


Pig.  3. 


It  will  be  seen  that  the  load  of  the  power  station  in 
botli  cases  is  identical,  but  with  conditions  as  in  fig.  1, 
although  the  power  factor  of  the  station  is  96  per  cent, 
lagging,  maximum  economy,  so  far  as  distribution  is 
concerned,  is  by  no  means  being  obtained. 

By  the  installation  of,  say,  static  condensers  at  sub- 


file mains  woulil  remain  the  same,  as  the  section  would 
be  reduced   in  tig.  -.) 

An  expenditure  of  £6  per  kVA  for  power-station 
.Nwitchgear,  feeder  mains,  sub-station  transformers,  and 
sub-station  switchgear  will  not  carry  very  far,  and 
although  an  apparently  unpromising  example  has  been 
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chosen,  it  will  be  seeu  thai  the  iininoveiiient  of  power 
factor  would  undoubtedly  result  in  improved  overa'l 
■economy  both  as  t<i  capital  costs  and  running  costs. 

It  is  obviously  impossible  to  disassociate  capital  costs 
and  running  costs,  and  power  factor  has  an  important 
bearing  on  both.  The  power  factor  meter  at  the  power 
station  gives  no  indication  whatever  as  to  the  conditions 
on  the  distribution  network,  as  will  be  seen  from  the 
example  given  above.  It  is  essential,  therefore,  that  to 
ensure  a  supply  of  electrical  energy  at  a  low  hgure  the 
problem  of  power  factor  be  dealt  with  on  a  sound  basis 
by  keeping  the  power  factor  of  the  consumer's  load  at 
as  high  a  figure  as  is  reasonably  possible. 


of  the  threaded  wire,  to  equalise  the  weights,  say,  at 
the  back  and  Iront  of  the  coil,  should  not  make  any 
change  in  the  degree  of  balance  brotiglit  about  by  pre- 
viously adjusting  the  position  of  the  wire  intended  to 
equilibrate  the  weight-s  of  the  two  sidet  of  the  coil.  Con- 
sequently, one  adjustment  can  be  made  immediately 
after  the  other.  In  other  words,  the  two  adjustments 
are  quite  iude]icndent  of  one  another  in  their  effect  qji 
the  existing  degree  of  balance.  It  is  on  this  fact  that  the 
p.\treme  simplicity  and  success  of  the  balancing  process 
depends;  time  is  saved,  and  risk  of  damaging  the  coils, 
by  unnecessarily  frequent  handlings,    is  obviated. 


HYDRO-ELECTRIC     POWER     IN     FRANCE. 


A     H1QH-RE5ISTANCE     BREAK     TEST     OF 
SUBMARINE     CABLE. 


By  J.  KYMER-JONES. 


In  re  "  high-resistance  break  test,"  based  on  both  the 
measured  resistance  up  to,  and  through,  the  break  in 
the  cable  conductor,  in  combination  with  the  observed 
capacity,  the  Rymer-Jones  means  of  easily  perfecting 
the  balance  adds  considerably  to  the  value  of  a  dead- 
beat  marine  galvanometer  for  localising,  at  sea,  the 
position  of  a  high-resistance  break,  by  the  Rymer-Jones 
test;  because  it  will  be  recognised  that  the  better  the 
coil  is  balanced,  the  more  steady  and  comparable  will 
be  the  capacity  throwi  observed  while  the  ship  is  pitch- 
ing and  rolling.* 

In  saying  this,  the  writer  wishes  it  to  be  understood 
that  observations  made  from  the  shore  (where  every- 
thing is  quite  steady)  with  a  loose-wire  suspension ;  and 
where  the  galvanometer  can  be  made  much  more  sensi- 
tive; and  where,  moreover,  the  consideration  of  balanc- 
ing does  not  come  in,  will  always  be  much  mora  exact 
because  the  swing  is  comparatively  slow,  and  therefore 
more  easily  read.  On  the  other  hand,  on  board  ship 
the  suspension  must  necessarily  be  very  taut,  and  the 
throws  comparatively  quick  and  abrupt;  so  unless  they 
are  tolerably  regular  and  the  limit  of  each  throw  is, 
therefore,  approximately  known  {i.e.,  supposing  that 
the  fault  under  test  does  not  vary  much)  the  true  value 
of  the  throw  cannot  be  read  with  absolute  certainty; 
and  the  number  of  reliable  throws  obtainable  in  a  given 
time  is  considerably  lessened. 

Moreover,  an  ordinary  "  Kelvin  "  astatic  galvano- 
meter, whose  coils  can  be  connected  differentially,  is  very 
suitable  for  use  on  shore;  for,  although  not  dead-hcat 
when  measuring  the  conductor  part  of  the  circuit,  it  is 
very  suitable  for  observing  capacity  throws.  Indeed, 
it  was  with  such  an  astatic  galvanometer  that  the  writer 
first  made  his  tests  when  localising  the  positions  of 
breaks,  of  very  high  and  differing  resistances,  which 
gave  the  remarkably  exact  results  as  published  in  the 
Electhical  Review  of  .June  24th.  .list,  and  August 
7th  and  14th,   1908.  and  reprinted  in  pamphlet  form. 

At  the  end  of  the  same  pamphlet  will  also  be  found 
the  effect  of  retardation  in  reducing  the  capacity  throws 
below  their  true  value,  when  observed  through  long 
lengths  of  cable  extending  from  the  testing  station  to 
the  broken  end,  which  retardation  has  to  be  taken  into 
account  (according  to  the  kind  of  galvanometer  em- 
ployed) when  evaluating,  from  the  observed  rcaflings, 
the  distance  of  the  high  renntance  break. 

As  the  two  "  balancing  "  Wires  are  at  right  angles 
to  each  otlier.  and  botli  pass  exactly  througli  the  iriech- 
anical  centre-line  of  suspension,    altering  the  position 

•  See  Rymer-.JoneR'  galvanometer  and  particvilarg  of  sus- 
pending, and  balancing,  the  coil  as  explained  in  Patent  Speci- 
fications No.  10S.649.  10/.3/17;  and  No.  117.03S,  7/1/lS. 

The  galvanometer  coils  can  be  connected  in  series  or  differ- 
entially. 


PRosPECTivt;  Water-poweh  Develoi'ments. 

All  the  water  power  resources  in  France  which  are  available 
for  use  in  connection  with  the  production  of  electricity  are  to 
be  mapped  and  harnessed,  and  rendered  serviceable  where 
lacking  and  where  it  has  hitherto  been,  and  still  is.  furnished 
by  steam  power,  or  in  certain  cases  even  imported.  This  is 
the  broad  scheme  of  the  Administration,  the  present  situation 
being  .set  forth  in  the  accompanying  map,  fig.  1,  on  which 
the  areas  in  which  bydi'o-electric  energy  is  generated  are 
.shown  in  circles  (the  .sizes  of  which  are  proportional  to  those 
of  the  installations),  and  the  areas  in  which  electricity  is 
generated  by  steam  power  are  indicated  by  squares,  similarly 
dimensioned. 

Arranged  according  to  size,  the  existing  water-power  plant 
is  as  follows :  In  the  .south-east,  a  group  of  2,.500,000  h.p. ; 
in  the  south-west,  one  of  800,000  h.p. ;  in  the  middle,  a  group 
of  700,000  h.p.;  and  in  the  east,  a   group  of  .5ai(X)0  h.p. 

The  steam-driven  plant  is  distributed  throughout  the 
whole  of  the  north-west,  with  600,000  h.p.  at  Paris,  300,000 
h.p.   in   the  coal  districts  of    Arras,    200,000   h.p.    at   Rouen, 


't^  BELGIUM    r>     "^ 
5''\.        ^.f^-^";  GERMAN-! 


1.— Centres  of  Production  of  Electricitv   in  France 
AND  their  Interlinking  Network. 


l(Kl.(K«>  h.p.  at  Caen.  I(«I.(HI(I  h.p.  at  Urcst,  1(K),(KXI  h.p.  at 
Nantes,  and,  by  way  of  exception.  :i(HI,IM_)  h.p.  at  Marseilles. 
The  network  of  lines  in  the  Government's  programme  will 
link  up  all  these  generating  stations,  in  order  to  obtain  the 
sy.stematic  utilisation  of  the  whole  fif  the  water  and  steam- 
power  resources  in  the  centres  of  consumption,  taking  account 
at  the  same  time  of  devclopmonts  under  way  and  the  idea, 
of  securing  the  utmost  continuity  in  working.  The  programme 
also  shows  how  it  is  possible,  in  the  ordinary  way,  to  convert 
the  steam  stations  into  reserves  and  stand-bys,  as  well  as 
sonic  of  the  waf<>r  stations. 

.\s  a  principal  result,  the  consummalinn  of  the  network  will 
tend  to  bring  to  zones  wholly  unprovided  with  energy— and 
Paris  is  the  biggest  centre  of  consumption  of  the  whole 
country— the  energy  available  in  the  Alps  and  along  the 
course  "of  the  Rhone,  besid<>K  utilising,  within  the  bounds  of 
practical  economy,  energy  generated  by  steam-driven  plant 
in  coalfields  or  by  local  waterfalls.  Tims  Paris,  which  is  Ifi.^ 
km.  from  .^rras,  and  about  .500  km.  from  the  principal  .south- 
eastern   centre    of    water-power    production,    may    be    served 
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from  two  quarters,  anctirdinf;  to  the  economic  conditions  of 
production  of  the  enert,'y.  The  scheme  doo.s  not  contenii)late 
setting  up  an  entirely  new  distribution  netw-ork,  but  the 
provision  of  suitable  section  posts  for  the  reinforcing  of  exist- 
'  ing  networks  serving  consuming  areas,  with  bold  offshoots 
to  the  right  or  left.  Prench  technical  experts  thus  intend, 
on  one  hand,  to  facilitate  the  progressive  extension  of  the 
networks  already  in  existence  in  aU  districts  contemporane- 
ously: and,  on  tlie  other  hand,  avoid  the  difficulty  of  the 
parallel  operation  of  power  stations  at  great  distances  apart, 
and  also  general  dislocation  in  cases  of  overload  at  any  point 
in  the  network.  There  will  thus  be  many  high-pressure  net- 
woi'ks  and  many  at  lower  pressures,  but  the  dangers  from 
the  cros.sing  of  mains  will  be  suitably  guarded  against.  Tlie 
scheine  for  the  utilisation  of  the  power  recoverable  from  the 
Rhone,  which  is  typical  of  the  rest,  is  aiTanged  in  six  groups, 
each  with  its  respective  generating  stations,  as  portions  (fig.  2), 


•  ■  --■        MEDITERRANEAN 
Via.    i. — IlVlJIiO-ELBXlTKlC  I'OWEK    llKCUVEKED    FHOM   THE  KlIO.NE. 

In  the  l^Vench  portion  of  this  river  .some  770.01X)  h.p.  is  ob- 
tained, of  whicli  more  than  Ml.dtX)  h.p.  is  got  in  the  higher 
part;  and  over  101,000  h.p.  in  the  Lyons  and  neighbouring 
districts.  The  first  group,  from  the  Swiss  border  to  the 
I'anale  Saviere,  hus  three  generating  stations — Uenissiat, 
•Jiii.iKHt  h.p.  capacity:  Sey-ssel."  Iti.WO  h.p.;  Bourein,  46,y0(.t 
h.]i..  or  a  total  of  •iOS.iKKt  h.p.  The  secont^  group,  from  the 
(.'aiKile  Saeiere  to  Saone,  Bellev  No.  1,  '2'2,-2-25  h.p. ;  Bellev  No.  '2, 
■21,0t»0  h.p.,  and  Belley  No.  3.  ■2(1.000  h.p..  or  a  total  of  70,125 
li.)>.  The  third  group  consists  of  one  generating  station, 
\  illitte.  of  ;-IK.;-t2.3  h.p.  capacit;  ,  and  embraces  the  di.strict  of 
l/Viiiis.  Tlie  fiiurth  group,  from  Saone  to  the  Iserc,  has  five 
■•e:i, Mating  stations— Ternav,  l.S,2(KI  h.p.;  Vieiine,  r2,.12.j  h.p.; 
,St.  Hambert,  40,425  h.p.;  St.  Vallier,  14,350  h.p.,  and  Tournon, 
17,32.5  h.p..  or  a  total  of  102,7'22  h.p.  The  fifth  group, 
from  the  Lsere  to  Gardon,  has  six  generating  stations— I., -i 
Jloche  du  Glue.  19,425  h.p. ;  Valence,  58,850  h.p. ;  I..ogia  Neuf, 
;i<(.lii(»:  Montelimar,  5I,.!.")0:  Mondragon.  70.175;  Sorgucs, 
35,325,  a  toal  of  265,325  h.p.  The  sixth  group,  from  Gardon 
to  the  sea.  has  one  station,  .'Vranion.  25,375  h.p.  The  grand 
total  of  the  Ehone  is  ,thus  770,775  h.i). 

The  technical  method  of  division  and  crossing  of  the  general 
network  will  help  the  carrying  out  of  the  political  idea  of 
leaving  the  production  of  electricity  to  private  initiative,  stimu- 


lafted  solely  by  actual  local  requirements  for  industrial  pur- 
poses, and  contiolled  by  the  principles  of  strict  economy. 
With  neither  industrial  nor  private  initiative  forthcoming  to 
undertake  the  erection  of  generating  plants,  then  the  State 
will  sti'p  in,  as  it  has  done  in  the  war-devastated  areas.  The 
amount  of  coal  that  the  scheine  will  save  will  be  very  large.— 
Ingegncria    Italiana. 


STATUTORY    COMPANIES     AND     THE     LAW 
OF    NUISANCE. 


PiiOM  A  Leo.*l  Contributor. 


A.  KECENT  case  in  the  King's  Bench  Division  will  serve  to 
remind  those  who  carry  on  manufacturing  processes  in  large 
cities  that  they  are  exposed  to  actions  for  nui.sance.  In  the 
case  in  question,  it  was  alleged  that  the  defendants,  a  gas 
company,  who  had  a  coal  conveyor  at  Wapping,  had  caused 
a  nuisance  in  the  neighbourhood  by  allowing  coal  dust  to 
escape  from  their  conveyor.  They  pleaded,  in  extenuation, 
that  they  did  their  best  to  cope  with  the  nuisance  and  to  keep 
the  coal  dust  within  its  proper  Umits;  that  the  air  of  Wapping 
could  not  be  expected  to  be  like  that  of  a  breezy  moor.  It 
was  also  urged  that  they  had  carried  on  business  on  the  site 
where  their  works  now  stand  continuously  ever  since  the 
year  1823.  One  other  defence  was  also  put  forward.  It  was 
suggested  that  the  defendants  were  protected  by  the  Pubhc 
Authorities  Protection  Act,  1833.  But  it  was  in  vain  I  Mr. 
Justice  Shearman  held  that  a  nuisance  had  been  caused  and 
that  the  defendants  were  liable  to  pay  damages. 

This  case  appears  to  point  a  moral  for  electric  lighting  supply 
authorities  who  necessarily  carry  on  the  production  of  elec- 
tricity in  crowded  areas.  If,  in  the  course  of  their  operations 
they  create  a  nuisance,  are  they  liable,  and.  if  so,  to  what 
extent?  They  are  not  excused,  by  statute,  if  they  cause  a 
nuisance.  Their  liability  is  the  same  as  that  of  an  ordinary 
manufacturer. 

There  is  one  plea  advanced  on  behalf  of  the  defendants  In 
the  case  just  mentioned  which  is  often  put  forward  in  these 
cases — namely,  that  the  defendants  had  been  in  the  same 
place  and  done  the  same  thing  for  a  number  of  years.  But 
this  is  no  answer  to  an  action  for  nuisance.  If  Brown  builds 
a  house  next  door  to  Jones's  factory,  from  which  nasty 
odours,  or  disagreeable  noises  are  emitted,  it  is  no  answer  to 
an  action  for  nuisance  for  Jones  to  sa-y  that  Brown  knew 
what  he  was  in  for  when  he  came  to  the  district.  Similarly 
those  who  complained  of  the  coal  dust  from  this  Wapping 
gas  works.  But  there  are  certain  peculiar  forms  of  action 
for  nuisance  to  which  electricity  authorities  are  exposed,  and 
"  product  "  which  is  generated  at  the  station  may  do  damage 
to  premises  and  property  far  away.  For  example,  side  by 
side  along  many  of  the  principal  streets  in  the  City  ofLondon 
there  are  laid  electric  mains,  gas  pipes,  water  pipes,  and 
mains  for  the  corivevance  of  water  undar  hydraulic  pres- 
sure. When  subsidences  take  place  forces  are  let  loose 
which  begin  to  react  one  upon  the  other.  Who  is  liable'.' 
Damage  is  sometimes  done  by  the  bursting  of  a  gas  main ; 
the  effusion  of  gas  into  an  inspection  chamber,  and  the  in- 
evitable   explosion.     Is    the   gas  company   liable'? 

We  may  refer  to  the  case  of  the  Charing  Cross.  West  End 
and  City  Electric  Supply  Co.  v.  London  H.vdraulic  Power  Co.. 
which  was  decided  in  1913.  Ilje  Charing  Cross  Co. 
supply  electricity  in  the  City  of  Loudon  under  a  provisional 
order  which  authorises  them  to  place  their  cables  under  the 
surface  of  the  streets.  They  brought  an  action  against  the 
London  ITydranlic  Power  Co..  who  have  by  statute  the  right 
to  place  in  the  streets  of  the  City  of  London  mains  containing 
water  at  high  pressure  used  to  .supply  hydraulic  power,  and 
alleging  that  water  escaping  from  the.^io  m.iins  damaged  their 
cables,  and  that  it  either  escaped  through  the  defendants' 
negligence,  or.  having  escaped,  was  a  nui.sance  doing  them 
damage,  and  they  claimed  damages.  The  defendants  replied 
that  they  were  not  negligent,  ami  that  in  the  absence  of 
negligence  they  were  not  liable,  especially  as  they  contended 
th.it  the  fractiiros  of  their  mains  were  caused  by  subsidences 
due  to  the  laying  of  the  plaintiffs'  pipes.  This  case  came 
before  Mr.  Justice  Scruiton  (as  he  then  was).  In  giving 
judgment,  on  July  5th.  1913.  he  said  that  the  hydraulic 
company  had  beon  guilty  of  no  negligence  either  in  their 
system  or  its  working.  Tliis  finding  must,  no  doubt,  have 
l)een  gratifying  to  the  hydraulic  company:  but  it  must  havt> 
been  a  little  di.sconcerting  to  find  that  this  favourable  opinion 
notwithstanding,  his  Lordship  felt  bound  to  decide  against 
them  1 

Upon  what  principle  did  he  so  decide?  It  wap  long  ago 
declared  that  any  man  who  brings  anything  on  to  his  land 
which  may  e.scaiT*'  and  do  damage  to  his  neighbours'  property, 
must  keep  it  there  at  his  peril,  and  the  verv  fact  of  its 
escaping  is.  prinui  facif,  evidence  of  negligence.  Tliis  principle 
was  .settled  in  relation  to  water  in  the  case  of  rietcher  v. 
Rylanjs  (18G8.  L.R.  .3  TI.I/.C.  330).  There  the  defendant 
had  made  an  artificial  lake  on  his  e.state.  The  water  broke 
through  and   flooded  certain  shafts  in  a  mine  belonging  to 
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the  plaintili.  The  dofenJant  was  held  liable.  Mr.  Justice 
Blackburn  stated  the  principle  to  be  that  anyone  who  brings 
on  to  his  property  something  which  is  not  naturally  there. 
harmless  to  others  so  long  as  it  is  confined  to  his  own  property, 
but  which  he  knows  to  be  mischievous,  if  it  gets  on  his 
neighbour's  land,  must  keep  it  at  his  peril,  "  and  ought  to  be 
obhged  to  make  good  the  damage  which  ensues  it  he  does 
not  succeed  in  confining  it  to  his  own  property."  It  was 
the  very  essence  of  this  decision  that  the  plaintiff  was  injured 
through  no  fault  of  his  own.  Quoting  Mr.  Justice  Blackburn. 
Lord  Cairns,  in  giving  judgment  in  the  highest  legal  tribunal 
in  England — the  House  of  Lords — said,  at  page  340  of  the 
report;  "  The  person  who.'se  grass  or  corn  is  beaten  do'nn  bv 
the  escaping  cattle  of  his  neighbour,  or  whose  mine  is  flooded 
by  the  water  from  his  neighbour's  reservoir,  or  whose  ci'll.ir 
is  invaded  by  tbe  filth  from  his  neighbour's  privy,  or  whose 
habitation  is  made  unhealthy  by  the  fumes  and  noi.sume 
vapours  of  his  neighbour's  ajkalj  works,  is  damnified  without 
any  fault  of  his  own." 

The  leained  judge  might  have  had  some  diflSculty  in  apply- 
ing the  drKtrine  of  Rylands  v.  Fletcher  to  water  under  hydrau- 
lic pressure  had  it  not  been  for  the  fact  that  the  principle  had 
already  been  followed  in   relation   to  electricity. 

In  the  case  of  Midwood  &  Co.  v.  Manchester  Corporation 
(1905).  "2  K.B.  597,  the  defendant  Corporation  were  empowered 
to  supply  electric  energy  for  lighting  purposes  in  the  City  of 
Manchester,  and  were  accordingly  empowered  to  lay  down 
mains  under  the  streets,  and  were  bound  to  give  a  supply  to 
persons  requiring  it.  Clause  70  of  the  statute  under  which 
thev  worked  provided  that  nothing  in  the  order  should  exone- 
rate the  undertakers  from  any  indictment,  action,  or  other  pro- 
ceeding for  nuisance  in  the  event  of  any  nuisance  being  caused 
bv  them.     A   leakage  of   electricity    occurred    in   one  of   the 


mains  which  fused  the  wire,  and  tbe  fusing  of  the  wire 
caused  the  compoimd  in  which  the  mains  were  laid  to  be 
volatilised.  Large  quantities  of  gas  were  thus  generated  which 
caused  an  explosion  and  set  fire  to  the  plaintiffs'  house.  It 
was  held  that  apart  from  any  question  of  negligence,  the  , 
Corporation  were  liable  for  a  nuisance  by  virtue  of  clause 
70  supra.  'Hie  judge  came  to  this  conclusion  with  evident  re- 
luctance, and  gave  u  di.stinct  hint  that  the  day  may  come  when 
the  use  of  the  highway  underground  for  pipes,  cables,  and 
the  like  will  be  looked  upon  as  ordinary  normal  use.  Tlius  he 
said  towards  the  end  of  his  judgment:  "  But  for  Midwood's 
case,  I  should  have  some  doubt  whether  the  defendant  was 
not  protected  as  a  person  using  the  road,  in  the  ordinary 
way,  and  therefore  not  liable  to  persons  damaged  by  the  user 
unless  his  negligence  was  proved  on  the  lines  of  such  cases 
as  Blake  i\  Woolf  (IS98)  '3  Q.B.  426  and  the  authorities  cited 
therein.  For  [  think  it  in  now  an  ordinary  use  of  a  road  to 
carry  mains  for  water,  ordinary  or  hydraulic,  gas,  and  elec- 
tricity underneath  it,  and  that  there  is  something  to  be  said 
for  the  view  that  all  these  co-licen.sees  take  the  road  subject 
to  the  risks  arising  from  the  ordinary  use  of  the  mains  of 
their  co-users,  so  lung  as  the  latter  are  not  negligent.  But 
this  defence  was  open  in  Midwood's  case,  and  was  not  sanc- 
tioned, and  Section  17  of  the  Act  and  similar  clauses  may 
be  meant  to  exclude  it." 

In  the  result,  therefore,  the  hydraulic  company  have  brought 
a  dangerous  thing  into  the  road,  and  the  dangerous  thing 
has  escaped  through  the  subsidence  of  the  soil.  This  is  just 
how  the  water  escajied  in  Rylands  r.  Fletcher  {supra)  where 
the  defendant  was  held  liable.  It  would  seem  that  in  this 
ia.se  also  the  defendants  are  liable  for  the  amount  claimed 
with  costs.  The  same  measure  of  justice  will  apply  to  the 
plaintiffs  if  their  electricity  escapes  and  does  damage. 


BUSINESS    NOTES. 


Bankruptcy  Proceedings. — T.  Hyde,  electrician,  ISO,  Lon- 
don Road,  Croydon. — Receiving  order  made  August  16th  on 
debtor's  own  iietition.  Finst  meeting  August  •26th  at  132,  York 
Road,  S.E.  Public  examination  October  20th  at  the  County 
Court,  Croydon. 

A.  Lord,  electrical  contractor,  Burnley. — Last  day  for  proofs 
for  dividend  August  31st.  Trustee,  Mr.  C.  H.  Plant,  O.R..  13, 
Winckley  Street,  Preston. 

A.  E.  DiCKi.vsoN  (Crown  Electrical  Co.),  electrical  engineer 
and  contractor.  Ijeeds. — August  3Ist  is  the  last  day  for  proofs 
for  dividend.  Trustee,  Mr.  H.  C.  Bowling,  O.R.,  21,  Bond 
Street.  Leeds. 

A.  KERSH.4W  and  C.  H.  Wood  (Kershaw  &  Wood),  electrical 
engineers  and  merchants,  Dewsburv. — First  and  final  dividend 
of  4s.  in  the  £.  payable  at  1.55,  Norfolk  Street,  Shetfield. 

W.  Hedgecox,  electrical  engineer,  121.  Salop  Street,  Wolver- 
hampton.— First  and  final  dividend  of  Ijd.  in  the  £,  payable 
August  29th  at  the  Official  Receiver's  Office,  30,  Lichfield 
Street,  Wolverhampton. 

Dissolution  of  Partnership. — Maurice  &  Coward,  139,  Ox- 
ford Street,  London,  W.  1.— Mos.^rs.  C.  B.  Maurice  and  H.  \Y. 
Coward  have  di.ssolved  partner.ship  from  6th  inst.  The  busi- 
ness will  be  carried  on  under  the  title  of  Coward  &  Co.  Delits 
will  be  attended  to  by  Mr,  Coward. 

Company  Liquida'tion. — P.  Hcsbaxd,  Ltd. — Meeting  called 
for  September  i9th  at  119,  Finsbury  Pavement.  E.C.,  to  hear 
an  account  of  the  \vin"(]ing  up  from  the  liquidator,  Mr. 
W.  A.   J.   Osborne. 

Receiver  Appointed, — F.  J.  Shenton  &  Co.,  Ltd.— Receiver 
and  manager.  Mr.  H.  \.  .-Vllison,  Kennans  House.  Crown 
Court,  Cheapside,  E.C.,  appomted  August  10th  by  order  of 
the  Court. 

Deed  of  Assignment. — A.  Gray  (Gray's  Electrical  Co.),  9, 
Denmark  Street.  Charing  Cro.ss  Road^  W.C.  2.  Particulars 
of  claims  inu.st  be  sent  to  the  tru.st.ee  (Mr.  \V.  A.  J.  Osborne, 
Balfour  Iliju.s<-',   I-'Sii.sbury  Pavement)  by  September  12th. 

Trade  Announcement. — With  reference"  to  a  recent  an- 
nouncement, the  appointment  ol  the  British  Central  Electrical 
Co.,  Ltd.,  as  agents  for  Messrs.  Richardsons,  Westgarth  &  Co.. 
Ltd.,  relates  only  to  Ixandon,  Midlands,  and  South  Coast. 

Catalogues  and  Lists. — The  Brush  Electrical  Engineering 
Co.,  Ltij.,  Falcon  Works,  Ix)Ughborough,  I^icestershire. — A 
well-produced  brochure  dealing  with  thie  construction  and 
capabilities  of  Brusb-Ljungstrom  turbines  and  alternators. 
Many  illustrations  of  details  are  given,  as  well  as  detail  draw- 
ings. 

The  p.p.  Battery  Co.,  Dtd..  11,  Victoria  Street,  S.W.  1.— A 
folder  illu.strating  and  describing  a  specific  gravity  tester  for 
all  types  of  enclosed  accumulators. 

Dictograph  Telephones,  Ltd..  Aurelia  Road,  Mitcham  Rnad, 
Croydon. — A  descriptive  pamphlet  of  a  new  calling  s.vstem  for 
factories  and  offices. 

Messrs.  Raynrr  &  Heald.,  Ijtd..  Duke  Street,  Derby.— 
Stock  list  of  3-_  and  3-phase  induction  motors  of  from  i  to 
45  b.b.p.— shp-ring  and  squirrel-cage  types. 


Messrs.  Grey  &  Co.,  7,  Market  Place,  Oxford  Circus,  W.L— 
A  pamphlet  advertising  "  Platact  " — a  metal  for  electrical  con- 
tacts. 

Simplex  Conddit.s,  Ltd.,  Garrison  Lane,  Birmingham.— ."^n 
illustrated  pamphlet  dealing  with  the  "  Terra-Grip  "  con 
tinuity  system  tor  conduit  installations. 

Messrs.  Belling  \-  Co.,  Derby  Road,  Edmonton,  N.18.— .A 
number  of  illustrated  pamphlets  dealing  with  "  Belling  " 
cooking  and  heating  appliances. 

Messrs.  J.  &  \\.  B.  Smith,  Ltd.,  15-23,  Farringdon  Road, 
E.C.I. — Catalogue  No.  151,  a  price  list  of  switches,  fuses, 
adaptors,  ceiling  roses,  tiexible  wires,  cables  and  other  elec- 
trical accessories.  • 

Messrs.  F.  A.  Wilkinson  &  Partners,  Ltd.,  Hatfield. 
Herts. — A  small  brochure  describing  automatic  high-speed 
wind  dynamos  [vide  Elec.  Rev.,  April  29th,  1921,  p.  545). 

Messrs.  Anderson,  Boyes  &  Co.,  Ltd.,  Flemington  Elec- 
trical Works,  Motherwell. — A  profusely-illustrated  catalogue  of 
mining  type  ironclad  switchgear,  lighting  fittings,  &c.,  of  com- 
pact and  robust  design. 

The  New  Rotoplunge  Pump  Co.,  Ltd.,  24,  Broadway, 
S.W.I. — A  number  of  illustrated  and  priced  lists  dealing  with 
■■  Rotoplunge  "  pumps  and  pumping  sets  for  hand-operation 
and  various  types  of  drive. 

Mktropolitan-Vickers  Electrical  Co.,  Ltd.,  20,  Brazenni,.- 
Street,  Manchester.— Circular  No.  1790/1,  an  illustrated  des- 
cription of  motor  equipments  for  main  rolling  mill  drives. 

For  Sale. — By  diiection  of  the  Disposal  Board,  Messrs, 
King  &  Chasemore  will  .sell  by  auction  on  September  22nd,  at 
Southwick,  Sussex,  electrical  plant  and  machinery,  including 
motors,  rotary  converters,  electric  winches,  cranes.  Sec. 

.\ldershot  Urban  District  Council  Electricity  Department 
invites  offers  for  one  4-cylinder,  135-kW  Carel-Peeble?  Diesel 
set. 

By  direction  of  the  Disposal  Board,  Messrs.  Geering  and 
Col.ver  will  sell  by  auction,  at  Harty  Ferry  Factory,  Faver- 
shain,  on  September  14th  and  15th,  electrical  equipment  con- 
sisting of  electric  generators,  motors,  dynamos,  lifts,  pumps, 
&c.,  and  on  Sf'pti-nilu'i'  l.'>th  and  following  days,  at  the  Royal 
Dockyard,  WooKvicb,  Mi-ssrs.  L.  I'^armer  &  Sons  will  offer 
by  auction  plant,  machinery,  electrical  equipment,  telegraph, 
telephone,  and  wireless  stores.  Full  particulars  are  given  in 
our  advertisement  columns  in   this  issue. 

By  order  of  tbe  Disposal  and  Liquidation  Commission, 
Messrs.  Fuller,  Hor.sey,  Sons  &-  Ca.s.scll  will  offer  by  auction 
on  September  20th,  at  Greenwich,  chemical  plant  and  machi- 
nery, iSrc. 

Fusion  of  Swedish  Telephone  Manufacturing  Concerns. — 
According  to  Svenek  Handehtidningen,  the  (^edergren  Co.  will 
hold  an  extraordinary  meeting  on  Augu.st  30th  regarding  the 
fusion  with  the  T/.M.  Ericsson  Co.  at  which  it  will  be  pro- 
po.s<>d  that  the  agreement  be  accepted.  Although  the  agree- 
ment was  rejected  on  June  17th,  it  is  stated  that  many  of  the 
opposing  shareholders  have  changed  their  opinions  regarding 
tha  real  position  of  the  r,.M.  Ericsson  Co.  If  the  agreement  is 
approved  one  share  of  the  Oedorgren  Co.  will  probably  be  ex- 
changed for  each  ten  shares  in  the  Ericsson  concern. — Reuter'a 
Trade  Service  (Stockholm). 
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Miners'  Conference  and  F.B.I. — We  have  received  the 
followiug  cominuiiiciition  from  the  Federation  of  Britisu  In- 
dustries :  — 

"  At  the  Miners'  Conference  at  Llandudno  on  Friday  last, 
Mr.  Gavan  DulTy  was  reported  generally  in  the  Press  as 
having;  said  that  the  Federation  of  British  InchisiJirs  IkmI  .iTd 
.of  their  iiiciiilicrK  in  the  Ilou.ie  of  Commons-  fhi^  rn'iiii,  in 
his  (ipiriioii,  piisscssinfi  complete  control  over  tlir  (  inMiinnfiit. 
Stat^'Mients  of  this  kind  have  hcen  made  hy  responsihle  labour 
I.Milcis  in  every  part  of  tlie  country,  though  without  the 
slightest  foundation.  It  seems  necessary,  therefore,  to  correct 
an  error  whicli  sucli  a  large  nmnher  of  Labour  pul)licists 
are  making.    The  facts  can  be  clearly  stated  as  follows:  — 

"  Tlie  Federation  of  Britisli  Industries  takes  no  part  in 
politics  whatever,  and  has  never  at  any  time  supported  or 
worked   for   Parliamentary  candidat<'S. 

"  It  hapiiens  in  the  ordinary  course  of  events  that  ther<> 
are  between  70  and  SO  Members  (if  Parliament  who  are  con 
nected  with  (Irins  which  are  members  of  the  FediMatiiai.  but 
in  no  single  instance  can  it  he  .said  that  the  Fedeiation  hail 
any  p:u-t  in  the.se  being  eUK'ted." 

International  l:\hihition  in  Brazil  Next  Year. — The  Cen- 
tenary of  the  Independence  of  Brazil  will  he  celebrated  at 
liio  de  .laneiro  in  the  autmnn  of  next  year.  In  connection 
uith  the  celebrations  there  will  he  an  extensive  Brazilian 
National  Exhibition,  and  also  an  International  Exhibition. 
.'\  number  of  nations  have  been  invited  to  participate,  and 
many  of  them,  it  is  understood,  have  already  accepted  the 
invitation.  The  celebrations  will  be  on  a  magnificent  scale, 
and  will  inchule  an  international  naval  display.  It  is  quite 
certain  that  it  will  be  largely  attended  by  the  peoples  of  all 
the  South  American  States,  and  shoidd  all'ord  an  unusual 
opportunity  for  those 'interested  in  t]-ade  with  Brazil  to  develop 
their  business.  The  social  atmosphere  in  Brazil  is  said  to  be 
most  favourable  towards  the  British  Empire.  The  friendship 
is  the  re.sult  of  long  association  and  the  vast  British  interests 
which  have  been  developed  in  Brazil  over  a  long  period  of 
years,  notably  in  connection  with  their  railways.  It  is  calcu- 
lated at  the  present  time  that  there  is  nearly  300  millions 
of  British  capital  invested  in  the  country  which  at  the  same 
time  is  being  subjected  to  intensue  propaganda  by  rival 
nations.  It  is  probable  that  official  participation  by  the  Em- 
pire will  be  decided  upon  at  an  early  date.  Owing  to  the 
limitations  of  space  available  for  the  election  of  national 
pavilions  such  participation  fortunately  need  not  entail  very 
nnich  expenditure,  but  while  it  affords  opportunities  for  colk'c- 
tive  exhibits  on  behalf  of  the  various  nations  of  the  Empire, 
and  of  those  maJiufacturers  and  conunercial  bodies  most  in- 
timately interested,  it  is  insutiicient  to  provide  space  within 
the  national  pavilion  for  individual  exhibits  of  British  firms. 
It  is  uiiderst<iod,  however,  that  space  for  these  is  available  to 
the  extent  of  some  KXl.OOO  superficial  feet  on  adjoining  quays, 
and  that  it  may  be  found  possible  to  provide  space  within 
the  city  itself  for  exhibits  to  be  made,  in  the  opinion  of  the 
British  Chamber  of  Commerce  in  Brazil  the  opportunity 
afforded  to  British  manufacturers,  not  only  of  the  United 
Kingdom  but  of  the  whole  Empire,  is  a  unique  one,  and  should 
not  be  lost  sight  of.  The  exhibition  will  open  .some  time 
early  in  Se.ptemlier,  19'2'2,  and  it  is  hoped  that  full  information 
may  U'  available  at  an  early  date. 

New  French  Companies. — A  new-  comp.-my  1ms  lately  been 
formed  in  I'aris  (57,  Rue  Pierre  Charron)  \vith  a  capital  of 
:is,(KKJ.o:iO  fr.,  and  the  fitle  La  Sociiite  Union  Hydro-Electrique 
L.M.E. 

There  has  been  formed  at  Grenoble  ('27,  Rue  de  Turenne) 
the  Societe  1  lydro  <'lectrique  de  la  Bas.se  Romanche  with  the 
object  of  developing  waterfalls  in  the  Department  of  the  Isfere, 
and  more  especially  those  on  the  right  bank  of  tln'  Komanche. 
The  construction  of  one  or  several  geueiatm^  works  is  in  con- 
templation. The  capital  of  the  company  is  l.lNiil.OOO  fr.  in 
600  shares. 

At  Levallois-Perret  (Seine)  has  been  formed  into  a  company 
the  Etablissements  Paul  G-adot  with  a  capital  of  '2,t;00.(KKI  fi'. 
in  .5flO  shares,  1,400  of  which  are  allotted  to  M.  Bertrand 
Parouty,  as  liciuidator  of  the  former  concern  of  tlie  same  name. 
The  company's  operations  are  the  manufacture,  sale,  and  in- 
stallation of  electrical  apparatus  of  all  kinds. 


The  Engineering  Wages  Ballot. — The  results  in  the  balK 
vote  amongst  the  engineering  and  kindred  unions  mi  the  pri 
po.sed  wages  reduction  hav<'  been  dUiriaily  issued  to  membei 
as  foUow's :  — 


Amalgamated  Engineering    Unions 

Affiliated  Societies         

National  Union  of  Foundry  Workers 

Societies  affiliated  to  I'Vderation  of  General 

Workers  


In  favour. 

71,863 

43,01(; 

17,!1Si1 


42,'278 


Against. 

63,(;'24 

21,3!)4 

5,'24l 

18,710 


17;-). 14,5      108,9tin 
Majority  in  favour  of  acceptance,  i\i\MCi.— DaiJji  Disimtcli. 

Book  Notices. — "  .Some  Notes  on  the  .\iipliialion  of  Oil 
Fuel  to  Steam  Boilers.  .luly.  11)21."  (II  pp.)  Manchesti'r  : 
Taylor.  Garnett,  Evans  .V  Co.  (for  the  Manchester  Steam 
T'sers"  As.sociation). — This  pamphlet  describes  in  some  detail 
the  advantages  and  disadvantages  of  the  adaptation  of  coal- 
fired  boilers  to  oil  fuel. 

A  new  arrangement  has  been  adopted  in  the  1'J'21  issue  of 


the  I'Jlnctriinan  annual  tables  of  electricity  undertakiogB 
(Ix)ndon  :  Bonn  Bros.  Price  10b.  net).  Insteail  of  the  tabular 
form,  the  particulars  of  each  undertaking  are  given  separately; 
there  is  much  to  he  said  for  this  system,  as  tracing  details 
across  two  pages  oft^-n  leads  to  errors.  The  details  of  generat- 
ing and  steam-raising  plant,  omitted  during  the  war  (leriod, 
have,  been  restored.  Some  information  regarding  oil-burning 
apparatus  installed  recently  by  .several  undertakings  alsfi 
app(-ars. 

"  Tlie  Electrical  Power  Engineer."  Vol.  III.  No.  2.  August. 
]i)'2l.  Price  4d. — Containing  an  instalment  of  a  pajx-r 
"  l''actors  Affecting  Power  Station  Bflioiency."  by  .F.  N.  \\aite, 
A.M.I.E.E.,  and  notes  on  recent  happenings  in  the  profession. 
"The  Mining  Electrical  Engineer,"  Vol.  II,  No.  II.  August. 
li)2l.  Manchester:  .\ssociatioii  of  Mining  Electrical  Engi- 
neers.— The  .siH'cial  articles  include  :  "  Early  Electric  O^ial- 
Cutters,"  by  E.  Kilburn  Scott;  "  Submersible  Electric  Motors 
for  Mines'  Pumps,"  bv  .A.  .1.  Rainsev;  and  "  Tests  on  a  Large 
Turbo-alternator,"  by  \V.  D.  Wheide'r 

"  .loitniiil  of  the  American  Institute  of  Electrical  Bngineers," 
Vol.  XL,  No.  8,  August,  19-21.  New  York:  Tlie  Institute.- 
The  following  papers  are  included  :  "  Electric  Propulsion  of 
Ships,"  hy  \V.  E.  Tliau ;  "On  the  Equivalence  of  the  Two 
Theories  of  the  Single-pha.se  Induction  Motor,"  by  V.  Karape- 
toff;  "  Voltage  Regulation  and  Insulation  for  Large-power, 
T/ong-distance  Ti'ansmi.ssion  Systems,'  by  F.  C.  Baum ; 
"  Dimensions  and  Output,"  by  Lawrence  E.  Widmark;  "  .Ad- 
vances in  the  Art  of  Waterwheel  Design  and  S<'ttings."  bv 
W.  M.  White;  and  "  Electrical  Terminal  I'acilities,"  hv  C.  R. 
McDowell. 

"  Fiiwnrinl  Tiiiirn  Income  Tax  Guide."  By  H.  W.  Palmer. 
1921  edition.     London:   Financial  Times.    Price  Is.  net. 

"  Electrical  Tiansmission  of  Energy."  By  W.  M.  Thornton. 
Pp.  xii-t-110,  figs.  49.  London  :  Sir  I.  Pitman  &  Sons.  Price 
2s.  Gd.  net. 

Holidays. — Messrs.  E  Brook.  Ltd.,  Empress  \ynrks,  Ilud- 
dersfield,  announce  that  their  works  and  offices  will  be  closed 
from  September  3rd  to  September  10th  inclusive,  for  the  annual 
holidays  and  stocktaking. 

Electric  Locomotives  for  Japan. — The  Wcslinofiou.'ie  Elec- 
tric International  Co.  has  received  from  the  Imperial 
Government  of  .lapan  an  order  for  tw'o  electric  freight  loco- 
motives to  he  used  in  service  in  the  neighbourhood  of  Tokio. 
Tliese  locomotives,  which  will  weigh  fi2  tons  and  have  a  capa- 
city of  1,(HX)  h.p.  each,  will  operate  on  the  l,.50(.l-volt  direct- 
current  system.— 7iV'»'cc'.s  Trade    Service    (New  York). 

The  Engineering  and  Steel  Trades. — Authorities  .speak  of 
an  approachuig  revival  of  the  Sheffield  steel  trade. 

Tlie  new  steel  works  of  Messrs.  Baldwin  at  Port  Talbot  will 
be  opened  shortly.  Orders  for  17,000  tons  of  rails  are  said 
to  have  been  received. 

At  Lincoln  the  position  of  the  engineering  trade  has  ahready 
improved,  a  number  of  important  export  orders  for  wagons, 
locomotives,   &c.,  having  been  booked. 

There  is  also  renewed  activity  in  connection  with  the  Wast 
furnaces  of  the  Cleveland  district. 

Electrical  Supplies  in  South  Africa. —  The  Smith  African 
Mining  and  Enginecrinn  Jonrnal  (Johannesburg),  in  its  issue 
of  July  30th,  says:  Trading  in  electrical  goods  in  town  and 
country  remains  pretty  much  the  same;  little  activity  is  being 
shown  generally,  and  apart  from  the  usual  repair  work  there 
is  not  much  life  in  this  section.  Nor  does  the  acknowledged 
inadequacy  of  the  jire.sent  jxiwer  station,  together  with  the 
very  subdueil  scale  of  operations  in  the  building  trade,  justify 
any  promised  improvement  in  the  immediate  future.  .\s  re- 
gards lamp  prices,  these  are  declining,  and  have  already  gone 
down  about  10  per  cent.  Other  lines  remain  without  quotalde 
change.  Electrical  wares  from  Britain  are  arriving  steadily, 
with  no  present  alteration  in  prices,  but  the  ten<lency  in  con- 
.seipience  of  the  termination  of  the  coal  strike  is  towards  lower 
levels,  which  may  be  felt,  it  is  thought,  sometime  next  month. 
Continental  goods  show  no  material  change,  but  are,  as  pre- 
viously ixiinted  out,  coming  on  to  the  market  at  prices  much 
below   British  manufactures. 

The  National  Bank  of  South  Africa  reports  that  German 
competiti<m  in  South  Africa  has  restarted  in  electrical  machi- 
nery and  electrical  articles.  Continental  manufactures,  it  is 
said,  are  being  offered  at  20  per  cent,  less  than  Engli.sh  prices. 
and  in  many  ca.st\s  50  per  cent,  cheaper,  but  the  business  in 
the  market  is  inconsiderable  as  building  trade  operations  are 
(lepres.si'd. 

An  Indian  Steel  Contract.— .\ccordins;  to  a  Bonibav  Press 
dispatch  (Exchange  Telegraph  Co.)  appearing  in  the  London 
papers  the  fall  in  prices  of  st<vl  is  reflected  in  the  tender  for 
the  suppiv  and  laying  of  10.")  miles  of  water  main  in  Bombay. 
The  lowest  tender  was  that  of  Messrs.  Braithwaite,  of  Calcutt;i, 
which  was  approximately  '2.56  lakhs  of  rupees  (.i'LtMO.tHKt).  'ITie 
fact  that  the  steel  to  ht^  u.sed  is  English,  makes  the  acceptance 
of  the  tender  of  special  interest.  It  was  expected  that  .\merican 
steel  makers  would  be  in  a  position  to  quote  comjietitive  rates, 
but  the  four  tenders  received  varied  between  377  lakhs 
(t'2.52l).0(H))  and  (!09  lakhs  (-ei.OoO.tXX)).  The  successful  ten- 
derers are  said  to  be  backeil  hy  Dorman,  Long  it  Co.  The  next 
lowest  tender,  that  of  Sir  John  Jackson,  was  350  lakhs 
(.i''2,a'i3,(KK)).  The  dispatch  adds  that  "  the  result  of  the  in- 
vitation of  tenders  ia  regarded  as  a  triumph  for  English  manu- 
facturers." 
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Czecho^Slovakia. — The  Customs  TAinrF. — Owing  to  the  re- 
vision of  the  various  (Justoms  agreeiueuts  between  Czecho- 
slovakia aud  otlier  countries  all  goods  impoited  into  Czecho- 
slovakia will  henceforth  be  subject  to  the  general  Customs 
tariff. — Hcuter's  trade  Service  (Plague). 

Prices  Reduced. — The  Autonialic  Telephone  Manufactur- 
ing Co.,  Ltd.,  of  Liverpool,  ha.s  recently  made  considorahio 
reductions  in  the  prices  of  its  "  Xcel  '"  heating  aud  cooking 
appUauces. 

American  Steel  Workers'  Wages. — The  United  States  Steel 
Corporation  announces  that  in  view  of  the  low  selling  price 
prevailing  for  steel,  another  reduction  will  be  made  in  wages 
for  day  labour  from  37  cents  to  3(1  cents  an  hour. — Heutci's 
Trade  Service   (New   York). 

Syria. — In  the  course  of  a  report  on  the  trade  of  Syria 
(wit'li  si>ecial  reference  to  Beyrout)  for  1920,  H.M.  Consul- 
General  at  Beyrout  mentions  that  two  of  the  three  public 
utility  undertakings,  the  Traiiiway.s  Co.  and  the  Electric  Light 
Co.,  give  cause  for  complaint.  The  former's  service  is  ineffi- 
cient, the  rolling  stock  requires  renovation  and  the  lines  relay- 
ing. Tlie  Electric  Light  Co.'s  power  station  is  inadequate,  so 
that  the  Ughting  of  Ixitli  of  the  streets  and  of  private  bouses 
is  very  poor.  The  Gas  Co.,  never  a  very  prosperous  concern, 
has  a'ased  to  function.  It  ha.s  just  been  invited  to  carry  out 
the  term.s  of  its  concession  within  six  months,  failing  which 
it  will  lose  it. 

There  is  nothing  definite  to  report  as  to  the  project  ior 
building  a  port  at  Alexandietta,  but  it  will  be  realised  in  course 
of  time,  liiere  .are  some  .schemes  under  discussion  for  obtain- 
ing electric  power  from  streams  in  the  Lebanon.  A  beginning 
has  been  made  with  one  such  scheme  at  the  Nahr  Ibrahim, 
north  of  Beyrout.  l>ut  it  has  made  little  progress. 

Tliere  is  a  vast  amount  of  reconsti-uction  and  development 
to  be  done  in  Syria  by  the  French  to  whom  the  mandate  has 
been  given.  The  ditljculties  are  great  and  the  complete  re- 
organisation of  the  country  will  entail  a  large  outlay  of  money. 
With  the  terms  of  the  mandate  not  yet  deliiiitely  approved. 
and  the  settlement  of  the  country  not  yet  completely  effected, 
no  striking  developments  can  at  one©  be  expected,  but  progress 
if  slow  will  undoulitedly  be  sure. 

Leeds  Tramways. — The  seventeenth  annual  sports  festival 
of  the  Leeds  Tramways  Employes'  Social  and  Athletic  Club 
t<xik  place  at  Headingley  on  .Vugust  17th.  in  the  iiresence  of 
a  gathering  of  between  two  and  three  thousand  spectators. 
The  prize  list  amounted  to  about  i'J'Jd,  and  the  events — for 
which  there  were  many  entries — included  running,  walking. 
and  cycling  races,  most  of  which  were  open  to  entrants  from 
other  towns'  tramway  services.  Music  was  provided  by  the 
I>>eds  Tramways  B.and.  Tlie  Lord  Mayor  and  Lady  Mayoress 
and  many  members  of  the  City  Council  and  Tramways  Com- 
mittee were  present. 

Miners'  Unions. — The  National  F.ngincmen,  .Stokers'  and 
Electrical  'IVades  Union  has  applied  for  affiliation  to  the  South 
Wales  and  Monmouthshire  Mechanical  and  Surface  Workers' 
Union,  as  the  Colliery  Enginemen  and  Stokers'  Association 
has  lieea  reijaraed  on  its  secession  I'ldjii  the  South  Wales 
Miners'  Federation. 

Wages  in  the  Contracting  Industry. — A  ballot  vote  is 
being  taken  of  niemliers  of  the  Electrical  Trades  Union  as  to 
the  acceptance  or  otherwise  of  a  slidiug-scalc  basis  of  remunera- 
tion for  members  employed  on  contracting  work.  The  index 
figure. of  1.50  will  represent  is.  3d.  Jier  hour,  and  for  each 
variation  of  three  points  in  the  cost  of  living  a  corresponding 
increase  or  reduction  in  wages  will  be  made,  if  an  affirmative 
vote  is  recorded. — Daily  Hrndd. 

American  Steel  Production The  li.ijurcs  relatin.t!  to  elec- 
tric furnace  steel  for  last  year  are  jiarticularly  interesting  as 
showing  the  marked  advance  this  process  has  made  in  the 
United  Stat<"s.  During  the  year  a  total  of  l.^o.lOO  tons  of 
electric  steel  was  cast,  as  compared  with  IIL-tIO  tons  for  the 
previous  year  and  10.S,29'>  tons  during  1918.  An  increase  of 
4.3.G8()  tons  is  thus  shown,  representing  an  improvement  of 
39.18  jier  cent,  on  the  last  yc^ar's  figures,  and  it  may  be  iiotid  . 
that  the  total  electric  steel-casting  production  during  lO'Ji 
waa  only  a  Jew  tons  short  of  the  total  outjjut  (jf  the  rnit<Ml 
States  to  the  beginning  of  1918,  and  was  actually  nearly  4'2 
jwr  cent,  of  the  total  electric  st<'el  jiroducticin  of  the  States  up 
to  the  end  of  J9I9.  It  m.ay  be  noted,  further,  that  the  output 
of  electric  steel  1.1st  year  was  only  ").(i'18  tons  less  than  the 
record  production  of  Bessemer,  which  was  during  19IM.  add 
.'i<i.21ii  tons  in  exce.s.s  of  the  J920  Bessemer  figures. — 7'/if  Tiiiii'x 
TrihU  Svpjileincnt. 

German  Pre=war  Debts ^The  allention  of  British  sub- 
jects resident  in  this  country  wlio  have  pre-war  debts  owing 
to  them  from  branches  outside  Germany  of  German  under- 
takings wliose  hr'a<l  office  is  in  Germany,  is  drawn  to  the  fact 
tliat  apart  from  their  remedy  against  the  branch,  they  mny 
be  entitled  to  claim  payment  alternativelv  from  the  head  office 
through  the  Enemy  Debts  Clearing  Office.  In  the  event  of 
there  being  any  doubt  as  to  recovery  of  such  debts  from  the 
branch.  Briti.sh  creditors  will  be  well  advised  to  file  a  claim 
against  the  he;id  office  with  the  Enemy  Debts  Clearing  Office. 
Cornwall  IIouw--.  lw^>ndon.  S.E.  1.  It  is  essential,  however,  that 
any  such  claims  ."hould  be  received  by  the  Clesring  Office 
before  September  30th. 


Agency  Arrangements  in  Constantinople.^Despite  the  de- 
pression and  uncertainly  wliich  murk  conditions  in  Cou- 
stanlmople,  there  arc  points  Worth  examination  in  the  report 
which  the  Department  of  Overseas  Trade  has  just  issued 
regarding  trade    and  industry  in   Turkey. 

Many  of  Britain's  competitors  uave  either  resumed  activi- 
ties or  paved  tlie  way  lor  their  resumption.  For  example, 
American  firms  aud  corporations  which  were  totally  uukuown 
in  Turkey-  in  pre-wai'  days  have  now  established  branches 
or  have  appointed  agents.  Italian  competition,  too,  has  to 
be  met,  as  elsewhere  ui  the  Urient.  oumg  to  tin-  advantage 
of  geographical  position,  combined  with  an  efficient  merchant 
deet. 

Before  entering  into  commercial  transactions  with  firms 
in  'i\irkey,  of  which  the  British  manufacturer  has  no  know- 
ledge, he  should  invarial)ly  make  inquiries  either  from  the 
banks  or  the  Consulate  as  to  the  integrity  of  the  firm  in 
question.  There  have  been  numerous  cases  during  the  current 
year  of  bands  of  swindlers  who  by  their  ellrontery  have  pulled 
oil    successfully    various   commercial   swindles. 

A  number  of  British  firms  have  appoiuteil  agents  and  repre- 
sentatives in  Constantinople  and  Smyrna,  and  a  largo  portion 
of  these  are  of  foreign  and  in  some  cases  of  formerly  enemy 
nationality,  A  Greek  agent  is  liable  to  be  called  up  for 
military  service,  and  exemption  is  imiwssible.  Stress  cannot 
be  too  strongly  laid  on  the  inadvisability  of  appointing  any 
other  than  a  British  subject  as  a  representative.  Cases  have 
been  reported  of  agents  of  foreign  extraction  obtaining  repre- 
sentation of  a  British  firm  at  the  same  time  as  of  a  fii'm 
of  their  own  nationality,  purely  for  the  purpose  of  interfering 
with  the  former's  sales.  Largely  owing  to  Russian  influence 
in  Constantinople  adverti-sing  has  become  widespread.  In  pre- 
war days  this  science  was  in  its  infancy  in  the  country. 
There  are  now  numerous  daily  papers  and  weekly  reviews,  in 
which  printed  advertisements  can  be  displayed  to  advantage, 
and  in  addition  the  whole  town  is  covered  with  posters  of 
all  types  of  advertisements.  Tlie  letterpress  should  be  in 
French,  and.    it  possible,  Turkish. 

Applications  for  British  Trade  Marks. — Apjiended  is  a 
summary  of  the  recent  applications  for  British  trade  marks 
in  respect  of  goods  and  productions  connected  with  the  elec- 
trical trades  and  industries. 

Sparta.— No.  404,410,  Class  8,— Electric  batteries.  Fuller's 
Fnited  Electric  Worksj  Grove  Koad,  Chadwell  Heath,  Essex. 
May  2tlth,  1921. 

Armalux. — No.  414,755,  Class  8. — Electric  primary  batteries, 
electric  wet  and  dry  cells,  &c.  Arma  Manufacturing  Co,, 
ijtd.,  2a,  Yonge  Park,  Seven  Sisters  Road,  London,  N.  4.  April 
29th,  1921. 

J.  Skinderviken. — No.  416,151,  Class  8. — Electrical  sound 
transmi.ssion  instruments.  .Johan  Skinderviken,  3,  Colosseum 
Terrace,   Ixindon.    N.W.  1.     June  loth,   1921. 

The  Drurion  (lettering  and  design). — No.  415,35'2,  Class  13.— 
Electric  lamps,  switches,  sparking  plugs,  connections,  and 
other  like  electrical  accessories.  J.  M.  Ukiou  and  C.  \\ . 
Drury,  trading  in  co-partnership,  Holborn  House,  22,  Gray's 
Inn  Road.  Lond(jn,  W.C.     May  27th,  1921. 

lingiiieering   Employment  in  India. — .\s  we  so  frequently 

receivi'  po.stal  inquiries  regarding  the  chances  of  obtaming 
employment  in  overseas  countries,  it  may  be  of  interest  to 
some  of  our  readers  if  we  quote  from  a  letter  recently  written 
to  Indian  Industries  and  Power  by  Mr.  Liugh  W.  Brady,  as 
secretary  of  -  the  Institution  of  Engineers  (India),  on  the 
subject  of  engineering  employment  out  there.  He  says  :  "Ac- 
counts of  the  hardships  of  the  ex-service  men  now  out  of 
employment  in  large  numbers  in  India  are  appearing  in  the 
Press.  Many  of  the  men  are  said  to  be  trained  engineers. 
Any  such  writing  to  me  may  have  their  names  entered,  free 
of  all  obligation,  in  the  emplo.vment  register  maintained  by 
the  Institution  of  Engineers  (Iiuha).  Apphcant.s  for  registra- 
tion should  ((()  state  'nationality  aud  date  of  birth,  (6)  give 
particulars  of  education  and  of  engineering  training,  (c)  give 
a  synopsis  of  career,  including  experience  in  II. M.  Forces 
and"sinc<'  demobili.sation,  [d]  send  copies  only  of  testimonials, 
(c)  slate  class  of  , engineering  work  desired,  and  (f)  not  call 
at  this  office  (Pos't  Box  (if)9,  Calcutta)  unless  requested  to  do 
so.  It  is  not  cnnsidcred  likely  that  engineering  employment 
can  be  found  for  any  large  number,  but  efforts  will  be  made 
to  put  really  well-trained  engineers  or  engineering  subor- 
dinates in  touch  with  suitable  vacancies." 

The  editor  a<lils  a  foot-note  to  the  letter  stating  that  Mr. 
Brady  bus  now  been  appoiiit<^d  Inspector  of  Factories  of  Beluu- 
and  (Jri.ssa,  but  lettci's  to  him  or  to  tin-  Instilution  ol  En- 
gineers will  receive  prompt  attention. 

An  HIeclrical  Demonstration  at  Bournemouth.  —The  Bi  i- 
tish  lOlectrical  l)(!velopmcnt  Association  informs  us  that  Mr, 
E.  Brontman.  of  Parkstone,  has  arranged  to  give  a  lecture 
and  demonstration  on  October  .5th  at  St.  Peter's  Hall,  Bourne 
mouth.  -\  number  of  prominent  firms  ol  electrical  manu- 
facturers and  contractors  are  participating.  An  additioiiiil 
attraction,  a  "  wireless  "  concert,  is  being  arranged  with  the 
aid   of  the  Miirconi   Scientific   Instrument  Co.,   Ltd. 

Reval  Port  Improvements. — The  Port  of  Reval  is  beini^ 
enlarged  to  the  utmost  extent,  and  all  modern  improvemen I  • 
are  being  introduced  in  order  to  facilitate  trade  with  Russia 

— Hr-ufcT. 
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Iiiquiries. — The  names  and  addresses  of  makers  of  ma- 
chines lor  winding  the  cores  of  magneto  armatures  are  re- 
quired. TIjc  type  needed  has  a  hund-diiveu  spindle,  and  is 
capable  of  holdmg  different  siijes  of  magneto  cores.  It  is 
also  fitted  with  some  sort  of  reversible,  geared,  npiral  drum, 
or  a  moving  arm,  to  guide  the  wii-e  on  to  the  drum.  A 
counting  attacliment  is  an  e.\tra  re8nement  which  ran  always 
be  fitted  iifterwards. 

The  name  of  the  makers  of  an  eloetrie  eurling  ircn  bearing 
the  letters  "  S.U.IJ.G."  in  the  four  quiidrnnts  of  a  circle, 
is  required. 

Rectifiers  for  the  Chemins  de  fer  du  Midi. — V'o  learn 
that  in  inimeetinn  with  tli<>  rleetnlication  of  the  above  railway 
tbe  S<]c-irli''  .VnonyuK-  Jimwn,  Jinveii  et  Cie  (the  Swi.ss  l^louse 
uf  l'(]\\er  H^'ctiliers,  Ltd.)  lia.s  reeeiitly  seeure'd  an  iiuportanl 
uiintract  for  the  complete  equiimu'ot  of  the  five  sub-slalions  <if 
I'au,  l.ourdes,  Tarbes,  Monticjeau,  and  Lannemezaii  with 
mercury  arc  rectifiers.  The  euntract  comprises  in  all  sixteen 
■l,'2fi<f-k\V  rectifier  sets  to  oinjate  at  a  d.c.  pressure  of  J.;"i.-5 
Volts.  Each  set  con.'si.'^ts  of  a  sm},'le  main  transformer  supplying 
two  high-pri'ssure  rectillers  in  parallel.  The  primary  supji'v 
will  be  tlin'e-|ih:ise  .it  lid, mill  volts  and  a  periodicity  of  50  cycles. 
Ever\  thiny  froiii  the  hi^;h  pressure  to  the  d.c.  side  is  included 
in  the  eontrac-t.  The  overload  capacity  for  which  the  rectifiers 
are  being  designed  is  50  per  cent,  for  two  hours  and  "iOU  per 
(■ent.  for  five,  minutes.  The  progress  made  during  recent  years 
with  this  class  of  plant  is  very  marked,  something  like  Kin 
indi\i(hial  ei|uipiiieiits  biin;^  either  installed  or  in  hand.  They 
ciMuprise  roughly  .'Uil  sepaiate  rectifiers  giving  a  total  capacity 
!.f  aliniit  KKI.IKIO'  k\V. 

Hngineering  in  China. — The  North  China  Tung  Chi  Kn. 
guieeiing  .'Vdmiuistratiou  lias  been  registered  by  the  Ministries 
•  of  tho  interior  and  of  Agriculture  and  Uommerce. 

Catalogues  Wanted. — ^Mr.  L.  Henshaw,  the  electrical  en- 
.gineer,  I'ublic  Works  Department.  Madras,  Jndia,  wi.shes  to 
receive  price  fists  from  suppliers  of  electrical  machinery,  fit- 
tings, and  accessories;  ptiwer  plant  up  to  .j(XI  k\V ;  and  house 
fighting  sets. 

Messrs.  H.  Wogan  &  Co.,  71,  Stockport  Road.  .Ardwick, 
Manchester,  want  catalogues  of  electric  novelties,  flash  lamp 
ca.ses,  torches,  and  refills. 

The  iJiroctor  of  New  Zealand  Hospitals  is  anxious  that 
equipment  and  supplies  for  those  ho.spitals  shall  be  obtained 
from  the  f'nited  Kingdom,  and  be  has  applied  to  H.M.  Trade 
Conunissioner  at  Wellington  for  assistance  in  obtainuig  cata- 
logues from  our  manufacturers.  .Vuierican  firms  are  notice- 
ably enterpi'ising  in  this  respect,  and  we  hope  that  British 
liiins  making  a  speciality  of  electro-medical.  X-ray,  and  ntber 
nUlIi  equipnient  will  forward  their  catalogues,  Ac.  in  diipli 
■  aie,  direct  to  ll.M.  Trade  Cumniissinner.  P.O.  Box  awi. 
Wellington,  X.Z.,  tor  transiiiissiun  lo  the  New  Zealand  Health 
1  )epartment. 

New  Indian  Company. — The  tiodhia  Electricity  Co.  is 
tbe  iKiiiie  (if  a  new  undertaking  which  has  lately  been  formed 
m   Sbabpur,  Ahijiedabad,   with   a  capital  of   1,(1011,(1110   rupees. 

Calcutta  Motor  Show. — The  Calcull.i  Mmur  .Show  will 
U'  held  from  iJecember  19tli  to  "i-lth.  ft  will  not  be  c.pen 
to  exiiihits  from  enemy  countries. 

Birmingham  Trade, — Our  Birmingham  correspondent 
writes:  "  i'be  condition  of  the  Birniingliam  electrical  industry 
shows  a  little  more  animation  than  recently,  and  while  there 
is  a  good  deal  of  short-time  working,  better  hours  are  lieing 
maintaiueil  than  was  tbe  case  a  mouth  ago.  There  is  rather 
more  doing,  too.  in  the  acc^'s.sory  branches  of  the  trade,  and 
small  castings  in  aluminium  for  a  variety  of  electrical  work 
are   figuring  much   more   prominently." 


UGHTINQ    AND    POWER    NOTES. 


Alyesbury. —  I;o.\n. — .V  public  inquiry  is  to  be  held  on 
September  1st  into  the  application  of  the  Town  Council  for  a 
loan  of  £\l'X>'i'i  for  the  purposes  of  the  electricity  undertaking. 

Bath. — PiMCE  Inckiv\sk. — Owing  to  the  increased  cost  of  pro- 
diRtiiin  the'charge  for  electricity  for  lighting  is  to  be  iiicri'ased 
l'\   fd.  per  unit. 

Belfast.— l'"l\VNCK.^TIie  Irish  hulrpnidriil  states  that  (lie 
iOlectiieity  Committee  .s(.iiie  time  agii  reeeiyecl  a  report  from 
the  consultants  on  the  finaiu-ial  position  of  the  undertaking  as 
it  was  likely  to  be  when  the  first  .section  iif  the  Harbour  power 
station  was  complete<l.  The  city  acc(amtant  stated  that  certain 
portions  of  this  report  could  not  be  ac-eepted,  and  others  re- 
quired explanation.  The  consultants  (hereupon  desired  to  with 
draw  their  report  and  to  submit  another,  but  it  has  been 
circulated  to  all  the  members  of  thi'  Corporation  and  a  sum- 
mary has  been  published.  From  the  report  it  is  evident  that 
the  Corporation  will  have  to  increase  its  charges  for  electricity, 
although  it  is  in  the  favoured  position  of  owning  the  electric 
tramway  .system  and  of  having  the  hii.ge  shipbuilding  firms 
as  customers  for  power  sujqily.  There  is  one  very  remarkable 
passage  in  the  report.  It  is  estimated  that  the  contract  prices 
for  tho  electricity  supplied  to  the  sbip.vards  would  mean  a 
deficit  of  over  f  oO.OtX)  a  year. 


Chester.— The  Qdeensfrrry  Punt.— Tbe  Queensfcrry  T.N.T. 
factory,  which  has  just  been  taken  over  by  .the  Chester  Cor- 
poration, contains  three  1,500-kW  turbo-generators;  one  1.000- 
kW  turbo-generator;  one  90-k\V,  410-volt  d.c.  generator,  and 
one  37.5-k\V,  lOO-volt  generator.  The  turbines  are  of  the 
three-stage  horizontal  Curlis  tyi>e  with  a  working  pressure  of 
lUO  lb.  iier  sq.  in.,  and  the  alternators  are  three-phase,  440-volt. 
.50-cyclc  macbines  running  at  3.000  r.p.m.  A  fourth  J,.iO(J-k\V 
set  was  ret.iined  for  emergency  purpos«>s.  .\t  tfie  full  produc- 
tive period  of  the  factory  there  were  motors  with  a  total 
horse-power  or-8,01s,  and  tiie  highest  record  of  unit,s  generated 
in  one  month  was  -i.oKS.il'Jl   units  iu  November  of  I'JlT. 

China.— The  Sui  An  Klectric  Light  Co.  at  Han  Ti,  Sui 
An,  Chekiang  has  been  registered  by  the  Ministry  of  Agricul- 
ture and  Commerce,  as  has  also  tlie  Electric  Light  Co.  of  Hai 
Chia  Chen,  Taichow.,  Chekiang. 

Continental. — Fiunci:.— The  price  i,f  electrieitv  in  Paris  has 
been  rechieed  by  10  per  cent,  for  lighting  and  b.vfrOin  ii  to  .5<l 
per   cent,    for   power.— f,Vi;fpr's    7if/,/c   Scrvirr  "(I'aris). 

Swr.DKN.— .\  general  outline  of  the  pre.sent  progress  and 
future  intentions  of  the  Sw.'dish  Waterfall  Board  with  regard 
to  the  State  provision  of  electricity  fiiaii  wat<>r  power  is  con- 
veyed in  a  report  to  the  department  of  (Aerseas  Trade  by 
the  Commercial  Secretary  to  1I..M.  tA>gation  at  Stockholm 
(.Mr.  H.  Kershaw),  who  recently  visited  the  well-known  in- 
stallation at  TroUhattan  and  the  one  in  process  of  construction 
at  Motala. 

TroUhattan  power  station  is  .situated  about  twp  or  three 
miles  from  Ivike  Wennern.  from  which  it  draws  its  water 
supply.  The  superficial  area  of  this  lake  is  about  5..570  sq.  km. 
.^t  TroUhattan  the  (Jota  river  is  divided  into  three  sections, 
one  forming  the  traffic  canal,  the  second  being  the  canal 
which  conveys  the  water  for  the  power  .station,  and  the  third 
being  the  original  river  proper  which  conveys  the  surplus 
water  not  recjuired  for  the  tralfic  canal  or  ^he  power  station. 
Lake  W'eimern  can.  however,  be  dammed  at  will,  and  it  may 
be  that  in  course  of  time,  if  the  Lirge  extensions  in  contem- 
plation are  carried  out,  the  whole  of  this  large  force  of  water 
from  the  lake  will  eventually  he  diverted  for  the  production 
of  electric  energy.  The  present  |)Ower  station  consists  of  eight 
turbines  of  l'2..")(t(l-h.p.  each,  and  five  of  13,2«JO-h.p.  each,  mak- 
ing an  aggregate  of   KJIJ.OOO  h.p. 

The  t^ital  energy  delivered  from  TroUhattan  in  19:20  amounted 
to  J3L-50l».()0O  kWh.  The  height  of  the  fall  at  the  works  is 
.{0  111.,  and  the  volume  of  the  fall  of  water  varies  from  300  to 
iKKI  eu.  m.  per  second;  the  average  fall  for  the  past  two  years 
has  been  :")()(>  cu.  m.  per  .second.  TroUhattan  has  VI  snii-sta- 
ticins  equipped  to  transform  down  from  oO.OtK*  V  to  iO.lKXI  and 
1(1,00(1  V.  hir  country  purposes  mostly,  and  down  to  0,000  or 
3,lKHi  V  for  use  in  cities.  Uotheiiburg,  for  example,  is  supplied 
at  (i.lKlO  V.  The  farthest  transft>rming  station  is  situated  at 
Skofdo,  a  distance  of  about  100  km. 

Motala  lies  about  midway  between  Lake  Boron  and  Lake 
Wettern.  Work  on  the  construction  of  the  elei-tric  generating 
station  and  damming  oiHM-ations  were  begun  in  October,  191S, 
and  it  is  expected  that  they  will  be  completed  (with  two 
turbines)  in  Ajiril,  lO'i'i.  The  estimated  cost  of  the  under- 
taking with  two  turbines  working  and  foundations  readv  for 
the  installation  of  three  other  turbines  is  I-2,(KK1.(HX)  kr."  Ar- 
rangements are  being  made  to  operate  eventually  five  turbines, 
each  of  ('i,IKlll  li.p.,  which  will  be  directly  coupled  to  generators. 
I'he  current  will  he  alternating  3-pha.se,  50-cycle.  (J.tKXl-V. 
which  will  be  transformed  up  to  70,000  V. 

Edinburgh. — Extensions. — Tenders  are  being  invited  for 
work  at  the  new  Corporation  power  station  at  Portobello.  The 
erection  of  the  pump  house  is  now  to  be  proceeded  with  as 
soon  as  possible.  Sub-stations  are  also  to  be  constructed  at 
Gorgie  and   Morniugside. 

Hitchin.— Bii.K  Sii-ri.v.— At  a  meeting  of  the  Council  a 
letter  fnim  the  Electrii'  Supply  Corporation.  Ltd.,  was  read. 
It  staled  that  although  (he  taking  of  a  bulk  .supply  from 
I  .i'tcliworth  wduld  be  more  expensive  than  a  supply  from 
ilitcbiii,  the  dilVerence  would  not  be  great.  If  the  Council  did 
nut  agree  to  this  it  would  necessitate  new  plant  at  Hitchin 
which   would  further  increase  the  price. 

Inverness. — Cost  ok  Hvoro-eu-X'thic  Schemk.— .\t  a  s|wcial 
meeting  of  the  Town  Council  to  con.sider  the  hydro-electric 
sehenie  drawn  up  by  Messrs.  Buehan  i.'i:  Partners  (Ei.ectricai, 
lil'.viEW.  .hme  'itth,  p.  SIS),  it  was  stated  that  the  cost  would 
be  approximately  i'-JiiO.tKIO.  The  Council  decided  to  obtain 
expert  ailvice  on  the  procedure  necessary  to  secure  legislation 
giving  it  powers  to  carry  out   tbe  scheme.  ' 

Keighley. — Electricity  Oiun'.u.— The  town  clerk  has  re- 
ceiviMl  niitiee  that  the  Keighley  Corporation  Electric  Ughthig 
Order,  held  up  since  lOl.j.  will  come  into  o|vration  on  Septem- 
Ix'r  1st,  the  ofiicial  terminalion  of  the  war.  The  order  gives 
autliority  to  supply  light  and  power  to  out-districts  such  as 
Oxenhope,  Oakworth,  Stivton,  Kastburn.  Sutton,  and  Morton 
]5anks.  In  recent  times  there  has  been  a  considerable  demand 
for  electricity  in  most  of  thes<»  districts.  At  Kastburn  an 
overhead  high-pressure  cable,  to  supply  large  ipiarries  mere, 
is  on  the  point  of  completion.  This  supply  will  augment  the 
supply  along  the  railless  car  route  to  Sutton  and  serve  the 
districts  through  which  the  cable  passes. 
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Newport  (Mon.).— A  Lauoe  Saving.— A  siivinji  of  flS.CKKt 
\vill  be  olTected  tlirou^'b  an  atrrfomeiit  loiiie  to  after  consider- 
able nefjotiation'  botw.vn  tlie  Corponitioii  and  the  local  Har- 
bour Trust  wherel>y  the  cables  conducting  electric  iX)\ver  to 
certain  big  industrial  consumers  on  the  west  side  of  the  river 
I'sk  will  be  laid  six  feet  below  the  river  bed,  instead  of  carry- 
ing them  round  by  the  bridge,  a  considerable  distance  away. 

Rochdale. — T.dax  Sanctioned.— The  Gas  (vnd  Electricity 
Committee  has  obtained  sanction  to  a  loan  for  the  purpose  of 
exten.sions,  new  mains,  and  other  work  in  connection  with  the 
electricity  undertaking.  A  sub-conunittce  has  reported  that 
it  is  having  estimates  prepared  for  lighting,  both  by  gas  and 
electricity,  the  S|>otland  and  INnf  Hill  bousing  sites,  and  also 
for  the  lietter  lighting  of  Drake  Str<'ct  and  Oldham  Road. 

Selby.— TF.iiMS  oi-  SlPi'i.v.— At  a  meeting  of  the  lirban  Dis- 
trict Council,  last  week,  a  letter  was  receive<l  from  the  Elec- 
tricity Commi.ssioners  stating  that  tb<'  maximum  charge  under 
the  Order  applied  for  by  the  Electrical  Distribution  of  York- 
shire, Ltd..  with  respect  to  the  supply  of  electricitv  to  the 
area,  would  |je  !<kl.  ivr  unit.  The  order  also  provided  that 
the  company  sho\ild  have  two  years  in  which  to  carry  out  its 
silii'me.    The  teinis  were  accepted  by  the  Council. 

Skejjness. — Stheet  Lighting.— Owing  to  the  poor  iiuality 
and  low  pressure  of  the  gas  supply,  there  have  been  complaints 
of  inadequate  street,  lighting,  and  a  member  of  the  Town 
Council  has  intimated  that  he  will  shortly  introduc<'  a  scheme 
fur  providing  public  electric  lighting. 

Southend,— Kei'Aihinq  Damage  hy  Fihe.— The  Electricity 
Committee  has  arranged  to  repair  the  damage  cau.sed  by  a 
tire  at  the  electricity  works  la.st  month,  at  a  cost  of  £28.5. 

Stirling.— Bii.K  Sitplv  iNgi'iiui-.s.- The  Town  Council  has 
decided  to  apply  for  terms  for  a  bulk  suppiv  of  electricity  to 
the  Scottish  Central  Power  Co..  and  to  the  Alioa  Town  Council. 

Application  li;is  been  made  for  a  loan  of  .i'Ci,7(NI  for  a 
generating  .set. 

Swan.sea.— Sii'n.v  ]>"Aii.rnE.— Owing  to  a  failure  of  the 
power  at  the  electricity  station,  cau.sed  by  the  poor  quality  of 
.some  of  the  coal  used,  the  tramway  system  was  ;it  a  complete 
standstill  for  an  hour  on  Augu.st  i'ind. 

United  States. — Pbouuction  ok  Electricitv.— The  United 
States  (ieological  Survey  has  completed  a  tabulation  of  the 
ojieration  x^ports  for  iy-20,  supplied  by  approximately  ;!,(KI(I 
l)ublic  utility  power  plants  having  a  capacity  of  KKJ  k\\  and 
over,  .'\ccording  to  these  ligures  the  average  daily  output  of 
electricity  for  each  month  of  the  year  ranged  from  iiii,m\  kWli 
in  May  to  lli4,(KJ(l.(XHI  in  January,  the  average  for  the  whole 
year  being  1-2(I,(HH:.(KKI.  The  proportion  of  this  output  resulting 
from  water  jxiwer  varied  from  3:j  per  cent,  in  .January  to  42 
per  cent,  in  May.  The  total  production  for  the  year  was  43, 9W) 
million  kWh.  an  increase  of  13.9  per  cent,  over  1919.  Water- 
power  supplied  37i  per  cent,  of  this  total,  or  practically  the 
same  proportion  as  in  1919.  The  amounts  of  coal,  fuel  oil, 
and  gas  employed  to  generate  electricity  in  1920  increased  by 
6.  18.4,  and  13.(5  per  cent,  respectively  over  the  preceding  year. 
If  the  fuel  oil,  gas,  and  wood  consumed  in  generating  elec- 
tricity were  converted  into  the  equivalent  amount  of  coal,  the 
coal  consumption  would  have  been  3,S,.5(H).(KK)  tons  in  1919  au<l 
41.2<X),IXHJ  tons  in  192(J,  an  increase  of  7  per  cent.  This  increase! 
in  the  amount  of  fuel  con.sumed  was,  however,  accompanied 
by  an  increase  of  12.9  per  cent,  in  the  output,  indicating  a 
much  more  efficient  consumption  of  fuel  in  192<l.  On  the 
basis  of  the  equivalent  coal  consumed  in  each  of  the  two  years, 
the  public  utility  plants  burneil  3.17  lb.  of  coal  in  1919  to 
produce  1  kWh  of  electricity,  and  3.(11  lb.  in  I'M).— The  Times 
Eityimeriiij/  Supiilement. 

Wales.— Electkicitv  Ohdeu.s  Ar-PuovEi).- The  Panteg,  Bed- 
wa.s  and  Machen,  Mynyddi.slwyn  and  Risca  Electricity  Orders 
have  been  approved  by  the  House  of  fiords. 

Wrexham. — Suggk.sted  CnuTAiLMENT  ok  Staff. — Owing  to 
the  l(jss  of  i:2,3.53  which  has  been  incurred  during  the  past 
three  months,  Mr.  Coe,  the  engineer,  is  being  strongly  urged 
by  the  Council  to  reduce  the  stall  at  the  works,  hut  he  replies 
that,  though  he  is  very  anxious  about  the  whole  concern,  he 
caimot  further  decrease  the  staff,  having'already  cut  it  down 
t<)  an  absfdute  minimum.  It  is  felt  that  increased  prices  will 
kill  the  clemand,  and  the  Council  is  to  hold  a  sjiecial  meeting 
at  which  its  policy  will  be  decided.  Meanwhile,  Mr.  Coe  has 
been  asked  to  go  carefully  into  the  matter  again  and  give  to 
the  Council  a  return  of  the  staff  which  the  undertaking  "  can 
afford  to  pay." 


TRAMWAY    AND    RAILWAY    NOTES. 

China. — The  Ministry  of  Cominunic.itions  has  rej^islcred 
the  Slianghai-l'aosban  Tramway  Co.,  for  constructing  tram- 
ways along  the  new  roads  between  Shanghai  and  Paoshan 
Ilsien. 

Halifax, — Thack  Rknewals. — The  Tramways  Committee  is 
attending  to  the  relaying  of  trwck,  which  is  very  badly  needed. 
Tlie  committee  has  provisionally  act:epted  tenders  for  25(.)  Uma 
of  rails  and  two  other  contracts  for  snialler  quantities  of  traia- 
wuy  track  metal. 


Hendon.— Track  Eeconstructiox. — .^fter  long  delays  and 
negotiations  between  the  Hendon  District  Council  and  the 
Middlesex  County  Council,  the  work  of  reconstructing  the 
tramway  track  along  the  Edgware  Koad  from  Cricklewood  to 
Edgware  has  been  begun.  The  whole  work  is  estimated  to 
cost  i;i84,t)lHI.  of  which  Heiuion  is  to  provide  .i8t),(HK).  lliig 
.sum  works  out  at  .4'81,(M*)  per  mile.  Prior  to  the  war  the  I 
undertaking  would  havi-  Invn  done  for  about  ,t'2t).0(IO.  For  a 
considerable  distance  a  single  track  is  now  being  used. — 
Eccniiig  Staiulard. 

.Lancaster. — .Vcijuisition     of    Tramuoad. — Lancaster     and 
Morecambe  Town  Councils  have  appointed  sub-conuiiittees  to  ' 
uegotinte  jointly  for  the  purchase  of  the  road  rights  held  by 
the  Lancaster  and  District  Tramways  Co.  on  the  mam  highway 
between  the  two  towns.     The  object,   it  is  iinderstcjod,  is  to  \ 
get  rid  of  the  ancient  horse  tramcars  still  run  by  tlic  nimpany   i 
and,   doubtless,   to   substitute  electric   or  some  other   modern   I 
type  of  cars.    Former  attempts  to  secure  the  rights  have  failed. 

Leeds. — Faub   Increase   Aitrovei). — Ministry  of    Transport 
sajiction  has  been  received  to  the  increase  of  maximum  tram- 
way fares  from  Id.  to  IJd.  per  mile,     lliere  has  been  a  good 
deal  of  opposition,  both  locally  and  by  out-districts  served  by 
the    Ivceils    tramways,   to    the  application,   and   it  is  not    yet   i 
established  that  the  increase  will  l>e  a[)plied  to  the  full.    T'he   ' 
reduction  of  the  amount  of  loss  during  July,  as  against  pre- 
vious   months,    gives    the     i'ramwiiy    Committee    ground    for 
hope   that  increases  beyond  the  present  advanced  fares  may 
be  avoided,  particularly  if   general  industrial  conditions — and    ' 
thereby  tramway  traffic — improve. 

London. — "  Strai'HANGINg  "  Order.— At  a  meeting  of  the 
London  M.l'.'s  held  recently  at  the  House  of  Commons,  Mr. 
(hibcrt  presiding,  strong  objection  was  raised  to  the  order  of 
the  Home  Secretary,  wuich  comes  into  force  on  Oc-tober  1st, 
pidhiliitmg  straphanging  in  the  tramcars  and  omnibuses.  The 
view  was  taken  that  great  public  inconvenience  w-ould  result, 
and  that  numljcrs  of  people  would  be  unable  to  get  to  and 
from  their  work.  A  deputation  consisting  of  Mr.  J.  L).  Gilbert, 
Sir  Reginald  Blain,  Mr.  Purchase.  Sir  \\  .  Lane-Mitchell.  Sir 
Alfred  )leo.  and  Lord  Curzon  was  appointed  to  interview  the 
Home  Secretary  ou^  the  matter. 

Manchester. — Emi-loves'  Wages: — Mr.  J.  M.  McElroy,  the 
general  manager  of  the  Corporation  tramways,  states  tluit 
when  the  adjustment  of  the  wages  of  tramway  employes,  ac- 
cording to  the  liuctuations  of  the  cost  of  living,  was  decided 
upon,  on  a  national  basis,  the  Manclu'ster  employes  asked 
that  their  case  should  be  considered  separately.  They  con- 
tended that  their  wages  were  not  equal  to  those  paid  by  other 
undertakings  of  comparable  size  and  conditions.  Ihis  question 
was  considered  by  the  District  Council  on  .iVugust  Itith,  when 
the  employers  maintained  that  the  national  character  of  the 
adjustments  should  be  adhered  to,  and  that  the  District  Council 
was  not  competent  to  deal  with  departures  from  a  national 
award.  The  matter  is,  therefore,  to  be  decided  by  the  National 
Joint  Industrial  Council  of  the  industry. 

"  Strai'Hanginu." — The  proposed  revival  of  the  regulations 
forbidding  vehicles  in  the  Metroi)olitan  area  to  carry  more 
passengers  than  they  are  licensed  to  carry,  is  not  viewed  with 
favour  in  Manchester.  The  Tramway  Committee  .states  that 
at  present  it  cannot  afford  to  buy  new  stock,  and  "  strap- 
hanging  "  seems  to  be  a  simple  solution  of  the  traffic  problem. 

Nottingham. — FaIjLEN  Trgu.ev  Wire.— On  August  19th  a 
car  had  turned  off  Derby  Road  when  the  trolley  pole  swung 
loo.se  and  snapped  the  wii-e  used  for  the  purpose  of  keeping 
the  live  wue  taut.  The  live  wire  also  broke,  but  the  repair 
staff  were  soon  in  attendance,  and  in  three-cjtiarters  of  an  hour 
cars  were  again  running,  temporary  repairs  having  been 
effected. — Nt)ttinghum   (liiurjiuii . 

Sheffield.— Year's  Working.— The  accounts  of  the  Corixira- 
tion  Tramways  Department  for  the  year  ended  March  3lst  last 
record  a  total  income  of  ±'998,427,  as  compared  with  £82.0. (>12 
in  the  previous  year.  Working  expenses  amounted  to  £817,314, 
as  against  £G79,173,  leaving  a  gross  profit  of  £181,113 
(£14(j,4()9).  After  the  payment  of  capital  charges  a  net  profit 
of  £UG,tJlO  remained.  Of  this  amount  the  greater  part— £(30,(384 
— was  transferred  to  the  renewals  fund. 

South  Africa. — Railway  Electrification. — The  South 
.\frican  Government,  acting  upon  advice  given  by  British 
electrical  engineers,  had  determined  to  adopt  the  direct  current 
system,  but  some  prominence  has  recently  been  given  in  the 
Press  of  the  Union  to  the  statements  of  Dr.  William  Mac- 
donalcl.  who  has  just  returned  to  South  Africa  after  a  visit  to 
Italy,  that  the  improved  tliiee-pha.se  system  which  has  been 
installed  on  railway  lines  in  northern  Italy  is  the  most  efficient 
system  of  electric  "traction  in  the  world.  An  invitation  has 
been  extended  to  the  Union  Government  to  send  electrical 
engineers  to  Italy  to  investigate  this  system  from  the  technical 
standpoint,  and  "it  is. suggested  that  jX'nding  sucih  an  inquiry 
no  further  steps  should  bi'  taken  by  the  Union  Govermnent 
to  convert  existing  steam  railways  to  direct-current  working. 
It  is  quite  unlikely  that  this  controversy  will  exercise^  anj 
influence  on  the  policy  of  home  railways,  among  the  officials 
of  which  there  is  a  strong  constmsus  of  opinion  in  favour  of 
direct  current  installations.— I'/ic  Times  Trade  Supplement. 


Vol.  89.  No.  2,28:i,  AUGUST  20,  1921,]    THE    ELECTRICAL    REVIEW. 


2h:3 


TELEGRAPH    AND    TELEPHONE    NOTES. 

Belgium. — Automatic  Telephones. — The  Central  Telephoiii' 
Biiroaii  Bi'USBels.  is  installing  an  automatic  exchange,  and 
tlic  system  is  later  to  lie  extended  to  other  offices  in  the  dis 
tiict.    Tlie  first  one  will  he  put  into  sinvice  in  April  next. 

France. — Stoum  Damage. — The  Doua  wireless  station,  near 
I.yiin.'i,  has  heen  considerahly  damaged  hy  a  violent  storm, 
two  nf  tlie  masts,  more  than  UOO  ft.  high,  liaving  fallen.  Cnm- 
iiiiiiiiratidn  with  America  and  the  I'lir  Kast  is  cnnsiMiucntly 
-iisp,.ndeii  I'nr  the  present. 

India. — WiKEr.ESs  Tef^ri'iiony. — Th<'  first  iiractiral  \ise  (jI 
wireless  telepliony  in  connection  with  the  Press  in  the  Kast 
was  made  recently  when  The  Timen  of  India  received  racing 
results  l)y  that  method  direct  froiTi  Toona  racecourse.  The 
experiment  hy  the  postal  authorities  is  attracting  the  widest 
interest,  .says  Thr   'limcK. 

Jersey. — Thi.ei'iione  System. — The  report  of  the  expert  re- 
cently appointed  to  study  the  loc'al  telephone  system  dcclan'd 
it  to  he  most  .satisfactory,  and  it  was  decide<l  to  .send  a  deli'ga- 
tion  to  interview  the  l'(jstmaster-(  lencral  on  the  (lucstions  of 
stair  and  .salaries. 

Poland. — Niow  Wireless  Station.— It  is  stat<>d  that  the 
Polish  (lovernment  has  made  a  contract  with  the  Radio  ('(jr- 
pnratiou  of  .America  for  the  construction  of  a  .$3.(I(K).(H)()  iiigh- 
power  radio  .station  at  Warsaw,  having  direct  connection  with 
Rocky  Point,  ijong  Island.  It  is  understood  that  the  I'olisli 
(Jovernment  will  own  the  station,  which  will  he  operated  in 
conjunction  with  the  Radio  Corporation  for  a  period  of  'M> 
years. — Financial   Times. 

Russia. — Cable  Party  Captured. — Tlie  Social  Dmuikratni 
learns  from  the  (Jreat  Northern  Telegraph  Co.  that  the  mem- 
bers of  a  car.avan  expedition  sent  from  Pekin  to  Kiaclita 
(Mongolia)  in  connection  with  the  elTort  to  re-t>stal)lisli  com- 
munication with  the  Par  East,  via  Russia,  have  heen  taken 
prisoners  hy  frecl)0(>ters  in  Russian  Mongolia.  So  far  the  com- 
pany has  not  received  any  confirmation  of  the  concession  from 
Russia. — li renin u   Nrwx. 

Wireless  Telegraphy.— Companies'  Fusion.— The  Stockholm 
f^rrnfikn  Daghlatlrl  states  that  the  negotiations  for  tlie  anialga- 
niafion  of  the  English  Marconi  Co.  and  the  Swedish  Radio  Cn. 
have  led  to  |infiitivc  results,  hut  the  majority  of  the  shares  will 
remain   in   SwimIch. — Financier. 


CONTRACTS    OPEN    AND    CLOSED. 


{The  date  given  in  parentheses  at  the  end  of  the  paragraph 
indicates  the  issue  of  the  EiLECTRiCAL  Review  in  which  ths 
"  Official  Notice  "  appeared.) 


OPEN. 

Australia. — Melbourne.— Octoher  19th.  Victorian  Govern- 
ment Railways.  Three-phase  motors,  starters,  circuit  breakers, 
and  switches.     Contract  No.  :.il.lSl.* 

P.M.G.'s  Department,  Queensland.  October  12th.  Gal- 
vanised iron  and  steel  wire.  Schedule  537,  October  19th.  In- 
sulated wire.    Scliedule  538.     (August  19th.) 

Belgium. — Ministrv  of  National  Defence.  .Septeml)er 
llth.  Kstal'lislnnent  and  eiiuiimient  of  a  nuniher  of  wireless 
i.'li  H|M|ili\  :iiiil  telephony  receiving  and  dispatching  stations. 
;  riiivclKin  ( i  •iicralc  du  iliiiistere  de  la  Defence  Nationale, 
hi.   I!u''  dii  Meridien,  Bru.ssels. 

Bristol. — September  16lh.  Electricity  Doparlmnil.  One 
.",(l(i-k\V   rotary  converter.     (See  this  issue.) 

Dorchester. — September  10th.  Electricity  Committee. 
Kclilatiiig  battery,  &c.     (See  this  i.ssue.) 

France.— September  1st.  The  Etablisscment  Centrale 
(hi  Ma.teriel  de  la  Radiotelegraphie  Militaire,  .51,  dis  Boule 
\;ird  de  la  Tour  Mauhourg.  Paris.— 'i.OlKI  40-volt,  3-amp.-hour 
accumulators. 

Halifax.— September   10th.    Electricity  (\)mmittee.  Sterl- 

^vul■k  ill   connection  with  foundations  for   new  turbine  set  at 

f.,e  i-lcctricity   generating  station.— Mr.   A.    C.    Tipple,  acting 
borough  engineer,  Crossley  Street. 

Holsworthy.— September  1st.  I'l-h.-in  Oislrirt  Counril. 
Poles,  fittings,  &c.,  for  electricjightmg  installation. -Mr.  I. 
Vanstone,  Surveyor,  Council  Offices. 

Horsham.— September  3r(l.  Electricilv  nepailnienl.  One 
3-i'raiik  triple-expansion  engine,  coupled  to  a  .■jtKI-kW  d.c. 
'IfiO/otlo'V  generator,  or  altej natively,  one  '2-crank  compound 
engine,  coupled  to  generator 'as  above.     (August  lOth.) 


I  Itord.— September  9th.  Electricity  Department.  Air 
rompivs.sor,  motor  and  starter,     (August  19th.) 

India tli^h    Commissioner    for     India.— August    30th. 

Telegraph  cable.     (August  I'itb.) 

London.— Fii,HA.\i.— September  llltb.  Electricity  Depart 
in.iit.  A.c,  motor-driven  centrifugal  circulating  pump  with 
pi|Hwork  and   valves.     (.-Vugiist    19th.) 

Metropolitan  Asylums  Board,— August  31st.  Electric  light- 
ing installation  at  the  Grove  Hospital,  Tooting  Grove,  S.W, 
(.\ugiist  J9th.) 

II.M.  Office  of  Works.  September  Kith.  Supply  of  elec- 
trical and  mechanical  lahour-in-daywork  in  the  Cardiff  dis- 
trict.    (Sei'  this  issue.) 

Lcurenco    Murques. — SepienilxT    30th.       Department    of 

Posts  and  Telegraphs.  4,-i<KI  iron  telegraph  poles,  15,(HKJ  G.I. 
insulator  stalks,  If.lKMI  O.I.  insulator  brackets,  1.5,000  porce- 
lain insulators,  3-iO  tons  G.i.  wire,  90  tons  H.D.-  copper  wire.* 

Malta. — Septemlier  15lh,  Government  of  Malta.  Single- 
phase  a.c.  meters.     (August   liHh.) 

New     Zealand. — Wellington.— September     27th.       Public 

Works  Tender  pjoard.  Six  sets  3-pha.se,  5l),000-V  air-break 
switches   for  the   Waikato  electric   power   .scheme.' 

November  29th.  Public  Works  Department.  Maiigahao 
electric  power  scheme  :  3  water  wheels,  three  O.tKKl-kVA  and 
two  3,0(KI-kV.V  a.c.  gent:rators,  two  3unit  exciter  .sets,  seven 
'l.tKKI-kV.'V  single-phase  transformers,  insulators,  lightning 
arresters,  switcliboard,  Ac* 

Portsmouth. — August  30th.  Tramways  Committee.  Stores, 
12  months  (including  insulating  niat^-rials.  lamps,  fine  ma- 
terials,  &c.).      (August  19th.) 

South  Africa.- Pretoria.— October  4th.  Electric  Light  and 
Power  Department.  Coal-handling  plant,  6,600-V  cables,  in- 
duced-draught and  ash-handling  plant,  pumps,  piping,  Ac- 
Mr.  T.  C.  Wolley  Dod,  (leneral  Manager,  Municipal  Elec- 
tricity  Supply,    P.O.    Box   42:^,  Pretoria. 

Durban.- August  31st.  Corporation.  One  3,000-kW,  three- 
phase,  .50-period,  G,(iO(l-V  turbo-alternator  with  condensing 
plant,    circulating    water    pump    and   piping.      (.\ugust   19th.) 

September  28th.  Corporation.  Two  oUO-kW  rotary  con- 
verters, switchgear,  and  automatic  controlling  devices,  also 
h.p.  supply  feeders.* 

.loHANNESBi'RG. — November  7th.— South  African  Railways 
and  Harbours.  .So.uiid,  incandescent  train  lighting  lamps 
(tungsten  filament)  tor  24  volts,  8  to  10  candle  i»wer.  8.1-J5, 
engine  headlight  lamps,  l.5(l-watt,  32-volt  (ga.sfilled  type  with 
concentrated  filament).  50,472,  incandescent  lamps  (tungsten 
filament),  and  5,.545,  incandescent  lamps  (carbon  filament).* 

Salford.— .August  29th,  Coal  supplies  for  Electricity  De- 
partment for  six  months.— Borough  Electrical  Engineer, 
Frederick  Road.  Salford, 

Southampton.— August  30th,  Electricity  Department. 
E.h.p.,  3-phase  cable,     (August  12th.) 

Stockton=on=Tees.— August  3Ist,  District  Fund,  Gas  and 
Electricity  Committees.  Articles  and  stores  for  six  months. 
(August  5"th.) 

Uruguay.- September  19th.  Board  of  State  Electrical 
Stations.  Generating  plant  for  four  electrical  groups,  consist- 
ing of  a.c.  and  d.c.  generators,  Diesel  engines,  &c.* 

West  Ham. — September  8th.  Board  of  Guardians.  Three 
months'  supply  of  electrical  fittings.  Mr.  T.  Smith,  clerk  to 
the  Guardians,  Union  Road,  Leytonstone. 

*  A  copy  of  the  specification,  &c..  can  be  consulted  at  the 
Department  of  Overseas  Trade,  35.  Old  Queen  Street,  S.\V.  1. 


CLOSED. 

Blackpool. — .Accepted: — 

WiiiiiK   ih.-  row  !H.conclnr)    jcliool  off   Poullon  Ko;iJ.— R.   Barron,  Hl:ickpool. 

Battle.— Board  of  Guardians,     Accepted: — 

K   11  w.il    111    phni'9    in  slornsi'  baltiTV,   £14.1.— Tudor  .\ccumul:ilor   Co. 

Pewsev.— Hoard  of  Guardians.     Accepted:— 

Kl,.,lri,-"lii;l'>   inseillalion,  «14S.-l.olls  &  Co 

Government  Contracts.— The   following  Government  con- 
tracts were  placed  during  .lulv,  1921  :  — 

AliMlKAl.lV    ^CliNlKACV    AND    PcKCll.lSK     DEPARTMSNT). 

KU-cIricil   iiul.ill.ilUin.— Johnson  &  Phillips,   Ltd. 

S»li.-h.5-\     l.il.riil    &   l"o.:    A.    Grahom   &    Co.;    Ofneml    Electric   Co. 

"       Ltd;-  W.   Mor.«Kh  &■  Co.,  Ltd.;   Player  &   Mitchell,  Ltd.;  \Vands«or;h 

Elecl'ri.al   Manulacturlng  Co  ,  Ltd, 
Overhead  cloi-tric  traveller.— Sir  \V,   .4rroI  &  Co. 

."Vdmiraltv    (Civil   F.kcinskr-in-Ciiief's    DkparimentI. 
Battery  repairs. -K.N.V.R.,  St.   Leonards<n-Sea  :  G.  Lynn  Si   Son. 
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(u'ruciblca.— Morgan  C 
ElKlric  ells.— fuller' 
Trlephooe  pans. — lirit 
Rulary  tran^fornuTS.— 
Iric  Motors,  I. id. 


\\'ak  Offics 
ucibic   Co.,    Lltl. 

Iniled  Klectric  C 
ish  L.M.  Ericsson 
W.  Miickic  &  Co. ; 


M:inufacluring   Co.,    Ltd. 


Air  Ministry. 


Conlrol   boxes.— H.  \V.  Sullivan. 

Post  Office. 
Telephone  apparatus. — British   J.  &  H.   I'able 
Lid.;  P«-l-Conncr  Telephone  Works,  Ltd 
Testing,  protective  apparal 
Telegraph  and  telephone  cable.— British 


Ltd.;  Small    Ele. 


S:   Co.,  Ltd. 
&    II.  Cables,   Ltd.;   Hackbridge 


VV.  T.  Henley's  Telegraph    Works  Co.,  Ltd.;  Johns. 


Lid. 


Ltd. 

,.    (Contractors), 

■g  &  Mallhews. 

(Sedinn    III): 


able  Co. 
&   I'hillipi 
Dry  cells.— Siemens  Bros.  &  Co.,  Ltd. 

Gaslilled    lamps. — iirilish   I'hoinson-Houston   Co.,    Ltd. ;    1£< 
trie    Co.,    Lid.;    English    Electric    &   Siemens    Supplie 
Electric  Co.,   Ltd. 
Glow    lanips.-British  Thomson-Houston   Co..   Ltd. 
Thermionic  valves.— General    Electric   Co.,   Ltd 
Enamelled  and  cotton   lappeO    wire.— .Macintosh  Cable  C^o., 
Lailng   conduits.— Hawarden-Uhvl   (Seilion    1):    Hodge   Ur 
■  Ltd.     Marple  :    Whittaker  Ellis,  Ltd.     Hishopsgate  :   G 
HawardeniRhil     (.Section     II):    G.     1".     I  renlham.     Ltd 
W.  I'ollilt  &  Co.,   Ltd.     Hastings:   H.   l':iriow. 
NLinufacture     supply,    dr;iwing-in,   ;md    jointing  cable.— Colchester-Ipswich 
Johnson    &     I'hiilips,    Ltd.        Ware-Herllord  :    Johnson    &    Phillips,     Lit: 
Marllwrougli-Hrislol  :    Wi^stern    Eleclric   Co.,    Ltd.     Airedale    junctions 
British    1.  it   II.  Cables,  Ltd. 
Telephone  exchange  equipment. — Blackpool  :  Peel-Conner  Telephone  Work: 
l.ld.     Great  Yarmouth  :    Western   Electric  Co..  Ltd. 
Crown  Ahents  for  the  Colonies. 
Batterv   materials.— Siemens  Bros.  &  Co.,  Ltd. 
a    boxes,  &c.   (pole) —Siemens    Bros, 
exchange.— British   L.M.    Ericsson  M; 
materials.- British   L.M.    Ericsson   M 
n  lighting  spares. — J.  Stone  &  Co.,  Ltd. 
X-ray  apparatus.— F.  R.  Butt  &  Co. 
Forced  draught  cooling   tower.— Davenport  Eng: 

High  Commissioner  for  India. 
X-ray  apparatus.— Watson  &  .Sons  (Electro-Medical),  Ltd. 
Cable.— Wcslern  Electric  Co.,  Ltd. 

Cells.— Tudor  .Ucumulator  Co..  Ltd.;  Chloride   Electrical  Co 
Cords.— Peel-Conner  Telephone   Works,    Ltd. 
Insulation  cups.— General    Eli-ctric  Co.,   Ltd. 
Rotary  converters. -Metropolilan-Vickers    Electric:il  Co.,    Lid 

Pi'BLir  Works.  Dublin. 
Electric  bell   installation.— NVw   Public   Offices,    Dublin  :   V.    ( 
Co.,  Ltd. 


Distribuli 

Telephi 

Telepht 


&   Co.,   Ltd. 
inufacturing   Co.. 
^nufacturing  Co., 


ering   Co.,  Ltd. 


NOTES. 


The  I.E.E.  Royal  Charter. — .\t  a  meeting  of  the  Privy 
Council  lielil  lit  Bin  kint;h;iiu  Palace  on  Wednesday,  August 
lllth.  1!I'2I,  the  petition  ol  the  Institution  lor  a  Royal  Charter 
of  Incorporation  was  approved,  and  ;i  Royal  Charter  has  now 
been  granted.  His  Majesty  the  King  has  al.so  been  graciously 
plea.sed  to  intimate  his  willingness  to  become  Patron  of  the 
Institution. 

New  Electric  Signalling  Device. — .\  Committee  of  the 
Ministry  of  Transport  is  shortly  to  visit  Liverpool  to  inspect  a 
new  .s.vtiteni  of  railway  signalling  which  has  been  adopted  by 
the  Liverpool  Ovei-head  Railway  Co.  along  the  Hve  miles  of 
double  track  between  the  .Alexandra  and  the  Hereulaneum 
Docks.  .Automatic  electric  lamp  .signals  liave  been  sub.stituted 
for  the  seniaphore  arm  signals,  and  an  advantage  is  that  even 
in  broad  daylight  the  signal  is  more  easily  seen  than  the 
ordinary  signal  arm.  Tlie  Ijiverpool  Overhead  Railway  Co. 
now  employs  'iO  of  the.se  new  signals,  which  are  worked  liy 
the  trains  themselves  switching  on  the  respective  lights  behind 
the  coloured  lenses.  If  the  train  runs  past  a  signal  set  at 
danger,  a  circuit  brake  comes  into  ojieration,  and  by  cutting 
off  the  power  and  applving  the  train's  brakes,  pulls  it  up 
within  ;W  feet. 

Engineering  Training  in  China. — The  ChiaoUmt;  (Coni- 
miinic:itioiis)  Tnivcrsity  \v;is  formally  ojiencd  on  .luly  fst. 
Tliis  new  institution  will  unify  ;inil  improve  the  technical 
education  tb;it  has  been  iilTorded  in  the  ))ast  by  the  Railway 
Ailininistration  College,  flic  Postal  and  Telegraph  College,  and 
the  Slianghai  ;ind  Taiigshan  Colleges.  It  is  hoped  to  model 
the  training  of  China's  future  engineers  on  the  best  stiindards 
prev:iiling    in    modern    universities. 

Shippropelling  Machinery. — .\n  e.\ceHenl  condenscil  ac- 
count of  the  v;irious  tyjjes  and  arr;ingements  of  ship-propelling 
plant  is  given  in  the  I'acijic  Marine  Hrvirtr,  which  states  that 
the  more  common  systems  that  have  been  applied  to  merchant 
vessels  are:  (1)  Direct  connected  reciprocating  enuine;  {■!) 
direct  connected  turbine;  (3)  geared  turbine;  (4)  turbine-elec- 
tric,  with  direct  connected  motor;    (."))    tuibine-electric,     with 

Drive 

Ceiired   Turbine 

Turbine  Klectric 

Direct  lonnected   Diesel 

Diesel-electric  ...  .57        ...  .7.5 

geared  motor;;  (0)  internal  combustion  engine,  direct  cjjn- 
nected;  (7)  ditto  gearei] ;  (8)  internal  combustion  engine,  using 
direct-connected  motors.  Tlie  autlior  examines  each  type  in 
turn  from  tfte  point  of  view  of  first  cost,  general  running 
ejipabilities.  ;ind  cost.  The  above  figures  are  based  on  ;i 
3,000  h.p.  ship  operating  over  a  4,000-rnile  cour.se  at  a  speed 
of  11  knots  and  making  H  single  trips  per  year,  the  geared  tur- 
bine ship   being  taken  as   unity. — Technical   Review. 


Fuel 

Machinery 

c. 

nsumpt 

on. 

Weight. 

1.(k; 

1.05  to  l.in 

.)'.! 

I. Ill  to  1.25 

Tests  on  Coal=cutter,  Connections. — Messrs.  Andersoil 
Boyes  A  Co.,  J.,td.,  Klectric;il  Works.  Motherwell,  w'ho  speciahi] 
in  coal-cutting  pkint.  h;ivc  had  a  series  of  tests  carried  out 
their  WDi'ks.  by  Prof.  Burns,  of  the  Rojal  Technical  CoUegil 
(.ila.sgow,  to  ilemoustrate  that  a  rectangular  tyije  of  trailin 
cable  plug  :ittachetl  to  a  coal  cutter  is  capable  of  beiug  use 
in  an  explosive  mixture  of  giis  and  air.  i  he  tests  were  uios 
succes.sful. 

Radium    in     lielgian     Congo. — Dmiiis;     the    war     Britisl' 

geologists  ili.scovereii  exct^])tioii;il  (|uaiitities  of  lailiiim  ifi  trag . 
ments  of  colcobite.  .sold  in  Ijondon  by  a  Belgian  coming  f ror. ' 
the  Belgian  Congo.  EH'oits  to  trace  the  former  owner  of  th 
.specimens  f;iileil.  :ind  the  ex;ict  spot  where  tlie  mineral  ha: 
been  founil  w;is  not  determined,  the  I'.jfort  da  Kataaya,  ai 
Eli/abethviUc  newspaper,  .states  that  radium  has  now  beei 
discovered  in  the  Belgian  Ct)ngo.  and  that  a  special  mission  i 
to  be  .sent  to  investigate  the  importance  of  the  di.scoverj  .- 
Financial  Tinirs. 

Fatalities. — .Si.\  pcopU'  were  killed  during  a  storm  a! 
Florence  on  I'Viilay,  when  ;in  electric  power  station  was  .strucl 
by  lightning,  anil  three  jiersons  were  killed  in  the  village  o 
Romito.  ne;ir  Mori'iice.  wbeic  ;t  ccitt;ige  w  :is  struck  and  a  fin 
started  uliieli  ^pn'lili  ;iii(l  (leslici\('il  sevei;il  houses. — Thi 
Timex.  ' 

Underground      Conduit^return       Lighting      System. — Ar. 

article  describing  a  series  system  of  street  nghtmg  that  in  I 
volves  the  use  of  the  conduit  as  the  return  conductor,  which! 
was  installed  at  a  cost  ecjualling  about  33J  per  cent,  of  the 
usual  system,  is  described  in  the  Journal  o)  Electricity,  from 
which  we  learn  that  tests  made  with  6.6  amps,  at  5U  cyclesi 
before  installation  indicated  that  the  voltage  drop  per  l.OW  ft. 
of  conduit  was  14. "2  with  a  complete  copper  circuit,  and  10  volts 
when  using  the  coniluit  as  a  common  return,  with  a  power 
lo.ss  of  3'2  and  45  watts  respectively.  The  voltage  drop  is 
reduced  because  the  reactance  is  diminished.  Half-inch  gal- 
vanised conduit  was  employed  in  30O-ft.  runs,  so  that  sjiecial 
methods  employing  compressed  air  had  to  be  used  to  draw 
in  the  wires.  The  conduit  was  fixed  and  earthed  to  each 
lamp-post,  and  the  maximum  voltage  between  the  conductor 
and  the  conduit  exists  only  at  the  teed  point.  No  ditficulties 
are  encountered,  it  is  .said,  when  it  becomes  neces.sary  to 
install  new  posts  between  the  existing  ones,  and  troume  is 
very  easily  located  because,  in  the  case  of  an  earth,  all  the 
lamps  beyond  the  fault  go  out.  The  system  has  been  in 
operation  for  over  four  years  without  having  given  any 
trouble. 

New  Ships. — S.s.  "  Scvthh."— The  actual  performance  of 
the  new  s.s.  Scyntliia  on  her  maiden  voyage  to  New  Y'ork  this 
Week  will  be  watched  with  interest.  She  is  the  largest  Cunanl 
liner  built  since  the  war,  being  of  '2t,IKKI  tons  gross  displace- 
ment, and  up  to  the  present  is  al.so  tlie  largest  passenger-carry- 
ing vessel  on  the.  Atlantic  speci;illy  designcu  and  built  to  burn 
oil  fuel;  she  possesses  propelling  machinery  of  the  double 
reduction  geared  turbine  type.  Her  electro-hydraulic  auxiliary 
machinery  also  represents  a  notable  advance  on  previous 
practice. 

S.s.  "  B.4RADINE." — This  twin-screw  passenger  steamer,  built 
to  the  order  of  the  Peninsular  &  Oriental  Steam  Nii^'igation 
Co.,  by  Messrs.  Harland  &  Woltf,  Ltd.,  for  the  branch  line 
service  between  London  and  .Australia,  left  port  on  the  18th 
inst..  after  undergoing  successful  trials  in  Belfast  Lough.  The 
principal  dimen.sions  are  :  Length,  .537  ft. ;  breadth,  64  ft. ;  and 
depth  41  ft.,  with  a  gross  tonnage  of  about  13,3tXI.  The  new 
vessel,  which  is  class  100  Al  at  Lloyds,  has  a  very  complete 
electrical  installation,  consisting  of  four  main  generators,  in 
addition  to  which  there  is  a  vertical  oil  engine  driving  ;i 
dynamo.  The  watertight  doors  are  all  operated  and  controlled 
electrically  from  the  captain's  bridge.  There  are  two  elec- 
trically-operated lifts  for  the  pantry,  and  among  the  service 
machinery  there  is  electrically-driven  apparatus  for  mixing 
the  dough,  washing  dishes,  and  peeling  potatoes.  The  ship's 
whistle  is  automatically  operated  electrically  from  the  captain's 
bridge,  .'\mong  the  other  electrically-driven  gear  are  included 
large  forced-draught  fans  for  the  boilers,  refrigerating  fans 
iiiul  the  veiitihition  fans  throughout  the  ve.s.sel.  Special  atten- 
tion has  been  given  to  the  ventilation,  so  as  to  give  the  iiiaxi- 
itium  comfort  to  passengers^i  hot  weather.  Ijoud-speaking 
telephones  are  available  to  assist  in  the  navigation  of  the 
ship,  and  there  are  considerably  over  1,000  lights  installed, 
and  over  70  motors. 

S;s.  "  M.\JESTic." — This  White  Star  liner  will  make  her  fii.'^t 
voy;ige  on  the  Soutliampton-Cherbourg-New  York  service  next 
spring.  She  is  956  ft.  long  and  lias  a  displacement  of  64.000 
tons  when  loadeil ;  her  1IH),(WKI  h.p.  will  enable  her  to  steam  2:1 
knots,  and  she  will  carry  sulTicioiit  oil  fuel  for  the  round  trip. 
Her  electrical  equipment  is  consiilerable,  and  includes  electric 
baths.  She  will  carry  two  motor  lifeboats  lifted  with  wireless 
telegraph  apparatus,  and  the  ve.s.sel  herself  will  have  inree 
wireless  stations,  the  largest  being  capable  of  maintaining 
ciiininiinication  with  land  stations  tliroughout  the  voyage.  The 
MajCHlic  w;is  forinerly  the  Hinniarck,  and  was  in  course  of 
eoiistruction  at   rbiiiiburg  when  the  w;ir  broke  out. 

Railway  Expert  Wanted. — .According  to  Renter's  reports 
from  .Adelai'de,  the  South  Australian  Covernmont  is  searching 
for  an  expert  of  the  widest  possible  experience  in  either 
England.  .America,  or  Australian  to  take  supreme  control  of 
the  State  railways. 
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x-ray  Treatment  of  Cancer.— The  followin}^  statement  has, 

accoriiiuy  to   The  Times,   boeii   i.ssued  by  the  Council  of  the 

British  Association  lor  tho  .'\iiviiiicement  of  Radiology  and 
Physiotherapy,  in  view  of  the  [iiibluity  that  has  been  given 
to  radiotherapy  in  the  treatnieni  u(  canc-er  by  the  publieation 
of  laudatory  articles  in  Ibc  inr.li.al  and  lay  I'ress,  and  th<- 
extraordinary  claims  thai  h;i\c  Ik  in  put  forward  by  llio  aiitlKj- 
rities  of  the  West  LoMilmi  Mnspilal.  'ilie  treatment  referred 
to  has  not  yet  been  thoroughly  tested.  It  possesses  great 
potential  dangers,  and  may  not  prove  as  efficacious  as  the 
claims  now  made  wuidd  sii^'gest ;  hcjwever,  no  vertainty  can 
be  arriveil  at  for  some  years,  'i'he  imwarraiited  laudation  of 
this  change  in  teehnicpie  will  pi-obabiy  lead  to  a  reaetion.  anil 
brint;  disiivdit  upon  .\-i-ay  treatment  in  general. 

The.  rliiiiii  put  forward  by  the  Erlangen  school  is  that  it  is 
po.s->ilil''  I"  ^Khiiiiiister  a  do.se  of  X-rays  which  will  cure  cancer 
in  (iiie  :ip|iliratiiin.  This  claim  is  commented  on  as  follows  by 
thei  rAiiirrt  <.f  .July  'ind,  11l'21  :  — 

"  Tho  suggestion  that  ea.ses  of  malignant  di.sease  should  go  to 
the  radiologist  imnu'diatcly  tho  diagnosis  is  made,  and  before 
operation,  is  based  on  the  ob.servation  of  competent  observers. 
There  is  little  doubt  that  the  time  has  eome  for  us  to  recon- 
sider our  jiosition  in  dealing  with  the  situation." 

This  is  regarded  as  a  most  ill-advised  pronouncement,  and 
the  Association  emphatically  disagrees  with  the  eonelusions 
expres.spd.  The  time  has  not  yet  eome  when  radiotherapy  may 
be  regarded  as  the  first  choice  in  the  treatment  of  the  majority 
of  cases  of   caiieer. 

The  Assoeiation  believes  that,  of  any  single  method,  surgery 
still  offers  the  best  prospect  of  cure  in  nearly  all  eases  of 
cancer,  and  that  until  much  more  convincing  proof  of  the 
efficacy  tif  X-rays  or  other  form  of  radiation  is  forthcoming 
it  would  be  extremely  dangeidus  to  encourage  patients  to  trust 
to_  X-rays   treatment  alone. 

It  is.  however,  of  the  opinion  that  a  closer  co-operation  be- 
tween the  surgeon  and  the  radiologist  would  lead  to  a  clearer 
appreciation  of  the  value  of  radiatiiju  in  treatment.  Combined 
treatment  offers  the  greatest  hope  of  success. 

Radiologists  in  this  country  have,  during  the  past  few  years. 
80  far  perfected  their  teelmi(|up  that  the  risk  of  any  injury  to 
the  patient  is  now  small,  provided  tliat  his  treatment  is  under 
the  direction  of  a  nu-dieal  man  of  wide  ex[5erience  in  this  cla.ss 
of  w-ork,  and  the  jiublic  may  rest  assured  that  if  tho  prosjiects 
I  held  out  by  the  more  drastic  procedure  prove  to  be  better  than 
those  offered  by  existing  methods  full  advantage  will  be  taken 
of  it  in   tliis  country. 

The  Assoeiation  holds  that  the  real  contribution  to  progress 
on  the  part  of  the,  Krlangen  .school  is  that  it  has  emplo.ved 
in  suitable  quantities  X-rays  of  a  higher  penetration  than  those 
hitherto  used,  and  has  also  carefully  systematised  already 
known  methods  of  measuring  dosage.  Several  firms  in  this 
country  are  now  making  the  rcijiiisite  equipmoTit,  so  that  diffi- 
culty of  obtainhig  plant  will  not  be  a  bar  to  research. 

X-rays  have  already  relieved  sidfering  and  jirolonged  active 
lite  in  thou.sands  of  cancer  victims.  They  have  even  ell'ectcd 
a  few  apparent  cures;  and  their  value  in  helping  to  prevent 
return  after  operation  is  now  generally  recognised.  It  would, 
therefore,  be  neither  more  nor  less  than  a  calamity  if  public 
disappointment  resulting  from  unfulfilled  promi.-ics  were  to 
bring  discredit  on  radiation  therapy,  wdiich  is  in  reality  a 
powerful  agent  in  the  warfare  against  disease. 

Power  Station  Kmployes'  i.S.OflO  Claim. — A  few  months 
ago  two  employes  at  the  .Tijhannesburg  power  station  were 
dismissed  by  the  municipality  and  cxixdled  from  the  Engineer- 
ing I'nion.  The  expulsion  was  declared  illegal  by  the  Coiu't, 
and  one  of  the  two  men  (Mr.  Young)  has  commenced  an 
action  again.st  the  Union  claiming  t:"),(H'IO  damages.  ITic  action 
will  shortly  lie  heard  in  the  Supreme  Court. 

Appointments  Vacant. — Power  station  niainlcnance  <-ii!,;i- 
gineer  (ioiW)  and  resident  station  engineer  (i',")ai).  bir  the  Yoi-k- 
shire  Electric  I'ower  Co.;  assistant  .sub-station  engineer,  for 
•the  Shanghai  Municipal  Electricity  Dejiartment  (350  taels  jier 
month.  tacl  =  :is.);  shift  engineer,  for  the  Doneaster  Corpora- 
lion  Electricity  Works;  teacher  of  electrical  engineering  and 
niatheniatic-,  for  the  iJoncaster  Technical  College.  (See  our 
advertisement  eolmuns  to-day.) 

Petrol-electric  'Buses  for  London. — Messrs.  Tillin.ys,  l,(d., 
announce  that  they  are  shortly  introducing  an  improved  type 
of  omnibus  to  re|ilace  those  which  they  are  now  running  in 
London.  The  drive  will  be  elTected  by  motors  supplied  with 
elet'tricity  generated  by  a  [Hdrol  engine,  'llie  carrying  capa- 
city will  be  for  IS  pas.sengcrs,  and  about  l.')l)  of  tlu-se  vehicU's 
i\re  to  be  put  into  service. 

_**Speech  Projection.— The  I^crinral  World,  in  a  recent 
issue,  reproduced  a  photograph  of  a  speech-projection  equip- 
ment constructed  bv  the  American  Telegraph  ^V  Telejihone  Co. 
Tliis  consists  of  a  "tower  about  lid  ft.  in  height,  on  the  top 
of  which  four  loud-speaking  projectors  are  mounted.  I'nder 
the  tower  is  a  sjieaker's  platform  on  which  are  fixed  a 
number  of  electrostatie  transmitters.  About  twelve  feet  above 
this  platform  a  single  s|)eech  projector  is  installed,  and  this 
created  a  record  by  rendering  six'ech  audible  at  a  distance  of 
3.8  miles.  The  energy  amplification  is  stated  to  have  been 
10". 


Making  Ice  Cream  Electrically. — Keeping  a  community 
cool  in  the  summer  is  a  task  that  demands  aa  much  electricity 
as  that  of  kci'ping  it  warm  in  winter.  An  interesting  descrip- 
tion of  ice  cream  making  in  the  Journal  of  Hcctricity  in 
typical  of  the  extent  to  which  manufacturing  plant  ol  all 
kmds  is  becoming  dependent  on  electric  power.  The  Benhaui 
Ice  Cream  Co..  of  i'rcsno,  U.S..\..  has  an  output  of  HoiJ.WJ 
gallons  per  year;  during  the  suunner  the  plant  is  run  on  a 
•i4-hour  basis,  and  l.'M)  gallons  of  cream  are  u«'d  per  day. 
representing  the  yield  of  o.lJOO  cows.  About  5(J0,yiJIJ  lb.  of 
.sugar  and  5(J0  tons  of  salt  are  consumed  j,  year,  and  all  the 
ice  needed  is  manufacture.!  in  the  factory,  the  daily  "  refri- 
gerating capacity  "  of  the  plant  being  W  tons  and  the  output 
of  the  twi)  ice  cru.shcrs  -Jit  tons  per  hour.  'I'he  four  KjlJ-gallon 
per  hour  freezers  are  each  diiven  by  a  7.o-h.p.  motor,  and  the 
12  40-gallon  ones  by  '2-h.p.  motors.  The  plant  includes  a 
.50-h.p.  steam  boiler  for  sterilising  and  heating  purposes,  and 
for  condensing  the  surplus  milk.  Water  is  punil>ed  from 
private  wells  for  all  uses  in  the  factory ;  tho  luincipal  c.jm- 
pressor  is  driven  by  a  7.5-h.p.  motor,  and  there  are  two 
smaller  ones  driven  by  2.5-h.p.  machines.  There  are  34  motorn 
in  all  with  a  total  capacity  of  22t)  h.p..  and  the  maximum 
1.5-minute  demand  to  date  is  181  h.p.  The  company  operateH 
specially  built  trucks  for  distributing  its  product  locally ;  it 
uses  '2U  vehieleSj  part  of  which  are  \Valker  and  part  General 
Vehicle  "  electrics,"  having  a  capacity  of  \M)  gallons  of  ice 
cream  and  two  tons  of  ice  and  salt.  Some  of  the  vehicles  are 
nothing  less  than  refrigerating  rtxans  on  wheels,  being  fitted 
with  brine  circulating  pipes  so  that  the  compartments  iu  which 
the  ice  cream  is  stored  for  delivery  ate  kept  cool.  Une  of  the 
ino.st  novel  features  is  the  latt^st  <'lectric  truck,  which  has  been 
equipped  with  a  complete  refrigerating  plant;  the  truck  has 
two  product  eonipartments  and  is  fitted  with  an  electrically- 
driven  system  instead  of  refrigerating  by  means  of  salt  and 
ice.  The  company  operates  its  own  vehicle-charging  outfit, 
using  a  motor-generator  set  for  the  purpose.  The  use  of  elec- 
tricity in  ice  cream  plant  facilitates  a  process  which  is  very 
exacting,  is  subject  to  very  heavy  demands  during  the  rush 
.season,  and  requires  great  flexibility.  On  account  of  the  re- 
quirements for  complete  .sanitation,  individual  electric  drive  is 
con.sidered  the  only  satisfactory  method;  operators,  in  fact, 
never  have  to  think  of  their  clriving  apparatus  and  are  free 
to  give  all  their  attention  to  the  manufacture  and  delivery  at 
a  product  in  which  uniformity  and  reliability  are  particularly 
to  be  desired. 

The  plant  represents  an  investment  of  over  a  quarter  of  a 
million  dollars,  and  it  is  said  that  it  is  the  most  complete  and 
largest  of  its  kind  west  of  Chiciigo,  not  even  excepting  the  San 
Francisco  and  Los  Angeles  factories. 

Closed  Labour  Lxchanges. — In  accordance  with  the  polici 
announced  in  tlu'  House  of  Commons  on  August  4th,  the 
Ministry  of  Labour  is  closing  down  country  labour  exchanges 
in  North  Devon.  "  I  am  taking  steps  to  close  84  rural  ex- 
changes immediately,  and  LJO  or  more  will  be  shut  down  by 
the  end  of  the  year,"  Dr.  Macuamara  is  reported  to  have  said. 

Educational. — B.\chelor  oI''  Commuhcu  Degbek.— At  the 
beginning  of  the  autumn  .session  of  the  I'niversity  of  London 
in  October  next,  four  students  will  begin  four  years'  training 
for  till'  degree  of  Bachelor  of  Commerce.  Tliey  are  the  suc- 
cessful candidates  for  the  four  L'iJO  Scholarships  offered  by 
Tlir  Dnilii  Mail  in  connection  with  the  Efficiency  Exhibition 
heUl  in  February  last. 

The  qualifying  examination  was  the  Matriculation  Exam- 
ination of  the  University  of  London,  held  in  .Tune  last.  The 
winners  of  the  scholarships  are  tho  students  who,  having 
completed  ha'iUj  Mail  entry  forms,  wen-  placed  highest  on 
tho  list  of  candidates  for  that  examination.  E;ich  of  the 
winners  is  engaged  an<l  has  undertaken  to  continue  to  be 
engaged  in  wbolo-tinie  employment  in  business  while  pursuing 
a  regular  cour.se  of  study  for  tho  degree  of  Commerce. 

The  a.hninislrative  work  in  eoimeetion  with  the  scholarships 
will  In:  carrieil  out  bv  the  authorities  of  the  Lniversitv  of 
London. 

Institution  Note. — .\ssot'i.ATioN  ok  ENiiiNEEUs-iN-CH.Muii:. — 
The  'ilst  Annual  I'inner  of  the  Association  which  was  ixist- 
poned  owing  to  the  coal  miners'  strike,  will  take  place  on 
Saturday  evening.  October  Sth,  at  the  Ilolborn  Kcstaurant  at 
li  p. 111.  Mr.  W.  II,  ratchell  (president)  will  preside,  and  the 
principal  guest  of  the  evening  will  be  Engineer  Viee-Admiral 
Sir  Oeorgo  (L  (ioodwin,  K.K.C.,  LL.D.,  Engineer-inehief 
of  the  Fleet,  who  will  be  supported  by  many  eminent  repre- 
sentatives of  the  engineering   world. 

.\  Ladies'  T^ight,  consisting  of  a  <linner  and  dance,  will 
he  held  by  the  .\s,sociation  at  the  Ilolborn  Restaurant  on 
Saturday  Evening.  November,  l'2th.  The  Chairman  of  the 
Association  (Mr.  ,1.  E.  Watkiiis)  will  preside. 

.Medals  for  Resuscitation. — The  .\ccidonl  Prevention  Com- 
niittic  of  th(>  Canadian  Electrical  .■\ss<x'iation  offers  a  medal 
to  an\  per.son  who  .saves  the  life  of  another,  who  has  received 
an  eU'ctric  shcK-k.  by  artilieial  respiration.  The  first  lot  of  these 
medals  will  he  struck,  very  approprialoly,  from  copper  taken 
from  the  first  high -pressure  transmission  line  in  the  British 
Empire,  installed  30  years  ago. 
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OUR     PERSONAL     COLUMN. 

The  Editors  inrite  electrical  engineers,  whether  coiuueted  with  the 
technical  or  the  comiuercmi  .side  oj  the  profession,  and  induntry, 
alto  electric  tramway  and  raiixoay  officials,  to  keep  readers  of  the 
J:iLE>/i  UiCAi.  KtvikW  posted  a.  to  their  movemetUs, 


We  shall  be  glad  if  electrical  and  allied  men  who  are  pru- 
ceeding  overseas  on  business  visits,  will  acquaint  the  iiiditors 
ol  the  Electkicai.  Review  with  their  inovemeuts.  Kqually 
aiceptalile  to  us  will  be  uotilicatioii  from  our  overseas  frienils 
when  they  are  visituig  this  country;  the  date  of  arrival  and 
tUeir  uiiuress  here,  it  known,  would  be  of  interest  to  t)ur 
reailers,  auit  of  value  to  the  traile,  while  the  objects  of  the 
visitor  might  be  more  easily  attained,  and  the  visit  made  more 
successful.  Many  of  our  friends  already  keep  us  posted,  but 
we  should  like  moie  to  do  so. 

Mr.  E.  .\.  G.4TE1JOUSE,  until  recently  assistant  manager  of 
the  contract  department  of  the  British  Thomson-Houston  Co., 
Ltd.,  has  relinquished  that  position  in  order  to  join  the  staff 
of  the  Kl.ECTi!icAi.  Review.  On  leaving  Rugby  Mr.  (latehouso 
(who  is  the  son  of  the  late  Mr.  T.  E.  (jateliuuse.  well  known 
as  the  editorial  and  teiliiiical  editor  of  the  Electrical  Review) 
was  entertained  at  dinner  by  a  large  number  of  the  staff,  who 
presented  hiin  with  .some  handsome  Georgian  silver  plate  as 
a  token  of  their  regard. 

Mr.  H.  North,  of  the  Engineer-in-Chief's  Office,  General 
Post  Office,  retires  this  month.  He  has  been  connected  with 
the  Post  Office  for  upwards  of  40  years.  Some  of  our  readers 
will  remember  his  work  in  connection  with  the  Ghent  inter- 
national Exhibition  in  19111  He  orgaui.sed  the  Post  Office 
exhibit  in  the  British  section,  and  superintended  the  erection 
of  repre.'ieutative  apparatus  from  the  various  sections  of  Postal 
tclegraiih,  telephone,  pneumatic,  savings  bank  and  money  order 
departments,  and  was  awarded  a  diploma  for  his  services.  On 
the  outl)reak  of  war,  Mr.  North  took  a  prominent  part  in  the 
volunteer  movement,  and  early  in  1915  oix^ned  a  free  school 
for  instruction  in  signalling,  at  the  Inns  of  Court  Hotel, 
U>ndon.  Lord  Fi-ench  mspected  the  school  on  June  6th,  lilKi, 
and  was  very  favourably  impressed.  Upwards  of  l.'iOU  students 
were  passed  into  the  various  signal  units  from  this  school. 
In  retirement  Mr.  North  will  be  devoting  his  energies  to 
electrical  matters,  for  he  now  represents  the  Fahnestock  Elec- 
tric Co.,  of  New  York,  Ferodo,  Ltd.,  Ac,  whilst  at  his  rooms 
at  '2i'A,  High  Holboru,  W.C.  1,  he  will  continue  his  experi- 
ments in  wireless   telegraphy. 

Mr.  H.  W.  PuTTiCK,  .\.M.I.Mech.E.,  .\.M.I.E.E.,  has  re- 
signed his  position  under  the  Calcutta  Electric  Supply  Cor- 
poration, Ltd.,  and  will  be  returning  to  England  at  the  end 
of  October.  , 

Mr.  .1.  Wallis  Bailey,  the  hon.  secretary  of  the  South 
Midland  Students'  Section  of  the  Institution  of  Electrical 
Engineers,  has  changed  his  address  to  c/o  Messrs.  General 
Electric  Co.,  Ltd..  Witton,  Birmingham.  He  will  be  glad  to 
hear  from  student  members  desirous  of  reading  papers  during 
the  forthcoming  se.s.sion. 

The  Soutliport  Corporation  Electricity  Committee  has  de- 
cided that  the  salary  of  the  new  borough  electrical  engineer, 
when  appointed,  shall  be  at  the  rate  of  £800  a  year,  rising 
by  annual  increments  of  ±'50  to  £1,OOU.  The  salary  of  the 
present  borough  electrical  engineer,  Mr.  A.  S.  Black,  who 
has  been  appointed  borough  electrical  engineer  and  tramways 
manager  at  Ip.swich,  is  ±400,  plus  ±300  bonus.  At  Ipswich 
he  will  receive  ±900. 

It  is  refreshing  to  note  that  there  are  no  fewer  than  tlirtc 
engineers  standing  for  Parliament  in  the  bye-elections  ikjw 
proceeding.  Mr.  .'\hnold  Lti'Ton,  the  Liberal  candidate  for 
Westminster,  is  a  mining  and  civil  engineer  in  practice  there. 
Sir  .\la.n  Hitchings,  the  Conservativt;  candidate  for  Louth, 
is  a  member  of  the  Surveyors'  Institution,  and  Sir  Philip 
Dawson,  the  well-known  railway  electrical  engineer,  is  stand- 
ing for  Lewisham  as  a^  Conservative,  .^part  altogether  from 
their  politics,  we  should  rejoice  to  see  practual  and  construc- 
tiv<'  men  of  this  type  in  Parliament. 

Mr.  WiLriiEii  Evans,  foreman  for  four  years  of  the  electrical 
department  of  the  Briton  Ferry  Chemical  Works,  has  been 
appointed,  out  of  a  large  number  of  applicants,  head  of  the 
electrical  department  of  the  State  railways  of  the  Malay 
Peninsula  at  a  commencing  salary  of  ±7.50  per  annum,  and 
siiils  for  Malaya  on  October  Lst.  Mr.  Evans  is  a  member  of 
the  Technical  .\dvisory  Committee  of  South  Wales  for  Elec- 
tricity and  chairman  of  the  Port  Talbot  Branch  of  the  Elec- 
trical Trades  Union. 

The  marriage  t(H)k  place  on  August  17th.  at  the  Cathedral 
Church,  Chelmsford,  of  Mr.  Cvnu,  llEiiHEiiT  Form.  A.M.I.E.E., 
of  the  stair  of  the  Marconi  Co.,  Chelmsford,  and  Miss  Kathleen 
Millicent  Manning. 

Signor  Marconi,  who  has  l)een  spending  a  few  days  at 
Aberdovey  in  connection  with  wireless  <'xperiment8  he  is 
making  on  his  8t<'am  yacht  FArrira  off  the  Welsh  coast,  has 
been  prewnted  with  an  address  by   the  .'Vberdov<\v  Council. 

Mr.  C.  II.  Dolling,  who  has  been  appointed  tramway 
permanent  way  engineer  to  the  Halifax  Corporation — a  new 
office  creat^'d  by  tb-  takiii'.'  ov«-r  of  the  whole  of  the  lines 
(formerly  partly  under  Highways  Department  control)  by  the 
Tramway  Committee — was  on  the  staff  of  the  Rochdale 
borough  eniiineer. 

Mr.  W.  O.  WicKHAM.  H.M.  Senior  Trade  Commissioner  in 
South  Africa,  who  is  at  present  in  this  country  on  an  officiaJ 


visit,  is  prepared  to  interview  at  the  Department  of  Overseas 
Trade  in  Ivondon,  from  September  1st  to  Kith,  tirms  who 
desire  to  consult  him  regarding  South  African  trade  possibili- 
ties,  &C. 

Tlie  following  appointments  have  been  made  in  the  Faculty 
of  Engmeering  at  ijniversity  of  Loudon,  University  Couege: 
Mr.  M.  T.  M.  Or.msbv  (previously  reader  in  surveying),  to  be 
Chadwick  Professor  in  Mmiicipal  Engineering;  Mr.  Beunahd 
H.  Knight,  to  be  Assistant  in  Municipal  Engineering;  Mr. 
PL  T.  Daviuge,  to  be  Senior  Ij^cturer  in  Civil  and  Mechanical 
Engineering. 

Ihe  Ht.  Hon.  Earl  Buxton,  G.C.M.O.,  has  accepted  an  in- 
vitation to  join  the  board  of  the  British  Thomson-Houston  Co., 
Ltd. 

Obituary. — Sir  S.^muel  Davidson.— We  regret  to  record  the 
death  of  Sir  Samuel  Davidson,  K.B.E.,  founder  of  the  Sirocco 
Engineering  Works,  which  occurred  at  Belfast  on  August  18th. 
at  the  age  of  75  years.  It  will  be  remembered  that  on  the 
occasion  of  the  recent  visit  of  the  King  to  Belfast  the  honour 
of  knighthood  was  conferred  upon  the  deceased  gentleman,  | 
who  was  too  ill  to  be  present  in  person.  We  puiili.shed  an  i 
account  of  Sir  Samuel's  career,  together  with  a  photograph, 
in  the  Electkical  Review  for  July  lst,  19'21  (p.  A)). 

ALU.   H.  LiNSLEV. — ^The  death  took  place  la.st  week,   at  the 
age  of  73  years,  of  Aid.  H.  Linsley,  chairman  of  the  Salford  I 
Corporation  Tiamway   Committee  since  its  inception  twenty  j 
years  ago.  , 


NEW     COMPANIES     REGISTERED. 


Frank  Rawcliffe  &  Co.,  Ltd.  (170,278). — Private  company.  ' 

KryiilL-rcJ    ,\uyu»t    IJlh.      Capital,    £12,000    in    £1    >har«.     To    take   over    the    I 
business    ol  an   electriial    L-nyinicr    and    factor   carried    on   by    !•.    Kawclifle    at    • 
8.   Nun  Street,   16,   Weslinorelaml   Road,   and  49,   Wcstgale   Koad,    all    in    New-    ! 
castle-on-Tyne,   and    04,    \  ictoria    Road,    Darlington,   as  "  Frank  R.iwclifie   and 
Co."    The  first  directors  are  :  K.  Rawcliffe  (managing  and  pernianent  director). 
D,  Queen's  Gardens,  Benton ;  J.  McGhec,  9,  Queen  s  Gardens,   Benton,     gualifi- 
cation,    1   share.     Remuneration   as   fixed   by    the   company.      Registered    office :    ' 
8,    Nun   .Street,    Newcastleon-Tyne. 

Modern    Electrical   Supply   Co.,   Ltd.    (176,286).— Private 

company.  Registered  .Xuijusl  lath.  Capital,  iV.MU  in  fl  shares.  To  lake 
over  the  business  of  .l.vtiii.il  tnginetrs  (ormurlv  carried  on  by  G.  F.  A. 
Stone  and  G.  A.  Uavinport  at  14,  High  Slre.l.  I'inner,  and  to  carry  on  the 
same  and  the  business  of  dealers  in  electrical  goods,  ^:c.  The  permanent 
directors  are  :  .\.  T.  Whittle  (governing  and  managing  director  and  chairman), 
Paines  Lane,  I'inner;  G.  F.  A.  Stone  (sales  manager),  14,  High  Street,  I'inner; 
G.  .\.  Davenport  (works  manager),  14,  High  Street,  Tinner.  Qualification 
of  managing  director  400  shares;  of  other  directors  1  share.  Remuneration  as 
fixed  bv  the  company.  Registered  office ;  7-9,  Whitecross  Place,  Wilson 
Street,    Finsbury   Square,    E.G.  2. 

Ohms,    Ltd.    (176,318). — Private    company.       Rei^istered 

August  Kith.  Capital,  £400  in  ill  shares.  To  carry  on  Ihe  business  of 
electricians,  electrical  engineers,  and  contractors,  &c.  The  subscribers  (each 
with  one  share)  are:  W.  J.  Wood,  34,  Shakespeare  Road,  Acton,  W.  3,  solici- 
tor's clerk;  W.  J.  Lovell,  110,  Maryland  Road,  Wood  Green,  N.22.  solicitor's 
clerk.  The  first  directors  are  to  be  appointed  by  the  subscribers.  Solicitor  : 
A.  L.  Horner.  199,  Piccadilly,  W.  Registered  office  :  41,  Upper  Berkeley 
Street,    W.  1. 

"Wren  Three  Link  Patent  Safety  Coupler,  Ltd.  (176,331). 

— Privat.-  c.nip.mv.  Registered  August  Kith.  Capital,  £1,500  in  £1  shares. 
To  carry  ..n  the  liusiness  o(  electricTl.  ,iR-chanicMl,  motor,  and  general  en- 
gineers,  iron  and  brass  founders,  boiler  makers,  wire  drawers,  iron  and 
steel  cable  makers,  &c.,  and  to  adopt  an  agre<'ment  with  .\.  Wren.  The  sub- 
scribers (each  with  one  share)  arc:  G.  T.  Little,  7,  DornclifTe  Ro:id.  Fulham, 
S.W.  (i,  clerk;  F.  W.  live,  38,  Salmon  Lane,  Limehouse,  E.  14,  cl.rk.  The 
subscribers  are  to  appoint  the  first  directors.  Solicitor  :  ?i.  Barric,  Balfour 
House,    Finsbury   Pavement,    E.G. 

Engineers'    Club    (London),   Ltd.    (176,343).— Rcj<istered 

.Auguvt  17lh  a^  a  company  limited  by  guarantee.  To  promote  the  interests 
of  .ni:!!!..  r-  n.  nr,  ,lly  and  provide  a  club  house  for  a  club  in  coursv  of 
furtii-.rii.Ti  h.  1.1  l.iuiwii  as  the  Engineers'  Club.  The  first  directors  aic;  E. 
Maiuill.  (Ml'.  I.. I  loventrv),  39,  Coventry  Street,  W.;  E.  L.  Hill,  39,  St. 
James's  bin.  I,  S.W.  I;  P.  C".  Pope,  Wainholm.'I'oddingtun,  Beds.  E.  M.inville. 
M.P..   is   the  lir-l    |>r.si.lint.     Registered  ofliie  :   39,  Coventry  Street,    W,  1. 

British  Samples,   Ltd.  (176,336). — Private  company.     Ke- 

gistered  August  17lh.  Ciipital,  £3,000  in  £1  shares.  To  organise  and  condu.  t 
exhibitions  in  the  United  Kingdom  and  other  countries  with  the  ohj.u  ■\ 
promoting  British  manufacture  and  trade,  and  fostering  the  rclatinn-luj.- 
between  manufacturers  and  consumers  throughout  the  world,  and  lutw  .  n 
exporters  ;djroad  and  consumers  in  the  United  Kingdom  and  other  cotiniti.-, 
and  for  that  purpose  to  co-operate  with  newspapers  in  cataloguing  and 
advertising  of  exhibits:  to  act  as  agents  for  exhibitions  organised  bv  other 
concerns,  &c.  The  .subscribers  (each  with  one  share)  are  :  G.  B.  Crowder. 
51,  Lincoln's  Inn  Fields.  W.C.2.  solicitor:  H.  G.  Russell  Smith,  01.  Lincoln's 
Inn  Fields,  W.C.  2.  solirilnr.  Th.'  subscribers  are  to  appoint  the  first  directors. 
Registered  office:  51,   l.in.oln's   Inn   Fields,  W.C.'J. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


British  Illuminated  Si^n  Co.,  Ltd.— Particulars  of  .ilO.IKH) 

<lebenluns,  ;,utli<)ris.(l  July  I  Ith,  llGl  ;  present  issue  £1,000;  charged  on  111. 
company's  undertaking  and  properly,  present  and  future,  including  uncalled 
capital. 

A.   Hirst  &  Son,   Ltd.    (57,889).— Return  dated   July  Cth, 

1921.  Capital,  £20.000  in  £10  shares  (100  preference  and  I.IHKI  ordinary);  10(1 
preference  and  I,'220  ordinary  shares  taken  up;  £2,200  paid;  £11.000  considered 
as  pai.l.     Mortgages  and  charges  :    Nil. 

Metropolitan-Vickers   Electrical  Co..  Ltd.    (62,919).— R<'- 

turn  dated  May  4th,  1.921.  Capital,  £6.395,000  in  lll(i.,'-.2.-.  |,n  (■  r.  n.  .■  sh;ir.  s 
of  £3  each,  .'>,13li.9.'-|0  ordinary  shares  of  £1  each,  and  .^■IHl.lllHl  d.f.in  ,1  shar.  , 
of  Is  e,ich;  fill!..';2.-.  preh'renr.-,  l,I3(i,950  ordinary,  and  .^.(lll.lKm  d.f.rr.  .1  share, 
taken  up;  ,£2.215.000  paid;  £'150,(100  considere.I  as  p  ,id.  Mortgages  an.l 
charg.s:     £l.39.-.,l.-.3. 

Rangoon  Electric  Tramway  &  Supply  Co.,  Ltd.  («6,9.32). 

—Return  <lated  June  1st,  1921.  Capital.  £.W0,00«  in  .VI.OOO  preference  shares 
of  £5  and  250,000  ordinary  shares  of  £1  e.ich ;  .50,000  preference  and  177,001 
ordinary  shares  taken  up:  iE362,001  paid  on  the  preference  and  112.001  ordinary 
shares;' £65,000  considered  as  paid  on  65,000  ordinary  shares.  Mortgages  and 
charges:    £249,739. 
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CITY     NOTES. 


The  annual  meeting  Wiits  held  in  l-ondon 
Vera  Cruz  ou  August  17th.      Mr.  Vincent  \V.  Yorke 

Electric  Light,  (c'liiiirnian),  who  i)ro.si(le<l.  .said  (hat  the 
Power  and  «ro.ss  earning.^  of  the  company  continued 
Traction,  Ltd.  to  increaai  satisfactorily  althoufih  operaf- 
iufi  expen.ses  had  also  increased.  A  serious 
strike  of  the  trainway  employes  in  Sept<'nilM'r  had  reduced 
the  income  consideraldy.  To  meet  an  increa.se  in  wages 
invarded  to  the  men.  the  company  had  been  permitted  to 
increase  its  fares.  The  lighting  and  power  business  liad  shown 
good  results,  the  combined  net  earnings  for  the  current  year 
being  about  2.5  per  cent,  in  exce.s.s  of  tho.se  for  the  correspond- 
ing period  of  19'20.  The  opening  up  of  a  bathing  resort,  in 
which  the  company  had  an  interest,  near  Vera  Cruz,  would 
add  considerably  to  the  earnings  of  the  tramways.  The 
stand-by  Diesel  plant,  which  was  u.sed  in  the  event  of  a  failure 
of  the  supply  from  the  Puebla  Tramway.  Light  &  Tower  Co., 
W.IS  very  old,  and  it  would  be  necessary  to  install  a  steam 
turbine  within  the  next  few  months.  The  political  conditions 
in  Mexico  remained  satisfactory,  and  if  these  continued  so. 
and  if  labour  troubles  could  be  avoided,  1S21  should  prove 
a  very  satisfactory   year. 

The  Watt  A.G.  fur  FAcktrischc  Vntcr- 
Swiss  nchmungcn,  of  Cdarus,  w-hich  is  associated 

Companies.  with  the  Zurich  Bank  for  Electrical  Under- 
takings, reports  a  slight  increase  in  the 
deficiency  in  1920-21  to  2,891,000  fr.,  and  the  loan  capital  again 
receives  no  interest. 

The  report  of  the  Maschincn  Fabrikcii  Eschcr  Wtiss  £  Co.,  of 
Zurich,  states  that  the  volume  of  the  turnover  in  the  year 
ended  on  March  31st,  1921.  was  approximately  the  same  as 
in  the  previous  year,  although  sale  prices  considerably  de- 
clined. After  making  provision  for  depreciation,  the  accounts 
record  net  profits  of  809.0(.K)  fr..  as  again.st  804.000  fr.  in  1919-20. 
and  tho  dividend  remains  at  0  per  cent,  as  in  the  preceding 
year. 

The  report  of  the  directors  of  Brown,  Boceri  <f-  Cie.,  of 
Baden,  dealing  with  the  year  ended  on  March  31st,  1921,  states 
that  the  sudden  falling  off  in  the  .sales  of  electric  motors  which 
took  place  in  September  was  followed  by  stagnation  of  business 
in  large  machines  in  the  following  month.  This  change  would 
have  had  no  direct  con.sequences  on  the  activity  of  the  works 
Bt  first,  as  orders  were  on  hand  for  a  long  time  forward.  But 
the  stagnation  led  to  a  rapid  fall  in  the  prices  for  all  raw 
materials  and  for  manufactures,  which  decline  reached  extra- 
ordinary dimensions  in  the  first  quarter  of  1921.  If  this  situa- 
tion had  not  arisen,  the  working  results  for  the  year  would 
have  been  entirely  satisfactory  desiiite  other  unfavourable 
factors.  The  accounts  show  net  profits  of  666.000  fr.  as  coni- 
p.ired  with  5,084,000  fr.  in  1919-20.  when  a  dividend  at  the  rate 
cil'  8  per  cent,  was  paid.  As  a  conseouence  of  the  depreciatinn 
nf  raw  materials  and  manufactures,  the  valuation  of  the  stocks' 
:it  the  end  of  the  financial  vear  represented  a  loss  of  about 
7.(HK),000  fr.  on  an  ordinary  share  capital  of  ,56.000,000  fr._  It  is 
slated  that  this  is  the  first  time  during  the  ,30  vears'  existence 
of  the  company  that  no  dividend  has  been  paid. 


France, — Compagnie  Continentale  Edison. — ^The  ordinary 
meeting  approved  the  accounts  for  the  vear  1930.  leav- 
ing a  debtor  balance  of  65,666  fr.  Taking  into  ac- 
count credit  carry  overs  from  former  years'  working  of 
126,021  fr.,  a  final  balance  of  60..508  fr.  remained,  which 
it  was  decided  to  carry  forward.  Tlie  Nevers  instal- 
lation during  1010  was  in  the  preparatory  stage,  but 
developed  in  an  encouraging  manner  in  the  course  nf  102(1. 
In  .Tanuarv  onlv  161.5,'i8  kWb  were  sold,  but  bv  December  that 
figure  had  risen  to  496.20-2  kWb,  the  total  for  the  year  bi-iiic 
0,451,511  kWb.  If  the  industrial  conditions  bad  not  caused 
various  imnortant  customers  fo  restrict  tliei'-  operations  con- 
siderablv,  the  consumption  of  electricitv  would  have  more  Tlian 
doubled'  that  actually  attained.  In  19'Xt  the  City  nf  Paris 
"irried  out  long  experiments  in  the  Vals-de-T.oire  district  in 
il'-ep  pumping  to  tap  underground  water  supidies,  for  which 
till-  company  furnished  the  electrical  equinment.  Tlie  opera- 
iion.s  were  completely  .successful  and  are  stil)  being  continued. 
T1ie  report  jia.ssed  in  review  the  position  of  the  various  under- 
iikings  in  which  the  ecmpany  has  shares,  namelv.  the  RrK-ii't'' 
TTvdro-electrique  de  T.yon.  the  Rociete  de  Distribution  de 
rRlcctricit''  de  I'Ouest.  and  the  Coninag"ie  Parisienne  de  Dis- 
tributinn  do  TEleetrieite.  ^n  extraordinarv  nieetin.T  wbi''b 
followed  sanctioned  the  raising  of  the  capital  from  lO.OOO.OOo 
to  •'5.000,000  fr.  bv  the  is.sue,  on  one  or  more  occasions,  of 
3n.;)00  .500-fr.   shares. 

Tvneside  Tramways  &  Tramroads  Co. — Tlio  reoort  foi  tbi' 
liab'-ycar  ended  .Tuni-  recomniends  divideniN  at  the  r.itc  of 
■>  per  cent,  ner  annum  on  the  preference  and  :^  '^'^r  cent.  n<>v 
iMPum  Hioth  less  tax)  on  tb"  ordinarv  shares;  ,i'.50O  to  reserve 
iiiid   £M0  carried  forward.     Increase  in  traffic  receipts.  ;£1.1SI. 

Cilv  of  London  Electric  LiiJhtinjS  C".,  T  td. — Tho  elireetor>; 
have  declared  haK-yearlv  dividends  on  the  6  per  cent,  first  and 
8  per  cent,  second  preference  .shares;  and  at  the  rate  of  10  per 
cent,  per  annum  on  the  ordinary  .shares,  all  less  tax. 


Prospectus. — The  list  is  due  to  close  to-day  (or  earlier)  in 
the  issue  of  £7.50,000  in  G  per  cent,  del^nturcs  at  %  per  cent.. 
Ijy  the  County  of  Southland  Electric  Power  Board.  The  prin- 
cipal and  interest  arc  uuconditioually  guaranteed  by  the  New 
Zealand  Ciovernment. 

Aberdeen  Suburban  Tramways  Co, — Profit  for  the  half- 
year  ende<l  July  iilst  £1,771,  plus  ±"^,808  brought  forward. 
.^ft^•r  i)utting  i'J,OI)U  to  renewals  and  depreciation,  a  dividend 
at  the  rate  of  7  per  cent,  per  annum  is  to  be  paid.  £'2,'J!.>2 
carried  forward. 

Oxford  lilectric  Co.,  Ltd. — .\  dividend  at  the  rate  of  5  per 

cent.   iK^r  amuiin,   less  tux,   on    the   ordinary   shares   for    the 

half-yi'ar  is  announced. 

Clyde   Valley   Llectrical  Power  Co. — .\n  interim  dividend 

at  the  rati'  of  5  per  cent,  per  annum,  le.-^s  tax.  is  announced 
on  the  ordinary  .sliares  for  the  past  half-year. 

British    Electric  Transformer  Manufacturing  Co.,  Ltd. — 

An  interim  dividend  on  the  ordinary  shares  at  the  rate  of 
0  per  cent,  per  annum,  less  tax,  for  the  half-year,  is  an- 
nounced. 


STOCKS    AND    SHARES. 


Tuesday  Eveni.mg. 
The  markets  arc  not  lacking  in  points  of  interest,  although 
general  business  continues  quiet.  Money  is  said  to  be  getting 
cheaper,  but  this  may  he  a  transitory  matter  ;  the  usual  tend- 
ency is  for  rates  to  stiffen  as  autumn  approaches.  Investment 
securities  remain  firm.  The  new  General  Electric  7  per  cent, 
debenture  is  again  better  at  94i.  a  premium  of  2  points,  as 
against  the  discount  of  4  to  which  it  fell  soon  after  allotment, 
when  the  stags  were  hastening  to  get  out.  Other  new  issues 
in  this  market  are  inclined  to  be  irregular.  North  Metro- 
politan has  risen  to  7  premium,  Metropolitan  Electric  Exten- 
sion debenture  is  unchanged  at  8  premium,  and  the  Shropshire 
7i  per  cent,  debenture  weakened  to  965,  which  is  i  discount. 

Tile  Marconi  report,  given  ou  p.  '2A5  of  last  week's  issue, 
caused  a  sharp  drop,  to  33s.  9d..  in  the  ordinary  shares.  Sup- 
port was  quickly  forthcoming,  and  a  rally  to  1  13/7G  ensued. 
As  announced  here,  the  dividend  on  the  ordinary  shares  is  to 
be  made  up  to  15  per  cent,  for  the  year,  while  the  preference 
receive  12  per  cent.  This  is  a  reduction  of  10  iier  cent.,  in 
both  cases,  upon  last  year's  dividends.  Moreover,  a  bonus  pay- 
ment of  35  per  cent.,  free  of  tax,  was  distributed  a  year  ago, 
out  of  money  received  from  the  Government.  It  is  interesting 
to  trace  the  net  profits  record  for  six  years,  which  stands  as 
follows  :  — 

1913        £122,300    1918        £597,900 

1916  £318,400    1919     £1,'2'A),740 

1917  £383.800    19'20        £'297,682 

Unfavourable  rates  of  exchange  are  declared  to  be  largely 
responsible  for  the  shrinkage  in  the  net  profits.  Because  of 
these  rates,  substantial  sums  have  been  retained  abroad  on 
deposit,  or  invested  in  foreign  Government  securities.  There 
are  still  outstanding  claims  against  British  Govertmreut  de- 
partments, and  it  is  ditficult  to  appraise  what  may  be  the 
value  of  the  shares  from  the  standpoint  of  the  ixn-manent  in- 
vestor. Tlie  company  has  plenty  of  scope  for  expansion,  in 
spite  of  the  official  "  wireless  chain."  To  the  Stock  Exchange 
eye,  the  shares  retain  attraction  from  the  fact  of  their  being  a 
popular  medium  for  speculation  wherever  there  is  "  anything 
doing,"  which  at  present  (save  amongst  investment  stocks) 
there  is  not. 

Following  upon  the  payment  of  a  healthy  string  of  coupons 
upon  Mexican  Light  &  Power,  M<'xican  Electric  A  Pachuca 
bonils,  there  conies  the  modest  announcement  that  the  March, 
1015.  couixm  upon  Mexico  Tramways  first  mortgage  bonds  is 
to  be  met.  Not  much  more  than  this  had  Iwen  anticipated. 
The  price  of  the  bonds  is  a  little  better  at  54.  The  coupon,  it 
may  be  useful  to  stat(\  can  lu-  .sold  at  £3  7s.,  less  tax.  in  the 
Stock  Kxcbange,  whereas  the  company  is  paying,  of  course, 
only  £2  10s.  The  Mexican  Light  &  Power  coupons  can  be 
sold  at  £37  5s.  and  the  Pachuca  coupons  at  £33,  both  less  tax. 
British  Columbia  Electrics  have  gone  back  a  Httle  after  their 
.sharp  rises  last  week,  and  Brazilian  Tractions  at  29  are  }  up. 

Electrical  manufacturing  shares  are  inclined  to  be  heavy. 
Edi.sons  have  dropiu'd  Is.  ;id.  to  8s.  3d.  English  Electrics  are 
down  Is.  6d.  t<)  half-a-guinea.  Genera!  Electric  ordinary  can 
be  bought  at  .£1.  Other  manufacturing  shares  manifest  a 
similar  disposition  to  dulness.  The  reason  is  that  people  are 
beginning  to  get  »  little  afraid  lest  German  competition  may 
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become  a cu to  in  tbi^  iiiUu^tiy.  Tu  ukit  cxltut  the  aliiac- 
henskin  is  justifietl.  those  couueek-d  with  the  business  can 
judj;e  better  than  a  mere  writer  upon  fiuaniial  subjects,  Imt  it 
is  certainly  havinj;  its  effect  upon  prices,  and  tiie  market  is  a 
ihill  and  somewhat  heavy  one. 

The  electricity  siipjily  yt"""!',  lio«ever.  is  generally  lirni. 
County  of  London  ordinary  arc  i  up  to  tS|,  tliouyh  Chaiiiij,' 
Cross  at  4i  lost  the  half-a-irowu  iniprovenicut  whicli  llicy 
picked  up  a  week  aj^o.  City  of  l.ondoiis  at  JiJ  are  unallcrled 
by  the  iiitcriiu  dividend  announcement  of  Is.  (H'r  share.  York- 
shire Electric  Tower  .'jj  per  cent,  debenture  .stock  has  eastui  oil' 
to  S45.  'Hie  pro.sivctUs  of  the  Soutiiland  tj  lu-r  cent,  deben- 
tures, at  iK>,  {.'uarantwd  by  the  New  Zealand  (lovernnn'ut  is 
now  out.  As  a  matter  of  domestic  inteicst.  it  may  be  nien- 
tioneil  that  the  bonds  will  Ihi  dealt  in.  not  by  the  electrical 
market,  but  by  jobbers  in  Colonial  (iovernmcnt  .s<-curities. 

Chanj;es  in  the  cable  market  arc  few  and  insif,'nilicant.  (Ircat 
Northern  Tclet;raphs  liave  put  on  another  'is.  (id.,  but  Cniteil 
River  IMates,  after  the  sharp  advance  they  had  enjoyed,  lost 
1/16  at  (ij.  Anglo-American  Tclej,'raph  deferred  is  still  iK'int,' 
boupht  by  the  investor,  and  the  price  is  better  at  17^.  The 
Eastern  group  shows  no  alterations,  except  for  a  rise  of  i  in 
Globe  pr<'ference. 

Babc<xk  &  Wileox  remain  steady  at  2  7/ Hi,  while  other 
encineerind  shares,  toflether  with  tho.«e  in  the  coal,  iioii  and 
armament  list,  move  narrowly,  and.  on  balance,  slightly  down 
wards.  Prottress  is  bein;;  made  this  week  with  the  foniiatioii 
of  a  now  Rubber  Shareholders'  .Association,  and  a  preliiiuMaiy 
meeting  took  place  on  Wednesday.  The  intention  is  to  allnrd 
support  to  the  proiH>sals  for  enabling;  to  be  put  into  lone  a 
profjrannne  of  further  restriction  of  output,  and  control  ol 
the  Bale  of  the  raw  nial<>rial.  So  far  as  market  prices  are  con 
turned,  however,  tbest'  activities  have  had  no  inlluence  in  help 
ihp  quotations.  In  fact,  rubber  shares  are  mostly  lower  on 
the  week. 

SHARE  LIST  OF  ELEOTRIOAL  COMPANIBP. 

HoHB  ElBOTRIOITY  OOHPARIBS, 

DlTidend  Prioe 

, " »      August  23,  YIeia. 

1919,  1930.          1931.    Rise  or  (al),     p,o. 

Brampton  Ordinary 13  13              8  —  £10    0    3 

Ohuing  Gross  Ordinary    ....       1  B              4i  —  i  9    S    I 

do.       do.       do.       «lPreI...       4  4            Bi  —  T    4    4 

Chelsea 4  S              8i              —  9    4    8 

Olty  of  London         18  14               Ig               —  10    3    0 

do.       do.    6  per  cent.  Pret...       6  6              17/-            —  7    1    D 

County  of  London 8  8              es              +4  9    r>    8 

do.       do.    6per  cent.  Pret,..        6  6              ik  —  7    7    4 

Kensington  Ordinary         ..        ..        7  9               4}  —  10  18    4 

London  Electric       3}  3i             1  —  7  10    o 

do.        do.    6  per  cent.  Prel. ..       6  6              2?  —  10    9    0 

Metropolitan 6  7               83  —  968 

do.         4i  per  cent.  Pret,      ..4)4)            9|  —  7  16    0 

81.  James' and  Pall  Mall  ....      13  13              6  —  10    0    0 

South  London           6  7              38  —  10  13    3 

Bouth  Metropolitan  Pre! 7  7              15/9          -  8  17  10 

Westminster  Ordinary      ....      10  10               6|  —  8  13  10 

Telborafhb  ahd  TiLapBonca. 

Anglo- Am,  Tel.  Pret 6  6              S5J  —  7    0    4 

do.            Del \\  \\            17}  -f  J  8  14    2 

Chile  Telephone       6  6                 6^  -  6  14    3 

Cuba  Sub.  Ord 7  7                74  —  9    6    8 

Eastern  Extension 10  10               16^  —  6    2    0 

Eastern  Tel.  Ord 10  10  1634  —  6    2    0 

Globe  Tel.  and  T.  Ord 10  10  I6J'  —  5  19    6 

do.       do.       Prel 8  6              B|  -f  i  6    8    0 

Great  Northern  Tel S3  94  34 J  +\  !)  17    li 

Indo-European         10  in  80  —  R    6    8 

Marconi           3fi  1'.               1}?  —  8    .'i    6 

Oriental  Telephone  Ord 13  13               2^  —  'S  16    a 

United  R.  Plate  Tel 8  8               6i  — ,',  •6  111    4 

West  India  and  Panama  ..        ..      Nil  Nil  6/lJ  —  Nil. 

Western  Telegraph 10  10  16)  —  •8    12 

Bomb  Rails, 

Central  London  Ord.  Assented  ..4  4  19)  —  8    18 

Metropolitan IJ  1)  2.5  —  6    0    0 

do.           District                ..      Nil  Nil  17)  —  )  Nil 

Undergroond  Electric  Ordinary ..      Nil  Nil           3l  —  i" 

do.              do.       "A"      ..      Nil  Nil            B/6  — 

do.              do.      Inoome   ..       4  9  7!i)  —  ■>  i,-,    g 
FoBBion  Trajab,  fto, 

Anglo-Arg.  Trams,  First  Prel,     ..        6)  12)           3J  -  10    0    0 

do.            do.      3nd  Pref.        ..      Nil  5)             3i  -  111    il    0 

do.           do.      6  %  Deb.        ..6  6  y  —  7  16    0 

Brazil  Tractions       Nil  Nil  -^  I  Nil 

British  Columbia  Eleo.  RIy.  Pfce.       6  6  _  8    il    3 

do.               do.         Preferred        6  4  ."..'>)  -  1  •8  112 

do.              do.        Deferred         8  69  —  *  •lo    .■,     i 

do.              do.       Deb.       •  •        4i  4}  69)  —  "  7    3  10 

Mexico  Trams  6peroent.  Bonds..      Nil  Nil  64)             k    1  Nil 

do.           6  per  cent. Bonds..      Nil  Nil  35  —  Nil 

Mexican  Light  Common    ..        ..      Nil  Nil            9  —  Nil 

do.            Pref Nil  Nil           17)  —  Nil 

do.            iBt  Bonds  . .        . .      Nil  '>            53)  -f  2  9    7    0 

MAHDrAOTCBIKa   CoMFAniCB, 

Babcook  4  Wilcox 16  16  il  —  6  3  0 

British  Aluminfaro  Ord 10  10  17/ti  —  11  h  6 

British  Insulated  Ord 16  16  1/  —  tl  12  0 

Callenders 16  16  l','«  —  10    8  8 

fiiProl 6)        6)  17/6  -  7  8  7 

Oromptonr/d 10  10  16/-  —  18  6  8 

EdlBon-Bf  4n 10  —  8/:i  —  i/.i  — 

do       M.    6  per  cent,  Deb.    ..6         6  68  —  7  7  1 

Elect      Constmotion       ..        ..  10  10  18/9  —  11  18  10 

E»       b  Bleotrlo 8         8  10,6  —1/6  15  1  10 

Do.           Prel 6         6  14,fi  -  8  5  0 

en. Eleo.  Prel 6)       6)  I7i6  —  7  18  o 

do.       Ord 10  10  20/  -ad.  10  o  0 

Henley            16  16  I,-  —  In  5  ii 

,  *^'!'  T?*J?''' 4)        4)             bI  -  6  18    6 

Indla-Rnbber  10       _  i^  

Met.-Vlokers  Pref 8         8              IfJ  —  8  16  10 

Siemens  Ord.           10       10              14  —  »8  18    3 

Telegraph  Oon 30       U             II  —  •()  14    1 

*  DlTldendi  paid  tree  ol  Income  Tazt 


MARKET     QUOTATIONS. 

It  should  be  remfmlHiTil.  ill  uuikiii^^  uso  nf  tlu'  fi^rures  appeariuj^ 
in  the  J'oUowiiij;-  litsi.  tiiat  in  some  eases  thi-  priet's  are  ouly  treneral, 
auJ  they  may  vary  aecordiuji"  to  qmiutities  ami  other  oircumstaiices. 


Tuesday.  August  23rd. 


CHEMICALS.    &c. 


a  Aoid,  Oxalio per  lb. 

a  Animoniao  Sal  per  ton 

B  Ammonia,  Muriate  (large  crystal]  „ 

a  Bisulphide  of  Carbon  . .         . .         „ 

o  Borax , 

a  Copper  Sulphate        „ 

a  Potash,  Chlorate       per  lb. 

a       M        Percblorate  , 

a  Shellac  ..         ..         ..         ..         ..  per  cwt. 

a  Sulphur,  Sublimed  Flowers  ..         „ 

a         ..         Lump  „ 

a  Soda,  Chlorate  per  lb. 

a      ,.       Crystals  per  ton 

a  Sodium  Bichromate,  casks  ..    per  lb, 

METALS,     &c. 
p  Babbitt's  Metal  Ingots       ..        ..   per  ton 
c  Brass  (rolled  metal  '2"  to  13"  basis)    por  lb, 
c      „       Tubes  (solid  drawn)  . .         „ 

c      „       Wire,  basis „ 

c  Copper  Tubes  (solid  drawn)  . .         „ 

c        „        Bars  (beet  selected)  ..   per  ton 

c       M        Sheet „ 

c        u        Rod 

d       „        (Electrolytic)  Bars 

rf       „  „  Sheets        . .         „ 

d       ,.  „  Wire  Rods. . 

rf       „  „  H.C.  Wire, ,    per  lb. 

/  Ebonite  Rod 

/       „         Sheet 

n  German  Silver  Wire  ..        ..         „ 

h  Gutta-percha,  fine 

A  India-rubber,  Para  fine      ..         ..         ,, 
/  Iron  Pig  (Cleveland  Warrants)    . .    per  ton 
/      „    Wire,  galv.  No,  8,  P,0.  qual.         „ 

^  Lead,  English  Pig „ 

J- Mercury  per  bot. 

e  Mica  (in  original  cases)  small     ..    per  lb. 
e      M  >■  It       medium..        „ 

e      u  ..  ..       large      ..        „ 

p  Phosphor  Bronze,  plain  castings..         „ 
p         „  „  rolled  bars  and  rods         „ 

p  ,,  „  rolled  strip  &  sheet         „ 

rf  Silicium  Bronze  Wire        ..        ..    per  lb. 
r  Steel,  Magnet,  in  bars        ..        ,,         „ 
n  Tin,  Block  (English)  ..        ..per  ton 

a    „      Wire,  Nos,  1  to  16      ..        ..per  lb. 
p  White  Anti-friction  Metals         . .  per  ton 


Latest 

Fortnight's 

Frioe. 

Ino.  or  Deo, 

Sid. 

JtG5 

£bS 

£34 

£31 

6d. 

8d. 

£14109.  ' 

£1  d>',-. 

£16 

£ldir. 

£15 

£90  to  £175 

lOs'd. 

l/n|  to  l/l 

Hid. 

1/25 

£1111 

£101 

£101 

£73 

£146 

£K9 

11, ;d. 

8/t> 

SI- 

2/9 

13/7 

1/1 

Nom. 

£35 

£21  68. 

£10  7s.fid.-£10  10s, 

3d.  to  3/- 

4/-  to  SI- 

10/-  to  20/-  &  up 

1/4  to  1/9 

a/l  to  2/6 

9/2  to  2/7 

l/3tl 

1/8 

£U9  to  £150 

3/9 
£65  to  £276 


£6  to  £96  dec. 

Sd.  dec. 

)d.  dco. 
£4  dec.' 
£4  deo. 
£4  dec...    . 
£2  10a.  dec. 


id.  deo, 

£12  dec. 

£8  to  £10  dec. 


a  a.  Boor  &  Co. 
c  Thos.  Bolton  &  Sons,  Ltd, 
d  Frederick  Smith  &  Co. 
e  F,  Wiggins  &  Sons. 
/  India-Rubber,  Gutta-Peroha  and 
Telegraph  Works  Co.,  Ltd 


Quotations  supplied  by — 

g  James  &  Shakespeare, 

ft  Edward  Till  &  Co. 

y  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

a  P.  Ormiston  &  Sons. 


r  W.  F.  Dennis  &  Co. 


I'ilm  Studio  Lights  —  Tlu  Deparlnunlal  Cuminittee  ap- 
puinU'il  li>  tlic  .Miiii.stiT  ul'  llealtli  to  invch^tiyate  the  Cinises  and 
pievoution  of  hliridnoss,  of  wliicli  Mr.  (j.  H.  Kobcrt.s  is  chair- 
iiiitn.  has  just  issued  an  interim  ivjiort  dealiiij^  witli  the  injuiies 
to  tlic  .sight  of  ai-tors  and  autrcs.st>s  alleged  to  be  due  to  the 
powerful  lights  uwd  for  the  production  of  tihns  in  kineiuato- 
grajih  studios.  Complaints  on  this  matter  were  made  by  the 
Aet^irs'  Association  last  year.  The  Committ-ee  traces  the 
trouble  to  the  use  of  open  are  lights  witiiout  difl'usiug  screens, 
and  (inds  that  some  transient  eye  injuries  have  thus  been 
caused,  but  that  there  is  no  evidence  of  permanent  damage  to 
>ight.  It  states  that  the  evidence  given  is  to  the  elfect  that 
unscreened  ares  are  not  only  unnecessary,  but  give  less  satisfac- 
tory photographic  results,  and  tlie  Tncor|H)rated  Association  of 
Kineinatograph  .Maiuifacturers  ha>  given  an  undertaking  to  the 
Mhiister  of  Health  that  its  menibers  will  not  permit  the  use  of 
ojien  arc  lights  without  lilters  in  their  studios.  The  committee 
accepts  this  undertaking,  but  points  out  that  the  industry  is 
in  a  state  of  development,  anil  that  research  is  needed  as  to 
the  besl  types  of  lamp  for  the  purpose. — Daily  Telegraph. 

Fire. — Tht'ie  was  an  outbreak  of  fire  at  the  premises  ol 
Mr.  (!.  Blackbnrn. of' Crown  Street,  Bolton,  on  August  IDtli., 
the  eaii.se  being  unknown.  When  tlie  lirigade  arrived  the 
building  wa.s  well  ahght.  Electrical  appliances,  valued  at 
over  .t'ii(H),  were  destroyed. 

InsuHicient  Foreign  Postaj^e. — Tli<'  rusini.isler-Ceneral 
draws  attention  to  the  fact  that  considerable  numbers  of  in- 
sul'lieiently  stamped  letters  are  being  sent  through  the  post  to 
places  abroad,  and  more  especially  to  the  Continent.  Tlie' 
prepaid  rate  of  po.'stage  on  letters  for  all  foreign  countries 
(except  the  United  State.s  of  America  anrl  Tangier)  is  3d.  for 
llie  first  ounce  and  Ijd.  for  each  succeeding  ounce  or  fraction 
of  an  ounce;  from  the  United  Kingdom  to  British  ['(issessions 
generally,  the  United  States.  Tangier  and  TT.M.  ships  and 
troops  on  foreign  stations,  the  letter  rate  is  2d.  for  the  first 
ounce  and  IJd.  for  each  succeeding  ounce  or  fraction  thereof. 
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LEAVES    FROM    AN    INSPECTOR'S    NOTE- 
BOOK. 


By  ■'  ANODE. 


One  of  the  most,  disagreeable  duties  of  an  eiectiiral  in- 
spector is  in  connection  with  the  inspection  of  storage 
batteries,  it  being  an  extremely  dirty  and  tedious  under- 
taking, and  in  the  majority  of  cases,  any  suggestions 
put  forward  for  the  maintenance  of  the  battery  are 
ignored,  with  the  result  that  one  sees  a  steady  deprecia- 
tion in  its  efficiency  and  performance. 

Another  point  is  that  one's  clothes  are  not. benefited 
by  sundry  drops  of  acid  being  sprinkled  upon  them, 
and  wliere  the  battery  is  situated  at  some  distance  from 
a  station,  it  is  not  always  possible  to  carry  overalls, 
especially  if  burdened  with  a  megger  and  other  indis- 
pensable instruments. 

'  It  is  really  marvellous  what  a  storage  battery  will 
stand  up  to  in  the  way  of  bad  treatment,  and  there  is 
no  doubt  that  battery  makers  generally  can  congratulate 
themselves  on  the  superb  qualities  of  their  goods. 

One  of  the  best  e.xamples  of  how  not  to  treat  a  l)altery 
came  before  me  not  long  after  I  started  o>it  on  tlie  road, 
and  being  new  to  the  job,  and  this  my  first  battery 
inspection,  I  went  into  the  matter  very  thoroughly  and 
scientifically. 

The  fir.st  thing  was  a  general  look  round,  and  from 
the  appearance  of  the  battery,  1  came  to  the  conclusion 
that  it  was,  and  had  been,  out  of  use  frojn  time  im- 
memorial. 

The  attendant  was  a  sort  of  combined  groom-ostler- 
<  o:i(hman-knife-boy-estate  engineer  generally,  with  a 
jiicdilection  for  wisps  of  straw,  those  not  in  his  hair 
I  icing  in  his  mouth,  and  I  regret  to  say  that  he  did  not 
look  a  ])udding  Faraday. 

I  asked  this  wortliy  whether  the  battery  was  ever 
used,  and  when  did  he  think  it  was  charged  la.st,  and 
to  my  astonishment  he  gravely  informed  me  that  it  was 
in  regular  use,  charged  every  day,  and  what  was  more, 
that  it  had  been  charged  about  twelve  hours  prior  to 
my   visit  I 

After  a  definite  statement  like  this,  I  thought  it 
lu'tter  to  get  down  to  the  job  properly,  and  see  exactly 
where  we  stood,  and  find  out  something  definite  al>out 
I  his  liappy  battery. 

The  level  of  tlie  electrolyte  was  extremely  varied,  in 
Some  cells  the  bridges  being  covered^,  while  in  others 
tliere  were  several  inclies  of  the  plates  uncovered;  the 
density  was  all  over  the  hydrometer,  and  in  several  cells 
s(i  low  that  the  hydrometer  went  straight  to  the  bottom, 
;j:iving  me  a  nice  job  fishing  it  out  again,  to  the  detri- 
ii;ent   and  soiling   both   of   my  suit  and  my   soul. 

The  deposit  in  the  cells  in  nearly  all  cases  reached 
'()  the  bottom  of  the  plates,  and  reminded  me  of  strata 
;if  multi-coloured  sand,  pointing  to  the  fact  that  lioth 
the  charge   and   discharge  were  extremely  varied. 

At  tiie  time  of  inspection  tiiere  was  no  load  on  the 
battery,  so  voltmeter  readings  were  of  little,  if  any, 
,.use,  the  total  reading  being  115  for  55  cells. 

Several  cells  were  not  in   use,   and  in   order  to  give 

'these  every  chance  when  they  were  eventually  taken  out 

for  overliaiil  b)'  my  (J. 0.0.  friend,  the  attendant,  instead 

of  cutting  out  the  defective  cells  simply  short-circuited 

them  with  a  piece  of   19/lC  cable. 

I  next  turnetl  my  attention  to  the  charging  arrange 
m'^nts,  and  found  that  the  dynamo  and  main  switch 
boartl  weie  iialf  a  mile  away. 

The  (i. ().('.  next  took  me  to  see  tlie  dynanm,  and 
said  he  would  now  p\it  the  battery  on  iharge.  Sim- 
plicity itself;  run  the  volts  up  to  150,  slam  tlie  switch 
in,  let  it  rip  for  four  hours,  and  there  you  are  !  What 
more  is  wanted  or  required 'i 

I  was  next  shown  tiie  battery  maker's  record  book, 
and    this   I    found   had    been    tilled   up    daily,    giving  the 


density  of  electrolj-te  and  voltage  without  any  variation 
from  the  day  when  the  makers  handed  it  over;  on  asking 
how  the  G.O.C.  accounted  for  the  discrepancy  between 
liis  and  my  figui-es,  he  quite  candidly  informed  me  that 
lie  filled  the  slieets  up  from  the  previous  day's  readings, 
and  so  back  to  page  1. 

1  took  the  G.O.C.  into  my  confidence,  and  told  him 
what  he  should  do  to  get  the  battery  back  into  decent 
condition  as  far  as  possible,  especially  pointing  out  the 
necessity  and  urgency  of  correcting  the  density  of  the 
electrolyte,  all  of  which  he  promised  faithfully  to  do. 
Yet  on  my  next  visit  of  inspection  1  found  that  all 
he  had  done  was  to  top  up  the  cells  with  water  from  a 
rusty  tank. 

Another  battery  that  fell  by  the  wayside  was  installed 
in  a  club,  and  was  well  and  carefully  looked  after  until 
on  one  unlucky  day  the  gas  engine  broke  down,  and 
owing  to  the  fact  that  a  certificate  co\ild  not  be  obtained 
(this  was  in  the  days  of  the  great  war)  it  did  not  appear 
that  the  battery  was  likely  to  be  charged  for  some  time. 
1  visited  the  club  about  a  month  after  the  disastrous 
occurrence,  and  found  the  battery  right  down,  and  sug- 
gested that  under  the  circumstances  the  best  thing  to 
do  was  to  take  the  plates  out,  wash  and  dry  them,  and 
when  tlie  engine  was  repaired,  to  allow  me  to  superintend 
the  battery  being  recharged. 

This  was  agreed  to,  but  on  calling  round  some  months 
later,  I  found  nothing  had  been  done,  the  battery  being 
by  this  time  sulphated  up.  My  advice  was  now  asked 
for,  and  I  suggested  that  the  club  committee  should  get 
into  communication  with  the  battery  makers,  and  obtain 
a  price  for  overhauling,  iVc. 

But  the  committee,  instead  of  giving  the  makers  a 
free  hand  in  the  matter,  sent  for  the  local  cycle  ami 
sewing-machine  mechanic  and  asked  him  for  his  price 
and,  needless  to  say,  he  (|Ui)ted  a  considerably  lower  price 
than  the  makers  and  got  the  job. 

On  my  next  visit,  I  found  the  gas  engine  in  full 
swing,  but,  unfortunately,  the  battery  had  been  charged 
wrong  way  round.  What  should  have  been  positive 
was  negative  and  vice  versa. 

Again  I  informed  the  committee  that  the  advice  of 
the  makers  should  be  obtained  without  delay,  but  to 
cruwn  all,  they  called  in  the  sewing-machine  mechanic 
who  just  ran  tlie  battery  down,  and  charged  up  again 
in  the  opposite  direction.  The  result  was  that  the  plates 
shed  75  per  cent,  of  their  active  material,  and  in  the 
end  the  committee  had  to  install  a  new  battery  at  war 
prices.     Serve  'em  right. 

A  peculiar  case  of  battery  trouble  occurred  at  a 
brewery  situated  not  a  hundred  yards  from  this  club. 

The  battery  was  apparently  of  ample  capacity  for  its 
work,  was  well  erected  and  maintained,  properly 
charged  and  looked  after,  yet  for  some  reason  the  plates 
were  continually  buckling  and  shedding  their  active 
material,  and  it  was  quite  by  accident  that  I  found 
the  cause  of  the  trouble. 

I  happened  to  miss  my  usual  train  on  one  occasion, 
and  as  it  was  a  wet  day  I  decided  to  remain  on  the 
brewery  premises  till  the  next  train  went,  in  about  a 
couple  of  hours  or  so. 

1  filled  in  my  time  as  best  I  could  going  over  my  notes, 
and  about  an  hour  after  the  regular  stalY  liad  gone, 
the  watchman  suggested   that   1  should   i>artakc. 

Needless  to  say,  the  offer  was  accepted,  aiul  he  led 
the  way  to  the  lift,  which  in  due  course  landed  us  up 
in  the  regions  where  the  bottling  was  done,  .\fter  1 
had  partaken,  I  had  a  brain  wave,  and  asked  the  watch- 
man to  take  me  to  the  bottom  again.  I  then  asked  him 
to  take  the  lift  up  and  down  a  few  times  while  I  re- 
mained in  the  power  house.  1  found  that  the  lift  took 
(10  aiiips.  at  110  volts,  ;um1  this  was  the  cause  of  the 
tidulilc,    the  battery   b.-ing   only   of  'JtlD  Ah  rapacity. 

Still,  all  batteries  do  not  get  tliis  class  of  treatment, 
and  I  know  of  one  battery  which  gave  18  years'  con- 
tinuous service,  and  was  then  in  good  condition,  and 
was  only  put  out  of  service  owing  to  the  fact  that  the 
local  supply  company  ran  a  main  out  to  the  estate.  This 
battery   was  careil  for  by  a  tirstclass  type  of  man,   not 
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an  electrician  b_v  any  aieaiis,  but  a  man  who  was  contt-nt 
to  do  what  he  was  told,  and  do  it  thoroughly. 

In  circumstances  like  these,  a  battery  will  do  all, 
and  more,  than  the  makers  claim  for  it,  and  as  1  said 
at  the  beginning,  "  it  is  really  marvellous  what  a  storage 
battery  will  stand  up  to  in  the  way  of  bad  treatment." 


WORKING     CONDITIONS     IN     FACTORIES. 


Report  of  H.M.  Inspector  of  F.actoriks. 


(  Concluded  from  page  211.) 

Induairial  Diseases. — It  is  recorded  that  the  total  reported 
cases  of  lead  poisoning  during  the  perind  under  review  num- 
bered '243  "  *  (the  1919  figures  being  207  -'),  of  which  47  '  cases 
occurred  in  the  electric  accumulator  industry  (the  1919  figures 
lor  which  were  4S  '). 

The  figures  for  electric  accumulators  continue  to  be  the  high- 
est. The  principal  chemist  of  the  Government  Laboratorj-  wa.s 
asked  to  assist  by  determining  the  amount  of  lead  fume  and 
dust  given  off  in  lead  burning  and  chemical  plumbing  in  this 
industry.  An  interesting  iuquu-y  followed,  ami  after  tabulating 
several  estimations  made  of  lead  fume  and  dust,  w'ith  know- 
ledge of  the  processe.j  and  of  the  incidence  of  lead  poisoning 
in  them,  it  was  concluded  that  if  the  amount  of  lead  present 
in  the  air  breathed  contains  less  than  five  milligrammes  per 
10  cu.  m.  of  air,  cases  of  encephalopathy  and  paralysis  would 
never,  and  cases  of  colic  very  rarely,  occur.  And  this  figure 
is  a  quite  practical  one  to  expect  in  any  process  amenable  to 
locally  applied  exhaust  ventilation.  Somewhere  about  two 
milligrammes  of  lead  are  regarded  as  the  lowest  daily  dose 
which  (inhaled  as  fume  or  dust  in  the  air)  may,  in  the  course 
of  years,  set  up  chronic  plumbism.  Arranged  in  this  way 
the  figures  given  in  the  report  show  that  in  exi)eriments  in 
lead  burning  and  wire  brushing  in  smoothing  the  lugs  and  in 
the  pasting  room,  the  standard  laid  down  is  considerably  ex- 
ceeded. The  experimenters,  moreover,  said:  "  It  is  proDable 
that  the  air  breathed  is  richer  in  lead  than  that  drawn  through 
the  apparatus.  It  would  be  very  difficult — if  not  impossible — 
under  ordinary  working  conditions  to  catch  and  trap  in  the 
apparatus  all  the  lead  rising  from  the  burning  operations.  ' 

There  were  five  cases  of  merciiry  poisoning;  two  in  the 
manufacture  of  clinical  thermometers,  one  in  the  testing  of 
electric  meters  (the  only  case  in  this  factory  for  many  years 
past,  occurring  during  alterations  to  the  premises  when  the 
exhaust  fan  was  out  of  use),  one  in  the  manufacture  of  corro- 
sive sublimate,  and  one  of  a  man  employed  as  an  electrode 
cleaner  in  the  manufacture  of  caustic  potash  and  bleaching 
jiowder  by  electrolysis. 

Dermatitis  in  electro-plating  works  has  also  been  investigated 
and  is  largely  due  to  the  lime  and  caustic  .solutions  u.sed  in 
the  preliminary  processes  of  cleaning. 

Investigating  a  complaint  of  vesicular  dermatitis  among 
women  electro  gilders  it  appeared  that  the  contact  with  the 
wire  carrying  the  very  weak  current  set  up  the  primary  skin 
irritation,  as  it  was  chiefly  limited  to  the  inside  of  the  fingers 
coming  in  contact  with  the  wire. 

TTie  Medical  Inspector  of  Factories  was  asked  by  a  coroner 
to  assist  in  determining  the  cause  of  a  condition  of  the  skin 
found  after  death.  The  deceased  was  in  charge  of  a  small 
electrical  station  supplying  an  institution,  and  on  the  evening 
of  his  death  had  complained  of  not  feeling  well,  attributing 
this  to  a  commencing  attack  of  malaria.  About  midnight  he 
was  found  lying  dead  on  the  floor  of  the  station,  and  at  the 
inquest  medical  evidence  showed  that  there  was  heart  disease 
suliicient  to  account  for  sudden  death,  but  attention  w-as 
directed  to  a  condition  of  the  skin  .simulating  burns  which  it 
was  thought  might  have  be«n  cau.scd  by  electricity.  The  skin 
showed  a  condition  not  unlike  a  superiicial  burn  but  without 
any  surrounding  inflammation,  the  superficial  layer  of  the  skin 
l>eing  removed  as  though  l)y  vesication  and  subsequent  rubbing. 
Apart  from  its  superficial  character,  the  area  w'as  too  exten.sive 
to  admit  of  the  possibility  of  an  electric  burn,  and  this  opinion 
was  subsequently  endorsed  by  the  Electrical  Inspector  of 
Factories,  who  found  the  pressure  of  the  electric  current  in 
the  plant  too  low  to  produce  even  a  slight  shock.  The  de- 
ceased had  in  falling  upset  a  hurricane  lamp  containing  paraffin 
and  on  examining  the  clothes — which  had  remained  on  the 
body  for  five  or  six  hours  after  death— it  was  found  that  the 
parts  corresponding  with  the  affected  skin  areas  were  sattirated 
with  paraffin.  There  was  no  indication  of  the  clothing  having 
been  burnt  either  by  acid  or  heat,  and  the  condition,  it  is 
considered,  was  produced  by  the  prolonged  action  of  the 
paraffin  on  the  skin. 

Electric  Arc  Welding. — During  the  year  Dr.  Bridge  com- 
pleted an  inquiry  with  Mr.  Scott  Ram  into  the  danger  to  the 
eyes  of  workmen  employed  in  the  process  of  electric  arc 
welding.  As  a  clear  view  of  the  work  is  required  in  order 
to  strike  thci  right  place  with  the  arc,  and  skill  is  necessary 
80  that  the  screen  used  to  protect  the  eyes  may  be  interposed 
at  the  right  moment,  learners  suffer  more  than  experienced 
roen.         

•  Principal  figures  refer  to  cases;  the  small  ones  to  fatal 
cases. 


The  symptoms,  which  occur  from  four  to  eight  hours  after 
exposure,  are  a  feeling  of  sand  in  the  eyes  accoinpamcd  by  I 
intense  pain,  conjunctivitis,  photophubia.  lachrymation,  with  | 
blurring  or  temporary  loss  of  vision.  Severe  headache  is  also 
frequently  experienced.  These  symptoms  gradually  subside, 
the  time  varying  according  to  the  intensity,  and  length,  of 
exposure  to  the  arc,  recovery  being  generally  complete  in  from 
•24  to  48  hours. 

Dr.  Bridge  found  no  evidence  of  permanent  scarring  of  the 
cornea,  such  as  might  have  been  produced  by  a  previous 
keratitis.  It  is,  however,  possible  that  with  inflammation  and 
abrasion  of  the  superficial  layers  of  the  cornea  the  ulceration 
would  leave  a  permanent  scar. 

The  rays  also  affect  those  parts  of  the  skin  which  are  ex- 
posed, and  the  effects  closely  resemble  a  severe  sunburn,  the 
skin  peels,  and  recovery  is  complete.  Slight  pigmentation 
of  the  skin  has  been  observed  on  those  w  ho  have  been  affected, 
but  no  evidence  of  ulceration  or  cell  proliferation  has  been 
seen.  The  length  of  exposure  to  the  lays  necessary  to  pro- 
duce the  eye  symptoms  described  above  is  difficult  to  determine 
accurately,  but  is  very  short  and  may  be  calculated  in  seconds 
(a  flash  being  sufficient)  so  that,  when  the  symptoms  occur, 
the  man  is  s<iid  to  have  "  caught  a  flash."  It  is  for  this 
reason  that  the  difficulty  of  providing  full  protection  is  in- 
creased, for  a  man  passmg  from  one  place  to  another  where 
electric  welding  is  in  progress,  may  receive  a  flash  as  he  passes; 
or  again,  two  welders  working  near  one  another  may  receive 
side  flashes  from  each  other's  work  unless  they  are  carefully 
screened.  The  exact  distance  at  which  it  is  safe  to  receive 
a  flash  or  to  look  at  the  arc  when  the  work  is  in  progress  is 
also  difficult  to  estimate,  but  at  a  distance  of  15-'20  feet  a 
flash  does  not  appear  to  produce  symptoms,  in  fact,  at  this 
distance  the  arc  itself  can  be  looked  at  for  a  few  seconds.  A 
longer  exposure  at  this  distance,  however,  possibly  might  pro- 
duce symptoms. 

Dr.  Bridge  obtained  no  evidence  that  permanent  injury  to 
the  eyes  re.sulted  from  exposure  to  the  rays  produced  by  elec- 
tric welding.  Electric  welding  has  not  been  carried  on  in 
this  country  to  any  great  extent  until  the  last  few  years,  and 
therefore  the  number  of  men  exposed  for  any  length  of  time 
in  the  past  has  been  few.  It  was  suggested  that  cataract 
might  be  produced  by  the  rays  given  otl  Irom  the  arc.  Here 
again,  the  length  of  time  in  which  the  woik  has  been  in 
operation  in  this  country  is  short,  and  while  it  is  too  early 
to  state  positively  that  cataract  (a  disease  ot  ^luw  growth)  will 
not  occur  among  electric  welders,  there  are  essential  dilfereuces 
in  this  occupation  and  that  of  glass  workers  which  is  known 
to  produce  cataract,  both  in  the  rays  which  affect  the  eyes 
and  the  length  of  exposure  to  them,  which  makes  this  highly 
improbable.  Experiments  would  seem  to  demonstrate  clearly 
that  cataract  is  not  produced  by  the  light  from  welding  or 
from  flashes  from  a  short  circuit,  but  that  it  may  follow 
injuries  by  short  circuit  when  the  current  passes  througn  the 
body  of  the  injured  person.  The  flash  which  frequently  ac- 
companies a  short  circuit  is  the  explanation  of  cataract  being 
produced  by  the  light. 

The  precautions  taken  in  all  the  works  visited  were  very 
much  on  the  same  lines  and  generally  consist  of  a  hand  screen 
to  protect  the  face  and  eyes,  and  gloves  or  gauntlets  to  pro- 
tect the  hands.  The  iiand  screen,  which  is  sometimes  of  metal 
and,  therefore,  offers  certain  dangers  from  contact  with  a  live 
cable,  is  provided  with  a  handle  and  with  a  window  of  coloured 
glass,  an  effective  combination  being  a  ruby  glass  between 
two  blue  glasses.  Such  a  combination  of  coloured  gla"'..  is 
practically  opaque  to  ordinary  light,  but  the  molten  metal  and 
the  point  of  the  electrode  when  the  work  is  performed  can 
be  seen  clearly  through  it.  Helmets  of  various  types  have 
also  been  seen,  and  have  the  advantage  of  screening  the 
worker  from  side  flashes  from  the  arcs  of  adjacent  welderj 
on  either  side.  A  similar  protection  is  afforded  in  a  simpler 
manner  by  providing,  in  addition  to  the  .screen,  ordinary  clear 
glass  spectacles  fitted  with  side  pieces  which  have  the  addi- 
tional advantage  that  they  protect  the  eyes  when  the  slag  is 
chipped  from  the  weld. 

To  protect  the  hands  and  arms,  gloves  or  gauntlets  are 
generally  provided,  and  wheie  the  cuff  of  the  shirt  is  brought 
down  over  the  glove  and  fastened,  burning  of  the  skin  is 
avoided.  In  certain  situations,  such  as  work  overhead,  pro- 
tection is  required  against  falling  particles  of  molten  metal. 
Leather  capes  and  leather  aprons  afford  good  protection. 


The  Batti  Wallahs  Look  Ahead. — The  Commiltce  of  the 
Batti-Wallahs  has  been  discussing  ))rovi.siiiiial  arrangements 
for  the  winter  of  1921  and  the  summer  of  1922.  'llie  proposals 
include  the  monthly  luncheons,  four  informal  gatherings,  a 
ball,  a  smoking  concert,  golf,  tennis,  billiards,  and  snooker 
competitions,  a  summer  outing,  and  an  annual  dinner.  Mem- 
bers are  at  present  being  circularised  by  Mr.  Greenly,  the 
hon.  entertainment  secretary  (37  and  38,  Strand,  W.C.  2), 
asking  them  to  make  their  wishes  known  regarding  these 
events,  also  to  indicate  the  amount  of  support  that  they  are 
likely  to  be  able  to  give.  Only  one  smoking  concert  is  pro- 
posed (as  last  year)  as  the  attendances  have  not  been  .suflicient 
to  cover  the  cost.  The  Batti-Wallahs'  quarterly  Journal  may 
be  revived  if  sufficient  support  is  forthcoming  to  cover  the  cost, 
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THE    SUPPLY   OF    ELECTRICAL   ENERGY   IN    BIRMINGHAM  AND  DISTRICT. 


By  iFRANK    FORREST,    M.l.t.R. 


{Abstract    of    paper    read    at    the    Birminuham    &    Distkict    Eit.KCTRlC  Cmii  by  tlic  chief  amiutaiU  electrical  engineer  of  the 

City  of  Birmingham  Electricity  Department.) 


Just  in-iur  to  11)14  the  equipment  of  the  Summer  Lane  station 
was  comiiletcd,  and  worK  had  already  been  connneuced  uijou 
the  touudatious  of  a  proposed  new  generatmg  station  at 
Nechells,  which  was  designed  for  an  ultimate  capacity  of 
lOU.lKlO  k\V.  Immediately  uijou  the  outbreak  of  war,  however, 
work  m  connection  witU  this  new  generating  station  was 
stopped  at  the  request  of  the  (Jovernment.  By  the  end  of 
1914  the  department  was  faced  with  a  rapidly  increasmg  load 
which,  in  the  national  interests,  had  to  be  supplied  at  the 
earliest  possible  moment.  As  it  was  clear  that  if  work  was 
resumed  on  the  new  permanent  station  it  would  be  at  least 
two  years  before  it  could  be  put  into  operation,  the  Electric 
Supply  Committee  decided  to  erect  a  temporary  generating 
station  with  a  plant  capacity  of  10,000  kW. ;  this  station 
Started  work  in  iillo,  witnm  ttie  record  time  of  nine  months 
from  the  date  when  it  was  commenced.  It,  however,  proved 
quite  inadequate  to  meet  the  ever-increasing  demand  for 
electric  power,  and  extensions  were  taken  in  hand,  bringing 
the  total  plant  capacity  in  this  station  up  to  22,000  kW. 

As  the  demand  for  war  purposes  still  continued  to  grow 
(it  increased  from  7a,000,000  to  160,000,000  units  in  four  years), 
in  iyi7  arrangements  v\ere  made  for  the  Dunlop  Rubber  Co. 
to  supply  an  additional  9,000  k\V ;  even  with  this  assistance 
it  was  necessary  to  restrict  all  new  connections  and  to  run 
the  plant  practically  without  any  stand-by  at  times  of  heavy 
load. 

After  the  war  was  over,  the  demand  very  soon  began  again 
to  increase,  and  last  winter  it  was  roughly  14,000  k\V  in  excess 
of  the  highest  war  demand. 

Shortly  after  the  armistice  was  signed,  work  was  again 
commenced  on  the  Nechells  permanent  station,  and  this  is 
being  pushed  on  with  all  possible  speed.  Unfortunately, 
howes'er,  largely  owing  to  the  moulders'  strike,  but  also  to 
the  slow  rate  at  which  work  is  now  carried  out,  very  serious 
delays  have  occurred,  with  the  result  that  it  will  not  be  until 
the  end  of  the  current  year  that  the  first  section  of  this 
station,  totalling  30,000  k\V,  will  be  ready  for  running.  .\ 
strong  recommendation  was  recently  made  to  the  City  Council 
to  sanction  the  installing  of  a  further  30,000  kW,  bringing 
the  capacity  of  this  station  up  to  60,000  kW.  Unfortunately 
the  huancial  stringency  of  the  times  made  it  nece.ssary  to 
rule  out  this  extension,  but  it  has  been  decided  to  install  an 
additional  5.000-k\V  set  next  year  to  tide  over  until  money 
is  easier. 

At  the  rate  of  increase  that  is  anticipated  during  the  next 
few  years  it  is  pretty  clear  that  the  ultimate  capacity  of  the 
Nechells  permanent  station,  viz.,  105,000  kW,  will  all  be 
taken  up  within  a  measurable  period  of  time,  and  in  order 
to  make  still  further  provision  for  the  future  a  large  site 
has  already  been  acquired  close  to  the  Midland  Railway, 
between  Water  Orton  and  Whitacre,  where  there  are  ample 
facilities  for  a  station  having,  if  necessary,  an  ultimate 
capacity  of  1,000,0(K)  kW.  The  position  of  this  site,  being 
60  close  to  the  large  industrial  demand  of  Birmingham  and 
district,  should  ensure  a  supply  being  given  at  a  more  econo- 
mical figure  than  could  be  obtained  from  a  super-station  at 
a  greater  distance. 

Nechells  Temporary  Generating  Station. — ^Tliis  station  was 
l.iiilt  in  the  yard  of  the  dust  destructor  clo.-^-  to  the  site 
of  the  permanent  station,  it  being  realised  that  by  doing 
this,  the  feeders  supplied  from  this  station  could  be  most 
economically  and  easily  transferred  to  the  permanent  station 
next  door  when  the  time  came  for  shutting  it  down.  The 
.uuiparatively  small  space  available  made  it  necessary  to  put 
.i|i  two  distinct  boiler  houses  and  turbine  houses;  the  cooling- 
ower  equipment  also  had  to  be  erected  in  two  sections. 

No.  1  turbine  house  contains  two  o.OOOkW  turbo-alternators 
and  surface  condensers  installed  by  the  Mi'ti'o|ioHtaM-\ickers 
Electrical  Co.;  No.  '2  turbine  house  contains  two  G.INKl-kW 
turbo-alternators  installed  by  the  British  Thomson-Houston 
Go.  with  surface  condensers  by  Messrs.  Worthington-Siin)i- 
fion.  Ltd. 

AH  these  turbines  run  at  a  speed  of  1,.500  revolutions  per 
minute,  and  the  alternators  generate  three-phase,  25-period 
energy  at  a  pressure  of  5.0CK)  volts  between  phases. 

A  complete  set  of  circulating  water,  air,  and  water  extrac- 
tion pumps,  each  driven  by  a  small  steam  turbine,  is  installed 
in  connection  with  each  condenser.  These  small  turbines  run 
at  a  very  high  speed,  and  are  geared  down  through  special 
gearing  so  as  to  enable  the  pumps  to  run  at  a  lower  speed. 

The  two  boiler  houses  contain  12  marine-type  water-tube 
boilers,  by  Messrs.  Babcock  &  Wilcox,  fitted  with  chain-grate 
mechanical  stokers  and  superheaters.  The  steam  pressure  is 
200  lb.  per  square  inch,  and  the  steam  is  superheated  to  a 
total  temperature  of  700  deg.  F.  Induced  draught  is  supplied 
to  these   boilers  by  means  of   the  "  Prat  "   system. 

No  ei-onomisers  are  installed,  but  feed-water  heaters  nre 
arranged  to  utilise  the  exhaust  steam  from  the  station  auxili- 
aries, and  in  this  way  the  temperature  of  the  feed  water  ia 
raised  to  180  deg.  F. 

The  overhead  coal  bunkers  are  supplied  by  electrically-driven 


overhead  telphers,  made  by  Messrs.  Herbert  Morris,  Ltd. 
The  circulating  water  is  pumped  through  the  conuensers 
and  through  a  system  of  wooden  cooling  towers.  The  make-up 
water  required  to  replace  that  evaporated  in  the  towers  is 
obtained  from  the  etlluent  that  is  discharged  from  the  bac- 
teriological lilter  beds  on  the  sewage  farm.  This  effluent  is 
practically  free  from  germs  when  it  is  obtained,  and  after 
It  has  been  once  through  the  cooling  towers,  it  is  suthciently 
aerated  and  purified  to  remcjve  any  trace  of  germs  that  may 
be  in  it.  Exhaustive  tests  have  been  carried  out  which  prove 
that  no  deleterious  effect  is  caused  by  the  use  of  this  water. 
At  the  same  time  it  is  found  that  the  nature  of  the  effluent 
is  such  that  the  condensers  are  kept  absolutely  clean  by  its 
use;  no  scale  formation  takes  place  in  the  tubes,  and  no 
corrosion  of  any  kind  is  set  up. 

The  station  is  built  upon  a  ferro-concrete  raft  upon  the 
surface  of  the  ground.  The  structure  itself  consists  only  of 
a  steel  framework  covered  with  corrugated  asbestos  sheeting, 
which  is  the  lightest  construction  that  could  be  obtained  for 
the  purpose. 

Nechctls  Fcrmanent  Station. — In  the  scheme,  this  station 
is  laid  out  for  an  ultimate  capacity  of  100,000  kW.  It  will 
comprise  an  engine  house  and  boiler  house  located  side  by 
side,  with  a  switch  hou.se  built  out  at  one  end  of  the  engine 
house. 

The  nature  of  the  soil  on  this  site  is  poor,  and  it  was 
decided  to  drive  ferro-concrete  piles  into  the  hard  subsoil 
about  12  or  15  It.  down.  These  piles  are  arranged  either 
singly  or  in  groups  to  take  the  concentrated  loads  of  the 
steel  structure,  whilst  ferro-concrete  beams  are  constructed 
between,  which  form  the  footings  of  the  brick  walls  which 
are  filled  into  the  steel  structure. 

'The  initial  installation  in  the  turbine  house  will  consist  of 
two  British  Thomson-Houston  15,000-k\V  turbo-alternators 
supplying  three-phase  energy  at  5,(KI0  volts.  25  cycles,  running 
at  1,500  r.p.m.  The  surface  condensers  are  by  Messrs.  U. 
and  J.  Weir,  Ltd. 

The  boiler  house  will  be  divided  up  into  sections,  each 
section  containing  six  boilers,  a  total  of  twelve  boilers  being 
put  in  for  the  first  instalment.  These  boilers  are  of  the 
Babcock  &  Wilcox  marine  pattern,  each  being  capable  of 
evaporating  40,01)0  lb.  of  water  per  hour  from  and  at  212  deg. 
F.  They  are  equipped  with  balanced  draught  mechanical 
chain-grate  stokers,  and  with  superheaters,  and  supply  steam 
at  a  pressure  of  325  lii.  per  S(j.  in.  at  a  total  teraiierature  of 
700  deg.   F. 

An  overhead  steel  tube  econnmiser  is  fitted  to  each  boiler, 
the  boiler  and  economiser  acting  as  one  unit. 

The  boilers  are  being  .set  2  ft.  higher  than  the  standard 
setting,  in  order  to  allow  of  anii)le  combustion  space  between 
the  boiler  fire  and  the  bottom  row  of  tubes.  This  is  found 
to  be  of  great  advantage  in  obtaining  perfect  combustion 
and  mixing  of  the  furnace  gases  before  they  reach  the  com- 
paratively cool  .surface  of  the  tubes. 

Forced-draught  fans  are  installed  in  the  basement  of  the 
boiler  house,  one  fan  for  every  line  of  three  boilers,  and  these 
deliver  air  under  pressure  into  the  closed  ash  jiits  of  the 
mechanical  .stokers.  The  air  that  is  used  for  cooling  the 
windings  of  the  main  alternators  and  which  becomes  heated 
in  this  oiJeratiou  is  led  to  the  suction  of  these  forced-draught 
fans,  so  that  tlie  heat  dissipated  from  the  alternators  is 
utilised  in  the  boiler  fires. 

Overhead  coal  bunkers  are  provided  in  the  boiler  house, 
which  are  fed  by  electrically-driven  overhead  telphers.  These 
telphers  can  draw  their  coal  by  means  of  grabs  either  from 
pits  external  to  the  boiler  house  into  which  the  railway 
trucks  are  discharged,  or  from  canal  barges  lying  in  the  private 
canal  basin,  or  from  a  coal  store  on  the  far  side  of  the  canal 
basin. 

One  electric  telpher  is  provided  for  each  line  of  three  boilers, 
and  by  means  of  switches  in  the  overliead  runways  it  will  be 
po.ssible  to  interchange  telphers  between  one  boiler  house  and 
another,  should  this  be  necessary. 

."^t  the  high  duty  at  which  this  modern  type  of  boiler 
works,  viz.,  an  evaporation  of  about  8  lb.  per  sq.  ft.  of  heating 
surface  per  hour,  it  is  necessary  to  ensure  that  the  internal 
tube  surfaces  are  kept  absolutely  clean  and  free  from  scale. 
Water  with  practically  no  hardne.^s  in  it,  therefore,  has  to 
be  used,  and  it  is  found  that  when  this  is  done,  internal  corro- 
sion of  the  feed  pipes  and  economisers  is  very  liable  to  take 
place.  This  corrosion  is  largely  due  to  the  presence  oi  air 
and  carbonic  acid  gas  in  the  water,  and  arrangements  have, 
therefore,  been  made,  as  far  as  possible,  to  prevent  the  feed 
water  coming  in  contact  with  the  air.  The  make-up  water 
before  it  is  introduced  into  the  system  is  subjected  to  a  vacuum 
in  order  to  extract  the  air  from  it,  and  the  combined  con- 
densate and  makeup  water  on  its  way  to  the  suction  of  the 
feed  pumps  is  passed  tlirough  a  de-aerating  heater.  In  this 
way  the  large  quantity  of  air  tliat  is  usually  pumped  into  the 
boilers  with  the  feed  water  will  be.  as  far  as  possible,  kept 
out  of  the  sy.stem,  and  internal  corrosion  will  be  eliminated. 
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The  large  cooiing-towei  reservoir  -niU  be  divided  up  into 
sections,  and  a  certain  number  of  wooden  cooling  towers  will 
be  erected  over  each  section.  Each  turbo-alternator  has  its 
own  circulating  water  pumps  which  draw  the  water  from 
these  reservoirs,  pump  it  through  the  condensers,  and  on  to 
the  cooling  towers.  The  suction  of  each  piunp  is  distinct, 
but  the  deliveries  go  into  a  common  header  from  which  con- 
nections are  taken  to  each  tower.  The  evaporation  can  be 
made  up  from  three  sources  :  (1)  The  effluent  from  the  bac- 
teriological filter  beds  on  the  sewage  farm;  ('2)  the  discharge 
from  an  artesian  well  which  has  been  sunk  on  the  site,  and 
(3)  the  town  water  .supply.  The  first  of  these  will  normally 
be  used,  wliilst  the  second  will  be  run  every  day  in  order  to 
keep  the  artesian  well  in  working  order,  the  third  being  kept 
as  a  stand-by. 

A  large  area  of  ground  to  the  north  of  the  station  Las  been 
reserved  for  coal  storage.  The  final  arrangement  for  handling 
the  coal  into  and  out  of  this  store  has  not  yet  been  decided 
upon. 

The  switchgear  which  is  contained  in  the  switch  house, 
and  which  controls  both  the  main  turbo-alternators  and  the 
outgoing  circuits,  is  all  arranged  to  be  operated  from  (lie 
control  room  by  means  of  electrical  connections.  This  room 
is  being  arranged  so  that  the  operator  in  charge  of  it  is  really 
in  control  of  the  whole  electrical  system  throughout  the  city. 
A  diagram  of  every  high-pressure  main  and  connection  will 
be  kept  in  this  room,  showing  every  switch  controlling  either 
a  generator  or  a  ciriiiit.  Whenever  a  machine  or  a  circuit 
is  swit<'hed  in  or  out,  or  whenever  any  alteration  is  made  in 
the  distribution  ,sy.stem  outside  the  station,  the  information 
will  at  once  be  given  to  the  ojierator,  who  will  reproduce  it 
on  the.  diagram.  He  will  then  be  aide  to  see  at  a  glance 
exactly  liow  the  load  is  being  distributed  throughout  the 
system,  what  niailiincs  are  carrying  it,  and  at  the  .same 
time  he  will  be  kept  iufonne<l  of  the  amount  of  load  that 
has  to  be  dealt  with.  Any  disturbances,  breakdowns,  (jr  other 
occurren(<'.s  will  be  immediately  reported  to  him,  and  he 
will  have  to  decide  what  steps  have  to  be  taken  either  to 
restore  the  supply  if  it  is  interfered  with,  or  to  readjust  the 
load  betwei'u  the  various  stations.  The  operator  in  this  control 
room,  therefore,  really  acts  as  a  "  load  dispatcher  "  in  a  some- 
what .similar  way  to  a  load  dispatcher  on  a  railway  system. 

l''AtiM-high-pr('.ssiiie  energy  will  be  supplied  from  this  switch 
house,  partly  at  a  pre.s.sure  of  ;!0,0(K)  volts  between  phases  and 
partly  at  a  pressure  of  5,000  volts  between  phases.  The  30,000- 
volt  energy  will  l>e  stepj[)ed  up  by  means  of  groups  of  trans- 
formers installed  in  the  switch  house  from  5,000  to  30.000 
volts.  Each  30,000-volt  circuit  will  have  a  capacity  of  10,000 
kVA,  and  the  trunk  cables  will  be  run  to  various  centres  in 
the  town,  where  the  energy  will  again  be  transformed  down 
to  5,000  volts  for  distribution  in  the  district. 

The  rotary  converters  in  the  sub-.stations  are  divided  into 
two  sections,  one  for  the  supply  of  traction  power  at  550 
volts  and  the  other  for  low-pressure  lighting  and  power  supply 
at  440  volts  between  the  outer  conductors  of  a  three-wire 
network. 

Storage  batteries  are  installed  partly  to  carry  the  peak 
load  in  the  winter  afternoons,  and  partly  to  float  on  the  light- 
ing busbars  in  order  to  maintain  a  steady  voltage.  End-cell 
regulation  is  provided  on  these  batteries  in  order  to  meet  the 
variation  in  the  busbar  voltage  which  is  required  at  different 
times  of  the  day. 

The  low-pressure  direct-current  cable  netw'ork  supplies  from 
each  of  the  generating  stations  and  sub-stations  are  isolated 
from  one  another,  .so  that  a  disturbance  in  one  aiea  will  not 
affect  the  supply  in  any  other  area.  The  low-pressure  traction 
supply  is  divided  up  in  the  same  way,  but  in  both  cases  means 
are  provided  for  connecting  stations  together  through  the  low- 
pressure  network,  should  this  be  nece.s.sary  at  any  time. 

The  extra-high-pressure  supply  to  large  consumers  is  given 
by  means  of  ring  mains,  which  can  be  controlled  at  the 
generating  stations  and  sub-stations,  and  tlie  switchgear  and 
mains  are  so  arranged  that  any  consumer  can  be  fed  from 
either  of  two  stations  or  sid)-.stations. 

The  Hirmingham  Corpomlion  <'lectricity  .'^upply  undertaking 
up  to  the  jirescnt  has  lieen  practically  conruK'd  to  the  area 
contained  within  the  cily  boundary;  it  is,  however,  prolialiie 
that  in  the  near  future  Birmingham  will  not  be  allowed  to 
remain  in  isolation. 

The  West  Midlands  area  delimit<-<l  l)y  the  Rleclriiity 
Conunlssioners,  which  •■illcrts  Ihp  Hirniingiiani  disliict.  in- 
cludes the  four  counlies  of  tmiropshire.  SlulVordsliiri-.  War- 
wickshire, and  Worcester.  I'.y  far  the  larger  portion  of  the 
demand  in  this  area — about  NO  per  cent.— will  be  concentrated 
in  the  industri  il  district  comprising  Hirniirighaiu,  Wolver- 
hampton, and  the  I5lack  Country,  whilst  otlier  towns  such 
as  Nuneaton.  Coventry,  Hunby.  Warwick.  I^'amingtun,  Red- 
ditch,  and  Worcester,  added  to  any  demand  required  in  the 
agricultural  district,   will  account  for  the  balance. 

Wolyerhamplon.  Walsall,  West  Bromwiidi,  and  the  Midland 
Electric  I'ower  Corporation  supply  current  at  ."iO  cycles  per 
second,  whilst  Hinuin«hani  and  the  Shropshire,  Staltordshire, 
and  Worcester-hire  i'ower  Co.  supply  M-cyele  eleclricity. 
It  is^  a  very  liidi'idl  and  expensive  matter  to  make  such 
energy  interchangeab'i'  in  anv  quantity.  In  all  probability, 
therefore,  the  Birmimiham  district  will  be  divided  up  into 
two  se<tions,  one  with  a  supply  at  50  cycles  and  the  other 
at  25  cycles  per  second. 

A  proposal  is  already  on  fool  to  combine  the  50-cycle  under- 


takings mto  a  Jomt  Authority  under  the  new  Electricity 
(Supply)  Act,*  and  it  is  suggested  that  large  power  stations 
should  be  erected  at  Eugeley  and  Stoke  on  the  river  TVent, 
and  at  Ironbridge  on  the  river  Severn.  These  sites  are 
situated  a  considerable  distance  from  the  centres  of  demand, 
but  energy  will  probably  be  transformed  to  a  very  uigh 
pressure  and  transmitted   by  overhead   trunk  lines. 

i''or  the  two  '25-cycle  undertakings,  that  is,  Birmingham  and 
the  Shropshire,  Ac,  Power  ('o.,  Bnmmgham  js  already  build- 
ing a  lai-ge  station  at  Nechells,  and  has  obtained  a  further  I 
site  for  a  station  of  a  still  greater  capacity  at  Hams  Hall, 
close  to  Water  (Jrton  on  the  Midland  Kailway.  The  Shrop- 
shire I'ower  Co.  has  already  developed  plans  for  erecting  a 
large  power  station  at  Stourport  on  the  river  Severn.  'J'hese 
sites  are  much  nearer  to  the  great  centres  of  demand,  and 
the  cost  of  transmission  will,  therefore,  be  considerably  less 
than  for  the  oO-cycle  section.  At  the  same  time,  Nechells 
and  Hams  Hall  will  be  obliged  to  use  cooling  towers  for 
condensing  purposes  instead  of  river  water,  and  the  extra 
cost  of  this  will  be  a  set-otf  against  the  lesser  cost  of  trans- 
mission. The  net  result  to  the  consumers,  therefore,  should 
be  very  much  the  same  in  both  cases. 

At  the  Hams  Hall  site,  which  has  an  area  of  a  thousand 
acres,  it  will  be  possible  to  obtain  a  very  large  quantity  of  the 
effluent  from  the  bacteriological  filter  beds  on  the  sewage 
farms.  About  2-5  million  gallons  a  day  are  at  present  running 
from  the.se  beds  mto  the  river  Tame,  and  this  quantity,  if 
utiUsed  in  cooling  towers,  could  easily  provide  the  make-up 
required  by  the  evaporation  in  the  towers  for  a  station  capacitiy 
up  to  one  million  kilowatts. 

The  site  is  also  situated  very  conveniently  for  three  coal- 
fields :  The  Cannock  Chase  district;  the  Nottingham  aud 
Derby  district;  and  the   Warwickshire  aud  Ix-icester  district. 

The  Stourport  .station  on  the  river  Severn  could  easily 
develop  100,000  kW  by  using  the  river  water  through  the 
condensers,  without  the  necessity  for  installing  cooling  towers. 
For  a  greater  capacity,  cooling  towers  will  probably  be  re- 
quired during  dry  seasons. 

In  the  future,  in  all  probability,  Stourport,  Nechells,  aud 
Hams  Hall  will  be  linked-up  by  means  of  heavy  trunk  mains, 
.so  that  the  spare  i)lant  in  one  station  can  be  made  available 
for  as.sisting  another  in  case  of  emergency.  In  this  way  great 
reliability  of  supply  given  from  these  stations  should  be 
obtained. 

It  will  probably  be  a  good  many  years  before  the  wlmlc  of 
this  scheme  is  brought  into  being. 

A  commencement  has  already  been  made  at  the  Nechells 
station,  and  an  early  start  is  contemplated  with  the  Stourport 
station.  The  development  of  the  scheme  will  proceed  gradually 
but  on  bold  lines,  in  order  to  meet  the  gradual  growth  in  the 
demand. 

A  recent  estimate  that  has  been  prepared  of  the  require- 
ments in  the  district  goes  to  show  that  from  nine  hundred 
thousand  to  one  million  kilowatts  will  be  required  in  the 
Birmingham  and  district  industrial  area.  This  will,  of  course, 
take  some  years  to  develop,  but  it  must  be  regarded  as  certain 
that  it  will  be  required  sooner  or  later,  and  the  plans  for 
dealing  with  the  district  will  have  to  be  developed  v/itli  this 
end  in  view. 


THE     MAGNETIC     PROPERTIES     OF 
MONEL     METAL. 


DuuiNO  recent  years  monel  metal  has  come  to  be  used  quite 
extensively.  It  is  a  useful  nickel-copper  alloy  wliich  has  de- 
finite magnetic'  characteristics  that  are  well  below  those  of 
.soft  iron,  but  the  critical  temperature  at  which  it  becon.es 
nou-magnetic  is  very  low,  near  the  boiling  jioint  of  water^ — a 
property  which  should  make  the  metal  of  iinpo-tance  for 
such  use  as  in  relays  for  temperature-coutml  equipment- 
Moreover,  monel  metal  resists  corrosion,  and  is  lough,  strong. 
and  elastic. 

In  view  of  its  growing  importance,  ami  the  complete  lack 
of  information  concerning  its  magnetic  properties,  the  results 
of  an  investigation  of  tht;  magnetic  nature  <if  monel  metal, 
as  comnuinicated  to  the  FAcHricnl  Wodd  by  Mr.  C.  W.  Bur- 
rows, are  of  interest.  The  material  u.'^ed  in  the  experiments 
was  the  standard  product  regularly  supplied  commercially 
by  the  International  Nickel  Co.,  ami  an  analysis  of  the 
samples  tested  showed  the  following  average  percentages  :  Ni 
6ti.636,  Cu  '29.37,  Ke  1.13.  Mn  1.178,  C  0.10,  Si  0.376,  S  0.0318. 

The  .samples  (jf  monel  metal  were  examined  magnetically 
by  placing  them  in  the  uniform  field  of  a  long  magnetising 
solenoid  and  sudileidy  withdiawing  them  therefrom  Tlje  re- 
sulting change  in  magnetic  llux  threading  the  small  detector 
coil  which  at  the  becinning  surrounded  the  metal  portion  of 
the  test  bar  was  indicated  by  the  ballistic  dellectiou  of  a  gal- 
vanometer, and  this  quantity,  added  to  the  strength  of  the 
magnetic  field  as  determined  by  a  separate  measurement,  gave 
the  true  induction  in  the  specimen.  ]''ull  induction  curves  of 
tvpical  samples  are  shown  in  fig.  1,  while  fig.  '2  illustrates 
the  relative  magnetic  characteristics  of  monel  metal  and  the 
usual   magnetic  materials. 
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The  critical  point  was  determined  by  placing  a  small  slug 
of  the  material  under  test  in  a  beaker  of  parafQu,  at  a  tem- 
perature differing  only  slightly  from  that  of  the  paraflin,  to 
pass  through  the  critical  temperature.  During  this  operation 
the  slug  was  repeatedly  tested  with  a  .small  pointed  electro- 
magnet, and  the  temiierature  at  which  the  magnetic  change 
occurred  was  noted.  In  the  .samples  tested  there  was  no 
appreciable  difference  between  the  temperature  at  which  the 
magnotisability  of  the  material  disappeared  on  heating  and 
that  at  which  it  reappeared  on  cooling.  The  average  critical 
pdiiit  for  a   number  of  sheet  and  rod   samples,  hot  and  cold 
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t^G.  1.— Magnetic  Data  of  Monel  Metal. 


.—Magnetic  Characteristics 
OF  Various  Metals 


rolled,  w.is  '203  deg.  F.,  cumjiared  with  670  dcg.  1''.  for  nickel, 
1.440  deg.  l'\   for  iron,   and  2,000  deg.  I'V   for  cobalt. 

Experiment  showed  that  the  heat  treatment  which  produced 
the  lowest  permeability  in  monel  metal  consisted  in  heating 
to  a  temperature  of  1.300  deg.  P.,  cooling  slowly  to  .WO  deg.  1''.. 
and  finally  quenching  in  brine  at  10  deg.  F.  The  highest 
permeability  resulted  from  furnace  annealing  at  approximately 
1,300  deg.  P.  The  influence  of  hot  working  upon  the  magnetic 
properties  of  monel  metal  is  shown  by  a  comparison  of  the 
magnetic  r<'sults  obtained  from  cast  and  hot-rolled  materials. 
The  former  in  the  annealed  state  exhibits  the  lowest  induc- 
tion, annealed  hot-rolled  sheet  shows  the  highest  permeability, 
and  hot-rolled  rods  take  an  intermediate  position.  In  general, 
the  effect  of  hot  working  is  to  increase  the  magnetic  softness 
of.  monel  metal,  the  cast  metal  being  the  hardest  magnetically, 
and  sheet  which  has  received  a  maximum  .of  hot  working,  the 
Boftest. 

Table  I. 
Magnetising  force.  Change  in  permeability. 

1        100  per  cent,  increase. 

2.5      17  per  cent,  decrease. 

.5        27  per  cent,  decrease. 

10        29  per  cent,  decrease. 

25        28  per  cent,  decrease. 

50        28  per  cent,  decrease 

100        14  per  cent,  decrease. 

200        12  per  cent,  decrease. 

Cold  working  changes  the  magnetic  characteristics  of  monel 

metal.     For  large   magnetising  forces  the  magnetic   changes 

I    are  similar   in  nature    and   magnitude    to   the  corresponding 

I    ones  in  the  properties  of  steel.    To  determine  the  effect  of  cold 

I    working,  a  10-in.  rectangular   bar  of  monel  metal  was  ham- 

i    mered  while   cold  until  it  increased   2J   per  cent,  in    length; 

Table   f   shows  the   relative   change  in    permeability  between 

the  original   specimen  and   the  hammered  bar. 


THIi     LKiHTINCi     OF     FACTORIES 
WORKSHOPS. 

oKCoNi)   Home  Office  Rei'diit. 


AND 


i.\  January.  1913,  the  Home  Secretary  appointed  a  (Home 
Office)  Departn-ental  Committee  to  inquire  into  and  repent 
on  the  conditions  necessary  for  the  adequate  and  suitable  light 
jng  (natural  and  artificial)  of  factories  and  workshops,  having 
regard  to  the  nature  of  the  work  carried  on,  the  protection  of 
the  eyesight  of  the  workers  employed,  and  the  various  forms 
of  illumination.  In  IQl.'i  the  Committee  i.ssued  its  first  report  "" 
dealing  witli  the  general  lighting  of  factories,  and  further 
inquiry  was  then  postponed  until  the  terniiniitinn  of  the  war. 
In  Nov<'niber,  1920,  the  Committee  resumed  its  work,  but 
owing  to  the  urgent  need  foi  economy  it  has  since  been  found 
■necessary  to  restrict  its  inquiries.  Nevertheless  the  Connnittee 
ha.s  issued  a.  second  report!'  on  the  conditions  necessary  tn 
secure  suitable  artifiidal  lighting,  and  recommends  eert.iiti 
renuirements  which  if  applied  to  all  factories  and  workshops 
will,  in  its  opinion,  ensure  that  arfilicial  lighting  shall  be 
'iMtnble  for  its  purpo.se.  Moreover,  the  Committee  promises 
'  report  separately,  in  due  cour.se,  on  the  subjects  of  mixed 
iiHturai  and   artificial   lig'ht.  classification   of   processes  accord- 
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ing  to  the   minimum  illumination  required,   ic,   and  to  in- 
vestigate other  lighting  effects. 

In  its  present  report  the  Committee  deals  only  with  the 
problems  of  suitable  artiticial  lightiug,  and  states  inter  alia 
that  some  misconception  and  ignorance  of  these  problems 
exist,  and  that  unsuitable  systems  of  lighting  are  still  common 
in  factories  and  workshops.  This  condition  has  been  accen- 
tuated ie<-ently  by  the  extending  use  of  high-inteii.sity  gashllcd 
electric  lamps,  which  in  many  -instances  arc  used  to  replace 
timgsten  lamps  in  sliades  and  reflectors  intended  for  the 
latter,  whereas  to  maintain  suitable  lighting,  change  of  typ<: 
of  lamp  often  necessitates  change  of 
tyiHi  or  readjustment  of  the  shade. 

The  requirements  of  suitablo  lighting 
are  (juite  definite,  they  are  :  Absence  of 
glare  and  of  troublesome  shadows,  a 
steadiness  and  constancy  of  the  light 
s<jurce,  together  with  a  moderato  degree 
of  uniformity  of  illumination  and  of  sur- 
face brightness  over  the  piano  of  work. 
Certain  other  factors  bearing  on  suit- 
able lighting  are:-— 

1.  Diversity,  i.e.,  the  ratio  of  inaxi- 
nium  to  minimum  illuiiiination.  This  is 
closely  related  to  adequacy,  since  upon 
the  nia.\imum  illumination  depends  the 
extent  to  which  the  illumination  may 
fall  bi'foie  it  becomes  inadequate. 

2.  Contrast  due  to  difference  of  sur- 
face brightness.  Further  experiments  may  show  that  some 
regulation  as  U>  tlie  .surface  brightness  of  any  two  visually 
contiguous  surfaces  may  be  required. 

3.  Colour  and  composition  of  the  light.  The  introduction  of 
new  high-intensity  light  sources  of  different  types  may,  even- 
tually make  it  necessary  to  consider  how  far  this  factor 
affects'  the  suitability  of  lighting,  but  no  requirement  deahng 
with  this  point  is  called  for  at  present. 

Cr'Iiiiv;.— The  term  "glare"  covers  the  effect  (u)  of  looking 
directly  at  a  bright  source  of  light  so  that  the  observer  is  for 
the  time  being  dazzled  and  his  vision  is  impaired  for  a  short 
period  after  the  light  has  cea.sed  to  enter  his  eye;  (b)  produced 
by  the  presence  of  one  or  more  bright  sources  of  light  towards 
the  edge  of  the  field  of  vision  so  that  the  rays  enter  the 
eyes  obliquely  from  them.  An  observer  may  never  look 
directly  at  such  sources  of  light,  but  he  is  nevertheless  troubled 
by  their  presence  near  to  the  object  a8  which  he  is  lookmg. 
This  is  the  commonest  form  of  glare;  (c)  produced  when  the 
surface  of  the  material  being  worked  upon  is  shiny  or  polished, 
and  reflects  light  directly  from  some  source  into  the  eyes  of 
the  worker,  causing  work  with  such  materials  to  be  very 
trying  unless  the  worker  is  so  placed  with  reference  to  the 
source  of  licht  that  none  of  the  rays  can  be  directly  reflected 
from  the  material  into  his  eyes 

All  three  forms  of  glare  are  still  to  be  met  with  in  factories. 
The  possible  effects  of  the  first  two  (w^hich  are  most  commonly 
due  to  absence  or  imperfect  protection  of  the  light  sources) 
are  twofold.  Discomfort  may  be  caused  to  the  worker  by 
the  presence  of  a  strong  light  in  or  near  his  line  of  vision,  or 
a  worker  or  other  person  entering  a  room  may  be  temporarily 
dazzled  by  the  light,  so  that  he  is  unable  to  see  his  way 
about    and  may  incur  additional  risk  of  accident. 

Tlie  first  essential  of  suitability,  therefore,  is  proper  shading 
of  the  light  sources.  The  effect  of  a  shade  is  to  reduce  the 
intrinsic  brilliance  of  the  source,  and  proper  shading  could 
accordingly  be  defined  by  the  simple  criterion  whether  the 
incandescent  filament,  mantle,  or  flame,  is  distinguishable  as 
such  when  viewed  through  the  shad(v 

So  far  as  glare  is  concerned,  the  source  need  only  be  screened 
when  in  or  near  the  direct  line  of  vision,  and  then  only  in 
the  direction  towards  the  eye;  accordingly  the  framing  of  a 
reipiirement  which,  without  insisting  on  complete  screening 
of  the  source  will  ensure  tliat  no  bright  surf.ice  is  visible 
•except  when  considerably  away  from  the  usiial  line  of  vision. 
takes  two  factors  into  consideration  ;  (1)  The  distance  of 
the  source  from  the  eye;  (2)  the  angle  at  which  the  light  fr.^m 
an  unscreened  or  improperly  screened  source  may  enter  the 
e.ve  without  producing  objectionable  glare. 
'  (1)  Tf  an  unscreened  source  is  situated  beyond  a  certain 
distance  which  for  all  sources  commonly  employed  in  factories 
may  be  taken  as  1(X)  ft  .  its  apparent  size  and  the  amount  of 
liglit  entering  the  eve  will  be  so  .small  as  to  render  the  glare 
effect  much  less  evident,  and  any  such  sources  may  be  excluded 
from  the  requirement  which  we  projio-se. 

(2)  Conversely,  as  the  distance  between  the  eye  and  the 
source  decreases,  the  apiiavcnt  size  of  the  source  and  the 
influx  of  lialit  from  it  will  increa.se,  and  glare  can  then  onl.v 
be  avoided  by  screening  the  .source  or  bv  increasing  the  angle 
between  thecentral  line  of  vision  and  the  source- 

Therefore,  in  practice  a  suitable  rei|uiiement  mii.'bt  he  ex- 
pressed in  terms  of  the  distance  nf  the  source  and  of  a  limitina 
value  of  the  angle  between  the  line  from  the  .source  to  the 
eve  and  a  horizdutal  nl.'ine,  within  which  ■.\vi\e  nn  such  .source 
should  be  directly  visible.  In  the  case  of  .soun-es  used  lor 
ceneriil  li::htinp  for  the  purpose  nf  a  legal  requirement,  the 
limitim:  value  <if  the  ansle  specified  should  lie  2l>  d*>i:  .  but 
in  the  CISC  of  verv  nefir  sources,  such  as  are  eniploveu  for 
local  lighting,  an  angle  of  .SO  deg.  should  he  substituted 
The  Committw  accordingly  rccomiuends  that  there  should  he 
a  provieion  as  follows;  — 
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"...  Every  light  source  (except  one  of  low  brightness*) 
within  a  distance  of  I'A)  ft.  from  any  person  employed  shall  be 
so  shaded  from  such  person  that  no  part  of  the  filament, 
mantle,  or  tlame  is  distinguishable  through  the  .«hade,  unless  it 
oe  so  placed  tbat  the  aiijile  between  the  line  from  the  eye  to 
an  unshaded  part  of  a  bource  and  a  horizontal  plane  is  not 
less  than  20  deg..  or  in  the  case  of  any  person  employed  at  a 
distance  of  6  ft.  or  les.s  from  the  source,  not  less  than  30  deg." 

The  third  form  of  glare  (which  is  common  in  factories  where 
smooth  or  poUshed  material  is  used)  is  generally  caused  bv 
unsuitable  placing  of  the  source,  and  may  be  remedied  either 
by  changing  the  position  of  the  source  relatively  to  the  eye, 
or  by  increasing  the  diffusion  of  the  light  by  enclosing  the 
source  in  some  diffusing  material. 

Shiidoirs. — Troublesome  shadows  (frequently  to  be  found 
even  with  systems  of  lighting  which  are  good  in  themselves)  are 
generally  due  to  unsuitable  placing  of  the  light  sources,  where- 
by the  shadow  of  the  worker  himself  or  of  some  part  of 
the  plant  or  material  is  cast  on  the  place  of  work,  and  are 
particularly  objectionable  when  thrown  by  some  object  in 
motion.  Apart  from  the  annoyance  caused  and  the  interfer- 
ence with  the  proper  execution  of  the  work,  deep  shadows, 
by  concealing  dangerous  parts  of  machinery,  may  lead  directly 
to  accidents. 

Constancy. — Constancy  in  artificial  illumination  is  a  msltter 
of  great  importance.  Unsteadiness  and  flicker  have  an  in- 
jurious effect  on  vision,  and  if  pronounced,  increase  the  risk 
of  accidents.  Therefore,  flicker  which  can  be  remedied  should 
be    prohibited. 

In  arriving  at  the  above  conclusions  the  Committee  con- 
sidered the  codes  of  lighting  which  have  statutory  force  in 
many  of  the  .American  States  and  the  recommendations  for 
industrial  lighting  formulated  by  the  Illuminating  Kngineerin,' 
Societies  of  .America  and  Germany. 


HOPEFUL     SIGNS     IN     AUSTRIA. 


Vienna  hopes  fervently  to  resume  her  position  as  an  im- 
portant intermediary  of  exchange  between  Middle  and  Western 
Europe  on  the  one  side  and  the  Near  East  on  the  other. 
The  time  when  that  hope  may  be  fulfilled  seems  remote,  and 
other  cities  in  the  reconstructing  States  arc  competing  for 
the  place — Budapest,  her  old  rival,  Belgrade  in  the  new  and 
rapidly-reviving  Serb-Croat-Slovene  Kingdom,  and  last,  but 
not  least,  Prague,  in  Czecho-Slovakia. 

Vienna's  chances  have  recently  been  improved  by  the 
arrangements  which  are  being  made  for  Austria  to  enter  into 
the  advantages  of  the  Ter  Meulen  credit  scheme.  They  would, 
of  course,  be  improved,  too,  by  the  economic  recovery  of 
Russia,  but  that  contingency  is  also  remote.  H.M.  Com- 
mercial Secretary  at  Vienna  says,  in  his  recent  report,  that 
the  .\ustrian  capital  must  inevitably  lose  tome  of  the  business 
it  has  hitherto  done,  to  the  merchants,  banks  and  insurance 
houses  in  the  capitals  of  the  other  Succession  States.  More- 
over, the  head  offices  of  most  of  the  important  Bohemian 
undertakings  are  already  being  removed  to  Prague.  Yet,  in 
spite  of  all,  there  is  no  doubt,  in  the  Commercial  Secretary's 
view,  that  Vienna  will  remain  the  most  important  city  in 
that  part  of  Europe. 

The  new  Austria  presents  several  features  of  interest  to  the 
engineering  trades.  In  the  Erzberg,  Styria,  it  possesses 
one  of  the  most  valuable  iron  deposits  in  Europe.  The  neces- 
sary supply  of  coke,  which  was  cut  off  when  the  Monarchy 
was  broken  up,  will  henceforth  be  furnished  by  Herr  Stinnes, 
one  of  whose  companies  has  acquired  a  large  interest  in 
the  deposit.  Consequently,  Austria  will  soon  be  producing 
enough  steel  and  iron  to  cover  its  requirements,  and  later 
be  in  a  position  to  export.  There  is  a  very  large  machine 
industry,  including  the  manufacture  of  locomotives,  wagons, 
automobiles,  and  agricultural  machines. 

Owmg  to  the  .•-hortagp  of  coal  and  oil  and  the  high  prices 
that  have  prevailed  for  fuel  during  and  since  the  war,  atten- 
tion has  been  drawn  to  the  ample  water-power  availaljle  in 
the  .Alpine  districts  of  .\uKtri;  and  in  the  Danube.  Elahorate 
surveys  and  plans  were  already  made  before  the  war,  and  the 
total  amount  of  available  water-power  is  calculated  at 
2.250,000  h.p..  of  which,  however,  only  9  per  cent,  is  em- 
ployed. In  Switzerland,  which  has  about  the  same  available 
power.  22  per  cent,  is  in  use. 

P^eppated  endeavours  have  been  made  during  the  last  two 
years  to  induce  American,  British  and  other  foreign  capitalists 
to  assist  in  the  exploitation  of  the  Austrian  water-power,  but 
fio  far  without  success.  The  Austrian  Government  has  now 
itself  started  work  on  a  five  years'  programme  for  the  electrifi- 
cation by  means  of  water-power  of  6.52  km.  of  the  most  westeiyi 
part  of  the  State  railways,  in  Arlberg.  Tyrol,  Salzburg  and 
Carinthia.  as  the  most  remote  from  the  coal  supply,  and  con- 
siderable progress  has  been  made,  though  the  laVk  of  coal 
for  transport  and  rement-making  delays  the  work.  The  ex- 
pens*'  in  the  deprJ-risted  crown  currency  appears  alarming. 
but  the  cost  of  labour  has  not  risen  in  proportion  to  the  fall 

•  By  "  low  brightness  "  is  meant  an  intrinsic  brilliance  of 
not  more  than  five  candles  per  eq.  in. 


in  the  value  of  the  currency,  and  it  has  been  calculated  that 
the  average  outlay  per  h.p.  has  fallen  tj2j  per  cent,  between 
1013  and  1920.  Since  the  crown  has  fallen  further  since 
Octdber  the  cost  now  is  probably  still  less.  Tlie  expense  of 
cu.l^^ructiug  the  new  locomotives  will,  however,  be  very 
heavy,  and  it  is  doubtful  whether  the  electrihcation  of  the 
railways  can  really  be  carried  through  without  any  foreign 
help. 

Though  the  programme  provides  for  the  electrification  of 
only  one-seventh  of  the  State  railways,  it  is  estimated  that 
when  completed  it  will  save  450,000  tons  of  coal  and  32  loco- 
motives, and  l.fiOO  coal  wagons  now  used  for  its  transport. 
Before  the  war  only  250  kilometres  of  the  railways,  mostly 
of  narrow  gauge,  had  been  electrified,  as  the  mihtary  autho- 
rities were  always  opposed  to  the  electrification  of  the  main 
fines. 

Power  for  the  numerous  factories  of  Vienna  and  neighbour- 
hood and  for  the  electricity  works  of  Vienna  and  other  towns 
could  also  be  obtained  with  advantage  from  water-power, 
particularly  if  coal  is  to  remain  dear  and  scarce  in  this  part 
of  Europe ;  but,  unless  foreign  capital  will  assist,  any 
developments  on  a  large  scale  will  probably  have  to  wait 
until  the  country  is  more  prosperous. 

Whatever  may  be  the  result  of  the  present  financial  negotia- 
tions for  the  relief  of  Austria,  H.M.  Commercial  Secretary 
adheres  to  the  opinion  that  the  country  sooner  or  later  will 
emerge  from  its  present  troubles,  and  that  Vienna  will  con- 
tinue to  play  its  leading  role  in  South-Eastern  Europe. 
British  business  men  should  remember  that  there  are  a  large 
number  of  thoroughly  sound  commercial  and  manufacturing 
houses  in  Austria  which  may  be  inconvenienced  and  ham- 
pered but  are  not  endangered  by  the  unfavourable  condition 
of  the  Austrian  public  finances.  La.stly,  it  should  be  men- 
tioned that  this  country  has,  in  spite  of  all  its  troubles, 
managed  successfully  to  preserve  public  order  since  the  end 
of  the  war,  and  that  the  following  of  the  Bol.shevists  is  so 
small  that  they  have  obtained  no  representation  in  the 
National  .'\ssembly. 


TRADE     STATISTICS     OF    SOUTH     AFRICA. 


Thb   following   statement,    showing  the  imports   of  electrical 

and  similar  goods  into  the  Union  of  South  Africa  during  the 

year  1920,  has  been  compiled  Jrom  the  recently-issued  official 
trade  statistics.    The  figures  for  1919  are  added  for  purposes  of 

luniparison,    and    notes    of    any    increases  or    decreases   are 
made  ;  — 

1919  1920  Inc.  or  Dtc. 

Ji  £  £ 
l:kctrirat  cubic  and  irire. — 

Total      272,000  417,000  +145,000 

From  Cleat  Britain            182.000  394,000  -f'il2.000 

..      .lapau 25,000  2,000  -  23,000 

..       United  States           62,000  20,000  -  42,000 

Batteries,  primary. — 

Total      17,000  30,000  -f  13,000 

From  Great  Britain            2,000  6,000  -f     -i  OOO 

,,      United  States           14,700  18.000  +    3,300 

batteries,  secondary. — 

Total      63,000  74,000  -f-  11,000 

From  Great  Britain            ll,(K«i  26,00(1  -f  15,000 

„      United  States           52,000  47,000  -     5.000 

Heating  and  cooking  apparatus. — 

Total      34,000  41.000  +  17.000 

From  Great  Britain            10.000  31,000  -f  21,000 

„      United   States          14,000  9,000  -     5,000 

Insulators,  porcelain. — 

Total      4,000  7,000  +    3,000 

From  Great  Britain            3.700  6,000  +     2,300 

Insulators,  all  other.— 

Total      500  1,500  +    1,000 

From  Great  Britain           350  1,300  +       950 

Lamps,  incandescent. — ■ 

Total      94.000  78,000  -  16,000 

F'rom  Great  Britain            16,000  25,000  +    9,000 

„      Holland           28,.500  21,000  -     7,500 

,.      United   States          47,000  32,000  -  15,000 

Motors.— 

Total,  kW       15,000  12.000  -    3.000 

£       95,000  1.51,(:kXI  -f  56.0(10 

From  Great  Britain,  kW 8,200  ,-).600  -     2,600 

£ 49.000  80.000  -f  31,000 

,,      United  States,  kW 6.770  fi.fKlO  -        770 

£ 45.000  68.(K)0  -f  2:H,000 

Transformers. — 

Total       37.000  .SOOOO  -|-  l.'^.OOO 

l=Vom  Great  Britain            4.600  10.000  -f    5.400 

..      United  States           12.000  20.000  -f    8.000 

Electrical  machinery,  other. — 

Total      180,000  321.000  -t-141.000 

Prom  Great  Britain            62.000  199.000  -t-137.000 

.,      United  States           117,000  113.000  -     4.000 
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Electrical  material,  other. — 

Total      

From  Great  Britain  

United   States  

,1a  pan     

,.      ilolland  ...         

.  Cranes.-  -     ,,,  ,   . 

Joial      

From  Great  Britain  

United   States  

Elevators  and  lifts. — 

Total      

IVom  (ireat  Britain  

.,      United  States  

Miiiiim  machinery. — 

Total      

From  Great  Britain  

,,      Sweden  

United  States  

,,      Switzerland     

Telegraph  and  telephone  material.^ 

Total      

From  Great  Britain  

„      Sweden  

,,      United   States  

Tramway  rails. — 

Total       

From  Great  Britain  

„      United  States  

Tramway  rolling-stock.— 

Total       

From  Great  Britain  

,,      United  States  

Other  tramway  materials.— 

Total      

From  Great  Britain  

,,      United   States  

In  addition  to  the  above  the  following 
as  "  Government  stores  "  :  — 


Batteries,  primary. — 

From  Great  Britain 

United   States 

lialteries,  secondary.- 
IVom  Great  Britain 
,,      United   States 


1919 

1920  In 

c.  or  Dec. 

19S.000 

120,000 

('i.l,0<)i» 

'.l.<XK) 

5(K) 

£ 

482,000 

362,000 

'.I0,(X)0 

9,0U() 

5.000 

& 

+  287,000 
+242,000 
+  26,0(JO 

+  4,500 

11,000 
8.000 
3.000 

60,000 
47,000 
13,000 

+  49,000 
+  39,000 
^■  10,000 

10,000 
7,000 
3,000 

27.000 
24,000 
3.000 

+  17,000 
+  17.000 

715.0<JO 

303,000 

1,000 

40(;,ooo 

1,000 

618.(X)0 
419,000 

195.000 

-  97,000 
+  116.000 

-  1,000 
-211,000 

-  1,000 

17,000 
8,000 
1,500 
7,000 

32.000 
24.000 
2.000 
6.000 

+  15,000 
+  16,000 
+  500 
-  1,000 

4,500 
1,500 
3,000 

21.000 

20.500 

500 

+  16,500 
+  19,000 
-  2,500 

29.000 
10,000 
19,(KX) 

87,000 
34,000 
53,000 

+  58,000 
+  24,000 
+  34,000 

7,500 
1.500 

17,000 
3,000 
13,000 

+  9.500 
+  1,500 
+  13,000 

wing  goods  were 

imported 

6,000 
11.000 

3.500 

-  2.500 

-  11,000 

1,000      21,000    +  20,000 
—         16.000     +  16.000 


Heating  and  cooking  apparatus. — 

From  Great  Britain  

Insulators,  porcelain.— 

From  Great  Britain  

Motors  and  parts. — 

From  Great   Britain   kW 

£ 

Electriciil  cable  and  virt.-- 

Total       

From  Great  Britain  

,,      United  States  

,,      Canada  

Telegraph  and  telephone  material.- 

Total      

From  Great  Britain  

TTnited  States  

S\\eden  

Transformers. — 

Prom  Great  Britain  

Electrical'  machinery,  other. — 

Prom  Great  Britain  

„      United  States  

Electrical  material,  other. — 
From  Great  Britain  


1,000 


-     1.000 


4,(KK)      10,000     +     6.000 


67  1(K)  +         33 

1,100  1,800  +        700 

99,500  88,000  -  13,500 

84.000  74.000  -  10.000 

15.500  5,00(1  -  10,500 

—  7,000  +     7,000 


78,000  125,000  +  47,000 

59,000  107,000  +  48,000 

10,000  6,000  -  4,000 

9,000  10.000  +  1,000 

137  —  -  137 


1,500      24.0X)     +  22..=iOO 
400         _        -        400 


3.000     11.000    +    8,000 


REVIEWS. 


Winning   the  Public.     By  S.  M.    Kennkdy.     New   York  and 

Ijondon :    McGraw-Hill  Book    Co..    Inc.    1920.    Pp.    168; 

4  plates.    Price  15s.  net. 

The  author  of  this  work  is  descrilied  as  the  "  vice-president 

in  charge  of  public  relations  and  business  development  "  of 

the  Southern  Californian  Edison  Co.     Most  of  the  chapters  of 

the  book  appeared  serially  in  the  Journal  of  Electricity  or  the 

Electrical  World  during  the  year  1920.  and  some  have  been 

read   before   meetings    of   people    interested   in    the   subjects 

dealt  with. 

There  are  fifteen  chapters,  and  the  object  of  all  of  thern  is 
the   same,    that  of  understanding  the   public,  witli   the  view 


of  inducing  the  public  to  understand  and  trust  the  undertaking 
with  which  they  are  dealing.  Patience,  courtesy,  cheerfulness, 
conciliatory  bearing,  co-operation,  and  general  friendlmess  are 
urged  in  all  cases,  so  that  it  may  be  clearly  shown  that  the 
supplier  is  interested  in  the  purchasers  having  a  square  deal 
hrst,  last,  and  all  the  time. 

The  philosophy  of  the  square  deal  is  preached  nowadays  ti; 
an  e.xtent  which  might  lead  the  cynically-minded  to  imagine 
that  it  had  only  been  discovered  of  late  years,  and  particularly, 
perhaps,  since  1492.  It  is,  however,  not  an  exotic,  nor  exclu- 
.-^ively  American.  It  is  realised  even  by  political  economists, 
that  value  must  be  given  for  value  received,  and  that  these 
values  do  not  take  long  in  mutually  adjusting  themselves  to 
changed  conditions.  Nevertheless,  it  is  well  to  bring  out  the 
desirability,  not  only  of  the  square  deal  in  itself,  but  of  the 
best  atmosphere  in  which  to  do  business.  Habits  have  changed 
in  a  very  marked  degree  in  the  last  15  or  20  years  in  this 
respect.  It  is  no  longer  considered  necessary  to  spend  con- 
siderable sums  on  entertaining,  mainly  of  an  alcoholic  nature, 
in  order  to  induce  the  mutually  trustful  frame  of  mind  in 
which  the  transaction  is  best  concluded.  The  generally  friendly 
bearing,  the  willingness  to  give  a  patient  hearing  to  what 
may  seem  to  be  a  trivial  complaint  or  an  impracticable  sug- 
gestion, the  readiness  to  impart  information  on  all  sorts  of 
subjects  and  details — in  short,  a  desire  to  render  service,  and 
to  give  quality — these  are  the  better  things  that  have  super- 
seded the  grosser  methods  formerly  in  vogue. 

The  book  now  before  us  does  not  seek  to  show  how  to  win 
the  public  by  advertising,  although  publicity  is  not  neglected. 
It  seeks  instead  to  show  how  to  advertise  by  winning  the 
public.  To  some  it  may  seem  a  labouring  of  the  obvious,  but 
as  we  have  often  remarked  before,  a  thing  does  not  cease 
to  be  true  because  it  is  trite.  Rather  does  it  become  the  more 
necessary  to  repeat  the  truism  in  a  thoughtful  and  discerning 
manner,  in  order  that  we  may  be  sure  that  we  appreciate  its 
full  meaning,  and  all  that  its  originator  intended  to  convey. 
In  spite  of  a  certain  amount  of  what  the  Prince  of  wales 
graphically  describes  as  "  pi-jaw,"  and  notwithstanding  sundry 
liberties  taken  with  the  Enghsh  language  and  Uterature,  the 
book  will  serve  a  useful  purpose,  and  those  whose  duties  bring 
them  into  contact  with  the  buying  public  should  absorb  its 
principles. 

Dynamo  and  Motor  Erection  and  Managetncnt.  By  A.  H. 
Avery,  A.M.I.E.E.  Pp.  152;  91  figs.  London:  Cassell 
and  Co.,  Ltd.    Price  Is.  6d.  net. 

Though  the  scope  of  the  work  is  indicated  on  the  first  page 
by  the  author,  as  follows  :  "  Every  one  who  owns,  or  has 
charge  of,  a  dynamo  or  motor  cannot  be  a  skilled  electrician; 
but  he  can,  and  should,  soon  acquire  sufficient  practical  ac- 
quaintance with  certain  technical  facts  and  details  essential 
to  the  proper  oiJeratiou  of  such  machinery,"  even  more  is 
included  in  this  handy  little  volume,  e.g.,  cable  installation. 
The  first  chapter  forecasts  the  arrangement  of  the  matter 
commencing  with  the  purchase,  then  the  installation, 
cabling,  and  connecting  up  starters  and  control  gear, 
transinission  of  power,  attendance,  and  finally,  troubles. 
While  set  forth  in  a  simple  manner,  the  warnings 
as  to  risk  of  shock  (page  6)  might  with  advantage 
be  much  more  strongly  impres^d.  It  is  very  mild  to  say 
"  220  volts  is  distinctly  unpleasant  and  painful,  while  acci- 
dental contact  with  440  volts  might  prove  fatal."  The  defini- 
tion of  power,  at  the  foot  of  page  7,  is  confused  with  that 
of  work  or  energy.  It  would  be  an  improvement  if  power 
and  watt  were  defined  in  conjunction  with  one  another,  and 
then  work  or  energy  defined  with  watt-hour  and  kilowatt-hour. 
The  definition  of  phase  is  difficult  in  an  elementary  work,  but 
that  given  on  page  8  is  too  brief  to  be  clear.  The  chapter  on 
selection  of  machines  gives  many  valuable  hints,  and  there 
will  be  those  who  are  in  sympathy  with  the  rather  com- 
plicated remark  that  "  there  are  always  machines  on  the 
market  that  it  is  worth  paying  a  little  to  avoid  the  annoyance 
of  owning."  This  impresses  the  desirability  of  witnessing  a 
thorough  test  at  the  maker's  works  before  purchasing  a  dynamo 
or  motor  of  any  considerable  size.  The  temperature  limit 
(page  19,  at  the  foot)  of  80  deg.  P.  ri.^e  above  that  of  the  room 
seems  rather  stringent  compared  to  the  figures  of  the  British 
Engineering  Standards  Association  {'1917),  which  allow  90  deg. 
P.  to  99  deg.  P.  for  various  parts  of  machines.  .\  noticeable 
misprint  occurs  on  page  22.  line  4,  where  "  pile-tips  "  should 
read  "  pole-tips."  and  another  seven  lines  lovi-er  down. 
"  rediates  "  for  "  radiates."  On  page  38  a  numeral  1  being 
omitted  gives  the  result  of  the  problem  worked  as  9/16  S.W.G. 
instead  of  19/16  S.W.G..  marring  the  effect  of  a  good  example. 
The  notes  on  the  installation  of  overhead  bare  transmission 
lines  for  medium  pressures  are  very  good  and  well  illustrated. 
The  customary  description  of  standard  types  of  switches  and 
fuses  is  given,  followed  by  a  chapter  on  starters,  controllers, 
and  switchboard  connections.  Chapter  XI  on  drives  and  coup- 
lings is  very  clear  on  points  to  be  observed  and  characteristics 
required  for  belt  or  chain  driving.  Then  follows  a.  chapter 
on  the  elementary  principles  of  dynamo  construction.  The 
final  Chapter  XIII  deals  with  faults  and  troubles  of  the  com- 
moner kinds  and  their  remedies.  Tlie  results  of  the  racing 
away  of  two  motors  are  very  well  shown  bv  reproductions 
from  two  photographs  of  the  armatures.  The  book  sh^u'd 
prove  a  useful  and  interesting  guide  to  thnsc  for  whom  it  is 
wiitlcn.— W,    N.   Y.  laNG. 
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Lubricatini/  and  AUieJ  Oils.  By  ELLIOTT  A.  Eva.\s,  F.C.S. 
Pp.  12B ;  tigs.  25.  London  :  Chapman  &  Hall.  Ltd.  Price 
9s.  6d.  net. 

Occupying  as  he  does  the  position  of  chief  chemist  to  the 
well-known  oil  firm  of  Messrs.  C.  C.  Wakefield  &  Co..  Ltd., 
Mr.  Evans's  experience  in  all  branches  of  his  subject  is  beyond 
ijue.stiun. 

Such  a  book  from  such  an  author,  one  mi^'ht  rca.sonably 
e.xpect  to  be  hitihly  technical,  and  \vc  wore  pleasantly  sur- 
prised to  tiiiil  it  couched  throughout  in  the  plainest  terms. 
Needless  to  ssiy  the  sulijccC  matter  has  been  drawn  from 
the  author's  ex|>eiieiice  and  close  as.sociation  w  ith  the  science 
of  hibrication.  both  in  the  laboratory  and  in  the  worfc-sliop,  and 
where  outside  information  is  nea'.s.sarily  included  the  name 
of  the  aiitlior  and  source  of  reference  are  given. 

.\fler  briefly  sketching  the  history  of  petroleum,  oil  refining, 
and  the  occurrence  of  fatty  oils,  the  author  deals  fully  with 
physical  tests,  including  the  electrical  resistance  method  of 
determining  the  K|X!cific  heat  of  oils,  and  with  the  chemical 
tests  of  transformer  and  other  oils.  Tlie  oxidation  of  petro- 
leum, oleography,  and  the  selection  of  lubricants  are  also 
treated  succinctly,  while  in  the  final  chapter,  "  Oils  Eni- 
|iloved."  typical  examples  of  mechanical  parts  and  the  lubri- 
cants employed  tbeieuith  arc.  given,  reference  being  made  to 
the  most  suitable  oils  for  use  with  dynamos  and  motors,  trans- 
formers and  switches. 

We  have  no  hesitation  in  commending  the  book  to  those 
who,  wishing  tf)  master  some  of  the  fundamental  factors  in  the 
problem  always  facing  the  actual  users  of  lubricating  oils, 
have  hitherto  had  to  rely  ujion  the  experience  of  others  for 
their  tacts. 

liKlustriat  Control.  By  F.  M.  Lawson.  Pp.  V-H);  figs.  19. 
I/ondon  :  Sir  Isaac  Pitman  &  Sons,  Ltd.    Price  8s.  6d.  net. 

ITie  six  lectures  originally  delivered  by  the  author  at  the 
Mappin  Hall.  Shetfield.  after  being  subjected  to  considerable 
revision,  are  embodied  in  this  helpful  volume,  the  raison  d'etre 
of  which  lies  in  the  fact  that  most  of  the  industrial  unrest  of 
to-day  is  due  to  the  inability  of  many  directors  of  industry  to 
direct.  In  other  words,  to  their  failure  to  recognise  and  to 
meet  the  needs  of  the  laws  of  mutual  accommodation  and  unity 
of  control. 

If,  as  the  author  states,  the  safety  of  the  future  depends 
upon  the  true  records  of  the  past.  then,  judging  by  the 
diagrams  and  charts  he  has  selected  to  illustrate  the  results 
obtained  at  works  where  his  system  is  now  in  use.  he  has  well 
accomplished  his  avowed  purpose  of  setting  before  those  who 
are  engaged  on  organisation  work  the  true  fundamental  laws 
governing  direction,  whether  they  be  applied  collectively  or 
individually  to  the  nation,  the  factory,  the  men.  or  the 
machine. 

The  book  is  not  written  so  that  "  he  who  runs  may  read  " ; 
if  anything  the  style  lacks  clarity,  but  the  man  who  is  looking 
for  more  output  and  less  dissatisfaction  in  his  works  will  find 
it  well  worth  reading. 


NEW     PATENTS     APPLIED     FOR,     1921. 

(NOT  YET  PUBLISHED.) 

CMopiled   etpreeily    lor    (his    journal    bv    MisSRS.   SirrON-JoNSS.    O'Dili.    «no 
Stipuihs,  Charterad  Patent  Agenta,  285,  High  Holborn,  London,  W.C.  1. 
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The  adilruss  ol  .Mr.  Ivlgar  ( 'laniuioud  to  the  Institute  of 
Bankers  ought  to  be  ciix-uhited  at  Government  expense 
f(>r  the  education  of  the  nation.  Though  many  people 
might  cast  it  aside  as  dealing  with  a  dull  and  difficult 
subject,  intelligent  persons  who  began  to  read  it  would 
in  all  probability  read  it  to  the  end,  as  the  facts  set  forth 
are  of  supreme  importance,  and  the  form  of  the  address 
is  clear  and  in  every  way  e.\rel]pnt. 

The  speaker  commenced  by  comjiaring  the  national  in- 
come of  2,400  million  pounds  in  1913  and  i,400  million 
pounds  in  1920 — a  nominal  increase  of  about  2,000 
million  pounds,  or  83  per  cent,  increase  over  the  national 
income  of  1913.  This  increase  was,  of  course,  not  repre- 
sented by  a  corresponding  increase  of  the  national  pro- 
duction for  1920,  which  as  a  matter  of  fact  was  20  per 
cent,  below  that  of  1913.  It  was  due  entirely  to  in- 
flation of  values. 

Mr.  Crammond  gave  an  analysis  of  the  manner  in 
which  the  national  income  was  spent  in  1907  and  1920. 
He  pointed  out  that  the  most  striking  features  were  an 
increase  in  the  percentage  of  the  national  income  spent 
on  food  (including  drink)  in  1920  as  compared  with 
former  years,  and  an  enormous  increase  in  the  cost  of 
national  services.  In  1907  the  cost  of  national- services 
was  8.5  per  cent.,  whereas  in  1920  it  had  risen  to  2J  per 
cent,  of  the  total  national  income. 

He  proceeded  to  show  that  the  same  economic  forces 
which  carried  the  nominal  national  income  up  were  now 
carrying  it  down  with  even  greater  rapidity.  The 
highest  point  of  prices  of  commodities  shown  by  the 
Stnlist  Index  Numbers  was  26(5  in  April,  1920,  whereas 
at  the  end  of  May,  1921,  the  average  had  dropped  to 
1G2.2.  In  fact,  prices  had  fallen  three  times  as  rapidly 
as  they  had  risen,  and  it  was  not  quite  certain  that  the 
end  had  been  reached. 

We  should  like  to  point  out,  as  we  have  done  before, 
that  the  Excess  Profits  Duty  has  had  a  very  large  share 
of  responsibility  with  regard  to  the  fall  in  prices  in 
general,  as  manufacturers  and  merchants  were  glad  to 
throw  their  stocks  on  the  market  at  any  price  so  long  as 
they  were  in  a  position  to  set  off  their  losses  against 
theExcess  Profits  Duty,  wliicli  they  would  otherwise  have 
had  to  pay. 

Foreign"  trade  returns  (imports  and  exports)  show  a 
falling  off  of  41.7  per  cent.,  and  the  earnings  of  our 
shipping  a  decline  of  23  per  cent,  in  the  first  five  months 
of  1921,  as  compared  with  the  same  period  in  1P20. 

Mr.  Cr.ammond  estimated  that  the  national  income  for 
1921  would  not  exceed  2,800  million  pounds,  whereas  the 
budget  for  the  present  year  provides  for  an  expenditure 
of  1 .039  million  poumls.  This,  liowover,  is  by  no  means 
the  worst  of  it,  its  it  is  now  clear  to  everybody  that  the 
Budget  will  l)e  down  on  the  receipts  side  by  many 
millions  and  up  on  the  expenditure  side  also  by  many 
millions,  and  as  a  matter  of  fact  the  position  is  very 
much  worse  than  it  appeared  on  the  Budget  figures. 
The  revenue  return  for  the  first  two  months  of  the  cur- 
rent year  showed  a  decrease  of  100  millions.  It  is 
already  apparent  that  it  is  a  sheer  impossibility  for  any 
great  imlustrial  nation  in  urgent  need  of  capital  to 
afford  anvthing  like  32  per  cent,  of  its  entire  national 
income  for  the  purpose  of  national  services,  which  is  Mr. 
Crammond 's  estimate  for  the  current  year.  On  the 
Budget  Estimates  wo  should  all  (or  rather  all  those  of 
us  who  are  at  work)  have  been  working  for  four  mouthi 
out  of  the  twelve  for  national  services,  but  in  view  ot  tlie 
worsening  of  the  position  since  the  Budget  was  intro- 
397]  » 
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duced  it  would  appear  that  six  months  out  of  the  tweWe 
would  be  nearer  the  mark. 

Such  are  the  facts  as  set  forth  without  any  unnecessary 
comment  by  Mr.  Crammond.  The  second  half  of  his 
paper  was  devoted  to  the  iiuestion  of  the  policy  which 
must  be  adopted  to  meet  tliis  ajipiiUiiig  situation. 

In  the  first  place,  Mr.  Crammond  estimated  that  if  the 
real  wealth  of  the  country  increased  in  the  same  propor- 
tion as  formerly,  we  ought  to  be  able  to  pay  off  the  war 
debts  in  the  course  of  tlie  neit  two  generations,  but  in 
order  to  achieve  this  result  it  is  evident  that  we  must 
adopt  a  policy  which  will  enable  our  manufactures  and 
our  volume  of  trade  to  be  restored  and  increased  above 
the  former  rate.  In  this  connection  Mr.  Crammond 
pointed  out  that  the  economic  interests  of  Great  Britain 
and  France  were  not  quite  identical.  We  liave  over  two 
million  persons  registered  as  unemployed,  while  France 
has  only  a  hundred  thousand.  Great  Britain  is  mainly 
a  manufacturing  country,  while  France  is  mainly  an 
agricultural  country.  Our  exports  for  the  first  five 
months  of  this  year  show  a  decline  of  36.5  per  cent., 
whereas  the  exports  of  France  during  the  same  period 
ihow  an  increase  of  12.7  per  cent.  The  effect  of  the  Ger- 
man indemnity  as  at  present  settled  is  shown  to  be  that 
Germany,  in  order  to  fulfil  her  external  obligations, 
must  increase  her  exports  (which  will,  of  course,  be 
chiefly  manufactured  goods)  up  to  16  hundred  or  18 
hundred  millions  per  annum.  In  the  past  Germany  has 
supplied  one-tenth  of  the  world's  consumption  of  manu- 
factures, whereas  in  the  future  she  will,  in  order  to 
fulfil  the  terms  of  the  Reparations  Settlement,  have  to 
increase  her  share  to  40  per  cent.,  taking  the  place  of  a 
corresponding  proportion  of  competitors'  goods. 

Mr.  Crammond's  most  important  proposals  might  be 
iummarised  very  briefly,  as  requiring  first  an  enormous 
cut  in  the  cost  of  our  national  services,  and  the  total  of 
our  national  Budget;  secondly,  a  greater  proportion  of 
contribution  to  the  needs  of  tlie  Empire  by  the  Colonies 
and  Dependencies;  and  thirdly,  he  urged  that  either 
with  or  without  similar  action  on  the  part  of  the  United 
States  we  should  cancel  the  war  debts  owed  to  us  by  our 
Allies,  and  also,  if  thought  desirable  and  possible,  the 
war  debts  owed  to  us  by  otir  Colonies,  thus  setting  our 
debtors  free  to  order  and  pay  for  more  of  our  goods.  His 
view  was  that  if  on  the  contrary  we  continued  to  collect 
interest  and  repayment  of  these  war  debts,  we  should  lose 
far  more  than  the  sums  they  represented  in  the  reduction 
of  our  export  trade.  Mr.  Crammond  did  not  suggest  that 
the  United  States  should  cancel  our  debt  to  it  of  one 
thousand  million  pounds,  but  he  did  suggest  that  the 
United  States,  with  great  advantage  to  itself  and 
us.  might  cancel  the  debts  due  to  it  by  tlie  other 
Allies  in  the  Great  War. 

The  only  alternative  to  some  such  strong  remedial 
policy  is  that  we  shall  have  to  relinquish  a  great  propor- 
tion of  our  foreign  trade  ;  and  Mr.  Crammond  pointed 
out  that  if  the  people  of  these  islands  became  self-con- 
tained and  self-supporting,  it  would  only  be  possible  to 
lujiport  a  population  of  20  millions,  and  the  other  26 
millions  or  so  would  be  compelled  to  seek  occupation 
bbioad. 

We  tru.st  that  this  extraordinarily  illuminating  state- 
ment of  the  present  state  of  our  financial  affairs  will 
receive  the  attention  of  the  whole  British  public. 


ELECTRICITY    IN    MINES. 

An  excellent  little  publication  has  been  issued  by  the 
Mines  Department  and  published  by  H.M.  Stationery 
Office,  which  should  certainly  be  in  the  hands  of  every 
colliery  manager  and  electrician,  as  no  doubt  it  will  be 
— and  we  would  certainly  recommend  every  one  engaged 
or  interested  in  the  manufacture  of  mining  electrical 
plant  to  obtain   a  copy*  without  delay. 

•  Coal  Mines  Act.  1911.  General  Regulations  as  to  the  In- 
stallation and  Use  of  Electricity,  with  Explanatory  Memoran- 
Hum.  Mines  and  Quarries  Form  No.  11.  (April,  1921.)  One 
fhillinp  net. 


Its  value  lies  in  the  explanatory  memorandum  form- 
ing Part  II,  and  covering  54  out  of  its  73  pages — which 
is  the  official  interpretation  of  the  "Regulations"  as 
given  in  Part  1. 

The  first  regulation  relates  to  "  the  duty  of  the  mine 
owner,  agent,  or  manager  to  comply  with  and  enforce 
the  regulations,"  but  there  is  also  a  duty  laid  upon 
all  employes,  and  particularly  those  who  operate  the 
plant,  to  carry  out  their  work  so  as  to  comply  with  the 
regulations.  It  is  of  little  use  to  install  first-class  plant 
unless  this  is  adequately  maintained  and  properly 
worked,  and  therefore  it  is  pointed  out  that  improper 
use,  or  interference,  or  gross  negligence,  may  cause  a 
breach  of  the  regulations,  and  render  a  "  safe  "  piece 
of  apparatus  dangerous  to  handle  or  operate.  The  whole 
of  the  plant,  therefore,  is  to  be  under  the  effective  super- 
vision of  the  "  electrician,"  and  it  is  the  duty  of  the 
manager  to  ensure  that  the  former  satisfactorily  carries 
out  his  duties.  The  "  electrician,"  or  in  cases  where 
the  size  and  complexity  of  the  plant  requires  them,  "  as- 
sistants," must  be  appointed  in  writing,  and  their 
duties  properly  apportioned.  Moreover,  the  "  electri- 
cian "  must  be  in  daily  attendance  at  the  mine,  and  if  hu 
be  absent  for  more  than  one  day,  the  manager  must  ap- 
jioint  an  efficient  substitute.  On  the  cjuestion  of  efficiency 
ur  competence,  it  is  pointed  out  that  an  assertion  of  com- 
petence by  the  person  appointed  will  not  absolve  his 
superior  from  respons-ibitity,  but  it  is  the  duty  of  the 
"electrician"  to  satisfy  himself  by  observation  and 
instruction  that  the  person  selected  to  assist  or  operate 
any  machinery  does  really  understand  the  work,  and  is 
capable  of  performing  it  without  "  danger."  A  "  log- 
book "  must  also  be  kept,  in  which  all  records  and  tests 
must  be  entered  as  evidence  of  such  work  being  duly 
carried  out,  but  apart  from  the  legal  aspect  of  tliis 
matter,  it  is  quite  rightly  pointed  out  that  a  concise 
and  systematic  record  is  of  great  value  in  securing 
proper  maintenance,  in  forestalling  breakdowns,  and 
in  avoiding  interruption  of  service. 

Notes  on  the  various  notices  and  returns  to  be  given 
to  H.M.  Inspector  for  the  Division,  and  notice.s  to  be 
exhibited  against  "unauthorised  interference,"  in  case 
of  "fire,"  and  "electric  shock,"  are  given,  the  latter 
being  especially  interesting,  as  showing  how  important  it 
is  to  resort  to,  and  persevere  with,  artificial  respiration. 
The  notes  on  "  Working  space  and  access  to  apparatus," 
"  General  requirements  for  avoidance  of  danger," 
"  Switchgear  cables,"  and  "  Earthing,"  are  dealt  with 
in  a  practical  and  common-sense  way,  and  should  be 
read  and  carefully  studied  by  those  concerned  in  tlie 
management  and  control  of  electrical  apparatus  in  and 
about  mines. 

Undoubtedly  the  publication  is  intended  to  assist  and 
help  those  in  charge  of  mining  plant  thoroughly  to  gri'.sp 
and  understand  clearly  the  meaning  of  the  regulations 
which  are  designed  for  the  sole  purpose  of  safeguarding 
life  and  property,  and  which,  to  this  end,  should  be 
faithfully  studied  and  obeyed. 


On  Wednesday  next  the  eighty-ninth 
The  British       annual  meeting  of  the  British  Associa- 
Association.        tion    for    the   Advancement  of    Science 
opens  at  Edinburgh,  where,  exactly  50 
years  ago.  Lord  Kelvin  (then  Sir  William  Thomson)  pre- 
sided over  a  meeting  in  which  electricity  took  a  most 
important  part. 

This  year,  as  was  the  case  at  Cardiff  in  1920,  the 
matters  which  will  occupy  the  attention  of  members  are 
not  predominantly  electrical,  although  a  number  of 
topics  of  interest  to  electrical  engineers  will  be  discussed. 
The  proceedings  of  Section  G — Engineering — will  em- 
body at  least.three  important  contributions  to  the  study 
of  the  utilisation  of  water  power.  In  his  address  the 
President  of  this  Section,  Prof.  A.  H.  Gibson,  will  give 
a  review  of  the  subject;  Dr.  T.  F.  Wall  will  present  an 
ingenious  scheme  for  overcoming  some  of  the  difficulties 
raised  by  the  varying  force  of  tides;  and  Prof.  F.  C. 
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Lea  will  also  deal  with  the  subject  of  tidal  power.  In 
this  Section,  also,  Mr.  !S.  li.  Donkin  is  to  contribute 
notes  on  the  new  power  station  of  the  Corporation  of 
Edinburgh,  and  Mr.  J.  Scott-Taggart  will  describe  two 
jiew  negative-resistance  devices  for  use  in  wireless  tele- 
graphy. 

In  the  Mathematical  and  Physical  Science  Section  (A). 
the  President,  Prof.  O.  W.  Richardson,  will  deliver  an 
address  on  "Problems  of  Physics."  "The  Einstein 
Theory  "  will  be  dealt  with  by  Prof.  Eddington,  and  the 
Rev.  A.  L.  C'ortie,  of  Stoneyhurst,  is  to  read  a  paper 
on  "  Magnetic  Storms  of  the  Present  Solar  Cycle." 
Wages  and  conditions  in  industry  naturally,  at  this 
time,  find  an  important  place  in  the  Economics  Section 
(F).  Miss  G.  Jebb  is  to  discuss  "  The  Cost  of  Living 
and  Sliding  Scales,"  and  a  paper  on  "  The  Breakdown 
of  the  Minimum  Wage  "  is  to  be  contributed  by  Mr. 
A.  A.  Mitchell.  Those  who  consider  that,  in  this  country, 
the  limit  has  been  reached,  will  await  with  some  appre- 
hension Sir  Josiah  Stamp's  paper  on  "  The  Taxable 
Capacity  of  a  Country."  Dr.  Mary  Ranken  will  speak 
on  "  Arbitration  in  Recent  Industrial  Legislation." 

An  endeavour  has  been  made  this  year  to  arrange  that 
there  shall  not  be  more  than  two  sectional  addresses  or 
important  discussions  in  progress  simultaneously,  and 
another  innovation  is  the  decision  to  permit  discussions 
upon  sectional  addresses. 

A  number  of  visits  have  been  arranged,  and  it  is 
to  be  hoped  that  the  weather  will  be  favourable,  although 
no  doubt  Edinburgh  needs  rain  us  badly  as  the  rest  of 
the  Kingdom. 

At    the    beginning    of    last    month. 

Classics  and  Dr.  Walter  Leaf,  who  is  one  of  the 
Business.  leading  bankers  in  the  City  of  Lon- 
don, and  who  is  also  chairman  of  the 
Classical  Association,  delivered  an  address  at  Cambridge 
to  a  distinguished  company,  including  representatives 
of  the  American  Philological  Association. 

Dr.  Leaf  began  his  address  with  a  reference  to  the 
frightening  of  intellectual  bonds  between  this  country 
and  the  United  States,  and  as  evidence  of  the  vigour  of 
the  classics  in  the  Middle  West,  he  spoke  of  a  meeting 
which  he  attended  in  Chicago  where  they  sang  " '  The 
Star-spangled  Banner"  and  "Three  Blind  Mice"  in 
Latin.  He  also  referred  with  the  relish  of  the  scholar 
to  certain  discussions  upon  passages  from  Thucydides 
which  had  taken  place  at  the  board  meeting  of  an  elec- 
tricity company  in  London.  He  referred  to  the  popular 
estimate  of  the  Classics  having  been  at  its  lowest  in  the 
early  stages  of  the  war,  when  it  seemed  that  nothing 
could  win  a  victory  but  pure  science;  and  that  no  educa- 
tion which  did  not  lead  directly  to  the  discovery  of  a 
new  poison  gas  was  worth  the  attention  of  rational 
people.  There  was  a  jeer  at  some  statesman  who  did 
not  know  the  origin  of  glycerin*,  and  it  was  inferred 
that  no  one  could  lead  the  people  in  war  if  he  did  not 
know  the  chemistry  of  fats.  Dr.  Leaf  rejoiced  that  there 
was  now  clearly  a  reaction  against  that  extreme  view, 
in  favour  of  the  "Large  humanism"  based  upon  the 
classics.  He  said  that  classical  teaching  produced  the 
power  in  dealing  with  men  for  putting  oneself  in  their 
place,  in  sympathy  with  their  ideals  and  sentiments; 
and  said  that  this  precious  gift  had  never  been  more 
needed  than  now  in  the  constant  expansion  of  inter- 
national relations  in  business  of  every  sort. 

While  we  have  the  greatest  respect  for  Dr.  Leaf  as 
a  scholar  and  a  business  man  of  the  greatest  eminence, 
we  are  bound  to  say  that  we  differ  from  him  fundamen- 
tally on  the  subject  of  education.  If  science  is  really 
losing  ground  as  compared  with  the  Classics,  it  is  in 
our  view  only  to  be  deplored. 

Either  the  whole  educational  mechanism  would  have 
to  be  immensely  speeded  up.  or  the  educational  period 
of  life  would  have  to  be  greatly  lengthened  to  enable  th» 
average  student  to  become  a  classical  scholar  as  well  as 
a  Bcientifio  man.  Even  regarding  the  classics  merely  us 
a  medium  for  exercising  and  enlarging  the  thinking 
faculty,   we  doubt   if  unvthing   less  than    scholarship    is 


of  much  use.  The  ordinary  grounding  in  Latin  which 
enables  a  boy  to  read  "  De  Bello  Gallico  "  with  diflBculty 
and  loathing  is,  in  our  view,  a  waste  of  time  which 
would  be  much  better  spent  in  obtaining  a  knowledge 
of  modern  languages.  In  any  case,  it  seems  to  us  per- 
fectly clear  that  any  man  who  is  to  succeed  in  any 
liranch  of  applied  science  will  only  do  so  provided  he 
gives  practically  the  whole  of  his  time  to  science  from 
the  age  of  15  upwards.  The  "  large  humanism  "  of 
which  Dr.  Leaf  speaks  is  not,  so  far  as  we  are  able  to 
learn,  regarded  by  the  business  community  as  a  pro- 
minent feature  in  the  make-up  of  the  bankers  of  to-day; 
and  if,  as  we  believe,  a  very  large  proportion  of  the 
persons  ruling  us  from  official  and  semi-official  arm- 
chairs have  either  received  a  classical  education  or  prac- 
tically none  at  all,  it  does  not  seem  to  have  saved  them 
from  making  an  impossible  mess  of  tlie  nation's  aQair^, 
financial  and  political. 

We  hold  that  what  is  required  to-day  in  executive 
chiefs  is  not  so  much  an  acquaintance  with  dead  lan- 
guages as  of  living  men ;  and  we  hold  that  a  year's 
commercial  travelling  on  the  Continent  would  help  a 
man  more  to  understand  and  sympathise  with  the 
foreigner's  point  of  view  than  any  amount  of  Latin  and 
Greek.  An  elementary  acquaintance  with  the  science 
of  Political  Economy  would  be  of  more  value  to  our 
Chancellors  of  the  Exchequer  than  ripe  classical  scholar- 
ship. With  regard  to  the  nation's  production,  both  in 
peace  and  war,  if  we  were  asked  to  choose  between  band- 
ing over  as  hostages  to  the  enemy  the  whole  of  our 
classical  scholars,  or  as  an  alternative  all  our  chemists 
and  engineers,  we  fear  that  we  should  promptly  decide 
to  part  with  the  former.  The  experts  in  poison  gas 
successfully  used  their  br-ains  and  risked  their  lives 
in  discovering  the  protective  masks,  and  precious  little 
thanks  they  got  for  it. 

The  salaries  paid  to  chemists  and  other  scientihcally 
trained  men  during  the  war  showed  very  plainly  the 
value  placed  on  their  services  by  the  classical  rulers  of 
the  country.  For  our  part,  we  look  forward  to  a  time 
when  the  roles  will  be  reversed,  and  the  practical  and 
scientific  men  will  hold  the  reins.  The  country  may  then 
have  a  chance  of  recovery. 


Yestbrdat,  as  we  have  previously 
The  Engineers'  announced,  the  Engineers'  Club  was  to 
Club  (London),  open  its  doors,  and  thus  at  last  a  pro- 
ject long  cherished  by  those  who  had 
enjoyed  and  appreciated  the  amenities  of  its  Manchester 
prototype  has  come  to  fruition.  The  difficulties — as  we 
foreshadowed  last  December — that  had  to  be  overcome 
were  great,  perhaps  greater  even  than  the  promoters 
anticipated,  and  it  has  taken  many  months  of  investi- 
gation and  negotiation  to  surmount  them;  indeed,  had 
not  the  Provisional  Committee  had  the  gqod  fortune  to 
enlist  the  whole-hearted  and  indefatigable  support  of 
Mr.  E.  L.  Hill,  one-time  hon.  secretary  of  the  Man- 
chester Club,  whose  enthusiasm  never  wearied  and  whose 
dictionary  does  not  contain  the  word  "  defeat,''  we 
doubt  whether  the  movement  could  ever  have  been 
brought  to  a  successful  issue. 

We  understand  that  the  Club  is  to  be  above  all  an 
Engineers'  Club  in  fact  as  well  as  in  name,  and  that  the 
tiualifications  of  candidates  in  that  respect  will  be 
strictly  scrutinised  ;  nevertheless,  the  term  will  not  be 
interpreted  so  as  to  exclude  those — architects,  for  ex- 
ample— who.  while  not  usually  classed  as  engineers,  are 
intimately  connected  with  that  profession.  The  best 
way  to  find  out  whether  one  comes  within  the  category 
of  "  eligibles  "  is  to  file  an  application,  and  as  an  en- 
trance fee  is  to  he  imposed  when  this  month  ends,  the 
sooner  the  better. 

The  membership  roll  is  approaching  ."i.OOO.  but  there 
is  ample  accommodation  in  the  spacious  premises  in 
Coventry  Street  for  more  than  that  number,  which,  of 
co\irse.  inrludos  a  large  proportion  of  country  and  over 
sea  members.  Extending  our  congratulations  to  the 
Cotnmittee  and  the  members,  we  wish  the  Engineers' 
<"lnb  everv  success. 
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MR.    QEORQE     ELLISON'S    SWITCHQEAR     WORKS. 


Not  verv  often  does  one  come  in  contact  with  an  estab- 
lishment that  was  initiated  for  the  set  purpose  of  pro- 
ducinjr  a  commodity  and  which  has  continued  through- 
out tlie  whole  of  its  existence  to  manufacture  the  same 
product  and  that  one  only.  Yet  such  is  the  liistory  of 
Mr.  Geo.  Ellison's  uiidertakiiio;  at  Perry  Bar,  Hirming- 
ham,  the  more  recent  extensions  of  which  we  had  the 
pleasure  of  viewing  last  week.  These  works,  which  have 
been  laid  out  and  built  with  much  care  and  forethought, 
are  devoted  exclusively  to  the  design  and  construction  of 


design  and  construction  of  industrial  switchgear. 
Standardisation  and  interchangeability  are  insisted 
upon  wherever  possible,  and  the  special  conditions«im- 
posed  by  the  character  of  the  work,  such  as  mistake- 
and  weatlier-proofness,  ihist-tightness,  simplicity, 
strength,  compactness,  and  above  all,  reliability,  are  ful- 
Hlled  in  no  uncertain  manner.  It  must  be  added  that 
the  solutions  of  the  problems  encountered  in  this  respect 
are  not  always  the  cheapest,  but  they  are  sound,  and  that 
is  what  really  matters. 


Fig.  1. — Office  .ind  Stores  Frokt.vue. 


electric  control  gear  for  industrial  installations,  and  are 
worthv  of  note  inasmuch  as  they  possess  several"  features 
uncommon  to  similar  establishments. 

Foremost  amongst  these  is  the  fact  that  in  contrast  to 
the  more  or  less  co-operative  method  of  governing  most 
industrial   establishments,     this    concern     is    controlled 


A  view  of  the  office  and  stores  frontage  is  given  in 
fig.  1.  which  shows  the  goods  receiving  deck  on  the  left 
and  the  new  research  house  and  office  accommodation 
that  is  nearing  completion  on  the  right.  The  smoke 
stack  seen  in  the  illustration  belongs  to  the  refuse 
destructor,    the  heat   from  which    is    utilised    to    warm 


Pig.  2.— Main  Asskmbw  Bay.. 


autocratically  by  one  man.  No  female  lalmur  whatever 
iB  employed,  and  every  employe  without  exception  is 
paid  by  time— no  piece  or  night  work  is  allowed — and 
strange  as  it  may  seem  to  some,  the  policy  adopted 
answers  splemlidly.  and  none  but  the  most  cordial  rela- 
tions exist  between    .Mr.    Ellison  and  his  employes. 

By  concentrating  upon  one  line  of  manufactures,  the 
firm"  has  lieen  able  to  gather  together  a  specialiit  staff, 
and  has  ac-quired  unrivalled  experience  in  tiie  successful 


the  establishment.  The  whole  works  are  thoroughly 
well  lighted,  1)oth  naturally  and  artificially.  iMg.  2 
shows  the  main  bav  assembly  benches,  with  a  part 
view  of  the  machine  .shop  on  the  right;  the  works 
are  electri<-allv  driven  throughout  at  a;'  'pressure  of 
440  volts,  which  is  stepped  down  in  the  works  sub- 
station from  the  public  supply  pressure  at  .5,000  volts. 
Fig  3  i»  a  view  of  the  test  room,  while  fig.  4  shows  a 
"Unit"   type  distribution  board,  including   oil-break. 
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circuit  breakers  and  busbars;  it  is  made  for  all  indus- 
trial purposes,  and  is  intended  to  cover  the  field  between 
the  ordinary  switch  and  fuseboard  and  the  elaborate 
cellular  ones  for  large  power  stations.  The  arrangement 
lends  itself  to  the  huilding-np  of  quite  complicateil 
boards,  yet  each  part  is  simply  and  robustly  constructed. 
The  open  circuit  breaker  illustrated  in  fig.  5  is  of 
practically  the  same  design  as  the  breakers  which  were 
selected  for  use  on  the  Paris  tramway  system  in  1899, 
after  severe  tests  in  competition  with  other  well-known 


of  the  electrical  gear  on  the  crane  when  the  supply  fails; 
an  overload  inverse  time-elernent  relay  in  the  circuit  of 
each  motor,  to  trip  the  main  breaker  when  a  motor  is 
overloaded  or  fails;  pilot  lamp  with  plug,  socket  and 
switch,  and  indicating  instruments  if  required.  This 
method  of  employing  one  circuit  breaker  only  reduces 
the  number  of  elements  to  the  minimum  and  increases 
the  ease  of  manipulation.  It  is  convenient  for  a  quick 
re-start  after  a  temporary  stoppage,  and  there  are  no 
troublesome  fuses  to  "  blow  "  and  be  re-wired. 


Fig.  3.— Test  Eoom. 


makes.  Since  then  thi  only  alterations  which  have  been 
found  necessary  are  in  details,  in  order  to  cheapen  and 
simplify  the  manufacturing  processes.  The  breakers  are 
mounted  on  slate  bases  and  are  made  up  in  numerous 
combinations  oT  single,  double,  triple  and  four-pole  pat- 
terns, with  or  without  magnetic  blow-outs,  open  type  or 
with  protecting  covers.  Every  form 
of  automatic  feature  is  provided, 
and  they  can  be  supplied  to  satisfy 
any  condition  for  which  switchboard 
circuit  breakers  may  be  required. 
The  exceptionally  long  carbon  break 
and  the  simplicity  of  design  are 
factors  in  the  success  of  the  breaker. 
There  are  six  standard  sizes,  for  cur- 
rents ranging  up  to  3,500  amperes. 
Finished  parts  are  stocked  to  enable 
the  works  to  supply  promptly  any  of 
the  20,000  variants  which  are  pos- 
sible with  the  different  sizes,  types  of 
liandles,  number  of  poles  and  auto- 
matic releases,  blow-outs  and  covers, 
interlocks  and  contactors. 

The  crane  coritrol  panel  .-^hown  in 
tig.  G  is  part  of  the  Ellison  patented 
system  of  complete  electric  crane  con- 
trol equipment  for  d.c.  and  a.c. 
motors,  which  also  includes  con- 
trollers, resistances,  limit  switches  and  brake  solenoids. 
All  live  parts  are  enclosed,  and  the  panels  comply 
in  all  respects  with  the  requirements  of  the  Home 
Office  and  Factory  Acts.  The  gear  on  each  panel  in- 
cludes a  main  air-break  circuit  breaker,  with  overload 
and  no-volt  releases,  of  ample  size  and  breaking  capacity 
to  interrupt  the  supply  with  safety  and  certainty  under 
the  worst  conditions  of  service,  and  to  isolate  the  whole 


There  are  many  situations  i.i  factories  and  non-fiery 
mines  where  a  convenient  plug  arrangement  for  connect- 
ing up  portable  tools  is  of  great  utility,  and  a  suitable 
fitting  is  made  by  the  firm  to  facilitate  the  use  of  trail- 
ing cables  and  sockets  and  plugs  for  air-break  gate  end 
boxes.       A    substantial    socket    and    plug    are    mounted 


Fig.  4.— •■  Unit  "  Type 

lllSTUIBUTlON  BO.^RD. 


Fig.  5.— Open  Tvpk 
C'HicuiT  Breaker. 


direct  on  a  standard  "  Mill  "  type  circuit  breaker,  and 
the  plug  is  interlocked  witii  it  to  prevent  the  plug  being 
withdrawn  while  current  is  flowing.  A  similar  piece  of 
iparatus  is  illustrateil  in  fig.  7,  being  an  oil-break 
rcuit  breaker  mounted  on  a  stand  with  an  interlocking 
plug  and  socket  for  use  as  a  gate  end  box  ;  the  jdug  is 
sliown  removed  and  a  cap  screwed  over  the  socket. 

These    few    examples  of    Mr.    Ellison's  products    will 
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serve  to  show  that  he  is  thoroughly  acquainted  with  the 
methods  of  combining  a  maximum  of  those  good  qualities 
which  go  to  the  making  of  reliable  apparatus  and  also 
of  satisfactory  manufacture.  The  subject  of  interlock- 
ing and  correct  sequence  of  operation  is,  in  any  case,  of 
vital  importance,  and  the  care  and  thought  that  has  been 
devoted  to  the  problem  ensures  that  the  apparatus  works 
satisfactorily  and  safely  however  unskilled  the  personnel 
under  whose  charge  it  may  be. 

From  the  electrical  point  of  view,  the  switchgear  is 
equally  worthy  of  study.  The  fised  and  moving  con- 
tacts are  separately  attached  to  their  supports,  are 
readily  adjustable  for  wear,  and  are  easily  replaced. 
The  oil-cooled  rotor  starters  made  by  the  firm  are  of 
special  interest;  they  are  designed  for  starting  slip-ring 
induction  motors,  and  are  weather-proof  and  dust-tight. 
They  control  the  rotor  circuits  only,  and  separate  circuit 
breakers  should  be  used  for  the  stators.  Starters  are 
built  up  to  1.500  b.h.p.  and  1.000  amperes  rotor  cur- 
rent. 

The  contacts  and  resistance  elements  are  submerged 
completelv  in  oil.      The  contact  dial  is  at  the  bottom  of 


NOTES  ON  THE  GRINDING  OF  COMMUTATORS. 


Bt    OWEN    LINLEY. 


Pig.  (). — Crane  Co.ntroi,  r.WKL. 


-Gate  End  Box 


the  tank  under  a  very  ample  head  of  oil,  and  in  tlie 
coolest  part,  eliminating  danger,  which  otherwise  might 
i-ccur  if  the  oil  level  falls.  The  complete  starter  can  be 
removed  bodily  from  the  tank  for  inspection. 

The  moving  contacts  consist  of  heavy  copper  rollers, 
whicii  are  free  to  rotate  and  swivel  on  copper  ball  joints 
carried  on  a  brass  spider.  They  are  forced  against  the 
fixed  contacts  by  strong  springs,  so  located  that  eacli 
roller  is  positively  controlled  and  can  surmount' a  rough- 
ness or  obstacle  on  tiie  dial  without  relieving  the  pres- 
sure on  the  others.  The  rollers  are,  therefore,  self-seat- 
ing and  self-aligning. 

The  resistance  element  consists  of  a  wire  of  high  resist- 
ance alloy  with  a  negligible  temperature  co-efficient  that 
is  wound  on  strong  stoneware  cylinders  which  support 
the  wire  throughout  its  length,  and  being  threaded, 
effectually  prevent  short  circuits  from  turn  to  turn. 

A  slow-motion  device  is  fitted  to  the  operating 
iriechani.sm,  thus  ensuring  a  (juick  movement  from  con- 
tact to  contact,  but  witii  a  pause  at  each  contact. 

In  concluding  this  brief  survey  of  the  Perry  Harr 
works,  it  remains  to  be  said  that  no  amount  of  care  in 
desi<rn  will  produce  satisfactory  plant  if  the  workman- 
liiji  i'^  indifferent.  ]Jut  such  a  contingency  is  avoided  by 
the  ami-nity  of  the  condition.;  under  which  the  einployi's 
work.  Tiiey  are  allowed  privileges,  such  as  smokinj; 
during  working  hours,  which  are  not  tolerated  in  other 
cstaljlishnients :  excellent  cloak-room  and  canteen  facili- 
ties are  provided — and  it  pays,  because  a  satisfied  work- 
man gives  satisfactory  service. 


A  Strike  at  Lima. — Tho  raiUvavmen  and  electricians  h^re 
have  uotir  on  strike,  and  the  tramway  employes  and  work- 
men in  tlie  factories  are  taking  .sympathetic  action.  It  is 
feared  that  a  general  .strike  will  he  declared.-— fteu(er'«  Trade 
Bercice  (Lima,  August  23rd). 


Whkn'  the  bars  of  a  commutator  begin  to  show  signs 
of  the  development  of  Hats,  it  is  necessary  for  these  to 
be  removed. 

Performing  this  operation  by  turning  is  open  to  many 
objections.  Those  who  have  had  any  experience  in  turn- 
ing copper  know  how  troublesome  that  metal  is  to  operate 
on  under  ordinary  conditions,  and  in  the  case  of  a 
commutator  it  is  worse,  for  the  following  reasons :  First, 
the  metal  has  been  hardened  by  the  friction  of  the 
brushes,  and  the  bars,  not  being  very  rigid  (especially 
towards  the  centre),  are  inclined  to  spring,  so  that  the 
curve  produced  by  the  tool  does  not  coincide  with  the  i 
circle  of  the  comnmtator,  as  it  should  do.  Moreover, 
the  tool,  as  it  leaves  the  bar,  is  apt  to  tear  off  smaU  ; 
portions  of  the  metal,  and  these  are  likely  to  break  the 
mica.  Apart  from  these  matters,  there  is  another  point  ( 
which  should  be  considered  as  regards  turning  a  com- 
mutator in  a  lathe.  Every  one  who 
has  had  much  to  do  with  turning 
will  have  noticed  that  it  is  very 
seldom  that  anything  will  run  true 
in  a  lathe  other  than  the  one  in 
which  it  was  turned. 

This  is  mostly  due  to  the  careless- 
ness of  turners  as  regards  the  stiite 
of  their  centres  and  the  countersinks 
in  the  ends  of  the  shafts  of  the  coni- 
iimtators.  A  commutator  should  be 
.  trued  or  corrected  when  running  in 
its  own  bearings,  under  its  normal 
conditions  and  speed,  and  not  on  its 
centres.  There  is  also  to  be  con- 
sidered the  time  and  trouble  spent  in 
getting  the  commutator  in  and  out 
of  its  place. 

There  is  now  no  need  to  attempt  to 
turn  a  commutator  or  lake  it  out  of  the  dynamo.  There 
are  machines  for  grinding  comnmtators  so  designed  that 
they  can  easily  be  attached  to  any  type  of  dynamo.  Some 
are  specially  designed  for  <lynamos  on  board  ship  (al- 
though they  can  be  used  for  other  purposes),  which  as  a 
rule  are  erected  close  to  the  bulk-heads,  thus  allowing  but 
little  room  for  operating.  This  type  of  machine  is 
invaluable  when  a  comnmtator  goes  wrong  at  sea.  Other 
types  are  designed  for  the  motors  of  tramcars  and  elec- 
tric trains. 

The  driving  of  these  machines  may  be  effected  in  tw'o 
ways,  in  one  of  whicii  the  spindle  which  carries  the 
grinding  wheel  is  actuated  by  a  rubber  disk  resting 
on  the  commutator  itself,  while  the  other  and  more 
elaborate  type  has  its  own  motor,  and  is  specially  suited 
for  turbo-generators  and  the  largest  sizes  of  dynamos, 
being  able  to  grind  up  to  32  in.  face  and  any  diameter 
of   commutator. 

Many  dynamo  manufacturers  use  a  machine  in  the 
first  instance  after  the  armature  has  left  the  ovens  in 
preference  to  turning  it  in  tiie  ordinary  way,  as  the 
work  dune  by  it  is  more  satisfactory,  the  waste  of  copper 
less,  and  wh;it  is  of  tlie  utmost  importance,  the  mica 
is  not  (listurl)e(L 

When  a  machine  has  liecii  (jlit:.ined  and  is  fixed  up  for 
grinding,  its  use  is  very  simple,  but  there  are  certain 
points  whitrh  shotild  be  borne  in  mind.  One  is  to  use 
the  wheels  which  are  supjilied  by  the  makers  of  the 
machines,  as  they,  have  Iciuini  <iut  from  years  of  experi- 
ence the  grit  and  grade  whi.h  :ire  most  suitable  for  the 
purpose.  Ordinary  wheels  are  of  Init  little  use,  as  they 
quickly  clog  with  the  copper  dust.  Specially  insulated 
wheels  can  be  obtained  when  it  is  required  to  true  up 
live  commutators. 

Again,  in  the  actual  a]q)lication  of  a  grinding 
machine,  some  users  are  inclined  to  allow  the  grinding 
wheel  to  press  too  hard  on  the  bars  of  the  comnmtator, 
being  under  the  impression  that  they  will  get  through 
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the  work  more  quickly  by  that  means.  Experience, 
however,  has  sliown  that  a  wheel  will  do  its  work  faster 
if  it  is  run  lightly  in  contact  with  the  bars  of  the  com- 
mutator. The  Iiest  guide  in  this  matter  is  the  sound 
given  out  by  the  wheel  while  it  is  running.  If  this  is 
a  clear  ringing  sound,  the  wheel  is  working  as  it  should, 
hut,  on  the  other  hand,  if  the  sound  is  dull  and 
iimffled,  the  wheel  is  being  clogged.  It  is  usual  to  use 
two  wheels,  a  coarse  one  for  roughing-down  the  bars  of 
the  commutator,  and  a  finer  one  for  finishing. 


SUBMARINE     TESTS     WITH     THE     NEALE 
ELECTROMAQNET. 


An  interesting  and  successful  demonstration  of  the  capa- 
bilities of  the  Neale  electromagnet  as  applied  to  sub- 
marine purposes  was  carried  out  at  the  Albert  Dock, 
Silvertown,  on  August  24th,  in  the  presence  of  represen- 
tatives of  the  Admiralty  and  the  Port  of  London  Autho- 
rity, officials  of  many  of  the  leading  salvage  and  ship- 
building companies,  and  lighthouse  and  harbour  autho- 
rities. 

The  magnet  used  for  the  test  was  octagonal  in  shape, 
36  in.  in  width  between  opposite  sides,  2i  in.  in  depth, 
and   weighed,  approximately,  7   cwt. 

The  tests  consisted  in  depositing  on  the  bottom  <if 
the  dock  by  means  of  the  magnet,  swung  for  the  occasion 
from  a  dock-side  crane,  several  pieces  of  metal,  vary- 
ing from  a  portion  of  iron  ship's  plate  weighing  some 
10  cwt.  to  three  steel  girders  strapped  together  and 
aggregating   about   2|-  tons. 

At  the  time  of  the  demonstration  the  depth  of  water 
in  the  dock  reached  .36  ft.,  and  in  the  5  ft.  or  6  ft.  of 
mud,  silt,  (fee,  on  the  bottom  of  it,  the  objects  destined 
to  be  ultimately  "  fished  "  out  by  the  magnet  were  pro- 


FiG.  1.— Neale  Maunet  LihTiNG  Girders. 

miscuously  laid.  As  each  of  the  objects  had  a  consider- 
able superficial  area,  the  suction  due  to  the  presence 
of  the  mud  added  enormously  to  the  work  to  be  done 
by  the  magnet  in  the  initial  effort  to  lift  the  pieces  to 
be  "  salved." 

Without  entering  into  constructional  details,  it  may 
l>e  stated  that  the  Neale  electromagnet  has  been  so 
designed  as  to  ensure  the  maximum  iiull  on  the  object  to 
bs  salvaged  with  the  minimum  weight  of  magnet  and 
least  expenditure  of  power. 

To  attain  these  desiderata  it  is  essential  to  have  the 
flux  density  in  the  iron  as  high  as  possible,  and  also  to 
have  a  large  area  of  pole  face,  both  of  which  are  in- 
geniously provided  for  in  this  magnet. 

For  purposes  of  description  we  may  compare  the 
magnet  to  an  octagonal  surface-plate,  dimensioned  as 
before  stated  and  having  at  its  centre  a  hollow  with 
a  radius  of  G   in.     The  exciting  winding  is  wound  in 


four  slots,  cut  round  the  face  of  the  magnet,  which  in 
provided  with  an  appropriate  number  of  radial  pole 
pieces.  As  in  practice  the  actual  contact  obtainable  will 
not  be  perfect,  provision  is  made  for  such  a  contingency 
by  having  an  extra  number  of  ampere  turns  to  allow 
for  any  air  gap  that  may  occur. 

In  this  connection  we  may  mention  that  one  of  the 
pieces  we  saw  "  salvaged  "  at  the  demonstration  weighed 
approximately  16  cwt.,  and  was  lifted  with  clinker-im- 
pregnated mud  interposing  between  quite  70  per  cent. 
of  the  surfaces  that  should  have  been  in  metallic  con- 
tact. 

Owing  to  the  sub-division  of  the  poles  the  magnet  can 
be  designed  to  attain  the  greatest  efficiency  in  handling 
any  particular  class  of  work,  while  the  method  adopted 
for  cooling  the  magnet  body  and  windings  by  water, 
or  compressed  air,  the  latter  for  land  use,  permits  the 
windings  to  be  operated  at  a  high  current  density. 

Owing  to  its  general  arrangement  the  Neale  magnet, 
compared  with  the  present  stock  magnet,  has  a  greatly 
reduced  weight  and  consequently  lower  crane  power 
costs ;  a  reduced  power  consumption  for  a  given  load 
•rivinr'  lower  running  costs;  and  a  lower  first  cost,   due 
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to  the  general  construction  being  simplified,  and  the 
weights  of  copper  and  steel  being  greatly  reduced. 

In  a  report  comparing  the  efficiency  of  a  Neale  magnet 
with  one  of  the  ordinary  stock  type,  it  is  stated  that  only 
1  kW  was  absorbed  by  the  former  as  against  8  kW  by 
the  stock  type  in  performing  a  given  task. 

The  weight  of  the  Neale  magnet  was  7  cwt.,  as  against 
55  cwt.  for  the  stock  type,  the  lift  in  each  case  being 
identical,  viz.,  two  12  in.  by  12  in.  by  f  in.  girders, 
weighing  approximately  5,500  lb.  The  ratio  of 
efficiency  —  weight  x  consumption  of  power — between  the 
Neale  and  the  stock  magnet  was  440  to  7.  in  this  par- 
ticular instance. 

In  the  report  upon  a  test  recently  carried  out  at  the 
Faraday  House  testing  laboratories,  it  is  stated  that 
for  the  purpose  of  the  test  a  Neale  magnet  was  placed 
Iti  a  tank  of  water,  opposite  a  suitably  stiffened  j[  in. 
mild  steel  plate,  representing  the  side  of  a  ship,  and 
placed  at  an  angle  of  about  30  deg.  to  the  vertical,  a 
projecting  plate  at  the  top  representing  a  joint  in  the 
ship's  side. 

With  a  current  of  :i.3  amps,  at  95.5  volts,  the  magnet 
slipped  on  the  plate  at  21  tons'.  When  it  reached  the 
projecting  plate,  the  pull  was  increased  until  the  magnet 
became  detached,  at  a  load  of  6i  tons.  With  17  amps. 
at  200  volts,  slipping  occurred  at  3  tons,  and  the 
magnet  could  not  be  detached  at  9f  tons,  the  maximum 
load  which  could  be  applied.  On  dropping  the  current 
to  14  amps,  at  a  pressure  of  165  volts  the  magnet  came 
off  at  a  ].ull  of  8i  tons. 

Similar  tests  with  a  gap  between  the  magnet  and  the 
plate  made  by  inserting  about  f\,  in.  of  cardboard 
gave  the  following  results:  With  a  current  of  9.5  amps, 
at  a  pressure  of  100  volts,  the  magnet  slipped  at  a  pull 
of  l^  tons,  and  came  away  at  2  tons,  while  with  a  cur- 
rent of  18  amps.,  at  a  pressure  of  200  volts,  the  magnet 
slipped  at  4  tons,  and  came  away  at  about  4i  tons. 
With  double  the  gap  mentioned  and  with  a  current  of 
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9.5  amps,  at  a  pressure  of  101  volts,  slipping  took  place 
at  12  cwt.  and  detachment  at  15  c\rt.  On  increasing 
the  voltage  to  200  and  the  current  to  17  amps.,  slipping 
occurred  at  2i  tons,  at  which  stress  the  magnet  also 
came  away. 

The  invention  ■which,  it  is  gratifying  to  know,  is 
British  both  in  its  inception  and  development,  would 
appear  to  have  an  almost  unlimited  field  of  usefulness 
before  it,  particularly  for  holding  work  diiring  a 
machining  operation.  It  can  also  be  used  for  the  re- 
covery of  anchors  and  chain  cables,  the  varied  loading 
and  unloading  of  steel  sections  from  rolling  mills  to 
railways,  and  thence  to  ships'  holds,  the  discharging  of 
metallic  ores,  the  lifting  of  machinery,  even  when  en- 
cased in  wood,  and  the  recovery  of  some  of  the  many 
thousands  of  tons  of  metal  forming  part  of  the  war 
wrecks  sunk  around  the  coasts  of  the  United  Kingdom, 
many  of  which  have  been  dispersed  by  explosions  in 
order  to  remove  obstructions  to  shipping. 

The  makers  of  the  apparatus  are  the  Xeale  Magnet 
Construction  Co..  Ltd. 


THE     ALLOCATION     OF     BOILER-HOUSE 

WORKING    COSTS    IN     REDUCING 

STEAM-ENGINE     PLANTS. 


By  T.   E.   HOUGHTON,   B.Enc.  Assoc. M.Ixst.C.E. 


Ix  many  industries  there  is  a  simultaneous  demand  for 
electrical  energy  and  low-pressure  steam  for  heating 
purposes.  This  problem  is  usually  solved  by  the  in- 
stallation of  a  back-pressure  or  reducing  prime  mover 
which  exhausts  into  the  low-pressure  heating  system 
instead  of  the  more  usual  condenser.  Considerable 
economy  results  from  the  use  of  such  plant  since,  in 
addition  to  the  energy  generated,  low-pressure  steanl 
i.s  obtained  which  would  otherwise  have  to  be  supplied 
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from  a  separate  plant,  and  it  is  obvious  that  the  effi- 
ciency of  the  reducing  plant  will  be  higher  than  the 
combined  efficiency  of  separate  generating  and  heating 
installation.s. 

.Much  doubt,  however,  appears  to  exist  as  to  the  cor- 
rect iriethod  of  allocating  the  boiler  house  working  co.sts 
of  sucli  jilant.  Some  engineers  maintain  that  the  whole 
of  the  .steam-raising  cost  should  be  charged  to  the  low- 
pressure  heating  system,  the  argument  being  that  the 
boiler  plant  would  he  in  use  whether  the  generating 
plant  existed  or  not  and,  therefore,  the  energy  is  olj- 
tained  at  the  expense  of  engine-room  charges  only. 
Others  affirm  that  a  proportion  of  the  steam-raising 
charges  should  be  borne  by  the  engine  room,  an  arbi- 
trary rule  often  used  being  25  per  cent,  of  the  total 
boiler  house  running  costs  to  be  charged  to  power  gene- 
ration. 

The  latter  method  is  undoubtedly  the  more  correct 
of  the  two  since,  as  power  is  required,  the  l)oiler  plant 
works  at  a   iiiglier  iircssiire  th;ni    it  otherwi.se.  would   do, 


resulting  in  an  increased  running  cost,  and  the  generat- 
ing plant  should  thus  be  charged  with  some  portion 
of  the  steam-raising  cost.  The  method,  iiowever,  is 
open  to  criticism  on  account  of  its  empirical  nature, 
and  the  author,  therefore,  suggests  that  the  following 
reasoning  gives  the  correct  proportion  of  the  boiler 
house  working  costs,  which  should  be  allocated  to  power 
generation   and    low-pressure    heating   respectively. 

It  is  assumed  that  the  boiler  pressure  is  175  lb.  per 
S(j.  in.  absolute,  and  the  exhaust  pressure — i.e.,  the  low- 
pressure  heating  pressure — is  18  lb.  per  sq.  in.  absolute. 
Under  these  conditions  the  available  heat  according  to 
the  Rankine  cycle  is  170  B.tli.u.  per  lb.  of  steam. 

If  the  plant  were  put  down  for  power  generation  only, 
it  would,  in  general,  exhaust  into  a  condenser  for  effi- 
cient working.  Assuming  the  maximum  economical 
vacuum  for  reciprocating  engines — 26  in.  Hg  (bar  30 
in.) — the  available  heat  from  175  lb.  per  sq.  in.  absolute 
i?  then  295  B.th.u.  per  lb.  In  both  ca.ses  the  "  Ran- 
kine efficiency  "  would  be  the  same,  and,  therefore,  the 
steam  consumption  condensing,  and  hence  the  fuel  con- 
sumption would  be  170/295  =  0.575  times  the  consump- 
tion of  the  back-pressure  engine. 

Further,  if  the  boiler  plant  was  only  required  for 
generating  low-pressure  steam,  less  heat  per  lb.  of  steam 
\\ould  be  supplied  by  the  fuel  than  in  the  case  of  the 
high-pressure  boilers.  Assuming  the  feed  temperature 
in  both  cases  to  be  92  deg.  F.,  the  heat  in  the  steam 
would  be  :  — 

(a)  1,1.35  B.th.u.  per  lb.  for  the  li.p.  boilers  (175 
Ib./sq.   in.  aljs,). 

(b)  1,()94  B.tli.u.   per  lb.   for   tlie  l.p.   boilers  (US   H,. 
sq.   in.    abs.). 

Thus,  for  l.p.  heating  only  the  fuel  consumption 
would  be  1,094/1,135  =  0.905  times  the  consumption 
when  generating  h.p.  steam.  Evidently,  then,  if  sepa- 
rate plant  were  installed  for  power  and  heating  pur- 
poses, the  fuel  consumption  under  the  best  conditions 
would  be  0.965-1-0.575  =  1.540  times  the  consumption 
of  a  reducing  plant  supplying  power  and  l.p.  steam. 
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Hence,  the  proportions  of  fuel  consumption  due  to 
(1)  power  generation  =  0.575/ 1.540  =  37. 4  per  cent,  of 
the  total,  and  (2)  l.p.  heating  =  0.965,  1 .540  =  62.6  per 
cent,  of  the  total. 

Taking  labour,  water,  and  otlier  charges  pro  rata. 
with  a  plant  working  to  the  aliove  conditions,  37.4  per 
cent,  of  the -steam  raising  co.it  should  be  charged  to 
l)ower  generation  and  02.6  per  cent,  to  low-pressure 
heating.  This  jiroportion  will,  of  course,  vary  with 
different  ]ilant,  depending  upon  the  pressures,  and  the 
curves  A  anil  B  in  tig.  1  liave  licon  driiwn  to  illustrate 
tliis  vaiiation  with  boiler  j>ressures  of  from  155  to  21.") 
11).  per  s(|.  in.  absolute,  .assuming  vaiuum  and  feed 
temperature  as  above.  From  these  it  will  he  seen  that 
the  proportions  do  not  vary  very  much,  the  range  for 
power  generation  being  only  from  31  per  cent,  to  37.5 
per  cent. 

In  the  case  of  reducing  turbines  it  should  be  remem- 
bered that,  the  vacuum  is  usually  higher  than  that  for 
reciprocating   engines    iiiid,    in    addition,    the    steam    is 
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invariably  superheated.  The  effect  of  this  is  to  slightly 
alter  the  proportions  aud  the  curves  in  fig.  2  have, 
therefore,  been  drawn  for  turbine  plant  for  28  in.  Hg 
vacuum  and  200  deg.  F.  superheat,  the  boiler  pressures 
being  taken  from  175  to  265  lb.  per  sq.  in.  absolute 
and  back  pressures  of  20  and  30  lb.  per  sq.  in.  absolute. 

In  this  case  it  will  be  seen  that  the  proportion  charge- 
able to  the  engine  room  varies  from  •'52.5  per  cent,  to 
38.8  per  cent.,  which  is  not  very  different  from  the 
previous  case,  so  that,  in  general,  reasonable  figures  to 
use  are  37.5  per  cent,  and  62.5  per  cent,  for  the  pro- 
portions of  steam-raising  cost  chargeable  to  power 
generation  and  low-pressure  heating  respectively. 

In  some  instances  it  may  be  argued  that  it  would 
not  be  possible  to  work  up  to  the  economical  vacuum, 
and  so  the  above  figures  would  not  hold.  This  is  true, 
but  it  is  an  easy  matter  to  determine  the  correct  pro- 
portions and,  in  any  case,  they  will  not  be  found  very 
different  from  the  given  figures,  the  engine-room  figure 
increasing  slightly  with  falling  vacuum.  To  illustrate 
this,  curve  c,  fig.  1,  has  been  drawn  for  20  lb.  per  sq.  in. 
absolute  back  pressure  and  a  24-in.  Hg  vacuum,  and  it 
will  be  seen  that  there  is  only  a  1.75  per  cent,  variation 
from  the  corresponding  curve  b  for  a  26-in.  vacuum. 


A     HIGH-FREQUENCY    INDUCTION    FURNACE. 


The  Ajax-Northrup  high-frequency  induction  furnace,  which 
has  been  described  in  our  pages  in  its  earlier  forms,  is  being 
developed  by  the  Ajax  Electrothermic  Corporation  in  the 
United  States,  and  particulars  of  a  "  Ten-inch  conical  pouring 
furnace  "  were  given  in  Chemical  and  Metallurgical  Engineer- 
ing, Vol.  24.  No.  7.  Current  for  this  furnace  is  supplied  by 
a  standard  '20-kW  converter  set  at  about  15,(X)0  cycles  per 
second;  this  set  is  entirely  static,  and  works  with  alternating 
current  at  220  volts,  60  cycles,  raising  the  pressure  to  6,600 
volts.  The  equipment  comprises  condensers,  a  transformer, 
and  a  discharge  gap,  by  which  the  output  can  be  regulated. 

The  furnace  is  shown  in  cross-section  in  fig.  1;  it  consists 
essentially  of  a  crucible  and  a  coil,  with  a  small  amount  of 
electrical  and  heat  insulation  between  them.  The  conical  coil 
ranges  in  diamet-er  from  4^^  to  lOJ  in.,  and  is  lOJ  in.  high; 
it  is  made  of  37  turns  of  f-in.  copper  tubing,  flattened  and 
wound  on  edge,  through  which  cooling  water  passes.  Inside 
(he  coil  is  a  layer  of  micanite  about  -J  in.  thick,  and  between 
this  and  the  crucible  is  a  4-in.  space  filled  with  a  powdered 
heat  insulator.  The  crucible  holds  from  .50  to  60  lb.  of  metal 
of  the  density  of  steel,  and  will  melt  that  weight  of  any 
metal  of  high  specific  resistance  which  melts  under  1,200  deg. 


I'm.  ].— Aj.\x-NoRTHRnp  High-frequency  Induction  Ftjrnace; 
Vertical  Section. 

I'.  Afetnls  which  require  higher  tempeiatures  are  dealt  with 
in  smaller  quantities.  The  metals  arc  put  into  the  crucible 
in  the  form  of  turnings  or  chips,  but  not  fine  powder.  Owing 
to 'the  addition  of  hysteresis  to  eddy  currents,  magnetic  metals 
are  heat^'d  with  special  facility.  The  molten  metal  is  auto- 
matically stirred,  rising  high  in  the  centre  and  descending  at 
the  circumference,  under  the  action  of  electromagnetic  forces. 
Very  homogeneous  alloys  result,  a  matter  of  great  value  in 
many  applications. 

In  pouring  the  melt,  the  crucible  is  lifted  off  the  asbestos- 
board  table  on  which  it  rests,  and  is  then  entirely  disconnected 
from  the  electrical  circuits.    On  replacing  it.   the  terminals 


make  contact  with  terminal  plates  sunk  in  the  table  top,  aa 
shown  in  the  figure. 

An  actual  test  shows  that  50  lb.  of  the  metal  of  which 
castiugs  for  type-writer  frames  are  made  was  melted  in  two 
hours  26  minutes  with  an  average  input  of  17  kW.  This  rnetal 
is  non-magnetic.  Metals  of  high  conductivity  are  not  so 
readily  dealt  with  in  a  crucible  of  non-conducting  material;  a 
crucible  of  moulded  carbon  or  graphite  is  substituted,  or  fitted 
into  the  former,  and  the  heat  generated  in  the  walls  of  the 
crucible  melts  the  metal.  A  furnace  of  the  size  illustrated, 
with  a  carbon  crucible,  will  melt  85  lb.  of  copper  par  hour. 

Amongst  the  advantages  claimed  for  this  type  of  furnace  are 
the  following  :^ 

The  exterior  is  always  at  room  temperature.  As  soon  as  the 
metal  becomes  molten  it  is  actively  stirred  automatically. 

Contaminating  gases  and  carbon  can  be  excluded  from  the 
metal. 

The  mass  is  heated  uniformly  throughout. 

A  temperature  of  1.800  deg.  0.  may  be  attained. 

Control  of  the  temperature  is  perfect. 

Crucibles  for  different  metals  can  be  inserted  in  the  same 
furnace. 

The  component  parts  are  readily  interchangeable,  but  the 
essential  parts  suffer  little  wear,  and  the  whole  structure  is 
simple  and  inexpensive. 


INDUSTRIAL     RESEARCH. 

The  Quai'terly  Progress  Report  recently  issued  by  the 
.British  Electrical  and  Allied  Eesearch  Assocution  con- 
tains particulars  of  the  scope  and  progress  of  several  important 
researches  which  this  body  is  carrying  out. 

Since  the  publication  ot  the  last  report,  work  has  been  ex- 
tended by  the  formation  of  new  sections  to  deal  with  certain 
matters  too  big  for  subordinate  classification.  The  work  of 
the  Joint  Committee  on  Dielectric  Losses,  for  instance,  has  so 
developed  in  extent  as  to  demand  independent  treatment.  The 
new  Section  to  deal  with  this  will  conduct  researches  in  the 
fundamental  properties  of  msulatiug  materials;  immediate 
attention  will  be  given  to  the  question  of  thermal  resistivity, 
on  which  but  few  experimental  data  are  at  present  available. 

Preliminary  tests  on  Fibrous  Insulating  Materials  (Section 
.\)  have  revealed  wide  differences  in  the  manufacture  of  both 
treated  and  untreated  fabrics.  These  are  under  investigation, 
with  the  co-operation  of  manufacturers;  at  the  same  time  the 
requirements  of  the  users  of  treated  fabrics  are  being  considered 
as  a  basis  for  the  purposes  of  standardisation.  A  similar 
policy  is  being  pursued  wiUx  treated  papers.  Specifications  for 
fibres  and  boards  are  now  drafted  and  under  test  prior  to 
publication. 

Work  in  Section  B  {Composite  Insulating  Matenals),  extend- 
ing over  twelve  months,  has  emphasised  the  difficulty  of  deal- 
ing with  materials  of  this  class  owing  to  their  wide  variations 
m  properties.  The  results  of  this  work  are  now  to  hand,  and 
methods  for  bringing  them  into  perspective  have  been 
developed. 

Of  the  extensive  programme  of  research  on  Insulating  Porce- 
lain (Section  C),  based  on  preliminary  researches  by  Messrs. 
Langton  and  Harris,  much  yet  remains  to  be  done.  Included 
in  this  are  researches  on  insulation  resistance,  improvement  of 
surface,  dielectric  strength,  and  uniformity  of  vitrification. 

Two  reports  by  the  Committee  of  Section  D  {Mica)  are  in 
course  of  preparation.  The  first  is  based  on  collected  data  on 
the  use  of  mica  and  micanite  for  commutators;  the  abrasive 
hardness  of  these  materials  is,  however,  still  under  considera- 
tion. The  second  report  deals  with  the  use  of  mica  in  con- 
densers. 

Under  Section  E  {hisulating  Oils),  a  preliminary  specifica- 
tion has  been  drawn  up,  and  is  in  the  hands  of  the  British 
Engineering  Standards  Association  for  its  consideration. 
There  are  extensive  researches  in  hand  on  thermal  transfer- 
ence coefficients,  vapour  pressure,  thermal  conductivity,  and 
the  action  of  catalysts.  Samples  of  oils  subjected  to  severe 
arc  discharges  in  od  circuit-breakers  have  yielded  data  under 
the  .spectroscope  and  the  ultramicroscopc;  these  results  will 
be  valuable  later  in  developing  the  research  programme. 

In  Section  F  {Conductors),  researches  have  included  further 
tests  on  the  heating  of  buried  cables  and  tests  on  overhead 
wires.  The  results  of  the  former  are  to  hand,  and  will  receive 
immediate  consideration ;  other  recent  work  on  this  subject, 
published  elsewhere,  is  receiving  attention.  The  tests  on 
overhead  wires  have  involved  the  provision  of  special  apparatus 
for  testing  long  lengths,  under  conditions  corresponding  to 
service  conditions;  this  is  now  ready,  and  results  are  expected 
shortly. 

Tlie  Committee  of  Slection  G  (Control  Apparatus)  has  been 
able  to  collect  valuable  data  from  power  plant  engineers  and 
others.  'I'ho  voluminous  material,  collected  from  all  sources, 
on  the  phenomena  of  swit<.-hing  and  arcing,  has  required  care- 
ful roi'oiisiilcration  before  it  could  be  reduced  to  a  rc'.« iniic,  but 
new  methods  of  attack  have  lK>en  developed  as  a  result.  Large 
scale  tests,  with  the  practical  co-operation  of  power  station 
engineers,  have  now  been  arranged.  The  Newcastle  Electric 
Supply  Co.  has  promised  plant  in  the  autumn  for  short- 
circuit  testa  on  existing  oil  switches,  and  for  the  general  study 
of  the  phenomena  of  circuit  breaking. 

Tests  on  Mining  Switchgear  hiivo  been  arranged  with  the 
Home  Office.    TTiese  are  to  include  studies  of  the  magnitude 
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and  relief  of  pressures  set  up  by  arcs  in  switch  cases  and  by 
gas  explosions.  The  Committee  is  also  collecting  data  and 
samples  of  British  standard  ordinary  duty  fusible  cut-outs,  pre- 
liminary to  test*  on  heavy-duty  fuses.  Power  plant  engineers 
have  been  invited  to  co-operate  in  collecting  data  and  in  ex- 
perimental work  on  d.c.  circuit-breakers.  A  comprehensive 
programme  of  researches  on  the  resistivity  of  joints  and  con- 
tra<-t.<;  i.s  now  in  hand,  and  data  are  being  obtained  from  exist- 
ing plant  showing  results  now  obtainable  under  service  con- 
ditions.   Temperature  rise  is  also  under  consideration. 

The  Committee  on  Corrosion  Researches  (Section  H)  is  re- 
viewing the  phenomena  of  corrosion,  with  special  reference  to 
the  corrosion  of  condensers. 

Two  new  Committees  (Sections  J  and  K)  have  been  set  up 
since  the  publication  of  the  last  report.  The  first  will  deal 
with  researches  on  turbines  and  turbine  blading;  it  will  co- 
operate with  the  Institution  of  Mechanical  Engineers  in  the 
research  on  turbine  nozzles  being  carried  out  at  Manchester 
University.  Section  K  will  deal  with  the  whole  question  of 
the  manufacture  of  insulating  materials  with  a  synthetic  resin 
base;  special  attention  is  being  given  to  the  production  of  these 
materials  in  this  country. 


CORRESPONDENCE. 


Lettert  received  bf  ut  after  6  P.M.  on  Tuesday  cannot  appear  utiM 
the/flllmviny  week.  Corresp<mdeiUi  fhould  forward  their  communi- 
cationi  at  the  earliest  postible  moment.  Ko  letter  can  be  published 
•rnleit  toe  hare  the  writer's  name  and  address  in  our  possession, 


A  Motor  Problem. 

Wcold  you  or  any  of  your  readers  kindly  help  me  in  the 
following  case?  : — 

A  few  days  ago  I  was  called  to  see  a  small  motor  which  has 
been  erected  to  drive  some  cleaning  machines  in  a  shop. 
This  motor  has  never  worked  since  installed.  I  examined  the 
system,  and  found  it  was  a  single-phase.  '230-volt,  iD-cycle 
supply.  I  then  examined  the  motor,  but  could  find  no  maker's 
name  on  it,  and  no  output  plate  (absolutely  no  information). 
Next.  I  took  the  motor  adrift,  and  found  it  was  a  single-phase, 
0.5  h.p.  one  with  two  distinct  windings,  a  running  winding 
and  a  starting  winding,  each  consisting  of  six  coils.  I  reas- 
sembled everything,  put  fu.ses  in,  and  started  up.  I  found 
the  rotor  would  rotate,  but  very  slowly;  and  the  motor  took 
from  8  to  9  amps.,  so  obviou.sly  I  could  leave  current  on  but 
a  .short  time,  in  case  of  burning  the  coils  out.  Now  I  thought 
it  pos.sible  that  some  of  the  coils  were  wrongly  connected. 
60  I  had  the  machine  removed  to  my  workshop.  There  I 
disconnected  the  coils  and  tested  each  separately,  and  found 
them  perfect.     I  then  traced  the  way  they   were  connected 
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Squirrel-cage  rotor;  tunning  winding  conists  of  6  coil:;,  eacli  coil  occupying 
4  slots;  starting  winding  also  consists  of  6  coils,  each  occupying  2  slots.  In 
the  figure  the  currents  circulates  upwards  in  coils  1,  3,  and  5,  and  down- 
wards in  2,  4,  and  6. 

A=slarling  winding.     B  =  runntng  winding.      c^startlng  switch. 
DD  =  supply  mains. 

and  found  them  as  shown  in  the  accompanying  diagram.  The 
starting  winding  was  purposely  left  disconnected,  so  I  am  deal- 
ing only  with  the  running  winding  (being  a  small  motor  it  can 
always  be  started  by  hand).  The  diagram  shows  the  coils  as 
they  were  originally  connected ;  the  current  would  produce 
poles  N.s.  N.s.  K.s.  (i.e.,  assuming  d.c.  was  passed  through). 
Are  these  connections  correct  for  single-phase  motors?  For 
the  sake  of  experiment  I  have  connected  the  coils  up  all 
sorts  of  ways  imaginable,  but  with  worse  results  than  I  ob- 
tained originally.  Is  it  possible  that  this  motor  was  designed 
to  run  on  a  50  or  CO-cycle  system,  or  some  circuit  with  n 
higher  periodicity  than  25?  I  may  say  I  examined  the  rotor 
and  foimd  it  correct.  The  bearings  are  of  the  ball-bearing 
type.  How  am  I  to  get  this  motor  working  and  on  a  25-cycle 
supply? 

D.  T.  Davies, 
Forth.  South  Wales. 
August  22nd.  1921. 


The  Electrical  Trades  Union  and  Non  union  Labour. 

With  regard  to  "  Fair  Play's  "  letter  in  last  week's  issue. 
he  states  that  the  E.T.TJ.  is  flooded  with  all  sorts  of  intruders. 
&c..  and  although  not  in  the  E.T.U.  myself  (I  should  be  one 
of  the  so-called  intruders,  as  I  have  never  been  apprenticed). 
I  should  be  quite  confident  to  back  myself  against  any  ap- 


prentice or  improver  of  my  age,  where  practical  and  theoretical 
d.c.  work  as  a  whole  is  concerned. 

I  may  say  that  there  seems  to  be  more  prejudice  against 
a  man  who  has  not  "  served  his  time  "  than  non-union  men, 
but  I  feel  sure  that  if  a  trade  test  were  given  before  a  man 
could  join  the  union,  there  would  still  be  men  in  it  who 
had  never  been   apprenticed. 

As  regards  wiring,  I  have  done  at  least  a  dozen  installation 
jobs,  on  my  own,  and  never  quoted  less  than  Sda.  a  point, 
when  I  know  that  union  men,  on  their  own.  have  been  quot- 
ing from  15s.  to  35s.  a  point ;  and  I  may  add  that  I  have  not 
had  a  job  turned  down  yet,  nor  any  delay  when  putting  in 
the  supply,  as  they  have  other  methods  here  of  trying  to 
squash  non-union  men  who  are   canvassing  for  work. 


Bristol. 
.iiigust  20;A,  1921. 


L.  H.   Edwards. 


Overhead  Transmission   Costs. 

In  your  current  issue  you  quote  estimates  made  in  the 
U.S.A.  for  three  lengths  of  transmission  lines  for  the  New 
England  Power  Co. 

6  miles  cost  jE1,200  per  mile. 
y.5  miles  cost  ^1,500  per  mile. 
21  miles  cost  £1,600  per  mile. 

If  the  original  is  accurately  prmted.  there  is  only  sufficient 
weight  allowed  in  the  six-mile  Ime  for  one  and  a-half  lengths 
of  No.  2  B.  &  S.  conductor;  "  19,8()0  lb.  at  17  cents  "  being 
only  half  enough  for  the  work  specified. 

The  right  of  way  is  narrower,  and  insulators  and  telephone 
equipment  cheaper  per  mile. 

In  the  Electrical  IVorld,  May  7th.  1921.  p.  1,048,  Mr.  Ash 
worth,  engineer,  Utah  P.  &  L.  Co.,  criticised  the  absence 
from  the  estimates  of  the  New  England  Power  Co.  of  any 
expense  for  surveying  for  a  line  which  involved  very  con- 
siderable expense  for  clearing  a  right  of  way.  These  errors 
are  worthy  of  correction. 

Theodore  Stevens. 

Ix)ndon. 

August  24(fe,  1921. 


Carpets  and  the  Electric  Suction  Cleaner. 

If  a  "  last  word  "  is  permissible  as  a  comment  on  the 
correspondence  evoked  by  the  recent  article  on  "  Carpets  and 
Vacuum  Cleaners,"  may  I  ask  why  so  much  emphasis  is  laid 
by  the  correspondents  on  the  necessity  for  powerful  suction? 

Do  the  manufacturers  of  vacuum  cleaners  imply  that  ihc 
carpets  and  rugs  in  an  ordinary  everyday  household  have 
in  the  past  been  allowed  to  get  into  such  a  condition  of  .dirt 
and  grime  that  they  need  really  drastic  treatment  to  clean 
them?  or  do  they  anticipate  only  a  "  spring-cleaning  "  use  of 
the  vacuum  cleaner?  In  either  of  these  cases  powerful  suction 
would  be  necessary,  but  .since  most  women  buy  vacuum 
cleaners  with  the  idea  of  using  them  at  least  once  a  weel',  the 
stress  might  with  advantage  be  laid  on  simple  constraction  and 
easy  manipulation  rather  than  on  powerful  suction. 

Mary  Qwynne  Howell. 

London,  S.W., 
August  Wth,  1921. 


Accumulator  Froth. 

In  answer  to  "  Curious  "  in  your  issue  of  August  2fit!). 
I  should  like  to  point  out  that  "  frothing  "  only  occurs  in 
accumulators  by  certain  makers.  In  a  nut-shell,  the  reason 
is  inferior  quality  celluloid. 

As  a  manufacturer  for  the  past  12  years  of  celluloid  cases, 
and  also  of  the  complete  accumulator,  I  can  truthfully  say 
that  I  have  never  seen  or  heard  of  one  of  my  make  frothing. 

A.  E.  Frost. 

London,  N. 
August  29th,  1921. 


Trade  Terms  and  Direct  Trading. 

It  has  come  to  my  knowledge  that  private  firms  are  receiving 
;is  favourable  terms  (re  lamps)  as  the  contractors,  who  are  tied 
down  by  certain  rules  of  the  E.L.M.A.  with  regard  to  retail 
jirices,  and  .also  what  make  of  lamp  to  sell,  and  I  think  it  is 
unfair  for  private  customers  to  be  able  to  inform  me  that  they 
can  get  better  terms  from  the  manufacturers  than  we  con- 
tractors can  give  them. 

I  should  like  the  opinion  of  other  contractors  on  this  matter. 
I  myself  have  had  large  orders  cancelled  through  customers  of 
mine  getting  Ijetter  terms  from  the  E.L.M.A. 

I  think  it  is  time  that  contractors  took  this  matter  up.  I 
also  think  that  all  "  ring  "  lamps  should  be  ordered  through 
local  contractors. 

If  this  unfair  business  continues  I  shall  be  obliged  to  push 
the  imported  lamp. 

Half  What? 

Auguit  UtK,  19ZL 
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Country    House   Lighting   Sets. 

An  article  ou  "  Autoiuutic  LiHlitii]^  Sets  "  is  long  overdue, 
and  the  contribution  ol'  iMr.  11.  H.  'launtou  is, acceptable.  At 
the  same  time,  it  is  a  pity  Mr.  Taunton  has  dealt  with  this 
admittedly  important  development  in  rather  incomplete 
fat^hion;  certainly  one  is  afraid  that  "in  sailing  through  the 
Straits  ol  Messma,"  so  to  speak,  there  is  trouble  both  at 
Scylla  and  at  Charybdis ! 

Ju  dealinfi  with  the  various  points  Mr.  Taunton  raises,  it 
may,  in  the  lirst  place,  be  .said  that,  so  far  as  the  number  of 
seriously  competing  liyhtiuy  plants  is  concerned,  these  amount 
to  some  3U-udd  makes,  a  list  ol  which  is  enclosed  lor  informa- 
tion. The  case  ol  the  luU-autumatic  set  is  clearly  stated,  but 
one  may  question  il  damnation  has  not  been  ladled  out  exces- 
sively. Certainly  this  class  of  plant  may  be  expected  to  im- 
prove in  construction  and  perlormance  in  the  course  ol  time, 
though  the  difficulties  are  obvious.  Even  so,  it  is  likely  that 
semi-automatic  sets  will  always  hold  the  market  in  this  line 
of  business,  lor  preci-sely  the  reasons  Mr.  Taunton  wts  forward 
in  his  third  from  last  paragiaph.  With  regard  to  the  size  of 
these  plants,  l  kVV  is  not  the  favourite  size,  this  being  i  kW 
or  over. 

By  anyone  engaged  in  this  business — and  one  supposes  this 
to  include  practically  all  electrical  contractors — the  plant  so 
euthusiastically  described  by  Mr.  Taunton  will  be  at  once 
recoguised,  and  while,  on  patriotic  grounds,  no  one  can  cavil 
at  the  support  given  to  any  British  plant,  yet,  on  general 
technical  and  commercial  grounds,  there  is  much  to  be  said 
for  many  non-British  plants.  Mr.  Taunton's  remark  to  the 
effect  that  "  the  average  Englishman  likes  plenty  of  metal 
for  his  money,  even  if  this  results  in  a  white  elephant,"  is 
hardly  flattering  to  the  average  Englishman;  and  il  "a 
widely  advertised  American  set,  which  has  a  cylinder  of  the 
size  of  a  half-pint  tumbler,  and  can  deal  with  50-light  insialla- 
tions."  meets  buyers'  requirements,  and  a  very  large  number 
of  such  equipments  are  sold,  then  the  case  appears  to  be  one 
where  the  proof  of  the  pudding  is  in  the  eating  thereol.  and 
there  would  appear  to  be  evidence  that  the  average  EngUsh- 
man  seeks  "  performance  "  first  and  "  scrap-iron  "  value  at 
a  later  date.  Above  all,  Mr.  Taunton's  remark  that  the  average 
American  set  is  built  for  only  a  short  period  ol  service  is  to 
be  seriously  challenged,  and  one  would  be  glad  of  a  detailed 
statement.  It  may  al.so  be  said  that  one  British  lighting-plant 
manufacturer  is  known  to  have  recently  turned  out  three 
different  models  in  almost  as  many  months. 

As  regards  the  matter  of  .\merican  batteries,  one  can  hardly 
agree  with  Mr.  Taunton's  conclusion  so  far  as  the  question 
of  "standard  "  is  concerned.  The  fact  that  British  makers 
rale  their  batteries  differently  to  the  Americans,  and  that,  in 
consequence,  there  is  some  degree  of  reserve  in  the  case  of 
the  British  battery  is,  of  course,  to  the  advantage  of  the 
purchaser,  but  this  does  not  necessarily  imply  faulty  descrip- 
tion on  the  part  of  the  American  makers.  In  any  event,  Mr. 
Taunton's  remark  as  to  certain  of  such  batteries  being  rated 
on  "  ignition  capacity  "  can,  one  believes,  be  suitably  ignored. 
The  whole  situation  here  appears  to  be  one  for  battery  makers' 
own  consideration  when  viewing  the  competition  they  are 
meeting. 

Turning  to  the  question  of  32-volt  accessories,  experience 
goes  to  show  that  these  are  not  too  difficult  to  obtain,  and  a 
list  of  such  suppliers  can  be  furnished  if  necessary.  To  secure 
"25-  or  5U-volt  apparatus  seems  more  difficult.  With  regard 
to  lamps.  Association  firms  are  supplying  them,  and  no  short- 
age has  been  known  to  the  present  day.  The  point  of  low 
4'oltage  entailing  increased  wiring  cost  is  hardly  to  be  taken 
•■-eriously,  unless  comparison  is  made  with  standard  systems 
of  110  volts  and  upwards.  As  against  any  such  increase  in 
cost,  the  fact  that  32-volt  systems  or  thereabouts  are  infinitely 
.•-afer  to  the  public,  in  the  way  of  freedom  from  shock  and 
L'eneral  safety,  cannot  be  ignored.  Al.so,  16-cell  batteries  are 
about  the  limit  so  far  as  the  question  of  voltage  di"op  from 
"  full  charge  "  to  an  "  empty  "  is  concerned,  and  the  con- 
necting of  such  a  battery  as  a  "  block  "  without  end-cells, 
niiikes  the  simplest  form  of  equipment  for  non-technical  owners 
to  handle. 

In  the  case  of  the  "  Ford-Roll.s-Royce  "  comparison  men- 
tioned by  Mr.  Taunton,  the  position  is  not  at  all  clear.  In 
the  first  place,  such  small  sets  are  intended  primarily  for 
^'■nerating  electricity  and  not  for  driving  saws,  churns,  cutters, 
Ai'.,  direct.  To  drive  such  appliances  from  the  generating  set 
lt:^olf  is  poor  engineering  practice;  moreover,  it  is  more  often 
than  not  a  very  difiicult  matter  to  reconcile  the  best  position 
for  the  generating  set  with  that  most  .suitable  for  pumping 
or  the  driving  of  the  farm  appliances  in  question.  Again. 
every  country  resident  does  not  have  accessories  grouped 
together,  and  con.siderable  lengths  of  line  shafting  would  be 
required  under  such  a  scheme.  Far  better  is  it  to  have  separate 
motors  or  a  portable  motor,  though,  of  course,  this  increases 
the  cost  of  the  installation.  It  is  also  to  be  observed  that 
farm  appliances  are  not  constantly  in  use.  so  that  a  material 
wastage  of  power  is  likely  to  result  in  adopting  the  system 
mentioned   by  Mr.  Taunton. 

With  regard  to  Mr.  Taunton's  penultimate  paragraph  as  to 
the  ideal  set.  it  may  be  said  that  under  (a)  there  is  such  a  set 
on  the  market,  (b)  ditto,  (r)  a  simple,  though  expensive, 
matter  to  safely  arrange.  At  the  same  time,  the  question  of 
leaving  any  set  to  its  own  devices  for  months  at  a  time  is 
too  exaggerated  for  consideration ;  moreover,  one  questions 
whether  this  is  required.  Mr.  Taunton  appears  to  forget  that 
a  reasonable  amount  of  "  service  "  is  implied  and  is  included 


in  the  sale  of  these  plants.  Experience  goes  to  show  that  for 
the  first  two  months  or  so  the  average  country  owner  takes 
great  care  in  maintaining;  during  the  second  two  or  three 
months  rather  less  attention  is  given  to  the  equipment;  finally 
many  owners  appear  to  decide  that  the  plant  needs  no  further 
care  in  a  general  way.  This  is  really  the  "  secret  "  of  the 
semi-automatic  plant,  as  it  calls  for  human  attention  at  regular 
intervals,  and  the  equipment  benefits  accordingly.  If  the 
plant  is  not  properly  maintained  and  periodically  inspected 
trouble  is  bound  to  develop  with  even  the  best  of  sets,  whether 
they  be  full-  or  semi-automatic. 

Mr.  Atkinson's  letter  on  this  subject  in  your  issue  of  August 
19th  may  also  be  referred  to,  and  here  there  is  evidently  a 
misconception.  In  the  course  of  selling  well  over  1,200  plants 
of  this  description,  it  has  been  found  that  the  average  installa- 
tion is  certainly  not  more  than  about  40  lights,  with  a  little 
power  load,  such  as  iron,  sweeper,  fire-log  sawing,  churning. 
and  possibly  some  pumping  duty.  In  fact,  it  is  for  a 
recognised  average  duty  that  the  particular  lighting  plant 
with  which  the  writer  is  connected  is  specially  built.  One 
agrees  that  the  average  owner  often  adds  to  his  installation 
in  the  course  of  time,  but  not  to  the  extent  implied  by  Mr. 
.\tkinson — in  fact,  only  two  cases  are  known  where  the  plant 
was  overloaded,  one  being  an  error  at  the  commencement  and 
the  other  a  case  where  it  was  recognised  as  being  a  temporary 
measure  till  a  larger  plant  on  order  was  obtained.  For  large 
establishments,  institutions,  &c.,  it  is  the  practice  to  install 
two,  thi-ee.  or  more  plants,  which  may  be  worked  in  parallel 
or  separately.  A  number  of  such  installations  are  actually  in 
existence. 

With  regard  to  the  point  Mr.  Atkinson  raises  as  to  whether 
semi-automatic  sets  have  been  installed  for  a  sufficient  number 
of  years  for  a  satisfactory  estimate  of  their  reliability  to  be 
formed,  it  may  be  said  that  such  plants  have  been  on  the 
market  for  at  least  the  past  ten  years,  and  that  there  ia  a 
■  real  history  behind  this  development ;  moreover,  one  looks 
for  considerable  future  development  in  this  particular  line  of 
industry. 

Marshall  Tate. 

London,   W.C. 
August  ait/(,  1921. 


The  E.P.E.A.  Schedule  and  Economy  Stunts. 

What  good  does  Mr.  Jones  hope  to  achieve  by  rattling  the 
sabre'? 

If  he  imagines  he  can  maintain  the  drooping  spirits  of  hia 
Association  and,  likewise,  ensirre  a  steady  flow  of  subscriptions 
by  .shouting  "  We  whacked  'em  at  Dover  and  Perth," — Well 
good  luck  to  him. 

But  has  he  won?  Did  he  win  at  Stalybridge?  When 
reading  his  bragging  letter,  one  is  forced  to  the  conviction 
that  the  victory  he  is  so  bombastic  about  is  merely  of  an 
evane.scent  nature,  and  soon  things  will  find  their  own  level. 

There  is  the  law  of  Supply  and  Demand,  which  will  dictate 
to  Mr.  Jones  what  schedule  he  must  adopt,  even  aa  it  has 
done  to  the  miners. 

As  to  all  that  piffle  of  "resisting  by  every  means  in  its 
power,"  what  is  power  in  the  commercial  sense?  It  is  money, 
and  the  power  of  any  trade  union  is  the  measure  of  its  solv- 
ency. 

If  the  E.P.E.A.  caHed  all  its  members  out  to-morrow  (that 
is.  supposing  they  all  came  out!!!),  the  E.P.E..\.  would  be 
■"  busted  "  financially,  and  its  members  glad  to  get  back  as  volt 
boys,  and  Mr.  .Tones  knows  it.  That  is  why  he  shouts 
Dover  !  Perth  ! — Beware  ! 

If  unions  like  the  .A.E.U.  of  many  years'  standing,  and 
backed  up  by  powerful  finances,  accept  reductions  as  a  logical 
consequence,  it  should  be  evident  to  Mr.  Jones  that  sooner 
or  later  his  weak  Association  must  be  submerged  by  powerful 
municipalities. 

Thei-e  are  always  plenty  of  good  engineers  ready  to  fill  a 
station  at  a  low  wage,  hundreds  in  fact.  There  are  many 
engineers,  chief  as.sistants  among  others,  who  threatened  to 
plunge  towns  into  darkness  not  so  very  long  ago.  Wliat  is 
their  position  to-day?  The  various  committees  have  granted 
their  demands  temporarily,  but  they  hold  them  in  such  disgust 
and  contempt,  that  when  the  chief's  post  hecnmes  vacant, 
they  will  be  passed  over,  and  dismissed  on  the  first  opportu- 
nity, and  they  have  to  thank  their  indefatigable  secretary 
for  landing  them  in  such  a  hole. 

Anti  Bankum, 

AvouH'mh,  1021. 


Foreign  Competition. 

Tlie  wails  of  the  British  manufacturer  at  the  wid  sight  of 
contracts  going  abroad  are  particularly  interesting  when  one 
studies  his  terrific  energy  in  going  after  business  offered  him. 

My  firm  advertised  in  the  Review  a  week  or  two  ago  for 
starters  for  single-phase  motors  that  it  wishes  to  run  in  con- 
junction W'ith  its  machines,  and  for  which  it  does  not  want  to 
pav  fancy  prices. 

Net  result :  three  replies  from  foreigners  and  one  offer  of 
second-hand  oil  switches  from  an  English  firm. 

W.  A.  C.  Phillpot. 

London. 
August  %th,  1921. 
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Oil  Consumption  and  Prices. 

I  have  held  over  my  reply  to  Mr.  S.  H.  Fowles's  letter  in 
vour  issue  of  August  IJth.  until  I  had  an  opportunity  of  hearing 
from  the  engineer  in  question.    He  sends  me  the  following  :  — 
Capacity  of  alternator  1,000  k\V. 

Total  running  hours  =  9S.6  per  cent,  of  possible  per  annum. 
Energy   supplied,  exclusive  of  station  auxiliaries,   2.66(3,000 

units  for  year  1920. 
Temperature  of  bearings  of  turbo,  set,  148/150  deg.  F. 
Lubricating  oil  used  per  annum  for  turbo,  and  auxiliaries, 

350  gallons. 
No  attempt  is  made  to  attain  economy  records  as  regards 
oil  consiunption.  The  safety  of  the  collieries  depends  upon  the 
electrical  plant,  therefore  reUability  and  continuity  of  service 
is  more  desirable  than  the  saving  of  lubricating  oil.  No  old 
or  filtered  oil  is  nsed  in  connection  with  the  plant,  all 
reclaimed  oil  is  used  for  the  rough  machinery  outside  the 
station.  The  oil  cabinets  are  under  the  care  of  the  power 
station  attendants,  and  oil  is  not  doled  out  to  them. 

In  addition  to  oil,  28  lb.  of  grease  lubricant  are  used  per 
annum  for  the  circulating  pump  thrust  bearing.  This  con- 
stitutes, with  the  oil,  the  whole  of  the  lubricant  used. 

Mr.  Fowles  inquires  how  the  1.000-kW  set  can  show  a 
lower  oil  consumption  than  the  48.000-kW  station.  In  this 
instance  it  is  done  by  Mr.  Fowles  assuming  that  the  turbine 
in  question  runs  at  full  load  for  98  per  cent,  of  the  time.  As 
the  number  of  kWh  generated  is  now  given,  he  will  be  able 
to  correct  his  figures,  and  will  obtain  a  value  of  about  0.00018 
eal.  per  k'^'h  generated.  This  figure,  dealing  as  it  does  with 
a  station  using  only  new  oil,  is  of  interest  as  it  shows  up 
clearly  the  economies  which  Mr.  Fowles  has  succeeded  in 
obtaining. 

I  am  obliged  to  him  for  calling  my  att.ention  to  the  article 
on  fuel  and  costs  in  Gas  and  Oil  Powrr,  and  also  wish  to 
thank  Messrs.  G.  B.  Fetter  and  Robert  Scott  for  their  useful 
contributions  to  the  discussion. 

E.  F.  Bnfler. 
London, 
Augmt  27ih.  1921. 


Testing  and  Repairing  Magnetos. 

Having  followed  with  interest  the  letters  under  the  above 
heading  that  have  appeared  in  your  recent  issues,  and  as 
part  answer  to  "  Mag's  "  letter  in  your  issne  of  Ausmst  26th, 
we  should  like  to  state  that  we  have  had  a  race  puller  in  use 
in  our  workshop  for  a  considerable  period. 

That  this  pattern  is  infallible  we  can  guarantee,  and  if  it 
is  a  "-trade  secret."  then  we  can  only  imagine  that  that 
nortion  of  the  trade  who  do  not  know  its  construction,  must 
be  lacking  in  ingenuity,  as  it  resembles  in  principle  the  well- 
known  wheel  puller. 

We  enclose  a  sketch  for  the  benefit  of  interested  readers,  and 
may  add  that  the  only  "  secret  "  embodied  is  that  the  bore 
must  exactly  fit  the  walls  of  the  inner  race,  otherwise  it  is 
impossible  to  obtain  screws  sufficiently  strong  to  withstand 
the  strain  to  which  they  are  subjected. 

We  may  add  that  this  puller  has  never  yet  failed  us  except 
on  a  starting  motor  with  a  verv  lone  shaft,  and  in  this  case 
it  is  cheaper  from  a  bu.siness  noint  of  view  to  crack  the  inner 
race  (not  by  the  Service  method),  and  replace. 


We  have  had  difficulty  at  times  in  removing  an  outer  thrust 
race,  as  we  find  that  some  of  these,  instead  of  being  a  tit  in 
the  mechanical  sense  of  the  word,  have  apparently  been  forced 
home  with  something  akin  to  a  hydrauhc  press. 


A,    --ighl    hardened    stetl    screws;   B,    piece  of    mild    steel    shafting  i    c.   magneto 
spindle;  D.   brass  or  copper  buffer. 

Ball  Race  Puller. 
(Not  to  scale.) 

We  should  be  pleased  to  hear  of  a  simple  method  of  test- 
ing a  condenser  in  situ  and  without  disconnection  of  the 
primary  which  is,  of  course,  virtually,  in  shunt, 

Derby,  ''''''"  *  ^"^^'^ 

August  11th,  1921, 


LEGAL. 

Embezzlement  of  "  Odting  "  Fonds, 
At  Eahng  PoKce  Court  on  August  21th,  Ernest  Mowbray 
Walker,  described  as  an  electrical  engineer,  was  charged 
with  having  embezzled  the  sum  of  ^6500,  this  being  money 
deposited  with  him  on  account  of  contributions  to  an  "  Out- 
ing Fund  "  by  employes  of  the  Underground  Railways,  A 
police  officer,  giving  evidence,  said  that  prisoner  rang  him  up 
and  told  him  that  he  (prisoner)  had  u.sed  the  money,  and 
asked  to  be  arrested.  The  defendant  said  that  he  had  given 
part  of  the  money  to  friends  and  had  squandered  the  re- 
mainder. He  thought  that  he  might!  be  able  to  get  some  of 
the  money  back.     He  was  remanded  on  bail. 


Tramcar  Driver  Assaulted. 
At  the  Bolton  Police  Court  last  week,  Jas.  O'Donnell,  Hov»e 
Bridge.  Geo,  Smith,  Westleigh,  and  Edward  Heaton.  Wesi- 
houghton,  were  summoned  for  assaulting  a  tramcar  driver  with 
the  object  of  taking  the  car  beyond  its  destination  la*/e  one 
evening. 

The  magistrates  considered  it  a  very  serious  offence  to  .ittack 
a  public  official  whilst  executing  his  duty,  and  fined  the  defen- 
dants the  maximum  penalty  of  £5.  and  ordered  them  to  pay  ;£1 
costs. 


BUSINESS    NOTES. 


Bankruptcy  Proceedings. — ^T.  Hyde,  electrician,  180,  Lon- 
don Pioad.  Croydon. — The  first  meeting  of  creditors  was  held 
on  August  26th  at  132.  York  Road.  S,E.  1.  The  statement  of 
affairs  showed  habilities  iG35.  while  assets  were  estimated  to 
reahse  J6172.  from  which  £30  had  to  be  deducted  in  respect 
of  preferential  claims,  leaving  net  assets  of  iXH,  or  a  de- 
ficiency of  £494.  Debtor  attributed  bis  position  to  losses  in 
trading  consequent  upon  general  trade  depression,  loss  of  staff. 
and  restrictions  relating  to  light  and  heating  during  the  war. 
It  appeared  that  he  commenced  business  in  1895  at  his  present 
address  with  £.50  capital.  In  1904  he  added  the  business  of 
an  electrical  engineer.  Until  1911  his  takings  averaged  about 
JE800  a  year,  but  they  subsequently  decreased.  Early  in  1914 
he  reahsed  that  his  profits  were  not  sufficient  to  cover  his 
household  and  personal  exi)enscs.  From  1916  no  profits  were 
famed  and  debtor  had  since  been  subjected  to  pressure  by  his 
creditors.  At  the  date  of  the  receiving  order  four  creditors  for 
about  £207  had  obtained  judgments  against  him.  and  an 
execution  having  been  levied  on  his  effects,  he  filed  his  petition. 
The  only  book  of  account  produced  was  one  containing  records 
of  hii?  .transactions  with  his  credit  customers.  He  became 
aware  of  his  position  in  1914.  The  case  being  a  summary  one. 
the  matter  was  left  with  the  Official  Receiver  as  trustee  of  the 
estate.    The  following  are  creditors  ;  — 


A.   Turner  &  Co. 
Edison  Swan.  Lid.  .. 
General    Electric  Co. 

W.    Hall  

A.  Taylof 
Baxter  it  Gaunter 


...     39  Heath  &  Co 

...  174  Q.  Johnson       

...     20  Stella   Lamp  Co.       ... 

...    a;  VVhitworth  Lamp  Co. 

...  130  Bank.r5  

5  Mrs.  Davie*     


A.  C.  A.  Wampach,  electrical  engmeer.  Formby  Lodge,  Sea- 
brook  Road.  Hythe. — Last  day  for  proofs  for  dividend  Septem- 
ber 10th,  Trustee.  Mr.  J.  0.  Morris,  Official  Receiver's  Office, 
08a,  Castle  Street,  Canterbury. 

A.  R.  Meggett,  electrical  engineer,  45.  Thrumpton  Lane. 
East  Retford.  Pu-st  and  final  dividend  of  5s.  9d.  in  the  £. 
payable  at  the  Official  Receiver's  Office,  Lincoln. 

Company  Liquidations. — Hudson's  Electrical  Engineer- 
ing Co.,  Ltd. — A.  meeting  of  creditors  was  held  in  Leeds  on 
August  29th,  when  the  following  statement  of  affairs  was 
.submitted:  Liabilities  £5,642;  net  assets  £2,056;  deficiency, 
as  regards  creditors.  £3.586;  share  capital  issued  £1,000.  The 
net  assets  repre.sent  approximately  7s.  3id.  in  the  £  on  the 
claims  to  unsecured  creditors.  The  total  deficiency  of  £4,586 
is  accounted  for  by  the  loss  on  trading,  depreciation  in  Stock- 
in-trade,  motor  lorry,  fixtures  and  fittings,  goodwill,  and 
preliminary  expenses  written,  off,  reserve  on  book  debts,  and 
a  very  heavy  discount  on  a  debenture  taken  in  satisfaction  of 
a  trading  debt.  It  was  decided  to  appoint  a  committee  of 
inspection  to  confer  with  and  advise  the  liquidator  appointed 
by  the  company  in  the  voluntary  liquidation  and  to  investigate 
the  statement  of  affairs  and  general  position  of  the  company. 

Arc  &  Genrral  Equipmrnt,  Ltd.— Winding  up  voluntarily. 
Liquidator.  Mr.  P,  A,  Gillies.  37.  Brown  Street.  Manchester. 
Meeting  of  creditors,  September  5tli,  at  Manchester. 

Malaga  Ei^ectricity  Co.,  Ltd.— Winding-up  voluntarily. 
Liquidator.  Mr.  F.  C,  Allwork.  39,  Coleman  Street,  E.C.2. 
Meeting  of  creditors,  September  15th, 
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Trade  Announcements. — The  Atelier-S  db  Constrdction.s 
ELECrruyuE.s  i)ii  Cuarleroi  has  now  opened  its  own  offices  at 
56,  Victoria  Street,  Lx)ndon,  S.W.  i,  under  llio  management 
of  Mr.  Jolin  H.  Bunting,  who  will  handle  the  wliole  ot  the 
company's  British  and  Colonial  business.  The  various  works 
of  the  A.C.E.C.  are  all  located  within  Belgian  territory  which 
was  occupied  by  the  enemy  throughout  the  war,  and  owing 
to  the  company's  anti-German  attitude,  the  works  were  taken 
over  and  were  used  exclusively  for  German  purposes  for  more 
than  two  years  before  the  armistice.  The  Germans  removed 
the  company's  machinery  and  equipment,  which,  after  the 
cessation  of  hostilities,  had  to  be  recovered,  repaired,  and  in 
many  cases  renewed  or  replaced,  before  the  iirm  was  in  a 
position  to  resume  its  normal  pre-war  activities.  We  under- 
stand that  the  company  is  to-day  the  largest  electrical  manu- 
facturing concern  an  Belgium,  that  it  employs  nearly  6.000 
people,  and  that  it  is  in  a  better  position  than  ever  before  to 
supply  all  classes  of  electrical  machinery.  La  Cour  motor 
converters,  rotary  converters,  turbo-alternators,  transformers. 
Bwitchgear,  electric  winders,  pumps,  traction  equipment, 
cranes,  railway  signalling  apparatus,  and  paper  and  rubber 
insulated  cables. 

The  Jackson  Electric  Stove  Co.,  Ltd.,  has  appointed  as 
il«  agent  for  the  whole  of  Scotland  Mr.  H.  L.  Kirby  John- 
son, of  GS,  Gordon  Road,  Glasgow.  A  range  of  samples  and 
small  stocks  will  be  held  at  this  address  for  Scottish  clients. 
It  has  also  appointed  as  its  agent  for  the  Midlands  Mr. 
Kenneth  Hoggan,  of  Needless  Alley,  New  Street,  Birmingham. 
He  likewise  will  hold  a  range  of  samples  and  small  stocks. 

Mb.  C.  B.  Maurice  has  joined  the  board  of  directors  of 
Messrs.  Catchpole  &  Maurice,  Ltd.,  whilst  continuing  to  act 
as  the  London  agent  for  Messrs.  Cranmore  it  Co.,  Ltd., 
Birmingham,  and  Messrs.  W.  H.  Cheadle  &  Waltho,  Ltd.. 
Wolverhampton ;  the  address  is  Albion  House.  59-61,  New 
Oxford  Street.  W.C.  1.    Telephone  ;   Museum  3942. 

Messrs.  Harwell,  Ltd.,  of  '2.  Bayley  Street,  Tottenham 
Court  Road,  London.  W.C.  1,  inform  us  they  are  the  sole 
agents  in  this  country  for  the  "  Usines  Dieleciriques."  Delle, 
Territoire  de  Belfort,  France,  manufacturers  of  micanite.  am- 
berite,  oil  silk,  paper  and  sheets,  tapes  and  cloths,  all  classes 
of  insulating  varnishes,  and  also  commutator  rings,  presspahn 
and  bakelite  material. 

The  London  Electric  Firm,  Brighton  Road,  Croydon,  in- 
forms us  that  the  telephone  number  for  its  stall  anjd  exhibit 
at  the  Shipping  Exhibition  at  Olympia  will  be  Hammersmith 
2148. 

Messrs.  Charles  Churchill  &  Co.,  of  Leonard  Street,  Lon- 
don. E.C..  have  been  recently  appointed  sole  agents  for  Great 
Britain  for  the  National  Acme  Company,  of  Cleveland,  Ohio, 
U.S.A.,  which  manufactures  Grindley  automatics.  Acme  auto- 
matics, and  numerous  auxiliary  machines.  This  department  is 
under  the  supervision  of  Mr.  C.  W.  Simpson  at  Manchester. 
He  has  for  many  yeans  been  associated  with  the  Gridley  and 
Acme  products.     A  stock  of  spare  parts  willlje  held. 

Messrs.  Baxendale  &  Co.,  Ltd.,  3,  St.  Andrew's  Square. 
Edinburgh,  have  removed  to  Grassmarket,  Edinburgh. 
The  telephone  numbers  remain  the  same. 

Catalogues  and  Lists, — Messrs.  Aland  &  Co.,  203,  Cireat 
Dover  Street,  S.E.  1. — List  No.  45,  giving  illustrated  details 
and  prices  of  exhausters  and  blowers  of  widely  varying  sizes. 

The  Dussek  Bitumen  Co.,  Empress  Whai-f,  Bromley-by- 
Bow,.  E.  3. — An  illustrated  treatise  upon  the  manufactures  of 
the  electrical  department,  dealing  principally  with  "  Trini- 
dite  "  joint-box  compound. 

',  Messrs.  W.  T.  Henley's  Telegraph  Works  Oo.,  Ltd., 
•Blomtield  Street,  E.G.  2. — A  blotter  advertising  "  Henley  " 
"sticky"  tape;  also  List  \^^L.  2,  an  illu-strated  and  priced 
'Catalogue  of  "  Isco  "  loop-in  cut-outs  for  house  services. 

Messrs.  J.  A.  Crabtreb  &  Co.,  Ltd.,  Bushall  Street,  .>al- 
saU. — A  number  of  illustrated  and  priced  leaflets  dealing  with 
"  Crabtree  "  quick  "  make  "   and  "  break  "   switches. 

Messrs.  A.  Fort  &  Co.,  51,  Whitfield  Street,  Tottenham 
Court  Road,  W.  1. — An  illu.strated  and  priced  catalogue  of 
electrically-driven  gramophones  in  various  styles  and  periods. 

The  British  'Thomson-Houston  Co.,  I..TI).,  77,  Ijppcr 
Thames  Street,  E.C.  4. — An  illustrated  and  priced  leaflet 
describing  "X-ray  Sooopette  "  fittings  for  show-case  and 
window  lighting. 

The  Falkirk  Iron  Co.,  Ltd.,  Falkirk.— Leaflet  No.  261, 
dealing  with  the  "  Falco  "  electric  wash  boiler.  Illustrated 
and  priced. 

'The  Edison  S'wan  Electric  Co.,  Ltd.,  Ponders  End,  Mid- 
'dlesex.— last  No.  W.W.  2132,  an  illustrated  and  priced  pub- 
lication dealing  very  fully  with  the  "  Ediswan  "  house 
'wiring  system  described  in  our  issue  of  July  22ud  last. 

Messrs.  Herbert  Morris,  IjTD.,  Loughborough.— Book  97. 
illustrating  and  describing  hand-oiierated  cranes. 
'  Mr.  George  Eluson,  Perry  Barr,  Birmingham. — List  No. 
330  (76  pp.),  giving  very  full  particulars  and  diagrams  of  drum 
■type  motor  control  gear  (hand-operated)  for  d.c.  and  a.c.  work- 
ing. 

The  Key  Engineering  Co.,  Ltd.,  4,  Queen  Victoria  Street, 
E.C.  4. — A  well-illustrated  booklet  dealing  with  "  Key  "  fibre 
conduit  and  troughing,  giving  viev\s  of  installations  and  par- 
ticulars of  tests. 

Messrs.  Hioas  Bros.,  S.md  Pits,  Birmingham.— Monthly 
Magazine,  Vol.  IH,  No.  G,  September,  1921,  containing  stock 
lists  of  a.c.  and  d.c.  motors,  d.c.  dynamos,  notes  on  storting 
gear,  and  humorous  items. 


Messrs.  Phillh's  &  Tur.ner,  115,  Edmund  Street,  Birming- 
ham.—Three  illustrated  lists  of  ceiling  fittings,  includmg 
plates,  bowl  rings,  and  chains. 

^  The  British  Aluuimum  Co.,  Ltd.,  109,  Queen  Victoria 
Street,  E.C.  4.— .V  set  of  five  booklets  giving  ■  limts  on  Work- 
ing ."Vluminiuin."  \  great  deal  of  valuable  information  oJ  a 
varied  nature  is  contained  in  these  booklets.  They  deal  re- 
spectively with:  "  Aluminium  Ingots,"  'Sheet,"  "Circles," 
■•'l\ibes,"  and  "Sections."  Tables  of  weights,  sizes.  4c.. 
are  embodied  in  the  publications. 

The  ■•  Aitracta  "  Electrical  Co.,  11,  Hanvs'ay  Place,  W.  1. 
—An  illustrated  pamphlet  dealing  with  a  wide  selection  of 
electrical  signs.    Priced. 

Forthcoming  Exhibitions,— The  following  exhibitions  are 

being  organised  :  — 

London.— September  7th  to  28th,  Shipping,  Engineering  and 
Machinery  Exhibition;  September  I'^ith  to  16th,  International 
Dental  Exhibition;  October  14th  to  22nd.  Commercial  Motor 
Exhibition;  November  4th  to  12th.  Passenger  Motor  Exhibi- 
tion; November  17th  to  25th,  Public  Works,  Roads  and  Irans- 
Itort  Exhibition;  March  1st  to  26th.  1922,  Ideal  Home  Ex- 
hibition. 

Cardiff.— May  to  October,  1922,  W'elsh  National  Exhibition 

Glasgow.— September  19th  to  October  8th,  Ideal  Home 
Exhibition;  November  1st  to  19th,  Shipbuilding,  Engineering, 
and  Electrical  Exhibition. 

Belgium  (ifrusse/a). —April,  1922,  Commercial  Fair. 

France  [Lyons].— October  1st  to  15th,  Metallurgy,  Mach- 
inery, and  Industrial  Fair.  (Puris).— November  12th  to  27th, 
International  Aviation  Exhibition ;  March  1st  to  loth,  1922^ 
Spring  Fair. 

Rumania  {Bukarcst). — Samples  Fair  and  Rumanian  Exhibi- 
tion. 

Spain  (BarccJona).— March  15th  to  25th,  1922,  Samples  Fair. 

United  States  [New  Yorfc).— January  15th  to  25th,  1922, 
General  Merchandise  Fair. 

A.  Renter  message  states  that  the  International  Samples  Fair 
which  was  to  have  been  held  in  Trieste  this  month  has  been 
ixjstponed  until  next  year. 

The  Welsh  National  Exhibition. — We  have  received  from 
the  secretary  of  tUe  above  exhibition.  4.  Mount  Stuart  Square. 
Garditt,  a  copy  ot  an  advance  prospectus.  Mr.  L,loyd  George 
has  accepted  tne  presidency  of  the  exfubition,  whicU  is  to  be 
of  ambitious  proportions,  covering  an  area  ot  60  or  70  acres. 
'Ihe  names  ol  many  representative  Welshmen  appear  in  the 
list  of  officers  and  committee.  'Ihe  exhibition  is  to  be  arranged 
m  seven  sections;  Education,  mining,  health,  housing,  agricul- 
ture, tine  art,  history,  and  music,  it  is  stated  that  ample 
provision  will  be  made  for  the  supply  of  power  for  exhibits 
of  machinery  in  motion  and  for  lighting,  and  no  profit  will 
be  made  from  this  source.  Machinery  \m11  play  a  prominent 
part  m  the  exiiosition. 

For  Sale, — ^.'^ssets  Auctions  Co.,  Ltd.,  will  sell  by  auction 
on  September  7th,  at  119-121,  Newington  Causeway.  S.E., 
electrical  stores,  including  fuseboards,  switches,  cable,  wire, 
itc. 

By  direction  of  the  Disposal  and  Liquidation  C<5mmission, 
Messrs.  Fuller,  Horsey,  Sons  &  Cassell  will  sell  by  auction  on 
September  6th,  at  the  Military  Raihvay  Wharf,  Purfleet,  plant 
and  machinery  including  electric  generating  sets,  motors,  &c,, 
and  on  September  20th,  chemical  plant  and  machinery  at  the 
Grilo-oleum  Works,  East  Greenwich,  S.E. ;  on  September  14th, 
loth,  and  16th.  at  the  Central  Stores  Depot,  No.  83,  George- 
town, near  Glasgow,  l^Ir.  H.  Marshall  will  offer  by  auction 
engineering  and  electrical  plant,  machine  tools,  «!cc.,  for  par- 
ticulars. &c.     (See  our  advertisement  pages  to-day.) 

According  to  a  Central  News  correspondent,  the  Dis- 
posal Board  has  decided  to  put  up  for  sale  within  the  next 
lortnight  the  huge  stocks  of  machme  tools  and  electric  plant 
which  are  lying  at  the  munition  towns  of  Gretna,  Georgetown, 
and  Irvine,  and  at  the  experimental  station  on  the  Gareloch, 
valued  at  some  millions  sterling. 

Copper  and  Lead  Prices. — Messrs.  F.  Smith  &  Co.  report. 
.\ugust  30th.— Copper  (electrolytic)  bars,  £72  10s.,  10s.  de- 
crease ;  electrolytic  sheets,  no  change ;  electrolytic  wire  rods, 
.^88,  20s.  decrease;  ditto  H.C.  wire  llid.,  l/16d.  decrease. 

Messrs.  James  &  Shakespeare  report,  August  31st. — Copper 
bars  (best  selected),  ditto  sheet,  ditto  rod,  no  change;  English 
pig  lead,  no  change. 

Battery  Contracts. — lulinburgh  Corporation  has  placed  an 

order  with  Messrs.  Prite'liolt  &  Gold  and  E.P.S.  Co.,  Ltd.. 
for  two  batteries,  each  consisting  of  120  cells  having  a  capacity 
of  2.610  nnipere-lunirs  at  the  10-hour  rate  of  discharge.  'I'hese 
batteries  will  be  installed  at  the  new  power  station  which  the 
Corporation  is  putting  down  at  Westbank.  Portohello,  and 
will  bo  able  to  supply  50O  kW  for  throe-quarters  of  an  hour 
in  an  omergencv. 

In  19(10  Messrs.  Pritchetts  &  Gold  supplied  a  battery  to  the 
Maodonald  Road  station  of  the  Edinburgh  Corporation,  and 
this  battery  is  still  giving  useful  service. 

The  New  Spanish  Tariff.— The  Britisli  Chamber  of  Com- 
merce for  Spain  has  called  attention  to  the  new  Spanish 
Customs  tarilT.  which  imposes  a  duty  on  1.425  articles  com- 
pared with  718  in  the  old  tarilT,  and  urges  that  manufacturers 
and  others  should  lose  no  time  in  petitioning  against  the  tariff, 
the  latest  date  for  doing  which  is  September  8th. 
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Industrial  Conciliation. — "  It  is  largely  because  of  the 
mutual  growing  respect  of  the  two  sides  of  industry  that 
recent  wage  cuts  have  beeu  accompanied  by  so  few  strikes," 
deelared  Mr.  A.  H.  Paterson.  general  secretary  of  the  National 
\lUance  of  Employers  and  Employed,  la  a  recent  interview. 
During  July,  he  pointed  out.  there  were  94  industrial  disputes, 
compared  with  iitio  ia  the  corresponding  month  of  last  year, 
and  reports  received  by  the  National  Albanee  showed  that  the 
spirit  of  goodwill  and  conciliation  was  becoming  more  manifest 
m  industrv.  "•  There  is."  he  added,  "  a  growing  sense  of 
syrapathv.'of  understanding,  and  of  the  desire  to  understand 
bv  a  large  number  on  both  sides.  Now  is  the  time,  while 
there  is  an  atmosphere  of  sympathy  and  understanding,  lur 
leaders  of  trade  unioni.sm  and  of  employers  to  join  together 
to  concert  preventive  measures  against  future  strife.  Good 
trade  brings  strikes  or  threats  of  strikes.  Get  the  right  feeling 
now .  and  when  a  boom  comes  in  a  particular  trade  employers 
will  be  able  to  make  it  clear  that  their  first  thought  is  uf 
benefiting  their  workers.  The  moment  you  move  first  towards 
giving  workers  the  advantage  of  increased  prosperity  you  kill 
strikes."— f'aily    Telegraph. 

Book  Nctices.— "  The  lieeimal  Kducator,"  Vol.  I\',  No. 
13,  September,  1921.  Loudon:  The  Decimal  Association. 
Price  <)d.— In  addition  to  the  secretary's  quarterly  report,  and 
ini-luded  among  a  number  of  useful  and  interesting  notes,  is 
a  reprinted  article  on  "  The  Metric  System  in  an  American 
Workshop."  by  Theodore  H.  Miller.  The  author's  experience 
of  twelve  vears  of  the  metric  system  is  that  it  is  an  economical 
measure,  reducing  the  number  of  errors  in  interpreting  draw- 
ing.s  and  in  making  calculations.  x-     i     a 

"  The  Indian  Importer  and  Exporter,"  Vol.  1.  No.  1.  August, 
1911  (80  pp.).  London  :  The  Pioneer  and  Civil  and  Military 
fiazette  Ltd.  Monthly,  10s.  per  annum,  post  free.— This  new 
joi-rnal  'will  prove  a  valuable  aid  to  those  engaged  m  general 
trade  with  India,  as  it  deals  with  many  important  and  varied 
subjects.  .^         „      o     i-  % 

"Science  Abstracts,"  Vol.  XXI\ ,  Part  7,  Sections  A 
"Physics."  and  B  "Electrical  Engineering."  London:  E. 
and  F.  N.  Spon,  Ltd.     Price  'is.  6d.  per  section. 

Reported  German  Commercial  Intrigues  in  Italy.— A 
lioiue  paper  has  published  a  report,  said  to  have  been  sent  to 
the  German  Government  by  the  Commercial  Attache  at  the 
German  Embassy  in  Rome,  which  lays  stress  on  the  German 
fifort  after  the  'Armistice  to  recapture  the  Italian  markets 
from  France,  Great  Britain  and  the  United  States.  In  order 
t )  create  a  poUtical  atmosphere  favourable  to  Germany  the 
report  .suggests  the  exploiting  of  the  discontent  of  the  Italian 
people  with  the  Entente  Powers,  and  says  it  is  necessary  vo 
aggravate  this  discontent  by  economic  action.  "  With  this 
object,"  the  report  continues,  "  we  must  estabUsh  economic 
ties  and  interests  with  Italy,  such  as  will  compel  her  always 
to  support  our  poUcy.  Above  all,  it  is  necesary  to  organise 
a  sy.stematic  export  service  of  German  goods  into  Italy,  and 
even  at  a  lower  cost  than  that  of  production.  We  shall  thus 
gain  the  sympathy  of  the  Italian  consumer,  and  at  the  .same 
time  render  it  impossible  for  ItaUan  industry  to  continue  its 
activities.  A  crisis  will  thus  be  brought  about  which  will 
leave  Italy  in  the  throes  of  constant  agitation,  and  make  us 
the  master  of  commerce  in  the  peninsula.  It  will  also  allow 
us  to  buy  UD  Italian  concerns  at  very  low  prices. 

The  report  proceeds  to  point  out  how  German  industry  can 
be  developed  in  Italy  by  taking  over  various  Itahan  con- 
cerns. It  shows  how  the  Siemens  firm  is  endeavouring  to 
absorb  the  Fiat  Company  by  a  Stinnes-Fiat  combine,  and  by 
the  acquisition  by  the  Deutsche  Bank,  which  it  says  is  inter- 
ested in  Siemens,  of  shares  in  possession  of  the  Banca  Com- 
merciale  Italiana. 

The  alleged  report  next  speaks  of  the  necessity  of  preventing 
Italy  from  securing  a  privileged  position  in  Jugoslavia  and 
the  East,  and  announces  that  steps  have  been  taken  to  secure 
German  participation  in  certain  ItaUan  firms,  and  for  the 
return  by  Italy  of  vessels  of  the  German  Levant  Line. 

"  The  products  of  the  Allgemeine  Electricitaets  GeseU- 
schaft,"  continues  the  alleged  report.  "  have  killed  the  manu- 
facture of  electrical  plant  in  Italy,  but  the  German  firms  must 
understand  the  necessity  for  their  branches  to  be  known  under 
Italian  names." 

The  Consortium  of  Chemical  Products  of  Berlin,  the 
Deutsche  Bank  and  the  Disconto  Gesellschaft  have  opened 
negotiations  with  Italian  groups. 

The  report  concludes  by  urging  that  the  German-Italian 
TInion  shall  con.stantly  make  its  influence  felt,  and  that  an 
Information  OfTice  shall  be  established  at  the  German  Consu- 
late in  Milan  to  report  on  the  industrial  situation,  and  to  add 
to  the  difficulties  in  labour  troubles. 

The  German  Embas,sv  at  Rome  has  emphatically  denied  that 
such  a  report  was  made.  The  Idea  Nnzionale,  how'ever,  says 
it  has  sure  proof  of  the  authenticity  of  the  document. — Reuter's 
Trade  Service  (Rome). 

A  Switch's  Action  "  Filmed." — To  enable  the  action  of 
their  quick  "  make  "  ajid  "  break  "  tumbler  switches  to  be 
studied.  Me.s.srs.  J.  A.  Crabtree  &  Co..  Ltd.,  Walsall,  have 
recently  had  a  switch  photographed  by  an  "  ultra-rapid  ' 
kinema  camera.  Tlie  film  was  taken  at  a  speed  of  200  ex- 
posures per  second,  the  actual  period  of  each  exposure  being 
.0011  sec.  The  throw-over  of  the  switch  was  so  rapid  that 
there  wa«  only  one  exposure  between  tlie  commencement  of 
the  movement  and  complete  contact. 


Electrical  Demonstration  at  Bournemouth. — Referring  to 
the  note  in  our  last  issue,  Mr.  E.  Brontman.  of  lyy,  Bourne- 
mouth Road,  Parkstone,  who  is  organising  the  demonstration 
that  is  to  take  place  next  month,  informs  us  that  there  is  still 
room  for  further  exhibits,  and  he  invites  manufacturers  and 
wholesale  firms  to  participate.  According  to  the  loca'.  Press, 
his  electrical  showrooms  contain  an  extraordinary  variety  of 
devices  for  use  in  the  all-electric  home. 

Trade  with  Denmark. — It  is  reported  that  a  large  partv 
of  Danish  electrical  experts  will  visit  this  country  during 
September,  and  make  a  tour  of  British  works. 

Cricket  Match. — In  a  cricket  match  between  teams  repre- 
senting the  Barrow-in-Purness  Corporation  tramway  men  and    f,» 
the  local  police,  last  week,  the  tramway  men  badly  beat  the 
guardians  of  law  and  order,  scoring  84  runs  against  the  meagre 
score  of  18  by  the  police. 

Power  House  Equipment  Required  for  Canada. — The  De- 
partment of  Overseas  Trade  is  informed  that  a  power  house 
is  to  be  erected  for  the  Normal  School  and  Institute  of  Tech- 
nology. C.algary,  Canada,  and  it  is  proposed  to  install  a  steam- 
driven  generating  plant.  The  boilers  have  been  already  pur- 
chased, but  specifications  for  the  remainder  of  the  plant  are 
not  yet  prepared.  British  liinis  interested  should  send  litera- 
ture. A'c.  to  the  Provincial  -\rcliitect,  Department  of  Public 
Works.    Alberta. 

Stoker  Contracts. — .\niong  the  contracts  recently  carried 
out  by  Messrs.  E.  Benxis  &  Co.,  Ltd.,  are  the  following  for 
electricity   works  :  — 

Wallasey  Borough  electricity  station.  Discard. — Relinking 
two  Babcock  &  Wilcox  chain  grates. 

■Peterborough  Corporation  electricity  works  (per  Spearing 
Boiler  Co.,  Ltd.). — Two  chain  grate  stokers  for  Spearing 
water-tube  boilers. 

Cardiir  Corporation  Electricity  Department,  Roath  power 
station. — One   complete   ash-handling   plant. 

The  general  contracts  include  coal  and  a.sh-handling  plant 
for  mills  at  Warsaw,  and  sprinkler  stokers  and  compressed-air 
furnaces  for  shipment  to  Japan. 

The  Kiewa  Hydro=electric  Scheme, — His  Majesty's  Tragic 
Commissioner  in  .\ustralia  (Mr.  S.  W.  B.  McGregor)  has  for- 
warded a  cop.\  of  the  Report  on  the  Kiew"a  Hydro-electri,- 
Scheme  by  the  Electricity  Commissioners  of  Victoria  which 
includes  the  report  and  estimates  of  the  .scheme  by  Mr. 
A.  G.  M.  Nichell,  M.C.B.,  their  consulting  hydraulic  engineer. 
The  reports  may  be  Consulted  by  United  Kingdom  firms  in- 
tciested  on  application  at  the  Inquiry  RcK3m  of  the  Department 
of  Over.seas  Trade.  3.5,  Old  Queen  Street,  Westminster,  S.W.I.     ' 

Henley's  Wiring  System. — Corhectio.n'. — ilessrs.  W.  T. 
Henley's  Telegraph  Works  Co.,  Ltd..  ask  us  to  correct  an  error 
which  they  made  in  then-  advertisement  in  our  issue  of  August 
■26th.  in  that  they  referred  to  \\'itley  Court  as  "  recently  the 
seat  of  the  Earl  of  Durham,"  when  in  fact  the  reference 
should  have  been  to  the  Earl  of  Dudley.  This  mansion  w'hich 
was  illustrated,  was  for  over  300  years  the  seat  of  the  Earls  of 
Dudley,  but  last  year  it  was  acquired  by  Sir  Herbert  Smith. 

Annual  Outings. — ^The  first  annual  outing  of  Penrose 
Lifts,  Ltii.,  foiiiierly  the  lift  department  of  Messrs.  A.  W. 
Penrose  &  Co.,  Ltd..  was  held  on  Saturday,  August  '20th. 
Tlie  party  journeyed  by  road  to  Brighton,  and  lunch  was 
served  at  the  Devon  Restaurant.  ITie  toast  of  "  The  Firr-.;  " 
was  proposed  by  Mr.  W.  E.  Johnson,  who  said  that  most 
of  the  employes  who  were  transferred  from  the  old  company 
had  a  sentimental  attachment  to  the  Penrose  Lift,  and  had 
confidence  that  the  new  firm  would  have  a  successful  future. 
Mr.  F.  E.  S.  Lindloy,  in  replying,  said  that  the  difficult  times 
had  been  got  through  so  far  successfully,  and  the  difficulties 
would   disappear  in  the  near  future. 

ITie  offices  and  works  of  Me.ssrs.  J.  H.  Tdcker  &  Co.,  Ltd., 
Birmingham,  will  be  closed  on  Saturday,  Septembei  3rd,  for 
the  annual  outing. 

Chemical  Industry  Wages. — .Xs  a  result  of  the  conciliation 
eft'orts  of  the  Ministry  of  Labour  at  Manchester  on  August 
2Gth,  the  threatened  stoppage  of  work  in  the  chemicalindustry 
was  averted,  and  the  notices  were  withdrawn.  It  is  under- 
stood thpt  the  terms  of  settlement  provide,  for  lid.  re- 
duction from  .August  l.st,  with  another  reduction  of  id.  per 
hour  from  October  1st,  as  against  '2d.  per  hour  proposed.  The 
settlement  also  provides  for  the  stabilisation  of  wages  until 
the  end  of  the  year. — Daily  Telrrjranh. 

Swiss  Production. — The  Dutch  Consul  at  Zurich  reports 
that  Swi.ss  glow  lamp  makers  and  electrical  contractors  com- 
plain of  an  increasing  scarcity  of  orders,  and  makers  of  porce- 
lain for  electrical  purposes  have  been  compelled  further  to  re- 
duce their  production. 

Proposed  Amalgamation  of  Transport  and  General 
Workers. — The  M\eculiv<'  Council  of  th<'  National  Transport 
Workers'  Federatiiiii  has  ])as.sed  a  resolution  welcoming  the 
.scheme  of  a  Transport  and  General  Workers'  Union,  and  urges 
all  the  unions  allected  to  consider  the  necessity  of  strengthen- 
ing the  Labour  movement  by  a  further  con.solidation  of  forces 
inside  the  new  organisation.  The  executive  is  to  instruct  a 
special  .sub-committee  to  open  negotiations  with  the  executive 
committees  of  the  affiliated  unions  to  consider  all  necessary 
means  of  securing  the  best  and  strongest  organisation  of  the 
men  employed  in  all  forms  of  transport.— ffce  Times. 
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Australian  System  of  Surtaxes. — It  is  reported  that  the 
Australian  Parliament  is  cousidcring  the  adoption  of  a  system 
of  surtaxes  to  be  levied  on  goods  coming  from  countries  where 
the  rate  of  exchange  is  low,  on  the  ground  that  these  countries 
— Prance,  for  example — pay  their  workers  in  depreciated 
money,  and  can  consequently  produce  at  a  cheaper  rate  than 
can  Australian  firms.  The  Journce  Industriellc  understands 
that  the  nations  interested  will  protest  against  the  allegation 
on  which  the  Bill  is  based. — Fteuter'a  Trade  Service  (Pans). 

The  Rumanian  Market. — Rumania  offers  a  market  for 
British  goods  in  very  many  hnes,  states  the  Commercial  Secre- 
tary to  H.M.  Ijogation  at  Bucharest  in  his  recent  report  on 
the  economic  conditions  in  Rumania.  The  following  are 
among  those  of  most  importance  :  Electric  dynamos  and 
motors,  fans,  lamps,  &c.,  gas  and  oil  engines,  pumps,  iron 
pipes  and  tuljes,   belting,  and  rubber  goods  (machinery). 

Social. — On  .Saturday,  .'\ugust  20th,  the  chairman  and 
directors  of  Mkssrs.  Rawlings  Bros.,  I^td.,  and  the  Rawi.plog 
Co.,  Ltd.,  gave  a  garden  party  and  fete  to  the  members  of 
their  staff.  The  opportunity  was  taken  to  present  a  silver 
salver  and  other  presents  to  Mr.  and  Mrs.  J.  J.  Rawlings  as 
mementos  of  their  silver  wedding.  The  directors  also  made 
presents  to  eniployes  of  '20  years'  standing.  Sports  were  neld 
during  the  afternoon  in  which  a  large  number  of  people  took 
part;  prizes  were  presented  to  the  winners  by  the  donor, 
Mr.  J.  J.  Rawlings.  There  were  several  amusing  side  shows 
run  by  members  of  the  staff,  the  proceeds  being  given  to  the 
Rawcester  Benevolent  Fund. 

The  fifth  annual  horticultural  show  and  sports  of  the  Brad- 
ford Corporation  Tramway  Employes'  Social  and  .Athletic 
Society  were  held  on  two  days  recently,  and  were  quite  suc- 
cessful, alike  on  the  exhibiting,  sporting,  and  attendance 
sides.  The  horticultural  exhibits  were  rather  fewer  in  number 
than  last  year,  but  the  quality  was  distinctly  good.  The  sports 
prizes  were  pre.sented  by  the  wife  of  Mr.  R.  W.  Wilkinson, 
the  general  manager.    The  tramway  band  provided  music. 

On  Saturday  afternoon,  the  '27th  ini;t.,  the  staff,  employes 
and  friends  of  the  County  of  London  Electric  Supply  Co.'.s 
Horticultural  and  Social  Society  held  their  fifth  annual  ex- 
hibition of  vegetables,  flowers,  and  fruit  at  "  Oaklands," 
Cavendish  Road,  Clapham  Park,  S.W.  Although  exhibits  were 
fewer  in  number,  the  quaUty  was  quite  up  to  the  usual  stan- 
dard. A  magnificent  exhibit  of  both  fruit  and  vegetables  was 
made  by  Sir  Frederick  Hall,  M.P.,  D.S.O.  Lady  Ilall  kindly 
presented  the  jnizes.  Witty  speeches  were  made  by  Sir 
Frederick  Hall  and  by  Sir  Harry  Renwick,  K.B.E.,  and  Mr. 
A.  R.  Bacon.  Features  of  the  afternoon  were  a  wireless  de- 
monstration kindly  arranged  by  Mr.  T.  D.  Dallas,  M.I.E.E., 
and  sports  arranged  by  a  member  of  the  Society.  The  pro- 
ceedings were  carried  on  until  dusk,  when  dancing  took  place 
to  the  accompaniment  of  a  band.  All  the  exhibits  were  pre- 
sented to  local  hospitals. 

Lamp  Taxation  in  Germany. — The  German  Government 
has  introduced  a  Bill  for  increasing  the  tax  on  lamps.  If 
passed,  the  new  taxes,  which  are  given  below,  will  come  into 
force  on  October  1st :  — 

Carbon  filament   Mel.il  filament  limps, 
lamps.  Nernst  lamps  and 

other  types. 
Tax  per  unit  Tax  per  unit 

in  marks.  in  Tnaiks. 

1.  Up  to  15  watts  0.'20  0.40 

'2.  Over  15  and  up  to  20  watts  0.40  0.80 

3.  Over  20  to  60  watts  0.80  1.60 

4.  Over  60  to  100  watts 

5.  Over  100  to  200  watts  2.00  4.00 

In  the  case  of  carbon  filament  lamps  of  a  higher  consump- 
tiuu  than  200  watts,  an  additional  tax  of  1  mark  is  to  be  paid 
1 1  If  each  further  100  watts,  or  portion  of  100  watts.  Arc  lamp 
i.rbons  made  of  pure  carbon,  are  to  be  taxed  at  2.40  marks 
per  kilogramme,  and  those  formed  of  carbon  and  admixtures 
at  4  marks  per  kilogramme.  The  tax  on  burners  for  mercury 
vapour  and  similar  lamps  up  to  100  watts  is  4  marks  each, 
and  for  those  of  further  consumption,  an  addition  of  4  marks 
is  made  for  each  further  100  watts  or  portion  of  100  watts. 

Incandescent  gas  mantles  are  to  be  subject  to  a  tax  of  0.41) 
mark  each. 

Uerman=Italian  Commercial  Agreement, — The  Lokalan- 
!:i-iyer  states  that  the  Oerman-Ttalian  Commercial  .\greement 
was  signed  at  I-!orlin  on  .\ugust  '29th. — Hriilcr't!  Trade  Service 
(Beriin). 

Lead  Market  Report. — Messrs.  J.  Forster  i^-  Co.  report 
that  the  closinc  prices  on  August  26th,  were  .£'23  7s.  6d.  for 
Auaust,  and  i£'22  15s.  for  November,  against  ,f'23  7s.  6d.  and 
j622  17s.  6d.  respectively,  at  the  end  of  la.st  week. 

The  market  has  been  7s.  6d.  lower  than  these  figures,  ^23 
being  done  for  August  on  the  23rd  and  21th.  and  25th,  and  as 
low  as  .£'22  7s.  fid.  for  November  on  the  'ilth. 

Business  on  the  Metal  Exchanpe  has  beiMi  on  a  somewhat 
larger  scale,  about  2. ,500  tons  changing  hands,  but  there  is  little 
sneculative  interest  shown  in  lead,  and  what  there  is,  is  on 
the  "  bear  "  side.  Delays  in  shipment  of  lead,  against  July 
contracts,  both  from  Spain  and  .\merica,  obliged  sellers  to 
deliver  wharf  lead  aaainst  July  contracts,  with  a  consequent 
large  reduction  in  stocks  here,  and  a  corresponding  increase 


of  lead  available  for  August  contracts,  which  perhaps  accounts 
for  the  easy  conditions  on  the  market  last  week.  At  the 
same  time,  there  is  no  surplus  foreign  lead  about,  and  the 
prospects  for  September  arrivals  arc  much  on  the  short  side. 

Consumers  have  shown  no  disposition  to  buy  beyond  im- 
mediate requirements,  and  export  business  is  very  slack. 

Hncouraging  Electric  Foundries  in  BraziL — A  project  is 
under  the  consideration  of  the  Chamber  to  grant  a  subsidy  of 
200  contos  of  reis  (nominally  i'10,000)  to  each  of  the  first  three 
electric  foundries  to  be  estabhshed  in  Brazil. — Financial  Timen. 

Inquiry. — The  present  address  of  the  firm  trading  under 
the  name  of  O.  G.  &  Co.,  Ltd.,  Birmingham  and  London,  is 
requked. 

National   Food   Lxhibition. — The  above  exhibition,  which 

is  to  be  held  at  Olympia  in  September,  19'2'2,  will  present  an 
opixirtunity  to  manufacturers  of  electrical  cooking  apparatus 
and  utensils,  dairy  machinery,  refrigerating  plant,  &c.,  to 
exhibit  and  extend  the  use  of  electricity  in  this  most  mjportant 
ilirection. 

Unemployment  in  South  Africa. — Owing  to  the  prevailing 

lack  of  employment  even  mechanics  and  better-class  workers, 
including  a  number  of  skilled  men.  are  accepting  relief  work. 
While  this  is  to  a  certain  extent  due  to  the  general  depression, 
the  position  is  largely  caused  by  an  influx  of  men  from  over- 
.seas,  owing  to  the  bad  state  of  the  engineering  trade  in 
(ireat  Britain.  A  thousand  unemployed  have  registered  in 
the  town.  Unemployment  is  also  rife  in  Cape  Town  and 
other  large  centres  in  the  Cape  Province. — Renter's  Trade 
Service    (Johannesburg). 

Canadian  Preferential  Tariff  tof  West  Indies. — The  Cana- 
dian preferential  tariff  in  favour  of  the  West  Indian  Islands 
becomes  effective  on  September  1st  by  proclamation. — Reuter's 
Trade  Service    (Ottawa). 

New  Spanish  Companies. — The  Hidroelectrica  del  Maes- 
trazgo  is  the  title  of  a  Spanish  company  formed  at  Tortosa 
(Calle  de  Cervantes  14)  for  developing  certain  waterfalls  for 
the  generation  of  electric  current  to  supply  a  number  of  towns 
in  the  provinces  of  Tarragona  and  Castellon.  The  capital  of 
the  company  is  500,000  pesetas. 

Tht»  Asoci^ion  do  Productores  y  Distribiiidores  de  Elei-- 
tricidad  has  been  formed  in  Spain  to  vindicate  the  rights  of 
the  producers  and  distributors  of  electrical  energy  against  the 
arbitrary  action  of  the  Government  and  Government  officials. 
.\cts  complained  of  are  the  imposition  of  heavy  tines  for  slight 
faults  of  supply,  exaction  of  the  deposit  of  heavy  guarantees 
for  the  discharge  of  fines,  maintenance  of  the  price  of  energy 
at  pre-war  rates,  variation  of  terms  of  granted  con- 
cessions, the  incidence  of  the  new  customs  duties,  and  penalties 
exacted  for  importing  machinery  not  made  in  Spain,  ignoring 
the  national  importance  of  the  electrical  industry,  and  other 
matters.  Senor  Urrantia  is  the  spokesman  in  a  vigorous  cam- 
paign which  has  been  begun. 

New  French  Companies. — The  Forges  et  .Ateliers  de  Con- 
structions Electriques  de  Jeumont  is  a  company  recently  con- 
stituted at  Paris  (75,  Boulevard  Haussmann)  with  a  capital 
1)1  80,000,000  fr.  to  take  over  certain  assets  of  two  other 
companies,  namely  the  Societe  des  .\telier3  de  Constructions 
Electriques  du  Nord  et  del'Est  and  the  SocitSte  des  Forces  et 
Ateliers  de  la  Longueville.  Of  the  3'20,000  250-fr.  shares  of  the 
new  company  160,000  are  allotted  to  the  former,  and  150,000  to 
the  latter,  in  consideration  of  their  assets,  the  balance  of  10,000 
shares  being  subscribed  in  cash. 

."Vt  Grenoble  has  been  formed  the  Societe  d'Etudes  dea 
Chutes  de  la  Moyenne-Isere,  with  a  capital  of  160,000  fr., 
with  the  object  of  acquiring  existing  rights  for  creating  falls 
on  the  Middle  Isere  between  the  Saint  Gervais  bridge  and  the 
confluence  of  the  Arly.  Four  hundred  founders'  shares  and 
400  250-fr.  shares,  fully  paid,  are  allotted  to  the  former  owners 
of  the  rights,  the  remaining  240  shares  being  subscribed  in 
ca.sh. 

The  Societe  d'ElectricittJ  de  Surgferes,  Agrefeniille  et  Eten- 
sions  has  been  formed  at  Surgeres  (Charente  Inft^rieure)  with 
a  capital  of  1,000,000  fr.  (raisable  to  3,lXX),0lXI  fr.  by  simple 
deci.sion  of  the  Council),  with  the  object  of  the  generation. 
purchase,  sale,  transformation,  and  transport  of  energy  in  all 
its  forms,  and  accessory  applications. 

With  a  capital  of  500.000  fr.,  subscribed  in  cash,  has  been 
formed  the  Electrieite  .Asea  at  Paris  (114,  Boulevard  Hausa- 
man)  for  the  manufacture,  purchase,  and  sale  of  electric  ap- 
paratus and  material  of  all  kinds. 

Trieste  Samples  Fair. — The  authorities  of  the  annual 
Trieste  Samples  I^air,  which  was  to  open  on  September  11th. 
having  invited  H.l\l.  Government  to  form  a  British  propaganda 
and  information  liureau  at  the  Fair,  a  stand  was  placed 
at  the  disj-Kkial  of  the  British  Consul-General  free  of  charge. 
and  the  organisation  of  the  bureau  was  commenced.  Owing 
to  the  postponement  of  the  Fair  to  May.  19'22,  the  arrange- 
nunits  have  been  suspended  for  the  present. 

The  Export  Credits  Scheme. — The  Board  of  Trade  has 
ndiied  Italy  and  TortULial  (iueUiding  Portuguese  Colonies)  to 
tlie  list  of  countries  included  in  the  new  export  credits  scheme. 
Inquiries  in  this  connection  should  be  addressed  to  the  Director 
of  the  Export  Credits  Department,  73.  Basinghall  Street, 
Ijondon.  EC.  2,  from  whom  forms  of  application  can  be 
obtained. 
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LIGHTING     AND    POWER    NOTES. 


Ashington  (Northumberland). — Pkotkst  Against  Lightinu 
Agrelmem. — Ratepayers  ot  the  district  are  petitioning  the 
ilinistry  oi  Health  to  investigate  a  proposal  of  the  local  coun- 
cil to  enter  into  a  10-years'  agreement  for  pubhc  lighting  by 
electricity  on  the  ground  that  it  is  creating  an  unnecessary 
monopoly. — The  Times. 

Belfast. — Co.NSULT.VNTs'  Eepokt. — At  the  monthly  meeting 
of  the  Corporation  on  August  '2nd,  it  was  stated  that  the  con- 
sulting engineers,  Messrs.  Preece,  Cardew  &  Kider,  desired  to 
withdraw  for  the  present  their  report  dated  June  7th  on  the 
financial  position  of  the  electricity  undertaking  as  it  is  likely  to 
be  when  the  tirst  section  of  the  Harbour  Power  Station  is 
complet-ed.  A  resolution  was,  however,  adopted  to  the  effect 
that  each  member  of  the  Council  be  furnished  with  a  copy  of 
the  report.  These  copies  were  received  by  the  mem- 
bers, together  with  the  agenda  for  the  meeting  on  September 
1st.  Councillor  Alexander  gave  notice  that  he  intended  to 
move: — "That  in  view  of  the  very  grave  state  of  the  city's 
electricity  undertaking,  the  Corporation  forthwith  dispenses 
with  the  services  of  their  consultants,  and  that  the  opinion  of 
senior  counsel  be  taken  as  to  their  responsibility  and  the  re- 
sponsibility of  Sir  John  Snell  in  the  matter." 

Bradford, — Motoks  a.nu  Rates. — Despite  the  understood 
rule  that  tenants'  fixtures  are  not  included  in  the  valuation 
of  premises  for  rating,  it  appears  that  electric  motors  in 
Bradford  industrial  establishments  are  Uable  to  assessment, 
even  though  most  of  thern  are  tenants'  fixtures,  as  distinct 
from  big  permanent  plant  like  steam  power  machinery.  The 
local  custom  in  valuation  of  business  premises  has  been  to  in- 
clude only  such  machinery  as  would  pass  with  the  freehold. 

One  firm  has  been  advised  to  give  the  Corporation  notice 
to  remove  a  lo-h.p.  motor.  Therefore,  the  immediate  result 
of  insistence  on  the  small  amount  to  be  yielded  by  this  rating, 
is  that  the  city  loses  £7  10s.  per  annum  for  hire  of  the  motor 
and  the  revenue  from  the  electricity  which  would  have  been 
consumed. 

Canada. — Hamilton  (Ont.).— Every  house  in  the  city  of 
Hamilton,  Ontario,  is  to  be  equipped  with  electricity  for  heat- 
ing and  cooking.  This  decision  has  been  reached  by  a  com- 
mission w'hich  has  been  studying  the  scheme  for  some  time. 
Electricity  sufficient  for  cooking,  and  for  heating  and  light- 
ing a  six-roomed  house  will  cost  about  14s.  a  month,  the 
commission  estimates,  apart  from  the  initial  wiring  expense 
of  aboot  £50.— Daily  Express. 

Chester. — Joint  Distributing  Adthoeity.— The  Chester 
Eural  District  Council  has  authorised  its  Electricity  Committee 
to  confer  with  the  Chester  Corporation  electrical  engineer, 
on  the  question  of  the  formatiuu  of  a  joint  distributing  author- 
ity. It  was  explained  that  the  Chester  Corporation  hoped 
to  obtain  electricity  supplies  from  H.M.  Factory  at  Queens- 
ferry  in  November,  when  it  would  be  in  a  position  to 
supply  all  the  requirements  of  the  city  and  the  district. 
It  was  stated  that  the  cost  of  cables,  &c.,  where  laid  in  the 
Eural  Council's  area,  would  fall  on  that  Council  whose  idea 
was  that  the  scheme  should  be  self-supporting. 

Continental.— France.— The  strikes  at  Strasbm-g,  affecting 
mainly  metallurgists  and  electricians,  are  having  far-reach- 
ing results.  The  town  is  entirely  deprived  of  ordinary  hght- 
ing,  only  the  central  streets  being  lit  up  by  searchlights  and 
a,  few  powerful  acetylene  lamps.  The  inhabitants  were  con- 
siderably astonished  to  see  the  first  tramcar  which  was  run 
after  the  electrician's  strike  began ;  it  was  drawn  by  a  rail- 
way engine  of  a  type  used  on  light  railways.  A  skeleton 
tramway  service  is  now  being  run  in  this  manner. 

Although  the  workers  in  the  gas  and  electricity  works 
at  Strasburg  and  al.so  in  ten  factories  have  come  out,  the 
metallurgists'  strike  in  the  Lower  Rhine  area  is  not  complete. 
Of  40  works,  22  are  now  working,  the  reduced  wages  having 
been  accepted.  In  two  of  the  most  important  metallurgical 
works  in  Strasburg,  work  has  been  partially  resumed.— 
Reuters   Trade  Service   (Paris). 

Austria.— The  City  of  Vienna,  in  conjunction  with  a 
banking  syndicate,  is  forming  a  company  with  a  capital  of 
lialf-.r-million  crowns  to  develop  water  jiower  near  Vienna 
Buffuierit  to  .supply  the  city  with  electricity.  The  cost  ot 
(X)nstriiction  will  be  covered  by  an  i^^suc  of  bonds  aggregating 
10  iiiiUiards  of  crowns,  about  one-third  of  which  will  be  issued 
in  the  (irst  five  years. — Reutcr'x  Trade  Service  (Vienna). 

J'0L,\.\L).— On  August  S-lth  the  employes  of  the  Warsaw 
municipal  electricity  works,  came  out  on  strike,  depriving  tlie 
city  of  light  and  power.  The  tramway  emplo.v<58  had  already 
been  on  strike,  two  days  causing  a  breakdown  of  transport. 
It  was. reported  that  the  gasworkers  had  also  ceased  work. 

I-xeter.— FiRi;  at  Powhr  Station.— .An  outbreak  of  fire, 
believed  to  have  been  caused  by  a  spark,  occurred  at  the 
Corporation  power  station  early  on  .August  24th. 

Flames  were  noticed  on  the  wor)den  roof  of  tlie  boiler  house 
at  the  rear  of  the  station.  There  was  for  a  time  danger  to 
the  generating  plant,  but  the  fire  brigade,  which  i)romptly 
arrived,  got  the  outbreak  under  control,  and  there  was  no 
strtppage  of  the  electricity  .supply.  A  first  estimate  puts  the 
damage  at  several  hundred  pounds. 


Crieff, — Electricity  Scheme.— Mr.  J.  E.  Macewan,  consult- 
ing engineer,  Glasgow,  recommends  the  Town  Council  to  in- 
stitute an  electricity  supply,  and  to  install  Diesel  oil  engines. 
The  estimated  expenditure,  including  exiJenscs  in  connection 
with  the  obtaining  of  an  order  and  installation  of  plant  is 
£15,(350.  The  yearly  outlays  are  esthuated  as  follows  :  Stand- 
ing charges,  ±'2,22;i,  and  running  expenses  i!;l,(35tj,  a  total  of 
i'3,879.    The  estimated  revenue  is  £i,215. 

Haslingden. — Loan  Sanctioned. — The  Corporation  has  re- 
ceived the  sanction  of  the  Electricity  Commissioners,  to  the 
borrowing  of  j610,UOO  for  electricity  pm-poses,  made  up  as 
follows:  Mains  and  services,  i;7,(XX);  sub-stations,  i63,(X)0. 

Ha  worth  (Yorks,). — Supply  Problem.— .\t  an  inquiry  in 
1915,  the  Council  objected  to  inclusion  in  the  Keighley  supply 
scheme,  preferring  to  promote  an  order  separately  for  its  own 
area.  Nothing  has  yet  been  heard  of  this  order,  and  the  dis- 
trict is  not  included  amongst  the  other  urban  districts  in 
which  Keighley  has  obtained  power  to  supply. 

Leek  (Staffs.). — Loan. — The  Urban  Council  is  seeking  sanc- 
tion to  borrow  itl8,500  for  the  provision  of  additional  plant 
at  the  electricity  works. 

Matlock. — Water  Power. — Some  time  ago  a  letter  was  read 
at  a  Council  meeting  from  Mr.  D.  Palmer  Pearson  suggesting 
that  electricity  for  the  district  could  be  secured  from  turbines 
placed  in  the  Derwent,  and  he  gave  the  locaUty  as  the  Col- 
lingwood  stream,   at   the  northern  end  of  Matlock  Dale. 

On  August  23rd,  the  Council  considered  the  report  of  the 
engineers,  Messrs,  Grime  &  Frith,  of  ^Manchester,  and  it  was 
explained  that  the  engineers,  on  their  inspection  of  the  district, 
visited  the  High  Tor  Works,  and  it  was  there  shown  that  the 
works  could  take  the  whole  flow  of  the  Derwent  at  its  present 
level. — Sheffield  Daily  Telegraph. 

Morecambe. — Loan  Sanctioned. — Sanction  has  been  re- 
ceived from  the  Electricity  Commissioners  to  borrow  £6,000 
for  the  purchase  of  mains  and  meters  for  the  electric  light 
undertaking. 

Oldham. — Year's  Working. — The  report  of  the  borough 
electrical  engineer  (Mr.  F.  L.  Ogden),  for  the  year  ended 
March  25th  last,  shows  that  the  total  revenue  of  the  electricity 
undertaking  was  i;l46,846,  as  compared  with  £119,805  in  the 
preceding  year.  Working  expenses  amounted  to  £117,326,  as 
against  £79,139,  leaving  a  gross  balance  of  £29,520  (£40,426). 
After  adding  a  balance  of  £10,774  from  the  previous  year's 
accounts  and  paying  capital  charges,  &c.,  a  credit  balance  of 
£3,836  remained.  The  large  increase  in  working  e-Xfienses  is 
due  to  the  increased  cost  of  fuel  and  labour,  and  to  a  larger 
expenditure  upon  repairs,  maintenance  and  renewals.  The 
total  number  of  units  sold  was  18,340,242  as  against  16,693.515 
in  1919-20.  The  maximum  load  rose  from  9,292  kW  to  10,996 
kW. 

South  Africa, — Johannesburg. — The  municipality  proposes 
to  call  for  tenders  for  two  new  boilers  costing  £20,000;  a 
converting  plant  to  cost  £12,000;  and  other  plant,  'liiere 
is  also  a  proposal  to  construct  a  large  new  generating  station 
making  provision  for  future  extensions,  as  the  town  grows, 
up  to  an  approximate  total  of  64,000  kW.  Machinery  and 
plant  estimated  to  cost  £119,551  is  urgently  needed  to  equip 
the  power  station  for  the  next  two  years.  The  Tramw.iy 
and  Lighting  Committee  recommends  the  Council  to  apply 
to  the  Administration  for  authority  to  borrow  :G119,ool. 

Grahamstown.— The  City  Council  has  adopted  a  .scheme 
for  the  electric  lighting  of  the  district,  involving  an  expendi- 
ture of  £65,000. 

Southport, — Extension  of  Supply.— The  Corporation  is 
applying  to  the  Electricity  Commissioners  for  an  order  to 
supply  electricity  to  that  part  of  the  Kew  district  within  the 
jurisdiction  of  the  West  Lanca.'ihire  Eural  District  Coum-il. 

South  Shields. — Year's  Working.— The  report  upon  the 
Corporation  electricity  supply  department  (engineer,  Mr.  E. 
Moxon)  for  the  year  ended  March  31st  last  records  a  total 
revenue  of  £93,066,  as  compared  with  £66,377  in  the  preceding 
year.  Working  expenses  amounted  to  £57,655.  as  against 
£i:i.i:iS,  Ici.ving  a  gross  profit  of  £35.411  (£23,239).  TJie  net 
vi'^iill.  ;illii  payracntl  of  all  capital  charges,  &c.,  was  a  pi-olit  of 
£lii.2l:'^,  ((iniparing  very  favourably  with  a  profit  of  £3,514  in 
19111  'io.  'Jhe  number  of  units  .sold  rose  from  6,962,929  to 
7.955,093.  and  the  average  price  obtained  per  unit  from  2.19(1. 
hi  2.09d. 

Proposed  Price  Eeddction.— Owing  to  the  satisfactory  siii'- 
plus  obtained  during  the  past  year,  and  also  to  the  fact  that 
the  engineer  considers  that  the  highest  level  of  working  co.sls 
h:is  been  renched.  the  Electricity  Committee  recommends  a 
substantial  roiluction  in  charges,  to  take  effect  at  once. 

Teignmouth. — Electric  IjUihtino.- At  a  meeting  of  the 
rhambcr  of  Commorce  refeience  was  made  to  tiie  question  at' 
electric  lighting  for  the  town,  and  opinions  were  expressed 
lliiit  Dr.  Purves's  proposal  tfi  erect  three  miles  of  overhead 
cable  in  two  years  was  insufficient. 

Wakefield. — Extension  of  Snppi.v.- The  City  Council  ha.s 
decided  to  make  application  to  the  Electricity  (Vimmissioiier.'j 
for  power  to  supply  electricity  to  the  parish  of  Lupset. 
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TRAMWAY    AND    RAILWAY    NOTES.  TELEGRAPH    AND    TELEPHONE    NOTES. 


Bolton.— M.MiRiiT  Siding.— Negotiations  have  been  com- 
pleted for  the  cou.Mtruction  of  a  tramway  siding  at  the  soutli 
end  of  the  wholesale  market,  to  serve  as  a  terminus  for  the 
J)aubhiU  and  Deane  route,  so  as  to  relieve  the  congestion  of 
tratiic  iu  C!reat  Moor  Street. 

Birkenhead. — Ykar's  Working.— The  annual  report  of  the 
mauayor  of  the  borough  tramways  and  motors  department 
(Mr.  Cyril  Clarke),  for  the  year  ended  March  31st,  11)-2_1.  records 
that  the  revenue  of  the  tram\vay.s  amounted  to  Mli)'2,'Mi,  as 
compared  with  i;HS,f79  m  19i'J--iO.  Working  expenses  ab- 
sorbed £110.000,  as  against  £1W.476,  leavmg  a  gross  surplus  of 
iaO.ill  (£47.703).  Ihf  net  result,  after  payment  of  interest, 
sinking  fund  contribution,  and  income  tax,  was  a  profit  of 
±'4,033,  a  consulcrable  decline  from  last  year's  balance  of 
±'10,104.  The  number  of  passengers  carried  and  car-miles  run 
were  almost  the  Bame  as  in  the  previous  year,  but  there  was 
a  slight  decline  in  the  number  of  passengers  and  a  small  in- 
crease in  the  number  of  car  miles.  ■ 

Result  of  Fake  Increase. — The  Tramway  Committee's  re- 
port upon  the  result  of  the  increased  fares  during  the  first 
week  of  their  operation  shows  that  compared  with  the  corre- 
sponding week  last  year  there  was  a  decline  of  over  88,000  in 
the  number  of  passengers  and  a  reduction  of  £li'2,  in  the  re- 
ceipts. Compared  with  the  previous  week,  the  falling-off  in 
the  number  of  passengers  was  22,500. 

Canada. — Toronto. — The  Times  Toronto  correspondent 
states  that  the  tramways  were  to  pass  into  the  possession  of 
the  municipality  on  September  1st.  It  was  announced  that  the 
fares  would  be  increased. 

Chile Railway  Electuification.— The  Government  has  de- 
cided to  take  up  a  loan  of  ±-2,700,000  for  the  purpose  of  elec- 
trifying 200  kilometres  of  railway  between  Santiago  and  Val- 
pariaso. — Renter's  Trade  Seroice   (Santiago  de  Chile). 

Gateshead. — Collision. — On  August  24th  a  tramcar  was 
proceeding  up  West  Street,  which  is  a  steep  gradient,  when 
it  was  run  into  by  a  motor  coach  which  was  proceeding  in 
the  same  direction.  The  two  vehicles  came  into  contact  with 
considerable  force,  and  as  a  result  the  moturman's  platform 
and  controlhng  mechanism  of  the  tramcar  were  torn  away. 
With  nothing  to  check  it,  the  car  at  once  began  to  fall  back- 
ward down  the  hill.  Upon  the  same  track  another  car  was 
travelling  in  the  same  direction.  The  motorman  of  this  car 
saw  the  collision,  and  at  once  realised  that  his  car  was  in  peril 
as  the  first  tramcar  backed  down  the  hill.  He  at  once  apphed 
his  brakes  to  their  full  power,  and  held  on  to  them  until  the 
lirst  car  dashed  into  his  car  and  was  brought  to  a  standstill. 
None  of  the  passengers  were  seriously  injured. 

Glasgow. — Enlarged  Borrowing  Powers  Required. — With 
a  view  to  meeting  expenditure  on  tramway  extensions,  motor 
omnibuses,  &c.,  the  Tramway  Committee  has  recommended 
the  Town  Council  to  increase  the  borrowing  powers  of  the 
department  to  the  extent  of  ±600,000. 

London. — Fire. — On  August  24th  an  L.C.C.  tramcar,  w4iich 
was  standing  in  the  Brixton  Road,  suddenly  burst  into  flames. 
It  is  reported  that  this  happened  immediately  after  the  hxing 
of  a  collector  shoe  iu  changing  from  overhead  to  conduit  work- 
ing.   The  few  occupants  of  the  car  escaped  without  injury. 

Derailment. — On  August  28th,  a  London  United  Tramways 
car  jumped  the  track  at  Shepherd's  Bush.  It  crossed  the 
road  and  mounted  the  pavement,  l>eing  brought  to  a  stop  by 
some  railings.  Several  passengers  sustained  shock  and  slight 
injuries. 

Collision. — Another  aceidend  occurred  at  Greenwich  on 
August  25th.  A  motor  coach  collided  with  an  I/.C.C.  tramcar, 
and  six  ixnsons,  including  the  two  drivers,  were  injured. 

Manchester. — ^Threatened  Strike. — .\  serious  position  has 
arisen  at  iMaiu-hester  on  account  of  the  employment  of  non- 
union labour — live  men — iu  the  tramw^ay  department.  Tlie 
trade  union  employes  have  balloted  in  favour  of  a  stoppage 
during  the  next  week-end  if  the  men  in  question  refuse  to 
join  the  union  or  are  not  discharged. 

Northampton. — Extension  of  Time.— The  Minister  of  Trans- 
poit  has  fuithor  extended  the  time  of  the  Northampton  Cor- 
ponitiiiii  Art,  J911,  for  the  construction  of  tramways  until 
August.  11)22. 

Portrush. — Giant's  Causew.u'  TjIne.— It  is  reported  that  Ihc 
Portrnsh  and  Giant's  Causeway  Electric  Tiiimway.  a  very 
early  electric  line,  may  he  forced  to  close  down  owing  to  a 
enmbination  of  adverse  circumstances. 

Southport. — Power  for  Tramwavs. — Tlie  alterations  wlnCh 
have  recently  taken  place  at  the  Crowlands  power  station  will 
consumers,  the  TVamway  Oonunittee  will  be  charged  at  the 
to  work  the  whole  of  the  Corporation  tramways.  Subject  to 
any  future  revision  of  charges  by  the  Coriioration  to  private 
consumers,  tlie  Ti-amway  'Vimmittee  will  be  charged  at  the 
rate  of  2d.  per  unit  up  to  100.000  units  a  year;  lid.  per  unit 
for  additional  power  up  to  3CK>,U()0  units  a  year;  IJd-  for  further 
supplies  up  to  500,000  units  a  year;  and  IJd.  for  supplies  above 
600,000  units  a  year. 


Canada.— Proposed  New  Wireless  Station.— It  ia  slated 
tlial  the  Department  of  Naval  Affairs  has  in  view  the  iiistal- 
latiun  of  a  very  powerful  continuous-wave  wireless  station  near 
Vaneoiiver  to  undertake  laud  work  and  to  communicate  with 
distant  points  up  the  coast,  leaving  the  present  station  at 
Point  Grey  to  handle  shipping  business  only. — Heuter'a  Tradt 
Service  (Vancouver). 

Electrical  Storm. — The  Cardifl  telephone  system  was  dis- 
located by  an  electrical  storm  early  in  the  morning  on  ,\uguit 
2ytli.  No  calls  to  area  subscribers  could  be  put  through. 
Trunk  calls  were  received  at  the  exchange,  but  could  not  be 
connected  locally.  After  thirty  minutes  the  service  became 
normal  again,  says  the  Daily  Express. 

Russia. — Telephone  and  Telegram  Fees.— As  from  August 
1st  the  following  charges  were  to  be  made  for  telephones  and 
telegrams  :  A  single  subscriber  has  to  pay  3-50,000  roubles  a 
year,  while  a  "  collective  "  telephone — that  is,  one  installed 
in  a  large  hou.se  and  used  by  a  number  of  persons — costs 
500,000  roubles  a  year.  The  fee  for  three  minutes'  conversa- 
tion on  a  long-distance  or  suburban  telephone  has  been  raised 
from  l,80O  to  7,200  roubles.  The  installation  of  a  new- 
apparatus  costs  500,000  roubles.  The  persons  or  organisations 
who  have  the  right  to  possess  and  use  telephones  on  these  con- 
ditions are  those  who  previously  were  allow'ed  to  have  the 
telephone  free  of  charge.  The  charges  for  telegrams  are  as 
follows  :  Local  telegrams.  100  roubles  a  word;  inter-urban  tele- 
grams. 500  roubles;  and  urgent  telegrams,  3.000  roubles.— 
Slorning  Post.  , 

Sweden. — Ships'  Wireu;ss  Installations.— As  a  result  of 
the  British  regulation  which  came  in  force  last  December 
requuring  vessels  of  1,600  tons  or  more  plying  to  British  porti^ 
to  carry  w^ireless  installations,  the  wireless  section  of  the 
Swedish  Telegraphic  Administration  >has  been  overwhelmed 
with  orders  for  new  wireless  apparatus.  About  200  ships  are 
required  as  a  result  of  this  regulation  to  be  fitted  with  wire- 
less, and  the  installations  are  not  yet  entirely  finished.  Some 
of  these  would  have  been  fitted  without  the  special  incentive 
uf  the  British  regulation.  W'hen  Swedish  shipping  recovers 
from  its  present  depression  a  further  thurty  will  have  to  be 
fitted.  In  Goteborg  harbour  there  are  already  two  salvage 
vessels  fitted  with  wireless  apparatus;  in  Stockholm  harbour 
there  are  three,  and  will  shortly  be  four.— iJcoiiomic  Review. 

Switzerland. — Temporary  Wireless  Station.— In  order  to 
facilitate  the  transmission  of  Press  dispatches  from  Geneva 
(luring  the  discussion  of  the  Silesian  problem  by  the  Council 
iif  the  League  of  Nations  and  during  the  second  assembly  of 
the  League,  the  Marconi  Co.  again  erected  in  Switzerland, 
at  the  request  of  the  Swiss  Government,  a  temporary  wireless 
station  giving  precedence  to  news  messages.  The  transmitting 
station,  which  is  at  Borno,  will  be  operated  automatically  at 
high  speed  and  by  distant  control  from  a  room  adjacent  to  the 
Assembly  Hall  ofthe  League  in  Geneva.  Communication  will 
be  established  with  England  and  several  other  European  coun- 
tries. A  staff  of  exiwrts  has  been  sent  from  London  to  con- 
duct the  service  which  opened  on  August  30th. 

The  Telegraph  Service. — ^Telegraphists'  Bonus.— The  daily 
Press  announces  that  the  Government  has  decided  to  appeal 
against  Mr.  Justice  Darling's  decision  on  the  question  of  the 
payment  of  a  bonus  to  General  Post  Office  telegraphists  who 
enlisted  in  the  Royal  Engineers.  Mr.  R.  T.  Sutton,  along 
with  manv  others,  joined  the  signal  section  of  the  R.E.  under 
contract  with  the  Government  that  he  should  receive  on 
return  from  the  war  full  civil  pay.  He  did  not,  however, 
receive  the  amount  bv  which  the  civil  pay  was  increased  by 
awards  (bonuses)  during  his  military  service,  says  the  Evening 
News. 

The  Telephone  Service.— Sc.arborough.-Ou  Saturday 
afternoon  the  telephone  exchange  service  was  transferred  from 
the  old  premises  at  Vernon  Place  corner  to  the  General  Post 
t)flice  in  Aberdeen  Walk.  The  new  switchboard  is  a  common 
battery  manual  No.  10  of  2,000  subscril>ers  capacity,  although 
at  present  Scarborough  has  only  iWl  subscribers.  Irunk  caUs 
will  be  dealt  with  direct  by  the  exchange  operators,  and  it  is 
expected  that  before  very  long  lines  to  Malton.  Bridlmgton. 
Whitbv,  York,  Middlesbrough,  &c.,  which  are  at  present  trunk 
calls    will  bo  worked  merely  as  junction  services. 

Hull.— The  Corporation  telephone  department  experienced 
a  loss  of  ±13,279  on  the  year's  operations.— T/ic  Time.t. 

IT.s.A. Nt5W  TjONO   Island    Wirelf.ss   Station.— What   is 

(■lauiVcd  to  be  the  largest  and  most  powerful  radio  plant  in  the 
world,  tlie  new  central  station  of  the  Radio  Corporation  of 
America  on  Long  Island,  N.Y..  will  be  formally  opened  for 
.service  in  the  latter  part  of  August  or  early  in  September. 
Two  of  the  wings  or  spokes  of  the  wheel-like  arrangement  of 
the  antenna  towers,  that  has  been  described  in  our  pages,  are 
complete.  Twelve  steel  towers,  each  4(X)  ft.  high,  compose  the 
two  wmgs  or  one  operating  unit.  When  the  entire  station  is 
complete  there  will  be  twelve  of  these.  The  total  distance,  be- 
tween the  first  and   twelfth  towers  of  the  complete  unit  la 
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approximately  three  miles.  In  the  centre  of  these  twelve 
towers  is  the  central  power  house,  which  is  now  completed. 
and  two  of  the  iiA^-kW  Alexanderson  high-frequency  alt<M- 
nators  have  been  installed  and  are  ready  for  operation. 

The  receivinfj  station  designed  to  operate  in  connection  with 
■■  Radio  Central  "  is  at  Riverhead.  L.I..  about  17  miles  away. 
This  receiving  centre  is  capable  of  intercepting  six  different 
messages  simultaneously.  The  control  system  is  so  arranged 
that  there  are  no  actual  receiving  operators  present.  The 
aerials  pick  up  the  signals,  special  apparatus  in  turn  directs 
these  to  a  regular  land  wire,  and  finally  the  messages  are 
received  in  New  York  City. 


FORTHCOMING     EVENTS. 


Institute  of  Marine  Engineers.— Tuesday,  September  6th. 
Ih.-  .Minoriea,  Tower  Hill.  E.C.  .^t  6.30  p.m.  Paper  on 
Oil     i-'uel,    jnd    the    airangemcin    of     machinery 


ondi 


Briti3h  Association  for  the  Advancement  of  Science,— .Su 

.\l    Edinburgh.      Eighty-ninth   annual    mci-tinf;. 

Shipping,    Engineering  and   Machinery   Exhibition,— Septen 

At  Olvmpia,  W. 


.■Vt  the  Institute, 
*'  The  Burning  ol 
y,  together  with 
ons,"    by     Mr.    .A, 

"th-14th. 

to  '.isih. 


CONTRACTS    OPEN    AND    CLOSED. 


(The  date  given  in  parentheaet  at  the   end  of  the  paragraph 
indicate$  the   issue  of  the  Electrical  Review  in  which  the 
Official  Notice  "  appeared.) 


NOTES. 


OPEN. 

Australia.— Melbourne.— October  lyth.  Victorian  Govern- 
ment Railways.  Three-phase  motors,  starters,  circuit  breakers, 
and  switches.     Contract  No.  34,181.* 

Bristol.— September  16th.  Electricity  Department.  One 
.5iJ0-k\V  rotary  converter,     (.'lugust  -iGth.) 

Bulgaria.— September  19th.  Supplv  of  2,000  telephones. 
Direction  des  Postes.  Telegraphes  et  des  Transports  bulgares. 
Sotia. 

Dorchester.- September  10th.  Klectricity  Committee. 
Heplating  battery,  &c.     (August  '2tjth.) 

Eastbourne.- .September  2Gth.  Klectricitv  Department. 
One  water-tube  boiler,  fan  and  chiinuey,  boiler-feed  pump  and 
piping;  one  2,500-k\V  turbo-alternator  with  condensing  plum 
:ind  ijijifwork.     (See  this  issue.) 

Halifax. — September  10th.  Electricity  Committee.  Steel- 
work in  connection  with  foundations  for  new  turbine  set  at 
the  electricity  generating  station.— Mr.  A.  C.  Tipple,  acting 
borough  engineer,  Crossley  Street. 

Horsham. — September  3rd.  Electricity  Department.  One 
3-crank,  triple-expansion  engine,  coupled  to  a  300-kW  d.c. 
460/500-V  generator,  or  alternatively,  one  '2-crank  compound 
engine,  coupled  to  generator  as  above.     (August  19th.) 

Ilford. — September  9th.  Electricity  Department.  Air 
compressor,  motor  and  starter.     (August  19th.) 

London.— 1\-LH.4M.— September  lOtb.  Electricity  Depart- 
ment. A.c.  motor-driven  centrifugal  circulating  pump  with 
jiipework  and  valves.     (August  19th.) 

H.M.  Office  of  Works.  September  16th.  Supply  of  elec- 
trical and  mechanical  labour-in-daywork  in  the  Cardiff  dis- 
trict.    (August  '26th.) 

Bermoxdsev.— September  23rd.  Board  of  Guardians.  Six 
months'  supply  of  electric  lamps.  Mr.  H.  Reeve  clerk  to  the 
(Juardians,  -Mi,  Tooley  Street,  S.E. 

Malta. — September  15th.  Government  of  Malta.  Single- 
phase  a.c.  meters.     (August  19th.) 

Manchester. — September  13th.  Tramways  Committee. 
Motors,  controllers  and  trucks,  &c.  Mr.  J.  M.  M'Elroy,  general 
manager  Corporation  Tramways,  .55,  Piccadilly,  Manchester. 

New  Zealand. — Wellington.— September  27th.  Public 
Works  Tender  Board.  Six  sets  3-phase,  50,00()-V  air-break 
switches  for  the  Waikato  electric  power   scheme.* 

November  29th.  Public  Works  Department,  Mangahao 
electric  power  scheme  :  3  water  wheels,  three  G,000-kVA  and 
two  3,0*XJ-kVA  a.c.  generators,  two  3-unit  exciter  sets,  seven 
4,000-kV.\  single-phase  transformers,  insulators,  lightning 
arresters,  switchboard,  &c.* 

October  loth.  Corporation.  Two  water-tube  boilers  with 
feed-water  heaters,  superheaters,  .stokers,  &c. ;  one  5,000-kW 
turbo-alternator   with  condensing  plant.     (See  this  issue.) 

Uruguay.— September  19th.  Board  of  State  Electrical 
Stations.  Generating  plant  for  four  electrical  groups,  consist- 
ing of  a  c.  and  d.c.  generators,  Diesel  engines,  &c.* 

South  Africa. — .Tohannkshuug.  November  7th.  Rand 
Water  Board.  Two  3.50-kW  steam-driven  electrical  generating 
sets,  complete  with  switchboards  and  all  accessories.* 

West  Ham. — September  8th.  Board  of  Guardians.  Three 
months'  supply  of  electrical  fittings.  Mr.  T.  Smith,  clerk  to 
the  Guardians,  Union  Road,  Leytonstone. 

*  A  copy  of  the  specification,  &c.,  can  be  consulted  at  the 
Department  of  Overseas  Trade,  35,  Old  Que«n  Street,  S.W.  1. 


Appointments  Vacant. — .Xssociaic  Prllfc^^or  of  Electrical 
Engmeering  ($3,81X1  per  annum),  for  the  New  Provincial  Uni- 
versity of  British  Columbia;  electrical  engineer  and  manager 
li'8U(_l|.  for  the  Corporation  of  Southport  Klectricitv  Depart- 
ment. 

Fatality. — Edward  Br;iilln\aile,  <-k'ctri<iiin  ai  the  works 
nl  the  Yorkshire  Electric  l^ower  Co.,  was  killed  in  the  course 
(il  his  work  on  .August  28th.  He  was  examining  a  defective 
himp  fitting  on  the  top  of  the  ash  tip  at  the  Thornhill  works, 
when  the  tip  man  heard  him  call  out  and  saw  him  clinging  to 
tile  electric  wires.  When  he  succeeded  in  pulling  him  off 
the  wires  to  the  ground,  Braithwaite  was  unconscious,  and 
;iitilicial  re.spiration  methods  failed  to  have  effect. 

Educational. — .Advanced  evening  technological  courses 
have  been  arranged  in  electrical,  civil  and  mechanical  engi- 
neering at  I,eeds  University,  commencing  on  September  12th. 
Certificates  of  attendance  for  four  sessions  at  courses  in  mathe- 
matics, mechanics  and  machine  drawing,  or  evidence  of 
similar  work  elsewhere,  are  required.  In  the  ab.<-ence  oi  such 
evidence  there  is  an  entrance  examination,  but  students  of 
22  years  of  age  and  over  may  be  admitted  without  examina- 
tion at  the  discretion  of  the  head  of  the  department. 

Heat=resisting  Glass. — The  Mimtreal  convention  ul  the 
Society  for  Chemical  Research,  which  was  opened  on  .'\ugust 
29th  by  Sir  William  Pope,  is  being  attended  by  noted  chemists 
of  Great  Britain,  Canada,  and  the  United  States.  Among  the 
scientific  papers  to  be  presented  is  one  dealing  with  a  new 
glass,  which,  the  inventor  claims,  admits  uiilniiited  ught  while 
eliminating  all  heat  rays. — Daily  Ed-prenn. 

Seeing  Through  Criminals. — The  Dailn  Mall  recently  re- 
corded tlie  .strange  case  of  a  woman  who,  by  means  of  X-rays, 
was  discovered  to  have  swallowed  two  stolen  rings.  This 
journal  al.so  recalls  another  instance  in  which  the  interior  of  a 
criminal  was  examined  by  the  agency  of  the  rays ;  in  this  case 
it  was  a  Berlin  burglar  who  had  swallowed  a  bunch  of  skeleton 
Leys.  Radiology  is  likely  to  become  an  unpopular  science  to 
members  of  this  industry. 

Turbine  Locomotives. — ^The  Uagens  Nyhcier  learns  that 
the  Ljungstrom  Steam  Turbine  Co.  has  built  a  new  type  of 
locomotive  from  a  Swedish  invention  which  is  now  being  tosted 
by  the  State  Railways.  The  chief  innovation  in  the  new  loco- 
motive is  that  reciprocating  machinery  has  been  replaced  by 
a  steam  turbine.  The  locomotive  is  al.so  equipped  with  a  con- 
denser and  other  appliances  for  economising  fuel.  Another 
turbine  locomotive  is  being  tested  in  Switzerland. — Renter's 
Trade  Service  (Stockholm).  It  will  be  remembered  that 
rumour  has  it  that  a  similar  type  of  locomotive  has  also  been 
built  in  this  country. 

Institution  Notes. — Assocution  of  Mining  Electrical  En- 
gineers.— On  August  24th  the  members  of  the  Midland 
Branch  of  the  Association  paid  a  visit  to  the  works  of  the 
General  Electric  Co.,  Ltd.,  at  Wittou.  After  in.specting  the 
various  departments,  where  the  manufacture  of  motors  and 
generators  was  in  progress,  the  visitors  were  entertained  to 
luncheon  at  the  Imperial  Hotel,  Birmingham,  by  Mr.  T.  Evan 
Davies,  general  manager  of  the  works. 

Institution  ok  Mining  Engineers. — The  offices  of  the  In- 
stitution have  been  removed  from  39,  Victoria  Street.  V/est- 
minster,  to  Cleveland  House,  225,  City  Road,  London,  E.C.I. 
Tel.  Is^o.  :  Clerkenwell  3670;  tel.  add.  :  Iiistimini.  London. 

Use  of  Electricity  in  Scottish  Coking  Seams. — The  referee 
ap|K)inted  to  arbitrate  in  the  cast^  mentinned  in  our  issue  of 
.luly  22nd  last.  p.  123  (Mr.  .John  Geiiuuell).  states  with  regard 
to  the  u.seof  electrical  plant  at  Auclieiigeich  Colliery,  Arthurlie, 
that  if  used  in  the  coking  coal  seam  at  or  within  .50  yards  of 
the  face  for  any  purpose  (other  than  that  of  shot-firing  or  of 
obtaining  light  by  means  of  electric  safety  lamps)  it  would  on 
account  of  the  risk  of  explosion  of  gas  be  dangerous  to  life. 

Bolshevist  Dreams. — "  Our  dreams  are  of  establishing  the 
most  modern  sy.stem  of  electrification  for  our  entire  industry 
and  agriculture,  if  possible  with  the  United  States'  assistance," 
M.  Chicherin,  Soviet  Russia's  Foreign  Minister,  is  reported 
to  have  remarked  recentlv  in  an  interview  with  a  United 
Press  of  America  reporter. 

"  We  intend  to  estalili^h  powerful  electrical  centres  all 
over  Russia,  utilising  the  natural  power  available  locally — 
cxial  in  the  Don  region  and  certain  parts  of  SiWria,  naphtha  in 
the  southern  districts,  and  water  power  wherever  possible. 
We  are  prepared  to  give  concessionaires  every  possible  guar- 
antee of  protection." 
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Electric   Wiring    at    the   Royal    Albert    Docks. — Another 

example  of  the  increasing  use  of  c.t.s.  cables  is  provided  by  the 
new  Royal  Albert  Dock,  which  was  recently  opened  by  H.M. 
the  King.  This  magnificent  dock,  constructed  by  the  Port  of 
London  Authority,  is  equipped  with  the  most  up-to-date 
travelling  electrical  cranes,  and  for  the  ti'ailing  cables  c.t.s.  is 
used  exclusively.  The  .same  type  ol  cable  is  also  used  wherever 
cables  have  to  cross  the  water,  as  in  feeding  island  jetties. 
The  latter  each  carry  four  3-ton  travelling  cranes.  Each 
crane  has  a  range  of  travel  of  loO  ft.,  and  the  cable  is  led 
over  a  series  of  pulleys,  as  shown  in  the  accompanying  illustra- 
tion. C.t.s.  cable  is,  of  course,  a  type  which  lends  itself, 
particularly  to  such  conditions  as  these.  On  the  dock  side 
there  a^e  a  number  of  2u-ton  cranes  which  are  similarly  fed 
by  c.t.s.  cables.  The  examples  of  wiring  at  these  new  docks 
demonstrate  the  manner  in  which  the  c.t.s.-  cables  are  run, 


C.T.S.   CrAxNe  C.\ble. 

in  striking  contrast  to  the  extremely  careful  and  elaborate 
manner  in  which  it  was  found  necessary  to  install  the  type 
of  cable  previously  used.  It  should  be  mentioned  that  c.t.s. 
wire  is  run  through  the  water  without  any  external  protection, 
and  also  underneath  the  floor  of  the  jetty,  feeding  the  various 
plug-connection  boxes  to  which  the  c.t.s.  trailing  cables  are 
attached. 

Electric  Ploughs  in  Russia. — .'\t  the  Briansk  works  a  new 
electrical  plough  has  been  prepared  which  on  trial  has  yielded 
very  satisfactory  results.  The  plough  has  IG  shares — eight  on 
each  side.  It  will  do  a.  lot  of  work  and  will  plough  as  deep 
as  14  in.  The  capacity  of  the  implement  is  considerable,  and 
it  does  not  refuse  virgin  land  or  land  that  has  not  been 
ploughed  for  a  long  time.  Twenty  are  being  made  at  the 
Briansk  works.  It  is  the  first  such  plough  made  in  Russia, 
and  it  is  hoped  that  it  will  be  one  of  the  chief  features  in  the 
electritication  of  the  country's  agriculture. 

Labour  Control  of  Italian  Industries. — ^The  text  of  the 
much-talked-of  Bill  for  the  labour  control  of  factories  that 
was  introduced  in  the  Italian  Chamber  by  Sr.  Giolitti  last 
month  is  now  available,  but  in  view  of  the  resignation  of  his 
Cabinet,  it  remains  to  be  seen  what  the  fate  of  the  Bill  will 
be.  The  lengthy  preamble  explains  the  reasons  for  the  intro- 
duction of  the  Bill,  and  states  that  the  divergencies  of  the 
opinions  of  the  General  Confederations  of  Industry  and  I^abour 
were  too  great  to  admit  of  agreement;  therefore,  each  sub 
mitted  a  scheme  to  the  Government  which  was  thereby  guided 
in  drafting  the  Bill. 

Concerning  the  substance  of  the  Bill,  provision  is  made  for 
the  control  of  ten  industries,  including  the  electrical,  engi- 
neering, iron,  steel,  and  chemical  industries,  by  the  work- 
men and  the  reasonc  for  so  doing  are  .set  out.  State  and 
municipal  industries,  those  established  for  a  period  of  less 
than  four  years,  and  factories  employing  less  than  00  hands, 
are  to  be  exempt  from  control.  .'\.  Committee  of  Control  will 
be  elected  every  three  years  by  the  workers  in  each  industry, 
and  of  its  nine  members  six  will  be  chosen  by  the  workmen, 
and   thi'ee  by  the  technical,    clerical,   and  managerial   staffs. 

Two   or  more   workmen,  who   will  also  be  elected   every 


three  years,  will  be  appointed  by  the  Committee  as  stewards 
to  each  factory  to  exercise  control,  but  their  functions  will  be 
determined  by  regulations  which  are  to  be  issued.  They  will 
be  empowered  to  furnish  the  Committee  with  information 
relating  to  the  costs  of  raw  materials  and  production, 
administrative  and  production  methods — but  not  trade  secrets^ 
wages,  profits,  and  the  constitution  of  capital.  Two  employers' 
representatives  and  one  of  the  Supreme  Labour  Council  will 
have  the  right  to  attend  and  speak  at  the  meetings  of  the 
Control  Committee,  they  will  have  no  vote,  but  will  have  power 
to  demand  entry  of  their  remarks  in  the  minutes,  and  to 
prohibit  the  publication  in  the  reports,  or  even  entries  in  the 
minutes,  of  information  calculated  to  prejudice  the  interests 
of   the    indu.stries. 

A  Board  of  nine  employers'  representatives  is  to  be  elected 
every  three  years  under  special  regulations  to  negotiate  with 
the  Control  Committee  for  the  purpose  of  compelling  indi- 
vidual manufacturers  to  carry  out  the  provisions  of  the  .•Vet. 
The  Control  Committee  will  be  entitled  to  attend  and  speak — 
but  not  vote — at  the  meetings  of  the  Board,  and  at  least 
once  a  year  the  employes'  represintatives  and  the  Control 
Committees  are  to  meet  to  consider  improved  methods  of 
working  the  industry,  means  of  increasing  production,  and 
to  settle  any  disputes. 

Special  regulations  to  govern  the  hire  and  dismissal  of 
workmen  are  to  be  framed,  and  employment  bureaux,  com- 
posed of  repesentatives  of  the  Control  Committee  and  the 
(employers,  are  to  be  established  to  register  and  engage  persons 
.seeking  work.  The  dismissal  of  employes  is  to  be  governed 
by  rules,  and  in  the  event  of  staff  reduction,  before  any  hands 
are  dismissed,  the  hours  of  work  are  to  he  reduced  to  a 
minimum  of  36  per  week,  with  a  proportionate  reduction  of 
wages,  after  which  preference  in  the  retention  of  hands  is 
to  be  given  to  the  oldest  workmen,  and  thw^e  having  large 
families. 

If  circumstances  so  require,  more  than  one  Control  Com- 
mittee can  be  appointed  for  one  indu.stry :  the  expenses  of 
such  committees  are  to  be  borne  in  equal  shares  by  the  men 
and  employers;  all  disputes  must  be  settled  by  arbitration: 
and,  finally,  penalties  may  be  imposed  for  breaches  of  the 
Act,  and  of  the  regulations  relating  thereto. 

New   Bearing    Material. — .A   new   bearing    material  called 

Clenelite,  recently  developed  in  the  research  laboratory  of  the 
tleneral  Electric  Co.  (U.S..\.),  has  given  remarkable  results 
in  a  series  of  tests  made  to  determine  its  performance,  botli 
when  lubricated  and  self -lubricating. 

It  consists  of  a  mechanical  mixture  of  a  high-grade  "  synthe- 
tic "  bronze,  and  graphite,  the  latter  amounting  to  about  40 
per  cent,  by  volume  of  the  whole  mass.  Since  the  material 
cannot  be  melted  and  poured  into  moulds  like  ordinary  metals. 
its  formation  into  bearings  is  accomplished  by  a  special  pro- 
cess. It  is  made  from  the  oxides  of  tin.  lead,  and  copper 
(mixed  in  the  proportions  to  form  a  high-grade  bronze)  plus 
graphite,  all  the  ingredients  being  in  a  finely  divided  state. 
Graphite  is  added  in  sufficient  excess  quantity  to  reduce  the 
(jxides  to  the  metals  and  still  leave  the  required  content  in  the 
finished  material.  The  oxides  are  partly  reduced  by  heating 
the  mixture,  after  which  it  is  still  in  powdered  form,  but  is 
then  pressed  as  nearly  as  possible  to  the  required  shape  in 
massive  metal  moulds. 

In  the  pressed  form  it  is  still  too  brittle  to  stand  handling, 
so  it  is  given  a  final  heat-treatment  which  reduces  and  sinters 
the  metals  together  into  a  homogeneous  bronze,  holding  the 
graphite  uniformly  distributed  throughout  the  mass.  The 
baking  fixes  the  graphite  so  securely  within  the  mass  that  it 
cannot  be  separated  or  washed  out.  even  if  the  metal  is 
lubricated.  Tlie  material  has  the  general  api>earance  and  body 
of  bronze,  but  the  characteristics  are  different.  I^  does  not 
machine  readily  by  ordinary  methods,  but  can  easily  be  ground, 
which  has  been  found  to  be  the  best  method  of  handling  it 
in  production.  Neither  has  it  the  physical  characteristics  of 
bronze,  having  very  low  tensile  strength,  but  being  able  to 
withstand  high  compressive  strains. 

Another  marked  difference  is  its  porosity,  it  being  able  to 
absorb  as  much  as  "21  per  cent,  by  weight  of  oil.  This  feature 
is  made  use  of  in  some  of  the  high-speed  applications  where 
oil  is  applied  to  the  outside  of  the  bu.shing  and  carried  to  the 
hearing  surface  by   capillary  attraction. 

A  bearing  made  from  this  material  never  seizes  or  "  freezes  " 
as  these  expressions  are  commonly  understood.  The  metal  of 
the  shaft  and  bearing  never  flow  and  weld  together  as  a  result 
of  bearing  friction.  If  the  Geuelite  bearing  sticks,  owing  to 
having  been  fitt^-d  too  close,  exaiuination  will  show  that  no 
damage  has  been  done,  either  to  the  bearing  or  the  shaft, 
and  they  can  be  reassembled  after  the  bearing  has  been  ground 
down  to   proixM-  size. 

Genelite  is  useful  where  lubrication  is  either  poor  or  neg- 
lected altogether  owing  to  the  inaccessibility  of  the  bearing. — 
('Item,    and    Met.   Enginccriim. 

Church  Telephones. — The  de.^f  of  the  province  having; 
formed  tlunnsclves  into  a  mutual  aid  association,  which  has 
submitted  a  reciuest  to  the  ecclesiastical  authorities  for  more 
religious  facilities,  sivcial  churches  for  the  doaf  are  to  be  built 
in  the  Province  of  Hanover.  They  will  be  provided  with  a 
telephone  transmitter,  into  which  the  preacher  directs  his  voice. 
together  with  from  50  to  100  receivers  to  be  worn  on  the  wor- 
shippers'  heads. 
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Service  v.  Trouble. — Following  n  prize-winning  suggestion 
in  au  employes'  sugj,'estiou  coutest,  the  Okhihom;i  Gas  it  Elec- 
tric Co.,  Oklahoma  City,  has  issued  orders  that  the  former 
"  trouble  department  "  shall  henceforth  be  known  as  the"  ser- 
vice department.  "  The  line  of  reasoning  followed  by  the  com- 
pany is  that  this  department  is  the  one  charged  with  the  duty 
of  seeing  that  customers  receive  service  at  all  times,  and  that 
in  a  great  majority  of  cases  the  interruption  is  not  due  to 
trouble  ou  the  lines  of  the  company.  It  is  believed  that  the 
I'hange  of  name  will  materially  assist  the  company  m  its 
attempt  to  convince  customers  that  the  commodity  furnished 
is  primarily  service  and  secondarily  electricity.  'Ine  policy  nl 
tlie  company  has  been  that  the  degi-ee  of  satisfaction  derived 
by  individual  customers  is  influenced  by  continuity  and  quaUty 
of  service  rather  than  by  the  mere  use  of  the  commercial  pro- 
duct supplied.  In  selecting  an  employe  to  take  charge  ot  this 
work  consideration  was  given  to  the  personal  qualities  of 
diplomacy  and  energy,  while  thorough  information  concerning 
the  functions  of  the  various  departments  of  the  company  was 
another  decisive  factor. — Electrical  IVorW. 

Electric  Vehicles  in  the  U.S.A. — N'otwitlistnnding  the  tre- 
mendous output  of  cheap  petrol-driven  pas.senger  cars  and 
trucks,  which  are  sold  at  prices  much  below  those  charged  for 
electrically-driven  vehicles,  the  advantages  for  certain  purposes 
of  the  electric  car  and  the  electric  lorry  are  gradually  being 
realised  by  an  increasing  number  of  firms  and  individuals. 
Electric  passenger  cars  are  slowly  making  headway  in  the 
larger  American  cities  among  doctors,  travellers,  and  others 
who  are  largely  occupied  in  making  frequent  calls  ft'ithin  a 
restricted  area;  they  are  al.so  uaed  as  auxiliary  cars  by  wealthy 
people  who  find  them  easy  to  drive  and,  therefore,  very  con- 
venient in  emergencies.  Many  manufacturers  and  department 
stores  are  using  small  electric  trucks  in  increasing  numbers; 
most  of  these  hrnis  formerly  used  gasolene-propelled  vehicles 
exclusively,  and  it  was  only  after  proving  the  superiority  of 
electrically-driven  trucks  for  short  hauls  that  the  change  was 
made. 

No  official  figures  are  published  showing  the  number  of  elec- 
tric vehicles  in  use  in  the  United  States,  but  there  were  3,142 
in  operation  in  New  York  City  in  March,  19'21,  as  compared 
with  2,495  in  1913.  The  increase  may  not  appear  to  be  large, 
but  allowance  should  be  made  for  the  extremely  keen  com- 
petition provided  by  the  innumerable  tyiies  of  cheap  petrol- 
driven  vehicles  now  on  the  American  market.  A  wholesale 
baker,  who  has  several  branches  in  New  York.  Buffalo,  and 
other  Eastern  cities,  owns  more  than  a  thou.sand  small  electric 
trucks,  while  several  department  stores  in  New  York  City  each 
have  100  or  more  in  operation.  The  New  York  Post  Office  re- 
cently authorised  the  expenditure  of  50,000  dollars  for  the  pur- 
pose of  testing  electric  trucks  in  the  transportation  of  mail 
matter.  Comparisons  will  then  be  made  with  the  records  of 
petrol  trucks  used  on  the  same  routes  and  carrying  similar 
loads. 

Detroit  is  said  to  possess  the  best  electric  taxi-cab  service  in 
the  United  States,  and  quite  a  number  of  these  public  vehicles 
are  in  operation  in  other  western  cities,  but  they  have  not  yet 
appeared  on  the  streets  of  New  York.  An  exhibit  of  elec- 
trically-operated trucks  will  be  a  feature  of  the  New  Y'ork 
Electrical  Show,  which  is  to  be  held  in  the  Grand  Central 
Palace  from  September  28th  to  October  7th. — Hcuter's  Trade 
Service  (New  Y'ork). 

Rearing  Chickens  Electrically. — Labour-saving  devices  on 
the  farm  are  among  the  most  important  contributions  which 
electricity  has  made  towards  rural  progress.  At  least  10,000 
farms,  says  the  New  York  Sun,  will  be  supplied  with  electric 
light  and  power  when  the  plant  now  being  constructed  b,\' 
the  Ontario  Government  is  completed,  and  in  this  connection 
the  following  account  which  the  Journal  of  Electricity  gives 
of  the  practical  elimination  of  all  human  labour,  and  the 
efficient  accomplishment  of  a  task  that  formerly  could  only  be 
undertaken  on  a  much  smaller  scale,  and  with  infinite 
trouble,  is  therefore  of  interest.  The  chicken-brooding  plant 
owned  by  Mr.  .1.  W.  iJobbins  of  Sebastopol,  California,  is 
said  to  be  one  of  the  largest  and  most  modern  in  the  world, 
and  is  so  conveniently  arranged  that  the  services  of  only  one 
man  are  required  to  raise  and  handle  thou-sands  of  chickens. 
The  electrical  features  of  these  modern  chicken  brooders 
have  contributed  so  much  to  their  .success  that  a  new  field 
has  been  opened  up  for  further  practical  application  of  elec 
trical  appliances.  The  large  number  of  Mazda  lamps  iogether 
with  the  heaters  and  motors  make  up  a  combined  load  which 
is  well  worth  while,  and  extends  over  a  period  of  approxi- 
niatelv  nine  months,  beginning  in  the  latter  part  of  SeptemlHi 
and  extending  into  .lune. 

At  the  present  time  Mr.  Dobbins  hns  four  brooder  houses. 
One  takes  care  of  4,0f)0  chickens.  The  other  three  houBes 
are  each  capable  of  handhng  1,.500  chickens. 

The  usual  principle  of  brooders  is  to  set  the  heater  at 
a  central  point  and  place  the  chickens  about  it,  or  to  set  it  in 
a  long  line  brooder  and  have  the  chickens  run  in  or  out  on 
one  side.  These  methods,  according  to  Mr.  Dobbins,  arc 
unscientific  in  that  they  do  not  radiate  the  heat  so  as  to  cov<t 
all  the  chickens  at  one  time  with  an  even  and  uniform  temper 
ature.  The  new  principle  which  he  has  worked  out  reverses 
this  old  method,  and  it  completely  surrounds  the  chickens 
with  the  heat. 

.\11  the  brooders  are  constructed  in  a  rectangular  form,  with 
a  well  hole  in  the  centre,  which  is  surrounded  with  a  double 


coil  of  hot  water  circulating  pipes  placed  under  a  board  cover- 
ing all  around  it.  Around  the  outside  of  the  brooder  is  a 
fringed  billiard  cloth.  The  well  has  a  cover  which  can  be 
raised  or  lowered,  and  a  ventilator  in  the  apex  coutrolled  by 
a.  thermostat.  When  the  chicks  are  put  in  at  the  start  they 
are  kept  in  the  well  space  during  the  entire  (irst  day.  The 
next  day  they  are  allowed  a  three-foot  space  all  round  the 
brooder,  which  is  enlarged  day  by  day  as  they  grow  old'et. 
'I'he  feeding  during  the  first  two  days  is  done  in  the  well. 
Each  brooder  has  an  independent  hot  water  circulating  system, 
heated  by  the  latest  2-k\V  electrical  heaters  which  have  been 
developed  by  the  Edison  Electric  .\ppliance  Co.  They  are 
all  equipped  with  thermostats  which  maintain  a  remarkable 
evenness  of  temperature  in  the  brooders. 

Putting  the  chicks  to  bed  at  night  has  al\\ays  been  a  prob- 
lem, but  this  difficulty  has  been  overcome  in  a  very  novel  and 
simple  manner.  Lights  have  been  placed  around  the  inside  of 
each  brooder  well.  When  the  time  comes  to  put  the  chicks  to 
bed,  the  attendant  simply  turns  off  all  the  lights  except  those  m 
the  brooder.  Since  chicks  do  not  like  to  be  running  around  in 
the  dark  they  immediately  flock  into  the  brooder  where  the 
light  is,  and  in  a  few  minutes  the  lights  can  be  turned  out  and 
all  the  chickens  will  be  in  the  brooder.  Each  of  the  buildings 
is  thoroughly  lighted  so  that  the  houses  can  be  brilliantly 
illuminated  in  the  morning  and  late  afternoon  in  order  that 
the  chicks  can  be  kept  busy  15  hours  a  day.  There  are  11.") 
40-watt  lights  in  the  four  buildings. 

The  drinking  water  is  supplied  by  new  principle  fountains. 
They  are  designed  to  furnish  fresh  running  water  constantly, 
and  at  the  same  time  are  automatically  self-cleaning.  Each 
fountain  is  equipped  with  electric  lights  for  night  use.  The 
lights  illuminate  the  rippling  surface  of  the  water  and  the 
chicks  will  drink  where  otherwise  they  would  not.  Other  con- 
veniences, such  as  blinds  for  the  windows,  automatic  feeders, 
and  so  forth,  are  all  worked  out  so  that  the  routine  involves 
.    a  minimum  amount  of  time  and  labour. 

The  water  supply  is  taken  care  of  by  a  5-h.p.  motor  con- 
trolled by  a  float  switch.  This  automatically  furnishes  an 
abundance  of  water  at  all  times.  Another  motor  is  used  for 
the  feed  cutter.  Vacuum  cleaners  are  used  to  pick  up  all 
straw,  dust  and  dry  droppings.  Each  house  is  supplied  with 
a  stationary  motor-driven  spraying  pump  and  whitewashing 
apparatus  equipped  with  a  sufficient  length  of  hose  to  reach 
every  crevice  both  inside  and  outside  the  building. 

The  electric  control  of  the  whole  plant  is  most  thorough 
and  complete.  .\11  human  agencies  are  eliminated  wherever 
possible.  An  electric  bell  system  is  .so  arranged  that  an  alarm 
is  sounded  if  the  heat  or  lighting  fails  at  any  time. 

Offhand,  one  might  think  that  this  would  be  a  very  expen- 
sive system  to  operate,  but  .'such  is  not  the  case.  Any  other 
system  would  require  more  help  in  addition  to  the  maintenance 
of  some  other  class  of  heating  and  lighting.  The  plant  has 
shown  a  remarkable  record  for  percentage  of  chickens  raised. 
It  has  been  so  satisfactory  that  the  owner  is  planning  another 
larger  and  more  elaborate  building.  The  electrical  equipirient 
and  the  circulating  water  system  were  furnished  and  installed 
by  the  .T.  L.  Bone  Co. 

Carbon  Monoxide  in  Gas. — The  Deparlmenlal  Committee 
appointed  by  the  Board  of  Ti'ade  in  January  "  to  inquire  into 
the  question  whether  it  is  necessary  or  desirable  to  prescribe 
any  limitations  of  the  proportion  of  carbon  monoxide  which 
may  be  supplied  in  gas  used  for  domestic  purposes  "  has  issuca 
its  report,  which  states  that  on  the  balance,  of  advantage  to  the 
public,  it  is  not  necessary  or  desirable  to  prescribe  any  limita- 
tions of  the  proiKirtion  of  carbon  monoxide  which  may  be  sup- 
plied in  gas  used  for  domestic  purposes.  The  Committee  sug- 
gests that  it  should  be  made  an  offence  to  supply  any  gas  for 
(lomestic  purposes  which  does  not  possess  the  distinctive 
pungent  smell  of  coal  gas. — The  Times. 

Super=power  Survey  in  the  U.S,A. — The  committee  which 
has  been  organised  to  study  the  need  or  desirability  of  working 
toward  a  super-power  transmission  syst<'iii  in  the  north-west 
States  has  commenced  operations,  and  data  arc  to  be  compiled. 
It  is  not  expected  that  steps  towards  actual  construction  will 
be  taken  for  several  years  as  the  immediate  needs  ot  the 
territory  are  being  satisfactorily  taken  care  of  by  the  existing 
organisations  and  transmission  systems.  Until  the  industrial 
cxpan.sion  exceeds  the  capacities  of  the  present  systems  and 
the  available  minor  power  sites  are  all  developed  there  appears 
unlikely  to  be  any  economic  pressure  ^vhich  will  force  the 
development  of  the  major  power  sites  at  which  energy  can 
Ica.'silily  \>e  developed  only  in  large  blocks.  In  this  territory 
the  j)iimary  basis  for  the  development  of  a  super-power  trans- 
mission system  is  not  the  .saving  of  fuel,  but  the  expansion 
of  industry  and  agriculture  through  the  use  of  the  large  hydro- 
electric resources  as  yet  virtually  untouched" — Electrical 
World. 

Colonial  Research. — The  Committee  on  Research  in  the 
Colonies,  which  was  appointed  by  Lord  Milner  in  November, 
1020,  reports  that  for  the  recruiting  of  scientific  departments 
in  the  Colonies  the  ITniversilies  and  allied  institutions  in  this 
country  can  most  usefully  assist  by  encuuraging  po.st-graduate 
.study  and  by  providing  facilities  in  their  lalioratories  for  the 
training  of  students  in  the  principles  and  mttiiods  of  inde- 
pendent research.  For  the  adequate  development  of  this  post- 
graduate study  all  witnesses  were  of  the  opinion  that  the  in- 
crease of  research  fellowships  or  studentships  would  be  of 
prime  importance. 
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Dransfield's  Special  Voltmeter. — VVitii  reference  to  the 
note  in  our  August  I'Jtli  issue  on  the  subject  of  "  Testing  for 
Phase.  Sequence,"  the  followuiy  brief  description  of  a  device 
(Patent  No.  .5,67l)/ly).  which  was  patented  by  Mr.  H.  S. 
Dransfield  some  years  ago,  might  be  of  interest. 

This  instrument  is  designed  for  use  on  three-phase  circuits, 
mora  particularly  where  potential  transformer.s  are  used  for 
the  purpose  of  energising  meters,  instruments,  relays,  &(r.  In 
appearance  it  is  exactly  similar  to  an  ordinary  voltmeter,  has 
the  usual  type  of  scale,  and  has  three  terminals  marked  A,  li,  c; 
it  may  be  either  of  the  moving-inin,  induction  or  dynamometer 
pattern.  It  is  provided  intiuually  with  two  magneti.sing  coils, 
which  act  on  the  moving  clement,  one  coil  being  in  series  with 
an  inductive  resistance  and  the  other  with  a  non-inductive 
resi.'jtance.  It  is  of  simple  construction  and  of  the  same  relia- 
bility as  an  ordinary  voltmeter,  and  only  requires  the  same 
amount  of  current  for  its  working.  The  accompanying  dia- 
cram  shows  the  connections  as  viewed  from  the  front.  In 
pnictice  it  is  connected  across  the  three  secondary  phases  of 
the  potential  transformer,  and  it  then  performs  the  following 
lunclions  :  — 

I.  It  indicates  the  voltage  of  the  three  phase  circuits.  2. 
It  indicates  when  a  break  occurs  in  the  potential  transformer, 
or  its  connections  and/or  the  failing  of  any  of  the  fuses, 
whether  it  be  a  nigh  or  low  pressure  one.  .3.  It  indicates 
which  fuse  has  blown,  or  the  particular  phase  in  which  the 
break  may  have  occurred.  4.  It  indicates  the  direction  of 
phase-rotation  in  the  potential  transformer  secondary. 

The  indications  are  observed  by  means  of  special  points 
marked  (in  colour)  on  the  scale  .\,  b,  c  and  o,  6,  c.  For  ex- 
ample, in  the  event  of  a  fuse  failing  on  the  high-pressure 
primary  limb  A  of  the  potential  transformer,  the  pointer  of  the 
instrument  immediately  falls  from  its  normal  reading  to  point 
A  on  the  scale,  i.e.,  approximately  70  per  cent,  of  the  normal 
reading.  Similarly,  in  the  case  of  a  fuse  a  on  the  secondary 
side  of  the  potential  tran.sformer.  the  pointer  would  fall  to 
point  a  on  the  scale,  i.e.,  approximately  .50  per  cent,  of  the 
normal  reading;  similarly,  for  faults  on  other  phases  the 
pointer  will  fall  to  other  points,  of  great  diversity,  on  the  scale. 
In  the  event  of  the  phases  being  in  incorrect  order,  the  instru- 
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ment  will  only  read  approximately  57  per  cent,  of  the  normal; 
this  enables  one  to  see  at  a  glance  if.  for  instance,  in  the  case 
where  two  single-phase  transformers  are  used  in  "  open 
delta."  they  are  incorrectly  "  paired,"  or  if  there  should 
happen  to  be  any  cross  connections  in  a  three-phase  potential 
transformer,  or  even  if  the  high-pressure  mains  themselves 
have  been  incorrectly  "  phased  out." 

Undoubtedly  these  indications  are  most  important  where 
integrating  watthour  meters  are  used,  as  in  the  event  of  any 
of  the  above  mentioned  faults  developing,  the  said  meters 
would  immediately  become  inaccurate,  to  a  degree  depending 
on  so  many  factors  (such  as  conditions  of  load,  {xiwer-factor, 
&c.)  that  approximation  and  adjustment  arc  difficult.  This 
instrument  in  such  a  case  gives  a  clear  signal  to  an  observer 
immediately  on  the  fault  taking  place,  thus  enabling  it  to  be 
rectified  with  the  minimum  of  delay.  It  has  also  been  found 
on  several  occasions  that  a  prompt  discovery  of  a  faulty  [wten- 
tial  transformer  winding  has  s;ived  a  complete  "  burn-out  " 
and  eventual  "  short." 

It  is,  therefore,  claimed  that  at  a  very  slight  extra  cost,  tlie 
instrument  acts  as  a  constant  detector  of  faults  that  sooner  or 
later  are  bound  to  occm\  in  addition  to  its  duties  as  an 
ordinary  voltmeter,  which  is  an  indispensable  part  of  the 
equipment  of  switchboards  and  control  gear  of  all  descriptions; 
this  has  been  fully  borne  out  in  practice,  many  of  the  instru- 
ments having  given  satisfactory  service  during  the  last  six 
years. 

Shop  PhotO'prints. — Why  use  the  blueprint  ?  Pen'- 
haps  the  experience  of  the  writer,  not  on  a  large  scale  but 
on  a  scale  big  enough  to  give  an  idea  of  possibilities,  would 
interest.  The  outfit  includes  a  1-plate  camera  and  a  simple 
enlarging  apparatus  adapted  to  u.se  the  camera  as  a  projector. 
The  plates  cost  a  few  pence  a  time;  cheap  bromide  papers 
12  in.  by  8  in. — Id.  or  so.  .\dding  cost  of  chemicals,  each 
12  in.  by  8  in.  print  will  be  worth  when  finished  about  fid. 
You  cannot  reckon  the  plate,  for  that  will  last  till  the  job 
expires,  maybe  years  hence,  and  dozens  of  prints  have  been 
made  therefrom.  With  accurate  focusing  the  i-plate  will 
enlarge  to  more  than  12  in.  by  8  in.  if  bigger  prints  are  needed 
and  give  good  enough  results. 

What  do  you  save?  Ti-acing.  for  the  drawing  need  only 
be  well  pencilled  in.  Ee-tracing,  for  the  drawing  need  not 
be  disturbed  till  you  break  the  i>late.  provided  yon  do  not  get 
a  careless  boy  on  the  job ;  that  is  a  matter  of  organisation 
only. 


What  lio  you  get'.'  Clear  prints  free  from  tpiders'  webs 
hiding  important  figures  perhaps,  or  making  3s  into  5s  and 
scrapping  work.  Black  lines  on  white,  easier  to  read  and  lees 
trying  to  the  vision  than  white  on  a  dirty  brown  or  blue. 

C(*nsistent  results  can  be  obtained  after  a  little  experimenta- 
tion, for  all  processes  can  be  regulated  by  time  and  tempera- 
ture methods.  The  aim  should  be  to  get  the  biggest  possible 
contrast  at  all  steps.— F.  W.  Shaw,  in  the  American  .\tachini»f. 

An  Electric  Vitreous  Enamel  Furnace. — \  two-compari- 
ment  electric  furnace  for  baking  \-itreous  enamel  on  resistance 
tubes  has  recently  been  in.>-talled  at  the  Schenectady  works 
of  the  General  filectric  Co. 

The  furnace  is  divided  by  a  door  which  can  be  raised'  or 
lowered  when  a  batch  of  tubes  is  to  be  transferred  from  one 
compartment  to  the  other.  ITiese  tubes  con.si.st  of  a  grooved 
porcelain  body,  wound  with  resistance  wire;  the  enamel  is 
placed  over  this  winding.  The  front  compartment  of  the  fur- 
nace is  used  as  a  pre-heater,  where  the  tubes  are  held  at  a 
temperature  of  570  deg.  P.  for  six  minutes.  This  is  necessary, 
because  if  the  body  of  the  tube  is  subjected  to  too  hign  an 
initial  temperature,  it  will  crack.  Tlie  connected  load  on  this 
compartment  is  9  kW  and  the  temperature  is  automatically 
lontrolled  by  means  of  a  thermostat.  When  preheating  is 
accomplished,  the  work  is  moved  into  the  second  or  baking 
compartment  by  raising  the  door  between  the  two  compart- 
ments. In  this  compartment  it  is  subjected  to  a  temperature 
of  1,6.50  deg.  F.  for  six  minutes,  emerging  from  it  in  a  finished 
state.  The  connected  load  in  the  compartment  is  il  k\\ ,  and 
the  temperature  is  also  automatically  controlled  by  means  of 
a   thermostat. 

This  furnace  has  not  only  saved  time  and  door  space,  but 
has  improved  the  quality  of  the  finished  product  ana  has 
reduced  the  percentage  of  defective  tubes  from  20  per  cent. 
to  less  than  1  per  cent. 

Some  interesting  comparisons  have  been  obtained  with  this 
furnace  and  an  oil-fired  furnace  which  it  replaced.  Working 
on  two  diti'erent  classes  of  material — viz..  push  buttons  and 
resistance  tubes — it  was  found  that  the  kWh  per  lb.  of  push 
buttons  was  1.87,  and  the  cost  per  lb  was  $0.(»23.  For  resist- 
ance tubes,  the  kWh  per  lb.  was  0..541,  and  the  cost  per  lb 
$0,006.  The  cost  per  hour  of  operating  the  oil  furnace  was 
73  cents,  since  it  consumed  6  gallons  of  oil  costing  12  cents 
jier  gallon.  Tlie  cost  over  the  same  period  with  electric  heat 
was  41  cents,  or  a  saving  of  31  cents  per  hour  in  favour  of  the 
electric.  It  is  estimated  that  production  has  also  been  in- 
creased approximately  50  per  cent. — Chem.  and  Met.  Engineer- 
ing. 

Service  Notes. — Commander    H.    E.    H.    Spencer-Cooper, 

M.V.U.,  has  been  appointed  to  the  light  cruiser  Raleigh,  flag- 
ship of  the  North  .\merica  and  West  Indies  Station,  for  wire- 
less duties,  on  the  Commander-in-Chief  (Vice-Admiral  Sir 
William  Pagenham,  K.C'.B.)  hoisting  his  flag.  A  commis- 
sioned  or  warrant  electrician  for  service  with  the  Australian 
Navy  is  required  for  a  period  of  two  years.  The  electrician  so 
chosen  will  be  in  all  respects  in  the  same  position  as  if  serving 
in  the  Koyal  Navy,  in  which  he  will  take  his  turn  of  promo- 
tion. Lieut.  J.  E.  Parnall,  from  the  Tyne  Electrical  Engineers, 
has  lieen  posted  in  the  same  rank  to  the  Regimental  list  of 
the  Territorial  Reserve. 

The  Minister  of  Transport. — Sir  Eric  Geddgs  has  left 
jjondon  for  Scotland,  and  the  consequent  rearrangement  of 
duties  will,  it  is  expected,  lead  soon  to  the  appointment  of  Mr. 
.\rthnr  Neal  as  Minister  of  Ti-ansport  in  succession  to  Sir  Eric. 
Mr.  Neal,  who  is  nominally  Parliament^ary  Secretary  to  the 
Ministry,  is  already  virtually  the  Minister  in  charge.  In  lims 
the  Ministry  is  destined  by  the  Ciovermnent  to  become  a 
department  of  the  Board  of  Trade,  but  for  the  present  its  status 
as  a  Ministry  is  determined  by  Act  of  Parliament. 

Radium    in    Czecho=Slovakia. — In    order    to    increase    the 

annual  output  of  ladiuni  in  the  country,  which  at  present  is 
only  line  gramme,  the  C/ei'ho-Slovak  Government  has  granted 
twelve  million  crowns  for  the  technical  improvement  and  en- 
largement of  the  mines.  Tlie  annual  output  is  expected  as  a 
result  of  these  developments  to  reach  four  grammes,  of  which 
1.2  grammes  will  be  used  for  educational  puriH>.«es  and  O.S 
gramme  for  medicinal  purposes  in  Czecho-Slovakia  itself.  The 
remainder  will  be  lent  to  foreign  countries.— fic»ifr's  Trade 
Service  (Prague). 

Defence  of  "  Straphanging." — It  is  considered,  .states  the 
Miirniiiii  Pout,  that  straphanging  is  a  necessary  evil  in  the  pre- 
.sent  conditions  of  London  traftic.  It  bad  l^en  imagined  that 
the  time  was  approaching  when  there  would  be  sufficient  roll- 
ing stock  to  carry  all  pa.ssengers  with  comfort,  but  the  autho- 
rities catering  for  tliis  public  need  cannot  fulfil  this  expecta- 
tion, and  are  urging  the  necessity  for  permitting  '"  strap- 
hanging  "  as  a  jKnmanent  feature  of  travel  in  Loudon.  The 
views  of  the  traffic  authorities  were  voiced  by  Messrs.  II.  E. 
Plain.  .\.  Ij.  C.  Fell,  and  .-V.  V.  Mason  on  .\ugust  31st.  when 
the  .Assistant  Commissioner  of  Police  received  them  at  Scotland 
Yard.  It  was  jKiinted  out  that  congestion  in  some  of  the  prin- 
<-ipal  City  streets  would  be  still  further  increased  by  the  aboli- 
tion of  "  straphanging."  and  the  public  seriously  inconveni- 
enced. The  .\ssist,int  Commissioner  of  Police  promised  that 
careful  consideration  would  be  given  their  representations. 
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OUR     PERSONAL     COLUMN. 

Ths  Editor!  inrite  electrical  engiiteerg.  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industrti. 
alto  electric  tramicay  and  railxcay  officials,  to  keep  readers  of  the 
UI^CTRIC^L  Review  posted  as  to  their  movements. 


The  marriage  took  place  at  Chapel  Street  Wesleyan  Church, 
l.uton,  ou  August  2'ind,  of  Mr.  J.  E.  Burrows,  techukal 
ropresentative  of  Gent  iV'  Co.,  Ltd.,  electrical  engineers,  of 
Leicester  and  London,  and  Miss  Ida  Maud  Bennett,  only 
(laufjhtt'r  of  Mrs.  Bennett,  of  Napier  Road,  Luton. 

Messrs.  .lohn  Stt^rling  &  Co.,  of  0(5,  Victoria  Street, 
state  that  they  are  no  longer  acting  as  consulting  engineers 
for  the  Bourne   End  &  District   Electricity  Coi'poration. 

Obituary. — We  r<?_!<ret  to  iearn  of  the  death  of  Mr. 
Pet<?r  Cooper  Hewitt,  which  occurred  at  Neuilly  on  August 
•i.")th.  Mr.  Hewitt  was  the  son  of  A.  S.  Hewitt,  a  former 
mayor  of  Kew  York,  and  a  member  of  Congress;  his  mother 
"as  the  daughter  of  Peter  Cooper,  a  well-known  American 
philanthropist.  Peter  Cooper  Hewitt  was  educated  at  the 
Stevens  Institute  of  Technology.  Hoboken,  and  at  Columbia 
1  niversity,  and  having  inherited  a  large  fortune  from  his 
parents,  he  devot<?d  his  life  to  .scientific  research  in  several 
directions,  achieving  an  international  reputation. 

Although  he  was  perhaps  best  known  in  Europe  in  connec- 
tion with  the  development  and  application  of  mercury 
vapour  apparatus — the  Cooper  Hewitt  lamp  and  the  arc 
rectifier  for  the  conversion  of  alternating  to  direct  current — 
for  the  manufacture  and  sale  of  which  he  founded,  in  col- 
laboration with  Mr.  George  Westinghouse,  the  Cooper  Hewitt 
Electric  Company  of  New  York  and  the  Hewittic  Electric 
Company  of  London,  yet  he  was  a  contributor  to  scientific 
discovery  in  a  diversity  of  fields  from  wireless  telegraphy  and 
telephony,  to  a  special  process  for  the  electrical  welding  of 
st<'el.  In  191-13  the  degree  of  Honorary  Doctor  of  Science  was 
conferred  on  him  by  Columbia  University.  He  was  at  the  head 
of  mining,  railway,  and  philanthropic  societies,  and  associated 
with  many  organisations  for  the  encouragement  of  Art.  He 
was  only  60  years  of  age  at  the  time  of  his  death. 

Mr.  J.  Swift. — The  death  has  occurred  at  Helsby  of  Mr. 
.Joseph  Swift,  one  of  the  oldest  employes  of  the  British  In- 
sulat^ed  &  Helsby  Cables,  Ltd.,  by  whom  he  had  been  em- 
ployed for  33  years,  occupying  the  position  of  chief  of  the 
st.ores  department. 

Will. — ^The  late  Sir  .T.^mes  Pender,  chairman  of  the  Aron 
Electricity  Meter  Co.,  Ltd.,  and  of  the  Direct  United  States 
Cable  Co..  Ltd.,  and  a  director  of  the  Electric  Con.struction 
Co..  the  Globe  Telegraph  &  TYust  Co..  and  the  Tele- 
graph  Construction  &   Maintenance  Co.,  left  f 44, .5.5.5. 


NEW     COMPANY     REGISTERED. 


Jones  &   Pordes,  Ltd.   (176,414). — Private  company.     Re- 

RislerPd  .August  22nd.  Capital,  £1.000  in  £1  shares.  To  adopt  an  agreement 
with  A.  E.  Jones  and  M.  Pordes,  unil  to  <Mrrv  on  the  business  of  manufacturers 
o(  .l.-ctrical  batteries,  accumulators,  dry  c»-lls  for  bells  and  batteries,  electric 
pocket  lamp  cases.  lighters,  and  electric  novelties  of  all  kinds,  motor  and 
cxcle  accessories,  metal  press  work,  nickel  platers  and  gilders,  &:c.  The 
permanent  directors  are  :  A.  E.  Jones,  "i'avislock  Residential  Club,  38,  Tavis- 
tock Square.  W.C;  M.  Pordes,  6,  Stanley  Read,  Broadstairs.  Qualification: 
£.'i.  Secretary:  M.  Pordes.  Registered  office:  8.  Crawford  Passage,  Farrini^- 
don   Road.   E'.C.  1. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Johnson  &  Phillips,  Ltd. — Lanil  rcf^istrv  charge  on  certain 

lands  and  prcmis.s  in  Charlton,  dated  July  29th  (supplemental  to  trust  dce.l 
dated  July  1st,  1921,  securing  £350,000  first  mortg.ige  debenture  stock).  Trus- 
tees :  Law  Debenture  Corporation,  Ltd.,  and  London  General  Investment 
Trust,    Ltd. 

McWhittaker,   Ltd.— Debentures  dated  August  5th,  1921, 

to  secure  £400  charged  on  the  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital.  Holder  :  .\.  McWhittaker,  48,  Quccns- 
liorougli   Terrace.   Bayswater,   W. 

Morrell  Export  Co.,  Ltd. — Debenture  dated  August  17tli, 

1921,  t,,  secure  £4,000,  charged  on  the  company's  undertaking  and  propcrlv, 
pres.nt  and  future,  including  uncalled  ■  apital.  Holder:  A.  Green,  M.P.,  The 
Knoll,  Old   Normanlon,   Derby. 

Elv  Gas  &  Electricity  Co.,  Ltd. — Satisfaction  to  the  ex- 
tent nt  e.V)U  on  June  ISlh.  IMl.  ol  debentures  dated  October  1st,  1908,  securing 
£3.400 

Malleable  Fittini^s,  Ltd.— Debenture  dated  July  28th,  1921. 

to  -tccuf  £Vm,  charge<l  on  the  company's  undert.iking  and  property,  present 
and  future,  including  unr.illed  capital.  Holder:  J.  T.  Forrester,  65,  Stanir  v 
Road.   Ilounslow. 

British  Illuminated  Sign  Co.,  Ltd. — Issue  on  August  17th, 

1921,  ol    £1.000  dcb-ntur.s.   part   ol    a    scries  already   registered. 

Sloan  Electrical  Co.',  Ltd.  (61,528).— Return  dated  August 

I7th.  1921.  Capital.  £l/l.ll()0  in  £1  shares  (10.000  preference  and  .W.OOO  ordi. 
nary):  .'i.OOO  preference  an.l  40.(K)0  ordinary  shares  taken  up;  £38.300  paid; 
£6..'i00    considered    as   paid.     .Mortgages   and    charges  :    Nil. 

South  American  Light  &  Power  Co.,  Ltd.  (74,446).— Re- 
turn dated  August  8th.  irt21.  C.ipital.  £200.000  in  £1  shares;  ISO.OOO  share'; 
taken  up;  £130,<J<)r  paid;  £4'),!i;iri  ...nsidered  ns  paid.  Mortgages  and  charges: 
£136.400. 

United  Electric  Tramways  of  Montevideo,  Ltd.  (80,4.56). 

—Return  dated  June  30th.  1921.  Capital.  £1,000.000  in  £5  shares  (100,000 
preference  and  100,000  ordinary);  all  shares  taken  uo:  £295,105  paid;  £704,895 
considered   as  paid.    Mortgages  and   charges  :   £930.275. 


Brush  Electrical  Engineering  Co.,  Ltd.  (29,533) .-Return 

dated  Mav  -Jard,  1921.  C.i|iital.  £600,000  in  £1  shares;  458.5(>3  shares  taken 
up;  £-29().tl41  l.".s.  paid;  £1C1.175  considered  as  paid;  £,"i4()  as.  remains  in 
arrears.     .Morta.igcs  :ind  charges:    f3'25,581    18s. 

W.  H.  A.  Robertson  &  Co.,  Ltd.  (95,906).— Return  dated 

June  lith.  1921.  Capital,  £36,000  in  £10  shares  (600  ordinary  and  3,000  pre- 
lerence);  600  ordinary  and  2,177  preference  shares  taken  up;  £25.620  paid 
(being  £5  per  share  on  430  preference  and  £10  on  1,747  preference  and  60U 
ordinary).     Mortgages    and    charges  :    Nil. 

British  Electric  Transformer  Co.,  Ltd.  (76, ,351c). —Return 

dated  M.iv  l;!th.  1:121,  I  ipiul,  il.tXH-I.OOO  in  il  shares  (3U0.0110  preference 
..ml  ■OO.WK)  iir.lin:ir>  I,  :l(Kl,lllKl  |,ief,  runce  and  325,000  ordinary  sh.M es  taken  up- 
«39,821    paid;    iSi.lTJ  tuiisi.lcrcd    as  paid.     Mortgages   and    th:irues  :    Nil. 

Ilfracombe  Electric  Light  &  Power  Co.,  Ltd.  (71,378).— 

Return  dated  June  2-th,  1921.  Capital,  £15.000  in  £5  shares;  77  shares  taken 
up;  £385   paid.     Mortgages    ;ind  charges:    Nil. 

United  River  Plate  Telephone  Co.,  Ltd.  (23,654).— Return 

d:.ted  June  'JSth,  Uttl.  C.pii.d,  iJ.itxl.OOO  in  fj  sh:ire»  (324.000  ordinary, 
4«,OU0  preference,  and  136.1HH)  unissued);  .124,000  ordinary  and  40,000  prefer- 
ence shares  taken  up;  £1,740,000  p.iid.  iSO.OOO  considered'as  paid.  Mortgages 
and   charges  :   £300,000. 

British  Mica  Co.,   Ltd.— Mortgage  dated  July  30th,  1921, 

to  secure  £650,  charged  on  15,  Cardington  Road,  Bedford.  Holder:  J.  H. 
Howard,  Clapham  Park,   Beds. 

S.  Gillatt  &  Co.,  Ltd.— Debenture  dated  July  17th,  1921,  to 

secure  £4,000,  charged  on  company's  undertaking  and  property,  including 
uncalled  capital.  Holders  :'  Albert  Lee  S:  Co.,  Ltd.,  8  and  'J,  N«w  Zealand 
Avenue,  E.C. 

Edison    Swan    Electric    Co.,    Ltd. — Mortgage  on    certain 

lands  and  buildings  in  Ponders  End  and  Winchmore  Hill,  dated  August  24lh, 
1921,  to  secure  all  moneys  due  or  to  become  due  from  company  to  Coutts  &  Co. 

D.  and  J.  Hill,  Ltd.— Debenture  dated  July  25th,  1921,  to 

secure  £1,000,  charged  on  the  company's  property,  present  and  future,  in- 
cluding uncalled  capital.  Holders  :  Smart  Ad.  Service  Agency,  Ltd.,  3,  Ave 
.Maria  Lane,  E.C. 

Rose   Bros.    Electrical    Co,,    Ltd.— Particulars   of  .£3,000 

debentures  authorised  August  5th,  1921,  whole  amount  issued;  charged  on  tht 
company's  undertaking  and  property,  present  and  future,  including  uncalled 
capital.- 


CITY    NOTES. 


Senatore  G.  Marconi  presided  at  the  an 
nual  general  meeting  at  the  Connaught 
Rooms,  London,  on  .Vugust  24th.    In  deal- 


Marconi's 
Wireless 

Co     Ltd  ■''^^   with  the  balance   sheet,   he  said   that 


the  general  reserve  account  figured  at 
£4,001.368,  which  represented  a  very  considerable  increase  in 
consequence  of  the  premiums  from  shares  having  been  trans- 
ferred to  that  account.  Having  regard  to  the  very  large 
amount  which  now  stood  to  the  ci'edit  of  this  reserve  account, 
they  had  not  thought  it  necessary  to  make  any  provision  for 
the  big  sum  which  they  had  invested  in  Russia,  amounting  to 
£375,000,  but  which  they  hoped  they  would  not  lose,  nor  in 
respect  of  the  considerable  advances  which  they  had  made 
to  several  of  their  associated  companies  during  a  time  of  great 
stress.  They  had  every  reason  to  hope  that  all  these  moneys 
would  be  not  only  recovered  but  productive  of  profitable 
results  so  soon  as  they  might  see  the  much  hoped-for  improve- 
ment in  the  trade  of  the  world.  Sundry  debtors,  debit  balances 
and  expenditure  on  foreign  developments  was  some  £5(1, 251' 
more  than  it  was  in  the  preceding  year,  due  to  a  number  of 
matters  which  were  under  way,  and  from  which  results 
should  be  obtained  in  the  future.  Stock  also  showed  an 
increase,  amounting  to  some  £166,000  in  round  figures,  repre- 
senting largely  material  which  had  not  been  invoiced  at  the 
end  of  the  year.  Approximately  £51.000  had  been  added  to 
freehold  and  leasehold  property  at  home  and  abroad,  and 
about  £94,000  was  expended  during  the  year  on  long-distance 
stations  and  plant.  Shares  in  associated  companies  und  patent' 
stood  in  the  accounts  as  shown  at  their  cost  price.  'They 
were  represented  by  £2,941,517,  an  increase  of  approximately 
£1,018,000  during  the  year.  The  .shares  were  of  ;i  ii;ir  vahie 
of  £3,488,847,  from  which  they  hoped  to  see  a  steadily  increas- 
ing revenue.  Turning  to  the  profit  and  loss  account  (which 
showed  ail  actual  balance  for  the  year,  of  .£297,682),  he  said 
the  balance  of  contracts  and  sales,  traffic  and  trading  accounts 
which  represented  the  gross  profit,  was  only  £.563,314.  a.s 
compared  with  .£940.997  in  the  jircceding  year,  which  in  part 
accounted  for  the  reduced  profit,  which  w;is  due  to  many 
circumstances.  During  19'20  they  experienced  a  very  serious 
depreciation  in  mo.st  foreign  currencies,  which  had  the  effect 
very  naturally  of  impeding  the  commerce  of  the  world.  The 
buying  power  of  all  Governments  was  greatly  reduced,  and 
nothing  but  what  was  immediately  essential  was  contracted 
for.  In  the  second  plaee.  the  business  which  they  did  carry 
through  in  many  countries  showed  sub.stantially  reduced 
profits  in  conseipience  of  the  fall  in  value  of  currencies,  which 
were  practically  at  their  worst  on  December  .31st  last,  when 
they  clo.sod  their  accounts  for  the  year,  but  a  substaiitia! 
improvement  hail  now  taken  place,  and  in  the  course  of  time 
they  looked  forward  to  further  appreciation.  'Hicre  were  also 
other  disadvantages  which  their  luisinoss  had  been  under  as 
a  direct  consequence  of  the  w;ir.  It  was  for  tbe.ae  reasons 
and  others  that  the.  directors  had  resolved  tliat  it  was  best 
in  the  interests  of  the  shareholders  only  to  recommend  a  final 
dividend  of  10  jier  cent,  on  the  ordinary  shares  and  5  per 
cent,  on  the  preference  sh;ires.  carrying  forward  to  the  next 
account  £830.567,  and  so  preserve  the  cash  resources  of  the 
company,  which  would  enable  them  to  take  advantage  of 
opportunities  which  might  not  recur.    During  the  past  twelve 
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months  research,  experimental  work,  and  technical  demons- 
trations represented  an  e.xpcnditure  o£  approximately  £64,000, 
plus  a  very  substantial  sum  tor  patent  lees.  The  nation  had 
enjoyed  the  bcnetit  of  ail  this  work  and  outlay  year  alter 
year,  but  nothing  yet  had  been  received  from  the  Government 
on  the  credit  side  of  the  account.  All  this  was  yet  to  come. 
They  were  doing  their  utmost  to  obtain  settlements  in  respect 
of  tuese  matters,  but  they  had  to  go  by  stages,  and  progress 
was  extremely  slow.  Subject  to  satisfactory  arrangements 
with  tlie  i'ost  Office,  they  hoped,  in  the  near  future,  to  create 
telephonic  services  with  several  foreign  countries,  and  provided 
Ihey  had  the  opportunity,  as  they  hoped  to  have,  of  creating 
a  wireless  telegraphic  service  between  here  and  Australia, 
it  was  quite  within  the  realms  of  possibility  that  having  the 
means  of  experimenting  with  their  telegraphic  stations  they 
might  thereafter  supply  Mr.  iiughes  with  a  telephonic  means 
of  communication  with  this  country  besides  the  direct  wire- 
less telegraphic  service;  but  the  one  must  exist  before  there 
was  a  possibility  of  the  other.  Considerable  progress  had  been 
made  in  the  perfecting  of  wireless  telephones  and  the  employ- 
ment of  them  in  aeroplanes  plying  between  this  country  and 
the  Continent.  The  whole  of  the  British  aeroplanes  flying 
on  the  London-Paris  route  had  been  equipped  with  their 
system,  and  were  giving  most  e.xcellent  service.  There  had 
been  a  certain  amount  of  infringement  of  their  patents  in 
recent  times  which  they  had  stopped  in  part  and  were  taking 
steps  to  arrest  entirely.  They  could  not  afford  either  the 
expenditure  in  research  or  patent  fees  and  allow  others  to 
reap  the  benefits  therefrom.  Towards  the  end  of  last  year 
they  erected  a  temporary  station  in  record  time  in  Switzerland 
at  Geneva  for  the  purpose  of  conducting  the  Press  service  for 
the  first  Conference  of  the  League  of  Kations.  So  satisfactory 
Vv'ere  the  results  of  this  demonstration  that  the  Swiss  Federal 
Government  had  granted  to  the  company  a  concession  for  i5 
years  for  the  erection  and  maintenance  of  a  wireless  station 
m  Switzerland  to  conduct  international  telegraph  services. 
As  that  station  could  not  be  completed  in  time  for  the  second 
meeting  of  the  League  of  Nations  to  be  held  shortly  the  tem- 
porary station  was  being  re-erected  to  conduct  the  Press  ser- 
\ice.  The  reasons  advanced  by  the  Swiss  Government  for 
granting  that  concession  were  that  they  had  neither  the  know- 
ledge nor  the  experience  necessary  to  enable  them  to  embark 
upon  such  an  enterprise.  They  considered  that  by  entrustuig 
the  work  to  a  private  organisation  with  full  experience  they 
would  best  serve  the  interests  of  their  country.  The  company 
had  taken  over  the  administration  of  the  postal  and  telegrapn 
services,  both  wired  and  wireless,  of  the  Republic  of  Peru ; 
and  in  other  countries  in  Europe  and  elsewhere  they  had  a 
number  of  negotiations  pending,  and  in  some  cases  on  the 
|)oint  of  completion.  In  Canada  they  were  looking  forward 
to  developments  of  an  important  nature. 

Mr.  Godfrey  C.  Isaacs  seconded,  and  the  resolution  was 
carried  unanimously. 

k  shareholder  said  that  a  few  years  ago  they  heard  some- 
thing of  the  Chinese  business,  but  they  had  heard  nothing  of 
it  that  day.  As  he  understood  the  matter,  they  were  to  have 
a  monopoly  of  wireless  telegraphy  in  China.  TTie  American 
Government  stepped  in  and  raised  some  objection  to  a  mono- 
poly to  any  other  company.  He  would  like  to  know  what 
the  position  of  this  company  was  in   China. 

Mr.  Godfrey  C.  Isaacs  said  they  did  enter  into  an  agreement 
with  the  Chinese  Cjovermnent  under  which  they  agreed  to 
join  with  them  in  the  formation  of  a  Charter  in  Chin_a  for 
the  conduct  of  wireless  telegraphy  work  throughout  China. 
Ihe  Chinese  Government  were  to  have  half  the  interest  in 
the  company,  and  the  company  was  to  be  given  the  othej- 
half  for  the  benefit  of  its  patents  and  its  guidance  and 
assistance  in  the  work  which  was  to  be  done.  An  American 
company  subsequently  obtained  the  right  to  construct  a  station 
ill  China.  The  company  had  protested,  and  the  British 
Government  had  given  it  all  the  support  possible.  Tlie 
matter  had  not  been  finally  dispn.scd  of.  But  independently 
of  that,  the  company  was  building  three  stations  in  China, 
the  contract  for  which  was  entered  into  prior  to  the  creation 
of  the  Chinese  National  Company. 

The  half-yearly  meeting  of  the  Tyneside 
Tyneside  Trains     Ti-aiuways  and  Ti-amroads  Co.  was  held  on 
ways  and  Tram=    August  30th  at  Ncwcastle-on-lVne.    Dr.  .T. 
roads  Co.  T.   Merz,  who  juvsided,  said  it  was  rather 

remarkable  that  they  were  able  to  pay  a 
dividend  at  all.  It  was  the  smallest  paid  for  some  time,  but 
I  onsidering  the  difficult  times  the  company  had  gone  through, 
the  position  was  satisfactory.  Tlie  reserve  fund  now  stood  at 
i'38.fi98,  which  was  less  than  the  figure  of  12  months  ago. 
Tliat  was  due  to  taking  out  of  reserve  some  ±''2.00()  for  the  im- 
provement of  the  permanent  way.  Tliis  improvement  was  a 
"necial  welding  process  which  they  were  now  carrying  out. 
The  decrease  in  the  amount  available  for  dividend  was  £3,200. 
which  would  be  met  by  carrying  to  reserve  £1,000  le.is.  carry- 
ing forward  £870  less,  and  payitig  £1,339  less  in  dividends. 
The  report  was  adopted. 

Thj   Triphasc    {Nnrd   Lvmicrc).—The   re- 
French  port  stated  that  the  rise  in  coal  prices,  raw 
Companies.        materials,  and    wages    which    marked    the 
year  1920  had  weighed  heavily  on  the  ta.<ik 
of  balancing  cost  of  working,  maintenance  and  first  establish- 
ment.    In  the  department  of  the  Seine  negotiations  with  the 
communes  were  being  continued,  without,  however,  leading  to 
satiBfactory  results.    In  Seine-et-Oise  more  had  been  achieved. 


and  the  sanction  of  the  AdministratioQ  only  was  awaited. 
Various  legal  steps  had.  however,  to  be  resorted  to.  .\fter 
deductions  for  depreciation,  the  accounts  for  1920  showed  a 
profit  of  2.0yi,70«  fr..  v.hich,  with  the  carry  over  of  1919. 
made  a  total  of  2,184,926  fr.,  from  which  a  dividend  of  30  fr. 
per  share  was  declared,  payable  from  June  30th,  less  taxes. 

Under  the  style  of  (Jioupemcnt  des  Compagnicn  d'Energic 
Elccliiquc  el  d'lulairage  da  Sord  et  de  I'Est  has  been  formed 
a  comlJiiiation  with  a  capital  of  1.000.000  fr.  to  issue  bonds 
guaranteed  by  the  annuities  owed  by  the  State  for  war  dam- 
age.-i.  The  offices  are  at  94,  Kue  St.  Lazare,  Paris,  and  the 
combination  comprises  some  twenty  companies  spread  over  the 
distiicts  which  sullered  most  severely  from  the  ravages  of  the 
war. 

Compaynie  Parinienne  dc  Distribulion  d'Electricite.—kt  the 
last  general  meeting  of  the  company  it  was  stated  that  the 
number  of  .sub.scriber8  had  risen  from  132.G00  in  January,  1914. 
to  240.720  in  December,  1920;  the  kWh  consumption  from 
76,000,000  to  191,000,000;  the  new  connections  from  1,143  km. 
at  the  end  of  1913  to  1,285  km.  at  the  end  of  1920.  The  rise 
was  still  in  progress  in  1921.  A  programme  of  new  works 
to  a  value  of  200,000,000  fr.  was  under  way.  comprising 
enlargement  of  stations,  increases  in  their  power,  and  con- 
struction of  a  new  sub-station  on  the  left  bank  of  the  Seine. 
The  profit  and  loss  account  showed  a  deficit  on  working  of 
12,903..510  fr.,  increased  by  financial  charges  to  22.279,128  fr. 
This  had  been  covered  by  drafts  from  the  special  account  and 
the  interest  account,  so  that  the  creditor  balance,  with  the 
addition  of  the  profits  carried  over  from  former  years, 
amounted  to  6,818,771  fr.  The  agreement  with  the  City  of 
Paris  allowed  of  the  distribution  of  the  greater  part  ol  this 
among  the  shareholders,  and  a  dividend  of  6  per  cent,  was 
proposed,  payable  from  July  1st  at  the  rate  of  13.50  fr.  per 
nominative  share  and  11.75  fr.  per  share  to  bearer. 

I/O  Electrica  Popular  de   Vigo   y  Rcdon- 
Spanish  dela. — The    report  for  the  year  1920.   pre- 

Company.  sented   at  the  meeting  in  March,  referred 

to  the  increase  of  capital,  sanctioned  in 
the  foregoing  December,  namely.  2,000,(XIO  pesetas,  in  4.000 
shares  of  500  pesetas  each,  of  which  l,.50O  had  been  taken  up 
at  par.  The  issue  was  intended  to  defray  the  cost  of  enlarging 
the  steam  reserve  stations.  The  acquisition  of  machinery 
for  the  service  of  the  tramways,  the  carryinc  out  of  works  at 
the  I;erez  Waterfall,  and  the  unification  of  the  voltages  on  the 
lines  of  transport  and  distribution  networks.  Of  the  works 
mentioned  in  the  report  for  the  foregoing  year,  the  enlarge- 
ment of  the  Central  del  Oeste  had  been  completed,  and  the 
new  700-h.p.  Diesel  motor  group  had  been  installed.  The 
cost  of  the  latter,  with  accessories.  &c.,  totalled  .351,048.12 
pesetas.  The  625-kVA  alternator  for  this  group,  up  to  the  date 
of  the  report,  had  not.  however,  been  delivered  by  the  Swiss 
makers,  the  Maschinenfabrik  Oerlikon.  The  debt  of  the 
municipality  of  Vigo  at  the  end  of  1920  totalled  4.54.111.92 
pesetas,  after  payment  during  the  year  of  203,624.66  jio.'^tas. 
The  profit  and  loss  account  showed  an  available  profit  of 
336,661.08  pe.setn.s,  allocated  as  follows:  — 10  per  cent,  to  re- 
serves; 5  per  cent,  to  management:  5  per  cent,  for  statutory 
services;  204,328.88  pesetas  to  .sinking  fund  :  and  65,000  pesetas 
for  a  dividend  of  6..50  per  cent  on  1.000,000  pesetas  of  ordinary 
shares.  Compared  with  the  foregoing  year,  the  gross  profits 
had  increased  by  116,480.21  pesetas,  the  receipts  by  151, 176, .45 
pesetas,  and  the  expenses  by  965,806.87  pesetas. 


Stock  Exchange  Notices. — Dealings  in  the  following  have 
been  specially  allowed  by  the  Committee  under  Rule  14Sa  :  — 

Canadian  General  Electric  Company. — $1,750,880  Common 
stock  (and  fractional  certificates). 

County  of  Southland  Electric  Power  Board— £750.000 
Guaranteed  Six  per  cent.  Debentures  (guaranteed  by  New 
Zealand  Government),  issued  at  96  per  cent.,  16  per  cent,  paid, 
and  fully  paid  after  issue  of  allotment  letters. 

New  Issues. — Coimtn  of  SouthUmd  FJrcfric  Power  Board. 
— lietters  of  allotment  in  connection  with  the  issue  of  £750.000 
6  per  cent,  debentures  were  posted  on  August  26th.  It  was 
over-subscribed  nearly  five  times.  The  scrip  went  to  a  pre- 
mium of  1  on  the  issue  price  of  96.  The  loan  is  to  provide 
funds  for  the  erection  and  equipment  of  the  electric  power 
st<ition,  most  of  the  plant  for  which  has  been  or  will  be  pur- 
cha.scd   in   this  country. 

Debentures  in  respect  of  the  City  of  .Auckland  6J  per  cent. 
electrical  undertaking  exten.sions  loan  will  be  ready  for  dc- 
li\erv  in  exchange  for  scrip  or  allotment  letters  on  September 
5th. 

Tlie  Bank  of  New  Zealand  is  authorised  by  the  Tlinmex 
ViiUrii  Electric  Pourr  Board  to  receive  subsi'riptions  for 
i':ii>0,(K)(')  6  per  cent,  loan  in  delientiires  to  hearer  of  .£100  each, 
.it  i'.9(>  jier  £100  debentun-.  The  principal  and  interest  are 
uiuimditionally  guaranteed  by  the  Government  of  New  Zea- 
land, and  are  free  from  all  New  Zealand  taxes.  pres<Mit  and 
future,  unless  held  by  persons  domiciled  in  the  Dominion  of 
New  Zealand.  Tlie  loan  is  issued  to  provide  further  funds  for 
the  purchaw  and  construction  of  electric  works  throughout  the 
Baird's  area  in  the  North  Island.  The  list  will  close  on  or 
before  September  5th. 

Victoria  Falls  &  Transvaal  Power  Co..  Ltd. — Net  earnings 
(including  thi>.si>  of  the  Rand  Mines  Power  Supply  Co.)  for 
the  quarter  ended  June  30th  amounted  to  £203,041.  before 
providing  for  taxation. 
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STOCKS    AND    SHARES. 


-    '■     ••■      .  Tuesday  Evening. 

The- centre  cf  Sttxk  Exchange  interest  is  shifting  from  the 
pivot  of  investment  on  to  the  more  or  less  unsteady  grounil  of 
speculation.  For  some  reason  difficult  to  defiue  the  attractions 
of  speculation  are  making  something  of  an  appeal  to  those 
l>eople  ^\ho  hitherto  liave  been  content  to  put  money  into 
purely  gilt-edged  stocks.  Stock  Exchange  business  has  started, 
very  faintly,  to  revive.  Some  people  ironically  attribute  this 
tu  the  fact  of  the  liolidays  drawing  to  an  end,  involving  the 
annual  necessity  for  att<?mpts  to  be  made  to  replenish  bank- 
balances  depleted  by  hotel  bills,  &c.  About  the  greater  willing- 
ness on  the  part  of  the  public  to  venture  into  speculative  fields, 
there  is  no  doubt.  It  remains  to  be  seen  whether  the  buying 
which  is  t-akiug  place  in  the  speculative  markets  will  be  of 
much  practical  benefit  to  those  who  take  an  optuuistic  view-  in 
regard  to  the  general  settlement  of  world  conditions  and  in- 
crease of  trade.  The  austere  will  doubtless  point  to  the  fact 
that  business  is  reviving  but  slowly,  and  that  the  United 
States,  where  activity  is  likely  to  make  appearance  first,  does 
not  report  anything  startling  in  the  way  of  improved  con- 
ditions. 

The  war  is  now  over,  officially  speaking,  and  those  who  have 
pre-war  obligations  which  are  still  open  under  the  various 
measures  of  protection  that  came  into  force  in  August,  1914, 
are  faced  with  the  knowledge  that  they  must  hquidate,  or 
shoulder,  their  responsiblities  within  the  next  twelve  months. 
What  effect  this  is  likely  to  have  upon  mai'kets  in  the  Stock 
Exchange  it  is  difficult  to  estimate.  The  pre-war  account  in 
stocks  and  shares  has  been  closed  down  to  the  extent,  pro- 
bably, of  90  per  cent.,  but  the  other  10  per  cent,  is  a  trouble- 
some legacy,  and  its  completion  may  give  a  certain  amoimt  of 
trouble  that  will  find  reflection  in  realisations  of  existing 
stocks  and  shares  in  order  to  wipe  out  the  pre-war  liabilities. 
So  far  as  can  be  seen,  the  fact  of  a  whole  year  being  available 
for  paying-olf  these  old  scores  will  enable  operators,  and  other 
debtors,  to  make  their  arrangements  without  any  unfavour- 
able effect  being  exercised  over  Stock  Exchange  markets.  We 
must  expect  to  be  told,  a  good  many  times  within  the  next 
twelve  months,  that  liquidation  is  the  cause  of  what  there  may 
be  of  dulness  and  depression  in  markets,  when  no  other  reason 
is  assignable  for  the  heaviness. 

The  market  in  new  issues  is  little  affected  by  the  prospect 
of  further  newcomers  in  the  near  future.  The  Southland 
(X.Z.)  Electric  Power  6  per  cent,  debenture  stock,  issued  at  96 
with  the  guai'antee  of  the  New  Zealand  Government,  was 
promptly  over-subscribed,  and  a  premium  of  about  a  point 
became  established  at  once.  This  is  followed  by  the  offer  of 
£37.5.000  similar  stock,  also  with  the  New  Zealand  guarantee, 
by  the  Thames  Valley  Electric  Power  Board.  There  was  brisk 
denijind  for  underwriting.  The  credit  of  New  Zealand  stands 
particularly  high,  so  that  any  industrial  company  which  is 
successful  in  obtaining  the  guarantee  of  the  colony  can  be 
assured  of  a  welcome  in  the  money  market.  Indian  industrials 
are  a  shade  easier  by  reason  of  the  riots  that  have  broken  out. 

Metropolitan  Electric  7i  per  cent,  debenture  stock  and  North 
MetropoUtan  7i  per  cent,  debentures  are  both  7i  premium. 
The  Shropshire  debenture,  after  being  down  to  a  small  dis- 
count.  is  now  i  premium.  General  Electric  7  per  cent,  deben- 
ture stock  is  a  good  market  at  95  buyers.  There  is  on  offer  at 
the  present  time  a  small  amount  of  Bournemouth  &  Poole 
Electricity  7J  per  cent,  seven-year  notes  at  101,  free  of  stamp 
duty.  Interest  is  payable  on  January  1st  and  July  1st,  and 
the  notes  are  redeemable  in  July,  1927,  at  par,  or  at  any  time 
after  July  next  year  by  drawings  at  102.  The  company's 
financial  record  for  the  past  10  years,  and  the  fact  that  last 
year's  profits  would  approximately  cover  the  interest  on  the 
seven-year  notes  four  times  over,  make  these  worth  noticing 
by  investors  on  a  look-out  for  a  fieciu-ity  of  this  class. 

Yorkshire  Electric  Power  5i  per  cent,  redeemable  debenture 
sto<'k  is  on  offer  at  8.5i,  free  of  stamp,  with  interest  payable 
.\pril  1st  and  October  1st,  the  present  price  carrying  half  a 
year's  dividend.  The  gecurity,  in  this  case  also,  is  well 
cm-ered. 

Th<»  market  for  Home  Railway  stfx'ks  is  generally  better. 
but  I'ndergrounds  are  hanging  back  in  tlic  improvement  that 
has  carried  up  prices  of  the  steam  issues.  Central  Loudon 
-Assented  ordinary  has  fallen  a  couple  of  points.  Metropolitan 
at  26  is  ]  higher,  and  Underground  Electric  ordinary  gained 
i  at  2i.  City  and  South  Ixindon  Senior  preferences  at  .5'?}  are 
up  2;  the  1(X)1  stf.ck  strengthened  to  .56  and  the  J 903  to  .55. 
There  has  been  a  small  inquiry  for  East  London  Prior  Charge 
.stocks  without,  however,  having  any  quotable  effect  upon 
prices. 

Foreign  railway  and  tramway  descriptions  show  compara- 
tively little  change.  British  Colombia  Electric  deferred  is  a 
point  down,  but  the  preference  hardened  to  60.  In  the 
Mexican  group,  Mexi(X)  TraTnways  5  per  cent,  bonds  at  68  are 
^i  higher,  in  consequence  of  the  payment  of  the  March  1915 
coupon,  which,  as  already  pointed  out  here,  can  be  sold  at  a 


substantially  better  price  in  the  Stock  Exchange  than  is  paid 
by  the  bank  oVer  the  counter.  Mexican  Light  &  Power  bonda 
have  gone  back  to  olj,  interest  in  them  having  subsided  now. 
that  the  string  of  eleven  coupons  has  been  duly  met.  There 
has  been  some  exchanging  of  these  bonds  by  holders  who  have 
put  the  money  into  Mexico  Tramway  bonds,  the  latter  having 
of  course,  some  6J  years'  coupons  still  overdue. 

Electricity  Supply  shares  are  fii'm,  with  a  rise  of  5s.  to  6J 
in  St.  James'  and  Pall  Mall  ordmary.  The  manufacturing 
group,  however,  continues  dull.  EngUsh  Electric  preference 
at  14s.  show  a  small  fall,  compensated  by  a  recovery  to  lis. 
in  the  company's  ordinary  shares.  Metropohtan-Vickers  fell 
2s.  6d.  to  1  11/16.  Edisons  are  nominally  Ss.  3d.,  though  actu- 
ally the  price  is  not  so  good  as  this.  It  may  be  that  the  talk 
of  apprehended  German  competition  in  this  trade  is  being 
rather  overdone-  Cable  manufacturing  shares  are  inclined  to 
be  better,  with  Siemens  1/32  up  at  23s.  1-Jd.  Cable  stocks  and 
shares  are  quietly  good.  Great  Northerns  at  341  are  os.  higher. 
Globe  preference  rose  to  9J,  though  the  ordinary  at  16f  are 
easier.  Marconis  at  1|  are  better;  the  price  is  ex  2s.  dividend 
deducted  last  week.  Other  shares  in  the  Marconi  group  are 
holding  their  prices. 

.\rmament  and  engineering  varieties  are  generally  steady. 
N'lckers  ordinary,  and  the  company's  tax-free  preference,  both 
spurted  on  a  rumour  to  the  effect  that  the  company  is  on  the 
point  of  concluding  a  satisfactory  termination  to  its  claim 
against  the  Government.  Armstrongs  have  advanced  upon  re- 
ports that  the  prospect  for  work  ahead  of  the  company  is 
decidedly  good.  Iron  and  steel  shares  are  better.  The  rubber 
market  continues  heavy.  Next  week  there  will  probably  be 
|uibli.shed  the  official  details  respecting  the  Rubber  Share- 
liolders'  Association,  to  which  the  support  of  proprietors  in 
rubber-producing  companies  is  being  invited.  But  so  far  the 
negotiations  have  had  no  influence  in  helping  the  prices  of 
rubber  shares. 

SHARE  LIST  OF  ELECTRICAL  COMPANIES. 

HoMS  Eleotbioitt  OoicPAIiiia, 

Dividend  Price 

, ■ V       August  30,  TieM. 

1919,  1990.  1991,    Rise  or  (■II.     p.o. 

Brompton  Ordlnar; 19  19  6               —  itlO    0    9 

Oharing  Oroes  Ordinary    ....        T         6  4^              —  984 

do.       do,        do.       4iPref,..        41       41  B|             —  T    4    4 

Chelsea 4         8  Bl              —  948 

Oity  of  London         18  U  li              —  10    3    0 

do.       do.    6  per  cent,  Fret...        S         6  17/-            —  T    1    0 

County  of  London B         8  8g              —  956 

do.        do.    6per  cent.  Pre(...        6         6  8i              —  T    1    4 

Kensington  Ordinary        ..        ..        1         9  4|              —  10  18    4 

London  Eleotrlo       ....'..        9i       91             1               —  T  10    o 

do.        do.    6  per  cent.  Fret. . .        6         6              21             —  10    9    0 

MetropoUtan 6         7              B'{             —  9    6    8 

do.         4i  per  oent. Prel,      ..        41       4)  il             —  7  16    0 

B«.  James' and  PaU  Mall  . .        ..      19  19  6^              +i  u  13    0 

South  London           6         7  9|             —  10  18    9 

Bouth  MetropoUtan  Prel 7         7  15/9           -  8  17  10 

Westminster  Ordinary      ....      10  10                6J            —  8  13  10 

Telxokaphb  AMD  TiLiPHoRas, 

Anglo-Am,  Tel,  Pre! 6         6  SS^  —  7    0    4 

do.            Def 11       li  \li  —  8  14    3 

Chile  Telephone       6         6                6i  -  6  14    3 

Cuba  Sub.  Ord 7          7                 74  —  9    6    8 

Eastern  Extension 10  10  16g  —  t>    2    0 

Eastern  Tel,  Ord 10  10  IB3J  —  h    a    0 

Globe  Tel.  and  T.  Ord 10  10  166  —4  il    0    4 

do.       do.        Prel 6         6  ti  +  i  6    K    4 

Oreat  Northern  Tel 99  94  94g  +  i  'J  16    8 

Indo-European         10  10  80  —  8    6    8 

Marooni           SG  IS  li  + ,',  8    n    0 

Oriental  Telephone  Ord 19  19  2},  -  •S  16    8 

United  R.  Plate  Tel 8         8  6i  —  »6  10    4 

West  India  and  Panama  . .        ..     Nil  Nil  6/8  —  Nil. 

Western  Telegraph 10  10  161  —  '6    1    9 

Home  Rails. 

Central  London  Ord.  Assented  ..4         4  171  --  s    s    e 

Metropolitan 1}       H  2i;              +1  6    0    0 

do.           District       ..        ..      Nfl  Nil  171  —  N" 

Underground  Electric  Ordinary ..      Nil  NU  Sj             +1  Nil 

do.               do.        "A"       ..      Nil  Nil  fi/6  —  Nil 

do,             do.      Income   ..       4         9  7'.il  —  '3  ir>    8 
FoBEiaH  Tbakb.  Ao. 

Anglo-Arg.  Trams,  First  Pref.     ..        M        121  9J  -  10    0    0 

do.            do.      9nd  Pref.        . .       Nil        61  2^  -  10    0    0 

do.           do.      6%  Deb.        ..6         6  64  —  7  16    0 

Brazil  Tractions       Nil  Nil  iK  —  Nil 

British  Columbia  Eleo,  Rly.  Pfoe.       6  6  I'.ii  -i- 1  8    li    s 

do.              do.        Preferred       5  '.1.1/-  SSJ  .  -  'S  11    3 

do.              do.        Deferred         3  134/-  68  -1  'lO  1.1    li 

do.               do.        Deb.       •  ■        4i        4»  691  —  7    9  10 

Mexico  Trams  6 per  cent.  Bonds..      Nfl  NU  6K  +  3^  Nil 

do.           6  per  cent.  Bonds..      Nil  Nil  95  —  Nil 

Mexican  Light  Common    ..        ..      NU  NU            9  —  Nil 

do.             Pref NU  Nil  171  —  Nil 

do.             Ist  Bonds..        ..      NU        5  61 J  —3  U  II    3 

MAHCTAOInBIHa   COHTIMIBS, 

Baboock  4  Wilcox 16  16                2 ,',.  —  6    3  0 

British  Aluminium  Ord 10  10               17/6  —  It    R  6 

British  Insulated  Ord 16  16  I,;,  —  <l  13  0 

OaUenders 16  16                l,',  —  10    8  8 

61  Prel 61  61  17/6  —  7    8  7 

Orompton  Ord 10  10  14,6  -i;d.  13  1.110 

Bdison-Bwiin 10  —  h;3  -  — 

do.      do.    6  per  cent.  Deb,    ..6  6               68  —                7    7  1 

Electric  Construction        ..         ..10  10  16/9  —  1118,10 

Kim-lish  Electric 8  8  11/-  +ed.  14  11  n 

Do.           Prel 6  6  14/  -i;d.  8  11  6 

Gin.  Bleo,  Pref 61  61  17/6  —  7  13  o 

do.        Ord 10  10  20/-  —  10    0  0 

H.nlcv"          16  16  1,'a  —  10    5  (I 

do.    41  Prel 41  41  81  -  6  18  6 

India- Rubber  10  —  }|  —  — 

Met.-VlckerB  Pref 8  8  Mi  —1  ;i    'J  4 

Siemens  Ord.            10  10  1-i;  +,\,  'B  13  i' 

TalegraphOoD MM  li  —  *6  U  1 

•  Dlrldendi  paid  Iree  of  iDoome  Tiz, 
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A     NOTE     ON     THE      INTERCONNECTED  -  STAR     METHOD     OF      CONNECTING     THREE-PHASE 

TRANSFORMER     WINDINGS. 


By   S.  AUSTEN   STIOANT,   A.M.I.E.E.,   M.Am.I.E.E. 


(Concluded  from  page  269.) 
With  the  threo-wirB  primary  ami  four-wire  secondary 
star/star  connection  the  primary  current  corresponding 
to  the  secondary  out-of-balance  current  flowing  through 
any  one  phase  of  a  four-wire  system  must  flow  through 
the  primary  windings  of  the  remaining  two  phases,  and 
as  there  are  no  balancing  load  ampere-turns  on  the 
secondary  windings  of  these  two  phases  the  primary 
out-of-balance  current  acts  wholly  as  magnetising  cur- 
rent to  such  phases,  with  the  result  that  the  phase  volt- 
ages of  the  two  lightly  loaded  phases  increase  consider- 
ably, the  phase  voltage  of  the  heavier  loaded  phase  cor- 
respondingly drops,  and  the  position  of  the  neutral  is 
considerably  deflected.  The  angular  distances  between 
the  pliase  voltages  also  become  unbalanced.  A  delta 
connected  secondary  does   not  improve  the  conditions. 


Arrows  i^oiCAre 

0'R£CTION  or  3^° 
or  f^AC,  Fm/i    R   OF 


Via.  3. — NEUTKAuaiNG  Effect  of  Tiiikij  Hahmonic  Voltages. 

If,  however,  the  secondary  winding  is  connected  up 
in  the  interconnected  star  manner  in  which  the  windin- 
on  each  limb  is  split  up  into  two  halves,  the  half  of  the 
winding  on  one  limb  being  electrically  connected  in 
series  with  the  half  of  the  winding  on  another  limb, 
any  out-of-balance  current  flowing  through  one  of  the 
interconnected  secondary  phases  is  balanced  by  a  cor- 
responding primary  current  flowing  through  each  of 
the  two  primary  phase  windings,  the  interconnected 
secondaries  of  which  carry  tue  out-of-balance  current. 
As  a  consequence,  the  primary  out-of-balance  current 
has  a  perfectly  free  path  through  the  two  windings 
aSected  and  the  two-line  wires,  and  the  neutral  is  only 
slightly  disturbed  on  account  of  the  voliage  drop  due 
to  the  out-of-balance  current.  As  with  the  delta/star 
arrangement  there  is  no  choking  effect. 

These  remarks  apply  equally  well  to  three-phase  trans- 
formers and  three-phase  banks  of  single-phase  trans- 
formers. 

4.  Harmonics. — It  is  generally  known  that  on  account 
of  the  variations  in  permeability  with  changes  in  mag- 
netic density  in  the  transformer  iron,  and  also  on 
account  of  the  shape  of  the  hysteresis  loop,  the  m.m.f., 
and  consequently  the  magnetising  current  wave  form 
required  to  produce  a  sine  wave  of  induction  in  the 
magnetic  circuit  will  contain  a  third  harmonic;  if  the 
third  harmonic  is  absent  from  the  wave  of  magnetising 
current  it  will  be  present  in  the  induction  wave,  and, 
therefore,  in  the  induced  voltage  waves. 

As  with  a  symmetrical  star  connected  generator  the 
third  harmonic  and  its  multiples  are  eliminated  from 
the  terminal  voltages,  it  follows  that  they  also  will  not 
appear  in  the  applied  line  (or  phase)  voltages  of  the  delta 
connected  primary  of  a  transformer,  but  third  harmonics 
will  appear  in  the  wave  of  the  magnetising  current, 
i^uch  a  delta  winding  provides  a  closed  short  circuit  )iath 
for  the  circulation  of  the  triple  frequency  component  of 
the  magnetising  current,  and  there  exists  no  third  har- 
monic voltage  to  neutral  on  the  secondary  star  connected 
windings.  Looking  at  it  from  another  point  of  view, 
the  triple  frequency  current  circulating  round  the  pri- 
mary delta,  supplies  the  third  harmonic  component  of 
the  magnetising  current  so  tliat  the  wave  of  induction. 


and  consequently  the  induced  voltage  waves  are  sinu- 
soidal, and  no  third  harmonic  voltages  exist. 

Third  harmonic  voltages  of  any  appreciable  magni- 
tude can  only  occur  in  single-phase  transformers  (core 
and  shell  type),  and  in  three-phase  shell-type  trans- 
formers, as  in  each  of  these  types  the  magnetic  core 
presents  a  completely  closed  path  to  the  third  harmonic 
Aux.  They  cannot  be  of  any  serious  value  in  the  usual 
construction  of  three-phase  core-type  transformers  hav- 
ing three  limbs,  whatever  the  connection,  as  the  result- 
ing triple  frequency  flux  instantaneously  flows  in  the 
same  direction  in  each  limb,  and  so  must  take  the  return 
path  through  the  air  (or  oil)  and  tank,  this  path  being 
of  very  high  reluctance. 

When  changing  to  a  star  connected  primary,  it  is 
not  permissible  to  retain  the  star  connection  on  the 
secondary  side,  nor  is  a  delta  secondary  desirable,  as  a 
neutral  point  is  usually  required  for  giving  a  four-wire 
supply  or  for  earthing  purposes.  Both  of  these  require- 
ments, of  course,  can  be  obtained  by  artificial  means, 
but  it  is  better  to  incorporate  them  with  the  trans- 
former  secondary   winding  if  possible. 

By  using  an  interconnected-star  winding  on  the 
secondary  side  of  the  transformer  the  third  harmonic 
voltages  which  are  induced  in  the  same  direction  in 
each  half  of  the  windings  on  each  limb  are  eliminated 
from  lines  to  neutral  by  opposition,  as  shown  in  fig.  3. 

This,  therefore,  becomes  an  important  feature  per  se, 
when  dealing  with  single-phase  shell  and  core-type  trans- 
formers and  three-phase  shell-type  transformers,  but  not 
so  to  any  practical  extent  in  the  case  of  three-phase 
core-type  transformers.  It  does,  however,  give  an  ad- 
vantage even  with  the  latter  type,  but  is  not  a  decisive 
factor  in  the  selection  of  the  interconnected  star 
secondary. 

5.  Availability  of  neutral  point. — As  stated  earlier, 
one  of  the  chief  features  of  the  delta/star  connection  is 
that  the  neutral  point  on  the  secondary  star  connected 
side  is  available  either  for  supplying  a  three-phase 
four-wire  load  or  for  earthing  purposes.  On  the  pri- 
mary side,  if  a  system  requires  earthing,  this  is  usually 
done  at  the  generator  or  by  the  creation  of  an  artificial 


Fio.   4. — Paths  of   Third    Hakmomc  Currents  with  I.ntkr- 

CONNKCTKD   StAK   TKAiN'SKOUMElt    PlUMAUY    WlNDINQ    AND    FOURTH 
WlIiF,  BETWEEN    (iENRRATOK   AND   T^iA.NSFOUMElt    NeDTRALS. 

neutral  point.  With  the  star/interconnected-star  con- 
nection a  neutral  point  is  available  on  both  primary  and 
secondary  sides  of  the  transformer,  so  that  one  Btill 
has  the  same  facilities  on  the  secondary  side,  with 
additional  provision  on  the  primary  side  for  earthing 
ir  ilesirod.  This  may  at  times  bf  a  very  useful  feature. 
If  the  primary  winding  is  connected  in  the  intercon- 
nected-star manner  and  supjdied  direct  from  the  gene- 
rator, the  generator  and  primary  neutral  points  should 
not  be  connected  together,  either  via  earth  or  direct 
by  a  fourth  wire.  If  the  neutrals  are  joined  a  third 
harmonic  current  may  flow  in  the  fourth  wire  resultant 
fniiu  third  hannniii';  volt;iges  in  llio  source  nt'  supply. 
and  due  to  the  splitting  and  interconnection  of  the  trans- 
former primary  windings,  the  third  harmonic  exciting 
ampere    turns,    and   consequently    the    induced    e.ui.f.'i 
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in  the  halves  of  the  windings  on  each  limb  of  the  trans- 
former neutralise  each  other,  thereby  providing  a  low 
impedance  path  (virtually  a  short  circuit,  so  far  as 
transformer  reactance  is  concerned)  for  the  flow  of  third 
harmonic  currents.  Such  currents  would  only  be 
limited  in  magnitude  by  the  impedance  of  the  generator 
winding  and  by  the  resistance  of  the  connecting  cables 
and  transformer  windings,  and  they  would  reach  .siicli 
large  values  in  practice  as  seriously  to  overload  the 
transformer  and  generator  windings.  Fig.  4  shows  the 
paths  of  the  third  harmonic  currents,  and  in  both 
sketches  the  opposition  of  third  harmonic  exciting 
ampere  turns  in  the  halves  of  the  windings  on  each 
limb  of  the  transformer  will  be  seen. 

In  conclusion,  it  may  be  interesting  to  show  how  the 
pressure  distribution  varies  in  the  interconnected  wind- 
ings at  different  parts  of  each  cycle.  Fig.  5  shows  this 
distribution  during  one  complete  cycle  at  intervals  of 
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Factory  Administration  and  Cost  Accounts.  By  EDWARD  T. 
Elbourni:.  Pages  xx-f811;  12  diagrams.  London:  Long- 
mans, Green  &  Co.     Price  45s.  net. 

The  author  is  to  be  congratulated  on  not  allowing  this  work 
to  remain  in  statu  quo.  The  book  comprises  seven  main  sec- 
tions, and  each  sectiim  is  further  sub-divided ;  there  are 
nmnerous  diagrams,  tables,  and  ICG  specimen  forms. 

The  author  states  in  the  preface  that  industrial  conditions 
have  permaueutly  ehauged  to  such  an  extent  as  to  induce  him 
to  start  entirely  afresh,  on  the  foundation  of  his  previous  work 
(7th  Reprint.  Factory  .Administration  and  .Accounts,  firet 
published  April,  1914)  to  re-organise  and  re-writ<;  the  whole 
book  from  beginning  to  end. 

The  work  appropriately  opens  with  a  diagram  of  staff  organi- 
sation and  functions,  and  throughout  the  book  a  system  of 
cross  references  is  adopted,  so  that  once  the  reader  has  found 
his  particular  subject  through  the  index,  he  is  aut<^imatically 
referred  by  marginal  page  references  to  other  pages  liearing  on 
the  same  subject. 


180*  JIO*  240°  270°  300°  330° 

Fig.  5.— Pressure  Distribution  in  Interconnected  Star  Three-phase   Winding    during  one  Complete  Cycle   at 

Intervals  ok  30  Electrical  deo. 


30  electrical  degrees.  The  distribution  at  3G0  degrees 
is,  of  course,  the  same  as  at  0  degree.  The  figure  shows 
the  winding  diagrams  with  relative  directions  and  in- 
stantaneous values  of  the  voltages  in  each  half-winding 
and  in  the  lines,  and  also  the  corresponding  positions 
of  the  vectors.  The  vector  diagrams  also  show  the  dis- 
tribution of  voltage  in  the  windings,  togetlier  with  their 
instantaneous  values  which  are  obtained  by  projection 
on  to  the  vertical  line  passing  through  the  centre  of 
each  diagram. 


An  American  Copper  Research  Association. — Producers, 
manufacturers,  and  selling  agents  of  copper  and  brass  and 
their  products  in  the  United  States,  have  recently  formed  a 
Copper  and  Brass  P^search  As.sociation.  The  principal  object 
of  the  organisation  appears  to  be  not  research,  in  the  generally 
accepted  meaning  of  the  term,  but  to  interest  and  educate 
the  public  in  the  advaidagcs  of  the  substitution  of  copper 
and  brass  for  many  purp^i.-^^s  for  which  other  materials  are 
used  at  present.  The  head  of  the  Asw)ciation  is  Mr.  li.  L. 
Agas.siz,  of  the   U.S.  Copiwr  Export  Association. 


Section  1,  "  General  Administration,"  illustrates  lucidly 
manufacturing  policy,  and  the  conclusions  arrived  at,  taking 
into  consideration  the  altered  conditions  of  industry  smce  the 
pre-war  state,  form  an  interesting  and  valuable  treatise  on  the 
facts.  The  choice  of  manufacturing  policy,  production 
efficiency,  and  progianniie  is  discussed  in  some  detad ;  the 
author's  comments  upon  staff-organisation  and  control,  and  the 
principles  propounded,  are  both  logical  and  a  valuable  com- 
mentary on  modern  administration  methods.  The  sub-section 
on  "  Sales  Management  and  Estimates  "  will  at  once  appeal  to 
the  sales  manager;  the  subject  is  dealt  with  in  a  general 
manner.  No  industry  in  particular  is  described,  and  the  prin- 
ciples could  be  adopted  in  any  industry,  either  large  or  email. 
"  Correspondence  "  forms  an  important  section,  dealing  with 
general  responsibility  and  routine,  filing  systems,  and  internal 
correspondence,  and  the  recommendations  if  carried  out  would 
obviate  many  (if  the  slipshod  methods  very  often  employed  in 
Bome  otherwise  highly  organi.sed  works. 

Under  "  Insurance,"  not  only  is  the  question  of  fire  insur- 
ance dealt  with,  but  also  insurance  against  loss  of  profits 
through  fire,  a  contingency  that  has  probably  not  received  the 
consideration  it  merits.  Workmen's  compensation,  plant  in- 
surance, superannuation  fiaids  coupled  with  life  insurance, 
einking-fund  policies,  fidelity  guarantee,  and  goods  in  transit 
are  also  dealt  with.  Tlii.s  .section  concludes  with  routine 
organisation,  that  is,  duties  of  a  regular  nature  that  are  r«- 
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quisite  for  administrative  and  commercial  purposes.  Section 
ii,  "  Production  Control,"  comments  admirably  on  the  selec- 
tion of  a  factory  site,  availiibility  of  labour,  power  supply, 
transport,  &c..  and  contains  instructive  diagrams  of  lay-out  of 
administrative  buildings;  it  also  describes  the  general  arrange- 
ment of  a  factory,  factoi^  construction,  lighting,  heating  aud 
ventilation,  aud  plant  lay-out.  A  sub-section  deals  with  the 
organisation  of  pattern  stores  and  records.  "  Production,  esti- 
mating, rate-fixmg."  gives  an  interesting  account  of  the  im- 
portant process  of  fixing  job  rates,  suggestions  re  piece  work 
and  premium  systems,  and  manufacturing  operations.  "  Tools 
and  Gauges,"  "  Production  Regulation,"  and  "  Foremanship 
and  Inspection  "  are  fully  covered. 

Section  3,  on  "  Labour  Administration,"  deals  with  a  subject 
of  the  first  importance,  and  the  author  has  spared  no  eilort 
to  make  a  concise  exposition  of  the  matter.  He  states  that  of 
the  most  important  official  reports  in  this  connection,  two  are 
of  outstanding  value,  viz.,  the  Memorandum  issued  by  the 
Garton  Foundation  in  October,  191(5,  and  the  reports  ol  the 
Whitley  Committee,  is.sued  in  March.  1917,  and  copies  of 
these  reports  are  given,  together  with  the  functions  of  Works 
Committees,  &c.  A  sub-section  on  "  Government  Regulations  " 
refers  to  certain  Acts  which  have  an  intimate  relation  to  labour 
administration.  "  Trade  Union  Agreements  "  comments  on 
collective  bargaining,  and  gives  specimens  of  various  agree- 
ments between  federations  and  unions. 

"  Working  Conditions,"  "  Principles  of  Remuneiation," 
"  Selection  and  Ti-aining  of  Workers."  and  "  Works  Regula- 
tions "  form  the  subjects  of  other  sub-sections. 

Section  4,  "  Material  Control,"  is  a  practical  and  careful 
analysis  of  the  principles  relating  to  purchasing,  and  contains 
interesting  sub-sections  on  the  principles  of  "  Stores  Organi- 
sation," "  Warehouse  Organisation,"  and  "  Dispatch." 
•  Sections  5  and  6,  "  Administrative  Records  "  and  "  Cost  Ac- 
counts," cover  in  a  most  thorough  manner  all  matters  relating 
to  works  uccounting,  and  conclude  with  an  interesting  chapter 
on  "  Cost  Returns." 

In  Section  7,  "  Specimen  Forms,"  the  author  deals  with  this 
subject  with  his  usual  distinctness,  and  makes  specific  recom- 
mendations for  universal  application  under  all  conditions. 
Cross  references  are  given  to  all  those  pages  where,  forms  have 
been  indicated  as  having  some  interest  or  application. 

Under  "  Departmental  Application  of  Specimen  Forms  the 
various  forms  are  scheduled  and  illustrated,  and  arc  groujied 
under  the  headings  of  ofificials  and  departments  likely  to  be 
interested. 

There  are  one  hundred  and  sixty-six  forms  illu.strated.  deal- 
ing thoroughly  with  the  complete  business  organisation  of  an 
undertaking,  and  covering  practically  every  departmental  re- 
quisite. The  forms  are  notable  for  their  lucidity  and  utility, 
and  no  pain.s  have  apparently  been  spared  in  order  to  make 
them  complete. 

The  work  concludes  with  a  comprehensive  general  index  and 
a  glossary  appendix  on  the  various  principles  dealt  with ;  as 
the  author  states,  some  are  admittedly  old  and  well  known, 
but  their  interpretation  requires  modernising,  which  is.  in 
fact,  the  key-note  of  this  interesting  bool<.  The  work  is  of 
general  excellence,  dealing  with  the  subjects  in  a  practical 
manner,  and  it  is  a  valuable  book  of  reference  to  all  interested 
in  present-day  problems  of  management. 


Elements  of  Radiotelegraphy.    By  E.  W.  Stone.    Pages  viii-f 

268;   153  figs.     London  :    Crosby  Lockwood  ct  Son.     Price 

16s.  6d.  net. 

This   work  is  e.ssentially   an  elementary  book   for   students 

commencing   the  study  of   wireless  telegraphy.       The   author 

states  that  it  had  its  origin  in  lectures  given   to  radio  classes 

for  men  in  (lie  American  Navy,  and  considers  that  it  may  be 

found   useful   for  instruction   purposes   generally.     There   are 

some  267  pages  with  well-prepared  illustrations  of  which  the 

clearness  and  detail  leave  little  to  be  desired. 

A  noteworthy  feature  of  the  book  is  the  description  given  of 
high-power  Puulseu  arc  transmitting  .stations  and  plant  used. 
Much  of  the  more  general  infoiniation  given  is,  however,  of 
a  disappointing  character.  Many  of  the  usual  fallacies  which 
are  handed  on  from  text^book  tr.  text-book  are  rej^ated,  whilst 
also  errors,  inaccuracies  and  unscientific  explanations  are 
much  too  prevalant.  As  examples  the  following  may  be 
qu  )ted.  The  plain  aerial  transmitter  is  credited  with  being 
only  able  to  give  out  highly  dainjied  waves,  and  that  because 
the  spark  gap  is  included  in  the  antenna  circuit  of  the  trans- 
mitter. The  same  reasoning  should  preclude  the  formation 
of  prolonged  oscillations  in  a  Leyden  jar  discharge  seeing  that 
the  spark  gap  is  there,  also,  in  the  discharge  circuit.  The  fact 
is,  of  course,  that  the  damping  can  be  made  just  as  large  or 
as  small  as  we  please,  depending  on  the  capacity  of  the  aerial 
aniiing  other  factors;  the  presence  of  the  spark  gap  in  the 
system  being  a  matter  of  relatively  small  moment.  In 
Article  105  the  electrical  resistance  of  the  air  or  other  gases 
i.s  said  to  dcjiend  on  the  degree  of  compression,  this  being  fol- 
lowed by  a  statement  that  when  the  molecules  are  not  free  to 
move  about,  no  conduction  can  occur.  In  Articles  330  and 
331,  the  fallacy  of  the  high-resist.ance  and  therefore  practically 
Unt\inable  coherer  receiver  is  repeated.  The  fact  is  that  the 
coherer  is  quite  a  sharply  tunable  receiver,  and  is  normally 
an  insulating  device  except  in  bad  or  wrongly  treated  speci- 
men!. The  diagrams  of  connections  given  in  Chapter  X  are 
nearly  all  incorrect  and  practically  unworkable.    The  action 


of  the  Pedersen  ticker  u.sed  for  continuous-wave  reception  it 
not  clearly  or  completely  explained,  nor  ie  that  of  the  rotating 
or  slipping  contact  device. 

Advertising  the  Teehnical  Proditel.  By  Clikkouu  AlkxanDEK 
Sloan  and  J.ames  David  Mooxey.  Pp.  x-l-305.  New  York  : 
McGraw-Hill  Book  Co.,  Inc.  1920.  Price  30b.  net. 
The  authors  of  this  exciting  book  expressly  state  in  their 
preface  that  they  do  not  pretend,  either  to  write  a  manual 
upon  advertising  methods,  or  to  cover  the  whole  subject  of 
advertising  the  technical  product.  They  believe  that  the 
science  and  art  of  advertising  is,  generally  speaking,  well 
understood,  so  that  a  manual  is  hardly  necessary.  In  spite. 
however,  of  the  numerous  invitations  to  "  learn  to  write 
advertisements,"  and  the  glowing  prospects  held  out  ol  the 
wealth  to  be  gained  thereiiy ;  and  notwithstanding  the  un- 
deniable advances  lately  made  in  advertising  practice,  both 
from  the  scientific  and  the  artistic  point  of  view,  there  is 
still  much  to  be  done  in  the  direction  of  adapting  particular 
advertisements  to  particular  products  or  markets.  Dedicating 
their  book  "To  the  man  who  pays  the  advertising  bills,  the 
manufacturer  of  technical  products."  the  authors,  whose  ex- 
perience and  knowledge  of  their  subject  is  considerable,  attempt 
(successfully,  in  our  opinion)  to  show  how  technical  advertis- 
ing may  be  made  better,  more  attractive,  and  more  efficient 
in  the  obtaining  of  business. 

In  such  a  country  as  America,  where  distances  are  very 
long,  and  railway  journeys  frequently  occupy  several  days, 
the  cost  of  sending  travelling  representatives  to  make  the 
product  known,  and  to  do  the  spade  work  as  well  as  collect 
the  results,  is  obviously  much  more  serious  than  it  is  nere, 
where  distances  are  so  much  shorter.  This,  we  think,  is 
one  of  the  chief  reasons  why  advertising  has  progressed  to  so 
great  an  extent  in  the  United  States.  Some  developments  of 
American  advertising  do  not  commend  themselves — jwrhaps  we 
should  write,  do  not  yet  commend  themselves — to  the  un- 
reserved admiration  of  British  readers;  but  no  doubt  this 
was  true  2U  years  ago,  when  the  positions  were  relatively  the 
same.  The  great  weight  of  advertisements  i-arried  by  .American 
technical  journals  seems  to  show  that  manufacturers  feel  they 
cannot  atiord  to  discontinue  their  insertions,  but  there  is  now, 
and  has  been  for  some  few  years,  a  considerable  amount  of 
advertising.  Newspapers  announce  :  "  You  will  find  many 
novelties  among  the  advertisements  in  to-day's  paper."  Popu- 
lar papers  state  that  if  the  goods  advertised  in  their  columns 
fail  to  give  satisfaction,  either  the  advertiser  will  give  back 
the  money  paid  for  them,  or  the  proprietors  will  do  so.  and 
(presumably)  will  not  accept  advertisements  for  such  goods 
from  the  defaulting  advertiser.  So  we  have  reached  a  point 
where  the  advertisment  is  admittedly  likely  to  be  overlooked, 
unless  those  to  whom  it  is  addressed  voluntarily  assist  with 
their  goodwill. 

This  being  so,  it  is  of  enonnous  importance  to  be  sure  that 
the  advertisements  are  directed  to  the  right  end.  How  often 
do  we  find  the  whole  purport  of  the  message  to  be  taken  up 
— we  had  almost  written  "  obscured  " — with  information  about 
the  goods  themselves,  when  what  really  interests  the  prospec- 
tive user  is,  what  they  will  do  in  his  service,  and  the  manner 
in  which  they  can  be  adapted  to  further  his  ends,  by  cheapen- 
ing his  costs  and  increasing  his  output,  and  in  consequence 
augmenting  his  profits  in  a   geometrical  ratio. 

We  have  called  this  an  exciting  book.  If  to  be  continually 
tickled  by  a  new  point  of  inteie.st ;  if  to  be  led  almost  breath- 
lessly onward  to  the  development  of  a  point  of  view  as  unex- 
pected as  it  is  important;  if  to  have  new  aspects  of  the  subject 
suddenly  revealed;  if  to  find  one's  own  views,  which  have 
perhaps  been  suspected,  even  by  oneself,  of  unorthodoxy. 
confirmed  for  novel  reasons,  and  yet  again  to  find  a  pet  theory 
knocked  into  the  middle  of  next  week — if  these  characteristics, 
which  might  almost  describe  a  successful  detective  story,  are 
those  of  an  exciting  book,  then  that  distinction  is  merited  in 
this  case. 

Not  only  do  we  find  much  that  is  of  interest  concerning  the 
bringing  of  technical  products  in  a  suitable  way  before  the 
favourable  notice  of  the  prospective  purchaser,  but  there  are 
many  useful  hints  on  the  essential  characteristics  of  house 
journals,  both  public  and  private.  It  is  necessary  to  keep 
the  staff  and  workpeople  apprised  of  how  they  can  best 
advance  their  employers'  interests,  but  this  can  be  done  in 
a  right  way,  as  well  as  in  numy  wrong  ways.  Our  renders 
do  not  need  to  be  told  that  we  h;ive  rather  a  high  opinion 
of  human  nature;  and  for  this  reason  we  think  it  offensive 
for  an  employer,  whether  firm  or  individual,  to  tell  his  stflft 
to  "  get  an  hour's  earlier  start  to-morrow  morning."  to  "  do 
it  now,"  to  "  make  one  more  call  to-day  than  yesterday." 
Tlie  natural  instinct  of  mankind  is  to  give  a  square  deal,  and 
this  instinct  is  strengthened,  in  the  great  majority  of  cases, 
during  the  proces.s  of  coming  to  years  of  maturity.  It  is  the 
unnatural  who  cheat  and  defraud,  and  the  very  existence  of 
criminal  courts  and  prisons  is  a  symptom  that  the  person 
who  operates  against  the  recognised  natural  principle  is  abnor- 
mal, and  must  be  put  outside  the  pale  of  ordinary  society. 
Those  whose  interests  are  bound  up  together  should  work 
totrether.  It  is  the  business  of  the  leaders,  not  to  insist  upon 
this  ikuessity.  but  to  show  how  it  may  best  be  aeeompli.shed. 
We  commend  this  book  to  all.  whatever  their  state  of  educa- 
tion in  matters  pertaining  to  advertising,  who  have  at  heart 
the  advancement  of  our  engineering  industry. 
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FUTURE     PROSPECTS     IN     HUNGARY     AND     POLAND. 


HuNGASY's  principal  asset  is  her  capacity  to  produos  food- 
■tnffs.  Uther  sources  of  natural  wealth,  such  as  oil,  may 
possibly  be  discovered,  but  this  is  uncertain.  Coal  there  is, 
but  With  the  exception  of  that  mined  at  Pecs  (at  present  under 
the  occupation  of  the  Serbs.  Croats,  and  Slovenes)  of  poor 
quahty  and  insufficient.  'Inhere  are  possibilities  of  obtaining 
power  by  hydraulic  means,  but  these,  again,  have  not  been 
developed. 

A  few  good  harvests,  together  with  eound  financial  economy, 
should,  accordmg  to  a  recent  report  by  the  British  Commer- 
cial Commissioner,'  place  Hungary  in  a  fair  way  to  recover 
her  balance,  always  provided  that  the  essential  factors  of 
internal  as  well  as  external  peace  are  assured,  and  an  un- 
restricted market  with  the  neighbouring  States  is  mutually 
arranged. 

The  coalfields  yield  but  a  poor  quality  of  brown  coal,  similar 
to  lignite,  which  therefore  cannot  be  used  for  gasworks, 
foundries,  domestic  purposes,  or  express  trains,  without  an 
admixture  of  better  class  material.  Last  year's  production 
amounted  to  nearly  five  million  tons,  equal  to  78  per  cent,  of 
the  1913  output.  The  annual  requirements  are  estimated  at 
7.500,000  tons. 

Certain  raw  materials  which  were  available  to  Hungary 
before  the  war  are  now  cut  off,  and  unless  supplies  are  obtain- 
able from  neighbouring  States  without  restriction,  Hungarian 
industries  will  be  in  serious  jeopardy. 

Apart  from  the  question   of   the  rate  of 
Goodwill  exchan^'e,  demand  in  Hungary  is  keen,  and 

to  Britain.  if  British  firms  were  willing  to  do  business 

on  consignment  to  first-class  houses,  a  very 
fair  trade  would  ensue.  British  houses  have  always  had  an 
excellent  reputation  in  Hungary,  but  competition  is  likely  to 
be  keen  in  the  future,  especially  from  Germany.  Machinery, 
hardware,  small  tools,  and  iron-mill  products  are  some  of 
the  main  branches  which  will  have  to  be  taken  into  account, 
and  in  order  to  secure  a  market,  apart  from  such  credit 
facilities  as  may  be  granted,  the  selection  of  good  agents  is 
a  matter  of  utmost  importance.  Budapest,  owing  to  its  posi- 
tion on  the  Danube,  will  in  all  likelihood  become  a  centre 
for  transit  trade  eastwards.  A  large  stock  of  goods  of  various 
categories  could  be  warehoused  or  bonded  for  transit  purposes 
as  well  as  for  local  sale. 

No  electrification  of  the  State  Railways 
Electrification  has  as  yet  taken  place,  although  its  de- 
Schemes,  sirability  appears  to  be  generally  accepted, 
but  it  is  proposed  to  electrify  an  experi- 
mental line  of  49  km.  from  Kelenfold-Adony  and  Prisztrasza- 
boles,  with  a  generating  station  at  Budaluk.  near  Budapest. 
This  station  is  complete  with  a  4,000-h.p.  installation,  and  one 
electric  locomotive  is  under  construction  at  the  Ganz-Danubius 
Works  at  Budapest.  The  system  will  be  single-phase  with  over- 
head wire,  and  the  local  brown  coal  will  be  used  for  power 
generation.  If  good  results  are  obtained,  it  is  proposed  to 
electrify  about  1,4(X)  km.  of  line. 

Tramcars  and  tramlines  in  Budapest  and  other  towns  are 
in  need  of  thorough  overhauling. 

in  connection  with  a  scheme  to  build  a  commercial  harbour 
on  the  island  of  Coepel,  south  of  Budapest,  it  has  been  pro- 
posed to  take  advantage  of  the  4J  metre  fall  of  the  river  during 
its  6<J  km.  run,  and  by  building  a  lock  at  the  northern  end 
and  one  at  the  southern  end  of  the  so-called  Soroksur  arm 
of  the  river,  to  develop  some  7,000  h.p.  Foreign  capital  is 
also  needed  for  this  scheme,  but  although  both  British  and 
French  firms  have  examined  the  proposition,  no  definite  offer 
has  yet  been  made. 

A  preliminary  concession  has  been  obtained  by  a  firm  of 
Swiss  engineers  to  harness  a  branch  of  the  river  "near  Press- 
burg  (Bratislava)  and  Gyiir,  This,  if  undertaken,  would 
yield  between  -iO.OOO  and  45,000  h.p.  according  to  the  stale  of 
the  river,  and  would  be  of  great  value  to  the  industrial  town 
of  Gyor.  A  third  river  power  scheme  is  proposed  in  the 
neighbourhood  of  Vacz. 

Ah  soon  as  financial  conditions  permit,  telegraphic  and  tele- 
plionic  ((Jiiiinuniration  will  need  to  lie  set  in  order  as.  owing 
to  the  war,  instruments  are  still  sadly  in  need  of  repair. 

Amidst  a  turmoil  of  internal  and  external 
Poland's  Task.  political  struggles  Poland  has  been  striv- 
ing bravely  to  reconstruct  her  economic 
life.  The  turning  point  would  come,  it  was  believed,  when 
the  plebiscite  in  Upper  Silesia  was  taken.  Yet  that  event  is 
over  and  uncertainty  still  prevails. 

Poland  reckoned  to  lay  a  strong  foundation  again  for  her 
manufacturing  industries  with  raw  materials  from  Upper 
Silesia  if  that  territory  liccarae  an  integral  part  of  the  new 
State.  The  Commercial  Secretary  to  H.M.  Legation  at  War- 
saw dwells  upon  this  factor  in  Poland's  future  in  the  report 
which  has  been  recently  issued  by  the  Department  of  Overse,is 
Trade  t 


Whatever  Poland  may  ultimately  gain  from  Upper  Silesia, 
■he  will  certainly  make  a  big  bid  for  trade  with  riussia  and 
other  countries  ux  Kurope  in  the  products  of  her  textile  and 
engineering  mdustries. 

'I'he  character  of  the  latter  is  local  and  interests  Great  Britain 
only  in  so  far  as  it  will  be  possible  in  the  future  to  purchase 
in  the  United  Kingdom  machinery  for  the  extension  ol  the 
existing  plant  and  the  erection  ol  new  ones.  Belore  the  war 
nearly  all  the  machinery  required  in  the  metallurgical  and 
engineering  industries  was  imported  exclusively  from  Ger- 
many. 

Exact  statistics  have  not  yet  been  compiled,  but  the  follow- 
ing figures  give  an  idea  of  the  present  position  of  the  in- 
dustry :  — 

I.  isumber  of  rolling  mills,  foundries,  &c..  employing  more 
than  20  workmen  in  operation  at  the  end  of  19'iO,  dio;  of 
these.   '237  belonged  to  the  Polish  Metallurgical  Association. 

'2.  Number  of  w'orkmen  employed  in  19li<J,  27,000;  in  1913, 
54,000. 

The  Starachowice  Metallurgical  Co.  has  entered  into-  ah 
agreement  with  the  Creusot-Schneider  Co.  and  Messrs.  Vickejs 
for  the  development  of  the  company  on  a  larger  scale  and  the 
erection  of  munition  works. 

In  spite   of   the   difficulties  in  obtaining 
Electrical  metals   and  other  materials   necessary   for 

Engineering  this  industry,  various  enterprising  capita- 
Industry,  lists  started  factories  for  the  manufacture 
of  indispensable  articles.  Local  factories 
are  now  able  to  supply  insulated  wire  of  small  diameter, 
switches,  safety  appliances,  insulating  tubes  with  accessories, 
electrotechnical  porcelain,  electric  lamps,  &c.  All  these  articles 
are  of  good  quality,  and,  although  the  output  does  not  cover 
local  requirements,  the  industry  is  developing  satisfactorily, 
and  improvements  are  made  in  manufacturing. 

Owing  to  the  depreciation  of  the  Polish  mark  there  is  no 
competition  in  this  class  of  goods  at  the  present  moment,  but 
there  is  no  doubt  that,  as  soon  as  the  exchange  improves,  the 
Germans  will  throw  on  the  Polish  market  their  manufactures. 
of  which  they  hold  large  stocks,  and  which  were  imported  in 
large  quantities  by  Poland  before  the  war. 

The  import  trade  is  not  likely  to  increase 
Import  Trade,       until  conditions  become  more  normal,  the 
currency  appreciates,  and  the  buying  power 
of  the  country   is  larger. 

It  is  readily  admitted  that  Poland  will  become  a  buyer  of 
foreign  goods  in  the  future  not  only  for  her  own  needs  but 
as  a  middleman  for  the  Russian  market.  Tlie  Poles  have  an 
extensive  and  accurate  knowledge  of  Russia,  and  .'should  play 
an  important  part  in  the  commercial  and  industrial  regenera- 
tion of  that  country,  (ierman  competition  is  likely  to  be  very 
keen  in  this  part  of  the  world,  as,  having  lost  important 
colonial  markets,  she  will  probably  devote  special  attention 
to  the  capturing  of  Polish  trade.  It  is  therefore  essential  not 
to  consider  the  PoUsh  market  as  a  buyer  of  goods  to  be 
utilised  only  in  Poland — the  scope  is  much  larger. 

German  and  other  competition  was  not 
CompetiUon.  felt  much  during  1920;  as  regards  the 
former,  this  was  perhaps  due  to  the  en- 
forcement of  special  regulations  by  which  the  export  from 
Germany  to  Poland  of  a  large  number  of  articles  was  pro- 
hibited by  law,  but  such  goods  as  have  been  offered  are  cheapei 
than  British-made   goods. 

With  a  view  to  competing  successfully,  it  will  be  necessary 
for  British  traders,  in  the  first  instance,  to  adapt  their  goods 
to  local  requirements,  to  appoint  local  representatives  of  a 
good  standing,  with  a  thorough  knowledge  of  the  country, 
and  to  sell  goods  on  credit,  as  soon  as  local  conditions  will 
justify  the  granting  of  it.  In  some  branches  it  will  be  in- 
dispensable to  keep  stocks  of  goods  in  Poland  to  enable  quick 
delivery  with  a  view  to  overcoming  the  iidvantagc  uliiih 
(jermany.  Gzecho-Slovakia,  or  German  Austria  possess,  owing 
to  thcii'  niDre  favourable  geographi<'al  jjositioius. 


•  H.M.   Stationerv  Office.  Is.  6d. 
.t  n.M.  Stationery  Office,  &. 


Severn  Barrage  Scheme. — The  Ministry  of  Transport,  in 
a  coinniunication  to  the  Newport  (Mon.)  Development  Associa- 
tion regarding  the  Severn  barrage  hydro-electric  scheme,  says 
that  wiiile  it  is  impossible  to  state  that  tlic  .scheme  will  not  be 
proceeded  with  at  some  future  date,  when  financial  conditions 
are  more  favourable,  there  is  certainly  no  prospect  of  the 
■scheme  being  carried  out  for  some  time  to  come. 

'I'he  Water  Power  Resources  Committee,  it  is  added,  recom- 
mended that  a  technical  commission  of  inquiry  should  be  con- 
stituted, but,  in  view  of  the  financial  stringency,  it  was  decided 
not  to  establish  a  commission  at  present.  Tlie  recommenda- 
tion will  be  further  considered  when  conditions  are  more 
nearly  norm.il.  In  the  meantime  the  Board,  in  conjunction 
with  other  Government  Departments,  propo.ses  to  collect  such 
infonnation  and  data  concerning  the  Severn  as  may  become 
available,  with  a  view  to  its  possible  future  utilisation.^Th* 
Time$. 
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NEW     ELECTRICAL    DEVICES,     FITTINGS,    AND     PLANT. 


lUaders  are  invited  to  submit  partimUam  of  new  or  improved  device/  and  apparatus,  which  will  be  ptibliihed 
if  considered  of  ivfieieni  intereet. 


A  Reflector  for  Show-case  Lighting. 

The  "  X-ray  Scoopette  "  fitting  sold  by  the  British-Thom- 
»ON-HoDSTON  Co.,  Ltd.,  77,  Upi^er  Thames  Street,  E.G.  1, 
hus  \)>'cn  designed  to  meet  the  demand  lor  a  neat  and  elTcctii'e 
li(<hting  unit  suitable  for  use  in  show-cases  and  shop  windows 
which  cannot  be  lighted  from  the  top.  The  fitting  consists 
o(,  a   "  Scoopette  "   reflector    {which    is  corrugated  as  shown 


Pig.  1.—"  X-RAY  ScoorETTE  "  Fitting. 

in  the  illustration,  fig.  1).  a  polished  nickel  or  Florentine 
bronze  casing  and  a  bayonet-type  lamp-holder.  Two  forms 
of  casing,  rectangular  or  elliptical,  can  be  supplied — the  former 
is  illustrated.  Special  brackets  have  been  designed  for  fixing 
the.'ie  fittings  to  a  wall  or  woodwork. 

A   Lamp=locl(ing   Device. 

.\  new  type  of  lamp-locking  device  has  recently  been  placed 
upon  the  market  by  The  Height  Engi.n'eering  Co.,  33,  Bridge 
Street.  Manchester.  As  will  be  seen  from  the  illustration 
(fig.  2).  this  consists  of  a  brass  cover  which  fits  over  the 
collar  of  the  lamp,  the  shade  resting  on  the  top  of  the  cover. 
Normally  a  locking  nut  is  screwed  down  on  to  the  top  of  the 


Fig.   '2.— L,4mp-locking  Device. 

shade,  leaving  a  space  on  the  screwed  tovi.  This  is  covered 
by  a  ring  which  can  be  slipped  on  to  prevent  the  nut  being 
turned  to  release  the  pressure  holding  the  lamp  on  to  the 
bayonet  contacts.  The  ring  is  locked  by  a  nut  and  screw 
and  through  the  latter  is  dri'led  a  hole  for  a  sealing  wire. 
The  width  of  the  ring  can  be  varied  for  different  types  of 
lamp   holders. 

The  "  TerraGrip  "  Continuity  System. 

A  system  has  been  introduced  by  Simpi.e.x  Conduits,  Ltd., 
Birmingham,  to  provide  a  cheap  means  of  effecting  ample  ami 
permanent  electrical  conductivity  in  light  gauge  unscrewed 
conduit  installations.  Each  outlet  of  every  fitting  has  a  drilled 
and  tajiped  boss  for  housing  a  steel  screw  of  the  formation 
shown  in  fig.  .").  After  the  conduit  is  in.sertcd  into  the  outlet 
of  the  fitting,  the  screw  is  driven  home,  and,  by  virtue  of  its 
stmcture.  the  cup-shaped  nose  of  the  screw  on  inakmg  con- 
tact with  the  conduit  expands,  as  shown  in  fig.  4.    In  expand- 


ing, the  enamel  is  automatically  scraped  off  the  conduit,  thus 
ensuring  continuity.  Further,  the  expansion  of  the  cup- 
shaped  noi;e  automatically  locks  the  screw  iu  pofcition,  thug 
guardmg  agai;ist  loosening  under  vibration.  Conductivity 
tests  on  "  Terra-Grip  "  junctions  have  been  carried  out  by  the 


Figs.  3  &  4.— The  "  Tf:nRA-GBip  "  Uontinditv  System. 


Electrical  Engineering  Department  of  the  University  of  Bir- 
mingham, by  measuring  the  potential  drop  in  millivolts  across 
a  number  of  "  Terra-Grip  "  junctions  in  series.  Currents  up 
to  40  amperes  were  passed  through  the  conduit  and  junctions, 
and  the  average  resistance  per  junction  was  found  to  be  only 
.0003  ohm. 

A  Tramcar  Tire  Heater. 
.\  device  (of  Swiss  manufacture)  for  heating  tramcar  tires, 
preparatory  to  fixing  them  on  the  wheels,  which  is  being  put 
on  the  British  market  by  the  Equipment  &  Engineering 
Co.,  '2  &  3.  Norfolk  Street.  Strand,  W.C.3,  is  a  distinct  im- 
provement upon  the  types  of  heaters  usually  employed  at 
tramway  depots  and  repair  shops.  As  will  be  seen  from  the 
illustration  (fig.  5),  the  device  is  a  very  simple  one,  con- 
sisting of  a  transformer  with  a  removable  yoke  which  per- 
mits of  the  placing  of  the  tire  in  the  magnetic  field  to  form  a 
closed  secondary.    The  tire  is  placed  upon  a  bed  of  insulating 


Fig.  5.— Tramc-ak  Tire  Heater. 

material,  and  heats  up  very  quickly.  The  yoke  of  the 
transformer  slides  in  a  guide,  and  is  moved  by  means  of  a 
handle.  The  power  required  is  about  '2.5  k\.\,  and  the  de- 
sired temperature  is  reached  in  from  15  to  30  minutes, 
depending  principally  upon  the  size  of  the  tire  being  heated. 
The  apparatus  weighs  about  9  cwt.  The  only  drawback  to  its 
use  is  the  fact  that  an  a.c.  supply  is  not  usual  in  tramway 
depots,  and  of  course  this  would  involve  the  installation  of 
the  necessary  plant. 

\Ve  may  mention  that  thi.';  appears  to  l>e  an  improvement 
upon  a  similar  device  made  bv  the  (Vrlikon  Co..  of  Switzer- 
land, descrilied  in  our  issue  of  September  ilth,  1915  (p.  39:^). 

The  "  Universal  "  HIcctric  Range. 

A  distinct  advance  in  electric  cooker  construction  is  apparent 
in  the  "  Universal  "  range,  recently  placed  on  the  British 
market  by  Messrs  L.  G.  Hawkins  &  Co..  116.  Charing  Cross 
Road.  W.C.  '2.  Tills  cooker  is  shown  iu  Vig.  6.  The  first  point 
which  strikes  tho.se  who  have  to  do  cooking  is  the  height  of 
the  appliance  which  does  away  with  the  stooping  necessary 
in  the  case  of  most  cookers,  whether  electric  or  otherwise. 
The  overall  height  is  61  in.  In  appearance  the  range  is  very 
neat,  and  the  floor  space  it  occupies  very  small,  being  only 
'27  in.  bv  '29  in.  The  oven  i."!  of  rigid  construction  and  heat- 
insulated  by  means  of  high-grade  "  S.ini-Therni  "  block  which 
will  not  detoriorato  with  long  service  or  under  high  tempera- 
tures. The  lining  is  of  "  alumini.sed  "  sheet  steel.  The  oven 
equipment  consists  of  a  broiling  rack,  two  heavy  wire  racks, 
and  drip  pans.  The  amount  of  heat  is  adjustable  through 
a  large  range,  ag  there  are  two  elements,  eaih  with  a  three- 
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heat  control.  There  are  three  hot  plates  containing  very 
simple  but  efficient  elements,  simply  connected  to  the  cables 
upon  the  under-side  of  the  bottom  stoel  casing.  Each 
of  the  hot  plates  consists  of  an  insulating  block,  an 
asbestos  pad,  and  the  top  plate  containing  the  element. 
These  hot  plate.s  are  al.io  connected  with  three-heat 
switches.  In  addition,  there  is  also  a,  sholf  which  embodies 
a   hot    plate.      Tlio   s\\  iti'hos    for    tliost>    licatintl    elements  are 


Fio.  6.— The  "  Univers.al  "  Electric  Range. 

arranged  on  the  front  board,  and  their  construction  is  such 
that  it  can  be  seen  at  a  glance  which  elements  are  "  on  "  and 
which  "off."  The  total  (full-heat)  loading  is  7,660  watts, 
the  oven  taking  a  maximum  of  3,.5{)0  watts.  The  range  is 
made  by  Messrs.  Landers.  Frary  &  Clark,  of  New  Britain 
(Conn.),  U.S..\. 


THE  INTERNATIONAL   TRAMWAY  AND    LIGHT 
RAILWAY     ASSOCIATION. 


First  Annual  Congress. 
The  International  Ti-amway  and  Liglit  Railway  .'\ssociation 
wa.s  founded  in  Nuremberg  in  Novemlier  last.  The  greater 
part  of  the  mernbership  is  German  or  Austrian,  practically 
all  the  undertakings  in  the  two  countries  having  given  the 
Association  their  support.  The  number  of  representatives  of 
other  countries  is  7-2.  made  up  as  follows:  Denmark,  four; 
Holland,  sixteen;  Italy,  one;  .Jugo-Slavia,  two;  Norway,  six; 
Poland,  two;  Rimiania,  three;  Spnin,  one:  Sweden,  six;  Fin- 
land, one;  Switzerland,  twelve;  Czecho-Slovakia.  nine;  and 
Hungary,  nine.  It  will  be  noticed  that  of  the  nations  of  the 
Entente  only  Italy  has  a  representative.  The  membership  is 
apparently  not  confined  to  traction  undertakings  or  their 
repre.'^entatives,  for  in  the  list  given  by  The  Electric  Railway 
and  Tramway  Journal^  from  which  this  information  is  taken, 
the  names  of  companies  which  are  concerned  only  indirectly 
with  the  industry  appear. 

The  first  annual  congress  took  place  in  Vienna  on  May  30th 
and  following  days,  under  the  presidency  of  Herr  Ludwig 
Spangler.  director  of  the  Vienna  municipal  tramways.  About 
350  delegates  attended,  and  the  day  prior  to  the  opening  was 
devoted  to  a  reception  and  sight.seeing  in  Vienna,  .^mong 
the  visitors  were  official  representatives  of  the  Austrian,  Dutch, 
Swedish,  and  Hungarian  Governments.  In  replying  to  a 
number  of  addres.ses  of  welcome,  the  president  stated  that  the 
member.ship  already  exceeded  150. 

During  the  first  day's  proceedings  President  Engineer  Dr. 
Exner  (Vienna)  discus.sed  the  relations  between  transport  and 
experinients.  He  began  with  a  reference  to  the  year  1fii(>. 
which  saw  the  birth  of  the  first  large  railway  in  Belgium, 
described  the  various  stages  of  development  of  technical  ap- 
pliances and  ex()erimental  work  as  the  traffic  increased,  and 
mentioned  the  ol)stacles  which  had  to  be  overcome  in  effecting 
satisfactory   arrangements. 

Director  Dipl. -Engineer  van  Putten  (Amsterdam)  spoke  of 
the  many  diffi(  iilties  which  had  had  to  be  overcome  in  the 
construction  of  the  .Amsterdam  tramways.  The  reclaimed  land 
was  below  sea  level  and  of  a  gravelly  nature.  The  tramway 
track  had  to  be  laid  on  concrete  topned  with  asphalt.  (if 
the  present  11.5  km.  of  track.  74  km.  was  laid  on  con- 
crete. The  extended  area  presented  difficult  problems  for 
the  tramways,  and  e.speciallv  in  respect  of  the  intercommun.nl 
tramways.  At  present,  although  Amsterdam  had  700,000  in- 
habitants, it  had  onlv  almut  59  km.  of  tramway  lines,  on 
which    about    130   million    pa.ssengers    were   carried    yearly. 


The  eight  car  depots  and  repair  works  of  the  tramways  were 
all  built  on  piled  foundations— in  fact  most  of  the  buildings 
in  Holland  wore  built  on  wooden  piles.  These  piles  often  had 
a  length  of  13  metres  and  in  some  cases  as  much  as  25  metres. 
These  facts  showed  clearly  that  the  cost  of  the  foundation 
ot  any  buildmg  in  Holland  mu.st  amount  to  10  or  15  i)er  cent, 
of  the  total  cost  of  the  structure. 

Prof.  Dr.  Helm,  dealing  with  the  German  light  railways 
and  tramways,  said  that  at  the  end  of  1916  (when  the  last 
.statistics  were  pubhshed),  the  mileage  was  about  1'2,(X»0  km. 
In  the  case  of  tramways,  the  metre  gauge  predominated,  then 
came  the  standard  tramway  gauge,  which  was  followed  by 
tlie  75-cm.  gauge.  Other  gauges  were  very  little  used.  In 
the  light  railways  the  standard  gauge  predominated.  The 
small  increase  in  the  length  of  the  lines  with  other  than 
standard  gauge  was  almost  exclusively  due  to  the  extension 
of  the  existing  lines,  and  not  to  the  buildiug  of  new  lines. 
Owing  to  the  war.  the  formerly  favourable  economic  position 
of  the  light  railways  and  tramways  had  been  greatly  affected. 
Many  had  had  to  be  cktecd  down,  and  on  others  the  traffic  had 
had  to  be  greatly  reduced,  llie  higher  prices  often  made  it 
impossible  to  maintain  the  lines  and  the  rolling  stock  in  proper 
order.  TTiia  would  require  at  least  2.35  milliard  gold  marks, 
of  which  1.5  milliard  gold  marks  would  be  required  for  the 
tramways.  In  Germany  the  State  had  attempted  to  support 
the  lines  which  were  in  financial  straits,  but  this  attempt 
must  be  considered  as  a  failure,  as  the  100.000.000  marks 
allotted  was  quite  out  of  proportion  to  the  requirements. 
Moreover,  these  contributions  meant  a  complete  sacrifice  of 
independent  working.  It  would  be  much  more  to  the  point 
to  release  the  railways  from  compliance  with  agreements  and 
Acts  which  were  passed  when  the  conditions  were  entirely 
dillerent.  Many  economies  could  be  effected  in  the  working : 
thus,  for  instance,  a  series  of  experiments  was  being  carried 
out  with  the  object  of  reducing  the  quantity  of  the  roiling 
stock  required  and  its  wear.  The  tapping  of  new  sources  of 
revenue  was  absolutely  essential.  Such  new  sources  could 
be  found  in  an  extension  of  the  goods  traffic  on  tramways, 
in  the  storing  of  goods  on  railway  land  at  the  receiving  or 
.shipping  station,  but  chiefly,  however,  in  advertising. 

Director  Norregard  (Copenhagen)  gave  an  account  of  the 
history  and  development  of  the  Copenhagen  tramways.  He 
said  that  it  was  in  the  year  1863  that  the  first  horsed  tramway 
line  was  put  into  operation.  In  the  course  of  the  next  year 
or  so  no  fewer  than  ten  other  tramway  lines  were  built  by 
private  companies.  In  the  latter  part  of  the  nineties,  how- 
ever, these  little  tramways  were  amalgamated  by  two  large 
private  companies,  and  the  tramways  were  electrilied.  Mean- 
while the  oldest  line  had  been  acquired  by  English  capitalists 
and  was  under  English  control,  although  the  electrification 
had  been  carried  out  by  German  firms  with  German  capital. 
In  1911  the  Copenhagen  Tramways  Co.'s  large  undertaking 
was  purchased  by  the  municipality,  and  now  all  the  systems 
were  municipally-owned  and  operated.  The  total  length  "f 
tramways  was  91.6  km.,  and  the  rolling  stock  comprised 
426  motor  cars  and  440  trailers.  The  tendency  to  travel  by 
tramcar  had  increased  rapidly  in  recent  years.  Increased 
fares,  due  to  adverse  economic  conditions,  had  not  given  a 
satisfactory  balance  between  revenue  and  expenditure,  and 
severe  economics  in  working  were  necessary. 

Director  Hulfmann  (Malmo)  said  that  it  was  impossible 
to  secure  satisfactory  results  by  further  increasing  fares; 
attention  must  be  paid  to  economies  in  staff  and  in  new^  pur- 
chases. He  advocated  an  extended  use  of  trailer  cars  r.^d 
the  introduction  of  the  one-man  car  which  was  becoming 
common  in  America.  The  Malmo  Tramway  Co.  had  been 
experimenting  with  a  car  of  this  type  so  designed  as  to  allow 
pa.s.scngers  to  enter  and  leave  the  car  at  the  same  tini'-. 
It  was,  as  yet,  too  early  to  prnnounc*'  a  judgment  on  the 
merits  or  demerits  of  this  arrangement,  as  the  period  of  experi- 
ment had  not  yet  closed. 

The  session  then  closed,  and  in  the  afternoon  visits  were 
paid  to  the  Meidling  Works  and  to  the  Favoriten  station  of 
the  municipal  tramways. 

On  the  second  day.  Directors  Barth  and  Falkenburg  dealt 
very  fully  with  the  Christiania  tramways  and  light  railways. 
The  former  said  that  in  1917  a  prize  was  offered  for  the  best 
scheme  of  co-nrdination  and  organisation  of  the  traffic  facili- 
ties in  the  city  and  its  suburbs.  Thirteen  projects — two  of 
them  foreign— were  presented.  The  sneaker  described  the 
successful  plan,  the  main  principle  of  which  was  to  run  cars 
from  east  to  west,  and  to  lay  down  in  the  centre  of  thv 
city  as  many  tracks  as  were  necessary  fo  avoid  the  delayinc 
of  passing  cars.  Outside  the  centre,  the  lines  are  carried 
as  far  as  possible  radially  to  the  limit  of  the  populated  area 
and  beyond,  the  terminal  stations  all  being  designed  as  loops. 
Between  the  residential  quarters  and  the  business  part  there 
will  Later  be  a  ring  line.  ,\nothpr  outer  ring  will  also  he 
built.  There  will  be  branch  lines  to  the  harbour  and  railway 
stations  for  goods  traffic.  .Mtogether  the  scheme  provides  for 
60  km.  of  new  suburban  lines  and  34  km.  of  new  city  lines, 
estimated  to  cost,  without  rolling  stock,  at  present  prices. 
100,000,000  kr.  This  .scheme  is  being  activelv  proceeded  with. 
Director  Falkenburg  outlined  the  pre,=ent  position  of  the  Chris, 
tiania  system.  There  were  twci  companieB  serving  the  citv, 
a.nd  the  total  route  lenufh  nf  both  was  .36.3  km.  There  wee 
l.W  motor  cars  and  1.50  trailers  each  carrying  from  .52  to  fiS 
passengers.  In  1919  over  OO  million  passencrers  had  been 
carried,    as   compared  with   37  millinn   in   1913,  showing   the 
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enormous  growth  of  traffic  which  had  taken  place  in  recent 
years.  The  speaker  gave  statistics  which  showed  that  the 
cost  of  material  and  labour  had  risen  to  from  four  to  six  times 
the  19iy  ligures  Thf  fares  had  necessarily  been  increased 
considerably. 

Chief  Engineer  Tramm  (Berlin)  thtri  dealt  with  the  psycho- 
technical  test  of  the  litncss  of  motormcn.  He  said  it  was 
necessary  to  test  the  sight  (long  or  short  sightcdness,  quick- 
ness, colour  blindnes.s).  the  hearing  (sharpness  of  hearing, 
ability  to  locate  sound.s),  general  statu  of  nerves  and  other 
movements  such  as  trembling,  &c..  arm  rotation,  manipulation 
of  the  driving  apparatus,  slnying  power  of  the  driver,  atten- 
tiveness  and  presence  of  mind.  With  the  test  of  fitness  went 
hand  in  hand  the  training  on  the  Taylor  method,  and  the 
activity  was  regulated  in  accordance  with  given  principles.  It 
went  without  saying  that  in  -testing  for  fitness  the  humane 
point  of  view  must  not  bo  lost  sight  of.  TTie  speaker  de- 
scribed briefiy,  with  the  aid  of  slides,  the  testing  and  training 
methods  applied  in  the  case  of  over  2,000  employes,  as  well 
as  the  results  obtained.  He  mentioned  that  out  of  100  can- 
didates medically  passed,  '20  to  30  per  cent,  had  to  be  rejected 
after  the  test  of  fitness.  The  psycho-technical  test  of  the 
fitness  of  drivers  was  an  extraordmarily  efficacious  means  for 
ensuring  safe  and  economic  working,  as  had  been  proved  by 
experience  on  the  Berlin  tramways. 

Director  Lehmann  (Cologne)  laid  down  the  broad  lines  for 
the  amalgamation  of  transport  undertakings  in  large  German 
cities.  He  described  the  reasons  that  had  led  to  the  splitting 
of  transport  undertakings  in  these  cities,  the  results  being 
a  number  of  independent  transport  undertakings,  want  of  a 
general  plan  for  the  whole  of  the  city,  great  variety  of  tech- 
nical equipment,  great  dill'cfence  in  rates,  and  frequently 
want  of  facilities  for  quick,  direct,  efficient,  and  cheap  travel- 
hng.  Amalgamation  of  transport  undertakings  must  be  con- 
sidered as  the  only  remedy.  The  object  of  the  amalgamation 
of  transport  undertakings  would  be  to  lay  down  a  joint  plan 
for  the  traffic,  to  improve  the  existing  traffic  connection,  and 
to  equalise  and  to  reduce  the  rates  as  far  as  possible.  Amalga- 
mation ought  to  be  dealt  with  by  the  municipalities  to  which 
the  necessary  powers  would  be  transferred,  and  their  task 
should  be  facilitated  by  the  unification  of  State  examiners 
and  inspectors,  and  by  suitable  legislation.  The  amalgamated 
transport  undertakings  should  be  owned  chiefly  by  munici- 
palities, but  worked  privately. 

Engineer  van  Nes  (Vienna)  dealt  with  automatic  converter 
stations  for  electric  railways,  and  with  mercury  rectifiers.  He 
gave  a  general  description  of  the  object  and  arrangement  of 
automatic  converter  stations  with  single-armature  converters 
in  America,  and  of  automatic  converter  stations  on  the  Brown- 
Boveri  system.  He  also  dealt  with  the  successful  converter 
station  at  Riehen,  near  Basle,  for  the  Basle-Lorrach  tramways. 
The  mercury  rectifier,  its  construction  and  use,  were  described 
with  the  assistance  of  a  number  of  slides,  and  converter  stations 
with  distant  control  from  a  central  station,  and  automatic 
rectifier  stations,  were  also  described. 

On  the  third  day  Dr.  Mattersdorf  (Hamburg)  dealt  with 
the  standardisation  of  equipment,  and  spoke  of  the  work  of 
the  Union  of  German  Ti'amways,  laght  Railways  and  Private 
Railways  in  this  direction.  Among  the  subjects  dealt  with 
by  this  union  were  voltage,  motors,  controllers,  interior  wir- 
ing, mechanical  parts,  collectors  and  rails.  As  regarded  con- 
trollers, 18  positions  with  four  different  connections  had 
been  standardised.  Four  standard  sections  of  grooved  rails 
had  been  approved,  and  six  sections  of  headed  rails.  Dr. 
Mattersdorf  also  spoke  on  "  service,"  and  emphasised  the 
need  for  centralised  management  and  careful  supervision  and 
upkeep.  He  recommended  the  formation  of  a  special  com- 
mission to  deal  with  these  problems. 

Director  Tobias  (Budapest)  described  the  experience  gained 
on  the  Budapest  tramways  in  the  use  of  ball  and  roller  bear- 
ings. His  conclusions  were  that  properly  designed  ball  and 
roller  armature  beaiings  were  superior  to  armature  bearings 
.  with  sliding  friction  as  regarded  reUability  of  working,  and 
that  considerable  economies  could  be  eifectcd  in  lubricating 
material,  as  well  as  in  the  cost  and  attendance  and  upkeep  of 
the  bearings  and  of  the  motors,  such  economies  ."soon  paying 
for  the  cost  of  purchase,  in  addition  to  the  interest,  even 
in  the  case  of  bearings  subsequently  put  in. 

Director  Albert  (Crefeld)  and  Director  Loercher  (Stuttgart) 
also  testified  to  the  advantages  gained  by  the  use  of  correctly- 
designed  ball  and  roller  bearings. 

Engineer  Stehr  (Vienna)  gave  statistics  and  general  in- 
formation about  high-pressure  diiect  current,  about  speed 
regulation  by  shunting,  and  about  power  and  converter  sta- 
tions. He  concluded  by  describing  the  possibilities  of  the 
use  of  high-pressure  direct  current  for  light  railways. 

Engineer  Findeis  (Vienna)  dealt  with  railless  systems,  and 
considered  this  a  cheap  means  of  locomotion  for  districts  with 
small  traffic.  With  the  assistance  of  slides  he  gave  particulars 
of  the  various  constructions  of  current  collectors,  such  as 
the  Schiemann,  the  Kohler,  &c..  of  the  construction  of  the 
cars,  of  the  possibilities  of  electric  overhead  lines,  and  de- 
scribed some  existing  Unes  and  their  results. 

In  conclusion  of  the  day's  proceedings,  officers  and  council 
for  1921  and  1922  were  elected. 

On  May  30th.  the  members  visited  the  principal  depot  of 
the  Vienna  municipal  tramways,  and  inspected  the  various 
departments,  shops,  and  products  of  that  large  establi.'^hment. 
They  saw  about  450  cars  in  the  sheds,  besides  rail-cars,  snow- 


ploughs,  and  other  service  vehicles,  &c.  Later  the  membera 
were  the  guests  of  the  City  of  Vienna,  and  were  welcomed 
by  Burgermeistcr  Reumann  in  the  Magistrates'  Sessions  Hall. 

On  Tuesday  afternoon.  June  1st.  a  visit  was  paid  to  the 
bruwQ  coal  depot  at  Zillingdorf  and  the  new  power  station 
at  Epenfurt  of  the  Vienna  Electricity  Department,  as  well 
as  to  the  electricity  works  of  the  Southern  Railway  Co.;  and 
on  the  following  day  the  visitors  inspected  the  modern  works 
of  tlip  A.IvG.  i  nion  Co.,  and  the  railless  trolley  installa- 
tion  between  Pofzleindorf  and  Salmannsdorf. 

The  next  congress  of  the  Association  is  to  be  held  in  Buda- 
pest. 


SIGNALLING     BY     INVISIBLE     RAYS. 


Selective  Th.^nsmission  and  Detectio.n  of  Ultr.\-Violkt 

R.*l)I.ATIONS. 

Very  little  regarding  the  origin  or  detail  of  the  invention  which 
enabled  signalling  to  bo  carried  out  by  means  of  invisible 
rays  during  the  later  period  of  the  late  European  war  has 
been  so  far  available.  A  recent  i.ssue  from  the  U.S.A.  Patent 
Office,  however,  "  let  the  cat  out  of  the  bag  "  for.  according 
to  the  Electrical  World,  the  invention  is  claimed  by  Dr.  Louis 
Bell  and  Mr.  Norman  Marshall,  of  Boston,  who  are  reported 
to  have  attacked  the  problem  many  months  before  America 
entered  the  conflict,  and  to  have  achieved  success  following 
a  brilliant  series  of  research  investigations. 

The  peculiarity  of  the  system  described  is  that  it  utilises 
not  the  radiations  of  very  short  wave  lengths  known  academic- 
ally as  the  ultra-violet,  but  rather  a  part  of  the  spectrum  to 
which  relatively  very  little  attention  has  been  paid — that 
portion  which  lies  between  the  extreme  vi.sible  violet  and 
the  point  at  which  radiation  is  strongly  absorbed  by  glass. 
Very  powerful  radiation  in  this  region,  which  roughly  lies 
between  400  /iu  and  3.50  /^/i.  can  be  obtained  from  divers 
sources  like  the  carbon,  mercury,  and  magnetite  arcs,  but — 
what  is  here  of  great  importance — the  incandescent  lamp, 
particularly  hard  pushed,  yields  very  excellent  results.  Rays 
in  this  region  are  of  extremely  low  visibility,  so  low  as  to  be 
virtually  invisible  under  all  working  conditions,  and  yet  they 
have  the  power  of  exciting  the  "  chemical  eye  "  of  fluorescence 
with    somewhat  astonishing   efficiency. 

Perhaps  the  most  remarkable  thing  about  the  system  is  the 
extreme!/  small  quantity  of  energy  required  to  operate  it, 
less  than  20  watts  total  output  being  ample  for  ordinary  front- 
line work  and  100  watts  or  so  for  distance  signalling.  Bearing 
in  mind  the  fact  that  even  this  small  amount  of  energy  is 
filtered  through  half  an  inch  of  dark  glass,  the  extraordinary 
.sensitiveness  of  a  properly  organised  "  chemical  eye  "  becomes 
strikingly  evident.  The  retina  itself,  for  visible  rays,  responds 
to  amounts  of  energy  so  small  as  to  be  hardly  imaginable,  but 
the  photochemical  process  of  fluorescence,  if  photochemical 
it  be,  seems  not  to  fall  far  behind. 

All  previous  efforts  to  signal  by  normally  invisible  rays  had 
attempted  to  use  either  the  extreme  ultra-violet  or  infra-red 
rays  in  the  belief  that  the  former  were  so  quickly  absorbed  by 
tlie  atmosphere,  and  so  difficult  to  obtain  in  quantity 
as  to  be  impracticable  for  portable  service,  and  even 
less  attainable  in  suitable  transmitting  apparatus.  More- 
over, every  previous  attempt  to  utilise  ultra-violet  light 
rays  had  involved  the  use  of  quartz  apparatus  which  was 
utterly  impracticable  for  production  in  quantity  as  required 
for  military  use.  Therefore,  Messrs.  Bell  t  Marshall  turned 
to  the  region  just  beyond  the  visible  spectrum  and  instead  of 
working  with  quartz  len.'ies,  the  experimenters  used  ordinary 
Mangin  mirrors,  which  by  tradition  were  entirely  incapable 
of  dealing  with  the  ultra-violet  rays  without  vital  absorption 
for  the  region  now  used  (400  ,",»  to  350  «")•  The  Mangin 
mirror  proved  excellent  for  the  work,  and  it  was  found  pos- 
sible to  obtain  a  powerful  beam  in  this  part  of  the 
spectrum  from  an  ordinary  gasfiUed  lamp  of  the  type  used 
for  automobile  headlamps. 

A  suitable  .screen  to  cut  out  the  visible  spectrum  gave  the 
investigators  a  larije  amount  of  trouble,  owing  to  the  fact 
that  nearly  everything  in  the  way  of  an  ab.^orbing  medium 
is  permeable  to  the  red  of  the  spectrum,  of  low  visibilitv  by 
day  but  conspicuous  by  night.  The  problem  was  to  leave 
the  nearer  part  of  the  ultra-violet  and  to  transmit  it  with 
considerable  freedom.  Traditional  screens  failed  utterly. 
Messrs.  Bell  and  Marshall  tested  virtually  the  entire  range 
of  dvod  films  and  liquid  absorbing  media.  Iit<'r3lly  in  htindreds 
of  combinations,  before  success  was  achieved.  The  screen 
finally  settled  upon  as  the  most  practicable  was  a  combination 
of  gla.sses  nroduced  bv  the  efforts  of  Dr.  H.  P.  Gape,  of  the 
Corning  (N.Y.)  Gla.ss  Works,  workina  on  the  specified  reqnire- 
nienfs  as  to  wave-length  limits.  Still  more  persist<»nt  in- 
vestigation was  required  to  discover  the  "  chemical  eve  " 
which  should  finally  render  visible  the  radiation  passed  hv 
the  incandescent  lamp  through  the  necessary  screens.  To 
reach  success  it  was  necessary  to  have  a  receivins  screen 
which  should  be  verv  sensitive  to  the  one  particular  re^'ion 
of  the  s)iectrnm  supplied  and  should  fluoresce  with  the  colour 
of  the  maximum  luminosity  value  for  very  we.ik  stimuli.  Even 
when  the  best  substance  was  finally  found  it  proved  to  be  s 
rather  difficult  art  to  prepare  it  in  the  sensitive  films  necessary 
for  use. 

The   investigators  had    particularly  in  mind  the  production 
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of  a  very  light  and  effective  signalling  set  which  had  maximum 
portability  so  that  it  could  be  carried  if  necessary  on  a  soldier's 
belt.  The  first  complete  apparatus  turned  out,  in  fact,  con- 
sumed less  than  'JO  watt.s  derived  from  a  dry  battery  carried 
on  the  belt  and  was  capable  of  signalling  probably  over  1  or 
3  km.  In  the  receiving  apparatus,  again,  all  traditions  were 
violated,  for  the  "  chemical  eye  "  was  fixed  to  an  ordinary 
prism  field  glass  where  the  rays  had  to  pas.s  through  two 
cemented  lenses  and  6  or  8  cm.  of  glass.  Glass,  in  fact,  is 
quite  transparent  to  the  particular  radiations  employed,  and 
ordinary  field  glasses  iovm  as  good  a  receptive  device  as  could 
be   de.^ired. 

Penally,  the  whole  outfit,  with  combined  sending  and  receiv- 
ing apparatus,  battery,  and  tripod  mount,  weighed  but  13.6 
kg.  and  was  capable  of  vrorking  over  fi  or  8  km.,  using  only 
about  '25  watts  in  the  lamps.  It  gave  a  singularly  narrow 
and  sharply  defined  beam,  appearing  in  the  receiving  glass 
as  a  httle  green  moon  blinking  a  code  unseen  through  the 
darkness. 

Signalling  with  this  particular  kind  of  ultra-violet  ray  proved 
successful  even  in  face  of  a  drizzling  rain  or  a  snow  squall. 
Tlie  absorption  by  the  atmosphere  did  not  appear  to  be  at  all 
severe,  and  the  apparatus  was  extraordinarily  compact  and 
portable. 

In  the  most  developed  form  two  telescopes  are  used  side  by 
side.  One  is  used  in  transmitting  and  the  other  in  receiving 
.■signals.  In  the  former  are  mounted  duplicate  lamps,  the  filter. 
eyepiece,  and  transmitting  lens.  The  latter  contains  a  con- 
densing lens,  with  the  fluorescent  screen  at  its  focus,  and  an 
eyepiece.    Clear  glass  was  used  in  these  lenses. 


NEW     PATENTS     APPLIED     FOR,     1921, 
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Coini>i;ed   eipresEly    for    this    journal    bv    Messrs.    Sbfton-Jonbs     O'Diil    an 
Stethins,  Charlered  Patnnt  Agents.  285,   High  Holborn,   London,  W.C.  1. 


changing    signs."     E.      \V.     Chamborlain.     August 


21,163.     ■•  Eltctric 

21,335.     "  Incan<k-scent    electric    lamps."    J.    F.    X.    Young.     .August    11th. 

21,342.  "  Dynamo-electric  machines  for  producing  oxides  of  nitrogen." 
F.  Stacey.    August   11th. 

21,357.     "  Party-line  telephone   systems."     R.  C.    .M.    Hastings.  .August  lltb. 

21,365.  "  Apparatus  for  condensing  mercury  vapour  in  metal-vapour  rec- 
tifiers."      Siemens-Schuckcrtwerlte.        -August    Uth.        (Germany,    August   19th, 

21,371.  "  Drawn  wire  filaments."  General  Electric  lo..  Ltd.,  and  F.  S. 
Goucher.     August  lllh.  .  , 

21,438.  "  Electric  emergency  lighting  installations."  P.  Das.  August  12lh 
(Holland,  October  28th,  1920.) 

21,582.     "  Electric    light   fitting."    J.    Hall.     August    15th. 

21,584.  "  Terminal  connectors  (or  spark  plugs,  &c."  B.  Deakin.  .^uoust 
loth. 

21,595.  "  Shade  carriers  (or  electric  lamp  holders."  S.  Coson  and  I'.  M. 
Soulsby.     August    15th. 

21,6()0.  "Clips  or  brackets  'for  holding  petrol  'cans,  accumulator  boxes, 
&c."    J.    H.    Holland.    August   15th. 

21.613.  "Electric  floor-polishing  machine  and  waxing  attachment."  G.  E. 
Robinson.  F.  M.  Soulsby.  and  R.  A.  Slencel.  .August  ISth.  (United- States. 
May   23rd.) 

21,624.  "  Dynamo-electric  machines."  J.  A.  Kuyser,  Metropolitan-Vickers 
Electrical  Co..   Ltd.,  and   R.  Townend.    August  15th. 

21.680.  "  Electric  lamp  brackets  or  supports."  Cable  Accessories  Co.,  Ltd., 
and    F.    H.    Reeves.     August    16th. 

21.681.  "Electric  plug-and-sockot  connections,  &c."  J.  A.  Crablrec. 
August    16th. 

21.683.     "  Electric    switches."      J.     A.    Crablree.     August    Kilh. 

21,725.     "  Electric    radiators."     C.    W.    Marriott.     August    lOlh. 

21.742.  "  Means  for  connecting  electric  conductors  to  rails."  British  Power 
Railway  Signal   Co.,   Ltd.,    and    H.   E.  Cox.    August    16th.  .  . 

21.755.  "  Electric  revolution  counters."  Evcrshcd  &  Vignoles,  Ltd.,  and 
J.  C.   Necdham.    August  16th. 

21.757.     "  Electrical    moving    figure."     L.    R.    Hcnson.     August    ]6th. 

21,761.  *'  Means  for  increasing  sound  transmitted  by  telephones,  &c."  \V.  If. 
Hifigs.    August  16th. 

21,779.  "  Safety  fuses  for  miners'  electric  lamps.  &c."  E.  Summerfcld. 
August    16th. 

21,78«.  "  Electric  transmitters  for  automatic  telegraphy."  F.  G.  Crc,  d 
and   Creed  &   Co..   1-td.     August    16th. 

21,798.  "  Electric  lanterns  (or  signalling,  4c."  J.  Eaton,  Elandem  Co., 
Ltd..  and   A.  H.    Williams.    August   17th. 

21.814.  "  Apparatus  for  testing  magnetos,  insulated  plugs,  S.C.  E.  J.  Davis. 
August  17th. 

21.819.  "  Electric  lamp  holders."  W.  Rarnett.  B.S.T.  Electric  Fittings  Co., 
F.    Saunders,    and    P.    J.    Thompson.     .August    17lh. 

21.846.  "  .Amplification  and/or  shaping  o(  intpuKcs  in  telegraphy."  Eastern 
Telegraph    Co..    Ltd..   and    W.    Gave.     August    I7lh. 

21.847.  "Selective    telephone  systems."     R.  C.    M.    Hastings.     August   17th. 

21.848.  "  Telephone   systems."     R.    C.    M.    Hastings.     August    17th. 
21.853.     "Telephone   mouthpieces,    lie."    L.    Whilworlh    and' Dyson    &   Co.. 

Enfield    (1919).    Ltd.    August  17th. 

21,8.55.  "  Process  of  manufacturing  carbon  filament  for  incandescent  elec- 
tric   lamps."     K.    Nishikawa.     August    17th.     (Japan.    September  12th.    1920.) 

21,857.  "  Electric  telegraphy."  Eastern  Telegraph  Co.,  Ltd.,  and  W.  Gave. 
August    17th. 

21,a58.    "Sparking   plug."    F.    Scott.    August    17th. 

21,859.  "  Electric  connections  between  conductors."  S.  Cohen  and  J.  Firth. 
August  17th. 

21.864.  "Safety'  «vstems  (or  electric  networks."  Naamlooze  Vennootscbap 
I.iin-Protertie.     Augu-t    ITih.     (Holland.   September  16th,   1920.) 

21.871.  "  Eleclrir  cluteh  rnunling  (or  dental  technics,"  E.  Huct.  August 
17th.     (fieloium.   November    2fllh.    1920.) 

21.872.  "  Electrical  prcipiiaiion."  Lodge  Fume  Co.,  Ltd.  (International 
Precipitation    Co.).     August    ]7lh. 

21,893  "Electro-magnetic  engines  or  motors,"  H.  F.  Mordey.  August 
18th. 

21.897.  "Small  eleclri.  motors."  N.  W.  Baimlowe  and  W.  A.  Benton. 
Aueust  18lh. 

21.933.  "  Electric  mo'ors."  M.  Kawarada  and  T.  Yamamoto.  August  18th. 
(Japan.  December  7th.  1920,)  .      . 

21.9S5.  "Electric  cut-outs"  C,  A.  Damey  and  Kingsmill  Electrical  Co. 
August  I8th. 

81.947.     "  Telephone*,    phonographi.     *c."      A.     S      Bowley.  '  August     18th. 


21.954.     "  Windings      (or      dynamo-electric      machines."     \V,     E      M      Avrec 
August   18th.  ■ 

,  "h^^,-    "J?P"'''"8     Pl"fis,"  ,^   Armstrong    Sparking     Plug     Co..    Ltd.,    and 
J.   H.   Im    Thurn.    August   18th. 
21,986.     "  Dimming    electric    lamps    of   automobiles."     G.   E.    Webb.      August 


19th. 

22.000.  "  Mounting  electrical    apparatus 
H.  B.    Westwood.    August   19th. 

22.001.  "  Electric    switches."       S.     C.     Westwood 
August    19th. 

'^,005.     "  .Apparatus    (or  converting   acetvlene.    para(fin,    &i 
as    electric    lamps."    C.    Hewitt.     August    19th. 
22.019.     "  Tramway,   ic.   rails."     E.   W.    Walsh.     August   19th. 
'ilcctric    light  fittings."    -Holophane,  Ltd..   and  E.   Stroud.     August 


cycles."     S.   C.    Westwood   and 
nd'    H.    B.    Westwood. 
ps    for  ..use 


H.    Wade   (Concordia  Elektrizitals  Akt.- 
B.d.V.    Motor    Co..    Ltd.,    and 


lUth. 

'-'2,026.     "  Miners'   ( 
Ges.).    August    19th. 

22,032.    "  Magnetos    for    electric    igniti( 
C.   J.    Coleman.     August   lOlh. 

22.035.     "  Connection   (or  electric  cable  conduits."    T.  Clarke.     August   19th. 

22,040.     "  Instruments     (or    producing    interrupted    electric    current    of    con- 
lrolle<l    frequency."     T.    W.    Booley.      August    19th. 

22,070.    "  Methods  of  measuring  high  voltages."     British  Thomson-Houston 
Co..   Ltd.     August   19th. 

22.074.    "  .Automatic   trolley    retrievers   (or   electric    tramcars."    Chilian    Elec- 
tric Tramway  &   Light  Co..  Ltd.   (A.  Bowen).     August  19th. 

22.076.     "  Electrical     fittings."     W.     M.     Barrington,     W.      E.     lioltom       i-.l 
M.   H.  Goldfarb.    August   19th. 


PUBLISHED     SPECIFICATIONS. 

The    numbers    in    parentheses  are    those    under    which    th>   ipecificatioiis   will   W 
printed   and   abridged,  and   all  subsequent   proc<^eding«   will    b«  takan. 

xeie. 

18.7M7.  "  Cooling  o(  transdjrmcrs  or  other  electric  apparatus."  11.  .\  Carnev 
and    H.    M.    Laccy.     .April    22nd.    1920.     (167,197.) 

i.aao. 

5,072.  "  Electrical  app.ir.iiiis  (ur  transmitting  indications  to  a  distan. .  " 
M.    P.    K.Lvre-lJull.;    ami    M,    J.    I.avet.     February    19th,    1!)20.     (167,204.) 

(i,:t4t,  "Combined  lighting  and  ignition  dynamo-electric  machines,"  E.  I 
Krat,     l-Vbruary  (ith.  11)18,     (139,780.) 

(),345,  "Combined  lighting  and  ignition  dvnamo-electric  machines."  E.  I. 
Herat.     October    15th,     191'J.     (Addition    to    139,780.)     (153,024.) 

9,496.  "  Sell-supporting  electrical  coils."  De  Forest-  Radio  Telephone  and 
Telegraph    Co.     April    4ih,   ,1919,     (141,344.) 

10,943.  "  Telephone  systems."  Western  Electric  Co.,  Ltd.  December  31st, 
1919.     (150,065.) 

ll,-243.  "  Mercury  vapour  arc  devices."  Igranic  Electric  Co.,  Ltd.  (Culler 
Hammer    Manufacturing  Co.).     Aprii    2-2nd,    1820.     (167 ,'222.) 

11,625.  "  Electric  switches  and  locking  devices  there(or."  R.  K.  Winning. 
April  27th,  1920.     (167,231.) 

11,658.  "  Impregnating  paper  and  Iho  like  with  insulating  compounds  and 
the  like  (or  electrical  purposes."  E.  A.  Clarcmont  and  C.  J.  Beaver.  April 
27th,  1920,     (167,232.) 

11,880.  "  Dvnamo-electric  machines  adapted  (or  synchronous  working," 
L,    J.    Hunt.    'April   29th,    1920.     (167 ,'242.) 

12,043.  "  Method  o(  preventing  loss  of  zinc  in  an  electric  battery."  A 
Pouchain.     April  30th,   1920.     (167,250.) 

12,231.  "  Means  (or  arranging  eiectrodes  in  vacuum  tubes."  Edison  Swan 
Electric    Co.,    Ltd.,    and    J.    -Scott-Taggart.     May    3rd,    1920.     (167.260.) 

12,279.  "  Electric  lanterns."  E(andem  Co.,  Ltd.,  and  A.  H.  Williams. 
May    4th,    1920.     (167,277,) 

12,402.  "  Electric  operated  hammers."  S.  W.  M.  Kollock.  May  4th,  1920. 
(167,286,) 

12.482,  "  Slow-motion  devices  for  electric  rheostats  and  controllers," 
British  Thomson-Houston  Co,,  Ltd,,  and  J.   Sugden.     May  5th.   1920.     (',07,291.1 

12,999,  "  Dynamo-electric  generator  (or  lighting  cycles  and  other  road 
vehicles."  Exact  .Manulacturing,  Ltd.,  and  H.  T.  Moorcs,  May  11th.  1920. 
(167,305.) 

13,194.  "  Telcqraph  piinling  svstenis."  Automatic  Telephone  Mani.farlur- 
ing  Co.,  Ltd..   H,   Harrison,  and  S.  R.  Smith.     May  13th,  1920.     (167.310.) 

13,428.  "  Electrical  h,:iler  lor  use  in  pef (orating' and  other  devices."  A,  B, 
Campbell,     Mnv    15th,    1920,     (107,3!().) 

13.673,  "  Mnnu(aclure  of  electrical  collectors,  commutators,  controllers, 
interrupters,    or    the    like."     H.    Herrm.nnn.     October  2')th.    1019.     (1.53.275.)    . 

13.913.  "  Method  o(  electrically  welding  logelhcr  galvanisc'd  metal  she-;9. 
plates,    and    other    parts."    J.    Lidwinka.     Mav    20th.    1920,     (l(i7,.327.) 

14,687,  "Terminals  (or  electric  conductors'."  O.  H,  Svkes,  Mav  29th, 
1920,     (Cognate    application  22.448,    1920.)     (167.346) 

14,802.  "  Instantaneous  electric  water  heaters."  1..  J.  -Schneider,  .Mav 
31st.    1920.     (167,348.) 

15,124,  "  Sparking  plugs,"  Brewster  Goldsmith  Corporation,  Inc,  June 
9th,    1919.     (144.()32,) 

15.336.  *'  .Automatic  spark  advance  (or  magnetos."  G.  B.  Gousset.  June 
2fllh.    1919.     (145,404.) 

17,723.  "  Process  and  apparatus  for  electricaMv  separating  dust  from 
gases    and    vapours."      W.   North,      August  27th.   1917.     (145.,';S5.) 

18.139.  "  Means  for  coupling  wires  to  electric  lamp  holders  and  other 
terminals."      D.   M;    G.  R.    De  La   Pichardais.     February    5th,   1919,      (145.774  ) 

19,361,  "  Connecting  clamp  tor  elwtric  wires."  Allgemeine  l-IIektri.  il  1 1  ■ 
Ges.     Mav    11th.    1918.     (147,4,55,) 

21,231.     "Trolleys  for  electric  tramways  of   the  overhead  conductor  .sy.stem. 
W.    Lawrence.     July    Uth.    1920.     (167.374.) 

21.341.  "  Electrically.<lriven  vehicles."  F.  M,  Walters,  July  15th,  l!l'2fl. 
(167,375,) 

22.472.  "  Process  for  protecting  against  electrolytic  destruction  certain 
parts  of  apparatus  whirh  contain  several  liquid  spaces."  F.  von  Wurstem. 
liercer,     AuLMi^l    2nd.   1919.     (I49.6.'i2.1 

2.3.0:tO,     "  1-1.,  trie    welding   machines,"      I.   V,  Johnson    ICnifsl  Slates   (I, 
and    Forging   Co,),     August  4lh.  1930.     (167.391.) 

26.173,  "  Holders  for  electric  incandescent  lanms."  D.  M.  C.  R.  I),'  !  , 
Pichardais.     (Addition    to    1.50.726.)     Scntember    12th.    1919,     (1.50.971.) 

2R.5.51,     "  Electric  current   generator  (or  high  voltage  ignition   and   lighting,  ' 
J,    Gehrig,     September    16th.    1919,     (151.274.) 
29,.527.     ••  Electrical  wall  plugs."    A.  Ten  Bosch.     July  S.'^rd,  1919,     (1.52,665,) 
31,665,     "  Telcirraohic    tell-tale    ii 
9th.   1920,     (167.427,) 

32.027.     "  Homopolar      livluelnr 
November  28th.   1919.     (154,893.) 

leai. 

2,432.  "  Bonding  blocks  for  metal-rnvered  eleclrir  wiring."  A,  Kirk  and 
R    C     Miliken.     January  18th,   1921.     (167.436) 

6  510  "  Magnetos,"  ■  Soc,  Duten  Doublet  et  Cie,  February  2.5lh,  1920, 
(167,437)  .  .  .        , 

9.628.  "Process  for  suppressing  the  higher,  harmonic  currents  in  the 
secondary  circuits  o(  transformers  feeding  polynhnsc  metal  vapour  rectifiers," 
Akt  -Oes      Brown.    Boveri     et     tie,     April     1st.    1920.     (160.833.) 

11,829.  "  Method  of  manufacture  of  laminate<l  magnetic  masses  nrovided 
with  cooling  vanes  for  electric  machine,"  P.  Hermann.  April  4th,  1919. 
(Divided   application  on   142,828.)     (162,281.) 

17,014      "  Wire    el-imnin,-.    terminal    (or    low-voltage    installa 
June  24lh.    1920.     (165.402) 


nts,"      A.    C.     Nacneur.      Novemhei 
nlabrik      Oerliknn 
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In  view  (if  the  fact  tluit  I  lie  electricit}'  Hupplj-  system  of 
this  etiiiiitiy  is  supposedly  uiulergoing,  or  about  to 
iiuihT;^ci,  ;i  more  or  less  drastic  process  of  reorganisa- 
lidii,  it  is  not  surprising  that  many  of  the  smaller 
uiiil('it;iki]ij:s.  both  ;iuthorised  ;ind  otherwise,  are  «ou- 
icruiHl  :is  III  thu  future  prospects  of  their  respective 
businesses.  Fiom  tiiiii'  to  time  we  reeeive  in<piiries  in 
this  refjard,  oiu-  of  whiclt  ;ippears  in  our  '"  Correspond- 
riji-i'  "  (■oluiinis  to-ibiy. 

'I'bcri'  is  no  ihiulil  lh;il,  ;is  our  rorrespojideiil  claims, 
ill  many  i-asos  siiuiU  noii-st;itiitiirv  companies  have  ren- 
dered public  service  by  pnA'iding  ;i  su|iply  of  electricity 
in  aie:is  which  would  otherwise  iuive  been  deprived  of 
lli;it  |iiivilcf4c  fur  yc;irs.  In  some  respects  their  opera- 
tions Inivc  Ijccji  conducted  under  more  advantageous 
conditions  thiiii  tho.se  of  duly  authorised  undertakers; 
as  a  rule  they  have  nut  been  able  to  liiy  mains  under- 
ground— but  that  is  not  necessarily  a,  disadvantage, 
and,  on  the  other  hand,  they  have  enjoyed  a  measure  of 
freedom  denied  to  the  statutory  concerns.  Tiiey  have, 
in  fiu;t,  embarked  on  a  trading  enterprise  on  much  the 
s;iine  footing  as  a  grocer  or  a  dair3'inan. 

Now  th;it  the  Klectricity  (Supply)  .\ct,  iUlil.  is  in 
force,  and  the  No.  2  Bill  is  aw;iiting  Parliamentary 
approval,  these  companies  are  taking  stock  of  their 
position  ;  but  apparently  they  have  little  cause  for  ap- 
prehension. 

Section  26  of  the  .\ct  of  1919  enables  unauthorised 
suppliers  of  electricity  to  become  authorised  under- 
takers by  means  of  Special  Orders  made  by  the  Elec- 
tricity Coniniissioners  ;  they  w  ill  then  enjoy  the  privi- 
leges of  such  undertakers  under  the  .\ct — that  is,  they 
may  sell  the  whole  or  any  part  of  their  undertakings  to 
the  Joint  Electricity  Authority  liy  ;igreenient,  or  they 
may  elect  to  remain  outside  the  .Authority,  in  which 
case  ai)i);irently  there  is  no  power  to  interfere  with 
them,  but  they  cannot  extend  their  generating  plant 
or  iii.iin  triinsmission  lines  without  the  consent  of  the 
Conniiissioners.  It  is  impossible  to  prophesy  the  policy 
of  the  new  .\ uthorities,  liut  the  t'ommissioners  have  de- 
finitely st;itcil  th:il  tlicy  will  not  forbid  the  extension  of 
an  nndcrt;d\iiig  if  it  c;in  be  shown  that  such  extension 
is  of  greater  benefit  to  the  public  than  the  iilternative 
course  of  obtaining  ii  sup]ily  from  a  distant'  source 
(Ki.Kc.  K'kv.,  .M;uc1i  lib.  1<)L>1.  ]..  2(;'.l).  There  is  no 
i'c;ison  to  suppose  lb;it  ;ni  un;iuthc)riscd  supply,  com- 
menced before  any  I'rovisionid  Order  luis  been  issued 
fur  the  district.  c;in  be  shut  down  by  :iny  legal  ]irocess. 
I  iider  .'Section  'J'!  of  the  .\cl  of  I!109.  while  the  initiation 
of  an  un;iutiioi'iseil  sujiply  in  ;iiiy  district  for  which 
>tatn1ury  jiowers  h;iil  ;ilreiidy  been  granted  was  for- 
i;idilen.  the  section  implicitly  permitted  the  continuance 
nf  such  competitive  supply  where  it  had  been  commenced 
before  the  p;issing  of  thiit  Act  :  ii  explicitly  allowed  any 
compiiny  to  su]i]ily  electricity  to  the  public,  where  the 
business  of  supplying  electricity  w;is  not  the  main  pur 
pose  of  the  cuiiip;iny,  ;nid  it  placed  no  obstacle  in  the 
w;iy  of  tlie  cuiniiienceiiienl  of  sup|ily  without  stiitutory 
powers  in  iin  arcji  not  covered  by  a  jirovisional  order. 

The  Act  of  1919  luis  not  materially  altered  Uio  posi- 
tion excejit  as  indicated  above.  But  it  is  true.  as. our 
correspondent  suggests,  that  an  unauthorised  undertak- 
ing has  woliK'us  s(aii(fi :  if  a  public  supply  becomes  avail- 
able in  its  area,  it  certainly  need  not  "  clear  out,"  but 
must  face  the  competition  as  best  it  can.  without  pro- 
329]  D 
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test,  and   without  hope  of  extension   of  plant   unless  it 
can  beat  its  rival  on  selling  price. 

Now,  the  words  italirised  contain  the  krrnol  of  the 
argument.  There  is  no  d  u')t  that  in  t^onie  cases  the 
small  loial  unauthorised  undertakings,  with  plant  ]iur- 
chased  at  pre-war  prices,  and  working  on  economical 
lines,  will  be  able  to  defy  any  competition  from  a  newly 
established  supply,  whether  from  a  ilistance  or  locally 
generated.  No  one  can  shut  them  down  —  as  the  law 
stands  at  present  ;  and  if,  as  mentiomMJ  above,  they  arc 
able  to  obtain  a  special  order  endowing  them  with  statu- 
tory powers,  their  position  will  be  impregnable. 

However,  they  must  not  calculate  their  costs  in  the 
manner  indicated  by  our  correspondent,  who  tacitly 
assumes  that  the  oil-engine  set  is  going  to  run  at  full 
load  and  maximum  elliciencv  when  it  runs  at  all,  and 
makes  no  mention  of  interest  on  capital  or  allowance 
for  depreciation  or  obsolescence  (say,  "20  ]ier  cent,  per 
annum  together),  or  rent,  rates,  lalinur,  lulirication,  an<i 
repairs.  That  "' horse-puwcr  liuur  for  Id."  is  an  nld 
story — in  a  double  sense.  As  we  iiavc  said,  in  sonic 
eases  the  small  private  plant  will  undercut  any  j)ublii; 
supply  of  future  development  :  l)ut  in  many  cases  it  will 
be  found,  on  an  impartial  investigation,  when  all  the 
relevant  charges  have  been  fairly  taken  into  account, 
that  the  apparent  cheapness  of  the  supply  given  by  the 
small  plant  is  only  a))parent.  Hence  we  recommend 
the  owners  of  such  plant  to  make  sure  of  their  ground 
before  they  conniiit    themselves  to  any  detinite  ]jolicy. 


On  Wednesday  the  Shipjiing,  En- 
The  Engineering  gineering,  and  Machinery  Exhibition 
r.xhihition.  was  opened  at  Olympia  for  its  three 
weeks'  run.  Coming  at  a  tinije  when  the 
trade  liarometer  is  distinctly  rising — as  evidenced  by 
the  reopening  of  iron  and  steel  works,  the  reduction  of 
uneniplo\inent,  &c. — the  Exhibition  ought  to  provide 
a  valuable  stimulus  and  produce  useful  results.  It 
should  be  borne  in  mind  by  exhibitors  that  to  equip  a 
stand  and  place  a  man  in  charge  of  it  is  not  the  sum 
of  their  duties  to  themselves  and  to  their  potential 
clients;  assuming  that  the  exhibit  is  well  selected  and 
rlisplayed,  and  that  the  iittendiwit  is  not  merely  a  man, 
l)Ut  a  competent  demonstrator,  able  and  eager  to  ex{)lain 
the  o])eration  and  merits  of  the  items  sliown,  it  remains 
to  ensure  that  he  shall  be  well  supplied  with  visitors 
interested  in  the  class  of  goods  concerned.  Tiiere  arc 
various  ways  of  attaining  this  end,  which  need  not  bo 
detailed  :  our  object  is  only  to  point  out  that  they  should 
not  be  neglected. 

.\gain.  the  immni^r  nbn-atidiial  value  of  such  an 
exhibition  should  be  duly  appraised,  and  the  cijipor- 
tunity  should  Ije  taken  to  turn  it  to  the  best  possible 
account.  In  tliis  respect  we  apjieal  not  only  to  exhibi- 
tors, but  also  to  manufacturers  and  traders  in  general, 
to  make  use  of  the  exhibition  and  increase  its  efficiency 
by  enabling  the  members  of  their  stalls,  from  the  heads 
of  departments  down  to  the  apprentices,  to  visit  the 
exhibition,  and  make  a  thorough  study  of  its  contents. 
Tickets  can  be  obtained  at  specially  reduced  rates  for 
this  purpose,  and  arrangeinents  have  been  made  with 
the  railway  companies  to  run  excursion  trains.  'J'<) 
be  up  to  date  is  all-important,  and  the  only  way  to 
do  it  is  by  keeping  oneself  fully  conversant  with  the 
march  of  progress  in  the  engineering  w-orld  in  general. 
We.  therefore,  trust  that  our  readers  will  assist,  so  far 
as  lies  in  their  power,  in  promoting  the  technical  educa- 
tion of  their  fellow-workers  bv  this  excellent  means. 


The  June  issue  of  the  I.E.E.  Joiirnnl. 
The  which    has    just    been    issued,    contains 

Institution         under  "  Institution  Notes  "  a  novel  fea- 
o(  Electrical       ture — a    valedictory     letter     from     the 
Engineers.        President    to    his    fellow-members,    re- 
counting the  principal  achievements  of 
the  session  which  is  now  drawing  to  a  close,  and  thank- 
ing the  members  of  Council  and  all  the  members  for  the 


assistance  they  have  given  him  during  the  year.  Mr. 
Atkinson  has  a  gift  for  doing,  and  saying,  the  unex- 
])ected  thing,  with  which,  fortunately,  is  associated  an 
unerring  sense  of  what  is  fitting;  and  hence  no  one  can 
fail  to  ajipreciate  the  spirit  in  which  his  message  is  con- 
ceived. He  pays  a  special  tribute  to  the  effective  work 
of  the  honorary  treasurer.  Sir  James  Devonshire,  as  well 
as  to  that  of  the  secretary,  Mr.  Rowell,  and  his  staff, 
but  he  makes  no  reference  to  his  own  labours,  which 
must  have  been  as  ardiu)us  as  they  were  successful — and 
that  is  no  faint  praise,  for,  as  he  remarks,  "  in  many 
ways  it    has   proved  a  record   .session." 

Already  «e  are  looking  forward  to  the  next,  which 
otlicially  commences  when  this  month  ends.  The  Coun- 
cil is  still  engaged  in  deliating  the  very  diHieult  question 
whether  the  meetings  shall  begin  at  6  o'clock  or  at  the 
former  hour  of  8  p.m. — diflicult,  because  so  many  mem- 
bers hold  strong  views  one  way  or  the  other.  While 
we  have  our  own  opinion,  it  is  a  matter  Utv  individual 
decision,  upon  which  we  do  not  care  to  comnient.  ]{ut 
we  think  we  shall  voice  the  views  of  a  good  manv  mem- 
bers if  we  suggest  that  the  informal  dinners,  inaugu- 
rated by  Mr.  Wordingham,  and  abandoned  only  beeaust^ 
of  adverse  circumstances,  might  now  be  revivecl,  and 
that  no  more  suitable  rendezvous  could  be  found  than 
the  Ent,'ineers'   Club. 


Enuinkkus  of  all  branches  of  the  pro- 
The  Engineers'     fession   will  be  glad   to   learn   that   the 
Club.  Engineers'    Club     (London)     was     duly 

opened  last  week,  and  that  from  the 
very  first  it  "  made  good."  On  the  opening  day  the 
luncheon  rooms  were  fully  occupied,  and  most  of  the 
sleeping  accommodation  was  booked ;  and  since  then 
the  attendance  at  and  use  of  the  club  has  been  all  that 
could  be  wished.  So  far  as  we  have  been  able  to  ascer- 
tain, the  members  generally  are  very  pleased  with  the 
arrangements  provided  for  their  comfort  and  conveni- 
ence, and  there  is  every  reason  to  forecast  a  prosperous 
fut\ire  for  the  new  institution. 


Jugo-Slavia,     the    kingdom    of    the 
How  to  Enter      Serbs,  Croats,  and  Slovenes,  has  to  im- 
the  Jugoslav      port  from  abroad  machinery,  all  kinds 
Market,  of    railway  material,    scientific    instru- 

ments, brass,  copper,  steel,  &c.,  amongst 
other  goods,  which  the  United  Kingdom  should  be  in  a 
position  to  supply.  Unfortunately,  the  purchasing 
power  of  the  new  kingdom  is  limited,  and  though  grad>'.- 
ally  recovering,  must  remain  restricted  until  its  re- 
sources are  developed.  To  this  end  capital  is  needed, 
transport  must  be  improved,  and  labour  requires  to  be 
reorganised.  By  co-operating  in  these  directions  with 
local  interests,  British  entrepreneurs  would  be  making 
a  useful  contribution  towards  the  reconstruction  of  ii 
promising  region,  and  might  at  the  same  time  gain  an 
outlet  for  British  goods. 

The  prospects  facing  such  schemes  may  be  gauged 
from  the  report  by  H.M.  Commercial  Secretary  at  Bel- 
grade, which  has  recently  been  issued  by  the  Department 
of  Overseas  Trade.  The  main  factors  which  affected 
trade  in  British  goods  last  year  were:  (1)  Exchange 
variations;  (2)  time  taken  in  transit  of  goods;  (3)  terms 
of  p\irchase — cash  or  credit;  (4)  Valuta  com|)etition. 

The  last  named  was  very  marked,  especially  from 
Austria,  Czecho-Slovakia,  and  Italy.  Machinery,  cop- 
per, motor  cars,  tires,  and  iron  and  steel  goods  were 
amongst  the  articles  affected  by  this  competition. 

In  the  Commercial  Secretary's  opinion,  the  best  way 
for  firms  to  enter  the  market  is  for  them  to  have  branches 
in  the  country  and  carry  stocks  ;  by  this  method,  (he  local 
merchants,  by  purchasing  goods  of  which  they  can  take 
immediate  delivery,  can  obviate  the  risk  of  loss  from 
exchange  fluctuations  which  must  be  taken  when  order- 
ing goods  from  abroad,  the  period  occupied  by  the 
transit  of  merchandise  being  so  uncertain.  Where  this 
is  not  possible,  the  next  best  way  is  to  have  a  British 
representative  living  in  the  country. 
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THE    TESTING    OF    ELECTRICITY    METERS. 


By    R.     M.    MOBERLY. 


Just  as  a  power  canvasser  does  not  laljour  the  com- 
parison of  costs  of  electricity  ufrsus  other  methods  of 
driving,  but  rather  concentrates  on  the  increased  or 
improved  output  available  when  the  electric  drive  is 
used  (since  power  costs,  although  important,  form  only 
a  small  portion  of  the  total  cost  of  production,  whilst 
increased  sales  are  very  important),  so  a  supply  en- 
gineer regards,  or  should  regard,  the  importance  of 
outjiut,  and  should  be  willing  to  go  to  a  reasonable 
expenditure  to  increase  his  sales.  Money  is  spent  in 
advertising,  and  in  canvassing,  but  expense  for  the  up- 
keep of  meters  is  frequently  frowned  upon.  The  money 
spent  to  buy  meters  represents  a  by  no  means  negligible 
portion  of  the  total  capital  expenditure,  and  although 
this  may  be  considered  to  be  depreciated  duly  by  the 
income  received  from  meter  rents,  it  would  be  better 
to  regard  this  revenue  as  providing  a  maintenance  and 
renewal  fund,  and  bj-  systematic  care  to  keep  the  meters 
in  good  condition. 

The  securing  of  maximum  sales  implies  minimum  loss 
in  distribution,  which  in  turn  implies  meters  in  good 
condition,  and  fast  up  to  the  statutory  limits.  This 
last  desideratum  is  a  reasonable  aim,  and  one  which 
does  not  necessarily  involve  great  preliminary  outlaj-, 
elaboration,  or  running  cost,  but  which,  when  decided 
on,  must  take  cognisance  of  certain  incidentals  which 
make  all  the  difference  in  obtaining  quick  and  reliable 
results.  These  incidentals  are:  (1)  Instruments;  (2) 
variation  of  test  load;  (3)  accuracy  of  observation;  (i) 
accuracy  of  preliminary  calculations,  and  calculations 
during  test;  (6)  personal  element,  eye  strain,  fatigue, 
&c.  ;  (6)  miscellaneous  items. 

In  starting  a  test  room  of  moderate  capacity,  tiiese 
incidentals  may  be  considered  in  the  following  man- 
ner ;  — 

Personal  Element. — The  way  of  the  man  who  gets 
through  his  work  well,  but  is  apparently  lazy,  is  often 
the  best.  The  "lazy  man"  method  should,  therefore, 
be  kept  in  view  in  the  arrangement  of  the  test  room, 
so  that  a  bench  and  chair  of  proper  respect  i%'e  heights 
are  provided  for  one  class  of  meter,  and  suitable  racks 
and  a  stool  for  other  types.  The  position  of  control 
should  be  as  nearly  central  as  convenient. 

Instruments. — The  most  exact,  showing  the  clearest 
definition  of  the  smallest  variation  over  a  large  range 
is  naturally  the  best,  but  no  doubt  a  potentiometer  and 
good  reflecting  galvanometer  with  an  N.P.L.  certificate, 
or  a  Kelvin  balance,  are  too  expensive  to  consider,  so 
it  is  necessary  to  take  the  best  that  the  powers  that  be 
will  pay  for,  have  it  periodically  checked,  and  assume 
it  to  be  correct  between  checks  unless  proved  otherwise. 
As  the  limits  of  accuracy  prescribed  are  expressed  as  a 
percentage,  values  from  beginning  to  end  should  be 
considered  on  this  basis.  Instrument  scales  should  be 
as  large  as  possible,  and  should  be  calibrated  so  that 
fine  readings  may  be  taken,  a  mirror  below  the  needle 
being,  of  course,  essential.  Sliunts  or  transformers 
should  be  so  graded  that  for  the  majority  of  readings 
required  for  every-day  meter  testing,  the  pointer  will 
be  on  the  high  side  of  at  least  IM  scale  divisions,  where 
one  division  (equal  to  a  variation  of  2  per  cent.)  is  as 
clearly  read,  as  at  10  scale  divisions  wliere  one  division 
is  e(|ual  to  a  variation  of  10  per  cent. 

Variation  of  Load. — For  d.c,  cvsrrent  from  accumula- 
-ors  is  essential.  As  the  cost  of  sufficiently  high-dis- 
charge-rate accumulators  for  a  separate  installation  is 
prohibitive,  it  is  best  to  use  regulating  cells  of  the  main 
Lattery.  Eight  cells  form  a  useful  group,  and  these 
should  he  the  last  regulators  in  the  battery,  so  that  the 
effect  of  outside  conditions  is  reduced  as  much  as  pos- 
sible. A  spirally  wound  heating  element  with  suitable 
tappings  forms  the  cheapest  type  of  rheostat  for  the 
calibration  of  voltnieters,  whilst  voltage  from  the  bus- 
bars, with  the  addition  or  subtraction  of  a  few  volts  bv 


means  of  test  cells  or  independent  small  cells,   answers 
the  requirements  of  voltage  circuits  in  energy  meters. 

For  a.c.  testing,  as  the  phase  difference  comes  into 
consideration,  and  as  the  type  of  standard  instrument 
most  suitable  for  obtaining  quick  results  is  different, 
it  is  often  best  to  use  energy  from  the  busbars  through 
suitable  banks  of  lamps,  heaters,  <fec.  The  instrument 
recommended  for  use  as  a  substandard  is  a  portable 
rotating  standard  as  supplied  by  the  British  Thomson- 
Houston  Co.,  or  the  .Metropolitau-Vickers  Electrical  Co. 
Several  ranges  are  obtainable  with  either  instrument 
by  means  of  variable  series  coil  connections,  and  usually 
two  or  more  voltage  ranges  can  be  supplied.  With  such 
an  instrument  quick  readings  can  be  obtained  with  the 
advantage  that  fluctuations  in  the  supply  will  not  upset 
the  tests.  A  good  ammeter  and  voltmeter  may  be  ob- 
tained, but  although  useful  for  power  factor  tests,  such 
tests  are  of  little  practical  value  with  modern  meters  in 
which  the  range  of  power  factor  met  with  in  commercial 
practice  makes  less  than  1  per  cent,  difference.  Suitable 
inductances  and  choking  coils  complete  the  requisite 
equipment. 

Accurate  Observation. — Absence  of  eye  strain  is  es- 
sential. The  eye  must  obviously  be  in  the  same  align- 
ment at  the  beginning  and  end  of  each  test,  but  need  not 
be  in  the  interval,  hence  it  is  obvious  that  good  aligning 
marks  must  be  available.  The  meter  under  test  usually 
contains  one  such  mark  such  as  the  spindle,  the  end  of 
a'  magnet,  itc.  ;  the  other  alignment  can  conveniently  be 
external,  made  to  stand  or  hang  in  front  of  the  meter. 
It  is  then  only  necessary  to  align  the  eyes  for  perhaps 
10  seconds  in  60,  and  to  remember  whether  it  was  the 
head  or  tail  of  the  disk  mark  that  was  counted  at  the 
start.  A  lamp  with  a  concentrating  lens  to  throw  a 
beam  of  light  into  the  meter  under  test  is  also  helpful. 

Preliminary  Calculations,  and  Calculations  during 
Test. — The  lazy  man  will  endeavour  to  eliminate  the 
latter  entirely,  if  possible,  by  paying  more  attention  to 
the  former.  A  percentage  chart  on  a  large  scale  showing 
the  error  of  any  reading  from  the  constant,  or  the  varia- 
tion between  any  two  constants  in  the  tables,  saves  much 
time,  especially  in  the  case  of  meters  with  readily 
changeable  constants,  such  as  Chamberlain  A  Hookham 
or  Ferranti  meters.  A  variation  chart  to  and  from  60 
will  be  required  for  meters  in  which  the  constant  is 
calculated  in  revolutions  per  minute  at  full  load.  A 
variation  chart  to  and  from  60,  and  to  and  from 
various  other  numbers  will  be  required  for  meters  in 
which  the  constant  is  calculated  in  revolutions  per  unit, 
and  also  a  standard  relationship  between  this  constant, 
number  of  revolutions,  time  and  load.  (If  one  works 
in  revs,  per  minute,  fractions  of  revs,  come  in,  involving 
the  use  of  a  slide  rule  during  test.)  In  each  case  varia- 
tion per  cent,  must  be  obtainable  from  the  charts,  for 
direct  entry  on  the  test  sheet.  As  the  majority  of  meters 
to  be  dealt  with  will  not  be  above  100  amps,  capacity, 
it  is  as  well  to  ])rovide  circuits  as  follows;  — 

D.c.  Battery  Cahlts.  So  that  one  or  more  cells  up  to 
the  full  number  (eight)  may  be  used  in  series  the  cables 
of  70-A  capacity  should  terminate  in  a  simple  plug  and 
socket,  a  bar  and  clamp,  or  what  is  more  economical 
in  space  and  expense,  a  mercury  switchboard.  From  the 
switchboard  at  least  three  circuits  should  be  run  to 
different  positions  terminating  in  good  screw  terminals 
on  walls  or  benches.  Provision  should  be  made  on  the 
switchboard  so  tiiat  any  of  the  anmieter  shunts  can  be 
readily  connected  into  any  of  the  circuits  in  series  with 
any  number  of  the  test  cells. 

Flexibles  for  connectii\g  meters  may  be  conveniently 
made  up  of  7/18  or  7  20  cable  sweated  into  suitable 
lugs,  easily  ol)tainal)le  from  Davis  vV  Timmiiis,  as  a 
standard  terminal,  but  with  the  screw  thread  omitted. 
The  terminal  to  take  7/18  will  be  found  to  have  the  right 
size  stalk  for  most  meters  except  Chamberlain  A-  Hook- 
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ham,  which  require  an  eitra  J  in.  length  in  the  stalk. 
The  thimble  part  of  this  terminal  can  be  used  in  larger 
sized  meters.  A  number  of  barrel  connectors  for  this 
size  will  also  be  useful. 

Betistances. — A  pair  of  good  carbon  resistances  and 
ft  small  carbon  cloth  pile  will  give  all  the  variation  re- 
quired from  loo  amperes  to  1/100  load  on  the  smallest 
meter  used.  The  plate  resistance  should  have  either 
.-smooth  or  iiirrut;:ito(l  phitos  aliout  .iA  in.  stjuaro  bv 
i  in.  thick.  The  carbon  cloth  pile  siiould  have  three 
terminals,  and  be  i)rovidcd  with  a  robust  short-circuit- 
ing switch  Bo  that  it  may  be  arranjjed  in  the  circuit  in 
use  and  set  at  the  beginning  of  a  range  of  tests  to  give 
the  required  light  load  bj-  opening  the  s.c.  switch.  Thus 
full  load  may  be  obtained  with  four  cells,  half  with  two 
cells,  one-tifth  with  one  cell,  and  one-tenth  with  one  cell 
and  the  s.c.  swit<'h  opened.  If  instruments  are  so  ar- 
ranged that  the  tester  can  tell  when  any  variation  in 
the  current  occurs  during  test,  one  or  two  small  carbon 
resistances,  consisting  of  full  size  plates,  but  onlv  a  few 
in  each,  may  be  conveniently  connected  in  the  test  cir- 
cuits, so  that  any  such  variation  ma}-  be  corrected  with- 
out interruption  of  the  test. 

Comfort  makes  a  considerable  difference  to  the  lazy 
man.  A  good  chair,  with  the  provision  for  a  test  pad. 
and  a  tray  for  the  small  number  of  tools  required  for 
minor  adjustments,  makes  all  the  difference;  the  pro- 
vision of  wheels  is  an  improvement,  but  might  be  con 
sidered  too  luxurious.  A  similarly  arranged  stool  for 
working  at  meters  on  the  racks,  and  a  good  stopwatch 
complete  the  main  items. 

When  a  batch  of  meters  comes  in  from  the  makers,  it 
is  as  well  to  look  out  for  one  or  two  different  sizes  which 
have  remarkably  good  curves,  and  to  install  these  per- 
manently in  the  test  room  so  that  after  other  tests  a 
batch  of  meters  can  be  put  in  series  with  the  selected 
meter  of  suitable  size,  and  run  on  dial  test.  The  dial 
testing  may  be  conveniently  done  on  the  ofl5ce  or  works 
lighting  or  heating  circuits,  thus  not  occupying  the 
switchboard,  or   using  current  unnecessarih-. 

A  standard  set  of  resistances  is  arranged  so  that  1/100 
load  for  any  size  of  meter  can  be  obtained  quickly,  as 
all  meters  should  be  first  tried  at  this  load,  the  '"jib- 
bers" being  put  on  one  side  for  examination,  and  the 
good  ones  passed  on  for  test.  Mercury  meters  which 
"  jib  "  or  pass  1/100  load  test,  if  over  five  years  of  age, 
should  be  opened  >ip  for  examination,  since  disk  trouble 
or  oxide,  or  more  rarely  jewel  trouble  may  have  started. 
The  corrosion  of  gear  wheels,  especially  when  the  meter 
contains  any  ebonite  or  similar  substances,  is  sometimes 
sufficient  to  cause  slow  running  on  light  loads.  (The 
remedy  for  this  is  to  dip  the  gears  and  relacquer.) 
Jewels,  in  motor  meters  especially,  but  also  in  mercury 
meters,  sometimes  split  or  flaw,  and  it  is  of  interest  to 
note  the  serial  numbers  of  iiil  meters  in  which  jewel 
trouble  occurs,  since  it  sometimes  happens  that  the 
manufacturers  have  had  a  poor  batch  of  jewels,  and  the 
same  trouble  may  be  found  over  tiie  next  serially  num- 
bered meters.  Although  expensive  it  is  not  altogether 
a  counsel  of  perfection  to  insist  on  a  new  pivot  for  every 
new  jewel-  the  microscope  will  show  that  this  is  justified 
in  most  cases. 

When  meters  have  been  brought  in  on  account  of  being 
"  alive  ''  it  frequently  jiays  to  examine  the  customer's 
premises,  and  in  fait  sometimes  leads  to  the  customer's 
paying  for  the  repairs.  As  a.r.  meters  are  of  the  energy 
type,  and  practically  all  have  both  heavy  and  light 
load  adjustments,  it  is  not  worth  specially  detailing 
the  differeVit  types.  In  overhauling  the  same  main  fea- 
tures require  special  attention.  The  testing  is  most 
conveniently  carried  out  by  means  of  tl.e  rotating  stan- 
dard, which  is  connected  up  with  its  series  coils  in 
series  with  the  meter  to  be  tested,  and  with  the  j.ressure 
coil  across  the  supply  mains,  but  nearer  to  the  supply 
than  the  meter  under  test  (this  will  obviate  measuring 
the  pressure  coil  lijss  in  cither  meter). 

The  pressure  coil  of  the  standard  has  a  hand  switch 
in  circuit  so  that  the  standard  can  be  started  readily, 
run  for  a  period  during  which  N  revs,  of  the  disk  of  the 
meter  to  be  tpsted  nre  counted,  and  the  standard  stopped 


on  completion  of  the  counting.  The  {est  is  made  by 
comparison' of  the  registration  on  the  standard,  show- 
ing the  number  of  revolutions  run  during  the  test,  and 
the  number  counted  on  the  meter  under  test.  By  a  little 
preliminary  calculation  it  will  be  found  possible  to 
measure  percentage  error  directly. 

The  following  brief  notes  and  tables  may  bo  of  assist- 
ance to  someone  starting  a  test  room:  — 

Chamberlain  and  Hookham  Meters. — Mercury  type 
motor  meter,  constant  -  amp.  X  sees. /revs.  Calibra- 
tion is  effected  by  means  of  varying  the  position  of  the 
jxilcs  of  the  correcting  coil.  If  the  curve  is  straight,  but 
outside  the  limits,  the  constant  can  be  readily  changed. 

Stock  desirable :  Set  of  change  wheels,  single,  double, 
and  triple  worms,  balance  weights,  bottom  pivots,  bottom 
jewels,  spare  armature  disks  and  spindles,  a  few  hands 
for  clock  dial,  a  d.e.  spanner  of  brass  or  non-magnetic 
material  size  O/U'  in.  across  flats  and  |  in.  square,  and  a 
spanner  for  jewel  adjustment  11/32  in.  across  flats  ami 
7/16  ditto. 

For  the  1907  type  meter  the  following  additional  tools 
are  es.sential :  A  special  grooved  box  spanner  for  tin; 
sjiindle  and  a  clip  for  holding  the  armature  when  un- 
si-rewiiig  the  si)in<llc. 

On  the  1897  type,  adjustments  are  made  by  either 
raising  or  lowering  the  brake  poles  or  by  altering  the 
effect  of  the  correcting  coil  by  non-magnetic  packing  be- 
tween the  coil  core  and  its  mounting.  If  full  load  is  slow  , 
half  load  fast,  and  one-tenth  load  slow,  speed  up  the 
meter  or  remove  the  packing.  If  the  curve  falls  from 
fast  at  top  load  to  slow  at  bottom  load  too  steeply,  insert 
packing.  The  main  point  is  to  try  for  the  best  luirve, 
without  packing,  by  altering  the  speed  and  then  cor- 
recting the  resultant  curve  if  necessary,  finally  changing 
the  constant  if  essential.  When  overhauling  this  type 
of  meter  the  points  to  be  specially  noted  are  the  condi- 
tion of  the  top  bearing,  of  varnish  on  the  armature 
disk,  of  the  jewel  and  bottom  pivot,  of  the  leather  be- 
tween the  ebonite  base  plate  and  the  pole  pieces  (as 
occasionally  the  copper  connecting  strip  from  the  bath 
to  the  terminals  becomes  amalgamated  and  the  mercurv 
penetrates  through  the  leather  forming  a  short  circuit), 
and  the  position  of  the  bottom  pole  piece  which  supports 
the  pivot,  since  curve  variation  can  be  obtained  by 
revolving  this  pole  piece. 

l'"<ir  the  1!)II2  type,  adjustiiieut  is  made  I)y  varyin't  the 
strength  of  the  correcting  coil  by  means  of  tappings 
provided.  In  overhauling  special  attention  is  required 
to  the  condition  of  the  varnish,  and  light  load  friction 
losses. 

For  the  11)()7  type,  a  special  liox  box  sjiaiincr  is  rc- 
(|uired  for  the  spindle  and  clip  to  hold  the  armafurc 
when  the  bath  has  been  opened  by  the  remo'-al  of  the 
strap.  Adjustment  is  made  on  the  screws  forming  the 
poles  of  the  correcting  coil ;  as  this  affects  top  loads  most, 
friction  losses  reijuire  special  attention.  The  insulation 
under  the  clamps  holding  the  meter  into  the  case  !s  liable 
to  sjilit,  cspcci.ally  where  the  fit  is  not  good.  Must  niav 
form  on  the  pole  pieces  in  the  bath.  (See  under  "  Fer- 
ranti  "  also.) 

Messrs.  (^hand)erlain  <t  Hookham  now  claim  to  have 
obtained  a  varnish  which  will  withstand  the  action  of 
niercui'V  <in  copper.  This  will  obviate  the  necessity  of 
burning  off  Ijii'  mei'cui'v  and  reinsulating  the  disks. 

Ferranti. — Mercury  type  motor  meter.  Constant  ^ 
amps.  X  sees. /revs.  Calibration  by  means  of  adjusting 
a  pole  piece,  which  distorts  the  flux  in  conjunction  with 
the  series  coil,  chiefly  affects  top  loads,  so  attention  to 
friction  losses  on  light  loads  is  important.  The  con- 
stant can  be  varied  by  change  wheels  and  pinions. 

The  stock  desirable  consists  of  a  set  of  change  wheels, 
four  sizes  of  pinions,  jewels  com})lete  with  holders,  fibre 
disks  for  mercury  bath  (few  only),  selection  of  armature 
disks  and  spindles.  Special  tools.  No.  2  box  spanners 
for  iMounting  jewels,  and  special  keepers  for  use  on  njag 
nets  when  stripping. 

With  care  a  meter  may  be  stripped,  overhauled,  and 
re-erected  without  any  or  with  very  slight  alteration  of 
the  constant  being  necessary. 
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Special  attention  during  overhauling  is  recommended 
to  :  En.iniel  on  disi\  ;  even  if  the  meter  is  five  years  old 
and  the  enamel  is  apparently  good,  it  pays  to  scrape  it 
off.  This  can  be  done  with  a  knife  and  fine  emery, 
liiiL-ihiiig  with  buff  (kt'i'|)  tin'  .lisk  cleMii  so  tliat  it  ainal 
ganiatt'S  i-egulai-Iy  when  jiut  into  mercury).  If  tlie  iiietcr 
ha.s  been  in  (l.iiii|i  situations  rust  may  have  started  to 
form  on  ijnlcs  innlir  the  paper  in  the  bath  :  if  so  clean  oiT 
and  ri'insulatf  with  siiellau  or  voltalac,  as  continuation 
of  i-ustinjr  will  picii-e  paper  aii<l  sliort -circuit  the  meter. 
Examine  top  jewel  for  endplay  and  freedom. 

Foi'  nietcrs  such  as  those  alxjve,  in  wljich  the  constant 
is  quickly  changeable,  it  is  not  always  possible  to  carry 
a  sufKcient  stock  of  change  wheels  and  pinions,  or  change 
wheels  and  worms.  An  alternative  combination  can 
usually  be  found  by  working  out  the  ratio  between  the 
two  multiplied  by  the  corresponding  meter  constant,  the 
figure  obtained  being  a  train  constant  for  the  remaining 
tables  at  the  same  voltage.  Thus  with  Ferranti  tables  : 
A/Bx^  equals  313  for  230  volts.  So  if  K  is  the  con- 
stant desired  (15.4)  and  a  61  wheel  and  a  30  pinion 
are  not  available,  and  perhaps  a  50  pinion  is  in  stock, 
then  as  A  =  313/KxB,  A  =  102  approximately:  the  true 
value  of  K  for  this  wheel  and  pinion  being  15.35. 

Electrical  Apparatus  Co. — Commutator  motor  meter. 
Constant  in  revs,  per  unit.  Adjustments  are  made  on 
the  main  circuit  coil,  or  on  the  position  of  the  magnets. 

Stock  desirable:  A  set  of  jewels,  two  types,  several 
pairs  of  brushes,  terminals  with  their  micanite  bushes 
and  washers,  several  armatures,  and  a  balance  to  check 
brush  tension. 

When  overhauling,  special  points  requiring  attention 
are:  Train  friction,  commutator,  jewel  and  pivot  (ap- 
parently very  liable  to  rust),  position  of  commutator 
with  reference  to  armature  windings,  brush  tension  light 
and  equal.  It  is  advisable  and  repays  the  time  spent 
to  give  special  attention  to  the  surface  of  the  commuta- 
tor segments.  Should  the  main  terminals  have  been 
removed,  it  will  pay  to  use  a  good  varnish  on  the  outside 
and  inside  of  the  bushes  and  under  the  washers  to  prac- 
tically seal  the  terminal  inlets,  as  with  this  type  of  meter 
owing  to  the  warmth  of  the  shunt,  moisture  appears  to 
be  drawn  into  these  inlets.      Short  circuits  due  to  cor- 


rosion will  be  found  on  the  shunts  in  older  types,  hut 
this  trouble  can  be  minimised  by  making  the  case  as 
airtight  as  poRsible.  If  when  reassembled  the  meter  will 
run  freely  on  1/100  load,  but  the  curve  is  too  steep, 
it  may  be  best  to  have  the  magnets  remagnetised. 

Lartdit  and  (Jyr. — Commutator  motor  meter.  Con- 
stant in  revB.  per  unit  on  the  smaller  meters  and  in  revs, 
jjpr  minute  at  full  load  on  the  larger  and  energy  meters. 
i\o  special  tools  requiivd  except  balance  to  measure 
brush  tension.  Adjustments  are  made  on  the  main  cir- 
cuit, which  is  easily  accessible.  On  one  class  of  meter 
there  is  no  light  load  adjustment.  The  jewel  is  specially 
protected,  which  is  not  altogether  an  advantage,  as  it 
cannot  readily  be  inspected.  'I'lie  worm  on  the  armature 
shaft  may  cause  troiible  due  to  corrosion  :  a  good  feature 
appears  to  be  the  simiile  device  to  minimise  damage  in 
transit. 

Colrula/ions. — \'\>v  meters  whose  constant  (K)  is  stated 
in  revolutions  per  unii. 

T  sees.  =  (3,600  x  I.OOO  x  N  rev8.)/(v(,)lts  x  amps. 
X  K). 

Or  T  secs.=3,600/F  when  N^A  =  K/1.000. 

To  obtain  a  suitable  figure  for  N  and  a  whole  number 
for  the  revolutions  in  N  sees.,  the  following  values  are 
suggested  :  — 


N/A 

Volts 

Tsecs. 

Revs. /Amps. 

50 

72 

K/1.000 

70 

51.43 

— 

100 

72 

K/l,000x2 

110 

65.46 

— 

120 

60.0 

— 

150 

4«.0 

— 

200 

72 

K/1,OOOX4 

210 

08.57 

— 

220 

65.46 

— 

230 

62.61 

— 

240 

60.00 

. — 

250 

57.6 

— 

401 1 

■;■> 

K/l.fKKIX8 

440 

65.46 

— 

46tt 

62.61 

— 

480 

60.0 

— 

500 

57.6 

— 

Example  of  use:  Meter  labelled  5.000  revs,  per  unit, 
supply  at  210  volts.  Count  N/A  =  4  K/l.OOO.  or  20 
revs,  per  ampere  in  6f^.57  sees. 


FAsr. 

T 
0 

SLOW. 

Error  % 

8 

ss 

■2 

■,s 

0  ; 

56 

■4 

5 

57 

■0 

4 

•i; 

^■5 

3 
58 

2-.^' 

2 
■8 

1-5 

1 
•4 

0^5 

05 
•3 

1 

15 

2 
61 

2^5 
•6 

3 

35 

62 

1 

4 

■4 

63 

•0 

6 
•6 

64 

2 

s 
•s 

For  Metfirg 

mai'ked 

Revs.  p.  Min. 

■'.1 

59 

•1 

60 

•0 

For  Metfira 
mavketl 

Rev-,  p.  Unit 

44 

•ir. 
47 

■ct 

45 
48 

■t\o 

46 

08 
49 

■:i2 

-or. 

■SO 
50 

47 

04 

">S 

|-52 

•70 

48 

•00 
51 

•2t 

■48 

52 

•:.,; 

49 

•20 

11 

53 

■.-.■ 

50 

40 
54 

■8S 

51 

•36 
55 

•84  1 

i 

■31 

■S3 

lit 

•S6 

■;i7 

■tv^ 

■s:i 

•14 

■40 

•60 

•92 

•17  r43  rf.9 

■94 

■20 

■4C. 

■71 

■91; 

■22 

4S 

00 

■52 

03 

•54 

62 

53 

54 

55 

56 

I57I 

S8 

59 

60 

61 

62 

■99 

•57 

14 

■72 

■ao 

■5S 

■S7 

ii; 

45 

•74 

■02 

•31 

■i;o 

■SM 

IS 

■|r. 

■75 

•04 

■33 

•i;2 

■90 

IS 

or. 

■(■.3 

•21   , 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

1 

•2 

■,s 

•4 

0 

■(), 

•9 

■2 

•5 

'S 

1 

•4 

•7 

•0 

■3 

•6 

•9 

•2 

•5 

•8 

1    •! 

4 

•0 

■'• 

•2 

S 

57 

58 

59 

60 

61 

62 

63 

1 

64 

65 

66 

67 

■CO 

■2:i 

•8.- 

•4.H 

■n 

•42 

■73 

•05 

■35 

•67 

•98 

•30    r,\T^<2 

■24 

•5(1 

u 

•IS 

■49 

•,s0 

11 

■71 

•37 

99 

02 

60 

61 

62 

63 

64 

65  1 

66 

67 

68 

69 

70 

■22 

•7S 

■4:! 

•I'.i 

SI 

■17 

■.".u 

•82 

15 

•48 

•SO 

•13  1 -4(1       79 

11 

44 

■77 

10 

•(2 

■75 

08 

■73 

■39 

•04 

•70 

63 

■09 

.-- 

64 

■4r, 

65 

•14 

■s:! 

66 

17 

•.M 

•.s(; 

67 

•20 

■54 

si 

hs 

69 

■i-.ii 

■■,ll 

70 

•28 

■i;3 

■97 

71 

■31 

72 

00 

■(■.9 

73 

37 

74 

•00 

■23      -p"       91 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

■24 

•9(i 

•GS 

■40 

■12 

4S 

•114 

•30 

•66 

•02 

■:i8 

•74     -GO     •30 

■72 

■OS 

■44 

■,S0 

u;  ro2 

•88 

60 

•32 

04 

•70 

Eixaiiiple  :     Stunilanl  time  r  =  02^i;i. 

Time  ol  N  revs,  counted  =  010^ 


Lrior  =  2^5%  Fast. 
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THE     SPIRIT     OF     GOODWILL     IN     ELECTRICITY     SUPPLY. 


By     J.     \V.     THOMAS,     B.Sc,     A.M.I. E.E. 


The  recent  decision  finally  to  disb;iiid  the  Joint  Com- 
mittee which  was  appointed  by  the  Xationiil  Industrial 
Conference  in  1911),  and  tlie  apparent  change  of  attitiuk' 
on  the  part  of  the  Government  to  the  formation  of  a 
National  Joint  Industrial  Council,  brings  again  into 
the  foreground  the  question  whether  the  schemes  for  the 
re-ordering  of  tiie  industrial  world  on  a  more  humane 
and  satisfactory  basis,  which  men  set  tlieir  hearts  upon 
during  the  war,  have  borne  the  fruits  tliat  were  anti- 
cipated. 

It  will  be  remembered  that  when  the  war  ended  in  1918, 
the  industrial  world  was  in  a  state  of  ferment,  and  most 
of  the  large  trade  unions  were  contemplating  putting 
forward  comprehensive  demands  for  increased  control  of 
industry,  and  were  loudly  clamouring  for  a  better  stan- 
dard of  living  and  for  drastic  changes  in  the  industrial 
system.  Employers  were  slowly  recognising  that  the 
principal  breakdowns  that  occurred  in  industry  were 
not  due  to  the  plant,  but  to  what  the  retiring  president 
of  the  I. E.E.  described  as  "  the  unlubricated  working 
of  the  human  element,"  and  on  all  sides  it  was  felt 
that  now  peace  had  returned,  employers  must  not,  as 
in  the  far-ofi  days,  wrestle  and  tight  with  each  other  in 
order  to  secure  a  larger  share  of  the  products  of  in- 
dustry, but  must  learn  to  foregather  round  a  table  and 
there  discuss  their  common  interests,  and  devise  amic- 
able means  for  settling  their  differences.  The  machinery 
that  was  to  enable  them  to  avoid  strife  came  to  be  known 
as  "  Whitleyism."  Its  adoption  was  seriouslj-  advo- 
cated by  the  Government,  and  the  fact  that  large  num- 
bers both  of  influential  employers  and  employes  threw 
their  whole  enthusiasm  and  energy  into  the  task  of  set- 
ting the  machinery  in  motion  in  tlie  more  important 
industries,  was  sufficient  attestation  that  the  promise 
of  success  was  a  fair  one.  There  were,  of  course,  a  few 
who  looked  upon  the  advent  of  Industrial  Councils  with 
suspicion  and  misgiving,  and  said  of  them,  as  Dr. 
Johnson  said  of  the  intention  of  a  friend  wlio  was  about 
ti>  be  married  for  the  second  time,  that  "they  regis- 
tered the  triumph  of  hope  over  experience." 

Three  years  or  more  have  now  passed  since  that  time, 
and  tlie  recent  dissolution  of  the  national  body  wliicli, 
in  the  words  of  the  Prime  Minister,  was  "  to  inaugu- 
rate the  new  era  in  industry"  tempts  one  to  inquire 
into  the  practical  results  which  have  been  achieved  in 
tlie  meantime,  and  to  endeavour  to  assess  their  probable 
value  in  the  future,  particularly  as  regards  the  elec- 
tricity su))ply  industry.  The  general  query  was  very 
ably  i»ut  by  a  writer  in  the  Scofsma/i  recently:  — 

"  What  has  tlie  experience  of  departmental  c!ii('fs 
been  of  the  Wliitley  experiment/  Have  tliey  found  that 
it  has  promoted  efficiency,  or  improved  harmony?  Do 
they  get  better  and  more  willing  work  from  their  sub- 
ordinates? If  not.  has  tlie  experiment  justified  it  (If 
in  one  of  tlie  respects  for  wliich  it  was  most  cordially 
approved?  Tiie  .National  Whitley  Council  was  to  de- 
crease friction  and  increase  contentment  aiul.  by  re- 
moving misunderstanding  and  adjusting  g'iivames. 
was  to  create  an  atmosphere  in  which  bcttc  r  \v  uk  would 
b.!  done.  If  tiiese  results  have  not  followed,  the  experi- 
ment has  failed   in   a  vital  i>articnlar." 

There  are  many  cynics  who  would  iniln'sitatimrlv 
reply  that  Industrial  Councils  have  been  :ni  u.nniti'iitcil 
failure;  tiiat  they  were  a  war-time  product,  and  that, 
like  munitions,  they  must  now  be  relegated  to  the  sera]) 
heap.  The  melandioly  Jacijues,  however,  is  always  with 
us,  and  we  iii-ed  not  take  his  cynicism  too  seriously 
At  the  same  time,  few  would  go  to  the  other  extreme  and 
assert  that  they  have  achieved  all  that  was  to  lie  expected 
of  them.  That  they  have  been  able  to  harmonise"  the 
relations  between  eiiijiloyers  and  employed,  particularly 
in  public,  services,  and  that  they  have  lieen  the  means 
of  preventing  the  itching  sores  of  our  industrial  system 
from  break  injr  out  into  malignant  ulcers,  few  will  den  v. 
Put  in  spite  of  this,  there  is  sometliinjr  which  they  have 


lacked,  and  it  is  that  something  which  has  prevented 
them  from  achieving  such  etfcctive  results  as  to  silence 
tlie  cynic.  That  something  is  wrong  is  evidenced  by 
the  recent  secession  of  important  municipalities,  such 
as  tho.se  of  Hammersmith  and  Aberdeen,  from  the  In- 
dustrial Council  for  the  Electricity  Supply  Industry. 
Their  action  is  no  doubt  due  to  their  lack  of  apprecia- 
tion of  the  j>ossibilities  that  Industrial  Councils  offer, 
and  partly  to  their  desire  to  maintain  control  over  their 
own  staff,  free  and  untrammelled  by  the  bonds  of  any 
external  authority.  They  have  doubtless  also  been  irri- 
tated by  the  decisions  with  which  they  have  been  deluged 
from  what  they  consider  to  be  some  superior  caucus  in 
London,  which  will  not  allow  them  to  carry  on  their  work 
in  peace.  In  a  word,  it  is  first  because  their  own  im- 
pression of  the  work  of  the  Councils  is  purely  a  negative 
one  as  far  as  the  assistance  which  they  might  render  is 
concerned,  and  secondly,  because  they  feel  probably  that 
these  external  bodies  do  not  adequately  represent  them. 

It  will  obviously  be  no  solution  of  the  difficulty  to 
attempt  to  force  these  municipalities  into  line  again 
and  to  impose  upon  thera  a  scheme  which  depends  fun- 
damentalh'  on  good  will  for  its  effective  working.  If 
their  attitude  is  to  be  changed,  it  can  only  be  done  by 
a  frank  and  full  discussion  by  both  parties,  and  by 
lesolutel}-  facing  the  difficulties  which  have  caused  them 
to  adopt  their  present  outlook.  Tliev  must,  therefore, 
be  given  satisfaction  on  two  issues,  viz.  :— 

1.  They  must  be  convinced  of  the  positive  contribu- 
tions which  Industrial  Councils  can  make  towards  as- 
sisting them  both  with  regard  to  the  harmony  between 
themselves  and  their  emploj'es,  and  to  the  efficiency  of 
administration. 

2.  They  must  be  given  adequate  satisfaction  on  the 
question  of  representation. 

With  regard  to  the  former,  the  probable  reply  of  such 
a  municipality  as  Hammersmith  would  be  that  its  rela- 
tions with  its  staff  have  always  been  harmonious,  and 
that  it  does  not  require  any  external  assistance  to  main- 
tain that  harmony.  Even  if  such  an  assertion  were 
made,  we  should  be  inclined  to  question  its  accuracy. 
There  is  in  most  municipalities  an  undercurrent  oi  dis- 
content, of  which  the  average  member  of  the  Council 
is  oblivious,  and  it  only  conies  to  the  surface  when  the 
emijloyes  affected  are  able  to  make  trouble.  The  non- 
occurrence *of  a  volcanic  eruption  is  not  always  a  sure 
indication   that  the  fires   are  not  smouldering  below. 

Hut  even  were  the  statement  true,  allowance  must  be 
made  for  the  new  s))irit  whii-h  has  come  ujion  employes 
of  all  grades  and  classes,  both  manual  and  brain 
workers,  and  for  the  emergence  of  the  desire  for  in 
creasing  control  over  the  conditions  of  their  working 
lives.  The  Whitley  Report  emphasised  this,  and  more 
than  a  year  ago  the  symptom  was  manifested  at  the 
annual  confci'eiice  of  the  National  I.^nion  of  Teachers, 
when  a  resolution  was  passed  demanding  "  direct 
control  of  education  by  the  teaching  profession  in  part- 
nershi))  with   the  representatives  of  the  public." 

How  the  a]qjearance  of  this  now  spirit  is  to  he  ex- 
plained is  of  no  consei]uence  :  it  is  there,  and  it  will 
come  to  the  surface.  Nor  will  the  demand  of  the  em- 
ployes be  gainsaid.  To  try  to  crush  it,  or  to  ignore  it, 
is  to  attempt  to  sit  on  the  safety  valve,  with  the  atten- 
dant  consequences  when   the   explosion  occurs. 

There  are  many  simide  souls  on  councils  and  else- 
where who  still  believe  in  the  good  old  days  when  the 
enqilover  was  the  master,  and  when  the  employes  were 
olicilicnt  and  docile,  and  who  think  that  those  days  will' 
return  if  only  the  "  asjitator  "  and  the  "extremist" 
can  be  got  rid  of.  But  to  believe  this  is  to  cherish  a 
delusion  as  fatal  as  that  of  Canute  when  he  endeavoured 
to  check  the  progress  of   the  advancing  tide. 

The  desire  of  the  enqdoyes  for  greater  freedom  must 
he  recognised,  and  the  latent  forces  possessed  by  their 
organisations  welcomed  and  harnessed  for  the  common 
good  of  the  service,  and  of  those  who  labour  in  it. 
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We  can,  of  cour.se,  imagine  the  question  being  asked  :  — 
What  difference  will  it  make  to  the  ordinary  worker  if 
lie  knows  that  he  is  represented  through  his  organisa- 
tion on  a  Whitley  Council?  The  answer  is  that  tiie 
difference  will  he  manifested  in  the  lyjie  of  leadershij), 
■and  will  spring  from  the  loyalty  which  lie  has  to  his 
organisation.  lie  will  feel  that  tlio>c  whom  he  has 
elected  have  a  say  on  any  (luestidn  which  affects  his 
particular  work,  and  Iim  will  know  that  any  innovations 
which  are  introduced  have  been  discussed  by  them,  and 
have  met  with  their  ai)j)roval.  Tiie  knowledge  that  there 
is  always  someone  who  can  be  relied  upon  to  speak  up 
tor  him  and  keep  his  end  up  will  tend  to  eliminate  the 
feeling  that  he  is  being  imposed  upon  from  above.  His 
loyalty  to  his  trade  union  will  then  be  no  longer  an 
opposing  force,  but  will  be  actively  enlisted  upon  the 
side  which  endeavours  to  maintain  the  highest  possible 
standard  of  efficiency  that  can  reasonably  be  expected. 
It  is  interesting  to  have  the  opinion  of  a  reputed 
social  jisychologist  like  Prof.  Graham  Wallas  on  this 
point.  In  "Our  Social  Heritage,"  he  says:  "  I  have 
been  for  some  j-ears  an  elected  repiesentative  of  my 
fellow  teachers  on  the  governing  body  of  my  University, 
and  I  am  convinced  that  my  life  and  tlieirs  is  made 
better  by  the  arrangement  that  representatives  oi  the 
teaching  staff  shall  influence  university  administration. 
I  am  also  convinced  that  this  benelit  is  not  confined  to 
the  members  of  the  particular,  occupation  in  which  such 
a  vocational  element  exists.  1  am  more  likely,  as  the 
world  now  is,  to  receive  my  letters  and  my  coal  regu- 
larly and  conveniently  if  the  unions  of  the  jiostmeu  and 
tiie  miners  play  a  part  in  postal  and  mining  adminis- 
tration :  and  the  students  of  any  universiti'  will  receive 
better  instruction  if  the  organised  teachers  of  the  uni- 
versity helji  to  govern  it.  Anyone  who  has  worked  in 
the  hitherto  unoriranised  occupation  of  journalism  will 
feel  that  not  only  the  personal  happiness  of  the  jour- 
nalist, but  the  public  good,  would  be  increased  if  jour- 
nalists belonged  to  a  profession  sufficiently  organised 
to  enable  them  to  assert  their  self-respect  against  a 
bullying  or  corrupt  proprietor.  The  feeling  of  human 
solidarity  is  so  difficult  to  create  under  modern  condi- 
tions that  we  cannot  afford  to  leave  unused  for  the 
purposes  of  social  co-operation  the  unforced  knowledge 
of  each  other,  and  the  direct  goodwill  that  may  arise 
as  an  incident  of  common  occupation." 

Many  municipalities  have  yet  to  leain  tli:it  the  pri- 
mary value  of  Industrial  Councils  is  that  they  help  to 
generate  a  spirit  of  goodwill,  and  tend  to  remove  that 
undercurrent  of  latent  hostility  wiiiih  has  hampered 
industrial  development  in  the  past  far  more  than  the 
effect  of  strikes.  By  dispelling  the  atmosphere  of  an- 
tagonism they  enable  both  employers  and  employed  to 
rise  to  the  conception  of  combined  action  in  pursuit  of 
common  interests,  and  so  assist  in  laying  the  foundation 
for  the  consideration  of  constructive  measures  for  the 
improvement  of   industrial  conditions. 

The  spirit  of  goodwill  amongst  jiractical  men  is  in- 
finitely valuable,  for  it  can  lind  a  v.-iy  out  of  a  difficulty 
where  other  inetho<1s  fail.  It  hiis  been,  ])rovcd  again 
and  again  that  regular  contact  breeds  mutual  under- 
standing, and  that  when  men  meet  round  a  table  and 
work  together  for  the  good  of  an  industry  and  of  those 
who  labour  in  it,  a  new  sense  of  self-respect  is  created. 
This  goodwill,  howcvci',  can  itnly  be  the  outcome  of  the 
recognition  of  connnon  intcr.ests.  Employers  must 
realise  that  they  are  under  an  obligation  to  the  com- 
munity to  endeavour  to  form  a  sympathetic  understand- 
ing of  the  lives  and  oi;tlook  of  those  who  carry  on  their 
work,  and  be  willing  to  co-opei'alc  without  dictation  or 
patronage  in  every  endeavour  to  iui|M-iive  the  cnnditinns 
of  their  working  live.s. 

In  a  public  utility  service,  such  as  the  electricity 
supply  industry,  both  employers'  assoeiations  and  trade 
unions  must  learn  to  regard  themselves  as  joint  trustees 
of  one  of  the  most  important  industiies  in  modern  life. 
But  the  above  princijjles  can  only  be  impressed  upon 
municipalities  in  so  far  as  the  trade  unions  are  pre- 
pared to  give  up  some  of  their  defensive  outlook,  and 
to  devote  more  time  to  the  consideration   of  those   pro- 


blems relating  to  the  industry  itself,  which  still  await 
solution.  '1  hey  must  cease  to  look  upoii  the  elec- 
tricity Bupjjly  industry  as  the  key  which  will  open  the 
door  of  escape  when  they  are  in  a  tight  corner  in 
another  industj-y,  and  they  must  give  up  tlie  idea  that 
the  appeal  to  force  is  the  only  remedy  and  the  short 
cut  to  the  realisation  of  their  demands.  In  short,  the 
cmj)l(jycs  must  realise  that  they  have  a  direct  interest 
in  the  welfare  of  the  industry,  both  as  producers  and 
as  citizens,  and  that  they  stand  to  benefit  both  from  its 
ellicicncy  and  its  smooth  working.  The  other  problem  is 
tliat  of  satisfactory  representation.  After  June  1st, 
11)20,  assertions  were  made  repeatedly  by  various  elec- 
tricity supply  authorities  that  they  were  not  properly 
represented  on  the  National  Joint  Board  ;  that,  in  fact, 
it  was  purely  an  autocratic  and  self-elected  body.  When 
it  was  pointed  out  to  them  that  they  were  represented 
through  their  constituent  associations,  such  as  the 
1..M.E.A.,  their  reply  was  that  they  had  not  given  a 
mandate  to  the  l.M.E.A.  to  act  on  their  behalf.  This 
attitude  was  very  general  and,  in  the  writer's  opinion, 
it  was  largely  responsible  for  the  inefficiency  of  the 
Board.  The  system  of  having  representatives  from  the 
various  associations  of  employers  was,  of  course,  in 
accord  with  the  recommendations  of  the  Whitley  Com- 
mittee, but  experience  proved  that  it  was  far  from  being 
eft'ective,  at  least  in  the  electricity  supply  industry, 
where  one  has  to  deal  with  municipal  authorities  whose 
connection  with  their  Association  is  much  too  loose. 

It  would  seem  as  if  the  better  arrangement  is  the  one 
recently  decided  upon  by  the  N.J.l.C.  and  the  N.J.B., 
viz.,  that  the  municipal  representatives  should  be  chosen 
direct  from  the  District  Councils.  As  this  involves  a 
total  of  26  representatives  on  the  employers'  side  (13 
from  the  municipalities  and  I.'J  from  the  companies), 
it  might  appear  to  be  open  to  the  criticism  of  making 
the  national  bodies  too  cuinbersome  and  expensive,  but 
it  is  nol  likely  to  prove  so  in  practice,  as  it  will  be  very 
rarely  that  all  the  representatives  on  the  employers' 
side  will  meet  together.  Its  great  advantage  will  be 
that  it  will  secure  greater  co-ordination  between  the 
district  and  national  bodies,  and  will  do  a  great  deal 
towards  ensuring  that  decisions  of  both  will  receive  the 
assent  of,  and  loyal  acceptance  by,  the  constituent 
undertakings. 

Another  difficulty  which  has  seriously  hampered  the 
effective  working  of  the  N.J.B.  has  been  the  rejiresenta- 
tion  of  the  clerical  staff's.  For  many  months  they  have 
been  the  Ishmaels  of  the  industry — refused  admission 
on  the  N.J.l.C,  presumably  on  the  ground  that  the 
N.J.B.  was  sup)(osed  to  represent  them,  and  at  the  same 
time  cold-shouldered  by  the  N.J.B,  .\  resting-place 
will,  we  hope,  be  at  last  found  for  them  on  the  National 
Whitley  Council  for  Local  Covernment  Otfiiers,  though 
we  are  not  sure  whether  they  will  be  coinf(U'table  there 
or  not.  The  decision  of  the  N.J.B.  that  in  future  only 
tlir  Ici  liii  ir:il  staffs  will  sit  on  the  eniidoyi's"  side  may 
make  the  Hoard  more  acceptable  to  the  municipalities, 
but  it  is  not  so  certain  that  it  will  simjdify  the  ]irnblems 
which  m;iy  yet  confront  the  Industrial  ('(Uiiuils  in  the 
industry.  The  danger  is  that  it  may  have  the  effect  of 
restricting  (he  scope  of  the  Councils  almost  entirely  to 
(|uestions  of  wages  and  conditions  of  eni]>loyment,  and 
will  make  it  almost  imj)ossible  for  them  to  deal  ade- 
(|uately  with  those  larger  questions,  ti>  solve  whi<'h  In- 
dustrial Councils  were  called  into  being,  lnstea<l  of  the 
emiiloyes  in  the  industry  being  sectioiialised,  it  may 
soon  appi^ir  that  the  time  is  ri]ie  for  a  statesmanlike 
attempt  1o  be  made  in  the  direction  of  establishing  a 
National  Industrial  Council  fiu-  the  whole  of  the  in- 
dustry, and  to  incliiile  all  those  who  are  engaged  in  it, 
manual,  technical,  and  clerical  workers.  Such  an  all- 
embracing  body  would  be  in  a  position  to  deal  effectively 
with  those  larger  issues  affecting  the  industry,  such  as 
administration  and  efficienry,  and  would  be  able  to 
render  invaluable  service  when  trouble  was  likely  to 
occur.  It  would  also  carry  much  more  weight  than  the 
present  sectional  bodies,  and  would  juobably  gain  the 
respect  an<l  aclherence  of  those  muiiici]ialities  which  at 
present  are  standing  outside  the   movement. 
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The  questions  of  nacres  and  conditions  of  euiploy- 
liient  as  thev  ■iiB'eC.t  the  sepiirate  sections  of  employes  in 
the  indu^trv  would  be  dealt  with  by  separate  boards 
or  coniniittees  elected  from  the  parent  body. 

If  it  Were  iu>t  considered  advisable  to  have  a  separate 
board  for  the  clerical  stafts.  ))rovision  could  be  made 
for  their  salaries  and  conditions  of  employment  to  be 
dealt  with  by  the  National  Whitley  Council  for  Local 
Government  Officers,  whi<;li  would  have  a  liaison  con- 
nection with  the  Industrial  Council.  Such  an  arrange- 
ment would  <rive  the  clerical  staffs  what  they  are  justly 
entitled  to,  just  as  much  as  the  manual  workers  or  the 
technical' staffs,  viz..  a  voice  on  the  Council  dealing  with 
the  industry,  whilst  at  the  same  time  it  would  avoid 
the  overlapping  with  the  other  departments  of  munici- 
pal administration  which  has  been  :i  fruitful  sa\irce  of 
confusion  in  the  past. 

The  solution  of  the  problem  of  representation  is  at 
the  root  of  all  good  government,  and  once  it  is  satis- 
factorily dealt  with,  and  all  those  connected  with  the 
electricity  supjdy  industry  have  a  voice  on  the  Indus- 
trial Council,  and  are  lirought  to  an  utidcrstanding  of 
its  usefulness,  it  will  means  a  transformation  in  tlie 
spirit  of  one  of  those  public  services  on  the  efficiency  of 
which  the  community  is  so  much  dependent. 


THE     BRADFORD     HOUSING     SCHEME. 


Ax   E.XPLAN.\TION    BT    .\IkSSHS.     IIkXI.KY. 


The  advertisement  of  the  Hciilcy  wiriuL;'  system  uhlrh 
has 'ajjpeared  in  several  issues  of  tlie  I'Ji.k(!T1iicai,  Kk- 
viEw  has  caused  much  comment,  and,  we  l)elieve,  some 
doubts.  It  will  be  remembered  that  the  advertisement 
stated  thait  each  wireman,  witli  the  aid  of  a  lioy,  com- 
pleted every  day  the  wiring  of  two  houses,  each  house 
containing  nine  lights.  As  some  contractors  seem  to 
be  .sccj)tical  about  the  statement,  and  as  we  put  only 
the  tiuth  in  our  a<lvertisements.  we  want  to  give  aii 
c.\|ilanation  of  liow  it  is  done.  .\itually,  the  nuniL)er 
of  lights  per  house  varies,  there  being  .seven,  eight, 
iiine,  and  ten,  the  two  larger  numbers  predominating. 
JBut  the  number  makes  no  difference  to  the  rate  of 
wiring,  for  the  men  wire  two  l(l-liglit  iiouses  per  day 
with  the  same  ease  as  two  7-Iight  or  ^i-light  hou.ses. 
This  ]ioints  to  the  fact  that  the  men  are  making  their 
own  pace.  Driving  would  not  jiroduce  more,  but  tiie 
men   Jiave  been  known   to  do  more  on  occasions. 

In  the  first  jilace.  the  organi.sation  .at  the  cuntractiir's 
premises  has  something  to  <lo  with  the  ultiiiialc  result. 
Kverything  is  arranged  and  thought  out  befoiehand, 
and  the  workmen  get  liglit  away  to  work  each  day  with 
a  minimum  of  delay  and  on  a  prc-ari  angcd  plan,  which 
obviates  their  stopping  the  ailiial  w<iik  of  wiling  to 
"think  things  tjut."  The  wiring  is  repetition  work, 
and  each  man  gets  through  liis  joli  like  an  actor  through 
his  )»art,  and  aci-oiding  to  plan.  .\nd  each  man  is  a 
riiiisritiitioiix  mill  hiijiil  H-orl.iiinii ,  having  his  heart  in 
his  work. 

It  must  be  nndeislood  tliai  the  wiring  is  (hmc  whili' 
the  houses  are  in  moic  or  less  "skehton  "  f(]ini.  and 
befoi'c  ceiling  laths  oi-  plaster  have  linii  put  in  any^ 
where,  but  tloiuboards  an-  li.veil  and  slati'S  are  back 
])oinlcd.  Thus,  there  is  no  cutting  away  to  be  done 
of  walls  or  plaster  for  the  sinking  of  wires.  Holes. 
Iiowever,  have  to  be  cut  through  walls  and  joists,  and 
the  wires  thrcade.l  through  thcnj.  The  holes  lliroiigh 
the  joists,  which  are  ^  in.  and  J  in.,  aie  b;)red  at  least 
li  in.  from  the  bottom  of  the  joist  to  ensure  that 
plasterer's  iaih  nails  do  not  reach  the  wires.  '  All  the 
wires  radiate  to  the  various  points  via  three-plate  ceil- 
ing rosps.  Porcelain  connectors  were  u.sed  on  the  first 
batch  of  houses,  but  these  are  now  eliminated.  The 
present  niethoil  uses  a  little  more  wire,  but  that  is  more 
than  compcnsaterl  for  by  the  saving  in  labour.  Thus 
all   wiring    is   biiiied    tindei    the   plaslei-.    and    at    switch 


points  it  is  protected  by  a  short  lengtli  of  our  S.T.3 
protective  covering. 

Erection  of  fittings  is  not  included  in  the  time  given. 
In  order  to  ensure  the  best  po.-;sible  insulation  test,  the 
enils  of  the  cable,  after  baring  or  preparing,  are  treated 
with  a  good  insulating  varnish  to  exclude  jnoisture 
until  such  time  as  the  houses  are  plastered.,  after  which 
another  equally  conscientious  workman  erects  the  fittings 
and  completes  the  work.  The  average  test  is  about  five 
megohms  for  each  house.  The  woiking  day  is  i<i  hours, 
but  from  this  must  be  deducted  approximately  IJ 
hours  taken  in  travelling,  so  that  the  actu.al  work  of 
wiring  two  houses  is  done  in  about  seven  hours.  Fur- 
ther, -materials,  tools,  and  scalioldiiig  have  to  be  re- 
moved from  the  last  house  wired  to  the  next  ready  for 
wiring,  whicii  maj-  be  three  or  four  hundred  ynrds 
distant.      This  takes  up   consi<!erable  time. 

The  average  iHimber  of  lights  per  house  is  nine,  each 
light   being  controlled   by   a  separate   switch. 

The  fusing  arrangement  on  tlie  consumer's  siile  con- 
sists of  a  pair  of  o-amp.  jiorcelain  plaster-lined  cut-outs 
with  a  .'"i-amp.  linked  switch.  The  internal  wiring  con- 
sists of  3.'. 029  in.  our  class  Z.Z.M.l''.,  and  the  main 
from  the  meter  to  the  switch  is  7/.0,'5G  in.  'jur  class 
Z.Z..M.F.  Three-plate  ceiling  roses  are. used  for  looping, 
and  all  the  metal  sheathing  is  very  carefully  bonded 
with  standard  clips,  and  earthed.  Over  2.')()  houses 
have  been  wired,  and  there  has  not  l)een  a  single  case 
ot  a  low  insulation  test. 

The  contractors  are  Messrs.  Jessoji  A:  Boydell,  Ltd., 
of  Bradford  and  .Manchester,  and  to  their  enterprise  in 
organisation,  their  skill  in  training,  and  the  personal 
jiower  which  generates  such  a  spirit  of  good-will  in  their 
workmen,  the  highest  jiraise  is  due.  The  use  of  the 
Henley  wiring  system  helped  very  considerably  towards 
this  highly  satisfactory  result,  by  f;icilitating  the 
orgjuiisation  of  the  work  and  the  speed  at  whii-h  it  was 
carried  out. 

This  article  has  been  submitted  to  Messrs.  Jesso])  and 
Boydell,  Ltd.,  before  being  sent  to  the  Editors  ol  the 
Keview,  and  they  confirm  ever.vthing  in  it.  Moreover, 
their  workmen  are  quite  willing  to  give  practical  de- 
monstration that  the  stiitements  are  correct,  and  tlia' 
the  work  is  ihuie — and  properly  dcinc — at  the  rate  given. 


I 


NEW     ELECTRICAL     DEVICES,    FITTINGS, 
AND    PLANT. 


Readers  <ire  inriled  tn  xtiliiiiit  pnrticiihirx  uf  lu-ir  or  impriireil  deiires 
u ltd  apparatus,  whieli  will  he  piiliLisheii  if  imisidered  11/  nullicient 
Interest. 


.4  New  Spcsd^reduciii);  Gear. 

The  need  loi-  a  smiple  and  diieet  (levii<-  for  rediirinj,'  tlie 
speed. of  a  iiiiitor  b.v  an.v  desired  i':itio  without  loss  of  ctticienc.v 
h;is  U'eii  hilt  partiall.v  met  h.v  the  ex|)edients  with  which  wf 
are  ramiliar.  and  theretoie  the  "  coiicentiif-  speed  tians- 
roiiiier."  which  has  iieeii  develDped  Ii.vMksshs.  Bostock  .\m> 
Bli.iVMl.KV,  of  XMuTtoii,  Iluddcislield,  slmiild  nici'.t  with  a 
ciirdial  welciime.  .\s  indicated  li.v  its  title,  the  driving  and 
ihiveii  shiitts  are  coliinear;  the  "  tninsfDriner  "  is  self-ceii- 
taiiied.  and  is  preferably  coupk'd  to  the  iiiotor  and  the  loud 
lliroii^li  llcxilile  c(Ui]ilinys.  wliicli  are  also  mudc  hv  this  linii. 
The  .speed  ratio  iiia.v  he  .inytliint.'  riniii  :!  :  I  t.i  l.imil:  I.  uinl 
<'veii  higher. 

l-'iimi  the  acconipaiivin^'  illiistrntiops.  it  \^ill  he  seen  dmt 
the  ge:ir  is  of  the  planetary  type,  anil  that  there  are  no  [-mall 
pillions  or  large  wheels;  the  iiirycr  the  year  ratio,  tlic  iinec 
closely  alike  are  llie  pitch  ihainer.ers.  Kererriii};  to  lig.  I, 
a  verticiil  section,  the  gear  planets  v.  riid  r  a.'c  carricil  hV 
heavy  steel  plates  bolted  to  the  driving;  milidier  c.  'I'h'e 
planet  K  cii^zages  with  the  lixed  sim  wheel  \.  this  ineiiilier 
lieiii},'  riyiilly  keyed  to  the  gear  cas<'  <-asliiig.  -  The  planet  v 
engages  with  the  driven  geiir  wheel  v..  All  (,'ears.  aj'e  made 
from  high  tensile  heat-treated  stef!.  their  teeth  being' cut  by 
a  generating  pnicess. 

The  p).'iiiels  rand  r  lire  in  one  piece,  wdth  no  keyways 
or  I'xise  parts.  I'^oiir  .sets  of  planetary  gears  are  used  for 
standard  work,  thus  neiitralisint;  the  transYc.se  thrust  of  the 
gears,  and  these  are  mounted  on  heavy  type  Tinikon  roller 
heaiin'.'s. 

The  three  iniiiii  b'Mrii.L's  ;ire  liibViciited.  iiniler  pressure, 
throiigh  tlie  passages  marked   11,  whilst  oil  is  also  IVrced.  under 
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pro.'s.snre,  on  In  tlin  tenth  of  the  sears.  Tliere  is  no  splash 
lubrication  and  no  power  lest  through  the  unnecessary 
churning  of  a  hath  of  oil. 

The   oil  pump   i.'!   driven    by  a   chain,    and   the  oil  passos 
through  a  filter,  seen  at  (he  right-iiand  of  fig.  1.    The  raain 


plied  by  one  cable  or  fed  from  both  ends  similar  to  a  ring 
main.  In  the  latter  ease  (where  the  supply  is  tapped  off  either 
a  three-wire  or  three-phase,  four-wire  main),  by  isolating  a 
loop  between   two  liouses.  one  tapping  can   be  taken  off  the 

positive   side  wM    llic   iA\ut  r.ff  i\<o  nncHtive  '.•jde,  <>r  r.fT  ;inv 


1  AND  '2.— Concentric  Si'red  Tban.sfoumer 


Fici.  4.— Section  of  Speed  Tb.-vnsformer. 


bearing  caps  are  independent  of  the  top  cover,  which  can  be 
removed  without  disturbing  the  mechanism.  Any  of  the  planet 
pinions  can  be  removed  without  disturbing  the  shafts,  and  the 
filter  can  be  removed  for  cleaning  while  the  gears  are  in 
motion.     Tlie   oil  pump   can   also   lie   withdi-awn   easily.     No 


-The  Gears  Disassembled. 


attention   is    necessary    be.Mjiid   the    addition   of    oil   at   long 
intervals. 

The  sets  are  made  in  seven  sizes,  to  transmit  from  10  to 
250  h.p.  (reckoned  at  1,000  r.p.m.  of  driver,  and  a  gear  ratio 
of  5:  1). 

Safety  Switch  for  Overhead  Cables. 

A  correspondent  informs  us  that  he  has  invented  a  safely 
switch  to  cut  out  bare  overhead  cables,  or  tramway  trolley 
wires,  which  has  no  parts  to  break,  while  the  wearing  parts 
arc  renewable  and  all  parts  are  interchangeable.  It  can  take 
up  slack  wire,  and  is  operated  by  gravity.  He  claims  that  a 
broken  line  could  be  repaired,  even  by  a  tramcar  conductor,  m 
a  quarter  of  the  time  now  taken,  and  inquires  whether  tliore 
is  a  demand  for  such  a  device.  Perhaps  readers  interested  in 
this  subject  will  give  their  views. 

"  Isco  "  Loop  in  Ciit'Outs. 

Messrs.  W.  T.  IIeni.ev's  TELEf^uAPii  Works  Co..  I,td., 
Blomfield  Street,  London  Wall,  E.G. 2,  who  have  recognised 
the  necessity  for  reducing  house  service  costs  to  a  minimum, 
have  sent  lis  details  of  their  new  "  Isco  "  cut-outs.  Tlie  loop- 
ing-in  system  in  which  these  are  employed  reduces  under- 
ground jointing,  an  expensive  item,  to  very  small  proportions. 
By  means  of  only  two  service  connections  a  number  of  houses 
ciin  be  supplied,  as  the  "  Isco  "  boxes  are  adaptable  to  practic- 
ally any  feeding  arrangement.     A  block  of  houses  can  be  siip- 


phase  and  the  neutral.  The  balance  of  the  system  can  be 
easily  adjusted  by  altering  the  position  of  the  links.  As  is  the 
case  with  all  "  Henley  "  boxes,  the  entry  of  cables  is 
efficiently  provided  for;  ample  provision  for  bonding  is  made; 
and  armour  grips  can  be  fitted.  Tlie  double-pole  fuses  are  of 
the  firm's  standard  H.O.  pattern  connected  to  the  supply  cable 
through  special  links  which  enable  the  supply  of  one  house  to 


Fig.  5. — "  Isco  "  T,oor-iN  Crr-ocr. 

be  disconnected  without  interfering  with  the  supply  to  other 
houses.  The  illustration  (fig.  5)  shows  the  aiTangemeut  for 
two  twin  cables  entering  vertically,  with  sealing  chamber,  link 
chamber,  and  fuses.  The  outgoing  leads  can  he  taken  through 
insulating  buslies  or  conduit. 

Flame^proof  Mining  Apparatus. 

For   years  past    the   method   to  be   adopted   for   rendering 

flame-proof  electrical  gear  that  is  destined  for  use  in  fiery 
mines  has  be<>n  a  vexed  question,  but  a  successful  marshalling 
of  the  known  fiicls  has  enabled  the  EiiECTRiCAl.  ArrAR.wos  Co.. 
IjTD.,  of  South  l.ambclh  Koad,  Ixindon,  S.W.S.  to  put  i<x- 
ward  llie  claim  that  it  has  solved  the  problem  in  an  extremely 
simple  fashion — namely,  by  the  introduction  of  its  patent 
relief  bolt,  as  illustrated  in  figs.  6  and  7. 

Stated  briefly,  the  problem  is  this  :   the  operation  of  most 
electrical  gear,  and  certainly  all  switchgear,  involves  the  mak- 
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ing  and  breaking  ol  the  electric  circuit,  which  involves  spark- 
ing, and  in  the  event  of  an  explosion  occurring  inside  an 
enclosure  containing  electrical  apparatus,  it  is  essential  to 
prevent  the  explosion  from  igniting  explosive  gases  outside. 
This  can  hap{ien  in  two  ways:  (a)  The  force  of  the  explosion 
may  rupture  the  enclosure  and  ignite  inflammable  gases  out- 
side, if  no  provision  is  made  for  reliei.  (b)  Flames  may  be 
emitted  through  joints  or  oi)enings  in  the  case,  or  if  an  onli- 
nary  valve  is  fitted  to  relieve  the  rise  in  pressure  inside  the 
case,  a  spurt  of  (lame  may  issue  from  the  valve,  and  thus 
cause  an  explosion  in  the  mine.  The  relief  bolt  comprises  an 
ordinary  bolt  together  with  a  spring  totally  enclosed  in  a  du.st- 
priKif  casing.  Tlie  spring  is  under  compression  in  its  casing, 
and  the  latter  is  kept  in  position  by  a  ring  let  into  a  groove 
in  the  bolt,  so  that  the  relief  bolt  forms  a  self-contained  unit 
which  cannot  1h?  taken  to  pieces,  but  is  applied  and  used  just 
like  an  ordinary  bolt. 

When  used  for  holding  a  cover  to  its  box,  it  is  screwed  uji 
and  the  spring  still  further  compressed  until  the  indicating  hp 
is  flush  with  the  cap.    In  this  condition,  a  slight  further  com- 


.^ 


Fins,  (j  .4.Nb  7. — Thk  E.A.C.  Rkliek  Bolt. 


pressiun  is  still  possible,  so  that  if  the  cover  of  a  piece  of 
apparatus  is  held  on  by  relief  bolts  and  an  explosion  should 
take  place  in  the  box,  the  cover  will  be  allowed  to  lift  slightly, 
and  thus  reUeve  the  pressure  inside,  by  allowing  the  products 
of  the  explosion  to  escape  between  the  flanges  of  box  and 
cover. 

The  cover  is,  therefore,  in  effect  the  relief  valve,  and  the 
llames  or  hot  ga.'?es  which  escape  through  the  narrow  space 
lietween  the  liroad  cold  flanges  of  the  box  and  cover  are  cooled 
to  a  sufticient  extent  to  prevent  the  ignition  of  any  inflam- 
mable gase.s  which  may  be  present  in  the  mine. 

The  action  will  be  obvious,  but  it  should  be  added  that  the 
method  has  Ijeen  tested  by  tilling  a  box  fitted  with  relief 
bolts  with  the  most  explosive  mixture  which  can  be  met  in  a 
fiery  mine,  and  placing  the  l>ox  in  a  chamber  filled  with  a 
gas  mixture  of  the  most  easily  inflammable  character.  Under 
these  conditions,  the  gas  inside  the  box  was  exploded  by 
means  of  an  electric  spark  without  causing  any  damage  to  box 
or  bolts,  and  without  igniting  the  inflammable  gas  outside. 
Relief  bolts  have  been  specially  designed  for  mining  use,  but. 
of  course,  there  are  many  other  applications.  The  amount  ol 
movement  can  be  varied  and  regulated,  but  having  deter- 
mined upon  the  amount  of  lift  desired,  the  relief  bolts  are 
supplied  so  that  the  indicating  lip  is  flush  with  the  top  edge 
of  the  collar  when  the  bolt  is  screwed  up  to  the  proper 
amount.  The  function  of  the  spring  is  merely  to  push  back 
the  cover  after  an  explosion — not  to  resist  the  explosion.  The 
thrust  due  to  the  explosion  is  taken  by  surfaces  a  and  b,  and 
unless  otherwise  specified,  relief  bolts  are  supplied  to  allow  a 
lift  of  1/32  in.  They  can  be  applied  to  any  make  of  switch- 
gear,  and  are  supplied  for  u.se  as  set  screws,  or  as  bolt  and  nut. 
The  following  approximate  figures  will  serve  as  a  guide  to 
the  internal  pressure  required  to  lift  a  cover  that  is  held  on 
by  E.A.C.  relief  bolts:— i-in.  lxjlt=fi  cwt.  per  bolt;  J-in.  bolt 
=  2  cwt.  per  bolt;  8-in.  bolt=3J  cwt.  per  bolt.  Thus,  a  cover 
1  sq.  ft.  in  area  which  is  held  down  by  eight  J-in.  rehef  bolts 
will  lift  when  the  internal  pressure  rises  to  the  equivalent 
of  8xli  cwt.  =  10  cwt..  or  in  terms  of  pressure  per  sq.  in.= 
10x112/144  =  7.7  lb.  per  sq.  in. 

A  New  Trolley  Wire  Insulator. 

The  use  of  trolley  wires  to  feed  electrically-driven  travelling 
machinery  is  now  accepted  as  standard  practice,  and  since  its 
inception  the  standard  tramway  suspension  for  carrying  the 
trolley  wires  (composed  of  a  phosphor-bronze  line  hanger  carry- 
ing a  bolt  covered  with  a  moulded  insulation,  the  line  ear  being 
screwed  on  to  the  end  of  the  bolt)  has  been  used. 

Fig.  8  shows  one  of  these  bolts  and  the  carrier  alter-  a  few 
months'  use  in  a  gas  works,  a  short  circuit  having  developed 
due  to  surface  leakage  between  the  Line  ear  and  the  phosphor- 
bronze  carrier. 

After  extensive  tests,  vitreous  porcelain  was  found  to  be  the 
only  suitable  material  which  would  maintain  its  insulating 
properties  when  exposed  to  the  weather  and  fumes  which  are 
common  in  towns,  gas  and  chemical  works,  collieries,  <fec. ;  and 
knowing  it  would  stand  about  16,000  lb.  per  sq.  in.  in  com- 
pression, an  insulator  was  designed  of  suitable  shape  to  be 
«a8ily  fixed  in  the  place  of  the  discarded  standard  suspension, 
with  all  strains  mainly  in  compression,  providing  a  long  path 


to  overcome  surface  leakage,  due  to  rain  and  snow,  deposits 
of  soot,  coal  and  coke  dust. 

The  metliod  of  fixing  can  be  varied  to  suit  the  structure 
which  carries  the  trolley  wires;  fig.  9  shows  one  of  these  in- 
sulators mounted  on  the  superstructure  of  a  telpher  track. 


8. — Ui.D  Type  oi'  Suspexsiox  Insul.\tor. 


The  insulator  consists  of  one  piece  of  vitreous  porcelain  com- 
jirising  in  combination  in  a  unitary  structure  a  recess,  receiv- 
ing the  head  of  the  suspension  bolt,  which   is  covered  with  a 


Fig.  9. — New  Type  of  SdspeiNsion  Insul.moi! 


non-hygroscopic  cement,  a,  groove  being  substantially  vertically 
below  the  recess  on  which  the  bolt  head  bears,  which  is  used 
for  suspending  the  insulator  with  a  "  U  "  bolt  or  suspension 
wire.  The  bottom  of  the  insulator  is  recessed  to  accommodate 
a  nut  on  the  bolt  to  take  the  strain  of  the  trolley  wire  by  any 
upward  thrust  on  the  bolt  due  to  the  trolley  arm.  which  luere- 
by  comes  upon  the  porcelain  in  compression. 

These  insulators  have  proved  successful  on  several  of  the 
largest  gas  works  and  coke  oven  plants  in  England ;  they  are 
covered  by  patent  No.  119,382,  and  may  be  obtamed  from  the 
Benn  Manufacturing  Co.,  36,  Eadywood  Road,  Birmingham. 

We  are  indebted  to  Mr.  H.  R.  Lamb,  A.M.I.E.E.,  of  the 
City  of  Birmingham  Gas  Department,  for  the  above  illustra- 
tions and  particulars. 


Postal  Parcels  hv  Air.  The  Post inastcr-dencral  an- 
nounces tliMt.  in  extension  of  the  facilities  already  provided 
for  the  acceptance  at  certain  post  offices  of  parcels  for  trans- 
mission to  Paris  bv  aeroplanes,  arrangements  have  been  made 
for  a  second  dispatch  of  air  postal  parcels  on  and  from  Sep- 
tember 1st.  Tlie  new  dispatch  will  enable  air  parcels  for  Paris 
to  be  posted  at  certain  post  offices  in  TiOndon  on  the  morning 
of  dispatch,  and  at  certain  provincial  towns  tip  till  a  later 
hour  overnight  than  is  at  present  possible  if  connection  is 
to  be  made  with  the  existing  dispatch.  Delivery  should  nor- 
mally be  effected  in  Paris  on  the  day  of  dispatch  from  London 
by  either  service. 
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ELECTRICAL    VEHICLE     RESULTS. 


Bootle  Corporation's    Experience. 


This  Boutle  (jurponttion's  electric  vehicle  fleet  consists  of  13 
vehicles  cmpUiyed  ou  a  big  variety  tjf  local  services.  The 
machines  coniiuise  two  5-ton  and  two  3J-ton  Electromobiles ; 
two  a-tou  General  Vehicles,  and  seven  0-  and  yj-ton  Orwells. 
They  are  all  tipping  lorries,  and  the  body  capacity  of  the 
largest  is  8i  cubic  yards.    I.M.V.   batteries  are  employed. 

Before  considering  the  economical  aspects  of  the  Bootle 
electric  haulage  system,  it  should  be  pointed  out  that  in 
arriving  at  the  final  working  costs,  liberal  amounts  were  placed 
to  the  sinking  fund,  stores,  depreciation,  and  loan  charges, 
and  these  amounts  were  appioximately  equivalent  to  the  cost 
of  two  new  vehicles  each  year.  Depreciation  for  batteries 
was  calculated  on  a  guaranteed  Hfe  of  two  years,  within 
which  peiiod  a  new  battery  is  provided  for,  but,  as  a  matter 
of  fact,  the  Motor  Vehicle  Committee  expects  to  get  a  life 
of  two  and  a  half  or  three  years  each.  The  Corporation  funds 
benefit  by  the  department  to  tlie  extent  of  ^740  for  electrical 
power,  i'5.34  for  rent,  and  £'275  towards  the  treasurer's  de- 
partment, which,  of  cour.se,  would  not  accrue  if  this  depart- 
ment were  ni.t  set  up. 


Fig.  1.— Tr.^nsporting  Coal  Electrically. 

The  fleet  represents  a  capital  outlay  of  £'22,731,  and  the 
surplus  on  the  ti-ading  account  of  £3,.541  is  equivalent  to  a 
profit  of  15  per  cent.,  after  allowing  for  reserves.  The  net 
profit  is  given  as  i£l,.387,  or  6  per  cent. 

In  view  of  the  fact  that  this  is  the  first  year's  working,  the 
results  are  regarded  as  very  satisfactory,  particularly  as  they 
were  attained  during  a  transition  stage  when  the  department 
had  only  temporary  gear,  i.e.,  temporary  charging  facilities. 
&c..  which  proved  expensive  for  the  first  few  months'  work- 
ing. 

A  new  type  of  switchboard  was  designed  by  the  motor 
superintendent,  and  has  effected  a  saving  of  about  £500  pei- 
annum,  and  Councillor  J.  Scott,  A.M.I.E.E.,  chairman  of  the 
committee,  claims  that  this  is  one  of  the  most  efficient  types 
of  charging  plant  there  is  in  the  country.  He  points  out  that 
it  must  be  remeniljered  that  the  average  time  each  vehicle 
was  in  conunission  was  only  7.1  months,  and  up  to  June  30th 
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the  total  tonnage  weighed  was  28,549,  and  the  total  mileage 
travelled  was  24,552.  Very  careful  records  had  been  kept  by 
the  motor  superintendent,  which  enable  the  committee  to 
give  the  exact  cost  of  the  work  done  by  the  vehicles. 


Mr.  Hcott  has  noted  no  pubhshed  account  regarding  motor 
traction  on  cnrjioration  work  that  indicates  that  any  town  is 
doing  better  than  Bootle.  and  he  advances  the  opiDion  that 
if  a  rearrangement  of  the  supervision  and  control  of  the  men 
working  in  conjunction  with  the  motors  was  made,  with  the 
fleet  of  vehicles  the  Corporation  possesses,  it  would  stand  well 
to  the   front  on  running  costs. 

The  Birmingham  Corporation  has  a  fleet  of  32  electric 
vehicles,  and  tests  have  been  carried  out  employing  motors 
on  the  outer  circle  and  horses  on  the  inner  circle.  The  motors 
travelled  double  the  mileage  of  horses,  and  visited  2§  times 
the  number  of  hou.ses,  showing  a  savitig  of  £125  per  annum 
on  each  vehicle.*    The  cost  per  house  vi.sit  is  as  follows  :  — 

Horse  wagon  (continuous  system)  working  in  the  inner  area, 
3.2'2d.  per  house  per  week. 

Electric  vehicles,  ditto,  2.94d.  per  house  per  week,  sbowmg  a 
.saving  in  favour  of  the  electric  vehicle  of  0.26d.  per  house 
per  week. 

The  committee  advises  the  purchase  of  more  electric  vehicles 
when    the    financial  position   becomes  easier. 

The  Bootle  motor  superintendent  pave  an  opportunity  to 
one  of  the  leading  makers  of  petrol  vehicles  to  carry  out  some 
of  the  Corporation  work.  but.  they  were  warned  that  petrol 
vehicles  were  not  suitable.  The  makers,  however,  were  very 
sanguine  that  their  vehicles  would  very  easily  do  the  work. 
The  vehicle  arrived  with  the  liead  salesman  and  special  test- 
ing staff,  was  (oaded  and  sent  to  the  tip.  with  the  result 
that  it  sank  into  the  soft  ground  and  could  not  extricate 
itself.  One  of  the  electric  vehicles  was  attached  to  the  petrol 
vehicle,  and  easily  pulled  it  out  of  the  soft  ground.  It  might 
be  as  well  to  mention  that  the  petrol  vehicles  referred  to  were 
specially  designed  and  built  for  corporation  work.  On  the 
completion  of  the  test  the  representatives  of  the  firm  agreed 
that  the  petrol  vehicles  were  not  suitable,  and  stated  that 
they  would  not  have  believed  it  if  they  had  not  seen  it  for 
tbeni.selves. 


Fig. 


3.— An  Electromobile   at  the   Bootle   Eleocricitv 
Works. 


The  total  cost  for  horse  cartage  for  1920-1921  was  12.29s.. 
against  9.6s.  per  ton  for  the  motors.  The  increased  cost  of 
haulage  was  due  to  shorter  hours,  increased  cost,  and  princi- 
pally  to  the  lack   of  co-operation. 

Mr.  Scott  states  without  fear  of  contradiction  that  the 
motors  could  do  much  more  work,  and  effect  a  very  consider- 
iible  siving  to  the  ratepayers,  if  the  whole  of  the  men  loading 
\('1imK  s  ;md  c-ollecling  street  refuse  were  put  under  the  motor 
supciinlcndcnt's  cliarge.  He  quite  agrees  that  there  are  cer- 
tain jobs  which  can  bo  done  cheaper  by  horses  than  motors. 
but  as  they  had  the  motors  unprofitable  jobs  could  be 
done  in  conjunction  with  other  work,  thereby  reducing  the 
cost  of  that  particular  work. 

.■\s  regards  .street  sweeping  and  gulley  emptying  work,  the 
following  comparative  results  are  given  :  One  motor  (electric) 
and  five  men  emptied  80  gullies  per  day  at  a  cost  of  2.1Ss. 
per  gulley,  against  one  horse  and  one  man  who  emptied  Ifi 
gullies  at  a  cost  of  2.689.  It  is  believed  that  one  electric 
vehicle  would  replace  five  horses  on  this  particular  work. 

On  street  watering  one  electric  vehicle  carried  43  loads, 
covering  22  miles  in  one  day,  as  against  22  loads  for  six  miles 
liy  one  horse.  If  a  900-gaIlon  tank  were  supplied,  as  ha.s  l->een 
proposed,  one  vehicle  would  replace  four  horses  on  this 
particular  work.  On  the  Highway  Committee's  work  the 
contractors'  [irice  is  fis.  6d.  per  ton  from  the  docks;  motors 
have  carried  out  this  work  at  a  charge  of  £5  15s.  per  day, 
which  works  out  at  53.  7.66d.  per  ton. 


•  Elec.  Eev.,  June  24th.  1921;  p.  804. 
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A  record  ^\as  taken  for  the  years  1920-1921  for  seven  weeks, 
during  April  and  May  of  each  year,  on  the  collection  of  house 
refuse,   with   the  following  results:  — 

In  1920  14  horses  were  used  and  three  electric  vehicles  ;~lhe 
total  tonnage  removed  was  equal  to  37  tons--  per  horse  per 
week,  and  ti7  tons  per  motor  per  week. 

In  1921  six  electric  vehicles  and  two  horses  were  used  with 
the  following  results :  73  tons  per  motor  per  week,  and  26 
tons  per  horse  per  week. 

On  street  sweepings,  shop  refuse,  and  gulleys  in  1920  14 
horses  were  used,  equal  to  6.7  tons  per  horse  per  week.  Shop 
retiise.  2.28  tons  per  horse  per  week.  Gulleys,  45.4  cwt.  per 
horse  per  week.  In  1921  three  electric  vehicles  w-ere  used  as 
follows :  Street  sweepings,  23  tons  per  motor  per  week.  Shop 
refuse,  10.4  tons  per  motor  per  week. 

On  the  Sanitary  Committee's  work  it  has  been  found  that 
one  electric  vehicle  is  equal  to  from  three  to  five  horses. 
The  average  load  of  horses  was  25  cwt.,  and  on  one  week's 
average,  the  following  details  were  ascertained,  showing  the 
comparative  costs:- — 

Thirty-three  horses  removed  174  loads,  total  weight  236 
tons  IS  cwt.,  at  a  total  cost  of  £82  17s.,  or  7s.  per  ton. 

One  motor  removed  36  loads,  trailers  18  loads,  a  total 
weight  of  156  tons  14  cwt.,  at  a  total  cost  of  £31  12s.,  or 
4s.   9Jd-   per  ton. 

Allthese  costs  are  based  on  326.  lOd.  for  horses  per  day,  and 
£5  15s.  per  day  for  motor  vehicles;  that  is,  the  cost  "to  the 
committees  concerned,  and  not  the  motor  vehicle  department's 
net  cost. 

In  conclu.sion,  reference  may  be  made  to  the  accompanying 
illustrations  which  show  three  electric  lorries  carrying  slack 
coal  to  the  electricity  works  (fig.  1),  refuse  being  tipped  into 
a.  canal  barge  (fig.  2),  and  an  Electromobile  vehicle  (tig.  3) 
that  is  also  engaged  in  convey-ing  coal  to  the  electricity  works. 


DUST     REMOVAL     EQUIPMENT. 


Ix  connection  with  the  discussion  on  the  technical  aspect  of 
vacuum  cleaner  design  which  has  been  proceeding  in  our 
columns,  our  attention  has  been  drawn  to  a  paper  entitled 
"  Dust  H-emoval  Equipment  as  Applied  to  Ee.sidences,  Offices, 
Public  Buildings,  &c.,"  which  was  read  before  the  iNSriTDTioN 
OF  Heating  and  Vektilatlng  Engineers  (Incorporated)  by 
Major  R.  Grierson,  in  February  last.  The  author,  by  virtue 
of  his  position  as  engineer  to  a  large  undertaking  owning 
many  kinematograph  theatres  throughout  the  country,  is 
naturally  interested  primarily  in  the  type  of  dust  removal 
equipment  which  is  adapted  to  the  requirements  of  large 
public  buildings,  usually  involving  the  installation  of  stationary 
power-driven  exhausters  at  a  centi'al  point,  connected  with 
a  system  of  piping  laid  to  all  parts  of  the  building  and  pro- 
vided with  hose  inlets  at  suitable  points.  Much  of  the  paper, 
however,  relates  to  features  which  are  common  to  all  ap- 
plications of  the  vacuum  cleaner,  and  the  author  believes  that 
it  is  the  first  paper  presented  to  a.  Briti.sh  Engineering  In- 
stitution on  this  subject,  which,  as  he  truly  remarks,  has  not 
yet  been  placed  on  a  satisfactory  scientific  basis. 

The  author  divides  the  equipment  into  two  broad  classes  : 
Carpet  cleaning  (including  tapestry,  chairs,  curtains,  &c.).  and 
bare-floor  cleaning,  including  walls,  &c.  In  carpet  cleaning 
it  is  pos.sible  to  obtain  more  or  less  intimate  contact  between 
the  carpet  and  the  cleaning  tool,  and  hence  to  maintain  a  rela- 
tively ^igh  degree  of  vacuum  inside  the  tool.  On  the  other 
hand,  m  floor  cleaning,  it  is  not  possible  to  obtain  a  tight 
joint  between  the  tool  and  the  surface  to  be  cleaned,  and  a 
high  degree  of  vacuum  is  not  employed. 

Dealing  first  with  the  former,  the  author  points  out  that 
almost  every  type  of  carpet  offers  very  considerable  resistance 
to  the  pa.s.sage  of  air,  necessitating  a  considerable  vacuum 
within  the  cleaning  tool.  Glue-sizod-back  carpets  are  prac- 
tically impervious  to  air,  which  must,  therefore,  pass  through 
the  pile;  in  cleaning  curtains  a  largo  proportion  of  the  air 
passes  through  the  fabric. 

From  the  consideration  of  fundamental  principles  the  author 
draws  the  conclusion  that  when  intimate  contact  can  be 
obtained  between  the  surface  to  be  cleaned  and  the  cleaning 
tool,  a  fairly  high  degree  of  vacuum  should  be  carried  and 
a  small  quantity  of  air  should  be  used,  at  a  high  velocity. 
Theoc  conditions  also  t.end  to  permit  of  the  minimum  sizes  of 
pipe  and  minimum  energy  losses.  In  bare-floor  cleaning  a 
relatively  Email  vacuum  will  induce  the  flow  of  a  large  volume 
of  air.  In  this  connection  he  points  out  that  experienced 
cleaners  paid  on  the  piece-work  basis  for  carpet  cleaning  in- 
variably select  the  smallest  available  cleaning  tool,  in  order 
to  obtain  a  high  vacuimi  and  high  air  velocity,  althougn  the 
labour  involved  in  covering  a  given  area  with  a  small  tool  is 
greater  than  with  a  large  one. 

Turning  to  dpt.-iils.  the  author  recommends  that  the  "  reno- 
vator "  (the  fitting  placed  in  contact  with  the  surface  to  be 
cleaned)  should  not  be  longer  than  12  in.;  for  average  work 
the  slot  may  with  advantage  be  6/lC  in.  wide,  and  not  more 
than  2  in.  A  wide  slot  allows  the  carpet,  if  not  too  stiff,  to 
rise  slightly  into  it,  thus  loosening  the  dust.  ITie  lips  of  the 
renovator  should  not  be  too  sharp,  otherwise  the  tool  will 
sink  into  the  carpet.  invoUing  additional  labour  and  undue 
wear  on  the  carpet.    Efficiency  testa  must  he  made  on  natur- 


ally Soiled  carpets,  as  figures  obtained  from  carpets  artificially 
soiled  have  been  found  to  be  very  unreliable. 

The,  effort  required  to  operate  a  12  in.  x  5/16  in.  renovator 
with  a  vacuum  of  about  8  in.  mercury  on  a  "  Brussels  short  " 
or  "  velvet  with  glue  "  carpet  has  been  found  to  be  18-2U  lb. 
with  an  expenditure  of  about  i  h.p.  at  the  renovator.  On  lino- 
leum, with  a  vacuum  of  13  in.,  the  pull  was  23  lb.,  auu  the 
power  consumption  0.35  h.p.  Generally  speaking,  a  vacuum 
of  at  least  2  in.  mercury  is  nece.'^.sary  to  do  even  fair  work,  and 
4  to  4J  in.  for  fir.st-class  work,  but  it  should  not  exceed  5  in. 
The  width  of  slot  should  be  greater  than  the  height  of  the 
nap  of  the  carpet,  and  the  wearing  surface  of  the  tool  should 
be  of  steel  or  cast  iron.  For  bare-tioor  cleaning  a  felt-faced 
tool  is  useful.  The  handle,  through  which  the  dust-laden  air 
passes  (with  a  piping  system)  should  not  be  le.?s  than  J  in.  bore 
or  more  than  ii  in.  for  a  carpet  cleaner,  and  not  less  than 
IJ  in.  for  a  bare-floor  cleaner.  Steel  is  desirable  for  the  handle, 
to  resist  the  cutting  action  of  the  dust,  and  right^angie  turns 
must  be  avoided.  'ITie  hose  is  generally  25  or  50  ft.  long.  1  to 
IJ  in-  bore. 

Many  details  regarding  hose  inlets,  piping,  &c.,  are  given  in 
the  paper.  The  size  of  pipe  should  be  such  that  the  air 
velocity  is  not  less  than  2,400  or  more  than  9,000  ft.  per 
minute,  and  care  should  be  taken  to  avoid  pockets  in  which 
dust  can  collect,  and  to  provide  means  of  cleaning  the  pipes  at 
any  time.    Risers  should  not  be  less  than  2  in.  in  diameter. 

For  separating  the  dust  from  the  air,  a  combination  of  an 
efficient  centrifugal  or  gravity  separator  and  a  bag  of  liberal 
proportions  is  recommended;  a  good  centrifugal  separator,  will 
remove  95  per  cent,  of  the  dust. 

Various  types  of  exhausters  are  available,  but  the  ideal 
machine  has  yet  to  be  devised.  Rotary  pumps  of  the  Roots 
type  have  the  advantages  of  minimum  wearing  parts,  low 
speed,  quiet  running,  and  economy  in  first  cost  and  main- 
tenance, but  the  load  on  the  motor  is  greatest  when  no  hose 
inlets  are  connected.  Centrifugal  fans  keep  a  fairly  constant 
vacuum,  but  have  to  run  at  a  very  high  speed. 

The  paper  concludes  with  a  section  on  selecting  and  testing 
plant.  Three  classes  of  work  are  considered  :  Bare-floor  work 
(i  to  2  in.  vacuum),  ordinary  carpets,  &c.  (IJ  to  3  in.),  and 
heavy  carpets  (3  to  5  in.).  The  plant  is  rated  on  the  basis 
of  two  of  the  following  items :  Volume  of  free  air,  vacuum 
within  the  renovator,  or  equivalent  working  orifice  of  the  reno- 
vator. The  first  and  last  of  these  are  connected  by  the  for- 
mula :  Q  =  66  AVh,  where  Q  =  cubic  ft.  of  air  per  second, 
.\  =  area  of  orifice  in  sq.  in..  h  =  head  of  mercury  in  inches. 
Thus,  from  a  table,  we  have  for  a  residence  an  equivalent 
working  orifice  of  i  in.  for  carpets,  a  vacuum  of  2  in.,  air-flow 
IS  cu.  ft.  per  minute,  and  a  consumption  of  57  watts.  For  a 
large  office,  using  the  same  orifice,  a  vacuum  of  4  in.  gives  an 
air-flow  of  26  cu.  ft.  per  minute,  and  a  consumption  of  165 
watts.  A  portable  type,  with  equivalent  orifice  f  in.,  and  a 
vacuum  of  1  in.,  gives  an  air-flow  of  20  cu.  ft.  per  minute 
with  a  consumption  of  32  watts. 

A  convenient  instrument  for  testing  is  described,  and  the 
following  formula  is  given  connecting  the  volume  of  air  in 
cu.  ft.  per  minute  (V).  corrected  for  pressure,  with  the  vaeuiun 
in  inches  of  mercury  at  the  point  tested  (P),  and  the  power 
expended  in  watts  (E)  :  — 

E  =  1.59  VP. 
This  expression  enables  figures  to  be  obtained  for  the  power 
developed  at   the   renovator,  the  losses   in   each   section,   ilie 
efficiency  of  the  exhauster,   and  the  overall  efficiency  of  the' 
plant. 

A  specimen  test  of  vacuum  cleaning  plant  is  appended  to 
the  paper,  from  which  we  gather  that  the  vacuum  at  the 
orifice  was  4|  in.,  at  the  ho.se  inlet  5  in.  (.50  ft.  of  hose),  at 
the  separator  (123  ft.  of  2-in.  pipe)  5|  in.,  and  at  the  exhauster 
6J  in.  The  efficiency  of  the  exhauster  was  51.2  per  cent.,  and 
the  overall  efficiency  of  the  plant  (motor  input  to  renovator 
output)  21.6  per  cent.  Other  appendices  relate  to  a  proposed 
standard  test,  technical  data  required  for  a  comparison  of 
tenders,  and  a  chart  of  air-flow  for  various  orifices  and  vacua. 


CORRESPONDENCE. 


Letter!  received  by  ut  after  6  P.M.  ON  TUESDAY  canTiot  appear  until 
the  follmoing  week,  Correxpimdents  slumld  farward  their  cmnmuni- 
catimix  at  the  earlieit  pnsnhle  moment.  No  letter  can  he  published 
•inless  toe  hare  the  writer's  name  and  address  in  our  ponsession. 


A  Motor  Probleni. 

With  reference  to  your  correspondent's  inquiry  under  the 
above  heading,  I  think  the  trouble  is  due  to  the  machine 
being  designed  for  50  or  60  cycles.  I  presume  it  is  a  6-pole 
machine,  which  would  give  an  approximate  speed  of  500  revs, 
per  minute,  which  is  out  of  proportion  for  that  size  of  machine. 
I  shall  be  pleased  to  give  Mr.  Davies  any  further  information 
he  may  require  or  test  the  machine  for  him  on  a  .50-cycle 
circuit.  \^  c. 

September  Srd,  1921. 


It  is  very  evident  from  the  letter  of  Mr.  Davies  that  he  has 
had  very  little  experience  with  a.c.  motors.  According  to  him 
the  motor  is  not  provided  with  a  name-plate — "  absolutely  no 
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information,"  to  use  his  own  words.  He  next  informs  us  that 
the  h.p.  is  0.5.  How  Jid  he  discover  this,  or  that  the  motor 
is  suitable  for  330  voltsV 

It  is  fairly  certam  that  it  was  designed  for  a  periodicity  of 
something  in  the  neighbourhood  of  (30  or  80  cycles.  An  in- 
duction motor  having  G  poles  and  run  on  a  25-cycle  supply 
would  only  have  a  speed  of  5U0  r.p.m-.  less  the  slip. 

It  is  impossible  to  have  the  motor  wound  to  run  on  25  cycles 
without  materially  reducing  the  horse-power,  as  being  designed 
for  a  much  higher  periodicity,  there  will  not  be  sufficient  iron 
in  the  stator.  Again,  it  is  very  doubtful  whether  there  will 
be  enough  clearance  between  the  stator  and  the  end-shields  to 
get,  say,  a  '3-pole  winding  in. 

I  would  suggest  that  Mr.  Davies  should  take  his  motor  to 
some  firm  of  winding  specialists,  of  whom  there  are  several. 
and  have  the  winding  re-designed. 

Robert  Swindlehurst. 

London,  S.W. 
September  Srd,  19-21. 


A  Question  of  Sincerity. 

You  will  perhaps  be  interested  in  the  cutting  attached. 

When  I  read  the  sentence  m  your  issue  of  August  19th.  I 
thought  how  little  the  writer  of  it  really  realised  what  hia 
words  implied,  and  how  little  importance  his  readers  would 
attach  to  them.  Otherwise  those  words  would  never  have 
been  written. 

It  occurs  to  me  that  in  electrical,  or  any  technical  matters, 
words  in  your  journal  really  mean  what  they  appear  to  mean, 
but  when  your  writers  touch  on  matters  sociological,  there 
is  no  need  for  truth — cold  scientific  truth — and  the  ordmary 
careless  conventional  phrase.s  will  suffice.  .  .Anything  will  do  ! 

I  challenge  you  to  assert,  in  your  next  issue,  that  you  really 
mean  that  ALL  should  work — all  who  are  capable — not  their 
hardest  (which  is  an  absurd  proposition),  but  that  they  should 
work  fairlv  hard. 

F.  W.  Shorrocks. 

P.S. — Are  you  aware  of  the  number  of  able-bodied  parasites 
in  this  country  in  normal   times? 

London. 
Scpteiubcr  '2nd.  19-21. 

[The  cutting  referred  to  reads  as  follows  :  — 

Here's  more  evidence  of  the  Bolshevik  conspiracy  to  compel 
the  idle  rich  to  work  :  — 

Prom  the  Electrical  Review  of  August  19th,  1921  (leading 
article)  :  — 

"  What  we  ought  all  to  be  doing  now  is  working  our  hardest 
and  bearing  whatever  sacrifice  is  necessary,  in  order  to  keep 
alive  the  indu.stry  by  which  we  live." — The  Forward,  Glasgow. 

We  really  mean  that  ALL  should  work ;  we  mean  just  what 
we  said.     Why  should  we  not''— Eds.  Elec.  Rev.] 


Flickering  Light. 

In  a  works  taking  a  25-cycle  bulk  supply  for  power  and 
lighting  I,  personally,  find  that  the  flicker  is  quite  noticeable 
with  vacuum-type  lamps,  but  is  rather  less  pronounced  with 
gasfiUed  bulbs. 

However,  from  inquiries  made  in  the  shops,  I  have  come 
to  the  conclusion  that  there  is  a  certain  amount  of  personal 
element  in  the  matter,  as  some  men  seem  to  find  the  light 
more  trying  than  others. 

I  should  imagine  that  the  continual  flicker,  however  slight. 
would  be  very  bad  for  the  eyes,  especially  when  doing  close 
work  such  as  tool  making.  &c. 

Stuart  F.  Philpott. 

Birmingham. 
September  l.s(,  1921. 

Supply  Without  Statutory  Powers. 

I  should  be  very  glad  of  information,  if  it  is  available,  as 
to  the  probable  attitude  of  those  who  will  control  the  supply 
of  electricity  in  the  various  districts  under  the  new  Act. 
towards  the  many  unauthorised  undertakings  which  liave 
sprung  up  of  late  years. 
The  people  interested   in  these  small  plants  have  in  many 

■  cases  provided  a  welcome  supply  of  current  since  years  before 
the  new  Act  was  contemplated,  in  districts  where  the  local 
authorities  would  not  move,  and  some  of  them  are  now  natur- 
ally anxious  to  know  their  probable  fate.  I  can  find  nothing 
in  "the  .\i't  which  seems  to  me  to  apply  in  these  cases. 

I  take  it  that  strictly  they  have  no  loctis  standi  at  all,  and 
that  the  moment  a  supply  becomes  available  under  an  order 

"  o'ltained  by  the  local  authority  they  must  clear  out  and  sell 

'their  tackle  for  what  it  will  fetch. 

At  any   rate,    information    from   someone    with    knowledge 

'would  clear  the  air  for  tiwae  interested,  and  perhaps  save 
them  some  use!e.s.s  expenditure  in  the  interval  between  the 
present  time  and  the  introduction  of  a  statutory  supply. 

By  the  way,  I  should  like  enlightenment  on  the  merits  of 
the  claim  for  cheap  power  supply  under  the  new  conditions. 
In  this  district,  for  instance.  I  believe  contracts  are  being 
made  between  local  authorities  and  a  hydro-electric  company 
on  the  basis  of  IJd.  per  unit  delivered  at  the  authorities' 
boundary.  They  must,  I  think,  stand  the  expense  of  trans- 
forming down,  and  certainly  6(  distribution.  In  this  event. 
is  2Jd.  too  high  an  estimate  of  the  final  cost  to  the  consumer^' 


If  not,  the  cost  per  h.p.-hour  is  over  2d.  at  90  per  cent,  effi- 
ciency. 

But,  with  a  small  and  vef^'  simple  high-compression  paraffin 
engine,  starting  from  cold,  a  h.p.-hour  can  be  obtained  ou 
about  half  a  pint.  This  at  Is.  4d.  a  gallon  (some  was  bougLC 
here  at  Is.  Id.  the  other  day)  costs  Id.  I 

I  leave  the  crude-oil  engine  out,  and  take  a  class  of  encine 
which  is  cleaner  in  running,  and  is  being  sold  to-day  in  sizes 
as  low  as  5  h.p. 

The  electric  motor  has  undoubted  advantages  in  the  way 
of  cleanlmess,  compactness,  and  general  handlness,  especially 
for  intermittent  use.  but  the  claim  of  cheapness,  even  in  small 
powers  like  this,  at  the  price  mentioned,  seems  to  require 
substantiation. 

A.  O.  G. 

September  2nd,  19-21. 

[We  refer  to  these  questions  in  our  leading  columns  to-day. 
—Eds.  Elec.  Rev.] 

Trade  Terms  and  Direct  Trading. 

I  was  very  pleased  to  read  "  Half  What's  "  letter  in  the 
current  issue  of  the  Electrical  Review. 

I  recently  had  a  customer  in — a  motor  engineer  who  ordered 
up  a  special  voltage  lamp  I  got  these,  but  when  I  produced 
the  account  showing  list  prices  I  was  met  with  :  "  I  get  20  per 

cent,  off  list  price  from ."    I  looked  up  the  "  E.L.M.A." 

hst,  but  was  unable  to  find  his  name.  I  pointed  out  to  him 
that  I  was  unable  to  sell  to  him  at  less  than  hsted  prices.  As 
I  know  him  very  well  he  paid  the  price. 

I  communicated  with  the  firm  he  told  me  he  got  discount 
from,  and  much  to  my  surprise  they  wrote  me  and  informed 
me  that  my  customer's  statement  was  correct,  and  that  I 
should  be  quite  in  order  in  allowing  him  a  discount.  I  do  not 
propose  to  do  this,  as  when  one  has  to  pay  postage  on  all 
lamps  that  prove  faulty,  there  is  not  much  got  out  of  it. 

There  is  one  firm  in  particular  w-hich  makes  a  practice  of 
giving  trade  discount  to  those  not  one  bit  interested  in  the 
electrical  profession.  I  think  it  is  time  that  the  Electrical 
Contractors'  Association  studied  their  members  in  other  ways 
than  by  approaching  firms  of  certain  repute  to  give  extra  dis- 
counts to  their  members.  Many  of  these  firms  are  not  even 
patronised  by  the  members. 

M.  F. 

September  3rd,  19-21^ 

The  E.P.E.A.  Schedule  and  Economy  Stunts. 

As  a  demonstration  of  splenetic  vehemence,  the  letter  of 
"  Anti-Bunkum  "  in  your  last  week's  issue  has  its  points. 
He  lashes  himself  into  a  fine  frenzy  of  scorn  and  indignation, 
and  punctuates  his  diatribe  with  a  profuse  array  of  exclama- 
tion marks  over  what  he  is  pleased  to  characterise  as  the 
•■  bragging  letter  "  of  the  E.P.E.A.'s  General  Secretary. 

And  yet,  it  seems  to  me,  he  misses  the  entire  point  of  the 
latter  communication,  which,  as  I  read  it,  was  intended  as 
merely  an  emphatic  restatement  of  the  principle  for  which  the 
Association  has  always  stood  viz.,  unwavering  support  of  con- 
stitutional action  for  the  adjustment  of  differences  regardmg 
salaries  and  working  conditions  of  staff  engineers. 

In  the  two  cases  cited  by  Mr.  Jones,  this  principle  was 
directly  involved  and  successfully  upheld,  and,  if  the_  uphold- 
ing of  it  has  produced  the  "  disgust  and  contempt  "  of  the 
Committees  concerned,  it  is  to  be  deplored— ahnost  as  much 
so  as  the  tone  adopted  by  "  Anti-Bunkum." 

This  gentleman  does  not  state  whether  he  is  a  member  of 
the  E.P.E.-'V.  or  not.  If  not,  his  coimnents  may  be  quietly 
ignored;  if  ho  is  a  member,  his  views,  as  expressed,  are  so 
antithetic  to  all  that  the  Association  stands  for  that  his  con- 
nection with  it  is  quite  inexplicable.  ,     ,   i. 

His  fulminations  would  have  been  more  effective  had  he 
jxjssessed  sufficient  courage  to  sign  his  real  name  in  place  of  a 
pseudonym.  His  example  in  this  respect  I  do  not  propose  to 
follow.  \\.  H.  Simpson. 

Manchester. 
September  5th,  19'21. 

[Other  letters  in  similar  vein  have  been  received  too  late 
for  insertion.— Eds.  Elec.  Rev.] 


A  Warning  to  Contractors. 

In  April  last  I  had  a  traveller  call  upon  me  representing  a 
firm  I  had  not  previously  done  business  with.  I  gave  him  an 
order.  'Phis  was  a  cash  transaction.  A  few  weeks  later  I 
forwarded  another  order.  Early  in  July  the  firm  wrote  ine 
for  a  settlement.  I  replied  that  I  would  forward  cheque  in 
the  course  of  two  weeks.  The  account  was  for  f '20.  The 
week  following  my  letter  I  was  served  with  a  writ  to  appear 
in  London.  *c.  The  costs  on  this  brought  the  account  up  to 
.i'liO.  I  wrote  to  the  firm,  but  my  letter  was  ignored.  I  saw 
my  solicitor,  who  took  the  case  lip,  and  would  not  agree  to 
my  paying  in  full  settlement,  as  he  informed  me  the  plaintiffs' 
solicitors  Nvere  "  sharks,"  who  were  out  for  costs.  He  placed 
before  them  an  agreement,  which  they  accepted,  namely,  pay- 
ing half  the  debt  and  costs  on  the  15th  of  the  month,  the 
balance  on  the  15th  of  the  foUow-ing  month.  Owing  to  the 
delay  in  post,  mv  cheque  was  not  received  by  the  plaintiffs* 
solicitor  until  the  IC'th.  On  the  15th  of  the  month  a  further 
summons  was  issued,  and,  naturally,  further  costs. 
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Now,  Sirs,  I  call  that  a  scandal.  Dining  the  recent  labour 
troubles  businos.-;  was  dead,  aud  there  was  absolutely  no  money 
craning  in  at  all. 

I  had  a  cu.>e  some  time  ago  which  I  reported  to  my  Asso- 
ciation, who  aro  supposed  to  look  after  their  members'  interest. 
(Tliis  is  in  tboir  rules.)    I  was  told  that  they  could  do  nothint;. 

I  suggest  that  the  best  method  to  adopt  is  to  patronise  old 
standing  firms,  and  not  shoddy  factors.  I  should  be  glad  to 
hear  your  views. 

A  Once  Bitten  Contractor. 

September  ind,  1921. 


A  Novel  Sign. 

The  other  evening,  whilst  standing  outside  the  Harrow 
Coliseum,  I  observed  a  sign  which  read  :  "  To  the  lea 
Ixiunge."  What  drew  my  attention,  was  that  the  letters 
themselves  were  glowing,  and  apparently  hangmg  m  space. 
On  examining  them  more  closely,  1  perceived  that  the  letters 
were  enclosed  in  a  bulb,  shaped  like  the  small  "  i-wutt  " 
lamps,  and  fitted  with  a  bayonet  cap.  As  far  as  1  could  .see, 
only  one  wire  led  from  the  cap  to  the  letter,  and  the  other  one 
terminated  in  a  horizontal  liar,  placed  very  close  to,  and 
behind  the  letter.  There  was  no  hlaiuent  of  any  description, 
visible,  but  each  letter  glowed  with  a  pale,  pmkish  light. 
There  was  one  complete  lamp  to  form  each  letter. 

I  should  be  extremely  obliged  if  someone  would  kindly 
explain  the  working  of  this  lamp. 

E.  H.  K.  P, 

August  30th,  1921. 

[Probably  the  lamps  were  of  the  Neon  gas  type,  which 
have  no  filaments,  the  gas  itself  being  the  source  of  hghti 
as  in  the  Moore  tubes.  Neon  tube  lamps  can  be  made  in  the 
shape  of  large  letters  and  .signs,  glowing  with  a  beautiful 
orange  colour. — Eds.  Electrical  Review.] 


Carpets  and  the  Electric  Suction  Cleaner. 

Your  correspondence  regarding  the  brushes  as  used  ou  the 
broom  type  electric  cleaners  is  interesting.  For  anybody  to 
condemn  either  sort  is  foolish,  for  it  can  be  proved  that  au 
electric  cleaner  can  be  made  to  clean  carpet-s  efficiently — 

(1)  without  a  brush  ; 

(3)  with  a  stationary  brush  ; 

(3)  with  a  five-to-one  gear-driven  brush ; 

(4)  with  a  belt-driven  brush. 

It  is  a  proved  fact  that  lint  and  tiny  pieces  of  cotton  are 
difficult  to  remove  with  suction  alone  from  some  types  of 
carpets,  and  the  brush  just  does  the  necessary  and  assists  this 
operation.  There  is  no  need  for  a  complicated  belt-driven 
brush ;  it  does  no  good  and  often  creates  a  great  deal  of 
trouble,  for  the  belts  are  sure  to  wear  and  break.  Of  course, 
there  is  always  the  possibility  of  damage  being  done  by  a  brush 
revolving  at  3,00U  or  -1.000  r.p.ni.  on  a  carpet.  Try  the  experi- 
ment of  placing  underneath  a  belt-driven  brush  for  ten  minutes 
a  piece  of  blotting-paper  or  underfelt,  and  note  the  results. 

The  "  five-to-one  "  geared  brush  a.s  u.sed  on  the  "  Uni- 
versal "  cleaner  is  without  a  doubt  the  simplest  and  best.  It 
creates  the  desired  amount  of  resistance  and  performs  its  duty 
satisfactorily.  It  leaves  the  cleaning  of  the  carpet  to  be 
efficiently  earned  out  by  the  strong  .suction  created  by  the  fan 
connected  with  the  guaranteed  motor. 

L,  G.  Hawkins. 

London. 
August  SOth,  1921. 


I  am  very  pleased  to  see  that  we  have  at  least  one  person 
who  has  the  proper  idea  of  vacuum  cleaners,  come  forward  in 
the  interests  of  simplicity,  and  would  respectfully  point  out 
that  as  an  interested  party  in  these  matters  she  has  struck 
the  proper  note. 

Simplicity  is  the  chief  feature  of  the  machine  that  I  had 
in  mind,  but  as  I  did  not  expect  non-technical  readers  to 
take  an  interest  in  the  Uevif.w  it  now  becomes  my  duty  to 
explain  for  the  benefit  of  such  readers  that  any  purely  "  suc- 
tion "  cleaner  is  naturally  simple. 

Having  no  brush,  it  does  not  need  anything  but  using  and 
putting  away;  no  brush  to  clean,  no  belt  to  adjust,  no  gears 
to  see   to — can   anything  l)e  simpler? 

Tlie  need  of  a  powerful  suction  has  been  misunderstood ; 
I  only  imply  that  the  suction  should  be  sufficient  to  do  the 
duty,  but  on  any  machine  with  a  brush  you  never  find  a  good 
suctirjn,  hence  the  need  of  the  brush. 

I  hope  your  reader  will  be  satisfied  with  my  explanation, 
but  in  any  case,  I  .shall  be  happy  to  be  at  her  service  on 
cleaner  problems.  * 

C.  R.  Oates. 

London. 

September  6th,  1921. 


High>pres$ure  Transmission  Line  Insulators. 

Perhaps  the  following  troubles  I  have  experienced  might 
interest  your  readers  and  afl'ord  me  a  way  out  of  my  diffi- 
culties. 

Some  time  ago  I  completed  25  miles  of  33.000-volt  tram-mis- 
sion  line.    This  is  continuous,  anchored  every  mile  on  steel 


towers  with  pin  insulators,  and  is  through  virgin  jungle  in 
rough  country,  with  the  usual  lightning  arresters  at  each  end 
only. 

Since  it  has  been  put  in  commission  it  has  twice  broken 
during  storms,    apparently  from    a    direct  hit   about  a    foot 
away  from  a  pin  insulator  on  the  outside  wire.    Arcing  had    ! 
taken   place,   as  the  line   was  marked  for  about  a  foot  each    ■ 
side  of  the  break,  though  the  insulators  were  not  damaged. 

Moreover     the  power   station    switch    trips  very   often  on    ' 
overload.    On  more  than  one  occasion  birds  have  been  seen 
to   alight   on  an   insulator,   and   on  spreading  their  wings  to 
take  flight,  have  touched  the  tower  and  caused  a  short  circuit. 
Quite  a  number  of  birds  have  been  picked  up  by  the  inspectors     ■ 
underneath   towers,   burned.  i 

I  was  (m  a  ] (5-mile  line  in  every  respect  similar  to  this, 
except  that  suspension  insulators  were  u.sed.  In  two  and  a 
half  years  I  cannot  recall  a  single  instance  of  similar  trouble. 

This  points  to  the  uusuitability  gf  pin  insulators  where  there 
are  birds  with  large  wing  span.  Now-,  as  pin  insulators, 
especially  on  straight  runs,  are  cheaper  and  more  advanta- 
geous in  every  way,  I  would  like  to  know  if  any  firm  manu- 
factures a  "  ceiling  "  type  suitable  for  the  strain  of  line  work. 
These  fitted  underneath  a  bracket  would  be  protected  from 
lightning,  and  would  not  offer  a  resting  place  for  birds. 


London. 

August  8th,  19-21. 


R.  E.  Golden. 


LEGAL. 

Alleged  Improper  use  of  Electricity. 
At  the  Dublin  Southern  Police  Court,  on  August  29th,   Miss 
Bolger,   of  Kanelagh,   a   lodging-house  proprietress,  was  sum- 
moned by  the  Pembroke  (Dublm)   Urban  Council  on  a  charge 
of  improperly  using  electricity  supplied   by  the  Council. 

It  was  stated  that  a  meter  inspector  visited  the  house  and 
found  that  one  of  the  slot  meters  had  been  altered  in  such  a 
way  that  the  full  quantity  used  was  not  being  registered. 
The  inspector  admitted  that  this  must  have  been  done  by 
someone  with  technical  knowledge.  The  defeudant  denied  the 
charge,  and  the  Magistrate  considering  the  evidence  against 
her  insufficient,  dismissed  the  summons,  but  without  costs. 


Excessive  Tbamcab  Speeds. 
.\t  Scarborough,  last  week,  W.  Thomas  and  H.  Dale,  drivers 
of  cars  belongmg  to  the  Scarborough  Electric  Tramways  Co., 
were  summoned  on  charges  of  exceeding  the  speed  allowed  by 
the  Board  of  IVade  Regulations.  Ihe  Chief  Constable  said  as 
it  had  become  obvious  that  cars  were  being  driven  down 
Vernon  Place  and  Eastboi-ough  at  a  quicker  pace  than  four 
miles  per  horn-,  the  limit  in  such  dangerous  places,  lie  had 
had  observations  and  timing  made.  Thomas  had  driven  over 
a  measured  110  yards  at  the  rate  of  eight  miles  per  hour,  and 
Dale  had  driven  over  a,  measured  stretch  at  8i  miles  per 
hour.  Defendants,  pleading  "  Not  guilty,"  said  they  had 
no  idea  they  were  going  at  such  s[)eeds.  T'hey  had  no  speedo- 
meters, and  it  was  difficult  to  judge  speed.  As  tlicv  were  the 
first  cases  of  the  kind  the  Bench  dismissed  the  summonses  on 
payment  of  4s.  ■  costs,  and  suggested  that,  whilst  the  cases 
ehould  be  a  warning  to  drivers,  the  Tramway  Co.  might  give 
more  particulars  to  help  the  men  to  keep  within  the  speed 
limits. 


Dust  Explosions. — A  bulletin  recently  issued  by  the  United 

States  Department  of  Agriculture  asserts  that  all  electric  lamps 
in  places  where  explosive  dusts  are  present  should  be  equipped 
with  vapour-proof  globes  protected  by  heavy  guards  to  prevent 
breakage.  Dangerous  practices,  such  as  the  use  of  open  wiring, 
drop  cords,   and   unprotected   lights,  are  condemned. 

It  is  believed  that  any  combustible  dust  will  ignite  if  allowed 
to  collect  on  the  lamp  in  sufficiently  thick  layers  and  remain 
long  enough,  probably  due  to  the  fact  that  the  very  chafi'y 
du.sts  collected  on  the  globe  form  a  blanket  which  prevents 
radiation  of  the  heat  generated  in  the  lamp  and  raises  the 
temperature  of  the  bulb  to  the  ignition  temperature  of  the 
dufit.  Some  of  the  dusts  seem  to  melt  or  congeal  and  form 
on  the  globe  a  crust  which  does  not  burn  readily.  During 
a  recent  campaign  to  prevent  dust  explosion  about  20  cases 
were  reported  wliere  exjilosions  or  fires  were  supposed  to  have 
been  started  by  the  ignition  of  dust  which  had  settled  on  the 
lamp  or  by  the  accidental  breaking  of  the  electric  lamp  in  a 
dusty  atmosphere. 

Under  ordinary  conditions,  with  the  small  lamps  commonly 
used  in  industrial  plant,  and  with  free  circulation  of  air  about 
the  globe,  the  specialists  believe  it  unlikely  that  fire  will 
start  readily.  They  recommend,  however,  as  just  stated,  that 
all  electric  lamps  be  equipped  witb  vapour-proof  globes.— 
Electrical  World. 
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BUSINESS    NOTES. 


Bankruptcy  Proceedings. — i\  BakiUclouqh,  electrical  and 
mechuuicai  eugineer,  late  of  Eastelilfe,  Lightclifle,  near  Hall- 
tax. — Keceiving  order  made  August  SOth  on  debtor's  own 
petition. 

J.  VV.  Oladwin,  electrical  engineer,  Sheffield.— First  and 
final  dividend  of  8d.  in  the  £,  payable  on  September  .1'.ith  at 
the  offices  of  Poppleton,  Appleby  A  'lurner,  J56,  Worfolk  Street, 
Sheffield. 

S.  H.  DouoHHUTV  (Mersey  Electric  Co.),  elcctiical  engineer, 

Liverpool. — Last  day  for  proofs  for  dividend  September  '2ist. 

Tnistee,  Mr.  H.  W.  Bowler,  30,  North  John  Street,  Liverpool. 

Company     Liquidation. — Sutton-in-Ashi-iki.d    Motor    ani> 

Elmtkicai.  Engin'eeuing  Co.,  Ltd.,  Sutton-in-Ashtield.— A 
meeting  of  the  creditors  of  the  above  was  held  recently  at 
.Nottingham.  Mr.  J.  Keetley,  C.A.,  submitted  a  statement  of 
affairs  showing  ranking  liabilities  of  ±'o,404.  Uf  that  amount 
ilLOtJS  was  due  to  unsecured  creditors  and  £-i,T66  represented 
an  unsecured  amount  due  ou  ilL'ljfriture_s.  The  assets  were 
estimated  to  realise  i-15,4fG.  from  which  had  to  be  deducted 
£(3f  for  preferential  claims  and  £7,00LI  due  to  the  first  deben- 
ture holders.  This  left  a  balance  of  £8,tt4G  to  meet  the  ciaims 
of  the  second  debenture  holders,  which  amounted  to  i;i;i,U81. 
The  balance  was  insufficient  to  fully  discharge  the  claims  of 
the  second  debenture  holders,  who  were  unsecured  for  £'ii,T3tj. 
The  a.ssets  \\  ere  as  follows  :  Cash  in  hand,  Ml ;  good  book 
debts,  £835 ;  doubtful  and  bad  debts,  £715,  estimated  to  realise 
£'200;  stock-in-trade,  £839;  tools,  fittings,  and  utensils,  £(3'21; 
charabancs,  lorries,  and  cars,  £5,10U;  machinery,  £746;  free- 
hold land  and  buildings  at  cost,  £7,071 ;  and  calls  in  arrear,  £2. 
The  issued  capital  of  the  company  \\as  5,2'2tj  preferred  ordinary 
shares  of  £1  each  and  525  deferred  ordinary  .shares  of  Is.  each, 
or  a  total  of  £5,252.  As  regarded  the  contributories  the  de- 
ficiency was  £10,656.  The  company  commenced  trading  in 
November,  1919,  and  had  carried  on  business  at  a  loss.  About 
a  month  earlier  the  bank,  which  held  the  first  debentures,  ob- 
jected to  the  overdraft  being  increased,  and  as  further  moneys 
were  not  available,  a  receiver  was  appointed.  The  creditors 
decided  to  confirm  the  voluntary  liquidation  of  the  company 
with  Mr.  Keetley  as  liquidator. 

Dissolution  of  Partnership. — Moffett  &  Rosher,  consult- 
ing engineers,  Union  Chambers,  Temple  Row,  Birmingham. — 
Mr.  Noel  B.  Rosher  has  retii'ed  from  active  partnership,  but 
retains  an  interest  in  the  firm.  Mr.  Frank  J.  Mofi'ett  is  con- 
tinuing the  work  of  the  firm  on  the  same  lines  as  heretofore, 
the  firm  retaining  its  original  title. 

Trade  Announcements. — ^The  Engineering  &  Lighting 
Equipment  Co.,  Ltd.,  has  appointed  Mr.  R.  Garmany,  1, 
L'nion  Street,  Belfast,  sole  agent  for  Ireland  for  the  whole 
of  its  manufactures. 

Messrs.  Millns  Electrical  Co.,  of  17.  Whitefriars  Street, 
E.C.,  inform  us  they  have  been  appointed  the  sole  selling 
agents  for  Great  Britain  and  the  Colonies  by  Messrs.  G. 
Meidinger  &  Co.,  manufacturers  of  motors,  dynamos,  alter- 
nators, &c.,  of  Basle,  Switzerland. 

A.  &  A.  Electrical  Co.  Ltd.,  of  33,  Farringdon  Road,  state 
they  have  been  appointed  sole  distributing  agents  for  the  De 
V.  Y.  F.  Co.,  Doetinchem,  Holland,  manulacturers  of  two 
and  three-phase  a.c.   motors. 

ViNt;ENT  SwiTCHGEAR  MANUFACTURING  Co.  have  appointed  as 
their  agents  for  the  whole  of  Scotland  Messrs.  Alston  and 
Blyth,  97,  Waterloo  Street,  Glasgow,  who  will  carry  stock  of 
the  Vincent  switch  and  fuse  gear. 

Tlie  .Jackson  Electric  Stove  Co.,  Ltd.,  asks  us  to  state  that 
the  address  of  its  Scottish  agent,  Mr.  Kirby  Johnson,  is 
68,  Gordon  Street  (nut  Gordon  Road),  Glasgow. 

Catalogues  and  Lists. — The  Edison  Swan  Electric  Co., 
Ltd.,  Ponders  End,  Middlesex.— List  No.  G.G.212,  "  Indus- 
trial Lighting."  In  addition  to  a  large  amount  of  valuable 
data  on  the  subject,  this  publication  illustrates  and  describes 
very  fully  "  Holophane  "  and  numerous  other  reflectors,  tube 
lighting  systems,  de.sk  fittings,  lanterns,  iSrc.  Views  of  actual 
installations  in  machine  shops,  shop  windows,  &«.,  are  repro- 
duced. 

The  Priory  Electrical  Engineering  Co.,  Bath  Street,  Bii-- 
mingham.— A  blotter  advertising  "  I'riory  "  fuses,  distribution 
boards  and  (;eiliug  fittings. 

Messrs.  L.  G.  Hawkins  cS:  Co.,  116,  Charing  Cross  Road, 
W.C.  2.— Two  folders — one  illustrating  and  describing  the 
"  Universal  "  electric  wa.sher  and  tlio  other  dealing  witli  the 
"  Universal  "  electric  radiator. 

Messrs.  Siemens  Bros.  &  Co.,  l/rn.,  Woolwich.— An  illus- 
trated publication  dealing  with  cbimito  in  all  form.s — .sheets, 
rods,  tubes,  and  mouldings.  "  Keramot."  another  insulating 
material  is  also  described. 

Aauacas  Engineering  Supply  Co.,  liTD.,  44,  Hamilton  Square, 
Birkenhead. — Publication  W.117,  illustrating  and  describing 
horizontal,  vertical,  and  universal  milling  machines  of  various 
types. 

General  &  Electrical  Repairs  Co.,  Hill  Street,  Park  Street, 
Bristol. — An  illustrated  leaflet  dealing  with  the  "  Surshield  " 
renewable  enclosed  cartridge  fuse. 

Heavy  Current  Electkk^  Accessories  Co.,  Park  Riwd,  Ed- 
monton, N.  9. — A  trade  price  list  of  switches,  connectors, 
switch-plugs,  and  wall  plugs  and  sockets.     lUustiated. 


The  Stanton  Ironwobks  Co.,  L/td.,  near  Nottingbani.— 
Monthly  list  of  cast-iron  pipes.     September. 

The  ij. cm.  Tap  Co.,  Itid.,  1V7,  West  Regent  Street,  Blyths 
Wood  Square,  Glasgow. — Two  illu8tra.ted  leaflets,  giving  prices, 
&c.,  of  ■■  D.C.M."  taps  in  sizes  ranging  from  1/16  in.  to  2  iu. 
Whitworth.  and  B.A.,  British  Standard  pipe  and  British 
Standard  fine  threads. 

The  (iiLoiuDE  Electrical  Storagi;  Co.,  Ltd.,  Clifton  Junc- 
tion, near  Manchester. — Circular  No.  54,  giving  illustratioub, 
details  of  construction,  ifec,  of  "  Exide  "  accumulators  for  the 
control  and  operation  of  oil  switches  and  high-pressure  switch- 
gear. 

Millns  Electrical  Co.,  17,  Whitefriars  Street.  E.G.  4.— Au 
illustrated  list  of  motors,  fans,  blowers,  transformers,  &c.. 
made  by  G.  Meidinger  it  Co.,  of  Basle. 

T'he  Waltuam  Manufactuiuno  Co.,  2,  Jackson  Road,  Hol- 
loway-,  N.— An  illustrated  pric«  list  of  "  Waltham  auto- 
lamps  "  for  photographic  and  kineuia  work. 

Messrs.  S.  H.  Hevvvood  &  Co.,  Ltd.,  Reddish,  near  Stock- 
port.— Publications  No.  13.  a  well-illustrated  descriptive  list 
of  electric  hfts,  winding  engines,  transporters,  and  cranes;  and 
No.  14,  dealing  with  control  of  electric  cranes,  showing  lu 
detail  the  "  Heywood  "  resistance  system. 

The  British  k,  Allied  Electrical  .Agency,  Ltd.,  13,  Charter- 
house Street,  Holborn  Circus,  E.G.  1.— .\n  illustrated  and 
priced  folder  dealing  with  "  Low'a  "  dimming  switches  of  a 
number  of  types,  including  a  special  design  for  car  headhghts. 

The  Hastie  Electric  Water  He.wing  Co.,  Ashley  Street, 
Nottingham. — TVo  illustrated  pamphlets  describing  the 
"  Hastie  "  combined  electric  kettle  and  tea-pot. 

The  Lea  Recorder  Co.,  Ltd.,  28.  Deansgate,  Manchester.— 
Booklet  CM'  ou  the  "  Lea  "  coal  meter  for  attachment  to 
chain-grate  stokers,  explaining  its  operation  and  application ; 
and  booklet  O.T.  on  the  measuring  efficiency  of  the  meter, 
giving  particulars  of  two  series  of  te.sts  made  this  year,  show- 
ing an  accuracy  of  nearly  2J  per  cent,  in  one  case,  and  within 
]  per  cent,  in  the  other. 

Social  Events, — The  staff  and  employes  of  Messrs.  J.  H. 
Tucker  h  Co.,  Ltd.,  T>'.seley,  Birmingham,  held  their  sixteenth 
annual  outing  on  Saturday  last,  going  by  train  to  Evesham. 
The  Sports  Committed  had  arranged  for  the  usual  sjwrting 
events  to  take  place  in  the  morning,  after  which  dinner  was 
provided  at  the  Town  Hall.  The  after-dinner  speeches  in- 
cluded a  vote  of  thanks  to  the  du'ectors  and  the  Sports  and 
Recreation  Committee,  proposed  by  Mr.  G.  Scrivener  and  sup- 
ported by  Mr.  S.  R.  Davies.  Mr.  J.  B.  Tucker  replied  on 
behalf  of  the  directors,  and  Mrs.  J.  H.  Tucker  distributed  the 
prizes  to  the  winners  of  the  various  sporting  events.  The 
afternoon  was  spent  on  the  river  and  in  the  highways  and  by- 
ways and  beautiful  meadows  for  which  Evesham  is  noted. 
Tea  was  provided  at  the  Granville  Hotel,  and  in  the  evening 
the  party  returned  to  Birmingham  after  a  thoroughly  enjoy- 
able day.  I 

Under  the  auspices  of  the  Elliott  Social  Association  the  em- 
ployes of  Messrs.  EUiott  Brothers  (London)  Limited,  of 
Lewisham,  held  their  fourth  annual  garden  fete  and  sports  on 
Saturday  last  at  the  Colfe  Grammar  School  Sjiorts  Ground. 
Eltham  Road.  Tlie  opening  ceremony  was  performed  by  Mrs. 
W.  O.  Smith,  wife  of  the  chairman  of  the  company.  A  long 
programme  of  events  had  been  arranged,  and  some  very  keen 
sport  was  witnessed  by  a  large  crowiJ.  Especially  interesting 
was  the  departmental  tug-o'-war,  all  the  teams  being  very 
evenly  matched,  and  a  great  final  Siiw  the  test  room  beat  the 
tool  room  by  two  pulls  to  one.  In  addition  to  the  sterner 
events,  the  lighter  side  was  well  catered  for,  and  much  amus*-- 
ment  was  caused  by  the  various  comic  competitions,  while  a 
number  of  events  were  reserved  for  the  children.  The  prizes, 
which  had  been  given  by  the  directors  of  the  company,  were 
presented  to  the  various  winners  by  Mrs.  L.  W.  Smith,  the 
wife  of  one  of  the  directors.  At  the  close  of  the  sports, 
dancing  t.ook  place,  the  music  being  provided  by  the  Lewisham 
Comrades  Military  Baud,  under  the  baton  of  Mr.  E.  R. 
.Jennings  (late  K.R.R.).  The  arrangements  for  the  meeting, 
which  were  admirablv  carried  out,  were  in  the  hands  of 
Messrs.  W.  J.  Woodman,  W.  F.  Beaden,  E.  J.  (^.riffin,  P.  C. 
Hart,  W.  Nicolle,  and  K.  S.  Powell,  while  excellent  work  was 
done  by  the  Ladies'  Coimnittee  in  providing  light  refresh- 
ments, &c. 

The  employes  oF  the  firm  of  Messrs.  .T.  &■  W.  B.  Smith, 
Ltd.,  of  15-23.  Farringdon  Road.  E.C.  1,  held  their  annual 
outing  last  week,  wliich  was  organi.s<>d  by  the  advertising 
manager,  Mr  A.  Matton  They  travelled  by  charabanc  to 
Brighton,  and  reached  their  destination  about  mid-day.  The 
weatlier  was  ideal,  and  an  excellent  ifrogramme  was  carried  out. 

For  Sale. — Hv  Dhection  of  the  Disposal  Board,  Messrs. 
Oliver,  Appleton  \-  Kitchen  will  .sell  by  auction  at  the  C.S. 
Depot.  Barnson.  near  Leeds,  on  Septemlier  27th  and  following 
davs,  machine  tools,  plant,  engines,  boilers,  electric  motors, 
\c".,  and  on  October  12th  and  13th,  at  H.M.  Pilling  Factory, 
Coventry,  Mr.  C.  B.  Odel  will  offer  by  auction  machinery 
and  plant,  electric  motors,  railway  locomotives,  timber,  and 
builders'  plant.  Fhill  particulars  are  given  iu  our  advertise- 
ment cohimna   to-day. 
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Fusion  of  Swedish  Telephone  Manufacturing  Companies. 

— An  extraordinary  luoeiiug  of  the  H.  T.  Cedeiyien  luiiustrial 
Co.  has  resolved  uiion  fusion  with  the  L.M.  Ericsson  lele- 
phone  Co.  by  the  adoption  of  a  compromise  proposal,  accord- 
ing to  which  one  share  of  the  Cedergren  Co.  will  be  exchanged 
for  eleven  sh;ires  of  the  Ericsson  Co.  or  Kr.  550. — Heutcr's 
Trade  Service    (Stockholm). 

Rail  Shopmen's  Wages. — The  I'inuiuier  states  that  au 
agreement  has  been  reached  between  representatives  of  the 
railway  companies  and  the  .Vmalgamatcd  Engineering  L'liion 
regarding  the  wages  and  conditions  of  railway  shop  and  shed 
workers.  Under  the  tenns  of  Kettlemeut  a  joint  recommenda- 
tion is  to  be  made  that  the  wages  of  all  shop  and  shed 
workers  be  reduced  by  6s.  per  week  from  .\ugust  15th.  i\urther, 
arrangements  are  to  be  entered  into  forthwith  between  the 
representatives  of  the  A.E.U.  and  the  railway  companies  to 
discuss  any  outstanding  rates  of  wages  and  conditions  of 
service.  This  agreement  is  subject  to  ratification  by  the 
executive  of  the  .\.E.U.  and  the  railway  coinpauies. 

Irregularities  in  Tenders  for  Belgian  Government  Con= 
tracts. — The  Commercial  Secretary  to  His  .Majesty's  Em- 
bassy at  Brussels  (Mr.  B.  P.  Sullivan)  reports  to  the  Depart- 
ment of  Overseas  Trade  that  the  Belgian  Minister  of  Public 
Works  has  recently  called  the  attention  of  the  Administration 
des  Fonts  et  Chaussees  to  the  fact  that  tenders  for  contracts 
are  frequently  accepted  in  the  interests  of  the  Treasury  despite 
the  fact  that  they  deviate  from  the  prescriptions  laid  down 
in  the  si)ecification  in  respect  of  the  materials  to  be  used.  The 
Minister  is,  however,  of  opinion  that  if  this  practice  becomes 
general  miscalculations  ^vill  result  and  a  proper  adjudication 
of  public  contracts  will  be  made  difficult.  He  has  consequently 
directed  that  a  clause  shall  in  future  be  inserted  in  specifica- 
tions to  the  effect  that  contracting  parties  are  particularly 
reminded  that  any  t<:ndor  which  does  not  conform  with  the 
prescription  of  the  speciUcation  will  be  considered  null  and 
void.  It  is  further  stated  that  if  kregular  tenders  are  sub- 
mitted despite  this  warning,  it  will  be  permissible  to  make 
use  of  them  in  the  examination  of  similar  undertakings. 

Egyptian  Government  Contracts. — His  Majesty's  Commer- 
cial Agent  for  Egypt  desires  to  call  attention  to  the  fact  that 
contracts  for  the  supply  of  goods  to  the  Egyptian  Government 
have  been  lost  through  the  failure  on  the  part  of  British  firms 
to  comply  with  the  conditions  of  tender.  'Tliese  conditions 
stipulate  that  tenders  can  only  be  submitted  by  firms  having 
a  resident  agent  in  the  country,  and  that  tenders  should  be 
accompanied  by  a  provisional  deposit  of  2  per  cent,  of  the 
value  of  the  offer  in  money.  T'^is  provisional  deposit  may  be 
replaced  by  a  letter  of  guarantee  from  an  approved  bank  in 
Egypt,  and  does  not,  therefore,  necessarily  involve  any  outlay 
of  capital.  Copies  of  the  general  conditions  of  tender  which 
form  the  basis  of  the  conditions  which  apply  to  all  public 
tenders,  rnay  be  obtained  on  application  at  the  Department 
of  Overseas  Trade  together  with  a  memorandum  of  informa- 
tion for  the  use  of  those  United  Kingdom  firms  which  are 
desirous  of  submitting  tenders  for  Egyptian  Government  con- 
tracts. 

Dutch  Electrical  Imports. — The  imports  of  electric  mate- 
rial into  HoUand  last  year,  according  to  a  Dutch  official  report, 
were  contributed  by  the  following  countries  in  the  proportions 
named  :  Insulated  cables  and  wire  from  Germany,  60  per  cent. 
of  the  total,  as  against  30  per  cent,  from  the  United  Kingdom 
and  10  per  cent,  from  other  countries.  Motors  and  trans- 
formers, Germany.  50  per  cent.;  Switzerland,  17J  per  cent. 
Measuring  instrument.s,  Germany,  70  per  cent. 

Catalogues  Wanted. — The  electrical  engineer,  Electririty 
Works,  Hebden  Bridge,  wi.shes  to  receive  catalogues  and  full 
particulars  of  large  electric  sirens  or  similar  appliances  to  take 
the  place  of  large  steam  wliistles  for  fire  alarm  purposes. 

Scottish  Electricians'  Wages. — The  Electrical  Trades 
Union  is  putting  forward  a  counter-proposal  to  the  demand 
of  the  Scotti.sh  Contractors'  .\s.sociation  for  a  further  reduction 
in  wages.  The  union  suggests  a  sliding  scale  agreement,  while 
the  employers  propose  a  cut  of  ^d.  an  hour — Id.  on  October  1st 
and  Id.  on  November  1st.  .Vn  early  conference  will  be  held. — 
Glasgow  Herald. 

The  Norwegian  HydrO'electric  Co.— The  Norwegian 
Hydro-electric  Nitrogen  Co.  and  its  subsidiary  hydro-electric 
works,  the  A/S  Kjukanfoss,  have  concluded  a  loan  for  50  mil- 
lion kroner  with  a  syndicate  of  Scandinavian  and  Ereiich 
banks.  At  present  the  plant  in  operation  represents  345.iKii< 
h.p.,  and  a  further  100,000  h.p.  is  available  for  future  use.  The 
proceeds  of  the  loan  are  for  the  purpose  of  increasing  the 
working   capital. — Financier. 

New  Australian  Electrical  Company. — The  prospectus  has 
been  issued  of  the  Coirimonwealth  General  Electric,  Ltd., 
which  ij  .'.eeking  registration  in  Victoria.  The  authorised 
■capital  will  be  .tT.vO.filHl  in  i"l  shares,  of  which  .5.50,(KIO 
will  be  offered  to  the  public.  'le  new  enterprise  is  to  acquire 
a  Sydney  electrical  works,  and  by  means  of  large  extensions 
hopes  eventually  to  secure  a  good  proportion  of  the  local  orders 
for  electrical  applianre?.  including  switchgear,  transformers, 
turbine."!,  dynamos,  and  inany  other  articles  needed  in  tin.' 
Commonwealth.  The  t'ltal  cost  of  the  works  and  plant  is 
estimated  at  £QM.WK  The  company  has  also  leased  an  area 
of  15  acres  at  Spot.swond,  a  near  suburb  <A  Melbourne.— 
liculer'i  Trade  Service  (Melbourne). 


The  E.T.U.  and  Theatrical  Employes. — .^t  the  .April  Scot- 
tish Trade  Union  Congress  a  resolution  was  moved  approving 
the  action  of  a  number  of  theatrical  employes'  associations  in 
endeavouring  to  "  unionise  "  every  place  of  amusement  in 
the  United  Kingdom.  An  E.T.U.  representative  endeavoured 
to  pass  an  amendment  including  the  name  of  the  E.T.U. 
among  the  approving  societies.  I'he  meeting  apparently  re- 
sented the  intrusion  of  an  electrical  union,  for  the  amendmeni/ 
was  lost. 

The  general  secretary  of  the  National  .Association  of  Theatri- 
cal Employes  states  that  the  Parliamentary  Committee  of  the 
Trade  Union  Congress,  having  heard  both  sides,  consider 
that  each  union  should  retain  its  members,  but  that  the 
N.-A.T.E.  is  the  proper  body  to  cater  for  the  kinema  operators 
and  not  the  E.T.U. 

British  Properties  in  Germany. — ^The  Bulletin  of  the  F.B.I, 
reminds  members  that  October  Jst  next  is  the  last  day  for 
submitting  claims  through  the  Enemy  Debts  Clearing  Othci^ 
for  ;  — 

(a)  Proceeds  of  hquidation  of  property  in  Germany ; 

(b)  Compensation  under  .Articles  •£)!  and  300  (b)  of  the  Peace 
Treaty,  in  respect  of  damage  inflicted  upon  their  property 
I'ights  and  interests  in  Germany  by  the  application  of  excep- 
tional war  measures,  measmes  of  transfer  or  of  execution. 

Claims  for  compensation  received  before  that  date,  will 
be  presented  by  the  Controller  to  the  German  authorities, 
with  a  view  to  effecting  agreements  for  submission  to  a 
formal  judgment  of  the  Mixed  Arbitral  Tribunal,  thus 
obviating,  as  far  as  possible,  the  delay  and  expense  of  legal 
proceedings. 

Claimants  who  are  not  yet  in  a  position  to  furnish  all  the 
information  necessary  to  support  their  claims,  should  send  in 
forms  giving  general  particulars  and  the  total  amount  of  com- 
pensation to  which  they  consider  themselves  to  be  entitled  on 
the  information  availalsle. 

Trade  with  Mexico. — The  British  Chamber  of  Commerce 
in  Mexico  City  is  forming  a  permanent  exhibition  of  British 
wares,  and  manufacturers  are  invited  to  forward  samples- 
catalogues,  Ac,  for  inclusion  therein;  the  address  is:  Central 
British  Chamber  of  Commerce,  Apartado  900,  Mexico,  D.P. 

The  Italian  Customs  Tariff, — His  Majesty's  Consul- 
General  at  Milan  (Mr.  W.  A.  Churchill)  points  out  that  the 
new  tariff  which  came  into  force  on  July  1st  does  not  appear 
to  be  generally  known  or  understood  by  United  Kingdom 
firms.  The  effect  of  the  high  exchange  and  the  high  Customs 
tariff  has  been  to  bring  imports  into  Italy  from  this  country, 
in  common  with  others,  to  a  standstill.  Exporters  to  Italy 
should  therefore  make  careful  inquiries  as  to  duties  and  other 
points  before  shipping.  The  complete  new  Customs  tariff 
ap{>eaied  in  the  Board  of  Trade  Journal  of  July  'list.  The 
Department  of  Overseas  Trade  is  prepared  to  render  assistance 
to  inquirers. 

Celluloid  Regulations. — The  Home  Secretary  has  drafted 
regulations  relating  to  the  manufacture  and  storage  of  celluloid 
and  articles  made  of  it,  according  to  which  stocks  of  celluloid 
must  be  kept  m  a  special  store  outside  the  workrooms,  ana  if 
mors  than  1  cwt.  is  stocked,  the  store-room  must  be  con- 
structed of  fire-proof  materials.  Open  lights  and  fires  must  not 
be  used  near  celluloid,  except  to  the  extent  necessary  for  manu- 
facturing processes,  and  adequate  means  of  extinguishing  fire 
and  of  escape  in  case  of  fire  must  be  provided.  Objections  to 
the  regulations  may  be  submitted  before  September  20th. 

Lead  Market  Report. — Messrs.  James  Forster  &  Co.,  in 
their  report  of  September  3rd,  say  ; — Closing  prices  yesterday 
were  £'ii  7s.  6d.  for  Septemlier  and  £'2i  15s.  for  December; 
there  being  no  change  on  the  week.  The  market  has  been 
remarkably  quiet,  Monday  to  Thur.sday  (inclusive)  transactions 
on  the  o])en  market  totalling  only  C.30  tons,  with  practically  no 
change  in  value  from  day  to  day.  Arrivals  in  August  were 
about  111,000  tons. 

Reduction  in  Switchgear  Prices. — The  Ironclad  Swiich- 
geaj-  Co.,  Ltd..  .state  that  their  prices  are  now  con.sideral)l> 
reilured;  particulars  can  be  had  on  application. 

Trade  with  Italy. — In  view  of  the  difficulty  of  dealing 
adequately  with  calls  for  tenders  by  public  bodies  in  Italy, 
when  the  tendering  firm  is  of  foreign  origin,  the  question  of 
establishing  a  native  house  for  the  purpose  has  recently^  been 
con.sidered  by  the  Commercial  Counsellor  to  His  Majesty's 
Einbas.sy  at  ilcme.  In  the  opinion  of  the  legal  adviser  to  the 
Embassy,  United  Kingdom  contracting  firms  might  find  it 
advantageous  to  consider  the  question  of  establishing  branch 
hou.ses  ("  filiali  ")  in  Italy,  the  directors  of  which  can  be 
either  British  or  Italian.  British  firms  which  may  wish  to 
adopt  the  cour.se  suBge.sted  can  obtain  particulars  as  to  the 
formalities  necessary  for  registration  and  information  on  the 
taxation  to  which  they  would  become  liable  on  application  to 
the  Department  of  Overseas  Trade,  reference  being  made  to 
I).(LT.  5:)o/0/K.G. 

Protection  for  the  Glass  Trade.— At  cording  to  The  Timen. 
reiire.sentativos  of  the  operatives  in  the  flint-glass  section  of 
the  British  glass  trade  have  approached  the  Board  of  'lY.ade 
with  a  view  to  obtaining  protection  from  foreign  competition 
under  the  Safeguarding  of  Industries  Act,  averring  that  unless 
steps  are  immediately  taken  to  stop  the  flow  of  glassware  from 
abroad,  the  industry  ifl  this  country  will  be  killed. 
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Book  Notices. — "The  Journal  of  tlio  Institution  of  Elec- 
trical Engineers,"  Vol.  LIX.,  No.  3U2,  June.  I'J'il,  contains  the 
following  paperB :  "  Some  Recent  Developments  in  Large 
Steaiu  Turtiiue  Practice."  hy  K.  Buninann;  President's  (Mr. 
1;1.  B.  Atkinson)  address  to  the  Western  Centre;  "  Wireless 
in  the  JRoyal  Air  Force,"  hy  Major  .J.  Ersliine-MuiTay,  K.A.F. 

"  The  BuUcliii  of  the  Hydro-electric  Power  Commission  of 
Ontario,"  Vol.  VIII,  No.  3,  May-June,  1921. — This  issue  con- 
tains a  report  of  proceeilings  at  the  June  convention  of  the 
Association  of  Municipal  Electrical  Utilities,  including  papers 
on  "  Advertising,"  "  Window  Dressing,"  and  "  Sales  Cam- 
paigns," with  accompanying  discussions.  Two  papers  on 
"  Safety  First  "  principles  and  devices  are  also  published. 
An  illustrated  progress  report  upon  the  Queenston-Chippawa 
development  is  included. 

"  The  Transactions  of  the  South  Afriean  Institute  of  Elec- 
trical Engineers."  Vol.  XII.  Part  7,  July,  1921.  Price  2s.— 
This  part  includes  notes  on  "  Recent  Development  in  Steam 
Turbine  Design." 

"The  Journal  of  the  South  African  Institution  of  Engineers," 
Vol.  XX.  No.  1.  August,  J 921,  includes  a  di.scussion  on  the 
method  of  cleaning  wood-lined  pipe  columns. 

"  Gears  in  a  Nutshell,"  by  Capt.  S.  Bramley-Moore.  M.C. 
(Bostock  and  Bramley,  Hudderstield.  price  3d.  net),  is  almost 
sufficiently  described  by  its  title;  it  contains  a  set  of  "gear 
rhymes  "  for  memorising  gear  formul»,  which  are  also  given 
separately  in  the  u.sual  notation,  for  spur,  helical,  bevel,  and 
worm  gearing.  A  table  of  standard  pitches,  &c.,  is  included, 
together  with  a  pitch  conversion  table,  making  in  all  a  very 
useful  "  kernel." 

"  Tlie  Practice  of  Electrical  Wiring,"  by  D.  S.  Munro.  Re- 
, vised  edition,  pp.  xii-|-268;  figs.  97.  London:  The  Electrical 
Review,  Ltd.     Price  6s.   net. 

"  The  Utrecht  Fair  Bulletin  of  the  Federation  of  British 
Industries,"  which  has  just  been  issued,  is  printed  in  Dutch 
and  English,  and  contains  articles  by  various  authorities  on 
the  trade  relations  of  the  two  nations,  and  on  the  facilities 
possessed  by  this  country  for  supplying  the  industrial  needs 
of  Holland  and  the  Dutch  Colonies.  Mr.  C.  H.  vVordingham, 
O.B.E.,  contributes  an  article  in  Dutch  on  "  British  Engineer- 
ing in  Peace  and  War,"  and  other  writers  deal  with  the  value 
of  experience  in  connection  with  narrow-gauge  railways, 
mechanical  power  in  cargo  handling  and  harbour  coiLstruction. 
and  electric  welding.  The  issue  is  intended  for  circulation  at 
the  Pair,  which  lasts  from  September  6th  to  16th,  and  in  the 
Dutch  East  Indies. 

A  Wireless  Listening  Station. — The  private  station  of 
Messrs.  Cunningham,  Ltd..  of  169/171,  Edgware  Road,  is  now 
in  operation,  and  anyone  is  invited  to  inspect  it  and  listen  to 
the  signalling  and  telephony — the  latter  being  very  clear.  Mr. 
C.  J.  Clo.se,  late  of  the  (Jovernment  Wireless  Service  and  Mar- 
coni's, is  in  charge,  and  at  all  times  r(>ady  to  give  advice  and 
assistance  to  amateurs. 

Inquiries.— Makers  of  elerlric  irons,  &c.,  suited  for  2.5-volt 
circuits   are  inquired   for. 


LIGHTING    AND    POWER    NOTES. 


Aberayron. — Elkctuic  I.uiuting  Siuemk. — The  Urban  Dis- 
trict Council  has  decided  to  engage  an  engineer  to  advise  on 
an  electric  lighting  scheme.  Mr.  Eric  Richards,  of  Lampeter, 
has  purchased  Llyswen  Mill  for  the  purpose  of  generating 
electricity  for  the  town. 

Belfast. — Consultants'  Rei'ort  Discussed. — At  the  monthly 
meeting  of  the  City  Council,  on  the  1st  inst.,  the  Lord  Mayor 
presiding,  Sir  James  Johnston,  in  proposing  the  adoption  of 
the  minutes  of  the  Electricity  Commitlee,  said  that  a  report 

'  had  been  received  from  the  consultants,  Messrs.  Preece,  Car- 
dew  &  Rider.  The  coininittce  had  met  that  morning,  but  it 
ha,d  not  time  to  examine  the  report,  and  had  decided  to  ask 
that  a   si)ecial  meeting   of   the  Council  in  Committee   should 

.  be  held  on  September  22nd,  if  that  would  be  a  suitable  date, 
for  the  purpose  of  discussing  the  whole  question — not  only 
the  report,  but  many  other  matters  in  connection  with  the 
electricity  undertaking.  The  question  of  the  ordering  of 
switchgear  had  been  sent  back  at'  the  last  meeting  of  the 
Council,  and  the  committee  had  decided  to  readvertise  so 
that  the  matter  need  not  come  up  for  discussion.  Councillor 
Oswald  Jamison  seconded  the  motion.  Subsequently  Coun- 
illor  T.  E.  Alexander  moved  the  resolution  which  stood  in 
I  s  name,  regarding  the  consultants'  legal  responsibility  (El.F.c. 
ILkv.,  Sept.  2nd,  p.  812).  Various  appeals  were  made  to  Coun- 
cillor .\l<'xander  to  postpone  the  motion,  but  he  declined  to 
do  so  on  the  grounil  thai  it  was  a  matter  of  vital  importance. 
He  reviewed  the  position  from  the   time  that  Sir  John   Snell 

'  assumed  responsibility,  beginning  with  the  extension  scheme 
at  East  Bridge  Street,  at  a  cost  of  ,4'()7,(K10:  the  in.stallation 
of  a  6.00n-kW  set ;  the  .£310,000  scheme  of  I'Vbruary  21st,  1918 ; 
the  ±'600  air  filter  which,  when  delivered,  was  obsolete  and 
useless  (the  company  owuld  not  take  it  Inick).  Mr.  Rider, 
who  came  after  Sir  Jolin.  frankly  stated  that  the  original 
estimate  was  too  low.  After  disiMission,  the  question  was 
referred  to  a  special  committee  meeting  on  the  2'2ud  inst. 


liarnurd  Castle. — Wateu  PowLii. — The  Urban  District  Coun- 
cil has  decided  to  support  the  scheme  for  generating  electricity 
by  means  of  the  river  Tees. 

Bradford. — New  1'lant. — Preparations  are  neariug  comple- 
tion at  the  X'alley  Ruad  generating  station  of  the  Corporation 
electricity  department  for  the  installation,  in  October,  of  the 
new  turbo-generator  of  from  12,000  to  15,0<XJ  kVV  capacity,  u 
similar  unit  to  the  generator  installed  shortly  after  the  armis- 
tice. The  new  installation  will  increase  the  caiiacity  of  the 
station  to  about  40,000  k\V.  The  department  is  anticipating  a 
steadily-growing  demand  for  power,  both  for  domestic  and 
industrial  pui-jjoses,  and  much  is  hojwd  from  the  development 
of  the  Thornbury  district  as  an  engineering  quarter,  following 
upon  conditions  arising  out  of  the  progress  of  that  area  during 
tlie  war. 

Canada. — New  Hy  duo-electric  Plant.— The  largest  hydro- 
electric plant  in  the  Maritime  provinces  has  just  been  com- 
pleted at  the  works  of  the  Bathurst  I^umber  Company  al  the 
Nepisquit  Falls,  in  Restigouche  County.  Work  was  begun  in 
May,  19l9,  and  the  plant  has  been  completed  at  a  cost  of 
$1, 750,000.  I?rovision  has  been  made  for  three  generators,  and 
two  have  been  installed,  but  at  pre.sent  only  one.  with  a  capa- 
city of  4,500  h.p.,  will  be  used.  The  Bathur.st  Lumber  Com- 
pany will  require  about  2,500  h.p.  for  its  own  plants;  another 
1,000  h.p.  will  be  used  by  the  Newcastle  and  Dominion  Pulp 
Mills,  leaving  a  margin  of  1,000  h.p.  for  other  demands. — 
Heater's  Trade  Service  (Bathurst,  N.B.). 

Continental. — Latvia.— According  to  the  Financier,  the 
Latvian  (jovernment  is  in  possession  of  various  plans  for  the 
installation  of  hydro-electric  stations  on  the  Duna  (Dvina) 
River,  which,  for  the  most  part,  were  developed  by  engineers 
of  the  Imperial  Russian  Government  prior  to  the  war.  These 
plans  constitute  a  somewhat  complete  scheme  for  utilising  the 
power  of  the  Duna  and  also  for  developing  the  river,  througli 
a  system  of  locks  and  short  lateral  canals,  to  make  it  navigable 
well  into  the  interior  of  Russia  proper  and  eventually,  through 
a  system  of  canals  connecting  with  the  Dnieper  and  other 
Russian  rivers,  to  form  an  elaborate  system  of  interior  water 
transportation.  Five  stations  are  contemplated,  and  the  total 
cost  is  estimated  at  53,600,000  Russian  rouliles  (1914  gold 
ba.sis).  These  are  to  be  at  Dahlen  (24,000  kW');  Keggum 
(36,000  kW);  Ascheradeu  (16,000  kW) ;  Kokenhusen  (&0.0UO 
kW);  and  Stockmannshof  (36,000  kW). 

HuNGARi'. — Hungary,  even  with  her  pre-uar  boundaries. 
was  not  entirely  self-supporting  as  regards  coal.  Now  her 
situation  is  far  worse,  and  can  only  be  remedied  by  an  exten- 
sive application  of  water-power.  Unfortunately  the  Peace 
Treaty  also  deprived  her  of  much  potential  water-power,  hut 
as  it  aims  at  a  joint  organisation  of  common  water  resources 
between  nations,  with  the  help  of  international  capital,  large 
water-pow-er  stations  may  be  established.  The  Lower  Danube 
could,  for  instance,  supply  the  whole  district  round  Budapest 
with  electric  power.  The  water  resources  still  in  Hungarian 
territory  could  also  be  exploited  by  means  of  canalisation,  but 
for  this  scheme  international  capital  is  absolutely  necessary, 
as  neither  Hungary  nor  any  of  the  Succession  States  has  the 
capital  required. — Economic.  Review. 

German^:. — At  the  twenty-seventh  yearly  meeting  of  the 
Verband  Deutscher  Elektrotijchniker,  held  at  Essen,  the  presid- 
ing engineer,  Herr  Vogt.  gave  a  brief  account  of  the  progress 
<it  the  German  electrotechnical  indu.'^try  during  the  past  year. 
Referring  to  the  conference  on  hydraulic  power  which  occupied 
the  last  meeting  of  the  Verein,  he  stated  that  the  water-power 
works  of  Bavaria  would  be  able  to  supply  electricity  before 
the  end  of  the  present  year,  and  that  the  Prussian  Govern- 
ment would  start  in  the  autumn  three  works  on  the  river 
Mein.  The  utilisation  of  falls  on  rivers  would  call  for  special 
turbines,  and  also  for  special  regulators;  the  Kaplan  turbine 
might  become  of  first  importance,  although  its  merits  W'ere 
still  under  discussion.  A.  certain  amount  of  apprehension 
had  also  been  entertained  regarding  the  carrying  througn  of 
very  high-pressure  lines.  At  Berlin,  a  100,000-V  line  had 
been  set  up  linking  the  Moabit  sub-station  with  that  at  Berlin- 
l^riedrichsfeld;  it  was  15  km.  long,  and  the  supports.  26  m. 
high,  were  situated  in  populous  streets.  At  the  crossings  of 
rivers,  canals,  and  railways,  supports  37  m.  high  were  em- 
ployed. 

Dundalk Proposed   Price  Increases.— To  counferaet  the 

increa.sed  cost  of  fuel  oil.  incieasi's  in  the  charges  of 
Jd.  per  unit  for  power  and  heating,  and  Id.  per  unit  on 
bidscoiK'  supplies  to  kinema  houses  were  recommended.  This 
had  been  approved  by  the  Electricity  Committee,  the  increases 
ti)  take  effect  on  October  1st.  but  members  of  the  Council 
objec'ted  on  the  ground  that  cost  of  production  was  coiuiug 
down,  and  the  matter  was  referred  back  to  the  committee  for 
reconsideration. 

Dnhlin. — ruHMC  LiniiTixi;.— The  full  all-night  lighting  .sys- 
(eni  in  Dublin  will  come  into  force  at  the  beginning  of  October. 
Complaints  continue  to  be  made  of  the  present  restriction— 
from  10.15  p.m.  to  12.15  a.m. 

Protest  .Ahainst  Reouganisation. — Mr.  Pi-ed  .\llan,  secretary 
of  the  Electricity  Committee,  has  protested  against  any  alt<^ra- 
tion  in  his  position,  duties,  or  status,  stating  that,  if  necessary. 
st^n's  will  he  taken  to  a.ssert  liis  legal  rights.  The  Electricity 
Committee  recommended  that  Mr.  Allan's  status  he  not  in- 
terfered with  pending  his  release  from  Ballykinhir  Internment 
Camp,  where  he  is  dotained,  and  the  Lighting  Committee  sent 
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a  similar  recommendation.  The  proposal  of  the  Special  Com- 
mittee was  to  abolish  Mr.  Allan's  secretaryship  ot  both  these 
committees  and  ot  the  Cleansing  Committee.  An  amendmeuti 
in  favour  of  delay  was  moved  but  was  rejected,  and  the  re- 
grouping of  various  committees  approved. 

Hereford. — Year's  Worklng.— We  have  received  from  the 
chief  electrical  engineer  (Mr.  W.  T.  Kerr)  a  copy  of  the 
report  upon  the  electricity  undertaking  for  the  past  financial 
year.  The  total  income  was  ±'21.074,  as  compared  with  i'lO.lJSa 
m  1919-'2lt.  Working  expenses  amounted  to  £ll,'6'>3.  as  against 
A'1'2,653  in  the  preceding  year,  leaving  a  gross  profit  of  £3.751 
(i'4.U35).  The  iict  financial  result  was  a  loss  of  £491;  this 
compares  with  a  net  profit  of  ±'5'24  realised  in  the  pre- 
vious year.  Keferring  to  this  result,  the  engineer  states  that 
he  estimates  that  a  loss  of  £1,-200  was  caused  by  the  unnece.s- 
sary  restriction  of  lighting  when  the  department  never  had 
less  than  a  three  months'  stook  of  coal  in  hand.  The  rural 
supply  scheme  shows  a  loss  of  £1,8'J7.  luit  a  nuU'  explains  that 
of  this  sum  £1.01'2  is  receivable  from  the  Treasury  as  a  subsidy 
until  the  scheme  is  self-.siipporting. 

Hexham.--ERECTio.\  or  Poles.— .\  letter  from  the  Electri- 
city Commissioners,  read  at  a  recent  Urban  Council  meeting, 
stated  that  the  necessity  for  an  inquiry  into  the  Councils  ob- 
jection to  the  erection  of  wood  poles  in  the  district  for  trans- 
mission lines  had  not  been  established.  This  was  interpreted 
as  over-ruling  the  Council's  objection.  It  was  resolved  to 
reply  that  the  erection  of  steel  poles  would  be  approved,  but 
if  the  use  of  wood  poles  were  persisted  in.  the  Council  would 
move  for  an  injunction  restraining  their  erection. 

Isle  of  Wight. — Proposed  Price  Increase.— The  Rural  Dis- 
trict Council  has  decided  to  oppose  a  renewed  application  by 
the  Isle  of  Wight  Electric  Lighting  Co.  for  power  to  raise 
the  charge  for  electricity  supplied  to  Carisbrooke  and  North- 
wood  to  Is.  per  unit,  on  the  ground  that  the  prices  of  coal 
and  other  necessaries  for  the  works  have  decreased. 

Keith. — Proposed  Electricity  Scheme. — \  special  com- 
mittee of  the  Town  Council  having  reported. favourably  upon 
the  suggested  introduction  of  an  electricity  supply  scheme  to 
the  town,  it  has  been  decided  to  appoint  a  consulting  engineer 
to  draw  up  proposals. 

Liverpool. — Finance. — ^The  electricity  inquiry  which  was 
held  in  Liverpool  some  time  ago  is  recalled  in  the  Bir- 
kenhead Corporation's  abstract  of  accounts,  which  was 
issued  recently.  It  now  appears  that  the  amount  of  £1,37,5, 
which  the  Council  had  to  pay  in  counsel's  fees,  turned  what 
might  have  been  a  profit  on  the  local  electricity  undertaking 
into  a  deficit  of  £78JS. — Liverpool  Daily  Post  and  Mercury. 

London. — Hampstead. — The  total  income  of  the  electricity 
undertaking  during  the  year  ended  March  31st  last  was 
£'149,550,  and  the  working  expenses  £n'2,99tJ,  leaving  a  gross 
profit  of  £36,554,  Capital  charges  amounted  to  £'24,8U9;  the 
net  profit  w'as  thus  i;11.753.  .-Vfter  appropriations  for  re- 
newals, services,  a  new  boiler,  &c.,  a  balance  of  £5,789 
remained,  which,  '"'ith  £551  from  the  previous  year,  was 
carried  forward  to  the  next  account. 

Maidstone. — Loan. — The  Town  Council  has  applied  for  a 
loan  of  £5,135  to  meet  an  excess  on  the  estimated  aost  of  new 
plant  for  the  electricity  works. 

Peterborough. — Extension  of  Sofplv  .\kea.— The  Town 
Council  has  applied  for  a  special  order  to  extend  the  area  of 
•  supply  under  the  Electric  Lighting  Order.  All  the  local  autho- 
rities concerned  are  offering  no  objection  to  the  application. 

Reigate. — Price  Revision  .—The  Town  Council  has  revised 
the  charges  for  electricity  for  heating  and  cooking  and  com- 
mercial power,  as  from  the  September  reading  of  the  meters; 
the  charges  will  be:  heating  and  cooking,  6d.  per  unit;  and 
power  id. 

Salford. — Sale  of  RoTARY.^The  Corporation  has  accepted 
the  offer  of  the  Stretford  Urban  District  Council  to  purchase 
a  rotary  converter,  which  is  installed  at  the  Broughton  Copper 
Co,'s  works,  for  £1.750,  plus  alteration  and  removal  costs, 
estimated   to  be  i;3G5. 

South  Africa, — Capetown. — For  years  past  it  has  been  a 
matter  of  extreme  difficulty  for  any  new  factories  in  Cape- 
town and  the  neighbourhood  to  get  power  for  motor  installa- 
tions. &c.,  the  power  station  having  been  so  overloaded  that 
the  supply  has  not  nearly  equalled  the  demand.  Now,  how- 
ever, with  the  new  machinery  that  is  being  installed  the 
supply  will  be  greatly  increased,  and  industry  will  be  able  to 
go  ahead  once  more.  Moreover,  "  in  accordance  with  plan  " 
the  local  electricity  department  lias  for  some  time  past  been 
gradually  substituting  three-plia.se  a.c.  in  place  of  d.c.  in 
various  districts,  the  intention  being  to  provide  within  a  few 
years  the  whole  of  the  municipal  area  with  this  service, 
the  "  City  proper  "  alone  remaining  on  d.c.  These  changes 
will,  of  cour.se.  affect  to  some  extent  the  types  of  fittings 
imported. — liritish  and  Soutli   Ajriran  Export   Gazette, 

Victoria  Falls. — In  an  article  published  in  a  recent  issue 
of  the  Soutli  Afrinin  Engineer  tt  Elerirical  Review  a 
writer  discusses  the  feasibility  of  harnessing  the  Victoria  Falls. 
He  states  that  a  detailed  survey  and  the  taking  of  records  over 
a  period  of  eight  months  was  carried  out.  At  the  most  suit- 
able spot  the  head  available  was  360  ft.,  due  to  the  actual 
fall,  in  addition  to  a  '20-ft.  drop  from  the  intake  to  the  crest 


of   the  Falls.    Assuming  that  the   turbines  W'ere  kept  10  ft. 
above    the    water   in    the    canon    and    disregarding  pipe-hne 
friction,  the  actual  head  would  be  370  ft.    At  liood  tunes  there 
is  a  rise  of  44  ft.  in  the  canon,  and  at  rainy  seasons  55  ft. 
This  would  reduce  the  head  to  315  ft.    Assuming  an  efficiency 
of  S5   per  cent,  and   a  further   loss  for  pipe-line   friction  the    1 
pow-er  available  is  350,000  k\V   if  the   total   volume  ot  water    1 
could  be  utilised.    The  author  considers  that  there  is  no  early, 
prospect  of  development  owing  to  the  high  transmission  costs    \ 
involved. 

Southport. — Commission  i-oit  Engineer  Discussed.- At  a 
meeting  of  the  Town  Council,  at  which  it  was  resolved  to 
advertise  for  an  electrical  engineer  at  a  salary  of  £800  per 
annum,  the  question  of  paying  the  engineer  commission  for  • 
securing  lower  working  costs  was  discussed,  k  member  said 
that  the  reduction  of  costs  often  depended  upon  circumstances 
entirely  beyoud  the  engineer's  control,  i.e.,  coal  price  reduc- 
tions, lower  wages,  &c.  It  w-as  decided  to  leave  the  question 
for  tlie  consideration  of  the  Electricity  Committee. 

Todmorden. — Extension  of  Supply.- In  considering  further 
supplies  of  electricity  to  outlying  districts,  the  Town  Council 
has  agreed  to  extend  to  Lydgate,  at  an  estimated  cost  of  £330, 
and  to  Robinwood  and  Cornholme,  at  an  estimated  cost  of 
£3.170,  subject  to  agreement  being  reached  with  a  certain  large 
manufacturing  firm  as  to  supply  of  power  to  it. 

Weymouth. — Year's  Working. — The  report  upon  the  Wey- 
mouth" and  Melcombe  Regis  Borough  electricity  undertaking 
(engineer,  Mr.  G,  Nicolson,  A.M.I.E.E.),  for  the  year  ended 
March  31st  last,  records  a  total  revenue  of  £28,359,  as  com- 
pared with  £'21,981  in  the  preceding  year.  Working  expenses 
amounted  to  £21,673,  as  against  £18,748,  leaving  a  gross  profit 
of  £6,686  (£3,233).  After  the  payment  of  capital  charges,  &c., 
a  balance  of  £1,911  was  transferred  to  reserve  for  renewals, 
&c. ;  the  previous  year's  result  was  a  net  deficit  of  £1,551.  The 
number  of  units  sold  rose  from  1,110,223  to  1,202.591.  While 
the  capacity  of  the  plant  was  1,131  kW,  the  maximum  demand 
was  only  606  kW, 

Walmer. — Gas  Company's  Powers.— The  Ministry  of  TVans- 
port  has  informed  the  Urban  District  Council  that  it  has  been 
decided  to  defer  consideration  of  the  question  of  revoking  the 
electric  lighting  powers  of  the  Gas  Co.  for  this  year.  It  was 
added  that  at  the  expiration  of  this  period,  if  active  steps  had 
not  been  taken  to  establish  an  electricity  undertaking,  the 
Minister  as  at  present  advised  would  at  once  proceed  to  con- 
sider the  question  of  revoking  the  powers  under  the  Act. 

Wallasey. — Growth  of  Undertaking.— The  chairman  of 
the  Electricity  Committee,  reporting  on  the  growth  of  the 
supply  of  electricity  in  the  borough,  states  that  there  have  been 
517  new  consumers  during  the  year,  and  an  increase  of  98,000 
units  generated.  Owing  to  the  non-delivery  of  a  turbine 
which  should  have  been  received  in  January,  but  couiu  not 
be  expected  to  arrive  before  December  next,  the  Electricity 
Committee,  with  its  present  commitments,  cannot  take  on 
any  more  power  load  and  will  have  to  restrict  new  domestic 
consumers.  During  the  year  arrangements  had  been  made  for 
several  transformer  stations  in  the  district.  Three  were  now 
working  and  four  were  in  hand.  About  7, .500  yd.  of  h.p.  cable 
had  been  laid, 

Wakefield. — E.xtension  of  Area  of  Supply.— Tlie  Corpora- 
tion is  applying  to  the  Electricity  Commissioners  for  authority 
to  supply  electricity  for  private  and  public  purposes  in  (he 
parish  or  township  of  Lupset  in  the  rural  district  of  Wakefield. 

Wimbledon. — Hodsing  Scheme. — The  Morning  Post  states, 
in  connection  with  the  Borough  Council's  housing  .scheme, 
that  the  Ministry  of  Health  refuses  to  sanction  the  electric 
■lighting  .scheme,  and  also  to  pass  the  tenders  submitted  by  the 
gas  company  for  laying  on  gas  in  the  estate.  It  suggested  that 
what  it  called  the  high  charges  of  the  company  might  be  due 
to  the  Corporation's  competitive  electric  scheme,  which  de- 
prived the  company  of  the  advantage  of  supplying  gas  for 
lighting  as  well  as  heating.  Acceptance  of  the  Council's  pro- 
posal would  make  it  impos.sible  to  refuse  the  same  to  other 
municipalities.  The  Ministry  added  that  it  was  responsible 
for  the  erection  of  many  thousands  of  houses,  and  st,rict 
economy  was  essential. 

Winchester. — Year's  Working. — The  annual  report  of  the 
city  electrical  engineer  (Mr.  R.  Ayton)  for  the  year  ended 
March  31st  last  .shows  that  the  revenue  of  the  electricity 
undertaking  was  £.33, .563,  as  compared  with  £25,986  in  the  pre- 
ceding vear.  Working  expenses  totalled  £25,147,  as  against 
£17,333,"  leaving  a  gross  profit  of  £8,416  (£8.653).  Although 
the  gross  balance  was  practically  the  same  as  that  of  1919-20, 
capital  charges  reduced  the  net  profit  from  £2,683  to  £1,022. 
The  engineer  records  that  plant  which  should  have  been  in- 
stalled by  last  winter  was  held  up  by  labour  troubles.  The 
existing  distribution  system  is  loaded  to  its  fullest  capacity, 
but  extensions  are  in  hand  to  relieve  it. 

Wrexham. — Bulk  Supply.— The  Town  Clerk  has  been  in- 
structed to  continue  negotiations  with  the  North  Wales  Power 
Co.  for  a  bulk  supply  of  electricity.  It  was  stated  at  a  recent 
Town  Council  meeting  that  the  total  cost  would  amount  to 
between  £80,000  and  £100,000. 

■Vork. — Submarine  Engines.— Two  engines  from  the  Ger- 
man submarine  U63  are  being  installed  in  the  city  electricity 
■works. 
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TRAMWAY    AND    RAILWAY    NOTES. 

Aberdeen. — Year's  Working.— The  teport  o£  the  general 
aiauager  of  the  city  tramways  (Mr.  Wilhum  Forbes,  M.lnst.T.) 
for  the  year  ended  May  31st  last  shows  that  the  total  income 
from  all  sources  was  i;19i,47i,  as  compared  with  MWJ,Tdl  in 
1919-20.  Working  expenses  amounted  to  £1.57,08.5,  as  against 
MW.Si'yi.  leaving  a  gross  proht  of  i'33.886  (£'27,879).  Interest, 
sinking  fund,  &c.,  ab.sorbed  i;3'2,30y;  the  net  proht  was  there- 
fore £1,581,  a  result  comparing  very  favourably  with  a  deficit 
of  £5, '203  in  the  previous  year.  The  total  number  of  passengers 
carried  was  42,953,807,  and  the  total  car-miles  run  '2,307,260. 

Belfast. — Strikb. — Last  week,  upon  their  wages  being  re- 
duced by  2d.  per  hour,  the  men  who  are  engaged  on  the  re- 
construction of  the  tramway  track,  promptly  downed  tools. 
The  sum  of  Is.  Id.  per  hour  had  been  agreed  upon,  and  at  the 
meeting  of  the  Corporation  on  September  1st  the  matter  was 
discussed,  and  it  was  held  that  these  men  were  engaged  on 
special  work,  and  were  entitled  to  the  special  wage  of  Is.  Id. 
jicr  hour. 

Bradford. — ClooDs  Servick. — It  is  announced  that  in 
the  next  Coipnration  Parliamentary  Bill  powers  will  be 
.sought  to  transport  goods'  weights  up  to  ten  or  twenty 
tons  hy  the  tramways.  At  present  the  Tramway  Depart- 
ment has  powers  to  carry  only  moderately-weighted  parcels  on 
any  route,  and  on  several  of  the  routes  only  up  to  56  lb.  One 
of  the  chief  ideas  behind  the  proposed  new  powers  is  to  enable 
the  Department  to  convey  coal  to  factories  and  bring  back 
■factory  g(X)ds  for  transfer  to  the  railways  for  transport  to 
other  parts  of  the  country.  Cartage  in  Bradford  is  diflicult 
becau.se  of  the  city's  situation  in  a  hollow  of  the  hills,  and 
cartage  charges  have  always  been  extremely  high.  It  is  held 
that  tramway  transport,  by  saving  much  handling  and  time, 
would  enable  transport  to  be  very  much  cheaper.  The  goods 
'  transport  could  either  run  in  amongst  the  pas.senger  trathc  or 
be  run  chiefly  at  night. 

Brighouse. — Projected  Extension. — In  carrying  out  road 
improvements  in  Crowtrees  Lane,  Rastrick.  the  Brighouse 
(,'orporation  has  laid  a  single  track  of  tramway  lines.  There 
is  reason  to  hope  that  this  section  is  in  anticipation  of  a  start 
being  iiuule  m  the  spring  with  the  full  scheme  of  extension  of 
the  Huddcrsheld  tramways  via  Rastrick  to  Brighouse.  This 
extension  will  link  up  Hudderstield  and  Halifax  and  Hudders- 
field  and  Bradford. 

Japan. — New  electric  tramways  are  projected  by  the  Tobu 
Tramway  Co.,  Ltd.,  to  cost  6,O0(-i.O00  yen.  Ihe  Musashi  Jilec- 
tric  'I'ramway  Co.,  a  new  concern,  is  to  construct  and  work  a 
line  between  lokio  and  Yokohama,  and  to  supply  electricity 
for  other  pm'poses. 

Leeds. — Railless  Cars. — ^The  Tramway  Committee  ha.-^ 
decided  to  substitute  double-decked  railless  cars  on  the 
Whitehall  Road  route  in  the  place  of  the  present  service  ol 
railed  cars.  Two  of  these  cars  are  to  be  run,  and  one  is 
already  completed.  Tne  passenger  capacity  will  be  55.  as 
against  30  in  the  older  type  of  railless  car  run  on  several 
L^eds  routes.  It  is  intended  to  remove  the  tramway  hues  on 
the  Whitehall  Road  route. 

Liverpool. — New  Type  Cars. — The  Tramways  and  Electri- 
city Committee  has  adopted  a  new  standard  type  ol  car  built 
to  the  designs  of  the  general  manager.  Its  principal  features 
are  better  means  of  mgress  and  egress,  simple  but  cthcieut 
ventilation,  and  improved  cleaning  facihties.  About  '20  oH 
these  cars  are  now  in  use.  fourteen  of  them  being  old  cars  re- 
constructed. The  accommodation  is  arranged  as  follows  :  — 
Upper  deck,  28;  lower  deck,  '22;  and  ten  under  the  canopies. 
Route  indicators  are  fitted  inside  the  windows  of  the  lower 
saloon.  The  Tidswell  patent  side  and  lifeguard  supersedes  the 
wooden  plough  shaped  frame,  which  was  found  costly  to  main- 
tain. 

Llandudno. — ^Increased  Charge  for  Traction  Power.— 
Owing  to  a  loss  of  £1,136  upon  the  power  supplied  to  the 
Light  Railway  Co.  during  the  past  year,  the  Council  baa 
notified  the  company  that  from  September  1st  the  charge  will 
be  at  the  flat  rate"  of  3d.  per  unit  for  a  period  of  twelve 
months. 

London. — (collision. — On  September  1st  two  L.C.C.  cars 
colhded  in  the  Walworth  Road.  The  only  damage  that 
occurred  was  the  shattering  of  the  windows  of  both  cars.  Four 
passengers  received  minor  cuts  and  bruises. 

Manchester.— Dismissal  of  Cleaners.— Tlie  decision  to  dis- 
miss a  number  of  car  cleaners,  as  an  economy  measure,  has 
led  to  unrest  among  tlie  Corporation's  tramway  employiJs. 
Representations  are  being  made  by  the  men  to  the  City 
Council  and  the  general  ma.nag€r  of  the  undertaking. 

New  Zealand.— Tramway  Dfaeloi'jients.— The  Auckland 
City  C-ouncil  has  decided  to  authori.se  tramway  extensions  in 
the'  suluirhs.  involving  an  expenditure  of  £82,000.  Seven  new 
cars  will  be  required.— Wcufff's  Trade  Service  (Welhngton). 

Portrush.— Electric  Tramway.— In  relation  to  the  possible 
closmg  down  of  the  Portrush  and  (giant's  Causeway  electric 
tramway,  it  is  explained  that  this  will  be  due  to  the  loss  of 
water-power  and  the  compulsory  evacuation  of  the  generating 
station.  Hopes  are  entertained,  however,  that  the  latter  diffi- 
culty may  yet  be  surmounted.    The  line  was  opened  38  years 


ago.  The  power  is  generated  by  the  River  Bush  at  Bushmills, 
where  the  power-house  is  situated.  Originally  a  third  rail 
was  employed,  but  subsequently  the  overhead  trolley  system 
was  substituted. 

Salford. — Tuheatenki)  Strike. — Owing  to  the  secession  of 
21  in.spe(t(jrs  from  the  United  Vehicle  Workers'  Union,  a 
strike  is  throatcned  at  Salford  this  week-end.  The  inspectors 
who  remain  in  the  union,  and  who  are  in  the  majority,  have 
resolved  to  support  any  action  taken  by  the  remainder  of  the 
tramway  emplovi's  to  secure  the  return  of  those  who  have  left 
the  union.  The  national  executive  of  the  union  also  signifieti 
its  approval. 

Wallasey.— TiiACK  Repairs.— The  Tramway  Committee  is 
finding  that  the  tramway  rails  are  wearing  away  very  quickly 
and  is  faced  with  two  alternatives  :  (1)  To  let  the  wear  con- 
tinue until  replacement  is  necessary ;  or  (2)  to  anv.st  the  deteri- 
oration by  the  electric  welding  of  the  joints  and  retreading 
where  the  rails  are  badly  worn,  and  hardening  the  surface  by 
the  oxy-acetylene  process.  Last  year  the  Council  agreed  to  have 
three  miles  done  at  a  cost  of  £9,5(HJ.  The  work  has  been  com- 
pleted, and  it  ia  now  neces.sary  to  proceed  with  the  second 
three  miles,  which  w'ill  cost  £9.000.  About  one-third  of  the 
leiigtii  of  track  will  have  to  be  repaired  very  .scxin,  it  is  stated. 


TELEGRAPH    AND    TELEPHONE    NOTES. 

Cyprus. — Money  Order  Service.— The  Postmaster-General 
announces  that  a  telegraph  money  order  service  between  the 
United  Kingdom  and  Cyprus  commenced  on  September  1st. 
A  feature  of  the  new  service  is  that  the  telegrams  of  advice 
may  be  sent  at  the  deferred  rate,  which  is  one-half  of  the  full 
rate.  The  full-rate  service  is  available  for  cases  of  special 
urgency. 

Malay  Archipelago. — Wirei-ess  Installation.— Though  it  is 
situated  in  Borneo,  the  State  of  Brunei  (for  administrative 
purposes)  is  aftiliated  with  the  Straits  Settlements,  and  pro- 
mises in  time  to  share  in  the  prosperity  of  the  other  British 
possessions  in  the  Archipelago,  if  one  may  judge  from  the 
report  for  19'20  by  the  British  Resident,  Mr.  G.  E.  Cator.  In 
spite  of  the  depression  which  marked  its  closing  months,  the 
year  was  the  most  successful  that  Brunei  has  ever  known. 
During  19'20  there  was  under  construction  a  wireless  telegraphic 
installation  which  will  place  Brunei  in  communication  with 
Singapore  and  Euroi^e.  Purchases  of  material  were  made  m 
England  on  behalf  of  the  Government  by  Mr.  P.  H.  Dupree. 
of  the  Singapore  wu'eless  telegraph  station,  from  the  Dis- 
posals Board  and  War  Office.  It  is  considered  probable  that 
the  total  cost  of  the  installation  (including  fees  and  the  cost 
of  training  operators)  will  not  exceed  £800  per  station,  and 
there  are  four  stations— at  Brunei,  Labuan,  Brooketon,  and 
Temburong.  At  present  prices  that  sum  would  not  ordinarily 
suffice  even  to  purchase  the  necessary  material.  By  ttie  end 
of  the  year,  the  four  stations  named  above  had  been  erected 
and  equipped,  and  they  were  to  be  ready  for  use  as  soon  as 
the  balance  of  the  material  arrived  from  England.  Mr.  Cator 
acknowledges  indebtedness  to  the  Government  of  British  North 
Borneo  and  the  Island  Trading  Co.  for  valuable  assistance  in 
connection   with  the  installation. 

Mauritius. — Wireless  Telegraphy.— The  Imperial  authori- 
ties have  decided  to  discontinue  the  working  of  the  wireless 
station  erected  at  Rose  Belle,  in  Mauritius,  during  the  war. 
As  the  result  of  representations  by  the  commercial  community, 
it  is  possible  that  this  decision  may  he  reconsidered,  provided 
that  the  local  Government  will  assume  financial  responsibility 
for  the  station.  Owing  to  frequent  congestion  on  the  cables 
passing  through  Mauritius  the  wireless  station  has  proved 
very  convenient  for  the  dispatch  of  messages  direct  between 
Mauritius  and  the  Seychelles  and  Mauritius  and  Antananarivo, 
the  chief  town  of  Madagascar,  says  The  Times  Trade  Supple- 
ment. 

Restrictions  on  Wireless  Apparatus  Removed — With  re- 
ference to  the  restrictions  hitherto  in  force  on  the  manufac- 
ture, purcha.se.  sale,  au^l  possession  of  wireless  apparatus,  the 
Post'master-Gencral  announces  that,  in  consequence  ol  the 
lapse  of  Regulation  22  of  the  Defence  of  the  Realm  Regula- 
tions, such  apparatus  may  now-  he  made  (or  bought,  sold,  or 
held)  without  iiermit  or  restriction.  The  supervision  by  the 
Post  Office  of  dealings  in  such  apparatus  has  accordingly  ceased 
80  far  as  Great  Britain  is  concerned,  but  Regulation  22  is  still 
in  force  as  regards  Ireland.  'I'he  Postmaster-General's  licence 
under  the  Wireless  Telegraphy  Act.  1901.  is  still  necessar\ 
before  anv  apparatus  for  wireless  telegraphy  may  be  installed 
or  worked.  .\n  arrangement  has,  however,  been  adopted  for 
allowing  "  toy  "  sets  of  wireless  apparatus  to  he  used  (in 
Great  Britain"  onlv  for  the  present)  without  formal  licence, 
provided  that  the  "designs  of  the  sets  have  been  approved  hy 
the  Postmaster-Goneral,  and  that  the  set«  have  been  stamped 
or  marked  to  that  effect  before  sale.  Firms  or  persons  who 
desire  to  sell  "  toy  "  sets  of  apparatus  for  use  under  this 
arrangement  should  furnish  full  particulars  (including  illus- 
trations or  diagrams)  of  the  apparatus,  in  order  that  the 
design  of  the  .sets  may  be  considered.  Where  the  designs 
appear  suit^ible.  it  will  be  necessary  to  require  that  specimen 
sets  shall  be  submitted  for  inspection  before  definite  approval 


348 


THE    ELECTEICaL    EEVIEW.  LVoi.  sy.  no.  2,28.^septembkrsi,  i«2i. 


is  given.     Generally  speaking,  a  "  toy  "  set  will  be  regardedL, 
as   apparatus  arranged   for   transmission  and  reception  as   jm 
Hertzian  oscillator,  and  not  intended  for  connection  to  earth     I 
or  to  any  aerial  other  than  small  rods  with  or  without  vanes. 
The  range  of  such  sets  should  not  exceed  oU  yards. 

Sweden — Wireless  I'elepho.w.— The  telegraph  authorities 
are  now  conducting  experiments  for  linking  up  the  ordmary 
telephone  with  the  wireless  telephone,  by  means  of  which  a 
wireless  call  can  at  any  time  be  connected  with  the  ordinary 
telephone  system.  The  experiment  has  so  far  been  very  suc- 
cessful, says  the  Daily  Telegraph. 

The  Telephone  Service. — New  Exch.ange.— A  new  public 
telephone  exchange,  named  Grosvenor,  was  opened  on  Sep- 
teniber  3rd  at  39.  South  Audley  Street.  Oxford  Street,  W.  1, 
and  as  it  is  within  the  five-mile  circle  from  Oxford  Circus, 
it  is  within  the  local  fee  area  of  all  exchanges  within  a  radius 
of  ten  miles  from  Oxford  (.'ircus.  The  Grosvenor  exchange. 
which  has  central  battery  equipment,  will  start  with  the  trans- 
fer of  850  and  110  hues  from  the  Mayfair  and  Geriara  ex- 
changes respectively,  and  two  weeks  later  another  batcU  of 
■200  lines  will  be  transferred  from  Mayfair. 

U.S.A. — The  Radio  Corporation  of  .America  has  absorbed 
the  International  Radio  Co.  and  thereby  acquired  patents 
which  are  necessary  to  maintain  efficient  operation,  says  the 
Financier. 

Wireless  Telegraphy. — .\  Mess.\ge  from  M.^rs?— Mr. 
J.  C.  H.  Macbeth,  the  London  manager  of  Marconi's  Wireless 
Telegraph  Co.,  Ltd.,  desciibed  at  a  recent  luncheon  assembly, 
says  a  New  York  message  to  the  daily  Press,  the  recent  experi- 
ments ma.de  on  the  yacht  Klctira  in  the  Mediterranean  Sea 
which  led  Mr.  Marconi  and  others  to  believe  that  some  planet 
was  seeking  to  communicate  with  the  world.  Mr.  Macbeth 
said  the  apparatus  intercepted  waves  of  a  length  of  150,000 
metres,  whereas  the  maximum  wave-length  produced  in  the 
w'orld  was  14.000  metres.  He  said  the  regularity  of  the  wave- 
lengths disproved  the  belief  that  it  was  due  to  electrical  dis- 
turbances. It  is  also  reported  that  a  number  of  important 
experiments  in  wireless  telephony  are  at  present  being  carried 
out  between  Rome  and  Sicily,  a  distance  of  over  500  miles. 
which  are  regarded  as  most  satisfactory.  .'Vt  the  recent  an- 
nual meeting  of  the  company  held  in  London.  Mr.  Marconi 
is  reported  to  have  said  :  "  The  results  obtained  during  the 
last  few  weeks  are  of  signal  importance,  and  I  now  believe 
that,  if  we  have  not  completely  mastered  the  troubles  arising 
from  adver.se  atmospheric  conditions,  we  have  gone  far  enough 
to  enable  me  to  tell  you  that  this  w-ork  is  of  transcendental 
importance  and  epoch-making  in  the  conduct  of  wireless  tele- 
graph services  throughout  the  world.  The  new  arrangements 
not  only  enable  communication  to  be  carried  on  under-  con- 
ditions which  previously  made  it  impossible,  but  also  allow 
of  a  very  considerable  increase  in  speed  and  improvement  in 
accuracy."  With  regard  to  w"ireless  telephony,  considerable 
progress  had  also  been  made,  and  he  had  no  doubt  that  thi-tj 
new  method  of  communication  might  profitably  be  utilised  at 
once  as  a  practical  and  reliable  system.  They  foresaw  in  this 
direction  the  possibility  of  a  very  large  business  in  all  parts 
of  the  world  both  for  public  and  private  use.  They  hoped  in 
the  near  future,  suhject  to  satisfactory  arrangements  with  the 
Post  Office,  to  create  telephonic  .services  with  several  foreign 
countries,  and  also,  provided  they  bad  the  opportunities  they 
hoped  to  have,  a  wireless  telegraphic  service  between  England 
and  .Australia. 


CONTRACTS    OPEN    AND    CLOSED. 

(Tlw  date  giren  in  parentheneH  at  the  end,  nf  t/ir  jjiir<ii/rii/i/i 
indicate'  the  ijmi/e  of  the  Ei.ECTKICAt-  Kevihw  in  irhirlt  the 
"  Official  Notice"  iippi'iirrd. ) 


OPEN. 


Twelve 


Argentina. — October     21st.       State     Railways, 
months'  supply  of  electrical  stores.* 

Australia. — Mklbourne.  Victorian  Government  Railways. 
Octol)er  iGth.  D.c.  arc  welding  plant  (Cont.  No.  34.3'77). 
Armature  banding  machine  with  electric  mot(ir  and  starting 
gear  (Cfjnt.  .34,378). "November  '2nd.  Electrie  storage  battery 
complete  for  automatic  telephone  exchange  (Cont.  .34,229).* 

The  closing  date  for  the  receipt  of  tenders  for  1.32  sets  of 
accumulator  cells  (Cont.  .34,171)  has  been  extended  to  Sep- 
leral>er  'isth.* 

Adelaide. — Octol>er  12th.  Postmaster-General's  Depart- 
ment.   2.7.50  yds.  telephone  cords,  320  hand  sets.  160  jacks.* 

Bristol. — September  16th.  Electricity  Department.  One 
500-k\V  rotary  converter.     (August  26th.) 

Belgium. — October  3rd.  Municipal  authorities  of  .Schaer- 
beek.  Terminal  boxes  complete  with  circuit  breakers  and 
accessories.  Service  de  I'Electricite,  40,  Rue  de  Bcthleem. 
Schaerbeek.  Tenders  to  the  College  des  Echevins,  Hotel  de 
Ville.  Schaerbeek,   Brussels. 

Belgian  State  Railway  authorities,  at  La  Salle  Madeleine, 
Brussels,  are  inviting  tenders  for  the  supply  at  Malines,  of 
22  lots  of  miscellaneous  electric  train  lighting  material. 


.     Dorchester. — September     10th.       Electricity     Committee. 

.'Replating  battery,  ic.     (August  26th.) 

Eastbourne. — Septetnber    2Cth.       Electricity    Department. 

One  water-tuoe  boner,  Ian  and  chimney,  boiler -feed  pump  and 
piping;  one  2,50O-k\\  turbo-alternator  with  condeusmg  plant 
and  pipework.    (September  2ud.) 

France. — October  4th.      French  Ministry  of  War.     1,500 

kilometres  of  light  cable.  Ministere  de  la  Uuerre  (bervice  du 
(.jcnie),  64,  bis  lioulevaid  Ue  la  Tour-Maubourg,  Pans. 

Halifax. — September  10th.  Electricity  Committee.  Steel- 
work m  connection  with  foundations  for  new  turbme  set  at 
the  electricity  generatmg  station. — Mr.  A.  C.  llpple,  acting 
borough  engineer,  Crossley  Street. 

London. — H.M.  Office  of  Works.  September  16th.  Supply 
of  electrical  and  mechanical  labour-in-daywork  in  the  Cardilt' 
ilistrict.     (.\ugust  26th.) 

liERMOMisKi.— September  23rd.  Board  of  Guardians.  Six 
niunths'  supply  of  electric  lamps.  Mr.  H.  Keeve,  clerk  to  the 
liuardians,  -zsa,  'looley  Street,  S.E. 

Manchester. — September  13th.  Tramways  Committee. 
Motors,  controllers  and  trucks,  iV'c.  Mr.  J.  M.  M'Eh'oy,  general 
manager  Corporation   riamuays,  55,  Piccadilly,  Manchester. 

New  Zealand.— Wellington.— September  27th.  Public 
Worlis  Tender  lioard.  Six  sets  3-pnase,  60,0UO-V  air-break 
switches   for  the   V\  aikato  electric  power  scheme.* 

November  29th.  Pubhc  Works  Department,  Mangahao 
electric  power  scheme  :  3  water  wheels,  three  6,000-kVA  and 
two  3.000-k\A  a.c.  generators,  two  3-uuit  exciter  sets,  seven 
4.000-kV.\  single-phase  translormers,  msulators,  lightning 
arresters,  switcuboard,  &c.* 

October  loth.  Corporation.  Two  water-tube  boilers  with 
feed-water  heaters,  superheaters,  stokers.  &c. ;  one  5,000-k\N 
turbo-alternator  with  condensing  plant.     (September  2nQ.) 

Salford. — September  13th.  Tramways  Department.  Gene- 
ral supplies  for  three  or  six  months.  General  Manager,  3'2, 
Blackl Liars  Street,  Salford. 

South  Africa. — Johannesburg.  November  7th.  Rand 
Water  Board,  'iwo  350-k\V  steam-driven  electrical  generating 
sets,  complete  with  switchboards  and  ail  accessories.' 

Uruguay. — September  19th.  Board  of  State  Electrical 
Stations.  Generatmg  plant  for  four  electrical  groups,  consist- 
ing of  a.c.  and  d.c.  generators,  Diesel  engmes,  &c.* 

Uxbridge. — Board  of  Guardians.  Tenders  for  converting 
the  electric  power  plant  at  the  Institution,  Hillmgdon,  Jrom 
JOU  \  d.c.  to  200  \  .single-phase,  50  periods,  and  supplying 
machinery  for  same.     (See  tms  i.ssue.) 

Warrington. — .September  27th.  Board  of  Guardians. 
Electrical  goods  for  three  mouths.  Mr.  A,  Bottomley,  Bewsey 
Chambers. 

•  A  copy  of  the  snecification,  &c..  can  be  consulted  at  the 
Department  of  Overseas  Trade,  35,  Old  Queen  Street,  S.vv.  1. 


CLOSED. 


Australia. — l-'urlher  Iti  uur  iiule  un  page  55  of  July  8th, 
the  Electricity  Committee  ut  the  Sydney  Lity  Council  recom- 
mended that  the  olier  of  Thompsons  Pty.,  Ltd.,  to  supply  a 
17,500  (nominal)  kW  turbo-alternator,  3,tXX)  r.p.m.,  with  auxi- 
liary plaut  and  accessories,  for  £125, 000,  erected  complete, 
be  accepted ;  the  plant  is  a  Westinghouse  type  manulactured 
under  licence  from  the  Metrupulitan-\  ickers  Electrical  Co., 
Ltd. 

The  recommendation  was  considered  by  the  Council  on 
July  12th,  but  referred  to  the  General  Purposes  Committee 
to  consider  the  objections  to  the  acceptance  of  the  contract. 

The  objections   arc    based  on    the  claim  o(    the    linglish    Electric   Co.   of    Aus- 

■  is  contract,   and  the   protest  of 'the  Amalgamated 

the  work   beinj;  placed   outside   the  Stale.    The 

Co.   goes    bacli   to    the   arrangement  made   with 

Ltd.,    in    1918.    when    the     last-mentioned    lirm 

It,  but   was  unable    to  proceed    with   construction 

The  Council  agreed  to  cancel   the 

0   the  extent  of  i'lilS 


priority  in  Ir 
Society  of  lingineers  against 
claim  of  the  English  Electric 
Messrs.  Willans  &  Robinson 
contracted  for  a  5,000-kW  pla 
owing   to  War  Office  requ: 

afed   by  the   fi 


that  the 


Council    placed    its    next   order    for    main    ( 
Robinson,    Ltd.,    or    Messrs.    Dick,    Kerr 
Willans    Si    Robinson,    Ltd.,    incorporated 
Australia,  Ltd..  and  the  Council  about   the 
lu  order    the    next   generating   set    from    tht 
Ltd.,    namclv.   the    English    Electric    Co. 
"      British    Wcstinghoui 


pla 


In   the 
Electr 


8.000-kW 


th    Willans  and 

Subsequently     Messr.s. 

English     Electric    Co.    of 

f  1920  renewed   its  promise 

of    Willans  S:    Robinson. 

lime   the    Council   placed 

ufacturing  Co., 


alternator,  and  the  protest  of  Messrs. 
ulted  in  the  renewed  promise  mentioned, 
inecr    made    in   April    last   on    the    olTers 


port. 


offer   of 


for    the  supply  of 
Willans  &    Robinso 

A  report  by  the  city  electrical  cngii 
received  showed  that  the  English  Electric  i^o.  oi  /Australia, 
land  a  16,O00-kW  turbo  alternator  at  £103,150  f.o.b.  a  Uritis 
facture  a  similar  plant  in  Australia  at  cost  plus  15  per  cent, 
son's  (C'maine)  Proprietary.  Ltd.,  offered  a  1'2,000-kW  alteri 
■Jhe  engineer  recommended  acceptance  of  the  English  Elect 
a  plant  at  £103,150.  if  it  was  decided  to  accept  a  firm  offer,  though  his  opinion 
was  that  it  would  be  to  the  Council's  advantage  to  have  the  alternator  con- 
structed locally  by  the  English  Electric  Co.  Another  offer  for  the  supply  of 
this  plant  was  received  after  the  date  fixed  for  receipt  of  these  tenders,  but 
was  not  reported  upon. 

The  General  Purposes  Committee,  on  July  19th,  decided  to 
confirm  the  recommendation  of  the  Electricity  Committee  and 
give  the  contract  to  Messrs.  Thompson  (Castlemaine)  Proprie- 
tary, Ltd.— Tender*. 


Vol.89.  No.2,28.-., sbptkmber;),  i;t2i.]    THE    ELECTRICAL    REVIEW. 


349 


Belgium. — No  less  than  twenty  concerns,  incUidinfj  the 
Medupolitan-Vickers  Co.,  conipct<'d  for  ttie  recent  contract 
of  the  municipal  authorities  of  Scliacrbeek.  Brussels,  for  the 
supply  of  electricity  meters;  the  lowest  prices  were  subrrJitted 
by  M.  F.  Van  Sintjau,  of  Brussels. 

Nine  concerns,  iuchulini,'  one  French  and  one  Italian,  com- 
peted for  the  recent  contract  of  the  municipal  authorities  of 
Ixellcs,  Brussels,  for  the  supply  of  a  quantity  of  low-pressure 
armoured  cables  required  in  connection  with  the  electric 
hghting  undertaking.  The  lowest  quotation  was  that  of 
Messrs.  Noel.  Van  Gastel  &  Mertens,  of  Brussels. 

The  Belgian  Ministry  of  National  Defence,  in  Brussels,  re- 
cently invited  tenders  for  the  supply  of  5,tKJ0  8-clpctrode  valves 
for  use  in  connection  with  the  military  wireless  telegraph 
service.  Six  concerns  competed  for  the  ('ontract,  the  lowest 
oiler  (51,900  fr.)  being  that  of  M.  J.  Vink.  of  Brussels. 

Salford. — Health  Committee. 


•iuni.  M.uplf,   £1,930.- 


Tramway  Committee. 


Electricity  Committee. 

H.p.  swilchgear  in  connection  with  the  iupplv  nt  electricity  to  Llo\(l's 
Pacliing  Warehouses,  Ltd.,  Weaste,  fSlB— Metropolitan-Vickers  Elec- 
trical Co.,   Ltd. 

Lighting  and   Cleansing   Committee  :  — 

Swan  neclis  lor  attachment  to  street  lamp  pillars  (37s,  6d.  each),  £112.— 
Rrighton   Lighting    &  Electrical    Engineering  Co.,    Lid. 

Tasmania. — Tasmanian     Hydro-electric     Power     Supply. 

Erection  of  the  transmission  lines  Waildamana-Risdon  and  Waddamana- 
Launceston,  £37,900.— G.  Cheverton,  of  Hobart,  for  the  erection  of  both 
lines.  The  contractor  will  make  an  immediate  start.  The  contract 
provides  that  both   lines  are  to  be  completed   by  August,  1922. —  Tenders. 


FORTHCOMING     EVENTS. 


British  Association  for  the  Advancement  of  Science.— September  7th-14th. 

.At    Edinburgh.      Eighty.ninth  annual    me.ling. 

Shipping,   Engineering  and   Machinery   Exhibition.— September  7th  to  28th. 

.•Vt  Olympia,  W. 
Birmingham  and  District  Electric  Clul).— Saturday,  September  10th.    At  the 

Grand    Hotel.    Colmore    Row.     At   7   p.m.     Paper,    "Canadian    Notes,"    by 

Mr.    N.  Deykin. 

Salford  Technical  and  Engineering  Association.- Saturday,  Septembi'r 
loth.  At  the  Ro\:il  It.hnn;,.!  (  nlirn,,.  At  7  p.m.  Lecture  on  "Modern 
Dcvelopnvnts   in  the  M.inul.u  lui -  .in, I    Use  of  Coal  Gas,"  by   Mr.   E.  West. 

institution  of  Mining  Engineero. -\\.  Jnesd.ay.  September  14th.  At  the  Town 
Hall,  Stuke-on-lrcnl.     At  li   a.m.     Annual  general   meeting. 


NOTES. 


Appointments  Vacant. — Switchboard  attendant  (83s.)  for 
the  i(edditch  Urban  District  Council  electricity  works;  charge 
engineer  for  the  Torquay  Corporation  electricity  department; 
plumber-jointer  for  the  Farnworth  Urban  District  Council 
electricity  department.  See  our  advertisement  columns  to-day. 

Shadowless  Light. — A  lamp  that  throws  a  brilliant  shadow- 
less light  has  been  introduced  to  London,  says  the  Daily  Mail 
by  a  French  firm.  It  is  claimed  that  if  an  object  is  piaced 
between  the  lamp  and  the  surface  to  be  illuminated,  no  shadow 
is  cast  on  the  latter.  This  result  is  accomplished  by  means 
of  a  cylindrical  prismatic  lens  and  a  number  of  silvered  mirror 
reflectors.     "  There  is  no  heat." 

The  Theory  of  Relativity. — Kinstein's  theory  of  relalivitv 
is  to  be  the  subject  of  a  kmciiiatngri'ph  film  which  a  Geniitm 
company  has  engaged  some  leading  .scientists  to  prepare  for 
the  autumn.  By  the  use  of  diagrams  and  apparatus  of  various 
kinds  the  nrinciples  of  the  new  theory  will  be  made  intelligible, 
it  is  said,  to  per.5ons  who  are  entirely  incapable  of  under- 
standing mathematical  formulae. — Evening   News. 

Fatuities. — A  most  unusual  fatality  occurred  last  week. 
Walter  ."Vshton  (33).  stonemason,  was  standing  on  the  cause- 
way in  Montagu  Square,  Mexborough,  clo.se  to  an  electric  light 
standard  when  the  trolley  arm  of  ti  passing  tramcar  slipped 
the  wires,  struck  the  light  standard,  and  knocked  off  the  head, 
which  crashed  down  and  fractured  Ashtnn's  skull.  He  died 
in  the  hospit^il  within  an  hour  of  the  accident. 

Caught  by  the  revolving  claws  of  an  electrically-driven 
dough  mixer  which  he  had  been  cleaning,  George  Gobel.  a 
Deptford  baker,  was  drawn  into  the  machine  and  terribly 
injured;  he  died  soon   after  being  admitted  to  hospital. 

"  Straphan{<ing  "  to  Remain. — Tlie  Daily  Mail  understands 
that  straphanging  in  tramway-cars  and  omnibuses,  which  was 
due  to  end  on  October  Lst,  is  to  be  allowed  to  continue  until 
the  needs  of  the  travelling  imhlic  are  met  with  adequate  ser- 
vices. Tliis  extends  the  permission  given  during  the  war  for 
a  certain  number  of  .standing  passengers  in  public  vehicles. 
The  report  of  the  investigations  made  by  Mr.  Prank  Elliott. 
Assistant  Commis.sioner  of  the  Metropolitan  Police,  is  to  be 
issued  in  a  few  days,  and  is  expected  to  delay  the  operation  of 
the  ban  for  at  least  six  months. 


Service  Notes.— Major  G.  A.   Bruce,  T.D.,  .M.I.E.E.,  has 

relinquished  his  commission  in  the  Territorial  Force  Keserre 
of  Otticcrs  as  from  tbe  1st  inst.  Major  Bruce  was  associated 
with  the  Tyne  Electrical  Engineers  for  many  years,  becoming 
captain  in  l'J03  and  major  in  191-5.  Lieutenant  C.  A.  Stephens, 
Tyne  Electrical  Engineers,  has  resigned  his  commission,  to 
which  he  was  appointed  in  1916.  getting  his  second  star  in 
1918.  Captain  W'.  H.  U.  Marshall,  M.I.E.E.,  having  attained 
the  age  limit,  has  resigned  his  commission  in  the  Dorset 
(Electric  Lights)  Engineers.  Major  Marshall  joined  the  regi- 
ment in  1910,  was  promoted  captain  in  191.5  and  major  in  the 
present  year.  The  following  otlicers  of  the  Tj'ne  Electrical 
Engineers  have  been  Ijosted  to  the  Reserve  of  Uflicers  of  the 
Territorial  Force  in  their  res|)eftive  ranks :  Capt.  .L  F.  8. 
Hunter,  M.B.E.,  Capt.  I..  S.  Winkworth.  Capt.  M.  C.  James. 
Capt.  D.  A.  Williamson;  Licuts.  H.  S.  Kiplev,  M.B.t..  (to 
be  captain),  Lieuts.  R.  G.  Ellis.  A.M.LE.E..  F.  S.  Corby,  and 
F.  W.  Bond,  all  from  the  -iTtli  ult. 

The  Trade  Union  Congress. — "  .Millions  of  people  lack 
employment,  while  the  world  cries  for  more  and  more  goods 
to  supply  only  the  bare  necessities  of  life.  .  .  .The  workers 
should  press  for  a  shorter  working  week.  ..." 

That  is  the  strange  argument  of  the  President,  Mr.  E.  L. 
Poulton  (Boot  and  Shoe  Operatives),  in  his  presidential 
address  to  the  Ti'ade  Union  Cong:ress  which  opened  at  Cardiff 
on  September  uth.  The  idea  is  apparently  that  with  still 
shorter  hours  the  work  of  production  would  be  shared  by  a 
greater  number  of  men.  There  were  850  delegates,  represent- 
ing 212  unions,  with  a  total  membership  of  nearly  6i  millions. 
The  reappearance  of  Mr.  Smillie.  the  veteran  miners'  leader, 
was  a  feature  of  the  Congress. 

News  Value  or  Nuisance  Value? — The  following  editorial 
under  this  heading  in  our  excellent  contemporary  Cliemical 
and  Mctalluryical  Enyineering,  contains  a  sentiment  with 
which  we  cordially  sympathise  :  — 

On  the  hottest  day  yet  there  came  to  us  a  "  news  note  " 
from  a  well-known  corporation  that  shall  be  nameless  because 
it  ought  to  know  better.  Probably  the  Old  Man  does  know 
better  but  is  away  on  his  vacation.  The  item  reads  as  follows  : 
"  Blank  Co.  Distributes  New  Blotter.  The  Blank  Co.  are 
placing  in  the  hands  of  their  representatives  for  distribution  a 
new  and  attractive  blotter.  The  Blank  Co.  have  always  been 
strong  advocates  of  the  blotter  for  advertising  purposes  because 
of  its  usefulness,  its  attention  value  and  its  ability  to  drive 
home  its  sales  message." 

This  is  the  kind  of  information  for  which  our  readers  are 
supposed  to  hunger  and  thirst;  to  pay  gtxid  money  for  sub- 
scriptions so  that  they  may  read  it  and  still  more  good  money 
to  have  their  advertisement  accompany  it.  It  pains  us  to  have 
anybody  think  so.  We  have  a  high  opinion  of  our  readers;  a 
sense  of  brotherhood  w'ith  them,  \^'e  talk  out  of  our  hearts  to 
them,  and  feel  that  they  understand,  and  in  return  they  often 
talk  straight  from  their  hearts  to  us  and  we  think  we  under- 
.stand.  We  don't  set  up  to  be  professional  highbrows  (who 
are  those,  according  to  Brander  Matthew-s,  whose  instruction 
exceeds  their  mental  capacity),  but  at  the  same  time  we  do 
not  worry  over  reducing  the  expression  of  our  opinions  to 
words  of  one  syllable.  We  do  not  w-orry  over  the  adenoids 
of  our  readers;  we  take  it  for  granted  that  if  they  ever  were 
congested,  they  were  duly  removed ;  and  we  do  not  try  to 
reach  the  feeble  minded  or  those  who  are  defective. 

On  the  other  hand,  we  want  news;  all  the  news  that  is 
really  news,  and  that  is  worth  reading  and  tit  to  print.  Had 
the  company  in  question  developed  a  new  product  or  process, 
different  from  any  that  is  known,  and  of  such  value  that  in 
our  judgement  our  readers  would  be  glad  to  know  of  it,  we 
should  have  been  glad  to  publish  a  technical  article  on  the 
subject.  We  are  not  influenced  by  the  advertising  value  such 
an  article  may  have  to  the  concern  thtit  produces  the  appa- 
ratus  or  product,  if  we  think  it  worth  while  to  print  it; 
whereas,  if  we  do  not  think  it  worth  while,  there  isn't  any 
money  that  can  get  it  printed  except  at  advertising  rates, 
and  as  an  advertisement  in  the  advertising  section. 

We  do  not  print  advertisements  either  as  so-called  "  reading 
matter  " — to  fool  our  readers,  or  intersfUM-sed  with  it — to 
disturb  them.  Advertising  is  a  legitimate  art.  but  it  has  been 
made  the  subject  of  serious  malpractice.  One  of  the  most 
•serious  phases  of  this  malpractice  is  to  give  it  nui-sance  value. 
It  consists  in  stealing  the  attention  of  busy  men  to  toll  them 
.something  they  do  not  want  to  know.  It  has  not  a  tithe  of 
the  value  ascribed  to  it.  Men  with  things  to  do  and  with 
obligations  to  perform  are  beginning  to  realise  this.  If  we  do 
not  chew  tobacco,  we  do  not  want  to  be  told  which  preparation 
of  tobacco  to  chew.  When  we  read  our  morning  newspaper, 
and  are  trying  to  learn  what  is  being  done  with  the  tariff 
bill  in  Washington,  we  do  not  want  to  be  interrupted  by  the 
information  tliat  the  Maison  do  Paris  is  having  a  grand 
marked-do W11  sale  of  lingerie.  On  the  other  hand,  the  woman 
of  the  household  may  want  to  know  about  the  sale,  but  may 
not  be  interested  in  the  tariff  bill.  This  misplacement  of 
news  and  advertising  is  a  mistake,  so  far  as  wo  are  concerned. 

Worse  than  such  a  mix-up  of  understanding  and  under- 
wear is  the  publication  as  news  of  such  inane  items  as  that 
a  corporation  has  bought  some  blotting  paper  and  had  its 
name  printed  on  it.  That  brings  the  corporation's  name 
before  our  readers,  but  it  offends  them,  and  rightly  so.  It  does 
not  interest  us  and  we  don't  see  how  it  can  interest  anybody 
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Institution  Notes.— Institution  of  Electrical  Engineers.— 
The  offer  of  Mr.  E.  M.  Hughman  to  give  a  donation  of  i'i50 
to  the  Benevolent  Fund,  ou  condition  that  19  similar  amounts 
were  conti]but«;d  by  June  iJOth,  has  been  e.\tended  by  hmi  to 
December  oltt,  J'J-il. 

BiRJJl.NUUAM  AND  DisTKiCT  ELECTRIC  Club. — The  arrangements 
for  the  second  half  of  the  I'.'il  session  include  the  leadmg  of 
papers  ou  "  Commercial  Ettjcieucy  of  the  Telephone,  on 
October^yth.  by  Mr.  C.  G.  J^lndlay;  and  on  "  The  Gyroscopic 
Compass,"  ou  November  mth,  by  ilr  II.  E.  Stcventon.  Ihe 
annual  meeting  is  to  be  held  on  December  lUth. 

Association  of  Enuineeus-in-Charc.e.— The  president  for  the 
-H-ason  i;til-±J  wiU  be  Capt.  H.  Riall  Sankey.  C.B.,  C.B.E., 
who  will  deliver  his  addiess  on  October  ]2th.  Mr.  L.  Pendred 
has  become  a  vice-president.  The  annual  dinner  will  take 
place  on  October  8th. 

A  Watt  Memorial. — To  mark  the  recent  centenary  of 
James  Watt,  the  Institution  of  Shipbuilders  and  Engineers 
has  founded  two  new  chairs  in  Glasgow  University — a  James 
\\  att  Chair  of  Electrical  Engineering,  and  a  James  Watt 
Chair  of  the  Theory  and  Practice  of  Heat.  The  appomtments 
are  likely  to  be  made  by  the  University  Court  next  month. — 
The  Observer. 

A  Swedish  Electrical  Invention. — Ludvika  Elektromekan- 
iska  Verkst^id  has  begun  the  manufacture  of  a  newly  invented 
apparatus  by  the  use  of  which,  it  is  claimed,  all  risk  in  hand- 
ling high-pressure  electric  lines  is  eliminated.  The  inventors 
of  the  apparatus  are  ilr.  Olof  Jacobsson  (a  foreman)  and  Mr., 
Gustaf  Hendeberg  (an  engineer).  The  contrivance,  which  is 
simple  and  easily  handled,  costs  kr.  i50. — lieuter's  Trade  Ser- 
vice (Stockholm). 

Joint  Electricity  Authorities. — In  accordance  with  ex- 
I)ectations,  the  financial  state  of  the  country  has  interfered 
with  the  movement  for  co-ordinating  electrical  undertakings. 
It  was  intended  to  establish  a  Joint  Electricity  Authority,  for 
the  Mid-Lancashire  area,  and  to  erect  three  generating 
stations,  but  at  a  conference  on  Monday  it  was  decided  to 
postpone  the  scheme  sine  die  in  view  of  the  financial  obliga- 
tions which  it  would  involve.  Though  this  does  not  amount 
to  actual  abandonment,  the  proposal  is  not  likely  tu  be  put 
into  oi>eration  for  a  considerable  time.  Had  the  scheme  gone 
forward  it  would  certainly  have  marked  a  new  industrial  era 
in  North-East  and  West  Lancashire. 

Machinery  Required  in  Sofia. — The  Department  of  Over- 
seas Trade  infoim.s  us  that  His  Majesty's  Legation,  Sotia, 
reports  the  receipt  of  an  inquiry  for  quotations  required  in 
PhiUppohs  for  the  equipment  of  new  constructions.  Th© 
inquirer  is  also  desirous  of  receiving  catalogues  for  machinery 
of  all  descriptions,  including  dynamos,  motors,  flour  milling 
plant,  pumps  (hand  and  power),  stationary  and  portable  elec- 
tric sets,  &c.  The  Legation  has  also  transmitted  an  inquiry 
received  from  Bourgas  for  the  names  of  some  United  Kingdom 
firms  dealing  in  small  machinery  and  textiles.  The  names  and 
addresses  of  the  inquii'ers  may  be  obtained  by  United  King- 
dom finns  interested  on  appUcation  to  the  Department. 

The  Society  of  Technical  Engineers. — We  understand  that 
after  a  long  period  of  preliminary  work  the  Society  of  Tech- 
nical Engineers  has  at  last  arrived  at  a  general  agreement 
throughout  its  inembei.ship  with  regard  to  the  broad  lines  of 
its  policy,  and  that  only  the  details  of  the  form  in  which  that 
policy  shall  bo  stated  remain  to  be  settled.  This  will  shortly 
be  accomplished,  and  the  Society  will  then  he  in  a  position  to 
publish  an  account  of  its  aims  and  organisation. 

It  is  noted  by  the  Labrmr  corresixnulerit  of  Tlic  Times  that 
the  movement  towards  the  oigani.sation  of  the  brain-workers 
has  become  international,  proposals  having  been  put  forward 
in  that  connection  in  Switzerland  and  Italy,  whilst  in  Austriii 
an  .\ct  has  already  come  into  force  affecting  them  in  certain 
l»rofessions. 


eented  by  the  stafE  with   a  silver  fruit  dish,  rose   bowl,  and 
attache  case. 

Mr.  Chas.  Mallins.  M.I..\.E.,  A.I.E.E.,  late  general  man- 
ager of  the  Liverpool  Corporation  motor-'bus  and  tramway  ser- 
vice, is  joining  the  board  of  the  Samucl^on  Transport  Co.,  Ltd. 

Among  the  arbiter's  awards  following  claims  made  by  Leith 
othciais  arising  out  of  the  amalgamaiiou  of  the  buigU  with- 
Edinburgh  appears  the  following  :  Mr.  A.  P.  Rutherford, 
late  electrical  engineer,  Leith,  amount  of  claim,  £(5,501);  Cor- 
(loration  s  olter,  ±'l,.3O0;  award,  £4,0UU. 

-Uajor-General  Geo.  O.  Squier,  chief  signal  officer  ol  the 
U.S.  Army,  left  London  last  Saturday,  the  brd  inst. 

Mr.  \\  iLLiA.M  N\  ALKER,  director  of  health  and  safety  in  the 
Mines  Department  and  formerly  chief  inspector  ot  mines, 
retired  on  August  31st. 

Mr.  H.  NlJiiMO,  M.I.E.E.,  of  the  Public  Works  Department, 
Burma,  who  is  at  home  on  leave  (address :  The  Sports  Club, 
St.  James's  Square,  S.W.I),  will  be  glad  to  give  our  readert 
any  information  at  his  disposal  regarding  the  cost  of  living, 
trade  prospects,  Arc,  in  Burma. 

-Alderman  Barhi'.tt  has  been  appointed  chairman  of  the  Sal- 
ford  Corporation  'IVamways  Committee,  and  Councillor  H.  S. 
HiNU  has  been  elected  deputy-chairman. 

Mr.  F.  Ayton,  M.I.E.E.,  at  present  chief  engineer  and  man- 
ager of  the  Corporation  Electric  Supply  and  Tramways  at 
Ipswich,  is  taking  up  his  new  position  with  Messrs.  Rausomes. 
Sims  iV  Jetferies.  Ltd.,  on  the  14th  instant,  alter  which  all 
communications  should  be  addressed  to  him  at  Orwell  Works, 
Ipswich.  On  and  after  the  date  mentioned  communications 
relating  to  the  business  of  the  Corporation  Electricity  Supply 
and  IVamway  Departments  should  be  addressed  to  the  new 
chief  engineer  and  manager,  Mr.  A.  S.  Black,  M.I.E.E. 

On  August  -iclrd,  at  All  Saints'  Church.  Habergham,  Mr. 
T.  W.  HoRTON,  shift  engineer  at  the  Corporation  Electricity 
Works,  Leigh,  francs.,  was  married  to  Miss  Edith  Walley, 
only  daughter  ct  Mr.  and  Mrs.  F.  Walley,  Ightenhill,  Burulex. 

Mr.  H.  Wilson  is  vacating  his  position  as  mains  superin- 
tendent to  the  Maidstone  Corporation  early  iu  October  oi; 
appointment  as  distribution  engineer  at  the  Croydon  Electri- 
city W  orks. 

Mr.  E.  E.  HoADLiiY,  M.I.E.E.,  engineer  and  manager  of  the 
Corporation  Electricity  Supply  Undertaking  at  Maidstone  has 
been  appointed  honorary  secretary  of  the  Electric  ^'ehicle 
Committee,  in  succession  to  Mr.  F.  .Ayton.  M.I.E.E.,  who  hijis 
held  the  position  since  the  committee's  inception,  and  who 
resigned  upon  his  appointment  as  joint  managing  director  of 
Messrs.  Ran.'^omes.  Sims  &  Jefferies,  Ltd.  Upon  .severing  his 
connection  with  municipal  work,  Mr.  Ayton  ceases  to  be  a 
representative  of  the  I.M.E.A.  on  the  Committee,  and  accord- 
ingly, at  the  last  meeting  of  the  Committee,  he  was  elected 
a  member  in  his  personal  capacity  and  re-elected  chairman  for 
the  year  ending  March  31st  next.  All  communications  in 
connection  with  the  Electric  Vehicle  Committee  and  its  work 
should  in  future  be  addressed  to  Mr.  E.  E.  Hoadley,  Electri- 
city ^^■orks,  Maidstone,  Kent. 

Obituary. — Sir  F.  Brain. — We  regret  to  learn  from  the 
Keening  liews  ot  the  death  of  Sir  Francis  Brain,  a  distin- 
guished mining  engineer  and  a  pioneer  in  the  u.se  of  elcctri 
city  in  mining  operations,  who  was  a  member  of  the  Advi.sor\ 
Committee  under  the  Government  control  of  coal  mine.-. 
Knighted  in  1913,  Sir  Francis  belonged  to  an  old  Forest  :  . 
Dean  family,  and  was  an  alderman  of  the  Gloucester  C-ounty 
Council. 

Victor  E.  Joyce. — We  regret  to  learn  of  the  death  of  Mr 
Victor  E.  Joyce,  who  was  works  manager  and  a  director  of 
Park  Royal  Engineering  Works,  Ltd.  On  his  return  froii' 
holidays  he  was  taken  ill  through  blood  poi.'^ining,  which 
developed  rapidly,  and  death  ensued  in  the  course  of  a  week. 
'The  interment  took  place  at  Ealing  on  the  3rd  in.stant,  when 
a  large  number  of  the  employes  from  Park  Royal,  together 
with  the  staff  and  such  of  the  directors  as  were  in  town,  at- 
tended to  show  their  sympathy  and  esteem. 


OUR     PERSONAL     COLUMN. 

Tlie  EdiUirs  ineitf  rlrctrical  engineers,  whether  coiiMcted  rmth  the 
technical  or  the  comiroial  xide  of  the  prHfessioii  and  induxtry, 
alto  electric  trimway  and  railway  ufficialx,  to  keep  readers  of  the 
Elkctiucal  Kkview  potted  a<to  tJieir  vweementg. 


.\Ir.  W.  J.  Hancock,  M.Inst.C.E.,  M.I.E.E..  Government 
electrical  engineer.  Western  '.Australia,  has  retired  after  37 
years'  sen'icc.  Mr.  Hancock  was  responsible  for  the  construc- 
tion and  r.'<tablishment  of  the  lirst  Perth  and  Fremantle  tele- 
phone exchange  ,-ystems.  repairing  and  relaying  of  the  Break- 
sea  submarine  cables,  &c. 

Mr.  J.  OXF.MiAM,  X)ermanent  head  of  the  Commonwealth 
Postmaster-General's  department,  has  returned  to  Australia 
from  a  busino.'is  visit  to  England.  America,  and  the  Continent. 
^('nmnionuealth  [•Engineer. 

The  marriage  took  place  at  the  l''arish  Church.  Orediton 
(Devon),  on  September  Lst,  of  Mr.  R.  J.  Webb,  .\. M.I.E.E.. 
engineer  of  the  Ebro  Iirigation  &  Power  Co.,  of  Barcelona, 
and  Miss  .Alison  Fiiam  i-s,  eldest  daughter  of  Mr.  S.  B.  Francis, 
of  CreditOD. 

Mr.  W.  M.  MiLNES,  chief  assistant  engineer,  of  the  Coventry 
Corporation  Tramways,  who  is  leaving  to  become  general  man- 
ager of  th«  Corporation  Tramways  at  Wigan,  has  been  pre- 


NEW     COMPANIES     REGISTERED. 


Tishurv  Electric  Supply  Co.,  Ltd.   (176,539).— Registered 

AuRusI  :ifllli.  (\ipit:il,  £e,m>  in"£l  shares.  To  K''"i'rate  and  supply  electric 
curnmt  for  lifiht,  power,  and  other  purposes  in  Tisbury.  W^ilts.  Minimum 
»-;ish  5uh.;cription  90  per  cent,  of  the  shares  offered.  The  first  directors  are  : 
A.  J.  Fipp.ird,  Broad  .Sanctu;irv  Chambers.  Westminster,  S.W.I;  W.  W. 
I<end:dl.  lli(;h  Street.  Tisburv ;  A.  B.  Randall.  27,  Victnri.i  Road,  Salisbury: 
K.  n,  W.  bh,  (iaslon  Manor,'  Tisburv.  Qualification,  £2.';.  Remuneratbn  as 
lix.Hl  l,\  the  eoinpanv.  Secretary  :  A.  B.  Randall.  ReRislered  office  :  Tow:; 
.Mill,  Salisbury,  Wilts'. 

Electrolux,   Ltd.  (176,547). — Private  company.  Rc}>istcrcd 

AuRust  3Ist.  Capital,  £.5,000  in  fl  shares.  To  carry  on  the  business  o( 
electricians,  electrical  and  mechanical  engineers.  &c..  and  to  acquire  from 
Ihe  A.  B.  lilectrolux,  Stockholm,  the  trade-mark  "  Electrolux."  and  the  good- 
will  of  the  business  carried  on  by  them  in  England  in  connection  therewith. 
'Ihe  subscribers  (each  with  one  .share)  arc:  A.  Urry,  17,  Acton  Street,  W.C.I, 
rlerk;  J.  G  Hawes,  10.  Endsleigh  Terrace.  Dukes  Road,  W.C.I,  clerk.  Th- 
first  directors  are;  A.  L.  Wenner-Oren  (chairman)  and  J.  Scrivener.  Regis- 
tered office:   73.   Newman  Street.  W.l. 

Scottish  Enilineerin;;  Corporation,  Ltd.  (■11.8.52).— Private 

company.  Registered  in  Edinburgh  August  3Ut.  r'apital.  £10.000  in  £1 
shares.  To  acquire  the  business  of  ihe  Scottish  Engineering  Corporation, 
carried  on  at  128.  Hope  Street.  Glasgow.  The  first  directors  are:  J.  A. 
Btveridgc,  .31.  CliBord  Street.  Ibrox.  Glasgow,  clerk;  A.  H.  Hughes,  46.  Wood- 
lands  Road,  Glatgow,  merchant,  Qualification,  100  shares.  Secretary:  J.  A 
Bcveridge.     Registered  office:  128,   Hope  Street,  Glasgow. 
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British  Association  for  tlie  Advancement  of  Radiology  and 
Physiotherapy.     (The  word  "  Limited  "  being  omitted  from 

lillcj  by  licence  of  the  Uourd  uf  Trade.)  (17(i,;">aH).— Kcgislered  Septembir  1st 
a$  a  company  limited  by  guarantee.  The  objects  are :  To  promote  the 
advancement  of  radiology  ami  physiotherapy  on  tK:icntitic  lines  under  the 
direct  control  of  the  medical  profession.  The  management  is  vested  in  a 
(Jouncil,  the  first  members  of  which  are  :  R.  Knox,  ^8,  Harley  Street,  VV., 
consulting  radiologist;  F.  Homaman-Johnson,  66,  Harley  Street,  W.,  consult- 
ing r.ndiologist ;  O.  MacGregor,  14,  Welteck  Street,  consulting  electrotherapist ; 
S  G  Scott.  6,  Bentinck  Street,  W..  consulting  radiologist;  Sir  Archibald  D. 
Reid,  30,  Welbeck  Street,  W.,  consulting  radiologist;  S.  Melville,  9,  Chando^ 
Street,  W.,  consulting  radiologist;  Agnes  .Savill,  7,  Devonshire  Place,  W., 
electrotherapeutist  and  derm.-ilologist.  Solicitors  :  Bristows,  Cooke  and  Carp- 
mael,  1,  Copthall   Buildings,  E.C. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Dartmoor     Electric     Supply    Co.,     Ltd Particulars     of 

£2,SUU  debentures  authorised  November  27th,  1919,  whole  amount  issued; 
charged  on  the  company's  undertaking  and  property,  present  and  future,  in- 
cluding uncalled   capital.     f'arli,^Urs  filed  August   16th,  1921. 

Bell's  United  Asbestos  Co.,  Ltd. — Issue  on  August  '2.jth, 

1S21,  of  fl.rOO   debentures,  part  of   a   series   already   registered. 

Babcock  &  Wilcox,  Ltd.  (65,805).— Return  dated  June  1st, 

1921  Capital.  X2,460,000  in  £1  shares  (100,000  6  per  cent,  preference,  300,000 
S  per  cent,  second  preference,  and  2,160,000  ordinary),  100,000  6  per  cent,  pre- 
ference, 179,056  5  per  cent,  second  preference,  and  2,148,828  ordinary  shares 
taken  up.  £1,027,875  paid.  £1,400,000  considered  as  paid.  £9  remains  in 
arrears.     Mortgages  and  charges,   nil. 

Hooper's     Telegraph     &     India^Rubber      Works,      Ltd. 

(40  947)— Return  dated  July  12th,  1921.  Capital,  £.50,000  in  £10  sh.ir.s  (1,00(J 
preference  and  4,000  ordinary).  All  shares  taken  up.  £40,000  paid  and  £10,000 , 
considered  as  paid.     Mortgages  and  charges,  nil. 


CITY    NOTES. 


French  Societe     d'Elcctro-Cliimie     ct     d'Elcctro- 

Comnanies  Metallurgie. — According  to  the  report  pre- 

P  ■  sented  to  the  ordinary  general  meeting  on 

May  25th,  the  net  profit  on  the  working  of  1920  amounted  to 

3,709,495  fr.,  from  which  a  dividend  of  45  f'r.  per  share  was 

sanctioned. 

Compagnie  Electriqiie  du  Nord. — The  accounts  for  19'20  pre- 
sented at  the  ordinary  meeting  on  July  '29th  showed  net  prohts, 
after  setting  aside  300,000  fr.  to  the  sinking  fund,  of  375,000 
fr.,  which  were  again  carried  forward.  The  capital  has  now 
been  increased  from  12,500,000  fr.  to  14,500,000  fr. 

Eclairage  et  Force  par  I'Electricite  a  Parts. — The  accounts  for 
1920.  presented  at  the  meeting  on  June  27th,  showed  net  profits 
of  438.429  fr..  against  370,200  fr.  m  the  previous  year.  The 
available  balance,  after  addition  of  the  carry-over  of  1,662,656 
fr.  from  the  last  report,  amounted  to  2,121.085  fr.,  against 
2,182,655  fr.  The  amount  of  the  distribution  was  not  stated. 
A  dividend  of  25  fr.  per  share  was  declared  last  year. 


New  Issues. — The  issue  of  ^6350,000  debentures  of  the 
Thames  Valley  Electric  Power  Board  (N.Z.)  having  been 
over  subscribed,  the  list  was  closed  at  11  o'clock  on  Wednesday 
morning  last  week;  owing  to  the  heavy  oyer  subscriptions 
it  was  found  impossible  to  consider  applications  received 
through  the  post. 

Stock  Exchange  Notices. — Dealings  in  the  following 
securities  have  been  specially  allowed  by  the  Stock  Exchange 
Committee  under  Rule  148a  : — 

Thames  Valley  Electric  Power  Board. — i;350,000  six  per  cent, 
debentures  of  £100  each,  issued  at  96  per  cent.  46  per  cent, 
paid  (guaranteed  by  New  Zealand  Government),  after  issue  of 
allotment  letters. 

I'he   undermentioned     have     been    ordered   to   be  officially 
.quoted:  — 

Barcelona  Traction.  Light  &  Power  Co.— JEl.050,000  8  per 
cent,  secured  debentures,  Nos.  Al  to  A7,000  (£100).  and  Bl  to 
B700  (£500)  bearer. 

Shanghai  Electric  Construction  Co.— 3,490  shares  of  £10  each, 
fully  paid,  Nos.  36,511  to  40,000. 

Direct  Spanish  Telegraph  Co.,  Ltd.— -Dividend  at  the  rale 
of  10  per  cent,  per  annum  on  the  preference  shares  and  an 
interim  dividend  at  the  rate  of  8  per  cent,  per  annum,  free 
of  income  tax,  on  the  ordinary  shares  for  the  half-year  ended 
June  30th. 

Canadian  General  Electric  Co.,  Ltd. — Dividend  of  2  per 
cent,  for  the  three  ninnlhs  to  September  30th  on  the  common 
stock  and  3J  ix-r  cent,  for  the  half-year  on  the  preference 
stock. 

Fraser  &  Chalmers,  Ltd. — The  liquidator  is  now  making 
a  further  payment  of  9d.  per  share,  which  will  bring  the  total 
return  of  capital  up  to  32s.  3d.  per  £1  share. 

Brazilian  Traction,  Light  &  Power  Co. — Quarterly  divi- 
dend  of   1^    per  cent,    on    prcfcrciiLC   shares. 

Davis  &  Timmins. — Interim  dividend  of  3  per  cent.,  free 
of  tax,  on  the  ordinary  shares  for  the  half-year. 

American  Telephone  &  Telegraph  Co. — Dividend  of  2i  per 
cent.,  less  tax. 


ST0CK5    AND    SHARES. 


TuiiSDAi  Evening. 
THt;  lioliday  season  being  regarded  as  practically  over,  the 
Stock  Exchange  markets  are  displaying  a  reaisonablc  amount 
uf  activity,  and  the  trend  of  values  has  been  generally  upward. 
In  .spite  of  the  calls  which  are  made  upon  capital,  investment 
continues  to  absorb  readily  enough  whatever  good  stock  comes 
to  market.  The  Thames  Valley  (New  Zealand)  Power  Com- 
pany's 6  per  cent,  debentures,  guaranteed  by  the  New  Zealand 
Government,  were  promptly  over-subscribed.  The  subscrip- 
tion-lists were  open  for  a  couple  of  hours  only.  The  market 
in  the  .scrip  began  to-day,  Tuesday,  and  the  price  is  (}Uoted 
1  premium.  The  Southland  Power  Company's  debenture 
stock,  oUered  at  the  same  price  and  on  similar  terms,  com- 
mands a  premium  of  IJ. 

Nor  are  the  home  country's  issues  neglecteil.  North  Metro- 
politan 7i  per  cent.  Extension  debenture  and  Metropolitan 
Electric  7i  per  cent,  debenture  have  both  risen  to  S  premium 
(jvcr  and  above  their  issue  price  of  95.  General  Electric  7  per 
cent_.  debenture  has  risen  to  98.  a  premium  of  5  points.  'Ihe 
Shropshire  Electric  Power  7J  per  cent,  debentures  remain 
about  I  premium.  Several  uf  the  issues  recently  made  by  iron 
and  steel  companies,  the  prices  of  which  have  been  standing 
at  a  discount,  are  recovering  to  their  par  levels. 

It  is  worth  noticing,  in  the  strong  investment  demand,  that 
Home  Railway  debenture  stocks  are  again  coming  into  favour. 
Metropolitan  3i  per  cent,  debenture  stock  has  risen  to  o7J. 
District  debentures  are  difficult  to  obtain.  The  6  per  cent, 
permanent  debenture  stock  is  quoted  at  89.  which  compares, 
incidentally,  with  137i  at  which  the  stock  stood  on  the  out- 
break of  war.  District  4i  per  cent,  first  preference  changed 
hands  this  week  at  60.  London  Electric  4  per  cent,  preference 
has  been  done  at  52,  at  which  the  yield  on  the  money  is  7j  per 
cent.  East  London  debentures  continue  to  be  put  up.  The 
company's  4  per  cent.  "A"  debenture  stock  stands  at  60. 
The  "  B  "  debenture,  which  received  §  per  cent,  for  last  year, 
changed  hands  the  other  day  at  37j,  while  a  little  speculation 
is  springing  up  in  the  4  per  cent,  third  debenture'  stock,  a 
fair  number  of  bargains  having  been  dune  about  15i.  The 
company's  ordinary  stock  has  strengthened  to  4. 

Metropolitan  ordinary  at  25J  is  i  lower,  but  Districts  remain 
at  17i.  Underground  Electric  Income  Bunds  are  ijuotcd  76i 
ex  the  coupon  of  £2  net  due  on  September  1st.  The  market 
valuation  of  the  coupon  is  £2  lis.  per  cent,  net,  owing  to  the 
premium  it  commands  by  reason  of  the  interest  being  payable 
in  New  York  as  well  as  in  London. 

Electricity  supply  shares  are  a  better  market.  County  of 
London  have  risen  5s.  to  8g.  St.  Jamc»'»  at  6 J  are  similarly 
better.  Metropolitans  are  half-a-cro\\  n  higher  at  31.  West- 
minster ordinary,  although  quoted  at  o:i  middle,  are  mure  like 
5J.  Dealers  in  the  market  are  not  anxious  to  put  up  prices, 
but  their  hands  are  being  forced  against  themselves,  and  the 
pressiu'e  to  buy  is  consistent.  With  the  early  termination  of 
Suiiuuer-time,  this  is,  of  course,  the  season  of  the  year  to 
which  the  investor  begins  to  pay  a  little  attention  to  what  are 
called  illumination  securities,  and  with  the  improvement  in 
electrical  shares,  there  has  come  a  pretty  general  advance  in 
gas  stocks. 

The  manufacturing  list  is  inclined  to  be  shghtly  harder, 
but  there  is  still  a  good  deal  of  nervousness  in  regard  to  the 
possibility  of  German  competition.  Edisons  have  tlropped  to 
6s.  3d.,  recent  transactions  being  marked  at  7.s.  India-Rubber 
shares  have  been  done  at  15s.  On  the  other  hand,  there  is  a 
noticeable  demand  for  the  pre-ordinary  issues.  British  In- 
sulated 45  iTcr  cent,  debenture  at  'JoJ  is  2  up.  and  the  ctmi- 
pany's  5  per  cent,  debenture  stock  at  93J  shows  a  gain  of  5 
points.  Briti.sh  Aluminium  debentures,  although  unchanged 
in  price,  are  also  wanted.  I'he  5  jxir  cent,  prior  lien  deben- 
tures stand  nominally  about  73  and  the  5i  per  cent,  debenture 
stock  at  71.  Stock  changed  hands  in  the  last-named  the  other 
day  at  this  price.  General  Electric  ilebenture.  as  already 
noted,  has  jumped  to  98.  The  company's  ordinary  shares  re- 
main at  .£1,  and  l)oth  classes  of  preference  .stand  about  17s.  6d. 
Callender's  preference  have  risen  to  18s.  9d.  Telegraph  C-on- 
structions  at  21  i  arc  the  fraction  to  the  gofid.  In  the  foreign 
list.  Calcutta  Electric  new  preference  shares.  5s.  paid,  have 
hardened  to  5s.  9d.  The  recent  nervousness  perceptible  in 
stocks  and  shares  connected  with  India  is  passing  away,  and 
most  of  the  recent  falls  have  been  recovered. 

Further  progress  has  been  made  in  tho  exchange  process  that 
is  going  on  between  Mexican  Light  tt  Pmver  Fives  and  Mexico 
TYamway  Fives.  The  price  of  Mexican  Light  Fir.st  Bonus  has 
droppedto  49i.  while  Mexico  Tramway  5  ixm-  cents,  at  ."iS  have 
recovered  the  full  amount  of  the  coupon  taken  ofl"  last  week. 
Brazil  Tractions  are  better  at  29,  but  in  the  British  Columbia 
group,  the  deferred  stock  at  55  is  3  points  lower.  Anglo- 
Argentine  Tramways  show  no  changes.  Midland  Electric 
6  per  cent,  debenture  stock  at  78i  is  about  a  point  down. 
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Anglo-Anirricnn  Telegraph  preferred  at  86  has  again  im- 
proved, and  Great  Northern  'i'elographs,  after  being  '25J,  went 
back  to  lis,  at  which  they  still  .shuw  a  rise  of  12s/  6d.  on  the 
week.  Tlie  Kast-ern  group  is  a  little  easier,  with  Eastern  Tele- 
graph ordinary  down  a  point  to  16'2i.  (Parenthetically,  refer- 
ence may  he  forgiven  to  the  fact  that  the  wonderful  summer 
weathei'  makes  it  seem  ahuost  paradoxical  for  the  Eastern 
conii>any  to  be  playing  Rugby  football  matches  these  hot  after- 
noons at  its  Hampstead  training  school.)  Marconis  at  1  18/1() 
are  1/16  down,  owing  to  the  complete  absence  of  public  in- 
terest in  the  shares,  and  Marconi  Marines,  after  giving  way 
to  a  guinea,  recovered  to  21s.  9d.  Business  in  this  market  has 
dwindled  to  meagre  proportions. 

Babcock  &  Wilcox  at  2}  show  a  rise  of  Is.  3d.,  but  the  ad- 
vance that  had  lx>en  taking  place  in  iron,  coal  and  stieel  shares 
received  something  of  a  check  from  the  speech  of  the  President 
of  the  Trade  Tnion  Congress,  in  which  he  foreshadowed  a 
demand  for  shorter  hours  of  work.  Tiiis  affected  armament 
.shares  as  well.  Vickers,  after  being  over  14s.,  went  back  to 
13s..  and  Armstrongs  from  19s.  .3d.  droojied  to  IHs.  f5d.  The 
strength  of  the  iron  and  steel  market  attracted  a  little  local 
selling  from  CardilT  and  Sheffield.  Interest  in  the  rubber 
market  is  confined  to  the  efforts  tnat  are  being  made  to  estab- 
lish, upon  a  sound  foundation,  the  new  Rubber  Shareholders' 
.Association.  We  understand  that  up  to  the  present  the  Asso- 
ciation has  s<^cured  support  from  about  .500  proprietors  of 
rubber  shares,  but  as  it  is  computed  that  there  are  at  least 
.tO.O(Xi  ijeople  who  own  shares  in  rubber-producing  companies, 
it  is  obvious  that  the  .\s.sociation  has  a  wide  field  left  from 
which  to  draw  that  measure  of  supixirt  which  alone  can  render 
its  inauguration  a  success  in  the  way  of  making  itself  felt  in 
regard  to  control  of  the  industry. 


8HABE  LIST  OF  ELECTKIOAIi  COMPANIES. 

Home  Elictbioitt  OoKFAana. 

Dividend  Price 

, " V  Sept.  6, 

1919.  1930,  k>t91.    Rlieortsll, 

Bfompton  Ordinary 13  19  \.%  -    2       i 

Oharing  Cross  Ordinary    . .        . .        t         8  4t  — 

do.       do,       do.       4iPrel,..        4  4i  Bt  — 

Chelsea 4  6  H  — 

City  ol  London        18  14  li  — 

do.       do.    6per  cent.  Fret...       6  6  VH- 

Connty  of  liondon 8  8  fei  ^    i 

do.       do.    6per  oen».  Pief...        6         6  bg  — 

Kensington  Ordinary         ....        1  9  4|  — 

London  Electric       9i       91  1  — 

do.       do.    6  per  cent.  Prel. . .        6         6  2J  — 

Metropolitan 6         1  82  +  J 

do.         4i  per  cent.  Pret,      ..       4i       4)  %t  — 

SI.  James' and  PaU  Mall  . .        ..  13  13  l\  +1 

Boath  London  6  1  9))  — 

Sooth  Metropolitan  Pret T         T  16/9  - 

Westminster  Ordinary      ....  10  10  BJ  — 

TbLKORAPBS  AKD  TIZ.BFHORBB, 

Anglo-Am.  Tel.  Pret 8         8  86  +4 

do,  Del IJ       14  I'J  — 

Chile  Telephone       6         6  SJ  - 

CnbaSub.  Ord 7         7  7»  — 

Eastern  Extension 10  10  16^  — 

Eastern  Tel.  Ord 10  10  Wi.\  —1 

Globe  Tel.  and  T.  Ord 10  10  168  — 

do.       do.       Prel 6         6  94  — 

Great  Northern  Tel 33  94  95  -i-  g 

Indo-European        10  10  80  — 

Marconi  96  V-  \\i  —}, 

Oriental  Telephone  Ord 19  19  2^  - 

United  R.  Plate  Tel 8         8  Gi  — 

West  India  and  Panama  ..        ..  Nil  Nil  6/!i  — 

Western  Telefrrapb 10  10  lO^  — 

HoHi  Rin.r. 

Central  London  Ord.  Assented  ..        4         4  47A  — 

Metropolitan 1}        11  25.^  -  \ 

do.  District  ..      Nil      Nil  17,  — 

Underground  Electric  Ordinary  ..      Nil      Nil  2f  — 

do.  do.       "A"      ..      Nil      Nil  r,/6  — 

dOi  do.      Income    ..       4         9  7>^xd  —  '. 

FoBKioR  Trims,  ko, 

Anglo-Arg,  Trams,  First  Prel,     ..        U       I9i  9J  - 

do.  do.      and  Prel.       ..      Nil       6J  2}  - 

do.  do.      6%  Deb,        ..6         6  64  — 

Brazil  Tractions       Nil      Nil  29  ^1 

British  Columbia  Eleo.  Rly.  Ploe.       6         6  60  — 

do,  do.         Prelerred        6  !)3/-  G.?J  — 

do.  do.        Deterred         8  124/-  56  —9 

do.  do.       Deb.       ..        4'        4}  69i  — 

Mexico  Trsms  5 per  cent.  Bonds..      Nii      Nu  6Hxd  +  H^ 

do.  6  per  cent. Bonds..      Nil      Nil  95  — 

Mexican  Light  Common    ..        ..      NU      Nil  9  — 

do.  Prel Nil      Nil  17*  — 

do,  lei  Bonds . .       . .     NU      :>  49i  -i 

MAmmoTtntma  CoHruiiis. 

Bibcock  4  Wilcox 16  16  2*  +  ,V 

British  Aluminium  Ord 10  10  17/6  — 

British  Insulated  Ord 16  IS  1,1,  — 

Callenders 16  16  1,^,  — 

6iPrel 04        64  189  +  ,'„ 

CromptonOrd 10  10  I4(G  — 

Edison-Swan 10       —  6'S  -2/- 

do       do.    6  per  cent,  Deb,    ..       6    '     E  68  — 

meotric  Constrnotion       ..        .,  10  10  18/9  — 

English  Electric 8         8  11/-  — 

Oo.  Prel 6        6  14'. 

Gen.  Eleo.  Prel 6i       6}  17/G  — 

do.        Ord 10       10  20/.  — 

H.nlcy  16  16  1,'„  — 

do.    41Prel 4i       41  »  — 

Indla-Bnbtaer  10  —  H  — 

Mel. -Vickers  Prel 8         8  I);  — 

Biemeni  Ord.  10       10  1,,  — 

Telerraph  Oon 90  90  lii  -t-  i 

*  OlTllands  paid  tree  o(  Ir.oome  Tax. 
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MARKET     QUOTATIONS. 

It  should  be  remcmbcrcil,  in  iiiakiu';'  use  of  the  figures  appearinijr 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general^ 
and  they  inay  vary  according  to  quantities  and  other  circumstances. 


Wednesday.  September  7tli. 


CHEMICALS.    &.C. 


a  Acid,  Oxalic per  lb. 

a  Ammoniac  Sal  per  ton 

a  Ammonia,  Muriate  (large  crystal)  „ 

a  Bisulphide  ol  Carbon         . .        . .         „ 

a  Borax „ 

a  Copper  Sulphate        „ 

a  Potash,  Chlorate       per  lb. 

a        „        Percblorate  ;,        ..         „ 

a  Shellac per  cwt. 

a  Sulphur,  Sublimed  Flowers         . .        „ 

a         „         Lump  

a  Soda,  Chlorate  per  lb. 

a      .,      Crystals  per  ton 

a  Sodium  Bichromate,  casks  . .    per  lb, 

METALS,    &o. 
p  Babbitt's  Metal  Ingots  ..   per  ton 

c  Brass  (rolled  metal  2"  to  12"  basis)    per  lb. 
c      „       Tubes  (solid  drawn)  . .         „ 

c      „       Wire,  basis 

c  Copper  Tubes  (solid  drawn)         . .        „ 
e       „       Bars  (best  selected)         . .   per  ton 

c       „       Sheet 

c       „       Rod 

d      „       (Electrolytic)  Bi 

d      „  ..  SI 

d      „  „  Wire  Rods. .        „ 

d      „  „  H.C.  Wire. .    per  lb. 

/  Ebonite  Rod 

/       „         Sheet 

a  German  Silver  Wire  . .        . .         „ 

b  Gutta-percha,  fine „ 

b  India-rubber,  Para  Une      . .         . .         „ 
/  Iron  Pig  (Cleveland  Warrants)    . .    per  ton 
/      „    Wire,  galv.  No.  8,  P.O.  qual.        „ 

g  Lead,  English  Pig 

g  Mercury  per  hot. 

e  Mica  (in  original  cases)  small      . .    per  lb, 
e      „  I,  ..       medium . .        „ 

e      ,.  I.  ..       large      ..        „ 

p  Pliosphor  Bronze,  plain  castings..         „ 
p         „  „  rolled  bars  and  rods        „ 

p         ,,  „  rolled  strip  &  sheet        „ 

d  Bilicium  Bronze  Wire        . .         . .    per  lb, 
r  Steel,  Magnet,  in  bars        ..        ..         „ 
n  Tin,  Block  (English)  . .        . .   per  ton 

a    „      Wire,  Nos.  I  to  16      ..        ..    per  lb. 
p  White  Anti-friotion  Metals         . .  per  ton 


jei4  los. 

£16 
£15 
3id- 


£90  to  £275 

lOjd. 
1/05  to  1/0^ 

lijd, 

l/i4 

£103 

£103 

£103 
£73  10s. 
£146  lOs. 
£89  10s. 

Hid. 

8/li 
8/. 

a/9 

18/7 

1/1 

Nom. 

£30 

£24  6s. 

£10  5s. 

3d.  to  3/. 

4/-  to  8/- 

10/.  to  20/-  &  up 

1/4  to  1/9 

3/1  to  2/6 

3/2  to  2/7 

1/33 

l/b 

£161 

3/6 

£65  to  £275 


£3  dec. 
ad.  dec. 


id.  dec. 


lOs.  inc. 
10s.  inc. 
IDs.  inc. 
iV.d.  inc. 


a  G.  Boor  &  Oo, 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Oo, 
e  F.  Wiggins  &  Sons. 
/  India-Hubber,  Qutta-Peroha  and 
Telegraph  Works  Co.,  Ltd 


Qnotatlons  supplied  by— 

g  James  &  Shakespeare. 

b  Edward  Till  &  Co, 

/  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd, 

a  P.  Ormlston  &  Sons. 


r  W,  F.  Dennis  &  Co, 


New  System  of  Sanding  Rails. — Mr.  James  Southworth, 

of  Wigan  an  engine  driver  on  the  Lancashire  &  Yorkshire 
Railway,  has  invented  and  patented  a  new  system  of  sanding 
rails  to  prevent  locomotives  and  other  railway  and  tramway 
vehicles  slipping.  An  engine  has  been  fitted  with  the  inven- 
tion at  the  Wigan  sheds  of  the  Lancashire  &  Yorkshire  Ka'l- 
way,  where  demonstrations  of  the  utility  of  the  system  havi; 
been  successfully  carried  out-  The  apparatus  can  be  used  on 
railways  and  tramways  generally,  and  its  utility  as  a  money 
and  labour-.saving  invention  is  said  to  be  manifest  in  collieries, 
engineering  works,  and  other  industrial  establishments  whei\' 
heavy  loads  are  continually  Ijeing  moved  in  the  sidings  ami 
on  the  works  railways.  The  device,  by  the  use  of  whicli 
all  the  paraphernalia  at  present  recjuired  for  the  sifting,  dry- 
ing and  pulverising  of  sand,  may  at  once  be  done  away  with, 
can  !»  easily  fitted  to  all  existing  types  of  engines. — Man- 
chester Guardian. 

Electricity  in  the  Antarctic. — Sir  Ernest  Shaclcleton's  An- 
tarctic Expedition  is  to  utilise  wireless  telephone  apparatus 
which  will  insure  all  its  sections  being  kept  in  constant  touch 
with  one  another  while  engaged  in  work  of  exploration.  Mar- 
coni's Wireless  Telegraph  (.'o.  is  fitting  two  iOU-watt  YB  wire- 
less telegraph  and  telephone  sets  on  board  the  Qurxf.  One 
of  these  is  for  permanent  u.sc  on  board  the  ship,  and  the  other 
for  base  work  on  land;  their  range  is  about  100  miles.  The 
Avro  aeroplane  which  is  being  taken  with  the  expedition 
will  also  be  fitted  With  a  Marconi  wireless  telephone  so  that 
it  will  be  able  to  maintain  telephonic  cominunicatinn  with 
the  Quest  and  also  with  the  land  ba.se.  Electricity  is  to  be 
made  use  of  for  many  purpo.ses.  inchnling  the  lieating  of 
clothing  for  the  crew. 

School  of  Instruction  in  Radio}<raphy,  &c. — A  school  for 
the  training  of  technical  assistants  m  X-ray  and  electrical 
departments  has  been  instituted  at  the  King's  College  Hospital. 
Denmark  tlill,  S.E.  The  school  is  under  the  supervision  of 
Dr.  R.  Knox.' director  of  the  radiographic  department.  For 
full  particulars  see  our  advertisement  pages  to-day. 
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THE     BRITISH     ASSOCIATION.-I. 


TllK  (■Iglitj-niutli  annual  iiiLH/ling  of  Ihu  British  Asso- 
ciation for  the  Advancement  of  Science,  and  the  fifth 
which  lias  been  held  in  Kdinhurgii,  opened  on  Wednes- 
day last  with  the  delivery  of  the  presidential  address 
hy  Sir  T.  Edward  Thorpe,  which  we  review  below. 

Edinburgh,  as  perhajis  is  only  natural,  claims  a  long 
and  intimate  accjuaintanee  with  the  Association,  \yhich 
first  met  in  the  city  in  1834,  when  the  Association  was 
only  two  or  three  years  old  ;  the  attendance  of  about 
1,300  members  then  was  considered  very  satisfactory. 
The  next  Ediiilnirgh  meeting  was  in  1850;  the  third,  in 
1871,  was  under  the  distinguished  "presidency  of  Loril 
Kelvin,  then  Sir  William  Thomson.  The  last  meeting 
was  held  in  ISilL'.  wlien  the  eminent  geologist.  Sir  Archi- 
bald Geiivie,  was  president;  electrical  subjects  loomed 
large  on  this  occasion.  Prof.  Unwin,  addressing  the 
Engineering  Section,  mentioned  a  hydro-electric  instal- 
lation of  1,600  h.p.  at  Genoa,  and  the  "  huge  sciieme 
now  nearly  complete  at  Niagara,  an  available  power  of 
7,000,000  horse."  Messrs.  Purdon  and  Walters 
contributed  copious  notes  on  the  utilisation  of  water 
power  by  means  of  turbines,  and  mentioned  that  it 
migiit  be  possible  to  use  the  enormous  power  of  tidal 
rivers — but  did  not  touch  upon  the  Severn.  Mr. 
Alexander  Siemens  spoke  of  the  working  results  of  two 
"  Siemens  ''  electric  locomotives,  developing  a  maximum 
of  110  b.h.p.,  supplied  to  the  City  &  Siuth  London 
Kailway.  Mr.  (Dr.)  Gisbert  Kapp  read  a  paper  on  the 
transmission  of  j)ower  by  alternating  current.  A  report 
bj  a  committee  of  the  niost  distinguished  electrical  men 
of  the  time,  upon  the  construction  and  issuing  of  prac- 
tical standards  for  use  in  electrical  measurements,  bore 
witness  to  a  great  deal  of  work  l)y  Mr.  (Sir  Richard) 
Glazebrook.  The  German  view  of  British  standards  was 
presented  by  Prof,  von  Helmholtz,  who  was  accorded  a 
wonderful  reception.  Prof.  S.  P.  Thomson,  and  many 
others,  also  read  papers  upon  a  variety  of  electrical 
subjects. 

Sir  T.  Edward  Thorpe,  this  year's  President,  is  well 
known  as  one  of  the  most  prominent  of  British  chemists. 
He  is  Emeritus  Professor  of  General  Chemistry  in  the 
Imperial  College  of  Science  and  Technology,  and  has 
held  numerous  other  educational  and  scientific  positions. 
Among  tliese  may  be  mentioned  the  offices  of  Treasurer 
and  President  of  the  Chemical  Society;  President  of  tlie 
Society  of  Chemical  Industry ;  Vice-President  of  the 
Uoyal  Society;  and  Director  of  (iovernment  Labora- 
tories, London,  His  connection  with  the  British  Asso- 
ciation is  a  long  one;  he  was  President  of  the  Chemical 
Section  in  1890,  and  Vice-President  in  lIKKI.  lie  has 
written  a  nuniber  of  works  on  chemistry,  iniliidiiig  two 
on  ([uaiitative  and  (]uantitative  analysis  ,anil  a  "  Dic- 
tionary of  Applied  Chemistry." 

Prof.  A.  H.  Gibson  is  presiding  over  the  iMigincering 
Section  (G),  and  his  address  will  be  .■d>stracted  in  a  later 
issue. 

We  have  recorded  in  recent  issues  one  in-  two  innova- 
tions wliicli  have  been  introduced  into  the  pniccniiiiLrs 
this  year.  One  of  the  most  importaiil  of  these  is  tlie 
derision  to  ]ierinit  discussions  upon  the  addresses  of 
the  presidents  of  Sections,  This  will  no  doubt  allow  nf 
the  eliiridation  of  obscure  jioiiits,  which  ai'e  always 
lialile  to  inclusion,  and  also  alfcji'il  the  speakers  an 
opiuu'l  unity  to  amplify  other  statenu'iils. 

The  first' half  of  the  Presi.lent's  address  reviewed  the 
■  'etivities  of  the  Association  from  its  inception  in  18.'il, 
|iri)priately  emphasising  the  fact  that  it  was  largely 
•  iittish  ill  origin,  and  mentioning  in  tiiis  connection 
t!.e  Willi;  of  Sir- David  Brewster,  described  as  the  virtual 
founder,  and  Principal  Forbes,  Lord  Kelvin's  year 
(18(1)  was  tiescribed  in  glowing  terms,  reference  being- 
made  to  his  advocacy  of  the  institution  of  national  re- 
search laboratories.  Sir  Edward  liere  mentioned  that 
it  was  in  1871  that  his  i-nnneetion  with  the  Association 
commenced.  Toin-liing  upon  tlie  principal  scientific 
events  of  the  intervening  Tid  years,  he  recalled  the  dis- 
covery   of    argon     by     Lord      Kavleigh;    of    radium    bv 


.Madaiiiu  Curie;  of  helium  as  a  terrestrial  element  by 
Uamsay;  and  the  production  of  helium  from  radium  by 
Uamsay  and  Soddy,  In  pure  ])hysics  the  half-century 
had  witnessed  Hertz's  discovery  of  electromagnetic 
waves  and  the  rise  of  Lorentz's  electron  theory.  The 
telephont",  incandescent  lighting,  wireless .  telegraphy, 
the  application  of  the  Rdntgen  rays^  the  electric  trans- 
mission of  energy,  and  the  kineniaitog'raph  had  all  ap- 
peared since  the  Edinburgh  meeting  of  1871,  The 
need  for  research  was  again  emphasised,  and  satisfaction 
was  expressed  at  the  great  step  accomplished  by  the 
establishment  of  tlie  Department  of  Scientific  and  In- 
dustrial Research.  Sir  Edward  then  dealt  at  some 
length  with  the  molecular  theory  of  matter,  and  spoke 
of  the  work  of  the  mast  prominent  men  in  this  field  of 
research.  The  discovery  of  the  electron  was  commented 
upon,  tribute  being  paid  to  such  scientists  as  Soddy, 
Rutherford,  J.  J.  Thomson,  Collie,  and  Mosely.  The 
speaker  referred  to  the  experiments  of  Mr.  V.  w".  Aston, 
who  had  succeeded  in  showing  that  a  nuniber  of  eleniente 
were  in  reality  mixtures  of  isotopes ;  he  gave  several 
examples  of  this  fact,  including  argon,  chlorine,  hro- 
mine,  &(.-.  It  was  now  known  that  the  nuniber  of  elec- 
trons in  an  atom  of  an  element  was  eipial  to  the  atomic 
number  of  that  element  corresponding,  that  is,  to  the 
position  whieli  it  occupied  in  the  series  when  the 
elements  were  arranged  in  the  order  of  their  atomic 
weiglits.  The  investigations  of  Sir  J.  J.  Thomson  into 
the  electronic  theory  of  matter  were  described  in  some 
detail  by  the  speaker,  who  showed  that  the  periodic  law 
evolved  agreed  with  that  of  Mendeleeff  or  the  Law  of 
Octaves  of  Newlands.  Referring  to  the  horrors  of  scien- 
tific warfare  such  as  had  been  witnessed  in  the  last  few 
years.  Sir  Edward  concluded  his  address  by  hoping  that 
the  Association  would  set  its  face  against  the  continued 
degradation  of  science  in  this  augmenting  the  fright- 
fulness  of  war,  and  use  its  influence  in  arresting  a  course 
which  w^as  the  very  negation  of  civilisation. 

This  year's  Journal  is  quite  a  bulky  publication,  and 
there  are  those  who  think  that  too  much  is  being  at- 
tempted in  the  short  space  of  a  week.  This  will  prob- 
ably lead  to  those  interested  in  a  particular  section 
confining  their  attention  solely  to  that  section,  lest 
mental    indigestion    sujiervene. 

Section  G — Engineering — commenced  its  duties  early 
on  Thursday  morning,  devoting  the  first  part  of  the  day 
to  the  study  of  stresses  and  strains  in  timber,  ship's 
]dates,  steel  ropes,  &c.  Prof.  T.  Hudson  Beare  read 
a  paper  on  "  The  Influence  of  the  Width  of  the  Specimen 
upon  the  Residts  of  Tensile  Tests  of  Mild  Steel  and 
Rolled  Copper,"  and  Prof.  Henry  Briggs  described 
two  new  forms  of  rescue  apparatus  for  use  in  mines. 
The  address  of  the  president  of  the  section  was  given 
this   morning   (Friday). 

In  Section  A — Mathematical  and  Pliysical  Science — 
Mr.  A.  A.  Campbell  Swinton  described  the  reception 
of  wireless  waves  on  a  shielded  frame  aerial.  Mr.  J.  J. 
Dowlinjr  ilemonstrated,  on  Thursday  afternoon,  the  re- 
cording ultra-niicroiiieter  in  which  variations  of  the 
capacity  in  an  oscillating  valve  circuit  cause  variations 
of  the  plate  circuit  current.  A  potential  balancing 
device  enables  a  sensitive  galvanometer  to  be  employed 
to  record  these  changes  and  extremely  minute  changes 
in  capacity  due  to  the  relative  displacement  of  plates 
(10  "  em.  or  less)  are  readily  detectable.  The  appara- 
tus is  used  for  seisniographical  work  and  as  a  miero- 
jiressure  manometer,  among  other  tilings,  Dr,  Dawson 
Turner  and  Mr,  I),  M.  R.  Crombie  demonstrated  the 
beliavioui-  of  an  electrified  pith  ball  in  an  ionised  atnio- 
N|iliere.  'I'lie  experiments  siiowed  the  etTect iveness  of 
vaiiiiiis  soiin-es  of  ionisation,  sueli  as  an  arc  liglit,  burn- 
ing magnesium  wire,  imandescent  platinum  wire, 
Nernst  filament,  a  Bunsen  flame.  X-rays  and  radium 
rays.  The  directive  influence  of  a  charged  Leyden 
jar  was  demonsti-ated  by  the  concentration  of  tjie  ions 
along  a  line  joining  the  centre  rod  of  the  jar  and  the 
source  of  ionisation  ;  unless  the  pith  ball  was  in  this  line, 
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it  appeared  to  be  unafiiected.  The  effect  upon  the  ball 
appeared  to  be  independent  of  the  nature  of  its  charge. 
Prof.  O.  W.  Kicliardson,  the  president  of  Section  A, 
delivered  his  address  on  "  Problems  of  Physics  "  this 
morning,  and  an  abstract  of  it  is  given  below. 

Wages  and  the  cost  of  living  were  the  main  subjects 
of  .Section  F — Economic  Science  and  Statistics;  Mr. 
\V.  Jj.  Hichens,  ])residcnt,  spoke  on  "  Tlie  Principles 
by  which  Wages  are  Determined,"  this  morning. 

Some  of  the  (to  our  readers)  more  important  papers 
and  addresses  are  given  in  abstract  form  below. 


Problems  of  Physics. 


Prctidrntial  Address  by  Prop.  O.  W.  Ricit.'Vrdson,  D.Sc. 
F.H.S.     (Abstract.) 

Section  A. — Mathematics  and  Physics. 

The  theoretical  researches  of  Einstein  and  Weyl  suggest  that 
not  merely  tlie  material  universe  but  space  itself  is  perhaps 
huite.  As  to  the  proLiabilities  I  do  not  wish  to  express  an 
opinion;  but  the  statement  is  signihcant  of  the  extent  of  the 
revolution  in  the  conceptions  and  fundamental  principles  of 
physics  now  in  progress.  Ihat  space  need  not  be  infinite  has, 
1  iH'lieve,  long  ueen  recognised  hy  geometricians,  and  appro-  ■ 
priate  geometries  to  meet  its  possible  limitations  have  been 
devised  by  ingenious  mathematicians.  I  doubt,  however, 
whether  these  inventive  gentlemen  ever  dreamed  that  their 
schemes  held  any  objective  validity  such  as  would  assist  the 
astronomer  and  the  physicist  in  under.standing  and  classifying 
material  phenomena.  It  is  not  certain  that  they  will;  but  the 
possibility  is  definite.  Apart  from  this,  the  whole  develop- 
ment of  relativity  is  an  extiaordinary  triumph  for  pure  mathe- 
matics. Had  Emstein  not  found  his  entire  calculus  ready  to 
hand,  owing  to  the  purely  mathematical  work  of  Christoffel, 
Riemann,  and  others,  it  seems  certain  that  the  development  of 
generalised  relativity  would  have  been  much  slower.  It 
IS  a  pleasure  to  be  able  to  acknowledge  this  indebted- 
ne.ss  of  physics  and  a.stronomy  to  pure  mathematics.  Relativitv 
is  the  revolutionary  movement  in  physics  which  has 
caught  the  public  eye,  perhaps  because  it  deals  with  familiar 
conceptions  in  a  manner  which  for  the  most  part  is 
found  pleasantly  incomprehensible.  But  it  is  only  one  of  a 
number  of  revolutionary  changes  of  comparable  maguitude. 
Ihe  various  consequences  of  the  electronic  structure  of  matter 
are  etill  unfolding  themselves  to  us,  aud  are  increasing  our 
insight  into  the  most  varied  phenomena  at  a  rate  which  must 
have  appeared  incredible  only  a  few  decades  ago.  The  enor- 
mous and  far-reaching  importance  of  the  discoveries  being 
made  at  Cambridge  by  Sir  Ernest  Rutherford  cannot  be  ovei- 
emphasised.  These  epoch-making  discoveries  relate  to  the 
structure  and  properties  of  the  nuclei  of  atoms.  At  the  pre- 
sent time  we  have.  I  think,  to  accept  it  as  a  fact  that  the 
atoms  consist  of  a  positively  charged  nucleus  of  minute  size. 
surrounded  at  a  fairly  respectful  distance  by  the  number  of 
electrons  requisite  to  maintain  the  .structure  electrically 
neutral.  The  nucleus  contains  all  but  about  one-two- 
thou.sandth  part  of  the  mass  of  the  atom,  and  its  electric 
charge  is  numerically  equal  to  that  of  the  negative  electron 
multiplied  by  what  is  called  the  atomic  number  of  the  atom, 
the  atomic  numl)er  l)eing  the  number  which  is  obtained  when 
the  chemical  elements  are  enumerated  in  the  order  of  the 
atomic  weights;  thus  hydiogen  =  l,  helium  =  '2,  lithium  =  3,  and 
so  on.  Consequently  the  number  of  external  electrons  in  the 
atom  is  also  equal  to  the  atomic  number.  The  evidence,  de- 
rived from  many  distinct  and  di.'isiniilar  lines  of  inquiry,  which 
makes  it  neces.'sary  to  accept  the  foregoing  statrinrnt^  :is  facts, 
will  be  familiar  to  members  of  this  Section  of  fli.  Ili  ili-li  \>so- 
ciation.  which  has  continually  been  in  the  foielrunt  i.l  (onteni- 
porary  advances  in  physical  .science.  But  one  of  tlie  iniix5rtant 
pieces  of  evidence  was  supplied  by  Prof.  Barkla's  researches 
•in  the  scattering  of  X-rays  by  light  atoms.  The  diameters 
<jf  the  nuclei  of  the  atoms  are  comparable  with  one-millionth 
of  one-iiiilliontli  part  of  a  centimetre,  and  the  problem  of  find- 
ing what  lies  within  the  interior  of  such  a  structure  seems  at 
first  sight  almost  hopeless.  It  is  to  this  problem  Rutherford 
has  addre.s.sed  himself  by  the  direct  method  of  bombarding 
the  nuclei  of  the  different  atoms  with  the  equally  minute  bigli- 
velocify  helium  nuclei  (alpha-particles)  given  off  by  radioactive 
substances,  and  examining  the  tracks  of  any  other  particles 
which  may  lu'  generated  as  a  result  of  the  impact.  A  careful 
and  critical  examination  of  the  results  shows  that  hydrogen 
nuclei  are  thus  expelled  from  the  nuclei  of  a  number  of  atoms 
such  as  nitrogen  and  ijliosphorus.  (Jn  the  other  liand,  oxygen 
and  carbon  do  not  eject  hydrogen  under  the.se  circumstances, 
although  there  is  evidence  in  the  case  of  oxygen  and  nitrogen 
of  the  expulsion  of  other  sub-nuclei  who.se  precise  structure  is 
a  matter  for  further  inquiry.  The  artificial  transmutation  of 
the  chemical  elenicnts  is  thus  an  established  fact.  The 
natural  transmutation  has.  of  course,  been  familiar  for  some 
years  to  students  of  radioactivity.  Tlie  iihilosopher's  stone, 
one  of  "the  alleged  chimeras  of  the  mediff'Val  alchemists,  is 
thus  within  our  reach.  But  this  i.s  only  part  of  the  sfory.  It 
appears  that  in  Sfime  cn.ses  the  kinetic  energy  of  the  ejected 


fragments  is  greater  than  that  of  the  bombardiug  particles. 
This  means  that  these  bombardments  are  able  to  release  the 
energy  which  is  stored  in  the  nuclei  of  atoms.  iSow,  it  is 
known  from  the  amount  of  heat  liberated  in  radioactive  dis- 
integration that  the  amount  of  energy  .stored  in  the  nuclei  is 
of  a  higher  order  of  maguitude  altogether,  some  millions  of 
times  greater,  in  fact,  tlian  that  generated  by  iiiiy  cfieinical 
reaction  .such  as  the  combustion  of  coal,  in  tliis  coinpanson, 
of  course,  it  is  the  amount  of  energy  jier  unit  mass  ol  reacting 
or  disint<>gratiiig  matter  which  is  under  consideration,  tlie 
amounts  ol  energy  which  have  thus  far  been  released  by  arti- 
ficial disintegration  of  the  nuclei  arc  m  themselves  .small,  hut 
they  are  enormous  in  comparison  with  the  minute  amounts  of 
matter  aflected.  if  these  effects  can  be  sufhciently  mtensihed 
there  apjiear  to  be  two  possibilities.  Either  they  will  prove 
uncontrollable,  which  would  presumably  spell  the  end  of  all 
things,  or  they  will  not.  if  tbey  can  be  both  intensified  and 
controlled  then  we  shall  have  at  our  disposal  an  almost  illimit- 
able supply  of  power  which  will  entirely  transcend  anything 
hitherto  Icnown.  It  is  too  early  yet  to  say  whether  the  neces- 
sai-j-  conditions  are  capable  of  being  realised  in  pi  act  ice,  but 
the  speaker  sees  no  elements  in  the  problem  which  would 
justify  us  in  denying  the  possibility  of  this.  It  may  be  that 
we  are  at  the  beginning  of  a  new  age,  which  will  be  referred 
to  as  the  age  of  sub-atomic  power. 

Thermionic  Kmissiun. — At  the  Manchester  meeting  of  the 
As.sociation  in  1915,  when  the  speaker  opened  a  discussion  mi 
thermionic  emission — the  emission  of  electrons  and  inns  by  in- 
candescent bodies — the  opinion  was  expressed  by  some  ol  the 
speakers  that  these  phenomena  had  a  chemical  origin.  That 
view  is  one  which  would  find  very  few  supporters  now.  It  is 
not  that  any  new  body  of  fact  has  arisen  in  the  meantime. 
The  important  facts  were  all  established  before  that  time,  but 
they  were  insufdciently  appreciated,  and  their  decisiveness  was 
inadequately  realised. 

It  may  be  worth  while  to  revert  for  a  moment  to  the  issues 
in  that  controversy,  already  moribund  in  ]91.5,  because  it  has 
been  closely  paralleled  by  similar  controversies  relating  to  two 
other  groups  of  phenomena — namely,  photoelectric  emission 
and  contact  electromotive  force — which,  as  we  shall  see.  are 
intimately  connected  with  thermionic  emission.  The  issue 
was  not  as  to  whether  thermionic  emission  may  be  looked 
upon  simply  as  a  type  of  chemical  reaction ;  this  would  have 
been  largely  a  matter  of  nomenclature.  There  is  a  good  deal 
to  be  said  for  the  point  of  view  which  regards  thermionic 
emission  as  an  example  of  the  simplest  kind  of  reversible 
chemical  action,  namely,  that  kind  which  consists  in  the  dis- 
sociation of  a  neutral  atom  into  a  positive  residue  and  a  nega- 
tive electron,  inasmuch  as  we  know  that  the  negative  electron 
is  one  of  the  really  fundamental  elements  out  of  which  matter 
is  built  up.  It  w'as  suggested  that  the  phenomenon  was  not 
primarily  an  emission  of  electrons  from  the  metallic  or  other 
.source,  but  was  a  secondary  phenomenon,  a  kind  of  by-product 
of  an  action  which  was  primarily  a  chemical  reaction  between 
the  source  of  electrons  and  some  other  material  substance  such 
as  the  highly  attenuated  gaseous  atmosphere  which  surrounded 
it.  This  suggestion  carried  with  it  the  view  that  the  source  of 
power  behind  the  emission  was  not  the  thermal  energy  of  the 
source,  but  was  the  chemical  energy  of  the  po.stulated  re- 
actions. Establishing  the  primary  character  of  the  pheno- 
menon does  not,  however,  determine  its  nature  or  its  imme- 
diate cause.  Originally  the  speaker  regarded  it  as  a  n.ani- 
festation  of  the  fact  that  as  the  temperature  rose  the  kinetic 
energy  of  some  of  the  electrons  would  begin  to  exceeu  the 
work  of  the  forces  by  which  they  wore  attracted  to  the  parent 
sulistance.  It  is  permissible  to  inquire  how  the  escaping 
electrons  obtain  the  necessary  energy.  One  answer  is  that  tlw 
electrons  have  it  already  in  the  interior  of  the  substance  by 
virtue  of  their  energy  of  thermal  agitation.  But  thermal 
agitations  now  appear  less  simple,  and  do  not  exhaust  the 
possibilities.  We  know  that  when  light  of  short  enough  wa\<> 
length  falls  on  matter  it  causes  the  ejection  of  electrons  from 
it— the  so-called  photn  electric  elVecf.  Since  the  formula  for 
file  riidiation  emitted  by  a  boily  at  any  given  temperature  con- 
tains every  wav<vleiigth  without  liiuilation.  there  must  be 
some  emission  of  electrons  from  an  incaiulescent  body  as  the 
result  of  the  iihotoelectrii-  eOcct  of  its  own  luminosity.  Two 
questions  ari.se.  Will  this  photoelectric  emission  causeil  by  the 
whole  spectrum  of  the  hot  body  vary  as  the  temperature  of  the 
incandescent  body  is  raised  in  tlu'  way  wliich  is  known  to 
chara<feri.se  thermionic  emission?  A  straigbtforuard  thermo- 
dynamic i-alculafion  shows  that  this  is  to  be  expected  from  the 
theoretical  standpoint,  and  the  anticipation  has  been  confirmed 
by  the  experiments  of  Prof.  W.  Wilson.  'Ilnis  the  aufophoto- 
electric  emission  has  the  correct  behaviour  to  account  for  the 
thermionic  emission.  The  other  question  is:  Is  it  large 
enough?  When  every  allowance  is  made,  the  conclusion  is 
that  tlip  photoelectric  eflect  of  the  whole  snectrum  is  far  too 
small  to  account  for  therinionic  emission.  The  same  dilemma 
is  met  with  in  the  search  for  the  actual  n)i>diis  operandi  of 
evaporation,  chemical  action,  and  a  number  of  other  pheno- 
mena. Tlie.se,  so  far  as  we  know,  might  be  fundamentally 
either  kinetic  or  iihofochemical  (jr  a  mixture  of  both.  The  last 
alternative  is  thought  the  most  probable.  The  term  "Photo- 
chemical "  is  used  in  the  wide  sen.se  of  an  effect  of  light  in 
changing  the  composition  of  matter,  whether  the  parts  affected 
are  atoms,  croups  of  atoms,  ions,  or  electrons.  The  photo- 
chemical point  of  view  has  recently  been  put  very  strongly  by 
Perrin,  who  would  make  if  the  entire  motif  of  all  chemical  re-' 
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action,  as  well  as  of  liuliiiactivity  and  chaiige.s  uf  state.  Tlje 
speed  of  chemical  decompositiou  of  certain  gases  is  indepen- 
dent of  their  vohime,  showint;  that  the  decomposition  is  not 
due  to  molecular  collisions.  'Ihe  speed  does,  however,  increase 
very  rapidly  with  rising  temperature.  What  the  increased 
temperature  can'  do  except  increase  the  number  and  intensity 
of  the  collisions,  and  increase  the  amount  of  radiation  received 
by  the  molecules,  is  not  too  obvious.  It  seems,  however,  that, 
according  to  calculations  by  Langmuir,  the  radiation  theory 
does  not  dispo.se  of  this  diUiculty;  for,  just  as  in  the  ordinary 
photoelectric  case,  there  is  not  enough  radiation  to  account  for 
the  observed  eifects.  It  seems  that  in  the  case  of  these  mono- 
molecular  reactions  the  phenomena  cannot  be  accounted  for 
either  by  simple  collisions,  or  by  radiation,  or  by  a  mixture  of 
both,  and  it  is  necessary  to  fall  back  on  the  internal  structure 
of  the  decomposing  molecule.  Tliis  cannot  at  present  be  re- 
garded as  much  more  than  a  held  for  speculation. 

Contact  Electricity. — A  controversy  about  the  nature  of  the 
contact  potential  difference  between  two  metals,  similar  to 
that  referred  to  in  connection  with  thermionic  emission,  has 
existed  for  over  a  century.  In  179'2  Volta  wrote:  "The 
metals  .  .  .  can  by  themselves,  and  of  their  own  proper  virtue, 
excite  and  dislodge  the  electric  fluid  from  its  state  of  rest." 
The  contrary  positiuii  that  the  electrical  manifestations  are  in- 
separably connected  with  chemical  action  was  developed  a  few 
years  later  by  Fabroni.  Since  that  time  electrical  investigators 
have  been  fairly  evenly  divided  between  these  two  opposing 
camps.  /Vmong  the  supporters  of  the  intrinsic  or  contact  view 
of  the  type  of  Volta  we  may  recall  Davy,  Helmholtz,  and 
Kelvin.  Un  the  other  side  we  have  to  place  Maxwell,  Lodge, 
and  Ustwald.  In  1862  we  hnd  Lord  ivelvin  writing:  "  i'br 
nearly  two  years  I  have  felt  quite  sure  that  the  proper  explana- 
tion of  voltaic  action  in  the  common  voltaic  arrangement  is 
very  near  Volta's,  which  fell  into  discredit  because  Volta  or 
his  followers  neglected  the  principle  of  the  conservation  of 
force."  On  the  other  hand,  in  I.S96  we  hnd  Ostwald  referring 
to  Volta'.s  views  as  the  origin  of  the  most  far-reaching  error  in 
electrochemistry,  which  tlie  greatest  part  of  the  scientihc  work 
in  that  domain  lias  been  occupied  in  hghting  almost  ever  since. 
Tliese  are  cited  merely  as  representative  specimens  of  the 
opinions  of  the  protagonists.  Now.  tlieie  is  a  elo.se  eoniu'ction 
between  thermionic  emi.ssiou  and  contact  iioteiitial  dilference, 
and  the  speaker  thinks  that  a  study  tjf  thermionic  emission  has 
already  settled  this  dispute.  How  is  it  that  tliere  is  a  con- 
nection between  thermionic  emission  and  contact  potential 
dilference?  and  what  is  the  nature  of  that  connection? 
Imagine  a  vacuous  enclosure,  either  impervious  to  heat  or 
maintained  at  a  con.stant  temperature,  containing  two  dill'erent 
electron-emitting  bodies,  a  and  b.  Let  one  of  those,  say  a. 
have  the  power  of  emitting  electrons  faster  than  the  other,  B. 
Since  they  are  each  receiving  as  well  as  emitting  electrons,  a 
will  acquire  a  positive  and  B  a  negative  charge  under  these  cir- 
cumstances! Owing  to  these  opposite  charges  a  and  B  will  now 
attract  each  other,  and  u.scful  work  can  be  obtained  by  letting 
them  come  in  contact.  After  the  charges  on  a  and  is  have  been 
discharged  by  bringing  them  in  contact,  let  the  bodies  be 
quickly  separated  and'  moved  to  their  original  positions.  This 
need  involve  no  expenditure  of  work,  as  the  charges  arising 
from  the  electron  emission  will  not  have  had  time  to  develop. 
After  the  charges  have  had  time  to  develop  the  bodies  can 
again  be  permitted  to  move  together  under  their  mutual  at- 
traction, and  so  the  cycle  can  be  continued  an  indefinite  num- 
ber of  times.  In  this  way  we  liave  succeeded  in  imagining  a 
device  which  will  convert  all  the  heat  energy  from  a  source  a( 
a  uniform  temperature  into  useful  work.  Now,  the  existence 
of  such  a  device  would  contravene  tlie  second  law  of  thermo- 
dynamics. We  are  therefore  compelled  either  to  deny  the 
principles  of  thermodynamics  or  to  admit  that  there  is  some 
fallacy  as  to  the  pretended  facts  in  the  foregoing  argument. 
We  do  not  nce'd  to  hesitate  between  these  alternatives,  and  we 
need  only  look  to  .see  how  the  alleged  behaviour  of  A  'and  B  will 
need  to  be  modified  in  order  that  no  useful  w<jrk  may  appear. 
There  are  two  alternatives.  Either  A  and  n  necessarily  emit 
equal  numbers  (which  may  include  the  particular  value  zero) 
of  electrons  at  all  teinperatures.  or  the  charges  which  develop 
owing  to  the  unequal  rate  of  emission  are  not  discharged,  oven 
to  the  slightest  degree,  when  the  two  bodies  are  placed  in  con- 
tact. The  first  alternative  is  definitely  oxohided  by  the  experi- 
mental evidence.  Tlie  .second  moans  that  bodies  have  natural 
states  of  olectrification  whereby  they  become  charged  l<i 
definite  pnfontial  diU'orences  whoso  magnitudes  are  indepen- 
dent of  their  relative  positions.  There  i.s  an  intrinsic  potential 
dilTorence  between  A  and  D  which  is  the  same,  at  a  given  ti'ni 
perature.  whether  tliey  are  at  a  distance  apart  or  in  contaett 
Admitting  that  the  intrinsic  iiotentials  exist,  a  straightforward 
ealculiitinn  shows  that  they  are  intimately  connected  with  the 
magnitudes  nf  the  thermionic  emission  at  a  given  temperatuiv. 
The  relation  is,  in  fact,  governed  by  the  following  equation  :  If 
A  and  1!  denoti'  the  saturation  thermionic  currents  per  unit 
.■ire.i  of  tlie  liodios  A  and  n  respectively,  and  v  is  the  contact 
potential   dill'erence   between   them   at   the    absolute   terapera- 
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ture  T.  then  v lo^'  -  where  li  is  the  gas  constant  calculated 

en  - 

for  a  sihi^le  molecule  (Roltzniann's  constant),  and  c  is  tlie 
electniiiic  rhiifj^e  Tlie  speaker  and  Mr.  l'\  S.  Robertson  have 
made  ineasni'eMients  of  the  cont:ict  potential  difference  be- 
tween heated  lilamonts  and  a  surrounding  metallii'  cylinder, 
both  under  the  high-vacuum  and  gas-free  conditions  which  are 
now  attainable  in  such  apparatus,  and  also  when  small  known 


pres^uH;.-,  of  pure  hydrogen  are  present.  .-^s  ls  well  knov, n, 
both  contact  potentials  and  thermionic  emls.siuD  are  very  sus- 
ceptible to  minute  traces  of  gas,  but  it  is  found  that  under  the 
best  conditions  as  to  freedom  from  gas  there  is  a  contact 
potential  (jf  the  order  of  one  volt  between  a  pure  tungsten  fila- 
ment and  a  thoriated  filament.  They  have  also  been  able  to 
measure  the  thermionic  emissions  from  the  filaments  at  the 
same  time,  and  find  that  the  contact  potential  calculated  from 
them  with  the  help  of  the  foregoing  equation  is  within  "ill  per 
cent,  of  the  measured  value.  Considering  the  experimental 
ditticulties,  this  is  a  very  substantial  agreement.  Whilst  the 
evidence  is  not  yet  as  complete  as  it  is  hoped  to  make  it.  it 
goes  a  long  way  towards  disproving  the  chemical  \iew  ot  the 
origin  of  contact  potential  dilference.  iYom  what  has  been 
said,  it  will  be  realised  that  the  connection  between  contact 
potentials  and  thermionic  emissions  is  a  very  close  one.  To 
account  for  the  facts  of  thermionic  emission  it  is  necessary  to 
assume  that  the  potential  energy  of  an  electron  in  the  space 
just  outside  the  emitter  it  greater  than  that  in.side  by  a  dehnite 
amount,  which  we  may  call  w.  The  existence  of  this  u\ 
which  measures  the  work  done  when  an  electron  escapes  from 
the  emitter,  is  required  by  the  electron-atomic  structure  of 
matter  and  of  electricity.  Its  value  can  be  deduced  from  the 
temperature  variation  of  thermionic  emission,  and.  more 
directly,  from  the  latent  heats  ab.sorbed  or  generated  when 
electrons  flow  out  of  or  into  matt(>r.  The.se  three  methods  give 
values  of  iv  which,  allowing  for  the  somewhat  considerable 
experimental  difhculties,  are  in  fair  agreement  for  any  parti- 
cular emitter.  The  data  also  show  that  in  general  diflerent 
substances  have  different  values  of  iv.  This  being  so,  it  is 
clear  that  when  uncharged  bodies  are  placed  in  contact,  the 
potential  energies  of  the  electrons  in  one  will,  in  general,  be 
different  from  those  of  the  electrons  in  the  other.  If,  as  in 
the  case  of  the  metals,  the  electrons  are  able  to  move  Ireely 
they  will  so  move  until  an  electric  field  is  set  up  w'liich  equili- 
brates this  difference  of  potential  energy.  There  will  thus  be 
an  intrinsic  or  contact  dilference  of  potential  between  metals 
which  is  equivalent  to  the  difference  in  the  value  of  iv  and  is 
equal  to  the  dilference  in  w  divided  by  the  electronic  charge.* 
Photoelectric  Action. — It  has  been  seen  that  there  is  a  con- 
nection on  broad  lines  between  thermionic  emission  and  both 
contact  potentials  on  the  one  hand  and  photoelectric  emission 
on  the  other.  The  three  groups  of  phenomena  are  also  related 
in  detail  and  to  an  extent  which  up  to  the  present  has  not 
been  completely  explored.  Perhaps  the  most  striking  feature 
of  photoelectric  action  is  the  existence  of  what  has  been  called 
the  threshold  frequency.  For  each  metal  whose  surface  is  in 
a  definite  state  there  is  a  definite  frequency  n,.  which  may  be 
said  to  determine  the  entire  photoelectric  behaviour  of  the 
metal.  The  basic  property  of  the  threshold  frequency  n„  is 
this  :  When  the  metal  is  illuminated  by  light  of  frequency  less 
than  »!„  no  electrons  are  emitted,  no  matter  how  intense  the 
light  may  be.  On  the  other  hand,  illumination  by  the  most 
feeble  light  of  frequency  greater  than  »„  causes  some  emission. 
The  frequency  n„  signalises  a  sharp  and  absolute  discontinuity 
in  the  phenomena.  Ow-ing  to  the  fact  that  the  electrons 
emitted  by  a  metal  when  illuminated  by  monochromatic  light 
of  frequency,  let  us  say,  n,  may  originate  from  different  depths 
in  the  metal,  and  may  undergo  collisions  at  irregular  intervals, 
it  is  only  the  maximum,  kinetic  energy  of  those  w^hich  escape 
which  would  be  expected  to  exhibit  simple  projiorties.  .\s  a 
matter  of  fact,  it  is  found  that  the  inaximuni  kinetic  energy  is 
equal  to  the  difference  between  the  actual  fioquency  ii  and  the 
threshold  frequency  )!„  multiplied  by  Planck's  constant  h.  In 
nmthematical  symbols,  if  v  is  the  velocity  of  the  fastest 
emitted  electron,  m  its  mass,  c  its  charge,  and  v  the  opiiosing 
potential  requireil  to  bring  it  to  rest, 

('V  =  i  m  v-  =  Ii  (»-?!„). 
l''rom  this  equation  it  is  seen  that  the  threshold  frequency  i.s 
evidently  that  frequency  for  which  kinetic  energy  and  stopping 
|)otential  fall  to  zero.  This  suggests  strongly  that  the  reason 
the  electron  emission  ceases  at  »„  is  that  the  electrons  are  not 
able  to  get  enough  energy  from  the  light  to  escape  from  the 
metal,  and  not  that  they  are  unable  to  got  any  energy  from 
the  light.  If  the  threshold  fre(piencies  for  any  pair  of  metals, 
and  the  ciintact_dilforenco  of  |iotential  K  between  them  are 
nieasiirrd,  we  find  that  K  is  equal  to  the  ditfeioneo  between 
their  threshold  frequencies  multiplied  by  this  same  constant  h 
divideil  by  the  electronic  charge  r.  These  results  admit  of  ,i 
very  sinipio  interpretation  if  it  is  as.sumed  that  when  illumi- 
nated by  light  of  frequency  ii  the  electrons  individuqily  acquire 
an  amount  of  energy  hn.  It  has  been  seen  that  in  order  to 
account  for  fhormionic  phenomena  it  is  necossary  to  assume 
that  the  electrons  have  to  do  a  certain  amount  of  work  w  to 
get  away  from  the  emitter.  There  is  no  reason  to  suppose 
that  photoeleetrically  emitted  electrons  can  avoid  this  neces- 
sity. Supposing  that  this  work  is  also  definite  for  the  photo- 
electric electrons  and  denoting  its  value  by  /iii„.  then  no 
electron  will  be  able  to  escape  from  the  metal  until  it  is  able 
to  acquire  an  amount  if  energy  at  least  equal  to  /iii„  from  the 
light — under  the  suppositions  made — until  ii  becomes  at  least 
as  great  as  "„.  Thus  n„  will  bo  identical  with  the  frequency 
which  we  have  called  the  thre.shold  frequency,  and  the  maxi- 

•  This  statement  is  only  approximately  true.  In  order  to 
condense  the  argument  certain  small  elTocts  connected  with 
the  Peltier  elfect  at  the  junction  between  the  metals  have 
been  left  out  of  consideration. 
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mum  eueigy  of  auy  electron  ufter  escaping  will  be  h  («-»!„). 
The-jelatiou  between  threshold  Ire^jueiicies  and  contact  poten- 
tial dillereuce  rai^fs  anotlier  issue.  It  has  been  seen  that  the 
contact  potential  ditterence  between  two  metals  must  be  very 
nearly  eijual  to  the  difference  lietween  the  amounts  of  work  «■ 
for  tne  electrons  to  get  away  from  the  two  metals  by  thei- 
miouic  action,  divideti  by  the  electronic  charye  c.  I'he  photo- 
electric experiments  show  that  the  contact  electromotive  foiie 
IS  also  nearly  equal  to  the  ditleiences  of  the  threshold  Ire- 
ipieudes  multiplied  by  h/c.  Jt  foUous  that  the  pnotoeiectiic 
xvork  /ill,  must  be  equal  to  the  thermionic  work  w  to  the  same 
degree  ol  accuracy.  We  have  to  except  here  a  possible  <'Oii- 
staut  dilleience  between  the  two.  ihe  speaker  did  not  st'c, 
however,  how  any  value  other  than  zero  lor  such  a  constant 
could  be  given  a  rational  interpretation,  as  it  would  have  to  lie 
the  same  for  all  substances  and  Ireijuencies.  I'he  photo- 
electric and  thermionic  works  are  known  to  agree  to  witliin 
about  one  volt.  Jo  decide  how  far  they  are  identical  needs 
better  experimental  evidence  than  that  available.  The  in- 
direct evidence  for  their  substantial  identity  ^within  the  limits 
of  accuracy  leferred  to  above)  is  stronger  at  the  moment  than 
the  direct  evidence.  The  complete  identity  of  the  thermionic 
work  IV  and  the  photoelectric  hii„  is  not  a  matter  which  can 
be  inferred  a  prion.  This  depends  to  a  considerable  extent  on 
the  condition  of  the  electrons  in  the  interior  of  metals.  There 
is  no  real  knowledge  of  this  at  present.  Unless  the  electrons 
which  escape  all  have  the  same  energy  when  inside  the  metal 
we  should  expect  the  thermionic  value  to  be  an  average  taken 
over  those  which  get  out.  .  The  photoelectric,  value,  on  the 
other  hand,  should  be  the  minimum  pertaining  to  those  in- 
ternal electrons  which  have  most  energy.  The  apparent  sharp- 
ness of  the  threshold  frequency  is  also  surprising  from  some 
points  of  view. 

The  threshold  frequency  is  a  perfectly  definite  quantity 
when  the  condition  of  the  body  is  or  can  be  definitely  specified, 
but  it  is  extraordinarily  sensitive  to  minute  changes  in  the 
conditions  of  the  surface,  such  as  may  be  caused,  for  example, 
by  the  presence  of  extremely  attenuated  films  of  foreign 
matter.  Interesting  calculations  have  been  made  by  I'Venkel 
which  bring  surface  ten.sion  into  close  connection  with  the 
thermionic  work  ^t:.  Broadly  speaking,  there  can  be  little 
doubt  that  a  connection  of  this  nature  exists,  but  whether  the 
relation  is  as  simple  as  that  given  by  the  calculations  is  open 
to  doubt.  It  should  be  possible  to  answer  this  question 
definitely  when  there  is  more  precise  inforiuutiou  about  the 
disposition  of  the  electrons  in  atoms  such  as  the  continuous 
jirogress  in  X-ray  investigation  .seems  to  promise. 

Light  and  X-Hays. — One  ot  the  great  achievements  of  experi- 
mental physics  in  recent  years  has  been  the  demonstration  of 
the  es.sontial  unity  of  X-rays  and  ordinary  light.     X-rays  have 
been  shown  to  be  merely  light  of  particularly  high  frequency 
or  short  wave-length,  the  distimtiou  being  one  of  degree  rather 
than  of  kind.     'Ihe  actual  gap  in  tlic  spectrum  of  the  known 
radiations  between  light  and  X-iuys  is  al.so  rapidly  disappear- 
ing.      The   longest   stride  into   the  region  beyond    the   ultra- 
violet was  made  by  Lyman  with  the  vacuum  grating  spectro- 
.'cope   which  he   tlcveloped.     For   a  short  time   Prof.  Ba/.zoni 
and  the  speaker  held   the  record  in   this  direction   with   their 
determination  ot  the  short  wave  limit  of  the  helium  spectruni. 
which  is  in  the  neighbourhood  of  4.50  Angstrom  units.     More 
lecenliy  this  has  been  passi;d  by  Millikan,  w'ho  has  mapped  a 
number  of  lines  extending  to  al)out  '2(»0  .Angstrom  units— that 
is  to  .say,  more  than  four  octaves  above  the  violet  limit  of  the 
visible  spectrum.    The  longest  X-ray  which  has  been  measured 
apiiears  to  Im;  a   zinc  l.-ray  by   Frimaii   ot  ii    wave-length  of 
l'2.:^46   .Angstrom    units.     There   is  thus   at   most  a  matter  of 
about  four  octaves  still  to  be  explored.     In  approaching   this 
unknown   region   from   the  violet  end  the   most  c'haracteristic 
property  of  the  radiations  apiieais  to  he  their  intense  nhsorp- 
tion  by  practically  every  kind  of  mattj'r.       This  result  is  not 
very  surprising  from  the  <|uantuni  standpoint.     The  quantum 
of  these  radiations  is  in  excess  of  that   which  corresponds  to 
the  ionising  potential  of  every   known  molecule,   but  it  is  of 
the  same  order  of  magnitude.     I'lirthermoie.  it  is  large  enough 
to  reach  not  only  the  most  superficial,  but  al.so  a  number  ol 
the   deeper-.seated   electrons  of  the  atoms.    There  is  evidence, 
both  theoretical   and  exiwrimental,   that  the   photoelectric  ab- 
sorption of  radiation  is  most  intense  when  its  qunntum  exceeds 
the  mininnim  quantum  nece.ssary  to  eject  the  absorbing  elec- 
tron   but    does   not   exceed    it    too    much.      In    the    simplest 
theoretical   ease   the   absorjition  is   zero  for   radiations   whose 
frequencies  lie  below  the  mininiuin  ((uantuin.  rises  to  a  muxi- 
iniim  for  a  frequency  comparable  with  the  miniinum.  and  falls 
(ilf  to  zero  again  at  infinite  frequency.     This  ca.se  has  not  been 
realised   in    practice,   but.    broadly   judged,    the    experimental 
data  are  in  haruKJiiy  with   it.     On   the.se  general  grounds  we 
should  expert  intense  absorption  by  all  kinds  of  matter  for  the 
radiation  l)etween  the  ultra-violet  and  the  Z-ray  region.    The 
closeness  of  the    similarity    in   the    properties  of   X-rays    and 
liglit  is  even  yet  inadequately  realised.       It   is  not  merely   ;i 
similarity  alonir   bmad   lines,  but   it  extends  to  a  remarkable 
degree  of  detail.       It    is    jjerhaps    most    conspicuous    in    tlie 
domains    of    photur^leitiic   action    and    of   the    inverse   pheno- 
menon of  the  excilntion  (.f  radiation  or  .spectral  lines  by  elec- 
tron impacts.     Whilst  there  may  still  b<'  room  for  doubt  as  to 
the  jireeise  interpretation   of   some   of  the  experimental  daf.i. 
the   iiiipres.sinn  formeil   is  that  each   important  advance  tends 
to  unify  rather  than  to  disinlegrate  these  two  important  grou|is 
of  phenomena. 


The  Reception  of  Wireless  Waves  on  a  Shielded  Frame 
Aerial. 

Uv  .\l.\n  a..  Campbell  Snvinton,  F.R.S.  (Abstract.) 
Scctiun  .[.—Mathematics  and  /'//j/.mc.v. 
TuE  following  experiments  were  recently  carried  out  by  tke 
author  in  his  laboratory  in  London,  in  order  to  test  a  sug- 
gestion made  by  Mr.  >i.  P.  Ilinton,  a  member  of  the  Sub- 
committee on  Directional  Wireless  of  the  Kadio  i{esearch 
Board,  that  something  of  the  niiture  of  a  wireless  "  telescope," 
with  improved  direction-finding  properties,  might  be  raucje 
by  placing  a  frame  aerial  in  a  large  metal  tube  or  wire  spiral 
open  at  the  ends.  I'articulars  are  published  with  the  permis- 
.sion  of  the  Jf{adio  Research  Board. 

'The  frame  employed  was  a  circular  one,  1  ft.  in  diameter. 
W'ith  100  total  turns  of  No.  '20  S.W.G.  cotton-covered  copper 
wire,  all  the  turns  bunched  together,  with  a  four-way  switch 
.so   arranged   that   the    number   of    turns    in     use    could   be 
diminished  to  '20,  41),  or  80  turns,  as  desired.     With  aO  turns 
in  use,   and  with   an   adjustable   condenser   connected   across 
its  ends,  this  frame  recorded,  in  London,  the  spark  cniissioD 
from  the  Eili'el  Tower  in  Paris  loudly  when  coupled  to  a  5-valve 
resistance  amplifier  connected  to  a  3-valve  transformer-coupled 
note   magnifier,    and    had   fairly    good   directional    properties. 
.\11  the  experiments  were  made  with  the  spark  emission  from 
Paris,  w'hich  has  a  wave-length  of  '2.GU0  metres.    The  shielding 
tube  first  employed  consisted  of  an  oblong  wooden  frame  of 
square  section,  ]8  in.  wide.  18  in.  deep,  and  4  ft.  long,  wound 
round  with   No.    18   S.W.G.   bare    copper    wire  spaced   1  in. 
apart,   and  connected  to  earth.     With   the  ends  of   the   tube 
open,   and  with   the  extremities  of  the   square   copper  spiral 
unconnected,   the  frame,  when  placed  within  the  tube,   gave 
signals   from   Paris  of   approximately    the   same    strength    as 
outside  of  the  tube.     When,  however,  the  ends  of  the  spiral 
were  connected  together  so  as  to  form  a  closed  circuit,  the 
signals   received   on  the  frame   were   considerably   weakened, 
say.   by  about  50  per  cent^   and  this  weakening  was  accen- 
tuated so  that  the  signals  only  retained  about  '25  per  cent,  of 
their  original  strcngtli  by  short-circuiting  the  individual  spirals 
with  four  longitudinal  copper  wires  along  the  corners  of  the 
tube.     It  was  found,  however,  that  the  tube  itself  possessed 
no  appreciable    directional    screening   effect  upon    the  frame, 
it  making  no  detectalde  difl'erence  in  what  direction  the  tube 
was  pointed  provided  the  frame  itself  was  in  the  plane  point- 
ing to  Paris.     'This  continued  to  be  the  case  even  when   the 
op<in  ends  of   the  tube   were  closed  by   grids  of  copper   wire 
connected  at   numeroHs  points  to  the   spiral,    the  putting  on 
or  removal  of  the.se  grids  making  no  noticeable  dill'ercnce  in 
the  strength  of  the  signals.     Finally,  the  whole  tube,  including 
its  ends,  was  completely   covered  in    with  iron   w-ire    netting 
of  about  i  in.   mesh   in   contact   with  the  copper   spiral  and 
end  grids,  when  it  was  found  that,  although  the  signals  were 
slightly  further  diminished  in  intensity,  to  about  '20  per  cent, 
of   their   original    strength,   Paris  could   still  be    easily  heard 
on  the  frame,  which  continued  to  have  directional  properties 
quite  irrespective  of   the  po.sition   of  the   wire-netting-co"ered 
tube.     It   would    appear   from   the  -experiments    that,    while 
completely  enclosing  the  frame  in  a  conducting  network  cun- 
sideruhly     damped    the     currents    in     the    frame,    and     thus 
diminished  the  strength  of  the  signals,  this  conducting  network 
by   no    means    entirely    screened    the    frame    from    incoming 
waves  of  the  '2,blX)-metre  length  .sent  out  on  the  spark  emis- 
sions of  the   Eili'el   'lower.     The   result   would   appear   to   be 
dependent  on  the   considerable  wave-length  tested,   as  copper 
wire    grids    such    as    are    mentioned    above,    with    the    wire 
parallel  to  the  jilane  of  jiolarisation  of  the  waves,  pretty  well 
eoniplet<'ly  screen   off  the   very   .short   waves  of  a    few  centi- 
meti'es  length  such  as  wei'e  used  in  the  original  lecluro-rooni 
experiments    with    lleitzian    waves   niiiny    years   ago    by    Sir 
Oliver   1/odge. 

l''urthei'  <'Npeiiiiieiils  were  made  with  the  frame  placed 
within  a  box  in  the  form  of  a  '2-ft.  eul)e  made  of  sheet 
lopper  about  l/3'2nd  of  an  inch  thick.  This  box  was  com- 
pletely closed  in  with  soldered  joints  excepting  on  one  side, 
which  was  open,  but  which  could  be  closed  by  means  of  a 
close-fitting  lid  also  made  of  similar  .sheet  copper.  In  all 
the  expeiiuients  this  copper  box  was  connected  to  earth.  The 
same  circular  frame  aerial  1  ft.  in  diameter,  u.sed  in  the 
jirevious  trials,  was  employed,  but  a  more  compact  trans- 
former-coupled fJ-valve  amplifier  was  used  in  place  of  the 
5-valve  resistance  amplifier  and  the  separate  .3-valve  note 
magnifier.  In  this  box  was  placed  not  only  the  frame,  but 
also  the  amplifier  and  all  the  other  ajiparatiis.  the  telephone 
jieing  listened  to  through  a  rul)ber  pipe.  Signals  were  heard 
of  ecjual  strength  with  the  open  end  of  the  box  pointing 
towards,  or  directly  away  from,  Paris,  but  ceased  when  the 
box  was  turned  so  that  the  open  end  faced  at  right  angles 
to  Paris,  the  frame  still  pointing  to  Paris;  or  when  the  open 
end  Was  completely  <-lo.sed  with  a  copper  or  tinfoil  cover.  In 
the  latter  case  the  signals  were  still  audible  unless  the  cover 
iiitually  touched  the  box  on  all  sides.  For  other  Positions  of 
the  box  with  the  end  open,  signals  could  only  lie  heard  when 
the  relative  positions  of  the  box  and  frame  were  such  that 
a  iirolongation  of  the  plane  of  the  frame  towards,  or  away 
from,  Paris,  no  matter  which,  came  out  of  the  open  end 
clear  of  the  copper  sides  of  the  box. 

The  result  olitained  with  the  frame  inside  the  copper  box, 
in  getting  signals  of  equal  strength  with  the  open  side  of 
the  box  facing  away  from  the  source  of  the  waves  as  when 
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the  open  side  faced  towards  such  source,  may  perhaps  bo  of 
seine  interest  from  the  point  of  view  of  theory,  iu  throwing 
some  lifiht  upon  the  mechanism  of  electromagnetic  wave 
phenomena,  inasmuch  as  it  gives  evidence  that,  in  addition 
to  what  is  analogous  to  a  "  push  "  upon  an  aerial  in  front 
of  the  wave  front,  there  is  also  .something  of  the  nature  of 
a  ■■  pull  "  upon  an  aerial  behind  the  uave  front.  Otherwise. 
the  experiments  go  to  .show  that,  at  any  rate  upon  the  small 
scale  employed,  the  use  of  a  shielding  tube  or  box  does  not 
assist  in  improving  directional  reception.  It  is  possible,  bow- 
ever,  that  if  tried  on  a  larger  scale,  with  much  more  space 
between  the  frame  and  the  .shield  so  as  to  avoid  damping, 
the  results   might   bo  different. 


Cost=of=Living  Sliding   Scales. 

J3v  Mis.s  G.  .IKBB.  {Abstract. 1 
SrctioH  F. — Ecfuiomics. 
In  thi.'i  paper  it  is  argued  that  the  effect  on  distrilmtion  nf 
the  automatic  adjustment  of  wages  to  changes  in  the  cost  of 
living  depends  mainly  on  the  cause  of  the  change  in  price 
level.  When  a  rise  in  prices  is  due  to  currency  or  credit 
expansion,  or  a  fall  in  prices  is  due  to  currency  or  credit  con- 
traction, the  cost-of-livmg  sliding  scale  tends  to  prevent  arbi- 
trary changes  in  the  distribution  of  real  income.  When, 
however,  price  changes  are  the  result  of  changes  in  the 
volume  of  production  the  effect  is  reversed.  If  prices  are 
rising  because  goods  are  diminishing  the  purcha.sing  power 
of  wages  can  only  be  maintained  at  the  expense  of  other 
incomes.  Conversely,  if  prices  are  falling  because  goods  are 
increasing  the  automatic  reduction  of  wages  to  keep  pace  with 
prices  lessens  the  relative  share  of  the  wage-earner  in  the 
goods  income. 

The  Breakdown  of  the  Minimum  Wage. 

liv  .\.  .\.  Mitchell.  {Abstract.) 
Hcction  F. — Bjcoiwmics. 
In  all  the  recent  wages  controversies,  it  seenjs  to  have  been 
assumed  as  an  axiom  that  wages  must  conform  to  a  jiredetcr- 
mined  standard  of  living.  This  conception  seems  to  find  little 
or  no  place  in  economic  textbooks.  ()n  the  other  hand,  there 
seems  to  liave  been  little  or  no  audible  protest  on  the  )iart  of 
economists.  According  to  the  subsistence  theory  of  wages,  it 
is  impossible  for  general  wages  to  fall  below  what  is  required 
to  keep  not  each  individual  workman  but  the  supply  of  'work- 
men in  existence.  That  purports  to  be  true  economic  law, 
a.  corollary  from  the  laws  of  supply  and  demand,  population 
and  diminishing  return-s.  A  wage  based  on  an  arbitrary  stan- 
dard of  life  beyond  actual  subsistence  is  not  based  on  economic 
law,  though  of  course  it  may  be  made  a  matter  of  legal  or 
moral  obligation.  Minimum  wage  is  incon.^istent  with  the 
nature  of  wage  which  is  a  payment  for  a  service.  No  one  is 
compelled  to  employ  at  all,  and  no  one  can  be  comi)elled  to 
employ  at  a  loss.  Even  the  rulers  of  a  .socialist  state  could 
give  their  workmen  no  more  than  an  equal  share  of  the  total 
national  product,  which  might  very  well  be  less  than  the  de- 
sired standard.  We  are  coming  near,  or  (lerhaps  have  ivached. 
the  point  where  thi'  entire  wealth  of  the  country  is  insufficient 
to  pay  tlie  wages  that  are  demanded.  A  wage  ba.sed  on  stan- 
dard of  living,  not  on  tjie  value  or  selling  piuce  of  tlic  product, 
tends  to  ((()  unemployment,  (h)  inefficiency. 


GERMAN     COMMERCIAL     PENETRATION 
IN     SWITZERLAND. 


The  Anglo-Hu-is/i  llrricir  has  performed  a  usef\]l  service  by 
drawing  att<?ntinn  to  a  recent  article  published  by  the  (Ui-cllr 
dc  La II Klin nr,  which  in  turn  quotes  various  ('■erinan-Svviss 
newspapers  in  sujiport  of  its  complaints,  concerning  the  com- 
mercial penetration  of  Switzerland  by  German  companies. 
which  on  the  one  band  seek  to  elude  Swiss  vigilance  by  the 
formation  of  boliling  companies  in  Switzerland,  and  on  the 
other  to  evade,  if  possible,  the  taxes  on  joint-stock  companies 
in  Germany,  which  are  hii:her  than  tho.se  in  force  in  Switzer- 
l.ind.  The  holding  conipimies  have  their  headquarters  and 
administration  in  Sw-itzerland,  while  the  industrial  e(|uipment. 
works,  stocks,  and  elTective  management  are  located  in  Ger- 
many. Among  the  other  objei-ts  aijned  at  by  the  holding 
companies  is  said  to  be  the  intention  to  escape  the  taxi-s 
placed  by  the  .Mlies  on  German  exports  by  sending  goods 
abroad  "  naturalised  "  in  Switzerland,  while  again  Swiss 
houses  arc  sought  to  be  absorbed  by  the  investment  of  I'apifal 
in  them  in  order  to  gain  control  over  a  grou|i  of  industries, 
ftnd  thus  coiu|U(-r  the  Sw-iss  market. 

.\s  Swiss  joint-stock  legislation  requires  tb;it  the  board  of 
directors  of  a  company  shall  have  a  majority  of  Sw  iss  subjects. 
it  is  nominally  impossible  for  Germans  to  have  a  majority: 
but  this  difficulty  is  overc<nne  in  a  very  simple  way.  If.  for 
in.stance,  a  board  consists  of  eleven  members,  six  of  thom 
must  be  Swiss,  while  five  can  be.  foreigners.  The  r,ausanne 
newspaper  states  that  the  Germans  alwavs  arrange  to  have 
on  the  board  one  or  two  Swiss  who  lend  their  names,  or  neo- 
Swiss,  newly  naturalised,  whose  complaisance  can  be  relied  on, 
and  the  thing  is  done.  In  this  connection  it  is  unsatisfactory 
to  be  told  that  "there  arc  Swiss,  even  of  good  old  st<ick. 
bearing  highly  respected  names,  who  consciously  or  uncon- 
•ciouely  lend  themselves  to  this  kind  of  thing."      The  Swiss 


organ  refers  to  what  is  termed  a  typical  case — naioely.  that  of 
the  Industrial  Securities  Co.,  which  was  formed  at  Lucerne  m 
June,  I'M),  with  a  share  capital  of  ■i,.500.(XK>  fr..  which  is 
to  be  increased  to  3'.i,000,(J(J()  fr.  by  means  of  an  agreement 
with  the  Sichel  Co..  of  Mayence,  which  company  is  declared 
to  have  just  laid  hands  on  .several  electrical  works  in  central 
Switzerland,  and  also  obtained  po.ssession  of  the  Swiss  pro- 
duction of  calcium  carbide.  A  second  instance  mentioned 
is  that  of  a  mill  construction  company  which  is  administered 
by  Swiss  at  Basle,  and  which  is  stated  to  be  simply  a  branch 
ot  the  German  industry  ambushed  in  Switzerland  to  compete 
unfairly  with  Swiss  industry;  and  the  newspaper  says  that 
further  cases  of  this  insidious  penetration  could  be  cited,  which 
is  accentuated  at  the  very  moment  when  Swiss  export  trade  is 
!»  crtrcmix. 

If  our  Swiss  contemporaries  have  not  short  memories,  they 
will  reinember  that  the  (ierman  invasion,  although  perhaps 
in  a  sHghtly  different  form,  commenced  many  years  before 
the  great  war.  .i^s  the  files  of  this  journal  .show,  the  Ziirich 
Bank  fiir  Elektrische  Unternehmungen  was  originally  con- 
ceived by,  and  formed  with  the  co-operation  of.  the  Berlin 
A. E.G.,  for  the  investment  of  capital  in  supply  companies 
and  tramway  undertakings  and  t)ie  grant  of  loans  to  them, 
with  the  ultimate  object  of  proi-uring  from  (lermany  the  ma- 
chinery and  plant  required  by  these  undertakings.  Those 
who  financed  these  undertakings  generally  dictated  the  alloca- 
tion of  the  orders  placed  by  the  latter.  It  would  be  ot  par- 
ticular interest  in  this  connection  to  learn  how  many  of  these- 
undertakings  apportioned  their  orders  to  Sw'i.ss  native  electrical 
manufacturing  works.  W'e  also  have  some  recollection  during 
the  course  of  the  war  of  certain  (ierman  members  of  the  board 
of  the  Neuhausen  Aluminium  Industry  Co.  being  compelled 
to  resign  their  positions — nominally  or  really  is  a  matter  of 
individual  opinion — although  we  believe  that  most  of  the 
share  capital  is  or  was  held  in  Germany  and  that  the  actual 
administration  was  centred  at  Frankfort-on-Main.  It  is  also 
well  to  bear  in  mind  the  Petrograd  Electric  Lighting  Co.,  of 
188S.  which  although  a  Russian  registered  company,  was 
controlled  by  Germans,  who  supplied  such  machinery  and 
plant  as  were  not  made  in  Russia.  It  is,  however,  believed 
that  the  Germans  unloaded  in  Switzerland  during  the  early 
part  of  the  war  as  large  an  amount  of  their  shareholdings  in 
the  Russian  company  as  was  possible.  Although  Swiss  in- 
terests in  the  latter  company,  in  the  course  of  their  negotia- 
tions with  the  late  Imperial  Russian  Government,  contended 
that  their  shares  were  acquired  in  pre-war  times,  they  were 
unable  to  convince  the  Russian  authorities  of  the  fact,  and 
the  latter  refused  to  recognise  any  liability  to  redeem  the 
shares  or  obligations  then  in  Swiss  ownership,  as  the  Russian 
Government  held  that  the  Petrograd  Electric  Light  Co.,  of 
1888.  was  essentially  a  German  concern,  and  consequently 
.sequestrated  the  property. 

Coming  to  more  recent  events,  the  case  of  the  .\lpine  Mon- 
tan  Co. — the  greatest  iron  and  steel  company  in  post-war 
.•\ustria — will  be  fresh  in  the  minds  of  our  readers,  x'he 
majority  control  over  this  Alpine  Company  was  recently 
M-cured  by  Herr  August  Stinnes  on  behalf  of  the  Siemens- 
Rhine-Elbe-Schuckert  Union,  and  the  large  number  of  shares 
taken  over  has,  for  some  reason  or  other,  also  been  vested  in 
a  Swiss  holding  company,  and  Swiss  territory  is  therefore 
being  utilised  for  a  German  sclieme  in  relation  to  .Austria. 

The  Sichel  Co.  already  mentioned,  or— to  give  it  its  pr<i|xu- 
title — .Tubus  Sic!bel  A-  Co.,  Partnershii>  c<inipany  of  Mayence, 
is  an  undertaking  having  wide  financial  interests  in  German 
iron  and  steel  works  and  other  industrial  concerns  in  that 
country,  and  is  also  connected  %vitb  the  well-known  Belgian 
steel  company,  the  Socicte  d'Ougree-.Marihaye.  At  the  moment 
the  Sichel  Co.  is  on  the  point  of  concluding  an  agreement 
with  the  steel  merchant  and  metal  firm  of  Wolf  Netter  and 
.lacobi.  of  Berhn  and  Frankfort-on-Main.  on  the  basis  of  a 
community  of  interests.  In  addition  the  present  parts  (shares) 
of  5(1,(11111.000  marlv,*  in  the  Sichel  Co.  are  now  to  be  exchaugeil 
for  sliares  in  the  A.G.  fur  Industriwerte  (the  previously  cited 
Industrial  Securities  Co.)  of  Lucerne,  whose  existing  .^hare 
rapibil  of  I'2..")00.OO0  fr.  is  to  be  provisionally  increased  to 
:V2,(Ki(l,(HK)  fr.  for  the  purpo.sc  of  carrying  out  the  transaction. 
Thus  the  Sichel  Co.  will  lie  transferred  to  a  Swiss  holding 
company,  and  the  Mayence  branch,  in  the  words  of  a  German 
newspaper,  will  merely  become  an  appendage  of  the  Lucerne 
concern. 

The  whole  problem  of  fierman  '"  illicit  "  invasion  naturally 
rests  with  our  Swiss  friends  as  being  a  national  matter  which 
directlv  concerns  themsidves.  It  is  therefore  .satisfactory  to 
learn  fnan  the  Lausanne  newspaper  that  the  danger  of  the 
insidious  penetration  an<l  the  harm  which  it  may  do  abroad  to 
(be  good  Swiss  name  have  been  recognised  bv  the  Federal 
,iufboriti<'s.  who  in  recent  years  have  modified  the  laws  re- 
sjiecting  the  registration  of  connnercial  firms,  making  them 
more  severe  and  applving  them  more  vigorously.  But  as 
attempts  to  defratid  be-ome  more  numerous  as  legislation 
becomes  more  .severe,  the  Federal  Council  has  just  submitted 
to  Parliament  a  Bill  to  deal  further  with  the  subject.  The 
Bill  provides  for  the  imposition  of  heavv  penalties,  up  to  one 
year's  imprisonment,  and  a  fine  of  '20.0(V)  fr..  in  cases  where 
deception  is  exercised  as  regards  nationalitv  in  connection  with 
the  registration  of  limited  companies.  The  Lausanne  news- 
paper concludes  with  the  expression  of  the  hope  that  when 
pa.ssed  the  measure  w-ill  be  successful  in  combating  German 
camouflage,  as  the  economic  independence  of  Switzerland  is 
at  (take. 
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ELECTRICAL     ENTERPRISE     IN     CZECMO- 
SLOVAKIA. 


On  July  -liad.  1919,  the  Czechoslovak  National  Assembly 
passed  an  Electricity  Bill,  the  purpose  of  which  is  the  syste- 
matic utilisation  of  water  power  and  the  electritication  ot  the 
country,   with   the  financial  assistance  of  the  State. 

The  electrical  industries  in  Czecho-slovakia  are  very  con- 
siderable, and.  especially  in  recent  years,  the  shortage  of  coal 
and  petroleum  has  caused  an  increase  in  the  employment  of 
electricity  as  a  motive  power  both  for  lighting  and  domestic 
services  to  a  very  large  extont. 

The  present  annual  requirements  in  electrical  energy,  not 
including-  the  needs  of  the  railways,  aie  about  2.5  milliard 
kWh.  'Ihis  demand  is  met  by  3io  electrical  concerns,  which 
are  intended  for  the  public  supply,  while  in  addition,  a  cun- 
iiderable  number  of  power  stations  supply  private  needs. 

In  future  the  energy  is  to  be  supplied  by  a  uniform  system 
of  •i'i.dOO  and  100,000  volts,  being  generated  by  nine  large 
thermo-electric  power  stations  in  the  coal  districts  out  of 
which  the  three  largest  will  bo  set  up  at  Duchcov  (Dux) 
(Bohemia).  Moravska  Ostrava  (Moravia),  and  in  Slovakia. 
In  addition,  water  power  stations  will  be  erected  on  all  the 
rivers  in  the  republic. 

According  to  statistics  relating  to  Bohemia  and  Moravia, 
the  chief  provinces  of  the  new  State,  the  output  from  water 
power  in  millions  of  k\Vh,  is  estimated  as  follows  :  In  Bohe- 
mia, Labe  (Elbe)  above  Hi'adoc  Kralovo,  17;  Hradoc  Kralovo- 
Melnik.  87;  below  Melnik,  92;  tributaries,  76;  Vltava  (Moldau) 
above  Ces.  Budejovice.  156;  Ces.  Budejovice-Prague.  450; 
Prapue-Melnik.  10(1;  tributaries,  674.  Hence,  these  two  main 
rivf-rs  can   supply   1.6.58,000.000  kWh. 

In  Moravia  the  following  rivers  are  important :  Morava 
(March).  2;  Svarcava.  22;  Joblavka,  35;  Dyje,  103;  making 
a  total  of  162,000 ,0:X)  kWh. 

To  this,  however,  Silesia  and  Slovakia  must  be  added.  In 
Slovakia  especially,  the  water  power  resources  are  almost 
unlimited.  If  the  capacity  of  water  power  is  estimated  at 
only  ti<X).CHjO  h.p..  an  annual  saving  of  6  million  tons  ol  coal 
will  be  effected,  which  is  about  20  per  cent,  of  the  entire 
Coal  output. 

In  accordance  with  the  Bill,  the  State  will  take  over  the 
development  of  water  power  and  construction  of  water  power 
plants,  while  the  construction  of  transmission  and  distribution 
systems  and  thermo-electric  plants  will  be  left  to  companies. 
at  least  60  per  cent,  of  who.se  capital  will  be  held  by  the 
Btate  and  local  authorities,  and  the  remainder  by  private 
Bhareholders.  Tlie  State  will  have  to  secure  a  permanent 
interest  in  the  management  of  these  companies.  For  191'J. 
8  million  crowns  were  appropriated  for  this  purpose  and 
included  in  the  State  Budget. 

I'he  estimated  costs  of  the  complete  electrification  scheme 
according  to  pubhshed  figures,  will  amount  to  two  milliard 
Czechoslovak  crowns  for  the  construction  uf  hydro-electric 
plants,  and  i  milliard  crowns  for  plants  driven  by  steam 
power.  Till-  transmission  sy.stem  will  cost  about  i  miuiard 
crowns,  and  the  distribution  system  the  same  amount. 

The  National  Assembly  has  assigned  75  million  crowns 
towards  the  commencement  of  this  systematic  electrification. 
This  sum  is  to  be  distributed  by  instalments  over  the  annual 
Budgets  from  1919  to  1928.  The  money  will  be  placed  at  the 
disposal  of  the  Ministry  of  Public  Works  for  the  erection 
of  hydro-electric  plants,  and  for  the  financial  co-operation 
of  the  State  in  any  electrical  undertakings  which  may  form 
a   substantial  part  of   the   system. 

The  building  of  the  thermo-electric  power  stations  and  the 
system  of  mains  is  spread  over  20  years,  and  the  construction 
of  tlie  water  power  stations  over  5(1  years.  At  present  new 
large  electrical  associations  arc  in  courKc  of  formation,  and  a 
Government  Corami.ssion  has  been  established  to  deal  with 
all  mattera  ci"incwniiig  the  electrificatican. 


REVIEWS. 


Tclefiraphti,  Telephony,  and  Wireless.  By  .1,  Poole.  120  pp. ; 
68  figs.  I/ondon  :  Sir  I.  Pitman  &  Sons,  Ltd.  Price  3s. 
net. 

This  book  is  one  of  the  well-known  '!  Common  Commodities 
and  Tndu.stries  Series,"  which  fact,  together  with  the  author's 
reputation,  is  a  sufficient  guarantee  of  its  excellence.  The  aim 
is  to  provide  a  general  introduction  to  the  three  main  elec- 
trical method.';  of  transmitting  intelligence,  and  the  historical 
method  of  treatment  has  been  adopted  in  order  that  the 
reader — whether  young  or  old — who  is  new  to  the  subject,  may 
appreciate  tlie  technical  growth  of  the  methods  and  applica- 
tions of  telegraphy  and  telephony. 

The  general  principles  of  electricity  and  magnetism,  sources 
of  electromotive  force,  bells  and  relays,  are  first  considered. 
It  is  doubtful  whether  the  layman  v,'\]\  be  able  to  follow  the 
author  completely  (for  instance,  inductive  capacity  in  relation 
to  inductance  l)etween  wires  is  mentioned  on  p.  11!).  but  the 
writer  certainly  explains  the  Kubject  as  clearly  as  possible  in 
the  space  available,  and  if  there  is  a  demand  for  such  a  terh 
nical  treatise  in  this  series  the  reader  must  be  prepared  for 
.some  difficulty  in  the  above  direction.    Personally,  we  should 


imagine  that  the  book  would  be  more  useful  to  the  technical 
student  and  to  the  junior  engineer  or  workman  in  the  fields 
coveivit.  The  commercial  and  industrial  aspect  which  is  given 
pr.iiuuionce  in  other  volumes  of  this  series  is  not  considered 
1.1  the  present  volume.  This,  however  does  not  detract  from 
the  excellence  of  the  treatment  which  is  actually  presented. 
It  would  be  impossible  to  deal  with  both  the  technical  side  and 
the  broader  commercial  aspect  in  a  single  volume  ot  this  size. 

In  two  chapters,  occupying  only  55  pages,  the  author  ac- 
complishes the  remarkable  feat  ot  explaining  the  construction 
and  action  of  all  the  main  types  of  telegraph  and  telephone 
apparatus  from  the  original  inventions  down  to  the  muliiplex 
telegraph  systems  and  the  telephone  exchange  systems  of 
to-day— including  useful  notes  on  automatic  exchanges.  The 
reader  with  some  grounding  in  electrical  matters  could  not 
wish  for  a  more  concise  and  useful  introduction  to  the  subject, 
but  it  is  doubtful  whether  a  layman  could  follow  the  treat- 
ment. The  .short  chapter  on  telegraph  and  telephone  lines 
does  not  offer  such  great  technical  dithculties.  and  the  two 
concluding  chapters,  on  wireless  telegraphy  and  telephony, 
appear  to  be  less  severely  technical  than  those  on  the  wire 
systems. 

Tliis  volume  is  technically  sound,  excellently  written  and 
produced,  and  is  recommended  confidently  as  an  exceptionally 
comprehensive  and  accurate  introduction  to  the  subject. 


Power  Factor  Correction.  By  A.  E.  Cl.ayto.N',  B.Sc.  (Eng.). 
Pp.  xi -1-108;  36  figs.  London  :  Sir  1.  Pitman  &  Sons,  Ltd. 
Price  2s.  6d.  net. 

The  author  of  this  httle  book  has  set  himself  the  difficult 
task  of  explaining  to  the  ordinary  and  presumably  non-scien- 
tific business  man  a  highly  intricate  scientific  subject.  Within 
the  limitation  which  he  himself  mentions  in  the  preface,  he  has 
succeeded  fairly  well.  We  are  told  that  his  aim  has  been  to 
pn'.<ent  fundamental  principles  and  not  a  complete  analytical 
treatment;  nor  has  he  attempted  to  give  an  exhaustive  ac- 
count of  all  the  various  inventions  brought  forward  for  im- 
proving the  power  factor  of  machines  and  lines,  but  has 
limited  himself  to  a  few  devices  which  have  been  successful 
in  practical  work. 

In  the  first  chapter  we  have  the  usual  explanations  regarding 
power  in  an  alternating-current  circuit,  power  factor  and  its 
measurement,  the  vector  diagram,  and  so  forth.  In  the  next 
chapter  the  influence  of  power  factor  on  capital  outlay  on 
generating  and  distributing  plant  is  explained,  as  is  also  the 
fact  that  low-speed  motors  have  a.  worse  p.f.  than  high-speed 
motors,  and  that  a  bad  p.f.  at  the  delivery  end  of  a  line 
decreases  not  only  the  kW,  but  also  the  kVA  rating  of  the 
generator.  This  leads  the  author  to  the  consideration  of  a 
supply  tariff  based  upon  p.f.  and  to  a  brief  expo.sition  of  the 
.•Irno  and  Midland  tariffs.  At  the  end  of  the  chapter  the 
author  says  that  the  consumer  should  not  be  penalised  for 
the  "  inherent  defects  of  the  induction  motor."  What  pre- 
cisely this  means  is  not  clear,  and  if  the  sentence  \\ere  to  be 
strictly  interpreted,  the  book  need  not  have  been  written. 

When  describing  means  for  improving  the  p.f.,  the  author 
uses  analytical  and  vector  methods,  also  tables  workel  out 
for  the  reduction  of  wattless  current;  and  here  we  find  a 
statement  regarding  the  economical  Ijmit  of  correction  not 
previously  given  in  other  books.  .\  comparison  is  made 
between  two  methods  of  meeting  an  increased  ilemand;  one 
by  simply  adding  to  the  existing  plant,  and  the  other  by 
leaving  it  as  it  is,  and  augmenting  its  earning  capacity  by 
improving  the  p.f.  The  author  says  :  "  It  is  never  economical 
to  in.stall  power  factor  correcting  apparatus  if  the  ratio  of  the 
cost  per  k^'A  compensated  and  per  kV.V  to  increase  the  dimen- 
sions of  the  system  is  greater  than  the  sine  of  the  original 
angle  of  lag  of  the  current."  This  law  is  scientifically  correct, 
but  the  numerical  example  given  is  hardly  consonant  with 
actual  finance.  In  one  case  the  author  assumes  that  the 
ratio  of  cost  per  kVA  of  the  correcting  apparatus  to  the  cost 
per  kVA  of  the  whole  undertaking  is  0.2.  Since  even  at  the 
present  time  £3  per  kVA  of  phase  advancer  is  an  outside 
figure,  this  would  mean  that  the  whole  works  from  the  coal 
bunker  to  the  consumers'  terminals  could  be  put  down  for 
i'15  per  kVA  ! 

For  improving  the  p.f.  of  the  system  as  a  whole  the  two 
usual  methods,  namely,  static  and  rotary  condensers,  are 
described.  Here  the  bu.siness  man  might  be  told  something 
of  the  financial  aspect,  but  no  cost  per  kVA  is  given.  Thif 
could  be  done  for  the  static  condenser,  because  it  is  a  standard 
article,  although  not  for  the  rotary  condenser,  but  in  the  latter 
case  the  author's  assumption  that  the  cost  per  kVA  of  generat- 
ing and  transmission  plant  is  less  than  twice  the  cost  per 
kV.\  of  a  rotary  condenser  is  distinctly  unfair  to  the  latter, 
and.  therefore,  the  conclusion  that  it  only  pays  to  use  such 
a  pba.se  corrector  where  the  line  is  very  long  and  costly  will 
not  be  readilv  accepted.  On  the  other  hand,  the  author  fails  to 
draw  attention  to  the  fact  that  the  kW  loss  in  the  rotai'y  con- 
den.ser  is  going  on  all  the  time,  whereas  the  amount  of  energy 
supplied  varies.  The  financial  efficiency  is.  therefore.  less  than 
the  power  efficiency  calculated  for  full  load.  Neverthelest 
rotaries  are  in  extensive  u.se,  especially  i"  .America,  not  only 
for  p.f.  correction,  but  for  keeping  the  delivery  voltage  at  a 
constant  value.  We  learn  that  .some  rotaries  up  to  3,000  kVA 
are  automatic,  and  that  the  largest  non-automatic  rotary  is 
rated  at  15.000  kVA,  and  is  on  the  Los  Angeles  system. 
When  dealing  with  improvement  of  p.f.  of  individual  motors, 
the  author  explains  whv  the  k'VA  must  be  injected  into  the 
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rotor,  and  he  describes  both  rotary  and  vibrating  types.  In 
discussing  tlie  riuestioa  of  power  absorbed  by  the  Scherbius, 
the  author  falls  into  an  error  when  ho  states  that  the  power 
necessary  to  drive  this  machine  is  only  that  spent  on  friction 
and  windage.  .Mthough  there  is  no  iitator  to  anchor  the  tliix 
in  space,  yet  the  llux  is  aucliored  to  the  brushes  and  Js  cut 
by  the  armature  wires,  and  the  resulting  torque  must  be 
supplied  from  outside.  Several  examples  of  the  performance 
of  vibrators  are  given,  and  the  action  of  this  advancer  is  clearly 
explained.  A  short  account  of  Kramer's  method  of  phase  cor- 
rection combined  with  speed  control  is  also  given  The  book 
will  be  useful  to  customers  of  powder  supply  works.— GiSBEiiT 
Kait. 


The^  Electrical  Transmission  of  Photographs.  By  M.AHCUS  J. 
Maktin.  Pp.  xi+136;  73  figs.  London:  Sir  1.  Pitman 
and  Sons,  Ltd.    Price  6s.  net. 

This  book  gives  a.  simple  and  concise  treatment  of  various 
methods  for  transmitting  photographs  electrically  in  wire  cir- 
cuits with  notes  also  on  the  wireless  transmission  of  photvi- 
graphs,  and  on  television  which  is,  of  course,  the  highest 
evelopment  of  phototelegraphy.  The  day  will  come  when  it 
is  possible  to  see  as  well  as  to  speak  wirelessly  to  someone  at 
the  other  side  of  the  world.  At  present,  however,  the  art  of 
phototelegraphy  is  in  a  purely  experimental  stage,  and  the 
author's  treatment  of  the  subject  will  aid  materially  those 
who  wish  to  experiment  in  this  field.  The  author  has  had 
much  practical  experience  in  the  work  of  which  he  writes,  so 
that  he  has  first-hand  knowledge  of  the  difficulties  to  be  over- 
come. 

The  introductory  chapters  review  the  history  of  the  subject 
and  describe  early  systems  for  the  electrical  transmission  of 
written  charael<Ts  and  sketches — culminating  in  the  well- 
known  "  Telewriter." 

Chapter  III  describes  the  electrograph  system,  which  has 
given  very. satisfactory  experimental  results  in  America.  This 
system  utilises  a  half-tone  image  etched  on  a  zinc  block,  the 
space  between  the  dots  of  the  image  being  tilled  with  insulat- 
ing material.  A  stylus  travels  over  the  zinc  plate  and  sends 
an  intermittent  current  to  line  according  to  the  occurrence  and 
size  of  the  dots  in  the  image.  The  latter  is  reproduced  at  the 
receiving  station  by  an  electromaguetically  operated  pen. 

Prof.  Korn's  selenium  machines  were  the  first  to  be  used 
for  commercial  photo-telegraphy,  and  this  system,  which  has 
been  used  successfully  between  London  and  Paris  and  between 
London  and  Manchester,  is  described  in  detail  in  Chapter  IV. 
The  author  includes  some  useful  information  concerning  his 
own  experimental  experience  and  apparatus,  and  this  chapter 
includes  some  tine  specimens  of  telautograph  work  which 
should  convince  the  riiost  sceptical  reader  as  to  the  ultimate 
possibilities  of  telephotography  and  television. 

Amstutz's  suggestion  that  a  photograph  in  relief  should  be 
used  to  vary  the  I'esistance  of  an  electrical  circuit  has  been 
developed  very  successfully  by  Prof.  Belin.  whose  telestereo- 
graph  u.'it's  a  .stylus,  travelling  over  a  relief  photngrapii,  to 
vary  the  setting  of  a  special  rheostat  (the  rheomicrophone), 
and  thus  produce  current  variations  which  are  recorded  by  an 
oscillograph.  With  this  system  perfect  photographic  trans- 
mission has  been  obtained  between  Bordeaux  and  Paris,  a 
distance  of  3.5n  miles. 

Tlie  Thome-Baker  Telectrograph  which  is  at  present  the 
simplest  and  most  efficient  system,  depends  upon  electro- 
chemical reproduction  of  current  impulses  obtained  from  a 
line  analysis  of  the  original  image.  The  author  describes  very 
thoroughly  the  working  of  the  syslem  and  the  various  diffi- 
culties which  have  to  be  overcome. 

Chapter  V  de.ils  with  factors  which  are  of  importance  in 
all  systems  of  telephotography,  such  as  the  source  of  light 
to  be  employed,  chromatic  aberration,  chemical  inertia,  and  so 
forth.  The  fascinating  nature  of  the  research  work  awaiting 
tho.se  who  .seek  for  conunercial  systems  of  television  and 
wireless  transmission  of  photographs  is  shown  clearly  in  the 
next  two  chapters  of  the  liook.  Concerning  radio-photography, 
the  author  stat<'S  that  he  can  now  obtain  good  results  over 
several  miles,  but  that  his  apparatus  needs  simplifying  before 
it  can  be  used  commercially. 

In  the  tinal  chapter  the  author  gives  full  working  drawings 
for  a  machine  which  he  has  used  for  experimental  purposes 
for  some  years  past.  Obviously  these  drawings  are  most  valu- 
able in  furnishing  the  beginner  with  practical  experience,  and 
with  the  certainty  that  he  can  start  with  something  definite. 


F.lrctrir    l-'ii niiif(t    in    the    iron    and  Steel   Indiistrii.     By   W. 
R(irii:\M\i'si',K,   .T.    ScHiiENAWA,    and   C.    H.    Vom    Baiik, 
Third  edition.    Pp.  xxi-t-460;  137  tigs.    Loudon:  Chapman 
and  Hall.  Ltd.     Price  34s.  net. 
This  hook  was  reviewed  very  fully  in  our  issue  of  February 
6th,  1914.    when   it  was  described  as.    "  beyond   all   doubt,  a 
standard  w-ork  .  .  .  full  ot   valuable  information  from  begin- 
ning  to  end."     Tt  is  a    thoroughly  prai'tical   work,   bast>d   on 
persona!  knowledge  of  the   subjects  with  which  it  deals,  and 
is  fully  illustrated.     In  the  )>reface  fo  the  present  edition,  the 
tran.sjator   and    part    author.    Mr.    Vom    Haur.   refers    to    the 
influence  of   the  Great   War   in   placing   the  electric   steel  in- 
dustry on    a   solid    footing,   and  mentions  that  one    thousand 
steel  furnaces  are  either  built  or  building.     In  common   with 
other  industries,  it  has  felt  the  depressing  effects  of  the  social 


unrest  and  industrial  difficulties  of  recent  times,  but  tha 
set-back  is  only  temporary,  and  the  lost  ground  will  be  fully 
retrieved  when  normal  conditions  return. 

Tlie  bulk  of  the  present  edition  is  identical  with  the  last, 
but  nunierou.s  corrections  and  minor  alterations  have  beeii 
made  to  bring  the  matter  up  to  dat«.  'ITie  description  ot  the 
riiury  regulator  has  been  greatly  extended,  and  new  illustra- 
tions liav(>  been  introduced  in  this  and  other  sections.  The 
Rennerlelt  furnace  is  the  subject  of  a  new  chapter,  and  the 
Greaves-Etc-hells,  Snyder,  Greene,  Moore.  Booth-Hall,  Vom 
Baur,  and  Ludlum  furnaces  are  described.  In  Part  II,  male- 
rials  used  in  furnace  construction,  and  the  electro-metallurgy 
of  iron  and  steel,  considerable  additions  have  been  made  as 
the  result  of  experience  that  has  been  gained,  particularly 
with  regard  to  iron  melting  furnaces  and  steel-making  direct 
from  the  ore,  as  well  as  the  production  of  gray  and  malleable 
iron  for  castings.  The  work  must  be  regarded  as  a  classic  in 
its  special  sphere,  which  is  constantly  increasing  in  importance 
and  extent. 


Engineering    Steels.    By    Leslie   Aitchiso.v,    D.Met.     B.Sc 
M.I.A.E.    Pp.  396:  plates  118;  figs.  119.    London:  Mac- 
donald  &  Evans.    Price  25s.  net. 
Now    that  steel   has  superseded    iron    for    well-nigh  every 
purpose,  this  text-book  should  prove  of  value  to  all  engineers, 
for    after    briefly    describing    the    various  methods  by  which 
steel  is  produced,  the  properties,  and  especially  the  mechani- 
cal  properties   of  the   product,  are   exhaustively   dealt   with, 
as  are  also  the   variations  of  those   properties  occasioned   by 
heat  or  other  treatment. 

Electric  steel  melting  in  general,  and  by  the  arc  and  basic 
processes  in  particular,  is  di.scussed,  as  are  also  modern  alloy 
steels.  The  classification  of  these  alloys  acording  to  their 
mechanical  properties,  should  prove  a  useful  help  in  the 
selection  of  one  suitable  to  any  given  purpose,  as  should  also 
the  author's  expressed  reasons  for  preferring  one  type  of 
alloy  to  another  in  different  applications.  In  this  connection 
it  is  evident  that  the  author  considers  the  chemical  composi- 
tion of  steel  as  being  of  secondary  importance  to  the  engineer, 
and  preferably  determines  its  value  from  considerations  of 
strength,  hardness,  durability,  toughness,  &c.,  all  of  which 
qualifies  and  means  for  their  ascertainment  are  lucidly  set 
out  in  the  book. 

In  a  series  of  appendices,  the  influence  of  sharn  corners 
and  .scratches.  Young's  modulus  of  elasticity,  and  the  proper- 
ties of  steels  at  high  temperatures  are  separately  considered, 
and  various  types  of  testing  machines  are  illustrated  and 
described. 

The  volume  is  well  got  up  and  profu,selv  illustrated,  and 
we  should  say  of  it.  as  does  Professor  Unwin  in  his  "  Fore- 
word," that  it  is  both  scientific  and  practical,  in  the  best 
sense  of  those  terms. 


Practical  Testing  of  Electrical  Machines.  By  L.  Oulton 
A.M. I.E. E.,  and  N.  J.  Wilson,  M.I.E.E..  Assoc.Am  I  E  e' 
Pp.  '258;  112  figs.  London:  Sir  Isaac  Pitman  &  Sons, 
Ltd.    Price  6s.  net. 

This  volume,  which  is  of  handy  size  for  the  pocket,  is  a  new 
and  enlarged  edition  of  a  work  originally  published  in  1909. 
In  a  very  concise  form  it  presents  an  account  of  the  more 
common  tests  which  are  likely  to  be  required  on  the  usual 
types  of  electro-magnetic  machines.  Space  has  forbidden 
the  introduction  of  any  considerable  amount  of  theory  con- 
cerning the  tests,  a  fact  which  perhaps  somewhat  limits  the 
usefulness  of  the  book  from  the  point  of  view  of  students, 
but  little  is  left  unsaid  concerning  the  actual  tests  themselves, 
which  are  ai-ciirately  described,  calculations  and  tables  .show- 
ing the  complete  working  out  of  the  test  results  being  in- 
cluded. 

In  the  original  edition,  tests  on  induction  and  synchronous 
motors,  alternators,  rotary  converters,  single-phase  railway 
motors,  and  direct  current  motors  and  dynamos  were  de- 
scril)ed.  In  the  present  edition  a  chapter  on  the  testing  of 
Iransformers  has  Iwen  added,  and  a  useful  series  of  extracts 
from  the  British  Standardisation  Rules  for  Electrical  Machines 
are  also  included. 

'Hie  iilder  portion  of  the  book  might,  perhaps,  have  been 
iiMili-rnised  with  advantage,  thus  wo  find  little  reference  to 
machines  witli  interpoles,  and  the  method  given  for  the 
determination  of  insulation  resistance  will  not  appeal  to 
modern  testor.s:  they  will  prefer  to  make  use  of  some  direct- 
reading   type  of  ohmmeter. 

Tt  is  of  the  utmost  importance  that  students  and  others 
should  be  impressed  with  the  necessity  of  accurately  labelling 
all  quantities  with  which  they  are  concerned,  thus  each  column 
in  a  table  should  be  headed  both  with  the  name  of  the  quan- 
tity and  the  name  of  the  unit,  and  the  same  remark  anplies 
to  the  axes  of  curves.  In  the  book  under  notice,  insufficient 
attention  is  paid  to  these  points,  the  name  of  tlic  unit  only 
being  frequently  used.  W'e  feel  that  a  bad  example  is  set 
which  mav  possibly  ultimately  lead  to  mi.sunderstandiiig  on 
the  |iart  of  readers. 

Tlie  book  is  likely  to  be  n.seful  fo  those  engaged  in  testin" 
machines,  whether  in  the  service  of  manufacturing  firms  or  of 
supply  companies,  the  more  so  as  niany  useful  diagrams  of 
test  connections  are  given. 
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22.084.  ".Aulomntic  cxcit.ition  rcgukitor  for  electric  inathines."  J.  T. 
Irwin    und    .\.    Kushlon.     August    ^Ih. 

i2.l47.  "  Supports  for  electrodes  in  ionic  tubes."  C.  E.  Trippe  and  General 
Lli-ciric  Co.    .\ugust  20ih. 

22,14(i.  ■'  Electric  nuicrs."  G.  A.  Chet-thani  and  Melropolit;m-\ickers  LKt- 
tric.ll   Co.,   Ltd.    August  20lh. 

22,149.  •'  Electrical  protective  relay  apparatus,"  Mctropolitan-Vickers  Elec- 
trical Co.,  Ltd.     August  20th. 

22,151.     "  Suspension   of    electric    lamps,  &c."    J.    Neale.     August   20lh. 

22.1*1.     "Stage   telegraphs."     E.   Booth  and    \.   R.    BoOrii.    .\ugust   22nd. 

22.11)5.     "  Electric  heaters."    J.    Maiden.     .August   22nd. 

23,201.     "Dynamos   for    cycles."     F.     1.     Hoffman.     August    22nd. 

22.217.  "  Mounting  leli^hopc  instruments."  B.  \V.  A.  O.  liantow,  .'\. 
Mulder,  .nml   J.    PI  de  Roeper.     August  22nd.     (Holland,    December  aSlh,   1U21I.J 

22.21K.  ".Mounting  telephone  insirununls."  H.  \V.  A.  O.  Bantow,  A. 
.Mulder,   and  J.  V.   de  Roeper.    August  22nd,     (Holland,  June  Isl.) 

22,244.  "  IVotetlive  devices  lor  electric  dislribuliun  syslems."  British 
.Ihom^jn-Hbuston  .Co.,'  Ltd.,  and '.A.  S.'Eiizgerald.    .'!lugust'y2nd.  '  . 

22,245-.  "  Differential  electric  apparatus."  British  Thomson-Houston  Co., 
1. Id. .and  .\.  S.  Fitzgerald.     .August  22nd. 

■22.273.  "  Svstems  lor  wireless  transmission  of  writing,  pictures,  &c."  M. 
H.    Fe!er.*n.     August   22nd.     (Norway,   .September  9th,  I92U.) 

22,2ti(i.  "  rrtK«ss  of  co\ering  aluminium  with  elcclrolvijcat  deposit  of  nickel. 
cobalt,  &c."     A.   Wrner.     August  22nd. 

22,291).     "  He.iler   lor  electric  kettles."     E.  A.   Welch.     August  23rd. 

22,S17.  "  Commuiator  rotating  disk  and  lertninal  lor  ignition  sols.'  J. 
Judge.     .August  23rd. 

22.324.  "Electrical  rubbing,  cleaning,  and  flailing  machines."  11.  .\l.nl<- 
hani.     August  23rd. 

22.3:«.  "  Electric  converters  for  use  with  drum  alarm  clock,."  \V.  .\,  1.. 
Beail.    August  23nl. 

22.334.  "  Terminal  block  or  switch.'.'  Diehl  Maiiufacluriug  C...  and  \V.  t;. 
Fairweather   (Diehl   Manufacturing   Co,).     August  23rd. 

22.335.  "  Electric  cord  holder."  IJiehl  .Manufacturing  Cu.  :ind  W.  C.  Fair- 
weather  (Diehl   Manufacturing  Co.).     August  23rd. 

22,345.  "Speed-regulator  svslems."  Metrupolilan-N'ickers  Flcctcic.d  Co., 
Ltd.     August  23rd.     (United    States,    September   llih,    1920.) 

',J2,355.     "  Electric  distributing   systems."     .\.  Toganii.     .August   23id. 

22,36L  "  Electrical  connecting  and  supporting  devices."  Electric  Outlet 
Co.  Inc.     August  23rd.     (United   States,  April  '.ith,   1920.) 

22  378.  "Burners  for  electrical  vam  gassing  machines."  Sienicns-Schuckert- 
werke.    August  23rd.     (Germany,  December  18th,  1920.) 

22,380.  "  Electron  dischai^e  devics."  General  Eledric  Co.,  I-ld-,  and  li. 
S.   Cosslipg.     August  23rd. 

22,389.     "Telephone  receiver  rest    or  holder."       J.    H.    Kuiher(,jrd.        August 

22^421.     "  Electric  circuit  breakers."     O.    Wilkinson.     August  24th. 

122,423.  "  Mc.ins  for  supporting  and  .adjusting  shade  holders  of  electric 
lamps."    .0.    Masel.    ..August  24th. 

22.424.    "  Dynamo   electric    machines."    J.  H.   Gath.     August  24th. 

23,447.     "Electric    switches."     C.H.    Idc   and    F.    Fainter.     August  24tli. 

22.470.  "  Transformers  for  high  voltages."  Haelcly  et  Cie.  Akt.-Ges.  E. 
August  24th.     (Switzerland,  March  4th.) 

22,482.  "  Process  of  simultaneously  assembling  and  insulating  pans  of 
electric  outfits."  Kobinot  de  la  Picha'rdais,  D.  M.  G.  August  24th.  (France, 
August  25th.  1920.) 

22.499.  "High-voltage  switch  plmt."  Akt.  Ges.  Brown,  Boveri  ct  Cie. 
August  24th.     (Switzerland,  April  15lh-)   - 

22.500.  "  Electric  switches."  C.  A.  Damev  Kingsinill  Art  Metal  &  Electric 
Co.     August  24th.  . 

22,521.  "  Thermoi'tatic  controlling  devices."  British  Thomson-Houston  Co., 
Ltd.   (General    Electric  Co.).     August  24th. 

22,539.     "  Electric    healers  or  stoves."     i;.    E.   Garratl.     August    2."ith. 

22,54(1.  ".Shade-supporting  or  latnp-locking  tk-vice  (or  electric  lamps."  J. 
C.  WhilliKk.     August  2alh. 

22.559.     ••  Electric    burglar  alarm    circuits."     H.    Eisl.r.     August   illli. 
.    22,583.     "Magnetic   separators."     J.    S.   Atkinson,    I'uwdeied    Fuel    Plant    t_u:, 
Ltd.     .August  25th. 

22,584.  "Telephone  svst.nis."  Automatic  Telephone  Manul.icturin^  Co., 
Ltd.     August    2.'ith.     (United    Stales,  .Sept,.inl)er    3nl,    192(1.) 

22,.'i85.  "Electrodes"  British  Thomson-Houston  Co..  Ltd.  (Gener.d  lil.clric 
C0.I.    August  25th.  .  . 

22,591.  "Electric  light  fitting  fur  ships'  berths,  ic"  .M.  J.  Kiiling  and 
C.  W.  Saunders.    August  2.5lh. 

22,602.     "Electric    switches,   S.C."    C.   A.    Daiii.v.     August  25lh. 

22,60(>.  "  Sell-in.luctiun  coil  pair  lor  loa.ling  telephone  lines."  F.lten  &• 
Guilleaume  Carkwerk  Akt.  Ges.     August   2.nh.     (Germany,   January    17th. I 

22,311.  "  Switches  (or  charging  balleries,  &c."  Standard  Time  Co.i  Ltd., 
and   A     B.  Webber.     August  25th. 

22,(]14.  "  .Apparatus  lor  transforming  crvsial  structure  of:  wires,  filaments. 
Sir."  G.neral  Electric  Co.,  Ltd.  (Patent  Treuliand  Ges.  lur  Eleklrische  Gluh-, 
lampen).     .August  25th. 

22.li40.  "  Electric  motor  ,illachni,rii  for  bath  chairs,  tricycles,  &c."  A.  C. 
Nobbs.    August  2(>th. 

22.(i44.  "  Electric  regulators,  resistance  switches,  &c."  \V.  G.  Pipkin 
Veritys.  Ltd.,    .August  20th. 

22,fi57.  "  Mugneio  el.dric  gener  ..ors."  W.  P.  Thompson  (Splitdorf  El.-e- 
Irical   Co.).     August  2«th. 

22.W0.  "Motor  conlrtdler."  \V.  Foirftea:Ucr  (Singer  Manufacturing  Co.t. 
August  20lh. 

22.I1M.  "Th-rmionir  valves."  W.  H.  Lt  Marechal  and  Siemens  Bros,  and 
(  o..  Ltd.     August  2(ilh. 

•-•2.7(J4.     "Pnrt.ble    electric    lamp."'    F.    A.    Jennings.     August    £Glh. 

22.7Iti.  "Cooling  and  ventilating  systems  for  d\nimo-electric  machines" 
Briii-b    111  .■n^on. Houston   Co..   Llll..  and   H.  W.   T  lylor.     August  26lh. 

22.717  ■■  II.  rtrir  motors."  .  British  I  hnnisonHoosion  Co.  Ltd.  Ki.-n.  r  ,1 
Klertric   t  ..  I        \itvosi  2filh. 

22.722  I  !    :;is|ir-s."     H.  11.    U.iry.     August  2filh. 

■22.724  ,    operated    bv     wireless    signals."        W.    J.     IJavi.. 

August  Jt. 

2'2,721i.        I  i  ••     E.  E.  Collins,    .\ugust  2(iih. 

22.735.  "  >ui.i,l>i/i,:  I  I.,  trie  current  (or  iut.rn  il-comhutlion  engines  for 
lighting.  &c."     G.  Constanlinesco.     August  27th. 

22.7.5fi.  "Switch  lus-s  ••  c.  W  Meb(>«'a1l  (Norwcsl'  Electrical  Manufac- 
lurinr  Co..    Ltd  1.     Aucu-i   27. h.  ■■ 

22.764.     "  Lighting   .sets    l„r  motor  CMjIes.  &c.''-  J.   E.'  Collins.     Augus(  27th. 

22.786.    "  Multiples   telephony"     E.    K.  Sindeman,     August   27th. 

22.795.     "Commutator    mica  reducing   tool. ".J.    Burketl.     August   27th. 

22.798.  "Electric  incandescent  lamp»."  Naamlooje  Vennootschap  Philips' 
Cloeilaampen    Fabritkcn.     August    27th.     (Holland,    September   2iid,   1920.) 

2'2.SO0.  "  Dvn.imoilectrii:  machine."  J.  Biiur.  August  27lh.  (United 
s  .11^,,  November  8th,  1919,) 


."    A.  M.  E.  Be.. 


isao. 

948.     "  .M.an,   lor  heating  rooms  and   the  like  el.clr 
November   9th,    1920.     (I()7,j07.) 

4,706.  "  Sensitive  pressure  relavs  for  the  amplification  of  sound  waves  anil 
other  purposes."  F.  W.  Bavncs  atid  Mecll.inical  Supplies,  Ltil.  F.l.ruary 
I..I1,  Ia20.     (I(i7,514.)  ■  ' 

0,303.  "  FliC.iie  insul.i.ors  of  the  built-up  or  ciaupound  type."  .\.  l-  K 
Buhemann.     .M.uch  2ml,  Ili-JO.  •  (l«7,.->20.) 

'  Magnetic  chucks."     T.ifi    Pence    Manufacturing  Cu.     Nuvrnilkr   5lh, 


7,047 


1914.  (140.075.) 

:  7.410.     "  Provlircliou    oi    cipher    rfocutnents   especiallv    adapted    for   telegraphic 
dispatch."     Aktiebolaget    Crytograph.     (October    lOlh, '1919.     (I.'i2.li25.) 

9.446.  ""Electrical    indicators."'    British    I..M.    Kra-sson    Manuf-acturrng   Co., 

Ltd..  and    W.   M.  Crowe.     .April   Ist,    19^20.     (l<i7,-;22.)  .       . 

9,929.    "Eledric  tiiblc  heiiters."    J.   K-  .Soden,    .Apiil   Ith,    I!i20.    (I67,.'i28.) 
11,952.     "Electric    resistam;c-    furtlaces-."  '     A.    imiierv.        April     DOlh.    1920. 

(167,537.).       .  ,   .  .-■  

.     1'2,022.     "  Eledric     immersion     hoalers.''         J.     Nolan.    .    April     3«lh,     1921}. 

(167,539.) 

12.028.    "Eledric  heating   resistancirs."     ll.ei  ,n,..,    Akt.    G.s.    J.muarv   Kith. 

1915.  (142.505.) 

12.334.     "  Air-eool<-d     electric    motors."       \|       s,  ,i,i,„       M       |,     I'      1     || 

Tucker.     May   4lh.  19-20.     (167.542.) 


12.4S1.  "  Electric  furnaces."  British  •I'homson-llouslon  Co..  Ltd.,  and  G.  J. 
Kalph.     M.iy  ath.   1920.     (I(>7..M5.) 

12,.W3.  "Eledric  switch.s."  K.  Cuiuiingh.ini.  r.lnu.in  7lli.  ISaf. 
(167,549.) 

12,586.     "Sparking    plugs."     W.    R.    iMaisllal!.     May   6th,    1!120.     (107,552.)' 

12,682.  "  Means  for  atnplifving  the  sounds  of  t\w  rcrx.-ivers  of  telephonic  or 
like  instruments."  F.  H.  Gordelior.  May  7th,  1920.  "  (Cognate  applicalioh 
13,587/20.)     (167,5.58.)   . 

12,717.  ".Systems  of  electric  ship  propulsion."  British  Thoiiison-Ilouslon 
Co..  Ltd.  (General  Electric  Co.).     May  7th,  19^>fl.     (167,560.) 

12.71(J.  "  Electric  discharge  devices."  British  Thomson-Houston  Co.,  Ltd. 
(General    Electric  Co.).     May    7th,   1920.     (167,561.) 

12.808.  "  High-fretjuencv  electric  signalling  systems."  British  Thomson- 
Houston  Co.,  Ltd.  (Generiil  Electric  Co.).    May  8th,  1920.     (167,507.) 

12,833.  "  Positive  electrodes  lor  electric  accumulators."  A.  Pouchain.  Mav 
8th,   1920.     (167,568.)  ■  ., 

12.939.  "  Positive  i:lectrodcs  for  electric  accumulators."  A  Puuch.iin.  .M.iv 
lOlh,   1920.     (167,577.) 

13,029.  "Device  for  testing  and  facilitating  adjustment  of  ianitiun  il 
and   sparking    plugs."    J.    Napier.     May    Ulh,  f920.     (167,580.) 

13,086..  "  Thertnionic  valve  transmitting  circuits  for  wireless  telegraphy  and 
telephony."     A.    K.    Macrorie   and    G.  .Shearing.     May   11th,  J9-20.     (167,384.) 
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lUxENTLY  \\c  iveif  takt'ii  Id  ta.sk  by  a  .steptical  corre- 
spondent, wlio  (leoliued  to  believe  that  when  we  said 
that  all  should  work,  in  order  to  rescue  the  country 
from  the  disaster,  to  which  it  is  drifting,  we  meant 
what  we  said.  That  such  a  comment  should  be 
possible,  after  we  have  preached  for  years  that  it  is 
the  duty  of  every  fit  man  to  work,  is  somewhat  dis- 
heartening; but  we  are  fain  to  believe  that  our  critic 
is  the  solitary  exception,  and  that  our  readers  in  general 
give  us  credit  for  sincerity.  So  firmly  do  we  hold  this 
doctrine,  that  we  do  not  hesitatfe  to  say  that  those  who 
do  not  work — when  they  have  the  opportunity — have 
no  right  to  eat ;  and  to  this  rule  we  admit  no  exceptions 
save  those  who  are  debarred  from  working  by  physical 
or  mental  incapacity. 

Now,  what  applies  to  individuals  often  applies  with 
no  less  truth  and  cogency  ta  nations ;  and  we  are  led 
to  consider  how  far  our  rule  holds  good  in  wider  ap- 
plications. First  let  us  recall  a  statement  made  by 
Mr.  Edgar  Crammond,  which  we  quoted  in  our  issue 
of  September  2nd;  he  pointed  out  that  if,  as  he  feared, 
we  were  to  lose  a  great  proportion  of  our  foreign  trade, 
this  country  could  only  support  a  population  of  some 
20  millions,  and  the  other  26  millions  would  be  com- 
pelled to  seek  a  livelihood  abroad-  Do  we  fullj-  realise 
what  this  means? 

Again,  a  powerful  article  on  '•  The  Industrial  Situa- 
tion "  was  contributed  to  Tlie  Times  on  Friday  last  by 
Sir  Alfred  Yarrow,  whose  tinu  has  recently  taken  steps 
to  obtain  first-hand  information  regarding  the  indus- 
trial conditions  obtaining  in  Europe,  America,  and 
the  Far  East.  He  says  :  '"  We  only  grow  enough  to  feed 
us  for  two  daj's  in  the  week  ;  for  the  remaining  live  days 
we  are  dependent  upon  supplies  from  abroad.  .  .  .  Tlie 
principal  means  we  have  of  paying  for  what  we  import 
IS  by  giving  manufactured  goods  in  exchange,  and  if 
we  fail  to  supply  foreign  countries  with  such  goods. 
they  will  not  send  us  what  we  want,  scarcity  will  result, 
and  prices  will  inevitably  rise.  .  .  .  We  must  be  able 
to  supply  our  goods  at  prices  that  will  compare  favour- 
ably with  similar  goods  obtained  elsewhere.  If  we 
cannot  do  this,  then  we  lose  our  foreign  customers  and 
are  unable  to  pay  them  for  the  necessaries  of  life." 
Ergo,  we  starve. 

In  the  course  of  this  most  instructive  article,  Sir 
Alfred  shows  that  the  reason  why  we  are  outbidden  by 
other  nations  in  respect  of  cost  of  production  is  not 
high  wages,  but  low  output.  Higli  wages  are  not  in- 
compatible with  low  cost  of  production ;  and  no  rational 
employer  would  wish  to  see  them  reduced,  if  the  output 
were  high  in  proportion.  Low  wages  and  low  output 
imply  a  higher  cost  of  production  than  high  wages  and 
high  output.  Common  sense,  therefore,  calls  for  the 
latter;  and  hard  facts  tell  us  that  without  low  cost  of 
production  we  cannot  procure  the  means  of  subsistence 
from  abroad. 

Now,  it  is  not  within  tlie  power  of  any  authoritv  or 
(iovernment  to  enact  a.  hiw  with  regard  to  individuals 
that  "he  that  will  not  work,  neitlier  shall  he  eat"; 
liut  in  the  ei^onomic  world  in  which  this  nation  dwells, 
tliat  law  holds  sway  regarding  nations.  The  naiiou 
that  will  not  work  shall  not  he  utipplied  irifli  fond. 

I'nless  we  ^ork  as  hard  as  the  Belgians,  the  GeI■mall^ 
the  Americans,  the  .fapanese.  wp  shall  inevit:)bly  lo-i 
our   export  trjui.-      niid   st:irTp 
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It  is  a  fact,  established  long  ago,  that  there  is  no 
better  worker  in  the  world  than  the  British  workman ; 
when  he  chooses,  he  can  turn  uui  a  greater  output  than 
any  other  national,  with  eijual  effort.  But  he  is  saddled 
with  restrictions  imposed  upon  him  by  trade  unions. 
trade  customs.  iVc.,  and  he  fears  that  if  he  works  hard. 
he  will  not  only  keep  another  man  out  of  work,  but  his 
own  job  will  soon  be  finished.  We  do  not  blame  him  for 
iiolding  these  views,  sadly  mistaken  as  they  are;  we 
blame  his  leaders,  wlio.  know  ing  the  facts,  have  not  the 
pluck  to  tell  him. 

It  is  as  certain  as  anything  can  be  that  if  we  can 
quote  low  prices  for  exports,  we  shall  experience  a  brisk 
demand  for  our  products.  Nations  which  produce  food- 
stuffs in  excess  of  their  requirements  want  our  goods  in 
exchange  for  their  surplus.  The  Germans  are  working 
very  hard,  and  so  far  are  they  from  "'  using  up  all  the 
work  "  that  out  of  their  1)0  millions  there  are  fewer 
than  one  million  unemployed.  The  Belgians,  without 
the  advantage  of  an  excessively  depreciated  exchange, 
have  been  working  hard  ever  since  the  Armistice — and 
they  get  plenty  of  orders.  Hard  work  stimulates  ileninnd 
and  reduces  unemployment. 

Another  factor  which  increases  costs  of  production, 
cost  of  living,  and  unemployment  is  the  strike.  This 
country  has  become  notorious  for  strikes,  which  have 
had  a  most  deleterious  effect  upon  our  foreign  trade. 
We  were  glad,  therefore,  to  see  that  the  futility  of  con- 
tinually striking  had  been  borne  in  by  experience  upon 
some  of  the  leaders  o£  Labour,  who,  at  the  recent  Trade 
Union  Congress,  set  their  faces  against  the  practice  and 
supported  a  resolution  in  favour  of  obtaining  settle- 
ments by  agreement. 

It  is,  we  think,  of  the  utmost  importance  that  em- 
ployers should  do  all  that  is  in  their  power  to  secure 
and  retain  the  confidence  of  their  employes,  and  to  bring 
home  to  them  the  economic  truths  which  dominate  the 
industrial  situation.  This  can  only  be  done  by  making 
them  conversant  with  the  facts  relating  to  the  industry 
in  which  they  are  engaged,  a  task  which  calls  for  per- 
sonal intercourse  between  the  workers  and  the  prin- 
cipals. In  no  other  way  can  the  fallacies  be  dispelled 
by  which  the  iforker's  mind  has  been  obsessed.  The 
individual  worker  is  no  fool  :  if  all  the  facts  are  placed 
before  him  frankly,  he  will  draw  the  right  conclusion. 
It  is  that  which  we  have  outlined  above — that  in  order 
to  live,  this  nation  must  work. 


Of  the  20-odd  firms  that  exhibited 
The  Bakers'  machinery  at  the  Bakers',  Confec- 
Exhibition.  tioners',  and  Allied  Traders'  Exhibi- 
tion and  Market  that  was  recently  held 
at  the  Royal  Agricultural  Hall,  London,  only  one  or 
two  showed  electrically-driven  examples.  In  the  majo- 
rity of  cases  the  makers  appear  to  build  their  machines 
with  a  view  to  their  being  belt-driven,  a  policy  which 
adds  to  the  difficulty  of  adequately  protecting  the  opera- 
tors and  cleaners  from  the  dangers  which  always  attend 
moving  machinery.  Xow ,  the  advantages  of  the  electric 
drive  are  too  well  known  to  need  reiteration,  but  the 
whole  thing  .seems  to  be  governed  by  financial  considera- 
tions: the  provision  of  a  motor  adds  enormously  to  the 
initial  cost  of  the  e(|uipment  as  a  whole — probably  due 
to  the  fact  that  when  an  electric  motor  is  supplied  to 
drive,  say,  a  dough-mixer,  it  is  tacked  on  as  an  after- 
thouiriit  instead  of  being  incorporated  in  llie  machine 
it.Kelf. 

The  latter  method,  however,  is  said  to  be  not  prac- 
ticable in  many  cases  on  account  of  the  difference  in  the 
speeds  of  the  driving  and  driven  machines,  but  the  fact 
is  overlooked  that  nearly  always  some  form  of  gearing 
is  incorporated  in  belt-driven  machines,  and  even  in 
the  simplest  arrangement  the  belt  itself  constitutes  a 
speed-varying  ilevice.  It  is,  therefore,  su.spected  that 
the  gear  problem  can  be  considerably  simplified,  and 
that  it  is  not  so  real  as  it  appears  to  be  at  first  sight. 
The  true  solution  will  be  difficult  to  arrive  at  so  long 


as  the  makers  continue  to  produce  the  two  machines 
separately;  each  endeavours  to  produce  a  beautiful  piece 
of  apparatus  of  very  high  efficiency  and  reliability  en- 
tirely independently  of  the  other,  whereas  what  is  of 
prime  importance  is  not  so  much  the  efficiency  of  either, 
but  of  the  combination  as  a  whole — that  is,  input  of  the 
electric  motor  to  output  of  the  driven  machine.  More- 
over, it  should  be  borne  in  mind  that  electric  motors 
would  be  perfectly  useless,  and  there  would  be  no  de- 
mand for  them  whatever,  if  there  was  nothing  for  them 
to  drive. 

Under  the  circumstances  a  better  policy  to  pursue 
would  seem  to  be  to  design  and  manufacture  the  motor 
as  a  component  part  of  the  machine  which  it  is  intended 
the  former  should  drive,  and  it  is  to  be  regretted  that 
nobody  seems  to  have  attempted  to  tackle  the  problem 
on  the  lines  suggested,  whereby  it  should  not  he  difficult 
to  effect  a  material  reduction  in  the  cost  of  the  motor 
and  also  improve  the  general  arrangement  of  the 
comliination  as  a  whole. 


l^■   our    "  Correspondence  "   columns 
Hlectricit>        to-day    Mr.    F.    M.     West    outlines    a 
for  All.  scheme  for  the  introduction   of  electri- 

city into  half  a  million  small  houses 
every  }ear,  by  means  of  a  wiring  corporation  operating 
in  conjunction  with  the  supply  authorities  and  the  lead- 
ing electrical  societies.  His  reference  to  ''  the  old 
National  Free-Wiring  Co."  is  perhaps  somewhat  ill- 
omened,  for  the  experience  of  that  body  is  not  likely 
to  inspire  enthusiasm  in  the  breasts  of  those  who  are 
acquainted  with  its  history;  the  present,  also,  is 
not  a  favourable  moment  for  enlisting  capital  for  such  a 
^enture.  Nevertheless,  the  idea  should  not  be  dismissed 
altogether  without  due  consideration ;  we  look  forward 
hopefully  to  the  time  when  circumstances  w'ill  be  more 
propitious  to  the  flotation  of  such  a  scheme,  which,  if 
it  could  be  carried  into  effect,  would  undoubtedly  be 
very  advantageous  to  that  enormous  body  of  small 
householders  which  at  present  is  debarred  from  the  use 
of  electricity  in  the  domestic  menage  by  the  excessive 
cost  of  installation. 

In  this  connection  our  thoughts  naturally  turn  to  the 
Fixed-Price  Light  Co.,  Ltd.,  which  for  some  11  years 
has  been  carrying  out  on  a  modest  scale  a  system  not 
materially  different  from  that  outlined  by  our  corre- 
spondent, with  excellent  results;  the  company  has  some 
four  or  five  thousand  consumers  of  the  artisan  class,  in 
vaiious  sui)])ly  districts,  and  appears  to  be  very  •well 
satisfied  with  its  business.  From  this  precedent  we 
infer  that  our  correspondent's  ])roposals — whuh  practi- 
chIIv  mean  an  enormous  extension  of  this  class  of  busi- 
ness— lire  not  inherently  fallarious.  mikI  wc  rummen  1 
thciii  to  llic  consideration  of  our  iciidrrs. 


The  final  report  of  tin'  .Vdvisory  Com- 
Hailwax  inittee  of  the  Ministry  of  Transport  on 

Mectrificatinn  this  subject,  which  we  abstract  else- 
Standards,  where  in  this  issue,  follows  the  lines  of 
the  Interim  iieport  published  a  year 
ago,  in  that  it  abstains  from  arbitrary  decisions  and 
not  only  sanctions  the  continuance  in  operation  ol  the 
various  existing  systems,  but  leaves  the  choice  of  system 
for  future  construction  very  largely  open.  The  addi- 
tional regulations  relate  mainly  to  the  method  of  supply- 
ing electricity  to  the  trains,  and  permit  either  contact 
rails  or  overhead  conductors  to  be  used,  the  former 
being  either  of  the  top-contact  or  of  the  undei  -contact 
type.  As  we  said  of  the  Interim  report.  "  Clearly,  there- 
fore, uniformity  is  and  will  remain  a  long  way  off." 
The  only  definite  standards  laid  down  in  the  Report  ar' 
those  relating  to  the  position  and  arrangement  of  the 
contact  rails  and  overhead  conductors  with  regard  to 
the  track  and  the  loading  gaucre  :  these  data,  it  must 
be  admitted,  are  of  great  iiiiiiortaiu-e.  Manv  changes 
and  improvements  cnn  be  effected  on  the  rolling  stock 
as  time  goes  on,  without  affecting  the  line  construction 
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appreciably ;  but  to  alter  the  latter  after  it  had  been 
put  into  use  would  be  a  vastly  different  question,  and 
it  is  absolutely  essential  to  the  progress  of  railway  elec- 
trification that  the  relations  of  the  conductors  to  the 
permanent  way  shall  be  fixed  uiid  niaintaineU  constant 
from  the  earliest  possible  stage  of  development. 

The  Interim  Report,  while  permitting  alteruating 
current  to  continue  in  use  and  to  be  extended  where  it 
was  already  installed,  explicitly  recommended  the  adop- 
tion of  the  direct-current  system.  As  we  have  pointed 
out  in  these  pages,  the  superiority  of  d.c.  is  far  from 
being  an  ascertained  fact,  and  we  may  not  have  to 
wait  many  years  before  the  verdict  is  reversed.  But 
we  cannot  wait  for  the  conflict  to  be  settled  for  us  else- 
where— we  must  proceed  with  the  electrification  of  our 
railways  as  quickly  as  possible;  whether  the  choice  is 
the  best  possible  or  not  is  of  less  consequence  than  the 
immediate  adoption  of  a  definite  policy.  The  Com- 
mittee, obviously,  has  not  been  able  to  go  very  far  on 
the  road  of  standardisation,  for  fear  of  restricting  pro- 
gress and  improvement,  but  so  far  as  it  has  gone  it  has 
done  good  service,  and  we  hope  that  its  work  will  result 
in  the  early  commencement  of  the  great  task  of  elec- 
trification with  which  so  many  of  our  railways  are 
confronted. 

Even  after  having  made    due   allow- 
Capital  ance  for  the  enormous  depreciation  of 

Expansion  in  the  mark,  the  fact  remains  that  a  very 
Oermany.  considerable  augmentation  has  taken 
place  in  the  emissions  of  new  capital  in 
the  electricity  supply  and  manufacturing  industry, 
particularly  the  former  in  the  course  of  the  present  year. 
According  to  figures  which  have  been  issued  in  relation 
to  the  electrical  industry  and  gas  works  combined  for 
the  eight  months  ended  with  August,  25  new  companies 
were  formed  in  this  period  with  a  nominal  share  capital 
of  690,800,000  marks;  45  existing  companies  made  in- 
creases of  1,014  millions  of  marks  in  the  share  capital, 
and  15  made  issues  of  obligations  or  bonds  for  over 
1,148  millions  of  marks,  in  fact,  as  a  German  news- 
paper points  out,  the  capital  requirements  of  the  elec- 
trical industry  in  the  present  year  have  been  greater 
than  those  appertaining  to  any  other  industry  or  to 
banking,  insurance  and  transport.  The  principal  por- 
tions of  the  amounts  issued  apply  to  the  great  hydro- 
electric works  in  South  Germany.  Thus  the  Walchensee 
works,  the  Central  Isar  Co.,  the  Bavarian  works,  the 
Baden  works,  and  the  Neckar  Co.  alone  represent  605 
millions  in  shares  and  700  millions  in  bonds,  while  the 
Neckar  Co.  is  just  offering  350  millions  in  bonds.  These 
figures,  however,  by  no  means  fully  cover  the  capital 
.requirements  of  the  hydro-electric  works  in  the  South. 
Yet  when  we  are  told  that  Germany  is  impoverished, 
such  figures  for  eight  months  of  the  year  give  rise  to 
serious  reflections  as  to  the  financial  capabilities  of  Ger- 
many. 

The      Edinburgh     meeting      of     the 
Congestion  at     British  Association  concluded  on  Wed- 
the  B.A.  nesday  last,   and   it   is  safe  to  say  that 

Meeting.  from  everj-  point  of  view  it  was  a  satis- 
factory gathering;  quite  up  to  the  pre- 
war standard  which,  nowadays,  is  generally  held  to  be  a 
standard  of  excellence.  The  arrangements  were  all  that 
could  be  desired  in  so  far  as  accommodation,  distribu- 
tion of  literature,  and  general  facilities  were  concerned  ; 
in  fact,  we  think  the  complaint  we  are  about  to  make 
was  the  only  "  rift  within  the  lute." 

We  were  led  to  expect  discussions  on  many  of  the 
papers,  but,  unfortunately,  the  programmes  were  so 
full,  in  most  cases,  that  anything  in  the  way  of  helpful 
connnenfc  or  healthy  criticism  was  precluded.  Indeed, 
sometimes  in  addition  to  the  arranged  programmes, 
some  of  the  Sections  ^vere  asked  to  listen  to  unannounced 
papers  which  made  discussion  quite  impossible,  and 
occasionally  upset  members'  plans.  Several  afternoon 
sessions  were  lield  by  some  of  the  Sections,  but  we  do  not 
think   that   metnhcrs  would    like  those   to  become  a  per- 


manent feature  of  the  meetings;  if  this  were  so  the 
afternoon  excursions,  which  add  so  much  to  the  pleasure 
of  the  gatherings,  would  have  to  be  abandoned. 

We  are  th'^refore  fon  irl  to  the  conclusion  that  either 
some  of  the  papers  must  be  published  in  advance. 
"  taken  as  read,"  and  discussed;  the  number  of  papers 
must  be  reduced  ;  or  the  duration  of  the  meeting  must 
be  extended.  The  last  of  these  would  be  very  acceptable 
to  members  whose  business  would  permit  of  their  stay- 
ing, if  every  meeting  was  as  pleasant  as  this  year's  has 
been . 


One  of  the  results  of  the  Great  War 
The  Wages  was  to  cause  the  introduction  into  an 
Clause  in  enormous  number  of  Government  and 
Government  other  contracts  of  a  clause  providing  for 
Contracts.  the  variation  of  price  caused  by  higher 
wages.  In  some  Government  contracts 
the  agreement  or  acceptance  of  tender  provides  that  the 
price  includes  all  increases  in  cost  of  labour  or  material 
to  a  given  date,  and  that  claims  for  increased  costs  of 
production  due  to  Government  awards  of  higher  wages, 
or  increase  in  the  price  of  materials,  shall  be  considered. 
The  question  what  constitutes  a  Government  award 
within  the  meaning  of  this  provision  has  recently  been 
considered  by  the  Federation  of  British  Industries  in 
consequence  of  the  refusal  of  the  Admiralty  to  admit 
that  the  award  of  an  Industrial  Court  is  a  Government 
award.  The  Admiralty,  apparently,  takes  the  view  that 
an  award  of  an  Industrial  Court  is  the  outcome  of  a 
voluntary  resort  to  arbitration  by  the  parties  concerned, 
and  is  not  the  result  of  an  award  authorised  by  Govern- 
ment. When  appealed  to,  the  Treasury  refused  to  give 
any  definite  ruling  on  the  matter,  holding  that  it  was 
for  any  party  to  take  what  steps  he  might  think  proper 
to  enforce  the  terms  of  his  contract.  It  is  to  be  observed, 
however,  that  in  a  former  contract  with  the  Ministry  of 
Munitions  the  following  clause  appears:  "  If  during  the 
currency  of  the  contracts  the  cost  of  labour  .  .  .  shall 
have  increased  by  direct  Government  action  (as  defined 
below)  the  contractor  may  claim  and  the  Minister  of 
Munitions  shall  repay  any  increased  cost  of  production 
due  to  increased  costs  of  labour,  &.c."  The  definition  of 
'■  direct  Government  action  "  is  in  the  case  of  wages;  — 
"  Any  award  as  to  wages  made  upon  any  reference  for 
settlement  under  the  Munitions  of  War  Acts,  1915  to 
1917,  or  any  order  or  award  as  to  wages  made  by  the 
Minister  or  by  any  Tribunal  appointed  for  that  purpose 
pursuant  to  any  Act  of  Parliament."  The  Industrial 
Courts  Act,  1919,  is  stated  in  the  preamble  to  be  for 
"  the  establishment  of  an  Industrial  Court  and  Courts  of 
Inquiry  in  connection  with  trade  disputes,  and  to  make 
other  provision  for  the  settlement  of  such  disputes."  It 
seems  to  be  clear  from  this  that  under  munitions  con- 
tracts, at  any  rate,  any  advance  in  wages  due  to  an 
award  of  an  Industrial  Court  is  the  result  of  direct 
Government  action  ;  and  it  feeems  to  be  a  technical  dis- 
tinction to  say  that  the  award  of  such  a  Court  is  not  a 
Government  award  within  the  form  of  contract  approved 
by  the  Admiralty.  If  it  is  not  a  Government  award. 
w^hat  else  is  it?  The  employer  who  willingly  accepts  the 
award  of  an  Industrial  Court  which  has  effect  to  keep 
up  wages  has  yet  to  be  found.  Not  only  is  he  not  a 
voluntary  suitor  at  these  tribunals,  but  he  generally 
resents  their  interference  with  his  business.  A  case 
recently  came  before  a  Court  of  Referees  in  the  Metro- 
polis where  a  question  arose  as  to  the  terms  upon  which 
a  certain  man  had  left  his  employment.  It  appears 
that  his  employer  had  been  svinuuoned  and  fined  for  not 
paving  watres  in  accordance  with  the  scale  fixed  directly 
or  indirectly  by  Act  ot  Parliament.  He  paid  the  fine. 
and  it  may  be  he  was  compelled  to  pay  arrears  of  wages 
due  ;  but  being  determined  to  pay  no  more,  he  forthwith 
discharged  some  fifty  workmen,  including  the  man 
whose  case  was  before  tlie  Court.  To  argue  that  he  had 
voluntarily  submitted  to  the  award  whioli  settled  the 
waces  would  be  absurd. 
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ELECTRIC     RESISTANCE     FURNACES. 


Bv     E.     P.     BARFIELD,     A.M.I.E.E. 


Thk  heat  treatment  of  steel  by  electricity  upeus  a  very 
■H-ide  held.  Electric  furnaces  are  equally  as  robust  in 
construction  as  those  heated  by  gas,  oil,  or  solid  fuel, 
and  as  they  ;ilso  possess  greater  advantagres,  it  is  of 
interest  to  both  the  electrician  and  mechanical  engineer 
to  kno«-  more  atiout  their  sphere  of  usefulness. 

No  one  will  deny  that  the  best  steel  is  produced  by 
the  arc  furnace,  and  similarly  it  may  aUo  be  stated 
without  fear  of  contradiction  that  the  best  tools,  needles, 
engine  and  motor  parts,  &c..  are  produced  when  also 
hardened  in  an  electrically-heated  furnace  of  the  resist- 
ance tyf)e. 

A  steel-hardening  furnace  is  quite  a  simple  afiair. 
Briefly,  it  usually  consists  of  a  cuamber  closely  wound 
with  a  resistance  wire  of  uniform  section  and  uniformly 
spaced,  thus  all  t<he  necessary  conditions  for  uniform 
heating  are  present,  illustrating  the  extraordinarily 
valuable  application  of  electricity  as  a  heating  agent. 

In  the  heat  treatment  of  steel,  uniform  heating  is  of 
the  greatest  importance.  With  gas  and  oil  heating  there 
are  variations  of  pressure  and  calorific  value :  with 
solid  fuel  there  are  also  difficulties  in  obtaining  and 
maintaining  uniformity.  In  an  electric  furnace  a  given 
and  uniform  temperature  can  alifays  be  obtained  in  a 
known  period,  or  a  known  temperature  in  a  given 
period.  Another  important  feature  of  electric  furnaces 
of  this  description  is  the  entire  absence  of  fumes,  and 
ai  there  are  no  flues  and  the  lagging  is  efficient,  heat 
losses  are  negligible. 

In  gas,  coal,  and  coke  furnaces,  the  products  of  com- 
bustion entering  the  heated  chamber  affect  the  tools, 
itc,  but  in  an  electric  furnace  as  there  are  no  such 
deleterious  gases  the  work  is  kept  clean,  and  there  is 
a  minimum  of  scale.  Even  this  can  be  further  reduced 
by  dipping  the  tools  in  thin  mineral  oil  previously  to 
heating — the  oil  c*rbonises  and  forms  a  protective  coat- 
ing which  is  easily  removed.  Temperature  control  in 
these  furnaces  is  effected  by  means  of  a  regulating 
rheostat. 

The  term  '"'electric  furnace  ''  often  conveys  the  idea, 
pven  to  a  practical  engineer,  that  this  appliance  for  the 
heat  treatment  of  metals,  <tc.,  involves  an  elaborate  ap- 
paratus with  a  complicated  Arrangement  of  circuits. 
^witch  gear,  and  other  accessories,  all  requiring  careful 
adjustment  and  control  as  well  as  constant  expert  atten- 
tion, whereas  it  is  really  one  of  the  most  simple  pieces  of 
hpparatus  to  erect,  install,  and  operate.  Assuming 
he  leads  are  run  to  a  position  adjacent  to  where  a  fur- 
ttce  is  to  be  used,  the  whole  work  of  erection  and  con- 
necting can  be  carried  out  in  under  one  hour ;  and  as 
for  working,  an  unskilled  girl  or  youth,  with  a  special 
type  of  furnace,  can  harden  the  most  intricate  articles 
with  a  certainty  that  outclasses  a  skilled  hardener  of 
many  years'  experience.  The  unskilled  operator  proves 
quite  capable  also  of  making  any  minor  adjustments 
to  the  furnace  that  may  be  necessary  now  and  again. 

It  is  claimed  that  articles  of  steel  liardened  in  an 
electric  furnace  are  tougher,  stronger,  and  better  cutting 
than  those  produced  in  any  other  way,  and  numerous 
physical  and  wearing  tests  have  undoubtedly  proved 
this  claim,  whereas  similar  articles  hardened  in  other 
tvpes  of  furnace  are  not  produced  with  anv  such  cer- 
tainty. ^Vhilst  they  may  be  hard  to  the  file,  the  hard- 
ness may  have  been,  and  too  often  is,  obtained  as  the 
result  of  over-heating  with  a  consequent  loss  of  strength 
and  useful  life  in  the  tools  so  treated. 

The  cost  nf  electricity  consumed  is  very  low.  Taking 
a  basic  rli^iii'c  fur  electrical  energy  of  Id.  per  kWh.  the 
i-o6t  per  toil  of  t.ir.U  hardened  is  £1  14s.  and,  as  already 
stated, .'skilled  labour  is  not  necessary  even  tor  the  most 
intric&te  hardening 

One  important  feature  in  modern  electric-furnace 
practicfe  is  an  arrangement  which  will  cut.  off  the  heat 
ine    current    at    :\   pre-'l' tcrnnned   temperature,    and    so 


prevent  damage  in  the  event  of  an  operator  omitting 
the  usual  procedure  of  switching  "off  "  a  furnace  when 
not  in  use.  Refinements  of  this  nature  and  other  im- 
provements introduced  by  various  manufacturers  of 
electric  furnaces  have  not  only  rendered  these  furnaces 
■■  fool  proof,"  but  tliov  have  advanced  their  products 
to  such  an  extent  that  to-day  this  country  is  the  largest 
exporter  of  electric  furnaces,  and  can  compete  in  quality 
with  any  producers  abroad.  From  these  remarks  it  must 
not  be  inferred  that  the  home  or  export  business  is 
enormous,  for  such  is  not  the  case,  but  its  magnitude, 
in  spite  of  the  financial  situation,  is  encouraging  and 
steadily  increasing. 

The  i>se  of  electric  furnaces  is  not  confined  to  steel 
hardening  only ;  their  industrial  uses  are  numerous. 
For  example,  there  are  melting  furnaces  for  use  in  the 
foundry,  and  rivet  furnaces  for  correctly  heating  both 
iron  and  brass  rivets;  silver  and  gold  annealing  also 
offers  a  wide  field.  For  dental  work  special  furnaces 
are  made  for  low-temperature  work  in  the  dental  sur- 
gery, and  a  considerably  higher  temperature  for  the 
dental  manufacturers  in  producing  artificial  teeth. 
Chemical  furnaces  are  usually  designed  so  that  the 
heated  chamber  or  container  may  be  tipped  and  its 
contents  emptied.  Numerous  other  types  of  electric  fur- 
naces are  made  for  different  industries,  and  their  adop- 
tion in  place  of  gas-heated  ones  will  certainly  make  far 
more  rapid  progress  in  this  country  when  the  commer- 
cial sides  of  electricity  supply  companies  have  a  closer 
acquaintance  with  high  temperature',  and  study  the 
questions  of  heating  applied  to  production  in  much  the 
same  way  as  the  gas  companies  are  doing. 

The  field  for  electric  furnaces  is  not  confined  to  largo 
industrial  centres :  nearly  every  electricity  supply  com- 
pany or  corporation  has  a  number  of  potential  users, 
and  from  a  purely  electrical  point  of  view  the  electric 
furnace  load  is  well  worth  cultivating,  as  the  power  con- 
sumption for  different-sized  furnaces  varies  between 
li  kW  and  20  kAV.  and  larger  sizes  are  in  course  of 
preparation.  For  night  loads  carburising  or  case-hard- 
ening furnaces  should  also  be  of  interest  to  electricity 
supply  authorities,  these  types  of  furnaces  being  usually 
charged  with  work  during  the  day  and  switched  on 
before  the  works  close  at  night,  and  either  switched  oiJ 
again  first  thins:  when  the  works  reopen  next  morning 
or  controlled  by  a  time  switch  which  comes  into  opera- 
tion shortly  before  the  works  open.  The  operation  of 
carburising  in  a  furnace  of  this  description  is  easier 
and  far  more  certain  in  results  than  in  gas,  coke,  nr 
coal-fired  furnaces. 

All  the  pioneer  work  with  regard  to  the  introduc- 
tion of  electric  furnaces  to  the  consumer  has  been  left 
almost  entirely  to  the  handful  of  manufacturers  engaged 
in  this  branch  of  the  industry.  The  Institution  of  Elec- 
trical Engineers  has  not  yet  recognised  anything  beyond 
arc  steel-melting  furnaces,  which  deal  with  the  produc- 
tion of  steel  in  tons,  and  are,  of  course,  not  applicable 
to  ordinary  engineering  or  similar  industrial  produi- 
tions. 

A  large  number  of  electrical  engineers  have  never  had 
facilities  at  their  disposal  to  experiment  in  or  obtain 
experience  with  high-temperature  apparatus  heated  elec- 
trically, and  consequently  it  is  probable  that  they  do 
not  realise  that  muffle  furnaces  working  at,  say,  1,10(1 
deg.  C.  are  commercial  productions  used  in  numerous 
trades  for  various  purposes. 

It  might  lie  suggested  that  if  commercial  managers 
connected  with  the  supply  of  electricity  were  to  investi- 
sate  the  use  of  gas-heated  applianoep  already  installed 
in  their  consumers"  premises,  and  communiiate  to 
manufacturers  the  size,  purpose,  output,  and  any  other 
data  available  regarding  the  gas  appliances  us^d,  in 
nearly  every  instance  an  electrically- heate'd  appliair^e 
could  be  substituted. 
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THE  CONTRACTORS  FUTURE. 


By     L.     a.     HAWKINS. 


The  tiijie  has  arrived  when  the  future  of  the  electrical 
contractor's  business  is  being  seriously  challenged,  and 
it  must  be  decided  immediately  whether  or  not  the 
electrical  contractor  is  the  right  medium  through  which 
not  only  electrical  labour-saving  appliances,  but  all 
electrical  supplies  are  to  be  sold  and  distributed,  or 
whether  other  channels  of  distribution  are  to  be  chosen. 
The  actual  answer  rests  entirely  with  the  contractors: 


"  MiLLEH 


Lamc  Dep.artme.nt  ok  the  Chicago  Retah.  ELECiriK. 
Shop. 


in   the 
Uudv 


if  they  fail  to  recognise  that  the  electrical  installation 
side  of  their  business  is  entirely  separate  from  their 
sales  side,  they  cannot  hope  to  satisfy  the  public  or 
manufacturers,  which  means  that  other  sales  outlets 
will  be  found. 

A  few  j-ears  ago  a  similar  condition  existe 
United  States.  The  condition  was  faced  by 
of  keen  business  men  in  the  contract- 
ing world,  with  the  result  that 
to-day  electric  shops  in  America  are 
the  most  up-to-date  and  attractive 
of  any  shops  to  be  seen  ;  they  appeal 
directly  to  the  womenfolk;  they  are 
always  spotlessly  clean ;  the  goods 
are  well  displayed  in  -attractively 
decorated  windows;  actual  demon- 
strations or  working  models  are 
usually  in  operation,  and,  above  all, 
the  sales  assistants  are  practical  men 
and  women,  who  understand  their 
jobs,  and  can  demonstrate  and  ex- 
plain the  details  of  the  apparatus  in 
i|uestion.  In  other  words,  person- 
ality and  knowledge  in  the  electric 
shop  plays  just  as  important  a  part 
as  in  the  hat  or  blouse  shop.  Sales 
assistants  oi  this  grade  are  not  ex- 
pected to  clean  windows,  polish  brass 
"ork,  and  at  the  same  time  to  do 
sundry    ofHce    jobs.      To    ensure    the 

xules  de|iartniont  being  properly  conducted  iind  thus 
producing  the  maximum  sales  results,  great  attention 
should  be  paid  to  :  (a)  Displaying  electric  appliances  ; 
(h)  popularising  electric  appliances  by  means  of  the 
followinsr  methods :  — 

1.    Arrange  ])roper  demonstrations. 

'J.   Arrange  attractive  window  displays. 

•  >.    Prep;>ve  appropriate  circular  letters  to  consumers. 

4.    ."Vrrangw  appointments  for  the  outside  representa- 
tives. 


5.  Prepare  suitable  printed  matter. 

6.  Satisfy  callers  and  secure  all  possible  business, 
and  educate  the  buying  public  to  the  use  of  electricity, 
Ac. 

How  few  electric  shops  in  the  British  Isles  are  worthy 
of  the  name !  But  when  one  stops  to  think  what  a 
wonderful  progress  these  few  have  made,  it  is  surprising 
that  before  now  some  syndicate  or  other  has  not  developed 
a  chain  of  such  shops"  throughout 
the  country.  It  is  a  known  fact 
that  a  large  foreign  manufac- 
turing concern  has  opened  its 
first  electric  shop  in  London,  which 
is  the  first  of  many  which  are 
to  be  dotted  in  all  of  the  principal 
centres  to  cater  direct  to  tlie  public 
— the  idea  being  to  give  the  British 
public  the  benefit  of  progress  as  far 
as  the  electrical  shop  is  concerned. 
It  is  now  up  to  the  electrical  contrac- 
tors to  be  first  in  the  field  by  getting 
Ijusy  immediately,  and  to  develop 
l)efore  any  outside  organisation  can 
scoop  the  market.  Surely  the 
Contractors'  Association  or  the 
N.E.C.T.A.  should  immediately  ap- 
point a  merchandising  committee 
consisting  of  men  of  undoubted  sales 
ability,  and  if  necessary  seek  the  aid 
and  co-operation  of  men  outside  that 
Association.  If  once  a  chain  of  elec- 
tric shops  is  established  by  foreign 
firms  the  local  contractor's  sales 
opportunities  will  be  very  poor, 
even  though  he  may  then  be  willing  to  make  a  show 
and  do  the  thing  properly. 

Financial  cramp  and  lack  of  organisation  often  deter 
the  enthusiastic  contractor  from  running  an  up-to-date 
and  successful  sales  department.  Is  there  any  other 
trade  which  is  so  badly  financed?  Quite  frequently  the 
total  assets  of  a  I)udding  contractor  are  a  few  pounds,  a 


Intkrioh  of  a  U.S..\.  Elkctiuc  Shop;  an  Kveuv-uav  Sioht. 


Coil  of  wire,  and  a  set  of  tools.  How  frequently  he  never 
gets  IjcvoikI  the  starting  stage.  Kven  if  he  does,  lie  is 
invariably  in  a  more  or  less  bad  way.  Would  it  not  be 
a  splendid  thing  if,  in  various  centres  throughout  the 
country,  contractors  joined  hands  with  their  supposed 
rivals,  and  made  one  or  possibly  two  contracting  busi- 
nesses with  central  otlices  and  showrooms,  from  where 
the  whole  electrical  business  of  the  locality  could  be 
efficiently  conducted,  instead  of  possibly  twenty  small 
contracting  businesses  poked  away  in  back  alleys  where 
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daylight  has  difficulty  in  penetrating,  let  alone  the 
"  lady  of  the  house  "  who  is  out  to  be  seen  and  out  to 
see  "  things  "?  The  advantage  of  such  an  arrangement 
would  be :  — 

1.  Pooled  finances  and  central  control,  thus  estab- 
lishing a  sound  business. 

2.  Local  co-operation  between  all  contractors  in  one 
business  instead  of  throat-cutting  competition  by  twenty 
small  concerns. 

3.  One  efficient  establishment;  one  set  of  books;  one 
set  of  foremen  and  wiremen  :  one  office  staff ;  one  tele- 
phone installation  instead  of  twenty;  in  fact,  a  vast 
reduction  in  establishment  charges  all  round. 

4.  The  twenty  contractors  would  become  co-partners 
or  officers  of  the  one  company,  all  seeking  for  work  or 
carrying  work  through,  or  attending  to  sales  as  in  the 
past,  but  with  tlie  tremendous  advantage  of  knowing 
that  their  finances  were  in  good  hands  and  tliat  the 
whole  business  was  in  a  sound  state. 

5.  Buying  in  bulk  advantageously  and  being  able  to 
carry  out  contracts  which  small  firms  could  not  do,  and 
which,  therefore,  would  be  passed  to  outside  firms. 

6.  Properlv  catering  for  the  electrical  trade,  and  thus 


satisfying  the  public  as  well  as  the  manufacturers,  and 
ousting  the  possibilities  of  outside  competition. 
7.   An  analysis  shows:  — 

(a)  Efficiency. 

(b)  Reduced  cost. 

(c)  Better  buying. 

(d)  Profitable  prices. 

(e)  Good  local  showrooms. 

(/)    Increased  profits  and  assured  success. 
(g)  Greater   facilities   for  contracting. 

There  are  disadvantages  in  every  scheme,  but  these 
usually  are  overwhelmed  by  the  advantages,  if  it  is  a 
good  one.  Remember  that  this  is  only  a  suggestion, 
put  forward  by  one  who  is  keenly  anxious  to  see  the 
contractors  grasp  wliat  sliould  be  tlieirs,  and  develop 
a  sound  merchandising  department  to  their  businesses 
on  the  most  efficient  lines. 

Any  group  of  contractors  or  individuals  seriously 
interested  in  the  plan  outlined  herein  should  communi- 
cate with  the  author  at  116,  Charing  Cross  Road,  or  the 
secretary  of  the  Electrical  Contractors'  Association,  11, 
Southampton  Row,  London. 

The  illustrations  accompanying  this  article  show  the 
types  of  electric  shops  whicli  are  common  in  the  United 
States. 


ARMATURE    WINDING     AND    INDUCTION     MOTOR    DIAGRAMS. 


By     C.     SYLVESTER,     A.M.I. E.E.,     A.M.I. Mech.E. 


TiiEHK  are  very  few  faults  to  find  with  the  practice  of  the 
modern  armature  winding  shop.  The  formers  are  excel- 
lent, when  compared  with  the  home-made  formers  of 
the  small  winding  sl>op  of  a  few  years  ago,  and  the  heat- 
ing presses  certainly  make  a  good  solid  job  of  a  com- 
pleted coil  so  that  they  do  not  have  to  be  handled  so 
gingerly,  the  latter  being  against  the  interests  of  effi- 
ciency as  far  as  the  armature  winder  is  concerned.  It 
may  be  said,  however,  that  considerable  scope  exists  for 
the  improvement  of  armature  winding  diagrams,  that 
is;  if  the  armature  winder  is  to  thorough!}'  understand 
them.  Some  of  the  armature  winding  diagrams  issued 
by  several  of  our  large  electrical  engineering  companies 
may  be  compared  with  nothing  more  or  less  than  a 
Chinese  puzzle,  and  armature  winders  in  vain  try  to 
trace  definite  paths  through  a  winding. 

I  have  seen  I  complete  winding  diagram  which  showed 
a  lap  winding  connected  up  to  a  commutator  of  26U  seg- 
ments. The  whole  of  the  coils  and  circuits  through  the 
complete  winding  were  shown  and,  from  the  pitch  of 
the  coils,  the  armature  was  clearly  intended  to  operate 
in  a  six-pole  machine.  The  whole  of  this  winding  was 
contained  on  a  blue  print  12  in.  long  by  8  in.  wide. 
Upon  looking  at  this  diagram  the  thought  innuediately 
came  into  one's  mind  :  "  How  careful  a  winder  must  be, 
if  he  is  to  connect  up  these  coils  correctly."  There 
would  indeed  be  very  small  wonder  if,  when  a  winder 
was  tracing  the  circuits  througli  this  annature  with  a 
pencil,  he  strayed  from  ore  line  and  pickeil  u])  another 
one,  thus  finding  himself  up  against  a  "  dead  end." 

It  may  be  argued  that  modern  machine  slioj)  i)ractice 
entirely  eliminates  the  possibility  of  an  armature  winder 
making  a  mistake  when  he  is  connecting  uf)  the  coil  ends 
to  till'  commutator  segments.  It  may  be  pointed  out  that 
the  modern  former  forms  the  coils  so  accurately  that  they 
will  literally  fall  into  the  correct  position  on  the  respec- 
tive commutator  segments  to  which  they  are  to  be  con- 
Dected.  This  point  may  be  further  driven  home  by  a 
remark  that,  since  all  coil  ends  are  fitted  with  coloured 
stockings,  there  is  no  necessity  for  the  iiruiature  winder 
to  know  anything  about  the  job.  Surely  there  are  no 
greater  fallacies  in  existence  than  these.  An  armature 
winder  does  not  always  practise  his  art  under  workshop 
conditions.  In  some  workshops  winders  are  continually 
engaged  upon  one  class  of  winding  for,  sometimes, 
months  at  a  time.     If,  however,  they  are  placed  upon  an 


entirely  different  type  of  armature,  they  experience  soma 
difficulty,  for  a  time,  in  getting  into  the  changed  con- 
dition of  affairs.  Again,  it  is  the  practice  in  some  wind- 
ing shops  for  the  shop  foreman  to  place  the  first  coil  in 
its  correct  slots,  and  to  lay  the  coil  ends  in  the  slots  of 
the  respective  commutator  segments.  This,  to  a  certain 
extent,  makes  things  much  easier  for  the  armature 
winder,  but  not  in  the  direction  he  most  desires. 

We  will  now  consider  the  case  of  a  large  power  plant, 
or  traction  system,  situated  some  hundreds  of  miles 
from  the  factory  where  the  electrical  machinery  was 
made.  In  almost  every  power  plant  will  be  found  an 
electric  motor  which  has  been  designed  to  meet  special 
reijuirements.  It  may  be  a  large  motor  for  an  air  com- 
pressor with  a  very  low  speed,  or  it  may  be  a  motor 
designed  to  operate  at  full  load  under  a  very  wide  range 


Fio.  1. — Simplex  Lai'-wol'nd  AiiMATrnr.  Diaoiiam. 
Fro.  2.— Wavk-windinB  Diagram. 

of  speed.  The  fact  remains  that  such  machines  are  called 
for,  and  manufacturers  have  to  deviate  from  their  stan- 
dard practice,  and  a  machine  is  produced  to  meet  these 
exceptional  requirements.  This  being  so,  if  a  breakdown 
occurs  to  the  motor,  special  component  parts  liave  to  be 
made  to  cope  with  the  bii'akdown,  and,  since  no  spare 
motor  is  available,  the  repairs  have  to  be  carried  out  as 
quickly  as  posible.  It  is  in  a  case  like  this  in  which  the 
armature  winder  is  in  need  of  the  utmost  assistance.  It 
may  be  that  an  armature  is  completely  burnt  out  and 
has  to  be  rewound  on  site.  The  coils  are  hurriedly 
made  in  the  winding  shop,  and  a  diagram  is  got  out, 
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timilar  to  the  one  I  have  described  above.  The  coils, 
diagram,  and  necessary  insulation  and  banding  wire, 
4c.,  are  handed  to  the  armature  winder,  and  he  is  sent 
away  to  do  a  job  upon  the  success  of  which  the  reputa 
tion  of  his  firm  depends. 

Under  these  conditions,  therefore,  the  armature 
winder  should  be  given  a  winding  diaf^rani  whidi  will 
enable  him  to  follow  the  riniiits  through  the  armature 
with  a  minimum  risk  of  making  a  mistake. 

In  fig.  1,  I  submit  what  I  consider  is  an  adequate 
diagram  for  a  simplex  lap-wound  armature.  This  dia- 
gram shows  two  coils  in  position  and  tiie  connections  of 
the  coils  to  their  respective  commutator  segments.  Re 
garding  P,  the  pitch  of  the  coils  in  the  slots  of  the  core, 
the  blue  print  should  definitely  state  this  briefly  as 
follows:  P  =  1  to  8,  or  1  to  12,  as  the  case  may  be.  If 
the  pitch  is  1  to  8,  then  it  naturally  follows  that  the 
remaining  coils  will  be  placed  in  slots  2  to  9,  3  to  10,  4  to 
II,  and  so  on.  Regarding  the  connection  of  the  coil 
ends  to  the  commutator  segments,  it  would  not  be  super- 
fluous to  add  a  few  figures  to  the  details  of  P,  as  fol- 
lows :  — 

Coil  1,  segments  1  and  2;  coil  2,  segments  2  and  3; 
eoil  3,  segments  3  and  4  ;  and  so  on. 

In  dealing  with  wave  winding  diagrams  we  are  hand- 
ling a  much  more  difficult  task  owing  to  the  fact  that 
top  and  bottom  coils  liavc  to  be  taken  into  considera- 
tion. For  an  armature  of  fairly  large  size,  a  complete 
wave  winding  diagram  is  one  maze  of  full  and  broken 
lines.  The  former  represent  top  coils  and  the  latter 
bottom  coils,  according  to  the  system  or  procedure  of 
the  designer.  That  such  a  diagram  is  known  to  be  com- 
plicated is  quite  clear  from  the  fact  that  some  engineers 
■how  the  brushes  on  the  inner  side  of  the  commutator, 
in  preference  to  their  correct  position,  since  the  latter 
would  cover  several  coil  ends  and  so  lead  to  further 
•omplications.     In  fig.  2,  I  submit  a  wave  winding  dia- 
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gram  which  should  make  the  connections  quite  clear  to 
any  armature  winder.  Here,  as  before,  P  represents  the 
coil  pitch.  Two  coils  are  shown  in  position  with  their 
ends  connected  to  their  respective  I'ommutator  segments. 
The  commutator  is  one  of  (il  segments.  As  witii  the 
previous  diagram  it  is'  necessary  to  add  a  few  figures 
to  the  details  of  P.  In  this  lase  the  following  figures 
•hould  be  sufficient  to  give  one  ^i  clear  idea  of  the  com- 
plete connections;  — 

Coil  1,  segments  1  anti  32  ;  coil  2,  segments  32  aixl  2  ; 
coil  3,  segments  2  and  33  ;  coil  4,  segments  .33  and  3  ; 
and  so  on.  Is  it  not  much  better  to  use  a  few  figures 
like  these  than  to  run  the  risk  of  straying  from  one  line 
to  another  when  tracing  the  circuits  through  an  intricate 
winding  diagram? 

As  with  armature  winding  diagrams,  those  for  indui- 
tion  motors  need  to  be  very  easy  for  the  ' '  trouble  man 
to  follow.  The  construction,  or  design,  of  the  windings 
of  induction  motors  is  so  varied,  and  it  is  possible  that 
a  winder  may  be  sent  to  wind  a  rotor  or  stator  which 
he  has  not  seen  before.  In  fig.  3,  1  sliow  a  rotor  winding 
diagram  which   contains  sufficient   detail   to  enable   any 


winder  to  rewind  the  rotor  for  which  it  is  intended  after 
a.  very  brief  consideration.  The  rotor  has  48  alots. 
There  are  4  poles  with  4  slots  per  pole  per  phase.  It 
will  be  noticed  that  the  rotor  is  to  operate  on  a  3-phase 
system ,  One  phase  is  connected  between  A  and  Al,  the 
second  phase  between  B  and  Bl,  and  the  third  phase 
between  C  and  CI.  The  position  of  the  windings  for  the 
three  phases  is  clearly  shown,  and  all  that  is  necessary 
is  to  indicate,  by  means  of  figures,  the  slots  to  which  each 
end  of  the  windings  should  be  conducted.  There  ii 
obviously  no  necessity  to  draw  a  complete  winding  dia- 
gram as  is  often  the  practice   nowadays. 

Regarding  fig.  4.  which  illustrates,  a  stator  winding 
diagram  for  48  slots,  3-phase,  4  poles,  4  slots  per  pole 
per  phase,  the  simplicity  of  this  needs  hardly  any  com- 
ment.    As  before  the  phase  windings  are  between  A  and 
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A.1,  B  and  Bl,  and  C  and  CI  ;  A,  B,  and  C  are  con- 
nected up  for  star  operation,  AI,  Bl,  and  CI  being  the 
ends  of  the  windings  to  be  connected  to  the  three-phase 
iupply. 

The  windings  for  larger  motors  may  be  treated  in  the 
•ame  manner.  It  is  merely  necessary  to  lay  out  the 
positions  of  the  windings  as  far  as  one  pole  in  each  phase. 
Beyond  this,  the  use  of  figures  sViould  be  resorted  to. 
since  these  are  much  easier  to  understand  than  a  mass 
of  uncertain  lines  by  the  only  person  who  really  matters 
— the  winder,  who  has  to  apply  the  diagram  to  his  work. 


InterScandinavian  Transmission  of  tnergy. — The  ques- 
tion of  the  electrical  transmission  of  euerpy  from  Norway  via. 
Sweden  to  Denmark  has  been  under  di.scntwiou  in  the  countries 
concerned  tor  many  years  past,  and  has  only  now  reached  the 
stage  of  negotiations.  The.sc  Nvere  begun  at  Christiania  in  the 
latter  part  of  August,  when  Government  commissions  met  for 
the  first  time  to  deal  with  the  problem  m  its  preliminary 
aspects.  After  the  presentation  of  various  reports  on  the 
question,  the  conference  proceeded  to  appoint  conuuittee.s  com- 
posed of  two  representatives  of  each  country.  Tlie  first  com- 
mittee is  to  investigate  the  electrical  side  of  the  problem  of 
power  transmission  with  regard  to  a  line  carried  over  Sweden, 
and  as  an  alternative  the  laying  of  a  cable  under  the  Skager 
Rack.  Tlie  second  committee  will  deal  with  the  legal  aspect  of 
the  question,  and  suggest  any  legislative  amendments  which 
may  lie  deemed  necessary.  When  these  points  have  been 
cleared  up  the  purely  business  side  of  the  question  will  be 
•■xaniined.  and  then  the  matt<n-  of  organisation— whether  the 
work  will  comprise  an  inter-State  undertaking,  l>e  entrusted  to 
a  company,  or  be  a  combination  in  which  the  States  them- 
selves will  participate.  It  appears  that  the  Danish  represen- 
tatives liave  already  put  forward  valualil.'  information  in 
favour  of  ai\  alternative  cable  under  the  Skager  Rack,  while 
estimates  for  a  land  line  \na  Sweden  have  been  submitted  both 
l>y  Norwegian  and  Swedish  authorities.  Under  the  circum- 
stances it  is  probable  that  many  years  will  elapse  before  the 
scheme  is  carried  into  effect. 

New   Australian  Cable   Company. — .\   company   has  been 

formed  by  Messrs.  Gibson  &  Sons.  Sydney,  with  a  capital  of 
.i,'250,000,  to  establish  works  near  Sydney  for  the  manufacture 
of  teleplione  and  electric  transmission  cables.  The  plant 
has  been  ordered  and  a  staff  engaged.  The  first  unit  isi 
exppct^'d  to  be  completed  within  a  year.  .\  contract  ha.s  been 
placed  with  the  company  by  the  Commonwealth  Postmaster- 
general's  department  for  approximately  i;'2o0.lW  worth  of 
cable.  Most  of  the  materials  for  the  iiianufncture  are  pro- 
duced in  .\ustralia. 
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THE     SHIPPING.     ENQINEERINQ,    AND     MACHINERY     EXHIBITION. 


EiCH  01  the  exhibitions  held  at  Olj-mpia  under  the 
same  organisation  since  1914  has  been  more  suc- 
cessful than  its  predecessor.  On  the  occasion  of  the 
last  undertaking,  in  the  autumn  of  1919,  the  distin- 
guishing feature  was  the  extensive  and  interesting  Dutch 
section,  but  owing  to  the  large  representation  of  foreign 
interests,  Olympia  was  taxed  to  its  uttermost,  with  tlie 
result  that  all  the  applications  for  space  could  not  be 
satisfied.  On  the  present  occasion,  therefore,  while  the 
international  character  of  the  exhibition  has  been  main- 
tained, preference  has  as  far  as  jiossible  been  given  to 
British  manufacturers. 

In  the  absence  of  tlie  president  (the  Hon.  Sir  Charles 
A.  Parsons)  the  exliibition  was  formally  declared  open 
by  Capt.  H.  l{iall  Hankey  on  Septenjber  7th,  and  in 
order  to  facilitate  inspection  by  tiie  public  of  the  ili.^- 
plays  of  the  360  odd  exhibitors,  the  exhibition  will 
remain  open  for  three  weeks.  Recognising  tlie 
educational  benefit  of  an  undertaking  of  tliis  character, 
the  management  is  offering  special  facilities  to  members 
of  engineering  institutions,  technical  students,  works' 
managers  and  foremen,  itc,  to  visit  the  exhibition;  a 
series  of  lectures,  papers,  and  conferences  on  various 
subjects  has  also  been  arranged,  and  in  the  kinemato- 
graph  theatre  films  will  be  shown  daily  dealing  with 
electrical  and  engineering  subjects.  For  the  first  time 
since  the  war  the  railway  companies  have  arranged 
to  run  excursion  trains  up  to  London,  and  it  is 
to  be  hoped  that  they,  in  addition  to  the  cheap  tickets 
which  are  available  to  employers  and  others,  will  be 
mac}e  full  use  of  by  engineers  vi  all  sections.  The  broad 
educative  effect  of  a  comprehensive  exhibition  of  modern 
engineering  practice  of  this  kind  is  too  valuable  to  be 
neglected. 

It  is  pleasing  to  note  that  in  default  of  an  electrical 
show,  an  attempt  has  been  made  to  secure  as  impressive 
as  possible  a  display  of  electrical  and  allied  exhibits. 
Electrically-driven  winches,  capstans,  and  other  auxi- 
liary gear  occupy  nearly  as  prominent  a  place  as  do 
ship-lighting  sets,  while  electric  welders,  furnaces,  and 
switch  and  control  gear  are  well  represented.  It  is 
especially  gratifying  to  be  able  to  record  that  makers  of 
electric  heating  and  cooking  appliances  have  fully 
appreciated  the  opportunity  that  is  i)resented  by  this 
exliibition  fur  empliasising  the  merits  of  the  electrical 
method  on  board  ship. 

In  the  course  of  his  sj)eeeh  at  the  inaugural  luncheon, 
over  which  Dr.  H.  S.  Hele-Shaw  presided,  Commander 
Sir  Trevor  Da\yson  (vice-chairman  and  managing 
director  of  Messrs.  Vickers,  Ltd.)  compared  the  present 
industrial  iiositiijii  of  England  with  that  of  (Germany, 
which  country  he  had  visited  abcjut  a  month  ago.  While 
there  he  had  investigated  the  labour  position  in  two 
great  workshops — one  electrical  and  the  other  steel  and 
engineering.  Both  were  hives  of  industry  in  which 
labour  worked  harmoniously,  and  from  which  outjiut 
was  very  high.  The  electrical  works  had  been  allowed 
to  write  down  their  shops  and  machinery  during  the  war 
to  the  extent  that  they  stood  in  the  books  at  one  mai-k. 
.Moreover,  there  were  no  taxes  such  as  the  munitions  lew 
or  the  excess  profits  duty,  and  consequently  llicv  li;iil 
been,  able  to  collect  working  capital  to  enable  them  to 
]>i-ogress  with  peace  products  without  any  financial 
emliarrassments.  When  the  above  coiMlitioiis  were  coii- 
hidered.  together  with  the  fact  that  the  average  wages 
paid  in  (Jeriiiany  weir  ,,(  the  order  of  four  marks  jiei- 
hour  for  an  eight-iioin  day.  it  was  not  difficidtto  realise 
how  disconcerting  was  a  coni|jarisc)n  with  the  conditions 
obtaining  in  this  country.  [On  Monday  last  the  fierman 
mark  fell  in  value  to  about  5<]..  the  closing  rate  of  ex- 
change being  iOU  marks  to  the  British  .£.  The  pre-war 
value  of  the  mark  was  approximately  Is.,  or  20.43  to 
the  .£.]  Even  during  the  stress  of  war  Germany  had 
studied  and  foreseen  the  economic  position  which  would 
arise  when  liostilifies  ceased. 

What    follows  is   a  brief  review   of   the   exhibits   i.f  an 


electrical  nature,  but  very  little  of  a  really  novel  char- 
acter appears  to  be  shown,  except  in  minor  matters; 
there  is  no  outstanding  attraction.  Nevertheless,  there 
is  a  great  deal  on  view  that  engineers  of  all  grades 
should  not  fail  to  see. 

On  the  stand  of  Messrs.  Electrical  Utilities,  Ltd.,  the 
'■  fltility  "  current  limiter,  wliuh  has  been  described  in  ouv 
pages,  IS  shown  ux  conjunction  with  the  "  Sentinel  "  excess 
cun-ent  indicator  which  consists  of  a  resistance  element,  a, 
portion  of  which  is  coated  with  urea  crystals  that  are  nor- 
mally white  in  colour.  Li  an  excess  current  of  about  '2  per 
cent,  passes,  the  coating  will  melt  in  from  15  to  30  ruinutes, 
and  a  permanent  record  of  the  passage  of  the  overload  is  thus 
obtained. 

I'he  "  Lightning  "  electric  cocking  oven  that  has  been  pro- 
duced by  the  firm  has  been  illustrated  in  our  columns.  It 
consists  of  a  circular  'sheet-metal  dome,  inside  of:  which, 
carried  circumferentially,  is  the  heating  element  extending 
from  the  top  to  the  bottom,  and  is  divided  itito  three  .sections. 
The  dome  is  attached  to  a  counter  weight,  and  can  he  easily 
raised  or  lowered. 

Tlie  ■'  Dim-Bright  "  adapter  fitting  shown  on  this  .stand  is 
intended  for  use  in  conjunction  with  the  new  neon  gasfilled 
electric  discharge  kmilJ.  It  consists  of  a  polished  bra.ss  globe 
with  an  adapter  (to  fit  .standard  lamp  holilev.-i)  nt  the  top  and 
two  lamp  holders  at  the  foot,  the  latter  controlled  by  li  cord-, 
operated  .switch  which  puts  one  or  other  lamp  in  circuit.  One 
night  lamp  and  one  bright  lamp  are  inserted  in  the  holders, 
and  while  the  dim  light  can  he  alight  continuously,  consuming 
little  current,  a  bright  light  is  obtainable  in  a  moment  by 
pulling  the  cord. 

N<'on  liimps  in  the  form  of  signs,  as  described  in  our  "  Corre- 
sponilence  "  columns  last  week,  are  also  to  be  seen  on  the 
stands  of  the  Rawlplug  Co.,  Ltd.,  whose  product  is  now  well 
known  in  the  electrical  trade,  and  of  Messrs.  Thomas  anm) 
Bishop,  Ltd.,  who  demonstrate  the  qualities  of  "  Cling-Siir- 
fiice,"  a  material  used  for  treating  belting;  leather  and  textile 
belting  when  tVeated  therewith  can  be  run  easy  or  slack,  in- 
stead of  tight,  without  slipping.  Gale's  commutator  compound 
is  also  shown  on  this  stand,  which  is  claimed  to  remedy  spark- 
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ing.    keep  comiiuitators  clean,    prevent    rutting,   and   will   not 
gum  tln>  briLshes. 

To  return  to  the  neon  lamps,  these  are  obtainable  from  the 
(ip.NKRAL  Elkctuio  Co.,  Ltd.,  amongst  others;  they  are  a  cheap 
means  of  lighting,  and  are  very  effective  for  signilluminntimi. 
As  shown  in  fig.  1.  each  lamp  contains  a  separate  letter  whirh 
glows  with  an  orange  colour.  .\t  present  tliey  are  only  uhlain- 
td)Ie  for  use  on  20U/2.5()-volt  circuits,  hut  it  will  he  apiweciatrd 
that  the  problem  of  producing  e'le<-tiir  lumps  of  really  low- 
caudle  power  and  current  consumption   for  use  on  ordinary 
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lighting  circuits  has  at  lai^t  been  solved  by  the  production  of 
the  "  Osglim  "  (neon)  lamp  now  in  course  of  manufacture 
in  this  country.  For  such  purposes  as  night  lights,  visual  in- 
dicators, &c..  at  pressures  of  200  volts  and  over  the  cuoicc 
has  hitherto  lain  between  the  '20-watt  metal-filament  lamp 
and  the  5  or  8-caudle-power  carbon  lamp  consuming  more 
than  '20  watts.  The  new  lamps  present  a  successful  and  very 
interesting  solution  to  this  problem,  and  the  patents  covering 
them  are  jointly  owned  by  the  British  Thomson-Houston  Co., 
Ltd.,  and  the  General  Electric  Co.,  Ltd.  "Osglim"  lamps 
consume  5  watts  as  a  maximum  and  produce  a  light  which. 
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Fig.  2.— Osglim  Hanging  .Sign. 


although  of  low  intensity,  is  amply  sufficient  for  the  purposes 
mentioned  above. 

An  entirely  nev7  principle  in  lamp  making  is  involved   in 
the  design,  which  consists  essentially  of  two  metal  electrodes 


ui'isTAL  Sign. 


sealed  into  a  glass  bulb  containing  rarefied  neon  gas.  These 
electrodes  are  connected  to  an  electric  circuit  (either  d.c.  or 
a.c.)  by  a  bayonet  cap  and  holder  in  the  ordinary  man- 
ner.    The  potential    difference   between  anode  and   cathode 
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Fig,  4.— Osglim  Theatkk  Sign. 

produces  an  electrical  discharge  across  the  rarefied   gas.   and 
as  a  result  of  the  ionic  bombardment,  a  glow  of  a  characteristic 
reddish-orange  colour  is   produced   as  a   luminous   haze   sur- 
rounding the  cathode. 
The  construction  of  the  lamp  is  simple,   and  the  absenc* 


of  a  filauieut  does  anay  with  the  weakest  part  of  an  electric 
lamp.  The  mechanical  strength  is.  therefore,  very  great, 
being  hmiteil  only  by  the  strength  of  the  glass  bulb. 

.A.t  present  two  distinct  patterns  ait  made  :  The  "  letter  " 
type  (fig.  1)  has  the  cathode  made  iu  the  form  of  a  block 
letter,  numeral,  or  other  simple  device  about  li  in.  high. 
This  is  prmcipully  used  in  snnple  signs  for  displaying  a  word 
or  words  which,  by  tli.'  way.  are  nearly  as  conspicuous  in 
daylight  as  in  the  dark.  The  other  type,  for  use  where  merely 
an  indicator  or  safety  light  is  required,  has  the  cathode  made 
of  a  thick  wire  spiral  wound  roughly  into  the  shape  of  a 
beehive. 

The  glow  is  produced  both  on  direct  current,  when  the 
cathode  only  shows  the  glow,  and  on  al'ernating  current, 
when  both  electrodes  are  luminous.  £.';jiie  inodifications  intro- 
duced into  the  d.c.  lamps,  however,  make  tiiem  less  effective 
on  a.c.  circuits  so  that  in  practice  two  eeparate  types  ot  this 
lamp  are  made.  The  letter  lamps  are  made  suitable  for  use 
on  either  kind  of  circuit. 

The  possibilities  of  the  "  Osglim  "  lamp  are  almost  un- 
limited, and  the  many  uses  to  which  they  may  be  put  will 
be  obvious. 

The  lighting  lamps  are  primarily  intended  for  dim  illumina- 
tion ;  they  make  excellent  niphtlights  in  nurseries.  &c. ;  and  in 
domestic  illumination  they  L.ive  been  u.sed  with  good  effect 
to  add  a  touch  of  colour  to  the  lighting  scheme. 

The  General  Electric  Co.  has  designed  an  attractive  range 
of  signs  for  use  with  these  lamps.  T\pical  examples  are 
shown  in  figs.  2,  3.  and  4.  A  universal  adjusting  device  is 
fitted  to  each  lampholder  so  that  individual  lamps  may  be 
turned,  raised,  or  lowered,  to  bring  them  into  correct  align- 
ment. 

Messrs.  Siebe,  Gorm.\n  &  Co  .  L/td.,  again  exhibit  their 
diving  apparatus  and  smoke  helmets,  giving  demonstration?! 
several  times  daily  in  water  and  ga^  tanks,  including  the  use 
of  underwater  illumination  and  the  use  of  telephones  by  the 
diver  while  submerged. 

Telephone  apparatus  is  exhibited  by,  amongst  others. 
the  British  L.M.  Ericsson  Manufacturing  Co.,  Ltd., 
which  has  on  view  several  types  of  instruments,  switchboard.^, 
and  accessories,  as  well  as  magnetos  suitable  for  use  on  four- 
cylinder  engines,  and  the  Rki.ay  Automatic  Telephone  Co.. 
Ltd.,  whose  exhibit  consists  of  a  complete  installation  for  an 
inter-departmental  automatic  system  giving  facilities  for  the 
connection  of  50  telephones.  It  comprises  the  automatic, 
switchboard,  power  board,  two  sets  of  24-volt  batteries,  and 
instruments  all  connected  up  for  use  so  that  visitors  can  grasn 
the  method  by  which  the  use  of  human  operators  is  eliminated. 
A  special  feature  of  the  system  which  will  attract  attention 
is  the  fact  that  there  are  no  working  parts  as  generally  under- 
stood ;  the  onlv  movement  is  that  of  the  armatures  on  the 
relays,  which  have  an  almost  imperceptible  movement  when 
operations  are  going  on.  There  is  an  entire  absence  of  all 
electro-mechanical  switches,  and  the  great  advantages  which 
are  obtainable  by  the  u.se  of  this  svstem  include  absolute 
secrecy,  instantaneous  connection  or  disconnection,  and  high 
speed  of  operation. 

A  further  important  feature  is  the  fact  that  only  two  wires 
are  needed  from  the  switchboard  to  each  telephone,  and  great 
saving  in  accommodation  can  be  effected  bv  its  use. 

Messrs.  Evershed  &  Vignole'?.  T/td..  besides  a  selection  of 
their  standard  instruments,  exhibit  an  electrical  helm  or 
rudder  indicator,  which  was  oricrinally  introduced  in  1893.  and 
<«>rves  to  indicate  at  .nny  desired  control  nosition  the  degree  of 
helm  or  angle  of  inclination  of  the  rudder  to  the  axis  of  the 
ship.    By  means  of  the  hand-operated  transmitter  of  the  steer- 


FiG.  5.— The  Direction-ok-Objeot  TRANSMintR. 

iug  telegraph  (an  adaptation  of  the  above  indicator)  at  the 
control  position  the  degrees  of  helm  required  can  be  signalled 
to  any  desired  position,  such  as  the  engine  room  or  steering 
flat.  Needham's  revolution  counter  and  pulsator  system  of 
speed   control  and   measurement  has  been  described  in  our 
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pages,  while  Julroy's  stoking  indicators  have  been  in  use  since 
1902;  they  are  useil  to  regulate  the  stoking  of  boiler  furnaces 
and  aid  considerahly  in  economising  coal  consumption. 

The  object  of  the  Kilroy  system  of  turret  danger  signals, 
which  was  introduced  in  1907,  is  to  provide  on  modern  war- 
ships, in  which  the  gun  turrets  have  large  arcs  of  training,  a 
means  of  giving  characteristic  warning  to  those  in  charge, 
when  the  training  of  their  guns  is  such  that  it  would  be 
dangerous  to  tire.  Tlie  principle  of  the  system  is  the  com- 
pletion or  interruption,  by  the  movcmont"  of  the  turrets  or 
guns,  of  circuits  supplying  current  to  apparatus  situated  in  the 
turrets,  in  such  a  manner  as  to  operate  a  signal  in  a  particular 
turret  whenever  the  relative  positions  of  that  turret  and  the 


Fig.   6. 
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object  which  may  be  endangered  are  such  that  it  is  dangerous 
for  the  turret  to  fire.  The  operation  of  the  signal  always 
means  "  Don't  fire,"  and  it  is  only  given  in  the  endangering 
turret.  In  British  ships  the  danger  signal  is  made  by  a 
trumpet  worked  by  alternating  current,  adapted  to  give  a  loud 
and  characteristic  note  whenever  the  circuit  is  completed.  It 
gives  also  a  visible  indication.  The  alternating  current  is  pro- 
vided by  a  motor  alternator  run  from  the  ship's  electric  light- 
ing circuit. 

The  direction-of-object  indicator  or  look-out  telegraph,  of 
which  the  transmitter  is  illustrated  in  fig.  .5  and  the  receiver 
in  fig.  G.  enables  a  man  in  the  crow's  nest  or  forecastle  of  a 
ship  to  indicate  at  the  bridge  or  other  control  position  the 
■"earing  of  an  object  at  sea;  it  runs  oif  a  d.c.  supply,  and  is 
Jdependent  of  voltage  variations. 

The  exhibits  of  some  eight  firms  are  of  interest  to  electric 
welders.  On  the  -tind  of  Alloy  Welmno  1-rocesses,  Ltd..  is 
displayed  a  wide  variety  of  welded  articles  and  numerous  typet; 
of  coated  electrodes,  in  addition  to  two  improved  sets  of  arc- 
welding  plant.  One  is  a  completely  self-contained  petrol-driven 
set,  and  the  other  a  motor-generator  outfit,  which  has  been 
designed  to  meet  the  needs  of  tramway  engineers.  Both  sets 
are  enclosed  in  sheet-metal  covers  and  water-tight  instruments, 
■switchgear,  and  cable  plugs  are  fitted  to  the  ends  of  the  steel 
enclosure ;  thus  the  whole  presents  a  compact  appearance, 
and  can  be  used  in  the  open  without  further  covering. 
\1\  the  plant  is  shown  in  operation,  as  is  also  "  Daysohms  " 
a.c.  plant,  the  special  advantages  of  which  are  that  the  volt- 
age used  is  only  50  and  its  high  efficiency  combined  with  light 
weight — namely,  .3J  cwt.  complete.  An  early  form  of  this  ma- 
chine has  been  described  in  our  columns,  but  it  has  since  been 
improved  upon,  and  Messrs.  D.wsonMS,  Ltd.,  have  recently 
been  obtaining  some  surprising  and  extremely  important 
results.  Incidentally,  it  may  be  said  that  succe.s.sful  welds  have 
been  made  with  4.5  and  even  .35  volts  a.c.  Hitherto  the  problem 
has  been  how  to  maintain  the  arc  when  using  a  low  open- 
circuit  voltage,  but  this  has  now  been  overcome.  Moreover, 
in  the  past  welds  have  been  judged  by  their  mechanical 
strength,  but  it  is  a  well-known  fact  that  a  large  majority  of 
welds  are  much  stronger  mechanically  than  they  need  be. 
Now,  if  the  voltage  can  be  reduced  and  therefore  also  the 
k'V.\  required  without  impairing  the  mechanical  strength  of 
the  resultant  weld,  the  subject  will  assume  an  entirelv 
different  aspect.  This  is  the  line  on  which  Mr.  Da^-ies  is 
wfifking.  and  he  has  succeeded  in  increasing  the  weight  of 
metal  deposited  per  kWh  consumed  in  an  .nstonishing  manner. 
This  phase  of  the  subject  assumes  much  importance  when  it 
is  realised  that  the  cost  of  actual  welding  may  thus  be  con- 
siderably reduced. 

Messrs.  C.  D.  Peters  &  Co..  T/rn..  show  various  railwav 
and  tramwav  fittings,  and  also  apparatus  for  plastic  arc  weld- 
ing on  the  V,'ilv)n  system,  by  the  use  of  which  it  is  claimed  to 
be  possible  to  elecfricallv  weld  any  grade  of  ca.^t  iron,  includ- 
ing malleable  iron.  TTie  firm  supplies  a  single-nrc  portable 
outfit  that  has  sufficient  capacitv  for  cutting.  It  is  driven  bv 
a  25-h.p.  petrol  engine,  and  the  generator  is  a  compound- 
wound  .37-volt.  I.50-amp.  machine,  above  which  the  control 
board  is  mounted'  crosswise.  A  similar  set.  but  capable  of 
snpplyino  two  arcs  and  having  a  capacity  of  300  amperes,  is 
•Iso  available,  while  the  "  Dynamotor  "  set  is  obtainable  in  a 
varietv  of  sizes. 


The  welds  to  be  seen  on  the  stand  of  the  British  Arc  Weld- 
ing Co.,  Ltd.,  have  all  been  submitted  to  tests   the  results  of 
which  can  be  seen  in   the  siimpio  specimens  themselves.    In 
tensile  tests  of  welds  in  mild  steel   Lloyd's  tested  plate,  over 
]U>  per  cent,  strength  was  obtained  in  the  weld,  and  a  welded 
pressure   vessel,  I'Ai   in.  external   diameter,   made  from  j-in. 
ship's  plate  is  shown,    which    has    withstood    a    pressure    of  ' 
i.oW  lb.  per  sq.  in.    A  large  weld  in  ll/lO-in.  boiler  plate  was  ' 
successfully  made  with  the  two  sections- securely  riveted  to  an   . 
angle  framework ;  this  interesting  weld  of  a  rigid  structure  is 
exhibited. 

The  Premier  Electric  Welding  Co.,  Ltd.,  demonstrates 
arc-welding  plant  both  of  the  internal-combustion  engine- 
driven  and  motor-generator  types.  The  sets  shown  are  of  the 
single-operator  pattern,  and  the  firm  claims  to  have  entirely 
done  away  with  the  use  of  wasteful  series  resistances  in  the, 
welding  circuit.  Samples  of  electrodes  are  also  on  view,  each 
class  being  of  a  distinctive  colour,  in  addition  to  resistance 
welding  machines. 

The  latter  type  of  machine  is  also  exhibited  by  the  A.I. 
MAXUE.4CTURING  Co.,  and  is  suitable  for  spot,  seam,  and  butt 
welding,  no  fiux  or  other  foreign  matter  being  required  for  the 
process.  The  stand  is  an  exceptionally  interesting  one,  and 
liouses  several  machines  for  each  of  the  three  purposes  men- 
tioned above;  their  operation  is  demonstrated  in  conjunction 
with  the  use  of  special  jigs,  and  special  attention  is  drawn  to 
the  fact  that  the  human  element  is  practically  eliminated  in 
the  working  of  the  machines — they  function  correctly  on 
repetition  work  under  the  supervision  of  unskilled  labour.  Of 
the  several  butt  welders  shown,  two  are  .semi-automatic,  and  a 
particular  feature  of  the  exhibit  is  that  the  furniture  is  in 
part  welded;  the  fence  enclosing  the  stand  is  made  up  of 
samples  of  spot,  seam,  and  butt  welding  in  a  variety  of  appli- 
cations, and  the  small  table  on  which  samples  of  work  are 
laid  out  will  also  repay  inspection. 

Electric  resistance-welding  machines  are  also  to  be  seen  in 
operation  on  the  stand  of  Messrs.  Perkin  &  Co.  Ltd.,  and  a 
"  single-operator  "  generator  designed  for  metallic  electrode 
welding  to  a  maximum  capacity  of  175  amps,  is  shown  by  the 
Metropolit.ax-Vickers  Electrical  Co.,  Ltd.  It  is  a  motor- 
generator  set  with  the  starting  and  control  gear  panel  mounted 
on  iron  brackets  attached  to  the  bedplate ;  the  arrangement  is 
designated  semi-portable,  being  suitable  for  easy  transporta- 
tion between  difterent  parts  of  a  works  or  shipyard.  A  selec- 
tion of  "  Cosmos  "  domestic  appliances,  lamps,  &c.,  is  shown 
in  addition  to  a  120-kVA,  3-phase  ship's  lighting  geared  turbo- 
alteinator  set  mounted  on  a  combined  bedplate.  The  control 
of  the  30-h.p.  motor  that  is  direct  coupled  to  the  winch  ex- 
hibited is  by  means  of  push  button  automatic  contactor  gear, 
nd  the  derrick  is  provided  with  a  limit  switch  to  prevent 
over-winding. 

Messrs.  Cuirass  Products,  Ltd.,  demonstrate  the  protec- 
tive, insulating,  and  waterproofing  properties  of  their  pro- 
ducts; their  anti-corrosive  paint  resists  the  action  of  acids  and 
alkalis,  and  is  non-conductive,  two  coats  being  .sufficient  to 
withstand  1,.5.30  volts  as  certified  by  the  National  Physical 
Laboratory.  Samples  of  solid  insulating  material  are  tlso  on 
view. 

The  exhibits  of  Messrs.  Siemens  Brothers  &  Co.,  Ltd.,  in- 
clude engine-room  telegraphs,  which  are  shown  in  operation 
The  supply  of  electricity  for  actuating  the  apparatus  is  derived 
from  a  primary  battery,  arranged  to  lie  left  in  circuit  f-jn- 
tinuously  so  as  to  be  available  at  all  times.  The  distance  from 
the  bridge  to  the  engine  room  does  not  affect  the  operation 
of  the  telegraphs  or  diminish  their  positive  action.  Loud- 
speaking  telephones  for  ships  meet  the  need  for  means  of 
communication  between  the  bridge  and  various  parts  of  the 
ship,  including  the  engine  room,  and  the  helm  indicator  sup- 
plies a  reliable  means  for  indicating  direct  from  the  rudder  lo 
the  bridge  or  wheelhouse  the  position  of  the  helm.  Means  for 
testing  the  voltage  of  the  battery  and  for  checking  the  accu- 
racy of  the  instrument  are  included  in  the  apparatus.  The  navi- 
gation lights  indicator  forms  a  useful  means  for  a.scertaining 
whether  the  navigation  lights  of  the  ship  are  burning  cor- 
rectly. On  the  front  of  the  case  containing  the  apparatus  is 
.shown  a  plan  of  the  deck  having  small  circular  windows  in 
positions  corresponding  to  those  of  the  navigation  lights.  In- 
dication that  the  lamps  are  burning  correctly  is  given  by  means 
of  small  lamps  situated  behind  the  windows.  Should  one 
filament  of  a  two-filament  navigation  lamp  break  the  brilliancy 
of  the  indicator  lamp  diminishes,  but  the  light  is  not  quite 
extinguished  :  when  both  filaments  are  broken,  or  if  from  any 
other  cause  the  circuit  is  interrupted,  the  indicating  lamp  is 
completely  extinguished  and,  at  the  same  time,  a  bell  rings 
to  call  attention. 

The  water-depth  indicator  is  a  convenient  means  of  ascer- 
t.nining  the  depth  of  water  in  the  various  tanks  of  ft  vessel. 
The  instrument  comprises  a  transmitter  which  is  operated  b_v 
the  pressure  due  to  the  height  of  water  in  each  tank,  an  indi- 
cator, and  a  selector  switch  for  enabling  anv  one  of  the  trans- 
mitters to  be  connected  to  the  indicator.  The  distance  of  thf 
tanks  from  the  central  position  where  the  readings  are  taken 
dr'"s  not  nffc'-f  the  accurncv  of  the  instrument. 

Forbes's  ship's  log  and  speed  indicator  gives  the  distance 
travelled  by  the  ship  as  well  as  the  actual  speed  through  the 
water  at  any  moment.  The  transmitting  portion  is  fiTed  in 
the  shin's  bottom,  and  consists  of  a  valve  through  which  can 
protrude,  when  indications  are  required,  a  bronze  tube  having 
one  opening  facing  forward  for  the  admission   of  the  water 
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as  the  tube  is  carried  forward  by  the  ship,  and  another  facinfi 
aft  for  the  exit  of  tho  water.  Between  these  openings  is  a 
propeller  operating  the  transmitting  mechanism,  so  designed 
as  to  make  a  definite  number  of  revolutions  while  the  ship 
travels  one  nautical  mile.  The  tube  can  be  drawn  into  tne 
interior  of  the  ship  and  removed  for  examination  at  any  time. 
The  receivers  can  be  fitted  in  any  desired  position  in  the  ship, 
and  are  operated  electrically. 

Wireless  telegraph  installations  for  ships,  a  distance  pyro- 
meter and  thermometer  apparatus,  samples  of  cables  and 
wires,  and  a  selection  of  batteries  and  lamps  are  included  in 
the  exhibit, 

[To  be  continued.) 


tion  of  the  public.  Before  applying  for  calls  to  places  outsids 
the  London  local  area  subscribers  should  ascertain  whether 
"  Trunks  "  or  "  Toll  "  should  be  asked  for.  This  may  easily 
be  done  by  consulting  the  list  of  exchanges  in  the  toll  area, 
which  will  be  set  out  in  circulars  and  the  telephone  directory. 


A  LONDON  "TOLL"  TELEPHONE  EXCHANGE. 


The  volume  of  traffic  passing  over  the  trunk  telephone  system 
to  and  fiom  London  has  for  some  years  past  been  increasing  at 
the  rate  of  approximately  10  per  cent,  yearly,  and  is,  in  fact, 
fast  approaching  the  limit  of  the  capacity  of  that  exchange, 
and  the  provision  of  relief  arrangements  has  become  a  para- 
mount necessity.  The  Post  Office  has  therefore,  separateu  the 
longer  from  the  shorter  distance  traffic  and  has  allocated  an 
exchange  for  the  express  purpo.se  of  handling  the  latter  on 
more  economical  and  expeditious  lines.  X  building  in  Nor- 
wich Street,  Fetter  Lane,  which  had  been  acquired  in  19-1-1  for 
use  as  a  relief  exchange  was  available,  but  it  was  not  possible 
to  commence  the  erection  of  the  new  exchrage  until  the  end 
of  last  year.  The  exchange  will  be  known  ;is  the  London  Toll 
Exchange,  and  is  expected  to  be  in  full  operation  by  Septem- 
ber 17th. 

In  the  process  of  designing  the  switching  apparatus  oppor- 
tunity has  been  taken  to  introduce  new  facilities  for  the  opera- 
tion of  the  calls,  so  that  connections  to  the  pruvincial  towns 
which  are  served  by  the  exchange  may  be  obtained  on  demand. 
Under  the  existing  system  a  Ixiudon  subscriber  desiring  to 
call  any  town  out.side  the  London  local  service  area  asks  for 
"Trunks,"  whether  the  town  is  situated  just  beyond  the 
borders  of  the  London  area,  or  in  the  remotest  parts  of  the 
United  Kingdom.  The  caller's  local  operator  then  connects 
him  to  the  I^ondon  tiunk  exchange,  which  records  his  call  and 
passes  it  on  to  a  switching  position,  where  it  takes  its  turn 
with  others  which  are  awaiting  connection.  Under  the  new 
system  a  subscriber  wishing  to  call  any  provincial  town  within 
a  distance  of  approximately  2.5  miles  radially  from  the  centre 
of  London,  will  ask  for  "  Toll."  instead  of  "  Trunks."  He 
will  be  connected  to  the  Ivondon  toll  exchange,  where  the 
telephoni.st  who  an.swers  him,  besides  recording  particulars 
of  the  number,  will  herself  establish  the  connection  to  the 
desired  subscriber.  In  the  majority  of  ca.ses  the  call  will  be 
completed  whilst  the  caller  waits  on  the  line,  as  in  the  local 
service. 

In  order  to  provide  this  improved  service,  the  trunk  lines 
from  London  to  the  provincial  towns  served  by  the  new  ex- 
change have  been  rearranged  in  such  a  way  as  to  place  them 
.ill  within  the  reach  of  every  telephonist  in  the  exchange.  This 
has  been  achieved  by  the  introduction  of  a  multiple  system, 
i.e.,  repeating  the  switching  jacks  of  all  the  lines  around  the 
exchange.  A  number  of  cables  to  provide  additional  lines 
are  being  laid  where  necessary  on  the  provincial  routes,  to 
meet  the  traffic  requirements  and  to  ensure  a  rea.sonable  pro- 
babihty  of  a  trunk  line,  or  toll  line,  being  available  to  cope 
immediately  with  every  demand.  Many  of  these  lines  will 
be  ready  when  the  new  service  commences.  When  a  call 
cannot  be  connected  on  demand,  owing  to  the  lines  being 
engaged,  a  subscriber's  application  will  be  booked  and  com- 
pleted as  soon  as  the  telephonist  is  able  to  find  a  free  line, 
when  the  subscriber  will  be  rung  as  in  the  case  of  a  trunk 
call;  but  on  the  completion  of  the  various  cabling  .schemes 
delays  of  this  nature  .should  be  infrequent. 

At  the  date  of  opening  the  existing  lines  will  be  increased 
by  20  per  cent,  and  the  lines  provided  on  the  more  important 
routes  should  be  sufficient  under  present  conditions  for  the 
immediate  disposal  of  all  traffic.  In  addition  to  the  traffic 
outgoing  from  T^ondon  the  Toll  exchange  will  deal  with  the 
traffic  incoming  from  the  provincial  towns  involved  in  the 
Ixjndon  Toll  scheme;  the  arrangements  for  operating  this 
traffic  should  speed  up  the  service  materially. 

The  total  number  of  exchanges  and  rural  call  offices  included 
in  the  London  Toll  area  is  270.  In  the  Toll  exchange  accom- 
modation for  -424  outgoing  .'ind  (lOO  incoming  toll  lines  to  the 
provinces  and  for  ,500  outgoing  and  &)0  incoming  junctions 
to  the  I;ondon  local  exchanges  has  been  installed.  At  the  date 
nf  opening  .-some  200  outgoing  and  2.30  incoming  toll  lines  and 
•317  outgoing  and  221  incoming  jiinctions  will  be  connected. 
and  in  arranging  the  disposition  of  the  toll  lines  at  the  switch- 
hoard  allowance  has  been  made  for  the  connection  of  new 
linea,  which  will  become  available  when  the  new  cables  are 
ready. 

Special  arrangements  to  assist  the  operating  staff  in  "  rout- 
ing "  the  various  calls  have  been  made,  and  devices  provided 
to  reduce  the  operating  time  on  the  calls. 

The  success  of  the  Ix)ndon  toll  service  will  depend  not  only 
on  the  staff  ol  the  tel^hone  service,  b'ut  alao  on  the  co-opera- 
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Final  Report  of  the  Advisoky  Committkb. 
Last  October  an  interim  report  was  issued  by  the  Electrifica- 
tion   of    Railways    Advisory    Committee    appointed    by    the 
Minister  of  Transport  (Elfx;.  Rev.,  October  8th,  1920). 

Tho  Committee  has  now  issued  its  final  report,  dated  June 
30th.  1921,  in  which  it  confirms  the  recommendations  of  the 
interim  report,  and  supplements  them.  With  regard  to  con- 
tact rail  collection  of  current,  the  C<jmmittee  points  out 
that  the  conductor  rails  must  be  so  arranged  that  the  same 
trains  shall  be  able  to  run  on  railways  employing  a  1,500-volt 
supply  and  on  those  using  600  or  750  volts.  The  top-contact 
rail  is  generally  used  for  the  lower  voltages,  but  the  under- 
contact  rail  is  also  in  u.se.  and  possesses  advantages  with 
regard  to  interference  by  the  accumulation  of  ice  and  snow, 
and  aLso  with  regard  to  the  protection  of  men  working  on 
the  track.  Suitably  designed  shoes  can  be  run  interchange- 
ably with  either  the  top  or  under-contact  type  of  rail.  The 
Committee  does  not  recommend  the  exclusive  use  of  either 
type,  leaving  the  door  open  to  improvement  in  the  design  of 
either  or  both. 

The  Committee  considers  that  a  standard  position  outside 
the  ti'acks  should  be  defined  within  certain  limits  for  the  con- 
tact surface  of  the  contact  rails  in  relation  to  the  position 
and  level  of  the  running  rails,  and  recommends  that  in  respect 
of  new  electrically-operated  lines  and  extensions  to  existing 
fines  the  following  regulations  should  be  issued  for  securing 
interchangeability  of  running  :  — 

(1)  The  contact  surface  shall  be  in  the  horizontal  plane. 

(2)  The  gauge  measured  between  the  centre  of  the  hori- 
zontal contact  surface  of  contact  rails  and  the  Gauge  line  of 
the  nearest  rail  of  the  corresponding  track  shall  be  1  ft.  4  in. 

(3)  The  vertical  height  of  the  contact  surfaces  above  the 
plane  of  the  top  table  of  the  running  rails  shall  be  :  — 

(a)  for  top-contact  rails       3  in. 

(h)  for  under-contact  rails  IJ  in. 

(4)  The  vertical  height  of  the  contact  rail  (including,  where 
required,  the  protection  over  the  top  of  the  rail)  above  the 
plane  of  the  top  table  of  the  running  rails  shall  be  such  as  to 
provide  the  necessary  clearance  from  the  load  gauges  from 
time  to  time  in  use. 

(5)  The  under-contact  rail,  where  employed,  shall  provide 
for  the  engagement  of  the  contact  shoe  being  made  from  the 
side  nearest  to  the  running  rails. 

(6)  Above  the  level  of  the  under-contact  surface  (3)  (h)  no 
part  of  the  contact  rail  construction  shall  be  at  a  less  dis- 
tance than  1  ft.  H  in.  from  the  gauge  line  of  the  nearest  track 
rail,  and  below  the  level  of  the  under-contact  surface  (3)  (b) 
at  a  less  distance  than  1  ft.  7i  in.  from  the  gauge  line  of  the 
nearest  track  rail. 

(7)  Ttie  veitiral  distance  between  the  under  side  of  any  con- 
tact shoe  in  the  free  position  and  the  plane  of  the  top  table 
of  the  running  rails  shall  not  be  less  than  IJ  in. 

Existing  equipments  which  do  not  conform  to  the  above 
may  be  continued  in  u.«e  and  may,  subject  to  the  approval  of 
the  Minister,  be  extended. 

Similarly  with  regard  to  overhead  collection,  the  following 
n'coramendations  in  respect  of  new  lines  and  new  electrical 
equipment  of  existing  lines  are  made  :  — 

(1)  The  standard  clearances,  after  allowance  has  been  made 
for  curvature  and  super-elevation,  including  any  movements 
nf  the  live  wire  or  conductors  and  lateral  movements  of  the 
collectors,  under  any  circumstances  likely  to  ari^e.  shall  he  :  — 

(«)  Between  the  underside  of  any  overhead  live  wire  or 
conductor  and  the  maximum  load  g.iuge  likely  to  he  used  on 
the   line  :  — 

(i)  In    the  open,  3   ft. 

(ii)  Through  tunnels  and  under  bridces.  10  in. 

(h)  Between  any  part  of  the  structures  and  the  nearest 
point  of  any  live  overhead  wire  or  conductor,  fi  in. 

(r)  B«*vveen   rail    level    and   overhead    conductors :  — 

fi)  At  accommodation  and  public  road  level  cro.ssings.  18  ft 

(ii)  .\t  nlnces  where  there  is  a  likelihood  of  men  in  th« 
conduct  of  their  duties  having  to  stand  on  the  top  of  engines 
or  vehicles,  30   ft. 

id)  Between  any  part  of  the  collector  gear  and  any  struc- 
ture, 3  in. 

In  the  case  of  the  electrical  eouinment  of  existing  lines  tha 
dimensions  stated  in  (a)  (ii)  and  (d)  mav  each  be  reduced  to 
4  in.  as  a  minimum;  cases  of  exceptional  constructional  diffi- 
cultv  may  be  considered  by  the  Minister  as  special  cases,  and 
existinff  equipments  which  do  not  conform  to  the  above  may 
be  continued  in  use, 

(2)  T1ie  horizontal  distance  of  the  cont.act  wire  from  the 
plane  through  the  centre  line  of  the  track  ."ind  perpendicular 
to  the  surface  of  the  track  rails  shall  be  within  the  following 
limits  :  — 

(a)  At  a  height  of  18  ft.  above  rail  level,  1  ft.  3  in. 
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(b)  At  a  height  of  4  in.  above  the  maximum  load  gauge 
likely  to  be  used  on  the  line.  1  ft.  9in. 

(3)  The  weight  and  construction  of  the  contact  wire  and 
supports  shall  be  suitable  fur  the  passage  of  collectors  exerting 
an  upward  presaiure  of  from  25  to  40  lb. 

(4)  The  width  of  the  renewable  contact  surfaces  of  the  col- 
lectors at  right  angles  to  the  track  shall  not  be  less  than 
4  ft.  and  the  extreme  width  over  the  horns  of  the  collectors 
shall  not  exceed  7  ft.  6  in. 

Ip  the  case  of  those  railways  that  have  already  equipped 
any  or  all  of  their  lines  with  overhead  contact  wires  wnich 
do  not  conform  to  the  above  recommendations,  the  employ- 
ment of  these  may  be  continued  in  use  and  may.  subject  to 
the  approval  of  the  Minister,  be  extended. 

Having  regard  to  the  practicability  of  further  standardisa- 
tion of  equipment  by  regulations,  the  Committee  confirms  the 
views  expressed  in  the  interim  report  to  the  effect  "  that  such 
regulations  should  put  no  avoidable  difficulties  in  the  wav  of 
the  adoption  in  future,  with  the  approval  of  the  Minister. 
of  any  improvements  in  methods  or  appUances  which  may 
from  time  to  time  become  available  with  increasing  know'- 
ledge  and  experience,"  and  does  not  consider  it  desirable,  in 
the  interests  of  railway  electrification,  that  further  regulations 
(other  than  those  recommended  in  this  report)  should  be 
issued  for  the  time  being. 

In  October,  IQ^O,  the  t-erms  of  reference  were  extended  to 
cover  the  questions  (1)  whether  any  regulations  should  be 
made  to  limit  the  drop  of  potential  in  an  uninsulated  return 
conductor  on  electrically-operated  railways;  and  ('2)  if  any 
euch  limits  are  desirable,  what  Umits  these  should  impose. 
and  under  what  conditions.  On  these  points  the  Committee 
•ays : — 

(1)  The  evidence  given  by  the  railway  companies  operating 
electric  railways  indicates  that  the  cases  of  harmful  effects 
due  to  a  drop  in  potential  substantially  in  excess  of  that 
allowed  by  Tramways  Acts  in  earthed  railway  conductors  have 
been  few  and  unimportant,  and  readily  corrected  by  the  rail- 
way companies  themselves  on  their  own  initiative. 

(2)  The  clauses  for  the  protection  of  observatories  inserted 
in  the  Acts  of  railway  companies  applying  for  powers  to 
operate  their  railwavs  electrically  have  had,  and  continue  to 
have,  a  retarding  effect  on  railway  electrification.  The  com- 
mittee having  heard  in  evidence  officers  concerned  with  the 
observatory  instruments  hkely  to  be  affected  bv  the  operation 
of  electric  railways,   is  of  the  opinion  that  the  interests  of 


observatories  would  in  any  case  be  sufficiently  protected  if 
the  scope  of  the  clauses  referred  to  were  limited  to  the  por- 
tions of  electric  railways  within  the  vicinity  of  the  observa- 
tories. 

(3)  Some  railways,  by  virtue  of  the  wording  of  their  Acts, 
are  under  no  necessity  to  apply  for  new  powers  for  clectrUying 
their  systems,  and  are  therefore  not  placed  under  the  ois- 
advautage  with  respect  to  limitation  in  the  drop  oi  potential 
by  thoir  Acts  as  m  the  case  of  the  other  companies. 

Having  regard  to  these  considerations  and  to  the  views 
expressed  in  the  interim  report,  as  well  as  to  the  difficulties 
m  imposing  any  definite  limit  to  the  voltage  drop  owing  to 
the  variety  of  conditions  which  present  themselves  along 
different  portions  of  any  railways,  the  Committee  recommends 
that:  — 

(1)  It  is  not  desirable  that  regulations  should  be  issued  to 
limit  the  drop  of  potential  in  an  uninsulated  return  conductor 
on  electrically-operated  railways. 

(2)  In  cases  where  it  is  found  impossible  to  dispensa 
altogether  with  the  present  obhgations  which  are  imposed 
upon  railway  companies  by  the  protective  clauses  inserted  by 
the  Board  of  Trade  and  other  authorities  mto  the  Acts  of 
the  companies,  these  obligations  should  be  specified  definitely 
in  each  particular  case. 

The  various  recommendations  are  thus  summarised  : — 

Standard  System  of  Power  Generation. — Three-phase  alter- 
nating current. 

Standard  S'jstem  of  Power  Distribution. — Direct  current. 

Standard  Pressure. — 1,500  volts  at  sub-station  bus-bars: 
in  special  cases  a  multiple  or  sub-multiple  of  1,500  volts,  if 
approved  by  the  Minister. 

Standard  Collection. — Contact  rail  and/or  overhead  contact 
wire. 

Contact  Rail  Standards. — Top-contact  or  under-contact  rail. 
with  the  contact  surface  in  a  horizontal  plane  installed  at  a 
gauge  of  1  ft.  4  in.  from  the  gauge  line  of  the  nearest  track  rail. 

Overhead  Contact  Tl/re  Standards. — Installed  normally  over 
the  centre  of  the  track  at  a  height  of  3  ft.  above  the 
maximum  load  gauge  likely  to  be  used  on  the  line,  and  at  a 
maximum  height  of  20  ft.  above  track  rail  level. 

Limitation  of  drop  in  Earthed  Return  Conductors. — No 
regulations  to  be  issued. 

Diagrams  showing  the  suggested  positioijs  of  contact  rails 
and  wires  are  appended  to  the  report. 


NEW    ELECTRICAL    DEVICES,    FITTINQS,    AND    PLANT. 

B»ati*rt  are  irtvited  to  mbmit  particulars  of  new  or  improved  devioes  and  apparatni,  which  wtU  he  pubMied 
if  oonsidertd  of  tuficisnt  inierest. 


The  F6ry  Cell. 

The  self-depolarising  cell  invented  by  M.  Ch.  Fery.  which 
has  been  previously  described  in  this  column,  has  been  con- 
siderably improved.  In  a  note  presented  to  the  Academic  des 
Sciences,  and  reproduced  in  La  Revue  Generate  de  I'Electricite, 
the  author  points  out  that  the  oxygen  of  the  air  enijua  into 
solution  at  the  surface  of  the  Uquid,  Kut  in  ordinary  Leclanche 
cells  the  zinc  rod  extends  to  the  surface,  and  being  oxidisable, 
it  combines  with  the  dissolved  oxygen  and  robs  the  solution 
of  the  depolarising  gas,  besides  itself  suffering  local  corrosion. 
Hence  he  places  the  zinc  at  the  bottom  of  the  cell  in  the 
form  of  a  flat  plate.  The  carbon,  on  the  other  hand,  must 
be  close  to  the  zinc  to  reduce  the  internal  resistance  of  the 
cell,  and  must  also  reach  the  surface  of  the  solution,  where 


1^31 


and  is  bathed  with  an  oxygenised  liquid  above,  becomes  in 
effect  a  short-circuited  gas  cell ;  by  dividing  the  carbon  it  has 
been  demonstrated  that  a  current  actually  flows  between  the 
tw'o  ends  of  the  carbon,  and  thus  depolarises  the  element. 

It  is  claimed  that  the  cell  possesses  great  constancy,  high 
efficiency  (there  being  no  local  action),  and  freedom  from 
"  creeping,"  and  as  no  manganese  dioxide  is  required,  it  1« 
cheaper  than  the  Leclanche  type,  whilst  it  has  a  much  longer 
life. 

A  Heating  Stove  for  Soldering  Irons. 

.^8  an  alternative  to  the  electric  soldering  iron,  which  doe* 
not  suit  every  operator,  the  Electric  Heating  Co.,  George 
Street.  Croydon,  has  designed  an  electrically-heated  stove  for 
heating  ordinary  .soldering  irons  (fig.  2).  Tlie  company  asserts 
that  the  usual  type  of  soldering-iron  stove  is  inefficient,  owing 
to  the  fact  that  a  large  proportion  of  the  heat  has  to  pass 
across  a  considerable  air  gap  before  it  reaches  the  iron,  with 


Fig.  1.— Theee  Types  of  Feey  Cell. 


Fio.  2.— .\  Heating  Stove  for  Soldering  Iioki. 


the  depolarising  oxygen  is  found ;  hence  the  carbon  takes  the 
shape  of  a  vertical  cylinder,  prism,  or  tube,  as  shown  in  tig.  1. 
When  the  ceU  is  in  operation,  chloride  of  zinc  is  formed  and 
remains  at  the  bottom  of  the  cell.  The  ammonium  ions  form 
with  water  ammonia,  and  hydrogen  is  liberated  on  the  lower 
part  of  the  carbon.  When  the  cell  is  again  on  open  circuit, 
the  carbon  element  which  is  covered   with  hydrogen  below 


a  consequent  waste  of  heat  and  loss  of  time.  The  chief  object 
of  the  new  stove  is  to  overcome  this  defect.  It  is  so  con- 
structed that  the  heat  is  transmitted  to  the  iron  direct  through 
a  pair  of  V-shaped  jaws  closed  at  the  rear,  one  of  which  is 
movable  so  as  to  provide  an  expansible  he.;iting  chamber  which 
can  be  varied  in  size  to  suit  irons  of  different  sizes,  the  ar- 
rangement being  such  that,  no  matter  what  size  iron  is  to  be 
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Lieated,  the  jaws  will  open  and  make  direct  surface  contact 
immediately.  The  channels  in  the  jaws  can  be  made  any 
shape  to  suit  any  iron,  so  as  to  ensure  the  maximum  area  of 
contact.  The  stove  is  made  to  take  any  number  of  irons  at 
one  time  and  each  pair  of  jaws  is  la),'ged  with  heat-resisting 
material.  The  connections  inside  the  back  of  the  stove  are 
made  of  corrugated  strip  nickel,  so  as  to  permit  of  easy  move- 
ment of  the  jaws  without  damage  to  the  connections. 

One  of  these  stoves  is  shown  on  stand  No.  1j'210  at  the 
Shipping,  Engineering,  and  Machinery  Exhibition  at  Olympia. 
The  Foot.Candle  Meter. 

For  economic  and  other  reasons  it  is  not  possible  to  use 
electric  light  ad  libitum,  and  it  is  therefore  necessary  to  see 
that,  while  there  is  no  waste,  there  is  suflicient  illumination 
for  easy  and  accurate  vision.  A  .simple,  convenient,  and 
icientifioally  accurate  means  of  measurement  is  alforded  by 
the  foot-candle  meter,  by  the  use  of  which  the  amount  of 
light  at  any  point  on  any  surface  can  be  measured  quickly 
and  easily.  On  the  front  of  the  instrument  there  is  a  screen 
consisting  of  a  sheet  of  glass  and  two  thicknesses  of  paper, 
one  of  which  is  perforated  with  round  holes.  This  screen  is 
illuminated  from  within  by  a  small  electric  lamp  fixed  at 
the  right-hand  end.  When  the  lamp  is  lighted  the  round 
«pots  to  the  right  naturnlly  apix=ar  brighter,  and  those  to  the 
left  darker  than  the  surrounding  parts  of  the  screen.  The 
hole  which  is  neither  lighter  nor  darker  than  the  surrounding 
screen,  indicates  the  intensity  in  foot-candles  of  the  external 
illumination  on  the  face  of  the  instrument. 

The  general  view  of  the  foot-candle  meter  (fig.  3)  show* 
the  graduated  scale  at  the  top,  the  voltmeter  (bottom  left), 
and  the  rheostat  switch  (bottom  right).  The  locking  pin  in  the 
twitch  handle  prevents  the  lamp  from  being  accidentally 
switched  on,  and  also  prevents  the  instrument  from  being  put 
in  the  case  when  the  switch  is  on.  The  total  weight  with  the 
case  is  4  lb.,  and  the  outside  dimensions  of  the  instrument  are 
7t  in.  X  6  in.  X  li  in. 

The  dry  battery  supplying  current  to  the  lamp  shouiu  b« 
ehanged   when   difficulty  is  experienced    in   setting  th«    toU- 


FiG.  3. — The  Foot-Caxdle  Meter. 


Jneter  pointer  to  the  arrow  mark;  any  battery  of  the  same  size 
»nd  type  may  be  used  as  a  replacement.  The  rheostat 
consists  of  a  resistance  in  series  with  the  switch,  and  by 
turning  the  switch  handle  until  the  voltmeter  pomter  is  over 
the  arrow  mark  on  the  dial,  the  resistance  is  so  adjusted  as 
to  ensure  correct  voltage  at  the  lamp.  To  use  the  instrument 
is  simplicity  itself;  the  meter  is  simply  placed  on  the  table, 
bench,  counter,  or  wherever  the  illumination  measurement 
is  to  be  taken.  After  raising  the  hinged  cover  of  the  screen, 
the  locking  pin  in  the  switch  handle  is  lifted,  and  the  handle 
turned  to  the  right  until  the  pointer  of  the  dial  on  the  left 
comes  to  rest  at  the  arrow.  A  look  at  the  screen  will  then 
enable  the  user  to  determine  easily  which  of  the  round  spots 
matches  the  background;  the  figure  at  the  selected  round  spot 
gives  the  foot-candles.  Thus  the  intensity  of  light  may  be 
measured  as  readily  and  accurately  as  a  thermometer  measures 
temperature. 

The  meter  shows  exactly  what  amount  of  useful  illumina- 
tion there  is  at  the  point  where  light  is  wanted;  it  does  not 
measure  the  power  of  the  lamp  or  the  efficiency  of  the  rellector 
— except  by  implication — but  simply  the  final  result.  It 
enables  the  ordinary  man  to  measure  his  lighting  and  say 
definitely  whether  more  or  less  is  needed,  and  provides  that 
exact  knowledge  which  is  the  first  and  most  important  step 
in  the  direction  of  true  ligliting  efficiency.  The  meters  are 
obtainable  from  the  Brttisii  Thomson-Houston  Co.,  L/td., 
77,  Upper  Thames  Street,  E.C.4. 


Metal  Working  in  Germany, — It  is  stated  that  arr.ange- 
inents  are  being  ronclndt'd  between  the  A. E.G.  and  the 
Hirsch  Copper  and  Brass  Works  Co.,  relating  to  the  working 
of  metals  in  so  far  as  works  or  departments  of  the  two  com- 
Ptniea  »re  affected  in  manufacturing  and  sales. 


REVIEWS. 

EltcMcal  Engineering.  By  T.  F.  Wall,  D.9c.  Pp.  x+491; 
463  figs.    London  :  Methuen  &  Co.,  Ltd.    Price  21s.  net. 

The  exact  delimitation  of  the  boundary  line  between  text- 
books on  theoretical  electricity  and  magnetism  and  on  elec- 
trical engineering  is  a  matter  upon  which  there  may  be  wid« 
divergence  of  opinion ;  the  compromises  suggested  by  such 
terms  as  applied  electricity,  technical  electricity,  and  electro- 
technics  are  a  tacit  admission  of  the  ditficulty.  But  it  is  not 
often  that  we  find  a  book  affecting  so  practical  a  title  as  "  Elec- 
trical Engineering"  devoted  almost  entirely  to  theoretical  prin- 
ciples. Dr.  Wall  has  certainly  been  unfortunate  in  his  ctioic« 
of  a  title  for  his  book,  for,  while  the  fundamental  principles 
of  electricity,  magnetism  and  electromagnetic  phenomena 
have  been  given  clear  and  exhaustive  treatment,  the  applica- 
tion of  these  principles  to  the  generation,  transmission,  and 
utilisation  of  electric  power,  which  is  what  one  commonly 
understands  by  electrical  engineering,  has  received  but  a 
very  small  share  of  the  author's  attention.  We  say  this  at 
the  outset  in  no  spirit  of  carping  criticism,  but  rather  in 
fulfilment  of  what  we  conceive  to  be  one  of  the  essential 
functions  of  a  review,  namely,  to  enlighten  prospective 
readers  as  to  the  exact  scope  of  the  book. 

In  his  preface  the  author  summarises  the  fundamental  ex- 
perimental facts  of  the  science  of  electrical  engineering  as 
follows  :  — 

1.  Coulomb's  inverse  square  laws  for  electric  charges  and 
magnetic  poles. 

'2.  Faraday's  law  of  electromagnetic  induction. 

3.  Ohm's  law  of  electric  resistance. 

4.  Faraday's  laws  of  electrolysis. 

6.  Ampere's  laws  of  the  equivalence  of  electric  currents  and 
magnetic  shells. 
6.  Joule's  law  of  the  heat  energy  of  the  electric  current. 
Special  emphasis  has  been  placed  on  the  importance  of  these 
laws ;  the  book  is,  therefore,  based  upon  very  sound  and  ortho- 
dox foundations,  and  the  care  which  has  very  obviously  been 
bestowed  on  the  explanation  of  first  principles  goes  far  to 
ensure  that  their  application  shall  result  in  an  equally  satis- 
factory superstructure.  But,  to  pursue  the  simile,  in  laying 
such  sure  foundations,  the  author  appears  to  have  utilised  all 
his  available  building  material. 

We  may  illustrate  our  meaning  by  reference  to  section  1 
which  deals  with  static  electricity.  Dr.  Wall  mentions  the 
fact  that  this  subject  usually  finds  but  cursory  treatment  in 
electrical  engineering  books,  and  that  the  static  electricity 
a.?  dealt  with  in  text  books  of  physics  is  hardly  as  convincing 
to  the  electrical  engineering  student  as  it  might  be.  With 
all  of  this  we  are  in  hearty  agreement  and  we  turn  to  the 
chapter  on  this  subject  with  considerable  anticipation.  We 
find,  however,  that  after  a  discourse  of  98  pages  quite  as 
theoretical,  and  in  no  wise  moi'e  convincing,  than  the  familiar 
■■  elements  "  of  J.  J.  Thomson  we  arrive  at  a  description  of 
the  Dolezalek  electrometer.  The  electrostatic  voltmeter,  one 
of  the  most  valuable  applications  of  electrostatics  to  engineer- 
ing goes  unmentioned.  and  out  of  these  9.S  pages  only  the  eight 
or  ten  devoted  to  cable  dielectrics  can  be  regarded  as  being 
in  any  way  covered  by  the  term  "  electrical  engineering. 

While  the  earlier  portions  of  the  section  on  magnetism 
suffer  from  the  same  academic  style,  the  chapter  on  magnetic 
force  and  the  magnetic  properties  of  iron  and  steel  is  of  a 
much  more  practical  character.  Even  here,  however,  the 
tendency  remains,  and  instead  of  following  up  a  paragraph 
on  "  the  pull  between  two  magnetised  iron  surfaces  '  by 
the  obvious  practical  application  in  Thompson's  permeameter 
the  author  passes  on  to  deal  with  the  "  change  m  (lircction  of 
magnetic  lines  of  induction  when  passing  from  one  medium 
to  another  " — a  no  doubt  very  interesting,  but  far  less  prac- 
tical matter. 

The  section  on  direct  current  electricity  opens  with  a  chapter 
on  first  principles  in  which  the  treatment  is  straightforward 
and  elementary.  The  chapters  on  electric  resistance,  electro- 
lysis, and  thermo-electricity  are  excellent.  In  the  first  there 
are  some  useful  tables  of  electrical  constants  and  also  a 
paragraph  on  the  graphical  determination  of  pressure  drop 
in  cables;  in  the  second  accumulators  are  treated  in  a  briei 
but  satisfactory  manner;  while  in  the  chapter  on  thermo- 
electricity brief  mention  is  made  of  pyrometers  and  the  thermo- 
galvauometer.  In  every  case  the  author  makes  much  oi  the 
underlying  principles,  and  introduces  these  technical  applica- 
tions by  \^ay  of  illustrating  the  principles  rather  than  allow- 
ing a  brief  statement  of  the  fundamenl,al  laws  to  preface  a 
thorough-going  account  of  their  appUcations  to  electrical  en- 
gineering practice. 

Electiomagneti.<;m  is  dealt  with  under  three  headings  :  Mag- 
netic effects  of  electric  currents,  electromagnetic  induction, 
and  electrical  measuring  instruments.  In  the  first  of  these 
chapters  the  usual  theorems  are  demonstrated,  and  consider- 
able stress  is  laid  upon  the  magnetic  shell  method  of  making 
investigations  on  the  magnetic  effect  of  currents.  The  mag- 
netic circuit  is  also  dealt  with  very  sensibly  at  this  point. 
St;irtiiig  with  Faraday's  experiments  and  i>en7.'s  law,  the 
chapter  on  electrom.Tgnetic  induction  treats  very  thoroughly 
of  the  dynamo  and  motor  and  of  self  and  mutual  induction, 
while  in  the  last  chapter  of  this  section  galvanometers,  the 
fluxmeter,  oscillograph,  wattmeters,  ammeters,  voltmeters, 
and  frequency   meters   are  discussed.     The   absence  of   any 
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reference  to  Irwin'*  oscillograph  and  the  scanty  paragrapn  on 
hot-wire  instrumenti  rather  epoil  a  chapter  which  is  in  many 
re8i>ects  admirable. 

The  chapters  on  alternating  currents  are  much  less  conven- 
tional than  those  in  the  other  sections  of  the  book.  The 
treatment  of  simple  a.c.  circuits  naturally  follows  along  well- 
worn  paths;  this  is  followed  by  a  very  complete  account  of 
single-,  two-,  and  three-phase  a.c.  systems.  In  this  chapter 
numerical  examples  are  frequently  worked  out  in  illustration 
of  the  text,  and  a  much  more  practical  atmosphere  pervades 
this  part  of  the  book  than  is  evident  in  the  earlier  sections. 
It  is  true  that  the  doctor  draws  hi.s  academic  robe  about  him 
»gain  when  he  proceeds  to  deal  with  harmonic  analy-sis  and 
the  use  of  complex  quantities  (both,  by  the  way.  delightful 
little  studies  in  mathematical  physics),  but  he  gets  back  to 
essentially  practical  things  again  in  the  chapters  on  magnetic 
fields  due  to  a.c.  currents  and  transients. 

A  very  careful  reading  of  Dr.  Wall's  attempt-  "  to  meet  the 
demand  for  a  complete  survey  in  one  volume  of  the  principles 
of  electrical  engineering  "  convinces  us  that  to  cover  all  the 
ground  that  may  be  regarded  as  fundamental  from  the  first 
experiments  with  glass  rods  and  pith  balls  to  the  investigation 
of  a.c.  circuits  by  means  of  complex  quantities  in  one  volume 
necessitates  so  academic  a  type  of  treatment  with  consequent 
lack  of  the  practical  atmosphere  as  to  render  it  of  doubtful 
utiUty.  The  powder  of  "  principles  "  and  "  theory  "  is  .so 
thinly  covered  with  the  jam  of  practical  application  in  Mr. 
Wall's  book  that  he  was  unwise  to  give  it  so  tempting  a  label 
as  "  electrical  engineering." — P.H.S.K. 


Heating  Systems:  Design  of  Hot-water  and  Steam-heating 
Apparatus.  By  F.  W.  Baynes.  Pp.  324;  158  figs.  Lon- 
don :  Longmans,  Green  &  Co.     Price  21s.  net. 

The  author  of  this  work  is  the  head  of  the  Department  of 
Heating  and  Ventilating  at  the  Eoyal  Technical  College.  Glas- 
gow, and  his  treatment  of  the  subject  is  very  thorough.  The  in- 


troductory chapter  gives  a  survey  of  many  systems  of  ventil^ 
tion  and  heating,  and  the  only  two  references  to  electric  heat- 
ing occur  here.  The  author  seems  to  be  very  favourable 
towards  it,  but  objects  to  the  cost.  He  thinks  more  might  be 
done  to  lower  the  price  of  electricity  for  heating,  especially  in 
places  where  the  period  of  minimum  load  concides  with  the 
time  that  heating  is  required.  Tliis,  of  course,  is  by  no  means 
an  isolated  opinion. 

A  great  deal  of  attention  is  paid  to  systems  of  piping  for 
hot  water  circulation,  and  mettiods  of  ascertaining  velocities 
arc  explained  in  minute  detail.  Many  types  of  valves  aud 
joints  are  illustrated  and  cormnented  upon.  Chapters  are 
devoted  to  hot-water  gravity  apparatus,  small-bore  gravity 
apparatus,  accelerated  circulating  systems,  and  forced  hot- 
water  circulation.  Steam  heating  occupies  a  much  greater 
part  of  the  volume,  aud  it  is  probably  the  section  most  likely 
to  appeal  to  central  station  engineers.  The  systems  dealt 
with  are  classed  under  various  heads.  The  first  part  deals 
with  the  use  of  steam  at  low  pressures,  then  the  expansion  of 
pipes  and  the  methods  by  which  this  is  provided  for  are  given 
a  chapter.  .'Vtmospheric  systems  of  steam  heating  follow,  and 
the  use  of  exhaust  steam  for  heating  purposes  is  discussed. 
The  author  reviews  the  arguments  for  and  against  this  method 
as  compared  wdth  steam  taken  direct  from  boilers,  and  is  of 
the  opinion  that  a  great  deal  depends  upon  the  distance  the 
steam  has  to  be  conveyed.  The  heat  value  of  exhaust  steam 
is  worked  into  formulse  in  which  a  large  number  of  factors  are 
taken  into  account.  Electrically-driven  pumps  are  recom- 
mended for  use,  under  certain  circumstances,  in  the  return 
of  condensate  to  the  boilers.  Vacuum  and  "  vacuo-vapour  " 
systems  of.  steam  heating  are  given  two  chapters.  In  the 
remainder  of  the  work  the  subjects  treated  upon  include  heat- 
ing surfaces,  heat  losses  from  buildings,  boilers,  and  the 
temperature   control  of    buildings. 

An  appendix  contains  22  tables,  which  give  information  on 
properties  of  metals,  properties  of  steam,  hydraulic  memo- 
randa, pipes  and  flanges,  and  many  other  subjects.  A  fairly 
full  index  is  included,  as  well  as  lists  of  plates,  tables,  charts, 
and  formulae. 


BUSINESS    NOTES. 


Baakruptcy  Proceedings. — M.  Watkinson,  H.  Watkinson 
and  A.  \\atkinso.\-  (Watt  &  Co.),  electrical  and  mechanical 
engmeers,  Shetheld. — Keceivmg  order  made  September  bth, 
on  debtors'  own  petition. 

F.  Barraclough,  electrical  and  mechanical  engineer,  late  of 
Eastchtfe.  Light<;iille,  Halifax.— I'lrst  meetmg.  September 
22nd.  at  the  Otficiai  Keceiver's  Office,  Byrom  Street,  Man- 
chester. Pubhc  exammation,  October  l2th,  at  the  Court 
House,  Saltord. 

C.  P.  M.  DowNiE  (P.  Downie),  electrical  engineer  and 
factor,  Southend-on-Sea.— Apphcation  for  discharge  to  be 
heard  at  Shire  Hall,  Chelmslord,  October  17th. 

B.  E.  'I'HOMAS,  electrical  engineer,  12.  Castle  Meadow,  Nor- 
wich.— First  and  final  dividend  of  Is.  3d.  m  the  £,  payable 
September  17th  at  the  Official  P^eceiver's  Office.  «.  Upper  King 
Street,  Norwich. 

Catalogues  and  Lists — The  Falkirk  Iron  Co.,  Ltd.,  Fal- 
kirk. N.b. — An  illustrated  leaflet  (No.  264).  giving  a  specifica- 
tion, prices,  and  details  of  the  "  I'alco  "  electric  cooker. 

Messrs.  L.  G.  Hawkins  &  Co.,  H6,  Oliarmg  Cross  Boad, 
W.C.2. — An  illustrated  folder  advertising  "  Universal  "  elec- 
tric grills  and  other  appliances. 

X-KAis,  Ltd.,  11,  Torrington  Place,  Gower' Street,  W.C.I. 
—A  folder  giving  particulars  of  X-ray  photographic  films  and 
a  leaflet  announcing  reductions  in  the  prices  of  plates  and 
films. 

Messrs.  Cowlishaw  Walker  &  Co.  (1920).  Ltd.,  14-16, 
Cockspur  Street,  S.W.  1.— Two  booklets  and  a  leaflet  dealing 
with  "  Out-Put  "  bar  and  chain  coal  cutters  and  their  advan- 
tages. 

The  Isis  Electrical  Co.,  57,  Albert  Road,  Aston,  Birming- 
ham.— A  price  list  of  stage  arc  lamps  and  accessories. 

Messrs.  R.  B.  Hodgson  &  Co.  (Suei-i-ield),  Ltd.,  Sentinel 
Steel  Works,  Sheffield.— Catalogue  S,  giving  exhaustive 
particulars  of  the  properties  and  applications  of  "  Pinnacle  " 
steels. 

Ebonestos  Insulators.  Jjid..  Excelsior  Works,  Rollins 
Street,  Canterbury  Road,  S.E.  15.— A  circular  letter  giving 
prices  of  various  sizes  of  "  Ebonestos  "  conduit  tube  ends. 

Automatic  &  Electric  Furnaces,  Ltd.,  281-283  Gray's  Inn 
Road.  W.C.  1. — A  well-illustrated  publication  dealing  with 
various  aspects  of  "  Wild-Barfield  "  electric  furnaces  for  the 
automatic  hardening  of  carbon  steel.  Also  "  Heat  Treatment 
Bulletin,"  No.  29.  "  The  Perfect  Hardening  of  Carbon  Steel." 

Mr.  Charles  Selz,  83,  George  Street,  Portman  Square.  W.l. 
— A  booklet  illustrating,  in  colour  and  black  and  white,  a 
variety  of  silk  shades;  also  three  leaflets  upon  the  same 
subject. 

Messrs.  Charles  Churchill  &  Co.,  Ltd.,  9-15,  Leonarrl 
Street.  Finsbury.  E.G.  2.— Publication  C.P.L.  4.  an  illustrated 
list  giving  full  particulars  of  "  Carson  "  precision  lathes  with 
accessories — foot-power  treadles,  three-speed  countershafts.  &c. 


Messrs.  Bainer  &  Heald,  Ltd..  Duke  Street,  Derby.— Stock 
list  of  2-  and  3-Dhase  induction  motors. 

l)AY.soHMs.  Lib.,  p.  &  O.  House.  14-16,  Cockspur  Street, 
S.W.  1. — Bulletins  iNos.  5.  6.  aud  7.  dealing  with  patent 
regulators  aud  arc   welders  for  a.c.  cuxuits;  illustrated. 

Simplex  Conduits,  Ltd..  Garrison  Lane,  Birmingham.— 
An  illustrated  sheet  dealing  with  "  Triple-Purpose  "  illu- 
minated signs. 

Messrs.  C.  A.  Parsons  &  Co.,  Ltd.,  Heaton  Works,  New- 
castle on-Tyne. — Pamphlet  No.  li  S.T.,  giving  very  full  details 
and  illustrations  of  end-tightened  reaction  blading. 

Mr.  O.  N.  Beck,  11,  Queen  Victoria  Street,  E.G.  4. — An 
illustrated  leaflet  describing  the  "  Paragon  "  boiler-tube 
loosener. 

Enterprise  Manufacturing  Co.,  Ltd.,  Gun  Street  Electr-cal 
Works,  Bishopsgate,  E.  1. — A  price  sheet  of  ironclad  switch- 
gear,  motors,  starters,  cables,  &c. 

Messrs.  Guy  Chantrill  &  Co.,  6,  Norfolk  Street,  Strand. 
W.C.  2. — List  No.  52,  an  illustrated  price-list  of  transformers 
of  from  3  to  2,U00  kVA;  also  blotters  advertising  "  Viking  " 
motors  and  transformers. 

CataloiJues  Wanted. — Tlie  Hull  Electrical  Construction  Co., 
electrical  aud  mei'hanical  engineers.  Williamson  Street,  Hull, 
would  be  pleased  to  receive  catalogues  of  electrical  goods, 
particularly  heating,   welding,  and  X-ray  apparatus. 

Investment  Companies  in  Germany. — The  directors  of  the 
Electric  Light  &  Power  Investments  Co.,  of  Berlin,  and  of 
the  Electricity  Investments  Co.  have  entered  into  an  agree- 
ment under  which  the  entire  bu.siness  management  of  the 
latter  will  be  carried  on  for  the  account  of  the  former  as  from 
the  beginning  of  the  current  financial  year,  and  shareholders 
in  each  company  will  receive  the  same  rate  of  interest.  An 
interchange  of  shares  is  also  to  be  undertaken,  and  the  Light 
and  Power  Co.  will  increase  its  share  capital  by  lO.OOO.UUU 
marks  to  70,000,000  marks,  and  at  the  same  time  issue  5  per 
cent,  debentures  for  30,000,000  marks.  A  second  company  is 
to  be  similarly  absorbed  by  the  Light  &  Power  Co. 
* 

The  Stand  Against  German  Dumping, — The  shareholders 
in  the  Kl.cydt  l';lrctr,jtejhniral  Works  of  Mux  Schorch  &  Co., 
of  Bhevilt,  have  just  authoiiwd  an  increase  in  the  share 
capital  from  10.500,000  to  15.(KI0.()(KJ  marks,  and  at  the  same 
time  decided  to  relinquish  their  preferential  right  of  subscrip- 
tion in  favour  of  new  interests  which  are  taking  over  the 
shares  at  the  price  of  190  per  cent.,  and  also  paying  the  cost 
"f  the  issue.  In  return,  these  interests  have  undertaken  to 
.'<upply  the  company  with  orders.  The  directors  in  explanalion 
of  this  procedure  stated  that  otherwise  it  was  very  difficult 
for  the  electrical  industry  to  obtain  sufticient  orders,  as  the 
export  trade  was  almost  entirely  in  a  state  of  stagnation  owing 
to  the  high  import  duties  imposed  both  by  former  hostile 
nations  and  by  neutral  countries. 
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International    Electrical    Exhibition    at    Amsterdam. — It 

has  been  decided  to  hold  an  international  electrical  exhibi- 
tion in  the  Paleis  voor  Volkvlijt,  Amsterdam,  for  one  month, 
extending  from  November  'Joth  to  December  26th.  The  ex- 
hibition is  being  organised  by  the  Amsterdam  branch  of  the 
Netherlands  Association  of  Electrotechnical  Employers  in 
order  chieUy  to  gain  a  great  advertisement  for  the  many  ap- 
plications of  electricity  so  as  to  assist  in  bringing  the  elec- 
trical industry  out  of  its  present  state  of  depression.  Although 
organised  purely  by  private  interests,  and  without  applica- 
tion to  the  Government  or  local  authorities  for  subsidies,  the 
exhibition  has  secured  the  honorary  patronage  of  the 
Ministers  for  Home  Affairs,  Public  Works  and  Education, 
the  Mayor  of  Amsterdam,  &c.  The  members  of  the  Honor- 
ary Committee  include  the  names  of  the  directors  of  large 
electricity  works,  a  representative  of  the  State  railway  board 
of  supervision,  the  chief  engineering  director  of  State  tele- 
graphy, &c.  According  to  a  Dutch  contemporary,  the  ad- 
ministration of  the  exhibition  is  composed  as  follows  and  in 
the  order  stated  : — M.  Vorstman,  director  of  the  ."V.E.G.'e 
head  office  for  Holland  (president);  J.  0.  MoUerus,  adminis- 
trator of  the  Netherlands  Association  of  Electrotechnical  Em- 
ployers (secretary);  W.  Haaxmann,  director  of  the  N.V. 
Electrotechnical  Bureau,  late  \V.  Haaxman  &  Co. ;  J.  Dias 
Santilhaus  and  J.  W.  Borkus.  It  is  further  stated  that  Dr. 
V.  Eoosegaarde  Bisschop,  of  London,  is  bestirring  himself  to 
secure  the  representation  of  English  firms  at  the  exhibition, 
while  many  inquires  are  said  to  have  already  been  received 
from  other  countries 

Book  Notices. — "  Lighting  in  Factories  and  W'orkshops. " 
— Welfare  pamphlet  No.  7,  issued  by  the.  Home  Office.  Lon- 
don :  H.M.  Stationery  Office.    Price  4d.  net. 

The  Benjamin  Electric,  Ltd.,  of  Brantwood  Works,  Tariff 
Road.  Tottenham,  N.  17,  informs  us  that  it  will  be  pleased 
to  forward  a  copy  of  the  above  pamphlet  free  by  post  to  any 
interested  reader. 

"  Robertson's  Universal  Method  for  Export  and  Import 
Trade,"  for  computing  and  converting  all  the  commercial  trade 
quotations  and  exchanges  of  the  world  dii'ect  from  the  cur- 
rency, and  the  weights  and  measm'es  of  one  country,  to  those 
of  another  in  one  simple  sum.  Scott.  Armstrong  &  Co.,  79, 
Coleman  Street,  E.C.     Price  25.  6d.   net. 

Science  Abstracts  (A  &  B),  Vol.  XXIV,  part  8,  August  31st. 
1921.— London  :  E.  &  P.   N.  Spon.  Ltd.     Price  2s.  6d.  each. 

Circular  of  the  Bureau  of  Standards,  No.  112,  Telephone 
Service. — Washington  :  Government  Printmg  Office.  Price 
65  cents. 

"  The  Metropolitan-Vickers  Gazette,"  Vol.  VI,  No.  101. 
August,  1921.  Price  Is.,  post  free. — .\niong  the  many  interest- 
ing articles  in  this  issue  are,  "  Electrolytic  Lightning  Ar- 
resters," by  W.  A.  Coates,  M.I.E.E.,  and  "  High  Efficiency 
Steam  Turbines." 

"  Aggregation  and  Flow  of  Solids,"  by  Sir  G.  Beilby.  P.E.S.. 
pp.  xvi+i^6;  106  figs.  London:  Macmillan  &  Co.,  Ltd. 
Price  20a.  net. 

"  High  Frequencv  Apparatus,"  by  T.  S.  Curtis.  Pp.  1-1-t- 
270;  150  figs.— London  :  Page  &  Co.    Price  9s. 

"Radio  Review."  Vol.  H.  No.  9,  September,  1921.— Wire- 
less Press.  Ltd.    Price  5s.  net. 

"  Proceedings  of  the  Physical  Society  of  London,"  Vol. 
XXXin,  Part  5,  August  loth,  1921.— London :  Fleetway 
Press,  Ltd.    Price  6s.  net. 

Excess  Profits  Duty. — The  Montevideo  Telephone  Co., 
Ltd.,  having  made  application  to  the  Commissioners  of  Inland 
Revenue  for  an  increase  of  statutory  percentage  as  regards 
the  business  of  supplying  telephone  service  throughout  the 
EepubUc  of  Uruguay,  the  Board  of  Referees  has  ordered  that 
the  statutory  percentage  shall  be  increased  :  — 

1.  In  the  case  of  any  trade  or  business  carried  on  or  owned 
by  a  company  or  other  body  corporate  to  1\  per  cent. 

2.  In  the  case  of  any  other  trade  or  business  to  7i  per  cent. 
plus  2  per  cent. ;  except  that  for  the  purposes  of  sub-section 
(2)  of  section  forty-one  of  the  principal  Act  the  statutory 
percentage  shall  be  "\  i:ier  cent,  plus  1  per  cent;  witn  the 
addition,  for  the  purposes  of  sub-section  (1)  of  section  41  of, 
and  paragraph  4  of  part  II  of  the  Fourth  Schedule  to,  the 
principal  Act,  of  3  per  cent,  for  accounting  periods  ending 
often  the  31st  day  of  December,  1916,  and  before  the  1st  day 
of  January,  1920,  and  of  o  per  cent,  for  accounting  periods 
ending  after  the  31st  day  of  December,  1919. 

For  Sale. — By  direction  of  the  Disposal  Board,  the  follow- 
i  ig  sales  by  auction  of  machinery,  electrical  and  other  plant, 
will  take  place  :  September  26th  and  following  days,  at  the 
R.E.  Stores.  Abbey  Mills.  Cody  Road.  Canning  Town,  con- 
ducted by  Messrs.  Bradshaw.  Brown  ^-  Co. ;  on  October  6th 
and  7th,  at  46,  Commercial  Road,  Portsmouth,  by  Messrs. 
King  &  King;  on  October  12th  and  18th.  at  llolbrook  Lane, 
Coventry,  by  Mr.  C.  E.  Odell;  on  September  20th,  at  the 
Grilo-Oleum  Works,  Greenwich,  by  Messrs.  l'\iller,  Hors*^y. 
Sons  &  Cassell ;  on  October  5th  an{l  following  day  at  Aintree. 
near  Liverpool,  by  Messrs.  Abrani  &  Mitchell:  and  on  Octobcj 
6th.  at  Templeborough  Stores,  Tinslcy.  Sheffield,  by  Messrs. 
Eadon  &  Lockwood.     (See  our  advertisement  pages.) 

On  September  21st.  at  119-121,  Newington  Causeway,  Assets 
Auctions  Co..  Ltd.,  will  sell  the  remaining  stock  of  an  elec- 
trical goods  factor.    (See  our  advertisement  pages.) 


Official  Provincial  Tour  of  H.M.  Senior  Trade  Commis- 
sioner in  South  Africa.— Mr.  VV.  G.  Wickham,  His 
Majesty's  Senior  Trade  Commissioner  in  South  Africa,  is 
engaged  on  an  official  tour  of  this  country  for  the  purpose  of 
discussing  with  firms  the  possibUities  and  conditions  of  United 
Ivingdoni  trade  with  the  Union  of  South  .Africa.  The  first 
part  of  his  tour  includes  the  following  towns  : —  Leicecter, 
on  September  19th  to  21st,  Nottingham  on  September  22nd  to 
23rd,  Shefiield  on  28th  to  30th,  Leeds  on  October  3rd  to  5th, 
Bradford  on  Octol)er  6th  to  11th.  Firms  in  these  centres 
desiring  to  interview  Mr.  Wickham  should  communicate 
immediately  with  the  Secretary  of  their  local  Chamber  of 
Commerce.  .Arrangements  to  visit  other  industrial  centres  will 
be  made  and  notified  in  due  course. 

A  "  Mazda  "    Window  Display. — We  have  received  from 

the  British  Thomson-Houston  Co..  Ltd..  77.  Upper  Thames 
Street,  E.C.  4,  oarticulars  of  a  "  window  display  "  which 
they  offer  on  loan  to  a  limited  number  of  contractors  and 
dealers.     The  accompanying  illustration  indicates  the  nature 


^""y  K  '^     , 

r 

|^H|V    _W1 

^"wBh 

Wmm^: 

1^* 

^BFl'? 

l^^fa 

mMi     y%jMKM:\ 

l^^!'^ 

v'Hfifl^^!]^^ 

==}£  «revY<;f.  r.-i 

WP^MHAM  --^----^^.^ 

,-,  --    — - 

1  , 

of  the  exhibit,  which  includes  a  variety  of  items  capable  of 
arrangement  in  many  dillereut  ways;  the  display  can  be 
installed  in  a  few  minutes,  and  the  window  need  not  be 
cleared  for  its  reception.  The  colour  scheme  has  been  care- 
fully chosen,  with  Wedgewood  blue  and  orange  chrome  pre- 
dominating, and  the  design  is  calculated  to  ai'rest  the  atten- 
tion of  those  who  pass  by  the  window.  The  displays  are 
lent  for  a  fortnight  to  dealers  who  stock  Mazda  lamps. 

New  Krupp  Group. — Westphalian  newspapers,  says  the 
Berlin  correspondent  of  the  Exchange  Telegraph  Co., 
report  that  the  new  trust  formed  by  Krupp's,  the  General  Elec- 
tricity Co..  the  Rhenish  Metal  Works  and  the  Wolff 
Co.,  has  flurther  big  plans,  which  include  the  absorp- 
tion of  four  new  coal  and  engineering  concerns,  thus  making 
the  trust  equal  in  magnitude  to  the  Stinnes'  electro-mining 
concern. 

.After  the  war  the  Rhenish  Co.  had  less  success  than 
Krupp's  in  adapting  itself  to  peace  production,  with  the  ex- 
ception of  the  locomotive  branch,  in  which  it  again  became 
a  competitor  of  Krupp's.  It  now  employs  17.0tX)  men.  The 
General  Electricity  Co.  is  also  producing  steam  as  well 
as  electrical  locomotives,  and  it  recently  acquired  an  interest 
in  the  Linke-Hoffmann  Works,  of  Breslau,  one  of  the  greatest 
of  German  locomotive  concerns.  More  than  half  of  Germany's 
locomotive  production  is  concentrated  in  the  new  Krupp 
group. — r!)ui;iC!cr. 

Lead. — In  their  report,  dated  September  IDth,  Messrs. 
James  Forster  &  Co.  state  : — Board  of  Trade  returns  for  .\ugust 
are  as  follows: — Imports.  10,845  tons;  exports.  1,982  tons; 
leaving  for  homo  consumption,  8,863  tons.  In  addition  to  this, 
stocks  in  public  warehouses  have  decreased  by  871  tons  to 
11. .51-5  tons,  which  would  suggest  a  total  home  consumption  of 
0,734  tons  on  the  month.  Now  that  the  consideiable  arrivals 
of  lead  at  the  end  of  last  month  and  the  first  few  days  of  this 
have  been  disposed  of.  there  is  again  a  periodical  shortage  of 
prompt  lead,  and  premiums  are  being  offered  for  immediate 
delivery.  This  position  should  be  only  temporary,  however, 
sufficient  supplies  arriving  in  the  near  future  to  fill  all  present 
requirements. 
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A  Floating  F.xhibition. — According  to  present  plans  a 
■pecially  designed  ExhibitioD  Ship  under  the  title  of  '  British 
Industry,  "  wili  set  sail  from  the  Thames  in  the  summer  ol 
19"i3,  for  the  chief  ports  of  the  world.  She  will  proceed  Ui 
South  America,  South  Africa,  .Austraha,  New  Zealand,  and 
Hong-Kong,  via  Japan,  returning  l>y  the  Straits  Settlemeute, 
India,  and  the  Mediterranean.  During  a  voyage  of  18  months' 
duration,  a  distance  of  -ISjUOO  iriiles  will  be  covered,  and 
34  important  trade  centres  visited.  The  lime  table  allows  for  a 
stay  of  from  a  week  to  a  fortnight  at  each  place,  showing  a 
total  of  346  days  during  which  the  Exhibition  will  be  open. 

This  British  Trade  Ship  will  be  specially  constructed  for  the 
purposes  of  an  exhibition,  and  every  detail  of  her  equipment, 
from  the  engines  to  the  fittings  and  furniture,  will  itself  be 
an  exhibit  of  British  workmanship  at  its  best.  She  will 
be  as  large  as  a  tirst-class  Uner,  having  a  gros.s  tonnage  of 
20,(K)0  tons,  and  in  hex  internal  arrangements  will  differ  from 
any  ship  that  has  ever  been  floated.  There  will  be  eight! 
decks,  four  of  which  will  be  devoted  to  the  exhibition  proper. 
On  the  other  decks,  besides  the  numerous  cabins  set  apart 
for  the  trade  representatives  who  will  undertake  the  journey, 
there  will  be  a  large  reception  hall,  offices,  an  inquiry  bureau, 
a  bank,  an  insurance  office,  interpreters'  offices,  telephone 
exchange,  writing  rooms,  cloak  rooms,  and  a  restaurant  capable 
of  seating  and  dining  500  persons.  A  reception  and  ball  room 
with  domed  roof  extends  nearly  the  whole  length  of  the. 
boat  deck.  A  kinema,  which  can  be  used  for  exhibition  pur- 
pose, and  for  showing  proces.ses  of  manufacture,  is  installed 
at  one  end.  At  the  after  end  is  a  verandah  cafe.  On  the 
shelter,  bridge,  and  promenade  decks  are  committee  and 
private  reception  rooms,  a  spacious  library,  writing  room,  and 
smoking  room. 

Tlie  .ship  is  to  be  specially  built  to  the  order  of  a  company 
styled  the  British  Trade  Ship,  Ltd.,  with  registered  offices 
at  1'2.  Grosvenor  Garden.^,  S.W.  1.  The  ventme  is  likely  to  be 
of  great  benefit  to  the  export  trade  of  the  British  Empire,  and 
should  make  a  strong  appeal  to  our  merchants  and  manu- 
facturers. 

Swedish  Telephone  Business  Abroad. — Speaking  at  the 
special  meeting  held  in  Stockholm  recently  of  the  shareholders 
in  the  AUmanna  Industrie  Aktiebolag  H.T.  Cedergren,  when 
it  was  decided  to  amalgamate  with  the  L.M.  Ericsson  Co., 
Mr.  Winerantz,  one  of  the  directors,  is  reported  to  have  stated 
that  the  agreement  with  the  Polish  Government  had  been 
approved  by  the  latter  in  principle,  and  there  was  great  proba- 
bility of  good  results  being  achieved.  As  to  the  orders  ex- 
pected from  Spain,  the  director  mentioned  that  the  company's 
representative  m  that  country  had  reported  that  the  exchange 
in  Barcelona  would  be  ready  for  conversion  to  the  automatic 
.lystem  in  December,  and  the  telephone  directors  intended 
to  entrust  the  work  to  the  Swedish  company.  Concerning  the 
Enghsh  company,  the  director  stated  that  it  earned  profits 
amovmting  to  £13,000  in  the  whole  of  last  year,  whereas  the 
profits  realised  by  the  company  in  the  first  half  of  1921  reached 
£49,000.  The  Mexican  subsidiary  possessed  very  favourable 
prospects  on  account  of  the  increase  in  the  subscription 
rates.  At  present  the  Stockholm  company  had  orders  on 
hand  for  13,000,000  kr.,  and  the  turnover  for  the  year  was 
•xpected  to  be  18,000,000  kr..  or  the  largest  figures  yet  attained 
in  any  single  year. 

Our  Foreign  Trade. — August  figures.  The  following  were 
the  values  of  imports  and  exports  of  electrical  goods  an<l 
machinery    during   August,  1921  :  — 

August,     Inc.  or  dec.  8  months,  1921. 
J  921.  Inc.  or  dec. 

£  £  £  . 

Imports. 
Electrical    goods.   Ac.         91,972  -55,872  +560,924 

Machinery       676,400        -1,414,812         -4.468,002 

Exports. 
Electrical    goods.    Ac.       875,920  -12,210  -f-2,60o.810 

Machinery       5,1.52,7a5  -377,992        +15,70(;.l-25 

Re-exports. 
Electrical  goods        ...         11.825  -863  -f 80,146 

Machinery        185,527  -f  17.687  -182.476 

Swiss  Imports. — The  Expert  Commission  for  the  restric- 
tion of  imports  has  resolved  to  recommend  the  Federal 
Council  to  impose  limitations  on  a  further  number  of  articles, 
including  electrical  apparatus. 

The  Entz  I^lectric  Transmission. — In  our  issue  of  Decem- 
ber 26th,  1919,  we  published  a  description  by  Mr.  1<\  H. 
Hutton  of  the  Entz  electric  transmission  system  used  in 
the  Owen  magnetic  car.  We  now  learn  that  arrangements 
have  been  made  to  produce  in  this  country  two  models  of 
cars  built  on  this  sy.stcm.  Known  as  the  "  Magnetic  "  cars, 
they  will  coh.sist  of  a  four-cylinder  i5.9-h.p.  and  an  oight- 
cylinder-in-line  model  of  3<(/.50  h.p.,  the  bore  and  stroke  in 
each  case  being  ^fl  by  1.30  mm.  Features  of  the  specification 
are  eingle-.sleeve  valves.  Zenith  c.irburetter,  and  M-I)  mag- 
neto, while  in  addition  to  two  mechanical  brakes  on  the  back 
wheels,  a  two-step  electrical  brake  is  incorporated  with  the 
transmis.'rion.  Tlie  "  Magnetic  "  cars  are  being  made  by  the 
Magnetic  Car  Co..  under  licence  from  the  Magnetic  Trans- 
mission Co.,  which  owns  the  British  patent  rights  for  the 
Entz  system.  The  new  cars  will  lie  entirely  of  British  con- 
•truction.  It  is  said  that  they  will  be  ready  for  exhibition 
at  the  forthcoming  Olympia  Show. 


Applications  for  British  Trade  Marks. — Appended  is  a 
summary  of  the  recent  applications  for  British  irade-marks 
in  respect  of  goods  and  productions  connected  with  the  elec 
trical  trades  and  industries:  — 

Eureka.  iNo.  414,491.  Class  3. — Electric  voltmeters  and 
ammeters,  fitted  electrical  switchboards  for  use  on  motor 
vehicles,  and  for  the  like  purpose,  iic. — Joseph  Tomey  and 
Sons,  Ltd.,  Manor  Glass  NSoiKs,  Catherine  Street,  Aston,  Bir- 
mmgham.     April  2ist,  1921. 

Duplex.  jSo.  416,248.  Class  10.  Mechanical  and  electrical 
clocks. — Gent  i  Co.,  Faraday  Works,  St.  Saviour's  Koad 
East,  Deicester.    June  Sth,  1921. 

Rellex.  iSo.  416,249.  Class  10.  Mechanical  and  electrical 
clocks.  Gent  &  Lio.,  Faraday  \\'orks,  Catherine  Street  East, 
Leicester.    June  8th,  1921. 

Isega.  No.  410,500.  Class  4.  Carbons  for  electrical  pur- 
poses.— Eugen  Conradty,  trading  as  C.  Conradty,  9,  Spilter- 
torgrabe,  Auremburg,  Germany.     December  8th,  1920. 

Snow.  No.  411,936.  Class  6.  Electrically-operated  griud- 
mg  machines  for  millstones. — K.  G.  Haskins  Co.,  27,  South 
J-)espiaiues  Street,   Chicago,  U.S..\.     January  26th,   1921. 

Dictograph  {lettering  and  design).  No.  409,941.  Class  8. 
Telephone  instruments  and  apparatus. — Dictograph  Tele- 
■phones,  1-td.,  Dictograph  House,  Denman  Street,  London, 
S.E.I.     October  23rd,  1920. 

Gramag.  No.  412,527.  Class  6.  Permanent  magnets,  be- 
ing parts  of  machines  other  than  agricultural  or  horticultural 
machines. — Edward  A.  Graham,  St.  Andrew's  Works,  Crofton 
Park  Road,  London,  S.E.4.     February  15th,  1921. 

Clem.  No.  414,337.  Class  13.  Electric  filament  lamps.— 
Midget  Lamp  Co.,  Ltd.,  2,  Bothwell  Street,  London,  W.6. 
April  14th,  1921. 

Greenbat.  No.  414,226.  Class  22.  Electric  trucks.— 'W. 
Goodyear  &  Sons,  Ltd.,  Churchfield  Street,  Dudley.  April 
12th,  1921. 

Kaleaner.  No.  413,329.  Class  60.  Impregnated  electric 
insulating  tape. — Callender's  Cable  and  Construction  Co., 
Ltd.,  Hamilton  House,  Victoria  Embankment,  London,  E.C. 
April  Uth,  1921. 

Pensor.  No.  414,915.  Class  13.  Incandescent  electric 
lamps  (ordinary). — ^Alfred  N.  Greening,  15,  Clifford's  Inn, 
London,  E.C.4.,  May  5th,  1921. 

Fire. — The  British  and  Allied  Electrical  Agency,  Ltd., 
state  that  their  business  is  not  interfered  with  by  the  fiie 
which  occurred  at  their  address  in  Charterhouse  Street,  iii.C., 
their  offices  being  left  untouched. 

Electrically^heated  Incubators. — With  reference  to  th« 
note  in  our  issue  of  September  2nd,  regarding  the  equipment 
of  incubators  and  brooders  with  electric  heating  devices  in 
-America,  Messrs.  .Automatic  &  Electric  Furnaces,  Ltd.,  inform 
us  that  for  some  considerable  time  they  have  been  equipping 
these  devices  in  England  with  heating  elements  and  their 
Wild-Barfield  automatic  temperatiu'e  regulator.  With  this 
device  they  can  regulate  the  temperature  to  within  half  a 
degi-ee  either  way. 

German  Export  Prices. — The  German  Foreign  (Export) 
Trade  Control  Department  points  out  that  the  recent  further 
depreciation  of  the  mark  has  led  to  the  conditions  that  inland 
prices  are  frequently  lower  than  the  world  market  pricos. 
This  difference  naturally  is  an  incentive  to  increased  exports. 
Wliile  larger  exports  are  desirable  just  now  at  a  time  of  un- 
favourable activity,  the  Department  says  that  sales  at  prices 
far  lower  than  world  market  quotations  operate  prejudicially 
on  themaiket  situation  abroad  and  on  the  relation  with  foreign 
countries.  The  proof  of  this  is  afforded  by  the  large  increases 
in  Customs  duties  which  have  been  made  in  the  meantime. 
German  exporters  must,  therefore,  it  is  said,  endeavour  to 
follow  the  fluctuations  in  prices,  and  with  a  falling  mark 
demand  higher  prices  or  sell  in  foreign  currency  at  the 
outset.  As,  however,  a  number  of  merchant  firms,  in  the 
effort  to  take  advantage  of  the  present  situation  for  them- 
.selves,  do  not  follow  this  system,  electrical  manufacturers  have 
expressed  a  wish  for  greater  protection  against  these  condi- 
tions, especially  producers  of  electrical  conductors,  in  which  a 
keen  price  contest  is  proceeding  between  various  groups  in  the 
home  market,  and  makers  of  piimary  batteries.  Under  the 
circumstances,  it  is  suggested  by  makers  that  works'  delivery 
certificates,  which  show  sale  prices  and  destination  of  export 
orders,  should  be  reintroduced,  as  these  would  doubtless 
largely  put  an  end  to  cheap  exports. 

Germany's  Trade. — The  September  report  of  the  Prussian 
Ministry  of  Ti-adc  states  that  the  manufacturing  boom  is  con- 
tinuing in  almost  all  branches  of  production,  says  the  Evening 
Nfivs.  .Mthougb  home  prices  continued  to  rise  in  August  the 
fall  in  mark  exchange  attracted  large  foreign  orders,  and  home 
buying  was  also  extremely  active.  The  iron  industry  has 
abimdant  orders  for  months  to  mme,  and  the  Rhenish-West- 
phalian  iron  and  steel  concerns  arc  refusing  to  take  any  fur- 
ther orders  for  fulfilment  this  year.  The  buying  public  is 
actuated  by  the  belief  that  the  impending  taxes  will  further 
rai.se  prices,  and  is  therefore  in  a  hurry  to  lay  in  supplies. 
Home  business  in  th(!  engineering  industry  is  good  only  in 
some  branches,  but  export  orders  are  increasmg.  Tue  im- 
provement in  the  electrical  branches  continues,  and  there  is  a 
good  demand  for  motors  and  installation  Hiaterial,  but  the 
cable  branch  is  depressed. 
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Copper  and  Lead   Prices. — Messrs.  F.  Smith  &  Co.,  and 

Messi's.    .James    &    ShakosiHjare  report  September  14th  : — No 
change    in   last    week's  quotations. 

Musical  Advertising. — After  music  in  education  at  tlie 
B.A.  meeting,  music  in  advertising.  The  St.  Helena  Cable 
and  Rubber  Co.,  Ltd.,  has  just  published,  in  connection  with 
its  band  tiros,  "  Tlio  Driver's  liosary,"  four  verses  set  to 
music.  As  a  new  departure  in  advertising  \vc  think  it  worthy 
of  ini-iusion   in   our   "  Business  Notes." 

Rumanian  Samples  Fair. — The  Rumanian  Legation 
fitiitcs  that  the  opening  of  the  Samples  Fair  and  Exhibition  at 
Bukarest.  which  was  to  have  taken  place  on  September  l'2th. 
has  been  postponed  until  September  16th. — Renter. 

Transmission  at  a  Million  Volts. — According  to  a  Reuter 
dispatch,  the  American  General  Electric  Co.  reports  that  on 
September  13fh  for  the  first  time  in  history  it  "  generated 
aJid  ti'ansmitted  an  excess  of  a  million  volts  pressure  by  a 
transformer  equipment  designed  along  standard  lines  with 
current  at  60  cycles  per  .second."  "  The  physical  laws  apply- 
ing to  the  behaviour  of  high  voltages,"  it  continues,  "  were 
found  to  hold  good  at  this  enormous  pressure.  It  was  found 
possible  to  confine  and  send  the  current  over  the  wires  with- 
out prohibitive  waste  due  to  leakage  into  the  air.  The  test 
has  confirmed  the  belief  that  it  i.s  commercially  feasible  to 
use  a  considerably  higher  voltage  in  the  transmission  of  power, 
and  indicates  an  extent  of  long-di.stance  transmission  beyond 
the  limits  hitheiio  believed  to  be  possible." 

Dransfield's  Special  Voltmeter. — Referring  to  the  note  on 
page  317  of  our  issue  of  September  '2nd,  describing  "  Drans- 
field's Special  Voltmeter,"  Messrs.  Perranti,  Ltd..  inform  us 
that  they  hold  the  selling  rights  of  this  instniment.  and  send 
us  a  copy  of  their  List  Ga2(X),  which  illustrates  and  describes 
the  instrnment. 


LIGHTING    AND    POWER    NOTES. 


Australia. — SiDNEY. — The  report  of  Mr.  Justice  Wade,  who 
was  given  a  Royal  Commission  to  inquire  concerning  the 
cost  of  producing  electric  light  and  power  within  the 
City  of  Sydney  is  available.  His  Honour  states  that  the  City 
Council  claimed  that  the  cost  of  generating  and  supplying 
electricity  had  increased  since  1915  by  .676'2d.  per  kWh.  Each 
increase  of  one  one-tenth  of  a  penny  per  unit  means  i'40,000; 
consequently,  in  money  terms,  the  claim,  if  granted,  would 
provide  additional  revenue  of  ii210,UU0.  Worked  out  in 
pence,  representing  the  cost  per  unit,  the  production  price 
in  1915  was  1.1760d.,  and  in  1921  1.8522d. 

Figures  produced  on  behalf  of  the  Electric  Light  Corpor- 
ation showed  substantial  increases  under  the  same  three 
heads,  and  his  Honour  accepted  the  first  two  as  fair  and 
reasonable.  The  first  two  showed  an  increase  in  the  six  years 
of  .4104d.  per  unit. 

His  Honour  therefore  declares  an  increase  to  the  City 
Council  in  production  cost  of  five-tenths  of  a  penny  per  unit, 
representing  an  additional  charge  to  the  consumer  of  J62OO,0OO; 
and  to  the  Light  Corporation  of  four-tentlis  of  a  penny,  repre- 
senting a  further  charge  on  the  consumer  of  ill. CIS.  "  The 
additional  revenue,"  he  says.  "  is  sufficient  to  enable  each  of 
these  bodies  to  meet  the  increased  cost  of  production,  also 
to  m.aintain  their  undertakings  in  a  sound  financial  position, 
and  present  a  surplus  finally  in  excess  of  what  is  necessary 
to  meet  liberally  their  present  obligations." — Daily  Telegraph. 
(Sydney). 

Aylesbury. — Loan.— On  September  1st,  Col.  E.  T.  Ekin, 
on  behalf  of  the  Electricity  Commissioners,  held  an  inquiry 
into  the  application  of  the  Town  Council  for  sanction  to 
borrow  £'2ifi3'2  for  electricity  extensions.  The  town  clerk 
reviewed  the  financial  position  of  the  undertaking,  and  stated 
that  the  present  loan  would  be  spent  upon  plant  of  the 
capacity  of  1, 300  kW.  The  present  capacity  of  the  works 
was  1,40(1  kW,  while  the  connections  amount<-d  to  840  kW, 
with  a  prospect  of  an  immediate  additional  20(1  kW.  Mr. 
H,  P.  Bartlctt  opposed  the  Council's  application  ;  he  said  that 
the  undertaking  was  constantly  making  demands  upon  the 
rates,  and  the  prices  charged  for  energy  were  too  low.  The 
In.spector  pointed  out  that  postponement  wns  impossible  if 
the  jilant  was  to  be  inst.illed  in  time  to  meet  the  1923  demand. 
The  result  of  the  inquiry  will  be  made  known  in  due  course. 

Ashington, — Pitrijc  LTGHTiNO.^The  Urban  District  Council 
has  ent'Ored  into  an  agreement  with  an  electric  lighting  com- 
p.iny  for  the  lighting  of  the  district,  for  a  period  of  ten 
years,  at  a  cost  of  £7.040.  The  scheme  provides  for  703  laniiis 
which  it  is  considered  will  meet  adequately  the  requirements 
of   the  district. 

Birkenhead TiO.^N  Sanxtionkd.— The  Electricity  Commit- 
tee has  received  the  .sanction  of  the  Electricity  Commissioners 
to  borrow  i!  15,000  for  mains  and  ,£5,000  for  services. 

Bishop's  Castle.— PniOK  Incukasj.;.- The  Town  Council  has 
consented  to  the  Electric  Tiight  Co.  increasing  its  charge  for 
electricity  from  9d.  to  Is.  per  unit,  for  a  peiiod  of  six  months. 


Barrow.— Full  Time  Resumed.— The  Electricity  Committee 
recently  reported  to  the  Town  Council,  that  an  mterview 
had  been  given  to  a  deputation  from  the  local  branch  of  the 
Electrical  Trades  Union,  with  reference  to  the  working  of 
short  time,  and  it  had  been  resolved  that  the  working  of  full 
time  be  resumed  as  from  September  11th,  in  view  of  the 
fuller  use  of  electricity  by  consumers  in  autumn  and  winter, 
and  the  necessity  for  efficiency  at  the  works. 

Bradford.— Price  Revisics.— Mr,  Thomas  Roles,  the 
city  electrical  engineer,  has  written  us  with  reference  to  a 
number  of  "  alarmist  "  reports  as  to  the  financial  position  of 
his  department  which  have  recently  appeared  in  the  lay  Pre8«. 
The  rumours  arose  out  of  a  reoommeuaatiou  that  the  chargea 
to  power  consumers  should  be  revised.  Mr.  Roles  states  that 
a  considerable  number  of  these  consumers  have  not  yet  paid 
50  per  cent,  above  the  pre-war  rates,  and,  prior  to  the  last 
increase,  not  more  than  Sii  per  cent.  Long-hour  consumers, 
however,  have  been  called  upon  to  pay  lUO  per  cent,  increase 
or  more,  and  it  was  accordmgly  recommended  that  all  con- 
sumers, as  nearly  as  possible,  should  be  charged  on  a  basis  of 
75  per  cent,  above  the  1914  rates.  It  will  thus  be  seen  that  no 
attempt  to  enforce  exorbitant  charges  is  being  made,  as  has 
been  suggested  by  the  newspapers  referred  to  above.  The 
new  maximum  charge  will  only  be  3id.  per  unit.  In  a  state- 
ment to  the  Council,  the  Chairman  of  the  Electricity  Com- 
mittee admits  that  a  loss  was  incurred  during  the  coal  strike, 
but  the  statement  that  the  deficiency  amounts  to  thirty  or 
forty  thousand  pounds  is  absurd. 

Motor-hiking  Charges. — The  Master  Bootmakers'  and  Re- 
pairers' Association  is  to  send  a  deputation  to  the  Corporation, 
with  a  request  for  a  reduction  in  huring  charges  for  motors  for 
boot  repairing  work.  It  was  stated  that  when  the  matter 
was  raised  early  in  the  year  the  association  w'as  told  that  the 
question  would  receive  favourable  consideration  so  soon  as  the 
cost  of  motors  and  renewal  parts  came  down,  and  the  associ- 
ation contends  that  the  cost  of  such  parts,  owing  to  a  re- 
duction of  the  price  of  materials  and  in  engineering  wages, 
is  now  about  half  what  it  was  at  the  beginning  of  the  year. 
In  view  of  an  expected  increase  in  charges  for  power,  it  is  also 
contended  that  the  matter  depends  on  the  cost  of  motor 
parts  and  not  on  cost  of  electricity  production,  and  therefore 
the  reduction  should  be  made. 

Continental. — France. — Bouches-du-Rhone,  the  Department 
of  tVance  in  which  the  town  of  Marseilles  is  situated,  pro- 
poses to  undertake  in  the  near  future  a  number  of  costly 
public  works.  His  Majesty's  Consul-General  at  Marseilles 
(Mr.  E.  Vicars,  C.B.E.)  has  summarised  for  the  information 
of  the  Department  of  Overseas  Trade,  an  account  of  these 
works  given  by  the  chief  engineer  of  the  department. 

The  first  scheme  will  involve  the  construction  of  a  small 
dam  on  the  Durance,  from  which  the  water,  calculated  at 
an  average  volume  of  150  cu.  ft.  per  second  during  the  six 
months  of  high  water,  although  considerably  less  during  the 
remainder  of  the  year,  will  be  defiected  to  a  power-station 
at  Movrargues,  where  it  is  estimated  that  an  average  of 
32,000  kW  will  be  generated.  After  leaving  this  station  that 
water  will  be  carried  by  a  canal  to  a  second  one,  situated  at 
St.  Christophe,  also  with  a  capacity  of  32.000  kW  in  normal 
conditions.  The  power  generated  at  the  Meyrargues  station 
will  be  utilised  for  pumping  water  to  the  arid  plain  of  the 
Crau,  and  for  drawing  oil'  the  salt  water  from  the  adjoining 
Plain  of  Camargue.  The  St.  Christophe  power  station  will, 
on  the  other  hand,  be  used  to  supply  electricity  to  Marseilles 
and  the  Department  of  the  Bouchos-du-Rhone  for  various 
public  services,  any  surplus  available  when  these  needs  are 
satisfied  to  be  placed  at  the  disposal  of  electric  light  and 
power  companies.  It  is  estimated  that  the  power  generated  at 
these  two  .stations  on  the  Durance  will  be  cheaper  than  that 
produced  by  the  private  electric  companies  of  the  district. 

A  second  scheme  projected  includes  the  electrification  of 
the  Departmental  light  railways,  and  the  construction  of 
new  lines. 

The  third  .scheme  is  for  the  construction  of  waterworks  at 
Fontaine  I'Eveque  (Var). 

The  cost  of  those  schemes  is  estimated  as  follows.— 

Power  stations  on  the  Durance  and  laying  of  irancs. 

power-lines  •  16t\000.000. 

Works  on  Crau  and  Camargue  36,000,(X)0. 
Extension  and  electrification  of  departmental 

railways  RO.0OO,(KX>. 

Fontaine  I'Eveque  Waterworks  '240,000,000. 


Total      5-21, 000,000. 

These  ambitious  projects  have  not  passed  beyond  the  pre- 
liminary stages,  but  now  tliat  the  department  ha-'s  taken 
them  up  and  given  tliom  publicity,  it  may  be  assumed  that  it 
is  intended  to  carry  them  into  effect  with  as  little  delay  as 
possible. 

Germany.— Owing  to  a  strike  of  the  employes  of  the  munici- 
pal electricity  and  tramway  deparfments  Berlin  was  deprived 
of  lighting,  power,  and  transport  on  September  12th.  Tho 
trouble  was  due  to  a  rearrangement  of  the  salaries  of  a  numl>er 
of  higher-grade  employes.  Tt  was  later  announced  that  the 
strike  was  settled  on  the  following  day. 
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Chipping  Norton. — Ikquiky.— The  Electricity  CommiB- 
sioners  recently  lioKi  an  inquiry  into  the  application  of  the 
Chipping  Norton  Kloctric  Supply  Co.  for  permission  to  increase 
its  maximum  charges  for  electricity  to  Is.  3d.  per  unit  for 
lighting  and  to  7d.  per  unit  for  power.  The  managing  director 
of  the  company  said  that  the  cost  per  unit  sold  had  risen 
from  1.9d.  in  1914  to  9.2d.  in  19-21.  The  Inspector  asked  if 
the  latter  figure  was  justified;  was  there  any  reason  to 
suppose  that  the  cost  in  19iL  would  be  50  per  cent,  above  that 
of  1920?  The  managing  director  said  there  was,  and  also 
thought  that  to  give  the  shareholders  a  fair  return  the  price 
should  be  Is.  5d.  a  unit.  On  behalf  of  a  number  of  con- 
sumers, Mr.  T.  H.  Pettipher  asked  for  a  six  months'  adjourn- 
ment; he  said  that  the  company's  application  was  based 
entirely  on  this  year's  figures,  rendered  abnormal  by  the  coal 
strike. 

Coleraine  (Co.  Derhv).— Water  Power  Co.\cessio.\. — At  a 
recent  meeting  of  the  Urban  Council,  it  was  intimated 
that  the  Honourable  Irish  Society  had  consented  to  lease  the 
water  power  at  the  Salmon  Leap  on  the  Baun,  near  Coleraine, 
to  the  Council,  at  a  nominal  rent,  for  the  purpose  of  generat- 
ing electricity  for  the  district. 

Dover. — Barrack  Lighting.— The  Town  Council  has  ar- 
ranged with  the  War  Ofiice  to  supply  electricity  to  the 
Western  Heights  Barracks,  which  have  hitherto  been  lighted 
by  gas. 

Electricity  District. — Mid-La.ncashibe.— .\fter  discussing 
the  future  supply  of  electricity  in  Mid-Lancashire  for  1« 
months,  last  week's  Conference  of  Local  Authorities  was 
unable  to  devise  a  scheme  satisfactory  to  all  parties,  and  the 
conference  has  been  adjourned  sine  die.  The  Electricity  Com- 
missioners have  now  asked  for  schemes  to  be  prepared.  It 
is  not  clear  what  will  be  the  next  step  taken,  whether  local 
authorities  will  decide  to  act  together  or  in  part,  or  whether 
the  Commissioners  will  come  forward  and  submit  a  scheme  of 
their  own. 

Glasgow. — Power  in  Docks.— .At  the  Prince's  Dock  power 
station,  progress  is  being  made  with  the  replacing  of  steam- 
driven  pumps  by  direct-coupled  turbine  pumps.  The  trans- 
former house  is  erected,  and  one  electric  turbine  pump  is 
already  in  operation.  .At  Plantation  Quay  the  steam-driven 
plant  for  pumping  out  dry  docks  is  being  replaced  by  elec- 
trically-driven pumps.  A  rotary  converter  has  been  installed 
for  the  supply  of  electric  power  and  lighting  on  board  vessels 
in  the  graving  docks. 

Halifax. — Extensio.ns. — By  taking  in  hand  immediately 
schemes  which  had  not  been  intended  to  be  touched  for 
some  time  to  come,  the  Corporation  Unemployment  Committee 
hopes  to  provide  work  for  about  600  men.  The  schemes  con- 
cerned involve  electricity  and  tramway  work  as  well  as 
work  in  the  gas  department,  sewerage,  and  road  widening. 
The  work  is  to  be  carried  on  through  the  Borough  Engineer's 
office. 

India. — Ootacamund. — A  meeting  was  recently  held  at  the 
Municipal  Office  to  consider  the  scheme  put  up  by  Mr.  H.  P. 
Gibbs  for  introducing  electric  power  in  advance  of  the  Kunda 
scheme  which  has  been  held  up  owing  to  the  state  of  the 
financial  market.  When  the  big  scheme  is  carried  out,  power 
from  it  will  be  connected  up  with  the  distribution  mains  in 
Ootacamund,  and  the  temporary  plant  dismantled.  The 
majority  of  the  municipal  councillors  of  Ootacamund  ure 
reported  to  be  strongly  in  favour  of  this  scheme.  The  tem- 
porary plant  will  be  steam-driven,  for  which  the  Municipal 
Council  is  in  a  position  to  command  an  abundant  supply  of 
fuel.  Mr.  Gibbs,  on  behalf  of  the  Tata  Engineering  Co., 
inspected  the  Ootacamund  area  last  year  and  worked  out 
the  preliminary  details. 

The  work  is  estimated  to  cost  approximately  Rs.  3,00,000. 
The  temporary  plant  will  bo  put  down  by  the  Nilgiri  Power 
Syndicate  (which  is  about  to  be  formed)  consisting  of  Messrs.  T. 
Stanes  &  Co.,  Coimbatore,  Messrs.  Tata  &  Sons,  Ltd.,  of 
Bombay,  Mr.  G.  Laird,  manager  for  India  of  the  Metropolitan- 
Vickera  Co.,  I.ondon,  Mr.  C.  Chetty,  a  prominent  Indian 
gentleman  of  Coimbatore  ,and  Mr.  H.  P.  Giljbs.  The  syndi- 
cate will  carry  on  and  complete  all  investigations  and  designs 
in  connectiop  with  the  Kunda  project,  and  wlien  the  Nilgiri 
Power  Co.  is  floated,  the  conces.sion  will  be  transferred  to 
that  company.  The  temporary  plant  will  be  erected  in  18 
months.— Indian  Textile  Journal. 

Ilkley. — Govf.rnmkxt  Plant.— .\  four-day  trial  run  was 
made  by  the  plant  recently  purcha.sed  from  the  Government. 
This  is  a  ITOkW  "  Phoenix  "  generator  direct  coupled  to  a 
22.5-h.p.  "  Garrett  "  superheated  steam  engine  with  condenser. 
The  plant  was  unused,  having  been  made  for  an  aeroplane 
factory  but  never  installed. 

Keighley.— Loan  Sanctioned.— The  Electricity  Commis- 
eioners  have  sanctioned  the  borrowing  by  the  Corporation  of 
£27,374,  for  electricity  purposes.  This  "is  onlv  part  of  the 
amount  applied  for,  the  balance  of  f 26,252  being  held  over 
for  further  information. 

Market  Drayton — Public  Lighting.— The  Urban  District 
Council  has  accepted  the  t/^iider  of  the  Electric  Light  Co.  for 
the  lighting  of  65  or  more  lamps  during  the  period  October 


ist  next  to  April  30th,  1922,  from  sunset  to  10  p.m.,  at 
j£4  10s.  per  lamp,  subject  to  a  reduction  in  the  event  of  a 
fall  in  the  cost  of  coal,  &c. 

Manchester. — Barton  St.\tion.— The  new  Barton  power 
station  is  going  to  be  an  expensive  project.  Two  years  ago 
±'1,810,500  was  considered  necessary  for  its  construction, 
whereas  now,  the  Electricity  Committee  is  asking  for  power 
to  borrow  an  extra  sum  of  ±'1,460,743  to  complete  the  scheme, 
thus  bringing  up  the  total  to  ±3, 277, '213.  The  Finance  Com- 
mittee states  that  no  charge  will  fall  upon  the  revenues  of 
the  undertaking  until  such  time  as  the  generating  station 
becomes  revenue  producing. 

There  was  considerable  criticism  of  this  proposal  at  a  meet-: 
ing  of  the  City  Council  last  week.  Councillor  Judson  said 
they  were  told  the  scheme  would  cost  two  million  pounds,  and 
now  it  was  to  cost  another  million  and  a  half.  Someone  had 
blundered.  Sir  Edward  Holt  said  the  scheme  should  be  put 
back  for  six  months,  in  view  of  falhng  prices.  .\ld.  Dagnall, 
chairman  of  the  Electricity  Committee,  stated  that  two  mil- 
lion pounds  had  already  been  spent,  and  it  was  not  business 
to  let  that  capital  stand  idle  for  another  six  months.  .\ld. 
West  denied  any  blundering  in  the  estimates,  and  said  that 
no  engineer  in  1919  could  correctly  estimate  the  prices  that 
would  rule  in  1921.  The  Council  agreed  to  the  borrowing 
of  the  amount. 

Melbourne  (Derbyshire). — Street  Lighting.— The  Urban 
District  Council  has  accepted  the  tender  of  the  Electric 
Light  Co.,  for  street  lighting  at  ±3  lis.  per  lamp,  for  four 
300-watt  lamps,  and  ±'1  9s.  3d.  each  for  63  ordinary  lamps. 

Monaghan. — Street  Lighting. — ^The  Monaghan  Ligtiting 
Co.  recently  offered  to  light  the  town  with  60  lamps  at  lOJd. 
per  unit,  and  desired  a  guarantee  that  the  Council  viould 
continue  to  take  the  light  for  seven  years.  To  this  the 
Council  replied  that  it  could  only  guarantee  to  take  energy 
for  two  years,  as  it  would  go  out  of  office  in  1923.  The  com- 
pany has  replied  that  it  can  make  no  departure  from  its 
original  proposal. 

Motherwell. — Price  Reduction. — The  Town  Council  has  de- 
cided to  reduce  the  price  of  electricity  for  public  lighting  in 
the  Wishaw  area  from  5d.  to  3^d.  per  unit. 

Nottingham.— Sub-station  Site.— Tlie  difficulty  of  obtain- 
ing a  site  for  the  proposed  sub-station  in  the  Meadows  district 
has  been  surmounted  by  taking  over  a  piece  of  land  at  Bruce 
Grove,  from  the  Public  Libraries  Committee. 

Nelson. — Price  Increase. — The  Town  Council  has  increased 
the  charges  for  electricity  for  lighting  by  id.  per  kWh.  and 
for  power,  by  id. 

Northwich. — District  Extension. — The  Electric  Supply  Go. 
has  intimated  to  the  Urban  District  Council  its  intention  lu 
apply  to  the  Commissioners  for  a  special  order  extending 
its  district.  The  clerk  has  been  instructed  to  report  fully 
upon  the  matter  to  the  General  Purposes  Committee. 

Newport. — Lcjan. — The  Corporation  is  applying  for  sanction 
to  borrow  ±1,000  for  the  purchase  of  land  for  the  extension 
of  the  East  power  station. 

Oldham. — No  Price  Incrkase.— Owing  to  the  depressed 
state  of  industry,  the  Electiicity  Committee  has  decided  noi. 
to  increase  the  charges  for  electricity  as  proposed. 

Perth. — Extensions  .\ppkoved. — Tlie  Electricity  Commis- 
sioners have  consented  to  'the  extension  of  the  generating 
plant  at  the  electricity  station,  at  a  cost  of  ±15,(XX). 

Peterborough. — Year's  Working.— Tlie  19'20-21  accounts  of 
the  city's  electricity  undertaking  (engineer  :  Mr.  H.  A.  Nevill) 
record  a  total  income  of  ±'25,452,  as  against  ±18,382  in  the 
previous  vear.  Working  expenses  totalled  ±22,057.  as  against 
±13.185,  leaving  a  gross  profit  of  ±3.395  (±5.197).  Tlie  net 
result  was  a  loss  of  ±3,580;  there  was  a  deficit  of  ±688  in 
the  preceding  vear.  The  number  of  units  sold  rose  from 
1,113,005  to  1,280,563. 

Redditch. — Year's  Working. — The  accounts  of  the  Council'H 
electricity  undertaking  (engineer :  Mr.  R.  N.  Mayne)  for 
the  year  ended  March  31  st  last,  show  a  total  revenue  of  ±34,638 
as  compared  willi  ±.'il,]52  in  1919-1920.  Expenditure  an 
revenue  account  totalled  ±28.980,  as  against  ±22.796,  leaving 
a  gross  balance  of  ±5,6.58  (±8,350).  The  net  result,  after 
payment  of  all  capital  charges,  was  a  deficit  of  ±1,'203,  but 
this  was  covered  by  a  balance  of  ±13,169  brought  forward, 
and  ±11,966  was  carried  forward  to  the  next  account.  The 
preceding  year's  net  result  was  a  profit  of  ±2,427.  The 
number  of  units  .sold  fell  from  2.702.033  to  2,574,378. 

Price  Increase. — As  from  October  l.st,  the  charges  for 
electricity  will  be  increased  as  follows  :  Lighting  :  factories. 
7d.  per  unit,  theatres,  &c.,  6d.,  and  ordinary  consumers,  8d. 
Power,  cooking,  and  heating,  2}d.  per  unit,  subject  to  decrease 
or  increase  with  fluctuations  in  the  price  of  coal. 

Southport. — Extension  of  Supply.- The  chairman  of  the 
Electricity  Committee  states  that  it  is  hoped  to  have  the 
whole  of  the  township  of  Ainsdale  electrically  lighted  for  the 
winter.  It  is  hoped  that  the  cables  will  be  laid  and  the  sub- 
stations completed  by  the  end  of  the  month.  Tlie  work  is 
being  so  carried  out  that  should  the  Corporation  at  any  time 
decide  to  take  over  the  lighting  of  Birkdale,  that  business 
will  be  facilitated. 
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South  Shields. — Price  Reduction.— In  view  of  the  electri- 
city undertaking  having  shown  a  profit  o£  £16,4^*!  during  the 
past  year,  the  I'own  Uouncil  has  agreed  to  a  i'2i  per  cent, 
reduction  ot  charges. 

Stafford. — New  Scale  of  Charges.— The  Town  Council 
adopted  on  September  6th  a  new'  .scale  of  tarifts  for  the  Cor- 
poration electricity  undertaking,  with  the  object  of  popular- 
ising the  use  of  electricity.  The  consulting  engineer,  Mr. 
Arthur  KUis,  of  Carditf,  in  a  report  pointed  out  that  the  Cor- 
poration was  committed  to  a  very  heavy  additional  capital  ex- 
penditure, which  it  desired  should  become  remunerative,  and 
the  undertaking  self-supixjrting,  at  the  earliest  possible  date. 
The  present  system  of  charging,  he  ob.served,  was  altogether 
inconsistent  and,  in  his  opmion,  there  w-as  no  justification 
whatsoever  for  its  existence  at  all,  it  w'as  not  fixed  upon  any 
businesslike  basis.  The  scale  adopted  by  the  Council  provides 
for  a  fiat  rate  of  yd.  per  kWh.  consumed  in  the  case  of 
private  residences — the  minimum  quarterly  payment  to  be 
7s.  6d.,  or  alternatively  at  the  request  of  the  consumer  15  per 
cent,  of  the  rateable  value  of  the  premises  suppUed,  and  in 
addition  'Id.  per  kWh.  consumed.  In  the  case  ot  hotels,  shops, 
offices,  and  other  business  premises,  a  fiat  rate  of  8d.  per 
kWh.  consumed  is  to  be  charged — the  minimum  quarterly 
payment  to  be  13s.  4d.,  or  alternatively  at  the  request  of  the 
consumer  A''2  lUs.  per  kW  per  quarter  of  maximum  demand, 
and  in  addition  'M.  per  unit  consumed.  The  Electricity 
Committee  proposed  to  charge  8d.  per  kWh.  for  lighting 
with  a  minimum  quarterly  payment  of  7s.  6d.  in  the  case 
of  churches,  but  after  discussion  the  Council  agreed  to  fix 
the  rate  at  4d.  per  kWh.  consumed,  the  same  as  for  places  of 
amusement.  The  rate  for  d.o.  power  supplies  was  fixed  at  £'i 
per  kW  per  quarter  of  maximum  demand,  and  in  addition 
Id.  per  unit  consumed;  for  l.p.  a.c.  power  supplies  £2  per  kV.^ 
per  quarter  of  maximum  demand,  and  in  addition  Id.  per  unit 
consumed.  In  the  case  of  factory  and  workshop  lighting 
where  the  plant  is  electrically  driven  the  consumer  win  be 
allowed  to  use  7J  per  cent,  of  the  total  power  consumption 
for  fighting  at  power  rates. 

Swansea. — Year's  Working. — The  borough  treasurer's  ab- 
stract of  accounts  ot  the  electricity  undertaking  for  the  year 
ended  March  yist.  together  with  the  report  of  the  electrical 
engineer  (Mr.  J.  W.  Burr),  shows  that  the  net  income  was 
^lUb.db'i,  as  compared  with  i;77,329  for  the  previous  year,  and 
the  w-orking  expenditure  £80,199,  or  75.tj2  per  cent,  ot  the 
income,  as  against  i;.56,190,  or  7'2.b6  per  cent,  for  the  previous 
year.  The  gross  profit  amounted  to  ±"io,S63,  or  'J4.38  per  cent. 
of  income,  as  against  ±'H,139  or  '27.34  per  cent,  for  the  pre- 
vious year;  loan  charges  were  £'21,987,  or  '20.73  per  cent.,  as 
against  ±'16.733,  or  '21.64  per  cent,  for  the  previous  year,  leav- 
ing a  net  profit  of  £3,876,  or  3.65  per  cent,  of  mcome,  as 
against  £4,406,  or  5.70  per  cent.,  the  previous  year.  The 
gross  profit  still  represents  over  si.x  per  cent,  upon  the 
gross  capital  outlay,  which  the  borougn  treasurer  thought 
was  very  satisfactory.  The  net  expenditure  upon  capital 
account  during  the  year  was  £39, 1'25,  bringing  the  total 
expended  up  to  £364,316  (excluding  stock  issue  expenses). 
The  total  amount  paid  to  date  into  the  Reserve  Fund,  inclu- 
ding interest,  amounts  to  £'29,389,  of  which  £'25,052  has 
been  expended  upon  works  which  otherwise  would  have 
involved  loans.  The  balance  at  the  end  of  the  year  was 
£4.003. 

The  engineer's  report  on  the  20th  year  ot  working,  states, 
that  the  output  of  electrical  energy  from  the  works  shows  an 
■increase  of  approximately  9  per, cent.,  as  compared  with  the 
previous  year.  The  overall  price  per  ton  for  coal  for  the  year 
ended  March  last  was  £1  19s.  7d..  as  against  £1  10s.  3d.  for 
the  previous  year.  An  analysis  ot  the  working  costs  per  unit 
for  the  year  compared  with  the  previous  year  shows  :  0.69a.  per 
kWh  for  coal,  as  against  0.52d. ;  oil  waste,  water,  and  stores, 
0.05d.,  as  against  O.Old. ;  wages,  0.30d.,  as- against  0.21d. ;  re- 
pairs and  maintenance,  O.jld.,  as  against  0.26d. ;  rent,  rates, 
and  taxes,  O.lOd..  as  against  0.1'2d. ;  management  expenses  and 
miscellaneous,  0.14d.,  as  against  O.lOd.,  making  the  totals 
1.62d.,  as  against  1.2'2d.  The  number  of  consumers  connected 
to  the  mains  during  the  year  was  366.  The  highest  number 
connected  in  any  previous  year  was  261. 

Wrexham. — Price  Increase. — At  a  special  meeting  on 
September  6th  the  Town  Council  decided  to  abolish  the  2i  per 
cent,  discount,  and  to  add  5  per  cent,  to  the  existing  charges 
for  electricity.  It  is  hoped  that  by  this  means  the  loss  of 
£2,000  incurred  durijig  the  first  part  of  the  current  financial 
year  will  be  made  good. 

WaIton-on=Na2e. — \V\ter  Power. — ^The  District  Council  is 
considering  the  utilisation  of  an  old  mill  pond  for  the  genera- 
tion of  electricity. .  It  is  stated  that  it  would  be  possible  to 
produce  electricity  to  sell  at  '2d.  jier  kWh. 

York. — Bulk  Supplies. — .\s  a  consequence  of  the  special 
supply  rates  granted  by  the  Corporation  to  Messrs.  Rowntree 
and  Co.,  a  number  of  other  large  consumers  have  asked  for 
supplies  on  similar  terms.  'Hiis  h.Ts  led  the  Corporation  to 
consider  supplying  electricity  in  bulk.  The  North-Eastern 
Railway  Co.,  is  one  of  the  applicants.  The  company  already 
has  an  exteusivo  plant  of  its  own,  but  the  Yorkshire  Herald 
considers  it  possible  that  the  whole  of  the  company's  needs 
may  eventually  he  supplied  by  the  C<irporation  if  the  t-orras 
are  acceptable,  and  the  company's  own  plant  will  bo  shut 
down.  The  adoption  of  the  bulk  supply  scheme  would,  no 
doubt,  entail  considerable  plant  extensions. 


TRAMWAY    AND    RAILWAY    NOTES. 

Bradford Year's    Working.- The    report  of   the  general 

manager  ot  the  Corporation  tramways  (Mr.  R.  H.  Wilkmson) 
for  the  year  endea  March  31st  last,  shows  that  the  total 
revenue  was  £/IS,-339,  as  compared  with  £60£),9yi  in  19ly-'20. 
Working  expenses  amounted  to  £6.53,903,  as  against  £501.534, 
leavmg  a  gross  profit  of  £64.6^30  (£107,457).  Alter  payment 
of  all  capital  cliarges  a  net  loss  of  i;'2'2,'245  was  the  result,  in 
the  previous  year  the  sum  of  £S).{JW  was  contributed  to  the 
city  Lund  m  relief  of  rates,  ibe  number  ot  car  miles  run 
increased  from  5,648,370  to  6,347.404;  the  number  of  pas- 
sengers carried  rose  from  86.469,014  to  ti8.s65,5.57.  Ihe  adverse 
Imaiicial  result  is  attributed  by  the  manager  to  the  increased 
cost  ot  labour  and  materials,  and  also  to  the  institution  of  a 
holiday  scheme  for  the  men. 

Keco.nstruction  ok  Track. — The  Tramways  Committee  re- 
commends to  the  City  Council  that  reconstruction  of  the 
tramway  track  be  proceeded  with  on  the  Eccleshill  section, 
from  Idle  Road  to  the  terminus,  at  an  estimated  cost  of 
£16,6'23.  and  on  the  Wyke  section,  near  Udsal  Top,  at  an 
estimated  cost  of  £9,5'23.  The  Committee  asks  the  Council 
to  apply  for  power  to  borrow  so  much  of  these  sums  as  would 
properly  be  met  out  of  capital  account  having  regard  to  the 
time  which  has  elapsed  since  the  existing  track  was  laid. 

A  dispute  has  arisen  between  the  Tramways  Committee  and 
the  local  branch  of  the  United  Vehicle  Workers'  Union  in 
the  matter  of  the  recent  discharge  of  a  number  of  men  who 
were  taken  on  temporarily.  The  men  discharged  numbered 
85,  of  whom  '26  were  rem.stated;  19  obtained  other  work. 
The  Tramways  Committee,  on  being  approached  by  the  men's 
union,  offered  to  take  the  men  back  on  short  time  and  pay 
for  work  done,  but  the  union  declined  this,  though  it  agreed 
to  waive  the  guaranteed  48  hours'  week  in  the  case  of  these 
particular  men,  if  they  were  reinstated  on  a  '24  hours'  agree- 
ment subject  to  the  usual  service  conditions.  Ihe  Committee 
was  unable  to  promise  the  usual  conditions  ot  service,  with 
the  "  privileges  "  of  such  service,  and  said  that  their  em- 
ployment must  be  accepted  as  temporary. 

Continental Sweden.— The  Swedish  State  Railway  ad- 
ministration, referring  to  the  proposed  electrification  of  the 
railw-ay  between  Stockholm  and  Cothenborg,  states  that  the 
two  committees  which  are  engaged  on  the  exammation  of 
the  question  of  the  system  to  be  adopted  and  the  measures  to 
be  taken  to  prevent  disturbances  being  set  up  in  telegraph 
and  telephone  lines,  are  expected  to  complete  their  reports 
by  the  end  of  this  year,  when  it  will  be  possible  to  start  the 
work  of  conversion.  The  expenditure  on  the  whole  scheme, 
including  the  electric  locomotives,  has  been  considerably  re- 
duced, from  the  former  estimate  of  105,000,01.10  kr.  to  about 
65,000,000  kr.  As  the  value  of  the  steam  locomotives  which 
will  be  set  free  through  the  electrification  can  now  be 
reckoned  at  '22,500,000  kr.,  the  entire  cost  of  undertakmg  the 
work  will  be  onlv  42,500,000  kr.  As  a  consequence  the 
estmiate  of  '23,000,000  kr.  already  sanctioned  represents  shgntly 
over  one  half  of  the  total  calculated  outlay,  and  no  further 
grant  will  be  required  in  19'22  if  the  work  of  electrification  is 
started  during  that  year. 

Norway.— Included  in  the  recent  Norwegian  Budget  is  a 
sum  of  2,500,000  kr.  for  the  electrification  of  the  Ofoten  Rail- 
way. 

Darlington. — Accident.— An  electric  tramcar  and  a  motor 
wagon  were  proceeding  in  the  same  direction  in  Parkgate, 
last  week,  when  the  wagon,  overtaking  the  car.  drew  in  front 
too  suddenly,  and  the  tramcar  driver's  platform  was  smashed 
and  the  windows  of  the  car  broken.  No  personal  injury  re- 
sulted and  the  car  was  capable  of  returning  to  the  depot  under 
its  own  power. 

Glasgow. — Ticket  Economy.— In  a  letter  to  the  Daily  Mail 
it  is  pointed  out  that  the  Corporation  makes  a  yearly  profit  of 
over  £800  on  used  tramway  tickets.  Boxes  are  fixed  above 
the  footboard  into  which  passengers  drop  their  tickets  as  they 
alight.  It  is  an  otTence  to  throw  used  tramway  tickets  into 
the  street. 

tiosforth  Park. — Light  Railway.— .\t  a  meeting  of  the 
Newcastle-on-Tvne  City  Council  on  the  7th  inst.,  the  agree- 
ments with  the  High  Gosforth  Park  Co..  Ltd..  and  the  lyne- 
side  'Ti-amwnys  and  Tramroads  Co..  as  to  the  light  railway 
through  Gosforth  Park,  were  submitted. 

.•Md.  R.  Mayne.  in  moving  that  they  be  approved,  said 
under  the  agreement  with  the  Park  Co.  the  Corporation 
obtained  a  perpetual  easement  for  practically  li  miles  of 
double  track  through  the  park  without  any  capital  payment, 
and  also  a  right  to  lay  an  additional  '2(X)  yards  of  single-line 
siding.  The  method  of  construction  of  the  railway  was  sub- 
ject to  the  approval  of  the  company's  architects,  subject  to  a 
right  of  arbitration  in  case  of  difference.  In  return  the  Cor- 
poration would  pay  one-third  of  the  net  profits  upon  cars 
run  over  the  railway  after  deducting  all  capital  charges  and 
working  costs.  The  agreement  with  the  Tyneside  Tramways 
Co.  simply  carried  out  the  arrangement  already  approved. 
TTnder  it  the  Corporation  was  )irohibit<^d  from  extending  the 
light  railway  northward,  or  alongside  the  North  Road:  and 
the  Corporation  undertook,  if  the  Tv'neside  Co..  desired,  to 
put  in  two  junctions  between  the  Corporation  tramways  in 
Benton  Roa.l.  where  the  Tyneside  lines  crossed  the  road  and 
intersected  the  Corporation  tramways.  The  agreements  W€r« 
approved. 


380 


THE    ELECTRICAL    RE\1EW.  [Voi.  89.  No.  2,286,  septbmbeb  le,  i9ai. 


Java. — R.4ILWAX  Elkctrii'icatiox. — ^^The  authorities  of  the 
Dutch  East  Indies  Stale  Railways  have  decided  on  the  elec- 
trification of  the  Batavia-Welte\Teden  and  Buitenzorg-Tand- 
jong  J?riok  lines. 

London. — New  L.C.C.  Cars. — In  about  eight  weeks'  time 
deliveries  of  the  new  L.C.C.  tramcars,  12.5  of  which  were 
ordered  in  June,  will  begin,  says  the  Evening  \'eivs.  Thesy* 
will  have  naany  improvements  as  compared  with  the  present 
cars,  and  will  be  faster  than  any  of  the  present  tranlcars. 
There  will  be  seats  for  7S  passengers,  and  those  m  the  vesti- 
bule on  the  top  of  the  car  will  be  rearranged  to  give  more 
knee  room.  Greatly  improved  lighting  is  also  promised,  and 
the  ceihngs  upstairs  and  down  will  be  painted  white.  The 
new  cars  are  to  cost  approximately  £4.O0U  each. 

Tube  Bueakdown. — tour  trucks,  part  of  a  repair  train 
whose  crew  was  taking  up  the  under-river  line  of  the  City 
and  South  London  Railway  and  relaying  it  by  night,  became 
derailed  and  jammed  soon  after  2  a.m.  on  September  9th. 
One  of  the  trucks  sank  into  the  line  bed  and  could  not  be 
moved  for  some  time,  so  that  the  whole  of  the  under-river 
section  of  the  line  had  to  be  closed. 

On  October  9th  and  following  Sundays  it  is  intended  to 
reopen  all  stations  on  the  Underground  electric  railway  sys- 
tem for  the  whole  day  with  the  exception  of  Cannon  Street, 
Covent  Garden.  York  Road,  and  Aldwych  stations. 

Maidstone. — Year's  Working. — The  annual  report  of  the 
Light  Railways  Committee  for  the  year  ended  March  31st  last 
shows  that  the  total  revenue  of  the  tramways  was  £'25,478, 
and  working  expenses  £21,253.  leaving  a  gross  balance  of 
±'4,365.  The  pavment  of  capital  charges  resulted  in  a  net 
deficit   of  £123.  " 

Salford.— Strike.— On  Sunday  last,  at  midnight,  the  em- 
ployes of  the  Corporation  tramway  department  ceased  Work  as 
a  protest  against  the  secession  of  a  number  of  inspectors  and 
clerks  from  the  United  Vehicle  Workers'  Union.  As  a  relief 
measure  the  Corporation  has  started  running  charabancs. 

Southport.— Extexsiox  of  Time.— The  Minister  of  Trans- 
port has  extended  the  time  until  August.  1922.  of  the  South- 
port  Corporation  .'\ct,  1913,  for  the  completion  of  the  electrical 
equipment  for  the  working  of  trolley  \ehicles. 

York. — Short-time  Wages. — A  recent  decision  of  the  Tram- 
way Committee  not  to  accede  to  an  application  for  full  bonus 
for  tramway  employes  during  the  time  they  were  working 
short-time  owing  to  the  coal  strike,  has  been  reconsidered 
by  the  Traffic  Committee,  and  a  report  is  to  be  made. 


TELEGRAPH    AND    TELEPHONE    NOTES. 

China. — Telephone  Developments. — Extensive  telephone 
improvements  and  extensions,  embracing  both  long-distance 
and  local  services,  are  under  way  in  Kiangsu  Provmce,  but 
will  not  be  fully  completed  for  some  time.  It  is  planned  to 
connect  all  important  cities  in  the  Provmce  by  long-distance 
services.  Connections  between  Shanghai  and  Nanijing  will 
probably  be  completed  by  the  end  of  1921.  The  total  cost  of 
the  changes  now  being  ellected  in  the  Province  will  amount 
to  approximately  $I,OU0,UUU,  of  which  $425,090  will  be  ex- 
pended in  the  city  of  Nanking  in  a  complete  reorganisation 
of  the  local  system,  including  $100,000  for  new  buildings, 
$150,000  for  interior,  and  $150,000  for  exterior  equipment. 
It  is  understood  that  the  exterior  materials  are  being  pur- 
chased through  the  Sino-Japanese  Electric  Co.,  and  the  in- 
terior from  a  Chinese--\merican  company.  The  service 
between  Nanking  and  Pukow,  located  across  the  Yangtze 
river,  is  also  being  extended.  The  submarine  cable  with  only 
two  wires,  which  now  connects  these  two  cities,  wiu  be 
replaced  by  a  new  cable  providing  for  26  wires,  which  it  is 
thought  will  meet  all  requirements  at  present  and  in  the  near 
future. — Eastern  Engineerinj/. 

CzecbO' Slovakia. — Telephone  Extensions.— In  less  than 
two  years  the  telephone  lines  in  Czecho-Slovakia  have  been 
increased  by  6.250  miles. — The  Times. 

France. — Accident  at  Wireless  Station. — It  is  reported 
that  one  of  the  masts  of  the  La  Doua  wireless  station,  on  the 
outskirts  of  Lyons  collapsed  on  September  10th,  killing  one 
and   injuring  another  man. — lieuter'a   Trade  Service   (LyonsK 

Germany.  —  Wireless  Telephony.  —  According  to  the 
Deutsche  Allgemeine  Zeitung,  highly  successful  experiments 
in  wirele.^8  telephony  have  recently  been  carried  out  between 
Berlin  and  C<jpenhagen. — Reutcr's  Trade  Service   (Berlin). 

Greece. — New  '1Y;i.eoraph  Service.— Direct  telegraphic  com- 
munication between  Athens  and  Broussa  (in  Asia  Minor.  67 
miles  south-south-east  of  Constantinople)  has  been  established. 
says  the  Daily  Mail. 

Italy.— Wireless  Trleohaphy.— The  first  meeting  of  the 
Commission  recently  nominated  by  the  Associazione  Elettro- 
tecnica  Itahana  to  .'^tiidy  fju-stions  related  to  telegraphy,  tele- 
phony, and  radiotelegraphy  w.is  held  in  July,  when  the  use 
of  wireless  telegraphy  by  industrial  companies  possessing 
electric  plant  was  discus.sed  as  one  among  several  means  of 
extending  the  employment  of  wireless  telegraphy   generally. 


In  Italy  hitherto  wireless  telegraphy  has  been  limited  to  the 
naval  and  miUtary  services  and  to  a  few  shipping  concerns. 
To  carry  out  the  Association's  plans,  three  sub-committees 
have  been  appointed,  w'hose  duty  will  be  to  find  out  the 
machines  best  suited  for  wireless  purposes,  to  fix  standards 
for  the  various  parts,  to  ascertain  what  dielectric  rigidity  ia 
required,  to  settle  the  earth  insulations  of  dynamos  and  trans- 
formers, the  choice  of  a  direct-current  type  of  machine 
able  to  work  with  sudden  and  frequent  changes  of  load,  the 
tendency  of  short-circuiting  and  sparking  at  the  collector,  the 
insulation  of  conductors,  protection  against  lightning,  safe- 
guarding of  neighbouring  networks  against  disturbance,  &c. 
Also  an  attempt  will  be  made  to  induce  the  Uovern- 
meut  to  extend  the  teaching  of  wireless  telegraphy  m  all 
polytechnic  and  technical  schools,  to  appoint  those  litted  to 
grant  certificates,  and  what  prerogatives  these  will  confer  on 
the  recipients.  The  most  delicate  part  of  the  sub-committees' 
task  will  be  to  advise  on  the  steps  to  be  taken  to  induce  the 
State  to  reUnquish  its  monopoly  and  to  throw  open  unre- 
strictedly wireless  telegraphy  to  private  firms.  This  is  the 
only  course,  it  is  contended,  that  will  serve  for  the  proper 
development  of  wireless  telegraphy  in  Italy.  'I he  question, 
however,  bristles  with  so  many  difficulties  that  it  was  decided 
to  reserve  its  consideration  for  a  future  meeting,  when  absent 
members  of  the  Association  would  be  present. 

Press  Telegrams. — The  Postmaster-General  announces  that 
on  and  from  September  15th,  Press  telegrams  at  the  reduced 
rate  for  Italy  will  be  accepted  at  post  otfices,  on  the  usual 
conditions,  between  6  p.m.  and  12  noon. 

Telephone  Extensions.— The  Itahan  official  journal  has  pub- 
lished the  text  of  laws  providing  for  an  extraordinary  expendi- 
ture of  166.000,000  lire  for  the  improvement  of  the  telephone 
and  telegraph  networks. 

Russia. — New  Wireless  Station. — .\  large  wireless  tele- 
graph station  is  being  erected  near  Moscow,  says  the  Daily 
Mail,  the  purpose  of  the  Russian  People's  Commissariat  of 
Posts  and  Telegraphs  being  to  install  apparatus  that  will 
enable  Moscow  to  speak  simultaneously  to  every  place  on  the 
face  of  the  earth.  The  apparatus  is  being  made  in  tne  big 
radio  laboratory  and  works  at  Nijni-Novgorod,  under  the 
supervision  of  a  band  of  Russian  scientists.  During  Russia's 
recent  years  of  isolation  her  radio  progress  has  been  remark- 
able. Most  of  the  exfierts  are  not  Bolsheviks,  but  are  en- 
thusiasts for  research  and  eager  to  develop  the  possibiUties 
of  wireless.  Russia  is  covered  by  an  efficient  network  oi  597 
wireless  stations  (about  six  times  as  many  as  in  the  British 
Isles),  which  keep  Moscow  in  instantaneous  touch  with  what 
is  going  on  all  over  the  country  and  in  Siberia  and  Turkestan. 

The  Telephone  Service. — Storm  Damage. — During  the  night 
of  September  llth-12th  a  thunder  storm  did  considerable 
damage  to  the  telephone  system ;  over  2,500  lines  were 
"  down  "  in  London  alone,  and  to  add  to  the  trouble  a  water 
main  burst  at  Tottenham,  causing  some  damage  by  the  flood- 
ing of  cables. 

In  Tottenham  alone  178  subscribers'  lines  and  235  junctions 
were  out  of  operation.  By  Tuesday  evening,  however.  '.^,258 
lines  in   the  London   area  had  been  restored. 

Strenuous  efforts  are  being  made  by  the  Post  Office  to  com- 
plete the  system  of  underground  telephone  cables,  but  accord- 
ing to  the  Daily  Chronicle^  laying  an  underground  wire  iu 
towns  is  an  expensive  process.  Recently,  in  London,  one 
1.000  ft.  long  was  laid  to  relieve  the  Avenue  Exchange,  and 
it  cost  over  £3,000. 

Revenue. — Statistics  published  in  the  London  Gazette  show 
that  the  estimate  of  Post  Office  revenue  for  the  year  19'.iL-22 
was  £60,0(X).000.  while  five  months'  actual  business  had 
yielded  only  £lcS..5(Kl.0(X),  suggesting  at  this  rate  a  deficit  on 
"the  year  of  £15.600.000.  The  increase  during  the  five  months 
over  the  corresponding  period  of  last  y'ear  is  only  £2.50,000. 
The  figures  represent  revenue  paid  into  the  Exchequer,  but 
not  total  revenue.  One  important  point  is  that  there  has 
been  a  change  in  telephone  accounting,  whereby  accounts  are 
rendered  quarterly  instead  of  monthly.  The  figures,  thereiore, 
do  not  include  full  telephone  receipts,  which  will  be  given 
in  late  returns. — Daily  Telegraph. 


CONTRACTS    OPEN    AND    CLOSED. 

(The  diite  giren  in  pnreviheset  at  the  end  of  tlie  paragraph 
indicates  the  insue  of  the  ELECTRICAL  REVIEW  in  tehich  tht 
"  Official  Notice"  appeared.) 


OPEN. 


Argentina. — October  21st.  State  Railways.  Twelve 
months'  supply  of  electrical  stores." 

The  Commercial  Secretary  to  H.M.'s  Legation  at  Buenos 
Aires  .states  that  the  State  Railways  invite  tenders  to 
be  presented  early  in  November  for  one  year's  supply 
of  railway  .signal  material,  including  telephone  and  tele- 
graph materials,  &c.  Specifications,  tender  forms.  &c..  are 
expected  to  arrive  early  in  October,  and  will  be  available  in 
the  Inquiry  Room  of  the  Department  of  Overseas  Trade,  36, 
Old  Queen  Street.  Westminster,  S.W.l. 
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Australia. — Melbodrne.  Victorian  Government  Railways. 
October  '.iOth.  D.c.  arc  welding  plant  (Cont.  No.  34.377). 
Armature  banding  machine  with  electric  motor  and  starting 
gear  (Cont.  34,378). *Novembcr  2nd.  Electric  storage  battery 
pomplete  for  automatic  telephone  exchange  (Cont.  34,22U).* 

January  4th.  Victorian  Government  Kailways.  15U  electric 
train  stops  operated  by  a  single-phase  induction  motor.  One 
set  of  electric  pyrometer  equipment  for  measuring  tempera- 
tures of  350  to  2,000  degrees  Fahrenheit.— Keuter's  Trade  Ser- 
vice (Melbourne). 

Adelaide. — October  12th.  Postmaster-General's  Depart- 
ment.   2.750  yds.  telephone  cords,  120  hand  sets,  160  jacks.* 

Belfast.  —  September     19th.       Electricity      Department. 

B.h.p.  and  l.p.  switchgear  for  the  new  harbour  power  station. 
(See  this  issue.) 

Brighton. — September  iWth.  Board  of  Guardians.  Elec- 
trical fittings,  i!cc.,  for  three  months.  H.  Burfield,  Olerk, 
Prince's  Street. 

Bulgaria. — Sofia. — October  7th.  Department  of  Posts 
and  Telegraphs,  100,000  porcelain  insulators.* 

Eastbourne. — September  26th.  Electricity  Department. 
One  water-tube  boiler,  fan  and  chimney,  boiler-feed  pump  and 
piping;  one  2,500-kW  turbo-alternator  with  condensing  plant 
tnd  pipework.    (September  2nd.) 

Fort  William. — September  17th.  Electric  lighting  in  con- 
nection with  12  houses.  Particulars  from  Mr.  J.  G.  Falconer, 
architect,  Fort  William. 

Glasgow. — Tenders  for  lighting  Korth  Woodside  Road 
lodging  house  by  electricity  are  to  be  asked  for  by  the  Cor- 
poration. 

London. — Bermondsev. — September  23rd.  Board  of 
Guardians.  Six  months'  supply  of  electric  lamps.  Mr.  H. 
Eeeve,  clerk  to  the  Guardians,  283,  Tooley  Street,  S.E. 

Morocco. — September  19th.  Post  and  Telegraph  autho- 
rities at  Rabat,  86  tons  of  copper  wire  3  nam.  diameter. 

Nottingham. — October  21st.  Electricity  Department. 
Three  10,U00-kW  turbo-alternators  with  exciters,  condensers, 
auxihary  plant,  &c.  One  l,0(X)-kW  combined  turbo-generator- 
alternator  with  condenser,  auxiliary  plant,  &c.  Six  water-tube 
boilers  with  mechanical  stokers,  superheaters,  forced  draught 
fans,  &c.     (See  tlus  issue.) 

New  Zealand. — Welli.ngton. — November  29th.  Public 
Works  Department,  Mangahao  electric  power  scheme  :  three 
water  wheels,  three  6,000-kVA  and  two  3,000-kVA  a.c. 
generators,  two  3-unit  excit-er  sets,  seven  4,000-kVA,  single- 
phase  transforaiers,  insulators,  hghtning  arresters,  switch- 
board, &c.* 

October  15th.  Corporation.  Two  water-tube  boilers  with 
feed-water  heaters,  supi.rheaters,  stokers.  &c. ;  one  5.(X(0-kW 
turbo-alternator  with  condensing  plant.     (Septiember  2nd.) 

Portsmouth, — September  21st.  Board  of  Guardians. 
Electrical  fittings,  for  three  months.  Mr.  E.  H.  Mitchell, 
clerk,   St.   Michael's  Eoad. 

South  Africa. — Johannesbdeg.  November  7th.  Rand 
Water  Board.  Two  350-kW  steam-driven  electrical  generating 
sets,  complete  with  sW'itchboards  and  all  accessories.* 

Uxbrldge. — Board  of  Guardians.  Tenders  for  converting 
the  electric  power  plant  at  the  Institution,  Hillingdon,  from 
100  V  d.c.  to  200  V  single-phase,  50  periods,  and  supplying 
machinery  for  same.     (September  9th.) 

Warrington. — September     27th.       Board     of     Guardians. 

Electrical  goods  for  three  months.  Mr.  A.  Bottomley,  Bewsey 
Chambers. 

Worksop. — Urban  District  Council  Eioctricity  Depart- 
ment. Supply  and  erection  of  an  overhead  transmission  line, 
complete  with  underground  connecting  cables,  distance 
ipprox.  2,200  yds.,  pressm-e  6,600  V.     (See  Uiis  issue.) 

•  A  copy  of  the  specification,  &c.,  can  be  consulted  at  the 
Department  of  Overseas  Trade,  35.  Old  Queen  Street,  S.W.  1. 


CLOSED. 

Barking. — Electricity  Committee: — 

Electric  light  installation.  New  School  Building,";,  £2(55.— Lund   Broi. 

Bradford. — Electricity  Committee.     Plant  at  Valley  Road 


Works 


Water  supply  pipes  for   No.   i   boiler   house. — St.inton    Ironworks  Co.,    LtH, 

Steel   piers  for  supporting  pipes  to  No.  9  and   No.   10  cooling   towers. — H. 
Bnrrett  &  Sons,  Ltd. 

Switchboard  for  No.  4  hoitrr  house  and  extension  to  switchboard  for  trans- 
former chamber. — Bertram   Thonlas. 

Electric  side-tipping   truck. — Klectromobiles,    Ltd. 
'Automatic   centrifugal   sump    pump.— Holden    &    Brook,   Ltd. 

Crewe. — Accepted : — 

Electric   light   installation.    Linden    Grange    and    Maternity    Home.    «150.— 
Carrington  &  Button. 

Darwen. — Corporation.     Accepted: — 

For   the    installation    of   telephones  connecting   the    various  department!.— 
Mr.  W.  V.  Fairhurst. 


Glasgow. — Corporation.     Recommended: — 

Electric  main  for  transformer  to  exhauster  botue  at  Proven  Gat   Works. — 

Callendcr's  Cable  Co.,  Ltd. 
Circulating  condensing  water  at   gas  workt   for  three   months. — McFarlan* 

Engineering  Co. 

Corporation.     Accepted: — 

Llectric  lighting  of  Mount  Blow  House  and  .\venue,  £173.— Johnitcn.  Park 
and  Co. 

Newcastle^on-Tyne City  Council. 

nt    for    tht    .Manors 


FORTHCOMING     EVENTS. 


Institution  of  Production  Engineers.- Saturday,  September  17tb.  At  the 
Institution  of  Mechanical  biiginei;r8,  Storey's  Gate,  S.W.  At  7  p.m. 
Paper  on  "  The  Manufacture  of   Ball  and   Roller  Bearings,"  by  Mr.  J.   D. 


Ideal  Homes  Exhibition.— iMonday,  September  Wth, 
A.  the  Kelvin  Hall,  Glasgow. 


.  Saturday,  October  8th. 


NOTES. 

stage  Lighting.— Science  has  already  done  much  in  the 
way  ot  stage  ellects;  however,  it  still  holds  m  reserve  wontiers 
even  more  startling  than  those  we  know  of.  On  September 
9th,  for  instance,  a  private  view  was  given  at  the  London 
Hippodrome  of  a  development  in  the  domain  of  electric  hght- 
ing  which,  granting  it  can  be  economically  applied,  should,  it  is 
claimed,  go  far  to  solve  the  problem  of  how  to  accomplish  an 
instantaneous  and  complete  change  from  one  scene  to  another. 
The  novelty  is  the  work  of  Adrian  Samoiloff,  a  young  Russian. 

The  illusions,  he  declares,  are  produced  by  the  use  of  light 
rays,  of  many  shades,  coming  from  all  parts  of  the  stage 
and  controlled  and  blended  by  a  tmy  instrument  invented 
by  himself.  The  device  is  to  become  a  standing  feature  at 
the  Hippodrome  in  "  The  Peep  Show,"  in  a  short  series  of 
scenes  to  be  called  "  The  Valley  of  Echoes."  The  public  will 
thus  be  enabled  to  judge  for  themselves  of  the  etfects  it  ia 
capable  of  accomplishing. 

Finsbury  Technical  College  Old  Students'  Association. — 

The  annual  general  meeting  of  the  above  association  was  held 
at  Finsbury  Technical  College  on  September  5th,  the  presi- 
dent, Professor  G.  T.  Morgan,  O.B.E.,  D.Sc,  F.R.S.,  occupying 
the  chair.  A  report  was  read  of  the  progress  made  since 
the  association  was  resuscitated  in  the  early  part  of  192ti, 
and  reference  was  made  to  the  great  success  of  the  dinner 
and  smoking  concert  held  last  season. 

The  fact  that  the  college  is  being  kept  open,  owing  in  no 
small  measure  to  the  efforts  of  old  students  of  the  college, 
■should  impress  on  all  old  students  the  necessity  of  the  associ- 
ation, and  should  ensure  a  steady  influx  of  new  members. 
Students  who  have  recently  completed  then:  course  will  be 
well  advised  to  apply  for  membership  at  onre  if  they  have 
not  already  done  so. 

The  annual  dinner  this  year  has  been  arranged  for  Saturday, 
November  12th,  and  the  smoking  concert  for  Friday,  January 
27th,  both  these  functions  beLug  held  at  the  newly  opened 
Engineers  Club.  The  first  number  of  a  BuUettn,  which  it 
is  proposed  to  issue  tiuarterly.  is  in  course  of  preparation 
and  all  old  students  are  roijuested  to  forward  immediately 
an  account  of  what  they  are  now  doing  for  inclusion  therein. 
Apphcation  forms  for  membership  and  all  particulars  of  the 
association  may  be  obtained  from  the  Hon.  Secretary,  Mr. 
H.  P.   Guy,  209,  Northumberland  Park,  Tottenham,  N.17. 

Educational. — Northampton  Polytechnic  Institdte.— For 
the  full-time  courses  in  engineering  and  technical  optics  a 
special  entrance  examination  is  to  be  held  at  the  end  of  Sep- 
tember. The  1921-22  session  opens  on  October  3rd  for  dav 
courses;  evening  classes  commenco  on  September  26th.  A 
volume  of  "  Announcements— Educational  and  Social  "  has 
been  issued,  and  this  gives  full  details  of  all  subjects  included 
in  the  nunierous  cour.ses  as  well  as  particulars  of  the  social 
and  recreative  side  of  the  Institution. 

The  Polytechnic,  Regent  Street.  \V.  1.— A  special  course  of 
lectures  on  "  Cost  Accounts  "  will  bo  delivered  by  Mr.  R.  G. 
fyegge  on  Fridays,  commencing  Sept^^mbor  30th.  Pull  par- 
ticulars are  given  in  our  advertisement  pages  to-day. 

M.\NCHESTEU  TJnivf.rsity.— Tlie  Faculty  ot  Technology  has 
issued  its  prospectus  for  session  1921-22.  Pull  details  as 
to  times  and  subjects  are  given  for  the  various  coiirses. 
These  courses  include  mechanical,  electrical,  and  municipal 
and  sanitarv  engineering,  and  manv  branches  of  applied 
chemistry.  Tlie  first  term  of  the  session  (Michaelmas)  opens 
on  October  Bth.  Other  particulars  given  are  scales  ot  tees 
and  general  information  regarding  graduation.  Ac. 

Battersea  Polytechnic  Institotk.— Tlie  next  session  com- 
mences for  day  courses  on  September  37th.  and  evening 
conrses  on  September  26tli  (enrolment  commences  September 
30th).  An  abridged  calendar  of  evening  classes  flan  b«  ob- 
tained gratis  on  application  to  the  principal.  -i   ;wo?vr!: 


382 


THE     ELECTRICAL     REVIEW.    [Vol.SO.    No.  2,286,  September  ir,,  1921. 


Appointment  Vacant. — Electrical  engineering  draughts- 
man (£'150  -r  war  bonus),  for  the  Metropolitan  Asylums 
Board. 

Fatality. — .An  inquiry  was  held  on  the  7th  inst.  into  the 
cause  of  the  death  of  i'rank  Edwai'd  Plum,  an  electrician  at 
Messrs.  Armstrong.  Whitworth  &  Co.'s  naval  yard  at  Walker- 
on-T)ne.  On  Sept<?mber  1st,  it  was  stated,  he  was  instructed 
to  cut  away  some  loose  cables  which  were  "  dead."  and  it 
was  while  doing  this  work  in  the  sub-station  that  he  was 
killed.  After  the  accident  it  was  found  that  there  were  pUer 
marks  on  a  live  conductor,  showing  that  deceased  had  at- 
tempted to  cut  it  in  error.  The  pressui-e  was  '255  volts.  Plum 
was  an  etScient  man  and  had  been  responsible  for  the  main- 
tenance of  all  the  electrically-driven  plant  at  the  south  end 
of  the  yard. 

New  X-ray  Process. — .\n  important  scientific  discovery 
will,  according  to  the  daily  Press,  be  disclosed  at  the  annual 
exhibition  of  the  Eoyal  Photographic  Society  this  month. 
The  discoverv  is  reported  to  be  the  outcome  of  researches 
carried  out  by  the  Society,  and  will,  it  is  claimed,  enable 
operators  to  take  a  photograph  of  the  object  showing,  not 
only  what  it  is,  but  also  "  its  exact  location,  depth,  and 
position."  It  is  also  said  that  the  new  process  will  consider- 
ably reduce  the  risk  of  X-ray  dermatitis.  Several  other  dis- 
coveries wOl  be  shown,  one  of  which  is  in  connection  with 
autochrome  photography,  making  it  possible  to  take  coloured 
pictures. 

Bread  Baking  by  Electricity. — The  loaves  which  won  the 
first  prize  for  white  bread  at  the  Armstrong  Gardens  Associ- 
ation's annual  show  at  Heatou,  Newcastle,  were  baked  in 
an  electric  oven.  The  prize-winner  was  Mrs.  J..  ,T.  Watson, 
who  used  the  oven  of  her  ordinary  electric  cooking  range 
to  bake  the  bread.  A  success  like  this  in  an  open  competition 
substantiates  the  claim  that  electricity  is  a  mo.^t  efficient 
method  of  cooking,  combined  with  absolute  ulcaiiliness  and 
economy. — Newcastle  Daily  Journal. 


INSTITUTION     NOTES. 


Institution  oj  Electrical  Engineers. — London  Students' 
Section. — With  the  return  to  more  normal  conditions 
the  Ix)ndon  Students'  Section  has  had  a  very  active 
session.  A  full  account  of  the  meetmgs,  visits,  and  social 
functions  is  detailed  in  the  committee's  report  for  the  19'20-21 
session  during  which  eleven  general  meetings  and  the  annual 
general  meeting  were  held  at  the  various  technical  colleges 
in  London.  The  average  attendance  was  39,  the  highest 
recorded  being  To.  The  opening  address  to  the  Section  was 
delivered  by  Mr.  C.  C.  Patterson.  O.B.E.,  and  by  invitation 
of  the  Graduates'  Association  of  the  Institution  of  Mechanical 
Engineers  a  joint  meeting  of  the  London  Students'  Section 
and  the  above  Association  was  held  on  Kovember  8th  at  the 
Institution  of  Mechanical  Engineers.  In  response  to  this, 
members  of  the  Graduates'  .-Association  were  invited  to  the 
I.E.E.  Students'  meeting  on  December  3rd.  During  the 
year  eleven  visits  were  paid  to  various  works,  and  five  social 
functions  were  held  dm-ing  the  session.  The  revival  of  the 
summer  tour  for  the  Section  was  greatly  appreciated  by 
students;  the  visit  to  Glasgow  was  arranged  for  the  week 
commencing  July  25th,  192U,  and  the  programme  included 
meetings,  visits,  ttc.  As  the  tour  to  the  Glasgow  district 
proved  a  great  success,  the  committee  decided  to  make  more 
ambitious  plans  for  this  summer.  Arrangements  for  a  tour 
in  Switzerland  are  now  practically  completed,  and  it  is 
expected  that  a  large  number  of  students  will  be  present. 

On  the  occasion  of  the  visit  to  the  works  of  Messrs.  Everett, 
Edgcumbe  &  Co.,  Ltd.,  on  February  11th,  1921,  Major  lidg- 
cumbe  very  kindly  offered  two  prizes  for  the  best  description 
of  the  works.  Tlie  first  prize,  value  M'i  2s.,  was  awarded  to 
Mr.  H.  S.  Petch,  and  the  second,' value  £1  Is.,  to  Mr.  F.  La 
L.  T.  Budgett. 

The  Council  is  to  make  a  (.'rant  to  the  London  Students' 
Section  to  cover  the  expenses  of  publishing  advanced  abstracts 
of  students'  papers  for  distribution  to  students  before  or  at 
the  iiicetings.  The  grant  will  cover  the  cx)st  of  producing 
about  twelve  such  abstracts  per  annum.  The  Students' 
Section  has  also  been  very  fortunate  in  having  several  of  its 
papers  published  in  the  B.E.A.M.A.   Journal. 

Faraday  Society. — A  general  discussion  .of  "  Catalysis, 
with  Special  Pieference  to  newer  'ITieories  of  Chemical  Action," 
will  be  held  on  September  28th  at  the  Institution  of  Electrical 
Engineers.  Tickets  of  admission  from  the  Secretary  of  the 
Faraday  Society,  10,  Essex  Street.  Ixindon.  W.0.2. 

Manchester  Association  of  Engineers. — The  Association 
has  ju.st  issued  a  booklet  .setting  forth  the  objects  of  the 
Student.s'  Section.  These  apf)ear  to  be  the  usual  aims  of  an 
engineering  soriety.  viz..  the  improvement  of  members'  pro- 
feasional  knowledgo  by  the  reading  and  discussion  of  papers 
on  subjects  connected  with  their  work. 

Wireless  Society. — The  Glasgow  and  District  Radio  Club, 
which  ia  affiliated  with  the  Wirelesa  Society  of  London,  held 
its  first  "  field  day  "  on  August  20th  in  Bellahouston  Park, 
Glasgow ;    it    was   a  great    success,    as  were  also    the    other 


meetings  which    were  held   during    the     past    session.    The 

1921-'22  -session  will  commence  with  the  annual  general  meet-       i 

ing  on  Si'ptember  'ibth.  I 

Birmingham    and    District    Electric    Club.— The  opening       ' 

meeting    of     the    winter    session    was    held    at    the    Grand       '. 
Hotel    on    September    10th.       .\     pajier     was    read     by    Mr. 
Xoruuiii   Deykiii  on   bis  recent  experiences  in  Canada.     Tne 
lecturer  gave   an   interesting   and   enjoyable   account  of  the 
many  cities,  towns,  and  natural  scenery  of  the  great  Dominion,       ' 
giving  much   information   about   Canadian  electrical  develop-       ! 
ment  and  practice.  i 

Institution  of   Production   Engineers. — A  general  meeting 
of  the  Institution   will  be  held  on  Saturday,  September  17th.        i 
at  the  Institution  of  Mechanical  Engineers    at  7  p.m.      Mr. 
J.  D.  Scaife  will  deliver  a  paper  on  "  The  Manufacture  of  Ball       I 
and  Roller  Bearings,"  illustrated  by  lantern  sUdes.  | 

National  Association  of  Supervising  Electricians. — On 
Tuesday  last  a  meeting  was  held  at  St.  Bride's  Institute,  at 
which  the  new  president.  Major  T.  Vincent  Smith,  M.C.,  de- 
livered his  inaugural  address. 


OUR     PERSONAL     COLUMN. 

T/ie  Editors  invite  electrical  engineers,  wliether  ooiinected  with  titt 
tecKnical  or  the  coinercial  aide  of  Vis  profession  and  industry, 
also  electric  traniway  and  railway  officials,  to  keep  readers  of  tht 
Electrical  Review  posted  ai,  to  tlieir  movemeTits. 

We  heartily  congratulate  Sir  Philip  Dawson,  M.P.,  on  the 
result  of  the  Lewisham  Parliamentary  election.  Sir  Philip 
received  9,427  votes,  the  other  candidates  following  with  8,580 
and  6, 'ill  votes  resiwctively. 

Mr.  J.  Y.  MACKiiHsiE.  A.M.I.E.E.,  resident  engineer  at  the 
Summer  Lane  power  station  of  the  Birmingham  Corporation 
Electric  Supply  Department,  is  leavmg  this  month  to  take  up 
an  important  electrical  appointment  in  Calcutta.  On  6th  inst. 
he  was  presented  with  a  canteen  cabinet  from  the  technical 
staff  by  the  chief  engineer,  Mr.  R.  A.  Chattock.  Mr. 
Mackersie  has  been  held  in  the  highest  esteem  during  the  past 
15  years  by  the  Birmiugham  staff,  a  large  number  of  whom 
assembled  to  wish  him  success  in  his  new  sphere  in  India. 

With  reference  to  our  note  of  last  week  jvitli  regard  to  his 
claim  against  the  Edinburgh  Corporation  for  loss  of  office  due 
to  the  amalgamation  of  Leith  with  Edinburgh,  Mr.  A.  Peden 
Rutherford  informs  us  that  no  award  has  yet  been  issued. 

Mr.  T.  Ij.  Rogers  has  recently  left  the  service  of  the  Enghsh 
Electric  Co.,  Ltd.  He  has  had  au  exceptionally  lengthy  con- 
nection with  the  electrical  industry.  He  joined  the  old  Anglo- 
American  Bru.sh  Electric  Light  Corporation  in  1883,  and  con 
tinued  the  connection  until  1908,  when,  on  the  advent  of  the 
tantalum  lamp,  he  joined  Messrs.  Siemens  Bros.  Dynamo 
Works,  Ltd..  which  was  taken  over  by  the  English  Electric 
Co.  in  March  last. 

Mr.  Geoffrey  C.  Jagger,  who  has  for  some  years  past  held 
the  post  of  chief  draughtsman  with  Medway's  Safety  Lift  Co., 
Ltd.,  has  joined  the  Titan  Lift  Co.,  Ltd.,  of  '20.  High  Holbom, 
W.C.  1,  as  chief  engineer. 

Mr.  R.  H.  Willis,  M.I.E.E.,  owing  to  illness  and  the  need 
of  a  long  rest,  has  resigned  his  position  as  manager  of  tlie 
Manchester  office  of  Messrs.  Crompton  &  Co.,  Ltd.  His  ad- 
dress is  24,  Darley  .Avenue,  West  Didsbury,  Manchester. 

Obituary. — Mr.  B.  Newgass. — The  death  took  place  on 
Thursday  last  week,  at  Prant,  Sussex,  of  Mr.  Benjamin 
Newgass,  aged  83,  of  Messrs.  B.  Newgass  &  Co.,  merchants. 
Gracechurch  Street.  He  was  a  director  of  the  Yorkshire  (West 
Riding)  Ti'amways  Co.,  Ltd.,  and  of  the  San  Luco  (Mexico) 
Tramways  and  various  other  companies. 

Sir  Salter  Pyne. — We"  regret  to  record  the  death,  which 
occurred  at  Exmouth  last  week  at  the  age  of  61  years,  of  Sir 
Salter  Pyne.  who  as  an  engineer  went  to  Afghanistan  in  1885 
and  took  up  au  appointment  at  Kabul  in  the  service  of  the 
Ameer.  The  Ameer  entrusted  to  Sir  Salter  very  extensive 
engineering  operations  and  indu.striiil  enterprises  for  the  good 
of  the  country,  and  the  deceased  gentleman  became  a  person- 
age of  great  importance  in  the  Ameer's  councils. 


NEW     COMPANIES     REGISTERED. 


Myriad   Display  Co.,   Ltd.    (176,630).— Private   company. 

ReuUtered  ScpWmbcr  6th.  Capital  £1,600  in  1,000  preference  shares  of  ti 
'acn  and  10,000  ordinary  shares  of  Is.  each.  To  acquire  and  turn  to  account 
certain  patents  for  improvements  in  lamp  shades,  particul.'irly  applicable  for 
advcrtisin>*  or  decorative  purposes,  and  to  adopt  an  agreement  with  W.  J. 
Raine.  The  subscribers  (each  with  one  share)  are  :  VV.  J.  Raine,  11,  Gerrard 
Street,  W.l,  artist;  T.  A.  C.  Eady,  3,  Heddcn  Street.  Regent  Street,  W.l, 
manufacturing  jeweller.  The  permanent  directors  are:  W.  J.  Raine,  T.  A.  C. 
Eady.  C.  H.  A.  Bdye  and  G.  F.  Joseph.  Registered  office:  11,  Gerrard  Street, 
W.l. 

British     Automatic     Telephone     Installation     Co.,     Ltd. 

1 176,(iOS).— Private  company.  Registerod  SepK-mher  3rd.  f.ipilal  £10,000  in 
£1  shares.  To  carry  on.  maintain,  and  work,  so  far  as  they  lawfully  can  or 
may.  private  or  other  telcphon«^.s  or  telegraphs,  &c.  The  permanent  directors 
are:  G.  W.  Tempest.  59,  Rugbv  Road,  Brighton  (managing  director);  G.  C 
Tideman.  30,  Trjllon  Road  West  Dulwich,  S.E.  (chairman);  J.  Hunter. 
Bethany,  Ballyholmo  Road,  Bangor,  Co.  Down;  A.  Channing,  21,  Vesey  Place. 
Kingstown,  Ireland.  Qualification,  «260.  Registered  ofBco  :  89.  Victoria 
Street,  S.W. 
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Meridian  Electric  Co.,  Ltd.   (11,856).— Private  company. 

Regislered  in  Edinburgh  Septi-mbir  6lh.  Capital.  £4,000  in  £1  shares  (S.SOO 
ordinary  and  100  deferred).  To  carry  on  the  business  of  electrical  engineers, 
factors,  sheet  ironworkers,  mechanical  and  (Jeneral  engineers,  iron  and  brass 
founders,  copper  and  tin  smiths,  plumbers,  millwrights,  &c.  The  first  dir.c 
tors  are::  G.  R.  Jamieson,  Richmond  House,  Bo'ness,  electrical  engineer; 
A.  Haggle,  183,  Meadowpark  Street,  Glasgow,  electrical  engineer.  Qualilic:)- 
lion,  100  shares.     Registered  office  :    29,    Renfrew   Street,   Glasgow. 

Clear  Hooters,  Ltd.  (176,641).— Private  company.  Regis- 
tered September  Clh.  Capital,  i'5,000  in  fl  shares  (3,000  participating  cumu- 
lative preference).  To  carry  on  the  business  of  manufacturers  of,  agents  (or, 
and  dealers  in  electric  motor  and  other  horns  and  hooters,  electrical,  mechani- 
cal  and  other  signalling  devices,  sparking  plugs,  and  general  motor  and 
other  accessories,  &c.  The  first  directors  are  :  W,  A.  Crosbie,  Abbey  Hotel, 
Malvern;  J.  H.  Mills,  The  Green,  Castle  Bromwich;  W.  J.  Spicer,  The 
Spinney,  Mount  Lane,  Monkspath,  Shirley,  Birmingham;  T.  S.  Rogers,  25, 
Edmund  Road,  Saltley,  Birmingham  (all  permanent).  Secretary  :  T.  S. 
Rogers.  Registered  office  ;  Hoot.rland,  Higligale  Square,  Camp  Hill,  Bir- 
mingham. 

Porttiani    Separators,    Ltd.    (176,698). — Private  company. 

Registered  September  8th.  Capital,  £5,000  in  5s.  shares.  To  acquire  and 
turn  to  account  any  invention  relating  to  the  use  and  application  of  steam 
separators  or  apparatus,  and  to  carry  on  the  business  of  mochanical,  electrical, 
motor  car,  textile  or  woodworking  engineers,  boiler  and  pipe  makers,  &c. 
The  subscribers  (each  with  one  share)  are  :  W.  L.  VVaite,  28,  VVallingtoid 
Avenue,  North  Kensington,  W.,  clerk;  A.  H.  Hawthorn.  4c,  Sutton  Dwellings, 
James  Street,  Bethnal  Green,  E.2,  clerk.  The  subscribers  are  to  appoint  the 
first  directors.  Qualification,  £1  share.  Remuneration  as  fixed  bv  the  com. 
pany.     Solicitors  :    Nicholson,    Graham    and   Jones,    24,   Coleman   Street,    E.C. 

Ricliard     Whiffen,     Ltd.     (176,605).— Private     company. 

Registered  September  2nd.  Capital,  £15,000  in  £1  shares.  To  take  over  the 
business  carried  on  by  R.  G.  Whiflen  and  R.  Attwater  at  Excelsior  Works, 
Carriage  Street,  Old  Tratlord,  Manchester,  as  Richard  Whiflen.  and  to  carry 
on  the  business  of  electric  insulation,  india-rubber,  asbestos,  gutta-percha,  flax, 
hose,  flax  an<5  cotton  belting,  and  ship  and  engineers'  stores  manufacturers, 
&c.  The  first  directors  are:  R.  G.  Whiflen,  186,  Stamford  Street,  Old  Tr:il- 
ford,  Manchester;  R.  .-Xttwatcr,  Carleton  House,  Lower  Bank  Road,  Fulwood, 
Preston  (both  permanent  governing  directors,  subject  to  holding  1,000  shares). 
Remuneration  of  R.  G,  Whiffen  as  governing  director  shall,  whilst  he  devotes 
the  whole  of  his  time  and  attention  to  the  company's  business,  be  £1,000  per 
annum,  or  50  per  cent,  of  the  net  profits,  whichever  is  greater.  Registered 
office:    Excelsior   Works,   Carriage  Street,    Old   Traflord,   Manchester, 
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Monometer  Manufacturing  Co.   (1918),   Ltd. — Particulars 

of  £8,000   debentures  authorised    September   30th.   1921;;    whole    amount   issued; 
charged   on  company's   property,  present  and   future,  including   uncalled   capit.Tl. 

Russels   (Manchester),   Ltd.— Particulars  of  ,£12,000   and 

of   £8,000  debentures    authorised    September    :«th,    1921;    whole   amount    issued; 
charged   on    the   company's   undertaking    and   property,   present    and    future,    in- 


uding 


ailed 


D.   Hulett  &   Co.,  Ltd.    (169,979).— Return  dated  August 

lllh.  1921.  Capital,  £5,000  in  £1  shares,  4,420  shares  taken  up,  £320  paid. 
£4.100  considered   as  paid.     Mortgages  and  charges,   nil. 

Tudor    Accumulator    Co.,    Ltd.    (54,080). — Return    dated 

July  21st,  1921.  Capital,  £100.000  in  £10  shares  (8,800  "  A  "  and  1,200  "  B  "I. 
All  shares  taken  up,  £29.000  paid  (being  £10  per  share  on  2.600  "  A  "  and 
£3  10s,  on  1,200  "A,")  £71,000  considered  as  paid  (being  £10  per  share  on 
1,200  "  B  "  and  5,000  "  A  "  and  £7  10s,  on  1,200  "  A.")  Mortgages  and 
chargM  :    Dav-to-day   bank  overdraft    not    exceeding  £50,000. 


CITY     NOTES. 


The    Brandenhurg  Carbid  und  Elektriei- 
German  tats    Werke   A.G.,   of'  Berlin,   reports   net 

Companie.s.  profits  of   807,000    marks    for   1920-21.    a.s 

against  3'25,00O  marks  in  the  precedinc 
year,  and  dividends  at  the  rate  of  10  and  7  per  cent,  in  the 
two  years  respectively. 

The  directors  of  the  FAektra  A.G.,  of  Dresden,  report  that 
a  further  improvement  in  the  working  results  of  the  supply 
works  and  tramways  in  which  the  company  is  interested  took 
place  in  19'20-21.  After  making  provision  for  depreciation,  tlie 
accounts  show  net  profits  of  72G,(KX)  iii:irks,  as  against  288,000 
marks  in  the  previous  year,  and  the  diividend  ri.'^s  from  5  per 
cent,  in  1919-20  to  6  per  cent,  last  year  on  a  larger  share 
capital. 

The  accounts  of  the  If  aria  Zahler  Wcrke  A.G..  of  Munich, 
makers  of  meters,  and  closely  associated  with  the  Swiss 
Brown,  Boveri  &  Co.,  show  net  profits  of  7,897.(X)0  marks  for 
1920-21,  as  compared  with  1.778.000  marks  in  the  preceding 
year.  It  is  proposed  to  pay  a  diviilond  .ind  honus  of  40  per 
cent,  on  share  capital  of  11,000,000  marks,  heing  the  same 
rate  as  in  1919-20,  on  capital  of  2,7.")O,00O  marks.  .The  report 
Btate8  that  exxeptional  profiEi  on  exchange  were  obtained  in 
the  export  business. 

The  report  of  the  SociVW  des  Ateliem  dr. 
French  CotistrKrlionx   FJrctriqucs    du   Nord    ei   dr 

Companies.  VKst  (.Teumnnt)  for  last  year  shows  a  net 
profit  of  4.619,012  fr.  Tt  is  proposeil  to  dis- 
tribute this  as  follows  :  5  per  cent.  (2.30,572  fr.)  to  legal  reserve, 
153.846  fr.  to  the  directors.  923,078  fr.  to  the  preference  share- 
holders, 3,,300.0,30  fr,  to  the  ordinary  shareholders,  and  to 
carry  forward  12.386  fr.  The  directors  in  their  report  state 
that  the  ^orks  may  now  be  said  to  have  been  entirely  recon- 
stituted after  the  war,  and  that  the  productive  capacity  is 
greater  than  before  the  hostilHics,  So  far  they  have  not 
been  affected  by  the  industrial  crisis.  Although  the  orders 
on  hand  will  kecD   the  works   going   for   some   considersbU 


time,  a  slight  falling  off  in  new  demands  has,  however,  been 
experienced.  In  view  of  the  many  railway  electrification 
schemes  at  present  projected  in  France,  a  proposal  that  the 
concern  should  be  amalgamated  with  the  Societe  des  Forges 
et  Ateliers  de  la  Longueville  is  to  be  submitted  to  the  suare- 
boldexH. 

The  Compagnie  Contineniale  Edison,  of  Paris,  reports  a  loss 
of  65, .565  fr.  lor  the  last  financial  year,  reducing  the  credit 
balance  in  the  balance  sheet  to  60,505  fr. 

The  accounts  of  the  Compagnie  Francaine  des  Cables  Tele- 
graphiquea  for  1920  are  reported  to  show  net  profits  of 
10,991,000  fr..  as  compared  with  6,596.000  fr.  in  1919.  In  the 
latter  year  the  dividend  was  at  the  rate  of  28.63  fr.  per  ordinary 
share,  and  an  increase  is  expected  for  19'20. 


Stock  Exchange  Notices. — The  undermentioned  have  been 
ordered   to   be  ollicially   quoted  :  — 

Melbourne  Electric  Supply  Co.— £37,451  consolidated  ordi- 
nary stock  and  30,000  8  per  cent,  first  cumulative  preference 
shares  of  i'o  each,  fully  paid  (Nos.  1  to  10,000  and  80.001  to 
100,000.) 

Application  has  been  made  to  the  Committee  to  allow  the 
following  to  be  officially  quoted  :  — 

Pernambuco  Tramways  and  Power  Co.,  i'500,000  eight  per 
cent.  Prior  Lien  Debentures,  Nos.  1  to  5,000  of  ilOO  each 
(bearer). 

Dundee,   Broughty  Ferry  &  District  Tramway  Co.— The 

profit  for  the  year  ended  July  31st,  including  i':kl9  brouglit 
forward,  was  i6,6S'2,  less  interest  on  deCenture  stock  J£l,199. 
Dividend  on  ordinary  shares  at  the  rate  of  7  per  cent,  per 
annum,  less  tax,  to  reserve  £1,500.    Carry  forward  £474. 

Still  Engine  Co.,  Ltd. — According  to  the  Financier. 
the  balance  sheet  of  this  company  at  March  31st,  19'21, 
shows  issued  capital  of  i''2'20,OO0;  sundry  creditors  and  credit 
balances.  £1,209;  total,  £'2'21,209.  Credit:  Goodwill,  patents, 
and  other  assets  acquired.  £154,074;  plant  and  machinery. 
£10,102;  furniture,  £1,000;  stores,  £1,080;  experimental  and 
research  expenditure,  £'23,'251  ;  head  office  expenses,  after 
deducting  deposit  interest,  discount  on  Treasury  bills  and 
transfer  fees,  £6,469;  preliminary  and  formation  expenses. 
£3,126;  underwriting  commission,  £3,750;  sundry  debtors  and 
debit  balances,  £1,069;  IVeasury  bills,  at  cost.  £9,850;  cash  at 
banks  and  in  hand,  £7,438;  total.  £2'21,'209.  -Accoriling  to  the 
same  contemporary,  the  company  is  about  to  create  £75.000 
8  per  cent,  debentures,  redeemable  in  12  years  at  110  per  cent. 
Part  will  shortly  be  issued  to  shareholders  at  par. 

Austria. — The  report  of  the  .-l.E.G.  Union  Electrizitats 
Gesellschaft,  of  Vienna,  for  last  year  shows  a  profit  of  no 
less  than  13..540,000  kr.  us  compared  with  only  2,210,000  kr. 
in  the  preceding  12  months.  The  dividend  is  being  increased 
from  8  per  cent,  on  a  capital  of  •24,(.k;k).(iOO  kr.  to  12  per  cent. 
on  100,0(X).000  kr.  The  directors  also  propose  that  the  capital 
should  be  again  increased  to  225,000,000  kr. 

British  Aluminium  Co.,  Ltd. — .A  dividend  at  the  rate  of  .5 

per  cent,  per  annum,  less  tax,  on  ordinary  shares  for  the 
six  months  ended  June  30th. 

New  Issues. — Messrs.  hazard  have  purchased  debenture 
sttx'k  from  the  Newcastle-upon-Tyne  Electric  Supply  Co. 
(£63;^,109  4i  |-)er  cent,  first  mortgage  and  £100.000  5  per  cent. 
second),  and  are  offering  this  to  the  public  at  73. 

The  financial  Press  states  that  a  block  of  £130,000  5i  per 
cent,  debenture  stock  of  the  Yorkshire  Electric  Power  Co.  has 
just  been  privately  placed. 

Sir  W.  G.  Armstrong,  M'hitworth  &  Co.,  Ltd.— Interim 
dividend  on  ordinary  of  (id.  per  share,  less  tax,  and  usual 
dividends  on  proforencc, 

Stewarts  &  Lloyds,  Ltd. — Interim  dividends  for  the  half- 
year  ended  .Tune  30th,  at  the  rate  of  6  per  cent,  per  annum, 
on  the  preference  at  the  rate,  of  10  per  cent,  per  annum,  on 
the  preferred  ordinar\ . 

Globe  Telegraph  and  Trust,  Ltd. — Quarterly  interim  divi- 
denil  of  3s,  per  .share  on  preference,  less  tax,  and  5s.  per 
share  on  ordinary. 

Eastern  Extension,  Australasia  &  China  Telegraph  Co., 
Ltd. — Interim  tlivideml  for  the  quarter  einled  June.  5s.  per 
share  free  of  tax. 

Eastern  Telegraph  Co.,  Ltd. — Dividentl  at  the  rate  of 
3J  per  cent,  per  annum,  less  tax  for  the  quarter  endinjj 
September,  on  the  preference  stock,  and  a  .second  quarterly 
dividend  of  2i  per  cent,  on  the  ordinary  stock  free  of  tax. 

Western  Telegraph  Co..  Ltd. — Dividend  of  .5s.  per  share. 
making  a  total  of  10  per  cent,  free  of  tax,  for  the  year  ended 
,Tune  19'21. 

Browett,  Lindley  &  Co..  Ltd. — Interim  dividends  of  6  per 
cent,  on  the  preference  shares  and  4  per  cent,  on  the  ordinary, 
less  tax.   are  announced   in   the   Fiiinticier. 

Lancashire  Dynamo  &  Jlotor  Co..  Ltd. — Interim  dividend 
of  9d.  per  sli.ire,  t.ix  free,  on  ordinary. 

Clarke.  Chapman  &  Co.,  Ltd. — .An  interim  dividend  of 
6  per  cent,,  less  tax.  is  announced  on  the  ordinary  shares. 

Mackay  Companies. — .\  dividend  of  IJ  per  cent.,  less  fax, 
for  the  quarter  is  announced. 
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STOCKS    AND    SHARES. 


TuESDAV  Evening. 
The*  latest  impedirueut  thiowu  across  the  path  of  Stock  Ex- 
change business  is  the  renewed  slump  in  the  value  ol  the 
German  mark  and  the  French  franc.  The  movements  occurred 
simultaneously.  The  slump  in  the  value  of  tlie  marks,  which 
has  made  them  worth  '20  to  a  shilling,  i.--  declared  traceable  to 
the  latest  payment  of  German  indemnity.  One  indirect  result 
is  the  fatt  that,  with  the  mark  about  400  to  the  pound,'  Ger- 
man manufacturers  are  able  to  quote  prices  for  electrical 
machinery,  Ac,  at  levels  which  greatly  uuder-cut  those  askcil 
by  British  mauufactiu'ers.  Several  of  the  big  Ubcrs  of  machi- 
nery have  notified  their  intention  of  \.aitiug  until  British 
prices  come  down  before  they  make  the  purchases  which 
should  assist  the  employment  of  British  workmen,  but  those 
to  whom  prices  are  an  immediate  object  are  placing  orders  in 
Germany  now. 

Shares  in  the  electrical  manufacturing  companies  are  not 
much  intiuenced  one  way  or  the  other  by  such  trade  develop- 
ments. Some  of  the  stocks  and  shares  are.  indeed,  a  little 
better.  Edisons  have  risen  Is.  6d.  to  7s.  6d.  Electric  Con- 
Btruction  Debenture  at  5'2  is  2  points  up;  Metropolitan-Vickers 
Preference  at  1  13/ltJ  have  recovered  the  half-crown  wUich 
they  shed  last  month.  General  Electrics  and  other  similar 
shares  keep  fairly  steady,  and  there  is  still  a  good  demand  for 
well-secured  debentm'e  and  sound  preference  issues. 

North  Metropohtan  Electric  and  Metropolitan  Electric  De- 
benture stocks  are  both  bh  premium.  Thames  Valley  Electric 
Power  6  per  cent.  Debentures  have  improved  to  11  premium, 
and  the  similar  Sonthland  Electric  Debentures — both  these 
issues  are  guaranteed  by  the  New  Zealand  Government — stand 
better  at  IJ  premium.  The  General  Electric  new  debenture 
stock  has  gone  back  to  97 — the  cumulative  dividend  price. 
Amongst  engineering  issues.  Baldwin  7 J  per  cent,  debentures, 
which  came  out  at  95.  have  risen  to  IJ  premium.  The  iron. 
coal  and  steel  group  shows  a  disposition  to  dulness,  owing  to 
several  disappointing  dividends  which  have  recently  been  de- 
clared. Armstrongs,  for  instance,  have  announced  an  in- 
terim dividend  of  6d.,  as  against  the  Is.  per  share  this  time 
last  year.  The  price  is  accordingly  a  little  lower  at  ISs.  There 
is  some  talk  of  the  company  having  secured  a  huge  contract 
which  will  provide  work  for  a  couple  of  years.  This  may  be 
merely  gossip,  but  the  steadiness  of  the  price  suggests  that 
there  may  be  something  in  the  rumour.  Babcock  &  Wilcox 
drooped  to  2  7/16. 

Electricity  supply  issues  are  again  a  good  market.  In  fact. 
it  is  difficult  to  get  the  offer  of  stuck.  People  who  want  to 
buy  such  shares  as  County  of  London  Electrics,  for  instance, 
will  find  themselves  met  with  the  report  that  jobbers  are 
buyers  only,  and  have  no  shares  to  offer.  The  same  state  of 
affairs  obtains  in  a  number  of  shares  in  this  market.  City  of 
London  ordinary,  however,  can  still  be  bought  about  28s.  9d. 
A  demand  for  Bournemouth  &  Poole  ordinary  discovered  the 
market  bare  of  stock.  The  shares  have  not  changed  hands  for 
five  months,  and  the  last  recorded  deal  took  place  at  5^,  the 
4J  per  cent,  preference  shares  having  been  done  a  month 
earlier  at  5|.  This  last  is  still  the  nominal  quotation  of  the 
shares,  but,  as  with  the  ordinary,  there  are  none  to  be  ob- 
tained. \Ve.-trninsters  w'ere  done  at  the  end  of  last  week  at 
£5  183.,  and  Metropolitans  are  up  J  to  4. 

A  further  issue  of  Newcastle-upon-Tyne  Electric  Supply  de- 
benture stocks,  of  both  classes,  is  being  offered  at  73.  York- 
shire Electric  Power  oi  per  cent,  debenture  is  now  quoted  ex 
the  dividend  payable  in  October,  and  the  price  is  83  free  of 
stamp  and  fee.  At  this,  the  return  comes  to  £G  12s.  6d.  to 
the  buyer,  or,  allowing  for  redemption  in  1944  at  par,  the 
yield  is  raised  to  just  over  7  per  cent,  on  the  money.  English 
Electric  8  per  cent,  six-year  Notes  are  offered  at  97.  giving  a 
return  of  8i  per  cent.  fiat.  These  are  redeemable  in  1927  at 
103,  or  after  1923  at  the  same  price.  Calcutta  Electric  Supply 
a  per  cent.  1st  mortgage  convertible  debenture  stock  can  be 
bought  at  98.  The  return  at  this  price  is  £5  2s.  6d.  per  cent. 
net,  the  interest  being  paid  free  of  tax.  The  right  of  conver- 
sion entitles  holders  of  the  debenture  stock  to  exchange  £5 
of  this  security  for  £7  lOs.  in  ordinary  shares  between  .Tune, 
1922.  and  June,  192.5.  The  present  price  of  the  ordinary 
shares  is  21s.  3d.,  so  the  conversion  has  no  value  for  the  time 
being. 

-Amongst  the  few  preference  shares  on  offer  may  be  men- 
tioned Notting  Hill  6  per  cent,  non-cumulative  i;lO  shares  at 
7}.  with  dividends  in  .January  and  .July,  affording  8  per  cent, 
on  the  money.  Indian  Electric  Supply  7  per  cent,  non- 
mimulative  preference  at  16s.  6d.  return  8}  per  cent.,  and 
General  Electric  7}  per  cent,  "  B  "  preference  at  18s.  9d. 
yield  8  per  cent.,  which  is  Us.  6d.  per  cent,  more  than  the 
return  at  the  present  price  on  the  company's  6i  per  cent. 
"  A  "  preference  share.s.  There  are  a  few  Charing  Cross.  West 
End  4}  per  cent,  preference  offered  at  3.  which  pay  71  per 
cent,  on  the  money,  the  dividends  being  due  in  February  and 
August. 

Owing  to  the  manner  in  which  the  New  York  exchange  has 
moved,  there  is  a  good  deal  of  inquiry  for  securitie.'i  the 
coupons  on  which  are  payable  in  f^ondon  and  New  York. 
Most  of  the  Mexican  utility  bonds  are  eligible  in  this  respect. 
For  instance,  the  coupons  on  Mexico  Tramway  Fives  are  pay- 
able in  London,  New  York,  Canada,  Berlin  and  Switzerland. 


The  Mexican  Light  &  Power  coupons  can  be  cashed  in  London, 
New  York  and  Canada,  and  the  same  applies  to  the  5  per  cent, 
fii-st  mortgage  gold  bonds  of  the  Mexican  Electric  Light  Co. 
Rio  Tramway  bonds  of  both  classes,  San  Paulo  'IVamway  fives 
and  Shawiui^au  Water  &  Power  issues  are  amongst  those 
carrying  coupons  which  can  be  cashed  in  Loudon  or  Canada, 
several  ol  them  being  payable  also  in  New  York.  It  need 
hardly  be  jiointed  out  that  the  Mexican  companies  have  only 
just  resumed  payment  of  interest  after  an  abstention  of  about 
seven  years.  The  feature  amongst  foreign  stocks  is  the  way 
in  which  Brazilian  Tractions  are  recovering.  The  price  has 
risen  to  30},  and  the  demand  appears  to  come  from  New  York 
and  Paris.  The  last  dividend  tlie  company  paid  was  in  March, 
1917.  but  the  G  per  cent,  cumulative  preference  shares  ha.'ve 
received  their  dividends  throughout,  and  at  the  present  priea 
of  7(ii — the  coupons  being  payable  quarterly  in  London  and 
Canada^the  return  works  out  to  £7  16s.  6d.  per  cent,  oil  tha 
money. 

Globe  Telegraph  ordinary  shares  at  16i  have  arrived  at  the 
same  level  as  Eastern  Extension  shares,  while  Eastern  ordi- 
nary at  163i  is  a  point  up.  Marconis.  after  touching  1  15/16, 
went  back  to  IJ.  which  still  leaves  them  1/16  higher  on  the 
week.  United  Eiver  Plate  Telephones  at  6  are  i  down.  The 
Anglo-American  hst  is  steady,  and  other  cable  stocks  and 
shares  show  little  variation,  except  that  some  of  the  dollar 
stocks  are  better  on  balance. 

Districts  at  17  are  i  down,  and  LTnderground  ^lectric  In- 
comes at  7.5i  show  a  fall  of  a  ixiint,  the  railway  market  as  a 
whole  being  drab  and  uninteresting.  No  improvement  has 
occurred  in  the  rubber  share  market,  where  conditions  con- 
tinue to  fight  against  the  producer.  The  latest  burden  which 
certain  of  the  companies  are  called  upon  to  bear  is  the  im- 
position of  heavy  fresh  taxation  in  the  Dutch  Bast  Indies. 
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Houi  BLsoTBiorat  Ooi»AIini, 

DiTidend  Prioe 

, ■ K         Sept.  13, 

1919.    1990,  >R91,    Blieorhll, 

Brampton  Ordinftr; 19        19  6i  — 

Oharing  OrosB  Ordinary     ...        1         8  4i  — 

do.        do.       do.       4iPret...        *i       H  Bi  — 

Ohelse* 4         8  Bl  — 

City  of  London         18       14  1|  — 

do.       do.    6per  cent.  Fret...        8         8  IT|6  -^6d. 

Oonnty  of  London    ...          . .        8         B  iij  +  J 

do.       do.    6  per  cent.  Pre!.. .        6         8  64  — 

Kensington  Ordinary         ....        1         9  4^  — 

London  Eleotrlo       H        H  I  — 

do.        do.    6  per  cent.  Pret.  ..66  21  — 

Metropolitan 8         t  4  +  i 

do.         4i  per  cent.  Pret,      ..        H       ti  H  — 

Bt.  James' and  Fall  Mall  . .        ..      19       19  (k  — 

Booth  London           6         1  9g  — 

South  Metropolitan  Fret 1         1  15/9  - 

Westminster  Ordinary      ....      10       10  BJ  — 

Teliobaphb  Aim  TvLiPHoma. 

Anglo-Am.  Tel.  Frel 6         6  66  — 

do.            Del 14       ij  m  — 

Chile  Telephone       6         6  51  - 

Cuba  Sub.  Ord 17  1i  — 

Eastern  Extension 10       10  16$  -•-  J 

Eastern  Tel.  Ord 10        10  IfaJ  f   1 

Qlobe  Tel.  and  T.  Ord 10       10  lU  +i 

do.       do.        Pref 8         8  9j  — 

Great  Northern  Tel 19        14  95;  +  J 

Indo-European         10       10  80  — 

Marooni           96        15  IJ  +^ 

Oriental  Telephone  Ord.  ...        ..      19       19  2,^  - 

United  R.  Plate  Tel 8         8  8  —  i 

West  India  and  Panama  . .        ..     Nil      Nil  8/8  — 

Western  Telegraph 10       10  18}  — 

Houi  Bails, 

Central  London  Ord.  Assented  ..        4         4  47i  — 

Metropolitan IJ       U  26  -J 

do.           District                 ..      Nil      Nil  17  —  i 

Underground  Electric  Ordinary . .      NU      Nil  3}  — 

do.              do.        "A"      ..      Nil      Nil  fi;6  — 

do,              do.      Income   ..        4         9  1^  —1 

FoBiisii  Tbamb,  fto. 

Anglo-Arg,  Trams,  First  Pret,.   ..        6)        19)  9]  — 

do.           do.      andPref.       ..      Nil       6i  85  - 

do.           do.      6%  Deb.        ..6         B  68i  —J 

Brazil  Tractions       Nil      Nil  30<k  -Mj 

British  Colombia  Bleo.  Rly.  Ffce.       6         S  60'  — 

do.              do.        Preferred       6       93/-  6Bi  — 

do.              do.        Deferred         8       124/.  66  — 

do.              do.        Deb.       ..        Ij        4}  69J  — 

Mexico  Trams  5  per  cent.  Bonds..      NU      Nil  69  -H 

do.           6  per  cent.  Bonds. .      Nil      Nil  95  — 

Mexican  Light  Common    . .        . .      Nil      NU  9  — 

do.             Pret Nil      Nil  liij  -1 

do.            let  Bonds . .        . .      NU       5  4g{  —1 

MAMUTAOTOBINa  CoUPAI<»8, 

Babcock  4  Wilcox 16       16  2,',  —  i',; 

British  Aluminium  Ord 10       10  17/6  — 

British  Insulated  Ord 16       16  l^i  — 

Callenders 16       16  lA  — 

ejPrel 6J       ti  18,9  - 

Orompton  Ord 10       10  14,6  — 

Bdlson-Bwau 10       —  7/6  -H/G 

do.      do.    6  per  cent.  Deb,    ..66  68  — 

Blociric  Oonstruotion       ..        ..      10       10  16/9  — 

Knalish  Eleotrlo 8          8  11/-  — 

Do.           Pref 6         6  HI- 

U.:n.  Elec.  Pref »i       ^  I7W  — 

do.        Ord 10       10  20/-  — 

H-nley              16        16  l/j  — 

do,    4iPref H       H  a  — 

India-Rubber           10       —  H  — 

Mel.-Vlokers  Pre! 8         8  I}.;  — 

Siemens  Ord.            10       10  Iri  — 

Talegraph  Oon 90       90  tit  — 

*  Dlvllendi  paid  Irea  ol  Income  Ttz. 
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THE     BRITISH     ASSOCIATION.— II. 


On  VVediK'sday  iifti'i'iiouu,  tliL  7tli  iiisL.,  prior  to  tlio  in- 
augural meeting,  Dr.  K.  J.  itussell,  I'.U.S.,  ol  tlio 
Uotliiinisted  Kijiurimcntal  Station,  duliveruii  a  lecture  to 
an  audience  of  farmers  and  agricultural  students  upon 
"  tjcience  and  Crop  Production."  The  chemical  as]iect 
of  the  question  was  dealt  with  very  fully,  but  oniy  a 
passing  mention  was  made  of  the  u,se  of  liigh-pressure 
electrical  discharges  for  the  improvement  of  production  ; 
the  names  of  Miss  Dudgeon  and  Prof.  V.  ll.  iShukman 
were  mentioned  in  this  connection. 

An  extremely  large  gathering  at  the  Usher  Hall  in  the 
evening  heard  with  regret  that,  owing  to  indisposition, 
the  President  was  unable  to  be  present.  Prof.  W.  A. 
Ilerdman,  the  retiring  president,  spoke  of  his  satisfac- 
tion in  appearing  for  a  short  time  as  President  oi  tho 
Assdciiition  in  his  native  city  of  Edinburgh,  and  briefly 
oMlliiicd  tlir  achievements  of  his  successor.  Sir  I'idwtird 
'I'luirpe,  making  special  reference  to  the  "  Magnetic 
Survey  of  the  J5i'ili.-<li  Isles,"  which  ho  carried  oiiL  with 
Sir  Aiihiii-  itiickei'  (a  huiucr  president)  just  prior  to 
ISDG.  Sii-  .Mfrcd  Kwing,  Viee-l^resident,  then  reail  Sir 
Kdward  Thorpe's  address.  The  reading  ended,  Lord 
J'rovost  Hutchison  moved  a  vote  of  thaidvs  to  tho  Pre- 
sident and  welcomed  the  As.sociation  to  tho  city.  Sir 
, lames  Dewar  seconded  the  vote,  and  Sir  .Mfred  lOwing 
briefly  responded. 

A  record  of  the  Association's  pr<iceeiiings  would  Ih^  in- 
complete without  mention  of  the  valuable  handbook 
issued  to  members.  This  is  entitled  "  Edinburgh's 
Place  in  Scientific  Progress  "  ;  it  deals  with  all  branches 
of  science,  ami  is  an  excellent  record  of  the  contribu- 
tions of  many  famous  Scotsmen  to  tho  advancemi^nt  of 
knowledge.  The  mathematical  section  is  particularly 
interesting,  as  it  shows  the  connection  of  Edinburgh, 
through  Michael  Scot,  the  "  Wizard,"  with  science  in 
the  early  days — the  twelfth  century.  A  number  of  por- 
traits are  included — tho  frontispiece  being  a  likeness  of 
the  famous  John  Napier,  the  discoverer  of  the  logarith- 
mic function  and  the  inventor  of  logarithms.  The  part 
devoted  to  engineering  touches  upon  the  works  and  in- 
ventions of  such  men  as  Nasmyth  and  Robert  .Stephen- 
son. The  volume  is  wt'l  worth  the  si.\  shillings  chargi'd 
for  it. 

<>u  Tiuirsday  the  heavy  |irograiiime  of  meetings  in 
each  section  was  commenced.  The  addition  of  two  or 
three  pajyers  to  the  Physics  .Section's  list  caused  conges- 
tion, and  Mr.  Campbell  Swinton's  ])aper  (abstracted  in 
our  last  isstie)  was  read  rather  later  than  arranged.  In 
this  section  business  was  resumed  in  the  afternoon,  when 
Mr.  .1.  J.  Dowling  demonstrated  a  recording  ultr.i- 
niicrometer,  and  Dr.  Dawson  Turner  and  Mr.  Crombie 
conducted  experiments  with  a  pith  ball  in  ionised  atmo- 
Bpheres.  In  Section  B — (Miemistry,  Dr.  M.  0.  Forster, 
P. U.S.,  delivered  his  presidential  address  on  "  The 
Laboratory  of  the  Living  drgaiiism."  .Sections  I'" 
Kcnnomics,  J — Psychology,  and  L-  ICducation,  combined 
in  a  tliscussion  upon  "  Vocational  Training  and  Tests.  " 
Among  the  visits  and  excursions  aiianged  for  Thursday 
afternoon  was  an  inspect  i(m  of  Messrs.  Urnce  Peebles' 
Works  at  tlranton  Hoad.  Alxiut  two  dozen  mendiers  of 
the  Engineering  .Section  availed  themselves  of  the  npp(i,r- 
tuiiity,  and  members  of  llie  liim's  staff  condiirlcd  llir 
visitors  and  gave  a  great  deal  Hf  iiifonnat  iori.  'I'hc 
Jiower-liousi'  was  tii-st  inspeiled,  and  llierc  was  seen  liie 
tirm's  original  steam  driven  il.i-.  |ilant  running  in 
parallel  with  a  eonvertei'  dealing  with  power  from  the 
VMiidnirgh  Corporation's  mains.  'I'he  building-u|i  of 
various  types  of  machines  was  stndieil,  and  the  visitors 
Watched  with  interest  the  ])rocesses  of  coil-winding,  corn- 
nmtator  buihling,  the  stamping  of  laminations  for  poles 
and  rotor  cores,  and  tlie  multitudinotis  other  operations 
involved  in  this  class  of  work.  The  visitors  were  shown 
two  large  shearing  machines,  capable  of  dealing  with 
li-in.  steel  jilates.  one  jmrely  hydraulic  and  the  other 
half  hydraulic  and  half  electric.  A  machine  for  form- 
ing boiler  lubes  was  also  seen.      L'lion  the  conclusion   of 


the  visit,  Prof.  Bacon,  on  behalf  of  the  Association, 
thaidied  Messrs.  Uruco  Peebles  an<l  the  guides  oi  (ho 
parly  for  a  very  instructive  afternoon,  in  tho  evening 
llio  Lord  Provost,  Magistrates,  and  Council  of  the  city 
held  a  reception  at  the  Koyal  Scottish  Museum. 

The  business  of  Section  C  on  Eriday  morning  was 
devoted  exclusively  to  the, study  of  water-power  develop- 
ment and  its  problems.  The  President's  address,  wiiich 
gave  a  very  good  idea  of  the  potentialities  both  in  tho 
iJritish  Empire  and  outside  it,  is  abstracted  below.  Prof. 
IJaily  dealt  with  the  utilisation  of  very  small  water- 
power  sources,  and  devi'loi>ed  a  scheme  for  linking  these 
up  to  aid  a  largo  steam-driven  central  station,  a  system 
which  would  receive  power  from  the  central  station  in 
times  of  water  shortage.  Prof.  Lea,  who  could  not  secure 
lime  to  read  his  paper  fully,  confinecl  his  attention 
almost  wholly  to  a  study  of  the  Severn  scheme,  giving  a 
nnnd)er  of  curves  plotted  from  personal  observations  of 
the  a(^tion  of  the  tides  in  the  estuary.  It  was  founil  im- 
possil)le  to  discuss  these  papers,  M  the  morning  had  bei-n 
fully  taken  up,  but  the  President  reiterated  the  ajipeal 
madi\  both  in  his  own  address  and  by  the  two  laici- 
speakers,  for  the  establishment  of  a  siiecial  departnienl 
or  laboratory  for  the  exclusivi'  study  ol  the  [iroper  ulili 
sation  of  water  i)ower.  The  address  of  Prof.  Richaid- 
son  to  the  meiubers  of  Section  A — Physics,  was  ncdniined 
as  a  masterly  exposition  of  the  present  state  of  the 
science  of  thermionic  emission  and  its  eoncomitant.s. 
Sir  Oliver  Lodge,  in  proposing  a  vote  of  thanks  to  the 
I'resident,  showed  the  bearing  of  thermi(mic  emission  on 
the  dilTerences  of  various  authorities  upon  the  (piestion 
o''  contact  electricity,  giving  examples  of  the  action  be- 
tweeti  pairs  of  dissimilar  metals  such  as  copper  and  /in<- 
and  bismuth  and  antimony.  Sir  Dugald  Clerk 
seconded  the  vote,  and  spoke  of  tho  im|)ortance  oi  the 
study  of  thermionic  emission  to  the  engineer,  mention- 
ing the  views  of  Joule  and  Kelvin  upon  the  subji'ct  of 
contact  electricity. 

In  Section  V — Economics,  the  m(uning  was  occupied 
by  the  reading  and  the  discussion  of  Mr.  Hichons's  ad- 
dress. The  discussion  was  opened  by  Mr.  Austen 
llopkinson,  M.P.,  who  gave  it  as  his  opinion  that  in- 
dnstiial  arbitration  was  as  futile  as  international  arbi- 
1 1  at  ion.  He  thought  that  the  Whitley  principle  was 
wrong  in  that  it  ])re-sup]iosed  an  existing  i:onfliel  be- 
tween capital  an<l  labtmr  when  such  was  not  the  case. 
These  were  not  absolutely  separate  entities;  their  in 
teii'sts  were  bound  up  with  one  another.  He  spoke  of  his 
experii'iire  in  connection  with  a  profit-sharing  scheme, 
staling  that  the  iinployes  concerned  wished  the  business 
to  be  cxlcndril,  but  were  told  that  the  money  which 
iriight  have  been  used  foi'  this  purpose  hud  been  distri- 
buted among  them.  The  eniploves  were  not  willing,  of 
cour.se,  to  liml  the  fnmis  themselves.  Mr.  H.  I-'.  <;. 
Unrgess,  speaking  from  tlie  employes'  jioint  of  view, 
acknowledged  the  ditficully  (if  lixing  a  stamlard  wage  in 
any  industry.  It  seemed  In  him  that  n  standard  wage 
was  one  agreed  upon  after  .i  roiiHict  between  employers 
and  employed.  This  speaker  caused  .some  amusement 
by  snggi'sting  a  standard  wage  for  employers,  adding 
that  lliey  slioidd  be  nuide  to  earn  it.  .Mr.  Arnold 
Luplon  said  that  arbitration  was-  very  often  a  failure, 
and  instanceil  the  case  of  a  lii'm  which  had  accepted  a 
wairi's  award  made  by  a  Whitley  Council  but  had  found 
itself  unable  li.  pay  it,  and  as  a  coiiset|Uence  had  had  to 
shut-  down.  Sir  William  Heverley  urged  greater 
publicitv  regarding  profits,  not  necessarily  those  oi  in- 
dividual hrms,  but  principally  those  of  whole  indiislrii^s. 
Lady  .Martin  ai)pealed  for  the  better  education  of 
Workers  in  the  ]irinciples  of  economies.  Section  V  also 
ha<l  a  busy  afternoon,  when  Mrs.  H.  Wootton  reail  u 
paper  on  "Self-supporting  Industries:  an  Im|uiry  into 
the  Principle  of  Uegulating  Wages  and  Provision 
against  Um'inplovment  in  .Vccordam'e  with  Iinlustrial 
Capacity":  Prof.  .\.  W.  Kirkaldy  spoke  on  "Tho 
Wages    System    and    Possible    Developments";    and   Sir 
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Josiah  Stamp;  K.B.E.,  dealt  with  "  The  Taxable  Capa- 
city of  a  Country."  The  visits  made  by  the  various 
sections  on  Friday  afternoon  included  a  trip  to  the 
Brunton  Wire  Mills  by  Section  G,  and  members  of  Sec- 
tion A  went  to  the  lioyal  Observatory.  On  Friday  even- 
ing, Prof.  C.  E.  Inglis  described  the  construction  of  the 
Forth  and  Quebec  Bridges,  and  the  evolution  of 
cantilever  bridge  construction,  in  the  Usher  Hall. 


Notes  on  Water  Power  Development. 

Presidential  Address,  bv  Prof.  A.  H.  Gibson,  D.Sc. 
{Abstract.) 
Section  G. — Engineeriny. 
The  extent  to  which  the  water  powers  of  the  world  have  been 
investigated  and  developed  during  the  past  decade  terms  one 
of  the  striking  engineering  features  of  the  period ;  two-thirds 
of  the  water  po«er  at  present  in  use  has  been  developed 
within  the  last  t^n  years.  'Ihe  technical  development  of 
electric  generation  and  transmission  has  made  it  economically 
possible  to  utilise  powers  remote  from  any  industrial  centre, 
while  a  rapid  mcrease  in  the  demand  for  energy  tor  general 
industrial  purposes,  combined  with  the  world  shortage  of  fuel, 
has  been  responsible  for  an  unprecedented  rate  ot  develop- 
ment in  most  countries  with  available  water  power  resources, 
and  especially  in  countries  normally  dependent  on  imported 
fuel.  'Ihus  in  France  some  y.3U,U0U  water  h.p.  has  been  put 
into  commission  since  19io,  and  the  country  now  has  1,0UU,(JU0 
h.p.  under  control,  as  compared  with  7oU,(X)(»  before  the  war. 
In  Switzerland  some  ClXJ.tM)  h.p.  has  been  developed  since 
1914,  or  is  in  course  of  dev<;lopmeut,  as  compared  with  SSO.CXJO 
h.p.  before  the  war.  In  Spain,  where  the  pre-war  output 
was  loU.OUO  h.p.,  the  present  output  is  620,0UU  h.p.,  and 
about  '260,000  h.p.  is  now  in  course  of  development, 
while  the  Ministerio  de  Fomento  is  considering  the 
development  of  some  2,000,000  h.p.  to  be  dehvered  into 
a  network  of  transmission  lines  covering  the  industrial 
parts  of  the  country.  In  Italy,  schemes  totalling  about 
300,000  h.p.  are  under  way,  and  it  is  estimated  that 
the  total  output  will  shortly  amount  to  2,000,000  h.p. 
Japan,  which  only  very  recently  began  to  investigate  her  water 
powers,  has.  since  1916.  developed  over  l.OOO.OOti  h.p.,  or  almost 
20  per  cent,  of  her  available  resources.  In  Canada  and  the 
United  States  many  large  schemes  have  recently  been  brought 
into  service,  and  some  extremely  large  installations  are  now 
in  course  of  construction  or  are  projected.  In  Canada  the  total 
development  (2.3  million  h.p.)  in  1918  was  almost  three  times 
as  great  as  in  1910.  In  the  United  States  of  America  the 
development  has  increased  from  something  under  t\vo  million 
h.p.  in  1901,  to  5.3  millions  in  1908,  and  to  nearly  10.0  millions 
in  19-20. 

Elstimates  of  potential  power  are  always  to  be  accepted  with 
considerable  reserve,  as  there  is  as  yet  no  standard  basis  on 
w'hich  potential  power  is  computed.  Estimates  of  potential 
power  based  on  storage  capacity  are  subject  to  a  wide  margin 
of  error  owmg  to  the  limited  data  available,  and  in  a  table 
given  in  the  paper  the  potential  water  power  is  estimated  on 
the  basis  of  the  maximum  How,  and  in  terms  of  continuous  21- 
hour  power.  Adopting  the  tigures  in  the  table,  it  would  appear 
that  the  available  hor.se-power  of  the  world  is  of  the  order  of 
two  hundred  millions,  of  which  approximately  25  milhons  is  at 
present  developed  or  is  in  course  of  development.  With  the 
noteworthy  exceptions  of  Canada  and  New  Zealand,  prac- 
tically nothing  had  been  done,  prior  to  1915,  by  any  part  of 
the  British  Empire,  to  develop  or  even  systematically  to  in- 
vestigate the  possibilities  of  developing  its  water  powers.  The 
Water-power  Committee  of  the  Conjoint  Board  of  Scientific 
Societies  has  come  to  the  conclusion  that  the  total  available 
water  power  resources  of  the  Empire  are  equivalent  to  between 
50  and  70  milhon  h.p.  Of  the  developed  power  in  the  Empire 
about  80  per  cent,  is  in  Canada.  Throughout  the  remainder 
of  its  territories  only  about  700,000  h.p.  is  as  yet  developed. 
or  only  a  little  over  1  per  cent,  of  the  power  available,  a  figure 
which  compares  with  about  24  per  cent,  for  the  whole  of 
Europe,  and  21  per  cent,  for  North  .America,  including  Canada 
and  the  U.S.A. 

The  Board  of  Trade  Water  Power  Resources  Committee, 
appointed  in  1918,  has  carried  out  preliminary  surveys  of  as 
many  of  the  more  promising  sites  as  its  limited  funds  allowed. 
As  might  be  anticipated,  Scotland  possesses  relatively  greater 
possibihties  than  the  remainder  of  the  United  Kingdom.  Nine 
schemes  examined  by  the  Committee  have  an  average  output 
ranging  from  7,000  to  40.000  continuous  2^1-hour  h.p..  and  an 
aggregate  capacity  of  183.000  h.p.  The  aggregate  output  of 
the  Scottish  schemes  is  roughly  270,000  continuous  h.p.  It 
is  probable  that  there  are  water-power  sites  in  the  country 
capable  of  developing  the  equivalent  of  400.000  continuous  h.p., 
or  1..5f)0.000  h.p.  over  a  normal  working  week.  Owing  to  the 
general  flatness  of  the  gradients,  there  are.  except  possibly 
around  Dartmoor,  no  schemes  of  any  large  individual  magni- 
tude in  England,  but  there  are  a  large  number  of  powers 
ranging  from  W)  to  1.000  h.p.  which  might  be  developed 
from  river  flow  uncontrolled  by  storage.  Investigations  on  a 
few  typical  water.sheds  throughout  England  and  Wales  appear 
to  show  that  the  possible  output  averages  approximately  eight 
continuous  horse-power  per  square  mile  of  catchment  area, 
which  would  be  equivalent  to  an  aggregate  of  about  4-50,000 
h.p. 


In  the  report  recently  issued  by  the  Irish  Sub-committee 
of  the  Board  of  Irade  Water-power  Committee,  it  is  estimated 
that  approxuuately  5(_KJ,000  continuous  '^l-hour  h.p.  is  com- 
mercially available  in  Ireland.  'I'he  capacity  of  the  luel  power 
plants  installed  for  industrial  and  public  utility  services  in 
the  United  Kingdom  iu  1907  was  approximately  9.8  million 
h.p.  Allowing  lor  an  increase  of  Jo  per  cent,  since  then,  and 
an  average  load  factor  of  35  per  cent.,  this  is  equivalent  to 
32,000  million  h.p. -hours  per  annum,  or  to  a  continuous  24- 
hour  output  of  only  3.7  million  h.p.  .\ccording  to  Sir  Dugald 
Clerk,  the  average  consumption  ot  coal,  per  h.p. -hour  in  this 
country  is  about  3.9  lb.,  which,  on  the  above  basis,  would 
involve  a  total  annual  consumption  of  oo  million  tons  for 
industrial  purposes,  not  including  railways  or  steamships.  It 
thus  appears  that  the  inland  water  power  resources  ot  the 
United  Kingdom  are  capable  of  supplying  about  27  per  cent, 
of  this. 

There  is  a  probability  that  two  of  the  larger  schemes  in 
Scotland  will  be  developed  in  the  near  future.  One  of  these 
— the  Lochaber  scheme — is  capable  of  developing  some  7-2.00O 
continuous  h.p.,  which  is  to  be  utihsed  largely  in  tlie  manu- 
facture of  aluminium.  The  second — the  scheme  of  the  (jram- 
plan  Power  Co. — is  intended  ultimately  to  develop  upwards 
of  40,000  continuous  h.p.,  which  it  is  proposed  to  use  largely 
for  general  industrial  purposes.  In  view  ot  their  direct  and 
indirect  advantage  to  the  community  it  would  appear  not 
unreasonable  to  advocate  that  financial  assistance  should  be 
granted  by  the  State  in  the  earlier  stages  of  such  develop- 
ments. 

Ihe  consumption  of  coal  in  the  best  modern  steam  plant  of 
large  size,  giving  continuous  output,  would  be  about  nine 
tons  per  h.p. -year,  and  on  this  basis  the  world's  available 
w'ater  power  if  utili.sed  would  be  equivalent  to  some 
1,800,000,000  tons  of  coal  per  annum.  The  world's  output  of 
coal  in  1913  was  approximately  1,200,000,000  tons,  of  which 
about  500,000,000  tons  were  used  for  industrial  power  pur- 
poses, so  that  on  this  basis  55.000,000  continuous  water  h.p. 
would  be  equivalent  to  the  world's  industrial  power  at  that 
date.  While  a  large  proportion  of  the  energy  developed  from 
water  power  is  utilised  for  industrial  purposes  and  for  lighting, 
power,  and  traction,  an  increasing  proportion  is  being  used 
for  electrochemical  and  eleetrometallurgicali  processes.  The 
electrification,  on  a  large  scale,  of  trunk  line  railways  is  also 
a  probability  in  the  not  distant  future.  In  the  U.S.A.  650 
miles  of  the  main  line  of  the  Chicago,  Milwaukee,  and  St. 
Paul  Railway,  comprising  8.50  miles  ot  track,  has  been  elec- 
trified, the  power  for  operation  being  obtained  from  hydro- 
electric stations.  In  France  much  of  the  track  of  the  Com- 
pagnie  du  Midi  has  been  electrified  with  the  aid  of  water 
power;  much  of  the  Swiss  railway  system  has  been  electrified; 
and  the  electrification  of  many  other  trunk  lines  on  the 
European  continent  is  at  present  under  consideration.  Much 
energy  is  now  being  utUised  in  the  U.S.A.  for  purely  agricul- 
tural   purposes. 

The  large  amount  of  attention  which  has  been  concentrated 
on  the  various  aspects  of  water  pow-er  development  during  the 
past  ten  years  has  been  responsible  for  great  improvements 
such  as  increasing  the  size,  capacity,  reliability,  and  efficiency 
of  individual  units;  of  improving  the  design  of  the  tuibine 
setting  and  of  the  head  and  tail  works ;  of  increasing  the 
rotative  speed  of  low  head  turbines;  of  detailed  modifications 
in  the  reaction  type  of  turbine  to  enable  it  to  operate  under 
higher  heads  than  have  hitherto  been  considered  feasible;  and 
of  increasing  the  tran.smi.ssion  voltage.  One  of  the  groat 
drawbacks  of  the  low-head  turbine  in  the  past  has  been  its 
relatively  low  speed  of  rotation,  which  necessitated  either  a 
low-speed,  and  consequently  costly,  generator,  or  expensive 
gearing.  As  a  result  of  experiment  it  has.  however,  been 
possible  so  to  modify  the  form  of  the  runner  us  greatly  to 
increase  the  speed  of  rotation  under  a  given  head  without 
seriously  reducing  the  efficiency.  Until  comparatively  recently 
the  Peiton  wheel  was  looked  upon  as  the  only  |)racticable 
turbine  for  high  heads,  and  the  use  of  the  Francis  turbine 
was  restricted  to  heads  below  about  41 K1  ft.  In  the  earlier 
Francis  turbines,  when  oix-rating  nnder  heads  involving  high 
speeds  of  water  flow,  corrosion  of  the  runner  was  very  serious. 
A  newly-constructed  hydro-electric  plant  has  often  to  compete 
in  the  market  with  a  steam  plant  built  in  pre-war  days, 
whose  standing  charges  are  comparatively  low,  and  in  order 
to  enable  it  to  do  so  w'ith  .success  the  constructional  cost  must 
often  be  reduced  to  a  minimum  compatible  with  safe  and 
efficient  operation.  Tliere  appears  to  be  ample  scope  for  in- 
vestigation into  the  possibility  of  reducing  the  first  cost  by 
modifying  many  of  the  details  of  design  and  methods  of 
construction  now  in  common  use,  e.(i.,  by  the  elimination  of 
the  dam  in  storage  schemes  in  which  natural  lochs  or  reser- 
voirs are  utilised,  this  water  level  being  drawn  down  in  times 
of  drouglit  instead  of  being  raised  in  times  of  flood;  the  sub- 
stitution, where  feasible,  of  rockfill  dams  for  those  of  masonry 
or  nidnolitliic  concrete;  the  infroduction  of  outdoor  installations 
with  the  minimum  of  power  house  construction;  and  the 
simplification  of  the  power  plant.  Among  the  many  questions 
still  requiring  investigation  on  the  civil  and  mechanical  sides 
may  be  mentioned  :  Investigation  of  turbine  corrosion  ;  bucket 
design  in  low-head  high-speed  turbines;  questions  afPecting  the 
de.sign  of  canal.'!  and  funnels;  methods  of  con.struction  of 
dams;  and  run-olf  data. 

While  such  data  may  be  obtained  either  from  stream  gaug- 
ings  or  from  rainfall  and  evaporation  records,  the  former 
method    is    bv   far  the  more  reliable.    Useful    results    would 
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follow  the  initiation  of  a  systematic  scheme  of  gauging  applied 
lo  all  slreaiLis  alloidiug  poteuual  power  sites.  Among  ottier 
quesuous  Wtiich  are  ripe  lor  investigation  may  be  menlioued  ; 
'ine  combiuea  operation  ol  steam  and  water-power  plants;  the 
relative  advaiilages  ol  high  voltage  d.e.  and  a.c.  generation 
anil  transmission  lor  short  dislauccs;  and  the  operation  ol 
automalic    and   semi-aulomatic    generating    stations. 

'ine  quesiiou  ol  tidal  power  Has  reoeived  much  attention 
during  tne  last  lew  years.  Many  suggestions  lor  utilising 
the  tides  r^y  the  use  ol  current  motors,  hoat-operated  air 
compiossors,  and  the  like  have  been  made,  but  the  only 
practicable  uieaus  ol  utilising  tidal  energy  on  any  large  scale 
would  appear  to  involve  ttie  provision  ol  one  or  moie  Oains, 
iiupouiiuing  the  water  in  tiual  basins,  and  the  use  ot  the 
impuuiiueu  water  to  drive  turoines.  il  some  electrochemical 
or  eiectrophysical  process  were  available,  capable  ol  utilising 
an  intermittent  energy  supply  subject  to  variations,  the  value 
ol  tidal  power  would  be  greatly  increased.  Various  schemes 
have  been  suggested  lor  obtaming  a  continuous  output  by  the 
co-ordmaled  operation  ol  two  or  more  tidal  basins  separated 
from  each  other  and  Irom  the  sea  by  dams  with  appropriate 
sluice  gates.  Ihis  method,  however,  can  only  get  over  the 
diUlculty  of  equalising  the  outputs  ol  spring  and  neap  tides 
if  it  be  arranged  tnat  tbe  maximum  rate  of  output  is  that 
governed  by  tne  working  head  at  tbe  lowest  neap  tiae,  ju 
which  case  only  a  small  fraction  ot  the  available  energy  is 
utilised.  Among  the  hydrauhc,  mechanical,  and  electrical 
problems  involved  may  be  mentioned  :  'Ihe  most  advantageous 
cycle  of  operations  as  regards  working  periods,  mean  nead, 
and  variations  of  head;  the  best  form  of  tm'bine;  the 
best  method  of  operation ;  constant  or  variable  speed ;  whether 
the  generators  shall  be  geared  or  direct  driven;  and  whether 
generated  power  shall  be  direct  or  alternating  current. 

A  research  laboratory  is  required  with  facilities  for  experi- 
ments on  the  flow  of  water  on  a  fairly  large  scale ;  for  carrying 
out  turbine  tests  on  models  of  sufficient  capacity  to  serve  as 
a  basis  for  design ;  and,  if  possible,  working  in  conjunction 
with  one  or  more  of  the  hydro-electric  stations  already  in 
existence.  As  a  result  of  representations  made  by  the  Water 
Power  Committee  of  the  Board  of  Health,  it  is  understood  that 
it  has  now  been  decided  to  initiate  a  Chair  of  Hydro-Electric 
Engineering  in   some  university. 


Long'distance  Traasmission  of   Electrical   Energy  with 
Special  Referance  to  Tidal  Power. 

BvT.  l'\  Wall,  D.Sc,  &c.     {Abstract.) 
Section  O. — Engineering. 

Intuoductory. — The  utilisation  of  tidal  power  for  tbe  genera- 
tion of  electricity  involves  a  peculiar  and  difficult  problem 
arising  from  the  extremely  large  variation  ol  speed  of  the 
turbines   under   the  varying  head  of  water. 

According  to  the  reports  appearing  in  the  Press,  the  pro- 
posals of  the  Ministry  of  Ti'ansport  tor  the  Severn  scheme 
provide  for  an  average  development  of  50U,0UO  h.p.  over  a 
10-hour  day.  The  scheme  involves  the  use  of  special  d.c. 
generators  driven  by  water  turbines,  these  generators  being 
so  designed  that  each  machine  will  develop  about  1,300  kW 
at  a  constant  pressure  of  5'2y  V,  and  at  a  speed  varying  from 
300  to  .500  r.p.ni.  The  d.c.  so  generated  would  then  be  sup- 
plied to  rotary  converters  giving  a.c.  at  320  V,  and  by  means 
of  static  transformers  this  pressure  would  be  raised  to  60.0011 
V,  which  would  be  the  pressure  of  transmission  to  the  Mid- 
lands. Transmission  to  London — a  distance  of  115  miles — is 
suggested,  at  a  pressure  of  120,000  V. 

tlwing  to  the  varying  speed  cf  the  turbines,  the  use  of 
a.c.  generators  driven  by  the  turbines  is,  in  the  ordinary 
way,  not  practicable,  since  the  generated  e.m.f.  would  be  of 
varying  frequency — viz.,  for  the  speed  range  given  above, 
the  maximum  value  ot  the  frequency  would  be  1.06  times  the 
minimum  value.  Moreover,  unless  elaborate  automatic  ar- 
rangements were  made,  the  generated  e.m.f.  would  also  vary 
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It  is  clear  that  the  proposal  to  generate  500,000  h.p.  by 
means  of  1,300  kW  d.c.  sets,  and  then  to  convert  to  a.c.  by 
means  of  rotjiry  sonverters,  would  involve  an  immense  num- 
ber of  machines.  The  duplicati(jn  of  machines  necessary  owing 
to  the  generation  in  the  hrst  instance  as  d.c,  and  then  conver- 
sion to  a.c,  is  a  very  serious  matter,  and  the  capital  outlay 
for  these  machines  alone  would  probably  be  sufficiently  large 
to   imperil  the  feasibility  of  the   scheme. 

The  purpose  of  the  paper  is  to  give  very  briefly  a  preliminary, 
outline  of  an  alternative  system  obviating  the  difficulty  of  the 
varying  speeds  of  the  turbines.  The  system  permits  of  the 
use,  of  a.c.  generators  driven  directly  from  the  turbines,  and 
it  is  expected  that  an  appreciable  saving  in  capital  outlay  will 
result.     The  system  also  presents  other  advantageous  features. 

Briefly  stated,  the  scheme  involves  the  generation  of  a.c. 
at  such  a  frequency  that  the  length  of  the  tran.smission  line 
at  one  turbine  speed  (viz..  the  lowest)  will  be  equal  or  approxi- 
ihately  equal  to  one-quarter  the  wave  length  of  the  travelling 
waves  of  p.d.  and  current  which  will  be  established  in  the 
line.  As  the  speed  of  the  turbines  increases,  so  will  the 
frequency  of  the  generated  a.c.  increase  correspondingly,  and 
if  the  excitation  is  constant,  the  generated  e.m.f.  will  also 
increa.se  correspondingly.  As  the  frequency  increases,  the 
wave  length  decreases,  so  that,  if  at  the  lowest  speed  the 
length  of  the  line  is  one-quarter  wave  length,  then  at  double 
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this  speed  the  length  of  the  line  will  be  one-half  wave  length. 
Assuming  constant  current  at  the  receiving  end  of  the  line, 
it  is  shown  that,  notwithstanding  the  rise  of  the  generator 
voltage  as  the  speed  rises,  the  voltage  at  the  receiver's  end 
of  the  line  will  remain  constant.  The  arrangements  thus 
result  in  an  a.c.  supply,  at  the  receiver's  end  of  the  line,  of 
constant  voltage  and  variable  frequency.* 

So  long  as  the  p.d.  is  constant  and  the  frequency  is  high, 
a  variable  frequency  is  not  objectionable  for  heating  and 
lighting  apparatus.  In  order  to  obtain  a  supply  suitable  for 
driving  motors,  &c.,  it  is  proposed  to  obtain  d.c.  by  means 
(if  mercury  arc  rectifiers,  and  it  is  shown  tliat.  by  such  means, 
a  constant  a.c  voltage  of  variable  frequency,  generateu  and 
transmitted  in  the  manner  already  describetl,  may  be  trans- 
formed to  a  d.c.  supply  of  constant  current  and  very  approxi- 
mately constant  voltage. 

Gkneu.mion  am.)  Tn.^NSMlSSION. 
The  aiithur  di'velop.i  a  number  ot  equations  expressing 
the  rolationsbip.s  between  line  constants  and  the  voltage  and 
cun-ent  vectors  at  the  receiving  and  generating  ends  of  the 
line  respectively,  for  ([uarter-.  half-,  and  three-eighth-wave 
length  conditions.  An  actual  example  is  worked  out  for  the 
three  conditions,  and  the  results  arc  summarised  in  the 
curves  (figs,  1.  2.  and  3),  which  show  the  phase  p.d.  which 
is  necessary  at  the  generator  end  of  the  line  in  order  that 
the  phase  p.d,  at  the  receiver's  end  of  the  line  .-ihall  remain 
constant  with  varying  generator  frequency.  In  each  case 
it  is  assumed  that  the  load  at  the  receiver's  end  of  the  line 
is  constant  and  equal  to  15,000  k\V. 
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in  magnitude  more  or  less  in  prnportion  with  the  speed  varia- 
tion. 

Such  large  variations  of  frequency  and  e.m.f.  would  be 
impracticable  for  feeding  a  distribution  system,  for  the  ob- 
vious reasons  that  motors,  such  as  induction  or  synchronous 
motors,  would  have  similar  speed  variations  independently 
of  the  requirements  of  the  consumer,  and  lighting  and  heat- 
ing appliances  could  not  lie  opeiated  froiii  ii  system  tlie  pres- 
sure of  which  widely  varied. 


Fig.  1  shows  Ihe  conditions  for  unity  power  factor  at  the 
receiver's  end  of  the  line,  that  is,  cos  <^^~\\  line  current  =  %  A. 
Fig.  2  shows  the  conditions  for  cos  ifj  =  0.S  leading;  line  cur- 
rent  =  120  A.  Fig.  3  shows  the  conditions  for  cos  ^j  =  0.8 
lagging:  line  curreut  =  120  k. 

*  The  principles  of  quarter-wave  and  half-wave  transmission 
were  explained  in  the  Ei.rcTRUWL  Rf.vikw  of  .\ugust  13th,  li>2l), 
and  following  issues. 
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Mercury  Arc  Eectificaiiox  at  the  Receiver's  Ekd  of  the 

Line. 
.\s8uming  that  the  rectified  load  per  phase  is  5,000  k\Y, 
viz. .,2.500  A  at  -2.000  V,  and  assuming  values  for  the  reactance 
and  resistance  of  the  rectitier  circuit  and  load,  the  following 
values  have  been  calculated  for  the  p.d.  which  is  necessar.v 
at  the  Secondary  terminals  of  the  transformer  to  whicn  the 
rectifier  i.<  connected.  The  calculations  are  baaed  on  the  as- 
sumption that  the  d.c.  voltage  and  current  are  kept  constant 
at  the  values  given  above. 

Kr«)uency  o(  ihe  a.c.  supplied  I'D.  .11  ihc  sfcondiiry  terminal  o(  (h. 

to  the  Rectifier.  transformer  to  which  the  Rectifier  i? 

connected. 

SOO  cycles  per  second       r,,900  volts 

400  cycles  per  second        ,"),5t)0  volts 

(XX)  cycles  per  second        3,650  volts 

It  thus  appears  that  for  100  per  cent,  variation  in  the  fre- 
quency, viz.,  from  4(X)  to  800  cycles  per  second,  it  is  only 
necessary  that  the  p.d.  should  vary  by  7  per  cent,  in  order 
that  the  rectified  current  and  pres.sure  should  remain  constant. 

-As  already  stated,  for  lighting  and  heating  purposes  it  would 
not  be  nece.s.sary  to  rectify  the  variable  frequency  alternating 
current.  If  the  voltage  drop  With  increase  of  frequency  were 
trouble.some  in  the  distribution  sy.stem,  this  could  be  com- 
pensated for  by  allowing  the  voltage  at  the  receiver's  end  of 
the  line  to  rise  by  a  definite  percentage  as  the  frequency  in- 
creased instead  of  maintaining  this  voltage  constant. 

It  will  be  observed  that  the  proposals  put  forward  involve 
the  existence  of  a  consumers'  load  of  constant  magiiitude.  If 
a  large  industrial  area  is  supplied,  such  constancy  of  load  is 
not  difficult  to  obtain  and,  by  the  e.stablishment  of  electro- 
chemical and  metallurgical  industries  in  or  near  the  areas 
supplied,  a  practically  constant  load  could  be  ensured.  The 
extremely  good  load  factor  so  obtained  would  ensure  prac- 
tically idea!  conditions  as  regards  minimum  cost  of  supply. 


THE     CENTRIFUGAL    PURIFICATION    OF    OIL. 


Thi:  Dk  1.av\i.  Mf.thod  oi-'  TBR.ATiNXi  T.rBiiiCATiNc  A\i>  Trans- 

FORMEH  Oils. 
It  has  long  l)een  known  that  centrifugal  force  has  the 
same  effect  as  gravity,  many  times  multiplied,  and  that  by  its 
use  liquids  of  different  .specific  gravities  are  readily  separated. 
and  solid  impurities  can  be  removi'd.  Besides  being  very  much 
more    speedy    than    the  ordinary    methods  of    gravity    eettle- 


for  reclaiming  oil,  and  thus  reducmg  cxpcndtture,  but  it  has 
remained  for  the  De  Lava!  Separator  Co.,  of  America  and 
Canada,  in  conjunction  with  the  Aktiobolagct  Separator  Co., 
of  Stockholm  (whose  sole  licensee  for  Great  Britain  and  Ireland 
is  Cluidburn's  (Ship)  Telegraph  C-o.,  Ltd.),  to  apply  centrifugal 
force  to  the  purification  of  oil.  It  is  claimed  that  the  purifier 
instantaneously  removes  dirt,  water,  and  other  impurities  from 
used  oil,  discharging  pure  oil.  from  one  spout,  water  and  the 
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ment  and  filtration,  the  action  of  centrifugal  force  is  much 
more  positive  and  results  in  the  line  of  demarcation  between 
the  purified  hquid  and  the  waste  matter  being  more  clearly 
.Itdiued. 

\  urious    methods   have   from    time    to  time    been    evolved 


lighter  solids  from  another,  and  retaining  the  heavier  impurities 
in  the  sediment  pockets  in  the  bowl.  It  makes  it  possible  to 
retain  with  safety  the  same  oil  in  service  for  much  longei' 
periods  than  is  common  at  present,  breaks  up  emulsions  and 
prevents  them  from  forming  again,  and  greatly  reduces  the 
consumption  of  oO. 

The  lubricating  oil  purifiers  are  also  adaptable  in  a  slightly 
modified  form  for  use  in  the  dehydration  of  transfonntT 
oil,  as  will  be  explained  later,  and  greatly  simplify  iliis 
iiperation  by  saving  both  time  and  labour.  The  necessary 
modification  is  simple  and  can  be  made  in  a  short  time  so 
that  there  is  no  reason  to  prevent  one  machine  from  being 
used  for  more  than  one  purpose.  Amongst  the  numerous 
iiI)iili(-ntions  of  the  system  the  following  may  be  paHicularly 
iiii'iitioned  ;  — 

Kliniination  of  all  impurities  (liquid  and  solid)  from  lubri- 
cating oils  and  moisture  from  electrical  insulating  oils;  reclam- 
ation of  crankca,se  oils  and  gear  gi-eases;  recovery  of  cutting 
oils  and  soda  wash  used  on  machine  tools;  treatment  of 
edible  oils  and  fats,  &c. ;  the  purification  of  quenching 
oils  used  in  tempering  operations,  and  of  internal-combustion 
engine  fuel  oil.  It  may  be  added  that  crude  oil  suitable 
only  for  burning  under  boilers  is  being  converted  by  ihe 
process  into  a  high-grade  fuel  for  internal-combustion  engines, 
with  a  consequent  saving  of  over  tl   per  ton. 

The  machine,  fig.  1,  comprise^  a  pedestal  casting  in  which 
a  high-speed  vertical  shaft  carries  at  its  upper  end  a  bowl, 
fig.  2;  the  impure  oil  enters  at  the  top  of  the  machine 
(through  the  strainer  .shown  in  fig.  1),  passes  dowuvvardM 
through  the  central  tube  (1)  and  out  into  the  bottom  of  the 
bowl.  The  latter  contains  a  numljcr  of  truncated  conical  shells 
of  thin  sheet  metal  so  arranged  as  to  practically  fill  the  whole 
of  its  interior  and  divide  it  into  thin  conical  spaces.  Tlie  oil 
flows  upwards  through  the  circular  holes  (2)  in  the  cones  into 
the  spaces  between  them,  and  the  lieavier  impurities  (such 
as  ilirt  and  water)  are  thrown  outwards  into  tlie  annular 
space  surrounding  the  cones,  while  the  lighti^r  purified  oil 
travels  inwards  and  upwards  towards  the  central  tube  (:!).  Of 
the  heavier  impurities,  the  solid  matter  is  retained  on  the 
periphery  of  the  bowl,  whence  it  must  be  removed  at  intervals : 
the  Water  pas.ses  upwards  (4)  and  out  tlirough  the  lowest  outlet 
into  a  pan  provided  with  a  spoilt  as  shown  in  fig.  J.  The 
pure  oil  leaves  by  the  intermediate  outlet  and  snout,  while 
the  top  outlet  only  comes  into  use  as  an  overflow  in  ilie 
event  of  the  bowl  becoming  clogged  with  dirt. 

Due  to  its  construction,  the  bowl  will  adjust  itself  aiito- 
if'tically    to  varying  proportions   of   (jil   and    water,   and   it* 
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IS  so  perfect  that  if  perchance   no   water  enters  th- 

Z/w  "■'•,'•  ,°°  •.'"•^^^''^'■««  *^ke8  place  through  he 
outlet;  similarly,  if  water  only  is  passed  thnS  the 
nothing  will  come  out  of  the  ol  outlet  '' 


U'itl 
Americ 
of  test 
1    in 


Fia,:  4,— .Portable-  Oil.  PciRiriBp.- 

I  roRcud  to  the  trcitment  of  electrical  insiiliUinc  nils 
T  P^^i-"*."^ '«  '0  test  oil  to  40  kV,  with  tie  oEfstvl, 
fP'  0-5  '"■  face  and  0.2  in.  *para-tion.  or  22  kV  w  th  a 
f-*-     >»nd     0]     in      reparation       When     the     dieWWo 


been  'i,  ''■•■/  '""l^  :■'  '""-'^bie  «et  (tigs.  3  and  4).  nav,- 
transfo, mer'th:„,.!l  /:''  "  T"'^^'^  ^'°'»  "'<=  '>""'""  "'  'I" 
her;  "tl  ch^h-  r j    ,"   ,     '^'^  tref,teHm  U„,  thick),  into  the  puri- 

is  pumi';  back?,  ix^  on";.?'  .r'^"'^^*'';"  '^"^  "t  "•''«"'^''  '^ 

are   supphcl    co       c  I      "th    /^/"'m^^^^^  'J  he  machine. 

which  con.Nists  e^s'entkilv  ^f  ""■•'^P"'P/>«<'  h""!  is  provided, 
able   di«.ba ILC  di.n^I^,   "      *^''-  ^'""^'"'.  b°"'    «'"'   ""   ="'i"st- 

top  di«k\'4\trlruTed'wben'o';.rS'^h;Y''  ,""  "'''','""™' 
without  the  wat,>r  seal  The  h^vvf  ^  ?  ^""''  •'"  "  '-•'a'"'"*-'- 
when   an   abnormal   1  nnnnt     f  ■'  "'*'''  ''^  "  '"""'''«■■■  "n'^' 

is  emuhsified  n  whicr^se  .  Li^  '  /'  "''''"',"'•  "■"  »*"-  "'' 
small  blank  di,skisu8edfn,t  ,!'•"'' V"'™P'''-^<^''^  '^"d  the 
small  disks.  But  v41n  fun  ionini";. '"""'"  1"%*^''  'l'^  ^'^  "^'' 
sealis.ofcour.se    discirderl    ,n^ /u'' u^     1   clar.fier   the  water 

.over  the  Hotl^  \ltr1n^his  ttc^'re^mu"';  bf  " '"'^r' 
ensure  that  the  bowl  narts  irp  fr!!  f  '•  '^  e.\ercised  to 

precaution  to  be  tkerf  when  heatiL  T'  T''"'^'  ^""'*"-'- 
ting  it  through  the  purifier  i.fi^"*'.  "''  K"'""-^  "'■«^"'»- 
toatemperat^ireofri^t^t'^t™^^^^^^ 

that  the  higher  ten.pen.ture  be  uaed  recommended 

oblain«rt'X'  ITsTlh:  mn.V  "■''  *^-'"  f^"'"  *-*  ^ata 
claimed  for  i^in  an'lfti  tnt^nli^nner'^'ThTl-lLt.  "''^V-^ 
made  is  capable  of  dealing  with  Wl  .T,il,n  n  l^  **'  P'""'-^'''" 
a  tJoor  space  of  only  '   so    f^    nn.l    /  l^^  P,T  ^°"'"'  '■«iu"-f-^ 

.'V.M.f.E.E..  P.CS  &c  f„  th^  p  ,"?^'u  ;^-  ^\  E'"P'5on. 
assistance   in   H.  li^eSra/^l/l^  tbc'l.^.^'^S"'"^  ""'  "^'^ 


THE     HOPEFUL     OUTLOOK     IN     RUMANIA. 

...l;t:^o!:iriif?T'jLt:^?rv'''Th!^'{™^^ 

^s  strugglmg  to  get  good.s  ,io^™  "to  Vhe';^  p^m'g'portr' Th - 
.n   order  that  proSuS  n  ay  ecu    nue'"  The  fw"'   ^''*?'"-^-- 

Britain's  vviwf'\i*'"'  S''"''''  ^"'•l"''">   Provinces,  in 

Advan?a^».  ,  n"'*'     J^'""''"ian     admini.stration     ■. 

Advantajies.         giadually   securing    a     firm    foothold,    the 

the  list  of   Hnt.„n\''".',','\  ■^'  ''^''^T''''  .""  ,'';™nsirferable  one   in 

•nt  I  Ti    '  ^'I't's.h   good.«  nito   the   heart  of   the  countrv 

Ihu..  the  Brithsh  e.xporter  is  not  only  m   a  privileged  posi- 
iJ      1    r  ''•"  '-'  "^'■'"!'   P'''''">'  '"   "l"^-"'  to  make  -ood  h  s 

lo  Si-tef  fron^y,;''""^''''■"'''^  ^ 

n(_e.\pectea  irom  lata  enemy  countries. 

nl    thp  fn.  ,  '^'""'''*   f-Puii"".    Rumania  will    probably  be  one 
I,.,-    It      1'      "'■   ™'V^i'f''c<'"t''   to  attain   complete   recover 
Hutish  ent.^rprisc  and  British  capital  may  regard  tie  a.unfn' 
Min^lus'^hll^i^s^'^'^^^'"  honest  endeavour  ^mlZ'Si 

rn,nnr(  '^'"'^  P'T"*","*   P.'""*'"'   <'>i">i"ation  of   Ocr- 

I'n!S,'  "!■'"■'■  '"'^  ■^"■'=*"»  f"'^^'"  th<^  circle  of  sup- 

Inss.biht.es.        phors   gnes   the  Tniled    Kmg.lon^  a  m"S. 
n.,,1     .     f  ..  •  n'ucent  opportunity    to    redeem    her    Di'«t 

ne,glect  of  this  market  and  to  take  her  .stand  .irthe  nr  ncin-^l 
supplier  of  manufactured  goods.     With  the  advant.a.^e  ot  TA 
transport    to    the   Danube  doorstep  of  Rumaiat;    United 
Kmgdom  IS  able  to  give  quicker  deliverie*  of  mer clnndi^  t 
0^  '^veT"thr&'r  ^1  ^%P^^^'-  to-day  frorn'oerilnv 
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The  breakdown  of  land  transport  in  Central  Europe  has 
BO  far  acted  as  au  almost  insuperable  barrier  to  the  sale  of 
German  or  Austrian  goods  in  Rumania  in  any  large  quantities, 
and  may  continue  to  do  so,  at  any  rate,  lor  some  years.  Dur- 
ing this  time  the  Britit^li  exporter  will  have  every  opportunity 
of  making  acquaintance  with  this  market  and  of  firmly  cstali- 
hshing  his.  goods  in  the  favour  nl  ihi-  ultimate  consumer, 
but  as  the  passage  of  every  mouth  brings  with  it  an  ameliora- 
tion in  the  existing  state  of  transportation,  merchants  and 
manufacturers  interested  in  the  futun-  wants  of  this  market 
with  eighteen  million  customers  are  reconuneuded  to  take 
steps  as  soon  as  possible  to  make  themselves  acquainted  with 
those  wants  and  the  best  means  of  supplying  them. 

In  order  to  give  an  example  of  where  the  Rumanian  market 
for  British  goods  is  capable  of  expansion.  H.M.  Commercial 
Secretary  quotes  particulars  of  certain  United  States  imports 
into  Rumania  in  1913.  Amongst  them  appear  the  following, 
in  addition  to  quantities  of  agricultural  machinery  :  — 

Tons  Ijci 

Pumps  of  all  kinds  for  liquids,  air  or  gas. 

also  fans        ■_       ■■■         12<3  1.51.94-i 

Steam    engines    weighing    from    500    to 

•2,.500  kg .  '0  H^.791 

Stationarv  engines  and  other  special  ap- 
paratus" weigMng   2,000   to  10,000   kg. 

per  piece       •■■  116  116,8.30 

Stationarv  engines  and  other  special  ap- 
paratus weighing  500  to  2,000  kg.  per 

Articles  in   metal       16-1  147,953 

Instruments  for  boring   wells  and  other 

bore-holes  ...'       252  302.572 

Iron   tubes  and   pipes  28,128        18.283,818 

Other  lines  of  British  goods  for  which  Rumania  offers  a 
market  include  electric  dynamos  and  motors,  fans,  lamps.  &c.. 
and  gas  and  oil  engines. 


CORRESPONDENCE. 


Letteri  received  by  u»  after  5  P.M.  ON  ToBSDAT  cannot  appear  until 
the  foUowing  week.  Correxpondents  should  forward  their  communi- 
cations at  the  earliest  possible  nwment.  No  letter  can  be  published 
tnless  tw  hdve  the  writer's  name  and  address  in  our  possession. 


The  Bradford  Housing  Scheme. 

With  reference  to  the  statement  by  Messrs.  Henley  in  this 
week's  Review,  no  doubt  my  own  experience  wdth  a  similar 
type  of  wire  would  interest  your  readers.  I,  myself,  with  tlie 
aid  of  a  boy  have  on  numerous  occasions  finished  completely 
in  7J  tours,  a  four-point  installation.  That  is  to  say,  every- 
thing is  completed,  down  to  shades,  including  main  switch 
and  fuses,  and  as  all  furniture  and  linoleum  had  to  be  moved 
by  us,  you  will,  I  think,  agree  with  me  that  it  is  quite  as  good 
a  performance  as  that  of  Messrs.  Jessop  &  Boydell  Ltd.  1 
may  state  that  at  present  myself  and  the  same  boy  are  instal- 
ling the  Walsall  Continuity  Grip  system  in  a  housing  scheme. 
and  our  present  rate  of  progress  for  wiring  and  tube  work 
onlv.  but  including  plugging  walls  and  earthing,  is  eight  lights 
in  Vj  hours.  Should  any  of  your  readers  deske  any  further 
information,  by  all  means  give  them  my  address. 

Proj?ress. 

September  llth,  1921. 


Electricity  for  All.  i 

Much  has  been  written  of  the  .squalid  approaches  to  London. 
but  I  was  never  so  impressed,  as  on  one  of  the  beautiful 
summer  evenings  last  week,  with  the  appearance  of  the 
backs  of  the  houses  from  the  train,  and  with  the  great  need 
of  electricity  by  the  masses.  About  80  per  cent,  of  the  houses 
had  all  their  windows  closed  or  nearly  closed,  and  one  could 
look  into  hundreds  of  rooms  badly  hghted  by  ill-placed  gas 
brackets,  whose  greenish-yellow  glare  showed  up  the  ceilings 
they  had  blackened,  but  gave  httic  enough  light  where 
required.  (Jne  could  imagine  the  gas-vitiated  atmosphere,  the 
clammy  heat,  like  a  foretaste  of  the  crossing  of  the  Styx,  and 
realise  something  of  the  horrors  of  gas  lighting  in  these  small 
overcrowded  rooms. 

In  wondering  whether  in  our  time  the  clean,  healthy,  and 
cheerful  electric  lamp  would  reach  the.sc  thousands  of  homes, 
an  idea  occurred  to  me  which  I  ask  voiir  indulgence  for  space 
to  outline.  It  seems  Utopian  at  first,  but  as  one  turns  over 
the  suggestion  a  way  seems  possible  which  would  not  only 
benefit  the  health  of  the  community  at  large,  but  bring 
employment  and  great  prosperity  to  every  section  of  the  elec- 
trical industry. 

The  days  when  we  had  to  fight  the  gas  interests  for  nur 
first  footing  have  so  far  receded  that  we  tend  to  forget  the 
very  solid  foundations  upon  which  the  electricity  supply 
industry  stands.  The  indisputable  advantages,  to  any  but 
a  gasman,  of  electricity  from  an  hygienic  point  of  view,  its 
cleanliness  and  saving  in  decorations,  its  safety  and  conveni- 
ence, make  an  irresistible  appeal  to  those  who  can  afford  its 
installation.     We  are   now   practically  face  to  face  with  the 


problem  of  how  we  are  to  bring  its  benefits  to  tho.se  who 
cannot  afford  the  first  expense,  or  who  are  not  willing  to  lay 
out  tlu  ir  money  on  premises  held  on  short  or  expiring  leases. 
I'll.-  latter  is  the  real  obstacle  to  the  lighting  of  a  vast 
iiniulnM-  (if  houses,  where  if  the  wiring  were  installed  vhe 
tenants  would  not  object  to  purchasing  the  fittings  and 
portable  appliances.  In  both  cases  many  would  be  williDg 
tu  pay  u  portion  of  the  installation  cost  it  it  could  he  appor- 
tioned in  relation  to  their  period  of  tenure. 

The  ijuestion  then  is  whether  wc  can  overcome  this  difficulty 
or  whethei'  wc  are  to  wait  for  the  more  general  use  of  clec- 
Iricity  until  all  these  tens  of  thousands  of  houses  are  rebuilt. 
.\lv  suggestion  lies  along  the  lines  of  the  old  National  Free 
Wiring  Co. ;  instead,  however,  of  a  company  formed  purely 
lor  the  benefit  of  its  shareholders,  I  propose  a  corporation 
being  formed  to  finance  hire-purchase  wiring  schemes,  with 
the  idea  of  only  paying  sufficient  interest  to  attract  inveistors 
uho  are  satisfied  with  a  small  return,  provided  their  money 
is  safe  and  repayable  at  par.  This  corporation  should  have 
the  support  of  the  whole  industry,  and  all  its  important 
nu-mbers  should  not  only  invest  a  portion  of  their  reserves, 
but  guarantee  it  according  to  their  means.  It  would  only 
lequu'e  to  be  a  finance  company  operating  through  the  various 
supply  authorities  in  the  country;  let  us  call  it  The  National 
Electric  Wiring  &  Banking  Corporation,  until  a  better  name 
is  offered.  Its  function  would  be  to  offer  various  schemes  of 
hii-e-purchase  wiring  as  on  a  weekly  payment  basis,  quarterly, 
"f  taking  a  broad  average  by  adding  so  much  per  unit. 

-■\.s  the  supply  authorities  would  reap  the  benefit  of  a 
l)ermanent  revenue,  they  might  well  be  expected  to  supervise 
the  erecting  of  installations,  the  collection  of  the  hire-purchase 
moneys,  and. to  act  as  the  corporation's  agents  free  or  at 
most  for  a  trifling  percentage  on  the  .'^unis  coHected.  The 
corporation  should  be  everybody's  child.  The  Elecliricai  De- 
velopment Association  could  perhaps  undertake  the  publicity. 
The  I.B.E.  might  be  asked  to  draft  from  its  rules  a  formula 
to  establish  a  standard  of  material  and  workmanship  as  low 
as  considerations  of  safety  and  durability  permit.  The  com- 
mittee appointed  for  this  purpose  might  also  take  steps  to 
remove  any  irksome  local  supply  authorities'  conditions, 
where  they  involve  expense  not  called  for  by  I.E.E.  rules,  by- 
making  suitable  representations  direct  or  through  the  Elec- 
tricity Commissioners.  The  Contractors'  Association  might 
contribute  data  on  the  life  of  installations  for  the  I.E.E.  Com- 
mittee to  consider  and  prepare  for  the  corporation'c  actuary. 
Local  wu'ing  contractors  would  canvass,  and  those  bringing 
in  the  agreement  would  naturally  have  the  order  for  the 
installation.  The  drafting  of  an  agreement  as  between  the 
i-orporation  and  its  agents  and  the  landlord  and  his  tenants, 
to  ensure  payment  for  the  installation,  would  not  be  difficult, 
seeing  that  all  parties  are  to  benefit. 

Some  new  legislation  might  be  necessary  to  empower  supply 
authorities  to  play  their  part,  in  which  the  good  offices  of  ihe 
•Ministry  of  Health  might  be  enlisted. 

The  corporation  might  extend  its  usefulness  by  including  a 
lire  policy  under  its  agreement,  and  so  eliminating  any  severe 
tire  office  regulations;  this  risk  could  be  easily  under-w.ntten. 
The  great  thing  would  be  to  establish  it  upon  such  a  basis 
that  its  stock  would  be  a  gilt-edged  security  of  the  highest 
nrder.  The  ultimate  capital  would  of  course  be  immense, 
but,  to  commence,  if,  say,  a  hundred  only  of  our  principal 
liianufactnrers  and  institutions  would  contribute  as  an  in- 
vestment £'1,(K)0  each,  and  guarantee  a  like  amount,  a  start 
could  be  made.  There  are  thousands  amongst  our  ranks  who 
.spare  no  effort  to  advance  our  industry,  and  who  might  be 
willing  to  invest  small  sums,  and  with  this  as  a  foundation 
the  savings  bank  branch  of  the  corporation  could  get  going 
and  accept  deposits  in  small  or  large  sums,  and  on  short  or 
long  notice.  \\\  the  men  in  the  industry  would  give  their 
.support,  and  we  know  the  general  public  has  unlimited  faStb 
in   the  future  of  electricity. 

Could  we,  after  the  first  few  months,  tackle  500,000  installa 
tions  a  year?  .\nyhow.  let  us  put  down  a  few  figures  on' 
that  ambitious  assumption,  and  try  to  get  a  rough  idea  of 
what  might  be  done  ;  — 

500,000  installations  at  an  average  of  10  points   =  5.000.000 
points. 
5.000,000  points  at  an  average  of  30  watts  =  150.000  k\\ . 
Suppose   with  modified  wiring  rules  and   men  doing   their 
best,    knowing    there    was   plenty    more    work    waiting,    we 
could  work  at  20s.   to  25s.  per  point  (I  am  not  a  contractor, 
and   can    only  guess),    we    shall   eventually    want   about   five 
million  pounds  to  finance  this  number  of  installations.     Heat- 
ing and  cooking  installations  would,  of  cour.se.  be  additional. 
To  get  our  money  back  in  ten  years,  it  would  mean  about 
7d.  or  8d.  per  week,  which  is  nothing  to  pay  and  ample  to 
cover  capital,  interest,  and  expenses.     Stock  could   be  issued 
at  95  bearing  6J  per  cent,  interest,  repayable  in  10-15  years. 
We  get  some  idea  of  possibilities  if  we  suppose  for  a  start 
that  each  of  these  additional  consumers  had  an  electric  iron, 
say  another  125.000  kW   load,   which   would  mostly  come  in 
slack  periods,  and  give  an  improved  diversity  factor. 

T  shall  be  told  that  such  a  scheme  could  never  be  worked 
—I  think  it  could,  with  the  right  spirit  of  co-operation:  and 
that  the  initial  capital  could  not  be  found— again,  if  the  big 
men  in  the  electrical  industry  took  it  in  hand,  I  feel  sure 
it    could. 

I    li.ipc,    thereforr-,   that   this  letter  may   provoke  di.scussion 
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and  produce  constructive  criticism.  The  tremendous  impetus 
to  the  whole  industry,  bringing  full  employment  to  contrac- 
tors, makers  of  plant,  cables,  meters,  &c.,  the  increased  manu- 
facturmg  output  reducing  costs  and  strengthening  us  in  over- 
seas competition,  the  increased  stalion  output  spreading  out 
capital  charges  and  enabling  a  real  cheapening  of  elci-tricity 
for  all  purposes  to  come  about,  would  re-act  and  help  other 
industries;  the  possibihties  are  such  that  I  hope  leaders  may 
be  forthcoming  and  a  united  effort  may  be  made  to  bring  the 
National   Electric  Wiring   Corporation   into  being. 

Fred.  M.  West. 
IjDndon. 

September  lOth,  1921. 


Leadingan  from  Overhead  Mains. 

I  would  be  grateful  to  know  if  any  standard  method  has 
been  adopted  for  leading-iu  to  consumers'  premises  from  over- 
head mains;  several  towns  I  have  visited  seem  all  to  have 
methods  of  their  own.  I  have  never  seen  any  discussion  on 
this  matter,  but  I  am  sure  some  of  your  readers  wdll  be  in 
a  position  to  give  their  experience  from  actual  practice. 

Spark. 

Septewher  \-llh,  19'21. 


Competitive  Trials  of   Electrical  Apparatus. 

Many  papers  are  read  at  various  Institution  meetings,  and 
many  letters  appear  in  "  Correspondence  "  columns,  with  re- 
gard to  the  practical  efficiency  of  electric  cooking  and  heating 
appliances,  current  limiters,  meters,  and  various  other  elec- 
trical  apparatus. 

It  would  be  of  great  advantage  to  the  electrical  industry  if 
practical  trials  under  working  conditions  were  arranged  by 
the  I.E.E.,  or  the  E.D.A.,  similar  to  those  conducted  by  the 
Boyal  Agricultural  Society  in  connection  with  agricultural 
machinery. 

Such  trials  could  be  held  in  connection  with  electrical  exhi- 
bitioBs;  the  awards  would  be  an  excellent  advertisement  for 
the  successful  competitors,  and  would  guide  designers  in 
their  efforts  to  achieve  perfection. 

Arch.  J.  Howard. 

Electricity  Dept.,  Taunton. 
September  10th,  1921. 


Accumulator  Froth. 

Mr.  A.  E.  Frost's  letter  in  your  issue  of  September  2nd, 
is  one  that  cannot  pass  without  notice. 

He  states  that  frothing  only  occurs  in  accumulators  by' 
certain  makers,   the   cause   being  inferior  quality  celluloid.^ 

Every  manufacturer  of  small  accumulators  enclo-sed  in| 
celluloid  cases  has  experienced  frothing  trouble  at  one  time 
or  another.  Everyone  who  re-charges  or  repairs  accumulators 
of  all  makes  is  aware  of  this.  Is  it  hkely  that  high-class 
manufacturers  of  accumulators  would  not  make  every  en- 
deavour to  obtain,  and  use,  the  best  quality  celluloid  obtain- 
able, when  the  matter  is  of  such  importance  to  them'.' 

It  is  certainly  true  that  frothing  is  usually  experienced 
when  celluloid  is  used  for  the  containing  cell,  but  it  does 
not  follow  that  it  is  entu-ely  due  to  the  celluloid.  It  may  be  duo 
to  other  causes  which  the  celluloid  may  assist. 

Frothing  in  most  cases  has  its  origin  in  the  use  of  impure 
water,  lime  salts  being  deposited  on  the  plates  and  inter- 
fering with  the  process  of  charging. 

Camphor  (which  is  extremely  volatile)  is  one  of  the  principal 
constituents  of  celluloid,  and  celluloid  even  at  its  best  is 
not  a  particularly  stable  compound. 

When  trouble  arises  from  impure  water,  the  fact  that  the 
containing  case  and  probably  the  separators  are  celluloid 
tends  to  assist  and  increase  this  troublesome  complaint. 

Wm.  Peto. 
Prilchett    ,(■  Gold  and  E.P.S.   Co.,    Lid. 

London. 
Sept::mher  Sfh.   1921. 


The  "  Rayyac  "  cleaner  has  these  improvements,  as  well 
as  ample  suction  power,  with  a  big  saving  in  time  and  lalj'jur 
us  compared  with  the  plain  suction  cleaner. 

C.  Geo.  Nobhs. 
London. 

September  lOih,  1921. 

[Several  letters  on  this  subject  have  been  received,  extolling 
the  virtues  of  specified  models  of  cleaner.  Our  aim  through- 
out has  been  to  deal  w  ith  the  matter  from  the  technical  point 
of  view,  without  regard  to  any  particular  make,  and  we  feel 
that  no  useful  purpose  will  be  served  by  contmaing  this  corre- 
."pondencc  on  the  lines  it  is  now  following.— Eds.  Elec.  Rev. J 


Supply  without  Statutory  Powers. 

Many  thanks  for  your  clear  and  full  explanation  in  last 
week's  issue  of  the  position  of  unauthorised  schemes  under 
the  new  Acts.  May  I  just  say  that  in  the  case  in  my  mind 
it  is  taken  for  granted  that  the  existmg  small  scheme  cannot 
compete  in  price  with  the  new  and  ollicial  scheme,  and  that 
any  attempt  by  the  former  to  obtain  an  Order  would  be 
opposed  tooth  and  nail  by  the  competent  local  authority, 
which  in  fact  intends  to  get  an  Order  itself. 

Indeed,  m  this  particular  locahty  prominent  members  of 
the  Labour  party,  which  has  a  majority  on  the  R.D.C.,  have 
said  that  they  would  shut  down  the  existing  plant  at  once, 
without  waiting  for  an  authorised  supply,  if  they  were  able 
to  do  so,  and  they  are  in  any  case  refusmg  further  permits  for 
poles  where  they  can.  This  in  spite  of  the  fact  that  there  is 
no  gas,  and  that  the  advent  of  an  authorised  supply  must  be 
a  matter  of  years. 

As  regards  the  other  question — cost  of  ixiwer — I  am  afraid 
you  do  not  do  me  justice.  The  figures  mentioned  were  not 
intended  to  be  taken  as  a  full  comparison  at  all,  and  the  items 
you  mention — interest,  depreciation,  rent,  rates,  labour,  lubri- 
cation and  repairs — were  omitted  on  both  sides.  An  the 
same,  I  freely  admit  that  some  of  these  items  would  be  lower 
m  the  case  of  the  electric  motor,  and  obsolescence  perhaps  not 
counted  at  all. 

Against  your  statement  that  I  "  tacitly  assume  that  the  oil 
engine  set  is  going  to  run  at  full  load  and  maximum  efficiency 
when  it  runs  at  all,"  I  put  forward  figures  given  in  a  technical 
journal  last  year,  relating  to  the  type  of  "engine  in  question. 
The  engine  is  of  5  h.p.  The  consumption  at  full  load  was 
.425  lb.  of  paraffin  per  b.h.p.-hour,  and  at  3  h.p.,  .46  lb.,  i.e., 
well  within  the  half  pint  mentioned  at  bO  i^er  cent,  of  full 
load.  These  are  test  figures,  certainly,  but  my  experience  is 
that  the  fuel  consumption  of  oil  engines  need  not  exceed  the 
test  figures  by  any  very  serious  amount,  given  reasonable 
treatment. 

Further,  the  comparison  was  obviously  favourable  to  elec- 
tricity by  reason  of  the  small  sets  taken  as  examples,  and 
the  efficiency  mentioned,  90  per  cent.,  is  not,  if  I  remember, 
attained  by  electric  motors  of  this  size. 

Consideration  of,  say,  a  100-h.p.  modern  steam,  suction  gas, 
or  crude  oil  plant,  running  ordinary  factory  hours,  would  be 
perhaps  more  useful.  Is  it  certain,  even  where  a  final  drive 
by  electric  motor  is  convenient  and  desirable,  that  a  plant 
such  as  mentioned,  driving  a  generator,  would  not  be  cheaper 
in  very  many  cases  than  a  supply  from  a  far  distant  hydro- 
electric station,  delivered  to  the  works  at  2Jd.  or  3d.  a  unit'.' 

A.  O.  G. 
September  12*/!,  1921. 

[Why  the  Labour  members  of  the  Rural  District  Council 
should  wish  to  shut  down  the  plant  in  question  is  a  mystery 
that  we  cannot  fathom.  With  regard  to  the  cost  of  power, 
we  regret  that  our  correspondent  feels  that  we  have  not  done 
justice  to  his  figures,  in  our  brief  reference  to  this  subject;  we 
merely  wished  to  utter  a  warning  against  hasty  and  incom- 
plete estunates  of  comparative  cost.  We  do  not  knoy  the 
nature  of  the  small  plant  to  which  he  refers,  but  he  appears 
to  he  satisfied  "  that  the  existing  small  scheme  cannot  com- 
[lete  in  price  with  the  new  and  oflicial  scheme  ";  yet  he  ques- 
tions whether  an  outside  supply  at  25d.  or  3d.  n  kWh  can 
compete  with  a  private  installation.— Eds.  Elec.  Rev.] 


Carpets  and  the  Electric  Suction  Cleaner. 

.\s  an  actual  user  of  various  kinds  of  cleaners  in  my  home, 
I  find  the  most  satisfactory  type  for  domestic  use  uuist  cer- 
tainly have  a  revolving  brush,  to  tiick  off  pieces  of  cotton  or 
such-like  material  that  become  entangled  in  the  pile  or  nap 
of  the  carpet.  .Suction  alone  is  useless.  The  brush  should 
not  be  driven  b\  the  inntor,  but  be  capable  of  being  driven 
at  varying  speeds — fast  or  slow — to  suit  the  varying  classes 
of  material  it  is  desired  to  sweep  up. 

This  is  easily  accomplished  by  coupling  up  the  brush  Ui 
one  of  tlie  rubber-tired  wheels  on  which  the  cleaner  runs; 
;hereby  the  brush  is  turned  at  any  suitable  speed  as  the 
cleaner  moves  over  the  carpet. 

■The  brush  should  be  of  the  toggle  type,  i.e.,  a  number  of 
soft  pencil-i-haped  brushes  fixed  staggered  fashion  to  a  hollow 
spindle.  .\  light  brush  of  this  kind  is  much  more  effective 
than  the  continuous  me.sh  brush;  a  simple  rubber  belt  will 
drive  it.  no  adjustment  is  necessary,  the  bru.«h  is  in.stantly 
lietai'hahle— and  easy  to  clean  if  long  threads  get  wouni', 
upon  it. 


Organ  Blowers. 

In  changing  over  from  d.c.  to  a.c.  the  church  organ  blower 
motor  offers  a  i>eculiarly  difficult  problem.  The  ordinary  d.c. 
organ  blower  motor  is  controlled  easily  enough  by  means  of 
a  resistance  in  the  armature  circuit.  The  a.c.  motor,  on  the 
other  hand,  runs  at  a  constant  speed,  and  is  also  liable  to 
make  an  unpleasant  noise,  which  is  intolerable  in  a  church. 
.•Vn  account  of  methods  by  which  the  difficulties  have  been 
overcome  will  be  welcomed  by 

Organ  Blower. 

September  Vlth,  19-21. 


The  E.P.E.A.  Schedule  and  Economy  Stunts. 

What  good  does  "  .\nti-Bunkum  "  hope  to  achieve  by 
rattling  the  sabre,  and  whv  should  he  waste  time  in  lashing 
himself  into  such  uncontrcillable  fury  over  a  weak,  powerless 
Association  such  as  tlie  E.P.E.A.'' 

Being  a  believer  in  sweated  labour,  as  "  Anti-Buukum  " 
practically  admits  himself  to  be.  has  it  never  occurred  to  him 
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that  it  is  he  and  the  small  minority  who  think  with  him  who 
are  largely  resl)on^]ble  lor  the  existence  ot  the  E.P.K.A.  and 
similar  asiociatious'.' 

I  think  It  Will  be  generally  admitted  by  all  unbiased  and 
fair-minded  individuals  that,  prior  to  the  war,  the  staffs  m  the 
majuiity  ol  tontral  stations  did  not  receive  anything  like  ade- 
quate remuneration  lor  the  services  they  were  called  upon  to 
lender.  I^ow,  unfortunately,  in  many  cases  the  pendulum 
appeai-s  to  have  swung  a  good  deal  too  far  in  the  other  direc- 
tion, and  salaries  and  wages  \\ill  undoubtedly  have  to  be 
modified  and  put  on  a  commercial  basis,  not  only  in  our  own 
but  in  all  other  industries,  if  the  country  is  to  regain  its  old- 
time  prosperity. 

.-Vs  usual,  the  extremists  on  both  sides  appear  to  think  that 
there  is  only  one  side  to  the  question,  and  that  side  their  own. 
l>et  us.  therefore,  before  attempting  anything,  scrap  the 
extremi.sts  as  being  incapable  of  contributing  anything  useful 
to  the  discussion  on  this  matter,  and  then,  and  only  then,  will 
there  be  some  real  prospect  of  a  sane  and  reasonable  solution 
of  this  difficult  problem. 

In  conclusion,  I  may  say  that  I  hold  no  brief  for  the 
E.P.E.A.  and  am  not  a  member  of  the  same,  nor  do  I  agree 
with  the  somewhat  bragging  tone  of  Mr.  .Arthur  Jones's 
letter.  .\t  the  same  time,  1  would  suggest  that  in  writing 
letters,  such  as  the  one  published  in  your  issue  ot  Septem- 
ber 'ind.  "  Anti-Bunkum  "  only  lays  him.self  open  to  the  con- 
tempt and  disgust  of  all  who  are  capable  of  looking  at  this 
matter  from  a  fair  and  unprejudiced  point  of  view. 

Borough  Electrical  Engineer. 

September  6</i.  IMl. 


[Other  letters  have  been  receivi'd 
ing  the  H.f.E.A.  and  reproving; 
JiLEC.  Hev.] 


Miiiihir   M'iii.   suppiiit- 
Anti-Hiiiikiiiii.    —nils. 


A  iMotor  Problem. 

.Although  Mr.  Davies's  motor  problem  lacks  detail,  it  is 
obvious  ttmt  the  trouble  is  due  to  the  frequency  of  his  supply 
mains,  from  the  information  given  it  would  appear  that  the 
machine  in  question  is  rtesigneo  for  a  frequency  in  the  neigh- 
bourhood of  (jO  cycles.  This  is  borne  out  by  the  test  he  ap- 
plied. The  mosc  noticeable  change  uben  the  frequency  is 
increased  or  decrea.sea  is  the  speed  of  the  rotor.  Synchronous 
8peed  =  cycles  X  I2l)/number  of  poles.  When  the  frequency 
is  decreased  as  in  our  case,  there  is  a  corresponding  decrease 
in  siieed.  Also  the  back  voltage  which  opixises  the  line  e.m.f. 
IS  equivalent  to  Hux  times  the  frequency.  If  frequency  is 
decreased,  tlux  must  be  increased.  Results :  iron  over 
saturated,  .stray  power  loss,  magnetising  current  considerably 
increased,  and  undue  heating,  there  is  only  one  way  out  of 
his  difficulty,  that  is.  to  have  the  winding  redesigned,  unless 
he  adopts  the  following  method,  which  will  involve  a  consider- 
able sacrifice  of  horse  power  :  Vary  the  voltage  in  the  same 
ratio  as  the  frequency  (60  cycles  to  -25  cycles).  'ITie  result  will 
be  increased  amperes,  decreased  watts,  torque  unchanged,  de- 
creased efficiency,  increased  power  factor,  decreased  horse 
power,  ."^s  Mr.  Swindlehurst  points  out.  T  also  fail  to  see 
flow  the  horse  power  and  the  voltage  were  determined  from 
the  data  supplied.  From  the  diagram  I  presume  the  motor  is 
of  the  split-phase  starting  type,  commencing  its  work  as  a 
two-pha.ser.  Mr.  Da  vies  is  evidently  aware  that  this  winding 
may  be  made  suitable  for  different  voltages  by  a  series,  series 
parallel,  or  parallel  arrangement.  I  .shall  be  pleased  to  discuss 
the  subject  further,  if  Mr.  Davies  cares  to  furnish  further  in- 
formation. 

W.  Pinkerton, 

Manchester. 
September  ]-2th.  ]!l'21. 


NEW     PATENTS     APPLIED     FOR,     1921. 

(NOT  YET  PUBLISHED.) 

Compiled   i-xprcsslj    fur    Ihis  journal    by    Messb.s.   SenON-JoNf-s.    O'Uiiii.    nsu 

.Stephens,  Charlcrcd  P.itenl  A)<enl»,  285,   High  Holborn,   London,  W.C.  1. 

22.H2.I.  "  Electric  photographic  printing;  or  copvini;  m;Khin"->  "  t  li 
H.al.l.n    ami   J.    Hal.Vn  &   Co..   U.I.     .A.igu-l  SSth. 

22.S:ltl.     ••  Electric    iswitch.''  '  I..    \V.    Mnxham.     .\ugusl    ^9lli. 

22,857.  •■Wireless  tclcgraphi.:  anil  leluphonii  apparatus."  \V.  H  All,,! 
August   29th. 

22,li.'.8.  "Telephone  «y»(<!ms."  Autoinalic'  Telephone  Manufarlurinc  Co 
T.td.    August   2»th.     (United  Stales,    March    15lh.) 

22.880.  "  Electro.magnelic  apparatus  lor  recording  sound."  A.  F  .Svkrs 
Aujiust  29th. 

22.wn  "Direction-finding  apparatus  for  wireless  lelcgraphi."  G.  W. 
H.irris.   u    Hodgson,  C.  E.  Morton,  and   L.  G.    Prcslon.    Augusr29th. 

22.87(1.  "  Klcdrir  light  fittings  with  bowl  .shad<-s  or  reHeclors."  H  C 
Pride.     August   29lh. 

22.8".'i     "  Control   means,  (or   electric    motors."      Igranic    KIcctric  Co.     Ltd 
(Culler-Hammer    Manulacturing    Co.).     August   2!)th. 
•wf**'      "^'''"'-"'"S    •"'"•'"    *>>    ••iMtrolysis."      .\-.     V.    Hybinelte.    August 

iS'Si  ;;  ^.Vireless  telegraphic  app.iralu«."  W..  H.  Wilson.  August  29lh. 
.-^•"'';.»^'^''f.'"."'  "PP^""""  American  Radio  &■  Research  Corporation. 
.\ucusi  2aih.     (UnileW   Sl.-ile».   August   30lh.    )P20.1 

«2?«      ',;  In'^->n'l"t'-"'     -kririr    lamp."     K.     .Vishimoto.     August    29th. 

22.910.  App.,ra.us  lor  .(iniini.hing  centrilugal  force  in  rotors  ol  fast. 
running  tIectrKal  machines  ■  Akt.-C,...  Brown.  Bm-eri  e(  Cie.  August  29.h 
(Switzerland.  September  9th,   1920.) 

^S'    '.'.'>."'T'""'   "=""■'"'. 'l.vn^tno"     T.    Cooper.    August    30tli. 
^.964.        Combinatron     electric     radiator    ■.nt)     hot-water    circufator  •        A 

?:nR2      •■d^.n.     ,.,    ,.„u..      ..,         ,     r.     <;,rilh.     Augu.l   30lh 


22,990.  "  Devices  for  balancing  currents  in  parallel  connected  conductors 
for  heavy  alternating  currents"'  A.  B.  Field  and  Melropolitan-Vickers  EleC 
trical  Co.,    Ltd.     August  30th. 

22,9911.    "  Kectitiers   lor  high-potential  alternating  electric  currents."    A    C         ' 
Gooldcn.   A.    K.    (Jrcatbalch,   and    V.    E.    Tullin.     August    30lh. 

23,001.  "  Electric  maximum  automatic  cut-out."  D.  J.  B.  Koolhaas 
August   ;)Oth.     (Holland,  August  SOlh.  1920.) 

23,004.  "Alternating  current  track  signalling."  L.  H.  Peter  and  Westing- 
house    Brake    sSi   Sa.xbj    Signal    Co.,    Ltd.     August  30th. 

23,013.  "Signalling  svslenis."  Radio  Comniunicatiun  Co.,  Ltd.,  and  J. 
Scott-Taggart.    August    SOtl). 

23,018.  "  Coniniutaiorb,  svc.  (or  ignition  current  in  internal  combustion 
engines."    F.  J.    Brougham    (W'alker  Accessories  Co.).     August  30th. 

23.020.  "  Holders  lor  electron  ^  discharge  devices,  &c."  C.  G.  Eden  and 
General   Electric    Co.,   Ltd.     August  30th. 

23.021.  "  Electric     motor    starters."        Hrilish    Thomson-Houston    Co.,     Lid  LI 
(G.n.r.il   Electric  Co.).     August   30th. 

2.1.0J4.     "Circuit   closers  lor  elcclric.illv -ui 
Wacker.     August  30th. 


■a  alarn 
il.'d    ala 


icchanism.'-    G.  W. 
mechanism."        G. 


23,04(1.     "  Circuit    closers   for    electrical 
W.   W.icker.     August  30th. 
23.044.     "Electric  lamps."     .S.   J.   Levi  and  H.  Rottenburg.     August  30th. 
23,0(i(i.    "Accumulator  ballei'.v."     J.  R.   Palmer  and  W.  C.  Ashton.    August 


31st. 


boxes    l„ 


etallic    sheathed     wires. 


2.i.07."..     "  Kleclrical    bonding    junctit 
&.."     I..    I'-.    Movie.     August   31st. 

23.080.     "  Well  globe   fittings   (or  electric   lamps."     ('.    A.   Elv.     Augusl  31sl. 

23,0J1.  "  Motor-driven  sewing  ni.ichinc."  W.  C.  Fairweather  (Uiehl  Manu- 
(acluring  Co.).     August  31st. 

23,103.     "  Electric  light   switches."     0.    W.   Hecherraz.     August  31st. 

23.138.     "  Electric  motor.   Ac.  controllers."     C.    J.    Gordon.     August    31st. 

23,144.  "  Electric  current  limiting  devices."  British  Thomson-Houston  Co., 
Ltd.    (General    Electric  Co.).     August   31sl. 

23.149.  "  Electrodes  for  electric  welding,  cutting.  &c."  A.  C.  Cutting, 
Welding  Co.,   Ltd.,  W.   H.   Flood,  and   U.  T.  Smout.     August  31st. 

23,154.  "  I'rocess  for  rapid  energising  of  magnets."  .Akt.-Cics.  Brown, 
Boverl   ct   Cie.     August   31st.     (Switzerland.  September  9th.   1920.) 

23.157.  "Control  clocks  (or  trunk-line  switchboards."  Allmanna  Tele- 
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THE    STEUOTUKE    OF    THE    ATOM. 


Science,  which  comprisea  what  we  know,  has  been 
likened  to  a  sphere.  If  tlie  surface  of  that  sphere  repre- 
sent the  area  of  contact  with  the  unknown,  the  more  we 
add  to  our  knowledge,'  as  measured  by  the  bulk  of  the 
sphere,  the  more  we  increase  the  sense  of  our  ignorance, 
as  revealed  by  the  growing  area  of  its  surface.  There 
is  something  consoling  about  the  image,  seeing  that  the 
ratio  borne  by  the  surface  to  the  content  of  a  body 
diminishes  as  they  expand.  Nevertheless  there  is  an 
element  of  desperation  in  the  thought  that  our  sense  of 
ignorance  must  ever  increase  in  spite  of  all  we  can  do 
— indeed,  by  reason  of  all  we  succeed  in  doing — to 
remedy  it. 

These  reflections  are  forced  upon  us  by  the  survey 
of  current  developments  in  scientific  research  recorded 
in  the  proceedings  of  the  British  Association  just  con- 
cluded at  Edinburgh.  The  early  workers  set  out  to 
explain  the  properties  of  matter — density,  impenetra- 
bility, elasticity,  chemical  behaviour,  &c. — and  to  do 
so  they  adopted  the  conception  of  discrete  atoms  which 
they  next  proceeded  to  endow  with  density,  impenetra- 
bility, perfect  elasticity,  chemical  aflSnity,  tfec.  Now  we 
find  that  each  of  these  atoms  must  consist  of  a  central 
nucleus  called  a  proton  about  which  are  revolving  elec- 
trons on  a  model  not  unlike  that  of  the  solar  system. 
These  protons  and  electrons  appear  to  De  dense,  im- 
penetrable, perfectly  elastic,  and  electrical  in  behaviour, 
&c.  There  are  some  problems  to  the  solution  of  which 
we  seem  never  to  come  near.  The  resolution  of  the  atom 
into  a  composite  system  of  moving  parts,  however,  ex- 
plains a  vast  number  of  facts.  We  can  mention  but  a 
few.  The  association  of  atomic  weights  and  chemical 
aflBnity  is  loosened  in  accordance  with  the  results  of 
recent  investigation  and  the  existence  of  isotopes  ex- 
plained. The  atoms  can  be  placed  in  order  according 
to  the  number  of  their  parts,  and  in  that  order  are  to 
be  found  exactly  appropriate  places  for  numerous  atoms 
having  the  same  chemical  properties  but  different  atomic 
weights.  A  vast  new  realm  thus  swings  into  our  ken. 
For  example,  the  nearness  of  the  figures  obtained  by  all 
investigators  for  the  atomic  weight  of  chlorine  is  found 
to  arise  from  the  fact  that  all  samples  are  derived  from 
the  sea,  in  which  the  several  isotopes  we  call  chlorine 
may  be  expected  to  have  been  most  thoroughly  mixed. 
-Vgain,  ordinary  lead  is  also  a  mixture,  but  lead  derived 
from  the  break-up  of  radium  atoms  is  of  one  kind  only, 
thus  furnishing  a  clue  to  the  quantity  of  radium  that 
hiis  undergone  disruption  in  the  past.  A  new  light  is 
thus  thrown  on  the  age  of  the  earth,  and  the  period 
which  can  be  imputed  to  tiie  geological  changes  that  tave 
occurred  is  vastly  increased.  Indeed  the  questions  for 
which  the  new  knowledge  gives  promise  of  solution  are 
too  numerous  to  mention  or  even  to  surmise.  Speaker 
after  speaker  at  the  Britisli  Association  meeting  testified 
to  the  immense  domain  of  science  that  had  now  been 
brouo-ht  within  our  reach.  However,  the  number  of 
fresh  questions  that  arise  to  confront  us  seems  larger 
still. 

To  say  that  wo  find  tiie  problems  associated  with  the 
solar  system  again  presented  to  us  in  every  atom  would 
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lie  an  inadequate  presentation  of  what  is  in  fact  opened 
up  by  recent  investigations  as  to  the  constitution  of 
matter.  The  central  proteon  does  not  merely  attract 
like  the  sun  according  to  the  law  of  inverse  squares,  its 
action  upon  surrounding  electrons  varies  in  zones  from 
attraction  to  repulsion  according  to  a  law  yet  to  be 
determined.  The  revolving  electrons,  it  is  true,  are 
limited  to  eight  for  each  zone,  but  the  number  of  possible 
zones  is  not  yet  known.  Unlike  tlie  single  simplicity 
of  the  solar  systems  we  are  acquainted  with,  which,  being 
separated  by  distances  representing  hundreds  of  light- 
years,  develop  in  isolation,  the  atoms  join  up,  share  out 
their  electrons  on  principles  accounted  for  by  the  pheno- 
mena of  valency  in  chemistry,  and  carry  out  their  evolu- 
tions at  such  a  speed  that  we  cannot  suppose  the  masses 
of  the  bodies  concerned  to  remain  constant.  It  is  as  if 
our  planets  were  capable  of  developing  velocities  ap- 
proaching 100.000  miles  a  second,  so  that  we  should  have 
to  allow  for  alterations  of  their  mass  as  provided  by  the 
theory  of  relativity.  Of  course,  these  proteons  and  elec- 
trons, thougli  small,  cannot  be  conceived  as  not  con- 
sisting of  parts.  Hence  we  must  expect  to  have  some- 
thing analogous  to  the  tides,  giving  rise  to  pheno- 
mena like  the  secular  acceleration  of  the  moon.  Our 
day  is  gradually  getting  longer  and  is,  in  time,  to 
increase  to  some  1.500  of  our  present  hours.  By  that 
time  the  moon  will  have  receded  considerably.  Possibly 
if  it  could  break  away  altogether  we  should  have  some- 
thing analogous  to  what  happens  in  the  radium  atom 
when  its  constituents  are  expelled  as  rays. 

Perhaps  the  simile  with  which  we  began  is  not  so 
appropriate  as  we  thought.  It  might  be  better  to  liken 
our  knowledge  to  the  surface  of  the  sphere  and  our 
ignorance  to  its  volume.  The  two  being  then  conceived 
as  expanding  together  might  serve  to  illustrate  the 
change  in  the  ratio  between  them  more  closely  in  accord- 
ance with  the  actual  facts. 


Factory 
Lighting. 


One  of  the  aims  of  manufacturers  in 
these  days  of  high  wages  is  the  increase 
of  production,  and  any  increase  whicli 
may  be  obtained  without  stress  upon  the 
operative  is  doubly  welcome.  The  approach  of  the 
winter  season  and  the  consequent  curtailment  of 
"  summer-time  "  renders  it  necessary  to  carry  on  with 
an  increased  proportion  of  artificial  light,  which  nor- 
mally has  an  adverse  effect  upon  production.  Much  has 
been  written  and  said  by  firms  interested  in  pushing  the 
sale  of  commodities  accessory  to  good  lighting,  and  we 
have  noted  pamphlets  and  reports  circulated  by 
unbiased  authorities;  throughout  mention  is  made  of  the 
advantages  accruing  from  tlie  intelligent  application  of 
modern  lighting  units.  A  pamphlet  which  has  recently 
been  issued  by  the  Home  Office*  emphasises  the  increase 
ia  quality  and  quantity  of  work  produced  when  the 
attributes  of  good  lighting,  natural  or  artificial,  are 
present;  the  healtli,  safety,  and  efficiency  of  tlie  worker 
are  also  dwelt  upon.  A  iiiecis  i.s  given  elsewhere  in  this 
issue,  but  we  consider  that  employers  and  employes  alike 
should  obtain  a  copy,  since  it  is  probably  the  most  con- 
cise statement  of  the  case  that  has  ever  apjjeared. 

We  have  always  championed  the  cause  of  good  lighting 
in  the  belief  that  it  is  to  tlie  benefit  of  all  loncerned  ;  wc 
have  also  drawn  attention  to  the  NU])i'riority  of  electric 
lighting  over  all  other  forms  of  illujiiinant.  but  we  have 
seldom  seen  tlie  case  presented  in  so  forceful  a  manm  r 
as  in  the  pages  in  question. 

kn  interesting  point  in  connection  with  the  pamphlet 
is  the  recognition  of  the  liirhting  engineer  and  the  sug- 
gestion, made  more  than  once,  tliat  he  be  consulted  in 
order  that  the  best  effect  may  be  obtained.  We  believe 
that  the  electrical  industry  has  a  long  lead  over  the  gas 
world  in  this  respect,  electric  lighting  being  much  more 
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adaptable  to  circumstances  and  lending  itself  to  the  ex- 
actitudes of  modern  conditions,  without  undue  risk  and 
cost,  so  that  its  application  has  attracted  the  minds  of 
thinking  men. 

Tlie  fact  that  this  statement  from  a  Government  source 
follows  closely  upon  the  second  report  of  the  Depart- 
mental Committee  on  the  Lighting  of  Factories  and 
Workshops  would  indicate  that  our  legislators  may  be 
called  upon  at  no  distant  date  to  give  effect  to  the  recom- 
mendations of  the  Committee.  If  this  surmise  be  cor- 
rect, we  may  anticipate  a  tremendous  step  forward  in 
the  standard  of  artificial  lighting  obtaining  in  this 
country,  and  there  can  be  no  doubt  that  the  indirect 
benefits  to  British  trade  generally,  which  are  bound  to 
result,  will  l:)e  immense. 


The  remarkable  feat  of  the  American 
Million=volt       General   Electric   Co.,  reported  in   our 

Transmission,  last  issue,  of  transforming  up  from 
2,000  volts  to  1,000,000  volts  at  60 
cycles  with  apparatus  designed  on  normal  lines,  has 
gained  a  good  deal  of  attention  in  the  lay  Press  on  the 
ground  that  "  according  to  the  claims  of  the  engineers 
.  .  .  electrical  energy  can  now  be  transmitted  on  a 
commercial  scale  over  a  distance  approximately  of  1,000 
miles  "  {Daily  Telegraph).  "  Approximately  "  is  good. 
It  is  stated  that  the  spark  gap  was  "  gradually  widened, 
until  at  last  a  brilliant  blue  flame  was  leaping  15  ft. 
through  the  air,"  and  it  will  be  readily  realised  that 
when  one  is  dealing  with  3'oung  lightning  of  this  sort 
something  quite  special  will  be  required  for  the  line 
construction.  The  engineers,  according  to  the  published 
reports,  used  "hollow  wires"  i  in.  in  diameter,  and 
claim  that  transmission  can  be  accomplished  at  1,000,000 
volts  w-ithout  losing  too  much  energy  by  leakage  (mainly 
corona  effect,  presumably)  en  route. 

The  highest  voltage  at  present  in  use,  we  believe,  is 
165,000  volts,  and  the  Southern  California  Edison  Co. 
is  about  to  conduct  experiments  at  220,000  volts,  with 
a  view  to  transmitting  half  a  million  kilowatts  from 
the  San  Joaquin  river  to  Los  Angeles,  a  distance  oi  240 
miles  (Electhical  Review,  July  1st,  1921,  p.  31). 
Flashovers  have  occasionally  been  experienced  on  the 
existing  line  at  150,000  volts.  The  step  in  pressure  to 
one  million  volts  is  obviously  a  very  considerable  stride, 
and  a  great  deal  of  investigation  and  experiment  will 
be  necessary  before  the  system  can  be  regarded  as  tech- 
nically feasible,   let  alone   ''  commercial." 

Assuming,  however,  that  the  technical  problems  are 
solved,  the  question  arises  whether  transniission  over 
such  a  distance  as  "approximately"  1,000  miles  will 
ever  be  called  for  in  our  time.  The  tendency  is  for  in- 
dustries to  migrate  to  the  neighbourhood  of  hydro-elec- 
tric power  stations,  and  though  they  often  cannot  be 
conducted  in  the  near  vicinity  owing  to  topographical 
difficulties,  it  appears  to  us  unlikely  that  suitable  sites 
will  not  generally  be  found  within,  say,  300  miles 
of  the  source  of  energy.  Undoubtedly  there  are  immense 
liydraulic  resources  available  witliin  that  radius  of  suit- 
able sites,  and  the  tendency  will  l)e  to  utilise  these, 
wherever  they  are  found,  before  embarking  on  projects 
involving  transmission  over  greater  distances.  Some 
day  the  gVeat  powers  running  to  waste  far  in  the  in- 
terior of  South  Africa  and  South  America  may,  perhaps, 
lie  harnessed;  but  by  that  time,  possibly  wireless  trans- 
mission of  energy  will  have  been  achieved.  If  the  energy 
of  tlie  atom  is  brought  under  control,  of  course,  all  such 
long-distance  projects  will  cease  to  have  a  raisuii  i/'efre. 

Admitting  that  we  have  not  at  hand  authenticated 
reports  of  the  actual  statements  of  the  G.E.  Co.'s  en- 
gineers, we  can  only  suggest  that  the  use  of  4-in.  tubular 
conductors  for  overhead  transmission  is  fantastic;  that 
in  any  case  the  capital  cost  of  a  super-pressure  trans- 
mission line  of  1,000  miles  is  commercially  prohibitive 
so  long  as  coal  supplies  hold  out ;  and  that  the  risk  of 
obsolescence  of  the  whole  scheme  due  to  the  progress  of 
science  would  deter  any  competent  financier  from  sinking 
immense  sums  in   long-distance  transmission  lines. 
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ELECTRICITY     IN     MINES. 


By    M.     I.    WILLIAMS-ELLIS. 


These  days  of  labour  unrest,  tuliuinatlni;  ui  the  ii;reiit 
coal  strike,  a  disaster  for  both  labour  and  capital,  which 
hit  our  trade  more  than  any  -war  could,  and  caused 
suffering  to  the  public  at  large,  not  to  mention  tho  loss 
of  wages  to  the  trades  dependent  on  the  output  ot  our 
collieries,  give  many  of  us  engineers  food  for  thought 
as  to  the  future  production  and  outjsut  per  man  re- 
quired to  enable  this  country  to  compete  in  the  open 
market  with  other  countries.  The  facts  one  has  to 
face  are  short  hours   of  work   in    iiianv    industries,    re- 


FiG.   1. — British  Westinghouse  Ward   Leon.^rd  Flywheel  Set. 


duced  output  per  man  per 
hour,  heavy  increases  in 
wages,  and  high  minimum 
wages,  all  resulting  in  in- 
creased cost  of  production 
and  consequent  loss  of 
trade.  No  State  help  in  the 
form  of  subsidisation  or 
nationalisation  can  ever 
make  production ;  it  rests 
entirely  on  the  individual 
and  the  machinery  of  the 
concern.  As  an  individual 
is  his  own  engineer,  good, 
bad,  or  iudifierent,  the  pro- 
blem we  are  left  with  is  the 
machinery;  how  to  get  the 
best  and  most  efficient  re- 
sults, i.e.,  increased  pro- 
duction of  goods,  at  a 
marketable  value. 

Electricity  stands  fore- 
most as  a  productive  power 
to-day,  and  already  with 
what  little  we  know  of  it,  its 
influence  is  felt  more  and 
more  in  every  industry, 
with  world-wide,  far-reach- 
ing results  yet  to  come.  It  will,  however,  in  this  article 
be  sufficient  to  see  how  far  its  adaptability  may  be 
utilised  in  conjunction  with  winding,  hauling,  coal- 
cutting,  and  eleetric  traction.  «.Vi'..  all  with  tiie  idea  of 
increased  output,  over  that  of  methods  perhaps  in  too 
many  instances  obsolete.  One  cannot  lay  down  any 
hard  and  fast  rule,  as  conditions  vary  both  in  industries 
and  in  districts,  so  that  one  can  only  write  broadly  on 
the  subject,  leaving  the  initiative  to  those  in  charge. 


Ei.ECTiiic  Winding. 
While  the  time  has  passed  when  it  was  necesBary  to 
advocate  electrification  to  the  colliery  and  mine  engioeer, 
the  mine  manager  must  always  bear  in  mind  that  hit 
electrical  transmission  must  be  justified  by  one  ol  tw» 
reasons,  if  not  both.  One  is  economy  of  steam,  anii 
the  other  is  conveuienre  or  safety.*  For  underground 
work,  convenience  is  often  of  itself  an  ade<|uate  eicuse. 
but  for  surface  work,  convenience  is  not  often  a  BuflB- 
ciont  reason  for  adopting  electrical  transmission  on  a 
large  scale.  It  is,  there- 
fore, necessary  that 
economy  should  te  proved. 
The  large  colliery  winding 
engine  has  stood  by  itself, 
and  up  to  the  present  it 
may  be  said  that  in  many 
cases  it  has  not  been  prac- 
ticable to  substitute  an  elec- 
tric winder  for  the  steam 
\inder.  Winders  to-day 
reach  2.000  and  3.000  h.p., 
which  means  that  only 
large  central  power  stations 
can  supply  the  demands,  a 
winder  giving  the  most 
fluctuating  of  all  loads.  In 
the  case  of  small  winders 
the  matter  is  dififerent,  as  a 
]iower  station  which  would 
not  be  equal  to  supplying 
o.OOO  h.p.  at  a  few  seconds' 
notice  might  easily  supply 
an  extra  200  or  400  h.p.  for 
a     few     seconds.        In     the 
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British   WnsTiNCuousii  1.81NI/2.7(K>  H.r.  Elrcthic  Winhek. 


matter    of   winding   electrically    we    are    sadly   behind, 
although  we    trust   not    for  long,   if  the    contemplated 


•But  let  it  bo  romemhered  that  the  position  is  this: — If 
coal  costs  nothing,  stt-am  windintJ  is  cheaper;  if  coal  is  valu- 
able, there  is  a  iwrtioular  value  of  coal  at  which  the  two  ar«> 
equally  cheap.  ."Vs  the  price  of  coal  advances,  so  does  the 
balance  swing  in  favour  of  electric  winding,  and  more  so  than 
ever  to-day  with  the  present  short  working  hours,  the  shortage 
of  skilled  minefs,  and  the  cui°s*  of  a  high  minimum 
wage. 
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Buper-power  schemes  materialise.  To  give  some  idea  of 
the  cost  of  winding  electrically  in  this  country,  one  may 
mention  the  case  of  a  360-h.p.  "  Witton  "  motor  driving 
a  winder  for  the  Midland  Coal,  Coke  &  Iron  Co.,  raising 
coal  450  yards  at  a  cost  for  energy  of  is.  2d.  per  100 
tons. 


Fig.  3.— British  Westinghouse  a.c.  700/1,500-h.p.  Electric  Winder 


The  accompanying  illustrations  give  some  idea  of 
modern  electrical  winding  practice. 

Fig.  1  shows  a  Ward  Leonard  flywheel  set,  built  by  the 
British  Westinghouse  Company  (now  known  as  the 
Metropolitan-Vickers  Electrical  Co.,  Ltd.),  supplying 
power  to  a  winder  at  the  Great  Western  Colliery  Co.'s 
Cwm  pit.  In  fig.  2  is  shown  the  electric  winder  above 
mentioned,  fitted  with  two  d.c.  motors  of  1,800/2,700 
h.p.,  direct  coupled,  and  winding  a  net  unbalanced  load 
of  26,880  lb.  at  a  speed  of  1,640  feet  per  minute,  from 
a  shaft  length  of  2,250  feet,  the  drum  being  of  the  cylin- 
dro-conical  type  with  diameters  of  12  feet  and  18  feet. 

Fig.  3  is  a  view  of  a  British  Westinghouse  electric 
winding  engine  at  Hordon's  Colliery  Co.'s  pit,  fitted 
with  an  a.c.  700/1,500-h.p.  geared  motor,  winding  a 
net  load  of  7,050  lb.  at  a  speed  of  2,650  feet  per  minute 
from  a  shaft  length  of  1,350  feet,  with  a  drum  of  the 
cylindro-conical  type,  10  and  20  ft.  in  diameter. 

Fig.  4  illustrates  a  Sandycroft  cascade  a.c.  two-speed 
hoist  of  700  h.p..  working  at  485  and  325  r.p.m. 

Fig.  5  shows  a  winder  installed  at  the  Burley  Pit  of 
the  Midland  Coal.  Coke,  and  Iron  Co.,  driven  by  a  G.E. 
Co.'s  "  Witton  "  a.c.  motor. 


being  derived  chiefly  from  the  Victoria  Falls  Power 
Co.'s  steam-driven  generating  stations.  There  are 
many  systems  of  winding  plants,  differing  in  the  design 
of  the  electrical  and  mechanical  gear,  and  all  having 
their  special  advantages. 

It  is  now  a  proved  fact  that  provided  capital  expendi- 
ture can  be  kept  down,  and  the 
demand  for  power  is  supplied  as  and 
when  required,  there  is  a  large  sav- 
ing in  energy  consumption,  running 
costs,  and  wear  and  tear  in  connec- 
tion with  electric  winding.  There 
are  many  contemplated  winding 
schemes  held  up  to-day  solely  on 
account  of  the  high  prices  that  have 
to  be  paid  for  new  plant  as  a  result 
of  high  wages  and  general  upset  of 
labour  conditions.  When  once  these 
factors  again  become  normal,  one 
will  undoubtedl}'  see  mining  more 
economically  carried  out  than  ever 
before.  Small  electrical  winding 
and  hoisting  plants  are  far  and 
away  more  efficient  and  applicable 
than  many  other  means  of  winding, 
they  can  be  placed  right  up  against 
the  working  point  at  any  reason- 
able distance  from  the  power  supply, 
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Via.  5.— (iENERAL  Electric  Co.'s  "  Witton  "  a.c.  Winder. 


As  regards  electric  winding,  a  great  deal  may  be 
learnt  from  our  own  Colonies,  South  Africa  especially; 
the  whole  of  the  winding  on  the  Rand  is  carried  out 
electrically,   giving   highlj'  efficient   results,    the   power 


700-H.r.  Two-speed 


at  low  cost,  and  with  high  efficiency, 
and  moved  quickly  to  any  other 
point,  at  little  expense,  when  neces- 
sary. In  the  writer's  mind,  too 
little  consideration  is  given  to  the 
economical  speed  of  hauling  or 
winding,  in  either  mines  or  quar- 
ries, and  many  examples  could  be 
given  of  small  production  in  conse- 
quence of  slow  winding.  In  some 
cases  tile  motor  is  too  small,  the 
sliaft  or  incline  in  too  bad  a  condi- 
tion, or  power  not  available.  The 
economic  speed  in  each  case,  and  for 
each  class  of  mine,  can  be  carefully 
worked  out,  and  hinges  on  the  fol- 
lowing conditions  :  The  directors 
knowing  what  can  be  spent,  the 
manager  knowing  what  he  wants, 
the  engineer  knowing  what  he  can 
do,  and,  last  but  not  least,  the  miner 
knowing  what  he  can  produce,  and 
doing  it. 

It  may  be  interesting  here  to  give 
a  comparison  between  single  and 
two-speed  winding,  the  cascade  system  being  adopted 
for  the  latter,  which  has  specific  advantages  over 
the  former.  One  of  the  chief  points  is  a  reduced 
peak    load    with    the    two-speed     system,    as    may    be 
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shown  from  the  actual  curves,  with  a  reduction  of 
energy  consumed  per  wind,  see  figs.  6  and  7.  For 
incline  haulages,  the  writer  has  found  the  two-ipeed 
machine  of  great  use  in  special  instances  of  variable 
inclines;   on    the   small    an;:^le    of    incline    the   motor    is 


Pigs.  6  .t  7.— Comparisons  of  Single-  and  Two-.speed 
Winders. 

Speed ;  kW  input  -  -  -  - ;  b.h.p.  —.  —  .--.  —  .    The 

two-spe«d  "  Cascade  "  motor  takes  a  peak  load  27%  less  than 
that  of  the  single-speed  motor,  and  the  energy  per  wind  is 
14%  less.  The  shaded  portions  show  the  losses  in  resistance ; 
single-speed  4,935  kW-seconds,  two-speed  2,890  kW-seconds. 

used  at  top  speed,  and  on  the  high  angle  of  incline,  the 
motor  is  worked  at  bottom  speed,  while  where  high 
speeds  are  possible  for  rock  a  lower  speed  is  permitted 
for  men. 

{To   he  continued.) 


THE  TEST  OF  SALESMANSHIP. 


By  H.  R.  TAUNTON. 


Elkctrical  engineers  and  women  move  normally  on 
different  planes.  It  is,  perhaps,  one  of  the  advantages 
ot  being  an  electrical  engineer.  But  there  is,  nowadays, 
one  point  at  which  their  orbits  coincide — the  electrical 
accessories   showroom. 

The  contractor  himself  generally  sheers  off  in  a  para- 
bola, and  leaves  the  meeting  to  an  unhappy  junior. 
He  would  be  wiser  if  he  stayed,  if  only  to  learn  from 
defeat.  If  his  courage  fail  him  so  far,  it  is  at  least 
essential,  in  view  of  the  increasing  importance  to  him 
of  the  sale  of  accessories,  that  he  depute  the  care  of 
his  showroom  not  to  a  junior,  but  to  an  expert,  capable 
— or  as  capable  as  mere  man  can  hope  to  be — of  facing 
undisinaj'ed  "  the  tempestuous  petticoat."  For  that  is 
the  true  test  of  salesmanship. 

Any  fool  can  sell  anything  to  a  man.  The  average 
man  only  enters  a  shop  from  dire  necessity.  To  buy,  for 
iiistance,  his  tobacco.  Generally  he  has  to  be  lured  in 
by  seeing  what  he  wants  actually  displayed  in  the 
window.  But  in  any  case  he  knows  exactly  what  he 
wants.  If  you  have  it,  or  something  reasonably  like 
it,  the  transaction  is  ended  in  a  minute.  But  even  if 
you  haven't,  he  is  usually  far  too  timid  to  refuse  some- 
thing "  just  as  good."  Few  men  have  the  moral  cour- 
age to  leave  a  shop  without  buying  something,  by  way 
of  apology;  and  most  of  tliciu  spend  f:ir  more  than  they 
intended. 


Now,  a  woman  enters  a  shop  in  a  spirit  of  reckless 
enterprise,  heedless  of  what  she  wants,  or  whether  she 
wants  anything.  On  the  other  hand,  she  has  very  clear 
and  decided  opinions  as  to  what  she  doesn't  want.  She 
will  watch  you  dismantle  the  siiowroom,  and  gut  the 
stores,  in  search  of  the  nebulous  something  she  may 
want,  and  consider  you  well  repaid  if  she  thanks  you 
before  leaving,  empty-handed,  to  favour  somebody  else 
with  her  custom. 

It  is  quite  useless  to  show  her  anything  you  think  she 
ought  to  want;  quite  useless,  even  if  you  succeed  in 
producing  the  article  slie  really  does  want,  to  try  and 
persuade  her  to  spend  more  on  it  than  she  has  decided 
it  ought  to  cost.  A  woman  shopping  has  no  heart;  she 
is  the  hard-headed  business  man,  with  a  tight  clutch  on 
the  purse  strings. 

It  takes  an  e.\pert  salesman  to  sell  a  woman  something 
that  she  wants.  To  sell  her  something  that  she  doesn't 
want  is  the  rare  achievement  of  genius. 

Let  not  the  contractor  lo.se  heart,  however.  There  ia 
big  business  to  be  done  in  the  sale  of  accessories.  The 
number  of  women  who  are  discovering  the  potentialities 
of  amusement  in  electrical  showrooms  is  increasing  daily 
— and  some  of  them  must  buy  something.  You  may  as 
well  sell  it  as  the  other  man. 

The  first  rule  of  success  is  to  avoid  technicalities.  It 
is  no  good  saying  an  electric  iron  "  consumes  500 
watts."  A  man  will  nod  his  head  sagely,  and  pretend 
he  knows  all  about  watts.  "  Oh,  yes.  What's-his- 
names !  Consume  them  myself.  Prefer  them  to  pro- 
teids  for  breakfast."  He  buys  the  iron  in  a  hurry, 
and  gets  away  before  you  begin  babbling  about  volts 
and  amperes. 

A  woman  is  more  candid.  She  doesn't  pretend  to 
know  what  watts  are,  and  doesn't  want  to.  A  futile 
jargon  I  If  you  persist  in  it  she  will  suspect  you  of 
trading  on  her  ignorance.  No  sale  !  The  sound  and 
simple  method  is  to  translate  the  consumption  into 
pence,  or,  what  will  probably  appeal  more  to  her,  into 
farthings.  (Assuming,  that  is,  that  you  have  sufficient 
knowledge  of  the  calculus  to  master  the  complexities 
of  the  local  supply  company's  rates.)  Tell  her  it  will 
cost  her  three  farthings  an  hour  to  use  (don't  call  it 
"  .75  pence,"  by  the  way);  and  you  are  giving  her  the 
facts  in  terms  of  everyday  speech.  And  you  are  reas- 
suring her  on  a  vital  point. 

The  use  of  domestic  electrical  appliances  would  be 
far  more  general  were  it  not  for  the  common  impression 
that  they  are  expensive  luxuries.  Supply  companies, 
unfortunately,  what  with  their  complicated  power  rates, 
and  their  reluctance  to  give  small  power  services,  do 
little  to  remove  that  impression.  Wiien  Mrs.  Smith, 
after  lightheartedly  using  an  electric  fire  for  a  few 
weeks,  gets  in  a  liill  for  electricity  exceeding  the  original 
cost  of  the  article,  she  makes  remarks  about  it  to  Mrs. 
Brown — who  was  going  to  buy  an  electric  iron,  but 
now  decides  it  will  be  cheaper  to  engage  another 
"tweeny."  Of  course,  Mrs.  Smith  has  had  to  attach 
her  radiator  to  a  lighting  plug  because  the  company 
won't  be  bothered  installing  a  meter  for  so  small  a  power 
supply.  Nor  will  it  adapt  its  lighting  rates  to 
encourage  the  use  of  accessories ;  and  there  you  are  I 
The  company  goes  on  grumbling  about  its  day  load, 
and  the  contractor  watches  his  stock  of  nicely  polished 
kettles  and  toasters  getting  tarnished,   unsold. 

Having  persuaded  the  good  lady  that  an  electric  iron, 
or  kettle,  or  toaster  is  actually  within  the  sphere  of 
practical  domestic  economy,  proceed  to  expatiate  on 
the  usual  talking  points.  Be  circumspect !  She  knows 
more  about  irons  and  kettles  than  you  can  ever  hope 
to  do.  If  you  exaggerate  in  a  single  detail,  or  handle 
the  truth  a  little  carelessly,  she  will,  with  feminine  logic, 
jump  to  the  conclusion  that  the  whole  science  of  elec- 
tricity is  built  on  a  foundation  of  lies.  You  will  lose 
her  confidence,  and  the  sale. 

Your  only  chance,  then,  is  in  the  demonstration. 
Always  demonstrate  if  possible.  She  expects  it  as  part 
of  the  afternoon's  amusement;  and  besides,  it  carries 
conviction  better  than  all  the  eulogy  in  the  dictionary. 
Seeinpr  is  believinc;. 
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Remember,  ftgain,  in  your  demonstration,  that  you 
are  performinp  before  an  expert  critic.  Even  if  you 
attempt  no  higher  fiijfhts  than  the  ironing  of  a  hand- 
kerchief, or  the  boiling  of  an  egg,  go  warily;  or  she 
will  pull  you  up,  and  electricity  will  be  damned  in  her 
eyes  for  ever.  You  may  think  boiling  an  egg  a  simple 
enough  matter.  You  rely  on  your  watch,  of  course; 
you  check  off  three  and  a  half  minutes.  A  woman  has 
no  use  for  so  scientiKc  a  process.  She  boils  an  egg  by 
intuition.  It  serves  her  well;  while  your  watch  may 
let  you  down.     Eggs  have  their  idiosyncrasies. 

There  are  lots  of  points,  too,  about  an  electric  w^asher 
where  you  may  be  caught  out,  if  yoii  trust  too  much  to 
the  book  of  words.  Times  and  temperatures  and  cur- 
rents cut  no  ice  with  a  practical  woman.  Thermometers 
make  her  tired.  She  tests  the  baby's  bath  water  with 
her  elbow,  and  gives  the  baby  the  thermoiueter  to  float 
the  soap  on.  Degrees  Fahrenheit,  revolutions  per 
minute,  watts,  amperes;  cut  them  all  out.  Talk  to  her 
of  soap  and  boras,  flannels  and  silks  ;  give  her  homely 
wrinkles  in  the  use  of  the  machine:  and,  having  con- 
vinced her  that  you  are  familiar  with  the  technicalities 
of  washing  day,  you  will  the  more  readily  convince  her 
that  you  know  what  you  are  talking  about  when  you 
dilate,  later,  on  the  electrical  and  mechanical  perfec- 
tions of  your  particular  type  of  washer. 

Plain,  concrete  facts  such  as  that  the  clothes  do  not 
want  soaking  overnight,  or  that  an  average  batch  of 
soiled  linen  can  be  thoroughly  cleaned  in  15  minutes, 
will  carry  a  conviction  born  of  understanding ;  whereas 
vour  statement  that  tlie  wringer  has  ball  bearings,  or 
that  the  copper  in  the  motor  is  100  per  cent.  Matthies- 
sen's  standard,  will  leave  her  cold,  unless  you  have 
already  succeeded  in  interesting  her  on  practical  points. 

Try  to  prove  to  her  that  the  average  life  of  a  washer 
is  about  20  years,  and  that,  therefore,  it  will  only  cost 
her  per  annum  a  twentieth  of  its  price,  and  that  this 
ridiculous  amount  is  little  more  than  the  modern 
laundry's  charge  for  mangling  a  pair  of  pyjamas.  Do 
that,  and  you  will  make  a  sale — if  she  had  made  up  her 
mind   to  buy  before  ever  she  entered   your   showroom  ! 

In  the  same  way,  if  you  are  trying  to  sell  a  vacuum 
cleaner,  an  ounce  of  understandable  facts  is  worth  a 
ton  of  theoretical  fancies.  A  housewife  will  know  the 
difference  between  a  clean  and  a  dirty  carpet,  even  it  her 
only  idea  of  a  vacuum  is  the  emptiness  inside  the  bag. 
Demonstrate  with  a  strip  of  carpet  and  some  fluff  and 
grit  well  rubbed  in,  so  that  she  can  see  for  herself  the 
carpet  lifting  to  the  nozzle,  the  brushes  beating  it  down 
airain  and  looseninpr  the  dirt,  and  the  clean  track  of 
the  sweeper.    Appeal  to  the  eye  rather  than  to  the  ear. 

An  argument  often  used  in  selling  electrical  appli- 
ances is  the  saving  in  the  cost  of  domestic  labour.  It 
is  an  argument  that  can  easily  be  overdone.  In  these 
hard  times,  families  with  one  or  two  servants  are  the 
rule.  There  are  many  who  can  afford  to  buy  quite 
expensive  electrical  devices  who  canimt  afford  the  luxury 
of  a  servant  at  all.  It  would  be  a  very  complicated 
electrical  machine  that  would  perform  all  the  duties 
of  a  general  in  a  middle-class  household,  and  so  really 
save  the  cost  of  her  wages  and  keep.  To  say  that  an 
electric  kettle  is  jroinir  to  enable  the  lucky  pureliai^or 
to  dispense  Avith  the  services  of  one  of  her  two  servants, 
savours  of  exaggeration.  The  sound  common-sense  of 
the  hou.sewife  sees  the  fallacy,  and  will  have  none  of  it. 
And  in  a  large  household  where,  for  instance,  a  com- 
plete installation  of  electric  heating  and  cooking  might 
save  the  labour  of  a  housemaid,  the  argument  has  little 
value,  for  the  mistress  of  such  a  household  can  afford 
to  ifrnore  it. 

The  more  plausible  statement  that  it  saves  part  of  a 
servant's  labour,  carries  little  wei<rht.  for,  after  all, 
one  cannot  dispense  with  the  fractional  part  of  a  house- 
maid, and  cut  down  the  rations  for  what  is  left  of  her. 
And  Mrs.  Xewrich  doesn't  see  why  she  should  "  pay  nje 
Cals  their  wapes,  and  then  buy  electrical  fads  that'll 
only  make  'em  idle." 

Indeed,  the  electrical  showman  must  be  prepared  to 
hear  and  combat  the  most  extraordinary  arguments; 
often   stupid    and    illogical;  but  as   often,    shrewd  and 


practical.  And  "practical"  must  be  his  own  watchword. 
The  successful  salesman  must  be  the  complete  housewife, 
the  modern  Airs.  Breton.  One  might  call  him  a  domestic 
electrical  engineer,  with  all  the  accent  on  the  "  domei- 
tic,"  and  little  or  none  on  the  rest  of  the  phrase.  In 
short,  "thoroughly  domesticated." 

That  is  a  qualilication  which  is  rare  in  men  who 
may  have  all  the  others  that  go  to  make  the  successful 
electrical  showrorni  attendant.  But  it  is  so  obviously 
an  essential  one  that  the  (question  aiuses  whether  a  sales- 
woman would  not  |Krhaps  be  better  in  his  place.  She 
would  at  least  br  able  to  discuss  details  with  possible 
buyers  on  their  own  high  level  of  domestic  technicalitv. 
.\  woman  herself,  she  would  be  able  to  conduct  negotia- 
tions in  the  same  terms  of  feminine  logic  as  her  cus- 
tomers, by  the  light  of  an  intuitive  insight  into  their 
obscure  psychology  denied  to  the  obtuscr  male.  On  the 
other  hand,  the  average  woman  lacks  certain  character- 
istics essential  to  good  salesmanship.  To  mention  one 
only:  few  women  bring  the  same  rest  to  selling  as  they 
do  to  buying. 

Saleswoman  or  salesman,  whichever  it  be,  it  is  clear 
that  she,  or  he,  must  be  an  exceptional  individual  to 
command  success  in  the  electrical  showroom.  The  posi- 
tion is  becoming  one  of  increasing  importance  and  re- 
sponsibility. The  sale  of  domestic  appliances  is  de- 
veloping into  a  large  proportion  of  an  electrical  con- 
tractor's total  turnover.  If  he  would  ride  to  fortune 
on  the  coming  boom,  it  behoves  him  to  give  to  the  selec- 
tion and  training  of  his  showroom  attendant  the  care 
essential  to  the  choosing  of  one  of  his  most  specialised 
employes ;  remembering  always  that  the  only  successful 
salesman  is  he  who  can  sell  to  women,  who  will  form 
to-morrow,  if  they  do  not  to-day,  the  majority  of  his 
customers. 


EXPORTS    AND    IMPORTS    OF    ELECTRICAL 
GOODS    FOR    AUGUST,    1921. 


The  August  returns  of  electrical  export  ami  import  liusiness 
which  we  publish  herewith  show  some  I'alliug  ulT  all  round 
as  compared  with  the  July  figures.  The  exports  reached 
the  total  value  of  iEl,284,511,  as  compared  with  £1,565.545  for 
July,  a  decrease   of  £281.000. 

The  only  satisfactory  sections  of  electrical  export  returns 
were  in.sulated  wire  and  electrical  machinery  unenumerated 
in  which  increases  of  £43,(X)0  and  i'40,000  were  recorded, 
decreases  occurring  in  all  the  other  items,  the  largest  being 
±'•266.000  in  the  submarine  cable  section 

The  imports  total  of  fl40,.g34,  compared  with  £170,673  fo. 
July  shows  a  decrease  of  about  £30.000,  a  falling  oti  occurring 
in  all  items  with  the  exception  of  meters  and  telegraph  and 
telephone   instruments  and  apparatus. 

The  re-exports  total  of  £14,557  was  £2;5.000  less  than  the 
preceding  month's  return. 

Values  of  Electrical  Exports  axo  I.m ports  fur 


.August, 

1!I21. 

Exports. 

Imports. 

Re-exporta 

Electrical  goods  and  apparatus  ... 

£i:il.47S 

.€:^r),ll3 

£:H22 

Insulated  wire 

2L'4.44'.l 

lU.'iKl 

(!lnw  lamps 

:i:i.;i84 

7,9;^5 

287 

Arc  lamps  and  parts 

2.,597.<t:i4 

887 

7.") 

Batteries 

4(;,!I27 

2.!l.-)<) 

Meters        ...         

:iCi,o'.i:i 

il.KKS 

i.iio:! 

Carbons      ...         

:i.i(ii 

•l..-|7:i 

2.1117 

JCli'i-lflcal  miiv/i inert/  : — 

Railway  and  tramwav  motors  ... 

2 1  ..-..■•)4 

-- 

— 

Other  motors  and  generators     ... 

217.n-,2 

— 

Switchboards  (not   telegraph    or 

telephone)     

2:!.i;to 

20 

63G 

Electrical     machinery     (unenu- 

merated)            

ic'.i.'.mr) 

48.:i(;2 

2,732 

Telegraph  and  teleplione  cable 
and  material  ;-- 

Telegraph    and    telephone    wire 

and  cable  (not  submarine)     ...         1 18.078 

Submarine  telegraph  and  tele- 
phone cable       ...         ...         ...  72,491 

Telegraph  and  telephone  instru- 
ments and  apparatus  ...         ...         183,200 


l.-),419         3,552 


Totals £1,284,511      £140,334    £14,557 


Vol,  89,  No,  2,287,  SBPTBMBEB23,  i92i,]  THE    ELECTRICAL    REVIEW. 


899 


THE     KINGSWAY     WIRING     SYSTEM. 

We  have  received  from  the  General  Electric  Co.,  Ijtd.,  par- 
ticulars of  the  "  Kinfisway  "  wiring  isysteni,  which  the  com- 
pany has  developed  with  a  view  to  reducing  the  number  of 
parts  and  special  accessories  to  the  minimum,  whilst  comply- 
ing with  all  the  requirements  met  with  in  wiring  installations. 
It  is  claimed  that  the  new  system  is  simple,  easy  to  install, 
not  unsightly,  safe  in  operation,  and  moderate  in  cost.  Lead- 
sheathed  wire  and  cables  are  employed,  of  the  company's  LI 
grade,  specially  manufactured  at  the  Pirelli-General  Cable 
Works,  Southampton,  6U0-nipgohm  cla.ss,  inisulated  with  pure 
and  vulcanised  rubber,  and  having  from  one  to  three  cores, 
carrying  from  6  to  18  amperes  (I.E.E.  rating).  The  wires 
are  fixed  to  the  walls  with  saddles  or  wiring  clips,  the  latter 
being  of  tinned  brass  with  countersunk  holes  for  the  screws 
or  fixing  pins,  so  that  injury  to  the  metal  .sheath  of  the 
cable  is  avoided   (fig.    1).    'Hie  backplate   is   of  tinned    brass 


Pio.  1.— The  "  KiNG.swAY  "  ContinditV  Cup,  Wire  Clip,  and 
Earthing  Bar. 

in  the  form  of  a  wheel  with  spokes,  fig.  2,  and  is  provided 
with  a  centre  screw,  which  acts  as  an  earth  terminal,  and 
provides  for  fixing  either  the  junction  box  cover  or  a  wooden 
patrass.  A  nut  and  washers  are  provided  for  clamping 
the  continuity  clips,  and  large  and  small  holes  in  the  rim 
enable  the  plate  to  be  fixed  in  any  position. 

The  "  Kingsway  "  junction-box  cover,  shown  in  fig.  3,  is  a 
stout  stamping  provided  with  slits  in  the  wall,  so  situated  that 
any  number  of  entries  up  to  four,  of  any  size  of  cable,  can  be 


Pig.  2.— The  "  Kingsway  "  Back  Plate. 

accommodated  by  bending  the  tongues  of  metal  upwards  and 
inwards,  without  special  tools.  A  milled  nut  is  permanently 
secured  to  the  cover,  to  fix  it  to  the  back  plate. 

Fig.  4  shows  the  back  plate  with  cables  and  connectors  in 
position  and  the  bonding  completed,  and  fig.  3  shows  the 
cover  in  place.  Bonding  is  eflected  with  the  aid  of  the  con- 
tinuity clip  illustrated  in  fig.  1.  which  has  two  fixing  holes, 
one  for  side  entry  and  the  other  for  back  entry.  Only  one 
size  of  clip  is  required.    Lastly,  a  special  earthing  bar,  shown 


Pig.  3.— Back  Pl.^te  and  Junction-box  Cover  with  Wires 
IN  Position. 

in  fig.  1,  is  provided  for  use  at  the  back  of  fuse  and  switch- 
boards, and  in  other  positions  where  it  is  necessary  to  bond 
several  cables  together ;  the  bar  is  made  of  stout  tinned  brass 
strip,  with  an  earthing  terminal,  and  the  connections  are  made 
with  the  continuity  clip,  attached  with  flat-headed  counter- 
sunk screws. 

It  will  be  seen  that  the  parts  are  few  and  simple,  and  no 
special  training  is  needed  for  their  installation,  nor  are  special 


tools  required.  Ordinary  ceiling  roses,  switches,  &c.,  are  used 
with  them,  and  the  appearance  of  the  completed  installation 
is-  neat.  Tht  makers  have  issued  a  new  section  (Section 
W  (2))  of  their  catalogue  giving  full  details  and  prices  of  the 


Pig.   4. 


-Backplate,   Showing  Wires   and  Connectors    in 
Place  and  Method  ok  Bonding. 


parts  of  the  system,  for  which  patents  have  been  applied 
for,  as  well  as  of  standard  accessories  for  use  in  conjunction 
with  it. 


THE  IMPORT  TRADE  OF  BRAZIL. 


1918. 

1919. 

Inc 

or  dec. 

$ 

$ 

$ 

222,000 

203.000 

_ 

19,000 

540,000 

141,000 

+ 

1,000 

6,000 

18.000 

+ 

12,000 

74.000 

39,000 

- 

35.000 

188,000 

597,000 

+ 

409,000 

117.000 

519,000 

+ 

402.000 

8,000 

22.000 

+ 

14.000 

17,000 

24.000 

+ 

7.000 

31.000 

17,000 

- 

14,000 

127.000 

192,000 

-f- 

65,000 

lOS.OtW 

160,000 

-t- 

52,000 

3.000 

6.000 

-t- 

3.tt00 

8,000 

9,oa» 

-t- 

1.000 

7.000 

14,000 

-1- 

7.000 

The  following  figures  showing  the  value  of  Brazil's  imports  of 
electrical  and  allied  goods  have  been  taken  from  the  official 
returns.  The  corresponding  figures  for  1918  have  been  given 
for  purposes  of  comparison,  and  notes  of  increases  or  decreases 
added  :  — 

Dynamos  and  electrical  generators. 

Total        

Prom  United  States 

Great  Britain 

.,      Switzerland      

Electric  motors. — 

Total        

Prom  United  States 

,,      Great  Britain 

,,       Switzerland      

Uruguay  

Insulators. — 

Total  

Pi-om  United  States 

,,      Prance  

,,      Great  Britain 

Portugal  

Electric  lamps. — 

Total  

Prom  United  States 

Great  Britain 

,.      Netherlands  

Transformers. — 

Total        

Prom  United  States 

.,      Switzerland      

Copper  wire,  electrical. — 

Total        

Prom  United  States 

Copper  wire,  unclassitied. — 

Total        

ftom  United  States 

Copper  wire,  uninsulated. — 

Total        

From  United  States 

Electric  wire  or  cable,  n.o.e. — 

Total        

From  United  States 

.,      Great  Britain 

,.      Italy       

Telegraph  and  telephone  posts, 

Total        

Prom  United  States 

.,      Great  Britain 

Machinery,  industrial— 

Total 
Prom  United  States  ... 
,,      Argentina 

Great  Britain  ... 


726,000  1,046,000  +  320,000 

618,000  788.000  +  170.000 

7.000  33.000  +  26.000 

79.000  209,tXX)  +  130.000 

233.a)0  596,000  +  363.000 

213.000  blS,iW  +  365.000 

10.000  lo.ato  +  6,000 

346,000  637,000  -t-  291.000 

337.000  602.1KX)  -I-  265.000 

.MO  OlX)  060.000  + '  220.000 

421,000  628.000  -i-  207.000 

57.000  17,(XI0  -  40.000 

57.tiOO  17.000  -  ■  40.000 

675, two  727,000  -+-  52.000 

662.000  682,000  +  20,000 

4,000  13.000  -I-  9.000 

6.000  27,000  +  21,000 

bridge  and  fence  ynatcrial. — 

33,000  161.000  -f  128.000 

31.000  87,000  +  56,000 

'2.000  74,000  +  72.000 

1.411,000  2.528.000  -1-1,117.000 

1,024,000  1,740,0(XI  -f  716,000 

17.CX)0  57.(XX1  -t-  40,000 

141,000  571, CKV  -t-  430,000 
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1918. 

1919. 

Inc.  or  dec. 

Motors,  oil. — 

$ 

$ 

$ 

Total       

18'2,(XI0 

59,000 

-    123,000 

From  United  States 

9,000 

11,000 

+       2,000 

,,      Great  Britain 

2,000 

20,000 

+     18.000 

„      Switzerliuid      

160,000 

12,000 

-    148,000 

Jh^ngities,  steam. — 

Total       

39,000 

36,000 

3,000 

From  United  States 

'20,000 

19,000 

1,000 

,,      Great  Britain  . 

— 

11,000 

+     11,000 

Pumps. — 

Total       

188,000 

313,000 

+    125,000 

From  United  States 

128,000 

197,000 

+     69,000 

Great  Britain 

29,000 

70,000 

4-      41,000 

Other  machinery,  not  tertile.- 

_ 

Total        

2,314,000 

5,466.000 

+3,152.000 

From  United  States 

1,488,000 

4.081.000 

+2,593.!:)00 

,,      Argentina          

160,000 

84,000 

-      76,000 

„      Great  Britain 

259,000 

774.000 

+    515,000 

Sweden            

145,000 

141.000 

4,000 

Switzerland     

63,000 

103.000 

+      40.000 

Machinery,  electrical,  n.o.e.— 

Total        

2,662,000 

3,285,000 

+    G23.0(» 

From  United  States 

1,722,000 

2.762,000 

+  1,040.000 

,,      France              

7,000 

45.000 

+      38,000 

Great  Britain 

85,000 

279.000 

+    194,000 

„      Italy       

94,000 

55.000 

-      39,000 

„      Spain      

39.000 

42.000 

+        3.000 

$5  =  £1  approximately. 


THE     INTERNATIONAL    DENTAL    EXHIBITION. 


Under  the  auspices  of  the  Incorporated  Dental  Society,  an 
International  Dental  Exhibition  was  held  at  the  Horticultural 
Hall,  Westminster,  from  September  12th  to. 10th.  Electricity 
nowadays  plays  a  large  part  in  dental  surgery,  but,  of  course. 
the  various  makes  of  apparatus  differ  only  a  little — chiefly  in 
purely  mechanical  details — and,  as  a  consequence,  there  was  a 
great  amount  of  duplication  of  exhibits. 

As  an  example  of  this  we  will  instance  the  "  Eitter  "  ap- 
paratus for  producing  X-ray  photographs  of  dental  subjects; 
this  appeared  on  three  or  four  stands.  The  principal  agents 
for  this — an  American  production —  are  Messhs.  de  Irex  anu 
Co.,  Ltd. 

One  of  the  largest  exhibitors  were  Messrs.  Claudios  Ash, 
Sons  i  Co.,  Ltd.— Among  the  exhibits  of  this  tirm  was  a 
■•  Cases  "  dental  X-ray  outfit,  liiis  consists  of  a  Coolidge 
radiator  tube,  with  a  life  of  LOOO  hours,  fitted  with  a  dust- 
proof  lead-glass  shield  and  a  lead-glass  focusing  tube  to  give 
the  proper  distance  for  radio-photographs.  The  tube  is  sup- 
plied with  power  at  70.000  V  by  an  oil-cooled  transformer 
whose  primary  can  be  connected  to  a  100/250-V  supply.  A 
motor  converted  can  be  supplied  for  dealing  with  d.c.  '  The 
tube  holder  is  mounted  on  the  top  of  the  transformer  cabinet 
and  is  easily  adjusted.  This  apparatus  is  of  British  manu- 
facture although  of  American  origin.  I'he  ionic  medication 
outfit  shown  by  this  firm  consisted  of  a  dry  battery,  to  the 
terminals  of  which  electrodes  could  be  connected  for  the 
ajjplication  of  ionised  solutions  such  as  copper  sulphate,  and 
zmc  chloride  which  are  used  by  dentists.  Another  device 
thonn  was  a  thciinu-electnc  hot-air  syringe  containing  a  small 
heating  coil  in  an  ea-sily  replaced  cartridge.  Electric-motor 
lathes  for  d.c.  and  a.c.  at  various  voltages  and  frequencies  were 
exhibited.  The.se  were  equipped  with  brushes,  small  grinding 
wheels,  and  various  other  accessories.  A  number  of  small 
mouth  lamps  and  reflectors  also  appeared,  in  addition  to 
"  Empire  "  high-frequency   apparatus. 

,  Messrs.  Cottkei.l  A  Co.  displayed  and  demonstrated  high- 
frequency  electro-medical  sets,  including  the  "  Rogers  "  outfit. 
This  is  fitted  with  three  "  violet-ray  "  electrodes,  cautery  in- 
struments, and  an  "  ozone  "  attachment  for  giving  a  patient 
internal  treatmenf.  The  set  may  be  connected  to  an  ordinary 
lamp  socket  and  the  current  and  pressure  are  regulated  by 
small  dial  switches.  Electrodes  for  special  dental  treatment 
are  made  in  a  variety  of  shapes.  X-ray  photographic  units 
were  al.so  exhibited  by  this  firm. 

The  Palatine  Dental  Manufacturing  Co.,  Ltd.,  in  addition 
to  the  inevitable  X-ray  photographic  exhibit,  showed  the 
''  Eayway  "  special  reflector  for  dental  operations.  This  gives 
a  beam  of  pure  white  light  about  6  in.  in  diameter  by  the 
agency  of  a  ga.sfilled  lamp.  Another  device  displayed  was  a 
"  Rayway  "  hard-soldered  sterilised  fitted  with  a  triple  heat- 
ing element  and  a  three-heat  switch.  The  danger  of  melting 
joints  due  to  overheating  has  been  eliminated  from  this 
eteriliser. 

The  Dental  Manufacturing  Co.,  Ltd.,  exhibited  a  number 
of  electrical  devices.  Included  among  these  were  examples 
of  "  Rathbone  "  electric  lathes  and  small  current  converters. 
The  "  Pentz  "  steriliser  was  also  shown.  This  consists  of  a 
necked  cylinder  into  which  a  cylindrical  tray  of  perforated 
metal  slides.    The  cylinder  is  heated  by  means  of  an  electrical 


element.  Mounted  on  the  case  is  a  small  cup  from  which 
water  drips  through  a  glass  tube  into  the  heated  chamber 
where  it  is  evaporated.  The  instruments  undergoing  sterilisa- 
tion are  placed  in  the  above-mentioned  tray  and  reports  of 
medical  men  testify  to  the  efficiency  of  the  method.  This  com- 
pany also  exhibited  a  high-frequency  set  for  "  violet  ray  " 
treatment,  cautery,  hot  air,  &c.  Another  sterilser  shown  by 
this  firm,  the  "Thome."  was  electrically  heated  and  provided 
with  an  automatic  switch,  actuated  by  the  melting  of  a  fusible 
plug,  to  prevent  overheating. 

On   this  stand   appeared    a  dental    photographic  outfit  by 
X-rays,    Ltd.,    which    is    illustrated    herewith    (fig.  1).     The 


Pio.  1.— X-ray  Dental  Photographic  Outfit. 

cabinet  contains  a  small  step-up  transformer  which  gives 
an  output  of  45,000  volts,  and  is  designed  for  use  with  the 
special  Coolidge  dental  X-ray  tube,  as  shown  in  the  illustra- 
tion. There  is  only  one  high-pressure  wire,  and  this  is  kept 
well  out  of  the  way  of  the  patient,  being  led  up  through 
a  stout  ebonite  tube.  The  other  wire  which  lights  the  filamen* 
is  at  a  low  pressure,  and  no  shock  is  experienced  if  the  patient 
touches  this.  On  the  top  of  the  cabinet  a  special  switch  is 
provided,  the  first  stud  of  which  lights  the  filament  and 
the  second  turns  on  the  high-pressure  current.  A  milliampere- 
meter  is  fixed,  which  gives  the  milliamperage  passing  through 
the  tube  and  a  small  sliding  resistance  in  the  fighting  circuit 
allows  this  to  be  controlled,  the  output  being  from  one  to  ten 
rnilliampcres. 

Mr.  CoNHAD  H.  PiNCHKS  displayed  and  demonstrated  the 
"  Adams  "  X-ray  dental  unit,  which  is  provided  with  a  special 
film  holder  ensuring  correct  angles  in  the  taking  of  photo- 
graphs. 

In  conclusion,  it  remains  to  be  said  that  each  year  the 
niimlier  of  members  of  the  profession  who  take  the  opportimity 
of  inspecting  the  exhibits  grows;  the  exhibition  is  of  a  strictly 
professional  character,  the  lay  public  being  rigidly  excluded. 


German  Cable  Deliveries. — The  Java  newspapers  an- 
nounce the  arrival  at  Bandoeng  of  Herr  Engler.  representative 
of  the  Norddeutsch©  Seekaliel  Werke.  of  Nordenham.  in  con- 
nection with  the  laying  of  new  .submarine  cables  in  the  Dutch 
Ra.Ht  Indies,  it  appears  that  the  Government  of  the  Dutch 
East  Indies  has  purchased  about  2,900  kilometres  of  cable 
irom  this  (jerman  company,  which  cable  reached  Priok  at  the 
beginning  of  August  on  the  steamer  Flint,  together  with  a 
number  of  engineers,  including  Herr  Gruno.  the  company's 
chief  engineer.  Dutch  Stale  engineers  boarded  the  .ship  and 
were  conveyed  to  the  Dutch  East  Indies  cable  steamer  the 
Telegraaf,  which  took  the  cable  on  board  for  laying  between 
Singkel  and  Sibolga,  on  Sumatra,  and  two  new  cables  were 
to  be  laid  between  Java  and  Sumatra  in  the  Soenda  Strait  and 
then  from  Makassar  via  Donggala  to  Menado  and  from 
Makassar  to  Socraboja. 


Vol.89.  No.2,287, SKPTKMnEE2;f,  1921.]  THE    ELECTKICAL    REVIEW. 


401 


NEW    ELECTRICAL    DEVICES,    FITTINGS,    AND    PLANT. 

Beaders  are  hirited  to  mbmit  partieularx  of  new  ur  improved  devices  and  apparatus,  which  will  be  published 
if  cnniridered  of  sufficient  interest. 


A  Watt  hour  Meter  Tester. 

The  Sangamo  Electric  Co.  has  receutly  placed  on  the 
market  an  improved  type  of  portable  test  meter  (lig.  1), 
intended  for  checking  the  accuracy  of  service-type  watt-hour 
meters.  The  advantages  of  using  this  type  of  meter  for  testing 
are  readily  understood  when  it  is  realised  that  no  indicating 
instruments  or  stop  watches  are  necessary,  and  variations  in 
the  load  and  voltage  are  automatically  eliminated.  The  meter 
is  designed  to  combine  a  number  of  capacities  in  one  case,  the 
changes  in  capacity  being  effected  by  the  rotation  of  a  drum 
controller  of  special  construction,  operated  by  means  of  a 
dial  switch  mounted  on  the  cover  as  .shown.  Tlie  range  in 
capacity  covers  practically  all  the  standard  capacities  now 
ju  general  use,  namely,  1-5-] 0-2.5-50-100  amperes.  The  larger 
currents  are  carried  by  multiple-leaf  brushes  bearing  with 
considerable  pressure  on  two  sides  of  a  flat  disk.  For 
the  lower  capacities  the  usual  leaf  brush  is  utilised.  The 
entire  drum  mechanism  is  extremely  simple,  and  the  arrange- 
ment of  moving  parts  such  that  they  may  be  easily  inspected. 
The  standard  meter  is  arranged  for  110  and  220-volt  operation, 
the  changes  from  one  voltage  to  another  being  accomplished 
by  means  of  a  rotating  switch.  When  additional  voltage 
ranges  are  required.  "  mnltiphers  "  are  used.  The  register 
is  of  the  three-pointer  type.  The  large  circle  represents  ai 
single  revolution  of  the  disk,  and  is  divided  into  hundredths. 
The  two  smaller  pointers  make  one  revolution  for  each  10 


i.— a  w.«t-houh 
Meteh  Tester. 


FiQ.  2.— The  B.S.T. 
Hand  Lamp. 


and  100  revolutions  of  the  disk  respectively.  A  resetting 
device  is  provided,  consisting  of  a  small  button  on  the  top  of 
the  case  and  so  arranged  that  upon  applying  a  slight  pressure 
the  hands  are  immediately  returned  to  zero,  eliminating  the 
necessity  of  taking  the  differences  between  successive  readings 
Id  order  to  obtain  the  number  of  revolutions  for  a  given 
test.  A  simple  sealing  device  is  provided  which  will  enable 
testing  laboratories  to  seal  the  meter  against  any  possibla 
tampering  by  unauthorised  persons.  All  moving  parts, 
including  the  vertical  staffs  of  the  register,  operate  in  jewel 
bearings.  The  main  spindle  is  held  in  position  by  a  ring 
jewel  where  it  passes  up  through  the  train  plate,  thus  insur- 
ing against  possible  wear. — 'Electrical  News  (Toronto). 

The  "  B.S.T."  Hand  Lamp. 

We  have  received  a  sample  of  a  new  type  of  hand  lamp  from 
the  B.S.T.  EuxTrtiP  Fittings  Co..  Dixons  Green,  Dudley. 
This  has  a  movable  handle  which  enables  the  lamp  to  be  tilted 
ti  any  angle  when  it  is  suspended  by  the  hook  seen  in  the 
illustration  (lig.  2).  Tlie  lamp-holder  is  contained  in  a  wooden 
cone,  in  which  is  an  ebonite  plug  for  the  entry  of  the  wires. 
Tlie  wire  guard  is  fastened  by  wing  nuta  to  a  flange  retained 
by  screws  fixed  in  the  wood  cone.  All  the  "  live  "  parts  are 
well  protected,  and  the  lamp  complies  with  H.O.  regulations 
in  every  respect. 

A  Combined  Kettle  and  Teapot. 

An  effective  time  and  trcidile  saving  device  has  been  put 
on  the  market  recently  by  the  Hastie  Blkctric  Water 
Heater  Co.,  Ashley   Street,   Nottingham.    This  is  as  appli- 


ance which  combines  the  functions  of  a  kettle  with  those  of 
n  teapot.  As  will  be  seen  from  the  illustration  (fig.  .3). 
the  water  is  boiled  in  one  compartment  by  means  of  an 
immersion  heater.  A  screwed  filling  cap  is  fitted,  and  this 
has  a  safety  valve  in  the  centre.  When  the  safety  valvo 
acts,  the  button  upon  the  top  of  the  kettle  is  pressed,  and 


-Hastic   ELlkctbil  Tea  Kettle  - 
Fig.  3. — ^Thb  "  Hastie  "  Electric  Tea  Kettle. 


the  boiling  water  is  forced  by  the  steam  pressure  through 
an  inlet  valve  into  the  other  chamber.  In  the  latter  a  te»- 
infuser  is  suspended.  It  will  be  seen  that  this  device  ensures 
that  the  tea  is  made  with  boiHng  water  only,  and  when 
once  made  the  tea  is  kept  at  a  high  temperature  by  th« 
steam  generated  in  the  next  compartment. 

B.T.H.  Floodlight  Projectors. 

Near  the  entrance  to  the  Shipbuilding  and  Engineering 
Exhibition,  at  Olympia,  is  a  large  "  Mazda  "  lamp  poster, 
which  is  as  visible   by   night  as  by   day.     The  illumination 


WingNuls 
(3-vvay)— 


Svn-VGl  on 
Hori_zoala.l  Axis 


Fill.  4.— B.T.H.  E'loodlight  Pkojeotor. 


is   effected    by    means  of    five    B.T.II.    flood-light    proj'cctori 
similar  to  that  described  below. 
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This  type  of  projector  con&ists  of  •  sheet-eteel  cylinder  with 
a  glass  front  securoil  by  wing  nuts  on  the  top  of  which  is  a 
bousing  containing  a  lamp-holder.  The  reflector  may  be  one 
of  three  types,  a  plain  mirror,  a  diffusing  mirror,  or  » 
▼itreous  enamelled  reflector.  The  lamp  may  be  of  from  300 
to  1.000  watts  capacity,  gaefiUed.  The  whole  can  bo  mounted 
on  a  tripod  ae  shown  in  fig.  4,  or  on  a  segmental  bracket. 
This  illuBtration  is  about  l/13th  actual  size.  Other  types 
are  manufactured,  one.  of  these  having  a  conical,  cast  alumi- 
minnim  projector,  the  reflecting  surface  being  the  interior 
nf  the  case.  Coloured  shdes  can  be  suppUed  for  use  with 
these  projectors. 


CORRESPONDENCE. 


L$tt»r$  nenred  by  u»  after  5  P.M.  ON  Tuesday  cantwt  appear  until 
th*  following  tweife.  Correspondent*  ihculd  forward  their  communi- 
eatiom  at  the  earliest  possible  moment.  No  letter  can  be  published 
Hnlett  we  kaee  the  writer's  natne  and  address  in  our  possession. 


A  Novel  Sign. 

With  regard  to  "  E.H.K.P.'s  "  inquiry  a.s  to  a  novel  sign  he 
noticed,  also  your  footnote,  when  in  Paris  recently  the  writer 
noticed  a  number  of  signs  of  this  description,  manufactured 
and  installed  by  Messrs.  Paz  et  Silva.  of  most  attractive 
design. 

The  system  of  working  is  apparently  as  you  describe.  The 
lettering  wa.s  done  in  script  form,  and  a  continuous  length  of 
tubing  was  employed,  the  portions  not  required  being  painted 
a  very  dark  colour. 

So  far  as  memory  serves,  the  tubing  was  backed  by  half- 
oval  opal  or  sheet.  The  effect  is  certainly  artistic,  and  one 
may  beUeve  that  there  may  be  a  market  for  such  signs  in  this 
country,  though  they  are  rather  expensive. 

Marshall  Tate. 

London. 

September  Vlth,  1921. 

I  As  noted  in  our  last  issue,  the  neon  letter  lamps  are  on 
view  at  the  Shipping  Exhibition.  These  lamps  contain  the 
letters;  those  to  which  our  correspondent  refers,  and  which 
we  also  mentioned,  are  shaped  to  form  the  letters.— Eds.  Elec. 
Rev.]  

Books  on  Lighting  and  Heating. 

I  shall  feel  obhged  if  you.  or  one  of  your  readers,  will  be 
kind  enough  to  recommend  to  me  a  manual  on  modern 
domestic  and  hotel  lighting  ;ind  heating. 

Wireman. 

[Possibly  "  The  Theory  and  Practice  of  Heating  and  Venti- 
lation," by  A.  H.  Barker  (Constable  &  Co.);  "  Modern  Illimii- 
nants  and  Illuminating  Engineering."  by  L.  Gaster  and  J.  S. 
Dow  (Pitman  Sc  Sons);  "Electric  Light  Fitting,"  by  S.  C. 
Batstone  (Pitman);  and  "Elements  of  Illuminating  Jingi- 
neering."  by  A.  P.  Trotter  (Pitman)  would  l)e  found  useful.— 
Eds.  Elec.  Rev.] 

Abnormal  Meter  Readings. 

With  reference  to  Mr.  Theo.  R.  Keruick's  solution  re  the 
above,  pubhshed  in  your  issue  of  July  iOth,  I  beg  to  state 
that  the  meters  in  question  were  checked  by  four  members 
of  our  staff,  including  myself,  at  once,  on  receiving  complaints 
from  the  consumers,  and  there  was  no  error  in  the  readings. 
The  meters  read  in  some  cases  to  1/ 100th  of  a  unit  and  in 
others  to  1/lOth  of  a  unit. 

Wc  use  nothing  but  Ferranti  meters,  and  have  always  found 
them  satisfactory. 

R.  Forrest  Preston. 

Electricity  Works,  Ahmedabad. 
Aus;ust  22nd,  1921. 


The  Cost  ol  Living  in  West  Africa. 

I  should  be  very  much  obliged  if  you  could  obtain  for  me 
through  your  valued  journal,  the  cost  and  conditions  of  living 
in  Accra,  West  .Africa,  and  whether  it  is  at  all  a  possible 
place  for  a  white  woman  to  live  in.  for  the  usual  jieriods  of 
West  Africa. 

R.  N.  Torpy. 

Borough  Electrical  Engineer. 
Tunbridge  Wells. 

September  l.^t/i,  1921. 

llii  our  issue  of  .Tanuarv  14tli.  1021.  p.  42.  .»omo  particulars 
of  the  conditions  obtaining  on  the  Cold  Toast  were  given. 
We  should  welcome  further  information  fi'.m  our  readers.— 
Eds.  Elec.  Rev.]       

A  Question  of  Sincerity. 

I  note  with  very  great  satisfaction  that  you  really  mean 
that  all  should  work,  and  I  gladly  withdraw  my  strictures, 
but  I  am  surprised  to  find  that  you  have  such  revolutionary 
ideas.  They  are  far  more  revolutionary  than  mine,  and  if 
•carried  into  effect  would  completely  upset  the  present  system 
•which  (iiyi^ee  ,tlve  people,  broadly,  into  t^o  groups,  parasites 


and  workers,  though  there  are  plenty  of  parasitic  workers  or 
workmg  parasites. 

Now  for  the  test,  if  I  may  be  excused  for  putting  it  that 
way. 

What  do  you  suggest  should  be  done  to  eliminate  the  para- 
site.? It  must  be  clear  to  ever>'one  that  a  start  in  that  dii-ec- 
tion  will  have  to  be  made  soon,  or  things  will  begin  to  happen. 
Of  course,  we  don't  want  any  Bolshevism  in  this  country, 
yet.  seeing  that  before  the  war  there  were  upwards  of  tv.'o 
million  sheer  parasites  in  this  country,  and  that  by  now 
the  number  must  have  incieased  enormously,  it  would  he 
interesting  to  me.  and  I  am  sure,  to  all  your  readers,  if  you 
would  put  forward  some  suggestions  as  to  how  it  could  be 
ensured  that  all  should  work.  Such  a  state  of  affairs  cannot 
possibly  come  about  accidentally.  Dehberate  attempts  must 
be  made  to  change  the  system,  if  catastrophic  change  is  to 
be  avoided. 

F.  W.  Shorrocks. 

London. 

September  Uth,  1921. 

[Our  correspondent  asks  us  how  to  constitute  an  ideal  State ; 
we  do  not  know — we  wish  we  did.  No  man  capable  of  work- 
ing should  be  idle  from  choice. — Eds.  Elec.  Rev.] 


The  Design  of  Bakery  Machines. 

.\s  one  of  the  20-odd  firms  which  exhibited  machinery  at 
the  recent  Bakers',  Confectioners',  and  Allied  Traders'  Ex- 
hibition and  Market,  we  are  very  interested  in  your  Ethtorial 
comments.  At  the  same  time,  we  must  admit  that  your 
suggestion  to  incorporate  the  motor  as  a  component  part  of 
the  machine  has  been  tboi'oughly  studied  by  ourselves,  but 
discarded  as  unpractical  from  a  production  point  of  view. 

No  attempt  at  standardising  can  be  successful,  particularly 
when  building  machines  for  home  requirements  as  well  as  for 
export,     whilst    so    many    freak    voltages    and    periodicities  ' 
abound.     Further,    we   have  to   consider   districts   where  no 
electric   supply  is  available. 

For  the  above  reasons  our  dough  mixing  and  kneading 
machines  are  exclusively  designed  for  belt  drive.  The  belt 
risk  is  negligible,  as  the  belt  is  behind  the  machine  and  well 
away  from  the  operator.  We  can  easily  place  the  motor  in 
a  position  to  suit  local  conditions,  that  is,  on  the  floor  along- 
side, on  wall  brackets  above  the  machine,  or  in  the  loft  over- 
head. If  existing  shafting  is  available  we  can  drive  off  it, 
and  where  neither  of  the  above  facilities  exists  we  install 
an  oil  or  gas  engine. 

Our  experience  is  that  belt-di'iven  machines  are  the  safest, 
inasmuch  as  when  a  seizure  occurs  through  lack  of  attention 
or  a  sack  of  flour  is  inadvertently  dropped  into  the  machine, 
nothing  more  serious  than  the  throwing-off  of  the  belt  occurs, 
whereas  with  a  direct-geared  machine  the  windings  may  give 
out.  It  may  be  said  that  the  fuses  will  prevent  such  hapjien- 
ings,  but  in  the  bakehouse  we  do  not  find  skilled  electricians, 
and  consequently  the  gauge  of  wu'e  used  to  replace  a  blown 
fuse  is  of  no  account.  We  have  found  No.  18  copper  wire 
used  to  protect  a  3-b.h.p.,  480-V  motor! 

In  conclusion,  we  reaffirm  that  no  attempt  at  incorporiting 
the  motor  as  a  component  part  of  the  machine  (always  con- 
.sidering  the  universal  distribution  of  the  article)  can  be 
.successful  until  electricity  supply  is  standardised.  Single- 
phase  supply  with  freak  frequencies  and  330-V  d.c.  supply  are 
pests. 

W.  EI!erd=Styles,  M.I.E.E., 
Managing  Director, 

Artofex  Engineering  Morks,  Ltd. 

London, 

September  I'ith,  1921. 


Accumulator  Froth. ^ 

The  correspondence  in  your  paper  concerning  the  above 
should  not  be  allowed  to  drop  until  the  definite  cause  has 
been  located  and  the  cure  discovered. 

The  makers  themselves  do  not  appear  to  have  realised  the 
seriousness  of  the  trouble,  or,  if  they  have,  they  have  not 
taken  reasonable  care  to  deal   with  the   situation. 

As  an  illustration,  the  writer  has  had  three  separate  6- 
volt  sets  of  accumulators  by  different  makers,  in  celluloid 
cases,  brand  new,  charged  under  his  own  supervision  with 
the  best  materials  obtainable,  and  has  had  to  abandon  them 
in  favour  of  glass-boxed  cells,  owing  to  the  destructive  effects 
of  the  frothing. 

When  I  add  that  the  la.st  set^a  type  of  accumulator 
manufactured  in  very  large  quantities  for  the  Government- 
frothed  to  such  an  extent  when  charged  at  less  than  one-third 
rate  that  before  the  cells  were  properly  charged  the  acid 
covering  the  upper  half  of  the  plates  was  entirely  frothed  out 
of  the  containers,  the  seriousness  of  the  trouble  may  be  reali.sed. 
The  only  remedy  the  makers  suggested  was  that  these  cells 
.should  1)0  wa.shed  out  with  dis-tilled  water  and  re-loadcd. 
■  This  suggestion,  in  itself,  indicates  that  the  situation  has 
not  been  properly  grappled  with  by  the  makers  for  no  kind 
of  washing  either  with  distilled  water  or  the  best  of  accu- 
mulator acids  obtainable  is  Kufficient  to  effect  a  cure. 

I  would  not  have  troubled  you  with  this  correspondence, 
but  for  the  fact  that  I  am  convinced  the  makers  arc  not 
taking  a  reasonably  scientific  attitude  in  the  matter,  for  it 
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it  is  desired  to  retain  the  admitted  advantages  of  cellnloid  for 
t,  containing  cell,  it  does  not  seem  unreasonable  to  expect  the 
makers  to  retain  these  advantages,  whilst  eliminating  the 
poasihility  of  frothing,  by  painting  the  interior  faces  of  the 
celluloid  with  some  such  preparation  as  paraffin  wax. 

The  writer's  experience  with  three  different  reputed  makes 
of  cells,  is  such  that  he  is  completely  in  accord  with  Mr. 
Frost's  letter ;  and  the  further  correspondence  of  Mr.  Peto, 
and  the  general  attitude  of  the  makers  towards  this  question, 
lead  him  to  assume  that  the  makers  arc  in  sympathy  with 
the  proverbial  ostrich  whose  head  is  buried  in  the  sand. 

Thos.  Hesketh, 

Managing  Engineer. 
Electricity  Supply, 
Folkestone, 
September  mii,  1921. 


Organ  Blowers. 

Commenting  on  "  Organ  Blower's  "  letter,  which  appears 
in  your  issue  of  September  16th,  1921,  there  are  in  general 
two  types  of  blower,  i.e.,  motor-dxiven  fans  and  motor-driven 
feeders ;  the  latter,  usually  three  in  number,  are  operated 
by  a  three-throw  crankshaft  on  the  under-side  of  the  bellows. 
To  the  best  of  my  knowledge  the  latter  scheme  can  only 
be  applied  where  a  d.c.  supply  is  available,  as  obviously  the 
speed  of  the  motor  has  to  be  controlled  in  accordance  with  the 
demand  for  wind. 

"  Organ  Blower  "  states  that  a  d.c.  motor  is  easily  con- 
trolled by  means  of  resistance  in  the  armature  circuit,  but 
this  method  is  extremely  wasteful  of  power  and  should  only 
be  resorted  to  if  the  only  practicable  scheme  is  a  three-throw 
feeder. 

I  hold  an  appointment  as  organist,  and  am  responsible  for 
a  three-manual  organ,  the  wind  supply  for  which  is  furnished 
by  a  motor-driven  fan.  The  motor  is  a  3-h.p.,  3-phase  squirrel 
cage  machine,  and  is  started  up  by  means  of  a  Y-delta  switch. 
The  speed  is  more  or  less  constant;  the  control  of  the  wind 
supply  being  entirely  automatic.  This  is  effected  by  inserting 
between  the  main  bellows  and  the  fan  a  control  box,  inside 
of  which  is  a  wooden  grating.  On  the  blower  side  of  the 
grating  a  leather  roller  blind  is  fixed,  spring  biased  to  the 
down  (air  inlet  to  bellows  closed)  position.  When  the  bellows 
are  empty,  however,  a  cord  fastened  to  the  top  of  the  bellows, 
and  passing  over  suitable  pulleys,  pulls  up  the  roller  bUnd, 
thereby  fully  opening  the  inlet  to  the  bellows.  When  the 
fan  has  attained  full  speed  the  bellows  begin  to  rise  and  at 
the  same  time  the  roller  bhnd  commences  to  descend  (gradu- 
ally closing  the  fan  outlet). 

ITne  operation  of  this  gear  is  extremely  satisfactory ;  the 
wind  supply  is  steady,  and  there  is  no  elaborate  electrical 
control  gear  to  contend  with. 

I  agree  that  there  is  certainly  an  objectionable  hum  with 
a.c.  motors,  an  inherent  feature  which  in  this  in.'^tance  we 
overcame  by  building  a  sort  of  double  box  with  felt  packing. 
This  box  is  large  and  fits  over  the  whole  of  the  blower  equip- 
ment. The  air  is  drawn  through  gratings  in  the  wall  at  the 
motor  end.  and  suitable  inspection  doors  are  fitted  in  the  box. 
By  .so  placing  the  inlet  gratings,  all  the  air  passes  across  the 
motor,  thereby  ensuring  very  little  increase  m  temperature 
rise,  due  to  the  bbxing-in  of  the  equipment.  It  should  be 
noted,  however,  that  this  sound-proof  box  is  of  generous 
proportions,  otherwise  trouble  might  have  occurred  due  to  the 
excessive  temperature  rise  of  the  machine. 

An  important  fact  with  regard  to  fan  blowers  is  that  when 
the  outlet  is  clo.sed  the  fan  is  running,  comparatively  speaking, 
light,  and  there  is  therefore  no  waste  of  power. 

In  conclusion.  I  would  point  out  that  an  organ  blowing 
equipment  should  not  be  bolted  to  the  floor,  as  if  this  is  done 
the  motor  will  be  heard  all  over  the  building.  The  bedplate 
of  mv  equipment  rests  on  felt  pads  and  is  not  bolted  down 
nt  all.  yet  I  have  not  experienced  any  tendency  for  it  to 
"  walk.' 

C.  H.  C. 
September  Wth,  1921. 


With  regard  to  "  Organ  Blower's  "  letter  in  your  issue 
dated  September  16th,  1921,  the  writer  is  evidently  not  con- 
versant with  the  latest  practice.  We  make  an  a.c.  motor 
practically  silent,  running  at  1.600  r.p.ni..  which  in  turn 
operates  a  device  giving  5  r.n.m..  and  this  device  also  is 
practically  silent.  We  shall  be  pleased  to  show  him  the 
arrangement  at  work  if  he  cares  to  write  us. 

We  might  point  out  that  the  m»thod  he  mentions  of  inserting 
resistance  in  the  armatin-e  circuit  of  a  d.c.  motor  is  a  very 
iinefficient  way  to  reduce   the  speed. 

n.  A.  Easter. 
For  nriti-th  FAertric  Cn. 
London, 

Scptemhrr  \7th.  1921. 


plant  to  install  for  alternating-current  working,  the  blower 
running  at  constant  speed  and  the  regulation  being  carried 
out  by  means  of  a  wind  control  valve  attached  to  the  organ 
reservoir. 

With  a  specially  designed  blower  the  wind  will  merely 
circulate  in  the  casing  when  the  delivery  is  closed  by  the 
regulating  valve,  and  the  current  taken  by  the  motor  will 
fall  under  these  conditions. 

It  is  usually  possible  to  find  a  place  for  these  blowers, 
cither  in  an  adjoining  vestry,  or  in  a  chamber  below  the  organ, 
although  sometimes  it  is  necessary  to  sink  a  pit  or  build  an 
outhou.se  outside  the  church. 

The  output  of  a  rotary  blower  is  quite  independent  of  the 
bellows  capacity  of  the  organ,  and  any  quantity  of  wind  can 
be  arranged  for  at  a  steady  pressure. 

It  is,  of  course  possible  to  operate  a  feeder  blowing  instal- 
lation with  alternating-current  motors,  regulating  the  speed 
of  blowing  by  means  of  fast  and  loose  pulleys  and  automatic 
striking  gear  controlled  from  the  reservoir,  or,  alternatively, 
a  repulsion  type  motor  can  be  used  on  single-phase  circuits 
with  resistance  control.  AH  these  arrangements  are,  however, 
inclined  to  be  noisy,  and  cannot  compare  with  the  direct- 
current  installation  for  smoothness  in  working. 

For  these  reasons  we  ourselves  have  made  it  a  practice  to 
adopt  a  rotary  blower  direct  coupled  to  motors  for  all  alterna- 
ting-current work,  and  we  shall  be  very  pleased  to  give  your 
correspondents  any  further  information  on  the  subject  if 
desired. 

The  Rockingham  Engineering  Co. 

Thornton  Heath. 

September  igt^i,  1921. 


Carpets  and  the  Electric  Suction  Cleaner. 

Re  correspondence  in  the  Review  on  this  subject.  T 
presume  this  deals  with  domestic  machines  and  not  with 
plant  for  commercial   work. 

I  have  had  40  years'  experience  in  cleaning  carpets,  and 
have  yet  to  see  the  vacuum  or  suction  cleaner  that  can  do 
so  efliciently.  For  loose  fabrics  or  surface  cleaning,  or  tidy- 
ing up,  I  admit  that  the  vacuum  has  its  u.sc.  but  I  maintain 
that  to  remove  the  dust  from  the  body  and  not  merely  from 
the  surface  of  a  Brussels  or  Axminster  carpet  the  only  practical 
and  efficient  method  is  to  beat  it.  Should  any  of  your  readers 
wish  for  further  proof  of  this  I  shall  be  happy  to  give  details. 

Alex.  Orr. 

Edinburgh, 
September  mh,  1921. 


Supply  without  Statutory  Powers. 

The  letter  regarding  the  above  makes  very  intercstmg 
reading.  In  my  mind.  "  A.O.G."  is  getting  rather  alarmed  at 
the  prospect  of  an  outside  supply.  It  seems  they  have  had 
the  field  pretty  much  to  themselves.  I  wonder  what  is  the 
difference  in  cost  per  kWh.  between  the  supply  under  dis- 
cussion, and  the  proposed  figure  (3d.  per  kWh)?  If  the 
figures  are  much  higher,  why?  I  think  it  is  the  dearness  of 
supplv  (not  always  justified)  that  has  hindered  the  progress 
of  village  lighting  and  power.  Why  all  this  bitt«  feeling 
on  the  part  of  the  R.D.G.?  It  must  have  a  reason.  I  think 
the  sooner  "  the  far-distant  electric  station  "  erects  its 
transmission  lines,  the  better  for  those  in  need  of  cheaper 
I'lectricity. 

Northwallan. 
September  19th.  1921. 


We  are  interested  in  the  letter  appearing  in  your  issue 
for  Sept.ember  16th.  regarding  the  difficulty  of  changing-over 
electric  organ-blowing  instnllations  from  direct-current  to  alter- 
nating-current working.  We  have  carried  out  many  himdreds 
of  electric  organ-blowing  installations  of  various  types,  and 
our  experience  is  that  the  rotary  blower  is  the  only  practicable 


In  your  footnote  to  my  letter  last  we*k  you  say  I  "  question 
whether  an  outside  supply  at  2id.  or  3d.  per  kWh  can 
compete  with  a  private  installation,"  although  I  have  else- 
where assumed  the  opposite. 

At  the  risk  of  appearing  to  be  trying  to  run  a  serial  in  your 
columns,  may  I  point  out  that  two  kinds  of  private  installa- 
tion, with  vital  differences,  wero  mentioned'? 

The  approximate  figures  of  the  village  supply  are  :  — 
Population  80(\  annual  output  9.000  units,  all  lighting,  no 
power  load.  This  ca.se  is  best  dealt  with,  keeping  in  mind 
the  lowest  possible  total  of  annual  charges  on  capital  ana 
cost  of  labour,  by  installing  a  14-h.p.  engine,  running  some- 
where near  full  load,  four  hours  per  day  on  an  average,  in  con- 
junction with  a  storage  battery.  The  fuel  cost  per  unit, 
delivered  to  con.sumer.  with  an  oil  engine  of  the  type 
mentioned,  would  be  about  2d.  But.  and  here  comes  the 
nib.  you  must  have  a  man  in  charge,  and,  however  easy 
his  work,  he  must  have  a  deinmt  rate  of  pay.  His  wages  in 
this  ca.se  at  only  £2  12s.  a  week  say.  come  out  at  4d.  per  unit. 

If  the  population  does  not  exist,  to  require  a  larger  plant, 
you  cannot  reduce  this  item,  and  that  is  exactly  where  these 
very  small  schemes  differ  vitally  and  inevitably  from  the 
larger  ones. 

Tliere  are  still  the  capital  charges  Ac,  hut  as  we  already 
have  6(1.  against  the  2Jd.  or  M.  before  assumed,  we  need  go 
no  further.  Tt  is  taken  that  the  outside  supply  would  be 
by  static  transformer. 

Tt  is  unnecessary  to  labour  the  point  that  the  case  ot  the 
other  private  installation,  a  works  power  supply,  is  not  com- 
parable with  the  above,  and  thnt  a  supply  at  3d.  which  wonld 
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undersell  the  lirst,  might  possibly  not  be  cheap  enough  for 
the  Eecond. 

Regarding  the  attitude  of  some  of  the  labour  men,  which 
you  describe  as  a  mystery,  the  only  explanation  is  hatred 
of  private  ownership  of  public  utihties  carried  to  fanatical 
•X  trebles. 

Thanking  you  for  the  use  of  your  valuable  space. 

A.  O.  G. 
September  mh,  19-H. 
IW©  are  much  obliged  for  this  interesting  statement,  which 
fully  explains  the  situation. — Eds.  Elec.  Bev.] 


.\  Conundrum. 


Shortly  after  the  appearance  of  an  article  in  your  issue  of 
July  '29th  entitled  "  Super-scale  Measuring  Instruments,  '  we 
received  the  following  influiry  ; — 

"  Re  article  in  the  Review. 

"  If  four  super-scale  instruments  are  arranged  in  a  Scott 
Bow,  how  many  herrings  can  one  purchase  for  a  shilhng?" 

As  you  are  possibly  aware,  we  rather  pride  ourselves  upon 
our  abiUty  to  deal  with  any  and  every  problem  that  may  arise 
in  connection  with  electrical  measuring  instruments,  but  oui' 
pride  has  had  a  fall,  and  we  must  confess  that  this  one  com- 
pletely baffles  us. 

It  seems  clear  that  the  "  herring  "  is  introduced  as  a  term 
of  contempt,  and  symbolises  the  now  almost  obsolete  90  deg. 
scale  ammeters  and  voltmeters  which  our  correspondent 
evidently  values  at  several  to  the  shilling. 

What  defeats  us,  however,  is  the  reference  to  the  "  Scott 
Bow."  We  have  consulted  every  available  dictionary  as  well 
as  several  members  of  the  B.E.S.A.  Committee  on  Nomencla- 
ture, but  in  vain  :  and  yet  on  referring  to  the  article  m 
question  we  find  on  page  139  that  the  term  is  used  without  any 
comment  whatever.  It  occurs  to  us,  therefore,  to  ask  whether 
you  or  any  of  your  readers  can  help  us? 

Everett,  Edgcumbe  &  Co.,   Ltd. 

London, 

September  19th,  1931. 

[On  reference  to  the  article  we  were  as  much  perplexed 
as  our  correspondents  to  account  for  the  mysterious  allusion. 
On  investigation,  however,  we  find  that  it  resulted  from  a 
hieroglyph  of  the  author's  which  was  intended  to  read 
"  switchboard."— Eds.  Elec.  Eev.] 


The  Testing  of  Meters. 

I  have  read  with  great  interest  Mr.  R.  M.  Moberly'a 
article  on  the  testing  of  meters  in  your  issue  of  September 
9th.  I  would,  however,  like  to  draw  your  attention  to  the 
Sangamo  portable  test  meter,  since  in  Mr.  Moberly's  article 
he  only  mentions  a  meter  suppUed  by  the  British  Thomson-- 
Houston  Co..  or  the  Metropolitan-Vickers  Co. 

In  some  respects  the  Sangamo  meter  is  an  improvement  on 
the  others  mentioned,  since  the  standard  current  ranges  of 
the  Sangamo  meter  are  1,  5,  10.  25.  50  and  KX)  in  the  self- 
contained  meter,  which  is.  I  believe,  considerably  more  than 
is  possible  on  the  other  meters  specified. 

E.  H.  Miller, 

For  the  Edison  Swan  Electric  Co.,  Ltd. 
Ponders  End, 

September  IQth,  1921. 
[By  a  coincidence,  this  portable  meter  is  described  in  our 
"  New  Devices  "  to-day. — Eds.  Elec.  Rev.] 


Situations  Vacant, 

A  vast  amount  of  time,  trouble,  and  disappointment  would  be 
eaved  if  the  employers  advertising  vacancies  in  your  columns 
would  Btate  for  what  part  of  the  country  they  are  offered — Lon- 
don, Glasgow,  &c.,  or  even  Midlands,  North  of  England,  &c. 

This  week  most  of  the  notices  do  contain  the  information, 
but  there  are  still  five  which  do  not,  and  it  frequently  happens 
that  jobs  are  offered  the  nature  of  which  must  obviously 
appeal  to  many  without  the  slightest  indication  as  to  what 
part  of  Great  Britain  the  post  Ilea. 

Watts. 
September  nth,  1921. 


Enamel  for  Mercury  Meter  Disks. 

In  your  issue  of  September  9th  there  was  an  interesting 
article  on  "  The  Testing  of  Electricity  Meters."  The  author 
mentioned  the  necessity  of  burning  off  the  mercury  and  re- 
insulating  the  disk  of  Chamberlain  and  Hookham  meters,  but 
did  not  name  an  enamel  that  would  be  suitable  for  the  job. 

I  should  be  very  pleased  if  you  or  any  of  your  readers  could 
give  me  information  a«  to  a  suitable  enamel  and  whence  it 
could  be  obtained. 

^ F.   B.  S. 

"  F.  B.  S."  is  advised  to  consult  Messrs.  Chamberlain  and 
Hookham,  who  no  doubt  will  let  him  know  the  name  of  their 
present  Tarnish  or  supply  him  with  some.  Failing  this,  a 
sealing-wax  compound  has  been  found  satisfactory  for  several 
years. 

R.  M.  Moberly. 


Wind  Power  Machinery. 

I  shall  be  very  glad  to  receive  communications  from  any 
firms  manufacturing  modem  types  of  windmill  suitable  for 
pumping  or  driving  electric   generators. 

J.  W.  Beauchamp, 

Dircctvr  and  Secrctury,  t'j.D..\. 
84,  Kingswav,  London,  W'.C.  i. 
September  -JOth,  IWl. 


Sane  .Methods  of  Providing  Employment. 

The  leading  article  of  March  18th,  commenting  upon  the 
attitude  of  supply  authorities  and  new  service  connections, 
evades  what,  in  many  instances,  is  the  crucial  point.  You 
apparently  make  no  allowance  for  the  stringent  financial  con- 
ditions under  which  many  of  the  smaller  electricity  under- 
takings are  struggUng,  and  where,  owmg  to  inadequate  work- 
ing capital,  enterprise  has  perforce  to  be  strictly  curtailed. 

It  seems  to  me  regrettable  that  some  of  the  funds  now  being 
expended  to  meet  the  prevailing  problems  arising  from  unem- 
ployment, cannot  be  utilised  for'  useful  industrial  purposes. 
The  existing  method  of  dealing  with  the  matter  represents  a 
real  loss  to  the  community.  If  financial  aid  could  be  given 
to  those  public  utility  companies  which  are  not  only  endea- 
vom-iug.  despite  the  pre.sent  difiiculties,  to  carry  out  ilieir 
statutory  obligations,  but  also  desire  to  embark  upon  urgently 
necessary  extension  schemes,  the  capital  so  advanced  would 
ultimately  be  wholly  repaid  and  work  provided  for  both 
technical  men  and  skilled  artisans — a  class  who  obviously  gain 
no  encouragement  from  the  announcement  of  road-making  pro- 
jects. 

Some  such  suggestion  carried  into  effect  would  result  in 
permanent  employment  for  various  branches  of  engineering 
and  add  its  quota  to  the  industrial  development  of  the  country. 

H.  H.  Arthur,  M.I.E.E.,  M.I.Mech.E. 

Electricity  Works,  Staines. 
September  loth,  19'21. 

[Our  reference  of  March  18th  was  to  illegal  charges,  and 
methods  likely  to  hinder  the  progress  of  electricity  supply; 
on  April  iiOth  and  May  27th,  we  drew  attention  to  the  hard 
case  of  the  small  supply  companies,  and  we  venture  to  suggest 
that  our  correspondent's  criticism  is  somewhat  belated.  The 
proposal  which  he  puts  forward  is  one  with  which  we  are 
in  full  agreement,  and  we  are  pleased  to  note  that  in  principle 
it  has  received  the  support  of  Sir  Alfred  Moud's  Committee, 
and  other  authorities  on  the  industrial  situation. — Eds.  Elec 
Rev.] 

[Will  "  Not  a  Prude."  who  has  written  us  a  letter  for 
"  Correspondence  "  columns  relating  to  an  advertisement  ap- 
pearing in  our  last  issue,  kindly  send  us  her  name  and  address, 
in  accordance  with  our  rule'? — Eds.  Elec.  Rev.] 


REVIEWS. 


Tlie  Elements  of  Direct-current  Electrical  Engineering.  By 
H.  F.  Trewman,  M.A.,  and  G.  E.  Condliffe,  B.Sc.  Pp. 
219 ;  146  tigs.  Ixindon  :  Sir  Isaac  Pitman  k  Sons,  Ltd. 
Price  7s.  6d.   net. 

The  authors  of  this  book  have  set  out  to  bridge  the  gap 
existing  between  the  elementary  text-books  on  magnetism  and 
electricity  and  the  more  advanced  books  which  deal  with  the 
design  point  of  view.  The  result  is  a  very  concise  outhne  of 
the  elements  of  d.c.  electrical  engineering,  which  should  prove 
particularly  useful  to  engineering  students  who  are  already 
familiar  with  the  simple  phenomena  of  electromagnetism.  and 
who  are  passing  through  electrical  shops  and  test  bays. 

The  book  is  divided  into  twelve  chapters,  the  first  of  which 
deals  with  units  and  gives  a  restime  of  the  fundamental  laws 
of  electromagnetism.  Then  follow  two  chapters  on  induced 
currents  and  electromagnetism,  in  the  latter  of  which  the 
subjects  of  magnetic  testing  and  the  magnetic  circuit  are 
dealt  with  very  fully.  A  few  examples  at  the  end  of  each 
chapter  serve  to  crystallise  out  the  most  important  points  and 
to  ensure  that  the  student  can  make  calculations— a  good  test 
of  the  soundness  of  his  knowledge. 

In  the  chapter  on  instruments  the  authors,  while  dealing 
only  with  typical  cases  for  the  sake  of  simplification,  have 
succeeded  in  covering  a  very  fair  amount  of  the  ground,  inclu- 
ding ammeters',  voltmeters,  dynamometers,  wattraetprs,  record- 
ing instruments,  potentiometers,  and  the  various  types  of  supply 
meters.  The  only  notable  omi.ssions  are  hot-wire  instrument."? 
and  the  electrostatic  voltmeter.  A  wne  preference  for  line 
diagrams  over  the  customary  catalogue  illustrations  charac- 
terises this  section  of  the  book.  It  is  a  pity  that  a  little  more 
space  has  not  been  given  to  the  Edison  cell  in  the  chapter  on 
storage  batteries,  but,  so  far  as  the  lead  cell  is  concerned,  the 
treatment  is  both  clear  and  comprehensive. 

In  the  five  chapters  dealing  with  the  dynamo,  which  nafur- 
allv  oc<;npy  nearly  half  of  this  little  Tohime,  the  construction 
and  parts  of  the.  dynamo  are  first  explained;  then  the  various 
tvpes  of  windings  are  described  and  the  method  of  calculating 
the  e.rof.  of  the  machine  is  given.    The  methods  of  excitation 


Voi.8».   No,  2,287,  sbptbmbbr  23, 1921.]  THE    ELECTEICAL    REVIEW. 


i05 


are  next  described,  followed  by  a  iiuiiiljer  of  typical  calcula- 
tion* on  tlio  magnetic  circuit  lor  a  d.c  luacliiue.  Commuta- 
tion and  armature  reaction  form  the  subject  of  a  separate 
chapter,  ai  do  also  losses  which  are  uiiiilysed  very  carefully, 
the  treatment  forming  a  useful  introduction  to  the  subject  of 
testing  to  which  the  last  chapter  is  devoted.  The  operation 
characteristics  associated  with  the  various  types  of  excitation 
are  covered  very  fully  in  a  further  chapter,  the  whole  treat- 
ment of  the  dynamo  being  exceptionally  thorough  and  prac- 
tical. 

The  Arithmetic  of  Telegraphy  and  Telephony.  By  T.  E. 
Hbrbbkt  and  R.  G.  db  Wabdt.  Pp.  viii-)-187;  38  figs. 
London  :  Sir  1.  Pitman  &  Sons,  Ivtd.     Price  Ss.  net. 

Ability  to  make  accurate  calculations  in  any  branch  of 
applied  science  demands  not  only  experience  and  accuracy  in 
using  the  ordinary  operations  of  arithmetic,  but  also  a  definite 
understanding  of  the  technical  principles  involved.  Many 
students  and  qualified  technical  workers  lack  one  or  other  of 
these  essentials,  and  sometimes  they  come  to  grief  on  both 
counts.  The  present  volume  is.  therefore,  sure  to  be  welcomed 
by  a  wide  circle  of  students  and  workers  in  the  field  of  tele- 
graphy and  telephony,  for  it  provides  at  once  an  admirably 
clear  exposition  of  arithmetical  methods  and  a  first-class  means 
of  testing  and  consolidating  technical  knowledge  by  the  work- 
ing of  numerical  examples.  Those  who  go  straight  from  school 
to  college  or  evening  classes  cannot  realise  the  hiatus  created 
by  even  a'  year  or  two  between  schooldays  and  the  endeavour 
to  apply  the  lessons  then  learnt  more  or  less  efficiently. 

The  first  chapter,  dealing  with  all  the  ordinary  rules  and 
operations  of  arithmetic,  is  therefore  far  from  unnecessary, 
Tiien  follow  chapters  dealing  with  the  calculations  appertain- 
ing to  the  arrangement  of  cells;  shunts  and  current  division 
therein;  resistance  of  conductors;  measurement  of  current, 
e,m.f.,  and  resistance,  and  fault  localising.  In  each  case  the 
general  method  of  treatment  is  as  follows  :  The  theory  of  the 
subject  is  discus.5ed  briefly  in  so  far  as  it  affects  quantitative 
calculations,  and  worked  numerical  examples  are  then  given 
illustrating  the  solution  of  problems  for  all  the  conditions 
likely  to  be  encountered  in  practice.  Finally,  a  number  of 
set  problems  are  presented,  answers  being  given  at  the  end 
of  the  volume. 

In  addition  to  the  chapters  mentioned  above  there  are 
others  dealing  with  the  calculations  appertaining  to  con- 
densers, to  magnetic  circuits  and  electnunaguets;  to  work, 
power,  and  heating;  to  electrolysis,  and  to  overhead  lines. 
The  final  chapter  on  curves  gives  an  excellent  introduction  to 
the  plotting  and  interpretation  of  graphs.  Simple  arithmetical 
methods  are  employed  throughout,  and  the  authors  deserve 
the  thanks  of  their  readers  for  the  care  devoted  to  selection 
and  presentation  of  the  subject  matter.  The  volume  fias  a 
distinct  value  as  a  technical  handbook,  quite  apart  from  its 
arithmetical  function.  It  can  be  used  as  well  for  private 
study  as  for  class  work,  and  it  w-ill  be  particularly  appreciated 
by  post  office  employes  and  by  candidates  for  the  Grade  I 
examination  in  telegraphy  and  telephony.  Needless'  to  eay, 
the  calculations  involved  in  most  of  the  subjects  enumerated 
above  are  equally  applicable  in  other  branches  of  electro- 
technics,  so  that  the  book  has  a.  much  wider  field  of  utility 
than  is  covered   by  its  title. 

There  is  a  chapter  on  the  d.c.  motor  which,  while  it  only 
occupies  20  pages,  succeeds  in  covering  all  the  essentials,  and 
includes  a  fair  account  of  starters  and  control  gear.  The  few 
examples  at  the  end  of  the  chapter  have  been  carefully  chosen 
with  a  view  to  emphasising  the  essential  points,  and  are  of 
a  practical  character. 

The  few  criticisms  we  would  make  concern  matters  of  detail, 
the  general  planning  and  execution  of  the  work  being  sound 
and  praiseworthy.  The  statement  of  the  practical  units  in 
Chapter  I  is  not  ideal ;  in  view  of  the  scope  of  the  book  the 
B.O.T.  or  International  Units  would  have  formed  a  more 
suitable  basis  than  the  G.G.S.  electromagnetic  system.  The 
"  amount  of  the  inertia  "  referred  to  on  page  157  should  read 
"  moment  of  inertia."  Apart  from  such  minor  matters,  we 
think  well  of  this  little  book,  and  would  recommend  it  to 
•tudents  as  a  good  common-sense  account  of  direct-current 
electrical  engineering. — P.H.S.K. 


h  Trade  Uninnium  Soxwdl  A  suggestion  for  outflanking  the 
power  of  capital.  By  J.  H.  Bunting.  Pp.  x-f98.  Lon- 
don :   Renn  Brothers,   T,td..  1921.     Price  Gs.   net. 

In  a  note  by  the  publishers,  enclosed  with  the  book,  we 
are  inforniod  that  it  was  printed  and  privately  circulated 
during  the  war  by  the  G.-rton  Foundation.  It  is  well  that 
this  f.ict  should  "be  appreciated  at  the  outset,  for  reasonii 
which  will  appear  later.  Further,  it  is  explained  in  a  foot 
note  that  the  expression  "  the  power  of  capital  "  does  not 
mean  ita  benoficient  power  in  the  promotion  of  production,  but 
the  tyrannical  power  that  it  mav  become  in  hands  that  um 
it  ill. 

The  author  has  devoted  a  considerable  amount  of  thought  to 
the  preparation  of  his  arguments,  and  has  shown  that  there 
is  much  to  be  said  in  their  favour.  They  are  carefully  tet 
ont  and  well  arranged.  They  amount,  in  .-lubstance,  to  a  sug- 
gestion that  collective  bargaining  is  not  the  heat  method  of 
ftdvancing  the  interests  of  the  workers.  Their  interests,  and 
with  them  those  of  the  whole  community,  would  be  better 
ierved  by  the  prompt  acceptance  by  the  workers  of  the  termi 


offered  by  employers.  To  make  the  greatest  possible  use  i,f 
capital,  i.e.,  of  labour-saving  machinery  and  the  like,  they 
are  to  take  the  highest  wage  they  can  readily  obtain,  auu,  by 
an  immense  increase  in  production,  reduce  the  relative  amouut 
they  pay  lor  the  use  of  capital,  in  other  words,  as  we  hate 
never  ceased  to  point  out,  the  overhead  or  standing  chargei 
are  to  be  spread  over  an  enormous  output,  and  so  becoma 
smaller  not  only  absolutely,  per  article  produced,  but  rela- 
tively, when  comnared  with  the  total  sum  paid  to  the  workera 
as  wages. 

Safeguards  are  suggested,  so  that  the  rates  of  wages  obtain- 
ing in  different  parts  of  the  country  are  known  to  all  the 
workers,  and  employers  who  do  not  pay  well  do  not  get  any 
workers.  The  demand  fcjr  worKers  is  so  increased  by  the 
cheapening  of  the  supply  of  labour,  that  competition  between 
employers  ensues.  The  increased  production  of  goods  cheapen* 
everything  and  so  increases  the  effective  demand.  TTiis  brings 
about  a  boom,  plenty,  and  prosperity  for  all. 

We,  should  like  to  see  a  greater  "  will  to  work  "  on  th* 
part  of  the  whole  community.  The  gospel  of  work  needs 
preaching  to-day  more  than  any  other.  If  it  could  be  univers- 
ally realised  that  the  good  of  all  depends  upon  the  effort  of 
each  one  of  us.  and  the  good  of  each  deix^nds  upon  the  effort 
of  all,  the  world  would  be  a  lot  happier  than  it  is  to-day. 
Abolish  selfishness  and  substitute  goodwill,  and  you  are 
well  on  the  way  towards  peace  on  earth,  with  all  that  that 
implies. 

ifet  we  are  compelled  to  ask  if  there  is  the  least  possibility 
that  the  wisdom  of  this  course  will  be  accepted  by  the 
workers.  At  present  we  fear  the  answer  must  be  an  emphatic 
negative.  The  workers  know  something  of  the  history  of 
their  lot,  and  they  cannot  find  that  it  waa  better  before 
collective  bargaining  was  first  instituted.  On  the  contrary. 
it  was  infinitely  worse  At  the  stage  that  had  been  reached 
in  the  early  days  of  trade  unionism,  united  action  was  an 
imperative  neces.sity,  and  we  have  often  shown  how  the  em- 
ployers' action  in  cutting  piece-rates,  and  in  seeking  generally 
to  impose  a  limit  on  the  possible  earnings  of  their  employes, 
staff  and  manual  workers  alike,  discouraged  these  employes 
from  putting  forward  their  best  efforts,  and  directly  fostered 
the  worst  features  of  trade  unionism.  And  now  that  collective 
bargaining  has  become  the  order  of  the  day — and  let  it  not 
be  forgotten  that  there  arc  employers'  associations  which 
exist  for  the  purpose  of  standardising  rates  of  pay.  as  well 
as  trading  combinations  which  control  market  prices — the 
course  which  has  commended  itself  to  most  of  those  who  have 
devoted  time  and  thought  to  the  problem  is  that  of  a  proper 
regulation  of  collective  bargaining.  What  else  are  Whitley 
Councils  than  controlled*,  or  regulated,  bodies  which  exist 
for  the  purpose  of  discussing  and  settling  rates  of  pay,  work- 
ing conditions,  and  all  matters  relating  to  the  industries  in 
which  they  are  interested'? 

The  reader  will  now  see  why  we  insisted  at  the  beginning 
of  our  consideration  of  Mr.  Bunting's  book  that  it  was  printed 
during  the  war.  No  doubt  the  Whitley  reports  had  not  then 
been  issued,  and  Mr.  Bunting's  work  was  the  result  of  hii 
own  meditations  on  this  most  important  matter.  He  saw. 
as  we  all  saw.  the  days  when  unemployment  did  not  exist, 
when  demand  was  so  great  and  insatiable  that  all  available 
labour  was  ab.sorbed  in  satisfying  it.  Alas  I  that  it  was  all 
for  destructive  purposes.  If  only  we  could  apply  to  the  arts 
of  peace  the  concentration  of  purpose,  the  initiative,  the  unity 
of  effort,  that  we  applied  to  the  arts  of  war.  not  only  the, 
country  but  the  war-weary  world  would  be  the  better  for  it. 

Dealing  with  the  book  itself,  we  admire  the  way  in  which 
it  is  set  out,  the  subjects  treated  being  arranged  in  headed 
and  numbered  paragraphs,  so  that  any  particular  point  can 
be  turned  up  from  the  contents  list — there  is  no  index — with 
a  minimum  of  trouble.  We  rather  wonder  how  Mr.  Bunting'« 
arguments  are  helped  by  the  supposition,  on  p.  34,  that  w« 
are  in  Mars,  and  that  the  conditions  are  preci.sely  the  same 
as  on  our  own  planet.  W'e  also  wonder  how  long  it  has  been 
true  that  it  costs  25s.  to  produce  the  gold  in  every  sovereign 
(p.  46).  "  Same  "  is  not  a  relative  pronoun  (p.  66).  W'e  do 
not  consider  the  interest  analogy  on  p.  55  a  good  one.  It  ii 
very  seldom  that  compound  interest  accrues  on  capital  in  the 
shape  of  money,  and  the  compound  int-«Mest  growths  in  nature 
are  limited  by  other  op<^rations  of  nature — very  fortunately, 
too.  or  the  sea  would  be  stiff  with  fish,  and  tlies  would  cover 
the  earth.  "  Has  "  should  be  "  have  "  on  p.  4.  and 
"  effected  "  should  be  "  affected  "  in  the  Inst  line  of  p.  51. 

We  hope  we  have  shown  that  we  have  been  much  interested 
in  Mr.  Bunting's  book.  We  should  be  further  interested  to 
learn  whether  he  still  considers  that  the  acceptance  by  labour 
of  the  best  terms  available  would  be  better  than  the  wide- 
spread—in fact,  universal— acceptance  of  what  we  may  call 
Whitleyism.  and  how  he  suggests  that  his  principles  should 
be  so  brought  home  to  the  workers  that  they  may  be  appre- 
ciated and  acted  upon. 


Nitrogen     Products    from     the     Air. — Dr.     William     S. 

Nicholas,  chairman  of  the  Board  of  the  Allied  Chemical 
and  Dye  Corporation,  speaking  before  the  annual  meeting  of 
the  ,\rnerican  Chemical  Society  at  New  York,  said  that  chemists 
of  his  company  had  succeeded  in  solving  the  German  secret 
of  making  nitrogen  products  from  nitrogen  in  the  air. — 
Birmingham  Post. 
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BUSINESS    NOTES. 


'  Bankruptcy  Proceedings. — Cuahlbb  Augustus  Carpenter, 
electrical  engineer,  i  and  5,  Mason's  Avenue,  Basinghall  Street, 
B.C. — 'ITiiB  debtor  attended  at  the  London  Bankruptcy  Court 
on  September  13th  for  public  examination  under  the  receiving 
order  made  against  his  estate  on  June  "iTth.  A  statement 
of  affairs  showed  gross  liabiUlies  i'l.oWl,  all  of  which  were 
expected  to  rank  for  dividend.  The  only  assets  disclosed  con- 
sisted of  shares  in  C.  A.  Carpenter.  Ltd.,  of  doubtful  value. 
The  debtor  said  that  in  October.  lUlii.  he,  in  partnership  with 
another  person,  commenced  the  business  of  electrical  engineers 
at  4,  Maidenhead  Court,  Aldersgate  Street,  E.C.  In  Decem- 
ber, 1913.  the  business  was  sold  to  a  private  company,  which, 
in  the  following  year  went  into  voluntary  liquidation,  and 
thereafter  he  continued  a  similar  business  on  his  own  account 
at  the  same  address.  Towards  the  end  of  1916  he  was  jomed 
by  a  partner  who  put  in  £200  capital.  In  June,  191/.  he 
(debtor)  left  the  business,  his  paituer  retaining  the  assets 
in  consideration  of  the  capital  which  he  had  introduced.  In 
July.  1917,  he  became  managing  director  of  a  company  formed 
to  acquire  a  patent  burglar  and  tire  alarm  which  he  had 
invented.  As  vendor  he  received  i'oLKJ  in  cash  and  i'90O  in 
shares,  but  in  June,  1918,  he  resigned  his  appointment  and 
sold  his  shares  for  i'loO.  In  June,  1918,  he  rented  premises 
at  4  and  5,  Mason's  Avenue,  E.C,  and  recommenced  business 
on  his  own  account  as  an  electrical  engineer.  In  December, 
J918.  and  March,  1919,  he  was  joined  by  partners  who,  however, 
retired  after  a  few  months.  Owing  to  illness  and  labour  troubles 
his  trading  had  not  been  successful,  and  in  March,  1921,  he 
registered  a  private  company  "  C.  .A.  Carpenter,  Ltd.,"  with  a 
capital  of  i,"2,0(J0,  to  which  he  transferred  the  whole  of  his 
business  assets,  but  the  company  did  not  take  over  his  trade 
debts.  As  vendor  he  received  1,998  ±'1  fully-paid  shares,  1,200 
of  which  were  allotted  to  his  brother  in  consideration  of  ad- 
vances received  in  August,  1920,  which  advances  had  been 
made  on  the  understanding  that  shares  would  be  allotted 
therefor  when  the  company  was  formed.  He  attributed  his 
failure  to  ill-health  during  the  past  two  years,  to  labour 
troubles,  and  to  lack  of  capital.  Of  the  unsecured  liabilities 
£'1.044  was  due  for  cash  advanced;  £410  for  trade  goods  sup- 
plied, and  work  done;  £.5tj  for  rent;  £"29  for  law  costs,  and 
£1.5   for  repairs.    The   examination    was   concluded. 

M.  Watkinson,  H.  Watkinson,  and  A.  Watkinson  (Watt 
&  Co.),  electrical  and  mechanical  engineers,  22  and  24,  Palmer 
Road,  Sheffield. — Fii'st  meeting  September  23rd  at  Official 
Receiver's  Offices,  Sheffield.  Pubhc  examination  October  20th 
at  the  County  Court  Hall,  Sheffield. 

J.  Jones  and  J.  R.  Jones  (J.  Jones  &  Son),  electrical  en- 
gineers, Penzance. — Last  day  for  proofs  for  dividend  October 
3rd.    Trustee,  Mr.  W.  C.  Pezzack,  Public  Buildings,  Penzance. 

Company  Liquidations. — Maxim  Lamp  Works,  Ltd.— Peti- 
tion for  wmding  up  has  been  presented  to  the  High  Court 
by  Messrs.  C.  Quitman,  glass  merchants,  &c.,  of  3,  Cloth  Lane, 
E.G..  and  will  be  heard  m  London  on  October  18th. 

City  Electric  Welding  Co.  (Newcastle),  Ltd.— Winding 
up  voluntarily.  Liquidator,  Mr.  J.  C.  Graham.  Junr..  16a, 
Granger  Street.  Newcastle-on-Tyne,  to  whom  claims  should 
be  forwarded  by  October  14th.  Meeting  of  creditors  called 
for  October  4th. 

Flokundum  Flame  Carbons,  Ltd.— Meeting  will  be  held 
October  17th  at  4,  Pavilion  Buildings,  Brighton,  to  hear  an 
account  of  the  winding  up  from  the  liquidator,  Mr.  F.  N. 
Clarke. 

Oxford  Portable  Pkojbctok,  Ltd.— Winding  up  voluntarily. 
Liquidator,  Mr.  W.  G.  Barnard,  Pernwood.  Ashford,  Middle- 
sex. 

Little  Wonder  Batterv  Co.,  Ltd. — Meeting  of  members  will 
be  held  at  26,  Budge  Row,  E.C,  on  October  2l6t  to  hear  an 
account  of  the  winding-up  from  toe  liquidator,  Mr.  R.  G.  Pye. 

Dissolutions  of  Partnerships. — W.  C.  Martin  &  Co.,  10, 
West  Campbell  Street,  Glasgow. — Mr.  (Mlbert  Austin  has 
voluntarily  retired  from  this  partner.ship,  and  Mr.  James  Ijow- 
Hon,  the  other  partner,  has  acquired  the  whole  assets  of  the 
firm,  and  will  discharge  liabilities.  He  will  continue  to  carry 
on  the  business  under  the  same  firm  name. 

McCi-LLOCK  &  Newitt,  electrical  and  general  engineers,  44, 
Park  Street,  Leeds.- Messrs.  H.  McCullock  and  H.  Newitt 
Lave  dissolved  partnership.  Mr.  H.  McCullock  will  attend  to 
debts  and  continue  the  business. 

Trade  Announcements. — The  business  of  electrical  con- 
faractor  carried  on  at  Victoria  Street,  Morecambe,  by  Mr. 
George  Mokuison,  has  been  taken  over  by  Mr.  H.  N.  Shor- 
rock,  the  manager. 

Mr.  Archibald  Campbell,  who  represents  the  Swiss  Insulat- 
ing Works,  Ltd.,  of  Bretonbac,  is  now  conducting  the  agency 
from  8,  Woleeley  Road,  I^ondon,  N.  8.  instead  of,  as  hitherto. 
27.  Chancery  Lane.  W.C  2.  His  'phone  number  ie  now 
"  Hornsey  2601." 

Catalogues  and  Lists. — Messrs.  Melchior,  Abmstrono  and 
Dessan  (London),  Ivti).,  14  and  14a.  Gt.  Marlborough  Street, 
Oxford  Circus,  Ixindon,  W.  1. — An  illustrated  booklet  giving 
full  particulars  of  construction  and  operation  of  the  "  Mad- 
etrong  "  electric  lighting  plant. 


Sterling  Telepuone  and  Electric  Co.,  Ltd.,  210-212,  Totten- 
ham Court  Road,  W.l. — A  card  bearing  eighteen  samples  of 
telephone  cables  of  various  types,  lead-covered  wire,  and 
flexible  wu-68. 

Mkssks.  Higos  Bros.,  Sand  Pits,  Biimingham. — Price  List 
No.  6  giving  specifications,  prices,  &c.,  of  a.c.  and  d.c.  motors. 

The  British  Thomson-Houston  Co.,  Ltd.,  77,  Upper 
Thames  Street,  E.C. 4. —Price  list  No.  10,482.'\,  giving  illustra- 
tions and  particulars  of  B.T.H.  floodlight  projectors  for  adver- 
tising purposes,  &c. 

The  General  Electric  Co.,  Ltd.,  Magnet  House,  Kingsway, 
London,  W.C.  2.— Leaflet  O.S.  2,-569,  adverti-sing  "  Osglim  " 
neon  lamps  containing  letters  and  numerals.  Illustrated  and 
priced.  Illustrated  booklet,  showing  component  parts  and 
method  of  connecting  up  of  the  "  Kingsway  "  wiring  system. 

Illustrated  leaflet  No.  X  (3)  section,  13th  edition,  showing 
standard  types  of  circuit  breakers,  together  with  leaflet  No. 
X  2,523,  of  revised  prices  of  circuit  breakers  appearing  in  the 
fonuer. 

The  Electrical  Apparatus  Co.,  Ltd.,  Vauxhall  Works, 
South  Lambeth  Road,  London,  S.W.  8. — Illustrated  leaflets, 
giving  prices,  &c.,  of  automatic  motor  starters,  starters  for 
squirrel-cage  motors,  ironclad  switchgear,  &o. 

Messrs.  Carrick  &  Ritchie,  Ltd.,  Edinburgh. — Illustrated 
booklet,  giving  prices,  &c.,  of  "  Waverley  "  and  "  Girard  " 
turbines,  Pelton  wheels,  and  other  water  motors. 

Book  Notices. — "  Aluminium  and  its  Alloys,"  by  Lt.-Col. 
C.  Grand,  translated  by  C.  M.  Philhps  and  H.  W.  Phillips. 
Pp.  xxiv-H84;  83  figs;  17  plates.  London:  Constable  &  Co., 
Ltd.    Price  17s.   6d.  net. 

"  Practical  Electricity."  by  W.  E.  Ayrton.  Revised  and 
largely  rewritten  by  Prof.  T.  Mather.  Pp.  xxiii-t-547;  289  figs. 
Price  15s.  net. 

"  Electricity  in  the  Service  of  Man,"  Vol.  H,  Section  III. 
"  The  Technology  of  Electricity,"  by  R.  MulUneux  Walmsley. 
Pp.  ix-t-738  and  index.  Price  15s.  net.  London :  Cassell  and 
Co..  Ltd. 

Proposed  Railway  Classification  of  Goods  by  Merchandise 
Trains. — Table  showing  the  approximate  percentage  relation- 
ships between  the  20  new  classes  propo.sed,  and  also  between 
the  existing  eight  classes.  Chart  1.  Huddersfield  :  Hirst  and 
Adamson.    Price  Is.  6d. 

Journal  of  the  American  Institute  of  Electrical  Engineers. 
Vol.  XL,  No.  9,  September,  1921.— New  York  :  The  Institute. 

"  Electrical  Contractors'  Year  Book,"  1921-22.— London  : 
Electrical   Contractors'  Association.    Price  2s.  6d.   net. 

Safeguarding  of  Industries  Act. — In  accordance  with  Sec- 
tion 7  of  the  above  Act.  the  president  of  the  Board  of  'IVade 
has  appointed  the  following  gentlemen  to  be  members  of  the 
permanent  panel  from  which  committees,  consisting  of  five 
persons,  will  be  selected  from  time  to  time  to  consider  and 
report  upon  complaints  referred  to  them  by  the  Board  under 
Part  II  (Prevention  of  Dumping)  of  the  Act  :  — 

Sir  W.  M.  Acworth.  Sir  George  R.  Lowndes, 

J.  Arthur  Aiton,  C.B.E.  K.C.S.I..  K.C. 

Sir  William  Ashley.  Prof.  D.  H.  Macgregor. 

Arthur  Balfour.  J. P.  Stanley  Machin,  J. P. 

Sir  George  S.  Barnes,  G.  A.  Moore. 

K.C.B.,  K. C.S.I.  J.  W.  Murray,  D.L. 

Sir  John  N.  Barran,  Bart.     Sir  Douglas  Newton.  K.B.E. 

J.  T.  Brownlie.  Owen  Parker,  C.B.E. ,  J. P. 

Sir  Cecil  L.  Budd,  K.B.E.     R.  G.  Perry   C.B.E. 

Sir  James  C  Calder.  C.B.E.  Arthur  Pugh. 

Dr.  J.  H.  Olapham    C.B.E.   Sir  R.  Henry  Rew,  K.CB. 

F.  P.  Dorizzi.  C.  A.  Russell,  K.C. 

P.  R.  Davenport.  Arthur  Shaw. 

A.  K.  Davies.  Sir  Charles  Stewart,  K.B.E. 

T.  P.  Cook.  Sir  Edwin  P.  Stockton,  J. P. 

Rayner  Goddard.  H.  L.  Symonds. 

Sir  E.  C.  K.  Conner.  Gilbert  C.  Vyle. 

K.B.E.  Sir  Prank  Warner,  K.B.E. 

Lists  op  Articles  Chargeaiile  with  Dutv  under  the 

New  Act. 

There  have  been  issued  under  the  Safeguarding  of  Industries 
Act  1921,  lists  of  articles  chargeable  with  duty  under  Part  I 
of  tke  Act.  Copies  are  obtainable  from  H.M.  Stationery  Office 
at  9d.  net.  Under  Section  I  of  the  Act,  it  will  be  remembered, 
it  is  provided  that  for  the  purpose  of  preventing  disputes  arising 
as  to  whether  any  goods  are  or  are  not  chargeable  with  duty, 
the  Board  may  issue  lists  defining  the  articles  which  are  to  be 
taken  as  falling  under  any  of  the  general  descriptions  set  out 
in  the  Schedule  to  the  Act.  The  pamphlet  contains  lists  de- 
fining numerous  articles  falling  under  many  descriptions,  such 
as  optical  glass  and  instruments,  optical  instruments,  labora- 
tory porcelain,  scientific  instruments,  gauges  and  measuring 
instruments,  compounds,  synthetic  organic  chemicals,  lamp 
blown  ware;  wireless  valves  and  similar  rectifiers  and  vacuum 
tubes;  ignition  magnetos  and  permanent  magnets;  arc  lamp 
carbons;  metallic  tungsten,  &c. 

Glasgow  Shipbuilding,  Engineering  and  Electrical  Exhibi- 

tion,-  Gl.-is{:;ow   Corporation    has   decided    not    to    hold   the 
above  exhibition  this  year. 
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For  Sale. — By  direction  of  the  Disposal  Board,  Messrs. 
Oliver  Appleton  &  Kitchen  will  sell  by  auction  on  September 
'27th  and  lollowing  days  at  Bariihow,  near  Ijeeds,  machine 
tools,  engines,  boilers,  electric  motors,  electrical  equipment, 
&c. 

By  order  of  the  Receiver,  Messrs.  L.  Farmer  &  Sons  will 
sell  by  auction  at  an  early  date  on  the  premises  of  Oylers 
Ltd.,  Station  Works,  Kichmond,  plant  and  machinery  of 
a  rubber  tire  manufacturer. 

Messrs.  B.  S.  Baldwju  &  Son  will  sell  by  auction  on  Sep- 
tember 30th,  at  the  Strafford  Arms  Hotel,  Wakefield,  power 
plant   consisting  of   a   4U0-kW    Turbo-Alternator  Set,   coupled 
to  a  h.p.  turbine,  condenser,  pump,  switchboard,  &c. 
For  full  particulars  see  our  advertisement  pages  to-day. 
Inquiry. — Information    is    desh-ed    regarding     the     "  Kap- 
lan "  water  turbine,  mentioned  in  our  issue  of  April  9th,  I9'iO. 
Bulgarian    Economic     Commission. — The    Parliamentary 
group  of  the  Agriculturists'  party  has  elected  an  economic  com- 
missjuu   for    tUe    pui'posc  of  examming    certain    questions   of 
great  importance  to  the  country.     Among  the  questions  to  be 
considered   by   the   Commission   are  the  electriUcation  of   the 
railways  and  the  manufacture  of  briquettes  from  Pernik  coal. 
— Renter's  Trade  Service  (Sofia). 

Fusion  of  Swedish  Electrical  Companies. — "  Svenska 
Dagbladet  "  learns  that  an  ordmary  meeting  of  Aare  Aktie- 
bolag  has  decided  upon  fusion  with  an  electric  power  company 
now  bemg  formed  under  the  style  of  Vaestra  Jaemtlands 
Kraftektiebolag  for  the  purpose  of  distributing  electric  power 
throughout  West  Jaenitland. — Reuters'  Trade  Service  (Stock- 
holm). 

Engineering  Amalgamation. — According  to  the  "  Finan- 
cier," a  scheme  is  on  foot  for  the  amalgamation  of  Fairbau'u 
Lawsou  Combe  Barbour,  of  Leeds,  with  Urquhart,  Lindsay 
and  Co.,  and  Robertson  A;  Urchar,  Dundee. 

Cardiff  Invites  Manufacturers. — The  Development  Lom- 
mittee  of  the  Cardiff  City  Council  has  i.ssued  a  booklet  con- 
taining information  regarding  the  suitability  of  the  city  fur 
the  establishment  of  works,  factories,  &c.  I'he  matter  relates 
to  such  matters  as  labour,  water  supply,  power  and  light 
facilities,  existing  industries,  land  available,  &c.  A  nuniner 
of  appropriate  half-tone  photographic  vievv's  appear,  and  there 
is  a  large  map  showing  sites  that  are  offered.  Copies  of  the 
booklet  can  be  obtained  from  the  Development  Agent,  City 
Hall,  Cardiff. 

Australian  Zinc  Concentrates. — The  Electrolytic  Zinc  Co. 
of  Australasia  has  completed  a  contract  with  the  British  Boai'd 
of  Trade  for  the  sale  of  750,(JUQ  tons  of  concentrates  and 
slimes. — Renter  (Melbourne). 

Electrical  Supplies  in  South  Africa, — The  "  South  African 
Mining  and  Engineering  Journal  "  (Johannesburg),  of  August 
'27th,  states  as  follows  :  ' '  The  tone  in  electrical  goods  is  better 
and  trade  seems  more  buoyant,  but  business  still  continues  very 
quiet.  Aa  soon  as  the  trouble  in  the  building  trade  is  out  of  the 
way  there  are  good  grounds  for  anticipating  a  big  revival  of 
business.  Although  there  are  no  reductions  of  unportance  to 
report,  the  tendency  is  for  prices  generally  to  come  down,  and 
some  alterations  may  be  expected  next  month.  T'here  have 
recently  been  some  declines  on  account  of  forced  sales;  but 
generally  prices  remain  much  about  the  same.  Consignments 
from  Britain  are  arriving  steadily,  with,  however,  no  reduc- 
tions, although  these  are  expected  to  occur  in  the  near  future. 
Shipments  from  Germany  are  slower,  but  still  dribbling  in,  at 
prices  a  long  way  below  British.  Electrical  wares  are  also 
arriving  now  from  America  fairly  freely,  showing  slight  reduc- 
tions in  comparison  with  British  quotations." 

Receiver  Appointed, — H.  W.  Smith  &  Co.  (i{Y20).  Ltd.— 
Mr.  J.  H.  Stephens,  of  0,  Clements  Lane,  E.G.,  was  ap- 
pointed receiver  and  manager  on  August  30th,  under  powers 
contained  in  debentures  dated  February  11th,  19'21. 

Unemployment  in  Germany. — According  to  the  Economic 
Review,  the  number  of  persons  in  receipt  of  unemployment 
relief  in  Germany  has  steadily  declined  since  April.  On  the 
first  day  of  that  month  the  total  was  413,421,  while  on 
August  ist,  it  had  fallen  to  '269,4'24. 

Patent  Restoration, — .\n  order  has  been  made  for  the 
restoration  of  patent  No.  11,116  of  1914.  and  the  patent  of  addi- 
tion No.  3.433  of  1915,  for  "  Improvements  in  or  relating  to 
electrical  reactance  cells  "  and  "  Improvements  on  reactance 
cells,"  granted  to  Philip  Torchio. 

Braby's  Extensions. — Messrs.  l-Vodk.  Braby  &  Co.,  Ltd., 
of  Petershill  Road,  Glasgow,  in  preparation  for  world  trade 
improvement  have  just  completed  several  large  extensions 
to  their  works,  facilitating  increased  production  of  their 
■pecialities.  The  extensions  include  an  addition  to  the  engi- 
neering shop,  a  new  bay  to  the  heavy  tank  shop,  a  new  steel 
bin  and  furniture  department,  a  new  roof  light  &c.,  depart- 
ment. The  engineering  shop  is  equipped  with  a  complete 
range  of  inodo.rn  machine  tools.  Tlie  lirm  has  issued  a  hand- 
book (ltil>  (xld  pages),  of  its  manufactures,  for  the  use  of 
architects  and  engineers,  and  copies  will  be  sent  on  application. 

Lantern  Slides. — Mr.  George  Ellison,  of  Perry  Barr,  Bir- 
mingham, is  prepared  to  lend  a  comprehensive  set  of  lantern 
elides  illustrating  his  various  types  of  electric  control  gear. 
and  of  the  works  where  these  are  made,  to  engineering  and 
technical  societies,  and  technical  colleges,  if  they  will  intimate 
their  desire  to  have  them  on  loan. 


Linen  Mill  Electrification,— It  is  satisfactory  to  know  that 
many  Iri.sh  concerns  are  now  taking  advantage  of  the  slack- 
ness in  manufacturing  to  bring  their  mills  and  factories 
thoroughly  up-to-date.  Thus,  in  keeping  with  their  traditional 
progre.ssive  ix>licy,  the  directors  of  WolfhiJl  Spinning  Co.,  Ltd.. 
Belfast,  are  having  their  present  system  of  steam-driven 
machinery  superseded  by  a  complete  electrification  of  the 
mill.  The  new  plant  will  include  a  Rateau  impulse-type 
turbine  direct-coupled  to  3-pha.se,  .50-period.  3.(i(X)-r.p.m. 
alttn-nator,  with  direct-coupled  exciter  having  radial  type 
commutator.  The  set  is  designed  to  give  a  normal  full 
load  of  1,000  kW,  and  to  pass  0,000  to  10,000  lb.  of  steam  at 
a  pre,s.sure  of  '20  lb.  per  sq.  in.  gauge  to  the  heating  system. 
In  fact,  this  means  double  the  power  of  the  present  beam 
steam  engine,  while  only  one-twentieth  of  its  space  is  occupied. 
—Textile  Recorder. 

Reported  Find  of  Copper,  Coal  and  Iron  in  Ireland. — It  is 

reported  from  .Muuutmary,  Mountbellew,  that  a  copper,  coal 
and  iron  mine  has  just  been  discovered,  or  re-discovered,  in 
the  locality  known  as  the  "  Goal-pits."  Local  people  have 
taken  the  matter  up  with  a  view  to  asking  the  Irish  Industrial 
Research  Committee  to  inquire  into  it. 

New  Steel  Works  in  Japan. — The  Nitto  Steel  Works  has 
equipped  its  Kawasaki  Works  for  the  manufacture  of  elec- 
tro iron  plates,  and  three  German  experts  have  been  engaged. 
— Reuters  Trade  Service  (Tokio). 

Applications  for  British  Trade^marks. — Appended  is  a 
summary  of  the  recent  applications  for  British  trade-marks  in 
respect  of  goods  and  productions  associated  with  the  electrical 
trades  and  industries  :  — 

Suncohte.  No.  41(5,647.  Class  8.  Electrical  fittings  and 
accessories. — Sun  Electrical  Co.,  Ltd.,  118-1'20,  Charing  Cross 
Road,  London,  W.C.    July  4th.  19'21. 

Titan.  No.  406,444.  Class  13.  Sparking  plugs. — Champion 
Ignition  Co.,  Harriet  Street,  Flint.,  Mich.,  U.S.A.  July  '^th. 
19'21. 

O.A.  (lettering  and  design).  No.  414,'2o-2.  Class  13.  Elec- 
tric incandescent  lamps  (ordinary),  parts,  fittings,  &c. — Osram 
Gesellschaft,  11-14,  Ehrenberg  Strasse,  BerUn,  017.  April  12th, 
1921. 

Dasola.  No.  416,786.  Class  13.  Electric  incandescent 
lamps  (ordinary),  parts,  fittings,  reflectors,  &c. — Osram  Gesell- 
schaft, 11-14  Ehrenberg  Strasse,  Berlin.  017.    July  8th,  1921. 

Dosala.  No.  416,787.  Class  13.  Electric  incandescent  lamps 
(ordinary),  parts,  fittings,  reflectors,  &c. — Osram  Gesellschaft, 
ii-14  Ehrenberg  Strasse,  Berlin,  017.    July  8th,  1921. 

Durosala.  No.  416.788.  Class  13.  Electric  incandescent 
lamps  (ordinary),  parts,  fittings,  reflectors,  &c. — Osram  Gesell- 
schaft, 11-14  Ehrenberg  Strasse,  Berlin,  017.    July  8th.  1921. 

Durasola.  No.  416,789.  Class  13.  Electric  incandescent 
lamps  (ordinary),  parts,  fittings,  reflectors,  iS.-c. — Osram  Gesell- 
schaft, 11-14  Ehrenberg  Strasse.  Berlin,  017.    July  8th,  1921. 

Dursoa.  No.  416,790.  Class  13.  Electric  incandescent  lamps 
(ordinary),  parts,  fittings,  reflectors^  &c. — Osram  Gesellschaft, 
11-14  Ehrenberg  Strasse,  Berlin,  017.    July  8th,  1921. 

Majestic.  No.  416,844.  Class  13.  Electric  irons  and  elec- 
tric water  heaters. — Majestic  Electric  Development  Co.,  656, 
Howard  Street,  San  Fi-ancisco,  U.S.A.  July  11th,  1921. 

•Triangle  and  Cu-cle  design.  No.  415,075.  Class  13.  Elec- 
trical metal  goods.— Delta-Star  Electric  Co.,  '^433,  Pulton 
Street.  Chicago,  U.S.A.     May  10th,  1921. 

Underground  Telephone  Cables, — The  telephone  cable 
company,  which  was  formed  some  time  ago  under  the  leading 
of  the  German  Ministry  of  Posts  and  Telegraphs  for  the  start- 
ing and  acceleration  of  the  construction  of  imderground  tele- 
phone cables  on  a  uniform  basis  for  long-distance  transmission 
and  which  was  limited  to  the  A. E.G.,  Felten  &  Guilleaume 
Co.  and  the  Siemens  group,  has  now  been  extended  so  as  to 
include  the  Hackethal  Company,  of  Hanover. 

Sweden's     Foreign     Trade. — During    the    seven    months 

ended  with  July  the  imports  of  electrical  maehinery  into 
Sweden  amounted  to  6,577  tons,  as  compared  with  8,3'21  tons 
in  the  corresponding  period  of  1920,  and  those  of  machmery 
and  engines,  &c.,  were  29,672  tons  and  39.305  tons  in  the  same 
terms  of  the  two  years  respectively.  On  the  other  hand,  the 
exports  of  electrical  machinery  reached  10,779  tons  in  the  first 
seven  months,  and  contrast  with  8,103  tons  in  the  same  period 
in  1920;  those  of  telephone  and  telegraph  apparatus  were  9,661 
tons  and  3,761  tons,  and  those  of  internal  combustion  engines 
were  7.774  tons  and  14.347  tons  in  the  seven  months  of  the  two 
years  resi^ectively. 

The  Burden  of  Taxation. — .At  a  meeting  of  the  Electrical 
W'holesalers'  Federation  on  September  17th,  the  following 
resolution  was  passed  :  "  That  the  Federation  of  Electrical 
Wholesalers  consider  that  taxation  exceeds  the  limits  that 
commerce  can  bear,  and  that  much  more  drastic  economy 
than  hitherto  practised  is  essential  for  the  welfare  of  the 
country." 

Lead. — Mes.>irs.  James  Forstcr  &  Co.,  reporting  under 
date  September  17th.  state.—"  The  position  of  the  metal, 
apart  from  .speculation,  is  that  arrivals  continue  quite  equal 
to  consumption,  which  is  poor  and  without  much  prosjHX't  of 
improvement.  Inde«d,  rather  the  contrary  is  true,  as  the 
electrical  trade,  which  has  for  so  long  been  busy  and  fully 
occupied,  has  fallen  off  greatly,  and  for  the  first  time  in  the 
last  two  years  import&nt  works  are  on  short  time," 
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The  Ideal  Homes  Exhibition,  Glasgow.— As  was  to  be  ex- 
pected, the  Ideal  Homes  Exhibition,  held  under  the  auspices 
of  the'ulasgow  LVi>oratduii.  has  afforded  mauufucturers  and 
agents  of  electrical  appliances  a  splcndiil  opportunity  for  dis- 
playing their  goods,  lliat  they  iiave  made  the  very  best  use 
of  It  a  visitor  to  tho  Kelvin  llall  will  freely  admit. 

Electrical  goods  of  all  descriptions  occupy  prominent  places 
on  the  stalls,  and  the  bright  displays  to  be  seen  banish  gloomy 
thoughts  of  dull  trade  and  hard  times.  The  exhibition,  which 
was  formally  opened  by  L-ady  Blythswood  on  Monday,  will 
continue  till  October  8th.  .  ■      r  ^^i 

As  is  only  htting.  the  two  stands  displaymg  the  goods  of  the 
GwsGOW  OoKr(5itATioN  Electkicity  Department  are  pro- 
minent. Demonstrations  are  given  showing  the  varied  uses  of 
electricity,  and  the  very  latest  heating,  cooking  and  ironing 
appliances  are  exhibited.  In  fact,  almost  everything  electrical 
on  the  market,  designed  to  reduce  household  drudgery,  can 
be  inspected.  A  feature  is  made  of  coloured  screen  lighting  for 
show  windows;  this  is  the  first  occasion  so  far  as  this  country 
is  concerned  on  which  coloured  screen  lighting  has  been  seen. 
Importance  is  attached  to  an  American  Universal  cooking 
range  which,  we  understand,  the  Corporation  intends  to  put 
out  iJr  hu-e  shortl\ .  Ihcre  is  a  vci  y  striking  notice  displayed 
on  the  Corporation  stand  remind itig  builders  that  they  can  save 
money  by  installing  electricity  for  heating  and  cooking  in  new 
houses,  no  chimneys,  &c..  being  required. 

C.ARRON  CosiMNV,  of  Stirlingshire,  has  an  attractive  show  of 
its  well-known  electric  cooking  appliances.  Particular  atten- 
tion is  attracted  by  a  combination  cooker,  the  over  of  which 
is  loaded  to  a  maximum  of  l.iaO  watts  and  the  hot  plate  to 
1.600  watts,  arranged  for  heat  regulation. 

Messrs.  David  Alexander  &  Co.  representatives  for  Scot- 
land, show  the  Austin  automatic  lighting  sets  suitable  for  pri- 
vate installations  in  country  houses,  farms,  &c.  The  Austin 
0.7.5-k\V  .Vutoplant  attracted  attention  on  the  stand. 

Messrs.  Be.4ttv  Bros.,  Ltd.,  have  a  display  of  electric  wash- 
ing machines  that  is  sure  to  attract  the  housewife,  while  the 
Electric  Suction  Cleaner  Co.,  of  Croydon,  also  makes  a 
strong  appeal  with  its  stand.  The  small  electric  power  motors 
shown  by  the  latter  company,  suitable  for  driving  small 
domestic  machines,  proved  particularly  interesting  to  visitors. 
Magic  Appliances,  Ltd.,  London,  show  their  suction  cleaner, 
as'well  as  an  electric  blower.  Other  companies  displaying  use- 
ful electric  appliances  ai-e  the  "  Gem  "  Labour-sa\-ing  Device 
Co.,  Manchester;  Doric  Import  Co.,  Glasgow;  the  "Bell" 
Washer  Co.,  Blackburn;  the  Hoover  Suction  Sweeper  Co., 
Ltd.,  London;  Coggans  &  Co.,  Glasgow  (electrical  fixtures); 
Pollock  &  Co.,  Glasgow;  James  Meighan  &  Son,  Glasgow 
(electrical  fittings);  the  Electric  Appliances  Co.,  Glasgow; 
the  Falkirk  Iron  Co.,  Ltd.  (electric  cookers  and  heaters); 
Western  Electric  Co.,  Ltd.,  London;  Vickers.  Ltd.;  C.  F. 
HovyDEN,  heatmg  and  ventilating  engineer  and  electrical  engi- 
neer, Glasgow  (a  fine  display  of  electrical  labour-saving  appli- 
ance's);  EoGERS  Electric  Sales  Co.,  London,  &c.  The  North 
British  Robber  Co.,  Ltd.,  appeals  to  a  wide  circle  by  its  dis- 
play, and  Beu.'s  United  Asbe.sto.s  Co.,  Ltd.,  Gla-sgow,  has  also 
a  fine  stand. 

B.T.H.  Advertising. — The  British  Thomson-Houston  Co., 
Ltd.,  has  secured  the  services  of  well-known  arti.sts  in  the 
execution  of  two  new  show-cards.  Mr.  Heath-Robinson  deals 
in  »  humorously  fantastic  vein  with  lamp  tests,  and  Mr. 
Septimus  Scott,  in  a  symboUcal  picture  called  "  light,"  has 
produced  a  work  of  high  artistic  merit. 

Tok  Switches  now  Available. — We  are  pleased  to  learn 
from  Messrs.  Tok  Swnciiis,  Ltd.,  of  Granville  House, 
.•Viundel  Street.  London,  W.C.  2,  that  they  are  now  in  a  posi- 
tion to  supply  a  full  range  of  their  rotary  snap  switches- 
single  and  double-pole,  series-parallel,  two  and  three-circuit, 
aj3d  two  and  four-way.  'Hie  company  does  not  he-sitate  to 
admit  that  in  its  earlier  days  its  products  were  not  all  that 
they  might  have  \>een,  and  that  some  of  its  clients  had  rcason- 
able  ground  for  complaint;  but  it  has  learnt  the  lessons  taught 
in  the  costly  but  etticient  school  of  experience,  has  eliminated 
the  faults  met  with  in  its  first  design.s,  and  now  claims  that 
its  switches  are  at  least  as  good  as  the  American-made  switches; 
moreover,  they  are  wholly  British-made,  and  are  sold  at  com- 
petitive prices,  on  their  own  merits. 

The.  design  (jf  the  switches  has  been  improved  in  detail,  and 
several  samples  that  we  have  inspected  appear  to  be  all  that 
could  be  desired  in  point  of  external  finish  (black  oxiuised 
rnetal  with  a  moulded  key.  or  nickel  plated  with  a  porcelain 
key),  .sweetness  in  working,  and  excellence  of  workinanshij). 
A  notable  improvement  has  been  made  in  the  dial,  wliich  is 
depressed  sufficiently  to  ensure  tiiat  the  figures  shall  not  b<' 
rubbed  off  in  use.  The  makers  ask  for  "  a  fair  field  and  no 
favour,"  to  enable  them  to  prove  that  their  products  meet 
the  needs  of  present  day  practice — particularly  in  connection 
with  heating  and  cooking  apparatus,  for  which  tumbler 
Bwit<hes  are  not  suitable. 

Celluloid  in  Factories. — In  view  of  the  new  regulations 
drafted  by  the  Home  Secretary,  dealing  with  places  in  which 
celluloid  or  any  article  partly  made  of  celluloid  is  manufac- 
tured, manipulated  or  st<ired.  the  British  Cellulose  &  Chemical 
Mfg.  Co.,  Ltd.,  reminds  us  that  "  Celastoid.'  the  new  safety 
celluloid  made  by  it,  is  non-flam,  and  safe  to  use,  takes  the 
place  of  explosive  celluloid  satisfactorily,  and  is  made  by 
British  labour. 


LIGHTING     AND    POWER    NOTES. 


.\ccrington. — Extensio.ns    not    .\prKUVED. — The    Electricity       j 
Commissioners   have  refused    to   sauction    the   application   of       i 
Accrington    Corporation    for    borrowing    powers  for  ilAi.SSO        ' 
for  electricity  extensions.    .\  deputation  from  the  Corporation       j 
travelled   to    London   to  place  further   arguments  before   the 
authorities,  and  to  prevail  upon  them  to  reverse  this  decision.        | 
They   were  given  a  favourable  hearing,  but  the  decision  was       ' 
postponed.      The    Commissioners    suggest    that    Accrington'g       ! 
needs   might    be   met    by    entering    into  arrangements    with       | 
Blackburn.     To  that  course  the  Accrington  Electricity  Com-       1 
mittee  will  not  agree.     Blackburn  Corporation  established  its       \ 
station  when  costs  were  high,  and  it  is  estimated  to  have  cost 
iyOO,000,  an  annual  charge  of  £80,000,  which  can  only  be  met 
if  the  station  is  fully  engaged,     'i'he  bulk  of  the  Accrington 
station  was  laid  down  when  costs  were  lower. 

Ayr. — ^The  Loch  Doon  ScHEME.^At  a  recent  public  meet- 
ing, Councillor  Paterson  explained  the  present  position  of  th» 
Loch  Doon  electricity  scheme.  He  said  that  the  production 
of  40,000,000  units  by  Kilmarnock  would  cost  about  i'3'2,000. 
while  a  similar  quantity  from  the  Loch  Doon  undertaking 
would  cost  only  about  i"'i4,000.  In  any  case  the  present  gener- 
ating station  would  have  to  be  closed  down,  but  if  the  water- 
power  scheme  were  proceeded  with,  the  station  w-ould  be 
used  for  distribution  purposes.  The  speaker  thought  a  long 
tune  would  elapse  before  it  would  be  possible  to  obtain  power 
from  Loch  Doon,  as  there  were  long  negotiations  to  be  got 
through. 

.\berdeen. — Year's  Working.- — The  annual  report  of  the 
city  electrical  engineer  (Mr.  J.  A.  Bell)  for  the  year  ended 
July  yist  last  shows  that  the  revenue  ol  the  electricity  under-  - 
takmg  was  iClV^,&M,  an  mcrease  on  the  preceding  year  of 
i'lij.'JsT.  Working  expenses  were  Hl'Ai.ifXi,.  as  against  i'Jo.USV, 
leavmg  a  gross  profit  of  ±'Di.3ci4.  After  the  payment  ol  capital 
tho  previous  year  there  was  a  net  profit  of  iilci.vsy.  The  de- 
crease in  pront  is  due  chiefly  to  the  capital  charges  Deing 
increased  by  ±'11,972. 

Australia. — Melbourne. — During  the  first  five  months  of  the 
present  year,  the  City  Electricity_Departmeut  mcurred  a  loss 
of  iciciS;  the  result  for  the  equivalent  period  of  last  year  was 
a  profit  of  iiiy.tJaD.  This  adverse  result  is  attributed  partly 
to  the  rise  m  labour  costs  and  partly  to  the  effects  ol  the 
restrictions  imposed  during  the  shipping  strike  of  January 
and  February. 

Barnsley.— Loan  Sanctioned. — The  Town  Council  has  re- 
ceived sanction  to  loans  of  £18.573  for  mains  and  services, 
£l,.5a3  for  sub-stations  and  equipment,  and  £1,449  for  meters 
and  current  hmiters.  ' 

Bishop's  Lydeard  (Somerset). — Electricity  Supply.— At  a- 
parish  meeting.  Mr.  A.  Howard,  electrical  engineer,  of  'iaim-    ' 
ton,  stated  that  the  cost  of  supplying  electricity  throughout  the 
parish  would  be  approximately  £1,600. 

Blackburn. — ELECiRicrrv  Supply. — The  Mill  Hill  district  ia 
being  provided  with  a  supply  of  electricity  from  Blackburn's 
new  station. 

Canada. — Power  Development. — I'lant  is  being  erecteu  by    . 
the  Winnipeg  Hallway  Co.,  at  Great  Falls,  on  the   Wmnipeg 
river,  at  a  cost  of  10,000,000  dollars,  which  will  have  a  capacity 
of  18.000  h. p.— /i'c»/er's  Trade  Service. 

Carlisle. — New  Plant. — At  a  meeting  of  the  City  Council  oa 
the  13th  inst.  the  Electricity  Committee  reported  upon  the 
proposal  to  erect  a  new  generating  station  at  a  cost  of  ±200,000, 
and  recommended  that  this  scheme  should  be  deferred,  but 
that  a  3,000-k\\  turbo-alternator  should  be  installed  tempor- 
arily at  the  existing  works,  at  a  cost  of  £-10,000,  to  tide  over 
the  requirements  of  the  coming  winter,  for  which  the  present 
plant  was  inadequate.     The  Council  approved  the  proposal. 

The  Gretna  Station. — The  Electricity  Committee  re- 
ported having  had  under  consideration  a  letter  from  the  Secre- 
tary of  the  Gretna  Committee  of  the  Disposals  Commission 
inquiring  if  tho  Council  would  be  willing  to  purcha.se  the 
electric  power  .station  at  Gretna,  and  supply  power  to  any 
liini  or  linns  which  might  purchase  the  factory  or  construct 
W'orka  in  the  area.  The  Electricity  Committee  had  decided 
to  communicate  with  the  Electricity  Commissioners  and  ask( 
their  views  on  tho  propo.sals.  Tlie  Council  conlirnied  the  action 
of  the  Committee.  It  was  explained  that  if  the  Gretna  power 
station  were  acquired  it  would  not  remove  the  need  for  the 
new  generator;  for  the  acquisition  of  Gretna,  if  decided  upon, 
would  take  considerable  time. 

Cardiff. — Redi'ced  Charges.— In  view  of  the  reduced  price 
of  coal,  together  with  the  increased  revenue  on  account  of 
the  output  for  the  last  financial  year  being  up  about  one  and 
three-quarter  million  units,  the  Electrical  Ctjmniittee  has  ap- 
proved a  recommendation  of  the  city  electrical  engineer  (Mr. 
C.  C.  Morley  New)  to  reduce  the  additional  charge  of  90  per 
cent,  now  in  force,  to  7.5  per  cent,  over  pre-war  basic  rates, 
commencing  from  October  Ist.  It  is  also  hoped  that  further 
concessions  will  be  made  in  the  near  future.  Subject  to  con- 
firmation by  the  Council,  the  new  ma-rimnm  rates  will  be 
as  follows:"  Lighting.   OJd.;  heating.  IJd. ;  power,  2id.  per 
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unit.  In  addition  to  these  rates  there  are  special  power  rates 
lor  large  supplies,  subject  to  a  coal  and  wages  clause,  which 
will  iiutomatically  receive  the  benefit  of  the  reduced  operating 
costs. 

Crieff  (Perthshire). — Proposed  Electricity  Scheme.— Mr. 
J.  K.  Maoeuan,  electrical  engineer,  Glasgow,  and  electrical  ad- 
viser to  the  Town  Council,  owing  to  pi'essuro  of  work,  is  unable 
nieantime  to  continue  to  act  in  that  capacity.  It  has  been 
agreed  to  submit  Mr.  Macewan's  report  on  the  proposed  elec- 
tricity scheme  for  the  town  to  the  Electricity  Commissioners. 

Continental. — Belgium. — Ifollowing  the  decision  of  the  Pro- 
vincial Council  of  Liinbourg  to  supply  electricity  to  the  whole 
province  from  tlie  powerful  generating  stations  at  the  col- 
lieries, the  .setting  up  of  the  first  post  of  the  lirst  network 
undertaken  was  cai'ried  out  with  great  ceremony  at  Wintcr- 
slag-sous-Genck  on  August  ffith.  This  section,  which  is  45  km. 
in  length,  is  comprised  in  the  circle  Genck-Hasselt-Saint  Ti'ond- 
Cortftssem-Diepenbeck-Genck,  and  the  contract  has  been 
secured  by  the  SociL-t(5  Blectrique  de  la  Campine,  which  expects 
to  complete  it  by  the  end  of  the  year. 

Doncaster. — Condensing  Water. — Following  on  a  report  by 
(he  electrical  engineer  on  the  need  for  further  water  supplies 
for  condensing  at  the  electricity  works,  the  Electricity  Com- 
mittee has  recommended  the  acceptance  of  an  offer  by  the 
South  Yorkshire  Navigation  Co.  to  supply  from  the  canal  for 
il27  per  annum.  The  cominitt^'e  also  agreed  to  the  purchase 
from  Colchester  of  a  circulating  water  screen  for  the  new  con- 
den.sing  plant,  and  to  the  purcha.se  from  Oxford  of  l.p.  switch- 
gear  for  the  Carr  House  Road  sub-station. 

Dover. — Lo.\ns. — The  Electricity  Commi.ssiouers  have  sanc- 
tioned the  borrowing  by  tke  Council  of  ^3,000  for  mains  and 
services,  and  ±'"250  for  transformers.  Permission  is  being 
sought  to  borrow  a  further  £8,000,  including  £4,000  for  the 
St.  iVlargaret's  extension. 

Eastbourne. — Power  St.-ition  Fibe.— A  destructive  fire 
occurred  at  the  Corporation  electricity  works  on  September 
10th.  The  outbreak  started  in  the  boiler  house,  and  was  due 
to  »n  overflow  from  an  oil  tank  becoming  ignited.  The  flames 
were  fanned  by  a  strong  westerly  gale,  but  the  brigade  got 
the  fire  under  in  about  an  hour.  The  damage  is  estimated 
at  about  £1,000.— Siar. 

Edinburgh. — Price  Revision. — The  Corporation  Electricity 
Committee  has  agreed  to  rescind  the  resolution  to  increase  the 
charge  for  lighting  by  ^d.  per  unit,  and  for  power  and  heating 
by  Jd.  per  unit,  and  to  increase  hghting  by  id.,  no  cnange 
being  made  in  respect  of  power  and  heatitig. 
'  Federated  Malay  States. — Electric  Power  Scheme. — With 
reference  to  the  decision  arrived  at  earlier  in  the  year  to 
provide  a  public  electricity  supply  to  the  Federated  Malay 
States,  an  electrical  staff  has  been  appointed  at  a  cost  of 
$150,000  for  salaries  and  expenses.  Tlie  preluninary  survey 
by  the  Government  Electrical  Advisor  calls-  for  an  expenditure 
of  approximately  $40,000,000.  As  the  scheme  matures  the 
great  facilities  it  will  afford  industrial  development  are  being 
appreciated.  This  is  particularly  the  case  as  regards  tin  mining. 
So  far  as  this  particular  industry  is  concerned,  however,  the 
question  of  generating  on  a  large  scale  has  been  discussed 
ihany  times,  when  it  has  been  held  by  experts  that  the  pros- 
pects of  a  power  company  would  not  be  very  promi.sing. — 
Eastern  Engineering. 

Greenock. — Staff's  Wages.— During  the  recent  discussions 
upon  the  salaries  of  the  technical  staff  employed  at  tbte 
Dellingburn  Station,  the  Provost  is  reported  to  have  said  that 
the  increases  due  to  the  application  of  the  E.P.B.A.  schedule 
amounted  to  ±'8'2,000.  Mr.  J.  W.  Thomas,  assistant  secretary 
of  the  E.P.E.A.,  has  written  to  the  Greenock  Telegraph,  pro- 
testing against  this  statement.  He  says  the  actual  increase 
has  only  been  £2,700.  Mr.  Thomas  further  states  that  it  the 
CorporatiDii  considers  the  salaries  under  the  award  too  nigh, 
the  correct  procedure  is  to  subnait  the  case  to  the  District 
Joint  Board  for  Scotland,  on  which  it  has  a  representative. 
It  is  also  pointed  out  that  owing  to  a  recent  fall  in  the  co.st 
of  living,  the  amount  paid  has  already  been  reduced  by  £550 
per  annum. 

Halifax.— Prior  Revision.— Some  discontent  has  been  ex- 
pressed lately  with  regard  to  the  local  cliarges  for  electricity 
for  power.  It  has  been  alleged  that  the  increases  on  last 
quarter's  accounts  involved  a  300  per  cent,  advance  in  some 
cases.  Tlie  increases  were  based  on  calculations  to  cover  coal 
costs  <luring  the  strike  period.  A  suli-coinmittee  has,  there- 
fore, decided  upon  certain  rectifications  under  which  power 
user.s,  inst^^ad  of  paying  the  increa.ses  which  have  caused  criti- 
cism, will  pay  a  penny  per  kWh  more  than  on  their  previous 
accounts. 

Hay.— Street  Lighting.— Tlie  Urban  District  Council  has 
accepted  the  tender  of  the  Electric  Light  Co.  for  public  light- 
ing from  October  1st  to  April  1st,  at  £'2  per  lamp,  plus  £78' for 
new  standards  and  installation. 

Ha  warden. — Electricity  Supply.— Permission  is  being 
sought  of  the  Electricity  Commissioners  for  the  supply  of  elec- 
tricity throughout  the  district. 

Harrogate. — Electric  Lighting  Order.— The  Council  has 
asked  the  Electricity  Commissioners  to  fix  a  date  to  enable 
the  Harrogat<'  Electric  Lighting  (Extension)  Order,  1915, 
to  operate  immediately. 


Ilkley. — Loan  Sanctioned. — The  Council  has  received  per- 
mission to  borrow  £11,000  for  electrical  plant  and  materials. 

India. — Gersoppa  Palls  Development.— Plans  have  now 
been  prepared  by  the  Mysore  Government  for  the  construction 
of  a  dam  on  the  Gersoppa  Falls,  about  1'20  ft.  high,  which  will 
create  a  reservoir  with  a  capacity  of  some  4'2,00<J  million  cu. 
ft.  It  is  proposed  to  build  a  power-house  about  l."i3  ft.  below 
the  bottom  of  the  Falls,  so  that  a  total  fall  of  nearly  1,000  ft. 
will  be  secured  for  the  volume  of  water.  It  is  estimated 
that  by  this  mea'ns  hydro-electric  power  to  the  extent  of 
100,000  h.p.  can  be  produced.  This  will  be  utilised  for  the 
development  of  the  north-western  districts  of  My.sore.  The 
cost  of  the  scheme  is  put  at  nearly  £3,00<J,000. — Indian  Textile 
JoxLrnal. 

Power  Schemes  Sanctioned. — In  connection  with  the  en- 
couragement of  hydro-electric  schemes,  the  Department  of 
Industries,  Punjab,  has  already  secured  on  behalf  of  the 
Punjab  Hydro-Electric  and  Industry  Department  .-Association, 
Delhi,  sanction  to  establish  four  power-hou.ses  on  the  Jhelum 
and  Upper  Chenab  Canals,  namelv,  Rasul  (15,000  b.h.p.) 
Upper  Bhimber  W'eir  (10,000  b.h.p.).  Gujranwala  (3,000  b.h.p.), 
and  Joynawala  (3.000  b.h.p.). — Indian  Textile  Journal. 

The  Nilgiri  Scheme. — Mes.srs.  Tata,  Sons  &  Co.  have  secured 
a  licence  for  tlie  Nilgiri  hydro-electric  scheme. — Reuters 
Trade  Service  (Bombay). 

Knaresborough. — Time  E.xtensicn  Required.— The  Electri- 
city Commissioners  have  reminded  the  Council  that  its  Elec- 
tric Ijighting  Order  lapsed  on  August  31st,  the  official  termi- 
nation of  the  War.  They  asked  if  a  time  extention  was  re- 
quired, and  the  Council  has  decided  to  reply  in  the  affirmative. 

Lytham.— Prospect  op  EUrly  Supply.— The  proposal  of  the 
St.  Annes  Council  to  extend  its  electricity  mains  into 
Lytham  has  reached  a  definite  stage.  The  Council  has  re- 
solved that  an  application  be  made  to  the  Electricity  Com- 
missioners for  a  loan  of  £9,740.  The  estimated  cost  of  ihe 
cables  and  laying  them  for  a  distance  of  about  four  miles  is 
£0,400;  disconnecting  pillars  and  section  boxes  £390;  services 
including  cable, '  boxes,  and  accessories,  £1,'250;  meters  (100), 
£320;  making  good  the  footpaths  broken  up,  £1,320. — Black- 
pool Gazette  d  Herald. 

Lamberthurst  (Sussex). — Electricity  Supply  from  Mill. 
— Col.  F.  G.  Delamam  has  been  instrumental  in  obtaining 
a  supply  of  electricity  for  the  village,  by  means  of  a  disuseu 
mill,  400  years  old.  A  40-h.p.  vertical  shaft  turbine  has  been 
installed,  and  this  is  coupled  to  a  15-k\V  generator,  which 
supplies  about  twenty  houses  with  energy  for  lightmg.  A 
charge  of  Is.  per  unit  is  made. 

Lecminster. — Housing  Scheme  Supply.— The  Housing  Com- 
missioner has  notified  the  Town  Council  that  tlie  Government 
IS  not  prepared  to  contribute  towards  the  cost  of  laying  elec- 
tricity mams  to  the  site  of  the  Council's  new  houses.  The 
Council  mtends  to  press  the  matter  again. 

Matlock. — Report  on  Derwent  Scheme. — In  a  recently 
published  report  by  the  consultants  engaged  by  the  Council 
to  report  upon  the  possibihties  of  obtaiumg  power  from  ttue 
Derwent  the  maximum  load  is  estimated  at  about  loO  kW, 
or  200  h.p.,  though  this  might  take  some  years  to  develop. 
Selling  up  to  140,000  units  per  annum,  the  average  load  durmg 
the  year  would  only  be  about  11  per  cent,  of  the  maximum. 
If  tbis  was  sold  at  Gd.per  unit  tlie  revenue  would  be  about 
£3,500  a  year.  The  cost  of  the  proposed  power  station  would 
be  £13,000,  and  besides  this  there  would  be  £lO,000,  the 
cost  of  ten  miles  of  distribution  cables.  The  cost  of  running 
would  be  £2,000  a  year,  and  added  to  this  there  would  be 
7  per  cent,  and  5  per  cent,  on  the  sinking 'fimd  on  a  capital 
expenditure  of  £23,000,  the  total  running  cost  thus  being 
£4,700  a  year.  This  showed  a  loss  of  £1,2G0  a  year  on  the 
estimated  revenue,  or  otherw'ise  it  demanded  that  the  price 
per  unit  should  be  8id. 

An  alternative  scheme  to  the  river  power  was  an  extension 
of  the  recently  installed  gas  suction  plant  which  runs  the 
town's  cable  tramway.  This  would  cost  £18,500,  and  the 
running  would  cost  £4.350.  making  a  loss  of  £850,  unless 
the  priee  per  unit  was  raised  to  7Jd. — Manchester  Guardian. 

Milnrow. — Bulk  Supply. — .\  sub-committee  has  been  ap- 
pointed to  inquire  into  the  Rochdale  Corporation's  offer  of  a 
bulk  supply  of  electricity,  and  to  take  steps  to  obtain  a  Pro- 
visional Order  for  the  supply  of  electricity. 

Newport  (Isle  of  Wight). — Increased  Charge  Opposed.— 
The  Town  Council"  has  decided  to  oppose  the  application 
of  the  Isle  of  Wight  Electric  Light  Co.  for  power  to  increase 
the  maximum  charge  for  electric  lighting  from  lOd.  to  Is.  per 

unit. 

Newcasfle--on=Tyne. — I.mproved  Lighting.— It  is  slated 
that  the  00  per  cent,  lighting  from  August  16th  to  September 
30th,  and  100  per  cent,  lighting  from  October  1st  to  December 
31st  inclusive,  which  have  been  agreed  to.  will  cost  £11.708; 
this  being  an  excess  of  fti.l'vU!  over  the  estimates  approved 
by  the  Council.  It  is  anticipated,  however,  that  siivinga 
on  salaries,  wages,  and  electricity  will  amount  U\  £1,798, 
and  it  is  proposed  to  apply  that  sum  in  reduction  of  the  pro- 
posed excess  expenditure,  reducing  the  latter  to  £4,S48. — 
Newcastle  Chronicle. 
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New  Zealand. — Hydro-electric  Developments.— A  survey 
of  the  progress  inaiio  in  the  development  of  hydro-electric 
power  has  been  published  in  Wellington.  Following  are 
the  principal  woiks  actually  in  operation  ;  \\'aipori  Falls, 
Dunedin  City  Council,  8,000  h.p.,  to  be  extended  in  early 
future  to  1(5,000  h.p.,  and  possibly  to  i5,lXX)  h.p.;  Lake 
Coleridge  Public  Works  Department,  8,000  h.p.,  to  be  ex- 
tended to  16,000  h.p.,  with  an  ultimate  development  of  40,000 
h.p.;  Horahora  Rapids,  installed  by  Waihi  Uoldminiug  Co., 
and  purchased  by  the  PubUc  Works  Department.  8,000  h.p., 
to  be  extended  to  10,000  h.p.;  W'airura  tails.  Dominion  Port- 
land Cement  Co.,  3,tK.lO  h.p. ;  New  Plymouth  Borough  Council, 
1,000  h.p.,  to  be  extended  to  (5,000  h.p.;  Tauraiiga  Borough 
Council,  (Jmanawa,  1,(X)0  h.p.,  possibly  more;  ilawera  Elec- 
tric Supply  Co.,  6(X)  h.p.  There  are  about  '20  smaller  .schemes, 
accounting  for  about  a.(XX)  h.p.  Definit<>  commitments  have 
been  made  for  other  schemes  a.s  follows: —  Southland  Elec- 
tric Power  Board,  8,000  h.p.,  with  possible  extension  to 
30,000  h.p. ;  Mangahao.  PubUc  Works  Department,  '24,(100 
h.p. ;  Waikaiemoaua,  Public  Works  Department,  40,(XX)  h.p., 
with  an  ultimate  capacity  of  136,000  h.p. ;  Waikato,  96,000  h.p. 
—Auckland   Weekly  News. 

AucKHND. — The  estimates  of  the  city  electricity  depart- 
ment's requirements  for  extension  purposes,  for  the  next  two 
years,  bv  the  electrical  engineer,  are  as  follows. —  Services, 
jeiO.aK);  meters,  £1,0,000;  distributors,  £30,000;  sub-station 
and  feeder  extensions  and  switchgear,  £'26,(300;  and  wages  to 
workmen,  A-c.  engaged  on  extension  work,  £10,000. 

Peterborough. — Electricity  Sdpply.— The  Rural  District 
Council  has  consented  to  the  supply  by  the  City  Council  of 
electricity  to  50  houses  in  course  of  erection  in  St.  Paul's  Road 
and  Paston  Lane. 

Sheffield. — Ye.ar's  Working. — The  number  of  units  sold 
during  the  year  ended  March  31st  last  was  9,182.951  more 
than  the  previous  year,  an  increase  of  nearly  7  per  cent., 
and  but  for  the  coal  strike  and  trade  depression  this  increase 
would  have  been  very  much  greater.  'Ibe  average  prices 
obtained  were  3.88d.  for  light  and  heat,  and  1.41d.  for  power, 
giving  a  total  average  for  1921  of  1.65d.  The  accounts  show 
that  the  capital  expenditure  on  the  undertaking  to  March  '2-5th, 
1920,  was  £3,0'21,086.  During  the  year,  £419,345  was  expended 
on  capital  account,  making  the  total  to  March  31st  la.st 
£3.440,431.  TTie  revenue  account  shows  that  the  income  from 
electric  supply  was  £982,4-56,  and  from  in.stallation  and  motors 
£99,479.  making  a  total  of  £1,082,025;  and  the  expenditure 
£705,407,  leaving  a  balance  of  £376,618.  Interest,  siuKing 
fund,  and  income  tax  take  up  £260,288,  leaving  £116,329. 
To  this  is  added  £15,493  balance  to  March  25th,  1920.  and 
£61,144  balance  aft<=r  settlement  of  income  tax  account  to 
March,  1919,  and  these  bring  the  total  balance  up  to  £19^,968. 
The  sum  of  £1,000  has  been  transferred  to  tne  motors  and 
cookers  fund ;  £100,000  to  the  renewals  and  special  expenditure 
fund.  £73,357  to  the  reserve  fund,  and  £18,611  for  depre- 
ciation of  stocks.  These  total  £192,968,  and  balance  the  ac- 
count. The  amount  paid  to  sinking  fund,  with  accumulations, 
/or  reduction  of  debts,  to  March  31st.  1921,  is  £1,048,072.— 
Sheffield  Daily  Telegraph. 

Skegness. — Time  E.xtensign  Refused. — The  Electricity 
Commissioners  have  uotihed  the  Council  that  they  cannot 
Bee  their  way  to  recommend  any  further  extension  of  time 
for  the  execution  of  the  works  necessary  to  provide  an  elec- 
tricity supply  for  the  town.  They  are  willing,  however,  to 
listen  to  any  further  representations  the  Council  cares  to 
make.  The  Council  has  asked  a  local  electrical  engineer  for 
his  views  and  suggestions  on  the  matter. 

Swinton. — Loan. — The  Urban  District  Council  has  applied 
for  a  loan  of  £15.930  for  electricity  purposes. 

Stricben  (Aberdeen). — Street  Lighting.'— The  Town  Coun- 
cil has  accepted  the  tender  of  Messrs.  T.  C.  Smith  to  carry 
out  the  electric  lighting  of  the  town. 

United  States.  —  Hydro-eli:ctkic  Development  in  Cali- 
KOKNiA. — .■Vmong  the  Caliiornian  projects  completed  within  the 
last  twelve  months  are  the  Kerckoll  plant  of  the  San  Joaquin 
Light  and  Power  Corporation,  which  added  45,000  h.p.  to 
the  .service  of  the  San  Joaquin  farms,  and  also  the  natural 
gas-burning  plant  of  the  same  company  near  McKittredge,  with 
a  capacity  of  20,(XX)  h.p.  An  equivalent  installation  has  been 
added  to  the  Bakersheld  plant,  doubling  its  capacity.  The 
Southern  California  Edison  Co.  has  added  three  new  import- 
ant units,  all  of  them  completed  during  1921.  The  first  to 
come  into  service  was  the  40.(J(J0-li.p.  in.stallation  on  the 
Kern  Riv<r,  supplying  energy  over  the  Greenhorn  Mountains 
to  the  Ve.stal  sub-station,  where  it  connects  with  the  Big 
Creek  line.  ScKjn  after  this  a  third  unit,  with  22.000  h.p. 
capacity,  was  added  to  Big  Creek  plant  No.  1.  Big  Creek 
No  8  has  just  been  completed  with  an  initial  capacity  of 
30,000  h.p.. 

The  Great  Western  Power  Co.  completed  its  Cariboum  plant 
early  this  year.  This  increased  the  capacity  of  the  system  by 
69.000  h.p. ;  power  is  transmitted  at  165,000  V. ;  at  the  begin- 
ning of  1920.  the  total  available  power  in  Californian  power 
plants  amounted  to  just  about  one  million  h.p.  This  capacity 
nas  now  been  increased  by  2-5  per  cent.,  and  there  is  sufficient 
construction  work  ai^tually  under  way  by  Californian  j>ower 
companies  to  bring  this  figure  to  one  and  a  half  niillion  h.p. 
within  another  year. — Reuter't  Trade  Service  (San  Francisco). 


Walsall.— Extension  of  Supply.— The  Walsall  authorities 
propose  to  ask  the  Electricity  Commissioners  for  sanction 
to  supply  electricity  to  Shelfield  and  Daw  End  Lane,  Rushall. 

West    Cornforth Electricity     Supply.— The    Thulington 

C<)llier\-  Co.  has  offered  to  supply  electricity  for  lighting  West 
and  Old  Cornforth  (Co.  Durham)  at  a  charge  of  4d.  per  unit. 
The  Council  has  decided  to  seek  power  to  raise  a  loan  and  to 
prepare  estimates  for  carrying  the  proposed  scheme  into  effect. 


TRAMWAY    AND    RAILWAY    NOTES. 

Australia. — Railway  Electrification.- The  latest  hue  to  be 
i>lectrihed  in  the  Melbourne  and  submbau  area  is  that  from 
Clifton  Hill  to  Heidelberg,  on  which  a  trial  run  was  made  on 
July  23rd.  A  three-unit,  or  six  carriage,  train  was  taken  over 
the  route,  and  run  to  a  fixed  schedule,  so  that  the  exact 
amount  of  electrical  energy  consumed  might  be  noted,  anu  the 
maximum  coasting  power  ascertained,  i'he  trial  trains  were 
not  available  for  passengers,  but  carried  electrification  officials. 
The  run  was  successful.  A  regular  service  was  started  on 
July  24th.  For  some  days  the  trains  ran  to  the  steam  train 
schedule,  and  then  took  up  the  faster  electric  running. — 
Industrial  Australian  and  Mining  Standard. 

China  (Peking). — ^A  report  dated  July,  from  China,  stated 
that  consequent  on  the  suspension  ol  payment  of  the  Banque 
Industiielle  de  Chine,  which  held  the  I'rench  shares,  the  board 
of  directors  of  the  Peking  Ti-amway  Co.  had  petitioned  the 
Government  to  cancel  the  Sino-French  agreement  in  connec- 
tion with  the  formation  of  the  organisation,  so  that  it  might 
be  converted  into  a  pm'ely  Chinese  enterprise.  The  Ministry 
of  Finance  had  appropriated  $500,000  for  Government  shares 
so  as  to  enable  the  work  to  continue  v\ithout  interruption. 
The  Ministry  of  Foreign  Affairs  was  negotiating  with  the 
French  authorities  to  secure  the  cancellation  of  the  agreement. 

Continental. — Sweden. — The  completion  has  taken  place  of 
the  w'ork  of  converting  to  electric  traction  the  railway  which 
connects  the  blast  furnaces  and  rolling  mills  at  ifagtora, 
Srteden,  with  the  iron  ore  mines  belongmg  to  the  L'ddeuolm 
Co.  at  Fiimshyttan.  The  15  locomotives  which  were  ordered 
from  Germany  in  1919  have  been  dehvered.  Each  weighs  41 
tons  and  is  able  to  haul  a  load  of  aSO  tons  in  normal  service. 
Alternating  current  at  l.i,0(X)  volts  is  used,  as  in  the  case  of 
the  Kiruna  railway  to  the  Norwegian  frontier. 

Germany. — uousiructionai  work  m  connection  with  the  elec-  ' 
tntication  of  the  Berlin  metropolitan  railways  has  been  started 
un  the  northern  lines.  The  first  line,  running  from  the 
Stettiner  terminus  to  Bernau.  is  expected  to  be  completed  by 
the  spring  of  1923.  Power  for  these  lines  will  be  taken  from 
the  tJerlin  electric  power  supply  stations,  and  for  the  inner 
circuit  from  the  lignite-fired  long-distance  power  plant  at 
Golpa,  near  Halle  (Central  Germany,  150  miles  distant  from 
Berlin).  It  is  hoped  to  complete  the  entire  scheme  within  ten 
years. — Timcn  Trade  Supplement. 

Holland. — A  translation  of  the  report  of  the  Special  Com- 
mission appointed  by  the  Government  to  study  .the  question 
of  electritymg  the  Dutch  railways  recently  appeared  in  The 
Electric  Railway  and  Tramway  Journal.  After  a  comprehen- 
sive t-our  and  exhaustive  studies  of  the  systems  in  use  on  the 
Continent,  in  America,  and  in  this  country,  the  Commission 
has  arrived  at  the  following  general  conclusions  (inter  alia)  :  — 
Even  if  no  national  electricity  supply  is  formed,  the  electrifi- 
cation of  the  Dutch  railway  system  must  take  place  on  the 
direct-current  system  and  with  a  working  pressure  of  1,500  V. 
Now  that  the  Dutch  railways  have  to  make  a  start  witn  the 
electrification,  before  there  is  any  certainty  as  to  the  forma- 
tion of  a  national  electricity  supply,  it  is  desirable  that  in 
generating  power  at  high  pressure  a  frequency  of  50  cycles 
should  be  adopted.  The  method  of  collection  is  not  dealt  with 
in  the  report,  but  this  will  probably  be  left  for  decision  by 
Dutch  engineers. 

Finland.— The  State  Raih\ay  Administration  has  under 
consideration  the  question  of  the  electrification  of  the  Riihi- 
maki-Viborg  railway,  and  a  scheme  for  this  purpose  is  to  be 
completed  this  year.  Then  proposals  will  be  made  for  the 
conversion  of  the  other  railways  in  South  Finland.  It  is  in 
contemplation  to  utilise  the  falls  of  the  Kymmene  river  and  of 
the  Vuokseii. 

Dartlord. — IjOAN  Sanctioned. — The  Urban  District  Council 
has  received  sanction  to  a  loan  of  £12,000  for  the  repair  and 
reconstruction  of  the  tramway  track. 

Doncaster. — Proposed  Extensions. — The  Town  Council  is 
to  apply  for  sanction  to  the  construction  of  a  light  railway 
connecting  the  tramways  in  Frenchgate  and  St.  Sepulchregate 
to  form  a  circular  route.  The  project  is  estimated  to  cost  about 
£10,800. 

Halifax. — Sunday  Seuvice.— The  Tramways  Sub-Committee 
recommends  the  restoration  of  Sunday  tramway  eervicea  to 
pre-war   level,   which  advances  the   hour  of  commencement 
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I'rom  2  p.m.  to  1  p.m.  It  has  also  been  decided  to  give  a  trial 
to  workmen's  fares  on  the  W  amstuUs  railiess  route  and  on  the 
motor  'buses  to  Siddal,  with  an  increased  service  to  Wainstalls 
between  o  and  7  p.m. 

London. — Tdbe  Extensions.— Reports  that  the  extension  of 
Ixindon  s  tube  railways  is  to  be  undertaken  at  an  early 
date  are  devoid  of  foundation,  it  is  stated  at  iilectric  Rail- 
way House  that  the  position  is  practically  the  same  as  in 
l''ebruary,  when  Lord  A.stiheld  inlormed  ttie  shareholders  ol 
the  company  that  it  wa.s  hoped  to  proceed  with  the  sclieiue 
when  conditions  permitted  and  the  required  sum  of  £1,750,000 
could  be  raised  on  reasuiiable  terms.  'Ihe  matter  is  still  one 
of  liuauce.  and  no  infonuation  could  be  given  as  to  when  ijc 
work  was  liKely  to  be  undertaken. — t'lnancial  Times. 

Salford. — Strike  Enped.— The  tramway  strike  in  Sahord, 
whicli  began  on  September  I'ith,  ended  on  Satm-day.  Ihe 
suspension  cost  Salford  £1,000  a  day. — The  Times. 

Stockport. — Tkack  Keconstkuction. — The  Town  Council 
has  decided  to  have  the  tramway  track  in  Warren  Street  re- 
constructed at  an  estimated  cost  of  £1,200. 

Tynemouth. — Accident. — ^The  report  of  Major  G.  h.  Ha/1 
to  tue  iUmistry  of  If-ausport  on  the  tramcar  accident  which 
took  place  on  July  dl&t,  when  five  persons  were  killed  aud 
nine  seriously  injured,  indicates  that  the  di'iver  lost  control  of 
the  car  by  too  sudden  an  application  of  tbe  hand  brake,  aud 
that  the  track  brake  was  never  sulnciently  applied.  Ihis  was 
the  second  accident  withm  two  years  on  the  Ijorough  13ank. 
The  driver  is  held  responsible,  but  the  conductor  is  iiut 
acquitted  of  blame.  Uisciplmary  action  is  recommended  to 
ensure  obedience  to  the  authorised  speed  limits  aud  the  com- 
pulsory stops;  more  thorough  trainmg  of  the  stall;  and  an 
improved  sapper  block.  It  is  pomted  out  that  the  short-crrcuit 
emergency  brake  litted  on  some  of  the  cars  is  not  now  accepted 
as  an  adequate  electric  brake,  and  that  a  rheostatic  brake 
should  be  provided. 

York. — Eailless  Tr.action. — At  York,  railiess. cars  are  now 
running  between  Market  Square  and  Heworth,  a  distance  of 
about  a  miie  and  a  quarter.  Here  the  route  within  the  city 
runs  through  narrow  and  tortuous  streets  on  which  tramways 
would  be  impracticable,  aud  though  both  petrol  omnibuses 
and  electrical  vehicles  deriving  their  current  iroui  storage  bat- 
teries have  been  tried  on  it,  the  results  are  said  to  have  been 
unsatislactory,  the  former  proving  costly  and  troublesome  and 
tbe  latter  too  slow.  'Ihe  railiess  vehicles  employed  are  only 
6i  ft.  wide  over  all,  and  are  designed  on  the  "  one-man  "  prin- 
ciple. 'Ihe  entrance  door  is  in  front,  under  the  control  of  the 
driver,  and  the  passengers  drop  their  fares  into  a  "  pay-as-you- 
enter  '  device.  Power  is  supphed  from  two  overhead  wires 
through  two  trolleys,  which  are  long  enough  to  enable  the  cars 
to  deviate  17  ft.  from  the  centre  of  the  road.  I'heir  running 
costs  (power,  solid  rubber  tires,  and  wages)  are  Hid.  per  car 
mile,  or  Is.  7d.  including  capital  charges.  The  consumption 
of  electricity  is  1.4'2  units  per  car  mile;  this  is  supphed  from 
the  municipal  power  station  at  2d.  per  unit.  The  cars  are  of 
the  single-deck  type,  seating  24  passengers. — Nottingham 
Guardian. 

Walsall. — LiNKiNG-UP  Tramways. — The  tramway  manager 
has  been  authorised  to  negotiate  with  the  Wolverhampton 
Corporation  and  the  Wolverhampton  District  Electiic  Tram- 
ways, Ltd.,  for  a  through  service  between  Walsall  and  Wolver- 
hampton. 


TELEGRAPH    AND    TELEPHONE    NOTES. 


Germany. — Wireless  Telephony  on  Trains. — Wireless  tele- 
phones will  be  installed  on  a  ntimber  of  important  German 
express  trains,  and  receiving  instruments  will  be  placed  iu 
hotels  and  Embassies  at  Berlin,  accordmg  to  an  announcement 
from  that  city.  The  tests  were  made  under  the  observation 
of  engineers,  military  attaches  and  diplomatic  representatives 
of  the  United  States  and  Sweden,  says  the  Railway  Review. 

Italy. — New  Cable. — The  Rome  newspapers  congratulate 
the  Government  on  having  concluded  an  agreement  for  the 
provision  of  a  direct  telegraph  cable  to  South  America.  The 
Morning  Post  announces  that  the  cable  will  be  13,000  km. 
long,  will  cost  30  million  gold  francs,  and  is  to  be  completed 
in  three  years'  iime.  On  this  subject  the  Tribuna  says: 
"  To  have  estabUshed  direct  communication  with  the  South 
American  States,  w-hich  are  bound  to  Italy  by  constant  com- 
mercial intercourse,  constitutes  a  solution  of  the  problem  of 
political  lilHjrty  and  economic  and  commercial  independence. 
Although  Italy  has  nearly  eight  millions  of  her  .subjects  scat- 
tered throughout  the  States  of  South  .\nuMi<a.  .'ihe  had  formerly 
no  means  of  communicating  with  thcui  except  by  the  British, 
French,  and  Germany  cables,  which  meant  that  other  States 
were  able  to  exerci.se  control  in  both  public  and  private  transac- 
tions l>etwcen  the  Italians  of  Europe  and  tho.se  of  South 
America.  TTie  new  cable  will  start  from  Fiumicino  (Rome) 
and  will  touch  Spain,  Brazil,  Uruguay,  and  Argentina,  and 
eventually  the  Canaries  and  Cape  Verde  Islands. — Heuta's 
Trade  Service   (Rome). 


Jan  Mayen  Island. — A  wireless  weather  intelligence  sta- 
tion has  been  estabhshed  at  Jan  Mayen  Island  by  the  Norske 
Radio  Co.,  and  is  now  in  communication  with  stations  at 
Rost,   Norway,  Iceland,  and  Spitzbergen. 

London, — New  Toll  Exchange. — On  Saturday  last  the  Post- 
master-General opened  the  new  toll  exchange  in  Norwich 
Street,  in  the  presence  of  a  number  of  officials  and  visitors. 
He  stated  that  the  number  of  trunk  calls  to  and  from  London 
was  about  12,000,000  pet  annum,  and  about  3.5  per  cent,  of 
this  tratlic  was  included  within  the  range  of  the  new  exchange 
-  -a  radius  of  about  25  miles.  The  nature  of  the  new  service 
w  s  explained  in  our  last  is.sue.  p.  371.  Mr.  Kellaway  said 
it  was  hoped  ultimately  to  extend  the  radius  of  the  toll 
service  U)  50  miles.  The  relief  afforded  to  the  trunk  service 
by  the  inauguration  of  the  toll  exchange  would  accelerate  the 
former.  During  the  first  eight  months  of  this  year  78,000 
new  stations  had  been  connected  up;  the  number  of  subscribers 
who  gave  up  the  telephone  on  account  of  the  increased  charges 
was  2y,900.  about  5  per  cent,  of  the  total.  Tliousands  of  i)eople 
wanted  telephones,  but  could  not  be  supplied  with  them  on 
account  of  the  shortage  of  equipment.  This  year  75,000  miles 
of  double  wire  had  been  laid  with  a  view^  to  improving  the 
trunk  service  and  reducing  delays.  Since  the  new  tariff  was 
introduced  there  had  been  a  falling-off  in  the  number  of  trunk 
calls  by  the  end  of  August  of  12i  per  cent,  compared  with 
last  year,  but  the  revenue  increased  by  50  per  cent. 

Sweden. — Mines  Anchored  to  Schmarine  Cables. — The 
cable  steamer  H.  C.  Orstcd,  belonging  to  the  Great  Northern 
Telegraph  Co.,  has  just  started  to  effect  repairs  on  the  cables 
connecting  Sweden  and  Finland,  after  a  stay  of  five  months  in 
the  North  Sea.  During  this  period  the  cable  staff  were  occu- 
pied in  repairing  the  cables  between  Denmark.  France,  and 
England.  These  were  found  to  be  in  a  very  defective  condi- 
tion because.  I)esides  seizing  cables,  the  Germans,  in  laying 
mines,  anchored  them  to  the  cables.  It  was  necessary  to 
repair  six  cables,  which  work  was  carried  out  under  great 
difficulties,  this  accounting  for  the  long  stay  in  the  North 
Sea.  It  is  submitted  that  the  Germans  ought  to  be  made  to 
defray  the  heavy  cost  of  effecting  the  repairs,  as  the  anchoring 
attachments  remaining  on  the  cables  are  said  to  prove  that 
they  were  the  cause  of  the  damage  done. 

Spain. — A  large  number  of  towns  in  Spain  are  about  to 
be  provided  with  telephonic  exchanges,  all  of  which  are  to  be 
linked  up  to  the  system  of  the  Compania  Peninsula  de  Tele- 
fonos. 


CONTRACTS    OPEN    AND    CLOSED. 

C'Tlie  (lidr  tjireii  in  paivnthr.ic.^  iit  tlif  iiid  of  titf  purugraph 
indicates  the  isme  of  t/te  Electrical  Review  m  which  the 
"  Official  Notice"  appeared.) 


OPEN. 

Argentina. — October  21st.  Stale  Railways.  Twelve 
months'  supply  of  electrical  stores.* 

November.  State  Railways.  One  year's  supply  of  railway 
signal  material,  including  telephone  and  telegraph  materials, 
&c.* 

Australia. — Melbourne. — Victorian  Government  Railways. 
October  26th.  D.c.  arc  weldmg  plant  (Cont.  No.  34,3'77). 
Armature  banding  machine  with  electric  motor  and  starting 
gear  (Cont.  34,378). 

November  2nd.  Electric  storage  battery  complete  for  auto- 
matic telephone  exchange  (Cont.  34.229).* 

January  4th.  Victorian  Government  Railways.  150  electric 
train  stoijs  ojierated  by  a  single-pha.w  induction  motor.  One 
set  of  electric  pyrometer  e<iuipment  for  measuring  tempera- 
tures of  350  to  2.000  degrees  Fahrenheit.— ii'ciifer's  Trade  Ser- 
vice (Melbourne). 

Adelaide.— October  12th.  Postmaster-General's  Depart- 
ment.   2,750  yds.  telephone  cords,  120  hand  sets,  160  jacks.* 

Belgium, — Belgian  Ministry  of  National  IVfence  is  carry- 
ing through  a  large  scheme  for  establishing  electric  lighting 
installations  in  the  various  military  establishnumts  and  bar- 
racks throughout  the  country.  The  latest  contracts  for  which 
tenders  have  just  been  invitt^d  are  for  an  installation  at  the 
Fort  at  Edeghem-lez-.'\nvers  and  for  one  in  tlie  military  depot 
at  Contich. 

Bulgaria. — Sofia.— October  7th.  Department  of  Posts  and 
Telegraphs,  KX1.000  porcelain  insulators.* 

Edinburgh,— Midlothi.nn  and  Peebles  District  Asylum, 
Rosslynlee.  Stores,  including  electric  fittings.  Clerk  and  trea- 
surer] 19.  Heriot  Row.  Edinburgh. 

October  10th.  C<irixiratioii.  Electric  lighting  installation 
at  the  city  collector's  oflicos,  Waterloo  Place.  Engineer's  office, 
Dewar  Place. 

Liverpool. — .September  24th.  West  "Dci-bv  Board  of  Guar- 
dians. Electrical  supplies.  Mr.  II.  B.  Cleaver,  clerk,  Broug- 
ham Terrace. 

Loughborough. — October  31sf.  Electricity  Department. 
Steam-rai.-^ing  plant,  h.p.  and  I. p.  mains  networks.  (See  this 
issue.) 
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London.— H.M.  Oftice  of  Works.  September  30th.  Elec- 
tric wire  and  cable.      (See  this  issue.) 

New  Zealand. — Wellington.— November  29th.  Public 
Works  Tcndor  Board,  Mangahao  power  scheme.  Water  ■wheels, 
generators,  3-utut  exciters,  transformers,  110.000-V  insulators, 
lightning  arresters,  switchboard,  switches,  and  accessories. 
(See  this  issue.) 

Post  and  Telegraph  Department.  750  red  and  750  white 
switchboard  cords,  3  conductor  (spec.  No.  87).* 

Nottingham. — October  21st.  Electricity  Department. 
Tbrt-e  10.tXX)-kW  turbo-alternators  with  exciters,  condensers, 
auxiliary  plant.  Sec.  (Jne  l.lWI-kW  combined  turbo-generator- 
alternatL,r  with  condeuser,  auxiliary  plant,  &c.  Six  water-tube 
boiler.s  with  mechanical  stokers,  superheaters,  forced  draught 
fans,  Ac      (September  16th.) 

October  15th.  Corporation.  Two  water-tube  boilers  with 
feed-water  heaters,  superheaters,  stokers,  tVc. ;  one  5,000-kW 
turbo-alternator  with  condensing  plant.     (September  '2nd.) 

South  Africa. — Johaxxesbl-rg. — November  7th.  Rand 
Water  Board.  Two  3-5(l-kW  steam-driven  electrical  generating 
sets,  complete  with  switchboards  and  all  accessories.* 

AVarrington. — September  27th.  Board  of  Guardians. 
Electrical  goods  for  three  months.  Mr,  A.  Bottomley.  Bewsey 
Chambers. 

Worksop. — Urban  District  Council  Electricity  Depart- 
ment. Supply  and  erection  of  iin  overhead  transmission  line, 
complete  with  underground  connecting  cables,  distance 
approx.   -i.'JX)  yds.,   pre.ssure  6,(500  V.     (September  16th.) 

•A  copy  of  the  .specification,  &c..  can  be  consulted  at  tlie 
Department  of  Overseas  Trade,  35,  Old  Queen  Street.  S.W.I. 


CLOSED. 

Aylesbury. — Town    Council: — 

F.lftliical  pumping   plant,   sewage   works,  £2.273,— E.   T.    Mackrill   &   Sons. 

Belgium. — The  Societe  Nationale  Radio-Electrique,  of 
Brussels,  last  week  submitted  the  lowest  tender  to  the  Belgian 
Ministry  of  National  Defence  for  the  establishment  ot  two 
wireless  stations  capable  of  transmitting  telephone  messages 
up  to  a  distance  ot  150  kilometres  and  telegrams  up  to  500 
nules.  Three  concerns  competed  for  the  contract  for  equip- 
ping 20  stations  capable  of  dealing  with  telephone  mes.sages 
np  to  ;30  kilometres  and  telegrams  up  to  100  kilometres,  the 
lowest  offer  being  that  of  the  Societe  Electricitsi  et  M^canique, 
of  Brussels. 

Doncaster. — Town  Council: — 

Circulating    water   screen    for    condensing    plant,    £394,— Brackctt    &    Co. 

Eritb. — Urban  District  Council: — 

Power  station  switcligear.  £551;  cubicle,  £180,— English  Electric  Co..   Ltd. 
Sub-station   equipment.  £293. — Metropolitan-Vickers    ElectTical    Co.,   Ltd. 
Transformers,  £4,747,- British    Electric   Transformer   Co..  Ltd. 
Three-core    cable,    lead    sheathed    and    steel    armoured    (approx),    f2..500.— 
Callendcr's  Cable,  ic,  Co.,    Ltd, 

Hay. — Urban  District  Council: — 

Installation   of   seven  points,    18  houses,   £180.— Hay   Electric   Light    Co. 

London. — Stoke  Newington.— Electricity  Committee.  Re- 
commended :  — 

.Mt.-r.iiions   ,md   additions  to  sub-station  wiring.  £12C.— R.   Stephenson. 

Macclesfield. — Infirmary  Governors: — 

Electric  light  installation,  infirmary,  £-275,— Mr.  VV,  R.   Brown, 

Maidstone: — 

Electric    light     installation.    West     Kent     Hospital    extensions,    £2U.-Mr, 
W.    E.   Cogger.     (.Accepted.) 

Sunderland. — Electricity   Committee.     Accepted: — 

5-amp.re  meters— Ferranti,  Ltd..  Reason  Manufacturing  Co.,  Ltd. 

Gear   for  testing  a.c.   meters. — Elliott   Brothers. 

Loading    resistance   for  a.c.    meter    testing. — Cressall    Manufacturing    Co., 

I,td, 
Stoneware  ducts. — Albion  Clay  Co,,   Ltd. 

Tramways  Committee.     Accepted: — 

Cast-iron   pipework, — T,    Allan  &   .Sons. 

Time    clocks.— Gledhill-Brook    Time    Recorders,    Ltd. 

The  Corporation  has  turned  down  the  Tramways  Com- 
mittee's recommendation  to  aceept  the  tender  of  the 
Equipment  &  Engineering  Co.,  Ltd.,  for  rails,  fish  plates, 
&c.  Tlie  only  Engli.sh  tender  received  was  from  a  Middles- 
brough firm  wliope  price  was  in  excess  of  that  of  the  Equip- 
ment and  Engineering  Co.,  Ltd.  Tlie  English  tender  was 
jE1,744.  against  the  foreign  tender  of  iT,450. 


FORTHCOMING     EVENTS. 


Faraday  8ooiety.--W.-.lnc»dav.  Scplembt-r  2«th.  At  the  Institution  of  Elcc 
trical  Engineers,  Victoria  Eirbankment.  W.C.  At  4,30  p,m,  Discussiot 
on  "  Radiation  Theory  of  Chemical  Action,"  to  be  opened  by  Prof,  J 
Perrin.  and  on  '*  Heterogeneous  Reactions,"  to  be  opened  by  Dr.  Langmuir 

Municipal   Tramiways    Aeaociation    (InoOrp.).— September  28th,   29th 
30ih,    At  the  Technical   Institute,  Salford.    Annual  conference. 


nd 


NOTES. 

Smoking  Concert.— The  L.E.E.O.C. A.  (London  Electrical 

Engineers'  Old  Comrades'  Association)  will  hold  a  smoking 
concert  at  the  Bridge  House  Hotel,  London  Bridge,  on  Thure- 
day.  October  titli.  at  7  p,m.  Admission  by  membership  card, 
Mr,  F.  Frankliug,  of  108,  Heathwood  Gardens,  Charlton,  S.E.7, 
is  the  hon.  secretary. 

International  Tramways  Association. — In  view  of  the  re- 
cent conference  of  the  new  International  Tramways  Associa- 
tion at  Vienna  (Electuic.4l  Review,  September  Jnd)  The  Elec- 
tric liaihvay  tuid  Trainivaii  Journal  has  undertaken  to  ascer- 
tain the  position  of  the  original  A.ssociation.  It  waa  found 
that  the  General  Secretary  had  communicated  with  members, 
and  had  received  '250  assents  to  the  dissolution  of  the  original 
body  and  the  formation  of  a  new  one.  ITiere  having  been 
some  dissension  to  this  course  from  neutral  sources,  a  new 
circular  will  probably  be  issued  shortly.  It  is  expected  that  a 
General  Assembly  and  Congress  will  be  held  next  year,  and 
it  is  hoped  that  British  undertakings  w-ill  participate;  to  this 
end  it  has  been  proposed  that  English  shall  be  one  of  th« 
"  official  "  languages   for   the  meeting. 

Appointments  Vacant. — Electrician  (83s.  7d.),  for  the 
Croydon  Mental  Hospital,  Warlingham ;  insti-uctor  in  oxy- 
acetylene  and  electric  welding  (£'300),  for  the  Loughborough 
College;  assistant  electrical  engineer,  for  the  Holmfirth  Urban 
District  Council  Electricity  Department ;  electrical  fitter 
(i'5tK1),  for  the  Government  of  the  Gold  Coast  Public  Works 
Department.     (See   our   advertisement  pages  to-day.) 

Faraday  House  Old  Students'  Dinner. — It  has  been  de- 
cided by  the  committee  to  hold  the  annual  dinner  at  the  Hol- 
born  Restaurant,  Crown  Room,  on  Friday,  October  'ilst,  at 
6.30  (for  7).  Mr.  C.  C.  Paterson,  (J.B.E.,  &c.,  the  president, 
will  be  in  the  chair.  It  may  be  remembered  that  this  event 
was  to  have  taken  place  on  April  loth  last,  but  had  to  be  post- 
poned owing  to  the  threatened  transport  sti'ike. 

Fire  E.\tinction. — Writing  to  the  Electrical  World  of 
August  '20th,  Mr.  C.  T.  Smclair  discusses  the  methods  available 
tor  extiuguiishmg  tires  in  transformers  and  oil  switches.  As 
the  result  of  investigation  by  the  Pennsylvania  Water  and 
Power  Co.,  it  was  concluded  that  for  transformer  tires  the 
"  soda  "  extinguisher  was  very  satisfactory,  short  pipes  being 
run  to  the  opposite  ends  of  each  transformer,  in  the  ends  of 
which  the  nozzles  of  the  extinguishers  were  inserted.  The 
transformer  should  be  electrically  dead  before  the  soda  is  ap- 
pUed,  In  the  case  of  oil  switches,  if  the  tire  is  in  the  tops  of 
the  pots  only,  carbon  tetrachloride  can  be  used.  If  this  fails, 
the  switch  mu.st  be  made  dead;  sand  .serves  to  extinguisu  any 
blaze  in  the  bottom  of  the  compartment,  and  then  carbon 
tetrachloride  will  usually  be  effective  in  the  tops  of  the  pots. 
If  this  does  not  answer,  soda  may  be  used,  but  first  ail 
apparatus  within  reach  of  the  jet  must  be  made  dead — wnich 
may  mean  half  the  plant.  The  personnel  should  be  specially 
trained  to  fire  extinction. 

In  the  course  of  the  tests,  four  substances  were  tested, 
namely  :  Carbon  tetrachloride ;  bicarbonate  of  soda  and  sul- 
phuric acid  (referred  to  above  as  "  soda  "),  a  carbon  dioxide 
and  water  extinguisher;  water;  and  "  Eoamite,"  a  form  of 
carbon  dioxide  extinguisher.  All  these  were  quickly  effective. 
Actual  switches  and  transformers  were  set  on  tire  fur  the  pur- 
poses of  the  tests.  For  external  fires,  sand  and  damp  sawdust 
were  equally  effective. 

It  was  found  by  test  with  pressures  up  to  80,000  V  that  a 
"  soda  "  jet  was  non-conducting  beyond  about  44  inches  from 
the  nozzle;  at  a  less  distance  it  became  a  fairly  good  conductor, 
rendering  the  operator  liable  to  shock.  Hence  in  using 
"  soda  "  or  Koamite  the  apparatus  should  first  be  made  dead, 
not  only  to  ensure  the  safety  of  the  operator,  but  also  to  pre- 
vent fla.sh-over8.  Tlie  same  applies  to  the  u.se  of  sand  and 
sawdust,  and  great  care  should  be  taken  that  neither  of  these 
be  permitted  to  fall  into  the  blazing  oil  pots,  as  the  operator 
may  be  severely  burned  ami  the  intensity  of  the  fire  increased, 
lit  is  especially  important  to  note  that  carbon  tetrachloride, 
used  in  poorly  ventilated  positions,  is  dangerous  to  hfe;  under 
certain  conditions  deadly  gases  such  as  phosgene,  chlorine,  &c., 
are  generated,  and  a  number  of  deaths  have  occurred  for  this 
reason.  The  liquid  is  valuable  for  extinguishing  small  fires, 
but  care  should  be  taken  in  its  use. 

An  Australian  Test  House. — .'\  Scientific  Test  House,  the 
fir.st  of  its  kind  in  Australia.,  has  been  established  in  Sydney, 
by  Mr.  H.  H.  Scotland,  B.Sc.  (London),  A.M.f.O.B.,  a  New 
Zealander  by  birth,  having  had  experience  in  America  as  well 
as  England,  The  programme  laid  down  by  the  founder  of  this 
new  establi,shment  embraces  general  scientific  investigation, 
such  as  ascertainment  of  the  calorific  values  of  fuels,  testing 
of  steam  and  internal  combustion  engines,  calibration  of 
electrical  instrumfents,  and  the  heat  treatment  of  steel. 
Furnaces  are  being  put  in  for  the  treatment  of  high -.speed 
steel,  for  case-hardening  and  the  hardening  and  tempering 
of  steels  generally  for  traders.  Later  on  it  is  intended  td 
provide  for  special  equipment  for  the  mechanical  testing  of 
steel  and  other  metals,  also  the  testing  of  electrical  machinery. 
— Indian  Ti'xtile  Journal. 

Correction, — In  the  advertisement  of  Messrs.  Simplex 
Contiuits,  Ltd.,  appearing  on  p.  47  (Supplement)  of  our  last 
issue  in  the  second  paragraph,  line  two,  by  a  printer's  error 
the  word  "  Simplex  "  was  given  in  place  of  "  simple." 
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A  Floating  Exhibition. — With  further  reference  to  the 
floating  exhibition  ship  British  Industry,  which  it  is  proposed 
to  send  on  a  tour  of  the  chief  port.s  of  the  world  in  two  years' 
time,  as  has  been  explained  in  our  columns  recently,  the 
accompanying  illustration  is  intended  to  give  some  indication 
of  what  the  vessel  will  be  like.  Tlie  venture  is  likely  to  be  of 
great  benefit  to  the  export  trade  of  the  British  Empire,  and 
should  make  a  strong  appeal  to  merchants  and  mauufacturera 
in  this  country.  The  idea,  of  course,  is  not  new,  as  it  haa 
been  tried  recently  by  the  U.S..\.,  Italy  and  Japan  with  a  con- 
siderable amount  of  success.  The  innovation  and  essence  of 
the  present  enterprise  is  that  the  ship  will  be  es))ecially  built 
for  the  purpose  of  displayiug  an  exhiliition  of  manufactured 
goods  to  the  best  advantage,  and  at  the  same  time  afford 
ample  accommodation  for  a  large  number  of  trade  representa- 
tives on  board.  Arran'gements  will  be  made  for  forwarding 
fresh  samples  to  meet  the  vessel  at  any  particular  spot  so  as 


The  Bkitish  Trade  Ship:  Illustrative  Sections, 


to  keep  the  exhibition  both  up  to  date  and  appropriate  to  the 
countries  visited.  The  main  advantages  of  the  project  are  so 
obvious  that  it  would  be  superfluous  to  reiterate  them ;  the 
commercial  traveller  carrying  his  samples  from  town  to  town 
covers  relatively  little  ground  in  a  long  period  of  time  and  at 
a  maximum  cost  and  inconvenience;  the  principle  can  be  ex- 
tended by  co-oi^eration.  and  that  is  the  object  of  the  British 
Industry.  All  the  plans  have  been  di-awn  up  and  arrange- 
ments completed;  it  only  remains  for  British  manufacturers  to 
give  the  promoters  of  the  scheme  their  hearty  support.  The 
object  is  a  worthy  one,  and  we  commend  it  to  all.  "  Trade 
follows  the  Flag." 

Engineering  Wages. — The  War  Bonds  Question. — The 
Daily  Telegraph  states  that  the  question  of  the  abolition  of  tb« 
Ministry  of  Munitions  war  bonus  in  the  engineering  trades 
was  considered  at  a  preliminary  conference  of  the  unions 
involved,  at  the  Central  Jrlall,  Westminster,  on  Tuesday. 

The  official  termination  of  the  war,  the  employers  contend, 
automatically  brought  to  an  end  the  bonuses  of  \i\  per  cent. 
for  time-workers  and  7i  per  cent,  for  piece-workers.  It  was, 
however,  agreed,  when  the  cut  of  6s.  per  week  in  wages  was 
arranged  two  months  ago.  that  the  withdrawal  of  the  war 
bonuses  should  be  discussed  between  the  employers  and  the 
unions  this  month,  having  regard  to  the  present  position  and 
prospects  of  the  iudu.stry.  Tuesday's  meeting  of  the  unions 
was  for  the  purpose  of  formulating  a  poUcy  to  place  before 
the  employers.  The  unions  represented  were  the  Federation 
of  Engineering  and  Shipbuilding  Trades,  the  Amalgamated 
Engineering  Union,  the  Foundry  Workers,  and  the  National 
federation  of  (jeneral  Workers,  over  a  million  skilled  and 
unskilled  workers  being  concerned  throughout  the  country. 
The"  negotiating  committee  which  acted  on  the  occasion 
of  the  recent  wage  reductions  was  reappointed,  and 
this  committee  was  to  meet  a  conmiittce  of  the  employers 
on  Wednc^iday. 

Service  Notes. — Lieut.  A.  A.  Davis,  Lieut.  D.  E.  Ross, 
and  Lieut.  W.  .\.  Gladwin,  Tyne  Electrical  Engineers,  have 
been  transferred  to  the  regimental  list  of  the  Territorial  Ee- 
ierve  of  Ofificers.  Lieut.  IT.  Hutchinson  and  Lieut.  W.  Dixon, 
of  the  same  electrical  corps,  resign  their  commissions  and 
retain  their  rank. 

Survivors  of  the  Battle  of  Jutland,  who  would  be  willing 
to  '  speak  to  "  the  film  when  it  is  exhibited,  are  invited  to 
cormnunicate  with  Ideal  Films,  I,td,,  7(i,  Wardour  Street, 
W.l,  giving  their  rank  and  the  names  of  their  ships. 

The  Midland  Electrical  Engineers'  Ball. — The  committee 
has  decided  to  hold  the  Midland  Electrical  Engineers'  Ball 
this  season  at  the  Grosvenor  Suite,  Grand  Hotel,  Birmingham, 
on  Friday.  November  25th,     Mr.  R,  A.  Chattock  will  again 


act  as  chairman,  and  Messrs.  G,  J.  Biah,  Vickera  House. 
Loveday  Street,  Birmingham,  and  W.  Y.  Anderson,  14,  Dale 
End^  Birmingham,  as  joint  hon.  secretaries.  Tickets  are  one 
guinea  eai.h,  and  may  be  obtained  from  any  of  the  gentlemen 
named  above.  Joyce's  London  Band  will  be  in  attendance, 
personally  conducted  by  Mr.  Archibald  Joyce. 

Hydroelectric  Works  in  Austria. — As  was  recently  men- 
tioned, a  company  has  been  formed  in  Vienna  for  the  purpose 
of  anistructing  hydro-electric  works  for  supplementing  the 
supply  of  electricity  in  the  Austrian  capital.  Despite  many 
efforts  it  has  been  found  impossible  to  induce  foreign  capi- 
talists to  finance  proposed  works  on  account  of  the  depreciation 
of  the  krone,  the  change  in  the  international  coal  situation, 
and  the  absolute  impossibility  of  obtaining  any  return  on 
invested  capital  in  the  event  of  the  krone  appreciating.  Under 
these  circumstances  the  Vienna  banks,  under  the  leadership 
of  the  Escompte  Gesellschaft,  recently  reached  the  conclusion 
that  a  risk  of  installing 
one  horse-power  at  a 
cost  of  100,000  kr.,  which 
in  former  peace  times 
cost  1,000  kr.,  could  only 
be  borne  by  those  who 
were  able  to  determine 
the  price  of  energy  as  a 
monopoly,  which  is  the 
case  with  the  municipal 
authorities  of  Vienna. 
The  steam  generating 
stations  of  the  latter  al- 
ready produce  33(t,00O,0(KJ 
kWh  per  annum,  and 
are  unable  to  meet  the 
demands  of  the  area  of 
the  city.  Under  these 
circumstances  eleven 
banks  in  Vienna  have 
co-u[ierated  with  the 
Vienna  municipal  autho- 
rities in  the  formation  of 
tlie  Wasserkraft  Werke 
A.G.  (W.A.G.),  with  a 
share  capital  of 
•500,000,000  kr.,  of  which 
half  has  been  taken  over 
by  the  banks  and  the 
other  half  by  the  Citv  of 
Vienna.  The  first  instal- 
ment of  the  works, 
in  Kovember,  comprises  the 
power  of  the  Ybbs  and  of 
■  water   main."   and   is  to   !>• 


which  is  to  be  begun 
utilisation  of  the  water 
the   Lunz-Kienberg-Gamming 

completed  in  July.  1926.  It  is  intended  to  raise  the  capital 
cost  of  construction  amounting  to  3,600,000,000  kr.  by  the 
issue  of  bonds  having  a  mortgage  right  on  the  new  works. 
and  the  interest  and  redemption  charges  are  to  be  guaranteed 
by  the  City  of  Vienna.  On  the  completion  of  the  works  the 
City  Council  will  operate  them,  and  they  will  become  the 
property  of  the  city  free  of  charge  at  the  eiid  of  30  years.  The 
financial  relations  between  the  city  authorities  and  the 
W.A.G.  make  provision  for  the  payment  of  the  interest  on 
and   redemption  of  the  latter's  share  capital. 


INSTITUTION     NOTES. 


Institute  of  Transport. — The  postponed  second  dinner  of 
the.  Institute  is  to  be  held  at  the  Hotel  Cecil  on  October  10th. 
The  hon.  secretary  is  Mr.  H.  E.  Blain,  C.B.E..  2  and  3,  lie 

Sanctuary,  Westminster,  S.W.I. 

Municipal  Tramways  Association  (Inc.). — On  Wednesday 
next  the  annual  conference  will  be  opened  at  the  Technical 
Institute,  Salford,  under  the  presidency  of  Mr.  G.  VV. 
Holford,  general  manager  of  the  Salford  Tramways.  The 
Mayor  of  Salford  and  the  Ti-amways  Committee  will  receive 
the  Association  at  10.30  a.m.,  and  the  president  will  deliver 
his  address  at  11  o'clock,  after  which  Mr.  J.  M.  McElroy  will 
read  a  paper  on  "  Some  I'hases  of  Tramway  Development  in 
the  Past,  and  the  Outlook."  Luncheon  iii  the  Town  Hall, 
Pendleton,  at  the  invitation  of  the  Ti-amways  Conuuittee.  will 
follow  at  1  p.m.,  and  in  the  afternoon  a  paper  will  be  read 
by  Mr.  J.  B.  Hamilton,  C.B.E.,  on  "  The  Operation  of  Tram- 
way and  Bus  Undertakings  under  Statutory  Powers."  In 
the  evening  the  Mayor  will  hold  a  conversazione  at  the  Salford 
Town  Hall.  On  Thursday  there  will  be  a  meeting  of  the 
Managers'  section,  and  a  paper  by  Mr.  W.  Chamberlain  on 
"  Permanent  Way — Public  Road — Maintenance."  Luncheon 
will  be  provided  at  the  Manchester  Town  ILill  by  the  Man- 
cliester  City  Tramways  Committee,  and  in  the  afternoon  the 
annual  general  meeting  will  take  place.  The  annual  dinner 
will  be  lield  at  the  Grand  Hotel,  Manchester,  on  Thursday 
evening;  Mr.  Arthur  Neal,  M.P..  will  be  the  guest  of  the  Asso- 
ciation. On  li^-iday  there  will  bo  an  excursion  to  Chester. 
with  entertainment  on  the  river  at  the  invitation  of  the 
Mayor,  the  Sheriff,  and  the  Chairman  of  the  Tramways  Com- 
mittee. Special  arrangements  will  be  made  for  the  entertain- 
ment of  the  ladies  daring  the  conference. 
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OUR     PERSONAL     COLUMN. 

Jli»  Editort  inrite  tlrctrical  engineers,  whether  connected  with  the 
technical  or  the  comercial  side  of  the  profession  and  induUry, 
alio  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
BI.ECTRICAL  Review /(0»<#rf  as  to  their  movements. 


Sirt  Philip  Dawson,  \\ho  at  last  week's  by-election 
at  Ijewisham  was  elected  M.P.,  is  well  known  to  electrical 
engineers  by  reason  of  his  lengthy  connection  with  the 
electrical  industry,  especially  on  its  traction  and  power 
sides  in  consultative  capacities,  also  through  his  valuable  work 
us  the  author  of  books  on  the  subject  of  electric  traction  in 
which  he  has  long  been  a  recognised  authority.  In  the  early 
days  of  equipment  of  electric  tramways  in  this  country  on 
the  overhead  trolley  system  he  played  a  leading  part  at  Bristol 
and  in  many  other  places.  In  more  recent  years  he  has 
been  responsible  for  the  electrification  of  the  suburban  lines 
of  the  London.  Brighton  &  South  Coast  Railway.  He  is  a 
member  of  the  Electrification  of  Kailuays  .advisory  Committee 
(of  the  Ministry  of  Transport)  and  of  the  ^^'ate^  Power  Re- 
sources Committee  (of  the  Board  of  Trade),  and  is  vice-presi- 
dent of  the  Belgian  Commission  for  Electrification  of  Rail- 
ways. The  services  rendered  by  Sir  Philip  in  connection  with 
the  war  and  as  a  member  of  the  Disposals  Board  of  the 
Ministry  of  Munitions  were  described  in  the  ELEcrEiCAL 
Review  for  June  18th,  19'20,  p.  788.  It  would  take  a  good 
deal  of  our  space  merely  to  name  the  host  of  local  clubs, 
a.s.soeiations,  and  other  organisations  with  which  he  holds  otfice 
either  as  president,  chairman,  or  in  some  other  capacity;  only 
a  man  of  such  boundless  energy  as  Sir  Philip  possesses  could 


Sir  Philip  Dawson,  M.P. 

hope  to  carry  out  all  his  enpagemente  of  this  kind  in  addi- 
tion to  his  engineering  work  as  a  partner  in  the  firm  of 
Kincaid.  Waller.  Manville  &  Daw.snn.  of  Westminster,  and 
still  survive.  Now  to  all  of  these  he  has  added  the  heavier 
claims  devolving  upon  a  Member  of  Parliament,  but  we  have 
every  confidence  that  his  wide  experience  of  public  affairs, 
his  intimate  acquaintance  with  the  professional  and  industrial 
interests  of  engineering,  and  his  striking  and  vivacious  per- 
sonality will  enable  him  worthily  to  contribute  to  the  well- 
being  of  the  Empire  in  these  critical  days. 

Last  week  Mr,  .Joseph  Savage,  power  station  superintendent 
«t  Pai.sley,  was  presented  by  the  staff  and  employes  of  the 
Corporation  electricity  department  with  a  barometer  and  Mrs. 
Sav.Tge  with  a  wristlet  watch.  The  presentation  was  made 
by  Mr.  W.  Blair  Smith,  the  chief  engineer  and  manager.  Mr. 
Ravage  is  taking  up  a  more  important  position  with  the  St. 
Helens  Corporation  elrrtricitv  department. 

Mr.  J.  W.  RoDOKit.  .X.M.T.E.E.,  of  Messrs.  Ferranti,  Ltd., 
HoUinwood  (transformer  department),  was  married  on  14th 
inst.  to  Miss  Kitty  Rhodes,  of  Preston.  At  the  reception  the 
firm  was  represented  by  Mr.  V.  de  Ferranti  and  Mr.  Gardner. 


Mr.  J.  W.  Hame,  city  electrical  engineer  and  tramwayi 
manager  at  York,  who  has  been  on  sick  leave  in  Devondiire 
for  some  months  past  and  unable  to  attend  fully  to  duty, 
tendered  his  resignation  laet  week,  and  under  the  circum- 
stances the  Electricity  and  Tramways  Committee  felt  fhey 
had  no  alternative  but  to  accept  it.  Mr.  Hame  served  hii 
apprenticeship  with  Messrs.  Ronald  Scott  k  Co..  London, 
ujid  joined  the  St.  James'  &  Pall  Mall  Electric  Light  Co.  in 
1894,  becoming  assistant  engineer  at  the  works  of  the  Leyton 
District  Council  three  years  later.  He  left  I^'yton  for  servic* 
with  the  Cork  Electric  Tramways  Co.,  and  subsequently  be 
came  chief  assistant  engmeer  to  the  Wigan  Corporatjon  Elec- 
tric Light  and  Tramways  Department.  In  May,  lOthi,  he 
became  chief  assistant  at  York,  and  in  1906  he  was  appointed 
chief  electrical  engineer.  He  has  been  closely  associated  with 
the  construction  of  the  new  power  station  at  Linton  Locke  in 
recent  months. 

Messrs.  Johnson  &  Phillips,  Ltd.,  Charlton,  have  appointed 
Capt,  H.  J.  Groves-Webb,  A.M.I.E.E..  to  be  the  engineer 
and  branch  manager  of  their  London  branch  at  12.  Union 
Court,  E,C.  2,  in  succession  to  the  late  Mr,  A.  R.  Connal. 
Capt.  Groves-Webb  was  appointed  chief  a.ssistant  engineer  at 
the  London  branch  in  August.  1919.  on  his  return  from  Prance, 
and  enters  upon  his  new  duties  immediately. 

The  marriage  took  place  at  Whitehaven  Wesleyan  Church 
on  September  14th.  of  Mr.  T.  D.  Si'.\rk,  electrical  engineer 
to  the  Whitehaven  Colliery  Co..  Ltd..  and  Miss  M.  F.  Bell. 

The  Times  states  that  Mr.  Alfred  Shepherd  has  been  ap- 
pointed chairman  and  Mr.  George  Balfour,  M.P.,  vice-chair- 
man of  the  Lancashire  Electric  Light  k  Power  Co.,  Ltd, 

Obituary. — Mr.  L.  B.  Schlesingeu.— We  regret  to  record 
the  sudden  death  which  occurred  on  September  2nd  in  Scot- 
land of  Mr.  Leonard  Bernhard  Schlesinger.  The  deceased 
gentleman,  who  w-as  64  years  of  age.  w^as  chairman  of  the 
National  Electric  Construction  Co.,  Ltd.,  and  of  the  Torquay, 
Musselburgh,  and  other  electric  tramway  companies. 

Mr.  a.  a.  Day. — We  regret  to  learn  of  the  death  of  Mr. 
Arthur  k.  Day,  M.I.E.E.,  formerly  electrical  engineer  at 
Bolton,  he  being  elected  to  that  position  in  August.  1900.  Tn 
1904  he  took  over  the  management  of  the  tramways.  In 
September.  1912.  Mr.  Day's  health  broke  down,  and  he  re- 
signed both  positions  in  the  following  June.  The  deceased 
gentleman  was  57  years  of  age. 


NEW     COMPANIES     REGISTERED. 


B.  Barnett  (Electrical  Engineers),  Ltd.  (176,774),— Pri- 
vate company.  Registered  September  Uth.  Capital,  £1,000  in  £1  shares.  Tb 
acquire  the  business  of  an  electrical  and  general  engineer  carried  on  by 
B.  Barnett,  at  104.  Whitechapel  Road,  E.  The  subscribers  (each  with  one 
share)  are:  B.  Barnett,  100.  Bethune  Road.  Stamford  Hill.  N.  16.  electrical 
engineer;  B.  Agambar,  1,  Rose  Cottages,  Wells  Road,  Sydenham,  S.E.,  elec- 
trical engineer;  T.  H.  Hammond,  33,  Upper  Park  Road,  Haverstock  Hill, 
N.W,  3.  solicitor's  clerk.  B.  Barnett  signs  as  director.  Registered  office  : 
104,   Whitechapel    Road,    E. 

Visco  Engineerin);  Co.,  Ltd.  (176,772). — Private  company. 

Registered  September  13th.  Capital.  £1,000  in  £1  shares  (100  preference  and 
000  ordinaryl.  To  carry  on  the  business  of  founders,  electrical  and  mechanical 
engineers,  electrici.Tns.  metal  workers.  &-c.  The  first  directors  are :  Franc^es 
Truscott.  131.  Tvneh.im  Road.  Battersea.  S.W.  11.  clerk:  G.  Defries.  37. 
Walbrook,  EC,  agent  and  merchant.  Registered  office  :  21,  Bedford  Road, 
W.C.  1. 

Resisto  Electric  Wire  &  Tape  Co.,  Ltd.  (176,804).— Pri- 
vate company.  Registered  September  15th.  Capital,  £500  in  £1  shares.  To 
carry  on  the  business  of  manufacturers  of  and  dealers  in  alloy  wires  ind 
tapes,  electrical  engineers,  wire  drawers,  engineers,  anncalers  and  heat 
treatment  specialists.  &c.  The  subscribers  (each  with  one  share)  are  :  H. 
Remp,  Crofton  Avenue,  Sheffield,  secretary;  and  G.  Mason,  80,  Sandford 
Grove  Road,  Sheffield,  manager.  The  first  directors  are  to  be  appointed  by 
the  company  in  general  meeting.  Oualificatlon  £1,  Solicitor:  W.  Irwin 
Mitchell,  53,  Queen  Street,  Sheffield.     Registered  office:  Burton   Road,  Sheffield. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Arnott   &   Harrison,    Ltd. — Satisfaction   to  the  extent  of 

fT.W  (b<'inB  amount  issued)  on  September  2nd.  191.^,  of  debentures  dated 
October  23r.l.  1912,  and  January  31st,  1913,  forming  part  of  an  authorised 
issue  of  £1.000. 

Electrollte,   Ltd.— Charge  on  company's  propertv,  present 

and  future,  including  uncalled  Capital,  dated  August  2.1rd,  1921.  to  secure 
ivances  made  and  to  be  m,ade  and  other  monevs  which  the  charges  may 
'  calM   upon  to  pay  under  various  guarantees  (subject  to  existing  debentures 

for   £2,000).     Holder  :    F.    Durrant,   21.   Russell    Hill,   Purley,  Surrey. 

Advance  Engineerlnii  Co..  Ltd.— Debentures  dated  August 

17th.  1921.  to  secure  £2.000.  charged  on  the  company's  undertaking  nnd 
propertv.  present  and  future,  including  uncalled  capital.  Holders:  Branch 
Nominees,   Ltd. 

Wilson. WoU  Engineering   Co..   Ltd. — Satisfaction  in   full 

on  August  2(;th,  1921.  of  mortgage  dated  December  SOth,  1990,  securing  all 
moneys  duo  or  to  become  due   from   company   to  bankers. 

Panisden    Green.    Ltd Particulars    of    .£.500   debentures 

authorise<l  August  27th.  1921;  whole  amount  issued:  charged  on  the  com- 
pany's underlnking  and  properly,  present  and  future,  including  uncalled 
capital. 

General  Electric  Co..  Ltd.  (■67..307).— Retum  dated  August 

4lh  1921  Cnnit.il.  £0.000.000  in  1,800,000  "A"  preference.  l.ROO.OOO  "B" 
nreferenre,  .in.l  3.400.000  ordinary  share,,  all  of  £1  each,  1.70,1,790  "  A  "  pre- 
ference  1  fl22.«91  "  B  "  preference,  and  2.111.97.';  ordin:irv  shares  t.>iken  un. 
£4  41fl.R.')0  nnid  in  cash  on  1.4R1.330  "A"  nreference.  l.fiOflOOfl  "  B  "  prefer- 
ence, and  1.3.17..'iflO  ordinary.  £1.031.R2B  credited  as  paid  on  224.460  "  \  "  pre- 
ference,  22,891  "  B  "  preference,  and  774,475  ordinary.  Mortgages  and  charges 
outstanding,  £3,.W0,000. 
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CITY    NOTES. 


STOCKS    AND    SHARES. 


Mr.  E.  H.  Tootal  presided  at  the  annual 
Southern  Brazil  meeting,  held  in  London,  on  September 
Electric  Co.,  Ltd.  1.5th.  The  directors'  report  then  presented 
stated  that  during  the  year  1930  the  com- 
pany acquired  further  interests  in  Eiiiprtza  de  Melhorainentos 
Qrbanos  (Phacicaba)  and  Gompauhia  Mogyana  de  Luz  e 
Forga.  llio  revenue  f'roui  these  undertakings  is  proceeding 
on  a  Kitisfactory  scale.  For  the  purpose  of  repaying  loans  out- 
standing and  for  acquiring  the  additional  interests  in  Brazil 
the  directors  had  issued  the  remaining  i'SU.OtK)  of  debentures 
and  had  further  issued  8  per  cent.  10-year  notes  for  £174,500. 
The  profit  and  loss  account  showed  a  debit  balance  to  be 
carried  for\^ard  of  jt37,850.  The  adverse  result  was  due  to 
the  heavy  losses  incurred  through  the  fall  in  Brazilian  ex- 
change and  to  increased  charges  fur  interest  ou  loans,  &c. 
The  chairman,  after  referring  to  the  heavy  loss  on  working 
and  the  depreciation  of  currency  in  Brazil  which  had  caused 
the  sterling  value  of  the  company's  revenue  to  suffer  in  con- 
sequence, said  that  there  had  been  an  increase  in  the  cur- 
rency earnings,  which  was  very  satisfactory  con.sidering  the 
adverse  conditions  of  trade  in  Brazil.  The  several  under- 
takings with  which  they  were  concerned  were  all  carrying  on 
their  services  to  the  satisfaction  of  the  local  consumers,  both 
public  and  private,  new  connections  were  being  made  in  the 
coffee-growing  districts,  and  the  fresh  interests  acquired  held 
out  gcx)d  prospects  of  increasing  revenue.  Cables  to  hand 
from  Brazil  indicated  that  the  worst  of  the  crisis  wa«  now 
over,  and  that  conditions  tended  to  improve.  Health  condi- 
tions had  continued  good,  and  the  members  of  their  own  staff 
and  the  staffs  of  the  subsidiary  companies  had  all  carried  out 
their  work  iu  the  most  efficient  manner.  Tlie  speaker  wel- 
comed at  the  meeting  the  company's  Sao  Paulo  colleague. 
Mr.  Byington.  who  so  ably  directed  and  .supervised  their  Bra- 
zilian business. 

Stock  Exchange  Notices. — Dealings  in  the  following  secu- 
rities have  been  specially  allowed  by  the  Committee  under 
Bule  148a:  — 

Newcastle-upon-Tyne  Electric  Supply  Co.— £633,109  4^  per 
cent,  first  mortgage  debenture  stock,  redeemable  1939,  scrip 
certificates;  and  i'100,000  5  ijer  cent,  second  mortgage  deben- 
ture stock,  redeemable  1949,  scrip  certificates. 

The  following  have  been  ordered  to  be  ofiicially  quoted  :  — 

Victoria  Falls  &  Transvaal  Power  Co.— £1,932,170  5  jior 
cent,  first  mortgage  debentui-es  (within  Nos.  Al  to  Al'2,375, 
Bl  to  Blo,600,  and  CI  to  C-JO.OOO). 

Prospectus. — Lancashire  Electric  Light  d  Power  Co.,  Ltd. — 
An  issue  of  £400,000  7^  per  cent,  prior  lien  debenture  stock 
at  95  per  cent,  (repayable  at  105  per  cent.)  has  been  offered 
for  subscription  this  week.  The  proceeds  are  required  for 
the  discharge  of  the  balance  of  commitments  incurred  in  the 
extension  of  the  power  company's  generating  station,  distribut- 
ing mains,  and  substation  equipment,  the  cost  of  which  is 
approximately  £850,000.  The  estimated  net  earnings  avail- 
able for  interest,  reserves,  and  dividends  for  1921.  based  on 
the  actual  profits  to  September  and  estimaied  to  the  end  of 
the  year  are  £92,000.  against  £47.356  fur  1920.  The  profit 
for  the  latter  year  was  seriously  affected  by  the  delay  in 
obtaining  and  installing  the  new  plant  ordered  early  in  1919. 
The  list  was  to  close  yesterday,  but  aa  a  matter  of  fact,  .so 
ready  was  the  response,  that  it  actually  closed  on  the  day  the 
prospectus  was  advertised. 

Direct  West  Indja  Cable  Co. — Dividend  of  3  per  cent., 
free  of  tax,  for  the  half-year,  making  6  per  cent,  for  the 
year.  There  has  been  expended  on  repairs  £6,388,  and  £96,051 
is  carried  forward,  subject  to  E,P.D.  and  corporation  profits 
tax. 

Halifax  &  Bermudas  Cable  Co. — Dividend  of  3  per  cent., 
free  of  tax,  for  the  half-year,  making  6  per  cent,  for  the  year. 
There  has  been  expended  on  repairs  £2, .504,  and  £61,567  is 
carried  forward  subject  to  E.P.D.  and  corporation  profits  tax. 

General  Electric  Co.  (U.S.A.).— A  dividend  of  $2  per 
share  on  the  capital  stock  is  announced. 

British  Insulated  &  Helsby  Cables,  Ltd. — .An  interim  divi- 
dend of  9d.  per  share,  less  tax,  on  the  ordinary  shares  is 
announced. 

Dumbarton  Burgh  &  County  Tramways  Co. — A  dividend 
of  3  per  cent,  actual  on  the  preference  shares  is  announced. 
There  is  no  dividend  on   the   ordinary  shares. 

British  Electric  Transformer  Co.,  Ltd. — The  profit  for 
the  half-year  ended  June  was  £51,983,  against  £35.344  for  the 
same  period  in  1920. 

Midland  Electric  Corporation  for  Power  Distribution. — A 
dividend  of  4  per  cent,  fur  the  hiilf-yenr  omled  .Tune  is  an- 
nounced. 

South  London  Electric  Supply  Corporation,  Ltd. — .\n  in- 
terim dividend  on  the  ordinary  shares  of  5  per  cent,  per 
annum,  less  tax,  is  announced   for  the  half-year. 

Manila  Electric  Railroad  &  Lighting  Corporation. — .\  divi- 
dend of  li  per  cent,  on  the  connnon  stock  fur  the  September 
quarter  is  announced. 

Shawinlgan  Water  &  Power  Co. — A  dividend  of  $li  per 
share  on  the  common  stock  is  announced. 


TUESLIAX    EVENI.NG. 

Towards  the  end  of  last  week  an  impression  became  current 
that  the  Bank  Rate  was  on  the  point  of  being  lowered,  and  by 
reason  of  this  expectation,  prices  of  war  stocks,  together  with 
those  of  other  investment  securities,  were  promptly  advanced. 
The  Bank,  however,  retained  its  rate  at  54  per  cent.,  and 
money  inclined  to  stiffen  in  the  early  part  of  this  week.  Other 
circumstances  conspire  against  active  business,  either  amongst 
investment  or  speculative  issues.  Foreign  exchanges  have 
again  fallen  into  a  condition  of  chaos,  and  at  the  moment  of 
writing,  the  Irish  situation  still  looks  unpromising.  People 
are  chary  of  entering  upon  Stock  Exchange  engagements;  they 
confine  their  attention  to  investment  stocks  pure  and  simple. 

Amongst  these,  the  electric  lighting  list  is  being  studied  as  a 
useful  field  for  securities  likely  to  improve  in  price.  County 
of  fjondon  ordinary  changed  hands  as  high  as  9  1/16  xd.  Ken- 
sington are  i  up;  so  are  Westminsters  and  Metropohtans. 
Where  prices  have  not  moved,  it  has  been,  as  a  rule,  because 
there  was  no  stock  to  supply  buyers  who  declined  to  pay  more 
than  the  current  quotations.  K  a  man  offers  the  higher  of 
the  two  prices  quoted  in  the  Stock  Exchange  OfEcial  List,  and 
fails  to  obtain  the  offer  even  at  that  figure,  he  can  insist  upon 
the  price  being  put  up.  The  disadvantage  of  doing  this  is 
obvious  enough.  Nobody  wants  to  pay  more  than  he  is  obliged 
to  do,  and  there  is  always  the  hope  that  somebody  may  require 
to  sell,  either  as  an  executor  or  for  other  reasons,  so  that 
quotations  are  not  advanced,  in  such  investment  shares  aa 
tho.se  of  the  electric  light  section,  until  it  becomes  really  neces- 
sary. This  is  the  reason  why  there  are  not  more  rises  in  the 
lists  week  by  week. 

The  movements  in  electric  railway  stocks  are  irregular. 
Central  London  ordinary  assented  has  gone  up  to  48i,  Under- 
ground Income  Bonds  to  76J,  showing  rises  of  1  in  each  case. 
The  latter  company's  ordinary  and  the  "  A  "  shares  are  both 
lower,  and  "Metropolitans  went  back  to  24.  The  Great 
Northern  Railway  has  given  notice  to  the  local  authorities, 
through  which  its  lines  run.  of  an  appeal  against  their  assess- 
ments. If  this  should  prove  successful,  and  any  sub.stantial 
reduction  should  be  made  in  rates,  the  result  would  rejoice  the 
heart  of  every  railway  stockholder  in  the  land,  and  the  pro- 
gress of  the  Great  Northern's  appeal  will  be  watched  with 
lively  attention.  The  company  seems  to  have  undertaken  an 
expansive  and  lengthy  job,  and  it  remains  to  be  seen  whether 
the  results  will  justify  the  courageous  effort. 

The  Lancashire  Electric  Light  &  Power  Co.  has  this  week 
offered  £400,000  7J  per  cent,  prior-lien  debenture  stock  at  95. 
The  security  was  shown  in  the  prospectus  to  be  well-covered, 
and  the  subscription  lists,  which  opened  at  nine  o'clock  on 
Monday,  were  closed  2J  hours  later,  striking  testimony  to  the 
willingness  of  money  to  take  up  sound  security  offered  on 
tempting  terms.  Amongst  the  new  issue  prices,  the  feature  is 
the  way  in  which  Shropshire  7i  per  cent,  debenture  has  moved 
up  to  li  premium  on  its  issue  price  of  97.  North  Metropolitan 
and  Metropolitan  Electric  new  debentures  have  both  been  up 
to  9  premium,  a  price  which  evidently  tempted  a  little  stock 
to  mai'ket,  because  the  quotations  receded  to  83  premium,  still 
leaving  them  with  a  small  improvement  on  the  week.  General 
Electric  new  debenture  is  quoted  96J.  Several  new  issues  are 
said  to  be  coming  iu  the  near  future,  and  with  the  conclusion 
of  the  holiday  sea.son,  promoters  are  beginning  to  get  busy 
again. 

The  Midland  Electric  Corporation  for  Power  Distribution 
is  to  pay  an  interim  dividend  of  4  per  cent,  on  its  ordinary 
shares,  the  same  rate  as  that  paid  12  months  ago,  but  the 
capital  has  been  largely  increased  in  the  meantime,  and  the 
money  required  to  pay  the  dividend  is  almost  double  that 
distributed  in  September,  1920.  The  ordinary  shares  are  quoted 
at  20s.,  the  7  per  cent,  preference  at  16s.  9d.,  and  the  5  per 
cent.  1st  mortgage  debenture  stock  at  78J,  business  being 
done  in  the  last-named  at  this  price  on  Monday.  Another 
dividend  which  is  maintained,  is  the  6  per  cent,  of  the« 
British  Electric  Transformer,  the  company  announcing  its 
proi'it  as  £52,000,  an  increase  of  £17.000  as  compared  with 
this  time  last  year.  The  7  per  cent,  cumulative  preference 
shares  stand  at  178.  and  the  ordinary  changed  hands  this 
week  at  £1.  British  Aluminium  dropped  Is  9d.  to  15s.  9d.  on 
a  reduction  to  2i  per  cent.— against  the  usual  4  per  cent.— 
in  the  interim  dividend.  In  the  circumstances,  it  is  difficult 
to  sav  the  yield  on  the  shares. 

.Anglo, Vmerican  Telegraph  preferred  has  advanced  to  87. 
Chili  Telephones  are  better  at  53.  and  the  rest  of  the  cable 
grouji  is  marking  time.  Great  Northerns  at  24}  parted  with 
some  of  their  recent  improvement.  Marconis  have  gone  back 
to  1 13/16,  but  Radio  Corporation  shares  of  both  sorts,  common 
and  preferred,  have  risen  a  shilling  or  so  to  10s.  3d.     Th« 
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dividend  announcement  in  respect  of  Kadio  preferred,  which 
was  expected  as  long  ago  as  last  May,  is  i?till  wanting.  The 
other  Marconi  descriptions  are  inclined  to  follow  the  heaviness 
shown  bv  the  shares  of  the  parent  company. 

Uermaa  iii:irks  have  been  changing  hands  on  the  basis 
of  twenty  to  the  shilUng,  and  this  is  regarded  as  an  incentive 
to  Lierniaa  trade.  The  German  manufacturer,  who  sells  his 
goodi:  over  here  for  sterling,  converts  the  latter  into  marks, 
and  pays  wages  in  his  own  country  in  the  debased  currency. 
This  is  all  very  well,  of  course,  as  long  as  he  does  not  go  out- 
side his  own  country  to  buy  anything.  When  he  does  that, 
the  position  is  reversed,  but  so  long  as  he  can  sell  his  own 
country's  goods,  the  low  exchange  is  all  in  his  favour.  Never- 
theles.s.  electrical  manufacturing  shares  are  firm,  on  the 
assumption  ihat  the  safeguarding  of  Industries  Bill  will  pre- 
vent, to  jonie  extent,  the  pos-^ibility  of  the  country  being  made 
the  dumping  ground  of  cheap  German  products.  General  Elec- 
trics retain  their  price  at  '-'Os.  Siemens  keep  very  steady  at 
'JSs.  IJd.,  and  Metropolitan-Vickers  hold  their  ri.se  at  36s.  'M. 
The  iron  and  steel  market,  however,  is  on  the  dull  side.  Bab- 
cock  &  Wilcox  eased  off  to  '2i.  to  rally  later  to  2  17/16.  Vickers 
and  .\rmstrongs  are  languid.  Vickers  tax-free  preference 
drooped  to  13s.  9d.  Rubber  shares  are  better  on  the  August 
Board  of  Trade  Returns  reflecting  an  increased  demand  for 
rnbber  from  .America  and  Central  Europe. 

Brazil  Tractions  slipped  back  to  '29,  and  British  Columbia 
Railway  stocks  are  heavy.  Canadian  General  Electric  pre- 
ferred weakened  to  10'2|.  Rangoon  Electric  Tramways  6  per 
cent,  preference  at  3i  are  5s.  down.  Mexican  TTtility 
bonds  and  shares,  are  being  neglected.  Foreign  sales  of 
Puebla  Tramway  Light  and  Power  common  shares,  led  to 
the  price  giving  way  to  .51.  Other  foreign  issues  remain 
uninteresting. 


SHARE  LIST   OF  ELECTRICAL  COMPANIES. 

HoMK  Blkotkioitt  Oompahiii, 

Dividenl  Price 

^ • s         Sept   20, 

1919,  1990,  l'.i'21.    RiBeorUll, 

Bromplon  Ordinary 18  H  63  — 

Charing  Cross  Ordinary    ...        1         8  4}  — 

do.        do,       do,       4JPrel,..        H       H  »  — 

OhelBea 4         8  Bjxd  — 

Olty  ol  London         18  M  lixd  •- 

do.        do.    6  per  oent,  Pref...        6  6  '7  >>  — 

County  of  EiOndon    ..         ..         ..        8  fl  9xd  — 

do.        do.    6per  oent.  Prel...        8         8  <rt 

Kensington  Ordinary         ....        1  9  <}  +  i 

London  Electric       Si       4  »  — 

do.        do.    6per  oent,  Prel, ..        8         8  2i  — 

Metropolitan 8         T  4|^  +  i 

do.         4i  per  cent. Pref.      ..       4}       4i  a;^  +,',., 

St.  James' and  Pall  Mall  . .        ..      19  II  li  — 

South  London  6         T  9g  — 

South  Metropolitan  Pret 1         1  15/9  - 

Westminster  Ordinary      ..        ..      10  10  65  +  i 

TsLxaBAPHB  Um  TiLIPBORIS, 

Anglo- Am.  Tel.  Pret 8         8  57  4   1 

do,  Del li       li  17i  — 

Chile  Telephone       6         6  68  +4 

CabaSub.  Ord 7         7  74  — 

Eastern  Extension 10  10  164  — 

Eastern  Tel.  Ord 10  10  US^  — 

Globe  Tel.  and  T,  Ord 10  10  164  — 

do.        do.        Prel 6  8  B»  — 

Great  Northern  Tel 99  84  241  -i 

Indo-European         10  in  80  — 

Marconi  9E  15  i;::  -J, 

Oriental  Telephone  Ord 19  19  2i',  - 

United  R.  Plate  Tel 8  8  6  — 

West  India  and  Panama  ..        ..     Nil  HU  6/8  — 

Western  Telegraph 10  10  16J  — 

HoMB  Rails, 

Central  London  Ord,  Assented  ,.        4         4  4.S4  +  1 

Metropolitan li       li  24  -  1 

do.  District       ..        ..      NQ      Ntl  17  — 

UndergToand  Electric  Ordinary ..      Nil      Nil  2  —J 

do.  do.        "A"      ..      Nil      Nil  6/-  -6d. 

do.  do.      Income   ..4         9  764  +1 

FoBEiaR  Trams,  ia. 

Anglo-Arg.  Trams,  First  Pret.    ..        54        134  93  - 

do.  do.      andPrel.       ..      Nil       64  23  - 

do.  do,      B%Deb,        ..6         6  684  — 

Braiil  Tractions       Nil  Nil  29  -IJ 

British  Colombia  Elec.  Rly.  Pfce.       6         6  60  — 

do,  do.         Preferred        6  93/-  5»4  -1 

do.  do.        Defertvd         8  124/-  65  -1 

do.  do.        Deb.    "    ..        4J        4i  68ixd         — 

Mezloo  Trams  6 per  oent.  Bonds..      NiJ      NU  69  +1 

do.  6per  oent. Bonds..      Nil      Nil  95  — 

Mexican  Light  Cfommon    . .        ..      Nil      Nil  9  — 

do.  Prel Nil      Nil  16*  -1 

do.  Ist  Bonds  . .        . .      Nil       5  484  —1 

MAHUTAOTUBina   COMPAHIBB. 

Babcock  4  Wilcox 16  16  9,^  — 

British  Aluminium  Ord 10  10  16/9  -I/J 

British  Insulated  Ord 15  16  l^;,  — 

Callenders 16  16  1^,  — 

64  Pret 64       64  18,9  — 

OiomptonOrd 10  ID  1416  — 

Bdl>on-8«an 10  —  7/6  — 

do       do.    6  per  cent.  Deb.    ..6         6  68  — 

Electric  Oonstrnction       . .        . .      10  10  16/9  — 

Engli-sh  Electric 8  8  lil/f,  fid. 

Do,  Prel 6         6  14/ 

Gen.  Blec.  Fret «4       64  17/9  +8d. 

do.       Ord 10  10  20/-  — 

Henley  16  15  1,'„ 

do.    44  Prel 44       44 

iDdla-Rnbber  10  — 

Met. -Vickers  Pret 8         8 

BlemenaOrd,  10  10  If^ 

Itletrapb  Oon 90  20  214  +  i 

*  DlTllaDdi  paid  tree  ol  Inooma  T*Zi 
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MARKET     QUOTATIONS. 

It  should  be  rememberetl,  iu  making  use  of  the  figures  api)eariuff 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  ciruumstanues. 


Wednesday.  September  21st. 


CHEMICALS.    Ac. 


a  Acid,  Oxalic per  lb. 

a  Ammoniac  Sal  per  ton 

a  Ammonia,  Muriate  (large  oryBtal)  „ 

a  Bisulphide  of  Carbon  , 

a  Borax „ 

a  Copper  Sulphate        

a  Potash,  Chlorate       per  lb. 

a        „        Perohlorate  . .         . .         „ 

a  ShoUao per  cwt. 

a  bulphur,  SubUmed  Flowers  . .         „ 

a         „         Lump  

a  Soda,  Chlorate  per  lb. 

a      ..       Crystals  per  ton 

ji  bodium  tiiobromate,  casks  ..    per  lb. 

METALS.     &c. 
p  Babbitt's  Metal  Ingots       ..         ..    per  ton 
c  Brass  (rolled  meiai  'A"  to  12"  basis)    per  lb. 
c      „       Tubes  (solid  drawn)  ..         „ 

C      „       Wire,  basis „ 

c  Copper  Tubes  (solid  drawn)  . .         „ 

c        ,1        Bars  (best  selected)  . .    per  ton 

c        u        Sheet 

c       „       Bod „ 

d       „        (Electrolytic)  Bars  . .         „ 

d       .1  „  Sheets        . .         „ 

rf       „  „  Wire  Rods. , 

rf       „  „  H.C.  Wire. .    per  lb. 

/  Ebonite  Rod 

f       „         Sheet „ 

n  German  Silver  Wire  

/i  Gutta-percha,  fine „ 

/i  India-rubber,  Para  fine      ..         ..         „ 
/   Iron  Pig  (Cleveland  Warrants)    . .    per  ton 
/      „    Wire,  galv,  No.  8,  P.O.  qual. 

^  Lead,  English  Pig „ 

jr  Mercury  per  bot. 

e  Mica  (in  original  cases)  small      . .    per  lb. 
e      „  ■■  „       medium . .        „ 

e      •.  t.  ..        large       . .         „ 

p  Phosphor  Bronze,  plain  castings.,        „ 
p  „  „  rolled  bars  and  rods         „ 

p  „  ,,  rolled  strip  &  sheet         ,, 

rf  Silicium  Bronze  Wire        ..         ..    per  lb, 
r  Steel,  Magnet,  in  bars        ..         ..         „ 
n  Tin,  Block  (English)  ..         ..   per  ton 

n    „      Wire,  Nos.  1  to  16      . .        . .    per  lb. 
p  White  Anti-friotlon  MetalB  ..  per  ton 


73d. 

£66 
£58 


£15 10s. 
£16 
£15 

3id. 


£90  to  £275 

lO^d, 

1/0^  to  l/OJ 

lUd. 

1/-4 

£103 

£10;l 

£103 

£74 

lO;-  inc. 

£146  10s, 

£90 

10/-  inc. 

11  ^a. 

\d,  inc. 

B/d 

3/. 

2/9 

12,6 

1/1  deu. 

1/OJ 

id.  dec. 

Nom. 

£30 

£24 

5/.  dec. 

£9  16s,  to  £10 

6/-  dec. 

3d.  to  3/- 

4/-  to  8/. 

10/-  to  20/-  4  up 

1/4  to  1/9 

2/1  to  2/6 

a/2  to  2/7 

l/3ij 

1/B 

£155 

£5  dec. 

3/6 

,, 

£65  to  £276 

a  G.  Boor  &  Oo. 
c  Thos,  Bolton  &  Bona,  Ltd, 
d  Frederick  Smith  &  Oo, 
e  P.  Wiggins  &  Sons, 
/  India-Rubber,  Gutta-Percba  and 
Telegraph  Works  Oo.,  Ltd 


Qaotatlona  suppUed  by— 

g  James  &  BbakeBpeaia. 

b  Edward  Till  &  Oo, 

/  Boiling  4  Lowe, 

/  Richard  Johnson  &  Nephew,  Ltd, 

a  P,  Ormiston  &  Song, 


r  W.  F,  Dennis  &  Oo, 


A.c.  Periodicity  in  Mills. — In  a  paper  before  a  recent 
meeting  of  the  American  Iron  and  Steel  Electrical  Bngineero, 
and  American  Institute  of  Electrical  Engineers,  Pittsburg, 
Mr.  B.  G.  Ijimme  (chief  engineer  uf  the  Westinghouse  iilec- 
tric  &  Manufacturing  Co.)  discussed  the  growing  tendency  to 
adopt  tiU-cycle  in  preference  to  '.^-cycle  power  in  connection 
with  the  electrical  operation  of  steel  mills.  He  pointed  out 
that  much  of  the  heavier  steel-mill  service  was  at  relatively 
low  speeds  with  direct-connected  motors,  on  the  basis  that 
large,  high-speed,  high-power  gears  would  not  be  satisfactory. 
However,  speeds,  frequencies,  and  the  economical  combina- 
tion of  poles  were  intimately  related.  High  speed  resulted  in 
lower  first  cost  of  a  machine,  but  low  speed  was  most  in 
demand  in  steel-mill  work.  In  the  development  of  induction 
motors  the  tendency  was  towards  higher  speeds,  and  60  cycles 
presented  material  advantages.  One  condition  which  now 
lent  itself  to  the  use  of  60  cycles  in  steel  mills  had  been  the 
increased  use  of  gearing,  thus  allowing  highor-speed  motors. 
For  many  kinds  of  service,  gearing  was  now  used  where  direct 
connection,  a  few  years  ago,  was  considered  to  be  the  only 
method.  In  consequence,  the  speeds  of  the  motors  used  in 
steel-mill  work  would  in  future  average  much  higher  than 
iu  earlier  practice. — Iron  and  Coal  Trades  Review. 

Gas  V.  Electricity. — ATrrroDE  ok  Glasgow  Assessors.— .A 

icmark  by  the  City  Assessor  at  a  Glasgow  Valuation  Court, 
last  week,  that  he  is  prepared  to  a.ssess  houses  lit  by  gas  at 
5  per  cent.  le.ss  than  those  lit  by  electricity  is  being  much 
discussed.  A  householder,  writing  in  the  Glasgow  Herald, 
says  it  would  be  interesting  to  have  the  assessor's  reason  for 
this  attitude,  and  goes  on  to  say  :  "  The  Corporation  advocate 
the  use  of  electricity  on  health  grounds.  They  say  there  are 
no  fumes,  dust,  dirt,  or  vitiation  of  atmosphere.  Now  the 
assessor's  proposal  is  a  distinct  discouragement  to  those  in- 
tending to  substitute  electricity  for  gas.  The  writer  had 
intended  doing  so,  but  the  asses.sor's  pronouncement  counsels 
caution.  I  have  no  doubt  many  others  are  of  like  mind,  and, 
aa  a  consequence,  men  ^ho  would  be  employed  installing 
electricity  are  idle." 


Tol.89.    No.  2,287,  September  I'.i,  1921]    THE     ELECTEICAL     EEVIEW. 


417 


THE     BRITISH     ASSOCIATION.— III. 


Um  Satunliiy  ami  .Suiiclay,  Sejjtember  10th  ami  11th,  ex- 
cursions and  church  services  were  arranged.  The  coacli 
proprietors  put  on  extra  services,  but  tne  cold  and  wet 
weather  deterred  many,  and  most  of  the  special  excur- 
sions were  poorly  patronised. 

In  spite  of  great  sectional  activity  on  Monday  morn- 
ing, tuere  was  not  a  great  deal  of  matter  ut  direct 
electrical  interest,  although  there  were  several  allied 
iubjects  which  may  be  mentioned. 

Section  A  (Mathematical  and  Physical  Science)  had  » 
short  paper  by  Prof.  C.  U.  barkla,  i<'.K.S.,  on  "  I'he 
tinergy  of  X-radiation. ' '  This  was  necessarily  largely 
of  a  mathematical  and  diagrammatic  nature.  i'he 
quantitative  study  of  the  energy  transformations  occur- 
ring wiieu  X-radiation  passes  tlirough  matter  is  of  Hrst 
importance  in  any  consideration  of  rival  theories  of 
radiation,  and  it  is  of  the  greatest  interest  to  summarise 
our  knowledge  of  these  measurements  and  study  their 
significance.  This  Prof,  liarkla  endeavoured  to  ao. 
He  pointed  out  that  processes  of  radiation  and  absorp- 
tion may  be,  and  are,  continuous  and  without  limiting 
condition.  They  are  governed  by  chemical  laws.  But 
radiation  also  takes  place  from  atoms  under  certain 
critical  conditions,  possibly  from  atoms  in  an  abnormal 
or,  at  any  rate,  exceptional,  state.  Definite  changes 
then  occur,  and  a  definite  amount  of  energy  is  thereby 
liberated— a  quantum.  The  corresponding  absorption 
is  not  then  a  direct  eSect  on  electrons  in  a  field,  but  ig 
an  atomic  phenomenon.  We  shall,  however,  said  Prof. 
Barkla,  have  to  learn  much  more  of  the  atom  before 
we  can  picture  the  process. 

In  Section  C  (Geology)  a  lively  and  practical  discui- 
sion  took  place  concerning  the  search  for  oil  in  Scotland, 
a  subject  not  without  some  interest  to  power  producers. 
It  seems,  however,  that  the  hopes  of  a  home  oil  industry 
have  to  all  intents  and  purposes  vanished.  Section  C 
also  discussed  with  Section  G  the  proposal  to  build  a 
mid-Scotland  canal,  but  here  also  the  "  noes  "  were 
prominent.  Section  F  (Economics)  continued  its 
discussion  of  economic  and  industrial  questions.  Par- 
ticular attention  may  be  called  to  a  paper  by  Dr.  Mary 
T.  Rankin.  It  contained  a  review  oi  the  legislation 
regarding  so-called  compulsory  arbitration,  which  most 
of  those  engaged  in  business  know  all  about,  and  put 
forward  one  or  two  more  or  less  Utopian  ideas  which 
were  severely,  not  to  say  rudely,  hiuidled  in  the  discus- 
sion. 

Tuesday,  September  13th,  was  the  day  of  electrical 
interest  in  Section  G,  four  papers  being  presented,  which 
will  be  given  in  abstract  later.  L'nturtunately,  Mr. 
Sydney  B.  Donkin  was  prevented  by  illness  from  read- 
ing his  paper  on  the  new  electricity  supply  station  of  the 
Edinburgh  Corporation  for  supply  in  bulk  to  the  city 
and  to  the  Lothians,  and  it  was  taken  as  read  in  his 
absence.  Dr.  S.  P.  Smith's  paper,  compiled  from  notei 
supplied  by  no  fewer  than  21  firms,  followed,  after 
which  came  Mr.  John  Scott-Taggart's  paper  describing 
two  new  negative  resistance  devices  for  use  in  wireless 
telegraphy.  On  neither  of  these  three  papers  was  there 
any  discussion,  and  we  got  to  Dr.  T.  F.  Wall's  paper 
on  "  The  Long-distance  Transmission  of  Electrical 
Energy  Generated  by  Means  of  Tidal  Power,"  which 
dealt  with  another  aspect  of  the  much  discussed  and 
now,  temporarily,  at  any  rate,  abandoned  Severn  scheme 
of  the  Ministry  of  Transport.  The  Report  of  the  Com- 
mittee on  Complex  Stresses  was  submitted,  and  in  tlie 
afternoon  there  was  a  visit  to  Rosyth.  During  the 
reading  of  Mr.  Scott-Taggart's  paper  messages  were 
received  from  the  Eiffel  Tower  and  the  Admiralty  station 
at  Aberdeen,  but  there  was  a  good  deal  of  interferenc* 
by  local  stations. 


There  is  not  much  calling  for  reference  in  the  other 
Sections.  A  great  gathering  assembled  for  a  joint  dis- 
cussion by  Sections  A,  C,  D,  and  K,  on  the  age  oi  the 
earth. 

In  Section  B  (Chemistry),  Dr.  J.  S.  Owens  gave  • 
further  account  of  the  experiments  he  is  carrying  out 
for  the  Advisory  Committee  on  Atmospheric  Pollution, 
all  of  which  tend  to  show  the  need  for  restricting  in 
some  way  the  use  of  raw  coal  in  factories  and  for 
domestic  purposes.  Dr.  Owens  measured  the  dust  in  tht 
air  of  Edinburgh  during  the  meeting,  and  found  it 
more  unclean  than  in  London,  a  fact  which  was  given 
due  prominence  in  the  local  papers. 

The  Fuel  Economy  Committee  of  the  B.A.  is  attached 
to  Section  B,  but  this  year  no  report  was  actually  sub- 
mitted. As  a  matter  of  fact,  a  short  one  is  in  existence 
which  relates  that  no  work  has  been  done  during  the 
past  year  owing  to  the  disturbed  industrial  conditions 
and  the  unfortunate  illness  of  the  chairman  (Prof. 
W.  A.  Bone).  The  Committee  asks  for  reappointment 
to  complete  the  programme  laid  down  in  its  third  report, 
and  indicates  its  intention  to  bring  oil  within  the  ambit 
of  its  future  deliberations. 

In  Section  F  (Economics)  a  paper  on  Trusts  was  read 
by  Prof.  D.  H.  Macgregor,  to  which  we  may  have  occa- 
sion to  refer  later.  It  reviewed  the  development  ot  the 
Trust  in  relation  to  large  and  small  businesses,  and  dis- 
cussed the  criterion  of  fair  competition. 

Section  I  (Physiology)  had  a  discussion  on  the  Physio- 
logy of  Heavy  Muscular  Work,  which  kept  rather  too 
much  to  the  purely  physiological  side,  although  it 
brought  out  many  interesting  points. 

The  only  Section  of  interest  to  our  readers  that  met 
on  Wednesday  was  G  (Engineering),  when  papers  on  air 
lift  pumps  were  read  by  Dr.  J.  S.  Owens;  "Modern 
High-speed  Centrifugal  Pumps,"  by  Dr.  S.  F.  Barclay 
(of  Mather  &  Piatt);  and  "  Iron  Bacteria  in  Relation 
to  the  Incrustations  of  Pipes,"  by  Dr.   David  Ellis. 

During  the  discussion  on  Dr.  Barclay's  paper  on 
centrifugal  pumps.  Prof.  F.  C.  Lea  expressed  his  anxiety 
to  ascertain  whether  electrically-driven  centrifugal 
pumps  were  ultimately  more  economical  than  steam- 
driven  reciprocating  pumps.  The  author  had  stated 
that  a  set  of  reciprocating  pumps  would  cost  about  five 
times  as  much  to  install  as  an  electrically-driven  cen- 
trifugal set,  with  which  he  agreed,  but  he  was  not  so 
sure  that  a  centrifugal  set  would  prove  to  be  cheaper  in 
the  long  run,  say,  for  a  year's  working,  having  regard 
to  the  present  cost  of  electrical  energy  for  .power  pur- 
poses. The  author,  however,  in  his  reply,  pointed  to  the 
additional  advantages  of  the  centrifugal  set,  viz.,  the 
smaller  space  required,  and  the  fact  that  there  was  no 
expenditure  on  boilers.  Again,  if  a  user  could  be  con- 
vinced ot  a  saving  of  something  like  £10,000  in  capital 
expenditure,  it  would  influence  him  to  a  very  great 
extent;  the  advantages  attaching  to  automatic  starting 
were  also  of  great  value.  The  morning's  proceedings 
were  rather  rushed,  there  being,  in  addition  to  the 
papers  on  the  programme,  t\yo  others  contributed  by 
Prof.  Timoshensko,  of  Zagreb,  Jugo-Slavia,  on  dynamic 
and  static  stresses  in  steel  rails,  and  the  vibration  set 
up  on  a  bridge  by  the  force  of  insufficiently  balanced 
wheels  passing  over  it,  which  were  briefly  explained  by 
Major  Southwell;  and  another  by  Mr.  J.  D.  Watson, 
of  Birmingham,  on  the  use  of  sewage  gas  for  power 
purposes.  Consequently,  not  very  much  time  was  avail- 
able for  discussions,  which  were  reduced  almost  to  mere 
questions  and  answers. 

On  the  motion  of  Prof.  Howe,  the  Recorder  o.  the 
Section,  a  vote  of  thanks  was  accorded  Prof.  Gibson  for 
his  services  in  the  chair  throughout  the  whole  meeting. 

The  meeting  in  1922  will  be  in  Hull,  in  1923  in 
Liverpool,  and  in  response  to  a  request  from  the 
General  Committees,  the  Sectional  Committees  have  been 
considering  an  invitation  from  Toronto  for  1924.  and 
passing  resolutions  in  favour  of  accepting  it. 
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The  Utilisation  of  Tidal  Power  with  Special  Reference  to 
the  Severn  Estuary. 

By  Prof.  F.  C.  Lea,  D.Sc.  M.Inst.C.E.,  M.Inst.M.E. 
{Abstraci.) 
Section  G. — Engineering. 
The  range  of  tides  of  the  River  Severn  is  very  much  higher 
than  in  any  other  estuarj-  round  the  coiist  of  Great  Britain, 
and  it  would  appear  therefore,  with  the  other  conditions 
being  at  all  equal,  that  it  would  be  particularly  suitable  as  a 
source  of  power  production.  In  the  neighbourhood  of  the 
junction  of  the  Wye  and  the  Severn,  the  rise  of  the  spring 
tides  is  at  times  about  oO  ft.  If  such  a  rise  could  be  depeudcd 
upon  day  by  day  throughout  the  year,  the  amount  of  power 
available  would  be  very  large  indeed,  and  there  is  every 
probabihty  that  it  could  be  used  ejouoniically.  The  ijcap 
tides,  however,  may  be  as  low  as  lb  ft.  The  problem  is 
furthermore  complicated  by  the  tact  that  during  any  moutu 
there  are  two  mmuuuiu  values  ol  the  neap  tides  and  iwo 
maximum  values  ol  tue  spring  tides.  However,  the  iimea 
ot  high  and  low  tides  are  continuously  changing  from  day  lo 
day.  if  a  number  of  industries  could  be  estaulished  in  the 
immediate  neighbourhood,  the  hours  of  working  of  which 
could  be  adapted  to  the  tides,  the  problem  again  would  be 
very  much  simplihed,  but  that  is  an  ideal  condition.  The 
storing  of  power  hydraulically  means  a  large  expenditure  on 
civil  engmeermg  works  and  also  on  hydraulic  plant.  Tur- 
bines would  be  required  in  the  barrage  to  generate  power  at 
times  controlled  by  the  tides.  This  would  have  to  be  used, 
partly  to  supply  the  demand  and  partly  to  drive  electrically- 
driven  pumps  for  raising  the  water  to  a  suitable  storage( 
reservoir,  it  might  be  quite  possible  to  make  centrifugal 
pumps  to  raise  the  water  to  the  impounding  reservoir  rever- 
sible so  that  they  could  be  utilised  as  turbines  when  necessary. 
To  convert  the  energy  of  water  in  the  reservoir  to  electrical 
energy  we  may  assume  for  pipe  line  and  turbine  an  etiiciency 
of  75  per  cent.,  and  for  the  dynamo  an  efliciency  of  Uo  per 
cent. ;  and  it  is  probable  that  this  would  again  have  to 
be  transformed  to  a  higher  potential  for  distribution,  so 
that  the  etticiency  from  turbine  horse-power  at  the  barrage  to 
distributing  station  would  probably  be  much  less  than  45  per 
cent,  and  might  well  be  as  low  as  40  per  cent.  Assuming  a 
mean  efficiency  for  the  turbines  at  the  barrage  of  80  pec 
cent.,  which  is  probably  high,  the  available  horse-power  at 
the  distributing  station,  if  all  power  had  to  pass  through  the 
reservoir,  would  probably  be  ot  the  order  of  from  3'i  per  cent. 
to  38  per  cent,  of  the  available  tidal  power. 

Tlie  final  answer  to  the  question  whether  it  is  worth 
while  installing  reversible  turbines  will  have  to  be  made' 
when  it  is  shown  that  such  a  turbine  can  be  economical  as  a 
turbine  and  as  a  pump,  and  when  the  capacity  of  the  station 
has  been  fixed.  How  far  it  will  pay  to  incur  expense  in 
connection  with  high-level  reservoirs  for  storage,  and  what 
their  capacity  should  be,  can  clearly  only  be  determined  on 
reference  to  the  probable  cost  of  all  other  works.  For  ex- 
ample, suppose  the  cost  of  the  barrage  is  .£10,000,000,  the 
total  cost  of  the  machinery  to  give  an  output  of  300,000  h.p. 
is  £18,000,000,  and  the  cost  of  the  reservoir  £5,000,000,  then 
if  by  doubling  or  even  trebling  the  cost  of  the  reservoir  ihe 
power  can  be  increased  by,  say,  50  per  cent.,  the  cost  of  the 
energy  per  unit  will  have  been  considerably  reduced. 

Instead  of  making  a  high-level  reservoir  it  might  be  pos- 
sible to  enclose  part  of  the  basin  by  suitable  dams,  and  thus 
to  have  a  number  of  basins  in  which  the  water  could  be  main- 
tained at  levels  which  could  be  arranged  to  give  a  more 
continuous  constant  supply  than  one  basin  can  give  on  any 
day,  but  it  is  very  doubtful  indeed  if  such  a  scheme  could 
utilise  anything  like  the  same  proportion  of  the  available 
energy  as  the  high-level  reservoir  scheme,  and  it  is  possible 
that  the  capital  co.st  per  annual  unit  of  power  would  be  rnuch 
greater.  It  is  possible  to  utili.se  both  the  falling  and  rising 
tide  to  produce  power,  but  it  is  very  doubtful  indeed  if  any- 
thing would  be  gained  by  this  at  the  Severn.  Turbines  could 
be  arranged  in  the  barrage  whereby  both  the  falling  and  the 
rising  tide  could  be  utilised  without  reversing  the  turbines,  or 
uped.  if  desired,   for  the   falling  tide  only. 

Assuming  the  turbines  to  be  producing  power  only  when 
the  tide  is  falling,  to  arrive  at  an  estimate  of  the  energy  avail- 
able in  kilowatt  hours  (or  horse-power  hours)  per  day,  it  is 
necessary  to  know  the  range  of  tide  for  each  day  and  the> 
quantity  of  water  to  be  taken  from  the  up-stream  basin,  and 
it  is  in  addition  necessary  to  fix  the  mean  head  under  which 
the  turbines  work. 

It  is  clear  that  if  there  is  to  be  anything  like  a  constant 
output  from  the  scheme,  or  if  power  is  to  be  obtained  when  the 
tide  is  not  ninninc,  a  storage  system  of  some  kind  is  very 
necessary.  Suppose  a  mean  of  250.000  h.p.  is  obtained  from 
the  barrage  at  neap  tide  for  nine  hours  per  day,  say,  from 
3,.30  a.m.  to  8,  and  from  3.45  p.m.  to  9.15  at  night.  If  the 
ordinary  demand  hnurs  are  supposed  to  be  betvif'n  8  a.m. 
and  6  p.m.,  then  on  tbiR  day  about  00  per  cent,  of  the  energy 
will  have  to  be  obtained  from  the  high-level  reservoir.  This 
can,  of  course,  be  easily  stored  on  those  days  when  the  bar- 
rage turbines  are  giving  more  than  200,000  h.p.,  and,   pro- 


vided .sufficient  pumping  plant  is  installed,  the  turbines  in 
the  barrage  that  wiu  give  about  drJ,,OW  h.p.  at  neap  tides, 
will  give  the  necessary  power  to  drive  the  pumps. 

if  suitable  storage  could  be  provided,  there  should  be  avail- 
able, assummg  lor  the  whole  sNsteni  an  average  ol  do  per  cent, 
efficiency,  a  mean  output  of  not  less  than  OUU,OUO  n.p.  for  a 
iU-hour  working  day.  This  capacity  will  have  to  be  mucU 
greater  than  that  which  ensures  a  daily  supply  corresponumg 
to  the  neap  tide  supply,  in  connection  witn  this  it  sUouiu 
be  clearly  recoguised  tnat  when  power  Uas  to  reach  the  uis- 
tributmg  station  by  means  ot  the  service  reservoir,  the  ettici- 
ency is  less  tbau  45  per  cent.,  and  tUe  more  the  mean  load 
exceeds  the  neap  tide  output  the  less  tUe.  overall  efficiency. 
Again,  it  should  not  be  overlooked  that  the  barrage  turbines 
can  only  produce  power  at  the  will  of  the  tides,  and  thus  at 
those  times  ot  the  day  vyhen  the  load  is  heaviest  the  barrage 
turbines  may  not  be  at  work. 

The  number  of  turbines  required,  if  working  on  a  half-tide 
system,  would  be  from  (500  to  900,  depending  upon  the  horse- 
power of  tui'oine,  e.g.,  turbines  of  10  ft.  and  i.j  ft.  diameter, 
respectively,  have  horse-powers,  at  i7.8  ft.  head,  of  '.^.400  and 
3.000  respectively,  if,  however,  we  work  on  the  system  ol  a 
range  from  6.5  it.  head  to  6.5  ft.  head  and  a  fall  of  hall  a 
tide,  the  number  of  turbines  will  be  only  from  400  to  600, 
depending  upon  the  size  of  the  turbine  determined  upon. 

-•it  neap  tides,  the  total  power  available  is  37'2,UC)0  h.p.  for 
nine  hours  per  day.  The  mean  head  is  9.3  ft.,  or  at  neap 
tides,  481,600  h.p.  could  be  produced  for  nix  hours  per  day 
on  the  half-tide  system. 

If  for  a  mean  head  of  9.3  ft.,  each  turbine  had  a  horse-power 
of  say,  1,000,  then  the  number  of  turbines  required  would  be 
372,000/1,000=37-2. 

In  the  half-tide  system  the  number  of  turbines  to  give 
481.600  h.p.  at  8  ft.  head  would  be  much  greater.  So  that 
from  this  point  of  view  it  will  be  better  to  work  on  the  van- 
able  head  system. 

The  type  of  turbine  to  be  used  at  the  barrage  must  almost 
essentially  be  the  modified  Francis  turbine,  known  as  the 
mixed-tiow  turbine.  The  guide  blades  for  these  can  be  made 
fi.xed  or  movable.  If  the  guide  blades  are  fixed  and  the 
speed  varied,  the  efficiency  can  probably  be  kept  more  con- 
stant. 

'Ihe  use  of  reaction  turbines  working  under  a  head  of  500 
ft.  or  OliO  ft.  has  not  been  yet  developed,  but  it  should  be 
possible.  For  startuig  up  the  pumps,  it  may  be  desirable  to 
be  able  to  run  the  motors  beyond  the  steady  speed,  and  for 
this  reason  direct-current  motors,  may  have  a  distinct  advan- 
tage. 

Finally,  it  would  appear  from  the.se  preliminary  calcula- 
tions, that  it  should  be  easily  possible  to  depend  upon  a 
minimum  mean  output  per  day  at  the  barrage  of  2.5  X  10° 
h.p.  hours,  without  any  high-level  reservoir,  but  the  horse- 
power would  vary  with  the  variation  of  the  tide.  If  this 
could  be  used  at  its  time  of  generation,  there  would  be 
no  necessity  for  an  auxiliary  reservoir,  but  it  might  be  neces- 
sary to  have  expensive  electrical  plant  in  order  to  keep  a 
constant  potential  on  the  distributing  line.  The  onl;:  hope 
of  using  the  power  economically  as  produced  would  be  at 
special  chemical  a"-!  metallurgical  works  where  the  ihifts 
might  perhaps  be  adapted  to  tlie  vagaries  of  the  tide.  This 
does  not  appear  to  be  a  vprv  likpJv  possibility. 


The  Long-distance  Transmission  ot  Electrical  Energy 
Generated  by  Means  of  Tidal  Power. 

Section  G. — Engineering . 

On  September  13th.  Dr.  Wall's  paper,  abstracted  in  our  last 
issue,  was  read,  and  in  the  course  of  the  discussion  Prof.  Cj. 
W.  0.  Howe  (Recorder  of  the  Section)  said  that  a  great  deal 
of  attention  had  been  devoted  to  the  quarter-wave  system  of 
working  during  the  la.st  year  or  two,  especially  in  France. 
Our  knowledge  of  the  transmission  of  electro-magnetic  waves 
along  cables  was  largely  due  to  the  work  of  Prof.  A.  E. 
Kennelly.  of  Harvard  University,  whom  he  asked  to  take  part 
in  the  discussion. 

Prof.  A.  E.  Kknneu.y,  after  complimenting  Dr.  Wall  on  iiis 
paper,  said  they  should  be  careful  to  avoid  giving  voice  to 
criticisms  of  a  plan  of  the  kind  dealt  with  on  account  of  its 
great  novelty,  because  objections  and  difficulties  were  euro 
to  ari.se  in  their  minds,  in  view  of  the  experience  with  the  ordi- 
nary low-frequency  transmissions  which  they  were  accustomed 
to.  It  was  by  means  of  novelties  that  they  were  making  pro- 
gress, and  it  seemed  to  him  that  if  one  did  no  more  than 
study  what  might  occur  on  such  a  systoin,  one  was  bound 
to  go  on  learning.  This  was  the  first  serious  proposal  that 
he  remembered  having  seen  of  power  transmission  on  a  con- 
siderable scale  over  fairly  long  lines  at  a  telephonic  frequency, 
a  frequency  which  would  be  ordinarily  looked  upon  as  a  higher 
harmonic  of  the  working  frequency.  Proposals  had  been  made 
to  operate  at  half-wave  frequency,  but  not  to  adjust  to  a 
quarter-wave  frequency,  so  far  as  he  knew;  that  had  been 
looked  upon  aa  a  bugbear,  something  to  be  dreaded  rather 
than  welcomed  and  entertained.    It  seemed  to  him  that  th* 
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method  could  be  studied  effectively  in  the  laboratory,  before 
attempting  any  serious  expecditure,  by  meiiDo  ot  artiticial  elec- 
tric lines.  This  would  be  relatively  inexpensive.  He  hoped 
the  matter  would  be  carried  further,  with  a  view  to  deter- 
mining the  possibilities  ot  such  a  method  as  that  indicated 
in  the  paper. 

Prof.  i''.  O.  Lea  referred  to  the  author's  remark  that  it  was 
recognised  that  for  total  power  production  the  machines  muni 
of  necessity  run  at  rather  low  speeds  in  such  a  scheme  as 
might  be  carried  out  on  the  Severn.  I  here  were  considerable 
limits  to  the  power  of  the  machines,  and.  therefore,  in  con- 
templating the  production  ot  a  very  large  number  ol  units 
of  power,  aud  considering  that  thes<;  machmes  had  to  run  at 
low  speeds,  he  asked  the  author  whether  he  still  thought  there 
would  be  an  mhereut  dilhculty  in  that. 

Prof.  v.  G.  Bailv  said  that  one  could  not  help  feeling  that 
this  might  not  be  the  right  application  for  Dr.  Wall's  very 
ingcniou.s  idea,  but  it  was  very  desu-able  that  everybody  should 
put  forward  ideas  for  hydro-electnc  stations  with  variable 
frequency  and  variable  supply,  so  that  out  of  the  mass  of 
the  proposals  it  might  be  possible  lor  engineers  to  agree  to 
some  acceptable  proposal. 

Dr.  Wall,  replying  to  Prof.  Lea,  agreed  that  there  would 
still  be  a  large  number  of  machines,  but  bis  proposal  was  to 
do  away  with  half  of  the  machines  proposed  by  the  Ministry  of 
Transport.  A  system  of  generating  aud  distributing  d.c.  en- 
tirely had  been  suggested  as  an  alternative,  but  there  again 
the  expense  would  be  a  drawback,  and  it  wag  not  considered 
advisable. 


Notes  on  the  New  Electricity  Supply  Station  of  the 
Edinburgh  Coiporuiiou. 

Bv  S.  B.  DoNKiN.  (Abstract.) 
Section  G. — Engineering. 
Immhuiatelv  prior  to  the  war  it  was  found  that  the  limits  of 
distribution  direct  from  the  existing  generating  stations  of 
the  Edinburgh  Corporation  had  been  practically  reached,  it 
was,  tberctore,  ecuuomically  desu'able  lor  any  new  plant,  or 
new  geueratinj;  station,  to  produce  b.p..  b-phase  a.c.  wuich 
could  be  distributed  by  means  of  less  costly  feeders  to  various 
sub-stations  in  the  supply  ai'ea.  Ihe  Corporation  decided  that 
a  new  site  should  ue  acquired,  and  a  station  erected  at 
Portobello.  'ihe  VVestbank  site  seciirt'd  was  only  'Aj  ft.  aoove 
the  sea  level,  aud  there  was  sumcieut  space  lor  a  station 
haviug  an  ultimate  capacity  of  lUu.UUU  kVv . 

Un  June  iiUth,  I'JiU,  the  Board  of  IVade  allowed  the  work 
of  the  I'ortobello  station  to  be  proceeded  with,  'ihree  iU,Uob- 
k'v\  iiubo-ailernalor  sets  were  lo  be  lustalled  with  requisite 
Uoiler  plant,  &c.  Koughly  speakmg,  tue  area  to  be  supplied 
by  the  station  is  bouuaed  by  i_,imitugow  ana  Bathgate  on  iha 
west;  by  Isortli  XJerwick  or  Duubar  on  the  easi;  aud  uy 
Penicuik  aud  (Joreuridge  on  the  south. 

A  site  was  acquired  large  enough  to  accommodate  sidings 
sullicient  to  satLsiy  the  requiremenis  or  tue  raiiv^ay  company, 
and  to  enable'the  (Jorporaiion  to  have  room  to  erect  gas-pro- 
duciug  aud  by-product  recovery  plant  suould  the  raising  of 
steam  from  coal  by  such  a  process  prove  at  any  time  in  the 
future  to  00  economically  sound,  it  was  further  acquired 
so  as  to  enable  parts  of  the  clay  pit  on  the  site  to  be  hlled  up 
by  ash  reluse  from  the  power  house  when  it  was  m  operation. 

The  author  exhibited  lantern  slides  showing  the  general 
ai-rangement  of  the  power  station,  together  with  the  sulings. 
aud  with  the  sea  work  for  condeusiug  water,  also  the  coalmg 
scheme,  aud  ash  duct.  Coal  will  be  brought  ou  to  the  sidings 
proviiled  on  the  clay  pit  site,  and  the  trucks  will  be  emptied 
by  means  of  a  rotary  tippler  luto  a  hopper  below  ground 
level,  'ihis  hopper  will  leed  a  belt  conveyor  running  in  a 
tunnel  from  the  clay  pit  site  to  the  power-house  site.  On 
the  power-hoiiso  site  this  conveyor  will  discbarge  the  coal  on 
to  another  belt  conveyor,  which  in  turn  will  discharge  it  into 
hoppers  feeding  gravity  bucket  conveyors,  which  will  carry 
the  coal  into  the  bunkers  over  each  boiler  house.  The  belt 
conveyor  from  the  cluy  jjit  .site  will  be  able  also  to  tip  the 
coal  into  a  sloi'e  ou  the  site,  from  which  a  travelling  jib  crane 
will  grab  it  and  distribute  aud  store  it  over  the  power-house 
site.  This  jib  craue  will  also  collect  the  coal  from  the  site 
and  discharge  it  into  the  hoppers  feeding  the  gravity  bucket 
conveyors.  The  coaling  plant  is  being  provided  by  the  Mitchell 
Conveyor  &  Tran.sporter  Co.  and,  by  Messrs.  tVaser  aud 
Chalmers.  The  boilers  are  ot  the  Stirling  Boiler  Co.'s  tridrum 
type  with  superposed  steel  tube  economisers.  Three  types  of 
Stokers  will  be  adopted  :  the  Babcock  &  Wilcox  chain  grate, 
the  Erith  liilcy  grate,  and  the  Underfeed  Stoker  Co.'s  self- 
contained  travelling  grate,  all  htted  with  forced  and  induced 
diauglit  fans  driven  by  motors.  The  steam  pressure  will  be 
80U  lb.  per  sq.  in.,  and  the  total  temperature  will  be  700  deg. 
F.  Six  boilers  are  being  provided  at  present,  two  being  able 
to  provide  sufficient  steam  for  one  iU,UUO-kW  turbo-alternator. 
One  short  steel  chimney  is  provided  for  every  two  boilers,  and 
each  chiiuney  is  designed  with  a  dust  catching  device  at  its 
base.  This  has  been  found  necessary  with  induced  draught 
when  the  poorer  classes  of  coal  are  used.  The  turbo-alternatora 
are  of  Messrs.  Brown,  Boveri  &  Co.'s  manufacture,  and  the 
condensing  plant  is  made  by  Messrs.  W.  H.  Allen,  Sons  and 
Co.  As  already  mentioned,  there  will  be  three  sets,  each  of 
10,000  kW  normal  output,  but  each  having  a  maximum  con- 


tinuous rating  of  14,700  kVA.  A  70-ton  travelling  crane  will 
be  provided  in  the  turbine  house,  made  by  Messrs.  Marshall, 
Fleming  &  Co.,  and  the  b.p.  switchgear  is  being  provided  by 
the  British  Thomson-Houston  Co.  The  whole  of  the  steel- 
work for  the  buildings  has  lieen  carried  out  by  Messrs.  Ked- 
path.  Brown  &  Co..  of  Edinburgh,  and  the  building  super- 
structure by  Messrs.  J.  .Xngus  &  Co.  The  plant  for  the  station, 
which  is  at  present. on  order,  is  such  that  at  normal  fun  load 
the  overall  thermal  efficiency  of  the  station  should  be  21.0 
per  cent.,  the  cxiai  con.sumption  being  equal  to  an  expenditure 
of  ltj,3UU  B.th.u.  per  kWh.  The  system  of  boiler  house  control 
is  based  initially  on  the  scheme  devised  by  Mr.  Myers,  of 
Sheffield.  'The  proposals  are  somewhat  novel,  and  are.  there- 
fore, referred  to  in  detail.  The  instruments  necessary  for 
the  general  control  of  a  boiler  house  have  been  divided  into 
two  mam  groups — the  recording  instruments  and  the  indicat- 
ing instruments.  Tlie  former  are  placed  in  a,  specially-built 
cabin  (one  cabin  for  every  two  boilers),  and  the  latter  collected 
wherever  possible  on  one  board,  and  placed  in  a  convenient 
position  in  front  of  each  pair  of  boilers.  The  .set  of  recording 
instruments  for  each  boiler  will  be  situated  on  one  wall  of 
the  cabin  nearest  the  boiler  to  which  they  belong.  The  fol- 
lowing instruments  are  proposed  for  each  boiler  :  Indicators. — 
Steam  flow  meter  indicator;  feed-water  meter  indicator;  coal 
meter;  CO,  indicator;  draught  gauge  indicator  for  forced  and 
induced  draught;  steam  pressure  gauge;  steam  temperature  in- 
dicator; differential  draught  gauge  connection  above  and  below 
each  grate.  Recorders.— These  include  recorders  for  the  in- 
dicators and  recording  thermometers  in  economiser  inlet, 
economiser  outlet  on  water  side,  and  on  flue  gas  side. 

Generally  for  each  group  of  boilers  in  one  boiler  house  there 
will  be:  A  blow-down  recorder  with  chart;  a  densimeter  for 
the  blow  down ;  and  a  feed-water  recording  thermometer.  For 
every  group  of  two  boilers  feeding  one  turbine  there  will  also 
be  on  the  indicator  board  beside  the  two  boilers  a  k\V  meter 
to  indicate  the  load  on  the  turbine  fed  by  these  two  boilers. 
■The  coal  consumption  indicator  and  recorders  are  proposed  to 
be  of  the  type  introduced  by  the  I^ea  Recorder  Co.,  and  will 
measure  the  rate  of  flow  of  coal  passing  on  to  any  grate  in 
a  given  time  with  means  of  adjusting  the  ratio  of  weight  to 
volume  to  suit  any  type  of  coal  in  use.  It  is  proposed  to 
degas  the  condensate,  plus  the  make-up.  to  take  out  all  oxygen 
from  the  water  so  as  to  render  internal  corrosion  of  boilers 
or  economisers  improbable.  The  use  of  by-product  recovery 
plant  can  be  undertaken  without  much  alteration  to  the  boiler 
plant,  and  will  be  advised  whenever  it  is  profitable  to  under 
take  the  additional  expenditure. 

The  author  described  the  syst^rm  starting  from  the  sea  to 
the  pump  house  and  the  pipe  system  through  the  condensers 
and  back  to  the  sea.  Two  tunnels  will  be  normally  used  for 
suction  and  one  as  discharge;  one  of  the  two  suctions  can 
be  stopped  and  changed  over  to  act  as  a  discharge,  and  the 
pipe  previously  discharging  can  then  be  used  as  a  second 
suction.  There  will  be  grids  for  the  prevention  of  entry  of 
fish  or  seaweed;  these  will  be  washed  clean  by  reversal  of 
flow,  and  the  material  carried  back  to  the  .=ea.  ."V  duplicate 
system  of  tunnels  and  pipes  across  the  site  will  split  up  the 
system  as  much  as  possible  to  prevent  a  shut  down. 

Experience  in  the  past  on  the  banks  of  the  Thames  proved 
that  the  cost  of  the  tunnelling  scheme  was  less  than  the  cost 
of  laying  pipes  down  the  foreshore  into  the  water,  because  so 
much  of  the  system  had  to  be  carried  out  below  low-water 
level,  and  this  could  only  be  done  by  means  of  a  dam 
to  keep  the  water  back  while  the  work  of  construction  and 
laying  of  the  pipes  was  being  carried  out.  The  actual  cost 
of  the  tunnelling  work  now  under  construction  works  out  at 
i28  per  vard  run  of  the  tunnel,  excluding  the  cost  of  the 
shafts.  The  sea  work  shafts  and  tunnels  are  being  carried 
out  by  Messrs.  C  Brand  &  Son,  of  Glasgow,  and  Mr.  H.  H. 
Dalrymple  Hay  has  been  joint  engineer  with  Sir  .Alexander 
Kennedy  and  the  author,  in  connection  with  the  design  and 
construction  of  the  work. 


The  Element  of  Compulsory  Arhitration  in  Recent 
Industrial  Lejl^islation. 

Bv  Dr.  Mary  T.  Rankin,  (.-l/i.'strnft.) 
Section  F. — Economics. 
The  legislation  dealt  with  is  the  T'rade  Boards  Act,  1918. 
and  the  Industrial  Courts  Act,  1019.  Tlie.se  Ai'ts  were  passed 
for  the  purpose  of  giving  effect  to  cortnin  proposals  for  the 
reorganisation  of  industry  contained  in  the  Whitley  Reports, 
and  must  therefore  be  considered  from  this  point  of  view. 
The  Whitley  Reports,  while  profes.sedly  aiming  at  the  self- 
government  of  industry,  advocate  the  principle  that  State 
"  assistance  "  should  vary  inversely  with  the  degree  of 
organisation  in  each  industry  (cf.  second  Whitley  Report). 
The  Trade  Boards  Act,  1918,  was  the  method  adopted  for 
providing  this  "  assistance."  Tlie  Act  may  be  applied  to  any 
trade  or  part  of  a  trade  merely  at  the  discretion  of  the 
Minister  of  Labour.  State  regulation  may  thus  supersede  and 
must  conflict  with  the  principle  of  self-government.  Simi- 
larly, the  Industrial  Courts  Act,  like  the  Whitley  Report,  con- 
templates and  encourages  a  vast  increase  in  appeals  to  Gov- 
ernment arbitration  in  trade  disputes.  No  Act  of  eueh  a 
nature  can  retain  a  purely  voluntary  character. 
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THE     SHIPPING,     ENGINEERING,    AND     MACHINERY     EXHIBITION. 


(Continued  from  p.  371.) 


The  Ekcord  E^■OI^"EERI^■o  Co.,  Ltd.,  shows  four  models,  all 
built  in  accordance  with  its  standard  design.  Fig.  7  shows  a 
16-k\V  ship's  emergency  hghting  set,  consisting  of  a  "  Silent 
Record  "  paraffin  engine  coupled  to  a  16-kW  Sunderland 
Forge  Co.'s  dynamo.  The  engine  is  of  the  '2-crank  type  run- 
ning at  a  speed  of  650  r.p.m.  All  working  parts  are  fitted 
with  forced  lubrication,  and  the  cylmder  heads  are  removable, 
this  being  the  standard  practice  for  all  sizes  of  engines.  A 
2i-k\V  electric  lighting  set  is  shown  running  on  town  gas. 
These  sets  are  made  for  petrol,  paraffin,  town,  or  suction  gas, 
and  in  sizes  from  li  to  'i.50  b.h.p.  An  interesting  engine  fit- 
ment is  also  exhibited  by  this  company,  viz.,  the  S.A.  impulse 
starter  (fig.  8),  which  is  a  standard  fitment  to  any  magneto. 
It  is  easily  fitted,  and  does  not  ocupy  more  space  than  the 
ordinary    standard   magneto    coupling.     The   construction    is 


Fig.  7.— .\  16-kw  Silent  Record  Emeuoescy  Ship's  Lighting 
Set. 

simple,  and  once  the  engine  is  started  the  action  is  that  of 
an  ordinary  magneto  coupling.  Accumulators  are  not  required. 
The  principle  upon  which  the  mechanism  of  the  starter 
operates  is  as  follows  :  The  magneto  armature  is  temporarily 
arrested  by  the  action  of  pulling  the  pawl  into  engagement 
with  the  armature-plate  which  is  attached  to  the  armature 
spindle.  The  action  causes  the  spiral  spring  inside  the  starter 
to  be  wound  up  and  as  a  result  energy  is  stored  in  the  spring 
until  such  time  as  the  cam  on  the  cam  casing  disengages  the 
pawl  from  the  armature  plate.  As  soon  as  disengagement 
takes  place  the  energy  stored  in  the  spring  imparts  a  rapid 


Fig.  8.— The  S.A.  Impolse  Engink  Starter. 

impulse  to  the  magneto  armature,  equivalent  to  revolving 
the  armature  at  500  r.p.m. ;  this  produces  an  intense  spark 
in  the  cylinder  which  is  on  the  firing  stroke.  The  spiral 
spring  is  so  arranged  that  after  the  impulse  has  taken  place 
the  armature  plate  and  cam  casing  are  spring  locked,  thus 
forming  a  rigid  lock,  so  that  the  ordinary  timing  of  the  engine 
and  magneto  is  maintained  and  the  starting  device  then 
functions  purely  in  the  manner  of  an  ordinary  coupling.  The 
pawl-operating  mechai)i.=m  is  so  arranged  that  immediately 
the  engine  revolve.8  under  its  own  power,  the  pawl  is  thrown 
out  of  operation,  and  it?  design  is  such  that  the  starter  cannot 
come  into  operation  after  the  engine  is  running  due  to  the 
pawl  being  arranged  in  such  a  manner  that  it  comes  under 
the  magnetic  influence  of  the  magnets  of  the  magneto,  which 


keeps  it  in  position  until  such  time  as  it  is  operated  by  the 
puU-butbon. 

The  British  Thomson -FIouston  Co.,   Ltd.— Certain  items 
of  special  interest  to  the  shipping  and  kindred  engineering 
trades  have  been  selected  for  this  exhibit,  of  which  the  follow- 
ing   may    be     detailed ;   The   portable   master   controller  for 
cranes  enables  all  operations  of  the  crane  to  be  controlled  from 
the  deck  or  dockside  where  full  view  of  the  load  is  obtained 
during  all  stages  of  loading  or  discharging  cargo.    One  man 
only  is  required,  carrying  the  controller  by  means  of  straps 
over  his  shoulders  and  moving  to  the  most  suitable  position 
from  which  he  can  control  the  load.     The  controller  is  con- 
nected only   by  a  light  trailmg  cable  to  contactors  mounted 
on  a  panel   which  is  placed  in  a  convenient  position  in  the 
crane  cabin.    The  B.T.H.  electric  rivet  heater  has  been  de- 
signed to  overcome  the  waste  which  is  generally  recognised 
in    existing    methods    of    heating    rivets.      The  rivet  heater 
lonsists    primai-ily     of    a    portable    iron    framework     which 
supports  a   compact   air-cooled  transformer,    the   primary   of 
which  is  connected  through  a  six-tap  dium  controller  to  the 
a.c.   supply.     The  secondary  of  the  transformer  is  connected 
to   two  movable   copper  electrodes   which   can    be  raised   or 
lowered  by  means  of  foot  pedals  so  that  rivets  may   be  held 
between  these  electrodes  and  a  fixed  copper  block  extending 
below   the  two  electrodes.    ITie  rivets  are  heated  by   placing 
them  in  a  vertical  position   between  the  electrodes  and  the 
copper  block,  the  whole  of  the  current  passing  through   the 
rivets  in  parallel.     Six  heats,   from  "  low  "   to  "  high,"   can 
he  allowed  by  means  of  the  drum  controller  on  the  primary 
of  the  transformer,  to  allow  for  various  sizes  of  rivets  or  the 
rate  of  output   required.     There   is   no   danger   of    "  shock  " 
because  the  maximum  potential  across  the  electrodes  does  not 
exceed  5  volts.    Heated  rivets  can   be   produced  at  the  rate 
of  about  5-lb.    per  kWh.     Electric  motors   for  a.c.    and   d.c. 
circuits  are  represented  by  an  exhibit  of  one  of  each   type, 
both  specially  designed  for  marine  use.     Special  marine  type 
bearings  are  fitted,   each  with  two  oil  rings,   and   allowing  a 
movement   of   15  deg.    in   either  du'ection   from  the    vertical 
positions.     The  double  master  controller  for  use  with  cranes 
and  similar  machinery  controls  two  motors  at  the  same  time, 
allowing  both  travel  and  traverse  motions  to  be  controlled  by 
a  single  lever.     The  controller  consists  of  two  small  barrels 
combined  in   one  frame,  both    being   operated  by   the   same 
lever  through  universal  gear.     Another  interesting  exhibit  in 
control    gear  is    the    watertight  controller   rated    at    10   h.p.. 
200/550   volts,    and  has  five   points  forward  and    rever.se.     A 
pedal  switch  for  electrically-operated  capstans,   winches,  &c., 
allows   the   operator   to  have    both    hands  free.     The    pedal 
plunger   passes  through    a   w-atertight  gland,    and    when   the 
switch  is  assembled  on  the  capstan  pit  cover  it  is  impervious 
to  rain  and  sea  water.     When  out  of  service,  the  plunger  can 
be   disengaged  from   the   operating  mechanism '  and    dropped 
flush  with  the  surface  of  the  switch.    ^Vhen  in  this  position 
the  pedal   can   be   locked  by   inserting   a  key   in   the  top  of 
the     plunger,     thus    protecting   the    apparatus   from   misuse. 
Flow  meters  for  steam,  gas,  air.   water,  or  oil,   demonstrate 
the    waste-checking   value    of    these    simple    instruments.     .V 
portable  wireless  receiver  show'n  is  a  complete  unit,  weighing 
only  '20  lb.,  in  a  case  measuring  13  by  14  by  5  in.,  and  it  does 
not  require   an  external   aerial  or  other  wires.    All   that   is 
necessary   with    this   instrument    is-  to   stand    the  box  on  j, 
pivot  on  the  detachable  cover,  connect  the  telephones,  ana  by 
simple  adiu.stment    "  tune  "   the  apparatus  to  the   vibration.s 
of    the  passing    wave.     The   signals  are   sufficiently  loud    to 
enable  messages   to    be  taken    from    stations  in  France  and 
Germany,  and   the  direction  of  origin  of  the  signals  is  indi- 
cated by  the  instrument. 

Messrs.  Pooley  &  Austin. — Tn  addition  to  a  range  of  stan- 
dard a.c.  and  d.c.  motors,  the  firm  shows  several  interestnv! 
novelties.  One  of  these  takes  the  form  of  a  semi-portable 
ihain-driven  blower  suitable  for  removing  dust,  etc.,  from 
the  inside  of  motors,  dynamos,  switchgear,  and  other  similar 
apparatus,  or  for  use  with  a  portable  forge  or  l)razing  hearth. 
The  motor  is  mounted  directly  above  the  compressor,  the  floor 
space  occupied  being  no  more  than  that  taken  by  the  com- 
pressor alone,  and  the  set  can  be  easily  carried  about  by  one 
man.  In  a  Wilson-Wolf  fractional  horse-power  motor  is  in- 
coriKjrated  a  reduction  gear  with  a  ratio  of  28-1,  the  second 
motion  shaft  being  in  line  with  the  ainiature  shaft  and  revolv- 
ing in  the  same  direction,  the  reduclion  gear  being  mounted 
in  the  pulley  end  bracket  of  the  motor;  other  motor  combina- 
tions are  shown,  and  the  motor-generator  set  converting  single- 
phase  a.c.  to  d.c.  for  supplying  all  the  d.c.  required  on  the 
stand  is  of  the  "  Creedy  "  compensated  commutator  type. 
Tlie  electric  wiring  installation  of  the  stand  for  the  whole 
of  the  lights  and  motor  circuits  is  carried  out  in  C.T.S.  cable 
manufactured  by  the  Greengate  &  Irwell  Rubber  Co.,  Ltd. 
Amongst  the  switchgear  includfd  in  this  exhibit  is  a  variety 
of  Park  Royal  Engineering  Works,  Ltd.,  specialities,  includ- 
ing a  motor  car  switchboard  of  special  design.  The  d.c.  motors 
shown  are  Messrs.  Mawd.sley's.  Ltd.,  and  embody  the  Mawds- 
ley  method  of  field  magnet  construction,  w-hich  is  claimed  to 
represent  an  advance  on  the  ordinary  interpole  type. 
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A  comprehensive  display  of  electrical  apparatus  of  all  kinds 
is  to  be  seen  on  the  stand  of  the  N.V.  Hengelosche  Er^EC- 
TRiscHB  EN  Mechanischb  Apparaten-Fabrick,  of  Holland 
(Agents:  Messrs.  Williams,  Pell  &  Baring).  The  centre  of 
the  stand  is  occupied  by  a  switch  desk  (fig.  9)  for  the  control 
of  the  generator  units  of  a  high-pressui'e  three-phase  power 
station.    The  Heemaf  desk  is  of  the  unit  type,  lending  itself 


Pig.  9.— Heemaf  Control  Board. 


readily  to  the  extension  of  the  number  of  generator  or  .supply 
circuits  which  may  be  required.  It  is  constructed  of  steel 
plate  panels  with  nickelled  corners  and  framework,  and  is 
mounted  with  flush  fitting  instruments,  control  switches,  re- 
gulators, and  indicators.  The  example  .shown  has  been  con- 
structed for  an  installation  in  the  Dutch  East  Indies,  and 
comprises  two  generator  and  synchroniser  panels;  the  genera- 
tors each  have  a  capacity  of  'l.SOO  kW  at  3,500  volts.  The 
voltmeters,  amperemeters,  and  kilowattmeter  for  the  genera- 
tor and  exciter  arc  of  the  flat  scale  edgewise  type,  mounted  flat 


Fig.  10.— Hkk.maf  H.l'.  Oil  Switch. 


"n  the  upper  panels.  On  the  table  part  of  the  desk  ai'e  push- 
button switches  ibr  operating  electrically-actuated  oil  switches 
and  indicating  lamps,  also  a  synchronising  plug.  On  the  lower 
panels  are  main  and  shunt  regulators  for  the  exciters,  and 
special  regulator  for  adjusting  (he  engine  speed  W'hile  syn- 
chronising. At  the  back  of  the  desk  are  integrating  kilowatt- 
hour  meters.  The  centre  section  is  used  for  synchronising 
and  has  mounted  oti  it  a  pillar,  voltmeter,  periodicity  indicator, 
synchronoseope,  balance  voltmeter,  and  an  automatic  syn- 
chroniser by  means  of  which  the  generators  can  be  synchro- 
nised automatically,  indepeudc^nt  of  the  skill  of  the  attendant. 
This  centre  section  also  contains  an  ammeter  and  voltmeter, 
relay  switches,  indicators,  and  a  regulator  for  a  small  rotary 


converter  used  for  supplying  d.c.  to  the  auxiliary  circuits 
for  operating  the  oil  switches.  The  conDections  are  run  inside 
the  desk  in  a  neat  and  substantial  manner,  all  wire  ends  being 
marked  clearly  to  assist  re  erection. 

With  the  Heemaf  automatic  synchroniser  it  is  imperative 
that  electrically-operated  auxiliary  switches  be  used  for  con- 
necting both  machines  or  systems  in  parallel.  The  apparatus 
is  very  simple  and  consists  essentially  of  two  Ferraris  alumi- 
nium di.sks  each  provided  with  a  pointer.  One  of  the  disks 
is  subjected  to  the  magnetic  force  of  two  peculiarly  shaped 
magnet  systems,  which  produce  a  rotating  field  by  current 
taken  from  each  of  the  two  machines  to  be  synchronised.  The 
inagnetic  fields  produced  by  these  coils  when  synchronism 
is  reached  have  a  phase  di.si)lacement  of  90  deg.,  thus  placing 
the  disk  against  the  action  of  an  increasing  force  in  its  extreme 
position.  Against  this  magnetic  force  acting  upon  a  disk, 
the  action  of  a  spring  is  exerted  which  tends  to  bring  the 
pointer  back  to  its  central  position.  As  soon  as  the  pointer 
reaches  the  extreme  position,  it  closes  an  auxiliary  circuit 
which,  in  turn,  energises  the  various  control  circuits  for 
operating  an  oil  switch  to  connect  the  incoming  generator. 
By  using  this  synchroniser  it  is  claimed  the  angular  di.splace- 
ment  between  phases  of  the  two  machines  to  be  synchronised 
cannot  exceed  7.4  deg.  which  corresponds  to  a  maximum  cur- 
rent rush  of  19  per  cent,  that  only  lasts  from  1  to  3  cycles, 
and  can  hardly  be  detected  on  a  meter.  This  clearly  shows 
that  the  percentage  of  error  when  synchronising  units  is 
practically  negUgible.  The  two  pointers  will  meet  only  with 
equality  of  phase  and  frequency,  and  with  a  predetermined 
difference  of  voltage  not  exceeding  10  per  cent. 

A  model  tran.sformer  kiosk  illustrates  a  compact  and  inex- 
pensive design  of  sub-station  for  use  in  street  distribution  or 
isolated  plant.  The  kiosk  consists  of  a  concrete  base  with  a 
sheet-steel  superstructure  mounted  on  rollers  to  enable  it  to 
rotate  and  bring  the  doors  opposite  to  any  part  of  the  internal 
compartments  to  give  access  to  the  fittings  and  connections 
as  required.  In  co-operation  with  Philips  lamp  works,  the 
company  has  designed  a  current  rectifier  that  consists  essen- 
tially of  a  double-electrode  argon  gasfiUed  valve,  a  trans- 
"orraer.  and  an  overload  release  all  contained  in  a  neat  enclos- 
ing case.  On  the  1.5  and  3-amp.  sizes  when  the  cathode 
'lament  is  burned  out  the  bulb  is  simply  reversed  in  its 
fitting  so  that  the  other  side  becomes  the  cathode ;  thus  the 
life  of  the  bulb  is  doubled.  An  automatic  overload  switch  is 
used  in  conjunction  with  the  device  in  such  a  way  that  when 
the  supply  of  d.c.  exceeds  a  certain  value  the  current  is  cut 
off. 

Fig.  10  is  a  reproduction  of  a  h.p.  oil  switch  mounted  on  a 
pipe  framework  with  the  control  mechanism  and  lowering 
device  for  the  sheet-steel  welded   tank. 

Messrs.  I.  &  M.  Steinoold's  exhibit  consists  of  preparations 
and  electrically-driven  machines  for  use  in  the  "  Simplex  " 
system  of  treating  wooden  floors,  ships'  decks.  &c.  Planing, 
sandpapering,  and  polishing  machines  are  supplied,  each  of 
which  is  operated  by  an  electric  motor,  and  to  avoid  raising 
dust  or  scattering  shavings,  a  hood  and  suction  tube  attach- 
ment is  provided. 

The  London  Electric  Firm  has  on  view  searchlights  and 
projectors  of  various  sizes  and  types,  also  current-carrying 
cable  drums,  lamp-lowering  gear  and  winches,  small  d.c. 
motors  and  dynamos,  &c.  The  soldering-iron  heating  oven 
that  was  described  and  illustrated  in  our  last  issue  is  shown 
in  addition  to  electric  irons,  kettles,  and  other  heating  ap- 
paratus that  is  made  by  the  company's  branch  firm,  the 
Electric  Heating  Co.  It  should  be  mentioned  that  a  speciaUty 
is  made  of  low-voltage  apparatus  to  suit  conditions  prevailing 
on  board  ship. 

Mr.  W.  Hamilton  Wilson's  stand  contains  a  selection  of 
wireless  telegraph  transmitting  and  receiving  apparatus,  an 
X-ray  spark  coil,  and  various  transformers,  condensers,  and 
thermo-electric  instruments  for  the  measurement  of  small 
a.c.  currents,  radiation,  and  temperature  measurements,  &c. 

The  Radio  Communication  Co.,  Ltd.,  also  exhibits  devices 
of  this  nature,  including  emergency  equipment;  the  sets 
range  in  power  from  i  to  5  kW,  one  of  th(>  former  size  bein;^ 
portable,  is  designed  for  use  on  lifeboats,  and  has  a  range  of 
60-80  miles. 

The  products  of  Mkssrs.  Ozonair,  Ltd.,  by  the  aid  of  which 
pure  ozone  is  produced  electrically  are  too  well  known  to 
need  detailed  description.     Plant  of  various  sizes  is  shown. 

The  models  on  the  stand  of  Messrs.  Hydraulic  Gears,  Lrn.. 
illustrate  u.seful  and  interesting  applications  of  the  Hele-Shaw^ 
varialile  delivery  pump  to  ships'  gears,  allowing,  as  it  does, 
the  electric  driving  motor  to  run  continuously,  and  protecting 
it  from  the  severe  .shocks  of  the  .sea.  Tlie  pump  acts  on 
hydraulic  rams  connected  to  the  tiller,  and  the  gear  con- 
stitutes a  closed  hydraulic  system  in  which  the  operating 
fluid  is  oil.  It  is  operated  by  means  of  a  telemotor  from  the 
bridge,   is  under  perfect  control,  and  quick   to  respond. 

The  Sprrrv  Gyroscope  Co..  Ltd. — The  instruments  on  this 
stand  are  always  attractive  on  account  of  their  delicacy  and 
the  beautiful  way  in  which  they  are  made.  The  gyro  corn- 
pass  and  high  intensity  searchlight  havo  Ix^n  described  in 
our  pages ;  the  former  has  been  adopted  as  standard  in  all 
the  .\llied  Navies,  and  since  the  war  the  merchant  service 
has  used  it  with  satisfactory  results.  Tlie  odograph  is 
another  electrical  instrument  (invented  by  Admiral  Villiers. 
of  the  British  Navy)  that  combines  the  readings  of  the  gjrro 


422 


IHE    ELECTRICAL    REVIEW.  [Voi.89.  No.  2,287,  septembbb 


::s,  1921. 


compass  and  the  electric  log.  and  traces  on  a  sea  chart  the 
actual  course  travorsed  by  the  ship. 

Messks.  S.  G.  Bhowx,  Ltd.,  show  a  gyro  compass  ot 
equal  interest  to  that  mentioned  above;  it  has  also  been 
described  in  our  columns.  Wireless  telephone  devices,  elec- 
tiical  and  cable  instruments,  and  the  "  Cyclux  "  self-generat- 
ing lighting  set  for  bicycles  are  also  exhibited  on  this  stand. 

Medw.w's  S.wetv  Lu^  Co.,  Ltd.,  demonstrated  a  complete 
electric  passenger  lift  controlled  by  push  buttons  as  well  as 
by  a  switch  worked  by  the  attendant  in  the  cage.  The  hrm's 
electrically-operated  device  for  opening  and  closing  lift  doors 
and  gates  is  operated  by  merely  pressing  a  button,  and  is 
practically  noiseless  in  operation. 

Electric  soldering  irons  (Wheatcroft's  patent  applied  for) 
are  to  be  seen  on  the  stand  of  Mkssrs.  Ellis  &  Coe.  their 
feature  being  that  the  bits  are  renewable  w'ithout  having  to 
disin:intle  the  iron  itself. 

Another  type  of  iron  is  shown  on  the  stand  of  Acme  Atelieks 
(.Jean  Libber)  de  Constructions  Mec.^niqdes,  of  Switzerland 
(.\gent.  Mr.  E.  Fehr),  and  has  the  copper  bit  screw-ed  to  the 
head  of  the  ii-on  so  that  bits  can  be  changed  from  one  position 
to  another  as  required. 

The  Telepho.ne  M.\xriACTi;RiNG  Co.,  Ltd.,  claims  to  cater 
for  the  needs  of  all  and  sundry,  whether  it  be  for  .shipyard, 
ship,  office,  works,  warehou.'ie.  private  house,  or  other  uses, 
and  it  accordingly  exhibits  a  large  and  varied  as.sortment  of 
its  products. 

{To   be  contiiiued.) 


ELECTRICITY     IN     COAL     MINES. 


A  coNrLUENCE  Was  recently  held  between  the  Switcligear  Sec- 
tion of  the  B.E.A..M.A.  and  Mr.  J.  A.  B.  Horsley,  H.M.  Elec- 
trical Inspector  of  Mines,  with  regard  to  the  rules  governing 
the  construction  and  use  of  switchboards  in  mines;  Dr.  Gar- 
rard, chairman  of  the  Switcligear  Technical  Committee,  was 
in  the  chair.  As  some  of  the  matters  for  discussion  also  had 
their  counterpart  in  factory  switchboards,  H.M.  Electrical  In- 
spector of  Factories,  Mr.  G.  Scott  Ham,  was  also  invited  to 
attend. 

.After  Mr.  Ram  had  explained  the  bearing  of  the  factory 
regulations  on  the  points  in  question.  Mr.  Horsley  dealt  with 
the  requirements  of  the  mines  rules,  and  called  attention  to 
the  information  contained  in  "  Mines  and  Quarries  Form  No. 
11  (.^pril,  1921),"  which  contains  the  electricity  regulations 
and  the  revised  official  memorandum  thereon. 

.\fter  full  discussion,  it  was  agreed  to  place  on  record  the 
following  views:  — 

1.  Thr  Isolation  of  Circuit-breakers  for  Cleaning  or  Repairs. 
— In  colliery  surface  switchboards,  when  a  switchboard  cir- 
cuit comprisiug  air-break  circuit-breakers  or  contactors  cannot 
be  .shut  down  regularly,  say,  once  a  week,  exclusive  of  Sundays, 
to  permit  of  cleaning  and  adjustment  being  carried  out  with 
safety,  means  must  be  provided  for  isolating  such  circuit- 
breakers  or  contactors. 

'2.  Screening. — In  view  of  the  foregoing  rule,  provision  for 
fixed  or  movable  partitions  may  or  may  not  be  necessary,  de- 
pending upon  the  nature  and  design  of  the  switchboard. 

3.  Insulating  lUirncrs. — When  a  switchboard  has  open-type 
bus-bars  arranged  in  the  horizontal  plane,  insulating  barriers 
must  be  fixed  ix-tween  them  projecting  at  least  2  in.  above  the 
upper  surface  of  the  bus-bars. 

■1.  Shrouded  Circuit  Contacts. — When  a  surface  switchboard 
contains  cut-outs  having  surface  contacts  fixed  on  the  front. 
and  the  distance  between  opposite  poles  is  less  than  G  in.,  such 
contacts  must  either  be  shrouded  or  protected  by  fillets  pro- 
vided between  the  poles. 


LIGHTING    IN    FACTORIES    AND  WORKSHOPS 


The  following  is  an  abstract  of  Welfare  Pamphlet  No.  7.  issued 
by  the  Home  Office  (pp.  30;  illustrated.  H.M.  Stationery 
Office.     Price  4d.   net)  :  — 

1.— The  Imi'outanxe  of  Lighting. 

The  Hghting  of  a  factory  or  workshop  is  a  matter  which 
should  receive  the  special  consideration  of  every  occupier, 
since  it  ha.^  au  important  bearing  both  on  the  health,  safety, 
and  efficiency  of  the  worker,  and  on  the  general  efficiency 
of  the  work.  Since  1013  the  subject  has  been  extensively 
studied  by  the  Departmental  Committee  on  Factory  Light- 
ing,  which  has  issued  tw(j  reports.* 

Effect  on  the  Worker. — Complaints  as  to  eyestrain  and 
headaches  attriljuted  to  insufficient  light  are  common.  Few 
conditions  have  a  more  mentally  irritating  effect  than   those 

*  First  report  of  the  Departmental  Committee  on  Lighting 
of  Factories.  Vol.  I.  Report  and  appendices.  (Cd.  8,000), 
1915.  Price  lid.  Second  report  of  the  Departmental  Com- 
mittee on  Lighting  in  Factories.  (Cmd,  1,418),  1921.  Price 
id. 


associated  with  bad  lighting,  whether  the  badness  is  due  to 
inadciiuacy  or  to  glare  ami  shadow,  and  a  worker  continuously 
subjected  to  such  conditions  clearly  cannot  be  expected  to 
work  at  his  maximum  efficiency. 

Lighting  is  undoubtedly  an  important  factor  in  accident 
incidence.  A  statistical  investigation  carried  out  by  the  De- 
partmental Committee  on  Lighting  in  Factories  and  Work- 
shops indicates  that  accidents  of  certain  types  occur  more 
frequently  during  the  winter  months  when  daylight  nours 
are  short.*  It  is  also  obvious  that  proper  lighting  of  dangerous 
parts  of  machinery  is  often  an  essential  lactor  in  rendering 
them  safe. 

Further,  light  helps  to  maintain  sanitary  conditions  in  the 
factory  by  preventing  the  unnoticed  accumulation  of  waste 
and  liu-t,  and  is  essential  for  the  maintenance  of  order  and 
decorum. 

Effect  on  the  H'orfe.— Defective  lighting  tends  to  affect  de- 
trimentally both  the  quality  and  the  quantity  of  the  work 
turned  out.  The  former  point  is  self-evident,  as  proper  critical 
examination  of  the  work  by  the  worker  is  impossible  without 
sufficient  illumination.  This  principle  is  already  usually  recog- 
nised for  processes  of  special  delicacy,  for  w^hich  care  is  taken 
to  secure  adequate  illumination  just  as  care  is  taken  to  provide 
proper  tools.  Still,  even  here,  it  is  doubtful  whether  sufficient 
attention  is  always  given  to  the  requisites  of  good  ligtiting 
other  than  mere  adequacy — for  example,  shading  and  relative 
position  of  light  sources  and  work.  In  the  case  of  less  tine 
and  coarse  processes,  the  importance  of  good  lighting  is  apt 
to  be  overlooked,  though  its  effect  in  diminishing  the  propor- 
tion _of  spoilt  or  defective  work  is  often  considerable.  Again,- 
defective  lighting  may  affect  output  quantitatively ,  thougn,  of 
course,  in  different  degrees  according  to  the  nature  ol  the 
work.  Some  part  of  an  operation  may  be  slightly  delayed 
at  every  performance  owing  to  imperfect  lighting,  and  it  the 
operation  is  repeated  thou.'-^auds  of  times  daily,  the  cumulative 
effect  of  these  delays  will  be  very  large. 

Bioadly,  therefore,  illuniination,  to  be  satisfactory,  must 
fulfil  the  following  conditions  :  — 

(a)  That  there  are  no  lighting  conditions  prejudicial  to  the 
health,  comfort,  and  safety  of  workers. 

(fc)  That  it  is  sufficient  for  the  proper  carrying  out  of  the 
work  both  as  regards  quality  and  output. 

2. — Funda.mental  Requisites  of   Good  Lighting. 

The  conditions  determining  whether  a  given  system  is 
satisfactory  or  not  are  so  complex,  and  vary  so  much  with 
the  class  of  work  carried  on,  that  it  is  impossible  to  do  more 
than  enunciate  certain  fundamental  principles,  and  occupiers 
who  have  reason  to  think  that  these  are  not  fulfilled  are 
advised  to  consult  a  lighting  engineer  with  special  experience 
of  industrial  conditions. 

The  factors  which  contribute  to  a  good  system  may  be  sum- 
marised as  folloW'S :  — 

1.  Adequacy. 

2.  Suitability,  comprising  :  — 
(a)  Constancy  and  uniformity, 
(h)  Prevention  of  glare. 

(c)  Avoidance  of  shadow. 

1.  Adequacy. 
For  most  workrooms  it  is  necessary  to  consider  the  amount 
of  illumination   that  may  be  regarded  as  adequate:  — 

(a)  For  affording  safe  access  from  one  part  to  another. 
(h)  For  efficient  carrying  on  of  the  work. 

The  first  of  these  has  been  studied  by  the  Departmental 
Committee  on  Lighting  in  Factories  and  Workshops,  and 
numerical  standards  have  been  recommended  for  adoption  a« 
fulfilling  the  minimum  requirements. 

Briefiy,  these  are:  — 

f(i)  Over  the  "  working  area."  or  that  portion  of  the  floor 
occupied  by  or  in  the  immediate  neighliourhood  of  the 
machines,  benches,  plant,  or  material  at  which  the  operatives 
stand  or  sit  in  execution  of  their  work,  including  the  gang- 
ways and  alleys  between  or  around  such  working  places,!  0.25 
foot-candle.  I 

(b)  All  other  parts  of  the  factories  and  workshops  over  which 
persons  are  liable  to  pass,  e.g.,  passages,  stairways,  lobbies, 
0.1  foot-candle  ! 

(c)  In  all  open  spaces  in  which  persons  are  employed  during 
night,  and  in  dangerous  parts  of  a  regular  road  or  way  form- 
ing the  approach  to  any  place  of  work,  0.05  foot-candle.* 

These  standards  are  to  be  regarded  not  as  embodying  ideal 
conditions,  but  as  suitable  for  legal  minima.  Owing  to  the 
diver.-iity  of  illumination  existing  with  any  sy.stem  of  lignting, 
a  given"  iniiiiiiiuiii  means  a  much  higher  luaxiinum  and  aver- 
age. 

2.  Sl'itabieiiy. 

A  more  common  fault  than  inadequate  lighting  is  its 
nnsuitability.  due  generally  to  inattention  to  one  or  more  of 
the  points  described  below. 

(n)  Consta:ncv  and  Uniformity.— A.  flickering  light  is  always 
a  cause  of  irritation  and  may  cause  accidents. 

•  See  first  report,  p.  xii. 

t  An  exception  is  made  in  the  case  of  iron  foundries,  for 
which,  owing  to  the  dark  surroundings  and  want  of  contrast 
a  standard  of  0.4  foot -candle  is  recommended. 

IThe  measurements  are  to  be  made  on  a  horizontal  plane 
at  floor  level. 


I 


Vol.89.    No.  2,287,  September  23,  1921.]   THE     ELECTRICAL     REVIEW. 


428 


Attention  may  also  be  drawn  to  the  importance  of  adequately 
lighting  the  whole  of  the  plane  of  work,  including  purts  regu- 
larly but  infrequently  used.  For  instance,  whilst  the  work 
may  be  excellently  lighted,  the  place  where  the  tools  are  kept 
ready  for  use  is  neglected,  and  time  and  temper  are  lost  on 
every  occasion  when  a  change  of  tool  or  materials  is  required. 
Uniformity  of  lighting  is  especially  necessary  on  machine 
work  which  requires  the  operative  to  give  attention  to  more 
than  one  small  part  of  the  machine. 

(/))  Prevention  of  Glare. — 'llie  term  glare  may  be  used  to 
cover  any  of  the  following  phenomena  :  — 

(i)  The  eH'ect  of  looking  directly  at  a  bright  source  of  light, 
80  that  the  worker  is  [irevented  from  seeing  other  objects 
properly.  Vision  is  impau'ed  for  a  short  period  after  the  light 
liiis  ceased  to  enter  his  eyes. 

(ii)  The  efl'ect  which  is  produced  by  the  presence  of  bright 
sources  of  light  towards  the  edge  of  the  field  of  vision.  A 
worker  may  never  look  directly  at  such  sources  of  light,  but 
is  nevertheless  troubled  by  their  presence.  This  is  the  com- 
uionest  form  of  glare. 

(iii)  The  effect  which  is  produced  when  the  surface  being 
worked  upon  is  shiny  or  polished,  and  reflects  light  directly 
from  some  source  into  the  eyes  of  the  worker. 

The  first  two  of  these  forms  of  glare  can  be  avoided  either 
by  the  proper  shading  of  the  light  sources  or  by  fixing  them 
.•it  a   sufficient   height  above   the  worker. 

It  is  still  common  to  find  shallow  shades  which  were  suitable 
for  the  small  electric  lamps  for  which  they  were  originally 
made,  used  for  the  modern  type  of  large  bulbs  which  extend 
far  beyond  the  shade  and  dazzle  the  eyes  when  hung  in  the 
direct  line  of  sight. 

The  third  form  may  be  remedied  by  suitable  adjustment 
of  the  light  source  or  by  shading  with  translucent  material. 

((■)  ADniddiice  of  Shadow. — The  shadow  may  be  that  of  the 
worker  hiiii.self,  of  parts  of  the  machinery  or  plant,  or  of  the 
materi;il  being  worked  upon.  The  remedy  consists  either  in 
suitable  shmling  or  adjustment  of  the  lam|i.  or  in  increasing 
the  illumiuatiun  over  the  part  of  the  plane  (if  work  all'eilcd 
60  as  to  neutralise  the  shadow. 

3.— Natural  and  Artificial  Lighting. 

Two  separate  problems  in  illumination  have  to  be  considered, 
one  relating  to  the  natural  and  the  other  to  the  artificial  light- 
ing, though  the  same  fundamental  principles  apply  to  both. 

The  two  pnjblems  are  quite  distinct;  in  natural  lighting  the 
positions  of  the  sources,  i.e.,  the  windows,  are  definitely  fixed, 
whereas  in  artificial  lighting  there  is  almost  unlimited  scope 
in  the  arrangement  of  sources. 

4.— Methods  of  Artificial  Lighting. 

The  methods  of  artificial  lighting  of  workrooms  may  be 
classified  as  follows;  — 

1.  General  lighting,  whereby  an  illumination  is  produced 
which  is  approximately  uniform  throughout  the  whole  room. 

'2.  Locahsed  general  lighting,  whereby  an  illumination  is 
produced  which  is  approximately  uniform  over  a  portion  or 
portions  of  the  room  m  question. 

3.  Local  lighting,  with  the  object  of  lighting  some  particular 
portion  of  a  machine  or  locality  by  an  arrangement  of  in- 
dividual lamps  acting  independently  of  one  another. 

4.  Combined  local  and  general  lighting. 

\  [Examples  of  alternative  methods  are  given,  with  illustra- 
tions.] 

Where  general  lighting  is  adopted,  there  is  little  risk  of 
the  floor  being  insufficiently  illuminated.  With  localised  gene- 
ral lighting  there  is  danger  of  some  parts  being  neglected, 
whilst  with  local  lighting  the  contrast  between  the  brightly 
illuminated  work  and  the  comparatively  dark  surroundings 
necessitates  careful  attention  to  the  general  lighting. 
5. — Cadses  of  Unsatisfactory  Lighting. 
The  principal  causes  for  unsatisfactory  natural  lighting  may 
be  classified  as  follows:  — 

1.  Old   and   unsuitable  buildings. 

2.  Obstruction  of  light. 

3.  Dirty  windows.  A  very  cuinuion  eaust^  of  insufficient 
illumination,  and  arrangements  should  be  made  for  periodical 
cleaning,  as  is  already  the  practice  with  many  firms. 

4.  Du-ty  walls  and  ceilings.  This  effect  is  specially  marked 
in  factories  lighted  from  saw-tooth  roofs,  where  much  of  the 
light  entering  the  windows  is  reflected  from  the  sloping  ceiling 
down  on  to  the  work. 

The  effect  of  light-coloured  walls  and  white  ceilings  on  tli(> 
general  brightness  of  the  room  and  in  affording  an  effective 
background  to  dark  objects  is  often  overlooked,  and  special 
attention  should  be  directed  to  this  means  of  increasing  the 
illumination  in  workrooms  at  a  minimum  of  expense. 

(1)  and  (2)  are  specially  noticeable  in  large  towns  where 
apace  is  limited,  and  cannot  be  completely  removed  without 
rebuilding  or  change  to  another  factory.  Additional  daylight 
may  be  secured  thus  :  — 

1.  The  windows  should  bo  of  adequate  size  and  extend  to 
ae  near  the  ceiling  as  practicable. 

2.  They  should  be  kept  clean,  and  free  from  unnecessary 
obstruction  within. 

3.  Vertical  light  can  be  reflected  into  the  room  by  means 
of  reflectors  or  prismatic  glass. 

4.  It  may  be  possible  to  whiten  the  surface  of  an  external 
wall  or  building  which  obstructs  the  hght. 


5.  The  inside  walls  and  ceiling  should  be  white  or  nearly 
white. 

6.  The  positions  of  the  permanent  working  points  should 
be  so  adjusted  in  relation  to  the  windows  and  to  internal 
obstructions  of  whatever  kind  to  secure  as  far  as  practicable 
adequate  daylight  for  each. 

The  chief  causes  of  unsatisfactory  artificial  illumination 
may  also  be  classified  under  a  few  headings  :  — 

J.   The  Provision  of  too  few  or  too  weak  Light  sources. 

'i.  .Antiquated  Methods  of  Lighting.— As  a  rule,  the  methods 
now  adopted  are  modern  and  efficient,  but  instances  are  still 
found  of  the  use  of  antiquated  systems.  Gas  jets  are  objec- 
tionable in  many  ways— they  vitiate  the  air,  are  liable  to 
flicker,  and  are  so  uneconomical  that  the  small  capital  outlay 
required  to  replace  them  by  a  modern  system  is  rapidly  repaid 
by  the  greater  efficiency  and  diminution  in  running  expenses. 

3.  Inadequate  iS'i/pp/y. ^Inadequate  illumination  is  some- 
times caused  by  the  diminished  pressure  in  the  gas  mains 
during  the  period  of  maximum  consumption,  and.  where  the 
electrical  energy  is  generated  on  the  premises,  by  the  installa- 
tion of  a  dynamo  or  engine  of  insufficient  output. 

4.  Neglect  of  Upkeep. — Systematic  attention  to  the  light 
sources  is  always  necessary  in  order  to  obtain  maximum  effi- 
ciency. 

5.  Inside  Obstrnction. 

6.  Shadows  and  Placing  of  Lights. 

6. — Illumination  Required   for  the  Actual  Work. 

Perception  of  Detail.^ihe  illumination  required  for  the 
work  itself  varies  so  much  with  the  nature  of  the  process 
that  every  process  has  to  be  considered  on  its  merits,  and 
dejiends  not  only  on  its  nature  and  the  degree  of  detail  to  be 
made  visible,  but  also  on  the  reflecting  power  of  the  materia! 
worked  on;  further,  after  a  certain  limit  is" reached  increase 
of  illumination  has  no  effect  in  assisting  the  eye  to  distinguish 
detail. 

Direct  and  Indirect  Lighting. — Modern  methods  of  artificial 
illumination  are  commonly  divided  into  three  classes  :  — 

Method.  .Application.        Suitable  types  of  lamp. 

(d)  (Jeneral  Lighting  ...  Single  low  candle 
/  power     gas-filled 

or    high    candle- 
I  power  metal  fila- 

ment   (single    or 
in      groups)      in 
shades     cr      en- 
closed fittings. 
Single  low    caudle 
power  metal  fila- 
ment in  shades. 
Single  high  candle 
pow'er  gas-filled. 
Single  high  candle 
power  gas-filled. 
The  principal  distinction  between  these  systems  is  that  in 
the  direct   system    the    light  emanates  from    points,    and    in 
the  indirect   from    surfaces,    whilst   the  semi-indirect  system 
is  a  combination  of  both. 

The  conclusion  indicates,  in  the  form  of  questions,  the 
various  ways  in  which  the  lighting  of  a  factory  may  be 
defective.  Appendix  I  is  extracted  from  the  First  Report  of 
the  Departmental  Conimittee  already  referred  to,  and  deals 
with  "  Illumination  and  its  Measurement,"  while  a  second 
appendix  shows  by  means  of  excellent  reproductions  examples 
of  bad  and  good  lighting. 


(1)  Direct 


(2)  Semi-Indirect. 

(3)  Indirect 


(())  Local  Lighting 

General  Lighting 
General  Lighting 


A  Glasgow  Sale. — Our  local  correspondent  writes: — "  .•X 
three  days'  sale  of  machinery  including  'JtiO  generator  sets,  and 
otK)  searchlight  projectors,  was  conductod  at  Georgetown 
Factory,  near  Gla.s^jow,  by  Mr.  Matthew  Marshall,  Waterloo 
Street,  by  direction  of  the  Disposal  aud  Liquidation  Com- 
mission last  week.  Buyers  were  present  from  industrial 
centres  in  England  and  Scotland,  while  firms  in  Natal  were 
also  represented.  Throughout  the  three  days  of  the  sale  there 
was  keen  competition.  The  prices  realised  were  highly 
satisfactory  and  compared  favourably  with  those  current 
months  ago.  notwithstanding  the  slump  in  trade.  I'oiir-hun- 
died  and  thirty-two  small  switchboards  for  (iO  em.  projectors, 
containing  voltmeter,  ammeter,  knife  switch,  Ac.  i'864 ; 
15  No  3  Herbert  combination  lathes,  with  fittings,  about 
£40(3;  a  5-ton  electric  overhead  crane,  with  lifting,  travelling, 
and  traversing  motions,  controlled  from  the  ground  level, 
with  motors  of  '220  volts,  d.c.  £355;  6  in.  submersible  electric 
pump,  complete  with  oil-driven  alternator,  \t2i.)  volts,  output 
350  tons  p.h..  £'li'):  3-ton  crane,  with  60  ft.  steel  jib.  fitted  for 
motor  drive.  i'2(Hl;  30-h.p.  electric  motor,  by  I.,aurence  Scott 
&  Co..  £160;  50-h.p.  electric  motor,  d.c..  220  volts,  totally 
enclo.sed  tvpe.  .i'125;  30-h.p.  electric  motor,  d.c.  220  volts, 
with  pulley.  £120;  a  30-cwt.  electrically  driven  winch,  with 
parallel  drum,  fitted  with  Westinghouse  motor  of  15  h.p., 
400  volts.  £100;  24-kW  generating  set  by  Boothroyd,  £100; 
507' parabolic  reflectors  for  60  cm.  projectors,  £100." 
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23.^45.  "  Condensate  ejectors."  Melropolitan-V'ickerj,  Electrical  Co  Ltd 
September   Isl.    (United    Slates,    October   22nd,    1920.)  ' 

•JJ.246.  ■•  Liquid  rheostats."  .Melropolitan-Vickers  Electrical  Co.,  Ltd.  Sep- 
tember   Isl.     (United    States,    October    IBth,    laaO.) 

£i,263.  "  Telephone  systems."  Automatic  Telephone  Manufacturinir  Co., 
Ltd.   (Automatic  Electric  Co.).     September   Isl. 

23.260.  "  Sound    signalling   systems."      H.    Baron    (Signal   Ges.);.     Septcnib<^^r 

23.261.  "  Electron  discharge  amplifiers."  British  Thomson-Houston  Co 
Ltd.     September    1st.     (United   States,    October   29th,    1913.) 

23.264.  "  Electrically  heated  soldering  iron."  A.  Albrecht  and  I.  Albrecht. 
September    Isl.     (Switzerland,   May   illt^.) 

23,285.  ". Aerials  (or  wireless  signalling."  T.  L.  Eckcrsley,  A.  McLelhin, 
and   H.   J.  Round.    September  1st. 

23,288.  "  Means  for  filing  insulator,  &c.,  bolts."  W.  F.  Ennis.  September 
1st. 

23,291.    "X-ray  appliances."    M.   R.  J.  Hayes.    September  2nd. 

23,294.     "Electric   traction."     R.    C.    Sayer.     September   2nd. 

33,302.     "  Electric    filament    lamp    holders."      VV.    \V.    R.    !•".   Griffiths.      Sep- 


tember 2nd. 

23.314.  "  Electric    motoi 
September  2nd. 

23.315.  "  Motor  attachment    for   se^ 
Manufacturing   Co.).     September  2nd. 

■ing    machine."     VV.     Fairweather    (Singer    Ma«u- 


W.   C.   Fairweather    (Diehl    Manufacturing    Co.). 
ichine."    W.   Fairweather  (Singer 


23.316.  "  .Motor-di 
facturing  Co.).     September  Snd 

23.317.  "  Electrically-controlled  sewing  machine."  W.  Fairweather  (Singe 
Manufacturing   Co.).     September   2nd. 

23.318.  "  Lighting  attachment  for  sewing  machine."  W.  Fairweathe 
(Singer   Manufacturing   Co.).     September  2nd. 

23.319.  "  Electrically-lighted  sewing  machine."  W.  Fairweather  (Singe 
Manufacturing   Co.).     September  2nd. 

23,330.  "  Electric  sewing  machine."  \V.  Fairweather  (Singer  Manufactur 
ing   Co.).    September  2nd. 

23.321.  ■'  Electrical  connectors  and  terminal  blocks."  W.  Fairweathe 
(Singer  Manufacturing   Co.).     September  2nd. 


A.    Barr,    Barr    &    Stroud,     Ltd.,     and     \V. 

g    hair."     G.     Boudou.     September 

Houston    Co.,    Lid. 


23,345.     "  Mechanical     relayi 
Stroud.     September   2nd. 

23,3*9.     "  Electric     apparatus     fo 
2nd.     (France.    .March    26th,   1920.) 

23.376.  "  Electric    discharge   devices."    British    Thi 
(CJeneral    Electric  Co.).    September  2nd. 

23.377.  "  Means  for  rectifying  low-ten5io%  alternating  currents."  W  H 
Frith.     September  2nd. 

23,404.  "  Electrically-operated  brakes  for  self-propelled  vehicles."  W 
Paddon.     September    2nd. 

23.419.     "  Telephone    systems."      E.    A.    Graham.     September  2nd. 

23.434.  "  Electric  batteries  or  accumulators,"  W.  H.  Exiey  and  G.  H 
Handasyde.     September  2nd. 

23,437.  "  High-frequency  telegraphy  and  telephonv."  Gcs  fur  Drahllnsi 
Telegraphie.     September    2nd.     (Germany,    September  '29lh,    1920.* 

23.451.  "  Electrically-heated    utensils."     A.    G.    Bratt.     September    3rd. 

23.452.  "  Insulating  blocks  for  lamp  holders."  A.  B.  Goldsmith  and  Pro 
prietary    Smallwares.    Ltd.     September    3rd. 

23.453.  "  Holders  for  electric  lamps."  A.  B.  Goldsmith  and  Proprielarv 
Smallwares,    Ltd.     September  3rd. 

23,469.     "Combined  collector  and   terminal   block."     W.    P.  Thompson    (Split 


dorf    Electrical    Co.).     September  Srd. 

23,476.     "  Testing   points   for  use   in    electrical    w 
tember   3rd. 

23,501.     "  Permanent    magnets   (or  electric    mach 
tember  Srd.     (Switzerland,   September   7th.    1920.) 

23.518.     "  Terminal    blocks    for    electric    conduct: 
Milliken.     September  Srd. 

23,523.     "  Switch    (or    controlling    electric    circuil 
tember   Srd. 

23,535.     "  Composition    for    screening    X-rays   and    for    electrical    insulating." 
R.   J.    Reynolds.     September  Srd. 

23,537.     "  Cycle   electric    lighting    sets."      \V.     H.    Benlley-Humphries.     Sep- 
tember  Sth.  iff 

23.539.     "  Commutators  or  distributors  for  ele< 
Baker.     September  5th. 

23,579.     "  Signalling    systems."      Radio    Com 
Scott-Taggart.    September  6th. 

23,594.     "  Miners'   electric    safety    lamps."     A.    P.    Ford.     September    Sth. 

23,604.     "  Armatures  of  direcKurrent  electrical    machines."     G.    H.    Fletcher 
and    Metropolilan-Vickers    Electrical    Co.,    Ltd.     September    Sth. 

23,610.     "  Frictional   driving    gear    for    dynamo-electric   machines    on    railway 
vehicles."     E.  C.   Astington,    E.  T.    Flann.and  Vickers.  Ltd.     September   5lh. 

23,612.     "  Electric    switches."      British   Thomson-Houston    Co.,   Ltd.    (Genera 
Electric  Co.).     September  Sth. 

23.617.     "  Frictional   driving    gear   for    dynamo-electric    machines   on    railwal 
vehicles."     E.    C.   Astington,    E.    T.    Flann.  and    Vickers.   Ltd.     September   5th. 

23,633.     "  Electric  switches  for  railways,  &c."     W    S.   Every.     September  5lh. 

23,640.     "  Electric   heating   apparatus  for   waving  hair."     E.   F.    Suter.     Sep- 


"  G.  S.  Wilson.  Sep- 
"  C.  F.  Duf;iu.x.  Scp- 
'  A.  Kirk  and  R.  C. 
W.     ].    Pritchett.     Sep- 


>n  systems."     F.   W. 
Co.,     Ltd.,     and    J. 


tember  Sth 

23.6*8.     "  Dimming    devices    for    electric    lighting    on    vchici 
Bisford.     September  6th. 

23.668.     "  Fittings     (or    electrical     conduits,    steam     pipes, 
September   6th 


•  H.  J. 
&c."  ].  A.  M. 
Construction    Co.. 


23.676.     ''Dynamo-electric    machines."      Electro    Dvnar 
Ltd..  and  N.   Pensabeno.     September  6th. 

23.686.     "  Commutators."     T.    A.    Pcmbrcy.     September  6th. 

23.694.     "  High-tension   apparatus."     M.   A.    Codd.     September    6lh. 

23.699,     "Spark    testing  device."     J,    R.   Robertson,     September   6lh 

23.703,  "Connection!!  for  securing  sparking  plugs  to  their  leads,  &c," 
C,    H    Ward   and   W,   L,  Veo.     September  6th, 

23.710,  "  Electric  radiators,  ic,''  Metropolitan-Vickers  Electrical  Co,.  Ltd.. 
and  J.    A.    Orange.     September  6th. 

23.72.1.     "  Galvanic  cells  and  batteries."     R.  H.iddan  iMeier).     Seplemlier  6th. 

23.730.  "  Electric  motor  control."  British  Thomson-Houston  Co.  Ltd., 
and   R.  D.  Given.    September  6lh. 

23.731.  "  Flexible  conductor  connectors."  British  Thomson-Houston  Co., 
Ltd.  (General    Electric  Co.).    September  6th. 

23.760.  "  Automatic  selectors,  &c.,  for  wireless  signalling  systems."  H.  R. 
Rivers-Moore,    September  6th, 

23.78S.  "Timing  switches  or  commutator  devices,"  W,  P,  Thompson 
(Nelson  Timer  Co),     September  7lh, 

23.790  "  Directional  wireless  systems  and  apparatus."  H.  L.  Crowlher. 
T,    H,    Gill,   G.   P.  Grenfell,   J,   Erskine-Murray,    and  J,   Robinson.     September 

23.791,     "  Electric    accumulators,"      W,     Whitehead      Seplembor    7th. 

23,796,  "  Telephone  instruments,"  Automatic  Telephone  Manufacturing 
Co,.   Ltd,.  T.  C,   Jordan,   and   S.  R,   Smith      Septembor  7th, 

23,836,  "  Magneto  ignition  for  internal  combustion  engines,"  C,  F  S, 
Houston.  F,  A  Schmidt,  L,  V,  Sleeman,  September  7th,  (Australia,  Sep- 
t.mber  7th,  1920) 

23.881,  "Telephone  junction  or  terminal  boxes,  Sc,"  H.  J,  Palmer,  Sep. 
tember   7lh. 

23.S69.  "Automatic  twitching  arrangements."  H  Baron  (F  Allendorff) 
Sr-pfAmber  7lh. 


23,672,  "  Circuits  and  electromedical  apparatus  for  transforming  and 
utilising  electric  currents."  (jeaera}  Electric  Co.,  Ltd,,  B,  S.  Gossling,  H,  B, 
Gough,   and    Watson  Sons   (Electro-Medical),  Ltd,    September   7th. 

23,891.     "  .Arrangements  of   cables   and    transformers    in   electric   high-tension 


transmission    lines.' 
23.895.     "  Electrical 
•23,898.     "  Electrical    autom 

September  Sth. 
•23.912.     '*  Electric   rotary    < 
23,938.     "  Electric  irons." 
•23.953,     "  Protective  device 

Electrical    Co,,   Ltd,,  and   T, 
^,954,     "  Electro-niagnetii 


Taylor,  September  7th. 
ission  systems,"  A,  M, 
atic     clock,"       A,    C, 

ontact  maker,"      R,    Silcock,    September    Sth. 
C,   W,    Denny,     September    8th. 
for   electric   transformers,"     Metropotitan-Vickei 
VV,    Ross,     September    Sth, 
regulating  devices   (or  dynamo-electric  machines. 


systems,"     J, 


September  8th, 
er  8th,  (France. 
1."     Signal    Ges. 

electric 


J.  Etchells  and  Vickers,  Ltd.     September  Sth. 

23,962,  "  Apparatus  (or  damping  third  highe: 
phase  transformers,"  Akt,-Gcs,  Brown.  Bover 
(Switzerland,   September    15th,    19'20,) 

23.973,  "  Sound  conducting  lubes,"  Signal  Ge 
September   9th,   1920.) 

23.974,  "  Acoustic    apparatus    for    telepho 
S.ptember  Sth,     (Germany,  September  ■27th,  1920.) 

23,980.     "  Testing   devices    for    el 
and   VV.  Torrance.     September  8lh, 

23.98'2.     "  Means    for    operating,    from    high-tension,    direct 
mains,    apparatus  adapted    to    be  operated   by    low-tension   current,"     L,   dc    S, 
Z.igurv   (Buscha   Gcs,),     September   Sth. 

•23,996.     "  Electric    fuse    boards,"      J,    B,   Tucker,     September    9th, 

24,016,     "  Electric   switch    mechanism,"      H,   VV.    Cox,     September    9th. 

24.026.     "  Vacuum    tubes    and    method  of   making    same,"     VVVslern    Electric 
Co,,   Ltd,   (Western    Electric   Co,,    Inc),     September    9th, 

•24,035,     "  Means    for  mounting    and    driving   magneto-electric    machines,"    J. 
White.     September  9th. 

'24,045.     "  Circuits  for  electric  heating,"     A,  C,  Bartlett  and  Ge^^^ral  Electric 
Co,,    Ltd,     September  9th, 

24,057.     "  Electric  arc  devices."    British  Thomson-Houston  Co,,  Ltd,  (General 
Electric    Co).    September   9lh. 
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5,988,     "  Magnetos  for  the    ignil 
Ries      February   •27th,   1920,     (168,080.) 

8,026.     "  Electric   lamp  holders,"     British   L,M,    Ericsson   Manufacti 
Ltd,,   H,    H,  Hayes,   and   A,   A,   Godfrey,     March  18th,   1920,     (168,083.) 

10,'253.  "  Rotary  transformers  and  converters  for  electrical  purposes." 
.Accles  &  Shelvoke,  Ltd.,  and   H,   F,  L,  Steventon,     April  13th,  1920,     (108,092.) 

11,109.  "Track  circuit  signalling  systems  for  railways."  A.  E.  Tattersall. 
.April  21st.  1920.     (168,104.) 

11,182.  "  Magneto-electric  machines,"  British  Thomson-Houston  Co.,  Ltd., 
A.   P,    Young,   and    H,    W,    H.   Warren,     April   22nd,    1920.     (168,106,) 

11,242.  "  Electroionic  relays."  Igranic  lilectric  Co,,  Ltd,  (Culler-Hamnur 
Manufacturing    Co,),     April    22nd,    1920,     (168,107.) 

11,560.  "  Electric  welding  apparatus,"  T.  E,  Murray,  Jun,  March  2nd, 
1919,     (142,804,) 

13,538,  "  Thermionic  devices,"  Western  Electric  Co,,  Ltd.  November  Isl, 
1916,     (Addition    to   143,262,)     (143,519,) 

13,674,  "  Collectors  or  commutators  for  electric  dynamos  and  the  like,  their 
manufacture,  and  means  to  be  employed  therein,"  H,  Herrmann,  FebruiVyt 
27th,  19-20,     (159.848.) 

13,692.  "  Apparatus  for  regulating  the  voltage  of  dynamo-electric  machinet.'* 
A.    J.   Jullin.     April   30th,    1918,     (143.541,) 

13.797.  "  Automatic  cut-out  devices  for  electrically-healed  appliances  for 
heating  or  boiling  liquids,"  E,  VV,  Johnston,  May  19th,  1920.  (Cognate  ap- 
plication 36..5'22,    1920,)    (168,128,) 

13,839,  "Contrivances  for  applying  the  metal  filament  to  the  carier  In 
electric  incandescent  lamps,"  Sprengstoffwerke,  Dr,  R,  Nahnscn  &  Co., 
Akt,-Ges,     August  11th,   1919.     (149,652,) 

13,861.  "  Means  for  securing  globes,  shades  and  the  like  to  incandescent 
gas  burners,  electrical  glow  lamp  holders,  and  the  like."  A,  C,  Jones  and 
S,    P,  Stubbs,     May  20th,   1920,     (168,1'29,) 

13,895,     "  Automatic   telephone   systems,"    Siemens    Bros,    &   Co,,    Ltd.,    and 

D.  A,    Christian,     May    20th,    1920,     (168,134,) 

14.172,  "  Dynamometers,"  Heenan  &  Froude,  Ltd,,  and  G.  H,  Walker. 
May  25th,  1930,     (168,145,) 

14,354,  "  Means  for  regulating  the  speed  of  electrically-driven  rolls  su(h 
as  are  employed  on  paper  making  machines."  A.  L.  Boyle.  May  26th,  1920. 
(168,152,) 

15.792,  "  .Systems  of  electrical  distribution.''  A  E,  White  (U,S,  Light 
and    Heat   Corporation),     June  10th,  1920,     (168,181,) 

16.745,  "  Lifting  magnets."  Igranic  Electric  Co.,  Ltd.  (Culler-Hammer 
Manufacturing   Co,),     June  21st,   1920,     (168,199,) 

17,858,  "  Thermionic  tube  electromagnetic  wave,  amplifying  arrangements," 
Ges,    (ur   Drahllose    Telegraphic,     November    16th,    1915,     (145,630,) 

18.643,  "  Radio  transmission  system,"  Western  Electric  Co,,  Ltd,  October 
2nd,  1916,     (146.519.) 

18.798.  "Telephone  sub-station  circuits."  Western  Electric  Co,,  LlJ, 
September  9th,   1916      (146,880,) 

18,844,  "  Spark  plugs,"  Champion  Ignition  Co,  September  25th,  1918, 
1146.909,) 

18.911,  "  Telephone  sub-station  circuits,"  Western  Electric  Co,,  Ltil, 
N.igust   27th,   1917,     (Addition    to   146.880.)    (146,989,) 

19,810.  "  Moulds  for  insulating  armature  conductors,"  V.  G,  Apple,  May 
irih,    1918,     (147,782,) 

19,819,  "  Manufacture  of  armatures  tor  dynamo-electric  machines,"  V,  G, 
Apple,     May  20th,    1919,     (147,791.) 

2fl.6.W,  "  Multiple  electric  fuses,"  M,  Reichel,  December  23rd,  1914, 
(148,817.) 

23,541,  "  Electric  resistance  devices,"  British  Thomson-Houston  Co.,  Ltd, 
(General    Electric   Co,).    August    11th,    1920,     (168.238.) 

24,683.     "  Electrically-actuated    Rongs   and    like   sound-producing    apparatus." 

E,  Magerle,      February   24th.   1919.     (150,3.50,) 

25,172,  "  System  of  winding  multi-layer  electric  coils  for  use  as  induct- 
ances for  wireless  radio-telegraphy,  radio  telephony,  and  the  like,"  W,  W. 
Burnham,     September  1st.  1920,     (168,249,) 

26.035,  "  Electric  controllers  and  operating  mechanism  therefor,"  Electric 
Control,  Ltd,,   and   J,   J,   Fisher.     September  10th.    1920,      (168.353) 

26.991  "Electric  water  heater,"  W,  Colebrook,  October  7th,  1919, 
(152,012) 

•28.875.  "  Electric  light  fittings,"  E,  Stroud,  October  13th,  1920,  (Cognate 
application  30.806,  1930,)    (168.263,) 

31.284,  "  Battery  ignition  and  timing  devices  for  internal  combustion  en- 
gines"    Bosch    Akt,-Ges.    R,     November  13th,    1919.     (1.53,E 

31,804,     "  Process    of    manufacturing    electrical     resistance 
Ges,   Kummler  8i  Matter.    November  10th.  1919,     (153,602,) 

isai. 

3,480,  "Method  of  cleaning  ,sparking  plugs"  J,  Chabrolle.  January  29th, 
1920,     (l.';8,575,) 
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The  stress  and  turmoil  of  tlie  Great  War  gare  rise  to 
man}'  clianges  in  our  social  system,  some  of  which  have 
already  matured,  others  are  still  developing,  and  others, 
again,  are  doubtless  in  the  embryonic  stage,  and  will 
come  to  the  birth  in  later  years.  Not  least  of  the»e 
innovations  was  the  new  spirit  engendered  in  the  rela- 
tions between  employer  and  employed,  which  led  the 
latter  to  claim  the  right  to  sliare  in  the  control  of  the 
industry  by  which  he  gained  his  liveliliood,  and  to  assert 
that  he  also  was  a  man  and  not  merely  the  tool  of  an 
acuter  brain.  The  recognition  of  these  claims  was  era- 
bodied  in  the  Whitley  reports,  which  outlined  a  rational 
scheme  enabling  the  representatives  of  both  parties  to 
meet  in  council  and  discuss  all  matters  pertaining  to 
their  common  interests.  That  system  is  still  in  course 
of  evolution,  but  already  it  lias  been  so  successful,  at 
least  in  the  electrical  industries,  as  to  demonstrate  its 
immense  potentialities  for  good. 

But  in  all  the  discussions  which  took  place  on  this 
and  kindred  questions,  under  the  aegis  of  the  Govern- 
ment, there  were  but  two  parties — the  organised  em- 
ployers, and  the  organised  employes — and  the  Govern- 
ment declined  to  deal  with  any  section  of  the  community 
that  possessed  no  organisation.  Thus  it  came  about  that 
of  the  three  essential  constituents  of  industry — capital, 
brains,  and  labour — only  two  were  represented  in  the 
Whitley  scheme,  for  the  brain  workers  were  unorganised 
and  therefore  inarticulate.  Hastj'  endeavours  were 
made  to  make  good  the  deficiency  and  to  secure  repre- 
sentation on  the  Whitley  Councils,  but  without  a  par- 
ticle of  success,  for  the  manual  workers  would  not  agree 
to  the  inclusion  of  the  brain  workers  as  a  third  party, 
and  the  latter  would  not  accept  alliance  with  either  side. 
In  the  case  of  the  Electrical  Power  Engineers'  Associa- 
tion, the  outcome  was  not  unhappy,  for  a  separate  board 
was  formed  on  which  its  representatives  met  those  of 
the  employers;  but  the  objects — and  latterly  the  methods 
— of  that  Association  tended  towards  assimilation  to 
those  of  the  manual  workers,  with  the  inevitable  result 
that  an  understanding  developed  between  them,  and  is 
now  crj-stallising  into  a  definite  agreement.  We  are 
merely  recording  facts,  and  not  discussing  the  merits 
of  this  case.  Examples  are  at  hand  of  other  associations, 
with  more  or  less  similar  objects,  which  liave  definitely 
thrown  in  their  lot  on  the  one  hand  with  the  manual 
workers,  and  on  the  other  with  the  employers;  and  we 
know  of  at  least  one  sectional  association  which  firmly 
holds  aloof  from  alliance  with  either  of  the  other  two 
parties. 

In  the  meantime  an  entirely  different  movement  has 
been  on  foot,  embracing  all  grades  of  executive  engineers 
in  all  branches  of  the  profession,  and  seeking  to  unite 
them  in  one  powerful  association,  under  the  style  of  the 
Society  of  Technical  Engineers.  .\lthough  the  initial 
steps  were  taken  in  1917,  and  the  first  formal  meeting 
of  the  Society  was  convened  in  February,  1918,  its  con- 
stitution and  objects  have  been  more  or  less  veiled  from 
public  scrutiny  up  to  the  present,  and  its  secretive  policy 
has  been  the  target  of  many  critical  comments  in  the 
technical  Press,  including  our  own  pages,  emanating 
both  from  within  and  from  without  the  ranks  of  its 
membership.  Nevertheless,  the  Executive  Council  has 
lu'ld  on  its  chosen  course,  deliberately  settling  the  con- 
stitution ami  rules  of  the  Society,  defining  its  objects, 
anil  finally  formllll^t^ng  its  policy.  It  has  now  con- 
cluded these  preliminary  labours,  and  in  the  second 
issue  of  the  Journal  which  it  recently  inaugurated,  the 
[425]  D 
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policy  of  the  Society  is  at  last  set  forth  in  full.  The 
exact  terms  of  the  policy  are  given  elsewhere  in  this  issue; 
we  understand  that  it  has  been  submitted  to  all  the 
branches  of  the  Society,  and  has  been  endorsed  by  them 
'without  a  dissentient  note  wiiich  would  necessitate  a 
reconsideration  of  essential  principles.  " 

This  long-considered  policy  differs  from  that  of  any 
of  the  sectional  associations  with  which  we  have  pre- 
viously been  acquainted,  in  that  it  contemplates  improve- 
ment of  individual  circumstances  by  advancement  of  the 
engineering  industries  and  not  by  operations  directed 
against  employers;  yet  the  interests  of  individuals  are 
not  to  be  neglected.  A  careful  study  of  the  summarised 
policy  clearly  indicates  that  ihe  Society  intends  to  be  a 
third  party,  neither  allied  with  nor  opposed  to  em- 
ployers or  workpeople,  but  yet  in  friendly  association 
with  both.  So  far  the  interests  of  individuals  and 
of  the  profession  are  concerned,  uis-a-vis  the  employers, 
the  Society  will  "  attempt  to  establish  communications  " 
with  employers  as  individuals  and  with  employers' 
organisations,  but  in  pursuing  its  aims  "considera- 
tion will  be  given  to  tlie  effect  of  any  such  action  on  tlie 
firm  to  which  the  members  concerned  belong,"  and  to 
the  interests  of  the  industry  in  general.  Put  into  plain 
English,  we  take  this  to  imply  that  any  sucli  action  as 
striking  for  higher  salaries,  Ac,  is  wholly  outside  the 
society's  programme;  friendly  discussion  with  the  em- 
ployers, on  questions  not  only  relating  to  conditions  of 
service  but  also  to  technical  matters,  will  be  the  mode 
of  working,  and  for  this  purpose  the  Society  hopes  to 
bring  about  the  establishment  of  joint  councils  of  em- 
ploj-ers  and  technical  staff.  Some  few  such  councils  are 
already  in  existence,  independently  of  the  Society. 

On  the  other  hand,  the  Society  will  not  ally  itself  witli 
the  manual  workers  in  the  pursuit  of  improved  condi- 
tions of  service,  but  it  will  seek  to  co-operate  with  them 
in  efforts  to  promote  the  advancement  of  the  engineering 
industries. 

It  is  not  easj-  at  first  sight  to  grasp  precisely  the  pur- 
port of  this  declaration  of  policy,  but  on  reflection  and 
Btudy  it  will  be  found  that  there  is  much  more  in  it 
than  might  appear.  The  Society  is,  in  fact,  striking 
out  on  entirely  new  lines,  and  aiming  at  highpr  ideals 
than  any  of  its  contemporaries.  Employers  who  have 
watched  with  some  suspicion  the  development  of  the 
new  body  will  certainly  be  relieved  to  find  that  it  will 
not  pursue  an  aggressive  policy;  wh«re  the  conditions  of 
service  are  unjust  or  oppressive,  or  otherwise  fail  to 
conform  with  reasonable  standards,  no  doubt  their  atten- 
tion will  be  drawn  to  the  matter,  and  proposals  will  be 
made  for  their  amelioration.  That  there  is  ample  scope 
for  improvement  is  undeniable,  for  the  brain  worker 
often  receives  less  consideration  than  the  manual 
workers  under  his  control,  though  without  his  skilled 
co-operation  and  trained  judgment  neither  employers 
nor  manual  workers  could  accomplish  anything ;  we 
hope  that  steady  progress  towards  adequate  apprecia- 
tion of  the  technical  staff's  services  will  result  from  the 
efforts  of  the  Societj'. 

The  manual  workers,  on  the  other  hand,  will  be  in-  ' 
terested  to  learn  what  stejjs  the  Society  will  propose  with 
a  view  to  promoting  the  advancement  of  industry  with 
their  co-operation.  We  have  no  doubt  that  the  influence 
of  the  Society  will  be  directed  towards  the  adoption  of 
saner  methods  than  those  which  have  hitherto  been 
favoured  by  the  workers,  and  which  have  so  disastrously 
crippled  industry  in  the  recent  past.  At  the  Trade 
Union  Congress  the  bankruptcy  of  the  strike  policy  was 
demonstrated  as  plainly  as  that  of  the  trade  unions 
which  had  so  recklessly  pursued  it.  Many  trade  union 
leaders  are  well  aware  of  the  fatuity  of  that  policy  and 
of  thp  direction  in  which  safety  and  recuperation  can  he 
found,  but  they  dare  not  or  cannot  lead  along  that  path. 
If  it  be  the  purpose  of  the  Technical  Engineers  to 
educate  their  comrades  and  to  show  them  how  high 
wages,  comfortable  living  conditions,  and  guaranteed 
employment  can  be  attained  for  all  ranks  in  the  in- 
dustry, good  luck  to  them  ! 

The  only  excuse  for  bo  prolonged  a  period  of  gestation 
as  has  been  undergone  by  the  Societv  is  that  the  infant 


shall  possess  a  sound  constitution  and  an  intellect  of 
the  highest  order ;  granted  those  endowments,  the  labour 
has  been  well  worth  while.  We  believe  that  these  con- 
ditions are  fulfilled,  and  we  welcome  the  declaration  of 
the  Society  as  evidence  of  its  high  aims  and  public 
spirit.  The  door  is  now  open  for  the  many  thousands 
of  eligible  candidates  for  membership  who  are  guiding 
and  controlling  our  engineering  industries  to  demons- 
trate their  faith  in  the  future  of  those  industries,  and 
to  share  in  the  task  of  reconstruction  and  reform,  by 
joining  the  Society. 


A  GERMAN   PRICE   CONTEST   IN   INSU- 
LATED CONDUCTORS. 


.Vt  the  present  time  a  trade  price  contest  of  national 
dimensions  is  proceeding  in  Germany  in  the  department 
of  the  manufacture  of  cables  and  insulated  conductors, 
excluding  those  for  telephony  and  telegraphy,  in  connec- 
tion with  which  the  old  and  familiar  method  of  big  firms 
trj-ing  to  freeze  out  the  smaller  has  again  been  brought 
into  practical  operation. 

The  production  of  insulated  conductors  in  Germany 
is  controlled  by  two  groups.  The  first  comprises  24 
works,  including  the  A. E.G.,  the  Siemens-Schuckert 
Co.,  Felten  &  Guilleaume,  the  Duisburg  Cable  Works, 
ifcc,  which  are  combined  in  the  form  of  a  syndicate 
under  the  title  of  the  Sales  Bureau  of  the  United  Manu- 
facturers of  Insulated  Conductors  of  Berlin.  The  syn- 
dicate maintains  an  office  in  that  city  which  regulates 
all  sale  transactions  of  the  members.  In  the  second 
group,  which  consists  of  li  works  of  average  size,  the 
lead  is  taken  by  the  West  German  Wire  and  Cable  Works 
Co.,  of  Duisburg. 

During  the  first  half  of  1920  the  situation  of  the 
market  in  Germany  was  such  that  about  40  per  cent,  of 
the  inland  requirements  was  being  covered  by  the  out- 
siders forming  the  second  group.  About  the  middle  of 
the  year  business  experienced  a  considerable  falling  ofi, 
and  sale  prices  naturally  declined ;  supplies  exceeded  the 
demand,  and  the  competition  of  the  outside  works  was 
felt  keenly  by  the  syndicate.  With  the  object  of  secur- 
ing stability  in  the  market,  the  outside  works  are  said 
to  have  entered  into  negotiations  with  the  syndicate  so 
as  to  endeavour  to  conclude  a  mutual  price  convention. 
This  was  refused  by  the  syndicate,  which,  however,  sug- 
gested that  the  firms  in  the  second  group  should  agree 
to  be  incorporated  in  the  syndicate.  But  after  the 
annual  turnover  of  the  independent  works  had  been 
communicated  to  the  syndicate,  which  had  not  expected 
such  large  figures,  the  negotiations  were  broken  off,  as 
the  syndicate  was  not  prepared  to  concede  a  share  in  the 
business  of  the  extent  represented  by  the  turnover  of  the 
outside  works.  The  rejection  of  the  proposed  under- 
standing was  followed  by  the  issue  by  the  syndicate  of 
lists  quoting  prices,  it  is  reported,  below  the  costs  of 
production,  in  order  in  this  way  to  start  a  trade  contest 
with  the  ring-free  makers.  As  most  of  the  latter  were 
either  unwilling  or  unable  to  sell  at  the  syndicate  prices, 
they  proceeded  to  make  decisive  restrictions  in  working, 
and  the  syndicate  had  to  meet  practically  the  whole  of 
the  inland  demand.  At  the  same  time,  a  brisk  export 
demand  set  in.  as  German  prices  were  far  below  those 
of  the  world's  market  quotations.  Speculators  also 
appeared  on  the  scene  and  took  large  quantities  out  of 
the  market,  and  the  final  result  was  that  the  syndicate 
works  became  unable  to  cope  with  the  growing  detnand, 
particularly  as  some  of  the  syndicate  members,  in  their 
turn,  began  to  restrict  production  on  account  of  the 
large  losses  which  were  being  incurred  on  manufac- 
turing. 

During  the  past  few  weeks  the  peculiar  situation  has 
arisen  that  owing  to  the  existence  of  large  orders  on  the 
books  of  the  syndicate,  the  members  are  far  from  being 
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able  to  meet  reijuirenieuts,  and  are  scarcely  able  to 
accept  new  business.  As  a  consequence  many  customers 
tind  difficulty  in  obtaining  deliveries,  and  they  are  now 
reverting  to  tlie  outside  makers  who,  under  the  prevail- 
ing circumstances,  are  able  fo  realise  sale  prices  which 
are  declared  to  be  about  .'J-iJ  per  cent,  higher  than  the 
syndicate  ijuotations,  which  were  reduced  on  July  IsC 
tu  from  2ij  to  40  per  cent,  under  the  costs  of  production. 
The  situation  has  consequently  turned  to  the  advantage 
of  the  outside  works,  as  the  "cutting  prices"  of  the 
syndicate  are  no  longer  ol  any  practical  importance 
under  the  influence  of  tlie  existing  demands.  It 
remains  to  be  seen  whether  tlie  syndicate  will  now  main- 
tain its  prices.  The  further  depreciation  of  tlie  mark 
has  increased  the  cost  of  th')se  raw  materials  which  have 
to  be  imported,  and  the  proceeds  from  the  export  trade 
have  diminished,  while  the  prospect  is  at  hand  that  mer- 
chants and  speculators  may  now  be  able  to  throw  on  the 
market  insulated  coiidi»'tors  cheajier  tlian  the  actual 
cost  of  the  raw  materials  to  the  works.  It  is  suggested 
.that  the  best  solution  of  present  difficulties  would  lie  in 
the  conclusion  of  an  understanding  between  the  two 
groups,  seeing  that  market  conditions  have  frustrated 
the  original  object  of  the  syndicate  in  initiating  a  price 
war. 


In     the     Daily   Chruniclt     last    week 

Electrifying        .\h-.  S.  L.  Bensusan,  with  a  true  nove- 

England.  list-cuni-journalist   ability,    set   out    to 

tickle  the  public  fancy  on  what  is  now 

happening  in*the  way  of    "  electrifying   England  "  (as 

the  head-line  has  it). 

We  quite  agree  tliat  ''  the  time  should  not  be  far 
distant  when  railway,  factory,  house,  and  farm  will 
receive  their  power  from  some  great  electricity  station,"' 
and  when  fogs  shall  be  unknown,  and  so  on.  He  goes 
on  to  tell  how  England  has  been  mapped  out  into  elec- 
tricity districts,  and  we  are  (juite  at  one  with  him  in 
his  evident  desire  that  all  this  should  be  accomplished 
as  quickly  as  possible.  Mr.  Bensusan  himself  evidently 
thinks  it  will.  But  with  a  (juite  touching  naivete  he 
introduces  into  his  penultimate  paragraph  just  the 
point  wliich  has  delayed  and  wliich  (if  allowed) 
will  delay  the  Utopian  prospect  depicted  in  his 
article.  The  paragraph  reads:  —  "It  does  not  re- 
quire much  imagination  to  reali.se  that  all  these 
undertakings  represent  private  interests,  and  that 
many  of  these  interests  will  resist  national  develop- 
ment on  personal  grounds.  Here  the  public  common 
sense  may  be  expected  to  intervene."  And  if  it  does 
intervene,  the  old  interminable  wrangle  between  the 
principles  of  municipal  and  private  enterprise  whicli 
has  thwarted  nearly  every  great  project  in  tlie  industry 
up  to  now  will  take  on  a  new  lease  of  life.  If  there 
is  one  thing  more  than  another  which  should  now  drop 
out  it  is  this  very  question  of  politics.  On  the  one 
hand  tiie  whole  industrial  world  is  waiting  for  a  cheap 
and  abundant  supply  of  electricity,  and  on  the  other, 
we  are  swamped  with  reorganising  projects  on  paper. 
The  only  discriminating  rule  to  apply  to  such  schemes 
at  such  a  juncture  is  that  whoever  is  willing  to  start 
improving  supply  nt  once,  wliether  company  or  munici- 
pal, should  be  told  by  the  Electricity  Commissioners  to 
po  ahead — a  simple  rule,  but  one  which  would  certainly 
cut  this   Gordian  knot  of   interwoven  politics. 


Rathek  more  than  twelve  months  a£;o 
South  Africa      H.M.    Senior    Trade    Commissioner    in 
as  a  Market.       South    Africa    (Mr.    W.    G.    Wickham) 
pointed  out  in  a  report  which  was  re- 
viewed   in    these    columns   that   the    Union    constituted 
»    very     large     potential     market    for     materials    for 
railways,    harbours,    building,    and    industry,    as    well 
as     public     services     such     as     electric     lijrht,     power 
and    traction,    telephones,     Ac.       His     statement    wag 
based    partly    on    his    knowledge    of    arrears    of    work 
that   had    accumulated    during    the    war.    and    partly 
on    an    intelligent    anticipation    of    pending    develop- 


ments. A  year  has  passed,  and  Mr.  Wickham's  expec- 
tations cannot  be  said  to  have  been  realised.  Our 
comment  is  not  intended  as  a  criticism  of  the  accuracy 
of  the  Trade  Commissioner's  deductions.  The  combina- 
tion of  circumstances  which  arose  later  was'  strong 
enough  to  hamper  progress  in  many  countries  besidet 
South  Africa.  Our  desire  is  to  emphasise  the  import- 
ance of  cultivating  this  market  now  that  the  time  is 
gradually  growing  nearer  when  the  development  of  many 
industrial  plans  may  come  to  fruition.  For  a  long 
period  subsequent  to  the  Armistice  schemes  were  held 
up  owing  to  the  impossibility  of  obtaining  from  Britiih 
manufacturers  either  firm  prices  or  definite  promises 
uf  delivery.  Mr.  Wickham  says  that  in  the  larger  in- 
dustrial centres  large-scale  production  of  power  directly 
connected  with  railway  electrification  on  the  lines  re- 
commended in  the  report  of  Messrs.  Merz  and  McLellan 
may  do  much  to  cheapen  manufacture.  Continually 
increasing  demands  for  smaller  electrical  plant  and 
apparatus  sliould  result.  The  problems  of  marketing 
are  discussed  in  a  very  outspoken  chapter  in  which  Mr. 
Wickham  pleads  for  more  method  in  oversea  distribu- 
tion. He  defends  the  merchant  against  the  manufac- 
turers who  rashly  decide  to  dispense  with  his  services 
before  they  have  properly  studied  his  manner  of  work- 
ing. Coinoidently  witli  the  appearance  of  H.M.  Trade 
Commissioner's  report,  one  by  the  United  States  Govern- 
ment representative  in  Johannesburg  has  reached  ub, 
which  deals  with  this  same  problem  of  marketing,  and 
arrives  at  the  same  conclusions  as  !Mr.  Wickham,  though 
for  somewhat  different  reasons.  We  give  in  another 
column  a  summary  of  the  statements  contained  in  each 
report. 


The  annual  Festival  Dinner  of  the 
The  Electrical  Electrical  Trades  Benevolent  Institu- 
Trades  tion  will  be  held  at  the  Trocadero  Res- 

Benevolent       taurant  on  October  26th,  and  Sir  Tom 

Institution.  Callender  will  preside.  This  year  the 
Committee  has  decided  to  adopt  an 
innovation — so  far  as  the  Festival  is  concerned — in  that 
ladies  will  be  present  at  the  dinner. 

It  is  the  function  of  tliis  Institution  to  play  the  part 
or  the  Good  Samaritan  to  those  members  of  the  electrical 
industry  who  are  neitlier  able  themselves  to  provide  for 
a  rainy  day  nor  in  a  position  to  join  a  trade  union  or 
Isenetit  society.  Unlike  other  branches  of  industry,  the 
electrical  industry  has  enjoyed  comparative  prosperity 
for  many  years;  yet  the  provision  which  it  has  made, 
through  the  medium  of  the  Benevolent  Institution,  for 
the  relief  of  those  of  its  members  who  fall  on  evil  days  is 
ridiculous-ly  inadequate  to  meet  present  and  prospective 
needs,  and  is  indeed  so  niggardly  as  to  be  utterly  un- 
worthy of  a  great  and  important  department  of  engi- 
neering and  commerce.  We  earnestly  hope,  therefore, 
that  there  will  be  a  large  gathering  at  the  Festival  to 
support  Sir  Tom  Callender,  and  that  the  list  of  contri- 
butions to  be  announced  on  that  occasion  will  break  all 
previous  records. 

This,  we  venture  to  suggest,  is  a  personal  matter 
touching  tlie  honour  and  humanity  of  every  one  of  our 
readers.  Each  can  help — if  not  by  gifts  of  money,  then 
by  getting  new  members  to  join  the  .Vssociation.  So 
long  as  we  leave  the  matter  for  the  other  fellow  to  attend 
to,  progress  cannot  be  hoped  for.  "'  The  objects  of  the 
Institution  are  to  grant  pensions  and  to  dispense  tem- 
porary relief  to  deserving  and  necessitous  persons  who 
are  or  have  been  engaged  in  the  electrical  trade  in  the 
United  Kinsrdom  as  enipJoijen),  managers,  teachrnt.  or 
nti  fhe  ettf/inreritig,  designing,  drawing,  sales,  or  office 
staff,  or  in  other  similar  cafxicities,  or  to  their  depen- 
dents." The  qualification  of  a  member  is  a  subscription 
of  10s.  per  annum,  or  the  collection  of  the  siibscriptions 
of  five  members  or  of  £.5  in  honorary  contributions. 
Surely  these  conditions  are  easily  met !  .•Vnd  in  meeting 
theni  one  not  only  helps  one's  comrades,  bnt  provides  for 
one's  own  future  needs  in  the  event  of  a  reverse  of 
fortune. 
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ELECTRICITY     IN     MINES. 


By    M.     I.    WILLIAMS-ELLIS. 


Electric  Haulage 

There  are  comparatively  few  collieries  and  niinss  in 
which  electric  haulage  gears  are  not  operating.      It  is 
no    uncommon    thing    to    see    main-and-tail  and  main 
rope    haulage  gears     aggregating    over 
1,000  h.p.  in  one  colliery,  and  in  ad- 
dition, one  finds  underground  a  large 
number  of  small  haulages  for   dealing 
with  cross-roads  and  gateways.      Port- 
able haulages,  too,  are  now  slowly  in- 
creasing   in   numbers,  and   these   form 
very  handy  auxiliaries. 

In  the  case  of  horse  haulage,  the  cost 
of  working  a  mine  is  considerably  in- 
creased by  the  fact  that  roads  have  to 
be  kept  at  a  lieight  of  at  least  five  feet 
to  allow  the  necessary  head  room,  but 
this  extra  cost  can  now  be  eliminated 
by  the  adoption  of  electric  haulage  and 
locomotives.  The  principal  cases  to  be 
dealt  with  are  the  following  : — 

1.  Where  a  single  road  is  to  be 
worked,  and  where  there  is  a  sufficient 
gradient,  exceeding,  say,  .3  in.  per 
yard,  which  will  allow  the  tubs  to  run 
back  to  the  loading  point  by  gravity. 

2.  \Vhere  there  is  only  a  single  set  of 
rails  available,  and  the  gradient  is  too 
slight  to  allow  the  tubs  to  return  under 
gravity. 

3.  Where  two  tracks  can  be  laid, 
i.e.,  for  endless  rope  haulage. 

4.  Where  the  tracks  are  more  or  less  Isvel,   but  with 
I  large  number  of  bends  and  turns. 

It  may  be  of  interest  to  give  a  case  in  connection  with 
an   incline  haulage    as   altered    from    steam    to   electric 
haulage  to-day,   with  power  supply   at   2d.    per  unit. 
Steam. 

Interest       Deprecia-    Total  annual 
RspairB,  at  7  %.        tion  6  %.  cost. 

=630  fUO 

Electric. 


(Concluded  from  page  397.) 

economy  shown  above,  there  are  other  savings  effected, 
namely,  faster  and  more  even  manipulation  of  haulage, 
less  wear  and  tear  on  ropes,  d-c.  As  regards  winch 
work,  greater  use  can  be  made  of  small  electric  winches 


Coal  bill 
per  annum.       Btoker. 


£100 


Repairs 

■£20 


£273/12  £20  £280  £200  £773/12 

On  the  above  figures  a  saving  of  £516  8s.  per  annum 
per   ton.      It  must  be 


is  shown,  with  coal  at   £2    10s. 


Fio.   8.— Main   and    'J'ail   Hadlaor  at  Hrancki'f.th    Colliery,   driven  by  a  400-H.r.   "  Witton 
Induction  Motob  working  at  3,000  volts,  40  cycles,  400  r.p.m. 

taken  into  account  that  the  steam  plant  was  at  a  pre-war 
and  electric  at  a  post-war  price.*     In  addition  to  the 

•  A  typical  instance  of  economy  which  can  be  effected  by 
electric  haulapc  was  fsbown  not  long  ago  on  a  road  500  yards 
long.  When  driven  by  steam  haulage,  the  working  cost  w-as 
1.77d.  per  ton,  but  when  electric  haulage  was  installed  the 
cost  fell  to  0.39d.  per  ton  on  an  output  of  300  tons  per  day,  a 
•aving  of  1.38d.  per  ton,  aggregating  £500  per  annum. 


Pig.    9. — IOO-h.p.,    3-rHASE    Sandvcroft    iNDrcTioN    Motor,  Slit-rixq 

TYPE,    290  R.P.M.,    2,200    volts.    25    cycles.    Drum  9  vt.  diam.. 

Depth  of  Wind  1,.500  ft.,  Rope  Speed  750  f.p.m. 

in  many  cases,  although  for  the  sake  of  ventilation  in 
some  cases  air  winches  only  could  be  adopted ;  they  can 
not  only  be  used  more  largely  for  running  tubs  from 
the  working  face,  but  also  for  the  actual  loading  of  tubs. 
The  endless  rope  system  is  widely  used  in  colliery  work, 
both  for  underground  and  for  surface  work;  it  is,  of 
course,  an  essentially  slow  running  system,  the  speed 
of  hauling  rope  being  usually  about  two  miles  per  hour. 
In  nearly  all  cases  the  old  steam  engine  has  now  been 
abolished,  it  being  a  system  most  suitable  for  the  elec- 
tric drive;  the  only  disadvantage  in  connection  with 
endless  rope  work  is  the  large  ratio  of  reduction  in 
gearing  that  is  required. 

Still  for  a  uniformly  loaded  system  with  gradients 
this  system  is  undoub- 
tedly the  best,  and  can 
be  made  to  increase  the 
output  of  a  mine  con 
siderably,*  but  in  cases 
where  the  track  is  level' 
advantages  are  now  to  be 
found  in  the  electric  bat- 
tery locomotive. 

Small  winders  and 
lioists  are  shown  in  tli.' 
accompanying  figures. 

Electric  locomotives 
fall  into  two  classes:  (1) 
Self-contained  battery 
locomotives ;  (2)  trolley 
locomotives.  Both  sys- 
tem.? have  their  advan- 
tages, but  it  is  only  dur- 
ing the  last  two  or  three 
years  that  the  battery 
locomotive  has  come  into  competition  with  the  trolley 
locomotive ;  it  has  the  advantage  of  being  able  to  be  used 

*  The  motor  required  is  only  about  one-third  the  size  re- 
quired for  a  main  rope  or  main-and-tail  work.  ^  It  gives  a 
.■^fcarly  load,  which  is  a  great  asset  to  the  power  station,  and 
uniform  delivery  of  tubs  at  the  mine  bottom  prevents  conges- 
tion and  reduces  the  cost  of  handling. 
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in  situations  where  the  trolley  system  could  not  be  used, 
there  being  no  danger  of  sparking  on  overhead  lines  or 
tracks,  while  the  locomotive  itself  can  work  in  the 
smallest  of  levels,  and  shunting,  &c.,  underground  can 
be  carried  out  far  more  quickly.  Pit  ponies  could  be 
largely  done  away  with,  if  the  battery  locomotive  were 
more  generally  adopted  ;  a  3-ton  weight  locomotive  will 


Fig.  10. — Sandvcroft  60-h.p.  Endless  Rope  HAnLAGB  Gear. 

do  the  work  of  from  three  to  four  hoise*.  Of  cour»«  it  i» 
necessary  to  have  a  fairly  heavy  track,  and  one  better 
cared  for  than  is  usually  found  in  our  mines;  thit 
applies  more  especially  in  connection  with  locomotiv** 
weighing  over  4  tons. 

For  long  distances,  where  the  roads  are  crooked  and 
the  gradients  suitable,  electric  locomotives  are  mors 
eflBcient  than  wire  rope  haulage.  It  must  be  borne  in 
mind,  however,  that  locomotives  are  not  well  adapted 
for  gradients  steeper  than  1  in  50.  Small  battery 
locomotives  are  now  built  that  will  take  12-ft.  radius 
curves,  a  photograph  of  one  such  being  shown  in  fig.  11, 
built  by  the  British  Electric  Vehicles,  Ltd.  ;  perform- 
ance curves  for  this  locomotive  are  given  in  figs.  12,  1.3 
and  16.  The  most  satisfactory  arrangement,  where  two 
locomotives  are  not  justified  on  the  same  floor  or  level,  i» 
to  have  a  spare  set  of  batteries,  which  are  charged  at  th« 
•nd  of  each  day's  work.   Fig.  17  shows  a  simple  arranjs- 


Fio.  11.— B.E.V.  10-TON  Battery  Locomotive. 

ment  including  charging  plant,  the  locomotive  coming 
in  on  the  far  side  of  the  platform  on  which  the  batteries 
■tand ;  the  batteries  are  withdrawn  on  the  sliding  rails 
ihown,  and  fresli  ones  are  pushed  in,  the  change  being 
completed  in  five  minutes  by  one  man.  With  such  an 
arrangement  great  care  should  be  taken  in  working 
out  the  right  size  of  battery  for  the  day's  work. 

A  well  laid-out  scheme  for  battery  and  trolley  loco- 
motive work  may  be  seen  at  the  Ebbw  Vale  Iron  Minei 
at  Irthlingborough.  The  locomotives  have  been  supplied 
by  the  li.T.H.  Co.  and  tlie  B.E.V.,  Ltd.,  the  battery 
ones  by  the  latter  and  the  trolley  type  by  the  former. 
The  trolley  locomotive  system  is  operated  at  260 
volts  d.c,  each  locomotive  being  equipped  with  two 
38-h.p.  motors,  and  weighing  approiimately  7  tons 
(fig.  11).  In  this  mine  the  loaded  tubs  are  brought 
up  separately  from  the  face  by  tlie  small  battery 
locomotives,  and  are  then  drawn  from  the  mar- 
shalling point  to  the  surface  in  trains  of  25  by 
the  trolley   locomotives.      Th«  weight  of  a  loaded  truck 


is  3  tons,  so  that  the  total  load  behind  each  locomotive 
is  75  tons.  These  locomotives  are  rated  at  a  draw-bar 
pull  of  2,800  lb.  at  7  miles  per  hour,  and  of  course  the 
maximum  draw-bar  pull  which  can  be  exerted  is  only 
limited  by  the  condition  of  the  rails,  the  motors  being 
powerful  enough  to  slip  the  wheels  in  all  conditions. 
The  gauge  is  3  ft.,  and  the  locomotives  are  fitted  with 
series  parallel  controllers.  The  brake  is  a  hand  brake 
acting  on  all  wheels,  and  a  sanding  device  is  also  fitted. 
The  characteristic  curves  of  the  motors  used  in  the 
above  locomotives  are  given  in  fig.  15.  The  work  done 
by  gathering  and  hauling  locomotives  calls  for  a  large 
amount  of  starting  and  stopping,  and  for  this  reason 
alone  it  may  be  claimed  to  be  more  advantageous  to  use 
the  trolley  system  when  head  room  is  available.  Where, 
however,  the  trips  are  short  and  the  output  low,  al- 
though battery  locomotives  are  primarily  gathering 
locomotives,  they  may  also  be  considered  as  suitable  for 
haulage,  under  favourable  conditions.  The  main  objec- 
tion to  electric  locomotives  in  a  pit  is  the  uncertainty 
of  gradients  and  the  fact  that  locomotives  are  not  well 
adapted  for  gradients  steeper  than  1  in  50,  also  in 
some   cases  questions    are    raised   a»  to   the   cost   of   the 


Fios.  12  &  13.— Performance  Curves  of  B.E.V.  10-ton  Loco- 
motive; Trailer  Load  (including  Weight  of  Trailer) 
10  Tons. 

extra  heavy  roads,  &c. ;  the  great  weight  of  the  loco- 
motive always  entails  a  more  expensive  road  with  heavy 
rails,  and  sleepers,  than  that  required  for  pit-pony 
traction,  as  the  consequences  of  the  train  getting  oli  the 
road  might  be  serious.  The  writer  does  not  advise  the 
use  of  rails  lighter  than  25  lb.  per  yard  even  for  small 
3-ton  weight  locomotives.  The  electrical  equipment  is 
selected  with  due  regard  to  the  weight  of  the  locomotive 
and  battery  capacity.  In  order  to  get  economic  working 
great  care  must  be  exercised  in  the  selection  of  a  suitable 
battery,  which  can  be  determined  by  comparison  with 
similar  operations,  or  calculated  from  data  of  loads, 
gradients,  speed,  length  of  run,  <tc. 

It  may  be  of  interest  to  mention  that  a  B.E.V.  battery 
locomotive  at  Messrs.  Greaves's  slate  mine.  North  Wales, 
gives  a  net  saving  over  horse  traction  in  running  costs 
of  over  £400  per  annum,  all  horses  having  now  been 
done  away  with.  There  are  certain  prejudices  against 
the  use  of  mechanical  transport  in  the  mines,  particu- 
larly coal  mines,  where  there  is  risk  of  explosions  being 
caused  bj-  sparking  in  the  case  of  an  electrical  installa- 
tion. One  feels,  however,  that  many  prejudices  will 
l)e  overcome,  as  it  is  not  difficult  to  render  safe  a  self- 
I'lmtainod  electric  locomotive,  which  is  a  very  different 
tiling  to  trying  to  prevent  current  picked  up  bj-  a  trolley 
system  from  sparking.  It  is  now  quite  obvious  that 
where  mechanical  power  can  be  used  in  lieu  of  animal 
or  man  power,  the  saving  is  great,  given  suitable  con- 
ditions, while  the  prime  cost  will  not  be  so  heavy  as 
some  imagine. 

The  question  of  providing  springs  for  electric  loco- 
motives of  large  size  is  important,  the  most  satisfactory 
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arrangement  being  semi-elliptical  springs  witli  an  equa- 
liser bar,  such  as  is  adopted  bv  the  G.E.C.  of  America. 
From  the  writer's  experience  of  small  locomotives  of, 
say,  2  and  3  tons  weight,  with  short  wheel  base,  springs 


can  be  obtained,  nud  when  the  machine  is  not  working, 

no  power  is  being  consumed. 

One  of  the  secrets  of  success  in  coal  cutting  from  an 

electrical  standpoint,  is  to  have  the  motor  of  ample  size; 
owing  to  a  too  small  margin  of  power 
having  been  allowed,  in  a  good  many 
cases,  resulting  in  overheating  and  break- 
down, the  electrical  coal  cutter  has  some- 
times lieen  condemned. 


Fig.  14.— B.T.H.  7-ton  Electric  Mixing  Locomotives. 

are  unnecessary  even  in  the  case  of  battery  locomotives, 
but  it  must  be  remembered  that  a  good  class  of  battery 
such  as  the  Chloride,  D.P.,  or  Edison,  must  be  used. 

Coal  Cutting. 
The  advantages  of  machine  lioling,  as  compared  with 
hand  holing,  are  well  known  to  all,  while  the  motive 
power  of  these  machines  is  limited  to  electricity  and 
compressed  air.  Electricity  for  a  long  time  had  a  great 
disadvantage  in  the  chances  of  sparking,  when  d.c. 
was  more  generally  employed  for  mines  than  it  is  to-day. 


*iC^      J^^  *^^ 


Fig.  16.— CH.tRACTERiSTic  Curves  of  Motors 

01-  B.E.V.    10-TON    B.ATTERY  LOCOMOTIVR. 


In  America  the  value  of  the  coal  cutter  has  been  more 
fully  recognised  than  here,  as  the  cost  of  working  is 
greatly  reduced,  and,  owing  to  the  greater  output,  the 
quantity  of  coal  raised  per  man  is  much  greater,  and 
in  many  cases  the  wages  earned  are  higher,  than  where 
holing  by  hand.  The  increased  rapidity  with  which  the 
face  is  advanced  enables  a  large  tonnage  to  be  got  from 
a  shorter  length  of  face,  and  so  reduces  the  length  of 
roads  to  be  kept  open.  Tlie  rapidly  increasing  popu- 
larity of  the  electric  drive  has  come  about  through  the 
recognition   of   the   principle   that  an   increased   output 
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Pio.  15. — Characteristic  Corves  of  B.T.H. 
7-TON  Mining  Locomotive. 


But  with  the  advent  of  the  induction  motor  of  special 
design,  such  as  the  "  Cascade"  motor,  these  disadvan- 
tages have  almost  all  been  removed,  and  with  such 
machines  this  is  to-day  the  most  economical  method 
of  getting  coal,  provided  circumstances  permit  of   it. 

As  in  drilling  so  in  coal  cutting,  the  great  loss  with 
compressed  air  arises  from  leakage  in  the  pipes,  which 
proves  very  expensive.  A  great  deal  of  time,  also,  is 
taken  in  laying  the  pipes  and  in  coupling  them  to  the 
machines.  With  electricity  the  caljlcs  are  easily  laid 
along  the  gates  and  coal  face,  a  greater  speed  of  cutting 


'in.  17.— Charging  Slation  for  B.E.V.  Battery  Locomotive 
at  Messrs.  Greaves  &  Son's  Slate  Mines,  North  Wales. 

of  coal  cutter.s  can  largely  be  obtained  by  the  adoption 
of  electrical  operation,  and  the  future  holds  very  bright 
prospects  for  the  application  of  electricity  to  the  driving 
(if  coal-cutting  machinery. 

According  to  recent  statistics,  of  all  the  coal-cutting 
machines  in  operation,  40  per  cent,  were  electrical,  and 
there  were  twice  as  many  electrical  as  compressed  air 
accessions  to  the  ranks  per  annum ;  this  proportion 
may,  however,  be  a  good  deal  higher  to-day. 
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THE  CONTRACTOR'S  FUTURE. 


By  E.  p.  BENNETT. 


A  SERIOUS  malady  requires  accurate  diagnosis  and  dras- 
tic remedy.  It  is  doubtful  whether  the  writer  of  the 
article  in  your  issue  of  September  16th  on  "  The  Con- 
tractor's Future  "  has  done  more  than  to  focus  atten- 
tion on  the  malady  again.  This  alone  is  desirable,  as 
the  position  of  a  contractor,  in  relation  to  the  sales  side 
of  his  business,  is  a  serious  one,  and  leaving  it  to  its  own 
development  will  prove  fatal  to  his  very  existence  as 
a  sales  medium. 

It  is  doubtful  whetlier  the  early  education  or  business 
training  of  the  majority  of  contractors  has  fitted  them 
to  handle  the  sales  .side  of  their  business  adequately. 
Such  training — from  its  commencement — is  usually  on 
the  technical  side,  and  it  is  not  until  this  training  has 
run  its  ordinary  course  that  the  individual,  developing 
an  idea  of  running  an  electrical  contracting  business, 
begins  to  secure  some  knowledge  of  the  sales  side. 

It  is  an  acknowledged  fact  that  a  very  large  number 
of  the  present-day  contractors  started  their  business 
career  in  comparatively  humble  circumstances,  and  as 
your  writer  indicates,  their  offices  and  shops  are  to  be 
found  in  the  back  allej's  of  our  cities  and  towns.  The 
early  development  of  the  business  was  devoted  exclu- 
sively to  installation  work,  although  a  contractor  may 
eventually  have  specialised  in  any  of  the  following  cate- 
gories :  — 

1.  Ordinary  house  installations. 

2.  Industrial  and  factory  installations. 

3.  Marine  wiring  and  equipment,  &c. 
Development  oi  sales  in  these  sections,  with  the  possible 

exception  of  No.  1,  has  not  led  towards  appliances  and 
the  lighter  type  of  apparatus,  but  simply  to  the  securing 
of  orders  for  heavy  plant  and  equipment.  Therefore, 
it  is  fairly  obvious  that  the  successful  development  of 
the  last  two  sections  can  be  as  easily — in  fact,  better — 
attained  by  a  contractor  locating  himself  in  industrial 
lentres  and  in  such  positions  therein  where  rent,  rates, 
and  taxes  are  least  burdensome. 

Let  us,  however,  endeavour  to  trace  the  steps  of  pro- 
gress of  the  wiring  contractor  who  has  specialised  largely 
in  house  installations. 

There  are  quite  a  number  of  such  concerns  now  estab- 
lished in  the  main  thoroughfares  of  our  cities,  the  prin- 
cipals of  which  have,  for  j'ears,  been  putting  tlieir  bi'st 
efforts  forward  to  develop  the  sale  of  electrical  appli- 
ances. It  is  very  questionable  whether  their  deserving 
efforts  have  met  with  even  partial  success. 

This  is  not  due  in  any  way,  on  their  part,  to  insuffi- 
cient finance,  inability  to  handle  sales,  or  disregard  of 
the  scope  of  the  field  of  operation,  or  on  the  part  of  the 
manufacturers,  disregard  of  their  position  as  distri- 
butors of  electrical  appliances,  but  due  to  circumstances 
over  which  neither  the  contractor  nor  the  manufacturer 
has  direct  control. 

The  field  of  operation  in  England  1  Your  correspon- 
dent refers  to  the  growing  importance  of  the  electrical 
sales  shops  of  the  United  States,  but  the  successful  de- 
velopment of  these  shops  is  governed  entirelj'  by  con- 
ditions which  are  scarcely  in  existence  in  this  country, 
let  alone  predominant  as  they  are  in  the  States. 

The  home  conditions  and  requirements  are  best  known 
to  the  "  home  "  manufacturers,  and  in  perhaps  not  a 
lesser  degree  to  the  contractors  and  those  retail  houses 
which  have  with  limited  success  endeavoured  to  foster 
the  sale  of  electrical  appliances,  and  have  opened  up 
special  departments,  thus  showing  that  they  also  have 
realised  that  with  proper  external  conditions  business 
in  these  lines  could  be  developed,  and  reasonable  finan- 
cial success  assured.  One  has  not  to  seek  far  for  in- 
stances, as  indicated  by  the  way  in  which  the  bigger 
stores  are  pushing  their  electrical  department  to  the 
forefront,  which  department,  until  quite  recently,  was 
located  in  some  obscure  corner  or  on  the  top  floor. 

It  will,  indeed,  be  of  interest  to  watch  the  success  or 
otherwise   of    the   large    foreign  manufacturing  concern 


which,  your  correspondent  states,  has  opened  its  first 
electric  shop  in  London,  which,  we  are  further  told, 
is  the  first  of  many  to  be  inaugurated  throughout  the 
principal  centres  of  this  country. 

If  electrical  appliances  could  be  handled  as  regardu 
management,  bulk,  and  distribution  in  a  similar  way 
to  the  common  commodities  of  every-day  consumption, 
there  is  no  reason  to  doubt  that  the  establishing  of  a 
retail  shop  for  electrical  appliances  would  meet  with  a 
fair  measure  of  success ;  but  if  the  attempt  be  made  by 
one  concern — and  this  concern  a  foreign  one — it  i« 
very  doubtful  whether  the  experiment  will  warrant  its 
continuance. 

To  sell  electrical  appliances  necessitates  a  certain 
amount  of  technical  knowledge;  in  this  respect  the  estab- 
lishment referred  to  could  quite  easily  be  adequately 
e(juipped  with  such  salesmen.  It  is  not,  however,  always 
the  salesman  who  has  "  the  last  word  "  in  the  comple- 
tion of  the  purchase  of  electrical  apparatus.  Often, 
and  perhaps  we  may  say  it  is  the  general  rule,  it  is 
here  that  the  influence  of  the  contractor  becomes  ap- 
parent, the  practice  of  many  would-be  purchasers  of 
electrical  appliances,  before  spending  their  money  on 
such  articles,  being  to  seek  the  advice  of  those  who 
undertook  tlieir  original  installation,  or  who  are  now 
responsible  for  its  maintenance. 

Seeing  that  this  portion  of  his  business  is  in  jeopardy, 
it  is  quite  natural  to  suppose  that  a  contractor  is  not 
going  to  be  too  anxious  to  influence  for  good  the  turn- 
over of  a  firm — be  it  home  or  foreign  governed — which 
has  established  a  retail  electrical  shop  in  his  vicinity. 

In  earlier  issues  of  the  Electrical  Review  articles 
have  appeared  in  connection  with  the  electrical  appli- 
ance sales  shops  in  Switzerland,  Italy  and  Spain.  There 
tlie  conditions  permit  of  the  successful  running  of  such 
.1  type  of  shop,  and  in  many  of  the  Continental  cities 
similar  shops  are  to  be  seen,  which  are  supported  almost 
entirely  by  the  demand  created  from  window  displays 
and  showroom  demonstrations.  Thus,  there  is  no  neces- 
sity to  look  so  far  afield  as  America  to  find  an  example 
which  we  can  turn  to  good  effect. 

Given  the  right  conditions  in  this  country,  the  con- 
tractor would  be  able  to  make  an  equal  success. 

The  co-ordinated  efforts  and  finance  of  a  combine  of 
twenty  or  more  contractors — establishing  one  or  two 
retail  shops — -are  not  going  to  serve  as  a  remedy,  for 
one  can  quite  easily  foresee  the  chaotic  conditions  which 
would  ultimately  result  from  such  a  combine ;  for  de- 
spite pooled  finances  and  central  control,  with  local 
co-operation  between  the  contractors,  as  suggested  by 
the  writer,  one  cannot  conceive  of  harmonious  working 
amongst  so  many  combined  business  heads. 

Rather  let  those  who  are  interested  in  the  successful 
development  of  the  electrical  appliance  trade  generally, 
and  the  safeguarding  of  the  legitimate  interests  of  the 
contractors  in  particular,  turn  their  efforts  towards  the 
really  effective  remedy  of  :  — 

Influencing  supply  authorities  to  offer  the  service  of 
free  or  cheaper  mains  and  power  circuit  connections, 
and  to  supply  electricity  at  cheap  rates. 

Influencing  standardisation  of  voltages  throughout 
the  country. 

Influencing  regulations  relative  to  power  mains  wired 
in  all  new  houses. 

Influencing  protection  for  the  home  manufacturers 
from  foreign  imports  of  appliances. 

Influencing  effootivo  co-operation  between  manufac- 
turcr.s  and  tiie  wholesale  distributors  for  the  rapid  dis- 
semination of  technical  and  sales  information  to  con- 
tractors throughout  the  country. 

Influencing  protection  for  the  contractor-retailer 
against  illicit  quoting  of  trade  terms. 

With  these  conditions  secured,  and  ample  allowance 
made  for  the  possible  maximum  demands  of  .ill  appli- 
ances in  this  country  as  governed  by  the  population 
factor,  national  prejudice  overcome,  and  the  influence 
of  the  gas  interests  effectually  counteracted — the  suc- 
cessful development  in  the  hands  of  the  contractor  of 
sales  of  electrical  apparatus,  arising  from  the  demand 
thus  created,  could  quite  reasonably  be  anticipated. 
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THE     SHIPPING,     ENQINEERINCTAND     MACHINERY     EXHIBITION. 


(Conchidrd  from  page  4-J-2. 


Okb  of  tbc  most  noticeable  features  of  this  year's  exhibition, 
which  clooed  on  Wednesday  last,  was  the  increased  number  cil 
firms  that  showed  welding  apparatus,  and  we  were  particu- 
larly interested  in  the  demonstrations  of  Messrs.  Bdcklkv. 
Saunders  i  Co.,  Ltd.,  which  hrm  supplies  a  large  variety  of 
plant  to  cover  practically  the  whole  lield  in  which  electric 
welding    is   »    commercial    propo.^ition.      Perhaps    the    most 


tion  in  certain  directions,  but  makes  it  possible  to  do  a  given 
amount  of  work  in  less  time  than  it  could  be  effected  in  by 
the  usual  methods. 

The  apparatus  is  portable,  and  comprises  two  main  parte, 
one  of  which  is  the  welding  tool.  lig.  11,  that  weighs  approxi- 
mately 18  lb.,  and  consists  of  a  .solenoid,  the  plunger  of  which 
carries  at  its  outer  end   a  chuck-like  holder  to  take  the  stud 


Fig.  11.~Thk  Cvc-Arc  Welding  Tool,. 


interesting  exhibit  was  the  Ilandstock  CycArc  welder,  so  called 
on  account  of  the  regular  cycle  of  operations  by  which  the  weld 
is  carried  out.  The  system  is  the  most  recent  development  in 
electric  welding,  and  has  now  been  put  on  the  market  after 
having  been  in  u.se  in  the  Admiralty  dockyards  for  some  time. 
The  apparatus  pos.>iesse3  interesting  features;  first,  it  is  accu- 
rately termed  an  automatic  machine,  for  all  the  operator  has 
to  do  so  as  to  effect  a  weld  is  to  press  a  switch  button,  though 
the  welding  tool  has  to  be  set.  of  course,  for  each  weld. 
Secondly,  it  successfully  welds  together  metals  of  (a)  ferrous 
and  non-ferrous,  (b)  non-ferrous  and  non-ferrous  natures,  and 
(c)  it  will  deal  equally  well  with  ferrous  metals  alone.  By 
this  process  metal  studs,  rods  tubes,  and  the  like  can  be 
automatically  and  directly   welded   by  semi-skilled   labour  on 
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to  metal  .sheets,  plate.',  bar.s,  tubes,  forgings,  (tc  with  extreme 
rapidity  and  without  preparation  or  the  use  of  fluxes.  It  is 
cjaimed  to  be  the  only  known  method  whereby  brass  and 
similar  alloys  can  be  instantly  welded  to  iron,  steel,  or  steel 
alloys,  and  also  by  which  it  is  practicable  to  directly  weld 
metal  tubes  on  to  thin  metal  .sheets  or  plates.  Moreover,  by 
avoiding  perforation  this  system  of  stud  welding  prevents 
weakening  of  the  structure,  and  not  only  cheapens  construc- 


FiG.  14.— -^  Bench  Tool  Fitted  to  a  Standard  Drill. 

or  other  fitting  to  be  welded.  The  solenoid  is  attached  to  a 
pair  of  magnets  from  which  it  is,  however,  insulated;  the 
magnets  serve  to  hold  the  w-elding  tool  in  position  when  work- 
ing on  steel  or  iron  surfaces,  and  a  small  switch  is  provided 
for  making  and  breaking  the  magnetising 
circuit.  Tlie  solenoid  with  the,  stud  holder 
is  adjustable  relative  to  the  retaining  mag- 
nets in  order  to  provide  for  the  welding  of 
different  lengths  of  stud,  Ac.  and  a  simp'.' 
arc-striking  and  limiting  device  is  located  at 
tlie  end  of  the  solenoid,  remote  from  the 
stud  holder,  by  means  of  which  a  uniform 
and  correct  length  of  arc  is  ensured.  Each 
welding  operation  is  effected  by  a  single  de- 
pi-ession  of  the  bell  pui5h  seen  in  the  illus- 
tiatioii. 

The  other  portion  of  the  outfit  is  the  en- 
elo.sed  container  that  is  divided  into  three 
corapai-tments  which  contain  the  following 
itenis  of  apparatus  :  Compartment  A,  auto- 
matic timing  and  control  devices,  marble 
connecting  and  regulating  panel,  adjustable 
reactance,  non-inductive  resistance,  and  a 
laibon-lilanient  lamp  re.sistance.  Compart- 
ment li,  resistance  coils  for  current  regula- 
tion. Coniiiartinent  c,  automatically- 
operated  contactor.  Fig.  12  shows  the 
latter  with  the  resistance  coils,  while  fig.  13 
is  a  view  of  the  timing  disk,  voltmeter,  and 
reactance.  The  precision  of  the  automatic 
timing  and  control  of  the  arc  during  the 
welding  operation  is  the  mo.st  important 
feature  of  the  plant,  and  it  is  guaranteed 
not  only  to  time  accurately  and  repeatedly 
arc  welds  varying  from  0.1  to  'IJy  seconds 
in  duration,  but  also  to  be  capable  of  making  about  4(K)  welda 
without  the  clockwork  mechanism  having  to  be  rewound. 

'Hie  latter  comprises  a  double  sjfring  motor  which,  by  means 
of  a  suitable  train  of  wheels  and  under  the  control  of  a 
reliable  speed  regulating  governor,  rotates  a  spindle  fitted  with 
a  number  of  cams  that,  during  one  complete,  revolution  of 
the  spindle,  make  contact  with  insulated  fingers  to  carry  out 
the  sequenc/>  <J  otwrations  necessary  to  make  each  weld.    Th« 
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adjustmeut  of  the  time  period  of  the  arc  is  made  by  the 
rotation  (with  a  key)  of  a  spindle  to  which  is  attached  the 
illuminated  dial  marked  m  seconds  and  fractions  thereof,  as 
shown  in  fig.  13. 

The  operations  necessary  for  making  a  weld  (after  the  con- 
troller and  the  surface  on  which  the  weld  is  being  made  have 
been  connected  to  the  supply  mains)  are  as  follows  ;  The  stud 
or  other  fitting  to  be  welded  is  first  placed  in  the  holder 
of  the  Wfldinf;  tool,  and  the  latter  is  stH-ured  in  the  desired 
position  by  means  of  the  hold-on  magnct.s.  The  arc-limiting 
device  is  then  set.  after  which  a  single  action  of  the  bell  push 
starts  the  timing  and  control  apparatus,  thereby  making  the 
weld;  the  weld  having  been  made  the  tool  is  removed  by  de- 
energising  the  hold-on  magnets  and  withdrawing  the  t(X)l 
from  the  stud,  which  remains  welded  in  position.  Once  the 
apparatus  has  been  set  for  a  particular  size  of  stud  it  can  be 
manipulated  continuously  by  unskilled  labour. 

The  Cyc-Arc  machine  is  designed  to  operate  on  a  60/100-vnlt 
d.c.  supply,  the  normal  range  of  current  being  from  200  to  500 
amperes,  according  to  the  .size  of  the  article  to  be  welded. 
The  actual  energy  eousuiued  per  weld,  however,  is  very  small, 
as  the  usual  duratidii  nf  the  welding  eiirront  i.^  only  about  one 
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eecoud.  The  entire  equipment  weighs  approximately  '2  cwt., 
and  can  be  easily  transported  by  two  men ;  the  tool  itself  is 
readily  handled  by  one  operator,  and  is  adapted  to  fit  uneven 
aud  curved  as  well  as  flat  surfaces. 

A  motor  generator  i.=;  provided  where  difficulty  is  experi- 
enced in  obtaining  the  necessary  d.c.  supply  at  a  suitable  volt- 
age. The  set  is  quite  small  compared  with  the  momentary 
demand  it  meets  during  the  welding  operation,  and  by  its 
use  the  average  load  |>er  welder  is  less  than  1  kW,  and  the 
momentary  peak  load  during  welding  .does  not  exceed  5  kW, 
I.e.,  11. .5  amps,  at  400  volts  d.c.  This  result  is  obtainea  by 
fitting  a.  heavy  flywheel  to  the  motor  generator  which  stores 
enough  energy  to  provide  the  necessary  current  for  one  weld 
even  after  the  power  supply  to  the  driving  motor  has  been 
interrupted. 

Modifications  of  the  Cyc-Arc  apparatus  were  shown,  includ- 
ing a  bench  type  machine  for  rapid  repetition  work,  which  can 
be  attached  to  any  standard  drilling  machine,  fig.  14.  or 
bench  standard.  'liiere  was  also  exhibited  a  heavy  machine 
with  compressed  air  return  action,  designed  particularly  for 
work   where  a  heriviiT  pres.sure  is  required  at  the  weld. 

Parsons  Motor  Co.  had  on  view  three  sets  incorporating  ita 
well-known  mternal-combustion  engines,  which  are  •uitable 
for  driving  dynamos  to  give  outputs  of  from  4  to  about  50  kW. 
and  which  have  been  particularly  successful  for  emergency 
lighting  purposes  on  board  ship.  So  far  as  the  ship's  auxiliary 
set  is  concerned,  it  will  be  seen  from  fig.  15  that  it  comprises 
a  14-h.p.,  i-cylinder.  vertical  enclosed  paraffin  engine,  direct 
couplerl  to  a  Crompton  7.5-k\V  dynamo,  generating  d.c.  at 
100/16((  volts,  and  also  driving  a  Reavell  2-stage  air  compressor 
by  gearing.  Tlie  whole  set  is  mounted  on  a  special  steel  bed, 
and  has  proved  very  useful  where  large  Diesel  engines  are  em- 
ployed, either  ashore  or  afloat,  but  especially  on  board  ship. 
The  compressor  is  used  for  charging  the  starting  bottles  for 
ths  Diesel  engine,  while  the  dynamo  supplies  energy  for  bat- 
tery charging  or  direct  ship  lighting,  &c.  The  compressor  i§ 
of  the  Duplex  water-cooled  typo  that  runs  at  400  r.p.m.,  and 
has  a  piston  displacement  of  25  cu.  ft.  per  minute.  It  will  be 
noted  that  the  compressor  is  driven  by  means  of  gears  through 
the  dynamo,  and  a  neat  arrangement  for  putting  it  in  and  out 
of  gear  takes  the  form  of  sliding  the  motor  pinion  out  of 
engagement  It  is  claimed  that  the  engine  can  be  stopped,  the 
sliding  pinion  moved  in  or  out.  and  the  plant  started  up  again 
within  two  minutes.  It  should  be  mentioned  that  the  firm 
has  experimented  largely  with  engines  ennsuming  alcohol  or 
mixtures  thereof,  and  has  now  placed  on  the  market  a  specially 
designed  machine  to  consume  fuel  of  such  a  nature. 

Messrs.  Berkelbt  &  Youno.  T;TLi  ,  exhibited  fans  of  various 
types  and   "  Bandy  "  ningle-phaee  repulsion  and  repulsion  in- 


duction motors.  On  the  same  stand  B.K.B.  featherweight 
motors  ot  from  1/100  to  '2  h.p.,  i-mcol  totally  enclosed  ma- 
chines, and  •■  Magnoid  "  welamg  speciaUtiee  were  also  etiown. 

Messrs.  J.  W.  Ray  ek  Co. '8  stand  represented  the  bridg*  of 
a  imer.  and  was  equipped  with  automatic  reply  telegraphs. 
electric  direction  indicators,  steering  gear  control  apparatus] 
and  a  representation  of  the  engine  room  illustrated  tne  use  of 
electrical  engine  signal  gear,  tachometers,  counters,  Ac.  all  of 
which  Were  m  actual  operation. 

Messrs.  Variable  Speed  Gears,  Utu..  showed  working 
models  of  Wijliama-Janney  variable-speed  gears  and  variable- 
delivery  pumps.  The  electro-hydraulic  ram  type  of  steering 
gear  is  siuootli  working  and  protected  against  any  tendency  it 
might  have  to  hunt,  while  overloading  of  the  driving  motor 
ol  the  firm  s  winches  is  prevented  by  means  of  a  small  ram 
that  IS  operated  by  the  Imid  pressure  and  mechanically  con- 
nected to  the  stroKe  mechanism  of  the  pump  end.  The  fluid 
pressure  of  the  gear  is  proportional  to  the  bhalt  torque,  thus 
if  a  heavy  lilt  is  attempted,  the  pressure  operates  the  control 
ram  and  the  lift  is  etiected  at  the  correct  proportionate  speed. 
It  IS  even  claimed  that  should  the  lifting  hook  catch  on  an 
ob.struction,  the  auto  control  would  bring  the  gear  to  rest  with- 
out blowing  the  fuse,  actuating  the  cut-out,  or  damaging  the 
motor. 

A  aood  selection  of  electrieally-h<-ated  furnaces  was  to  be 
seen  on  the  stand  of  Messrs.  Automatic  and  Electric  Fur- 
naces, Ltd..  who  exhibited  several  types  of  Wild-Barfield  fur- 
naces, all  of  which  were  fitted  with  excess  temperature  cut- 
outs that  automatically  interrupt  the  heating  current  at  a  pre- 
determined temperature,  to  exceed  which  would  be  dan- 
gerous to  the  life  of  the  heating  wmding.  Pyroscopic 
detectors  can  also  be  incorporated  so  as  to  announce  the 
moment  at  which  the  specimen  being  treated  in  the  furnace 
has  reached  ita  critical  temperature. 

Mkssrs.  Scholey  &  Co.,  lm>..  had  their  well-known  pro- 
duct.s  represented  by  fractional  hor.se-power  motors  (1/5U  up 
to  J  h.p.),  •■  Kutmore  "  portiible  electric  drills,  "  Ci'oydon  " 
suction  cleaners  and  blowers  for  both  domestic  and  industrial 
uses,  and  also  "  Copes  "  boiler  feed-water  regulator. 

Electrically-driven  battery  trucks  for  industrial  uses  were 
displayed  on  three  stands.  Messrs.  H.  C.  SuNGSBi  make 
some  l,yOO  varieties  of  trucks,  and  amongst  the  60  selected 
\ehicles  that  were  shown  were  several  "electrics,"  us  well  as 
elevators,  while  British  Electric  Vehicles,  Ltd..  exhibited 
i  and  2-ton  trucks,  besides  a  battery  rail  locomotive  whicb  has 
b(>en  employed  for  many  purposes,  including  haulage  in  mines. 
Messrs.  W.^  Goodi-ear  &  Sons.  Ltd.,  showed  two  2-ton 
"  (ireenbat  "  trucks,  one  of  which  was  a  low-platform  model. 

Messrs.  R.  M.  Radio,  Ltd.,  showed  li.  i.  and  i-k\V  com- 
plete ship's  wireless  equipments,  including  the  "  Thermag- 
nion  "  receiver,  direction-finding  devices,  and  various  receiving 
apparatus  suitable  for  use  on  yachts  and  amateur  work. 

'fhe  Electro-Mechanical  Brake  Co.,  Ltd.,  had  a  represen- 
tative display  of  its  manufactures,  and  claims  that  tba 
"  E.M.B."  jointless  grid-type  resistance  is  unbreakable  and 
rustless.  A  feature  is  that  the  elements  are  made  in  od« 
length,  and  there  is.  therefore,  no  risk  of  open  circuit,  it  is 
said.  The  advantage  of  the  firm's  steel  case  controllers  is  (ha 
combination  of  strength  with  lightness  and  the  arrangemenl 
by  which  the  drum  can  be  withdrawn  and  replaced  is  exactly 
in  ahgnment.  The  company's  products  are  used  largely  in 
steel  works  in  this  country  and  by  many  tramway  under- 
takings, including  the  L.C.C.  and  Manchester,  Birmingham. 
(llasgow  Corporations,  &c.  Their  particular.,#dvantage  for  ex- 
port is  that  they  will  stand  very  severe  handling  without  being 
damaged. 

Tramway  and  light  railway  material,  such  as  track,  rails. 
gear  cases,  itc,  were  shown  by  William  Little  i  Sons.  Ltd., 
while  such  articles  as  current  collectors,  trolley  standards,  and 
the  Municipal  IVamway  .'\ssociation'8  standard  overhead 
fittings  were  to  be  seen  on  the  stand  of  Messrs.  Brecknell, 
MuNRO  &  Rogers,  Ltd. 

The  a.c.  motors  manufactured  by  Messrs.  E.  Brook,  Ltd.. 
were  represented  by  machines  ranging  from  J  to  100  h.p.  in 
size,  and  one  size  was  shown  in  five  different  ty(VE — namely, 
protected,  enclosed,  pipe  ventilated,  drip  proof,  and  slip  rmg. 

The  exhibits  of  Messrs.  Bow,  McLachlan  &  Co.,  I^n..  in- 
cluded "  Guided  Segment  "  steam  and  electric  steering  gear; 
the  latter  was  shown  controlled  by  a  switch  that  was  actuated 
by  means  of  shafting,  but  any  of  the  usual  means  may,  of 
course,  be  employed  for  the  purpose. 

The  iNSTRUMFNTAKTrEnoLAOKT  NAVIGATOR,  of  Stockholm, 
showed  an  automatic  inboard  log  which  measures  and  registere 
the  speed  of  the  vessel  as  well  as  the  sailed  distance.  The 
pilot  tube  which  projects  from  the  bottom  of  the  ship  contains 
no  moving  parts,  and  the  electric  accumulators  that  actuate 
the  device  do  not  need  to  have  their  pressure  regulated. 

The  Leeds  Electrical  Construction  Co.,  Ltd.,  bad  •  large 
stand  on  which  many  types  of  electric  furnaces  for  the  heat 
treatment  of  steels  and  the  melting  of  non-ferrous  metals  were 
displayed,  including  the  "  Lecfur  "  rotary  rivet  heater  and 
samples  of  refractory  materials  and  alloys. 

Messrs  Hancock  &  Co.  (Engineers),  Ltd.,  also  showed  a 
small  tool-room  size  of  electrically-heated  furnace,  the  feature 
of  which  w.is  its  capabilitv  of  reaching  a  temperature  of  2,501) 
deg.  C, 

Messrs  .Tames  Scott,  Ltd.,  showed  a  selection  of  ships'  elec- 
trical fittings,  such  as  plugs,  switches,  bell  and  fire  alarms.  A-c. 
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Oa  Messbs.  Dienx  tc  Lucas's  stand  weie  to  be  eeen  electric 
drilling  and  grinding  macbines.  made  by  Messrs.  Couffinbal ; 
fractional  horse-power  motors,  mcluding  '"  Universal  ma- 
chines, manufactured  by  Messrs.  Lilliput;  "  Champion  "  fans 
of  several  eizea;  and  Messrs.  Beccat's  electrically-operated  lift- 
ing tackle. 

On  the  gallery  the  Northern  Steel  &  Hardware  Co.,  Ltd.. 
demonstrated  the  labour-saving  properties  of  two  useful  house 
hold  appliances — the  "  Northern  "  vacuum  cleaner  and  the 
"  Laundry  Queen  "  washing  machine,  both  of  t\  ^ich  were 
electric. 

The  exhibit  of  Messrs.  Edison  Accumulators,  Ltd.,  con- 
sisted of  a  number  of  batteries  rangmg  in  capacity  from  1.5  to 
450  ampere-hours,  and  varying  in  apphcation  from  wireless 
valve  circuits  to  the  propulsion  electric  vehicles. 

The  name  of  the  Multi-way  Earthing  Clif  Co.  mdicates  the 
nature  of  its  products,  while  those  of  the  ioKANic  Electric  Lo.. 
Ltd..  are  too  well  known  to  need  detailed  description. 
Amongst  those  shown  the  bi-polar  drum  armature  winding 
machine  may  be  mentioned,  which  enables  arniatures  to  b<» 
wound  by  sUrh  semi-skilled  workers  as  apprentices  and  girls. 
An  bOOainp.  auto-reclose  circuit  breaker  for  the  protection  of 
d.c.  feeder  circuits  not  only  opens  on  the  occurrence  of  a  short 
circuit  or  the  failure  of  the  voltage,  but  also  re-ckwes  auto- 
matically after  (but  not  until)  the  conditions  of  the  protected 
circuit  have  been  restored  to  normal.  A  complete  water-tight 
Dean  valve  controller,  for  the  remote  electric  control  of  steam. 
water,  or  other  valves,  was  also  shown,  m  addition  to  numerous 
other  mgenious  devices. 

The  Consolidated  Pneumatic  Tool  Co..  Ltd.,  had  a  small 
stand  on  which  were  displayed  samples  of  electric  liltmu 
blocks,  drills,  and  grinders,  in  addition  to  pneumatic  tools  of  a 
similar  nature. 

The  London  Electric  Wire  Co.  &  Smiths,  Ltd.,  had  a  show 
case  containing  a  selection  of  their  manufactures,  and  the  Con- 
cordia Electric  Wire  Co.,  Ltd.,  products  were  also  repre- 
^seuted  by  numerous  samples. 

All  kinds  of  measuring,  indicating,  and  recording  instru- 
ments were  exhibited  on  the  stand  of  James  Pitkin  &  Co., 
Ltd.,  and  it  is  needless  to  record  that  the  representative  col- 
lection of  instruments  shown  by  the  Cambridge  &  Paul  In- 
strument Co.,  Ltd.,  well  repaid  the  time  spent  in  inspectin;^ 
them. 

.■\  hne  selection  of  electric  winches,  windlasses,  cranes,  cap- 
Btans.  and  haulage  gear  compo-sed  the  exhibit  of  Messrs. 
Clarke.  Chapman  &  Co.,  Ltd.  The  Scott-Bentley  load  dis- 
criminator fitted  to  the  control  gear  of  similar  machines 
that  were  shown  by  Messrs.  Laurence,  Scott  &  Co.,  Ltd.. 
gets  over  the  objection  sometimes  laisod  against  electric 
winches— namely,  that  they  are  slow  compared  with  steam 
winches  at  light" and  moderate  loads.  The  discriminator  allows 
the  winch  to  be  .sr>eeded  up  automatically  on  the  last  step  of 
the  master  controller,  provided  so  doing  would  not  overload 
the  motor,  in  which  case  it  keeps  the  speed  down  to  that  of 
the  previous  step  of  the  controller  until  the  load  is  eased.  The 
practical  result  is  a  considerable  speeding  up  of  the  average 
rate  of  working  without  the  risk  of  bringing  out  the  overload 
circuit  breaker.  The  steering  gear  made  by  this  firm  (a  purely 
electric  system)  has  been  in  practical  operation  on  ships  since 
1914.  There  is  a  sliding  rheostat  connected  to  the  wheel  and 
another  (in  the  steering  fiat)  to  a  small  telemotor.  The  latter. 
is  excited  on  the  W  heatstone  bridge  principle  when  the  wheel 
rheostat  is  moved  and  tends  to  bring  its  own  rheostat  back  into 
coincidence.  In  doing  .so  it  drives  on  a  limiting  gear  connected 
to  which  is  a  nfi?ter  controller.  The  motor  starts,  drives  back 
the  other  side  of  the  limiting  gear,  and  switches  itself  ofl;  th« 
rudder  has  then  come  to  rest  in  the  position  indicated  by  the 
steering  wheel.  Various  types  of  machines  were  exhibited  by 
the  firm,  a  feature  U'ing  the  use  of  wooden  wedgeii  in  the 
armatures  of  even  the  smallest  .size,  thus  obviating  the  use  of 
binding  wire  on  the  cores. 

Lighting  fittings  and  accessories  were  to  be  seen  on  some 
half-dozen  stands  other  than  those  we  have  already  mentioned 
—namely,  on  those  of  Wm.  McGeoch  &  Co..  Ltd.;  b. 
Smith  4  Son  (Southampton),  Ltd.;  Xettlefold  &  Sons,  Ltd., 
including  a  locking  device  for  electric  lamps;  Mr.  Walter 
White,  including  starting  equipments  for  motor  boats;  I'heo 
KSU  Co  ,  hand  and  torch  lamps  actuated  by  a  lever,  strap,  or 
pedal  in  place  of  the  usual  dry  cell;  and  the  Engineering  and 
Lighting  Equipment  Co.,  Ltd.,  including  the  Gobb  non-dazzle 
lamp  which  appears  to  be  really  good. 

With  regard  to  heating  and  cooking  apparatus,  the  display 
of  electrical  devices  of  this  nature  was  much  more  satisfactory 
than  has  been  the  case  at  other  shows  within  the  last  few 
vears  Cakkon  Comi'ANY  had  a  large  and  imposing  stand ;  it  is 
impossible  within  the  space  at  our  disposal  to  describe 
the  representative  display  of  this  company's  manufactures,  but 
the.  examples  on  view  were  sufficient  to  indicate  the  wide 
range  of  appliances  it  speciaUses  in.  It  has  installed  cooking 
equipment  in  many  of  the  largest  hners.  4c..  for  coal,  steani. 
flectricity.  and  (n\.  The  appliances  for  use  with  electricity  m- 
cluded  an  ordinary  galley  range  as  well  as  a  native  range, 
besides  appliances  suitable  for  ships,  hotel  or  restaurant  use, 
including  a  steaming  oven,  fish  fryer,  boiling  pans,  and  a  grill. 
An  electric  range  with  hot  plate,  together  with  several  electnc 
ftroa,  complete  the  display  of  electric  cofjking  and  heating  appli- 
ances Of  recent  years  Canon  (Company  has  devoted  special 
attention  to  hnulage  gear-  flnd  *wo  exsmples  of  the  latest 
tv|>4  wei<?  shown.     '  ine  r<f  theM>  was  n  Ho'ibl»  drum,  worm- 


geared,  main-and-tail  rope  haulage,  fitted  with  gear-box.  motor 
and  controller. 

The  Jackson  Electric  Stove  Co.,  Ltd.,  also  had  a  large 
stand  on  which  it  exhibited  a  complete  electrical  equipment 
for  a  ship's  galley  that  was  sufficient  to  cater  for  between  40 
and  50  persons.  The  firm  equipped  over  400  of  H.M.  sub- 
marines during  the  war  period,  besides  supplying  a  large  num- 
ber of  other  appliances  for  cooking  and  heating  on  board 
capital  ships  and  auxiliaries.  A  range  of  fires,  cabin  heaters, 
and  domestic  devices  was  also  on  view  on  the  stand. 

Another  firm  that  showed  domestic  heating  and  cooking 
apparatus,  including  the  dome  type  of  oven  which  has  been 
described  in  our  pages,  was  the  Hotpoint  Electric  .\pi'liance 
Co.,  Ltd.,  while  a  combination  electric  iron  and  heater  and 
the  "  Midget  "  electrically-heated  geyser  found  a  place  on  the 
stand  of  Messrs.  Sumner,  Vaughan  4  Co.,  Ltd. 

l'"inally,  self-contained  electric  generating  sets  suitable  for 
supplying  energy  for  lighting  and  power  purposes  on  board  ships 
(ir  in  isolated  houses  or  fanns  were  exhibited  by  about  15  hrnis, 
in  addition  to  those  that  we  have  already  mentioned.  As  will 
be  seen  from  the  following  list,  the  sets  shown  were  driven 
by  steam  engines,  turbines,  or  internal-combustion  engmes, 
and  varied  largely  in  size  and  type  :— 'ITie  Dc  Laval  Steam 
Turbine  Co.  (a  10-b.h.p.  single-.s"tage  turbine  connected  to  a 
■2-kW  high-frequency  alternator  for  wireless  telegrapli  purposes 
and  also  driving  a  4.5-kW  d.c.  generator) ;  Douglas  &  Grant, 
Ltd.  (iO-kW  steam  set);  James  Howden  4  C«..  Ltd.  (steam); 
Sunderland  Forge  4  Engineering  Co.,  Ltd.  ('2.5/15-kW  steam); 
.\ster  Engineering  Co.  (I9I3),  Ltd.  (semi-Diesel,  petrol, 
paraffin  and  town's  gas  semi-automatic,  2  kW/]Oi»  b.h.p.); 
John  I.  Thornvcroft  &  Co.,  Ltd.  (36-kW  paraffin);  Norris. 
Henty  4  Gardners.  Ltd.  (1.  kW/134  b.h.p.  heavy  oil);  Peter 
Brotherhood.  Ltd.  (steam  engine,  turbo-alternator  and  petrol 
sets) ;  Boulton  &  Paul.  Ltd.  (petrol) ;  Vickers-Petters,,  Ltd. 
(.semi-Djesel,  paraffin  and  petrol,  I  kW/1.52  b.h.p.);  Mark 
Webber,  Ltd.  (petrol,  paraffin,  and  town's  gas.  2/16  li.p.) ; 
Stuart-'Turner.  Ltd.  (petrol  semi-automatic) ;  and  (Campbell  and 
Isherwood.  Ltd.  (steam  3/55  kW) ;  the  latter  firm  also  showed 
a  7-h.p.  watertight  motor  suitable  for  use  in  exposed  positions 
on  a  ship's  deck,  itc,  a  B.S.C.  centrifugal  pmnp  driven  by  a 
3-h.p.  totally-enclosed  electric  motor,  electric  drills,  and  electro- 
magnetic drill  stands,  switchboards  for  ships.  &c. 


CORRESPONDENCE. 

Lettert  received  by  us  after  6  P.M.  on  Tuesday  oanimt  appear  ur\til 
the  tollmving  week.  CiyrrexpondentK  xhoidii  forward  their  cammuni- 
fatioHS  at  the  earliest  pumible  moiiieiit.  -\(i  letter  can  be  published 
HTiless  we  have  the  wrUer'x  name  and  address  in  our  possession 


Short-sighted  Employers. 

One  would  think  in  these  days  of  advancement  that  there 
would  be  very  few  of  the  above-mentioned  employers,  but 
nevertheless  (to  the  writer),  they  seem  to  be  growing  in 
numbers.  One  such  employer  engages  a  handyman  to 
look  after  his  works  plant  and  imagines  by  doing  so  that  he 
is  saving  money,  but  I  am  certain  that  any  practical  electrical 
engineer  will  agree  that  that  is  a  very  short-sighted  policy. 
The  writer  has  been  called  to  innumerable  "  break-downs  " 
to  ascertain  and  rectify  the  cause  of  trouble  and  has  found 
in  nine  cases  out  of  ten  that  the  trouble  could  have  been 
lessened  if  not  prevented  altogether,  had  it  not  been  for  the 
fact  that  the  plant  attendant  usually  .seemed  more  suited  to 
looking  after  pot  plants  than  electrical  machinery.  The 
employer  of  the  handy-man  is  surprised  when  a  serious 
break-down  takes  place,  and  is  more  surprised  when  he  has 
to  foot  a  heavy  bill  for  repairs;  the  fact  of  the  matter  is.  he  is 
proverbially  "  penny-wise  and  pound-foolish."  Of  course  every 
employer  has  the  right  to  conduct  his  business  as  he  thinks 
best,  but  it  does  seem  a  pity  that  he  sliould  throw  money  away 
when  there  are  at  present  so  many  really  first-class  electri- 
cians who  would  be  glad  of  a  job.  I  could  give  many  instances 
where  trouble  has  been  cau.sed  by  the  employment  of  handy- 
men to  look  after  electrical  apparatus,  but  one  or  two  will 
suffice.  Having  been  called  to  examine  a  4-h.p..  440-volt. 
shunt-wound  motor.  I  was  met  by  the  engineer-in-chiet  (!) 
who  assured  me  that  the  troui)le  was  only  slight,  and  that  the 
motor  just  "  fizzed  "  and  stopped.  On  examination.  I  found 
that  the  windings  were  completely  burnt  out.  and  on  making 
my  way  to  the  fu.se  boxes  I  found  thiit  the  fuses  consisted 
i.f  piece.s  of  No.  14  S.W.G.  galvanised  wire;  "  nuff  sed !  " 
Another  plant  attendant  called  at  my  employers"  place  of 
business  for  a  .starter  for  a  shunt-wound  motor,  and  I  .-isked 
if  we  .-hould  send  someone  along  to  erect  and  connect  it  for 
him-  this  he  declined  and  seemed  annoyed  at  my  suggestion. 
However  he  had  not  left  the  aliove-mentionod  establishment 
more  than  an  hour,  when  he  returned  with  the  starter,  the 
iin-volt  coil  being  eompletelv  burnt  out.  and  remarke'l  that 
we  had  given  him  a  bad  starter.  After  considerable  trouWe 
the  writer  managed  to  convince  this  plant  attendant  that  he 
had  made  a  mistake  in  the  connections,  and  the  attendant 
admitted  that  he  had  no  idea  which  was  the  field  or  the 
armature  wire.  .,      i      j  »„.  tu- 

Of  rODr««  the  writer  does  not  blame  the  handy-man  for  «i« 
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above  state  of  affairs,  as  it  is  almost  entirely  due  to  the 
short-sighted  employer,  who,  after  all,  is  not  a  bad  sort  as 
he  creates  plenty  of  work  for  electrical  engineers. 

Contractor's  Foreman, 

September  Q4th,  1921. 


A  Motor  Problem. 


With  reference  to  the  correspondence  under  the  above  head- 
ing, I  sincerely  wish  to  thanlc  "  A.  C,"  Mr.  Swindlehurst. 
and  Mr.  Pinkerton  for  their  interest  in  the  problem,  and  for 
their  very  helpful  suggestions.  Mr.  Svsindlehurst  seems  to 
deplore  my  lack  of  experience  with  a.c.  motors.  I  hope  he 
does  not  expect  a  "  treati.se  on  .single-phase  induction  motors 
or  anything  of  that  nature  from  the  pen  of  a  merely  pi'actic.il 
man.  Up  is  also  interested  to  know  how  1  discovered  the 
li.p.  of  the  machine  with  the  name-plate  missing.  1  dis- 
lovered  the  h.p.  from  the  starting-switch  installed  with  the 
machine,  which  was  marked  0..5  h.p.,  and  judging. by  the  size 
und  weight  of  the  motor  as  well.  1  rightly  or  wrongly  .stated 
it  was  0.5  h.p.  Of  course,  he  may  assume  the  motor  to  he 
.iiiything  from  0.25  h.p.  to  0.75  h.p.  Within  those  limits  1 
ili>  not  think  we  can  be  far  wrong,  and  I  fail  to  see  how  it 
inat<^rially  affects  our  problem.  Then  he  asks  how  I  know  the 
motor  to  be  suitable  for  230  volts.  Dealing  with  the  voltiige, 
perhaps  I  had  better  quote  my  exact  words  ;  "  I  examined  the 
system  and  found  it  was  a  single-pha.se,  230-volt,  25-cycl(' 
supply,"  obviously  meaning  the  supply  system.  Mr.  Pinker- 
ton's  correspondence  of  the  r2th  inst.  is  very  interesting,  und 
1  am  very  pleased  to  furnish  these  further  details,  in  additicm 
to  diagram  :  Weight  of  motor,  60  to  70  lb. ;  rotor  diameU^r. 
5J  in.;  width  (across  laminations),  2i  in.;  length  of  shaft. 
14  in. ;  diameter  of  nhaft,  J  in.;  pulley  diameter,  2  in., 
face  4  in.  The  terminals  of  the  winding  were  marked  L.P.A., 
which  at  first  glance  made  me  think  it  was  a  d.c.  motor.  Evi- 
dently it  is  a  6-pole  machine,  and  synchronous  speed  on  a 
■.W-cycle  circuit  would  be  25x120/6  =  500  r.p.m.  (adopting  Mr. 
Pinkerton's  formula).  But  I  question  whether  the  speed  was 
^mywhere  near  it.  I  fancy  the  slip  was  very  great.  The 
motor  is  of  the  split-phase  starting  type,  as  he  aesumea.  In 
the  shops  we  used  to  designate  the  two  windings  as  "  running 
winding  "  and  "  starting  winding."  Mr.  Pinkerton's  alter- 
native method  to  putting  in  a  2-pole  winding  is  very  interest- 
ing; does  he  mean  reducing  the  voltage  in  the  ratio  of  60  to  2.5 ; 
230  to  about  96  volts?  Prom  my  limited  experience  with 
motors  I  have  found  that  decreased  speed  may  be  due  to  many 
ranses  :  wrongly  connected  stator  coils,  loose  bars  on  rotors, 
badly  worn  bearings,  ic.  It  did  not  occur  to  me  until  as  a 
last  resort  to  question  the  de.sign  of  the  machine.  I  took  it 
for  granted  it  had  been  ordered  for  a  25-cyole  supply.  But  T 
think  that  now  we  are  all  agreed  that  the  trouble  is  due  to  the 
frequency  of  the  supply  mains,  and  I  hojie  .shortly  to  test  it  on 
a  5()-cycle  supply. 

D.  T.  Davies. 
Porth. 
Septcmhrr  'Mtli,  1921. 


The  Shipping,   Engineering  and   Machinery   Exhibition. 

I  understood  that  the  exliibition  held  at  Olyrapia  was  for 
the  purpose  of  advertising  British  goods,  and  was  therefore 
very  much  surprised  when  one  of  my  staff  returned  after  a 
visit  to  the  exhibition  with  a  pencil  case,  which  I  enclose 
herewith. 

You  will  notice  that  iust  under  tlie  head  of  the  same  is 
marked  "  Germany,"  which  I  presume  is  the  country  of  its 
manufacture.  This  pencil  was  purchased  for  2s.  6d.  on  a 
Btand.  of  which  unfortunately  the  name  was  not  taken,  but 
it  was  a  stand  devoted  to  recording  clocks  and  .similar 
mfichanism,  on  the  ground  floor  of  Olympia. 

I  should  certainly  have  thought  that  we  had  quite  enough 
to  do  to  advertise  our  own  aoods  without  adverti.sing  Germaji- 
made  articles  at  our  exhibition 

I  shall  be  pleased  to  hear  the  remarks  of  other  Rnglish 
manufacturers  on   the  subject. 

(i.  Fnrquhar. 

Luton, 
Sfpfemhcr  iSrd,  1921. 


Organ  Blowers. 

The  letters  in  reply  to  "  Organ  Blower  "  appearing  in  the 
current  Review  with  their  abundance  of  practical  detail 
will  no  doubt  prove  helpful  to  your  correspondents  and 
readers,  but  it  seems  to  me  they  do  not  deal  specifically  with 
ti»e  actual  problem  of  converting  existing  d.c.  plants  to  a.c. 

Stating  a  preference  for  d.c.  or  suggesting  that  feeder 
blowers  cannot  be  driven  by  a.c.  is  small  comfort  to  the 
Bngmeer  who  has  the  lob  to  do.  Similarly  depreciating  the 
use  of  single-phase  will  not  help  if  it  is  a  case  of  Hobson'e 
CJhoice. 

Protn  this  point  of  view  I  would  put  forward  the  following 
Buggertion*. 

Whert  2  or  S-phaw  itipplr  ig  available,  ggtiirrel-cage  motor.i 
Mb  b«  DUH  M  ffftctircly  M  d.ci     On  Totutf  fan  i!quipm«iiti< 


the  existing  wind  valve  control  will  apply.  On  feeder  bellowg, 
where  rheostat  control  is  fitted  to  the  d.c.  motor,  this  must 
be  adapted  to  operate  fast  and  loose  pulleys.  In  either  case 
the  problem  of  speed  control  is  eliminated. 

Whore  single-phase  supply  only  is  available,  or  preferred 
owing  to  length  of  wiring  necessary  to  connect  to  3-phase, 
the  same  general  remarks  apply,  with  the  vital  difference 
that  the  question  of  starting  must  be  carefully  considered. 

The  prevailing  prejudice  against  a.c.  organ  planti  is  almost 
entirely  due  to  trouble  experienced  in  connection  with  thfl 
poor  .starting  characteristic  common  to  all  single-phase  induc- 
tion motors. 

This  may  be  overcome  by  centrifugal  clutches  or  oth»r 
automatic  engaging  gear,  but  whatever  method  is  adopted 
complication  and  expense  Ls  involved.  The  best  solution 
of  this,  the  only  real  difliculty  in  the  whole  problem,  is  the 
repulsion  type  single-phase  commutator  motor,  such  as  the 
■  Parkin-son."  or  "  Century,"  possessing  a  high  starting 
torque. 

\n  interesting  point  arises  in  a  conversion  job,  such  as 
is  under  discus.siou,  where  a  single-phase  induction  motor  is 
ilecided  upon;  the  h.p.  is  invariably  in  exces-s  of  that  of  the 
(I.e.  motor  replaced,  principally  to  counteract  the  starting 
rlifficulty;  add  to  this  the  very  low  power  factor  of  this  type 
of  motor  and  the  re.sult  is  seen  in  a  remarkably  high  amper- 
age for  the  old  wiring  to  carry  and  dimming  of  the  lighii 
when  the  organ  is  started,  to  say  nothing  of  the  mains 
engineer  being  alarmed. 

The  noise  objection  in  my  opinion  is  over-stated;  a.c.  motors 
vary,  even  from  the  same  works,  but  generally  are  as  silent 
as  d.c.  and  certainly  quieter  than  the  rotary  fans  they  drive. 
Maybe  the  "  impleasant  noise  "  referred  to  is  the  mechanical 
click  during  starting  and  stopping  of  some  types  of  repulsion 
motors. 

F    J    S 

.Srpffm()fr  24*;!,  1921. 


Supply  without  Statutory  Powers. 

May  I  ask  for  a  little  more  of  your  infinite  patience,  to  deal 
with  "  Northwalian's  "  letter  of  last  week?  It  is  an  easy 
task. 

He  says  "  A.O.G."  is  getting  alarmed;  perhaps  "  North - 
walian  "  will  explain  why.  I  have  no  financial  interest  in, 
nor  have  I  for  nearly  two  years  been  employed  by,  any 
electricity  supply  whatever.  In  fact,  I  am  one  of  the  con- 
sumers for  whom  "  N.W."  is  so  solicitous!  So  that's  that. 

"  It  seems  they  have  had  the  field  pretty  much  to  toem- 
selves."  They  have;  very  much  so.  In  1909  the  idea  of  a 
little  village  having  its  own  supply  was  the  subject  of  almost 
universal  derision  in  the  village  itself,  and  some  of  the  very 
iieople  who,  like  "  N.W.."  .seem  to  think  the  affair  is  now 
a  gold  mine,  were  then  among  those  who  said  it  could  not 
be  made  to  pay.  And  a  few  years  after  it  started  a  long 
letter  appeared  in  the  Review  from  an  A.M.I.E.E., 
lX)intinR  out  that  the  idea  of  a  village  supply  was  prepostejous. 
and  that  electricity  supply  was  a  doubtful  enough  venture 
in  a  town  of  10.000  population. 

In  this  particular  village  a  scheme  was  started,  and  current 
supplied  to  30  consumers,  on  an  outlay  of  £270.  A  second- 
hand .semi-portable  steam  engine  with  loco-type  boiler  was 
bouaht  for  £45.  and  this  enoino  ran  the  supplv  till  quit<» 
lately.  It  may  interest  "  N.W.  "  to  know  that  the  amount 
of  coal  used  per  unit  sold,  with  this  tiny  plant  running  non- 
conden.sing.  was  the  same  as  that  used  by  two  other  much 
larger  plants  in  North  Wale.<',  according  to  figures  published, 
ons  of  the  latter  selling  a  million  units  a  year. 

In  1915.  with  nearly  70  consumers,  the  tcital  capital  ex- 
pended was  under  £400.  To  the  best  of  my  knowledge  this 
is  a  record  for  the  kingdom.  Tn  these  conditions,  giving  a 
24-hoiir  supply  year  after  year  without  a  single  failurei.  a 
net  return  of  six  to  eight  per  rent,  was  obtained  on  the  above 
little  capital,  five  per  cent,  being  distributed.  Tlie  charge 
was  8d.  per  unit.  In  1918.  owing  to  dearer  coal  and  labour, 
this  was  increased  to  lid.,  with  similar  financial  results. 
Repairs  and  renewals  had  nvcrased  f")  jier  annum  all  tlimutrh. 

These  results  were  only  obtained  by  minute  attention 
to  economy — careful  firing,  clean  boiler  surface.^,  hot  feed, 
tiaht  piston  and  valves,  shortest  possible  runs  at  full  load, 
attendance  a  part-time  job.  itc.  An  article  of  mine  on  thf> 
subject  of  makinc  these  small  affairs  pay  was  published  in 
the  Review  in  1914.  The  total  coal  consumption  w.ts  17  cwt. 
per  week,  and  oft'^n  a  simi.ner  eveninc'.s  run  was  done  on  a 
single  barrowful  of  coal,  including  raising  steam. 

Tn  1919  the  little  group  of  local  people  who  owned  the 
concern  sold  it.  for  purelv  personal  r'-'a.sons.  and  at  a  profit. 
Then  all  the  methods  which  had  made  it  a  moderate  succ6.eR 
were  thrown  to  the  winds,  and  at  the  present  time  it  is 
beipc!  run  nt  a  subs^nntial  .inpual  loss. 

The  ''ore-'oincr  with  mv  last  week's  letter.  i>  rnv  rerlv  to 
some  of  "  N  W.'s  "  oueatiops.  \t  the  same  time,  it  mrst  be 
pointed  out  that  the  M.  ner  kWb  he  mentions,  was  orieinaU" 
assumed  bv  me  as  a  possible  charge  f'T  power  in  a  town  and 
T  do  Pot  accept  it  as  the  final  all-in  rat^e  to  small  village 
lighting  consumers,  having  ahytting  from  two  to  twenty 
lamps.     Dae*  he? 

"  N.W   "  says.  "  it  is  the  dearn^sf  of  (supply  that  hut 
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hindered  the  progress,"  ic.  After  years  of  experience,  with 
more  than  one  plant.  I  say,  emphatically  No !  When  a  cot- 
tager h.iving  3c>-watt  lamps  running  three  hours  on  a  penny  (at 
lid.  per  umt),  compares  his  IJd.  or  so  per  night  with  his 
next-door  neighbour's  -td.  for  paraffin  (actual  cases),  it  gives 
the  measure  of  the  truth  of  the  statement.  What  lias 
hindered  progress,  absolutely  without  doubt,  is  the  cost  of 
wiring. 

The  reason  of  the  "  bitter  feeling  "  was  given  last  week. 
"  N.VV."  can  take  it  from  me  that  the  Council  in  this  case 
notoriously  does  not  represent  the  ftH'ling  of  the  villagers  on 
the  question,  and  any  attempt  to  stop  the  present  supply, 
leaving  nothing  in  its  place,  would  lead  to  "  ructions." 

A.  O.  G. 

September  -Xth,  1921. 


The  Test  ol  Salesmanship. 

With  reference  to  the  very  interesting  article  in  your 
current  issue,  unless  it  is  already  in  practice  it  might  be 
arranged,  more  especially  by  the  supply  houses  that  make 
the«e  household  electrical  appliances,  to  draft  some  of  their 
smart  female  works'  hands  or  forewomen  into  the  sales  depart- 
ment to  explain  the  apparatus  in  a  practical  way  to  their 
potential  lady  customers,  thereby  effecting  the  "  rare  achieve- 
ment of  genius  "  necessary,  as  by  this  you  have  the  combi- 
nation of  the  one  person  in  the  sales  department  uniting  the 
two  practical  sides,  i.e..  manufacture  and  use  of  the  apparatus, 
which  mere  man  can  hardly  ever  hope  to  attain. 

Interested, 

London, 

September  26th,  1921. 


The  Contractor's  Future. 

Your  article  of  September  16th  on  the  contractor's  future  is 
very  interesting,  and,  unfortunately    much  of  it  is  true. 

At  first  eight  one  would  thank  the  author  for  the  interest 
he  has  taken,  but  on  closer  investigation  one  is  surprised  to 
find  that  it  is  really  one  of  the  biggest  pieces  of  Yankee  bluff  in 
the  shape  of  advertising  disguised  as  an  article  that  I  think 
has  yet  appeared  in  your  columns. 

What  do  we  really  find  the  article  boils  down  to?  It  ia  that 
a  gentleman,  who  for  years  has  sold  American  electrical  ap- 
paratus on  the  British  market,  now  finds  that  an  American 
tirm  has  started  an  intensive  campaign,  which  will  affect  him 
probably  more  than  anyone  else  in  this  country ;  he  therefore 
rushes  into  print,  and  seems  very  aggrieved  that  anyone  else 
.should  dare  to  put  up  a  fight  against  his  organisation. 

We  all  know  the  pathetic  figure  of  the  budding  contractor 
with  a  few  jHDunds  and  a  coO  of  wire,  but  then  Mr.  Hawkins 
must  realise  that  the  "  financial  cramp  "  of  this  poor  fellow 
is  often  due  to  the  fact  that  he  was  probably  away  for  nearly 
five  years  at  a  little  job  that  we  had  on  in  France  and  other 
districts,  and  during  this  period  the  Americans  were  busy 
collecting  British  gold  by  means  of  which  they  could  build  up 
their  wonderful  sales  departments. 

There  is  something  sweet  in  having  one's  own  business,  how- 
ever small  it  may  be,  and  it  is  certainly  not  to  the  advantage 
of  the  poor  contractor  that  the  few  poimds'  capital  that  he  has 
should  be  paid  out  to  keep  .Vmerican  workmen  busy. 

Of  course,  magnificent  showrcwms  are  very  nice,  but  there 
are  some  excellent  showrooms  in  London  where  goods  of 
British  manufacture  can  be  seen  working,  and  to  which  the 
contractor  who  cannot  afford  his  own  showroom  is  always  at 
liberty  to  send  his  clients. 

We  are  often  told  that  some  Trade  Unions  are  financed  by 
Bolshevist  gold,  but  heaven  forbid  that  any  Contractors'  Asso- 
ciation should  have  to  appeal  to  an  .American  factor  for  pro- 
tection and  advice  as  to  how  to  run  its  affairs. 

Britain  First. 

London. 
•September  91st,  1921. 


Referring  to  the  article  under  the  above  heading  in  your 
issue  of  the  16th  inst.,  although  agreeing  in  many  ways  with 
the  view  that  the  contractor  will  have  to  look  to  his  laurels 
if  he  wants  to  come  out  top  iu  future,  we  do  not  think  that 
the  scheme  advanced  will  be  practical  when  applied  in  the 
businesB  sense. 

The  average  local  contractor  would  absolutely  refuse,  we 
think,  to  join  hands  with  his  rivals,  especially  if  he  had  a 
more  commanding  position  in  his  district — the  only  contractors 
willing  to  do  this  would  be  thos<5  who  only  had  a  slight 
connection  and  small  capital. 

Again,  the  average  contractor  is  not  in  a  financial  position 
to  lay  much  capital  out  in  displays,  although  we  think  that 
this  eide  of  the  business  should  receive  a  lot  more  attention 
than  it  has.  The  windows  should  be  made  as  striking  and 
interesting  as  possible  to  the  buying  public  and  to  the  femi- 
nine side  especially  in  order  to  prove  that  electrical  appliances, 
particularly  those  dealing  with  heating,  lighfino  and  labrnir- 
saving  devices,  are  really  practicable  commodities,  and  since 
nearly  every  contractor  thrives  on  account  of  his  installation 
business,  he  should,  as  far  as  possible,  develop  his  sales,  and 
especially  his  displays,  on  these  lines. 


Local  contractors  when  tendering  for  an  installation  haT« 
to  compete  with  large  companies  who  have  had  far  greater 
experience,  both  as  regards  buying  suitable  plant,  &c.,  and 
as  regards  economical  inatalUng.  Contractors  should  therefore 
avail  themselves  of  all  assistance  offered  them  by  the  manu- 
facturers, and  l>efore  buying  any  lighting  plant  of  which  they 
have  had  no  previous  experience,  should  make  a  special  point 
of  seeing  the  sets  on  test,  and  should  observe  any  special 
adjustments  in  running  that  an  experienced  man  makes.  It 
is  surprising  to  what  a  small  extent  contractors  consider  this 
necessary,  and  yet  this,  no  doubt,  is  the  prime  cause  of 
failure  of  many  local  businesses. 

.■Vs  an  alternative  to  the  above  scheme,  a  contractor  could 
arrange  with  the  manufacturer  to  superintend  the  erection 
and  first  charge,  and  from  a  manufacturer's  point  of  view,  this 
is  far  more  satisfactory. 

The  contractor,  now  having  a  good  knowledge  of  what  he 
is  selling,  can  put  his  experience  at  the  disposal  of  his  clients 
and  can  give  a  lot  of  good  advice,  when  they  are  either  antici- 
pating a  future  installation  or  overhauhng  an  existing  one. 
Besides,  when  a  contractor  can  show  that  he  knows  what  he  is 
talking  about,  he  has  far  more  chance  of  obtaining  the  order. 

Were  contractors  to  realise  that  the  above  details  form  a 
very  important  factor  in  their  business,  their  future  success 
would  be  assured,  and  the  fact  that  private  house  plants 
would  be  more  satisfactorily  installed  would  lead  many 
lieople,  who  have  at  present  declined  to  have  electric  light, 
ill  order  an  installation  from  that  contractor  who  understands 
his  work. 

This  letter  is  not  an  attempt  to  prove  that  contractors  do 
not  know  their  work  (as  a  rule  they  do) ;  but  the  general 
experience  of  manufacturers  is  that  the  contractors  do  not 
give  them  sufficient  assistance,  and  that  they  imagine  that. 
because  they  have  installed  one  make  of  engine,  or  have 
read  some  literature  regarding  the  engine  they  propose  instal- 
ling, they  are  in  a  position  to  run  any  make  or  type  of  engine 
on  any  kind  of  fuel,  and  that,  because  they  cannot  do  this. 
it  is  of  course  the  fault  of  the  plant. 

Were  every  electric  light  plant  to  run  as  \\;ell  when  installed 
as  it  does  on  test,  there  w^ould  not  be  a  single  house  without 
electric  light  in  the  whole  country. 

Harry  Hodges, 

London, 
September  '2'2nd,  1921. 


Patents  in  Ireland, 

A  separate  Irish  Government  is  likely  to  affect  inventors 
detrimentally  if  it  means  setting  up  another  Patent  Office 
with  the  usual  red  tape  and  extra  fees  to  pay. 

Xt  present  an  inventor  is  given  patent  protection  for  the 
whole  of  the  Briti.sh  Isles,  and  at  the  recent  Conference  of 
Premiers  a  scheme  was  considered  whereby  one  fee  woukl 
give  protection  for  the  British  Empire. 

With  a  separate  Patent  Office  in  Ireland  all  sorts  of  diffi- 
culties are  likely  to  arise,  and  the  chances  are  that  as  with 
other  small  nations,  the  fees  will  be  excessive. 

The  world's  progress  depends  very  largely  on  inventors,  and 
the  increasing  of  Government  patent  departments  and  fees 
would  be  a  further  handicap. 

E.  Kilburn  Scott. 

Farningham. 
September  mh,  19'21. 


Russian  Electrical  Scheme*. 

The  jrticles  and  notes  on  various  electrification  schemes  ir. 
Russia  which  from  time  to  time  appear  in  your  paper,  such  as 
for  instance,  "  Russia's  Electrification,"  in  the  issue  of  August 
19th,  are  really  an  imposition  upon  the  intelligence  of  your 
readers.  However  little  Russia  is  known  in  this  country,  yetl 
there  are  here  perhaps  not  a  few  men  who  have  visited  and 
lived  in  Russia,  and  know  something  about  that  country,  yet 
these  men,  after  reading  all  about  the  "  ambitious  schemes  " 
as  y.m  characteri.se  them  in  your  above-quoted  article,  would 
simply  shrug  their  .shoulders  and  say  "  bosh." 

The  source  of  the  information  contained  in  these  articles 
is  obvious,  and  its  purpose  i.';  clear— sheer  propaganda  to  mis- 
lead business  men  and  financiers  in  this  country  into  believing 
in  the  great  opportunities  in  Russia,  but  it  is  a  pity  that  your 
valuable  paper  has  been  unconsciously  made  a  tool  for  this 
propaganda.  Ti'uly,  the  opportunities  are  there,  but  not  under 
the  existing  regime ;  they  will  come  when  the  present  regime 
goes,  and  not  before. 

r  could  say  much  an  every  s<'heme  de.sciibed  in  your  paper, 
but  it  would  take  too  much  valuable  space,  and  therefore  I 
confine  myself  to  asking  :  How  is  it  possible  to  reconcile 
the  alleged  materialisation  of  all  the  schemes  with  the  simple 
fact  that  Russia'.'?  production  at  pref*nt  is  about  5  per  cent. 
of  what  it  has  been  formerly,  and  the  importation  of  foreign 
goods  is  hardly  more  than  one  per  cent.'' 

According  to  Ekonamitsheskaya  Shism.,  the  Soviet  Govern- 
ment's official  organ,  the  four  large  electric  factories  in  Russia 
produced  in  1920.  generators,  motors  and  transformers,  of  a 
total  capacity  of  13.250  kW  (  !)  as  against  3.5^.000  kW  inl91a. 
and  all  the  Russian  cable  and  wire  factories  had  in  l^fs)  an 
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output  of  about  300  tons,  as  against  0,300  tons  in  1913.     But 
perhaps  the  imports  were  bigger'.' 

The  same  source  quotes  that  for  five  months  of  1920,  all 
kinds  of  machinery  with  a  total  weight  of  only  6,800  tons 
(as  against  450,000  tons  fur  live  mouths  of,  1913),  were  imported 
into  Russia,  but  this  item  consisted  mostly  of  agricultural 
machines,  spaic  parts,  iron  hinges,  rivets,  manufactures  of 
wire,  nails,  iron,  babbitt,  saws,  and  incandesc'<'nt  lamps. 

When  you  put  these  facts  against  such  gorgeous  contem- 
plated schemes  as  the  electrification  of  Murman.sk  railway, 
going  across  a  desert,  and  with  a  traffic  of  one  train  a  day 
each  way,  or  the  transmission  of  a  million  horse  power  from  the 
deserts  of  the  White  Sea  for  a  distance  of  400-600  miles,  kc, 
Ac,  (issue  of  /Vpril  29th),  while  at  the  same  time  the  highly 
up-to-date  power.and  tramway  plants  of  Petrograd  and  Moscow 
are  permitt^ed  to  fall  into  decay  and  have  ceased  to  Ije  public 
utilities,  is  it  not  permissible  to  suggest  u.sing  a  little  discri- 
mination when  giving  place  to  .sucli  kinds  of  information 
coming  from  the  Soviet  propaganda  organisations? 

A  Reader. 

[In  the  desire  that  the  exact  truth  should  be  known  re- 
garding the  situation  in  Russia,  we  yield  to  none ;  we  therefore 
welcome  our  correspondent's  comments,  in  so  far  as  they 
tend  to  that  end,  but  we  strongly  demur  to  his  suggestion 
that  our  reports  impose  upon  the  intelligence  of  our  readers. 
We  quote  the  sources  of  our  information,  and  if  we  publish 
the  grandiose  schemes  of  the  Soviet  Government,  we  do  not 
fail  to  publish  also  other  statements  showing  to  what  a 
deplorable  condition  the  industries  of  Russia  have  been  brought 
under  that  regime. 

The  industrial  prospects  in  Russia  are  of  interest  mainly  to 
readers  who  are  concerned  with  the  development  of 
our  export  trade — men  of  intelligence  and  experience,  who 
are  as  competent  to  draw  correct  conclusions  from  what  we 
publish,  as  our  correspondent — and  we  have  no  fear  that 
they  will  be  imposed  upon. — Eds.  Ei.ec.  Rev.] 


Accumulator  Froth. 

I  should  like  to  add  a  Uttle  comment  to  the  growing  corres- 
pondence on  the  above  subject.  While  I  should  say  that  the 
froth  appears  most  readily  in  those  sets  made  of  inferior 
celluloid,  yet  I  have  also  noticed  it  in  sets  by  well-known 
makers.  However,  in  the  latter  case  the  froth  apparently 
does  not  appear  until  the  cells  have  been  in  use  for  some 
considerable  time  (say  about  four  years).  I  think  that  it 
is  then  due  to  the  treatment  that  the  battery  has  been  given 
by  the  user. 

Some  people  are  continually  topping-up  their  cells  with  acid, 
with  the  result  that  at  the  end  of  a  recharge  the  specific 
gravity  of  the  acid  is  considerably  above  the  working  Sp.  G. 
The  observed  Sp.  G.,  for  some  cells  which  have  be^n  re- 
charged by  the  writer,  has  been  as  high  as  1.350  when  only 
designed  to  work  at  1.215  or  1.250.  Thus  the  result  of  such 
treatment  will  be  seen.  The  acid  of  higher  Sp.  G.  attacks  and 
weakens  the  celluloid,  and  the  result  is  that  apparently  a 
new  chemical  compound  is  introduced,  which  I  should  say 
was  the  cause  of  the  frothing.     I  have  only  known  of  three 


cflUs  behaving  in  the  fashion  complained  of,  which  were  made 
by  the  firm  I  am  with,  viz.,  the  Chloride  Electrical  Storage 
Co.,  Ltd.,  whereas,  on  the  other  hand,  I  have  seen  at  least 
.500  cases  of  cells  by  other  makers.  In  each  of  the  three  cases 
mentioned  the  cells  were  old  (one  being  nine  years)  and  the 
Sp.  G.  of  the  electrolyte  at  the  end  of  the  charge  had  risen 
considerably  above  the  normal.  Celluloid  separators  in  the 
cells  8e«m  to  render  them  more  liable  to  frothing. 

J.  Plummer. 
London,  S.E., 

September  mh,  1921. 


1  have  read  with  interest  the  letters  appearing  in  response 
to  an  inquiry  tor  the  reason  of  frothing  of  celluloid -<:ased 
accumulators. 

Mr.  i)'rost'8  12  years'  manufacturing  experience  is  certainly 
unique  if  he  has  not  had  a  case  of  frothing.  1  have  been 
in  the  accumulator  industry  for  A)  years,  and  my  experi- 
ence is  that  frothing  will  occur  with  the  hnest  of  celluloid. 
I'he  frothing  action  is  certamly  more  pronounced  with  poor 
quality  celluloid,  but  even  when  of  best  quality  it  is  not  the 
ideal  material  for  accumulator  contamers,  but  is  preferred 
by  users  on  account  of  its  light  weight,  and  transparent 
qualities. 

Air..  Hesketh's  sugge.stion  of  painting  the  inside  of  the  boxea 
would  ehminate  tne  transparency  and  remove  the  chief 
reason  for  celluloid  being  used. 

In  addition  to  the  reasons  put  forward  by  Mr.  Peto,  other 
causes  can  be  traced,  such  as  high  rate  of  charging  and 
high  temperature,  while  a  good  deal  of  the  frothmg  action 
emanates  from  the  celluloid  separators,  and  not  so  much 
from  the  container.  Ihis  is  due  to  ttie  perforations  being 
unpolished,  which  is  not  the  case  with  the  lace  of  the  separa- 
rators  or  the  box,  except  where  joints  are  made. 

There  is  a  wide  field  where  celluloid  can  be  utilised  satis- 
factorily,  but  for  certain  classes  of  work  it  is  fatal,  for 
instance,  in  tropical  climates.  Mr.  Hesketh  is  wrong  m 
assuming  that  makers  are  indifferent.  They  have  to  cater 
for  the  demand,  not  dictate  to  the  public  what  they  shall 
use. 

W.  C.  Coates, 
Manager,     Accumulatvr     Dept., 

Ponder's  End.  Edison  Swan  Electric  Co.,  Ltd. 

September  mh,  1921. 


My  own  personal  experience  with  small  batterie.'i,  both 
glass  and  celluloid  cased,  is  that  all  of  them  will  gas  too 
freely  unle.ss  ample  ventilation  is  provided. 

I  put  in  a  set  0?  glass  cells  with  Fuller  Block  interiors  and 
very  small  openings  at  the  top.  These  gassed  very  freely 
and  set  up  a  lot  of  froth  until  the  tops  were  opened  up.  I 
had  the  same  experience  with  celluloid  cells,  and  ebonite- 
cased  accumulators  as  well, 

D.  S.  Wilson. 

Glasgow, 

September  'Uth,  1921. 


BUSINESS    NOTES. 


Bankruptcy  Proceedings. — E.  E.  Mathers,  electrical  en- 
gineer. Alien  Dale,  Springwell  Lane,  Balby,  York.— Receiving 
order  made  Sept*'mbti-  21st  on  debtor's  own  iietitiun. 

W.  H.  S.  W.4UD,  electrical  engineer.  56,  High  Street,  Acton. 
— First  and  final  dividend  of  "id.  m  the  £  payable  at  the 
Official  Receiver's  Office,  29,  Russell  Square,  W.C.I. 

A.  0.  A.  W.\Mi'ACH,  electrical  engineer,  Forniby  l-«dge,  Sea- 
brook  Road,  Hythe.— Supplemental  dividend  of  6Jd.  in  the  £, 
payable  at  the  Official  Receiver's  Office,  68a,  Castle  Street, 
Canterbury. 

John  He.nky  Tavlor,  99,  Blackhorse  Street,  Bolton,  Lan- 
cashire, electrical  engineer  and  contractor. — The  public  ex- 
amination of  this  debtor  was  held  on  September  21st  at  the 
Cotirt  House  Mawdsley  Street,  Bolton.  The  statement  of 
'  affairs  showed  liabilities  i.'f;:(9.  and  there  was  a  deficiency  of 
dtio69.  Debtor  .stated  that  he  was  brought  up  in  the  electrical 
business,  and  commenced  bu.siness  on  his  own  account  in 
1919  after  being  deiiiobili.sed  from  the  army.  He  was  fairly 
successful  until  about  July,  19'20.  At  that  time  lie  developed 
a  severe  iUne.ss,  and  was  ill  for  six  months.  During  that 
period  he  put  a  manager  in  charge  of  the  Imsiness,  but  it 
suffered  through  contracts  being  delayed.  He  attributed  his 
position  to  illness,  personal  and  family.  The  examination  was 
closed. 

L.  J.  Nichols,  motor  and  electrical  engkie<T  (carrying  on 
business  in  co-partnership  ■nith  Margaret  Parks  (widow) 
under  the  style  of  the  Scarborough  Motor  and  Accessories 
8npply  Co.),  19,  South  Street,  Scarborough.  Receiving  order 
made  September  24th  on  debtor's  own  petition. 

Dissolution  of  Partnership.— B  S  T.  Ei.kctrk:  Fittim;s 
Co.,  engineers.  Dixon's  Ciioen.  Dudley.— Mr.  '\V.  Barnett,  Mr. 
F.  Saunders,  and  Mr.  P.  J.  Tliompson  have  dissolved  partner- 
ship.    Mr.  F.  Saunders  will  attend  to  debts. 


Trade  Announcements. — The  Cable  Acx;essobies  Co.,  Ltd., 
announce  that  they  can  now  supply  material  from  their  depots 
at  London,  Glasgow,  and  Newcastle-on-Tyue.  They  have 
taken  over  the  B.S.T.  Electric  Fittings  Co.,  Dixon's  Green. 
Dudley,  and  the  hand  lamp  referred  to  in  our  "  New 
Devices  "  section  last  week  (p.  401)  is  now  being  manufac- 
tured by  them. 

Messrs.  Cutler,  Roberts  &  Co.  have  commenced  business 
as  electrical  engineers  at  7.  New  Street.  Heme  Bay. 

Messrs.  Goouendav  &  Fre.nk,  of  Liverpool,  are  opening 
to-iuorrow  new  suburban  branch  show  rooms  and  stores  at  62. 
Smithdown  Road,  where  manufacturers'  specialities  can  be 
demonstrated. 

Catalogues  and  Lists. — The  METROroLiTAN-ViCKERS  Elec- 
TKR'AL  Co.,  Ltd.,  IVallord  Park,  -Manchester. — CircuUu-  No. 
1,440/1.  giving  full  poi'ticulars  of  wuterwheel  alternators. 

The  Bastian  Electric  Co..  Ltd..  185.  Wardour  Street,  Lon- 
don. W.  1.— Illustrated  and  priced  leaflet  showing  various 
makes  of  Bastian  electric  fires  and  heaters. 

Electrical  Components,  Ltd.,  90.  Great  Charles  Street 
(Snow  Hill),  Birmingham.— Price  list  No.  91  of  electrical  acces- 
sories. 

Messrs.  L.  G.  HAWKres  &  Co.,  116,  Charing  Cross  Road. 
London,  W.C.  2. — Illustrated  and  priced  leaflet  of  "  Miller  "' 
lighting  fixtures. 

The  St.  Helens  Cable  \-  Rtbrer  Co.,  Ltd.,  Warrington.— 
A  well -produced,  illustrated  booklet,  fully  describing  the  nume- 
rous uses  of  C  r.S.  wiring. 

The  Sun  Electrical  Co.,  Ltd.,  118-120,  Charing  Cross  Road. 
London,  W.C.  2. — .■\n  illustrated  and  priced  leaflet  of 
"  Sunco  '■  firos;  also  an  introductory  pamphlet  relating  to  the 
"  A. B.C."   Electric  Laundress. 

Thb  Edison  Swan  Electric  Co.,  Ltd.,  Ponders  End,  Mid- 


488 


THE    ELECTRICAL    REVIEW,  [voi.  89.  No.  2,288,  skpteuub  so,  imi. 


Jlesex.— .\n  illustratea  and  priced  leaflet  of  electric  lightiug 
fixtures,  including  bowl  littings.  desk  lamps,  Ac. 

Messrs.  Bklllnu  &  Co.,  Edmonton.,  London,  N.  18.— -An 
illustrated  and  priced  booklet  of  ■  Belliug  "  electric  tires,  cook- 
ing apparatus,  beaters.  &.C.,  with  mucb  information  on  electric 
cooking  and  beating  that  will  be  of  interest  to  consumers  and 
contractors 

The  tngineering  Trade  Negotiations.— The  nieetinijs,  re- 
ferred to  m  our  last  issue  (p.  413),  have  been  held  and  have 
been  protracted,  but,  unfortunately  the  negotiations  on  the 
question  of  the  withdrawal  of  the  I'iJ  per  cent,  bonus  for  time 
workers  and  7i  per  cent,  on  piece  rates  have  not  been  success- 
ful. The  position  appears  to  be  that  an  agreement  has  not 
been  reached  and  the  employer.^'  notices  to  discontinue  payment 
of  the  bonus  will  take  elVect  from  October  I'ith.  The  Dudy 
Telegraph,  in  referring  to  the  matter,  says  that  the  result  will 
be  to  reduce  wages  by  from  9s.  to  10s.  a  week,  following  upon 
a  recent  cut  of  6s.  a  week,  and  in  all  over  3,(X)(>.0KJ  skilled  and 
unskilled  workers  in  the  engineering  establishments  and  ship- 
yards throughout  the  country  are  affected.  \  jomt  confer- 
ence of  delegates  of  the  engineering  and  shipbuilding  trade 
unions  was  held  at  the  Memorial  Hall.  London,  on  Sunday,  to 
consider  the  position  and  decide  what  further  action  should  be 
taken.  The  proceedings  were  private.  Some  400  delegates 
were  present.  .At  the  close  the  foUowmg  oflicial  statement  was 
made  to  a  Press  Association  representative  by  Mr.  J.  T. 
Brownlie.  president  of  the  .Amalgamated  Engineering  Union  ; 
■■  .A  report  of  the  negotiations  that  took  place  yesterday  be- 
tween the  shipbuilding  trades  and  the  Shipbuilding  Employers' 
Federation  was  submitted  to  the  conference  and  fully  con- 
sidered. It  was  afterwards  decided  that  the  Unions'  Nego- 
tiating Committee  report  to  the  Minister  of  Labour  the  result 
of  the  negotiations  that  had  taken  place  between  the  National 
Federations  of  Engineering  and  Shipbuilding  Einployers  and 
the  representatives  of  the  men's  organisations,  with  a  view  to 
procuring  his  good  offices  to  avoid  dislocation  in  the  industry. 
The  Negotiating  Committee  has  been  empowered  to  convene 
a  conference  of  the  trade  union  representatives  at  a  later  date 
if  necessary." 

It  is  stated  that  during  last  week's  negotiations,  various 
proposals  were  submitted  on  behalf  of  the  men,  who  asked 
that  the  matter  should  go  to  arbitration,  or,  alternatively,  for 
an  independent  inquiry  into  the  position.  The  employer.^ 
declared  that  they  were  unable  to  accept  either  of  these  sugges- 
tions. The  proposal  was  again  put  forward  that  wages  in 
the  indu.stry  should  be  regulated  by  a  sliding  scale  ba.sed  on  the 
cost  of  living.  This  the  employers  declined,  arguing  that  the 
bonus  was  a  war-time  grant,  awarded  as  compensation  to 
skilled  engineers  who  were  then  training  dilutees  and  re- 
ceiving only  a  flat  rate  of  pay  for  so  doing,  with  the  result 
that  dilutees  on  piece  work  were  earning  in  some  cases  more 
than  their  trainers.  .An  attempt  was  subsequently  made  by 
the  men's-  leaders  to  ascertain  how  the  employers  would  view 
a  proposal  to  spread  the  withdrawal  of  the  war  bonus  over 
three  instalments  in  October,  November,  and  December  on 
lines  similar  to  those  proposed  by  the  engineering  employers 
to  the  other  unions. 

On  Monday,  Dr.  Macnamara,  Minister  of  Labour,  received 
a  deputation  of  the  trade  unions  and  discussed  the  deadkxk. 
.At  the  close  of  the  interview  Mr.  J.  T.  Brownlie  stated  that 
the  deputation  requested  the  Minister  to  exercise  the  powers 
under  the  Industrial  Courts  .Act,  with  a  view  to  effecting  a 
settlement.  Ho  said  that  there  w'ould  be  no  ballot  of  the 
unions  until  after  the  Minister  had  acted. 

The  Fiiinnridl  Timnt  stated  on  Tuesday  that  large  Tyneside 
engineering  firms  had  suspended  and  cancelled  orders  until 
the  war  bonus  was  taken  off  the  workmen's  wages. 

Sale  of  Plant  at  Gretna. — Messrs.  F.dmiston,  .-luctioneers, 
Olasgow,  completed  a  four  days'  sale  of  plant  and  machinery 
at  Gretna  Munitions  Factory,  by  order  of  the  Disposals  Board. 
Buyers  were  pre.sent  from  the  large  centres  of  England, 
Scotland  and  Ireland.  Prices  were  generally  low,  but  pur- 
chasers have  to  bear  the  cost  of  dismantling.  Electric  motors 
of  .50  h.p.  realised  from  f9()  to  jeiOO. 

French  Patents. — The  suspension  or  postponement  of  legal 
obligations  connected  with  patents  instituted  during  the  period 
of  the  war  comes  to  an  end  on  September  3(tth,  after  which  the 
usual  obhgations  connected  with  patents,  designs  and  models 
will  again  come  into  force. 

Book  Notices. — British  Eni;ineerinfj  .Standards  Associa- 
tion, report  No.  102-1921 :  "  Briti.sh  Standard  Specification  for 
Tramway  .Axles."  I.ondon  :  Crosby  lyockwood  &  Son.  Price 
Is.  net.  post  free  Is.  2d. — This  speciticatifin  follows  very  clo.sely 
the  lines  of  the  revised  British  standard  .sjiecification  for 
railway  carriage  and  wagon  axles  (with  analysis),  which  is 
included  in  Part  1  of  the  new  <'dition  of  rei)ort  Xo.  24.  .A 
percentage  of  0.0.5  of  phosphorus  or  sulphur  is  permitted  in 
the  steel  as  in  the  case  of  the  railway  axle  specification,  hub 
for  the  manufacture  of  tramway  axles,  no  particular  process 
of  steel-making  is  specified.  I'alling-weight.  tensile,  and 
r/)ld-bend  tests  are  recjiiired,  the  latter  being  for  use  only 
where  the  order  is  for  a  number  of  axles  under  15,  when 
it  is  to  take  the  place  of  the  falling- weight  test.  .A  diagram 
is  included  illustrating  the  method  of  performing  the  cold- 
bend  test.  Normalising  (of  which  a  definition  is  given),  or 
oil-treating  i.s  specified,  the  choice  to  lie  with  the  purchaser. 
The  specification   may   be  obtained   from  the  offices  of   the 


British  Engineering  Standardj  Association,  28,  Victoria  Street, 
S.W.I,  or  trom  the  pubhshera. 

Reports  Nos.  lUii-iy2l,  "Air-Break  Knife  Switches  and  Lami- 
nated Brush  Switches,  for  pressures  not  exceeding  6t)0  volta  "  ; 
and  110-1921,  '  Air-Break  Circuit  Breakers  for  pressures  not 
exceeding  660  volts." 

rhese  specifications  form  part  of  a  series  at  present  under 
eousideration  by  the  .Association.  During  their  preparation 
It  was  found  that  many  of  the  conditions  could  not  be  laid 
down  with  any  c-ertainty  until  a  large  amount  of  research 
work  had  been  done,  particularly  with  regard  to  rupturrng 
capacity  for  large  sizes  and  safety  of  insulation.  A  com- 
prehensive research  is  therefore  being  undertaken  by  the 
Electrical  Research  Association,  and  when  the  results  of  this 
work  are  available  it  may  be  possible  to  extend  the  speci- 
llcations. 

It  is  recognised  that  the  breaking  capacity  of  Bwitchgear  is 
dependent  on  many  factors  other  than  the  kilo-volt-amperea 
to  be  broken,  and  it  is  necessary  to  take  into  consideration  all 
these  factors  in  deciding  on  the  size  of  control  gear  to  be 
employed.  The  specihcations  do  not  include  switches  and 
circuit  breakers  for  use  with  series  motors,  circuits  of  high 
inductance  or  traction  circuits,  all  of  which  may  require  a 
higher   breaking  capacity   than   is  specified   therein. 

A  number  of  terms  used  in  modern  switchgear  practice  have 
been  defined,  and  a  series  of  standard  sizes  has  been  included, 
l.'imensions  of  back  connections  and  the  distance  apart  of 
the  stud  centres  of  knife  switches  have  been  agreed  upon 
so  as  to  secure  a  reasonable  amount  of  interchangeability 
without  interfering  with  details  of  design.  Since  it  is  not 
practicable  to  take  out  a  complete  range  of  tests  on  every 
switch  or  circuit  breaker,  the  tests  have  heen  divided  into  two 
categories,  i.e.,  tests  which  are  carried  out  on  every  switch  or 
circuit  breaker  and  those  which  are  carried  out  only  on  a 
switch  or  circuit  breaker  of  a  type. 

The  issue  of  these  specifications  marks  a  step  tov\ards  the 
simplification  of  switchgear  generally.  .As  usual,  the  co- 
operation of  the  interested  electrical  .Associations  has  been 
secured  in  the  preparation  of  the  specifications,  as  well  as  that 
of  the  Government  Departments,  the  Institution  of  Electrical 
Engineers,  the  Electricity  Commissioners  and  the  National 
Physical  Laboratory.  The  Committee  has  also  had  the  bene- 
fit of  the  assistance  of  Mr.  E.  B.  Wedmore  (director,  British 
Electrical  &  Allied  Industries  Research  .Association),  and  Mr. 
C.  H.  Wordingham,  C.B.E.. 

The  Electrical  i'ontraciors'  Year  Book,  1921-22,  which  has 
been  i.ssued  by  the  Electrical  Contractors'  Association  (Inc.), 
price  2s.  6d.  net,  is  considerably  bigger  this  year,  in  the 
ratio  of  218  to  274  pages.  A  portrait  of  Mr.  J.  Orringe,  the 
president,  forms  the  frontispiece,  and  the  membership  of  the 
three  -Associations  occupies  about  45  pages.  At  the  first 
meeting  in  February,  1901,  Mr.  H.  Alabaster  occupied  the 
chair,  but  in  the  sketch  of  the  history  of  the  E.G. A.,  on  p. 
112,  his  name  is  misprinted  as  "  H.  Albaster  Gatehouse." 
Particulars  are  given  of  the  constitution  and  functions  of  the 
Electrical  Contractors'  .Assocation  (Inc.),  the  N.E.C.T.A.,  Ltd., 
and  the  National  Federated  Electrical  Association,  and  the 
report  of  the  immediate  past  president,  Mr.  P.  ColUnson, 
for  the  year  ending  April  30th  last,  follows;  it  states  that  the 
electrical  contracting  industry  is  suflering  extreme  depres- 
sion, and  that  the  cost  of  installation  work  should  be  reduced 
as  far  as  possible  in  order  to  re.store  normal  conditions.  The 
membership  on  May  1st  was:  E.G. A.,  668;  N.E.C.T.A.,  Ltd., 
573;  N.F.E.A.,  694.  and  for  the  first  time  the  income  from 
subscriptions  covered  the  expenditure.  The  profit  on  the  year's 
working  of  the  N.E.C.T.A.,  Ltd.,  was  i;l,957,  and  the  C.M.A. 
agreements  brought  to  the  members  more  than  £25,000  in 
excess  of  their  ordinary  trade  discounts.  Amongst  other 
features  of  the  Year  Book  are  an  article  on  "  The  Position 
of  Apprentices,"  by  Mr.  R.  Tweedy  Smith,  wages  schedules, 
working  rules  for  various  districts,  and  a  variety  of  informa 
tion  on  matters  of  interest  tf)  the  members. 

\\'e  have  received  from  Victor  M.  Berthold,  of  the  .American 
Telephone  and  Telegraph  Co..  New  York,  an  interesting  book- 
let entitled  "  Historv  of  the  Telephone  and  Telegraph  in  the 
Argentine  Republic.  1857-1921." 

"  .Automatic  Telephone  Systems,"  by  W.  Aitken.  Vol.  1. 
Circuits  and  apparatus  as  u.sed  in  the  public  services.  Pp.  xv 
4-282;  2U  figs.     London:   Renn  Bros.,   Ltd.     Price  25s. 

The  Shackleton.Rowett  Antarctic  Expedition. — .A  "  Magi- 
coal  "  electric  fire  (Berry's  patent),  was  installed  by  Messrs. 
Berry's  Electric,  Ltd.,  in  the  ward  room  of  the  R.Y.S.  Qiust 
to  provide  a  home  comfort  for  Sir  Ernest  Shackleton  and  his 
staff  during  their  30,000  mile  voyage  to  the  Antarctic  and 
Pacific.  Masta  fuse-switch  gear  is  in  use  for  controlling  the 
entire  electric  heating,  lighting,  power  and  wireless  equipment. 

.At  the  request  of  Capt.  Williams,  biologist  to  the  Shackleton- 
Rowett  Expedition,  a  100-c.p.  "  Pointolite  "  outfit  has  been 
provided  for  his  use  as  a  .source  of  light  for  critical  examination 
and  micrcscopic  work,  by  the  Edison  Swan  Electric  Co..  Ltd. 

For  Sale. — Messrs.  Green  i!k  Son  will  sell  by  auction  on 
Octolier  6th  at  13,  High  llolborn,  W.C.  a  wholesaler's  stock 
of  electrical  acce.ssories  and   telephone  equipment. 

Westminster  Electric  Supply  Corporation.  Ltd..  has  for  dis- 
posal 13  generators,  15  boilers,  several  feed  pumps,  watei 
heaters,  &c.     (See  our  advertisement  pages  to-day.) 
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German  Bid  for  Australian  Trade.— According  to  a  cable 
received  by  the  Acting  High  Corumisgioner  for  Austraha  in 
London  from  the  Prime  Mujister'e  Department,  Melbourne, 
commercial  houses  report  that  (Jerman  traders,  irrespective 
of  existing  Australian  barriers,  are  making  a  keen  etlort  to 
•ecure  business.  Their  offers  are  temptingly  low,  Bome  quota- 
tion being  one-fourth  of  the  prices  at  which  British  and 
Australian  made  goods  are  now  being  retailed  in  Sydney  and 
Melbourne.  One  effect  of  the  German  circulars  ig  the  harden- 
ing of  the  demand  for  drastic  anti-dumping  legislation- 
Board  o/  Trade  Journal. 

Change  in  New  Zealand  Preference. — When  Mr.  Massey 
was  here  the  Federation  of  Briti-sh  Industries  brought  to  hii 
notice  the  disability  from  which  British  exporters  to  New 
Zealand  suffer  in  competition  v.-ith  countries  with  an  appre- 
ciated currency.  .V  writer  in  the  ilanchcstcr  (luardian  hears 
that  the  New  Zealand  Government  has  just  informed  the  High 
Ciommissioncr  here  that  from  the  beginning  of  next  year  the 
duty  on  goods  imported  into  New  Zealand  from  any  country 
with  an  appreciated  currency  will  be  assessed  on  the  basis  of 
the  current  rate  of  exchange  instead  of  on  the  Mint  parity 
value.  ITiis  is  regarded  by  the  manufacturers  as  an  impor- 
tant concession.  Mr.  Massey  was  informed  when  he  was  seen 
on  the  subject  that  the  present  method  of  arriving  at  the  duty 
payable  on  goods  arriving  in  New  Zealand  from  a  country  like 
the  United  States  has  the  result  of  largely  cancelling  the  pre- 
ference granted  to  British  manufacturers  under  the  New  Zea- 
land tariff.  Tn  future  British  exporters  will  apparently  get 
the  full  benefit  of  the  preference. 

The  Machinery  Position  in  China. — H  one  thing  more 
than  any  other  is  to-day  seen  in  relation  to  the  machinery  re- 
quirements of  China,  says  the  Snrth  China  Daily  News,  it  is 
tnat  low-priced  plant  intended  to  work  for  a  very  few  years 
and  then  to  be  scrapped  in  favour  of  something  ol  a  later  pat- 
tern. IS  uusuited  to  the  i)eculiar  genius  of  the  country.  So 
much  has  been  greatly  in  evidence  during  the  present  year, 
when  there  has  been  seen  a  distinct  return  on  the  part  ot  the 
Chinese  to  machinery  of  the  type  to  which  they  were  pre- 
viously accustomed.  It  is,  of  course,  recognised  that  low 
initial  cnsis  naturally  make  a  strong  appeal  to  the  Chinese,  but 
oucu  such  plant  is  installed  the  inevitable  tendency  occurs  to 
work  it  to  ueath.  Not  only  is  overloading  a  commonplace  with 
Chinese  engineers,  but  very  often  the  efficiency  of  the  engineer 
falls  far  below  what  would  be  considered  essential  iu  Western 
countries.  Ibis  being  the  case.. an  undue  strain  is  undoubtedly 
placed  upon  machinery  in  a  great  number  of  eases,  and  when 
this  happens  the  lightly-built  plant  intended  for  short  service 
inevitably  has  its  life  curtailed. 

i'his  particular  tyiie  of  machinery  came  into  vogue  in  China 
during  the  war,  largely  for  the  reason  that  the  long-service 
plant  to  which  the  Chinese  had  been  accustomed  was  not  to 
be  had.  Sufficient  time  has  elapsed  for  it  to  be  tested  in  the 
light  of  Chinese  requirements  and  ideals  in  machinery,  and 
the  result  is  now  being  seen  in  a  return  to  the  style  of  plant 
in  general  use  before  the  war.  It  is  here  that  British  machi- 
nery has  had  its  chance,  and  in  recent  mouths  representatives 
of  engineering  tirins  in  the  country  have  been  able  to  report  a 
considerable  degree  of  success.  The  industrialisation  of  the 
Yangtze  Valley  continued  interrupted  only  by  political  disturb- 
ances, which  .seem  to  be  the  only  factor  blocking  progress  in 
these  days.  .Additional  cotton  mills  have  been  planned  and 
contracts  for  the  work  allotted ;  extensions  to  electric  light  and 
power  plants  are  in  progress;  and  a  striking  movement  is  seen 
in  the  establishments  of  cement  factories.  All  these  have 
called  for  machinery,  and  it  is  understood  that  for  the  mills 
and  electric  plant.  British  tenders  have  largely  been  accepted, 
while  as  evidence  of  the  strong  competition  now  to  be  faced, 
the  cement  factories  have  principally  gone  to  German  firms. 
The  factors  operating  towards  this  end  are  especially  impor- 
tant for  the  engineer  selling  his  goods  in  China.  The  margin 
of  safety,  the  capacity  to  take  an  overload  and  stand  rough 
usage,  are  greater  in  British  machinery  than  probably  in  any 
other  produced.  British  firms  have  long  adopted  this  as  a 
principle  in  their  work,  and  the  efficient  service  to  be  obtained 
over  a  great  number  of  years  is  what  the  Chinese  can  for. 
German  machinery  does  not  allow  anything  like  so  great  a 
margin,  but  still  it  is  there  lo  a  certain  extent,  more  so  than 
in  the  case  of  several  other  countries.  There  is  a  further  con- 
sideration, namely,  that  the  Germans  have  (specialised  largely 
in  machinery  for  cement  works. 

The  trend"  of  purchases  of  machinery  extending  now  over 
several  inonth.i  st^ems  to  show  the  hncs  in  which  engineering  in 
China  will  proceed  in  the  future.  Nor  is  it  likely  that  with  a 
better  understanding  of  plant  and  a  higher  efliciency  on  the 
part  of  her  engineers  the  particular  type  in  favour  will  tend 
to  change.  Much  more  liKely  is  it  that  the  future  will  see  a 
vast  extension  of  its  use,  halted  only  by  the  polifioal  feuds 
leading  to  p.scudo-military  operations.  It  is  extremely  difficult 
to  get  at  the  exact  effect  nf  these  outbursts  on  a  business  such 
M  machinery.  For  instance,  up  to  a  month  ago  orders  for 
plant  were  being  given  freely,  but  then  tlie  whole  trade 
teemed  to  collapse  right  througliout  China,  and  prices  offered 
were  severely  reduced.  No  doubt  this  is  partly  a  temporary 
natural  reaction  after  a  period  of  fair  activity,  but  at  the  same 
time  it  coincided  with  the  first  rumblings  of  the  Hupeh  storm. 
Pew  people  ex|iect  any  noteworthy  resumption  of  ordering 
until  the  close  of  the  year,  now  that  Romething  almost  ap- 
proaching »  ilump  ha*  ihown  itself.      Th«  year  opened  with 


business  in  machinery  very  nearly  at  a  standitill,  but  almort 
immediately  it  reached  a  state  of  activity  whicli  was  main- 
tained until  a  month  ago.  Now  the  course  of  events  has  again 
brought  dealings  to  a  close,  and  the  ultimate  prospect  is  that 
more  than  half  the  year  will  have  been  wasted,  largely,  it  ap- 
pears, as  the  outcome  of  pohtical  bickering.— i2eut«r'(  Tradt 
Service,  Shanghai,  .August  lath. 

E.D.A.  Activities. — We  have  received  from  the  Electrical 
Df.velopment  Association  a  broadside  from  light  and  heavy 
ordnance,  of  the  details  of  which  even  a  list  would  appear 
overwhelming.  Amongst  the  many  items  are  samples  ot 
literature  for  the  edification  of  consumers,  a  dissertation  on 
the  hiring  of  domestic  electrical  apparatus,  a  report  on  conces- 
sions to  contractors  who  maintain  displays  of  electrical  appa- 
ratus, a  report  on  the  classification  of  consumers'  supply 
pressures  and  frequencie.s,  notes  on  the  use  of  electricity  in 
a  Norwegian  home,  and  a  variety  of  pamphlets,  cards, 
brochures,  folders,  and  bcKik  markers.  We  must  confess  that 
we  have  been  so  engrossed  in  reading  some  of  these  that  we 
have  overlooked  the  flight  of  time,  and  metaphorically 
throwing  up  our  hands  we  surrender  unconditionally  to  th« 
summons  of  E.D.A.  to  "  make  it  a  rule  to  use  electricity  "  ! 

Czecho=SIovak  Travelling  Fair.— On  October  10th  a  rail- 
way train  consisting  of  3.3  coaches  and  containing  samples 
of  Czecho-Slovak  industrial  products  will  leave  Prague  for 
a  two  months'  tour  of  Rumania,  Bulgaria  and  Poland. — 
Reuter'a  Trade  Service  (Prague). 

Lecture  Season  :  Lantern  Slides.— The  Electrical  Develop- 
ment Association,  84,  Kingsway,  W  .C.'2,  has  a  large  collection 
of  lantern  shdes  deahng  with  the  generation,  distribution,  and 
uso  of  electricity  for  industrial,  business  and  home  purposes. 
The  director  will  be  glad  to  hear  from  persons  desiring  to 
obtain  the  use  of  shdes  for  lecture  purposes  during  the  coming 
winter. 

J.  &  P.  Athletic  Club. — .\  fancy  dress  dance  and  carnival 

was  held  at  Charlton  by  the  Victoria  Works  Athletic  Club 
(Johnson  &  Phillips,  Ltd.)  on  the  evening  of  September  22nd, 
in  the  Club  Buildings  attached  to  the  works.  Its  object  was 
to  celebrate  the  tirst  anniversary  of  the  opening  of  these  build- 
ings. The  president,  Mr.  H.  J.  Sheppard.  presented  the 
Blundell  Maple  Shield  and  Medals  to  the  club  football  team, 
as  winners  of  the  Eastern  Section  of  the  Southern  Suburban 
league.  1920-21.  Mr.  C.  Stewart  afterwards  presented  the 
Senior  and  Junior  Departmental  Cricket  Cups  and  Medals  to 
the  winners,  the  Switchgear  and  Telegraph  Departments  re- 
spectively. Prizes  were  awarded  during  the  evening  for  the 
best  fancy  dresses  (ladies'  and  gentlemen's).  The  music  wag 
provided  by  the  Club  String  Orchestra. 

Lead. — Messrs.  James  Forster  &  Co.,  reporting  under  date 
September  24th,  state  : — "  The  premium  on  early  lead,  wdich 
has  been  a  pronounced  feature  of  the  lead  market  for  months 
past,  has  now  almost  disappeared,  and  at  the  close  is  only 
2s.  6d.  per  ton.  This  is  due  not  to  any  increase  in  imports 
(which,  as  a  matter  of  fact,  are  not  by  any  means  up  to  the 
figures  of  past  months)  but  to  bad  home  trade.  Consumers 
have  scarcely  been  in  evidence  on  the  market  recently,  and 
trade  reports  are  uniformly  bad,  not  only  in  the  domestic,  but 
also  in  the  electrical  trades.  The  one  favourable  feature  this 
week  IS  a  better  demand  for  export,  both  France  and  Holland 
being  in  the  market,  but  not  for  any  large  quantity. " 

The  E.P.E.A.  and  the  E.T.U.— .\ccording  to  the  Electrical 
Power  Engineer,  the  final  draft  of  a  proposed  working  agree- 
ment between  the  Electrical  Power  Engineers'  Association  and 
the  Electrical  Trades  Union  has  been  submitted  this  month  to 
the  sections  of  the  former  for  approval. 

It  is  remarked  that  the  common  interests  of  the  two  bodies 
are  the  following  :  — 

(a)  The  necessity  for  such  standards  of  remuneration  in  the 
electricity  supply  industry  as  will  attract  able  men  of  all 
grades. 

(b)  The  desirability  of  all  employes  enrolling  in  a  bona-fid* 
trade  union. 

(c)  The  affording  of  the  greatest  amount  of  employment 
through  the  steady  development  of  the  industry,  which  de- 
pends upon  "  a  cheap  and  abundant  supply  of  electricity," 
which  must  be  reliable. 

(J)  The  support  of  Joint  Councils  and  agreements  made  by 
the  employes'  representatives  thereon. 

These  interests  will,  it  is  believed,  be  considerably  advanced 
by  the  adoption  of  the  means  for  regularising  the  informal 
machinery  of  co-operation  now   in  existence. 

Inquiry  into  Trade  Boards. — The  Committee  .ippointed  bv 

the  Ministrv  of  Labour  to  inquire  into  the  working  and  etTects 
of  the  IVade  Boards  Acts,  and  to  report  what  changes,  if  any. 
are  required,  is  ,ns  follows  —President.  Vi.scount  Cave;  I-ord 
Weir  of  Eastwood ;  Dame  .Vdelaide  .Anderson ;  Dame  Edith 
Lyttelton;  James  Bell.  MP.  (Oldham  Weavers'  .Association); 
W'.  T.  Lavton,  Director  of  the  National  Federation  of  Iron  and 
Steel  Manufacturers;  Sir  Arthur  Pease,  Bt. ;  E.  L.  Poulton, 
Chairman  of  the  Parliamentary  Committee  of  the  Trades 
Union  Congress;  .A.  Pugh.  Secretarv  of  the  Iron  and  Steel 
Trades  Confederation:  A.  MacCallum  Scott,  M.P.  Mr.  11.  D. 
Hancock,  of  the  Ministry  of  Labour.  Montagu  House,  White- 
hall, S.W.I,  will  act  as  secretary. 
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Copper  and  Lead  Prices. — Messrs.  F.  Smith  4  Co.  report 
Soptembei-  'iatL  . — Copper  ^electl■olytic)  bars.  £li  10s.,  10s.  ia- 
oreasa;  ditto  lelecuolytic)  sheets,  no  change;  ditto  (electro- 
l.vtic)  wiro  rods.  £90  10s..  10s.  increase;  ditto  h.c.  wire,  llid., 
3/16d.  decrease ;  silicum  bronze  wire,  Is.  3.ld.,  id.  decrease. 

Messrs.  James  A-  Shakespeare  report  September  '2Sth  :  — 
Copper  bai's  (best  selected),  slioet  and  rods,  no  change;  Ent:- 
lish  pig  lead.  £'2i  os..  5s.  increase  on  last  week's  quotation. 

"  StaH-Poaching." — Complaints  have  reached  the  Federa- 
tion of  British  Industries  on  several  occasions,  of  the  indul- 
gence by  competing  lirma  in  industry  in  the  undesirable 
practice  of  "  poaching.  "  In  one  instance,  which  has  been 
brought  to  our  notice,  a  firm  is  alleged  to  have  sent  a  repre- 
sentative to  the  establishment  of  one  of  its  rivals  more  than 
a  hundred  miles  away,  with  the  object  of  trying  to  persuad* 
members  of  the  skilled  staff  to  trani^fer  their  service. 

While  it  is  true  that  the  decision  in  such  cases  rests  with 
the  employee,  and  that  they  are  entitled  to  sell  their  skill 
in  the  most  favourable  market,  it  is  also  undeniable  that  there 
are  certain  usages  Between  rivals  in  commerce  which  mark 
H  distmetion  bet%veen  fair  and  unfair  competition. 

"  Staff- poaching  "  has  the  quality  of  the  boomerang  in  that 
the  poacher  may  find  himself  injured  by  the  missile  he  has 
thrown.  Not  to  put  it  on  a  higher  plane,  we  believe  it  to  Ix- 
the  view  of  the  ordinary  straightforward  business  man,  that 
it  terves  best  in  the  long  run  to  recruit  staffs  by  the  accus- 
tomed methods,  and  that  advantages  gained  by  a  departure 
from  fhis  rule  are  usually  discounted  by  loss  of  good  repute 
if  not  by  actual  "  reprisal." — Bulletin  of  ihe  F.B.I. 

Gas  Stove  Prices. — .A  number  of  manufacturers  of  gas 
stoves,  acting  in  association,  are  again  reducing  the  prices  of 
these  goods.  They  anticipate  a  greatly  increased  demand 
and  a  lower  cost  of  production,  as  a  result  of  a  widespread 
advertising  campaign.  Manufacturers  of  electric  heating  and 
cooking  aparatuB  will  hardly  shut  their  eyes  or  restrict  their 
enterprise  at  such  a  time. 

The  Gas  Light  it  Coke  Co..  which  .some  time  ago  ceased  to 
let  gas  stoves  out  on  hire,  is  now  resuming  that  practice. 

Swedish  Telephone  Industry. — Svensk  Handelstidningen 
learns  that  the  Swedish  telephone  industry,  although  affected 
by  the  general  depression,  has  good  prospects.  The  demand 
for  telephonic  material  is  increasing,  especially  in  several 
foreign  markets,  principally  Holland,  the  Dutch  Indies,  South 
Africa.  Egypt.  Spain,  .\ustralia.  and  Mexico.  .\s  regards  busi- 
ness dune  through  London,  India  is  expected  to  prove  a  mo.st 
important  market  in  the  near  future. — Rcufer's  Trade  IScrcicc 
(Stockholm). 

Indian  Stores  and  Indian  Students. — The  Legislative  As- 
sembly has  passed  a  resolution  recommending  the  Government 
to  instruct  the  High  Commissioner  in  London  to  purchase 
Indian  stores  in  the  cheapest  market  consistent  with  the  re- 
quisite quality  being  obtained.  Tlie  second  part  of  the  original 
resolution,  whicli  said  that  the  High  Commissioner,  when 
placing  largo  orders,  should  insist  on  the  contracting  parties 
giving  every  facility  for  the  admission  of  Indian  students  to 
their  works  to  enable  them  to  gain  a  practical  knowledge  of 
manniactures,  was  withdrawn  after  a  representative  of  the 
Government  had  pointed  out  the  difficulty  of  insisting  on 
such  a  condition  in  view  of  the  pending  report  of  the  Lytton 
Committee,  which  is  investigating  the  whole  question  of  the 
training  of  students. — Renter  (Simla). 

Works  Committees  and  the  Unemployment  Problem. — 
Works  Committees  and  their  Values  as  a  Constructive  Unit  in 
Industry  formed  the  subject  of  a  week-end  conference  or- 
ganised by  the  Industrial  League  and  Council  held  at  Givons 
(Jrove,  near  Leatherliead.  on  Saturday  last.  Mr.  S.  Ratclitt'e 
introduced  the  subject.  He  spoke  enthusiastically  of  the  com- 
mittee of  which  he  is  chairman  (Metropolitan-Vickers  Co.), 
one  of  the  lirst  which  drew  up  its  own  constitution  and  gave 
itself  a  representative  basis.  No  works  in  any  industry,  he 
said,  could  be  successful  Without  a  works  committee,  no 
matter  under  whose  control  or  management.  There  must  be 
room  for  every  man  to  find  expression ;  the  committee  must 
he  so  framed  tliat  each  section  and  each  individual  in  each 
section  could  come  forward  and  have  any  particular  matter 
dealt  with  by  the  committee.  This  could  be  done  by  sub-com- 
inittees,  and  if  the  committee  was  properly  constituted  any 
special  question  fell  automatically  into  the  province  of  a 
particular  sub-committee.  Having,  as  members  of  a  works 
committee,  accepted  responsibility,  the  men  were  more  careful 
to  put  themselves  in  the  position  of  the  manager,  more  careful 
in  their  demands,  and,  to  some  e.xtent,  knew  how  far  they 
could  press  a  demand.  Works  committees  were  a  valuable 
training  ground  for  any  and  every  school  of  thought.  They 
taught  the  men  to  think  of  the  processes  which  an  article 
passed  through  ;  they  opened  tlieir  eyes  to  the  fact  that  in  mass 
production  they  had  to  do  with  only  a  part  of  an  article's 
progre=-i.  and  they  then  liked  to  know  something  of  what  had 
happened  before,  and  what  was  to  follow.  \t  the  end  of  the 
conference  all  present  expressed  the  opinion  that  the  existing 
works  committees  were  in  an  exceptionally  favourable  position 
to  give  authorities  advice  on  the  grave  question  of  unemploy- 
ment. 

Fires. — On  Thursday  last  week-  a  fire  broke  out  at  the 
works  of  the  Wandsworth  Electrical  Manufacturing  Co.,  Lud- 
f,ute  Hill,  Birmingham.  .\  f.airly  large  amount  of  damage  was 
_jn«,  but  manufacturing  output  ii  proceeding  steadily. 


LIGHTING     AND    POWER    NOTES. 


Argentina. — W.^teb  Power. — The  commission  of  Argentine 
and  iirazihan  engineers  has  completed  its  investigations  re- 
lating to  tho  Iguazii  falls,  and  has  reported  to  the  Ministry  of 
PubUc  Works  that  tho  possibility  exists  of  utilising  an  im- 
mense amount  of  power. — Heiitcr'a  Trade  Service  (Buena"? 
.^ires). 

Bexhill Street  Lighting. — The  Highways  Committee  pro- 
poses to  enter  into  an  agreement  with  the  Electricity  Com- 
mittee for  the  Ughting  of  the  district  for  the  ensumg  year  at  a 
cost  of  £3,.50O.  on  the  understanding  that  the  restricted  sys- 
tem of  lighting  which  was  adopted  between  May  and  Septem- 
l>er  is  adhered  to. 

Blackburn.  —  Whitebirk  St.atiox.  —  The  new  electricity 
station  at  Whitebirk  is  nearing  completion,  and  it  is  arranged 
that  Lord  Derby  shall  formally  open  it  on  October  'Jlst.  The 
erection  and  equipment  will  cost  about  ±8.50,000. 

Bradford<on=.\von.  —  Electricity  Scheme.  —  The  Urban 
Ciiuncil  is  to  take  the  necessary  proceedings  to  have  the  pro- 
visional order  for  electric  lighting  granted  to  Mr.  Edwards 
cancelled  owing  to  his  failure  to  carry  out  the  work,  and 
Messrs.  Spencer,  Moulton  &  Co.,  Ltd.,  have  been  asked  on 
what  terms  they  would  be  prepared  to  give  the  town  a  supply 
of  electricity. 

Cheadle  and  Gatley. — Extensions.— The  Urban  District 
Council,  on  September  loth,  reported  that  the  Commissioners 
desired  an  assurance  from  the  Council  that  if  they  grant  the 
Electricity  Order  applied  for.  the  works  referred  to  in  the 
report  of  the  Council's  electrical  engineer  in  connection  with 
the  electricity  scheme  will  be  proceeded  with.  The  assurance 
asked  for  was  given. 

Continental. — Belgicm. — At  the  reopening  of  the  Belgian 
Parhament,  the  Government  will  present  a  Bill  drawn  up  by  a 
Committee  which  has  been  engaged  in  studying  economic  ques- 
tions. It  relates  to  a  scheme,  applicable  to  all  electric  generat- 
ing works,  for  supplying  all  the  requirement.8  of  the  nation,  in- 
cluding the  railways;  it  contemplates  the  formation  of  a 
National  Society  of  Electricity,  for  the  co-ordination 'of  the 
various  producers  with  a  view  to  recover  energy  now  lost, 
supply  lighting  to  small  communes,  and  thus  to  link  up  the 
electrification  of  the  whole  land. 

Prizes  of  '25,000,  15,000  and  two  of  10,000  fr.  are  offered  by 
the  Provincial  authorities  of  Liege,  for  the  best  scheme  or 
schemes  for  supplying  the  whole  province  with  electricity  from 
existing,  or  to  be  created,  sources.  Detailed  particulars  are 
obtainable  from  the  Bureau  du  Gouverneur  de  la  Provmce  de 
Liege,  Place  St.  Lambert,  Liege. 

PoRTUG.^L. — The  Commercial  Secretary  to  H.M.  Legation  at 
Lisbon  reports  that  there  are  many  schemes  for  the  utilisation 
of  water-power  in  Portugal.  The  largest  is  that  on  the  Douro, 
estimated  at  350,000  h.p.  The  total  water-power  available  in 
the  country  is  said  to  exceed  600.000  h.p.  The  most  important 
station  working  is  that  in  the  Serra  da  Estrella,  which  sup- 
plies power  to  wool  manufactories,  lights  various  small  towns, 
and  is  used  for  the  manufacture  of  carbide  of  calcium.  The 
names  of  many  hydro-electric  stations  are  given  in  the  Board 
of  Trade  Journal  for  September  Q;2xid;  they  mclude  the  Fabrica 
de  Fiacao  e  Tecidos  do  Rio  Vizela  Negrelos,  3.(.KX)  h.p. ;  the 
Empreza  de  Electricidade  da  Guarda.  4.000  h.p.;  and  the  Em- 
preza  Hvdro-Electrica  da  Serra  da  Estrella  (to  be  shortly  en- 
larged ti)  3.000  h.p.),  5W  h.p.  One  of  the  difticulties  met  in  all 
these  water-power  .schemes  is  that  the  How  of  water  is  very  low 
in  summer  owing  to  the  prolonged  drought,  while  in  winter 
there  are  apt  to  be  floods.  There  is  no  doubt  that  hydro- 
electric power  is  going  to  be  very  much  developed  iu  Portugal 
Ii^RANCE. — The  price  of  coals  to  electricity  works  fixed  by  the 
Ministry  of  Public  Works,  in  the  '21  departments  of  France, 
for  the  second  quarter  of  the  year,  ranges  from  99  fr.  per  ton 
(the  lowest),  in  the  Departement  du  Nord  to  '238  fr.  in  the 
Departement  de  I'Oriu^  (the  highest) ;  the  price  in  four  other 
ilepartrnents  ranges  about  '200,  and  in  five  departments  about 
loU,  the  remainder  being  intermediate  quotations. 

The  official  examination  has  just  been  made  of  the  joint 
scheme  of  distribution  networks  for  the  Communes  of  Soturac 
and  Tourac  in  the  department  of  the  Lot.  The  networks 
will  be  .served  from  two  exi.sting  works  iu  the  Sector  of 
Fumel,  and  the  current  will  be  supplied  for  lighting,  motive 
power,  and  agricultural  and  irrigation  purposes.  The  esti- 
mated cost  for  insUillation  of  the  3-phase,  .50O-volt  line,  three 
transfonners  5.<KX>/'2I5/I'25  V.  and  three  secondary  networks 
totals  11.000  fr.  It  being  a  purely  agricultural  .scheme,  the 
promoters  arc  entitled  to  a  Government  subsidy  of  one-third 
of  the  outlay.  Tlie  energy  is  to  be  supplied  at  1.50  fr.  per 
kilowatt  hour  for  lighting  and  0.80  fr.  for  power. 

,4usTiUA. — The  Stcirische  W'asserkraft  und  Elcktricitats- 
Aktiengescllschaft  has  been  formed  at  Graz.  with  a  capital 
of  20,000,000  kronen,  for  the  development  of  the  water  re- 
sources of  Steiermark  and  neighbouring  territories  for  the 
generation  of  electric  current  for  their  own  use  and  that  of 
third  parties,  the  formation  of,  or  joining  with,  other  com- 
panies for  like  purposes,  &c. 

Enniscorthy. — Electricity  Schf.mf,  Sanctionf-d.— The  T'rhan 
Council  has  now  received  permission  to  proceed  with  the 
electric  lighting  scheme. 
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Glasgow. — Electrio  Cookino.— The  Corporation  Propa- 
ganda yub-Committee  has  received  a  report  from  the  manager 
that  a  large  number  of  inquii-iea  have  been  made  at  the  show- 
rooms for  the  hire  or  hire-purchase  of  electric  cookers,  and  it 
is  e.xplained  that  the  cost  of  a  cooker  suitable  for  hiring  out  is 
£12  IOh.,  and  the  cost  of  wiring  for  it  is  £5  lOa..  or  a  total 
of  £18  per  cooker.  The  sub-committee,  after  considering  the 
propasal,  has  agreed  to  recommend  that  the  manager  be 
authorised  to  purchase  100  electric  cookeis,  and  that  it  be 
remitted  to  him  to  report  as  to  the  charge*  to  be  made  for  the 
hii'e  or  hire-purchase  of  those  cookers. 

We  are  informed  by  Mr.  R.  B.  Mitchell,  engineer  and 
manager,  that  the  price  at  which  the  cookers  will  be  let 
has  not  yet  been  decided,  but  it  will  probably  be  in  the  region 
of  .f'J  per  annum  or  JOs.  per  quarU'r,  'I'his  new  venture  on  the 
part  of  the  electricity  department  deserves  every  encourage- 
ment, imd  cookers  of  the  type  to  be  hired  can  bo  seen  on  the 
department's  stand  at  the  Ideal  Homes  Exhiliition  in  the. 
Kelvin  Hall,  where  deriionstriitions  of  the  use  of  the  appa- 
ratus are  being  given. 

Gravesend. — E.xte.nsion.— The  extension  now  practically 
complete  is  tlie  hrst  of  two  which  were  put  in  hand  in  1919. 
The  first  would  have  been  completed  twelve  mouths  ago  but 
for  delays  on  the  part  of  the  contractors  supplying  the  neces- 
sary plant  and  other  details.  The  extension  has  been  caiTied 
out  to  the  specihcations  of  Mr.  C.  F.  Mclunes,  M.I.ji.E., 
the  borough  electrical  engineer.  The  steam  turbme  is  of  the 
British  Thomson-Houston  Co.'s  "  Curtis  "  multi-stage  type 
with  direct  coupled  exciter,  oil  settling  tank,  and  cooler 
mounted  together  with  the  alternator  on  a  combined  founda- 
tion. The  alternator,  also  manufactured  by  the  British  I'tiom- 
son-Houston  Co.,  is  of  the  revolving  field  type  coupled  dii'ect  to 
the  horizontal  shaft  of  the  turbine  by  a  flexible  coupling.  The 
turbo-generator  is  designed  for  an  output  of  vJ.OOO  kW  at  a 
power  factor  of  80  per  cent.,  speed  3,UlK_t  r.p.m.,  periodicity  50 
3-phase  at  6,(J00  volts.  It  is  also  capable  of  a  2,500-k\V  overload 
output  without  undue  temperature  rise.  'ITie  condensing 
plant,  supplied  by  Messrs.  Worthington-Simpson,  Ltd.,  in- 
cludes a  rectangular  four-flow  condenser  with  air,  circulating 
and  extraction  pumps,  mounted  on  a  bedplate  together  with  a 
65-b.h.p.,  a.c.  three-phase  motor.  The  circulating  water  is 
obtained  from  an  artesian  well  immediately  below  the  pump, 
which  was  bored  to  a  depth  of  '250  ft.  by  Messrs.  K.  f). 
Batchelor  &  Sons,  Chatham ;  it  supplies  approximately  2,000 
gallons  per  minute  at  a  temperature  of  63  deg.  F. 
The  extraction  pump  delivers  into  a  3,00O-gal.  hot  well 
tank  situated  on  tlu'  south  side  of  the  works.  The  feed 
pump  is  of  the  Holden  and  Brooke  well-known  "Sirius  " 
rotary  type,  direct  coupled  to  a  d.c.  3U-h.p.  motor.  The  con- 
veying plant  was  supplied  and  erected  by  Messrs.  Edward 
Bennis  &  Co.,  of  Little  Hulton ;  it  has  been  designed  with  a 
view  to  supplying  the  new  boiler  house  plant  now  being 
erected  in  addition  to  the  existing  boiler  house  needs.  The 
750-kW  rotary  converter  and  transformer,  supplied  by  tne 
Metropolitan- Vickers  Electrical  Co.,  Ltd.,  is  of  the  6-phase  self- 
synchronising  type  with  a  pony  motor  for  starting  purposes. 
The  transformer  for  works  power  motors  was  supplied  by  the 
British  Electric  Transformer  Co.,  Ltd.  The  switchgear  exten- 
sions were  manufactured  and  supplied  by  the  British  Tliomson- 
Houston  Co.,  and  include  an  alternator  panel  with  Tirrill 
regulator,  bus  bar  section,  rotary  and  works  panel  equipments. 
There  is  some  detail  work  still  incomplete,  but  the  necessities 
of  the  load  make  it  advisable  to  put  the  plant  in  operation 
without  further  delay.  The  second  extension  now  in  hand, 
but  incomplete,  includes  a  battery  of  tw^o  Thompson  boilers 
with  superheaters,  automatic  stokers,  economiser,  chimney 
stack  and  fans,  rotary  feed  pump  and  other  accessories.  It 
also  provides  for  a  turbo-generator,  switchgear,  &c.,  and  it  will 
be  remembered  that  after  sanctioning  the  scheme  as  outlined 
above  the  Electricity  Commissioners  asked  the  Corporation  to 
substitute  a  5,0(W)-k\V  turbo-generator  for  the  3,000  one  origin- 
ally contemplated.  The  l,C)00-k\V  British  Thomson-Houston 
turbo-generator  with  condensing  plant  by  the  Mirrlees  Watson 
C!o.  erected  early  in  19i5  has  supplied  the  total  load  of  the 
station  since  first  put  into  commission,  dealing  with  at  times 
as  much  as  l,50t)  kW.  It  has  run  almost  continuously,  only 
being  shut  down  for  a  few  hours  on  rare  occasions  between 
midnight  on  Saturday  and  8  o'clock  on  Sunday  morning.  By 
the  invitation  of  the  chairman  of  the  Electricity  Committee 
(Coun.  R.  L.  Priestley)  a  number  of  visitors  inspected  the  ex- 
tensions on  September  26111. 

Keith. — Electricity  Scheme.— Mr.  McEwan,  consulting 
engineer,  estimate.s  the  cost  of  introducing  electricity  to  the 
town  at  from  A'lO.OlHi  to  £12,000.  The  gross  revenue  return 
would  be  £i,oOO.  R''tes  tuggcsted  were  from  lOd.  to  Is.  [wr 
kWh  for  hghting  and  from  3d.  to  4d.  per  kWh  for  power. 

Melton  Mowbray.— Price  Reduction.— Tlie  Electric  Light 
Go.  announces  that  owing  to  the  recent  reduction  in  the  cost 
of  coal,  &c.,  a  special  discount  of  10  per  cent,  will  be  allowed 
on  all  electricity  used  for  power  and  heating  after  Septem- 
ber 30th. 

Navan  (Meath). — Street  Liohtino.— The  Council  has  de- 
cided to  light  the  central  parts  of  the  town  with  electric  light 
supplied  from  Messrs.  Spicer'a  batteries,  and  the  other  parts 
with  gas.  provided  the  Navan  Gas  Co.  comes  to  what  the  Coun- 
cil consider*  reasonable  terms,  or  oil.     It  J).q,s,l}een  suggested 


that  Messrs.  Spicer'a  premises  be  acquired  along  with  the  plant 
and  the  customers  taking  a  supply  of  electricity  from  that  firm 
be  tak<;n  over.  The  previous  scheme  was  that  the  energy 
should  be  taken  from  the  Blackwater  (Mr.  Elliott's)  saw  mills. 
A  special  committee  is  now  dealing  with  the  matter. 

Nenagh.— Inadequate  Liohti.ng.— At  a  special  meeting  of 
the  Council,  last  week,  it  was  decided  that  unless  the  Nenagh 
Gas  i:  Electric  Supply  Cf).  complied  with  the  request  of  the 
Urban  District  C(juncil  to  light  the  streets  properly  under 
the  ne.w  scheme,  and  also  kept  a  certain  number  of  lights 
switched  on  durmg  the  night,  the  Council  would  take  steps  to 
protect  its  interests  and  restrain  the  company  from  supply- 
ing electricity  for  illuminating  purposes  within  the  town. 

Perth.— Wages  Disitte.— Recently  a  strike  at  the  C6rpora- 
fion  electricity  works  was  narrowly  averted,  the  question  in 
dispute  being  the  grading  and  payment  of  the  technical  staff. 
Last  w&'k  the  convener  of  the  Electricity  Committee,  the 
electrical  engineer,  and  the  deputy  town  clerk  had  a  meeting 
with  the  Scottish  Joint  Board  for  the  Electricity  Supply 
Industry,  when  a  representative  from  the  employers'  side 
and  one  from  the  employe.s'  were  appointed  to  inquire  into 
the  duties  of  the  men  concerned. 

Portrush.- New  Station.— The  Urban  District  Council  has 
started  work  at  its  generating  station  and  on  the  laying  of 
mains.    It  is  hoped  to  have  this  nev;  undertaking  in  running 

order  by  March,  1922. 

Ripon. — Water  Power.— At  the  meeting  of  the  Electricity 
Coimnittee  a  letter  was  read  from  Messrs.  Vickers,  Ltd.,  offer- 
ing to  submit  for  a  nominal  fee  a  report,  together  with  esti- 
mate, specification  and  drawing  as  to  the  possibility  of  generat- 
ing electricity  by  water  power  for  the  city.  A  sub-committee 
was  asked  to  report  on  the  relative  advantages  of  utilising 
water  or  steam  power. 

Rochdale. — Price  Reduction.— Owing  to  reductions  in  the 
price  of  coal  and  in  wages  the  Electricity  Committee  suggests 
a  reduction  in  the  price  of  energy  for  lighting  purposes  from 
8d.  to  7d.  per  kWli,  and  it  also  recommends  that  the  rent 
of  hired  met-ers  to  all  classes  of  consumers  be  reduced  by 
2;5   per   cent. 

Shaldon. — Electricity  Scheme.— The  Urban  Council  has 
a.=!ked  Messrs.  W.  &  J.  Purves,  the  promoters  of  an  electricity 
scheme  for  Teignmoutli.  to  limit  the  time  for  commencing  the 
supply  of  electiicity  to  Shaldon  to  three  years,  mstead  of  four. 
The  difliculty  in  the  way  is  the  cost  of  a  submarine  cable  across 
the  river,  and  Messrs.  Purves  are  willing  to  carry  this  out 
within  four  years,  and  in  default  to  give  the  Council  the  option 
of  having  Shaldon  removed  from  the  area  of  supply. 

South     Africa. — Johannesburg. — For    a    considerable    time 

past  consumers  have  not  been  charged  for  the  full  cost  of 
service  connections,  but  in  view  of  the  fact  that  the  gas  and 
electric  supply  department's  vote  for  service  connections  for 
the  current  financial  year  has  been  reduced  from  £20,000  to 
£2,(J<I0,  the  Council  has  decided  that  in  future  the  whole  cost, 
including  all  material  and  labour,  shall  be  charged  to  the 
consumer. 

New  Plant. — The  Municipal  Council  is  to  invite  tenders  For 
two  or  more  second-hand  boilers  having  an  approximate  total 
capacity  of  3,4(K)  kW ;  one  large  cooling  tower,  circulating 
water  piping,  die. ;  and  converting  plant,  it  being  estimated 
that  the  total  cost  will  be  about  £47,000. 

The  Council  has  in  course  of  preparation  a  scheme  and  esti- 
mate for  a  large  new  generating  .station,  making  provision  for 
future  extensions  as  the  town  grows,  up  to  an  approximate 
total  of  54,000  kW  of  plant,  to  be  installed  from  time  to  time 
as  the  needs  of  the  town  necessitate. 

Southport. — Exhibition. — .An  exhibition  of  electrical  apph- 
ances  is  being  held  hi  the  Cambridge  Hall,  under  the  auspices 

of  the  Electricity  Committee. 

Southend>on.Sea. — Loan. — Regarding  the  application  for  a 
loan  of  £14.873,  for  additional  plant  at  the  electricity  works, 
the  Commissioners  advise  the  Council  to  obtain  from  a  consul- 
ting electrical  engineer  a  detaileil  report  upon  the  engineering 
and  financial  position,  and  upon  the  further  developement  of 
the  uiiilcrtaking,  and  state  that  they  liave  deferiva  the 
further  consideration  of  the  Corporation's  application  until 
such  time  as  the  report  is  available  for  their  perusiii. 

St.  Annes<on=Sea. — Year's  Working.— The  statement  of 
accounts  of  the  Urban  District  Council's  electricity  under- 
taking for  the  year  ended  March  31st,  10'21,  sliows  that  the 
revenue  for  the  year  was  £35.833  (compared  with  £27.54(5 
for  the  previous  vear),  and  the  working  expenses  amounted 
to  £23,651  (£i!l3!0).  Mortgage  interest  absorl^ed  £1.368; 
debt  redemptioji  £3,295;  and  hank  interest  £843,  which 
leaves  a  net  .surplus  of  .f2.52<i  tliat  has  been  transferred  to 
the  reserve  fund  to  the  credit  of  which  £2.951  stood  at  the 
close  of  the  year.  During  the  year  £1,761  was  transferred  to 
the  credit  of  the  .linking  fund  from  the  net  revenue  account. 
The  number  of  kWh  sold  during  the  year  increased  by  21.3 
per  cent,  t^i  1.522,985,  and  the  number  of  consumers  increaaed 
by  304  to  2,613. 
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Stirling. — Prick  Lscsbase.— The  Town  Council  has  increast'ii 
the  charge  for  electricity  for  heating  from  'id.  to  3(1.  per 
kWh,  as  from  Oifober  1st. 

Southport. — New  Plant.— Prior  to  leaving  Southport  to  take 
up  a  similar  position  at  Ipswich,  Mr.  A.  S.  iJlacK,  borough 
electncul  tiigineer.  reported  to  the  Electricity  Committee  that 
the  ;-cheme  introduced  by  him  in  1014  had  now  so  far  been 
completed  that  the  whole  of  the  old  plant  had  been  shut 
down  and  the  town  was  supplied  entirely  tiy  new  plant.  The 
latter  had  been  tested  and  showed  that  the  steam  consumption 
was  l>i'tter  than  that  guarant<x>d  by  the  makers,  and  the  coal 
1  i)n.<iunption  showed  a  greater  saving  than  the  -50  per  cent, 
estimated  by  him.  The  old  plant  was  heavily  overloaded, 
an<l  it  was  necessary  to  purchase  energy  from  the  Lancashiru 
ami  Yorkshire  Kailuay  Co..  and  the  biikdale  Electric  Supply 
Co.  It  was  also  necessary  to  pay  additional  interest  and  sinkmg 
fund  on  money  paid  for.  the  new-  plant  before  it  earned  any 
revenue.  Mr.  Black  urged  the  Committee  not  to  jeopardise 
the  new  plant  by  reducing  the  staff  or  placing  it  under  the 
care  of  persons  not  properly  qualiticd.  immediate  steps,  he 
^:iid.  should  be  taken  for  the  installatir.n  of  additional  plant 
for  the  winter  of  1923.  The  order  for  the  new  plant  should 
be  placed  before  the  end  of  the  year,  so  as  to  be  ready  for  the 
summer  of  Wii.  He  also  urged  that  the  scheme  for  the  utili- 
sation of  half-watt  type  lamps  in  place  of  arc  lamps  should  he 
proceeded  with  without  delay. 

Price  Reduction.— The  Works  Sub-Committee  of  the  Elec- 
tricity Committee  has  recommended  a  '25  per  cent,  reduction 
in  the  electricity  charges  in  view  of  the  savings  which  had 
been  effected  by  the  installation  of  new  plant.  The  Elec- 
tricity Committee,  however,  thought  a  prudent  course  would 
be  to  wait  until  the  appointment  of  the  new  borough  elec- 
trical engineer  before  making  any  revision  in  the  charges.  It 
w'ems  probable  that  a  reduction  will  he  made  before  the  end 
of  the  year. 

Year's  Working.- The  annual  report  of  the  Electricity  Com- 
mittee shows  a  gro.ss  profit  for  the  year  ending  March  Slst 
of  £'20,910.  and  a  net  profit  of  £1,759.  The  total  increase 
in  the  expenditure  over  the  previous  year  was  i'r2,515.  made 
up  of  the  following  items: —  coal  £3,734,  wages  ±''2,85S.  rates 
and  taxes  £1,419.  charges  £97.5,  interest  and  sinking  fund 
£3,.5'29,  mainly  for  new  plant  not  completed  and  earning 
no  revenue. 

Tisbury. — Electricitv  Scheme.— The  electric  light  scheme 
lias  come  to  a  successful  issue,  a  limited  company  formed  for 
the  purp'i.-ie  of  lighting  tlie  town  proceeding  to  allotment- 
on  September  19tli.  Mr.  E.  Doran  SVebb  and  Mr.  W.  W. 
Kendall  were  appointed  local  directors,  with  Mr  Robert 
Lush  as  local  secretary,  the  other  directors  being  Mr  Pippard 
(of  Messrs.  Edmundson's),  and  Mr.  A.  B.  Randall  (Salisbury 
Electric  Light  Co.).  the  latter  also  acting  as  registered 
secretary.  Messrs.  Edmundson's  tender  for  the  in.stallation 
was  accepted,  and  it  is  hoped  to  complete  the  work  by  the  end 
of  November. 

Tuam  (Co.  Galway). — Public  Lighting.— The  Town  Coun- 
cil has  accepted  the  tender  of  the  local  Electric  Lighting  Co., 
for  the  lishting  of  the  town  at  la.st  year's  price.  £4  per  lamp  of 
200  candle  power. 
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Tynemouth — -Public  Lighting.— Tlie  Corporation  has  ask. 
the  electrical   engineer   to    consider    a   suggestion    that   ste 
should  be  taken  to  light  the  whole  borough   with  el 
and  report  thereon  to  the  Council. 


Worcester — Cooling  Tank  and  Swimming  Bath.— The  City 
Council  has  several  schemes  for  providing  work  for  the  unem- 
ployed, one  being  the  construction  of  a  cooling  tank  for  the 
Electricity  Committee  on  the  New  Road  recreation  ground. 
Mr.  W.  J.  Hill,  the  chairman,  states  that  the  committee  is 
concerned  about  the  cooling  of  (he  water  used  for  condensing 
purposes.  That  water  is  pumped  from  the  Severn,  and  the  ' 
idea  is  to  use  the  water  again  should  there  be  a  failure  of  the 
pumps.  The  electrical  engineer  has  conceived  the  idea  that 
a  cooling  tank  might  serve  another  purpose,  and  has  arranged 
that  the  tank  shall  be  the  size  of  a  swimming  bath  (lUU  ft.  by 
28  ft.). 

Watton-on-the-Naze. — Water  Power. — Referring  to  the 
note  in  our  issue  of  September  16th,  we  understand  that  Mr. 
E.  W.  Dorey.  who  is  advising  the  Council  with  regard  to  the 
installation  of  additional  gas-engine-driven  generating  plant 
and  other  extensions,  has  no  knowledge  of  any  water-power 
proposals  in  connection  with  the  town. 

Yarmouth. — Year's  Workinq.— The  auditor's  report  states 
that  the  net  revenue  account  for  the  year  (after  providing 
for  depreciation  on  transformers,  meters  and  private  lamps 
£1,300)  shows  a  profit  of  £2,006,  and  after  deducting  the 
deficiency  to  March  3l6t,  1920.  viz.,  £1,699.  leaves  a  credit 
balance  to  carry  forward  of  £306.  It  appears  that  a  portion 
of  the  stores  stork  has  been  taken  into  ni»count  at  market 
value,  which  is  in  this  case  in  excess  of  the  cost.  During 
the  year  several  adjustments  have  been  necessary  in  the 
charges  for  electricity,  due  to  past  errors  in  the  reading 
of  meters.  An  improvement  on  the  original  system  of  account 
rendering  has  already  been  instituted  by  which  it  is  hoped 
to  obviate  farther  arrofi. 


TRAMWAY    AND    RAILWAY    NOTES. 

Birmingham. — Extensions.— The  Corporation  proposes  to 
speiul  a  quart<;r  of  a  niillion  pounds,  at  once,  on  schemes  for 
providing  work  for  the  unemployed,  from  whom  a  deputation 
addressed  the  Council  last  week.  Important  schemes  for  the 
improvement  of  the  permanent  way  oi  the  electric  tramways, 
as  well  as  extension  schemes,  are  to  be  got  on  with  imme- 
diately, and  it  is  also  hoped  to  have  in  operation  early  in  the 
new  year  a  railless  tramway  sysleni  un  the  Nechells  route. 
The  cost  of  reconstructing  tue  present  permanent  way  would 
be  £90,090,  and  that  of  installing  the  new  system  £54,0UO. 
Apart  from  this  saving  in  capital  expenditure  there  will  be  an 
estimated  profit  on  the  working  oi  lailless  vehicles  (collecting 
energy  by  means  of  an  overhead  arm)  of  £3,1'2'2  per  annum. 
after  paying  interest  and  sinking  fund  on  the  new  capital 
required,  as  against  a  loss  of  i"3,340  in  the  case  of  a  tramway 
service. 

Coventry. — Year's  Working. — There  was  a  deficit  on  the 
pa.st  year's  working  of  the  electric  tramways  of  £13,oL4,  and 
u  IS  lecuinmenaea  mat  tins  sum  be  met  from  the  rates. 

China.— Tientsin.— The  report  of  the  Compagnie  de  Tram- 
ways et  d'Eclau-age  Electrique  de  iientsin  for  the  year  ending 
December  3Ist  last  has  ju.st  been  issued.  It  shows  that 
although  on  the  tramways  section  the  number  of  passengera 
carriea  during  the  twelve  months  increased  from  40.u4U,000 
to  4-.2,HlU,00O,  the  advance  in  receipts  was  only  '2.7  per  cent, 
owing  to  the  loss  on  exchange  of  tne  "  copper  cents  '  money 
used  uy  the  inhabitants.  As  regards  the  supply  of  energy  for 
lighting  and  power  purposes,  the  receipts  from  this  source 
show  an  increase  of  22  per  cent.,  the  number  of  lamps  con- 
nected up,  in  terms  of  10  c.p.,  havuig  advanced  from  ■21'2,d00 
to  '253, 5iA);  energy  was  also  being  supplied  for  power  purposes 
to  tne  c.Ktent  oi  370  k\\ ,  as  compared  with  only  •2'2U  kvv  at 
the  end  of  the  preceding  year.  During  the  twelve  months  'A> 
new  motors  for  tramcars  were  ordered,  while  orders  have 
recently  been  placed  for  35  trailer  car  chassis,  the  bodies  for 
v,hich  will  be  built  in  the  company's  own  workshops  in  I'lent- 
sin.  At  the  power  station  two  new  boilers  and  a  3,000-k'VV 
turbo-alternator  are  being  installed,  which  will,  when  com- 
pleted, raise  the  capacity  of  the  plant  to  9,(XX)  kW. 

Continental. — Italy. — A  beginning    with  the  electrification 

of  the  Italian  State  Railway  networii  has  been  made,  by  the 
invitation  of  the  Railway  Administration  for  tenders  from 
private  firms,  for  the  Milan  to  Jiologna  section.  'Ihe  tenders 
comprise  the  furnishing  of  materials  and  energy,  and  also  all 
the  accessory  works,  ihe  railway  will  be  ecjuipped  with  two 
supply  lines,  a  primary  and  a  secondary;  the  former  carrying 
current  at  OO.OiX)  volts,  and  having  transformer  sub-stations 
at  Lodi,  Piacenza,  Borgo  S.  Donorino,  Parma,  Reggio.  Emilia, 
and  Modena;  the  works  for  the  secondary  line  exclude  the 
setting  up  of  thg^  contact  wires  and  insulators,  which  will  be 
carried  out  by  tlie  railway  stalf.  'Iwo  telephone  lines  are  also 
to  be  erected,  one  consisting  of  two  wires  and  the  other  of 
four  wires,  each  with  its  separate  posts.  The  Administration 
reserves  the  right  to  modify  any  parts  of  tenders  in  order  that 
use  may  be  made  of  material,  such  as  insulators  or  copper  wire, 
which  may  be  in  their  possession. 

The  Italian  Government  has  nominated  a  Commission  to 
study,  with  the  co-operation  of  the  Ministry  of  Telegraphs  and 
Telephones,  the  causes  and  remedies  for  the  disturbances  pro- 
duced by  the  electrification  of  the  main  railway  networus. 

Si'AiN. — La  Sociedad  Madrilena  de  Ti'anvais  has  recently 
applied  for  a  concession  for  the  construction  and  working  of 
two  further  lines  of  electric  tramway  in  Madrid. 

Switzerland.- After  ten  years'  work  the  boring  of  the  .second 
gallery  of  the  Simplon  l\innel.  which  is  21,570  yards  in  length, 
has  been  completed,  says  the  Evening  News. 

Glasgow. — Repairs. — The  Tramway  Committee  has  asked 
the  manager  to  report  as  to  the  expediency  of  the  department 
undertaking  the  whole  of  the  winding  of  armature  coils  re- 
quired   by   it. 

Preston. — Loan  Sanctioned. — The  IVamway  Committee  has 
received  sanction  from  the  Ministry  of  'IVansport  to  borrow 
£9.50,  repayable  in  '20  years,  in  respect  of  the  provision  of  new 
switchgear  at  the  Crown  Street  generating  station. 

Yarmouth. — Year's  Working. — ^The  Corporation  reports  n- 
loss  of  £3,000  on  the  tramway  undertaking  during  the  past 
year. 


TELEGRAPH    AND    TELEPHONE    NOTES. 


Canada. — Wirele.ss  Developments.— The  Fort  Nonnan  oil 
fields  and  other  points  of  the  Far  North-West  will  soon  be 
in  direct  communication  with  the  rest  of  the  world,  if  the 
plans  of  an  Edmonton  firm  materialise.  This  firm  has  been 
granted  a  Federal  licence  to  construct  a  commercial  wireless 
plant  for  this  purpose;  Marconi  equipment  will  lie  used 
under  experienced  operators,  and  it  is  expected  that  the 
system  will  be  in  operation  by  early  spring.- iJcuter's  Trad* 
Servict  (Edmonton). 
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China. — WiRBLBss  Stations.— The  supplementary  agree- 
ment eigned  at  Peking  on  September  19th  is  expected  to  maku 
effective  the  contract  between  the  Federal  Wireless  Telegraph 
Co..  an  American  concern,  and  tlie  Chinese  Guvernment  Inr 
the  erection  of  wireless  statKjns  at  Shanghai.  Harbin.  Han- 
kow, and  Peking.  When  the  contracl  was  signed  last  January 
Britain,  Japan,  and  Uenniark  protested  on  tbe  ground  that  it 
mi'ringed  certain  concesuions.  1  he  .supplementary  agreement 
solves  the  problem  by  providing  a  bond  issue  to  finance  the 
project. — Daily  Mail 

Empire  Wireless  Chain.  Tlie  l.iaficld  Wireless  Station  in 
Oxforashirc,  the  Hriti.sh  end  of  tlie  Imperial  \Virele.s.s  Cbaiii, 
which  was  iormully  opened  by  the  Postmaster-Generai  on 
August  18th.  has  been  subjected  to  tests  and  will  begin  regular 
work  on  October  1st. 

nie  Cairo  station,  the  next  link  in  the  chain,  will  be  com- 
pleted before  the  end  of  the  year.  It  is  intended  to  push 
ahead  with  tbe  Imperial  wireless  scheme  as  quickly  as  pos- 
sible. KxperLs  who  have  been  considering  the  scheme  are  ex- 
pected to  produce  the  plans  for  other  stations  in  November, 
and  when  these  have  been  approved,  orders  for  eight  or  ten 
of  (he  stations  will  be  placed  without  delay,  says  The  Timea. 

Italy. — Telegraph  E.ktensions. — The  Gazzttta  Vfficiale  pub- 
lishes a  decree  authorising  the  expenditure  of  15(),lK.lO.(X)0  lire 
on  the  sy.steinatisatiou  and  improvement  of  the  urban  and 
interurban  telegraph  and  telephone  networks.  A  further 
1(J,(AK).(KH)  lire  is  authorised  for  the  erection  and  systematisation 
of  the  telegraph  and  telephone  lines  along  the  railway  tracks 
m  course  of  electrihcation,  namely,  the  Turin-Susa.  Turin- 
Chicri,  Turin-Ronco,  and  the  lines  entering  Voghera. 

Uruguay. — 'IV.i.f.i'hone  Contract.— It  is  stated  in  the  Review 
ul  the  Utoer  Plate  that  the  Montevideo  branch  of  the  Siemens 
bcbuckert  Co.  has  addressed  a  note  to  the  National 
Council  of  .administration  asking  for  an  extension  of  time  to 
enable  it  to  present  a  proposal  for  the  construction  ot  the 
subterranean  telephone  system  (the  contract  for  which  was 
understood  to  have  been  virtually  awarded  to  the  Westing- 
house  Co.).  The  Siemens  Schuckert  Co.  states  that  it  could 
do  the  work  for  five  million  dollars  (Uruguayan  gold)  and  thus 
.save  the  State  two  millions.  The  proposal  is  said  to  be  receiv- 
ing careful  consideration. 

North  Africa. — New  Wireless  St.«ion.— The  building  of 
the  wireless  station  at  Ain-el-Hadjar.  near  Saida,  on  the  rail- 
way line  from  Perregaux  to  Colornb-Bechar.  has  just  been 
(Started  by  a  detachment  of  military  engineers.  This  station, 
which  will  be  the  most  important  in  North  Africa,  is  intended 
to  form  the  wireless  link  between  Trance  and  her  African 
colonies,  and,  in  case  of  a  breakage  of  the  undersea  cables,  to 
undertake  the  forwarding  of  telephone  messages  between 
I'Vance  and  Algeria. 

Poland. — New  Wireless  Statio.v.— A  contract  has  just  been 
signed  by  the  Polish  Ministry  of  Posts  and  Telegraphs  and  the 
Radio  Corporation  of  America  for  the  construction  in  Poland 
of  a  very  powerful  wireless  telegraph  station.  The  new 
station  will  be  built  at  Warsaw,  and  the  system  utilised  will 
be  that  employed  for  trans-oceanic  communication  by  the 
Radio  Corporation.  The  transmitting  wires,  which  will  be 
over  three  kilometres  in  length,  will  be  supported  by  ten 
towers,  I'iO  metres  high  each ;  the  station  will  be  equipped  with 
'200-kW  high-frequency  alternators.  The  normal  range  of 
transmission  will  be  4,000  miles.  The  cost  of  the  station  ia 
fixed  at  3.a)0.000  dols. ;  it  will  be  ready  to  start  in  1923. 

The  Baltic. — Wireless  Telephony.— Representatives  of  the 
Copenhagen  Press  had  an  opportunity  on  September  '25th  of 
talking  by  means  of  wireless  telephony  with  the  island  of 
Bornholm.  in  the  Baltic,  from  the  wireless  station  at  Lyngby. 
about  seven  miles  from  Copenhagen,  says  The  Times. 

The  Telephone  Service. — New  London  E.xchange.— A  new 
public  telephone  exchange  to  be  known  as  the  "  Minories  " 
was  opened  at  98,  Manseli  Street,  Minories,  E.l,  on  September 
'.Mth.  The  equipment  is  of  the  central  battery  type,  and  the 
exchange,  which  has  a  capacity  of  2.000  lines,  will  largely 
relieve  the  Avenue  exchange,  and  in  a  lesser  degree  the 
London  Wall  exchange.  On  Saturday  last  600  hues  were 
transferred  from  the  .\venue,  56  from  London  Wall,  and  13 
from  Bank  exchanges,  and  other  batches  of  hues  are  to 
be  transferred  at  a  late  date. 

Wireless  Telephony   in  the   Air. — The   wireless   telephone 

trials  on  board  tbe  aeroplane  "  Immatriculo-au-bleu,"  be- 
longing to  the  Societe  Nntionale  des  Transports  Aeriens, 
which  have  been  going  on  since  September  21st,  have  proved 
successful.  On  September  21st,  the  machine  left  Croydon 
and  remained  continuou.sly  in  communication  by  wireless 
telephone  with  that  aerodrome.  When  the  machine  arrived 
over  the  Channel,  it  ran  into  a  thick  fog,  and  asked  its  way 
so  aa  to  be  able  to  fix  its  position,  and  Croydon  sent  out  direc- 
tional me.ssages  every  two  minutes.  Both  questions  and 
»nswers  were  carried  out  by  wireless  telephone,  and  after  two 
directions  had  been  given  the  pilot  was  able  to  regain  the 
direct  line  with  Croydon  and  to  maintain  it  in  spite  of  the  fog. 
The  trials  were  repeated  on  September  22nd,  on  a  line 
between  Croydon  and  Brussels,  and  on  Sei>tember  23rd,  be- 
tween Brussels  and  Paris  with  conspicuous  success.  The 
experiments  were  to  be  continued. — Reuter's  Trade  Servict 
(BruMeU). 


CONTRACTS    OPEN    AND    CLOSED. 

(The  date  giren  in  parenthtKi  at  the  end  of  tlie  paragraph 
indicatet  the  isst/e  of  the  Electbical  Review  in  u:h>eK  the 
"  Official  jXotice"  appeared.) 


OPEN. 

Argentina. — October  21st.  Slate  Railways.  Twelve 
montlis'  supply  of  electrical  stores.* 

November.  State  Railways.  One  year's  supply  of  railway 
signal  material,  including  telephone  and   telegraph   materials. 

&c.* 

Australia. — .Melbourne. — Victorian  Government  Railways. 
October  26th.  L).c.  arc  welding  plant  (Cont.  No.  34,377). 
Armature  banding  machine  with  electric  motor  and  starting 
gear  (Cont.  34,378). 

Novemlx'r  2ml.  Electric  storage  battery  complete  for  auto- 
matic telephone  exchange   (Cont.  34.229).' 

January  4th.  Victorian  Goveinment  Railways.  150  electric 
train  stops  operated  by  a  sing!p-[)hase  induction  motor.  One 
set  of  electric  pyrometer  ecpapment  for  measuring  tempera- 
tures of  35U  to  2.000  degrees  Fahrenheit.- /icufec's  Trade  Ser- 
vice (Melbourne). 

Belgium. — October  4th.  The  Service  d'Electricite  des  B.M., 
11.  Place  des  Gueux,  Brussels.  .\n  electrically-operated  pump 
at  the  Brussels  Military  School. 

Colne. — October  Uth.  Electricity  and  Tramways  Depart- 
ment.    Natural  draught  cooling  tow'er.     (See  this  issue.) 

Edinburgh. — October   10th.     Corporation.     Electric   light- 

•  ing  installation  at  the  city  collector  s  offices.  Waterloo  Place. 
Engineer's  office.  Dewar  Place. 

October  10th.  Tramways  Department.  Sixteen  car  bodies. 
Tramways  manager.  2,  St.  James  Square,  Edinburgh. 

Fife. — Fife  Education  Authority.      Electric  lighting  work 

in  connection  with  new  school  at  Crossgates.  C.  E.  JJouglas, 
surveyor.  15.   East  Port,   Dunfermline. 

"Italy. — The  Italian  Admiralty  authorities  at  Castellamare 

have  invited  tendeis  for  the  supply  of  three  sets  of  steam 
engines  and  alternators,  each  ol  ISO  kV»  capacity,  for  tlie 
power  station  at  the  Castellamare  dockyard. 

October  6th.— The  Italian  State  Railway  authorities.  Rome. 
5U,0J0  zinc  electrodes  and  50  tons  ot  copper  piping. 

London,  B.C. — October  5th.  East  Indian  Railway  Co. 
Bare  copper  strip  and  wire.     (See  tbig  issue.) 

Loughborough.— October    31st.      Electricity    Department. 

Steam-raising  plant,  b.p.  and  l.p.  mains  networks.  (Septem- 
ber 'Aird.) 

Portrush. — October  8th.  L'rban  District  Council.  Work 
in  connection  \mb  the  puldi.'  eWfUi.'  lighting  of  the  district. 

(See  this  issue.) 

New  Zealand. — Wellington. — November  29th.  PubUc 
Works  Tender  Board,  Mangahao  power  scheme.  Water  wheels, 
generators,  3-unit  exciters,  translormers,  110,liOO-V  insulators. 
hghtnmg  arresters,  switchboard,  switches,  and  accessories. 
(September  2ord.) 

November  21st.  Post  and  Telegraph  Department.  _  7oO_red 
and  750  white  switchboard  cords,  3  conductor  (spec.  No.  b7).* 

Nottingham.— October     21st.       Electricity     Department. 

Three  li),i,XK)-kW'  turbo-alternators  with  exciters,  condensers, 
auxiliary  plant,  ic.  One  l.tMH-kW  combined  turbo-generator- 
alteruator  with  condenser,  auxiliary  plant,  &c.  Six  water-tube 
boilers  with  mechanical  stokers,  superheaters,  forced  draught 
fans,  ice.     (September  16th.) 

St.  Annes-on.Sea. — Electricity  Department.  Four  miles 
(approx.)  armoured  cable.     (See'this  issue.) 

South  Africa. — Johannesburg.— November  7th.  Rand 
Water  Board.    Two  3;3()-kW'  steam-driven  electrical  generatmg 

sets,  complete  with  switchboards  and  all  accessories.' 

Humansdorp,  Cape  Province.  November  30tli.  Corporation. 
One  water  turbine  and  dynamo,  switchboard  with  connections, 
battery  of  accumulators,  and  accessories,  supply  main  and 
public  lighting,  aerial  distributing  lines,  street  lamps,  fittings 
and  accessories,  section  boxes,  service  cut-outs,  meters.  A-c, 
ferro-concrete  pipe  line,  reinforced  concrete  tank,  buildings, 
and  foundations.  Forms.  &c.  (63s.)  from  the  town_  clerk. 
Hmnansdorp.  Capo  Province. 

Worksop. — L'rban  District  Council  Electricitj^  Depart- 
ment. Supply  and  erection  of  au  overhead  transmission  line, 
complete  with  underground  connecting  cables,  distance 
»pprox.  '2.200  yds.,   pressure  6,600  V.     (September  16th.) 

*  A  copy  of  tbe  specification,  i&c.  can  be  consulted  at  the 
DapArtinent  of  OT«rseas  Trade,  35.  Old  Queen  Street,  S.W.I. 
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CLOSED. 

Glasgow. — Tramways   Committee.     Accepted: — 

Suction    piping    for    new    turbo-alKsrnalor   nt    Pinl;5ton.— M'FarUne,    StranJ 

and  Co..  Lid. 
SO-h.p.  spare  motor  for  car  works. — Crompton   &  Co.,  Ltd. 
Armature-  coils.— P.   R.  Jackson  &   Co.,    Ltd.;    Manchester  Armature  Repair 

Co.;   The  .-Vrmature  Winding  Co. 
TroJlev  cord.— J.  M'Unnan  &  Co.;  James  Cookson,  Ltd. 

(or  cable  store  at   Dalmarnock  Depflt.— Carrick  &  Ritchie. 

pumping  station,  £2,362. 


Electric  battery    truck.— HenJry  Dri 
Erection  of  a   turbine  and   motor  house  at  Riddri 
—.Mr.   R.  Marshall. 


London. — Hammersmith.— Electricity  Committee.  Rec-om- 
mended  :  — 

Platform  and  Sooring  for  No.  2  engine  room  in  connection  with  the  in- 
stallation of  the  first  10,0«0-k\V  generating  set— Sanders  &  Foster, 
Ltd.,  £895. 

Sunderland. — The  Corporation  Tramways  Committee  at 
a  8i)ecial  meeting  disapproved  of  the  Town  Council  deciding  to 
purchase  English  rails  instead  of  foreign  rails  as  recommended 
by  the  Conimittee.  and  decided  to  rt^submit  its  original  re- 
commendation that  the  foreign   tender  be  accepted. 


FORTHCOMING     EVENTS. 


Salford  Technical  and  Engineering  Association.— Saturday,  (Jctober  1st,  at 

the     Ko>ai     Icchnitul    Coll.-gc,     at     7    p.m.     Lecture    on    -  \entilating     an<l 

Dust-removmg    Kianls.-'   b>    .Mr.    J.    E.   lirierley. 
Society    of    Engineera.- .Moniiay,    Otrober    ard.    at    BurIinjsto«    House,    W.,    at 

i.30  p.m.      faper   on   •■  J  he   Winning  of  Tidal   Lands   m    British    Guiana," 

by  Mr.  G.  O.  C^ate. 
Institution  of   Railway  Signal  Engineers.— Wednesday,  October  5ih,  at   the 

•Midland    Grand    Hotci,    >t.     Fancras,    at    6   p.m.      Resumed   discussion    on 

"  Problems  of  Automatic  Train  Control." 
Ohemlcal   Society.— Ihursday,    October    tjiJi,   at    Burlington    House.    W.,   at    8 

p.m.     Ordinary   scientific   meeting. 
Junior  Institution  of   Engineers.- t'Viday,  October  7th,  : 

Uestminster,    .^.^\.,    at    B    p.m.      1-ecture    on    "Colour    Vision 

Blindness,"  by  Dr.  £.  Green. 
Association  of    Engineers   In  Charge.— Saturday,   Oct6ber  8th, 

born    Kistaurant,  at  (j  p.m.      .Annual  dinn.r. 


NOTES. 

Electricity  v.  Gas. — Competition  between  gas  and  electri- 
city, said  iir.  D.  Milne  \Vaison,  presiding  at  the  annual  con- 
ference of  the  British  Commercial  Gas  Association  at  Glasgow 
on  September  'iyth,  was  likely  to  be  greater  m  the  future.  In 
view  of  the  rewganisation  of  electricity  supply  under  the 
iilectricity  Commissioners,  they,  as  an  industry,  must  be  pre- 
pared to  sell  hght.  heat  and  power  more  cheaply  or  as  cheaply 
as  electricity.  'Ihey  had  had  enough  of  the  vicious  circle  of 
rising  prices  and  shrinking  demand.  fjet  them  get  the 
"  vinuous  "  circle  of  mcreased  sale,  decreased  cost  of  produc- 
tion, lower  price,  and  mcreased  sale  gomg  well,  and  they 
would  eoou  solve  the  unemployment  problem.  Industry 
wanted  financing,  not  subsidising. — Daily  Mail. 

.Manchester  Electro-Harmonic  Society. — The  first  concert 
of  this  society  lor  the  L'dJ.i.-'J,'!  season  taKes  place  on  October 
■26th.  Ihe  series  will  be  held  on  the  last  iriaay  of  the  month 
from  October  to  March,  ihose  responsible  for  these  concerts 
recognise  that  Manchester  has  a  reputation  as  a  musical  centre 
which  must  be  maintamed  so  far  as  the  electrical  profession 
IS  concerned.  They  hope  to  have  large  membership  support 
to  assist  them  in  their  determination  to  that  end.  Any  otticials 
and  members  of  the  Kiectro-fiarmonic  Society  (London)  who 
happen  to  be  in  the  Manchester  district  on  October  ^tn  are 
cordially  welcomed  to  the  concert.  The  artistes  will  be  as 
follows:  Soprano,  Miss  Gwladys  Roberts;  tenor,  Mr.  Wilfred 
iludsou;  baritone.  Mr.  Bridge  Peters;  entertainer,  Mr.  ibden 
Williams;  solo  violin,  Mr.  Don  Hyden;  solo  pianist  and  accom- 
panist, Mr.  Granville  Hill. 

Appointments  Vacant. — .Assistant  electrical  engineer 
(PUi.  090  per  cal.  month),  for  the  Last  Indian  Kailway  Co.; 
second  assistant  mains  engineer  (IJofJ  taels  per  month),  second 
iiBsistant  sub-station  eugmeer  (350  taels  per  month,  tael  =  3s), 
tor  the  Shanghai  Municipal  Electricity  Department.  (See  our 
advertisement  pages  to-day.) 

The  Structure  of  the  Atom. — In  the  second  column  of  our 
leading  article  last  week  the  word  "  proton  "  was  misspelt 
"  protuon  "  in  two  places.  We  are  indebted  to  Major  L.  M. 
Sandison  for  drawing  attention  to  the  error. 

End  ol  Summer  Time. — The  Home  Secretary  gives  notice 
that  summer  time  will  cease  and  normal  time  will  be  restored 
at  3  a.m.  (summer  time)  in  the  morning  of  Monday  next, 
October  3rd,  when  the  clcx;k  will  be  put  back  to  2  a.m. 

The  Design  ol  Bakery  Machines. — In  the  last  line  but  one 
of  Mr.  EUcMl-Styles  s  letter  on  p.  402  of  our  last  issue  a  mis- 
print occurriii  ;  for  330  read  300. 

An  Electrically  driven  Cargo  Vessel. — The  first  electric- 
ally-driven ship  built  in  Ireland,  the  3, (500-ton  vessel  San 
fienito,  haa  just  left  the  hands  of  Messrs.  Worknian,  Clark  and 
Co.,  Ltd.,  Belfast.  Owned  by  the  Unifruitco  Steam  Ship  Co., 
Ltd.,  of  Glasgow,  she  is  designed  for  the  banana  trade,  burns 
oil  fuel,  and  is  driven  by  a  turbo-electric  vaoioi.— Daily  Mail. 


The  Shipping  and  Engineering  E.\hibition.— The  success- 
ful co-operation  of  employers  and  workers  as  exempUhed  at 
the  Shippmg.  Engmeermg  and  Machinery  Exhibition  was  cele- 
brated on  Tuesday  last  by  a  dinner  at  Olympia,  over  which 
Capt.  H.  Riall  Sankey,  president  of  the  Institution  of 
Mechanical  Engineers,  presided.  Following  the  loyal  toast, 
the  Chairman  said  that  the  note  of  the  galhenng  was  one  of 
hope  for  the  engineering  industry.  'J'hey  had  met  to  com- 
memorate the  excellence  of  the  exhibition^  and  a  particularly 
pleasing  featm'e  was  the  amount  of  interest  shown  by  the 
worker ;  one  employer  alone  had  sent  -2,000  of  his  men  to  view 
the  exhibits.  Mr.  W.  A.  .\ppleton  (secretary  of  the  General 
Federation  of  Trade  Unions)  jiropused  the  "  Success  of  the  En- 
gineering Industry  "  in  a  manner  that  proved  his  optimistic 
spirit.  Revolutions  had  done  nothing,  he  .said,  to  place  the 
control  of  industry  in  the  hands  of  the  workers.  The  design, 
production,  and  sales  organisations  were  interdependent,  and 
would  react  against  any  violent  changes.  'I'he  buyer  was  out- 
side the  political  or  commercial  spheres,  and  they  could  only 
sell  him  their  product.s  by  offering  a  better  or  cheaper  article 
than  the  other  fellow  did.  Operative  ei.gineors  were  amongst 
the  most  loyal  members  of  the  community.  The  exhibition 
was  an  example  of  successful  co-operation  amongst  all  ranks, 
and  he  was  glad  to  say  that  the  spirit  of  helpful  co-operation 
was  showing  a  tendency  to  spread. 

Dr.  H.  S.  Hele-Shaw,  in  reply,  intimated  that  there  was  a 
growmg  hope  of  restoring  pre-war  prosperity  in  their  industry. 
He  saw  signs  that  the  pernicious  idea  which  regai-ded  this 
country  as  a  watertight  compartment  that  could  manufacture, 
buy,  and  sell  for  itself  was  disappearing. 

Mr.  W.  Reavell,  M.I.Mech.E..  proposed  the  success  of  "Ship- 
ping and  Commerce,"  and  Mr.  T.  Chambers  (National  Sailors' 
and  Firemen's  Union  of  Great  Britain  and  Ireland),  in  re- 
sponding, emphasised  the  need  for  co-operation  if  England  was 
to  regain  her  prosperity,  and  it  gave  him  pleasure  to  see  that 
there  was  a  large  and  growmg  section  of  workers  \silling  to 
extend  that  co-operation.  ITie  noisy  people  really  did  not  count 
very  much,  and  he  believed  that  the  future  before  this  country 
was  bigger  than  anything  they  had  ever  dreamed  of.  They 
were  now  at  the  bottom  of  the  abyss,  but  there  were  signs  of 
an  upward  movement. 

Mr.  W.  H.  Patchell  proposed  the  health  of  Mr.  F.  W'. 
Bridges,  the  organiser  of  the  exhibition,  which  was  specially 
honoured,  and  the  toast  of  "  Tlie  Chairman,"  proposed  by  Mr. 
G.  Midgley  Taylor,  M.Inst.C.E.,  brought  the  proceedings  to  a 
close. 

Educational. — Borough  Polytechnic  Institdte,  Borough 
Road,  S.E. — The  new  session  commenced  on  Monday  last. 
Evening  courses  are  held  in  electrotechnics  and  in  wiremen's 
work.     (See  our  advertisement  pages  to-day.) 

Impebial  College  of  Science  and  Techkology  (City  and 
Guilds  (Engineering)  College),  South  Kensington. — ."Vdvanced 
c/)urse  in  electrical  machinery  and  transformers.  In  connec- 
tion with  the  full-time  post-graduate  com'se,  which  commences 
on  October  4th,  a  series  of  10  advanced  lectures  on  transformer 
practice  will  be  given  on  Thursday  afternoons  (4-5  p.m.),  com- 
mencing October  13th,  1921,  by  Mr.  A.  P.  M.  Flermng;  lee  for 
the  series,  £4.  Application  for  admission  to  be  made  to  the 
Registrar.     (See  our  advertisement  pages  to-day.) 

Cleveland  Technical  Institute. — This  institute  was  inau- 
gurated at  Middlesbrough  on  September  22nd  by  Sir  C.  A. 
Parsons,  and  its  career  will  be  watched  with  interest.  First 
and  foremost  amongst  its  objects,  says  the  Leeds  Mercury, 
will  be  the  encouragement  of  the  continued  technical  educa- 
tion of  the  staffs  and  employt>s  of  the  industrial  works  in  the 
district.  W'ell  equipi^ed  lecture  rooms,  library,  &c.,  have  been 
provided,  and  a  bulletin  is  to  be  published  containing  abstracts 
of  all  scientific  papers  which  may  be  of  use  to  the  industries 
of  the  district.  The  Institute  has  established  a  technical  intel- 
ligence service  which  it  is  hoped  all  firms  and  their  stalls 
will  make  the  fullest  use  of. 


INSTITUTION     NOTES. 


The  Society  ol  Technical  Engineers.— Its  Polic\  Sbttlbd. 
— According  to  the  Journal  of  the  Society  for  September,  the 
broad  lines  of  its  policy  have  at  last  been  settled.  Tlie 
branches,  in  general  meetings,  have  carefully  considered  the 
suggestions  submitted  to  them  by  the  Representative  Council, 
and.  with  many  useful  comments,  but  without  a  dissentient 
note  which  would  necessitate  a  reconsideration  of  essential 
principles,  have  agreed  to  a  policy  for  the  Society  which  will 
enable  a  forward  move  to  begin  at  once  with  every  pro.spect  of 
a  satisfactory  result  within  the  near  future. 

The  task  has  l>eeu  by  no  means  easy  of  accomplishment,  on 
account  of  the  extreme  delicAcy  of  the  various  relations  w'hich 
have  had  to  be  taken  into  account.  "  These  included  the  rela- 
tions between  the  technical  engineer  and  his  employer  on  the 
one  hand,  and  between  an  organised  body  of  technical  en- 
gineers and  the  organised  employers  on  the  other.  They  in- 
cluded also  the  no  less  delicate  relations  between  the  technical 
engineer  and  the  manual  workers  associated  with  him  in  his 
own  firm,  and  between  organised  technical  engineers  and  the 
unions  of  the  manual  workers.     Moreover,  apart  from  these 
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e.\tenml  r«lations.  those  which  auLiBiBt  between  technical  en- 
gineers and  technical  engineers,  both  within  and  without  their 
respective  linns,  are  delicate  enough  in  themselves  to  render 
the  construction  of  a.  society  of  technical  engineers  a  tasli 
which  might  well  give  pause  to  the  most  fervid  and  opti- 
mistic." 

The  policy  of  the  Society  is  summarised  as  follows:  — 

1.  The  Society  has  recogni.sed  and  agreed  that  its  objects 
fall  into  two  groups :  The  first,  objects  connected  with  the 
interests  of  individuals  and  of  the  profession ;  the  second,  those 
connected  with  tlie  advancement  of  the  British  enguieering 
industries. 

•1.  fii  the  next  place  it  has  been  decided  that  in  every  action 
taken  to  secure  any  of  the  objects  in  the  first  group,  i.e.,  the 
interests  of  individuals  and  of  the  profession,  consideration 
will  be  given  to  the  effect  of  any  such  action  on  the  hrm  to 
which  tlie  meml)ers  concerned  belong,  and  also  that  the  in- 
terests of  the  industry  in  general  shall  be  kept  in  mind. 

3.  Lastly,  we  have  come  to  decisions  as  to  our  relations  with 
eniplnycrs  <jii  the  one  hand  and  with  the  manual  workers  on 
the  (illuT.  Ill  regard  to  the  former  the  Society  will  attempt 
to  cslalili.sh  lomuuinications  with  employers  and  wit  _  or- 
ganised employers  in  pursuit  of  both  groups  of  its  obj'  As. 
in  dealing  with  the  manual  workers,  however,  while  the 
Society  will  not  associate  itself  with  the  labour  movement, 
nor  seek  to  join  the  TVade  Union  Congress,  nor  make  common 
cause  with  the  trade  unions  of  manual  workers,  even  with 
tho.se  connected  with  the  industry,  in  pursuit  of  improved 
conditions  of  service,  it  will,  nevertheless,  most  earnestly 
seek  to  hnd  some  means  of  co-operation  with  unions  of  manual 
workers,  connected  with  the  industry,  in  pursuit  of  the  second 
group  of  its  objects,  namely,  those  concerned  with  efforts  to 
secure  the  advancement  of  the  engineering  industries  of  the 
Britisli  Empire. 

"  These  being  our  decisions,  it  follows  that  the  policy  of  the 
Society  is,  for  the  present,  to  secure  that  technical  engineers 
shall  occupy  and  preserve  a  position  intermediate  between 
employers  and  workpeople,  both  within  the  Urms  with  which 
they  are  associated  and  in  relation  with  the  organisations  of 
employers  and  the  organisations  of  manual  workers.  For  our 
Society  wishes  to  see  the  establishment  of  Joint  Councils  of 
Employers  and  Technical  Staff,  in  suitable  firms,  and  hopes 
that  such  Councils  will,  in  the  course  of  time,  come  to  discuss 
not  only  questions  touching  the  conditions  of  service  of  the 
staff,  but  also  questions  of  technical  engineering  interest.  The 
Society  would  also  welcome  the  constitution  of  Joint  Com- 
mittees of  technical  .staff  and  manual  workers  to  consider 
means  whereby  the  industi'y  might  be  advanced." 

Having  now  a  defined  poUcy,  the  Executive  Council  will 
proceed  to  complete,  the  membership  of  the  Society  as  soon 
as  possible.  Unless,  and  until,  the  Society  can  claim  to 
represent  a  majority  of  technical  engineers  in  any  department 
of  engineering,  it  will  not  be  possible  to  make  an  effective  ca.se 
for  being  heard  in  such  debates  and  discussions  as  may  arise 
regarding  the  reconsti'uction  of  the  machinery  for  the  manage- 
ment of  the  industry.  It  will  be  necessary  also  to  put  forward 
1  definite  classification  of  the  different  groups  of  men  whom 
the  Society  represents,  and  this  difficult  question  of  classifica- 
tion will,  perhaps,  b'^  the  next  piece  of  detailed  constructive 
work  to  which  att-cntion  will  be  devoted. 

Edinburgh  Electrfcal  Society. — The  opening  meeting  of 
the  third  session  of  the  Society  is  to  bo  held  this  evening  at 
the  Philosophical  Institute,  wlien  Mr.  W.  E.  Townsend  is  to 
deliver  a  lecture  on  "  Magnetic  Clutches."  The  following 
items  are  included  in  the  syllabus  of  the  ses.sion  :  — 

October   Uth.— "  Electro-chemistry,"  by   Mr.   R.  W.  J.  Stnrk. 

October  23nd.— Visit   to  Niddrie  and  Benriar  Colliery. 

October  38th.— Questions  and  Answers  night. 

November  11th.—"  Some  particulars  regarding  C.T.S.  Cables,"  by  Mr.  D.  L. 
Frew. 

November  3.5th.—"  Manufacture  of  the  Modern  Electric  Lamp."  by  Mr. 
A.  S.  Blacli. 

December  9th.— "  Chat  on  Wireless,"  by  Mr.  A,  Whiteley. 

December  23rd.—"  Watt  on  Wheels  (Automobiles  and  Acrumulators),"  by 
Mr.  E.  O.  Citford. 

January  13th,  1922.—"  Chat  on  Storage  Batteries  as  Applied  to  Electric 
Traction,"  by  Mr.  L.  Brookman. 

Janu.nrv  27th.—"  Some  Notrs  on  Country  House  Plant."  by  Mr.  T.  S. 
Munnoch. 

February  10th.— Apprentices'  jiight.  Short  papers  on  "  Plant  or  Installation 
Work,"  for  the  Society's  prize. 

February  24th.— "  Some  Expcrimenls  in  Electrical  Sound  nelcctins,"  by 
Mr.  K.  A.'Pilkington. 

March  10th.—"  Installation  Work,"  by  Mr.  T.  M.  Buist,  or  "  Fault  Locali- 
sation." bv  Mr.  D.  M.  Buist. 

March  24th.-"  Magnets,"  bv    Mr.  J.    McEwan   Brown. 

April  7th.—"  Notes  on    a.c.    and  d.c.    Plant,"  by   Mr.   J.   Walker. 

April  22nd.— Visit  to  Walk.-rburn    Hydro-electric   Works. 

May  5th.— Annjal  meeting. 


OUR     PERSONAL     COLUMN. 

The  EdUort  invite  eleotrioal  enqiMei-.i.  whether  connected  with  the 
technical  or  the  comcrcial  xide  of  the  pro/essi&n  and'  i/tdiiMrv. 
also  electric  tramway  and  railway  officially  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  mocementa. 


TIammerRmith  B.C.  Salaries  and  Wages  Committee  recom- 
mends that  Mr.  J.  A.  Wood,  engineer-in-charge  at  the  elec- 
tricity works,  be  promoted  to  the  position  of  aemstnnt 
engineer  in  the  boiler  house,  to  act  as  boiler-house  superinten- 
dent, at  a  salary  of  f675  (variable)  per  annum. 


"  Sir  Ohablbs  Bwoht  &  Pabtnbbs  "  w  the  style  of  a 
new  firm  of  consulting  engineers  which  has  recently  been 
formed,  its  members  cornprismg  Sir  Charles  Bright.  I'.R.SE., 
M.inst.C.E. ;  Mr.  A.  Hugh  SeaDrcxik.  M.I.Mech.E..  M.1.£-.E.; 
Mr.  A.  J.  Stubbs,  M.inst.C.E.,  M.I.E.E.;  and  Lieu;.-Ccl. 
H.  W.  Woodall,  CLE.,  M.inst.C.E.  Most  of  these  gentlemen 
are  already  well  known  to  our  readers— Sir  Charles  by  virtue 
of  his  labours  in  connection  with  submarine  telegraphy  and 
other  branches  of  electrical  communication ;  Mr.  Seabrook  as 
the  former  borough  electrical  engineer  at  West  Ham  and  St. 
Marylebone,  in  wnich  capacity  he  was  noted  for  initiative  and 
ability— both  technical  and  commercial— as  well  as  an  autho- 
rity on  questions  relating  to  the  combustion  of  fuel;  Mr. 
Stubbs  as  the  late  assistant  engmeer-in-chief  to  the  Post  Office, 
i  jondon,  where  he  acquued  a  wide  experience  not  only  ot  the 
technical  and  commercial  asjjects  of  telegraph  and  telephone 
engineering,  but  also  of  staff  organisation,  accfjunting,  con- 
tracts, &c. ;  while  fjieut.-Col.  Wtjodall,  trained  as  an  electrical 
engineer,  is  a  director  of  and  c/jnsulting  engineer  to  gas  and 
water  compaJiies.  It  will  Ixi  seen  that  the  firm  presents  a  unique 
combination  embracing  both  gas  and  electrical  experts,  a 
feature  which  is  of  importance  in  view  of  the  probable  co-opera- 
tion of  gas  and  electricity  supply  authorities  in  the  future,  with 
a  view  to  making  the  best  possible  use  of  coal  by  carbonisation 
,Tnd  gasification.  The  firm  is  speci.iliMiig  in  advice  upon  the 
construction  of  plant  in  connection  with  telegraphs,  telepnones. 
wiieless,  and  allied  industries;  also  in  the  design  and  con- 
struction of  power  plant,  including  steam,  gas.  electricity. 
water-power,  and  oil.  fn  connection  with  ttiis  work  it  makes 
a  special  study  of  the  utilisation  of  low-grade  fuels,  such  as 
lignite  and  peat,  and  the  utilisation  of  carbonaceous  maten  ils 
hitherto  regarded  as  waste  products,  for  the  production  of 
power,  holding  strongly  that  the  future  generation  of  powej, 
whatever  form  it  takes,  will  be  largely  by  a  combination  of  i;as 
and  electricity.  In  addition  to  these  sijecial  subjects  the  Ii.iii 
advises  upon' all  civil,  mechanical,  and  electrical  engineermg 
matters.  We  offer  a  cordial  welcome  to  the  new  concern,  ana 
om-  best  wishes  for  its  success.  ITie  address  of  the  firm  is 
J 46,  Bishopsgate.  E.C.2. 

Mr.  Leonard  Andrews,  M.inst.C.E.,  M.I.E.E..  who  has 
been  engaged  during  the  past  three  years  in  the  equipment  of 
three  of  Messrs.  Jnhnson,  Matthf^v  &  Co.'s  factories  with  now 
and  modern  mac-liiuery,  has  now  made  arrangements  for 
undertaking  other  private  work  whilst  continuing  to  assist 
the  firm  in  a  consultative  capacity.  Since  resigning  his  ap- 
pointment as  borough  electrical  engmeer  at  Hastings  some 
19  years  ago,  Mr.  Andrews  has  acquired  a  great  variety  cf  engi- 
neering and  commercial  experience,  both  in  this  country  and 
abroad,  with  the  object  of  qualifying  for  practice  as  a  con- 
sulting engineer,  and  he  has  now  opened  an  olrice  at  ItM. 
Victoria  Street,  Westminster,  S.W.  1,  for  this  purpose.  His 
exceptional  experience  in  connection  with  switchgear.  internal- 
coiubu.stion  engines,  drc,  should  stand  him  in  good  stead,  and 
we  cordially  otter  him  our  best   wishes  in  his  new  role. 

\t  the  Rotheiham  Technical  Institute  and  School  of  .\rt 
last  week.  Mr.  E.  Cross,  chief  engineer  and  manager  ot  the 
Corporation  electricitv  undertaking,  was  presented  with  a  gold 
watch,  and  Mrs.  Cross  with  a  gold  wristlet  watch,  m  recogni- 
tion of  their  services,  and  as  tokens  of  respect.  Ihe  gilts 
were  subscribed  for  by  the  consumers  of  electricity  in  the 
borough  and  the  staff  of  the  Corp!)ration  Electricity  depart- 
ment Aid.  D.  L.  Winter  made  the  presentation.  Mr.  Cross,  in 
expressmg  his  thanks,  spoke  of  the  services  of  Aid.  Wintex.  a« 
chairman  of  the  electricity  department  and  of  the  assistance 
rendered  to  him  by  his  staff.  He  said  that  during  the  last 
12  months  they  had  coupled  up  about  500  new  customers,  or 
over  '30  per  cent,  increase.  Electricity  was  the  poor  mans 
light  just  as  much  as  the  rich  man's.  Out  of  the  SW  coupled 
up  last  year  400  were  workmen's  houses. 

Mr  Philip  H.  Cole,  engineer-in-chief  and  general  manager, 
resumed  charge  of  the  Shanghai  Mutual  Telephone  Co..  Ltd. 
on  July  25th.— llie  British   Chamber  of  Commerce  Journal 

Shanghai.  .  .     j   i-,,         i- 

The  Southport  Electricitv  Committee  received  loO  apphca- 
tions  for  the  position  of  borough  electrical  engineer,  and  a  sub- 
committee has  reduced  the  number  to  eight.  The  hnal  selec- 
tion was  to  be  made  yesterday.  ...Ti- 
lt is  announced  that  the  Rt.  Hon.  Evelyn  Cecil  M.P..  is 
making  a  short  stav  in  Berne  in  connection  with  the  Telephone 
Committee  inquirv.  and  that  Mr.  W.  W.  Cook,  the  assessor 
to  the  Coiinnittee.  has  left  for  Canada  and  the  Lnited  States  to 
report  on  the   conditions  there. 

Officials  and  staff  of  St.  Annes  electric  tramways  met.  last 
week  for  the  presentation  of  a  gold  watch  and  smoker's  outfit 
to  their  traffic  manager.  Mr.  Geokce  W.  Wood,  in  recognition 
of  23  years'  .service.  Mr.  H.  W.  I.aing.  general  manager,  pre- 
sided, and  Mr.  J.  ^.  Wilkinson  matie  the  presentation,  as  th*- 
oldest  member  of  the  traffic  staff.  ,       ,r,  j     r 

The'marriage  took  place,  at  Stafford,  on  September  2ind.  ot 
Mr  .John  Clement  Ellis,  electrical  engineer,  of  .\lmington. 
Market  Dravton.  and  Miss  fiorothy  Scarlett,  of  Stafford. 

Mr  W  E  PonsoN.  who  is  retu-ing  after  30  years'  service 
from  the  staff  of  the  WesteiTi  Union  Cable  Co..  Penzance,  has 
been  presented  by  his  colleagues  with  a  silver  s.ilver.  ' 

Obituary. — Commodore  E.  Suenson.— We  regret  to  record 
that  Comni.xiore  Edonaxd  Suenson.  who  was  so  well  known  to 
telegraph  .•«uthorities  in  all  i>art«  of  the  world,  died  at  Copen- 
hagen on  September  2ffit.  He  was  l>oru  in  1842.  ajid  wis  a 
son  of  the  late  Admiral  Suenson,  known  to  the  outside  world 
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through  his  skilful  hatulling  of  the  Dauish  fleet  in  the  nav»l 
battle  off  HeligolaiKi  during  the  war  of  l6t>l  between  Denmarli 
and  Germany.  Ml^v  having  attained  the  rank  of  lieutenant 
in  the  Danisti  Na\y,  Suenson  served  three  years  in  the  French 
Kavj-.  taking;  part  m  the  French  expedition  to  the  Far  East 
against  Kiri,'^,  alter  which  he  was.  on  liis  retur.i  to  Denmark, 
appointed  Maval  Attache  to  the  First  Sea  Lord  of  the  Danish 
Admiralty,  but  when  in  1870  the  Great  Northern  China  and 
.lapan  Extension  Telegraph  Co.  was  formed — later  on  amal- 
gamated with  the  present  company  under  the  name  of  the 
(jreat  Northern  Telegraph  Co. — with  a  view  of  laying  sub- 
marine cables  in  the  Far  East,  Lieutenant  Suenson — as  he  was 
then — was  a.'^ked  to  join  the  company  for  the  purjwjse  ol  pro- 
ceeding to  the  Far  East  .is  its  general  manager  there  to  make 
the  necessary  arrangements  for  the  landing  and  laying  of  the 
first  telegraph  cables  between  Hongkong-Shanghai,  Nagasaki 
and  Wladiwostock.  On  his  arrival  at  Ilrnnknng  Lieutenant 
Suenson  was  .«<>on  able  to  arrange  with  the  British  Colonial 
( iovornnient  for  a  suitable  landing  place  for  the  first  cable  at 
Deep  Water  Bay  with  right  to  connect  it  by  a  landline,  sus-  . 
jKMided  on  the  (iovernment's  own  telegraph  poles,  to  an  oi^ce 
at  Victoria,  the  main  town  of  the  i.sland,  but  at  Shanghai  he 


The  L.ate  Commodore  E.  Suenson. 

met  with  the  greatest  difficulties  from  the  very  beginning,  and 
it  required  all  his  skill  to  overcome  them.  The  European 
merchants  of  all  nationalities  which  were  established  there 
were  anything  but  delighted  at  the  thought  of  getting  the  tele- 
graph introduc<'d  in  China,  as  thi.s  would  put  an  end  to,  or  at 
all  events  limit,  the  large  s|)eculation  going  on  there,  and  would 
also  deprive  the  riclier  merchants  of  the  advantage  they  had 
over  their  poorer  confreres  by  dispatching  their  quick  sailing 
steamers  to  Singapore  for  the  latest  news  of  the  state  ot  th« 
European  markets. 

The  natives  in  and  round  Shanghai  were  also  strongly  pre- 
judiced against  the  telegraph,  having  only  a  few  years  before 
destrojed  a  private  telegraph  line  almost  before  it  was  finished, 
owing  to  their  belief  that  "  Fungshui,"  the  Chinese  personi- 
fication of  Nature,  was  quite  against  any  article  protrudmg 
into  the  air.  and  this  superstition  had  just  then  been  one  of 
the  causes  of  a  severe  riot  at  Tientsin,  where  some  Frenchmen 
living  there  had  erected  a  church  with  a  high  epirc  on  cue  of 
the  hills  of  the  town. 

Even  the  Chines<!  (government  and  the  local  authorities  were 
opposed  to  the  telegraph,  and  had  only  a  short  time  before 
refused  an  application  from  an  English  company  for  the  land- 
ing of  a  cable,  but  nothing  discouraged  Lieutenant  Suenson, 
whose  clear  iui^iglit  of  human  nature  and  great  resourceful- 
ness stood  him  in  good  stead,  and  having  obtauied  the  support 
of  some  of  the  more  influential  Europeans,  he  worked  out  a 
plan  as  to  liou  and  where  the  cables  should  be  landed,  the 
soundness  of  which  has  been  proved  by  the  fact  that  after 
fifty  years  havf  ras.sed  the  rabies  are  still  landed  at  the  s.ime 
nlnce  on  Giit/lilT  nnd  at  Woosunc.  near  Shanahni.  After 
having  made  the  nci  csaary  arrangements  for  landing  of  th* 
cables  in  Japan,  where  in  contrast  to  China  no  opposition  was 
met  with,  and  after  the  service  had  been  thoroughly  organised. 
Lientenant  Suenson  returned  to  Denmark  for  the  purpose  of 
returning  his  career  in  th*  Navv  He  was,  however,  prevailed 
npoB  to  remain  in  the  company,  and  «ft«f  finally  redignhlB  hit 


commission  with  the  rank  of  captain — subsequently  raised  to 
Commodore — he  became  managmg  director  ot  the  company  in 
isl4,  a  p<.>st  which  he  held  without  interruption  until  liXtti. 
wuen  he  was  elected  chairman  of  the  board  of  directors,  hav- 
ing already  had  a  seat  on  the  board  smce  1890.  In  1916  I'aiUng 
health  compelled  Commodore  Suen.son  to  give  up  the  active 
leadership  of  the  company,  and  as  a  slight  token  of  gratitude 
for  his  long  and  valuaole  service  he  was  electt:d  hon.  chairman 
of  the  board  of  directors,  a  title  he  hold  to  the  last  day  of  his 
Ufe. 

Commodore  Suenson  was  known  to  practically  all  the  cable 
companies  and  telegraph  administrations  of  the  world,  having 
up  to  1903  attended  ail  the  Telegraph  Conferences  held  from 
time  to  time  in  the  large  capitals  of  Europe.  On  account  of 
his  great  personality,  and  as  he  was  able  to  express  himself 
lluently  in  English,  IVench,  and  German,  he  soon  gamed 
a  leadmg  position  amongst  the  representatives  present  at  the 
conferences,  where  he  was  always  listened  to  with  great  atten- 
tion. Owing  to  his  powerful  and  well-reasoned  arguments  he 
was  often  able  to  carry  the  day  m  favour  of  the  cable  com- 
panies, as,  for  instance,  was  the  case  when  the  German  Secre- 
tar-  of  State,  Dr.  Stephans.  proposed  to  introduce  a  uniform 
telegraph  rate  within  practicjilly  the  whole  of  Europe  based 
on  .somewhat  similar  lines  to  those  of  the  postal  union.  This 
proposal,  which,  if  it  had  been  adopted,  would  have  been 
ruinous  to  private  cable  enterprise  in  European  waters,  and 
would  also  have  caused  a  considerable  loss  of  revenue  to  several 
of  the  Government  telegraphs  outside  Germany,  was  finally 
dropped  after  having  been  discussed  at  great  length  at  several 
of  the  conferences. 

Although  Commodore  Suenson  never  re-visited  China,  he 
was  later  on  instrumental  in  the  opening  up  of  that  vast 
country  by  constantly  impressing  upon  the  Chinese  Govern- 
ment the  necessity  of  erecting  land  lines  between  the  larger 
towns,  and  although  several  attempts  met  with  disappoint- 
ment, Commodore  Suenson's  efforts  were  at  last  rewarded  by 
the  company  being  entrusted  with  building  a  whole  network  of 
landlines  from  1881  and  onwards. 

In  former  years  the  Commodore  frequently  visited  the 
capitals  of  the  European  countries  connected  by  the  company's 
cables,  also  London,  where  he  was  well  known  and  highly 
esteemed  both  by  the  heads  of  the  General  Post  Office  and 
by  the  principal  telegraph  companies. 

Since  his  earliest  days  in  the  company  and  until  he  retired 
as  chairman  of  the  board  of  directors  in  1916,  the  history  of 
Commodore  Suenson  is  that  of  the  Cireat  Northern  Telegraph 
Co.,  of  which  he  was  the  guiding  spirit.  His  death  means  the 
loss  not  only  of  the  maker  of  a  great  cable  company,  but  of 
one  of  the  best  known  pioneers  of  cable  telegraphy,  whose 
name  will  be  found  inscribed  in  bold  characters  on  every  page 
of  its  early  history, 

C.  B.  Harness. — Tlie  death  occurred  suddenly  on  Septem- 
ber '26th  at  Bournemouth,  of  CorneUus  Bennett  Harness,  aged 
74  years.  This  announcement  will  recall  to  the  memory  of 
some  of  our  readers  the  .series  of  actions  in  which  the  late 
Mr.  Harness  and  the  proprietors  of  the  Elixtric^l  Revirw 
figured  in  189.3.  consequent  upon  electropathic  belts  and  the 
operations  of  the  Medical  Battery  Co.,  Ltd.,  having  been 
attacked  in  our  pages. 

Mr.  .T.  H.  Balfour  Bhownk,  K.C— We  regret  to  record  the 
death  which  occurred  on  Tuesday  last  of  Mr.  Balfour  Browne, 
the  celebrated  King's  Counsel,  whose  na.me  is  a  household 
word  in  electrical  circles.  His  great  ability  and  knowledge 
of  the  law  relating  to  electrical  affairs,  rating,  and  other 
matters,  brought  him  an  extensive  practice  in  this  department 
alone.     He  W'as  76  years  of  age. 

■Will. — Mr.  E.  Hj.  Ordf,  a  director  of  Sir  W.  G.  Armstronc, 
Whitworth  &  Co..  and  chairman  of  the  Still  Engine  r,i.,  left 
i'24.71'2  gross  and  i"21 .7-59  net  personalty. 


NEW     COMPANIES     REGISTERED. 


Private  com- 

irpc.     To    acquire 


■Mrrton    Park. 
id.  .  Str<-ath«m. 
15,   Kinc- 


Wimbledon  Electrical  Co..  Ltd.  n~6,9a5) 

pinv.  Rrgistrre<i  Seplc^mber  21«t.  Tapilal,  fl.OOO  in  £1  sha 
■  business  of  manufacturers  of  «.nd  dealers  in  all  kinds  of  e\e 
and  accMsories  carried  on  in  or  near  Wimbledon,  including 
ic.  The  directors  are:  Joseph  B.  tiower.  39.  Church  Lanr 
Surrev  (managing  director):  f3assett  Smith.  34,  Fontaine  Ron 
S  \V.,'  office  manager.  Oualilication,  .W  shares.  Registere<l  offi 
slon    Road,   Wimbledon,  S.W. 

Artie    Fuse    and     Electrical    Manufacturint;    Co..     Ltd. 

(176,834).— Private  company.  Registered  .September  17th  Capital,  tS.OOO  in 
4,700  ordinary  and  100  deferred  ordinary  shares  of  ft  each,  and  4,000  foundem' 
shares  of  Is.'each.  To  acquire  and  turn  to  account  patents  Nos.  123,807  and 
l.')4,3!)0  relating  to  pressure  contact  seH-aligning  fuse  carriers  and  link  svvitche^. 
to  .idonl  an  adreemenl  with  F.  A.  Ross,  and  to  carry  on  the  business  of 
•lerlriciars,  engineers,  contractors.  4c.  The  first  direrlors  are  :  F.  A.  Ross. 
«.  Oueen's  Drive.  Whitley  I?ay,  electrical  engineer  (chairman  and  technical 
adviser):  G.  P.  Dennis,  C,  Normanston  Road.  Oxton,  Birkenhead,  consulting 
eli-ctrical  engineer  (managing  director  and  sales  manager):  with  £200  each  per 
:innum  as  remuneration.  Qualification  of  directors.  '2M  shares.  Secretary  : 
J,  Crawford.  Solicitors:  G.'^F.  Lees  and  Son.  43,  Hamilton  Square,  Birken- 
head. 

.Tesmond    Electrical   and   General    Eni^ineerint*  Co..    Ltd. 

(176,ra6l.— IVivate  company.  Register.-.!  September  23rd.  fl.OOfl  in  £1  shares. 
To  take  over  tlie  busini-w  of  an  electrician  and  general  engineer  carried  on  bv 
T  Sloan  at  239.  Back  Jesmond  Roa.l.  N>wc«stle-on-Tvne.  as  the  lesmond 
t:ie<trical  i  Oenefal  Engineering  Co  The  fiermnrent  directors  are  T  Sloan. 
109,  Sho/trWge  Teffice,  leimdnd,  NVwt«tll«<n-Tyn«  (governlfirt  dlr«u>fl| 
Mf«,  C,  M.  Sl6«n,  103,  ShortrliJge  TefMCe,  J««(»l(Mii),  NKWcittlMfl-Tvfi' 
'JutlHicatlofl  of  oovM-tilni  HIrMtor,  ilM:  t>l  (Jth-r  Hli»eior»,  tlW.  H«gl»l»r»l 
^<«:  *M.  Bitsk  i«*A«Hi?  M;>«<4.  N>w«iftlMn.Tyn«. 
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OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


G.    N.    Haden    &    Sons,    Ltd. — Issue  on  -September  12th, 

19S1,    o(    £550   d.-hc-nlur.-i,   pan  of  a    srri,-^  .Tlr<r,idy    rcgistcrctT 

C.  A.   Vandervell  &  Co.,  Ltd. — Satisfaction  to  the  e.Ktent 

or  £15,000  on  Utccmbcr  alsi,  )>rM,  of  iriisc  doed  d-iti-d  July  2:!rd,  f!)ll),  spcurina 
4300,000. 

Bourne  End  and   District  Electricity  Corporation,  Ltd 

Particulars  of  £20,000  dcbL'niures,  .lulhurisrd  Aujjust  39th,  and  covered  by  trust 
dMd  dated  August  31st,  1!)21 ;  present  issue,  £13,000;  charged  on  the  company's 
undertal<ing  and  properly,  p.-.\s,.nl  and  future,  including  uncalled  capital,  and 
land  at  Bourne  End.  Truste.  s  :  H.  S.  Dunnington.,  E.  H.  Hawkins,  and  J.  R. 
Sterling. 

Cliamberlain  &   Hoolihara,    Ltd.   (59, 920). —Return  dated 

July  5th,  1021  Capital,  £1()0,(HI0  in  £5  shares  (10,500  ord.  and  9,500  prcl.). 
1(1.100  ord.  and  «,000  prel.  shares  taken  up;  f,%,n!K)  paid;  £53,510  considered  .is 
pjid.      Mortgages   and  ch.irges  :   Nil. 

Cliile  Telephone  Co.,  Ltd.  (29,2.52).— Return  dated  .Augu.st 

11th,  1921.  ('apital.  £.1(10.000  in  £5  shares.  Dil.OOO  shares  taken  up;  £2,a,(IOII 
paid;   £220,000  considered    as  paid.      Mortgages    and  charges:    Nil. 


CITY    NOTES. 


French 

Cable  Co. 


The  report  of  the  Compagiiie  Fr;incaise 
des  Cables  Telegraphiques,  which  vva.s  siih- 
niitted  at  the  recent  annual  nieetinj,'.  .states 
that  notwithstanding  the  world's  economic 
crisis  the  company's  receipte  in  19'iU  amounted  to  2;i.S'/0,(M) ' 
fr..  or  an  increase  of  6,1.34.00U  fr.  over  the  preceding  year, 
which,  in  turn,  was  characterised  by  a  large  augmentation 
over  1918.  The  working  of  the  Brest-Azores-New  York  cable, 
which  was  entrusted  to  the  company  by  the  French  I'ostal 
Authorities,  had  been  very  fruitful,  and  negotiations  were 
therefore  being  continued  between  the  Governments  of  the 
allied  and  associated  Powerr,  with  the  object  of  the  cable  being 
definitely  allotted  to  France.  Considerable  receipts  were  de- 
rived from  the  West  Indian  service,  which  were  pnncipany  due 
to  the  circumstance  that  the  "  West  India  "  line  was  only  in 
irregular  operation,  thus  permitting  the  French  comp;iny  to 
intensify  its  transmissions.  ."Vfter  havin.q  participated  in  the 
increase  in  the  share  capital  of  the  Compagnie  Ciinerale  de 
T^liigraphie  sans  Fil,  the  company  sub.scritaed  rJ,UUO,0UO  fr. 
towards  the  formation  of  the  Societti  Radio-France  for  .service 
on  the  other  side  of  the  Atlantic.  Agreements  had  been  en- 
tered into  with  the  Coinpagnie  (itint'rale  de  TeL'gniphie  sans 
Fil  for  the  establishment  and  working  on  joint  i.ccount  of 
stations  at  Cayenne  and  in  the  North  of  Brazil,  and  at  the 
same  time  the  company  was  improving  its  metliods  of  work- 
ing so  as  to  ensure  greater  efficiency.  'The  net  profits  realised 
in  1920  amounted  to  10,991.000  fr..  and  the  sum  divisible  is 
3,799.000  fr, ;  the  ordinary  shares  each  receive  4'2.71  fr..  the 
"  parts  "  of  the  first  series  70.47  fr.,  and  the  second  series 
8.08  fr. 

The  report  for  19'20  states  that  at  Decem- 
Victoria  Falls  ber  31it,  1920,  the  Issued  share  capital 
and  Transvaal  amounted  to  .£3,000,(XX)  and  the  debenture 
Power  Co.,  Ltd.  capital  to  ^£3.351.870,  a  further  £328,210 
of  the  5  per  cent,  first  mortga.ge  debentures, 
and  £03.380  of  the  .tJ  per  cent,  second  mortgage  debentures 
having  been  purchased  for  redemption  during  1920.  .\(ter 
providing  for  interest  and  premium  on  debentures  amounting 
to  £183,893,  and  for  depreciation  and  income  tax,  &c.,  amount- 
ing to  £409,941,  there  remains  £173,161  as  net  profit  for  the 
year,  vihieh  together  with  £S4,.321  brought  forward,  leaves  a 
total  of  £'-'07.482.  The  directors  declared  two  dividends  each 
of  3  per  cent.,  less  income  -tax,  on  the  preference  shares  for 
the  year,  ab.snrbing  £84.(I(K1,  leaving  a  surplus  of  £183,482.  In 
respect  of  this  surplus  the  directors  in  ,tune  last  declared  a 
dividend  of  5  per  cent.,  less  income  tax,  on  the  ordinary  shares 
for  the  year  ended  December  31st,  1920,  and  as  the  preference 
shares  iire  entitled  to  share  pro  rata  with  the  ordinary  shares 
in  the  surplus  profits  distributed  until  the  preference  shares 
have  received  a  totiil  dividend  of  10  per  cent,  for  the  year  in 
respect  of  which  the  distribution  is  made,  they  also  declared 
at  the  same  time  a  further  and  final  dividend  of  4  per  cent., 
less  income  tax,  on  the  preference  shares  in  respect  of  the 
year  1920.  The  above  dividends  were  paid  on  .Tuly  8th.  and 
absorbed  £91.000,  leaving  a  balance  to  the  credit  of  the  profit 
and  loss  account  of  £92.481  12s.  4d..  which  will  be  carried 
forward.     Meeting  :  T^ondon,  October  7th. 


Stock  Exchan.i^e  Notices. — DeilinjLls  in  the  followini;  have 
been  specially  allowed  bv  the  Committee  under  Rule  ll8ii  :  — 

fjancashire  Electric  Light  d-  Power  Co.— £400.000  7i  per 
cent,  prior  lien  debenture  stock,  issued  at  9.5  per  cent..  £45 
per  cent.  p;iid  and  fully  paid;  and  £135.000  7i  per  cent,  prior 
lien  debenture  stock,  fully  paid  (issued  in  exchange  for 
£135,000  prior  lien  bonds). 

Application  has  been  made  to  the  Committee  to  allow  the 
following  to  be  officially  quoted  :  — 

City  of  London  Electric  Ivightinff  Oo.— 300.000  8  per  c«nt. 
•(yjond  ctimnlativfl  Preference  *har<!«  of  £1  each,  fulW  paid, 
Nob,  1.200,001  to  1,500,000. 


(iandy  Belt  Manufacturing  Co.,  Ltd An  interim  dividend 

of  is.  p.r  .share,  freo  of  tax.  has  been  declared. 

German  Companies.— r/ic  Voigt  und  Uaeffner  Akticngrsell- 
echaft,  of  Franklort-on-tbe-.\Iain.  have  rai.sed  their  capital  from 
20,0(XJ,0()0  marks  to  40.(XHJ,()fH»  marks  by  the  issue  of  '20,000 
founders'  shares.  The  new  shares  have  been  taken  up  by  thn 
Deutsche  Bank  at  127  per  cent.,  with  the  obligation  that  they 
are  to  be  offered  to  the  .shareholders  at  130  per  cent,  per  share 
for  every  founder's  or  pref.^rence  share  hela.  The  new  shares 
rank  for  dividend  from  Janu;iry  1st  this  year,  the  funds  hence 
derived  being  destined  for  enlargement  and  new  works.  Busi- 
ness in  the  past  year  has  been  satisfactory,  and  the  prospects 
are  good,  innumerable  orders  being  forthcoming;  but  the  small 
firms  created  during  the  war  and  now  pushing  their  gooas  on 
tlie  market  are  causing  a  drop  in  prices.  Big  orders  in  the 
high-tension  department  would,  however,  tide  the  company 
over  this  difficulty. 

Spanish  Companies. — ('nwrafiia  Iligpano-Americana  de 
Elect ncidad.—'rhc  report  of  the  first  year's  working  of  this 
conipany  .showcil  gross  profits  ;i2..S41,(l22  pe.-etas,  and  after 
■  deducting  general  charges,  ttixes,  interest  on  obligations, 
sinking  fund,  and  employes'  relief,  a  net  b;i!ance  of  11.662,659 
pesetas  remained,  divided  as  follows:  8  per  cent,  dividend, 
9.600.000  pesetas;  reserve  fund,  583,132  pesetas;  statutory 
charges,  1,666.225  pesetas;  and  balance  carried  over,  313.260 
pesetas. 

Halifax  &  Bermudas  Cable  Co.,  Ltd. — We  may  supple- 
ment our  paragraph  of  last  week  with  the  statement  con- 
tained in  the  directors'  report  to  the  effect  that  the  decrease 
in  the  net  result  of  the  year's  working  of  £14,321  was  ma(ic 
up  by  a  reduction  of  £4.369  in  the  receipts,  principally  aue  to 
the  increased  use  of  code  in  messages,  an  increase  of  £8,111 
in  income  tax,  E.P.D.  and  Corporation  profits  tax,  and  an 
increase  of  £1,841  in  the  general  expenses. 

Direct  'West  India  Cables  Co.,  Ltd.— With  reference  to  the 
paragraph  appearing  here  last  week,  the  directors'  report 
states  that  the  decrease  in  the  net  result  of  the  year's  working 
amounted  to  £3.147.  Income  tax,  E.P.D.  and  Corporation 
profits  tax  came  to  £1,.531  more  than  in  the  previous  year,  and 
the  general  expenses  increased  by  £2,738.  On  the  other  hand, 
traffic  and  other  receipts  were  £1.1'22  more  than  in  19'20.  The 
cmnpany's  cables  worked  efficiently  during  the  year.  The  in- 
sulation of  the  Bermuda-Turks  Island  section  remains  very 
h.w. 

Zurich  Bank  for  Electrical  Undertakings. — The  account> 
ol'  the  Bank  fur  Elektrische  rnteinehniungen,  of  Zurich, 
for  1920-21.  which  is  the  first  year  after  reconstruction, 
show  a  surplus  of  112.950  fr.,  which  has  been  carried  for- 
ward. Thus  the  6  per  cent,  preference  shares  for  94.utK).0OO 
fr.  created  under  the  scheme  of  reorganisation,  and  the  ordi- 
iKiry  share  capital,  reduced  to  18,750,000  fr.,  receive  no  return 
for  the  year. 

J.  Stone  &  Co.,  Ltd.— The  profit  for  1920,  after  allowing 

for  depreciation.  Ac.  was  £101.889.  plus  £12.5.774  brought 
forward,  making  £'227,663,  less  dividend  on  preference  snares. 
£1.').()00.  .According  to  the  Fiunncicr.  the  directors  propose  a 
dividend  of  7i  per  cent,  per  annum  on  the  ordinary,  carrying 
forward  £152,633. 

Rangoon    Electric  Tramway   and   Supply  Co.,    Ltd.— The 

Financier  reports  that  the  London  -secretaries  of  this  company 
recently  received  cable  advice  from  the  company  in  Rangoon 
that  the  balance  of  the  ordinary  share  capital,  amounting  to 
72,999  ordinary  shares  recently  offered  for  subscription  at  par, 
h;is  been  duly  allotted. 

Ne\vcastle=upon=Tyne  lilectric  Supply  Co. — .-Vccordini;  to 
the  Financier,  the  directors  notify  that,  owing  to  the  :iilverse 
efjei'ts  of  the  coal  dispute,  the  profit  for  the  six  months  ended 
June  30th  l;ist  is  not  sudi  as  tn  justify  an  interim  dividend  on 
either  the  ordinary  or  the  5  per  cent,  preference  shares. 

Clyde  'Valley  Electrical  Power  Co. — Meetings  wi.l  be  held 
to  pass  resolutions  authorising  the  issue  of  70,000  8  per  cent. 
cumulative  second  preference  shares  of  £10  each,  and  the  estab- 
lishment of  ;i  .special  reserve  fund. 

Bruce  Peebles  &  Co.,  Ltd. — The  directors  have  declared  a 
dividend  at  the  rate  of  7J  per  cent,  per  annum,  less  tax.  on  the 
7J  )ier  cent,  cunmlative  participating  preference  shares  for  the 
half-year  ended  .Tune  30th. 

Madras     Electric     Tramways      (lOO-l)     Co..      Ltd.— The 

directors  have  declared  an  interim  dividend  at  rate  of  si}j 
per  cent,   per  annum,  less  tax. 

Shanghai  Electric  Construction  Co..  Ltd. — .\  first  interim 
dividend  of  6  per  cent,  actual  (l'2s.  per  share),  less  tax.  is 
amiounced. 

Traction  &  Power  Securities  Co.,  Ltd. — .A  dividend  of 
3s.  fid.  per  share,  free  of  tax.  on  the  ordinary  "shares  for  th« 
half-year  is  announced. 
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New  Issues. — Next  week  the  Mersey  Power  Co.  will  offer 
for  sale  £3liU.U00  7i  per  cent,  mortgage  debenture  stock  at 
97  per  cent.  'ITie  stock  will  be  guaranteed,  both  as  to  principal 
and  interest,  by  the  Salt.  Union,  Lttl. 

It  is  i.t.ateil  that  apphcants  for  the  recent  issue  of  LancaMre 
Electric  Light  ti  Pouer  debentures  received  about  "20  per  cent. 
of  the  amounte  applied  for. 

There  i.^  being  ottered  for  subscription  until  October  5th  an 
issue  of  ±'500,000  seven  per  cent,  debenture  stock  of  the 
County  of  London  Elrctrir  Supply  Co.,  at  94  per  cent. 

It  is  understood  that  the  Clyde  'iUdley  Electric  Co.  is  also 
about  to  issue  lOtt.OOlt  preference  shares  liearing  interest  at 
S  per  cent. 

Cape  Town  Consolidated  Tramways  &  Land  Co.,  Ltd. — 

The  accounts  for  192<(  show  a  loss  of  i:T.5'2.  ±'i;i,-13'2  was  brought 
forward,  and  the  total  debit  of  £14,184  is  to  be  carried  forward. 


STOCKS    AND    SHARES. 


TUESD.^Y    EVEMMi. 

The  Stock  Exchange  is  still  rather  inclined  to  look  for  an  early 
reduction  in  the  Bank  Rate  to  5  per  cent.,  and  the  possibility 
of  this  serves  as  a  strengthening  influence  to  investment 
securities.  New  issues  find  no  difficulty  in  obtaining  support. 
People  in  the  provinces,  as  well  as  in  London,  are  eager  to  get 
hold  of  underwriting  in  any  good  things  which  are  coming 
along.  At  the  same  time,  the  stags  occasionally  overshoot  the 
mark,  and  even  where  an  issue  is  over-subscribed,  it  is  pos- 
sible, as  the  markets  this  week  have  demonstrated,  for  the 
opening  quotations  to  fall  to  a  discount  This  was  not  the 
case,  however,  with  the  Lancashire  Electric  Light  &  Power 
Co.'s  7i  per  cent,  prior-lien  debenture  stock  offered  at  95. 
The  subscription  lists  closed  very  promptly,  and  upon  the 
markets  oiiening  on  last  Monday  morning,  support  became 
immediately  apparent,  and  the  price  rose  to  3  premium.  Even 
at  this,  it  is  contended  by  some  that  the  security  is  good 
enough  to  render  it  worth  holding.  ITie  Clyde  Valley  Electric 
Co.  is  making  an  early  issue  of  S  per  cent,  preference  shares, 
of  which,  it  is  said,  half  will  be  reserved  for  the  North  and 
half  is  coming  to  London.  And.  for  underwriting  in  the 
County  of  London  Electric  Co.'s  7  per  cent,  debenture  stock, 
to  be  offered  at  94.  there  was  brisk  demand. 

Mention  of  new  issues  is  a  reminder  of  the  shock  adminis- 
t<;red  by  the  Newcastle-upon-Tyne  Electric  Light  Co.  in  pass- 
ing the  interim  dividends  on  its  ordinary  and  5  per  cent,  pre- 
ference shares.  The  official  announcement  curtly  said  that, 
owing  to  the  adverse  effects  caused  by  the  stoppage  in  the  coal- 
mining industry,  profits  for  the  year  ended  June  last  are  not 
such  as  to  justify  payment  of  an  interim  dividend  either  on 
the  ordinary  shares  or  the  5  per  cent,  preference  shares.  The 
announcement  was  particularly  unexpected  from  the  fact  of 
the  company  having  sold,  in  the  middle  of  this  present  month, 
£6:i3,()()0  4J  per  cent,  debenture  stock  at  712  and  £100.000  5  per 
cent,  debenture  stock  at  the  same  price  to  Me.'jsrs.  Lazard 
Bros.,  who  offered  it  at  73,  less  a  commi.ssion  of  i  per  cent,  to 
brokers,  &c.  We  believe  that  the  buyers  of  the  stock 
succeeded  in  disjxising  of  most,  if  not  the  whole,  of  the  block, 
and  that  the  last  was  taken  only  a  day  or  so  before  the  com- 
pany announced  the  passing  of  the  interim  dividend  just  men- 
tioned. Had  this  information  been  available  a  fortnight  before 
the  debenture  stock  was  offered,  instead  of  a  fortnight  after, 
it  is  asked  whether  purchasers  would  have  been  found  so 
readily,  good  as  the  security  is.  The  price  of  the  ordinary  and 
preference  shares  has  fallen  to  12s.  6d.,  and  the  7  per  cent. 
preference  came  down  to  ISs.  The  nominal  price  of  the  two 
debenture  stocks  is  still  about  73.  Doubtless  the  directors 
have  acted  with  all  discretion  in  passing  the  share-dividends 
in  these  difficult  days,  but  it  is  not  surprising  that  the  matter 
should  have  aroused  discussion. 

There  is  no  improvement  in  the  market  for  Home  Railway 
8tf)cks.  Prices  continue  to  be  dull,  and  so  little  interest  is 
taken  in  any  of  the  various  departments  that  prices  scarcely 
alter  from  day  to  day.  When  they  do  change,  it  is  usual  for 
small  declines  to  be  registered.  Underground  Incomes  and 
Metropolitans  are  a  point  down,  and  Districts  have  given  way 
to  16J.  Ix)ndon  Electric  Railway  shares  are  lower  at;  '2i.  Nor 
is  there  any  particular  support  being  rendered  at  the  present 
time  to  the  prior-charge  stocks,  most  of  which  show  a  tendency 
to  droop. 

Electricity  supply  shares  are  firm.  County  of  London  at 
9J  are  another  \  up,  though  the  preferred  at  8  are  equally 
easier.  The  latter  now  show  a  return  of  £1  lOs.  per  cent,  on 
the  money.  Bournemouth  and  Poole  ordinary  have  risen  to  (H 
Metropolitans  gave  way  to  4,  but  Kensingtons  rose  i  to  4J,  at 
which  they  pay  the  round  10  per  cent,  on  the  money,  and 
Westminsters,  which  yield  8}  per  cent.,  retain  their  rise  at  .5i. 
St.  .James  hardened  to  Sj. 

The  mDiiufacturing  shares  are  somewhat  irregular,  though 
movements  are  narrow.  General  Electric  ordinary  went  back 
a  few  pence  to  19s.  6d.  The  6i  per  rent,  preference  share*. 
however,  are  better  at  18g.,  and  the  7i  per  cent,  preference 
stand  at  18g.  9d.       English  Electrics  receded  to  lOs.,  shares 


changing  hands  the  other  day  down  to  9s.  lOid.  Metropolitun- 
Yickers  preference  further  hardened  to  IJ.  The  ordinary  re- 
main at  16s.  British  Aluminium  are  still  flat  at  15b.  9d., 
owing  to  the  disappointment  in  connection  with  the  cut  in  the 
interim  dividend  from  4  per  cent,  to  ii  per  cent.  British 
Insulated  are  steady  on  the  dividend  of  9d.  The  A'ictoria  Falls 
and  Power  Co.  has  issued  a  report  which  received  favourable 
attention.  The  preference  have  hardened  to  17s.  3d.,  at  which 
they  may  be  reckoned  a  very  fair  speculative  investment. 
There  is  a  useful  protection  for  the  dividtMids  in  the  5  per 
cent,  paid  on  the  ordinary,  and,  although  the  gold-mining  in- 
dustry is  under  something  of  a  cloud  at  present,  it  is  reason- 
able to  assume  that  the  Transvaal  will  emerge  from  its  present 
troubles  as  successfully  as  it  has  done  from  those  of  the  past. 
The  ordinary  shares  stand  at  9s.  3d. 

Marconis  have  gone  back  to  1  11/16.  the  wireless  group 
being  heavy  and  disspirited.  Radio  ordinary,  however,  rose 
t«  lis.  6d..  although  the  full  rise  was  not  held.  The  preferred 
are  more  sluggish  at  9s.  6d.  In  the  cable  group,  West  India 
and  Panama  shares  dropped  to  5s.,  being  a  fall  of  Is.  3d.  One 
seller  accepted  4s.  6d.  Globe  preference  are  i  down  at  9i, 
Chili  Telephones  equally  lower  at  6J.  but  the  Eastern  group 
is  marking  time.  Siemens  at  IJ  have  lost  l/3'2.  Telegraph 
Constructions  at  '21|  hold  their  gain  of  last  week. 

ilexican  I^ight  &  Power  bonds  are  better,  although  those  of 
the  Tramways  C-o.  have  not  moved.  The  foreign  li.st  is  quiet 
as  a  whole.  Canadian  General  Electric  at  llli  and  the  pre- 
ferred at  106J  are  both  a  couple  of  points  higher.  The  arma- 
ment group  is  dull  because  of  the  misunderstanding,  as  to 
wages,  which  has  arisen  between  the  Board  of  Trade  Mines 
Department  and  South  Wales  coalowners.  Rubber  shares  con- 
trive to  give  a  better  account  of  themselves  than  they  have 
done  lately,  but  there  is  not  much  activity  in  the  share  market. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 

Home  Electricity  Companies. 


1919.    1920. 


Price 
Sept  27, 
1921.     J 


Brompton  Ordinary.. 

Charing  OrosB  Ordinary    ....  7  8  4i 

do,       do.       do.       iiPrei...  4  J  4^  3J 

Chelsea 4  6  3i\d 

City  of  London         13  14  llxd 

do.       do.    6per  cent.  Prel...  fi  6  17.6 

County  of  London    ...          . .  8  S  9| 

do.        do.    6  per  cent.  Pref...  6  6  8 

Kensington  Ordinary         ..     ,  ..  7  9  4 J 

London  Eleotrio       2k  2\  1 

do.        do.    6  per  cent.  Fret, , ,  6  6  2J 

Metropolitan 6  7  4 

do,         4i  per  dent,  Pief,      ..  i\  U  i\i 

Bt.  James' and  Pall  Mall  . .        ..12  12  {\i 

South  London           6  7  2t| 

South  Metropolitan  Pref 7  7  15/9 

Westminster  Ordinary      ..        ,,  10  10  f>^ 

Telegraph.s  and  Telephones. 

Anglo- Am,  Tel.  Prel.         ....  6  6  87 

do.            Def li  li  17i 

Chile  Telephone       6  6                6{ 

Cuba  Sub.  Ord 7  7                 7} 

Eastern  Extension in  10  16| 

Eastern  Tel.  Ord in  in  lh3J 

Globe  Tel.  and  T.  Ord in  in  16i 

do.       do.        Prel 6  6  9l 

Great  Northern  Tel 22  24  !4| 

Indo-European         10  in  30 

Marconi           25  l.'i  lj{ 

Oriental  Telephone  Ord 12  12  2,^ 

United  R.  Plate  Tel «  8  6i 

West  India  and  Panama  ..        ..  Nil  Nil  5/. 

Western  Telegraph 10  10  16i 

Home    Rails. 

Central  London  Ord,  Assented  ..4         4  48) 

Metropolitan U       li  23 

do.           Dietriol                 ..  Nil  Nil  16^ 

Unde*'''"oiindElfotric  Ordinary ..  Nil  Nil  3 

do.               do.        "A"       ..  Nil  Nil  6/- 

do.             do,      Income   ..  4    •    2  75) 

Foreign  Trams,  &c. 

Anglo- Arg,  Trams,  First  Prel,    ..  S)  12)  2j 

^o.  do.      2nd  Prel.       ..Nil  6)  21 

do,           do.      B%Deb.        ..  T,  6  68) 

Brazil  Tractions       Nil  Nil  99 

British  Columbia  Eleo.  RIy.  Pfoe.  6  5  60 

do.              do.        Preferred  6  93/-  64J 

do.              do.        Deferred  8  124/-  65 

do.              do.       Deb.       ..  4}       4i  68J 

Mexico  Trwne  6 per  oent.  Bonds..  Nil  Nil  59 

do.           6  per  cent. Bonds..  Nil  Nil  26 

Mexican  Light  Common    . .        . .  Nil  Nil            9 

do.            Prel Nil  Nil  10 

do.            Ist  Bonds..        ..  NU       6  61) 

MANCFACTrRINa    COMPANIES. 

Baboook  A  Wilcox 16  IB                2,^. 

British  Aluminium  Otd 10  10               15/9 

British  Insulated  Ord 16  16  I,-;, 

CaUenders 16  16                1/, 

6)  Prel 6)  6)  18/9 

CromptonOrd 10  10  14;6 

Bdlson-Bwaii 10  —                 7/6 

do       do.    6  per  cent.  Deb,    , .  6         6               68 

Electric  Construction       ..        ..  10  10  18/9 

English  Electric 8  8  10/- 

Do.            Prel 6  6  14/- 

Qeu.  Eleo,  Prel 6)       6)  18/- 

do,        Ord 10  10  19/6 

Hf-nlcy             16  16  U'j 

do,    4)  Prel 4)       it,  3i 

Indla-Bnbber           10  -  \si 

Met.  VIokprR  Prel 8          S  1} 

R)piMCU"  Ord.             10  10  1) 

Tclfgrniih  C"n 20  20  21) 

•  Dividends  paid  fre*  of  Income  Tax. 


— 

6  172 

"*  f 

8  15  4 

7  10  0 

-f  t 

10  0  0 

7  10  0 

_ 

10  9  0 

-  i 

8  15  0 

7  13  2 

+  i 

9  1  4 

10  13  2 

— 

8  17  10 

— 

8  10  a 

_ 
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B  14  a 
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6  14  8 
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9  14  0 

■ — 

8  6  8 
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THE     BRITISH     ASSOCIATION.— IV. 


Tbe  NegatroB  :  A  New  Negative  Resistance  Device  for  use 
in  Wireless  Telegraphy. 

By  John  Scott-Tagg.^rt.  {Abstract.) 
Section  0. — Engineering. 
Tub  idea  of  a  negative  resistance  is  by  no  means  a  recent  one. 
Duddell  first  distinctly  intimated  how  the  arc  produced  oscil- 
lations, and  it  is  to  Duddell's  important  appreciation  of  the 
value  of  negative  resistance  effects  that  we  owe  many  of  our 
modern  achievements  in  radio  communication. 

Negative  resistance  might  \te  defined  as  the  exact  oppo.sit« 
of  ordinary  or  positive  resistance.  A  feature  of  an  ordinary 
resistance  is  that  if  the  volta^'e  across  it  increases,  the  current 
through  it  increases.  This  .seems  quit*  what  would  be  ex- 
pected, but  there  are  a  few  devices  which  obey  an  exactly 
oppo.site  law.  As  the  electromotive  force  acrof3s  them  increases, 
the  current  through  them  decreases  and  conversely.  .A 
negative  re.si.stance  in  series  with  a  poisitive  resistance  circuit 
will  partially,  or  completely,  neutralise  the  ordinary  resist- 
ance of  the  circuit.    This  property  enables  signals  of  all  kinds 


Pig.  1.— The  Negatron. 


to  be  greatly  amplified.  For  example,  by  tbe  use  of  a  negative 
resistance  device,  it  is  possible  to  cut  down  the  resistance  of 
long  stretches  of  t^-legraph  cable  and  save  costs  in  this  way. 
Wireless  signals  have  also  been  amplified  a  thousand  times 
by  the  use  of  a  single  negative  resistance  valve.  The  chief 
use  of  a  negative  resistance  valve,  however,  is  in  the  produc- 
tion of  continuous  o.scillations  for  use  in  wireless  transmission 
or  reception  by  the  beat  method.  Cscillations  once  .set  up 
in  an  oscillatory  circuit  will  normally  die  out  because  of   the 


^^  B 


Fig.  '2.— DiAiiHAM    ok  Connixthins  ov   Nkgatuo.v. 


resistance  of  the  circuit  which  di-ssipates  the  energy.  If,  how- 
ever, we  can  reduce  the  resi.stance  of  the  oscillatory  circuit 
to  zero  we  enable  the  oscillations,  once  started,   to  persist. 

The  negatron  valve  was  produced  in  September,  1919,  and 
tbe  author's   patent   for  it   (No.   166,'2C0)   has  recently  been 


accepted.  The  principle  on  which  it  works  is  briefly  as  fol- 
lows :  A  thermionic  valve  is  arranged  having  two  tiat  anodei 
one  on  each  side  of  a  filament.  Each  anode  is  connected 
through  an  anode  battery  to  the  filament  so  that  the  electrons 
emitted  by  the  filament,  when  it  is  heated  to  incaudcscenee. 
are  distributed  fanly  equally  between  the  two  anodes.  A 
control  electrode,  which  may  l)e  a  Hat  grid,  is  also  arranged 
within  the  valve  between  the  filament  and  one  of  the  anodes. 
This  latter  anode  will  be  called  the  "  diversion  anode,"  while 
the  first  one  will  be  called  the  "  main  anode."  If  we  suitably 
arrange  the  relationship  between  the  electron  emission  and  the 
anode  voltages,  we  may  make  the  total  of  the  anode  currents 
approximately  equal  to  the  electron  emission ;  in  other  words, 
a  saturation  effect  is  obtained.  Under  these  conditions,  if  we 
make  the  grid  more  positive  with  respect  to  the  filament  we 
shall  divert  electrons  from  the  main  anode  to  the  diversion 
anode,  with  a  consequent  reduction  of  the  current  flowing 
in  the  main  anode  circuit.  In  the  negatron,  as  preferably 
used,  the  main  anode  is  connected  to  the  grid  .so  that  when 
the  main  anode  voltage  is  increased  the  grid  potential  is  in- 
creased, electrons  are  diverted  from  the  main  anode,  and  the 
main  anode  current  decreases.  Hence  the  negative  resistance 
effect.  Fig.  1  illustrates  the  negatron  valve  itself.  The  anode 
on  the  left  is  the  main  anode  (usually  small),  while  the  anode 
on  the  right  is  the  diversion  anode.  Between  the  filament 
and  the  diversion  anode  is  a  flat  openwork  grid.  A  tubular 
valve  with  four-pin  cap  is  preferred,  the  connection  to  the 
main  anode  being  taken  to  the  metal  portion  of  the  valve 
cap.  A  metal  spring  on  the  holder  presses  against  and  makes 
electrical  contact  with  this  metal  portion.  The  action  of  the 
negatron  will  be  best  understood  if  reference  is  made  to  fig.  2, 
which  shows  a  negatron  connected  up  in  one  way  so  as  to 
possess  negative  resistance  characteristics.  Between  the  anode 
A,  and  the  filament  F  is  a  battery  H,  and  two  terminals 
I,  N.  Between  these  terminals  a  milli-ammet«r  may,  for  the 
time  being,  be  connected.  The  anode  is  connected  through 
a  battery  13  to  the  grid  G.  This  battery  is  merely  connected 
in  this  position  to  keep  the  grid  at  a  suitable  potential  which 
is  preferably  slightly  negative.  If  G  were  connected  directly 
to  A,,  G  would  have  a  high  positive  potential  with  respect 
to  F.  Between  F  and  the  diversion  anode  A,  is  a  second 
battery  H,.  Both  H,  and  H,  are  usually  of  about  60  volts, 
but  their  values  are  not  very  important  provided  that  the 
current  supplied  to  the  filament  F  may  be  adjusted  to  produce 
the  saturation  effect.  If  we  increase  the  voltage  of  H,,  we 
should  normally  expect  the  current  to  A,  to  increase,  but  as 
the  potential  of  A,  increases  so  does  that  of  the  grid  G.  Since 
G  becomes  more  positive,  the  current  to  .\,_  will  increase,  and 
this  increase  could  be  measured  by  connecting  a  second  milli- 
ammeter  in  the  A,  anode  circuit.  This  method  of  varying 
(by  altering  the  space  charge)  the  current  to  .\,  is.  of  course, 
well  known,  as  it  has  been  used  in  ordinary  valves  since  Lee 
de  Forest  first  introduced  the  grid.  The  important  fact  to 
notice,  however,  is  that,  if  the  current  to  Aj  increases,  the 
electrons  which  go  to  A.  must  come  from  those  which  would 
have  gone  to  the  anode  A,.  There  is.  therefore,  a  diversion 
of  electrons.  If  the  A,  anode  current  increases,  the  A,  anode 
current  must  decrea.se,  and  conversely.  Similarly  a  decrease 
of  the  A,  anode  current  would  always  be  accompanied  by 
an  increase  of  the  A^  anode  current,  and  conversely.  This 
effect  is  conditional  on  the  existence  of  saturation  in  the  valve. 
Since  by  increasing  the  potential  of  the  main  anode  .^i  we 
have  diverted  electron  current  to  the  anode  .\..  the  main 
anode  current  decreases.  Tliere  are  now  two  effects  which 
govern  the  .\,  anode  current.  The  increase  in  the  A,  anode 
potential  tends  to  increase  the  .\,  anode  current;  the  diversion 
effect,  however,  tends  to  decrease  the  .\|  anode  current.  The 
diversion  effect  greatly  outweighs  the  other,  and  the  result 
is  a  decrease  in  the  main  anode  current  consequent  on  an 
increase  of  the  main  anode  potential ;  thp  converse  also 
applies.  A  decrease  of  the  main  anode  potential  makes  the 
grid  G  more  negative  and  decreases  the  current  to  .\,.  The 
.4,  anode  current  consequently  increases.  In  this  way.  the 
negatron  acts  as  a  negative  resistance.  The  negatron,  as 
described,  works  only  when  the  saturation  effect  is  obtained. 
For  this  reason,  a  filament  current  rheostat  is  desirable,  and 
the  current  through  the  filament  is  adjusted  until  the  negative 
resistance  effect  is  obtained.  Tf  the  filament  be  too  bright, 
there  will  be  no  "  robbing  "  action.  There  will  always  be  \ 
plentiful  supply  of  electrons  around  the  filament  and  an  in- 
crease of  grid  potential  would  increase  the  .\.  anode  current 
and  the  additional  electrons  would  come  from  the  source  round 
the  filament  and  not  from  amongst  those  which  would  have 
gone  to  the  main  anode  .\,.  The  .\,  anode  current  would, 
therefore,  be  unaffected  and  no  negative  resistance  effect  \\ould 
be  obtained.  Tlie  above  explanation  is  borne  out  by  charac- 
teristic curves  obtained  with  the  negatron.  three  of  which 
curves  are  included  in  the  paper. 

The  main  use  of  the  negatron  is  as  a  generator  of  continuous 
oscillations  for  tbe  transmission  or  reception  of  continuous 
waves.  It  may  be  used  for  receiving  spark  signals  by  re- 
ducing the  effect  of  positive  resistance.  .\s  a  local  oscillator 
it  is  exceedingly  convenient  as  it  will  oscillate  on  all  ranges 
from  600  m.  to  '20,0(10  m.  (the  u.sual  commercial  range)  without 
any  complicated   switching  arrangements. 
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The   Biotron  :  A   New  Device  Having  Negative^resistance 
Characteristics. 

Bv  J.  Scott-Taocakt. 
Section  0. — Engineering. 
Another  addition  to  the  formerly  very  srnall  list  of  devices 
having  negativ<^-res!stance  chnractcristics  is  shown  in  the 
accompanying  diagram.  The  arrangement  employs  two  three- 
electrode  valves,  one  acting  as  a  condm^tor  of  current  and  the 
other  as  a  phaso-rever.'^er.  The  valve  A  (fig.  3)  is  the  con- 
ductor of  current  from  the  batterj,-  li,.  ]>et  us  imagine  an 
ammeter  included  acros-s  the  terminals  I.  N.  If  the  e.m.f. 
of  H,  were  increased  we  .should  expect  the  anode  current  to 
be  increased.  The  opjjosite  effect  is  obtained,  however,  by 
arranging  that  the  increase  in  the  anode  voltage  of  P,  increases 
the  potential  of  the  grid  (!j  of  the  valve  B.  The  normal 
potential  of  Q,  i.s  kept  near  zero  by  a  battery  B,.  In  the 
anode  circuit  of  B  is  an  anode  battery  H_.  and  a  lesistance  R. 
When  Gj  becomes  positive,  the  anode  current  through  E  in- 
creases, making  the  grid  U,  of  the  valve  A  more  negative. 
The  battery  B,  keeps  the  grid  (5,  at  a  suitable  normal  potential 
near  zero.  By  increasing  H,  we  therefore  have  two  effects; 
One  is  a  tendency  to  produce  an  increase  of  anode  current  by 
increasing  the  anode   potential ;  the   other   is  a   tendency    to 


Fifi.  .3. — The  "  Biotron  "  NEO.^T^vF.-RESISTAN^F.  Df.vick. 

decrease  the  anode  current  by  making  the  grid  more  negative. 
This  latter  effect  greatly  outweighs  the  former,  so  that  the 
anode  current  decreases  and  a  negative-resistance  charac- 
teristic is  obtained.  If  the  voltage  of  H,  be  decreased  the 
converse  effect  takes  place,  i'he  circuit,  the  resistance  of 
which  is  to  be  decreased,  is  normally  connected  across  i.  N. 
This  static  negative-resistance  device  can  produce  a  very  steep 
negative  characteristic.  The  curve,  moreover,  is  straight. 
This  particular  negative  resistance  bears,  at  hrst  glance,  u  cer- 
tain resemblance  t-o  other  resistance  coupled  arrangements,  but 
as  far  as  operation  is  concerned  this  is  not  the  case.  The 
arrangement  shown  in  the  diagram  is  perfectly  stable.  There 
IS  no  building-up  or  retro-active  action,  as  in  the  devices 
using  two  anode  resistances.  In  the  diagram  the  negative- 
resistance  current  does  not  itself  produce  any  further  change 
in  any  of  the  grid  potentials.  This  is  not  the  case  with  the 
arrangements  the  author  is  thinking  of  wherein  the  negative- 
resistance  current  passes  through  a  re.sistauce  and  produces 
a  building-up  action.  The  arrangement  is  described  more 
fully  in  the  author's  British  patent  15'2,t)93   (July  -lath.  1919). 


The  Linking'up  of  the  Small  Water  Powers  in  Scotland. 

By  Pkof.  F.  G.  Baha-.  (Abstract.) 
Section  G. — Engineering. 
The  theoretical  water  power  of  Scotland  runs  into  many 
millions  of  h.p.  But  lor  the  most  part  the  rivers  have  too 
gradual  a  fall,  and  the  streams  of  the  steeper  ground  too  little 
water,  to  permit  of  any  great  concentration  of  water  power  at 
any  one  place.  .\  scheme  is  propu.sed  to  utilise  the  small  rapid 
streams  and  waterfalls  of  the  high  uplands,  and  the  rivers  of 
the  long  gently-sloping  valleys,  by  numerous  small  hydro- 
electric station.s,  so  that  the  rainfall  will  pass  through  a  suc- 
cession of  turbines  in  its  passage  from  the  gathering  ground 
to  the  sea,  and  yield  up  a  fair  proportion  of  its  total  energy. 
For  this  purpose,  the  stations  must  be  small,  generally  from 
50  h.p.  to  3U0  h.p.,  in  order  to  avoid  the  costly  engineering 
work  of  large  dams  and  long  lades  and  pipe  lines;  they  must 
operate  automatically  to  reduce  cost  of  superintendence,  and 
they  must  be  simple  and  robust.  Each  turbine  will  driva 
an  induction  generator,  which  is  a  three-phase  squirrel-cage 
motor,  driven  at  a  speed  sUghtly  above  that  at  which  it  runs 
as  a  motor.  Without  any  control  or  adjustment  this  machine 
will  supply  electricity  to  the  mains  in  proportion  to  the' 
water  power  available.  The  starting  up  is  simple,  and  may 
be  controlled  from  a  distant  central  point,  and  once  started 
no  further  care  is  needed.  The  general  arrangement  consists 
of  a  set  of  electric  mains  running  out  from  a  large  town  with 
a  steam-driven  central  supply  station,  following  the  course 
of  the  river  and  branching  at  its  tributaries,  until  the  dis- 
tance and  the  smallness  of  the  streams  render  further  ex- 
ten.sion  uneconomical.  At  all  suitable  ))oints  these  small  sta- 
tions will  be  erected,  merely  huts  with  turbines  and  dynamos. 
The  steeper  parts  will  have  short  pipes  to  the  turbines,  but 
in  the  valleys,  a  succession  of  small  dams  will  be  built,  and 
the  turbine  house  will  be  a  part  of  the  dam.  running  with 
the  head  of  water  of  the  dam,  unless  the  ground  favours  the 


construction  of  a  lade  in  addition.  These  dams  will  also 
serve  to  store  water  in  times  of  drought,  by  the  shutting 
down  of  the  turbines  from  the  main  station  during  the  hours 
of  light  load.  As  fluctuations  of  head  make  no  difference  to 
the  dynamo  beyond  changing  the  amount  of  power  it  is  able 
to  deliver,  considerable  u.se  can  be  made  of  these  dams  with- 
out any  supervision.  Superintendence  may  be  reduced  to 
periodic  visits  round  the  area  to  see  that  all  is  well,  and  to 
clear  the  strainers  of  the  intake  water.  Wear  and  tear  of 
turbine  and  dynamo  are  extremely  small,  as  neither  has  anv 
rubbing  surfaces  except  the  bearings  of  the  main  shaft.  The 
central  station  will  require  some  special  provision,  for  it 
will  supply  the  magnetising  current  for  all  the  buiall  dynamos. 
But  even  this  may  be  provided  by  water-driven  alternators 
set  at  some  more  central  point.  These  would  require  an 
attendant,  who  would  also  be  suitably  placed  for  the  control 
of  the  upland  stations.  In  all  waterpower  schemes,  the  chief 
difliculty  is  the  irregularity  of  the  water,  and  usually  thia 
can  only  be  avoided  by  making  a  huge  reservoir,  or  by  using 
only  a  fraction  of  the  average  power.  By  linking  up  with 
a  large  system,  -times  of  drought  will  make  calls  on  the 
steam  engines,  but  through  the  heavy  winter  load  the  water 
power  will  be  at  its  best.  Any  other  possible  sources,  such 
as  the  tidal  force  in  estuaries,  may  be  linked  up  as  well,  and 
the  various  fluctuations  of  these,  and  the  changes  of  the  load, 
will  tend  to  average  out  to  some  extent,  the  balance  being 
taken  by  the  central  station.  The  electric  mains  will  not 
only  form  collectors  of  power,  but  they  will  be  equally  valu- 
able as  distributors.  All  the  farms,  villages  and  small  towns 
in  the  area  will  Unk  on  to  the  system,  and  much  of  thw 
power  may  be  used  before  the  town  is  reached,  while  the 
central  station  ensures  regularity  of  supply.  Tlie  district 
will  be  opened  up,  and  many  facilities  for  industry  will  be 
afforded. 

The  scheme  may  be  developed  gradually,  for  even  a  few 
stations  in  an  area  will  be  helpful,  ancl  successive  additions 
will  not  disturb  those  in  existence.  Hence,  while  the  com- 
plete plan  will  be  of  great  magnitude,  the  financial  commit- 
ment at  the  beginning  will  be  small  until  success  is  assured. 

The  author  is  indebted  to  Mr.  D.  S.  Muuro,  of  Edinburgh, 
for  the  idea  of  collecting  the  water  power  of  scattered  streams 
and  long  rivers  by  small  units  of  power,  and  to  Dr.  Stein- 
metz,  of  America,  for  the  use  of  the  induction  generator  aa 
a  feeder  to  a  supply  system.* 


ri.) 


Large  Electric  Units. 

By  S.  Parker  Smith,  D.Sc.  [Abnir 
Section  G. — Engineering. 
The  development  of  electric  generators  has  been  largely 
influenced  by  the  development  of  prime  movers,  and  vrans- 
mission  problems  have  given  a  great  impetus  to  the  growth 
ol  a.c.  machines.  Steam  turbines  have  been  developed  until 
they  now  can  meet  practically  all  demands;  units  of  from 
■i-i.tlOU  to  3o,U00  k\V  are  found  most  suitable  tor  all-round 
economical  w'orking.  The  Ljungstrom  turbine,  by  epUtting 
the  electric  unit  into  two,  has  made  large  outputs  possible 
with  small  generators.  Internal-combustion  engines  have 
also  developed,  and  on  the  Continent  most  iron  and  bteel 
works  feed  their  exhaust  gases  to  engines.  Valve  gears  have 
been  improved,  and  greater  reliability  is  a  feature  of  the  latest 
types  of  engines.  Ihe  progress  in  design  of  water  turbines 
has  been  even  more  marked  o\ving  to  the  development  of 
water  power  as  an  alternative  to  dear  coal.  The  greatest 
difficulty  in  the  construction  of  alternators  for  this  work  is 
the  need  for  safeguarding  them  against  over-speeds,  which 
vary  from  80  to  over  100  per  cent.,  according  to  the  type  of 
turbine,  &c.  The  construction  of  alternator  rotors  has  im- 
proved as  larger  outputs  have  been  required.  Outputs  of 
'20,000  kVA  are  now  possible  from  50-cycle  machines  running 
at  3,000  r.p.m.  This  entails  a  peripheral  speed  of  sometimes 
more  than  '25,000  ft.  per  minute.  Despite  the  difficulties 
attending  the  production  of  '20/25-ton  forgings,  solid  rotors  are 
generally  preferred  to  the  built-up  types.  The  efficient  venti- 
lation of  large  machines  is  a  serious  problem.  Water-cooled 
rotors  are  built,  but  there  is  a  marked  tendency  to  rely  ex- 
clusively on  surface  cooling,  safety  being  ensured  by  non- 
combustible  insulation.  For  large  four-pole  rotors  in  which 
ventilation  is  difficult,  and  which  weigh  from  35  to  45  tons, 
some  form  of  built-up  construction  appears  essential.  In 
stators  ventilation  problems  are  accentuated  by  the  greater 
losses.  Simple  radial  or  axial  ventilation  is  not  suflicient; 
the  two  must  be  combined.  Manufacturers'  difficulties  are 
often  enhanced  by  their  having  to  construct  stators  on  site. 
Water  cooling  is  being  attempted  for  stators.  In  the 
Schneider  water-cooled  stator  the  water  is  first  passed  through 
the  refrigerator  used  for  cooling  the  circulating  air.  After 
absorbing  heat  from  the  air  and  from  the  machine,  the  water 
is  used  to  heat  the  feed  water.  The  design  of  end  windings 
has  been  improved  considerably,  and  turbo-alternators  can 
be  built  to  stand  sudden  short-circuit  conditions,  although, 
in  low-frequency  systems  an  external  reactance  coil  is  some- 
times desirable  as  an  additional  safeguard.  Automatic  volt- 
age regulation  is  now  generally  effected  by  adjustment  of  the 
exciting  current.  The  principle  difficulty  in  water-whe.*-:! 
alternator    design    arises    from    the    runaway    speed.      Most 

•  See  E1.ECTRICAL  Review,  September  19th.  1919,  p.  383.— 
Eds. 
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modern  types  are  entirely  enclosed  to  reduce  windage  loss  and 
noise,  and  to  protect  the  machine  against  leaks.  A  large 
flywheel  effect  is  necessary,  and  it  is  preicral)lo  to  eniboay 
this  in  the  rotor  rather  than  have  a  separate  flywheel.  IjOW- 
speed  alternators  have  again  become  of  importance  (after 
their  partial  supersession  by  turbine  sets)  owing  to  the 
development  of  internal-combustion  engines  and  the  adoption 
of  reduction  gearing. 

The  direct-current  turbo-generator  may  be  regarded  aa 
dead;  the  extension  of  the  life  of  the  direct-driven  d.c.  gene- 
rator is  due  to  the  improvement  of  internal-combustion 
engines.  I'or  large  powers  the  combination  of  turbo-alterna- 
tors with  rotary  converters  is  probably  cheaper,  but  for 
smaller  powers  the  geared  low-speed  generator  appears  to 
many  to  be  the  ideal  arrangement.  Gearing  has  now  been 
brought  to  a  high  pitch  of  etticiency  and  reliability,  and  per- 
mits the  turbine  to  be  run  at  a  speed  consistent  with  low 
steam  consumption,  and  of  a  generator  which  is  economical 
both  in  cost  and  working.  It  remains  to  be  seen  what  influ- 
ence mercury-vapour  rectifiers  will  have  upon  the  production 
of  d.c.  energy. 

The  difficulties  connected  with  the  design  of  rotary  con- 
verters for  50  and  (30  cycU's  have  been  largely  overcome,  but 
with  pre.sent  limits  it  is  difficult  to  build  a  rotary  converter 
for  more  than  1,000  V.  This  matter  is  important  where  it 
IS  desired  to  obtain  1,500  \'  at  50  cycles.  In  this  case  it  may 
become  necessary  to  use  either  motor-generators,  two  rotary 
converters  in  series,  motor-converters,  or  mercury-vapour 
rectifiers;  but  mention  should  be  made  of  the  fact  that  the 
Oerlik'on  Co.  recently  built  u  successful  rotary  for  1,500  V  at 
50  cycles.  The  motor-generator  is  useful,  as  pressures  up  to 
11.0(X)  V  can, be  supplied  direct  to  the  .stator  winding  of  the 
induction  machine,  making  a  transformer  unnecessary.  Mer- 
cury-vapour rectifiers  are  now  on  the  market  in  three  sizes, 
viz.  :  300,  600,  and  1,000  A  at  pressures  up  to  1,500  V.  Owing 
to  the  short  time  that  this  apparatus  has  been  in  use.  it 
18  too  early  to  make  a  proper  comparison  with  other  convert- 
ing apparatus.  It  appears  to  be,  however,  a  very  useful 
alternative  method  of  converting  a.c.  to  d.c. 

The  author  illustrated  his  remarks  w-ith  a  large  number  of 
lantern  slides,  and  expressed  his  indebtedness  to  a  number  of 
leading  manufacturers  of  electrical   machinery. 


Self°supporting  Industries:  an  Inquiry  into  the  Principle  of 

Regulating  Wages  and  Provision  against  Unemployment  in 

Accordance  with  Industrial  Capacity. 

Bv  Mrs.  B.  WuOtton.  {Abstract.} 
Section  F. — Economic  Science. 
Satisfactory  regulation  of  wages  according  to  what  industry 
will  bear  is  impeded  by  the  ab.sence  of  any  consistent  defini- 
tion of  an  industry,  inequalities  in  the  strength  of  different 
industries,  in  respect  of  value  of  output  per  head,  stability,  &c. 
Since  weak  industries  can  only  bear  comparatively  low- 
wages,  an  ethical  as  well  as  a  commercial  element  must  bt 
introduced  into  wage  aeterminations.  The  effort  to  Dear  high 
wages  may,  however,  cause  unemployment.  Industries  that 
are  self-supporting  in  respect  of  wages  ought,  therefore,  to 
assume  some  responsibility  for  the  unemployment  which  their 
wage  pohcy  may  create.  The  possibility  of  this  is  illustrated 
by  drafts  of  special  schemes  under  the  Unemployment  In.sur- 
ance  Act,  and  proposals  of  the  National  Transport  Workers' 
Federation  and  of  the  Building  Industry. 


The   Principles  by  which  Wages  are   Determined. 

Presidential  Address  by  Mr.  W.  L.  Hichens.  {Abitract.) 
Section  F. — Economic  Science. 
Many  industrial  troubles  to-day  arise  from  the  fact  that  people 
are  so  intent  un  the  rights  of  labour  or  of  capital  that  they 
overlook  the  fact  that  each  is  necessary  to  the  other.  It  is 
clearly  important,  therefore,  that  both  capital  and  labour 
should  understand,  and,  what  is  more,  sympathise  with,  each 
other's  point  of  view. 

The  wage  problem  is  in  essentials  simple  to  grasp;  it  is 
the  problem  of  the  division  of  the  proceeds  of  industry  be- 
tween labour  and  capital.  How  are  we  to  ensure  that  neither 
the  capitalist  nor  the  worker  gets  too  large  a  share  of  the 
proceeds  of  industry'?  How  are  we  to  provide  that  one  class 
of  labour  dtes  not  get  too  nuu-h  in  relation  to  another'.'  How- 
are  we  to  secure  that  the  consumer  is  not  roboed  by  the 
exaction  of  too  heavy   a  toll   for  services  rendered'.' 

In  some  Australian  .\cts  reasonable  wages  are  ilefined  as 
"  the  average  prices  of  payment  paid  by  reputable  employers 
to  employes  of  average  capacity."  But  there  are  industries 
in  which  a  standard  wage  is  paid  by  all  employers  so  that 
in  the  event  of  a  dispute  there  are  either  no  reputable  or 
else  no  disreputable  employers.  In  the  second  place,  even 
if  there  are  certain  employers  in  an  industry  who  pay  higher 
wages  than  others,  it  does  not  follow  either  that  the  employers 
who  pay  less  are  not  reputable  or  that  the  higher-paid  employes 
are  of  average  capacity.  Everyone,  even  the  disreputable  em- 
ployer. .w-iU  agree  that  wages  must  be  fair  and  reasonable,  but 
with  this  meaningless  propnsition  our  unanimity  comes  to  an 
abrupt  end.  for  we  find  the  most  divergent  view-s  as  to  what 
constitutes  fairness  or  reasnnalileness.  One  school  holds  that 
a  fair  wage  is  determined  by  the  law  of  supply  and  demand. 

But,  important  though  the  part  played  by  the  law  of  supply 


and  demand,  there  is  another  equally  iinportaut  principU 
which  governs  wages — namely,  that  all  men  must  be  paid  • 
living  wage.  The  former  is  easy  to  understand  and  worki 
automatically,  though  not  always  satisfactorily.  It  is  impor- 
tant to  remember,  however,  that  if  the  law  of  supply  and 
demand  works  badly  the  fault  lies  not  with  political  economy 
but  with  ourselves.  The  fact  that  wages  postulate  a  willing 
buyer  and  a  willing  seller  of  labour  does  not  justify  the  em- 
ployer in  driving  the  hardest  bargain  he  can. 

Mr.  J.  R.  dynes  defines  the  living  wage  as  one  which  should 
ensure  to  the  human  being  a  condition  of  life  "equal  to  the 
expectations  and  tastes  of  a  civilised  population  of  this  age." 
This  is  an  ideal  which  should  be  readily  accepted.  But  it  is 
an  ideal,  and  therefore  it  may  not  be  capable  of  realisation  in 
all  times  and  in  all  places.  If  the  principle  is  accepted,  the 
question  arises  :  What  do  we  mean  by  "  worker  '.'  A  single 
man,  a  childless  married  man,  or  a  man  with  a  family'i*  Misa 
E.  F.  Rathbone  advocates  that  wives  and  children  should  be 
provided  for  from  a  fund  contributed  equally  by  single  and 
married  men.  The  .speaker  was  afraid  that  this  "would  even- 
tually lead  to  administration  by  the  State.  Tlie  third  principle 
was  that  wages  should  be  proportional  to  the  services  ren- 
dered—a good  worker  should  be  paid  higher  wages  than  a 
bad  one.  The  best  way  of  securing  this  was  by  a  piecework 
or  bonus  system,  but  the  leading  trade  unions  were  against 
this.  The  principle  of  equal  pay  for  equal  work  leads  to  the 
consideration  of  w-omen's  wages.  In  the  speaker's  opinion, 
the  entry  of  women  into  industry  has  led  to  a  reclassification 
of  work,  and  it  is  the  exception  that  they  do  the  same  work 
as  men.  For  a  number  of  reasons  it  is  inevitable  that  women's 
wages  should  be  lower.  ,\part  from  these  three  main  prin- 
ciples there  are  others,  such  as  :  The  agreeableness  or  other- 
wise of  the  trade ;  the  expense  of  learning  a  trade ;  constancy 
of  employment ;  responsibihty ;  and  the  risk  of  failure.  It 
has  al.so  been  suggested  that  the  state  of  the  industry  should 
have  some  bearing  on  wages.  Profit-sharing  may,  or  may 
not,  form  a  valuable  adjunct  to  the  wages  system,  but  no 
form  of  co-partnership  or  of  the  co-operative  movemeni  can 
ever  replace  the  wage  system,  for  the  simple  reason  that  one 
cannot  keep  body  and  soul  together  on  a  minus  quantity  of 
food;  there  must  always  be  some  guaranteed  minimum. 

Another  objection  to  profit-sharing  is  that,  if  it  is  to  suc- 
ceed, the  capital  employed  must  be  high  in  relation  to  the 
wages  paid,  otherwise  the  profits  to  be  shared  will  be  insig- 
nificant. 

Whilst  it  is  improbable  that  jirofit  sharing  will  ever  solve 
the  problem  of  the  fair  distribution  of  the  proceeds  of  industry 
Ix^tween  labour  and.  capital,  it  may  prove  of  advantage  in 
particular  cases,  and  it  is  to  be  hoped  that  experiments  will 
continue  to  be  made.  The  real  solution  of  the  problem  is 
a  moral  one.  .Arbitration  offers  no  immediate  solution  of  the 
difficulty,  for  to  bo  effective  it  must  be  voluntarily  accepted 
by  the  majority  on  both  sides,  and  the  principles  by  which 
arbirators  are  to  be  guided  must  first  be  clearly  expressed  and 
ncoepfed.  But  it  is  the  goal  at  which  civilisation  must  aim. 
and  as  a  step  in  this  direction  publi'-  inquiries  into  all  disputes 
between  labour  and  capital  should  be  encouraged  after  all 
attempts  at  mutual  agreement  have  failed. 


The  Magnetic  Storms  of  the  Present  Solar  Cycle. 

By  Rev,  A.  L.  Cortie,  S.J..  F.lNSX.r.  {Abstract.) 
Section  .-I. — Mathematical  and  Fliijsical  Science. 
There  have  been  four  outstanding  magnetic  storms  of  great 
violence  during  the  prewnt  cvcle  ;  (a)  11117.  -\ugust  9th.  10th, 
renewed  on  .August  1.3th.  14th;  {b)  1910.  August  11th.  T2th ; 
(r)  19-20,  March  2-2nd.  2;3rd;  {d)  19-21.  May  l'2th-21st.  In  the 
ca.ses  of  (n).  (c).  and  (rf)  the  magnetic  storms  were  coincident 
with  the  passage  of  very  great  sun-spots  across  the  sun's 
disk.  The  most  active  period  of  sun-spots  was  1917,  August 
6th-irith.  and  a  big  active  group,  lat.  +  Ifi  dog.,  maximum 
area  3.444  on  August  9th.  was  near  the  central  meridian  w-hen 
the  series  of  magnetic  disturbances  began.  In  19-20  there  was 
but  one  greatly  disturbed  area,  mean  latitude  —  0  deg..  which 
extended  in  longitude  36  deg.,  and  which  was  active  from 
1919.  December  27th.  to  19-20,  May  16th.  Its  maximum  area 
was  3.652  on  March  Sllrd.  when  a  series  of  synodical  magnetic 
disturbances  culminated  in  a  violent  storm.  It  was  also  near 
the  central  meridiiin,  and  in  latitude  —  5  deg.  Similarly  the 
protracted  storm  of  1921  coincided  in  its  maximum  phase  with 
the  central  meridian  pa.ssage  of  a  very  large  sun-spot  group, 
area  3.300.  on  May  14th.  These  ca.ses  support  the  view  that 
the  action  of  a  sun-spot  area,  as  the  necessary  condition  of  a 
magnetic  storm,  is  bv  the  projection  of  a  set  of  divergent 
rays  proceeding  fan -wise  from  the  area,  and  probablv  diffused 
into  a  clnud-belt.  For  some  of  the  .series  of  magnetic  storms, 
accompanying  the  passage  of  the  sun-spot  area,  occur  when 
the  .lun-spot  is  far  removed  from  the  central  meridian.  But 
with  regard  to  the  violent  magnetic  storm  cf  1919.  .August  11th. 
12th.  the  accompanying  sun-spot,  the  lartrest  group  of  the 
year,  a  triple  equatorial  group,  extending  20  deg.  in  loncitude. 
did  not  appear  on  the  sun's  E  limb  until  .-August  14th.  Tf 
it  is  supnosed  that  violent  matrnetic  storms  are  connected  with 
disturbed  sun-spot  areas  on  the  sun,  a  sunposition  which  is 
supported  br  a  front  mass  of  evidence,  this  case  is  decisive 
iigninst  a  radial  dischnrgo  of  electri(-a1  particles  from  the  .irea. 
But  it  is  not  inconsistoiit  with  the  hynothesis  of  a  wide  diffu- 
sion of  electrical  particles  by  mutual  repulsion  in  the  form 
of  a  belt  of  clouds  round  the  iun. 
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Seismological  Investigations. 

[Extract  from  Report  of  Committee.) 
Sectiou  A. — Mathematical  and  Physical  Science. 
Breaking  Submarine  Cables. — It  was  Professor  Milne's 
opinion  that  submarine  earthquakes  were  often  responsible  for 
breakages  of  cables,  which  occasionally  occur  without  assign- 
able cause.  If  so.  we  should  have  an  important  link  between 
^  scientific  study  and  the  business  world.  During  the  past 
year  opportunities  have  arisen  in  several  independent  ways  for 
testing  this  hypothesis.  In  some  cases  definite  dates  and 
places  of  cable  breakages  were  supplied,  with  inquiries 
whether  shocks  fitting  in  with  the.se  data  had  been  recorded. 
In  no  case  could  an  attirmative  answer  be  given  after  scrutiny 
of  the  records;  while  in  some  of  them  the  trace  seemed  to  be 
almost  maliciously  quiet  for  many  hours  near  the  date  and 
time  provided.  After  some  experience  of  this  kind  other  in- 
quiries were  initiated  by  the  Chairman  without  better  success. 
llie  cable  companies  concerned  do  not  wi.sh  the  details  pub- 
lished, for  business  reasons;  but  the  main  facts  are  as  stated. 
It  would  seem  that  if  submarine  shocks  of  the  kind  are  respon- 
sible, then  for  some  reason  they  do  not  affect  the  seismological 
records. 


Is  recorded  photographically  on  a  moving  151m  by  the  help  of  a 
minute  rotation  of  the  mirror.  The  rate  of  motion  of  the 
film  cannot  be  trusted  for  fine  measurement  over  an  interval 
of  one  second;  therefore  the  standard  is  taken  from  an  inter- 
rupter which  cuts  off  the  light  falling  on  the  mirror  at  intervals 
of  approximately  0.1  sec.  This  interrupter  is  a  simple  steel 
tongue,  set  in  vibration  and  not  maintained  in  any  way,  and 
carrying  a  wire  which  occults  a  slit  through  which  the  light 
passes.  The  scale  employed  can  be  varied  within  wide  limits. 
That  used  most  frequently  at  present  gives  a  motion  of  the 
him  of  about  3.3  cm.  per  second,  with  a  lateral  displacement 
of  0.13  mm.  per  milliamp..  corresponding  to  a  magnification 
of  the  movement  of  the  wire  loop  of  the  detector  by  about 
1,000.  Exhau.stive  tests  have  shown  that  the  instrument  is 
completely  reliable. 


The  Microctironograph. 

Bv  Prof.  E.  A.  S.\mpso.n,  F.R.S.  {Abstract.) 
Section  A. — Mathematical  and  Physical  Science. 
The  instrument  described  is  in  actual  use  at  the  Royal  Ub- 
servatory,  Edinburgh,  for  registering  clock  times  of  any  signal 
accurately  to  0.001  sec,  for  the  purpose  of  examining  short- 
period  changes  in  the  relative  rates  of  two  clocks,  or  the  lag 
of  a  controlled  clock,  or  of  one  part  of  a  piece  of  apparatus 
with  respect  to  another.  It  has  many  other  applications.  The 
means  employed  are  an  adaptation  of  the  o.scillograph ;  this 
instrument  can  be  so  constructed  as  to  be  completely  free 
from  noxious  or  variable  lag  of  its  own.  A  detector  is  placed 
between  the  poles  of  a  powerful  electromagnet.  This  detector 
consists  of  a  short  loop  of  fine  platinoid  wire,  under  tension, 
and  spanned  by  a  small  plane  mirror.  The  clock  signal  or  other 
signal  being  given  as  an  electric  current  of  a  few  milliamperes 


Modern  High=speed  Centrifugal  Pumps. 

By  Dr.  S.  P.  Barcuv.     (Abstract.) 
Section  G. — Engineering. 

Thk  fourteenth-century  records  of  the  Fiench  'Academy 
contain  a  reference  to  a  primitive  form  of  centrifugal  pump, 
and  it  is  probable  that  the  principle  involved  is  quite  an 
ancient  discovery.  The  foundation  of  the  modern  form  of 
turbine  pump  was  laid  in  1875,  when  Osborne  Reynolds 
invented  the  stationary  guide  vanes.  The  present-day  develop- 
ment is  due  mainly  to  the  industrial  evolution  of  the  elec- 
tric motor,  with  its  demand  for  high  angular  sijeeds.  The 
efficiency  of  the  centrifugal  pump  attains  a  high  value 
only  when  worked  at  the  full  rated  output.  The  advantages, 
however,  of  the  compactness,  simplicity,  and  low  first  cost 
of  pumps  of  this  kind  as  compared  with  displacement  pumps 
are  so  marked,  that  they  are  often  employed  for  intermittent 
work  with  which  high  efficiency  is  not  possible.  Centrifugal 
pumps  are  suitable  for  use  under  a  very  wide  range  of  condi- 
tions ;  they  are  used  for  lifting  water  against  a  head  of  only 
a  few  feet,  or  against  a  head  of  several  thousand  feet,  and 
for  small  or  large  volumes.  Centrifugal  pumps  are  constructea 
that  require  only  a  fraction  of  a  horse-power  to  drive  them, 
*ud  at  the  other  extreme  there  are  pumps  that  require  several 
thousand  horse-power. 


SOUTH    AFRICAN     TRADE    AND     INDUSTRIAL    POTENTIALITIES. 


II. M.     Senior     Trade     Commissioner     in 
Methods  of        South  .■\frica,  in  his  recent  report,  describes 
Marketing.        the   persistent   endeavour    which   is    being 
made  in  the  Union,  aided  by  the  Govern- 
ment, to  start  new  industries.     Amongst  those  in  which  great 
developments  are  or  may  be  pending  are  iron  and  steel  and 
eement  production,  and  coal  and  oil  shale  distillation.     Apart 
from  experimental  work  in  blast  furnaces,  the  iron  and  steel 
indu.stry  is  confined  to  working  up  scrap  in  electric  and  other 
furnaces.     The   work  done   has    been   highly   creditable,    but 
it  is  to  be  presumed  that  such  ventures  ,will  be  entirely  eclipsed 
when   the  new   large-.scale  blast   furnace   and   steel   converter 
plants  are  ready.     In   tin-plate  and  sheet-metal  working,  the 
tendency,  owing  to  expense  of  transport,  is  for  the  industries 
to  be  confined  to  small  factories  serving  their  own  locality. 

Under  the  influences  of  the  war,  the  iron  and  steel  industry 
has  developed  very  considerably.  Light  rails,  reinforcing  steel 
rods  and  bars,  and  lighter  sections,  are  now  being  rolled  in  the 
Transvaal;  .steel  shoes  and  dies  for  the  gold  mines  are  being 
cast  locally,  and  several  electric  furnaces  are  being  operated. 
But  enormous  developments  in  the  production  of  pig  iron  and 
steel  on  a  conunercial  .scale  from  local  ore  are  pending,  no 
less  than  three  undertakings  of  this  nature  being  in  various 
stages  of  preparation.  Success  in  these  ventures  may  create 
something  in  the  nature  of  an  industrial  revolution,  as  with 
the  raw  material  of  good  quality  and  lower  price  on  the  spot 
a  host  of  sub.sidiary  and  dependent  industries  should  spring 
up  in  their  neighbourhood. 

Greater  progress  in  many  industries  would  undoubtedly 
have  been  made  before  now,  had  it  not  been  for  the  war  and 
its  after  effects.  Before  the. country  generally  realised  what 
the  war  was  going  to  entail,  sources  of  supply  of  industrial 
machinery  and  plant  were  cut  off  and  even  raw  materials 
were  hard  to  obtain  or  prohibitive  in  price.  Electric  power 
stations  producing  up  to  maximum  load  could  not  cope  with 
demands  for  current,  and  equally  could  not  obtain  additional 
plant. 

Very    important    developments,    particu- 
Technical  larly  in   relation   to   University   education, 

Equipment  for      are  in   progress.     Capetown   is  building  a 
University  University  on  an  ample  scale.     Johannes- 

Education,         burg    has  converted    its    School   of   Mines 
and  Technology  into  a   University  College, 
and  is  hoping  for  a  charter  to  create  an  independent  Univer- 
sity.    In  both  cases  new  buildings  and  new  equipment  are 
involved,  and  excellent  opportunities  are  afforded  to  British 


manufacturers  of  being  lirst  in  the  field  with  donations  of 
apparatus,  machinery  and  other  equipment  for  laboratoi-ies, 
both  scientific  and  engineering. 

There  is  probably  no  form  of  advertisement — to  put  it  on 
its  lowest  plane — so  remunerative  as  making  sure  that  the 
rising  generation  of  chemists  and  engineers  are  taught  as 
liousehold  words  the  names  of  the  makers  of  plant  and  appa- 
ratus. Optical  instruments,  laboratory  supphes,  assay  appa- 
ratus, testing  machines  and  instruments,  engines,  machine 
tools  of  all  kinds,  all  find  a  place  in  such  educational  institu- 
tions, and  the  makers  of  such  who  are  fortunate  enough  to 
obtain  a  place  for  their  makes  in  college  laboratories  have 
an  obvious  advantage  over  their  rivals  in  all  succeeding  years. 
United    States    and    German    manufacturers    are    presentinj^  i 

certain  apparatus  free  of  charge.  i 

In  opening  his  discussion  on  methods  of 
Problems  of  selling,  Mr.  Wickham  recalls  ihat  the 
Marketing.  Department  of  Overseas  IVade  and  its  over- 
seas repre.sentatrves  are  sometimes  accused, 
quite  wrongly — he  adds — of  endeavouring  to  eliminate  the 
merchant  as  an   unnecessary   middleman. 

There  is  no  doubt,  he  says,  that  years  ago  the  British 
merchant  was  to  an  increasing  extent  acting  as  the  channel 
for  foreign  manufactures  to  reach  the  Indian  and  Dominion 
markets.  British  manufacturers  not  having  felt  in  the  past 
the  need  for  pers;onal  study  of  oversea  markets  while  their 
goods  were  being  .satisfactorily  pushed  by  merchants,  found 
the  pressure  of  competition  increasing,  and  became  alive  to 
the  necessity  for  studying  oversea  requirements  and  foreign 
competition  first  hand.  They  found  that  many  merchants 
had  become  cosmopolitan  in  their  business,  and  that  enormous 
inroads  had  been  made  into  Dominion  markets  by  American 
and  German  manufacturers  in  particular. 

American  goods,  designed  for  a  home  market  very  much 
akin  in  its  tastes  and  particularly  in  its  needs  to  those  of  the 
Dominions,  were  declared  to  be  eminently  well  suited  to 
Colonial  markets.  The  idea  that  they  were  specially  designed 
for  the  Dominions  was  fostered  and  very  generally  believed. 
Germany,  on  the  other  hand,  by  a  systematic  policy  of  copy- 
ing on  a  cheaper  scale  and  by  readiness  to  adapt  goods  to 
demand,  similarly  established  a  firm  hold. 

In  the  Trade  Commissioner's  opinion,  manufacturers,  how- 
ever, have  not  realised  generally  the  e.s.sential  facts  of  the  case. 
They  have  fallen  into  the  error,  which  may  equally  be  foiind 
in  labour  circles  and  among  farmers'  co-operative  societies, 
of  claiming  that  their  own  work  was  the  only  work.     Th« 
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manual  labourer  con.siders,  as  does  the  farmer,  that  produc- 
tion ends  when  his  work  is  finished,  and  that  all  the  brain 
work  and  clerical  work  involved  in  distribution  is  a  mere 
nothing  for  which  almost  any  pay  at  all  is  overpayment.  The 
manufacturer  is  quite  ready  to  defend  the  .salaries  of  managing 
directors  and  export  managers  as  money  well  laid  out,  but 
it  is  evident  that  to  an  enormous  luunber  of  manufacturers 
the  real  facts  are  no  more  clear  than  they  are  to  thek  manual 
workers  when  they  clamour  for  the  whole  value  of  their 
product  as  wages. 

The  fact  is  that  a  product  is  not  complete  when  boxed  at 
a  factory  door,  but  only  when  it  has  been  so  manipulated 
and  moved  as  to  be  ready  for  the  consumer.  If  the  consuming 
public  will  not  buy,  then  that  product  has  no  value  at  all. 
If  the  flavour  is  disliked,  the  de.sign  is  not  attractive,  the 
package  is  inconvenient,  then  the  result  is  exactly  the  .same 
as  if,  through  bad  salesman.ship  or  insufficient  advertising, 
the  public  had  never  been  offered  the  goods.  The  goods  in 
either  case  have  no  value,  and  production,  however  efficient, 
has  to  stop. 

The  value  of  a  product  depends  largely  on  distribution.  A 
perfectly  worthless  article,  such  as  some  patent  medicine, 
finds  a  market  through  scientific  distribution.  An  utterly 
inefficient  system  of  distribution  may  equally  ensure  the 
failure  to  sell  a  product  which  would  be  of  great  value,  j'u.st 
as  a  brilliant  invention,  may  fail  through  capital  being  re- 
luctant to  put  it  on  the  market. 

If  manufacturers  had  been  more  generally  ready  to  study 
the  work  and  methods  of  merchants  before  they  decided  to 
dispense  with  their  services,  they  would,  continues  the  report. 
havei  realised  that  nil  middle  men  are  not  pai-asites  and  that 
many  are  not  only  an  economy,  hut  essential  to  efficiency. 

As  suggested  al>ove,  very  many  manufac- 

Appointment  of  turers  adopted  the  system  of  appointing 
Agents.  travelling  representatives  or  agents  in  the 

Dominions.  Frequently  from  the  fact  that 
they  stress  the  statement  that  they  are  trading  direct  with 
their  market  it  is  evident  that  they  have  failed  to  reahse 
that  they  have  merely  substituted  one  type  of  middleman  for 
another. 

From  evidence  collected  month  by  month,  it  is  apparent 
that  very  many  manufacturers  have  no  great  appreciation  of 
the  importance  of  their  representative  and  of  his  functions. 
Agents  are  often  regarded  as  almost  mechanical  displayers  of 
samples,  walking  sample-room  counters.  No  allowance  is 
made  for,  or  importance  attached  to,  the  personality  of  the 
agent. 

Goods  do  not  sell  themselves,  though  they  may  continue 
to  sell  on  an  established  reputation  for  a  time.  Orders  do 
not  follow  automatically  from  shipping  samples  out  to  an 
agent,  any  more  than  they  would  if  the  samples  were  kept 
in  London.  If  manufacturers  would  be  more  ready  to  appre- 
ciate the  influence  of  a  good  agent  in  the  sale  of  goods,  and 
the  value  of  the  goodwill  attaching  to  his  position  in  the 
market,  they  would  possibly  modify  their  attitude  to  the 
question.  Many  manufacturers,  of  course,  have  learnt  at 
least  by  experience,  how  important  a  factor  their  representa- 
tive is  in  finding  a  market  and  keeping  it.  A  very  large 
number,  including  many  old-established,  successful  and  power- 
ful firms,  in  the  Trade  Commis-sioner's  opinion,  quite  clearly 
have  no  appreciation  of  the  fact. 

Some  firms  regard  it  as  wholly  unnecesssary  to  be  repre- 
sented. •  They  think  it  should  be  quite  sufficient  that  they 
should  offer  their  goods  through  catalogues  (frequently  badly 
got  up  and  seldom  self-explanatory)  or  mere  price  lists  to 
importers  in  South  Africa.  They  expect  all  the  Union  Govern- 
ment Depaitments  and  the  mines  to  come  and  ask  for  their 
tenders  in  London. 

Others,  again,  appear  to  think  that  any  kind  of  individual 
who  happens  to  be  going  out  to  South  .Africa,  and  to  whom 
they  wish  well,  is  fitted  to  take  their  agency.  In  the  la.st 
two  years  there  have  been  many  cases  of  men  entirely  ignor- 
ant of  South  -\frican  conditions,  and  cither  entirely  lacking 
in  knowledge  of  business  and  salesmanship,  or  at  least  dis- 
qualified in  other  ways,  entrusted  with  valuable  agencies 
for  well-established  and  old  British  firms. 

Men  have  been  sent  out  to  organise  distribution  and  appoint 
agents  having  little  knowledge  and  no  discretion — men  who, 
having  no  knowledge  of  their  own  limitations,  are  not  pre- 
pared to  learn  from  local  experts  in  the  husinoss  any  more 
than  from  the  Trade  Commissioner's  ofli.c 

Distribution   in    distant   markets  involve* 

Factors  in         two    factors    which    are    not    present,    at 

Distribution.       least    to    thr   same    extent,    in    the    home 

market.     The  much    longer   time  required 

fnr  realising   the  cash    value   of   goods   necessitates   financial 

Btrength,    and    catering    for    the    needs    of   foreign   countries 

in.volves  close  study  and  exact  knowledge  of  the  local  idiosyn- 

Ctqsie?,   customs,  climate,    prejudices  and   .so  on.     Advertising 

has  to  be  adapted  to  different  localities.     Economies  have  to 

be   studied   in    relation    to  packing,    shipping    and  exchange. 

Credit,  while  not  necessarily  involving  greater  risk,  rnust  be 

specially  studied  in  relation  to  the  trade  customs  of  different 

countries. 

All  these  matters  were  in  the  past  made  subjects  of  special 
study  by  merchants,   and,  unfortunately  for  Buch  manufac- 


turers wli.)  (J.sire  to  dispi  use  with  their  services,  the  know- 
ledgi-  ar.jiiiii'd  ha,  never  been  dealt  with  in  text-books.  Apart 
from  sin, ill  isub-.scctions  of  the  science,  there  is  no  hterature 
of  over.sea  distribution.  The  many  British  manufacturers 
who  have  succes.sfully  built  up  their  own  system  of  oversea 
distribution  have  had  to  learn  by  experience  as  merchants 
did  before  them.  They  have  learnt  that  scientific  distribution 
involves  much  study,  judgment,  and  hard  work;  that  while 
possibly  the  system  of  relying  entirely  on  merchants  for  ex- 
port markets  was  unsatisfactory,  that  while  distribution 
through  independent  middlemen  was  not  economical  or  did 
not  .secure  the  maximum  aiiKjunt  of  enthusiastic  pushing  of 
their  goods,  and  did  not  provide  an  adequate  supply  of 
information  as  to  foreign  competition  and  local  needs,  never- 
theless to  undertake  distribution  and  eliminate  the  merchant 
mvolved  more  rather  than  less  work  than  the  merchant  had 
hitherto  done. 

It  is  probable  that  from  the  point  of  view  of  the  consumer, 
the  efficient  merchant  can  always  distribute  as  cheaply  as,' 
it  not  more  cheaply  than,  the  manufacturer,  and  in  addition 
to  the  work  done  the  manufacturer  needs,  m  bis  own  interests, 
a  constant  supply  of  information  as  to  competitive  makes  and 
changes  of  local  taste.  It  is  therefore  obvious,  adds  the  Trade 
Commissioner,  that  for  effective  competition  with  the  mer- 
chant, a  manufacturer  needs  more  efficiency  and  closer  study 
of  the  economies  of  distribution  than  his  rivals 


American 
Experience. 


It  will  be  of  interest  to  compare  the  foregoing  views  ex- 
pressed by  the  British  Trade  Commissioner,  with  the  follow- 
ing advice  contained  in  a  report  by  the  United  States  Trade 
Commissioner  at  Johannesburg. 

The  latter  explains  that  it  would  not 
1)6  feasible  or  practicable  to  market 
machinery,  including  agricultural,  mining 
and  industrial,  automobiles,  typewriters, 
adding  machines  or  kindred  hues,  where  service  is  a  funda- 
mental factor  or  where  the  cost  of  maintaining  large  stocks 
of  goods  and  spare  parts  is  high,  except  through  merchant 
agents.  Certain  new  specialties  for  which  a  market  must  be 
developed,  such  as  washing  machines  and  vacuum  cleaners, 
also  come  within  this  category.  High-grade  lines  of  trade- 
marked  or  branded  goods  may  be  placed  in  the  above  classi- 
fication. With  such  lines  it  is  essential  that  the  principal 
centres,  Johannesburg,  Cape  Town  and  Durban,  should  be 
covered  by  agency  holders,  with  sub-agents  in  the  tributary 
territory,  the.se  to  be  approved  by  the  manufacturer. 

For  general  merchandise  such  as  a  policy  tends  to  restrict 
sales  and  is,  as  a  general  rule,  inadvisable.  It  is  not  advisable 
to  grant  a  sole  agency  to  a  retailer,  because  wholesalers  or 
other  retailers  will  not  buy  of  him,  nor  will  they,  as  a  rule, 
buy  of  a  competing  wholesaler.  As  a  result,  the  new  lines 
are  brought  to  the  attention  only  of  the  regular  customers 
of  that  particular  merchant. 

For  such  goods  two  methods  are  presented.  The  more 
popular  is  the  export  commission  house  with  adeijuate  branches 
or  field  representatives.  Probably  7.5  to  8.5  per  cent,  of  the 
American  goods  in  South  .\frica  have  been  introduced  in  this 
way.  Care  should  be  taken  in  the  selection  of  a  commission 
house  that  there  should  be  no  doubt  as  to  its  abihty  to  develop 
business,  that  the  firm  has  the  proper  standing  and  reputation 
among  South  African  importers,  and  that  the  house  has  an 
extensive,  established  following.' 

The  second  method  is  through  the  use  of  manufacturers' 
agents.  Of  these  there  are  perhaps  only  a  few  types  worthy 
of  serious  consideration.  One  class  consists  of  firms  or  indi- 
viduals having  substantial  sales  organisations  reaching  all 
desirable  customers  by  means  of  branch  houses,  travelling 
salesmen  or  local  sub-agents.  A  small  class  of  agents,  for  the 
nio.st  part  specially  trained  men.  accept  only  such  lines  as 
may  relate  to  a  particular  trade  or  class  of  goods.  .\  third 
type  that  should  appeal  to  the  .\merican  manufacturer,  goes 
in  for  intensive  selling  of  a  restricted  number  of  lines,  and 
endeavours  to  work  each  one  fully. 

If  a  satisfactory  firm  can  be  secured  to  I'over  the  entire 
country,  this  is  more  desirable,  but  it  is  far  better  to  have 
a  separate  agency  in  the  chief  city  of  each  province,  than  to 
have  one  general  agent  who  will  place  sub-agents  in  important 
centres.  Only  in  rare  instances  may  it  be  advisable  to  permit 
the  firm  having  the  South  African  agency  to  attempt  to  coyer 
Portuguese  East  Africa.  Rhodesia  or  other  adjacent  territories. 

When  an  agent  has  given  satisfactory  evideni-c  of  his  ability, 
the  Trade  Commis,sioner  explains,  he  should  be  given  a 
liefiiiite.  clean  cut  contract,  which  should  be  lived  up  to  in 
letter  and  in  spirit.  Provision  should  be  made  in  the  contract 
that  no  competing  lines  of  any  country  can  be  carried  by  the 
agent.  Frequent  change  of  agents  does  not  tend  to  produce 
a  favourable  attitude  towards  the  goods  represented,  and  this 
give."i  an  additional  reason 'for  a  proper  first  selection. 


German  Steel  Industry. — The  nuinber  of  unemoloyed  in 
the  Solin.'en  steel  industrv  is  steadily  diminishim;.  The  num- 
ber of  uneinplovcd  is  given  as  -fCKl.  as  against  '2.1X10  in  July. 
Ttieie  is  a  great  lack  of  steel-workers,  and  the  industry  is  re- 
ported as  being  swamped  with  export  orders  on  account  of  the 
low  value  of  the  German  mark.— Tfca  Times. 
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THE     SOUTH-EAST     LANCASHIRE 
ELECTRICITY     DISTRICT. 


The  Manchester  Scheme. 
The  South-east  Lancashire  Electricity  Conimittee  formed 
in  July  of  last  year  has  approved  unauiuiously  a  compre- 
hensive plan  of  power  organisation  suitable  for  Manchester 
and  the  district  contained  roughly  between  Wigan,  Rochdale, 
(Jlossop,  and  Knutsford  (see  Elec.  Rev.,  June  25th,  1920; 
p.815).  This  area  will  be  the  biggest  electrical  unit  in  the 
provinces,  and  the  interests  contained  therein  will  be  equal 
to  those  of  Greater  London,  says  the  Maiicltestcr  Guardian, 
from  which  the  following  details  are  abstracted. 

The  scheme,  which  was  drafted  by  a  sub-committee,  will 
involve  the  closing  of  some  stations  and  the  extension  of 
others,  but  no  immediate  joint  action  is  anticipated,  except 
the  formation  of  an  Advisory  Board,  to  give  expert  advice 
on  any  proposals  by  electricity  undertakings  within  the 
district.  The  Board  will  have  no  power  either  to  order  or 
to  authorise  the  outlay  of  capital ;  it  will  not  be  able  to  order 
the  closing  of  any  undertaking;  but  the  Electricity  Com- 
missioners will  entrust  to  it  the  organisation  of  power  supply 
in  the  district  and  the  duty  of  deciding  any  proposal  which 
may  be  made  locally.  The  Board  will  have  neither  funds 
nor  borrowing  powers.  The  tinance  of  expansion  and  ex- 
tension will,  therefore,  devolve  ou  the  local  authority  which 
proposes  such  expansion,  and  will  depend  on  the  consent  of 
the  Electricity  Commissioners. 

Should  general  opinion  in  the  district  desire  it,  however, 
the  Board  could,  by  an  amending  order  in  Parliament,  be 
changed  for  a  Joint  Electricity  Authority,  which  would  have 
borrowing  powers,  being  responsible  only  to  its  members 
and  to  the  Electricity  Commissioners.  Either  of  these  bodies 
would  be  composed  of  experts  form  the  individual  undertakings 
under  the  scheme,  but  the  constitution  of  the  Joint  Authority 
would  differ  from  that  of  the  Board.  The  Board,  for 
instance,  will  have  48  members,  of  whom  five  only  will 
represent  Manchester,  though  the  output  of  Manchester 
generating  stations  is  42  per  cent,  of  that  of  the  whole 
district.  The  formation  of  a  joint  control  will,  many  experts 
think,  be  a  necessity  in  the  future. 

The  scheme  of  the  South-east  Lancashire  Committee  has 
yet  to  be  considered  by  the  municipal  electricity  committees 
concerned,  by  city  councils,  or  local  authorities;  and  a 
conference  is  to  be  held  on  October  18th.  The  local  inquiry 
by  the  Electricity  Commissioners  will  probably  take  place  in 
November;  at  present  there  is  no  opposition  to  the  scheme. 
Each  undertaking  will  pay  a  fee — according  to  capacity — 
for  adminstrative  purposes,  and  it  is  expected  that  within 
five  years  the  scheme  will  effect  a  saving  of  £17.5,000  and  that 
within  ten  years  the  saving  will  be  close  on  i'250,000.  This 
is  to  be  accomplished  by  using  and  extending  the  .stations 
which  generate  most  efficiently,  by  diverting  surplus  energy 
to  places  which  are  short  of  it,  and  by  manipulating  to  the 
fullest  extent  load  and  diversity  factors. 

The  factors  of  efficiency  which  obtain  in  the  district 
now  vary  tremendously.  One  of  the  smaller  stations,  for 
instance,  takes  22  lb.  of  coal  to  produce  one  power  unit. 
and  only  the  biggest  take  less  than  .3  lb.  Tlie  difference  is  one 
of  the  things  the  scheme  is  intended  to  rectify.  The  construc- 
tion of  many  new  power  mains,  direct  and  intercommuni- 
cating, is  outlined  in  the  scheme,  even  though  80  per  cent,  of  the 
stations  are  already  linked  up,  and  details  of  necessary  .station 
extensions  are  given.  .\s  the  report  has  been  in  prepara- 
tion during  the  greater  part  of  18  months,  it  appears  at  a  time 
when  a  good  deal  of  money  has  already  been  spent  on  work 
which  is  in  accordance  with  the  general  design  of  the  scheme. 
The  Barton  station,  built  by  the  Manchester  Corporation, 
is,  for  example,  half  fini.«hed,  and  will  take  its  place  in  the 
new  organisation.  Manchester,  indeed,  is  pledged  to  spend 
more  than  £:i.m>.<m  on  this  and  other  pliins. 

The  comparative  figures  printed   in  the  Committee's  report 
are  for  the  next  five  years  :  — 
Capital  outlay  : — 

T'nder    individual    development      i'S,17.'^.(init 

ruder  the  scheme       ;£6,80]  ,.S,SO 

A    .saving    of  fl.37fi,]2(\ 

Interest  at  10  per  cent,   per  annum fl37,(il2 

Similarly  a  great  saving  of  coal  should  result.    The  following 
figures  are  for  the  same  period  of  time  as  above. — 
Coal  exjnsumption  :  — 

Tinder  individual  development     1.4fiS,7.50  tons 

T'nder    the    scheme         ..  088, l.W    tons 

A  saving  of  19,8.31   tons  ann\ially— i.f..  £34.704  per  annum. 

Pi  further  saving  would  be  effected  during  tlie  next  five  years, 
1926-31,  and  should  amount,  roughly,   to  the  following. — 
Capital  outlay : — 

TTnder    individual    development    £fi,787,.50O 

Under    the    .scheme     iT,, 289. 100 

A   saving   of       £489,400 

Interest   at   10   per  cent,    per    annum £49,810 

Coal  consumption  :  — 

T'nder  individual  development    1, 468. 7.50  tons 

Fnder  the   scheme  1,4.32,912  tons 

A,  saving  of  35,838  tons  annually — i.e.,  £62,716  per  annum. 


The  Committee  has  shut  out  certain  generating  stations 
from  the  scheme  as  not  suitable — namely,  those  at  Bury 
(Rochdale  Road),  Eccles,  Glossop  (Urban  Electric  Supply  Co., 
Ltd.),  Heywood,  Manchester  (Dickinson  Street),  Radchff, 
Sale,  and  Stretford  (Longford  Bridge).  "  At  these  stations," 
says  the  report,  "  no  extensions  .should  be  made,  and 
they  should  be  shut  down  as  generating  stations  when  other 
arrangements  can  be  made  for  furnishing  supphes  on  a 
ciJnnnercial  basis  for  the  area  at  present  served  by  these 
stations."  Haydock  and  Lymm  have  been  left  out  of  the 
.scheme  ou  account  of  locality.  Stalybridge  for  the  same 
reason,  and  also  because  the  plant  differs  from  the  normal, 
may  eventually  secede. 

The  stations  to  be  extended  are  at  Stockport,  Ashton- 
under-Lyne,  Bury,  Bolton,  Outwood,  Wigan,  Altrincham, 
and  .\lderley.  New  stations  are  either  being  built  or  are 
planned  at  Stockport,  Oldham,  Kearsley,  Wigan,  Agecroft, 
Barton,  and  Carrington.  The  construction  of  additional 
mains  will  be  carried  out  between  stations  and  also  for 
distribution.  The  electrification  of  railway  lines  has  been 
discussed,  and  the  report  finds  that  it  is  possible  that  the 
Lancashire  and  Yorkshire  Co's.  line  from  Manchester  to 
Oldham  may  be  electrified  within  the  next  ten  years.  The 
company's  station  at  Kearsley  will,  however,  be  capable 
of  supplying  the  whole  of  the  potential  demand  on  this 
account. 

It  should  be  noted  in  conclusion  that  the  scheme  has 
been  designed  by  members  of  municipal  bodies,  and  by  the 
experts  of  undertakings.  The  South-ea.st  Lancashire  Committee, 
led  by  Alderman  W.  T.  Dagnall.  who  has  pre.sided  over 
its  sessions  during  the  whole  period,  approved  the  scheme 
.unanimously.  Mr.  A.  H.  Banks,  deputy  town  clerk  of 
Manchester,  has  been  .secretary  throughout  the  discussions, 
and  as  soon  as  the  scheme  is  accepted  by  local  authorities  will 
be  able  to  sell  copies  of  it  to  any  of  the  general  public 
who  are  interested. 


ELECTRICITY     IN      WORKING  -  CLASS 
DWELLINGS. 


An  important  report  on  the  u,se  of  electricity  in  working- 
class  dwellings  has  just  come  to  hand  from  the  British  Elec- 
trical Development  .Association,  Inc.  (E.D.A.  No.  167,  price 
10s.);  it  was  prepared  by  the  E.D.A.  Domestic  Committee 
with  the  assistance  of  Messrs.  G.  Blair  Imrie  and  T.  G.  Angell, 
architects,  and  shows  in  detail  how  the  cost  of  a  complete 
electrical  installation  can  be  met  by  the  saving  of  the  fabric 
which  is  effected  by  omitting  such  chimneys  and  fire-places 
as  are  rendered  superfluous  by  the  adoption  of  electrical 
methods  of  lighting,  cooking,  and  heating.  That  such  is  the 
fact  has  often  been  stated,  but  this  is  the  first  occa.sion,  so  far 
as  we  are  awai-e,  on  which  chapter  and  verse  has  been 
given  for  the  assertion. 

In  a  brief  preface,  Mr.  J.  W.  Beauchamp.  director  and 
secretary,  points  out  the  pressing  need  for  reform  and  improve- 
ment in  the  domestic  regime,  and  the  importance  of  the 
role  that  electricity  can  play  in  effecting  such  changes — already 
establi,shed  as  the  ideal  means  of  artificial  lighting,  "  its  fuller 
use  for  heat  and  power  now  promises  to  do  as  much  fo-- 
home  life  as  it  has  accomplished  for  industry." 

Where  electricity  is  employed  for  cooking,  and  for  the 
provision  of  heat  in  all  positions  where  that  method  can 
be  economically  used,  it  is  found  that  the  cost  o*^  an  "  all- 
electric  "  house,  including  equipment,  is  the  .same  as  that 
of  a  house  designed  for  cooking  and  heating  with  coal,  hut 
without  any  provision  for  artificial  lighting;  and  the  cost  is 
£34  less  than  that  of  an  "  all-gas  "  house.  Yet  the  "  all- 
electric  "  house  is  wired  on  high-class  lines,  and  fully  equipped 
with  lighting  and  cooking  apparatus,  short-hour  room  heat- 
ing, and  clothes  boiling,  as  well  as  with  controllable  venti- 
lators. 

To  substantiate  these  statements  we  refer  the  reader  to 
Mr.  G.  Blair  Tmrie's  report  and  plans,  which  show  precisely 
how  each  class  of  house  is  constructed  and  equipped.  The 
plans  and  quantities  arc  based  upon  an  approved  design 
for  a  working-class  house  suitable  for  urban  nreas  (No.  178 
of  the  Ministry  of  Health).  In  each  ca.se  at  least  one  coa! 
fire  is  provided,  of  the  open  combination  tvpe.  for  heating, 
cooking,  and  heating  water  in  the  winter  time;  a  coal,  gas, 
or  electric  cooker  i.'?  provided  as  an  alternative  for  use  when 
the  principal  fire  is  not  in  use ;  and  similarly  an  alternative 
water  heater  is  installed.  In  the  "  all-coni  "  house  the 
alternative  cooker  and  water  heater  takes  the  form  of  a  small 
nortable  coal  range  in  the  scullerv.  The  "  cnal  and  gas  " 
hou.se  is  provided  with  built-in  gas  fires  in  the  bedroorns  and 
narlour,  and  ventilation  is  effected  by  outlet  flues.  In  the 
"  coal  and  electric  "  house  there  is  one  coal  stove,  an  elec- 
tric cooking  range,  an  electrical  geyser,  circulator,  or  heat 
storage  tank,  and  plug  points  in  the  parlour  and  bedrooms, 
for  two  portable  electric  fires.  Controlled  ventilators  are 
also  provided.  Mr.  Imrie  comments  on  the  freedom  in 
design    arising   from  the   use   of  electric   cookers,    fires,    fir.., 
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which  enables  the  architect  to  make  the  be.st  airangemcnt 
with  regard  to  the  site,  natural  lighting,  ease  of  access,  and 
working;  one  chimney  stack  takes  the  place  of  three,  the 
interior  of  the  rooms  is  unobstructed  by  lire-places,  &c.,  and 
the  "  social  centre  "  of  an  apartment  (that  is.  the  source  of 
heat)  can  Ije  placed  anywhere  «ith<iut  regard  to  flue  facilities. 
Again,  electric  pendant  lamps  need  not  be  lower  than  nine 
niches  from  the  ceiling;  gas  fittings  and  hanging  oil  lamps 
must  be  placed  at  a  lower  elevation,  with  a  correspondingly 
lower  efficiency. 

Bills  of  quantities  of  all  work  in  connection  with  the 
heating.  (■(Xikiiig.  lighting,  and  hot-water  supply  of  the 
designs  are  given,  specifying  the  items,  and  signed  by  Mr.  W. 
Gordon  Allen.  The  prices  are  based  on  current  London 
rates,  and  have  been  verified  by  Messrs.  P.  it  H.  P.  Higgs, 
fjtd..  while  the  electrical  quantities  have  been  prepared  and 
priced  by  Mr.  Alan  Kirk,  A.M.I.E.E.  Assuming  that  the 
cost  of  the  cottage  is  £CiGO  exclusive  of  all  work  in  connec- 
tion with  fires,  hot-water  service,  &c.,  the  comparative  values 
are  as  follows  :  — 

Heating,  cooking  and 
Scheme.  lighting  equipment.  Total. 

Coal  (no  lighting) ,£183  11    7  £f^-2  }]     7 

Gas      £216  12    2  £fi7fi  VI    1 

Electricity     £182    8  11  £842    8  U 

The  electric  lighting  embraces  nine  points,  with  efficient 
shades,  and  ten  switches  (two  2-way) ;  the  lamps  are  -SO-watt 
(one  20-watt).  For  electric  heating  two  IJ-kW  radiators  are 
provided,  with  plug-sockets  and  switches  at  five  points;  one 
water  heater,  and  one  w-ash  copper.  The  electric  cooker  is 
loaded  to  a  maximum  of  4  IvW.  The  wiring  is  in  enamelled 
heavy-gauge  screwed  welded  conduit,  with  v.r.  cable?  of 
O.M.A.  quality,  all  fittings  and  accessories  of  British  make 
and  standard  quality,  and  all  work  in  accordance  with  the 
T.E.E.  rules.  Materials  and  labour  are  priced  at  the  rates 
now  current  in  T.ondon.  As  all  the  details  are  tabulated  in 
full,  any  reader  is  in  a  position  to  verify  the  costs  in  every 
particular.  The  plans  show  in  full  the  three  arrangements, 
and   a  fourth   plan   details   the  electric  circuits. 

The  complete  renort.  which  must  have  involved  a  consider- 
able amount  of  labour,  reflects  credit  unon  its  authors,  and 
the  Association  is  to  be  congi-atulated  on  the  enterprise 
which  it  has  shown  in  embarking  nnon  this  co.stly  investi- 
gation, and  carrying  it  through  with  a  thoroughness  which 
leaves  little  room  for  criticism. 


NEW     ELECTRICAL     DEVICES,    FITTINOS, 
AND    PLANT. 


LEGAL 


Western  Electric  Lamp  Co.  v.  Pe.arce. 
In  the  Shoreditch  County  Court,  on  September  20th.  before 
Judge  Cluer,  the  plaintiffs,  of  Sun  Street,  Fmsbury,  sued  Mr. 
P.  W.  Pearce,  of  Market  House,  Maidstone,  ironmonger  and 
electrical  sundries  dealer,  to  recover  33s.  for  goods  supplied. 
The  plaintiffs  said  they  did  not  think  the  defendant  woulii 
deny  the  order,  or  having  received  the  goods,  but  he  declarctl 
that  he  had  paid  the  traveller,  who  was  not  authorised  to 
receive  it.  An  invoice  was  sent  at  the  time  the  goods  were 
supplied,  and  on  that  it  said  "  no  traveller  to  be  paid."  They 
had  had  no  dealings  before.  The  plaintiffs  agreed  that  the 
signature  on  the  statement  for  the  receipt  of  the  money  was 
that  of  the  traveller.  Judge  Clder  ;  Have  you  prosecuted 
him?  Plaintiffs  :  No.  Judge  Cluer  :  Then  you  must  do 
.Miur  public  duty  first.  Plaintiffs  :  He  cannot  be  prosecut<^il. 
as  it  happens,  as  he  is  not  a  traveller  on  a  weekly  salary.  ( )n 
the  statement  it  says  "  an  official  receipt  by  the  company  will 
only  be  recognised."  Judge  Cluer:  But  ho  was  entitled  to 
think  that  he  was  paying  the  proper  per.son,  and  that  the 
official  receipt  would  follow.  You  will  have  to  do  your  public 
duty  first.  As  to  the  invoice,  you  have  given  no  notice  to  pro- 
dace  it,  so  I  have  not  got  it  before  me.  There  will  have  to  be 
a  verdict  for  the  defendant.  Defendant  :  Can  I  have  my  costs, 
yom-  HouoiU",  I  have  only  been  defending  this  case  on  prin- 
ciple? Judge  Cluer:  Oh.  certainly.  I  quite  understand  why 
yon  have  defended  the  case. 
Judgment  was  then  entered  for  the  defendant,  with  costs. 


Important  Valu.wion  Decision  for  Electricity  Lasers. 
In  an  appeal  by  Lanarkshire  steelmakers  against  the  valuations 
proposed   by   the  County  .\sse^-,sor  for   the  current  year,    the 
Valuation  Court  has  issued  an  important  decision  affecting  elec- 
tricity users. 

With  regard  to  motive  power,  the  Court,  in  its  findings, 
states  that  a  turbine  is  assessable,  but  the  generator  is  not. 
In  the  case  of  a  motor  generator,  the  motor  is  assessable  and 
the  generator  not. 

With  regard  to  a  rotary  converter,  it  was  decided  that  it 
could  not  be  split,  and  it  was  therefore  as.sessable.  IJgliting 
sets  a«  such  were  assessable,  but  in  connection  with  light  taken 
from  a  power  plant,  the  Court  decided  the  quantity  that  vms 
used  for  lighting  was  so  infinitesimal  that  it  could  not  be  split. 
and  it  was  not  assessable. 


Readert  are  invited  to  mtbmit  particulart  of  new  or  improved  deticet 
and  apparntua,  which  ivill  be  published  i/  cunitidered  of  tx{ficient 
interest. 


A  New  Circuit  Breaker. 

Our  illustration,  tig.  1,  shows  a  new  pattern  of  automatic 
circuit  breaker  recently  put  on  the  market  by  Messrs.  J.  G. 
Statter  &  Co.,  of  yueen  Anne's  Chambers,  Westminster, 
which  is  giving  every  satisfaction  to  its  users.  The  design 
is  a  reproduction,  with  improvements,  of  a  breaker  designed 
by  Mr.  Statter  joiutly  with  Mr.  James  Sugden,  now  of  Rugby, 
in  1908.  The  breaker  then  designed  was  much  appreciated 
by  those  to  whom  it  was  .supplied,  but  certain  features  were 
found  to  be  somewhat  e-xpensive  in  manufacture,  and  for 
manufacturing  reasons,  it  was  not  put  forward  in  quotations 
after  1910.  Its  advantages  from  the  user's  point  of  view 
kept  the  design  aUve,  and  it  was  recently  re-designed  in  all 
sizes  from  100  to  3,000  amps.,  and  both  these  sizes,  together 
with  a  full  series  of  intermediate  sizes,  have  now  been  made 
and  supplied. 

One  salient  feature  may  be  mentioned.  The  breaker  in 
the  open-circuit  position,  just  as  it  would  be  found  after  it 
had  tripped  automatically,  or  had  been  tripped  by  hand, 
has  its  handle  hanging  downwards.  In  order  to  re-establish 
the  circuit,  the  operator  first  raises  the  handle  to  the  position 
shown  in  figure  1.  This  operation  brings  the  main  brush 
and  auxiliary  breaking  tips  nearer  to  their  closed  po.sition. 
and  is  a  definite  position  which  no  amount  of  pushing  at  the 
handle  in  the  upward  direction  can  alter.  The  makers  call 
this  the  "  Half  Cock  "  position  in  which  the  parts  will  remain 
pending  the  moment  at  which  the  operator  de.sires  to  close 


Fu;.  I.— CiRCi:iT  STILL  Open,  but  Breaker  in  Position  for 

Instant  Closing. 

("  Half-Cock  position.") 

the  circuit,  w-hen  a  dow-nward  pull  on  the  handle  gives  a 
quick  closing  action.  This  feature  is  useful  when  paralleling. 
The  illustration  shows  the  breaker  in  its  simplest  form,  viz  : 
single-pole  d.c.  overload  type;  but  it  is  also  made  in  d.p.  or 
t.p.  form,  and  with  carbon  breaks  in  lieu  of  a  magnetic  blow- 
out, when  it  is  suitable  for  u.se  on  a.c.  circuits. 

In  all  cases  the  handle  is  of  the  "  free  "  type — that  is  to 
say,  manual  power  never  over-rides  the  automatic  features. 
The  breakers  are  also  supplied  with  no-volt,  minimum  and 
reverse-current  trips,  and  time  lags  are  added  to  the  over- 
load trip-coils  where  necessary.  The  design  also  lends  itself 
to  enclosuie  in  c.i.  cases,  and  the  breaker  is  supplied  in  this 
form.  For  cleaning  of  the  brush  or  contacts  (a  necessary 
process  for  all  open  type  breakers  exposed  to  oxidising  influ- 
ences), a  brush  may  bo  completely  detached  in  a  few  seconds, 
leaving  the  contacts  fully  exposed.  Similarly,  in  all  large 
sizes  the  pressure  of  brush  on  contact  may  be  increased,  to 
allow  for  wear,  in  a  few  seconds  also. 

.\dded  to  the  special  advantages  bricHy  outlined  above, 
the  breaker  is  machine-made  with  interchangeable  parts;  it 
is  finished  in  black  and  nickel,  and  the  standard  sizes  are 
suitable  for  d.c.  voltages  up  to  7.50  and  a.c.  voltages  up  to 
1.000, 

Empson's   Alkal-Acid  Indicator. 

This  automatic  device,  which  is  supplied  bv  Mr,  .\.  W. 
Empson.  A.M.T.E.E..  of  39.  Victoria  Street.  T.ondon.  S.W.I. 
is  an  electi-ical  instrument  specially  designed  for  the  con- 
tinuous testing  of  water,  thus  obviating  the  necessity  for 
making  frequent  chemical  tests.  .Applied  to  surface  con- 
densers,   it  will  automatically   indicate  a   very  small  leakage 
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of  circulating  water  into  the  steam  space,  thus  protecting 
boilers  against  th  >  effects  of  impure  feed  water  and  avoiding 
the  risk  of  overloadiug  the  aii'-pumps.  In  designing  this  in- 
strument advantage  has  been  taken  of  the  fact  that  the  elec- 
trical cDiuluctivity  (if  water  is  increased  by  the  presence  of 
acids,  alkalis,  or  salt.s  in  solution,  and  the  difficulties  intro- 
duced by  reason  of  the  rise  and  fall  of  conductivity  with 
temperature,  and  variation  in  the  quality  of  steam  supplied 
by  the  boilers,  have  been  successfully  overcome. 

The  testing  device  consists  of  two  cells,  one  of  which  is 
Bupplied  with  condensed  steam  at  the  rate  of  a  few  drops  per 
minute  direct  from  the  mam  steam  pipe,  and  the  other  with 
water  discharged  by  the  air-pumps. '  The  indicator,  which 
may  be  placed  on  the  switchl)oard,  or  in  the  office  of  the 
engineer-in-charge.  is  electrically  balanced  across  the  electrodes 
of  the  testing  device,  and  thus  a  continuous  comparison  is 
made  between  the  steam  as  it  leaves  the  boilers  and  the  con- 
densate delivered  by  the  air-pumps,  .^ny  leakage  of  circulating 
water  will,  therefore,  destroy  the  electrical  balance  and  cause 
the  pointer  to  be  deflected. 

.\  modified  form  of  this  instrument  is  supplied  for  checking 
the  working  of  water  softeners,  and  indicating  any  shortage 
or  excess  of  reagents.  In  this  instrument  the  electrodes  are 
encloseil  in  perforated  cases,  one  pair  being  immersed  in  the 
inlet  and  the  other  in  the  outlet  compartments  of  the  softening 
apparatus.  The  reagent  supply  having  been  correctly  ad- 
justed and  checked  by  a  chemical  test,  the  instrument  is 
switched  on  and  the  pointer  set  to  zero,  further  chemical 
tests  being  unnecessary  until  an  irregularity  is  denoted  by  the 
deflection  of  the  pointer  towards  the  "  excels  "or  "  shortage  " 
positions  of  the  scale. 


and 


NEW     PATENTS     APPLIED     FOR,      1921. 

(NOT  YET  PUBLISHED.) 

Compiled   expressly    (or    this   journal    by    Messrs.    Sefton-Jones.    O'Dbll    «► 
SlJPHENs,   Chartered  Patent  .■\gents.  285,   High   Holborn,   London,  VV.C.  1. 


24.062.  "  Portable  electric  heating  apparatus."  Kindliniann  &  Co.  Sep- 
tember 9th.     (Switzerland,  December  13th,  1930.) 

54.063.  "  Electric    bicycle    bell."     L.    Dalsgaard-Anderson.     Septimber    9lh. 
•i*,06*.     "  Electric    clock    and    signal    installation."     Schweizerische    Magnela 

.■Mit.-Ges.     September    Ulh.     (Switzerland,    September    11th,    1920.) 

24,071.     "  Elet:trode  lor  electricity    meters  in    which  gases   are  eltclrolylically 
dissolved    and    eliminated."     Schott    &    Gen.     September    9th.     (Germany,    Sep- 
tember 17th,    1920.) 
24,076.     "  Trolley   heads    (or   Iramcars,   4c."     C.    P.    Ellis.     September   10th. 
24,094.     "  Bulb  and    battery   tester."     H.  T.    Morgan.     September   10th. 

24.098.  "  Incandescent  electric  lamp  holder."  .^.  Hippisley  and  K.  A. 
Milham.     September  10th. 

24.099.  "  Shade  retainer  (or  electric  lamp  holders."  A.  Hippisley  and 
K.    A.    Milham.     September    10th. 

24,136.  "  Switches  or  switchboards  for  controlling  electric  circuits."  A.  H. 
Midglev.    September  10th. 

24.140.     "  Electric   motors."     M.    VV.   Woods.     September   10th. 

24,143.  "  Enclosed  cartridge  fuses  lor  use  in  electric  circuits."  E.  J.  Pierce. 
September  10th. 

24,146.  "  Electrical  generators  for  road  vehicles."  H^  Hepworth.  Sep- 
tember 10th. 

24.179.  "  Electro-magnetic  step-by-step  mechanism."  Western  Electric  Co., 
l-td.   (Western  Electric  Co.,   Inc.).    September  I2th 

24.180.  "  Signalling  systems."  Radio  Communication  Co.,  Ltd.,  and  J. 
Scott-Taggart.    September  12th. 

24,194.  "  Electric  water  heaters."  A.  Fisher  and  J.  Rosenkrantz.  S<ptem- 
ber  12th. 

24,202.  "  EJiCtric  cir.»uit  breakers."  M.  Paul.  September  12th.  (Ger- 
many, September  10th,  1920.) 

24,20«.  "Clamps  (or  electric  trolley  conductors."  .Melropolil.in  Vitkers 
Electrical     Co..     Ltd.     September    12lh.     (United     Stales.    October    29th,    1930.) 

24,207.  "  Photo-electric  devices  and  methods  o(  manufacturing  same." 
British  Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.).     September  12th. 

24,227.  "  Electrical  indicator."  C.  E.  S.  Phillips  and  Watson  &  Sons 
(Electro  Medical),  Ltd.    iieptember  J2th. 

24.240.  "  Electric  furrtaces."  L.  J.  Hancock  and  T.  K.  Hancock.  Sep- 
tember 12lh. 

24.241.  "  Mining  type  switchgcar."     I".   G.    Warliurton.     September  12lh. 
24,247.     "  Spark   plug  valves."     J.  &  C.  G.    13olinders  Mekandiska   Verkslads 

.^ktieholag.     September  I2lh.     (Sweden.  September  2nih.  1920.) 

24.250,  "  Manufacture  o(  tiepolariscrs  for  galvanic  <  leiiiints."  R.  Porsckc. 
September  12th. 

24.251.  "  Manulaclurc  of  electrolytes  for  galvanic  elements."  R.  Porscke. 
September  12th. 

24,266.  "  Electrical  or  mechanical  hand  or  chain  control."  J.  E.  Smith. 
September  12th. 

24,285.  "Telephone  exchange  svstems."  Western  Electric  Co.,  Ltd.  (Western 
Eleclrir  Co.,   Inc.).     .September  19th. 

24.303.  "  Adaptors .  or  wall  plugs  for  electrical  connections."  I).  Lyon. 
September  13th. 

24.331.  "  L'nidirection  electric  generator  set."  H.  H.  Ellison.  SeptemU-r 
13th. 

24.332.  "  Electric  traction  systems."  iR.  Brooks,  A.  J.  Hall,  and  Metropoli- 
l.m    Vickers    Electrical    Co.,    Ltd.     September   13th. 

34.333.  "  Sealing  of  electrical  conductors  in  glass,  tee.''  H.  G.  Cameron 
.ind    Melropolitan-Vickers  Electrical  Co.,    Ltd.     Septemlx-r   13th. 

34,340.  "  Electrically.«perat.-<J  aulomalic  valve  regulators."  A.  J.  Haddan 
<  \uloma(ie  Temp<Taluri;  Control   Co.).     Septemljer  13th. 

34,:M5.  "  Control  apparatus  (or  wireless  waves  (or  telegraphy  and  telc- 
phonv,  «ic."    J.   H.    VVhiltaker   Swinton.    .September  l.'Jth. 

24,349.  "  Electrical  etching  machines."  G.  F.  Johnston  and  E.  G.  .Sehwu- 
ihow.     September   13th. 

34,353.  "  Electrically-driven  lilting  gear."  E.  C.  R.  Marks  (Siemens 
Schuckertwerkc).     September  13th. 

S4,3.?6.  "  Electrical  circuit  controlling  devices."  J.  B.  Bignamy.  Septem- 
ber 13lh. 

34.38S.     "  Commutators."      R.    L.    Dowdeswell.      September    14lh. 

24,389.     "  Armature  coil    winder."     O.   S.    Wilson.     .September    14th. 

34,3%.     "  El.rtrical    »!gnj,    &c."    J.    M.    Lamb.     September    14th. 

24.413.  "  Combin.,tinn  .electric  lamp  horn  and  switch  board."  Quenby  Bros., 
II.    F.    Quenbv.   and   A     G     H.   Qucnbv.     September  14lh. 

24.441.  "  Submersible  electrical  apparatus."  H  T.  Harrison,  F.  Pooley, 
and  W.  L.  Wreford.     September  14th. 

24.442.  "  Portable  electrically.driven  combination  tools."  F.  C.  Austin.  I-". 
Pooley.    and    W.   L.    Wreford.     September  14th. 

34.443.  "  Portable  electrically-driven  apparatua."  F.  Pooley  and  W.  L. 
Wreford.    September  14t1l. 


■erter,  and  its  application  to  speed   regula- 
de    Conninck.    September    14th.    (Franca, 


n   (Spcrry  Gyroscope   Co.).    September 
Corlin.     September    15th.     (Denmark, 


and   U.  J.    Wils, 


34, 463.     "  Electro   plating,  Ac,    apparatus,"     W.   Canning  &    Co., 
G.  A.  Pope.    September  14th. 

24,468.  "  System  of  rheosta 
tion  of  .synchronous  motors.' 
Sepctmbcr  30lh,  1930.) 

34,479.     "  .Vc   lamps."      P.    K.   Jack; 
14th. 

34,501.    "Time    switch."      V.   A.    J, 
J.muary  13th.) 

34.503.     "  Trolleys  for  overhead  conductor  electric  tramw 
September   15th. 

34.528.    "  Electric  switches."     1.  C.  Green,  J.  Jamieson 
September  15th. 

34.562.  "  MethotI  of  protecting  polyphase  supply  circuits  on  earth  conncc 
tion."  Akt.-Ges.  Brown,  Boveri  et  Cie.  September  15th.  (Switzerland 
-•.  ptember  15Ui,  1930.) 

34.5(>4.  "  Governor,  for  electric  motor.  Xc,  operating  a  pump  to  supph 
pi.ssure  in  a  hydraulic  system."  J.  Stone  &  Co.,  Ltd.,  and  W.  P.  Watkins' 
September  15th. 

34.578.  "  Wireless  receiving  apparatus."     C.   K.  Chandler.     September  loth 

34.579.  "  Electric  signalling  and  telegraphic  devices,  &c."  E.  O.  Symonds 
^'  ptember  15th. 

34,593.     "Wind-driven  dynamos."     F.    A.    Wilkinson.      September   16th. 

34.597.  "  Electric  terminals."  J.  Eaton  and  Efandem  Co.,  Ltd.  Septembei 
11).  h. 

34.598.  "  Electric    hand    lantern 
Irinbcr  16th. 

34,607.     "  Electric    lighting    sets 
.ind   P.  J.    W.    Roberts.     September    Itith. 

34.623.  "  Electric  storage  battery."  E.  E.  Dutt  and  J.  T.  Godfrey.  Sep. 
I.  niber    16th. 

34.635.  "  Electric    water    heaters.' 
.Metallwarenfabrik.     September  16th. 

34.636.  "Clock  operated  electric  switches."     J.  L.   Rodger.     September  16lh. 
24,641.     "  Electric    pocket    lamps."     B.    Rogge.     September    Ifith.     (Germany, 

.S.ptember  22nd,  1930.) 
24.650.     "  Electric   switches."    A.   S.    Cubitt.     September   16th. 
24,652.     "  Wireless    telegraph    devices."    T.     D.     Parkin.     Septeml 

24.654.  "  Electric  contact  breakers."     British  Lighting  &  Ignition 
.ind    E.    B.  Tuppen.     September   16th. 

34.655.  "  Suspension     insulator."     M.     Carolus.     September    16th. 
34,681.     ■'  Electric    clock   time   switch."    C.    B.    Finkerton.     Septen 

24.692.  "  Dvnamo  electric  machines."  Lancashire  Dynamo  &  Motor  Co., 
Ltd.,    and    H.    B.    Whitmore.     September    17th. 

34.693.  "  Thermostatic  switch."  Aktiebolaget  Birka  Regulator.  Septem- 
ber 17th.     (Sweden,  September   30th,  1930.) 

34.736.  "  Sparking  plugs,  8.C."  G.  W.  Clark  and  G.  H.  Ward.  September 
17th. 
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PUBLISHED     SPECIFICATIONS. 


The    numbers    in    parenthe 
printed    and   abridged 


•    under    which    the    specificationi   will   k« 
isequent    proceedings    will    be   taken. 


ISBO. 


iiagnetos."  K.  F.  Ries.  February 
K.  C.  M.  Hastings.  March  1st, 
R.  C.  M.    Hastings.      March    lit, 

nstruments."  G.  F.  Shotter  and 
ill   Manu- 


5.989.     "  Dynamo-electric   machines  ai 
37th.    1920.     (168^36.) 

6.198.  "  Party    line    telephone   svsten 
1930.     (168,337.) 

6.199.  "  Party    line  telephone    syslen 
1920.     (168,338.) 

6.493.     "  Alternating    current    electrical     instruments."     G.     I 
v..   W.   Hill.     March   3rd,   1920.     (168,339.) 

8,711.     "  Automatic   control    mechanism   for    electric   furnaces, 
(acturing  Co.    June  26th.  1918.     (140.789.) 

9,812.  "  Electric  distributing  device  for  the  ignition  systems  of  internal 
combustion  engines."  A.  W.  Fellows  and  W.  A  Gardner.  June  5th,  1930. 
(168,350.) 

11,903.  "  Containers  for  electric  batteries  and  other  electrical  apparatus." 
Ajax,    Ltd.,  C.    A.  Cooper,   and   D.   F.    Sell.     April  29th,    1920.      (169,360.) 

13,873.  "  Electric  contact^."  J.  B.  Tucker  and  J.  H.  Tucker  &  Co.,  Ltd. 
May  30th,  1920.     (168,363.) 

14,680.  "  Vacuum  tube  relay  devices  and  the  like  espeqially  lor  use  in  wire- 
less signalling  systems."  J.  Scott-Taggart  and  Radio  (Communication  Co.,  Ltd. 
.May  29th,  1920.     (168.394.) 

14,807.  "  Supports  for  filaments  for  thermionic  valves."  A.  K.  Macrorie, 
II.   Morris  Airey,   and  G.   Shearing      May  31st,   1930.     (168,407.) 

14.870.  "  Construction  of  combined  electric  switch  and  plug  couplinj^." 
(i.  Marr.    June  1st,  1930.     (168,409.) 

15,253.  "Electric  fuse  carriers  or  connecting  and  disconnecting  devices." 
K.  Honnor  and  British  Insulated  S:  Helsby  Cables,  Ltd.  June  5th,  1920. 
(168,435.) 

15,933.     "Tramcar    fenders."     O.    G.    Jones.    June   12th,    1920.     (168.441.) 

I.'i,986.  "  Systems  of  electric  ship  propulsion,"  British  Thomson-Houston 
I  ....   Ltd.,   and   D.    E.  Jewitt.     June  12th.  1920.     (168.443.) 

17.946.  "  High-tension  electric  transformers."  Siemens  *  Halske  Akt.-Ges. 
June   30th,   1919.     (145.676.) 

18.193.  "  Arrangements  for  testing  lines  or  line  groups,  particularly  in 
.lutomatic  and  semi-automatic  telephone  plants."  Relay  Automatic  Telephone 
C...  Ltd.  (G.  A.  Betulander  and  N.  G.  Palmgren).     July  2nd.  1930.     (168,474.) 

1&764.  "  Elcctrfic  starting  and  lighting  systems  for  automobiles."  L. 
K.nault.     December   2nd.    1913.     (146,873.) 

18.849.  "  Portable  electric  welding  apparatus."  Siemens  Schuckertwerke. 
.May  3rd,  1919.     (146,914.) 

18,912.  "  Telegraphic  ciphering  and  deciphering  mechanisms."  Western 
l-:iectric   Co.,    Ltd.     Dec<>mber  4th,  1918.     (Addition  to  146,520  )     (146,990.) 

19,159.     "  Procei  '  ...     ^-    ■- /<=_-,.     j. 

iliscrete   material.' 

r9.637.     "  Elcctr 
1117,664.) 

19.903.  "  Wireless  telegraph  transmitters."  Gcs.  (ur  Drahtlose  Telegraphic 
December   32nd.   1917.     (147,8.'W.) 

19.943.     "  Primary    batteries."     C.    Fery.      December   1st,    1914.      (147,890.) 

20.000.  "  Sound  transmitting  arrangement."  Signal  Ces.  August  12th, 
1918.    (147.945.) 

21  914  "  Electric  wireless  receiving  apparatus."  Metropolitan-Vickers  Elec- 
trical   Co.,    Ltd.     August   5th.    1919.     (149,349.) 

23,154.  "  Junction  boxes  and  the  like  for  electricity  distributing  systems." 
II.  E.  Walker.     July  24th,   1930.     (168,499.) 

33  664  "  Apparatus  (or  measuring  the  maximum  demand  demanded  from 
the  'eleelricltv    supply."     O.    Ilowarth.     August    1.3th,    1920.     (168,514.) 

28.464.  "  Means  for  holding  in  close  contact  n  movable  truck  and  stationary 
cubicle  of  an  electric  switchboard  or  other  relatively  movable  members." 
Johnson  &   Phillips.   Ltd..    .<nd   A.    Hocklev.     Oitnb.r   7th.    1920.     (168.537.) 

28.921.  "  Thermo-metrical  indicating  apparatus."  II.  Joire,  June  20lh, 
1920.    (165,762.) 

3.919.  "  Eletlric  liquid  heaters."  Festa  Akt.-Ges.  February  lllh,  1930. 
(158.842.) 

21.367.  "Parly  line  telephone  systems."  R.  C.  M.  Hastings.  March  1st, 
ino.     (Divided   •ppllcalion  on  168,337.)    (IM.UI.) 


for   electrostatic  separation  of  finely   divided 
G.    R: 'Brown.     July    7th,   1920.     (168,479.) 
generating    systems."      Kohler     Co.     March    2nd,     1916. 
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crossed   "  London    City    and    Midland 

The  iinnual  coiilerence  of  tlie  Municipal  Tramways  As- 
sociation (Incorporated),  wliicli  was  held  at  Salford  last 
week,  was  favoured  with  splendid  weather,  such  as  is 
not  usually  associated  with  that  neighbourhood;  some 
180  delegates  were  present,  and  the  arrangements  for 
the  Conference  were  admirably  planned  and  carried  out, 
so  that  the  meeting  proved  thoroughly  enjoyable.  The 
leading  feature  of  the  meeting  was  the  question  of  unfair 
competition  with  the  tramways  by  road  vehicles,  which 
has  long  been  a  thorn  •u  the  side  of  the  former,  but  has 
recently  assumed  dimensions  and  acquired  an  intensity 
far  beyond  all  previous  experience;  the  Conference  was 
like  a  nest  of  hornets  stirred  up  with  a  pole,  and  fairly 
buzzed  with  excitement  and  indignation.  The  upshot 
was  that  a  strong  resolution  was  unanimously  passed, 
vigorously  protesting  against  the  operation  of  the  Roads 
Act,  1920,  and  calling  upon  the  Minister  of  Transport 
to  take  action  in  the  matter. 

The  reason  why  this  outburst  of  wrath  has  suddenly 
occurred  is  simply  this  :  That  on  August  31st  the  war 
otRcially  ended,  and  an  emergency  Act,  which  until  then 
had  provided  some  restraint  over  the  competition  of  pri- 
vate concerns,  no  longer  held  sway.  Consequently,  a 
flood  of  motor  omnibuses  and  charabancs  was  let  loose, 
and  immediately  the  tramways  in  many  districts  found 
themselves  exposed  to  competition  in  its  severest  form. 

We  have  often  pointed  out  that  electric  tramways, 
subject  as  they  are  to  the  out-of-date  provisions  of  the 
Tramway  Act  of  1870,  which  were  based  upon  the  con- 
ditions appertaining  to  animal  haulage,  are  heavily 
handicapped  by  having  to  pave  and  maintain  the  road 
surface,  although  electric  tramcars  are  the  only  class 
of  vehicle  that  makes  no  use  of  the  paving,  whilst  all 
others  do.  In  many  cases,  too,  the  tramway  undertak- 
ing lias  had  to  bear  the  cost  of  road  widening,  and  other 
improvements  for  the  benefit  of  the  public  and.  inci- 
ilentally,  of  its  commercial  rivals.  Its  operation  is 
subject  to  onerous  statutory  requirements  with  regard 
to  maximum  fares,  workmen's  fares,  regular  running, 
iVc.  and  it  has  to  pay  rates  on  its  street  works.  It  can- 
not stop  running.  On  the  other  hand,  its  competitors  are 
at  liberty  to  run  or  not  as  they  please,  to  charge  what 
fares  they  tliink  tit.  to  run  on  the  paving  paid  for 
by  the  tramways,  to  ply  only  at  the  rush  hours,  and  to 
leave  the  unremunerative  perioiis  to  the  tramcars;  thev 
make  practically  no  contribution  to  the  cost  of  construc- 
tion or  to  the  upkeep  of  the  roads,  and  they  are  not  sub- 
ject (with  certain  exceptions)  to  examination  as  to  their 
fitness  for  public  transport  traffic.  Where  they  are  in 
competition  with  the  tramways  they  lower  their  tares 
to  a  cut  rate — elsewhere,  of  course,  they  extort  much 
higher  rates,  and  if  the  tramways  ceased  to  exist,  there 
i.<  no  doubt  that  they  would  increase  the  fares  on  the 
routes  where  competition  was  removed.  As  they  run 
regularly  over  the  same  roads  they  soon  destroy  the 
surface,  and  the  community  has  to  bear  the  cost  of 
renewing  it — thus,  in  fact,  defraying  part  of  the  estab- 
lishment charges  of  the  rival  concern. 

Now.  Parliament,  in  imposing  conditions,  and  severe 
conditions,  too,  upon  the  tramway  undertakings — 
municipal  ,niil  other  of  net^essity  granted  them  im- 
plicitly if  not  cxiijiiitly  a  monopoly  of  the  class  of  public 
service  coiucrned.  just  as  it  did  in  thei  cases  of  water. 
•  gas.  and  electricity  supply.  Yet.  under  the  provisions 
of  the  Roads  .\it.  102O,  any  person  or  company  is  en- 
titled (i>  oliiaiii  a  licence  to  ply  motor  vehicles  for  hire 
aiiywlicrc  unless  the  licence  is  withheld  for  certain 
reasons  with  wliich  we  are  not  concerned  ;  the  only  appeal 
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IS  to  the  Minister  of  Transport,  whose  fiat  is  final  and 
cannot  be  reviewed  by  the  Courts  or  any  power  save 
Parliament  itself  !— and  the  Ministry  of  Transport  has 
up  to  the  present  shown  a  tendenty  to  favour  the 
competing  road  vehicles  at  the  expense  of  the  tramways, 
over  which,  one  would  imagine,  it  would  be  its  plain 
duty  to  extend  a  protecting  shield. 

For  confirmation  of  these  statements  we  refer  our 
readers  to  the  report  of  the  discussions  at  the  Tramway 
Conference,  given  elsewhere  in  this  issue;  that  the  mem- 
bers had  most  substantial  grounds  for  dissatisfaction 
will  at  once  be  evident.  Already  hard  hit  by  the  de- 
pression of  the  national  industries  (only  five  municijial 
undertakings  avoided  making  a  loss  last  year),  they 
are  now  assailed  by  a  fierce  and  irresponsible  competi- 
tion. We  entirely"sympathi.se  witli  the  members,  whose 
grievance,  moreover,  is  shared  by  the  private  under- 
Ukings,  and  we  trust  that  the  maximum  pressure  will 
be  exerted  in  and  out  of  Parliament  to  right  their 
undoubted  wrongs. 


GERMAN  GOODS  MASKED  AS  FOREIGN 
MANUFACTURES. 


Attention  was  recently  directed  in  this  journal  to  the 
fact  that  German  firms  have  begun  to  form  shareholding 
companies  in  Switzerland  for  various  purposes,  includ- 
ing the  intention  to  escape  the  taxes  placed  by  the  Allies 
on^German  exports  by  sending  abroad  goods  "  natural- 
ised "  in  Switzerland.  The  question  of  the  passing  off 
of  German  merchandise  as  the  manufactures  of  other 
countries  has  also  arisen  in  Canada,  where,  it  is  stated, 
attempts  are  being  made  to  evade  the  Customs  Act  by 
German  exporters  forwarding  goods  to  Holland,  Swit- 
zerland, and  other  high-exchange  countries,  and  then  re- 
exporting  them  as  the  particular  products  of  these  coun- 
tries. tIic  Canadian  Reconstruction  Association,  deal- 
ing specially  with  this  subject,  asserts  that  evidence  is 
accumulating  of  efforts  to  ship  German  goods  into 
Canada  at  illegally  low  valuations  in  violation  of  the 
Customs  Act.  It  is  also  reported  that  offices  are  being 
opened  in  Holland  for  the  definite  purpose  of  handling 
German  merchandise  intended  for  Canada  and  for  in- 
voicing the  goods  in  Dutch  currency  and  as  of  Dutch 
origin.  .     . 

Naturally,  we  are  not  aware  what  evidence  is  in  the 
possession  "of  the  Canadian  Reconstruction  Association, 
but  there  is  not  the  slightest  doubt  that  the  Germans  are 
endeavouring  to  use  other  countries  as  the  inter- 
mediaries for  the  disposal  of  German  products  as  the 
manufactures  of  the  countries  utilised  for  this  purpose, 
and  of  Holland  in  particular.  Yet  there  is  nothing 
really  new  in  this  German  procedure.  During  the  years 
of  war  many  Dutch  firms,  it  is  regrettable  to  note,  were 
the  willing  "tools  of  the  Germans  in  the  attempted  con- 
tinuation under  Dutch  auspices  of  the  former  German 
trade,  although  the  many  devices  whicli  were  resorted  to 
for  the  purpose  of  deception  were  almost  invariably  dis- 
covered in  England  and  were  successfully  frustrated. 
After  the  armistice,  when  the  Germans  began  to  under- 
stand the  actual  situation  which  they  had  created  for 
themselves  in  the  matter  of  world  trade,  they  consoled 
themselves  for  a  time  with  the  reflection  that  they  wouhl 
always  be  able  to  find  foreign  merchants  and  others  who 
would  be  willing  to  attend  to  the  recovery  of  the  former 
trade  of  Germany.  In  fact,  they  frequently  boasted 
about  this  availaioility  of  foreigners  for  the  express  pur- 
pose of  carrying  on  the  trade,  and  tlie  reports  now  re- 
ceived from  Canada  tend  to  confirm  that  the  work  of  the 
intermediaries,  or  of  the  Germans  in  Holland,  is  al- 
ready in  full  swing  under  the  influence  of  the  new  situa- 
tion created  by  the  low  costs  of  production  in  Germany 
due  mainly  to  very  low  wages,  combined  with  the  effects 
on  sale  prices  of  the  heavy  depreciation  of  the  mark, 
which  latter  was  not  foreseen  when  the  resolye  to  make 


use  of  the  services  of  intermediaries  was  originally  an- 
nounced after  the  armistice. 

As  bearing  on  the  question,  reference  may  be  made  to 
statement.s  which  were  published  in  a  Berlin  newspaper 
— Dcr  Tug — in  July,  when  discussing  the  matter  of 
trade  with  Holland.  The  writer  states  that  numerous 
German  firms  established  themselves  in  Holland  directly 
after  the  armistice  and  found  the  conditions  very 
favourable;  they  eventually,  as  is  said,  saturated  the 
country  with  German  goods.  As  to  the  future  of  these 
firms,  the  newspaper  remarks  that  Holland  is  not  the 
best  site  for  "  German  export  firms  " — export  firms,  be 
it  noted — so  long  as  the  florin  preserves  a  value  which  is 
considerably  higher  than  the  mark.  But  all  the  time  it 
is  conceivable  tliat  these  firms  witli  a  Dutch  domicile 
have  been  elaborating  their  schemes  to  get  the  better,  if 
jiossible,  of  the  world  by  the  camouflage  of  their  manu- 
lactures  as  Dutch  products. 

Of  course,  there  is  another  side  to  the  question  which 
indicates  that  the  German  commercial  invasion  of  Hol- 
land is  not  only  a  serious  matter  to  that  country,  but 
also  that  its  risks  are  fully  appreciated  in  some  respon- 
sible quarters.  Thus,  for  instance,  a  prominent  Dutch 
banker,  about  a  month  ago,  raised  a  strong  warning 
against  the  German  economic  conquest  of  Holland.  He 
drew  attention  to  the  various  banking  interests  estab- 
lished by  the  Germans  in  Holland  without  any  corre- 
sponding action  on  the  part  of  the  Dutch  banks  in  rela- 
tion to  Germany,  and  to  the  great  danger  that  in  the 
course  of  time  Dutch  trade  would  in  this  way  be  diverted 
to  the  German  banks  in  Holland;  and  as  a  further  in- 
stance of  the  German  invasion,  he  mentioned  that  the 
country  was  inundated  with  German  travellers.  The 
banker  deprecated  the  idea  of  inviting  English  banks  to 
extend  their  connections  in  Holland  as  a  counterbalance 
to  the  German  encroachment  on  the  Dutch  economic  life, 
but  the  only  remedy  he  was  able  to  suggest  was  that  the 
Dutch  banks  in  their  turn  should  establish  banks  in  the 
large  towns  in  Germany,  England,  France,  and  other 
countries. 

We  observe  that  the  Canadian  Reconstruction  Asso- 
ciation states  that  many  industries  in  the  United  States 
have  already  suffered  seriously  from  increasing  ex- 
change-aided importations  of  German  merchandise,  and 
figures  are  given  in  this  connection  of  the  large  growl li 
in  German  exports  to  the  United  States  in  the  year  1920- 
21  as  compared  with  the  fiscal  year  of  1918-1'J.  Tlie 
comparison,  however,  is  scarcely  appropriate,  seeing 
that  the  latter  year  comprised  the  final  five  monttis  of 
the  war  and  the  first  seven  months  of  the  still  unsettled 
state  of  trade  after  the  armistice.  Nevertheless,  all  we 
can  say  is  that  as  far  as  the  United  States  is  concerned, 
there  will  be  precious  little  direct  dumping  of  (Jerman 
goods  into  America  after  the  United  States  Consuls  get 
[noperly  to  work  again  in  Germany,  because  the  latter 
are  specially  qualified  to  assess  at  their  real  value  the 
prices  cited  in  the  German  invoices  presented  for  th" 
certification  of  merchandise  destined  for  America.  Tl;e 
certification  of  invoices  by  United  States  Cousuhir 
officials  is  not  a  mere  formality,  as  all  who  have  had 
tiansactions  with  them  know  full  well.  It  certainly 
takes  a  smart  man — a  very  smart  man  indeed — success- 
fully to  deceive  American  Consuls  as  to  the  sale  prices  of 
German  goods,  or  of  those  of  any  other  country  for  that 
matter  ;  and  attempts  to  undervalue  goods  are  almost  in- 
variably detected.  If  every  allied  country  had  a  staff  of 
ir.en  as  Consular  officials  equally  as  qualified  as  are  the 
Americans,  and  with  the  same  duties  to  iierforni,  and 
were  also  to  insist  upon  certificates  of  origin^issued  by 
the  local  Chambers  of  Commerce  in  the  districts  of  pro- 
duction— it  is  probable  that  German  schemes  to  deceive 
other  nations  would  be,  if  not  entirely  frustrated,  at  all 
events  reduced  to  a  minimum;  and  under  such  circum- 
stances it  would  also  be  extremely  difficult  for  Dutch 
firms  or  firms  of  anv  other  nationality  to  succeed  in 
getting  Consular  certification  for  goods  which,  as  a  brief 
inquiry  would  very  probably  soon  he  able  to  prove,  were 
not  produced  by  any  firm  in  the  so-called  country  of 
origin  but  were  "  made  in  Germany." 
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We  hiive  lieitrd  a  good  deal  at 
Criticism  ot  different  times  about  the  methods 
Japanese  adopted  by  some  Japanese  traders.  It 
Metliods.  is  to  be  regretted  that  their  good 
(juulities  and  their  general  business 
alertness  do  not  form  the  complete  story.  There  are 
some  things  that  we  would  rather  not  believe,  and  we  are 
far  from  desiring  to  rush  into  print  with  any  and  every 
grievance  that  the  Britisher  liome  from  abroad  lays 
before  us.  Perhaps  we  are  still  more  disinclined  to  siiy 
anything  that  might  disturb  our  good  relations  with 
Japanese  electrical  and  other  business  men.  We  feel, 
however,  that  silence  would  prevent  the  better  type  of 
Japanese  trader  from  understanding  how  deep  is  the  re- 
sentment in  some  British  hearts  concerning  grossly 
unfair  practices  which  they  in  the  Far  East  will  wish  to 
prevent  as  far  as  their  influence  will  permit.  We  are 
not  referring  to  the  marking  of  Japanese  manufactures 
with  British  distinctive  letters  and  labels,  nor  any  of 
those  other  artifices  which  were  complained  of  during  the 
war  years  that  were  so  full  of  difliculties  for  British  ex- 
porters. We  allude  now  exclusively  to  the  opening  of 
registered  letters  to  British  agents  in  Japan  before  they 
have  been  delivered  to  the  addressees.  An  isolated  case 
is  not  sufficient  basis  upon  which  to  offer  a  Press  criti- 
cism, and  so  long  as  it  was  isolated,  though  it  was  elec- 
trical, we  said  nothing  about  it  in  print.  Now,  how- 
ever, the  charge  comes  from  another  quarter,  for  a  meni- 
[ler  of  the  Bradford  Chamber  of  Commerce  has  brought 
forward  his  own  experience.  The  facts  are  in  agree- 
ment with  those  of  our  electrical  complainant,  and  there- 
fore confirmatory.  Letters  have  been  withheld  from 
delivery  for  a  time,  and  the  information  con- 
tained in  them  has  been  extracted  and  circulated 
to  Japanese  firms !  The  opening  of  letters  before 
delivery  to  an  addressee  is  itself  in  contraven- 
tion of  international  postal  regulations — but  to  give 
away  the  private  information  so  obtained,  to  the 
detriment  of  the  addressee  and  to  the  advantage  of 
Japanese  traders,  is  an  execrable  practice,  sly  and  cun- 
ning, and  deserving  of  the  fullest  possible  exposure, 
whether  it  be  the  mean  action  of  postal  servants  in  the 
pay  of  traders  or  whether  it  be  regarded  with  a  blind 
eye  by  more  important  people.  Sometimes  the  ex- 
tractor or  purchaser  of  information  has  been  indis- 
creetly eager  to  make  use  of  it,  and  has  so  given  the 
game  away  to  the  aggrieved  addressee  as  to  make  himself 
a  laughing  stock  and  a  fool  in  British  eyes  as  he  has  re- 
tired in  confusion — but  that  is  another  story,  and  need 
not  be  told  here.  Where  is  the  sense  of  fair  play  in  men 
who  will  descend  to  such  meth«lids  of  competition?  Such 
practices  are  even  lower  than  those  of  the  German  banks 
in  some  foreign  markets  which  before  the  war  gave  aw^ij^ 
to  German  competitors  the  prices  being  quoted  by 
American  manufacturers  so  as  to  allow  the  Germans  to 
go  one  better  and  under-cut  their  rivals. 


As  the   Swedish  State    Railway    Ad- 
Dleiel- Electric   ministration  has  applied  to  the  Govern- 
CoBches.  ment  for   permission  to  purchase  three 

motor  coaches  fron.  the  German  State 
Works  at  Kiel  at  a  price  of  60,000  kr.  each,  three 
Swedish  companies  have  lodged  a  united  protest  against 
the  proposal.  These  are  the  Allmanna  Svenska,  the 
Atlas-Diesel,  and  the  Diesel  Electric  Wagon  Co.  At  the 
same  time  the  companies  have  asked  the  Government  to 
institute  a  comparative  inquiry  concerning  the  Diesel 
electric  rail  motor  coaches  and  the  German  benzine 
motor  coaches.  It  is  pointed  out  that  the  Swedish  firms 
have  carried  out  pioneer  work  in  the  direction  of  Diesel 
electric  rail  motor  coaches,  and  that  12  of  this  type  have 
been  in  service  on  seven  Swedish  private  railways  for  the 
past  eight  years,  possessing  the  advantages  of  reliability 
and  low  working  expenses.  It  is  contended  that  the 
Swedish  type  would  become  discredited  both  at  home 
and  abroad  if  the  German  coaches  were  sanctioned,  and 
that  the  working  costs  with  tlie  latter,  usinp;  benzine  or 
benzol,  are  from  five  to  six  times  greater  than  the  cost 
with  the  Swedish  coaches. 

According    to    a    correspondent    of     the    Manr/ie.^/fr 
Guardian  Commercial,  at  least  one  British  railway  com- 


Ihe  Engineers' 
Club. 


pany  is  considering  the  adoption  of  a  portable  gas  pro- 
ducer, gas  engine,  dynamo,  and  motors  for  the  propul- 
sion of  trains.  Probably,  Capt.  W.  P.  Durtnall  is  at 
the  back  of  tlio  proposal,  as  he  has  advocated  the  use  ot 
int«rnal-conihustion  engines  and  electrical  transmission 
on  ships,  locomotives,  and  omnibuses  for  many  years, 
and  a  Tyneside  firm  is  building  such  locomotives  under 
his  patents. 

The  progress  of  the  Engineers'  Club 
(London)  during  the  first  month  of  its 
career  has  been,  we  understand,  all  that 
could  be  desired.  The  membership  is 
over  3,.'50U,  as  was  anticipated  by  the  Committee,  and 
the  average  income  from  subscriptions  is  much  higher 
tlian  had  been  allowed  for  in  the  preliminary  estimates, 
indicating  that  the  proportion  of  town  members  to 
country  and  oversea  members  has  been  well  maintained. 
So  far  as  we  are  aware,  the  arrangements  made  by  tho 
Committee  have  met  with  the  approval  of  the  members, 
and  there  is  no  doubt  that  the  Club  is  already  fulfilling 
its  purpose  in  becoming  the  recognised  rendezvous  for 
engineers  whenever  the}-  are  in  London  ;  one  cannot  enter 
the  premises  without  meeting  a  number  of  professional 
acquaintances.  We  understand  that  developments  are 
in  progress  with  a  view  to  providing  for  the  comfort 
and  convenience  of  members  who  have  little  time  to 
spare  for  the  midday  meal  and  require  "  quick  lunch  " 
facilities ;  and  attention  may  again  be  drawn  to  the 
advantages  offered  by  the  Club  for  dinner  parties,  re- 
union dinners,  and  similar  social  functions  on  a  mode- 
rate scale,  of  which  so  many  are  held  in  the  course  of  a 
twelvemonth. 

The  Club  is  still  a  young  institution,  and  some  time 
must  necessarily  elapse  before  it  is  working  at  the 
jiighest  efficiency  and  load  factor,  but  it  has  already 
done  so  well  that,  with  the  hearty  co-operation  and  good- 
will of  the  members,  it  may  be  counted  upon  as  a  per- 
manent institution,  which  fills  the  want  that  has  been 
so  keenly  felt  for  many  years,  and  which  will  probably 
develop  eventually  into  a  vastly  bigger  and  more  im- 
portant concern  than  is  generally  imagined.  Perhaps 
it  is  the  nucleus  of  an  Engineering  Union  rivalling  in 
importance  and  utility  the  famous  establishment  in 
New  York,  and  bringing  together  the  great  British  En- 
gineering Institutions  in  one  powerful  organisation. 


Although  the  utilisation  of  water 
Electric  Power  power  by  private  enterprise  for  hydro- 
in  Norway.  electric  works  in  Norwaj-  has  been  ham- 
pered for  many  years  past  bj'  legislative 
restrictions  in  the  matter  of  concessions  and  the  high 
taxes  imposed  on  the  undertakings,  it  has  yet  been  pos- 
sible to  establish  certain  privately-owned  works  in  addi- 
tion to  those  which  have  been  constructed  for  the 
account  of  and  working  by  the  State.  If  these  works 
had  been  in  existence  ten  years  ago  the  supply  of  power 
would  have  assisted  in  the  development  of  existing,  and 
the  creation  of  new,  industries,  but  this  possibility  is 
out  of  the  question  now  under  the  industrial  depression 
prevailing  in  Norway,  and  the  diflBculty  experienced  in 
raising  capital  for  private  enterprise.  Under  the  cir- 
cumstances, it  is  not  surprising  to  hear  that  considerable 
quantities  of  energy  available  at  existing  hydro-electric 
works  are  finding  no  profitable  use.  This  state  of  affairs 
is  said  to  apply  not  only  to  the  large  works  at  Tyssedal, 
but  also,  to  a  greater  or  lesser  extent,  to  all  the  hydro- 
electric works  in  Norway.  Even  the  State  works  at 
Glomfjord,  which  has  50,000  h.p.  at  disposal,  and  can 
be  extended  to  75,000  h.p.  or  100,000  h.p..  is  awaiting 
big  customers  for  the  power,  which  is  declared  to  be  too 
dear  at  from  .30  kr.  to  50  kr.  per  horse-power-year. 
The  power  available  at  the  Glomfjord  works  has  also 
been  offered  to  the  German  Hugo  Stinnes.  but  the  offer 
is  said  to  have  been  declined.  Hydro-electric  works 
established  in  war  time  and  at  the  prices  tlien  prevail- 
in;;,  and  also  for  some  time  after  tlie  conclusion  of  hos- 
tilities, are  not  entertaining  propositions  from  the 
standpoint  of  supply  charges  to  consumers  :  hence  the 
large  amount  of  energy  for  which  no  users  can  be  found 
at  the  present  time. 
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ENGINEERS    AND    THE    CAMERA. 


By    J.    WALKER. 


Nowadays  everyone  knows  how  popular  the  "  travel  " 
and  ''  things  of  interest  "  pictures  are  in  our  kinemas, 
and  it  is  because  of  this  that  the  following  lines  have 
been  put  together  to  show  how  engineers  can  make  use 
of  the  camera  to  make  their  own  pictures  of  "  travel  " 
and  ■■  interest."  The  camera  should  become  part  of  the 
engineer's  kit.  Why  not?  The  engineer  from  the  first 
day  he  enters  his  apprenticeship  is  taught  how  to  read 
a  blue  print  which,  after  all.  is  a  photograph. 

The  author  always  made  it  a  point  when  going  on  to 
a  repair  job  or  tiie  laying-down  of  a  new  installation 
first  of  all  to  make  certain  that  his  camera  and  slides 
were  packed  safely  with  the  tools,  papers,  &c.,  to  be 
used  on  the  job.  When  a  repair  was  to  be  carried 
out  on  a  machine  at  some  distant  colliery,  20  to  30  miles 
away  from  headquarters,  the  camera  was  found  very 
useful  for  taking  pictures  of  the  actual  parts  broken 
and  for  explaining  the  state  of  aSairs  to  the  chief, 
when  he  found  it  impossible  to  be  personally  present 
at  the  breakdown.  Many  a  time  spare  parts  have  been 
looked  out  and  temporary  patches  made  up  there  and 
then  with  the  aid  of  photographs. 

Tradesmen  who  may  have  been  sent  out  to  a  job,  and 
who  have  had  to  go  back  to  the  shop  for  some  spare 
part,  will  know  the  diflBculty  they  have  experienced  in 


getting  other  people  to  understand  what  they  actually 
wanted.  By  the  use  of  even  the  crudest  of  pictures  the 
"  explaining  "  can  be  very  easily  done. 

Some  may  say  :  "  It's  all  right,  but  you  can't  take  jiii - 
tures  of  every  little  thing,  and  what  would  the  boss  say, 
any  way,  about  wasting  time?  "  There  is  certainly  no 
need  to  take  every  little  thing,  but,  of  course,  one  would 
be  able  to  form  his  own  opinion  as  to  what  he  should 
take.  It  may  be  worthy  of  mention  that  as  regards 
'■  little  "  things  the  author  has  numerous  photos  of  bent 
bolts  and  nuts,  sheared  cotter  pins;  and  pins  just  being 
sheared,  but  which  were  caught  in  time  before  actual 
damage  was  done.  As  regards  what  the  boss  would  say  : 
well,  nowadays  chiefs  have,  or  should  have,  more  gump- 
tion than  to  say  it  would  be  a  waste  of  time  taking 
)>icturcs  of  any  pieces  of  j)lant  or  general  surround- 
ings in  which  they  themselves  were  personally  interested. 
The  author  knew  some  chiefs  wlio  were  very  grateful 
for  pictures  whiih  enabled  reports  to  be  drawn  up  and 
the  situation  grasped  even  although  they  themselves  were 
not  actually  on  the  ground. 

Fig.  1  shows  a  power  station  floor  cut  up  for  the 
running  of  cables  in  the  duct.  The  channel  and  angle 
irons  across  the  gap  .-erve  the  double  purpose  of  sup- 
porting the  rack  insidators  for  the  cables  and  also  for 


supporting  the  floor,  which  was  laid  after  all  work  was 
completed. 

This  same  picture  is  to-day  in  the  hands  of  the  chief 
who  finds  it  very  convenient  for  going  over  the  job  (in 
his  own  chair)  with  his  foreman,  when  new  cables  are 
to  be  run  or  any  alteration  is  to  be  carried  out. 


Fig.   2. 


This  picture  brings  out  a  point  to  which  special  atten- 
tion should  be  drawn.  Chief  engineers  and  their  staffs 
are  well  acquainted  with  the  fact  that  when  a  job  crops 
up  a  good  deal  of  planning  and  discussion  takes  place 
in  the  oftice  even  before  a  man  has  been  put  on  the 
actual  work.  It  will  be  granted  that  much  pencil  and 
paper,  as  well  as  time  in  explaining  things,  would  be 
saved  by  the  use  of  photographs.  Take  fig.  2,  for  in- 
stance. This  shows  the  working  parts  of  an  electric 
trolley  used   in  a  factory.     This  picture  was  very  often 


I'^m.  3. 

used  bv  the  chief  when  any  instructions  were  to  be 
given  as  regards  the  charging  of  the  accumulators,  or 
when  special  attention  was  to  be  given  to  other  parts. 
One  can  see  that  a  lot  of  running  about  can  be  done 
away  with,  and  the  same  result  can  be  got  by  going 
over  the  photograph  as  by  going  down  to  the  actual  job. 
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Fig.  3  is  a  bird's-eye  view  of  the  power  station  on  the 
erection  of  which  part  of  the  author's  apprenticeship 
was  serveii.  This  picture  serves  the  double  purpose 
of  being  of  interest  as  well  as  reviving  pleasant  memo- 
ries. How  many  to-day  would  like  to  have  an  old  photo- 
graph of  their  "  ain  wee  corner  "  of  the  woikshop  in 
which  they  served  their  apprenticeship. 

Fig.  4  sliows  a  small  lighting  plant  installed  in  the 
Highlands  of  Scotland  many  miles  distant  from  the  head- 
quarters of  the  young  engineer  who  laid   it  down,   and 


who  made  use  of  his  camera  when  the  job  was  completed. 
One  can  quite  understand  how  proud  he  was  to  come 
home  to  his  chief  and  say:  "  That's  it.  What  do  you 
think  of  it,  sir?  " 

Many  a  time  engineers  on  reading  a  book  come  across 
a  drawing  or  a  photograph  of  something  of  special  in- 
terest, and  often  wish  they  could  have  a  copy.  Without 
a  camera  their  only  means  would  be  to  cut  out  the  page, 
and  thus  destroy  the  book  or,  on  the  other  hand,  they 
would  require  to  make  a  tracing.  This  in  itself  would 
perhaps  put  the  idea  out  of  their  heads,  but  with  the 
camera  the  actual  page  could  be  taken.  Fig.  5  shows  a 
drawing  which  was  specially  required  witjioiit  cutting  it 
out. 

Enough  has  been  written  to  show  how  useful  the 
camera  can  be  to  the  engineer,  but  in  addition  to  the 


Fio.  5. 

uses  already  mentioned,  there  is  one  to  which  more 
attention  should  now  be  paid,  namely,  to  make  use  of 
the  camera  in  the  interests  of  our  apprentices. 

Photographs  play  a  very  important  part  in  the  train- 
ing of  our  young  engineers,  be  they  electrical,  mechani- 
cal, mining,  or  marine.  The  pages  of  our  journals  and 
text  books  are  more  easily  understood  wlien  piiotographs 
are  used  to  illustrate  various  points. 

Young  engineers  should  be  encouraged  to  take  pic- 
tures of  macliinery  in  their  woi'ks,  and  \>e  allowed  to 
make  use  of  tlieiu  for  lantern  slides,  which  in  turn  would 
be  shown  and  described  before  local  engineering  socie- 
ties. By  so  doing  the  young  men  would  be  educating 
themselves  as  well  as  others. 

The  author  knows  of  no  better  moans  of  "  drawing 
out"  our  apprentices  than  the  getting  up  of  a  paper 
for  discussion  at  the  engineering  clubs,  which  paper 
would  lie  illustrated  and  adorned  by  means  of  lantern 
Blides.     Of  course  it  is  no  new  idea  for  apprentices  to 


give  a  paper  on  "Apprentices'  Night,"  but  very  few 
papers  (perhaps  for  want  of  pluck  to  ask  the  chief's  per- 
mission to  take  thenij  are  ever  illustrated  by  pictures. 

The  engineering  clubs  and  societies  should  certainly 
take  up  the  matter,  and  give  the  necessary  encourage- 
ment for  the  presentation  of  illustrated  papers,  especi- 
ally in  these  days,  when  everj'one  "  wears  "  a  camera. 

As  regards  apparatus — perhaj)s  the  works  "  official  " 
photographer  knocks  all  the  stuffing  out  of  the  young 
fellows  in  the  workshops  when  they  see  him  coming 
down  with  his  assistant  carrying  a  large  camera  and 
a  heavy  stand,  but^here  is  no  necessity  for  special  ap- 
paratus. It  is  necessary,  of  course,  for  the  works  man- 
ager to  have  the  very  best  pictures  for  his  catalogues, 
but  for  the  young  engineer's  purposes  a  much  smaller 
and  cheaper  outfit  is  sufficient. 

Then  again,  the  pictures  of  machinery  and  break- 
downs do  not  require  to  be  "  works  of  art."  So  long  as 
they  serve  their  purpose,  that  is  all  that  is  wanted. 

A  quarter-plate  folding  type  plate  camera  with  a 
focusing  .screen  answers  the  requirements  very  well. 


"TURNING"     versus     "ORINDINQ"     OF 
COMMUTATORS. 


Bt  JOSEPH  T.  TOWLSON. 


An  esteemed  contributor  (Mr.  Owen  Linley),  writing  on 
"  The  Grinding  of  Coninmtators  "  (ELiicxmcAL  Review, 
September  2nd,  page  303),  while  making  a  case  for  the 
advantages  of  grinding,  and  deprecatory  to  the  turning 
of  commutators,  put  forward  some  most  peculiar 
remarks. 

I  hope,  in  the  following  statements  of  facts  and  of 
personal  experience,  to  throw  a  little  light  on  the  sub- 
ject, and  if  I  am  compelled  to  give  a  gratuitous  adver- 
tisement in  respect  of  the  qualities  of  motors  and  genera- 
tors of  a  particular  company's  manufacture,  I  hope  to 
be  forgiven,  my  only  object  in  so  doing  being  that 
what  I  write  shall  ring  true  and  indisputable.  It  is, 
moreover,   open  to  investigation. 

The  India-Rubber,  Gutta-Percha  &  Telegraph  Works 
Co.,  of  the  island  of  Silvertown,  has  running  in  its 
factory  about  six  hundred  motors  and  generators  rang- 
ing from  1  to  1,000  kW.  The  company  has  also  the 
\ipkeep  of  many  motors  and  generators  working  at 
various  factories  in  the  vicinity,  and  it  has  manufac- 
tured many  hundreds  of  these  machines  for  outside 
customers,  which  come  under  our  observation  at  very 
long  intervals,  though,  when  repairs  are  necessary,  the 
company  has  the  work  to  do.  Amunrj  all  these  innumer- 
able machines,  not  one  committator  has  been  ground. 
They  are  well  prepared,  rock  hard,  and  substantial,  the 
amount  of  copper  in  the  sections  being  generous.  They 
are  turned,  and  buffed  with  glass-cloth  or  emery-cloth, 
the  cloth  being  simply  held  in  a  block  of  wood  cut  to 
the  curve  of  the  particular  connnutator  and  extending 
about  20  deg.  around  its  periphery.  No  special  tools 
are  used — just  suitably-ground  single-point  tools— and 
the  copper  is  turned  at  a  speed  of  200  ft.  per  minute, 
and  buffed  at  about  double  that  speed.  No  trouble  is 
met  with  in  respect  of  the  true  running  of  the  armature 
shaft,  the  resources  of  the  turning  shop  in  respect  of 
men  and  means  being  amply  equal  to  making  any  shaft 
run  true  within  "  half  a  thou."  in  quick  time.  The 
writer  hns  been  in  charge  of  such  work  for  many  years, 
and  to  his  personal  knowledge  no  difficulty  has  been  met 
with  as  regards  tlie  operation  of  turning  "corns."  of 
any  size,  nor  has  he  found  any  case  where  the  turned 
commutator  has  failed. 

There  are  motors  running  in  that  factory  of  various 
ratings,  which  have  run  all  but  day  and  night  for  15 
years,  and  have  never  been  touched.  Day  after  day 
and  year  after  year  they  take  up  their  respective  loads, 
and   the   oiily  attention'  they   get  is  the  weekly   supply 
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of  oil  to  their  ring-oiled  journals,  and  a  pufi  or  two 
with  a  blower,  wherewith  to  disperse  the  carbon  dust. 
No  special  men  are  deputed  to  turn  the  "'  corns.,"  and 
they  are  done,  and  well  done,  frequently  by  lads  in  their 
teens. 

Large  commutators  from  100  to  1,000  kW  are  turned 
and  buffed  in  their  places  quite  easilj%  while  the 
"  coms."  of  lesser  powers  are  taken  out  and  turned  and 
replaced  in  less  than  two  hours. 

It  is  a  significant  fact,  and  an  absolute  proof  of  the 
durability  of  the  .Silvertown  turned  commutators,  that 
though  there  are  six  hundred  tojceep  in  repair,  the 
men  whose  duty  it  is  to  attend  to  the  repair  work  are 
frequently  out  of  a  job.  The  durability  of  a  modern 
commutator  designed  as  it  should  be,  and  turned  and 
buSed,  challenges  most  emphatically  any  statement  made 
derogatory  to  turning;  and  fine  colour  is  lent  to  such 
challenge  by  the  fact  of  a  Silvertown  commutator  run- 
ning for  over  15  years  in  a  machine  shop,  exposed  to  all 
the  dust  and  dampness  which  appertains  to  such  shops, 
with  the  minimum  of  attention.  Any  who  may  hold  a 
brief  for  the  grinding  way  are  welcome  to  their  faith, 
though  I  am  certain  that,  did  they  adopt  the  turning 
way  as  is  done  in  Silvertown,  they  would  be  surprised 
and  satisfied  at  the  result. 


THE     IDEAL     ELECTRIC     KITCHEN. 


By  MARY  GWYNNE  HOWELL. 


There  is  no  doubt  that  the  all-electric  kitchen  will  be 
the  highest  mark  of  efficiency  in  the  labour-saving  house 
of  the  future. 

Although  conditions  are  not  favourable  at  the  moment, 
yet  there  is  always  the  hope  that  "somehow''  and 
"  some  time  "  electricity  will  be  sufficiently  cheap  and 
plentiful  to  be  adopted  as  the  universal  household  ser- 
vant, for  heating,  cooking,  and  driving  appliances,  as 
well  as  for  lighting.  With  such  future  popularity  in 
view,  it  may  be  as  well  to  consider  particulars  which 
are  likely  to  find  favour  with  the  housewife. 

Looking  at  it  from  the  point  of  view  of  electricity 
taking  the  place  of  servants,  there  are  several  things  to 
be  remembered  :  — 

1.  The  ideal  electrical  equipment  consists  not  of  a 
multiplicity  of  electrical  utensils,  but  of  appliances 
capable  of  a  multiplicity  of  tasks. 

The  busj-  housewife  is  not  much  better  oS  for  electrical 
appliances  so  numerous  and  intricate  in  design  that 
they  take  more  trouble  to  keep  clean  than  the  old- 
fashioned  pots  and  pans.  Electric  toasters  and  grillers, 
coSee  pots,  immersion  heaters,  and  hot  plates,  are  per- 
fectly delightful  regarded  singly,  but  a  thorough  col- 
lection of  them  will  entail  quite  a  lot  of  cleaning  and 
polishing,  and  this  "  aftermath  "  is  a  point  of  consider- 
able importance  to  the  servantless  housewife.  On  the 
other  hand,  what  a  treasure  beyond  price  to  such  a 
woman  is  a  general  utility  motor,  with  its  "  magic  " 
attachments  capable  of  cleaning  the  silver  and  brass, 
shredding  the  vegetables,  chopping  the  meat,  heating 
the  cakes  and  batters,  and  suchlike  tasks.  These  are 
time-taking  and  energy-e.xpending  jobs,  and  an  appli- 
ance that  will  accomplish  them  swiftly  and  efficiently 
will  find  iiigh  favo\ir  in  the  eyes  of  the  home  worker. 

2.  Of  all  hated  tasks  possil)ly  wuxhing  v p  will  take 
first  filace.  Why?  Because  it  is  "  messy  ";  it  takes  u]> 
at  least  lialf  an  hour  of  precious  time  three  or  four 
times  a  day  ;  it  involves  much  muscle  and  step  motion  ; 
and — the  biggest  grievance — it  lias  no  lasting  results. 
It  is  not  a  "  worth-while  "  job,  and  yet  there  is  no 
escape  from  it.  There  is,  then,  a  real  need  for  electrical 
dish  washers,  and  provided  tiiey  are  safe,  efficient,  and 
reasonable  in  price,  such  appliances  will  be  iiailed  with 
delight  in  the  servantless  kitchen. 

3.  Practically  all  the  major  household  macliines  should 
be  considered  as  fixtures.  Washing  machines,  clothes 
driers,    ironers,    ironing    boards    with    their    accessory 


electric  irons,  dish  washers,  A-c,  all  require  convenient 
and  adequate  connections  to  gas,  electricity,  water 
supply,  and  drainage. 

At  the  moment,  perhaps,  this  need  is  not  very  ap- 
parent, since  such  appliances  are  in  the  experimental 
stage  as  far  as  the  housewife  is  concerned,  but  once 
the  all-electric  kitchen  becomes  an  everyday  affair  in- 
stead of  a  novelty,  it  will  be  essential  to  arrange  tiie 
appliances  logically,  install  them  permanently,  and 
utilise  them  intelligently.  By  such  means  household 
management  will  be  placed  on  a  business  basis. 

Apart  from  actual  labour-saving  appliances  there  are 
still  matters  in  which  the  practical  utilisation  of  electri- 
city in  the  liitchen  is  possible.  Of  these  the  most  im- 
portant are  ventilation  and  illumination. 

In  no  place  is  efficient  ventilation  more  necessary  than 
in  the  kitchen,  yet  there  is  seldom  any  provision  made 
beyond  the  door  and  windows. 

Not  only  is  it  difficult  to  keep  the  kitchen  at  an 
equable  temperature,  but  any  attempt  to  keep  it  cool 
while  cooking  is  progressing  often  means  a  draught,  and 
a  draught  means  a  cold  for  the  cook,  and  a  cold  for  the 
cook  means  danger  to  the  whole  household. 

The  simplest  method  of  overcoming  this  difficulty  is 
by  the  installation  of  a  motor-propelled  fan  in  a  panel 
in  the  upper  sash  of  a  window.  The  fan  in  motion  will 
draw  out  all  cooking  odours  as  well  as  the  hot  air, 
and,  moreover,  will  keep  the  air  in  motion,  which  is 
a  desirable  factor  in  all  ventilation. 

Since  cooking  odours  in  the  house  are  closely  con- 
nected with  inefiScient  ventilation  a  hood  over  the  cook- 
ing stove  is  a  great  asset,  and  when  a  blower  operated 
by  electricity  is  connected  with  the  hood,  it  is  possible 
to  draw  off  all  cooking  odours  directly,  without  giving 
them   a  chance  of  pervading  the  hall  atmosphere. 

And  not  only  in  the  kitchen,  but  throughout  the 
house  is  added  ventilation  by  means  of  electrical  ap- 
pliances a  point  to  be  considered. 

Electric  lighting  has  reached  a  stage  of  efficiency 
beyond  criticism,  and  it  is  probably  the  housewife's 
fault  rather  than  the  electrician's  that  her  kitchen  is 
not  as  a  rule  adequately  lighted.  At  the  same  time,  the 
installation  of  lamp  sockets  in  such  positions  as  to 
ensure  a  good  light  at  the  sink  and  the  stove  will  make 
her  realise  how  important  are  such  details. 

In  conclusion,  domestic  difficulties  invite  mechanical 
help,  and  nothing  but  the  cost  of  electricity  deters 
its  general  adoption.  Everything  but  the  price  is  in 
its  favour,  and  could  this  difficulty  be  eliminated  elec- 
tricity and  electric  appliances  should  reign  supreme 
in  every  house  in  the  land.     What  can  be  done  about  itJ 


Battery  Locomotives  on  the  Isle  of  Man. — Visitors  to  the 
Isle  of  Man  this  year  will  have  hail  an  opportunitv  of  seeing 
what  can  be  done  by  the  storage  battery  to  solve  the  problems 
of  transportation  from  aesthetic  and  utilitarian  standpoints. 
At  Groudle  Glen,  near  Douglas,  one  of  the  "  show  "  places  of 
the  island,  there  is  a  miniature  railway  which  previously  had 
been  operated  by  steam  locomotives,  but  has  now  been  con- 
verted to  use  storage  battery  locomotives.  The  two  locomo- 
tives used  were  supplied  by  British  Electric  Vehicles,  Ltd.,  and 
each  is  driven  by  40  I.M.V.  10  Exide-Ironclad  cells. 

These  neither  obtrude  themselves  on  the  landscape  nor 
obscure  the  view  of  passengers.  Steam  locomotives  seem  to 
have  a  special  trick  of  emitting  clouds  of  steam  wnen  passing 
through  the  more  beautiful  parts  of  the  route.  If  the  object 
of  the  passenger  is  merely  to  get  from  one  point  to  another 
as  quickly  as  possible  he  may  not  be  worried  by  this  screen 
between  himself  and  the  scenery,  but  wlien  he  has  come  ex- 
prcs.sly  to  si^e  it,  and  the  line  has  been  built  for  this  purpose, 
it  is  decidedly  irritating  to  have  the  engine  driver  ring  down 
the  curtain  so  frequently. 

Whore  the  gradients  do  not  rule  it  nut,  the  storage  battery 
locomotive  has  advantages  also  over  the  trolley  locomotive  in 
.such  work  as  that  at  Groudle  Glen.  The  erection  of  the  over- 
head equipment  necessarily  involves  the  cutting  back  of  trees 
ti)  prevent  short  circuiting  and  "earths";  and  the  railway 
becomes  most  conspicuous  in  those  places  where  the  natural 
surroundings  demand  that  it  should  remain  conce.Tled. 

Tlie  enterprise  of  the  directors  of  the  Howstr.ike  Estate  in 
developing  the  attractions  of  Groudle  Glen  througli  the  sub- 
stitution of  the  battery  for  the  steam  boiler  could  be  studied 
with  benefit  by  others  interested  in  similar  projects. — Electric 
Vehicle. 
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ELECTROCULTURE. 


By    "ANODE." 


A  PEW  years  ago,  several  large  exijeriiiieiits  in  electro- 
culture  were  carried  out  in  various  districts;  while 
the  results  obtained  were  very  encouraging,  we  have  not 
been  favoured  by  the  autliors  of  these  experiments  with 
any  data  on  the  subject  of  late,  and  this  must  serve 
as  my  apology  for  putting  forward  the  results  obtained 
by  me  in'  a  small  garden  with  apparatus  within  the  reach 
of  all,  and,  moreover,  entirely  independent  of  a  generat- 
ing station,  perfectly  safe,  and  productive  of  a  large 
amount  of  pleasure  and  interesting  incursions  into  other 
branches  of  science. 

The  apparatus  consisted  of  a  trembler  coil  capable 
of  giving  a  2-in.  spark  with  a  6-volt  accumulator, 
several  bobbin  insulators,  some  heavy  gauge  copper  wire, 
and  2  oz.  24  S.W.G.  S.C.C.  copper  wire. 

The  plot  of  garden  was  30  ft.  by  18  ft.,  and  the  heavy 
copper  wire  was  strung  from  end  to  end  both  sides  of 
the  plot,  insulated  at  each  end,  while  the  light  wire  was 
suspended  across  the  plot  from  the  heavy  wire  on  bobbin 
insulators,  at  a  height  of  about  i  ft. 

This  enabled  me  to  move  the  overhead  equipment  up 
to  one  end  for  convenience  in  cultivation,  digging,  weed- 
ing, &c. 

As  the  voltage  was  extremely  high  it  was  necessary 
to  affix  danger  notices,  and  I  soon  found  that  a  great 
deal  of  interest  was  taken  in  the  experiment  by  all  and 
sundry,  but  after  a  time  the  novelty  wore  off,  and  callers 
were  few  and  far  between  ;  as  1  did  not  want  any  acci- 
dents, I  did  my  best  to  discourage  visitors. 

A  peculiar  effect  I  noticed  was  that  if  you  held  the 
end  of  a  dry  w^alking  stick  near  the  high-pressure  wire, 
a  blue  glow  was  seen  round  the  ferrule,  and,  in  fact,  this 
constituted  a  very  good  way  of  finding  out  whether  the 
conductor  was  continuous,  as  owing  to  the  exposed 
situation  of  the  garden,  breakages  were  frequent. 

One  night  1  landed  home  with  a  friend,  to  whom  1 
was  anxious  to  show  tlie  equipment;  on  the  way  up 
I  mentioned  the  corona  effect,  and  proceeded,  on  our 
arrival,  to  demonstrate  it,  but  forgot  for  the  moment 
that  I  was  doing  so  with  an  umbrella  with  a  steel  stem. 
I  was  forcibly  reminded  of  it  by  the  ensuing  shock  which 
afforded  my  friend  considerable  amusement. 

The  next  sufferer  was  the  dustman,  whom  I  had 
warned  of  the  great  danger  of  getting  too  near  the  line, 
and  really  he  had  no  riglit  to  say  what  he  did,  for  he 
distinctly  said:  "That's  all  right,  guv'nor,  leave  it 
to  me,  1  know  all  abaht  it."  He  did,  and  the  cause  of 
his  enlightenment  was  that,  after  taking  the  dustbin 
out,  he  returned  with  it  on  his  shoulder  and  turned 
round  to  dump  it  in  its  accustomed  place ;  he  proceeded 
to  lower  it  very  carefully,  and  placed  it  on  the  live  wire. 

He  kept  on  for  at  least  five  minutes,  and  never  re- 
peated himself.  I  never  thought  the  English  language 
was  so  rich  in  invective,  and  on  mj-  suggestion  that  he 
should  enter  for  tlie  Billingsgate  championship,  he  went 
off  again  at  synchronous  speed  till  at  last  the  fuses  blew. 

My  wife  was  distinctly  of  the  opinion  that  the  largesse 
paid  to  this  horny-handed  son  of  toil  should  not  be 
charged  to  the  garden  account;  but  women  have  no 
sense  of  perspective.  Personally,  I  thought  it  cheap  at 
the  price. 

Incidentally,  the  dustbin  on  reacliing  terra-firma 
flattened  out  a  seed  bed  of  oliions,  and  carried  away  a 
portion  of  the  overhead  equipment,  which  dropped  on 
to  a  promising  row  of  pi'as  and  electrocuted  them. 

Sultan,  a  poodle  of  uncertain  origin  belonging  to 
my  neighbour,  began  to  take  a  great  deal  of  interest 
in  the  garden,  and  evidently  arrived  at  the  conclusion 
that  it  was  just  tlie  place  to  hoard  his  treasures,  so  one 
day  I  suspended  a  nice  meaty  bone  from  the  wire  just 
about  a  foot  from  the  ground,  and  stationed  myself  at 
the  switch  inside  the  house  and  nwaited  developments. 

His  lordship  appeared,  1  switched  off,  he  got  the  bone 
nicely  in  his  jaw^-  *iid  I  switched  on.     Sultan  was  im- 


mediately taken  with  a  combined  attack  of  lockjaw, 
locomotor  ataxy,  general  jiaralysis,  hemiplegia,  and 
strychnine  poisoning,  and  struck  dumb  into  the  bargain. 
The  physiological  effects  were  remarkable,  and  variegated 
displays  were  easily  obtained  by  quickly  switching  ofi 
and  on. 

As  he  appeared  to  be  suffering  somewhat,  I  switched 
off,  and  he  seemed  to  imagine  that  he  was  a  series-wound 
motor  running  on  no  load;  in  his  revolutions  and 
evolutions  round  the  garden,  he  shipwrecked  everything 
that  the  dustman  had  missed. 

His  owner  witnessed  this  interesting  experiment,  quite 
unknown  to  me,  and  was  of  the  opinion  that  it  savoured 
of  vivisection  with  a  dash  of  Bolshevism  thrown  in,  but 
this  I  strenuously  deny,  and  for  my  own  part  I  consider 
that  Claude  Bernard  was  a  back  number  in  scientific 
researches  of  this  nature. 

It  took  me  about  a  month  to  get  things  all  square 
again,  when  we  had  a  visitor,  a  young  lady  from  the 
country,  who  was  greatly  interested  in  this  latest  method 
of  food  production.  She  was  of  the  opinion  that  I 
greatly  overestimated  the  danger  of  touching  the  line, 
and  one  day  carried  out  the  experiment  on  her  own 
account. 

As  she  had  been  brought  up  in  a  refined  home,  and 
carefully  shielded  from  all  worldly  taint,  she  was  at  a 
loss  what  to  say,  but  the  Athanasian  creed  and  extracts 
from  the  Psalms  supplied  the  deficiency.  She  then  en- 
tered into  a  searching  and  critical  analysis  of  my  past, 
and  finished  up  with  a  lurid  description  of  my  future 
destination. 

And  there  was  silence  for  half  an  liour  .  .  .  when 
my  wife  discovered  that  the  accumulator  was  leaking, 
and  had  burnt  a  hole  in  the  dining-room  carpet. 

On  my  return  home  next  evening  1  found  the  whole 
outfit  scrapped  ;  but  though  my  experiments  did  not  lead 
to  any  new  facts  being  discovered  in  the  horticultural 
line,  I  have  every  confidence  in  recommending  an  electro- 
culture  outfit  to  tliose  in  search  of  cheap  and  refined 
amusement. 


IMPORT     TRADE     OF     CHINA. 


The  following  table  shows  the  value  (and  where  possible 
the  weight)  of  China's  imports  in  19'2C)  of  material  of  interest 
to  the  electrical  and  allied  trades,  indicating  the  principal 
countries  of  origin.  The  figures  for  1919  are  given  iu  com- 
parison, and  notes  of  increases  or  decreases  are  added.  The 
advance  in  Chinese  purchases  is  striking,  and  it  is  note- 
worthy also  that  Great  Britain  is  regaining  its  share  rapidly. 
It  is  probable  that  the  trade  credited  to  Hong  Kong  was  to 
a  fair  extent  transacted  with  the  Unit<'d  Kingdom. 

The   Chinese    picul  =  13.3J    lb.    average,    and    the    Haikwan 
t;iel  =  6s.  4d.  in  1919  and  6s.  9id.  m  19'2t). 


Country  whence  imported. 
AlurHiniitm;  manujactured. — 

Total  piculs 

taels 
iTapan  piculs 


T'nited  States 


T<)t;il 

Hong  Kong 
Great   Britain 


taels 

piculs 

taels 


1919. 

1.760 

'2S7.aX) 

J..5iXI 

'27.5,(KK) 

UiO 

10.000 


19-20.    Inc.  or  dec 


rfal :  bars,  uliret 

'27,000 
SOO.tXX) 


Japan 
Canada 


United  States 


piculs 

t;i«ls 

piculs 

taels 

piculs 

taels 

piculs 

taels 

piculs 

taels 

piculs 

taels 


8,ax) 

247.tKX1 

1,6a) 

56,tXX1 

15.CX)0 

4G8,(X)0 

i,;«t) 

54,(I(MI 
3'2,0tX) 


1 ,040 
70,t)tX) 

613 
45.aX) 

•265 
15.(XK) 

wire,  <fc. — 
44,5(X) 
l.'2'24.axi 
10,9tX» 

3i8.ax> 

15.470 

•298. tW 

16.500 

505.000 

14 

l.OtX) 

1.980 

81,000 


7'20 

'217.(KI0 

977 

30,6tK) 

105 

5,0(K) 


17.500 
3ti4.000 

'2.3(10 

71.0(H1 

13.780 

'242.aX1 

1.5(X1 
37.000 

1.316 
53,(XX) 

1,438 
49,000 
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Country  whence  imported.  1919. 

Copper,  bars,  rods,  sheets,  plates, 
nails,  and  uire. — 


19-20.    Inc.  or  dec 


Total 

piculs 

40,UU0 

60,000 

+ 

•20.000 

taels 

l,334.l)0(> 

i.9oo.aio 

+ 

566. (ItO 

Hong  Koug 

piculs 

430 

810 

+ 

3MJ 

taels 

lo.tKX) 

2(;.(X)o 

+ 

ll.(HX» 

Great  Britain 

piculs 

988 

3.000 

+ 

2.(112 

taels 

•23.000 

94,000 

+ 

71,(KKJ 

Japan 

piculs 

3(5.000 

55.000 

+ 

19.(«tO 

taels 

1. -209.000 

1.768.000 

+ 

559,000 

Canada 

piculs 

917 

r22 

— 

795 

taels 

•29.000 

3.000 

— 

-26,(XIO 

United  States 

piculs 

1.400 

6.O0O 

+ 

4,540 

taels 

50.000 

22,000 

- 

•2S,0(XJ 

Machine  belting. — 

Total             

taels 

768.000 

1.540.000 

+ 

772.(a'» 

Hong  Kong 

taels 

58,000 

78.000 

+ 

•20,000 

Great  Britain 

taels 

•2%,000 

(>i5.(:hx» 

+ 

349.000 

Japan           

taels 

•230,000 

•2t>4,000 

+ 

34  .(KX) 

United  States 

taels 

170.0(K» 

5-21  .(XX) 

+ 

351.(100 

Electrical  materials  and  fittii 

gs.~ 

Total            

taels 

5.170,000 

6.515.(XH) 

+1..345.000 

Hong  Kong 

taels 

3i)8.0(X) 

319.(H)0 

— 

79.0(X) 

Great  Britain 

taels 

•285.1*00 

954.(MXt 

+ 

6(J9.(XX) 

Italy             

tael.s 

'388.000 

39.(KX> 

- 

'249.(XX> 

Japan           

taels 

•2.303,000 

2,6-24. (KX) 

+ 

3^21 .00(» 

Canada         

taels 

•2-27,000 

304.000 

+ 

77.000 

United  States 

taels 

l,C^2-2.000 

2,012.(X)0 

+  1.390,000 

Machine  tools.— 

Total            

taels 

500.000 

761  .ax) 

+ 

261.000 

Great  Britain 

taels 

50.000 

111.000 

+ 

61.CKX) 

Denmark     

taels 

-21,000 

1.500 

- 

19.500 

Japan           

taels 

2-22.000 

317.000 

+ 

95.000 

Canada         

taels 

-28,000 

'22.000 

— 

6,000 

United  States 

taels 

169.000 

•284.(X:iO 

+ 

115.000 

Propelling  machinery- 

—as  boilers,  turbines. — 

Total             

taels 

1.640,000 

2,376.000 

+ 

736.(XX1 

Great  Britain 

taels 

-292.000 

l,018,0a) 

+ 

7-26. 0{X) 

Japan           

taels 

162.000 

•202.000 

+ 

41.000 

Canada        

taels 

108,000 

140.000 

+ 

32.000 

United  States 

taels 

799,000 

655,000 

- 

144.000 

Machinery,  other,  no 

textile. 

brewing,  refining,  £ 

c— 

Total            

taels 

8.417.000  12.444.tiOO 

+4,(>27,n(X) 

Hong  Kong 

taels 

658.000 

4-26.000 

— 

'2::^2.<  H  >* ) 

Great  Britain 

taels 

918.(X)0 

2.172.000 

+  ] 

.'25-l,(XKi 

Japan           

taels 

2,3-2(».00O 

2,122.000 

— 

198, (XX> 

Canada        

taels 

740.000 

399,000 

— 

341. (XX) 

United  States 

taels 

2.618.000 

6.774.000 

+  4,156,(XX) 

Telegraph  and  telephone  material. — 

Total             

taels 

940,000 

1.889,000 

+ 

949.000 

Hong  Kong 

taels 

(50,000 

25,000 

— 

35.000 

Great  Britain 

taels 

67.000 

365.000 

+ 

•298. IXX) 

Japan           

taels 

406,000 

1.1.50.000 

+  1.744.0(HJ 

Canada        

taels 

103.000 

73.(XX1 

- 

30.(XX) 

United  States 

taels 

1.51,(XX) 

-2(»2(KXI 

+ 

51.000 

THE     PROVINCIAL    ELECTRIC    SUPPLY    COM- 
MITTEE     OF     THE     UNITED     KINGDOM. 


The  annual  meeting  of  the  Provincial  Electric  Supply  Com- 
mittee of  the  U'nited  Kingdom  was  held  on  Tuesday,  September 
•27th,  Sir  Harry  Keiiwick.  K.B.E..  the  chairinan,  presiding. 

In  the  course  of  a  general  review  of  the  work  of  the  pa.st 
year,  the  chairman  said  with  regard  to  the  Joint  Electricity 
Schemes  that,  generally  speaking,  there  was  one  point  on 
which  he  thought  all  agreed,  namely,  that  the  chief  concern 
of  most  of  the  provincial  companies  was  whether  they  would 
be  able  to  get  a  cheap  bulk  supply  without  having  any 
rights  infringed  by  competition  or  otherwise.  If  many  of  the 
smaller  companies,  whether  in  London  or  in  the  provinces, 
could  safely  get  bulk  supply  at  a  low  price  it  would  be  the 
best  thing  that  could  possibly  happen  to  them,  and  in  many 
cases  it  w-ould  prove  their  salvation.  With  regard  to  labour, 
he  said  that  at  present  there  was  a  period  of  quietne.fs  so 
far  as  the  electricity  supply  industry  was  immediately  con- 
cerned, all  questions  regarding  workmen  being  settled  by  the 
Industrial  (5juncils,  and  the  adjustment  of  salaries  of  technical 
gtaffs  coming  under  a  continuing  agreement  made  by  the 
National  .Joint  Board. 

He  explained  the  reconstruction  of  the  National  Council, 
and  said  that  the  Committee  felt  it  was  the  view  of  the 
majority  of  its  member-companies  that  it  should  fall  in 
with  the  new  proposals.  Broadly  speaking,  it  was  po.s.sible 
that  a  more  satisfactory  po,sition  might  be  forthcoming, 
although  there  was  always  the  difficulty  of  getting  suitable 
representatives  who  could  and  would  give  up  the  necessary 
time  to  what  everyone  agreed  was  a  very  thankless  task. 
The  Committee  had  assisted  the  Ministry  of  Labour  scheme 
for   providing  suitable  employment  for   disabled  soldiers. 


The  Committee  had  carefully  watched  all  legislation  intro- 
duced during  the  past  year,  and  acted  in  the  companies' 
interests  with  regard  to  any  measures  that  required  attention. 
It  had  been  in  negotiation  with  the  Mmistry  ol  Transport  with 
a  view  to  an  Increase  of  Charges  Bill  being  introduced  to  cover 
the  cases  where  an  increase  of  maxuuum  price  was  necessary, 
but  did  not  come  within  the  scope  of  the  present  Electric 
Lightmg  .-Vets,  but  in  view  of  the  Electricity  Supply  Bill 
having  been  brought  forward,  wherein  a  special  revisiia 
clause  had  been  inserted,  this  had  to  be  dropped. 

The  assistance  which  the  Committee  had  been  able  to  give 
to  individual  companies  in  matters  of  a  domestic  character  had 
been  very  much  appreciated ;  it  had  acted  in  concert  with 
various  other  a.'i.sociations.  Committees  of  the  I.E.E.,  E.D.A., 
and  so  forth,  and  had  been  able  to  meet  all  the  expenses  out 
of  the  annual  subscriptions. 

On  the  motion  of  Mr.  W.  .\.  Scott,  supported  by  Mr.  .\.  A. 
Campbell  Swinton.  the  Executive  Committee  was  re-elected 
en  bloc  for  the  ensuing  year.  A  vote  of  thanks  was  acc:orded 
to  the  chairman,  the  Executive  Committee,  and  the  Secretary 
for  their  services  during  the  past  year.  .\  general  discussion 
on  variou.s  matters  took  place,  and  a  resolution  was  passed 
that  the  Unemployment  Committee  should  be  asked  to  receive 
a  deputation  from  the  Provincial  Committet'  with  a  view  to 
obtaining  financial  support  for  the  snuiUcr  electricity  supply 
companies  for  the  purpo.se  of  extending  tlieir  supply,  and 
thus  finding  work  for  the  unemployed.- 


CORRESPONDENCE. 


Ltttert  received  by  V4  after  6  p.m.  on  Tuesday  cannot  appear  until 
tht  following  week.  Correspondents  sfuntld  forward  their  communi- 
cations at  the  earliest  possible  moment.  Ko  letter  can  be  published 
Hnless  we  hare  the  writer's  name  and  address  in  our  possession. 


Accumulator  Froth. 

Truly  the  reply  of  the  Ediswan  Accumulator  Department's 
Manager  amply  substantiates  the  suggestion  in  my  letter  thaJ 
the  makers  are  not  taking  a  reasonable  attitude  with  regard 
to  the  question  of  frothing  of  cells. 

Mr  Coates  says  that  the  painting  of  the  inside  of  the  boxes 
would  eliminate  the  transparency.  I  fear  his  knowledge  of 
the  number  of  transparent  paints  available  must  be  very 
limited;  but  what  is  the  use  of  making  suggestions  when 
the  manager  of  a  reputed  tirm  in  his  last  paragraph  says  : 
"  They  have  to  cater  for  the  demand,  not  dictate  to  the 
public"? 

This  can  only  be  interpreted  in  one  of  two  ways  :  either 
that  accumulator  makers  are  willing  to  sacrifice  their  reputa- 
tion and  supply  an  article  which  they  know  is  bad  in  use ;  or 
that  there  is  a  demand  for  accumulators  that  froth.  I  think 
that  this  deplorable  sentence  must  have  been  written  hastily. 
Surely,  since  the  general  consensus  of  opinion  indicates 
clearly  that  in  a  large  number  of  cases  celluloid  containers  or 
separators  cause  frothing,  the  chemistry  of  this  frothing  shoulil 
be  properly  investigated,  and  if  by  mechanical  means  it 
cannot  be  prevented,  then  an  alternative  to  celluloid  should 
be  substituted. 

The  writer  is  personally  of  opinion  that  there  is  a  multi- 
plicity of  ways  for  overcoming  the  evil,  and  it  should  not  be 
lievcjnd  the  chemical  knowledge  of  accumulator  makers  to 
ilral  effectively  with  the  situation. 

Imagine  someone  buying  a  Rolls-Royce  car  and  fitting  it 
with  self-sfarting  apparatus  (the  batteries  being  in  celluloid 
cases).  After  a  .sniiill  intrrval  it  is  fiiuiid  that  these  cells  froth 
and  an  acid  sliiiic  attacks  all  the  metal  work  in  the  vicinity. 
T  ask  Mr.  Coates.  would  he  knowingly  sell  an  accumulator 
for  such,  even  if  the  demand  were  there,  without  notifying 
them  that  frothing  would  probablv  result  in  a  short  time',' 
His  letter  sugee.sts  that  he  would.  Mr.  Coates  has  much  to  learn 
about  celluloid.  If  he  will  examine  outsiile  tlie  rases  when- 
the  froth  oozes  out  he  will  find  that  even  the  polish  on  the 
.•elluloid  becomes  so  greasy  that,  in  certain  cases,  the  decom- 
posed face  of  the  celluloid  can  be  wiped  off. 

Thos.  Hesketh, 

^liinniinifi  Kii{iineer, 
Folkestone   Electricity  Supply  Co.,  Lid. 
I'olkestone. 

October  3rd.  19'21. 


A  Spare  Armature  Incident. 

Tlie  other  day  I  was  called  to  a  motor  which.  I  was  told, 
sparked  badly.  It  was  a  shunt-wound  interpole  machine, 
4()0  V,  10  h.p.,  of  the  ball-bearing  type.  On  examination 
I  found  the  armature  tight,  and  suspected  a  broken  cage 
in  the  pulley  end  bearing.  Eventually  the  pulley  was  removed 
(f  said  eventually,  because  the  key  was  nicely  cut  off  flush 
with  the  shaft,  and  needed  a  specially  .shaped  drift  to  drive  it 
out — even  then  it  was  an  awkward  job.  I  cannot  understand 
why  makers  will  persist  in  cutting  shanks  off  keys  after  fitting, 
it  is  much  easier  to  get  a  pulley  off  if  the  key  can  be  drawn 
easily).  On  examination  of  the  bearing  it  was  found  that 
the  cage  and  balls  were  smashed  to  bits;  this  of  course  had 
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let  the  armature  rub  and  Je.stroyed  the  bands.  As  the  machine 
was  urgently  needed  we  decided  to  put  the  armature  of 
another  identical  machine  of  the  same  make  and  type,  460  V, 
10  h.p.,  in  place  of  the  damaged  one.  On  starting,  the  motor 
ran  in  the  oppo-'^itc  direction,  and  of  (»urse  sparked.  I 
reversed  the  field  curriMit  to  change  the  direction  of  rotation, 
but  then  before  getting  the  starter  right  over  we  had  a 
brilliant  display  of  fireworks ;  this  occurred  at  all  brush 
positions.  I  should  be  obliged  if  someone  could  explain  why 
thia  occurred.  From  the  above  experience  it  seems  to  me 
that  it  is  necessary  to  keep  a  spare  armature  for  each  machine, 
even  if  all  the  machines  are  of  the  same  make,  tyi^e,  size,  and 
voltage,  whereas  one  ought  to  be  .siifiicieut.  The  damaged 
armature  after  repairs  ran  O.K.  in  its  own  carcass,  proving 
that  the  field  system  was  all  right. 

F.  W.  G. 

September  '29th,  1931. 

[Probably  the  relation  between  the  armature,  the  interpoles, 
and  the  main  field  was  incorrect.  The  subject  was  fully  dealt 
with  in  our  issue  of  August  2nd,  1918.— Eds.  Elec.  Rev.] 


Support  for  French  Industries. 

I  have  often  noticed  how  active  Swiss,  German,  Dutch. 
Swedish,  Norwegian,  and  even  Austrian  firms  have  been 
with  their  publicity  and  their  representatives  in  this  country, 
and  how  seldom  we  hear  from  the  I'Vencn. 

The  war  proved  that  none  of  the  others  had  all  the  brains. 
How  seldom  we  hear  of  French  motors,  transformers,  or  even 
lamps  being  supplied  to  us.  as  compared  with  machinery,  &c.. 
from  the  other  European  countries  mentioned. 

I  think  we  should,  and  would,  offer  a  warmer  welcome  to 
the  engineers  and  products  of  our  very  gallant  Allies  in  the 
late  war. 

C.  T.  Allan, 
Assistant  Manager, 

Cardiff.  Suuth  Wales  Electrical  foiver 

October  1st,  1921.  Distribution  Co. 

The  E.P.E.A.  and  the  E.T.U. 

My  attention  has  been  drawn  to  the  paragraph  headed  "  'ITie 
E.P.E.A.  and  the  E.T.U.,"  and  I  have  to  point  out  that  no 
working  agreement  ^ill  be  arranged  between  the  two  organi- 
sations unless  agreement  can  be  reached  on  demarcation  of 
membership.  To  show  the  feeling  that  has  arisen  between 
the  unions,  parties  to  the  No.  10  Area  Council,  I  am  enclosing 
a  copy  of  a  letter  that  I  was  instructed  to  write  as  secretary 
of  the  Trade  Union  side  of  the  said  Council.  No  reply  has 
yet  been  received. 

W.  J.  Webb, 

London.  London  District  Sec.  E.T.U. , 

October  4th,  lOiil.       Sec.  T.IK  Side.  No.  10  .-irea  Council. 

[The  letter  referred  to,  addressed  to  the  Secretary  of  the 
E.P.E.A.  and  dated  September  27th.  stated  that  the  full  Trade- 
Union  .side  of  .No.  10  Di.strict  Council  had  resolved  that  unless 
the  Electrical  Power  Engineers'  Association  confined  its 
organisation  in  the  ai'ea  to  the  grades  covered  by  the  Stoker 
award,  transferred  back  to  the  Unions  concerned  men  ad- 
mitted to  membership  outside  that  category,  and  undertook 
that  no  further  encroachment  should  take  place,  the  Trade 
Union  side  would  break  off  all  negotiations  with  the  E.P.E.A. 
—Eds.  Blec.  Rev.] 

A  Sensitive  Meter. 

The  accompanying  diagram  is  an  arrangement  for  cutting 
out  of  circuit  a  20-amp.  Chamberlain  &  Hookham  meter  in 
series  with  a  400-volt  (d.c.)  10-h.p.  booster. 

Of  course,  as  the  diagram  .shows,  with  switch  A  closed 
and  B  open,  the  meter  will  revolve,  and  with  B  closed  and  A 
open  the  meter  will  remain  stationary. 

Some  time  la.st  week  1  closed  both  switches  and  started  the 


booster;  imagine  my  surprise  *hen  I  found  the  meter  re- 
volving, slowly,  but  quite  fast  enough  to  he  immediately 
detected. 

The  length  of  cable  between  points  A,  B,,  and  A,  and  B^  is 
only  a  matter  of  about  2  ft.,  so  the  drop  across  the  terminals 
of  the  meter  is  practically  negligible. 

This  is  surely  a  fine  testimonial  to  Messrs.  C.  &  H.  for  a 
email  starting  torque. 

Snrprised. 

October  3rd.  1921. 


The  (ilasj^ow   Hiring  Scheme. 

In  your  issue  of  September  23rd,  page  408,  lu  an  article 
dealing  with  the  Ideal  Homes  Exhibition,  Glasgow,  the 
.statement  is  made  that  "  importance  is  attached  tfj  an  American 
■  Universal  '  cooking  range,  which,  we  understand,  the  Cor- 
poration intends  to  put  out  for  hire  shortly." 

1  do  not  know  where  your  correspondent  got  his  information, 
but  it  is  not  quite  accurate.  It  is  true  the  Corporation  is 
about  to  hire  out  electric  cookers,  but  the  cookers  will  be  of 
British,  not  of  American,  manufacture.  It  is  well  known  that 
American  cookers  cost  three  times  as  much  as  the  British 
article,  but  apart  altogether  from  price,  the  present  is  not 
the  time  to  go  past  the  home  manufacturer  for  apparatus  of 
this  kind. 

Electricity  Department,  K.  B.  Mitchell, 

Glasgow,  September  29th,  1921. 


Organ  Blowers. 


1  have  been  interested  in  perusing  the  replies  of  your  corres- 
pondents to  the  inquiry  which  appeared  in  your  issue  of  Sep- 
tember loth,  signed  by  "  Organ  Blower." 

Generally  siieaking,  my  experience,  which  has  extended  over 
a  period  of  nearly  30  years,  goes  to  show  that  in  the  appUca- 
tioii  of  electric  motors  to  organ  blowers  no  ditticulties  are  pre- 
sented when  a  new  installation  is  in  contemplation. 

Many  organ  builders  still  prefer  the  old-fashioned  three- 
feeder  system  of  supplying  wind  to  the  main  reservoir  of  an 
organ,  and  where  dii'ect  current  i.s  available  this  can  be  ar- 
ranged for  in  a  very  simple  and  direct  manner,  the  motor 
being  either  connected  to  the  3-throw  crankshaft  by  meana 
of  a  silent  chain  tkive,  or  in  smaller  iiihtalliiious  by  belt  drive. 
lu  these  cases  the  crankshaft  is  usually  dt^igned  to  run  at  a 
maximum  speed  not  exceeding  10  r.p.m..  the  motor  running 
at  a  maximum  speed  not  exceeding  240  r.i:.ni.  Absolute  con- 
trol of  the  speed  can  be  obtained  by  a  regulating  resistance 
placed  in  the  armature  circuit  of  the  motor,  which  reduces  the 
speed  of  the  motor  to  zei'o  when  the  bellows  is  full.  The 
regulator,  can  \>e  provided  with  starting  steps  as  well  as  with 
regulating  stei)s.  so  that  when  the  current  is  cut  off  the  bellows 
gradually  empties  itself  and  the  controller  is  brought  round 
automatically  on  to  the  starting  po.sition,  with  the  result  that 
the  starting  resistance  is  introduced  ready  for  the  next  start 
up.  Organ-blowing  motors  provided  with  this  form  of  con- 
troller (which  was  the  subject  of  one  of  my  old  patents  now 
lapsed)  can  be  started  or  stopped  by  closing  an  ordinary  smgle 
pole  or  double  pole  switch  placed  in  a  convenient  position  near 
the  keyboard.  Alternatively,  the  controller  can  be  provided 
with  an  electrically-operated  switch  controlled  by  a  pilot  cir- 
cuit connected  to  a  switch  or  push  button  at  the  keyboard; 
this  arrangement  has  the  advantage  of  saving  heavy-current 
wiring  having  to  be  carried  to  the  keyboard. 

Generally  speaking.  I  would  recommend,  where  alternating 
current  is  available,  the  installation  of  a  rotary  blower,  the 
motor  being  either  direct  coupled  to  the  blower  or  coupled  by 
endless  belt  drive. 

There  are  many  excellent  blowers  now  manufactured  to 
select  from,  in  all  of  which  confidence  may  be  placed,  and  they 
can  he  run  for  many  years  without  attention  of  any  kind.  The 
advantage  of  using  a  rotary  blower  is,  of  course,  that  it  can 
be  placed  in  a  small  chamber,  vestry  or  basement  near  the 
organ,  where  the  slight  humming  noise  inseparable  from  a.c. 
motors  is  sufticiently  isolated  to  prevent  any  objectionable 
noise  being  heard  in  the  church. 

The  difficulties  in  connection  with  the  driving  of  organs 
commence  where  existing  arrangements,  either  hand  blowing, 
hydraulic  blowing,  or  direct  driving  by  continuous  current 
motors,  have  to  be  converted  due  to  alteration  in  the  supply 
or  for  .some  other  reason.  Such  cases  have  to  be  considered 
individually  on  their  merits,  and  a  wide  experience  in  the 
application  of  alternating-current  motors  to  these  installations 
proves  that  the  difficulties  can  frequently  be  satisfactorily 
solved  by  the  direct  application  of  a  single-phase  or  3-phase 
motor,  which  can  be  easily  started  from  the  keyboard. 

One  of  your  correspondents  has  refenvil  to  the  pos.sibility  of 
applying  a  single-phase  constant-s(Kvd  motor  to  an  existing 
3-throw  crankshaft  blower  through  the  medium  of  a  counter- 
shaft fitted  with  fast  .and  loose  pulleys,  the  fork  coutroUing 
the  belt  being  controlled  by  the  ri.se  ajid  fall  of  the  main  reser- 
voir, and  in  many  cases  with  which  T  b.ave  been  acquainted, 
this  arrangement  has  proved  entirely  sati.'=fact<iry.  but  there  is 
another  method  in  connection  with  this  form  of  drive  which 
calls  for  special  mention,  and  that  is  an  arrangement  of  valves 
in  the  reservoir  by  which  the  wind  supply  is  controlled  irre- 
spective of  the  speed  of  the  crank.shaft,  which  runs  at  a  con- 
stant speed  and  does  .iway  with  the  necessity  for  the  fork  strik- 
ing gear  and  fast  and  l(x>se  pulleys. 

The  most  satisfactory  form  of  a.c.  motor  for  driving  these 
various  forms  of  equipment  is  the  "  C-entury  "  single-phase 
repulsion  induction  motor,  which  has  the  capacity  of  starting 
up  any  load  it  will  nin  by  merely  closing  an  ordinary  dp.  or 
single  pole  switch,  which  can  be  placed  in  a  convenient  posi- 
tion ne.ar  tlic  console;  apart  from  this  important  feature,  by 
its  construction  it  is  probably  the  most  silent  of  all  alternating- 
current  motors  at  present  available. 

R.  A.  Marples. 

London.   September  llth.  1931. 
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NEW    ELECTRICAL    DEVICES,    FITTINGS,    AND    PLANT. 

RfaAers  art  inritid  to  submit  particulars  of  new  or  improved  devii-ei  and  apparatus,  whivh  will  be  puhlithad 
if  considered  of  ivfieieiit  interest. 


The  "  Lowa  "  Dimming  Switch. 

Wiiile  the  "  Lowa  "  switch  has  been  before  the  public 
for  some  time,  it  has  recently  been  so  far  remodelled  as  to  be 
practically  a  new  design.  As  shown  in  fig.  1,  the  interior 
of  type  A,  it  contains  two  packs  of  small  carbon  plates,  insu- 
lated with  mica,  and  firmly  held  in  a  brass  frame;  tappings 
are  taken  off  by  interleaved  brass  plates  to  a  row  of  contact 
studs  on  the  base,  over  which  a  contact  arm  is  moved  by 
a  dolly  similar  in  appearance  to  tliat  of  a  tumbler  switch,  but 
without  the  spring  action  of  the  latter.  Thus  five  steps  are 
obtained  between  full  off  and  full  on.  The  cover  is  of  brass 
perforated    for    ventilation    as    shown    in    iig.    •!.      The    new 


advantages  of  the  toggle-joint  principle;  wear  of  the  moving 
parts  will  not  impair  the  positive  action  of  the  tripping  gear, 
and  the  movuig  contacts  arc  at  maximum  .speed  at  tlie  moment) 
of  leaving  the  stationary  contacts.  The  no-volt  coil  and  trip 
arc  positive  in  action  and  unaffected  by  vibration,  and  the 
parts  are  interchangeable.  The  switchcase  is  of  cast  iron,  and 
the  tank  of  pressed  steel,  with  interlocking  gear.  The  loose 
handle    principle  is   adopted,    and   an   inverse   time-  element 


I'iG.  2.— The 

Switch,  Tite  k. 


Fig.   4. — "  AiiiKHALt;  "   Al!tu.\I/\tic    Cul   Cikcuit-bke.\keu. 


switch  is  small  enough  to  fit  on  a  3J  in.  block,  and  is  suit- 
able for  controlling  lamps,  fans,  small  motors,  &c.,  up  to 
100  watts  at  any  standard  voltage.  Tested  at  the  National 
Physical  Laboratory,  it  withstood  a  pressure  of  1,000  volts 
between  the  case  and  the  terminals,  and  varied  the  current 
flowing  to  a  lamp  from  0.18  to  0.11  ampere  at  200  volts;  with 
all  the   resistance   in   circuit,    the   temperature   of  the    cover 


Fig.  3,--"  Ix)wa  "  Car  Switch,  Type  CCl. 

after  haif-an-hour's  run  was  30  deg.  C.  above  that  of  the 
air:    Similar  results  were  obtained  at  Faraday  House. 

Other  patterns  include  straight-line  sliding  types,  giving 
gradations  up  to  2-5  steps,  and  suitable  for  theatres,  kinemas, 
&c.,  and  a  motorcar  switch  which  can  be  fixed  on  the  dash 
or,  as  in  fig.  3,  mounted  on  the  steering  pillar.  The  la«t 
named  is  useful  for  dimming  the  headlights  when  approaching 
other  vehicles,  and  for  saving  current  when  a  car  is  standing 
at  the  kerb;  it  also  serves  to  protect  the  lamps  from  over- 
running when  they  are  energised  from  the  magneto. 

The  sole  selling  agents  are  The  British  &  .\i,med  Electricai., 
Agkncy,  I/pd..  13,  Charterhouse  Street,   London,   E.C.  1. 

The  "  Airedale  "  Oil  Circuit-breaker. 

An  automatic  oil-break  circuit-breaker,  suitable  for  a.c.  or 
d.c.  circuits  up  to  .30  amperes  at  COO  volts,  has  been  introduced 
and  provisionnllv  protected  bv  the  Airedale  Electricai,  and 
Manufactobini;  Co.,  Ittd.,  of  153,  Ryan  Street.  Rowling. 
Bradford.  The  principles  of  the  mechanism  and  the  develop- 
ment generally  have  been  very  carefully  thought  out  bv  Mr. 
I-.  E.  Wood,  A.M.I.E.E. ;  the  total  weight  of  the  device  is 
only  about  28  lb.,  so  that  it  is  easy  to  handle  and  can  be 
mounted  on_  any  wall  or  other  structure  without  difficulty. 
The  design  is  said  to  emliody  several  novel  features,  the  trip 
mechanism    being    very    simple    and    free    from    the    dis- 


device  is  supplied  if  requii-ed.  Adjustments  are  provided 
for  the  overload  trip  and  inverse  time  element  device,  and 
an  ammeter  can  be  fitted.  Fig.  4  shows  the  external  appear- 
ance of  the  breaker. 

The  "  Pride  "  Patent  Bowl,  Ring,  and  Silk  Shade  Pitting. 

The  usual  practice  in  connection  with  indirect  lighting  by 
bowl  fittings  has  been  to  suspend  the  ring  or  the  bowl  itself 
from  a.  ceiling  plate  by  three  chains,  and  to  drop  the  flexible 
cord  conductors  from  the  centre  of  the  plate,  through  an 
insulator  or  a.  cord  grip,  the  cord  either  hanging  vertically 
to  the  lamp  holder  or  being  twisted  round  one  of  the  chains. 
A  neat  device  has  been  invented,  and  provisionally  protected, 
by  Mr.  P.  H.  Pride  for  concealing  and  protecting  the  flexible 


Fio.  5. 
Tiii;  "  Pride  "  13owl,  Ac. 


by  means  of  brass  tubes,  wiiilBt  allowing  the  fitting  to  retain 
full  freedom  to  swing,  so  that  no  strain  is  imposed  on  the 
tubes  when  the  bowl  is  cleaned  or  when  the  lamps  are  being 
fixed  in  the  holders.  As  shown  in  figs.  .5  and  6.  the  ring  is 
suspended  by  three  small  tubes,  with  eyes  at  the  lower  ends, 
which  engage  wiffi  the  hooks  on  the  ring  or  bowl;  the  tube* 
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are  held  to  the  ceiling  plate  by  half-round  oall  screws,  which 
allow  the  tubes  to  suiug  freely  in  any  direction,  and  also 
enable  them  to  be  folded  together  for  packing  as  shown  in 
fig.  6.  At  the  lower  end  of  one  of  the  tubes  a  lamp-huliii-r 
is  attached,  and  the  flexible  is  carried  from  this  througb  the 
tube  to  a  connector  lodged  in  tlic  ceiling  plate,  ready  for 
coupling  to  the  leads.  Tlius  the  iJexible  is  completely  hidden 
and  protected  not  only  from  mechanical  damage,  but  also 
from  damp  and  dust.  The  lamp-holder  can  be  adjusted  to 
focus  the  lamp  in  the  bowl,  after  which  it  remains  per- 
manently in  the  correct  position ;  the  fitting  is  suitable  for 
ordinary  metallic-filament  or  gasfiUed  lamps,  and  the  holder 
can  lje  fixed  at  any  desiied  angle.  The  fitment  is  independent 
of  the  ring  or  .shade,  so  that  an  existing  stock  of  these  can 
1)6  used  up,  or  they  can  be  supplied  with  the  fitting;  and  it 
is  stocked  in  various  lengths,  colours,  and  finishes.  Mr.  G. 
Bookman,  of  413,  Oxford  Street,  London,  W.l,  is  the  sole" 
agent  for  the  device,  and  we  understand  that  large  orders 
have  been  placed  for  it  to  be  installed  in  the  bathrooms  of 
several  of  the  most  noted  London  hotels. 

The  Grubb  Non^DazzIe  Motor-car  Headlamp. 

On  the  stand  of  the  Enginrering  &  Lighting  Eqdipmknt 
Co.,  Ltd.,  of  Sphere  Works,  St.  Albans,  Herts.,  at  the  Ship- 
ping. Engineering,  and  Machinery  Exhibition  was  shown  the 


two  compartments,  upper  and  lower,  by  a  horizontal  sheet 
metal  partition  extending  from  end  to  end,  and,  as  shown  in 
fig.  8,  part  of  the  reflector  is  screened  off  by  brass  plates 
of  special  shape.  The  tube  is  carried  on  trunnions  near  iti 
centre  of  gravity  (a  lighter  type  for  small  cars  is  carried  on  a 
pivot). 

We  are  informed  that  this  lamp,  while  perfectly  "  non- 
•  i;i7.7.le  "  over  the  desired  boundary  line  (fixed  by  the  French 
authorities  at  one  metre  from  the  ground),  gives  practically  tha 
.■■aine  driving  light  as  is  attained  by  the  best  lamps  01  the 
usual  dazzle  iorin  when  using  a  bulb  of  the  same  candle  power. 

It  is  a  focus  lamp,  i.e.,  it  is  so  constructed  as  to  form  an 
image  on  a  distant  object  of  apertures  in  a  diaphragm  placed 
immediately  in  front  of  the  cllip.soidal  reflector,  and  therefore 
the  outline  of  the  illuminated  area  can  be  sharply  defined  even 
at  the  longest  distance.  The  non-dazzle  effect  is  not  produced 
as  in  other  forms  by  stopping  off  any  portion  of  the  light  col- 
lected by  the  reflector,  but  by  using  an  optical  arrangement 
that  utilises  practically  the  W'hole  of  the  light. 

This  result  is  obtained  by  making  the  projecting  lens  in 
halves,  the  optical  centres  of  which  are  separated  by  a  quan- 
tity just  sufficient  to  enable  the  two  images  to  overlap  exactly 
on  the  distant  object.  The  upper  lens  forms  an  inverted 
image  of  the  space  a.  fig.  9.  and  the  lower  lens  an  inverted 
image  of  the  space  B  overlapped  on  a,  the  upper  edges  exactly 
coinciding. 


Fig.  'J. — Arrangement 
OF  Diaphragm. 


Fig.  7.— The  Grubb  Non-dazzle  IvAmp. 


Fig.  8.— The  Grdbb  Lamp  Tube 
and  Diaphragm. 


latest  pattern  of  the  Grubb  non-dazzle  headlamp,  made  by 
Sir  Howard  Grubb  &  Sons,  Ltd.,  St.  Albans.  This  lamp 
is  illustrated  herewith  in  tigs.  7  and  8;  it  consists  of  a  slightly 
conical  tube  fitted  with  two  semi-circular  lenses  at  the 
smaller  end,  and  with  a  50-c.p.  electric  lamp  and  reflector 
of  the  usual  type  at  the  larger  end.    The  tube  is  divided  into 


The  only  part  of  the  light  not  utilised  is  that  represented 
by  the  hatched  portion,  a  very  small  percentage  of  the  whole. 

The  edges  of  the  diaphragm  which  form  the  upper  edges 
of  the  inverted  images  are  made  with  a.  slight  curve,  which 
gives  a  similar  curve  to  the  upper  edge  of  the  projected  beam, 
to  coincide  with  the  general  camber  of  the  road. 


BUSINESS    NOTES. 


Bankruptcy  Proceedings. — G.  W.  Endall  (Endall  &  Go.), 
electrical,  mechanical,  and  automobile  engineer,  Canal  Motor 
Works,  Canal  Bridge,  Church  Street,  St.  Helens. — Receiving 
order  made  September  27th  ou  debtor's  own  petition. 

E.  Keri'OOT,  electrical  engineer,  1U3,  Cobden  Street,  Mosley 
Lane,  Blackley,  Manchester. — Receiving  order  made  Septem- 
ber 26th  on  creditors'   petition. 

A.  Maskill,  electrician.  43,  South  .Avenue,  Halfpenny  Lane, 
Pontefract. — Receiving  order  made  September  '24th  on  debtor's 
own  petition.  First  meeting  October  7th  at  the  Official  Re- 
ceiver's office,  Wakefield.  Public  examination  November  10th 
at  the  Court  House,  Wakefield. 

J.  Harrison  (Harrison  &  Son),  93,  Princes  Street,  London 
Road,  Southend-ou-Sea.— Last  day  for  proofs  for  dividend 
October  15th.  'I'rustee  ;  Mr.  T.  Gourlay,  29,  Russell  Square, 
W.G.  1. 

Matthew  Watkinson,  Harold  Watkinson,  and  Arthur 
Watkinson,  trading  as  Watt  &  Co.,  22  and  24,  Palmer  Road, 
Sheffield,  electrical  and  mechanical  engineers.  Trustee  ;  Mr. 
T.  0.  Parkin,  Jr.,  38  Bank  Street.  Sheffield.  The  following 
are  creditors  herein  :  — 


British        Insulated 

Cables,  LtU. 
lack,  R.  &  T. 
Northern  Rubb. 
Rowlands,  \V., 


Co. 


Watkinson,   Elizabeth 
Watkinson.  Lilian   May 
Watkinson,  W.iltcr 
Watkinson,  Annie  Ada 


F.  C.  Nichols,  eleetrioal  and  mechanical  engineer,  19,  South 
Street,  Scarborough. — Fust  meeting,  October  14th.  at  the 
Official  Receiver's  office.  Scarborough;  public  examination, 
October  26th,  at  the  Court  House.  Scarborough. 


H.  E.  Carr,  electrical  contractor.  Reedness,  near  Goole. — 
Last  day  for  proofs  for  dividend  November  2nd.  Trustee  : 
Mr.  C.  K.  Townend,  Carlisle  Chambers,  Goole.  i'orks. 

J.  Skinner  (Foster,  Skinner  &  Co.).  electrical  fittings  dealer, 
(>,  South  Castle  Street.  Liverpool.— Trustee  (Mr.  E.  D. 
Svmond,  11,  Dale  Street,  Liverpool)  released  August  29th, 
1921. 

J.  C.  Thomson,  electrician,  lately  electrical  engineer  and 
contractor.  Station  Street,  Mansfield.  Notts.— Trustee  (Mr.  E. 
\\.  Humphreys.  4,  Castle  Place.  Nottingham)  released 
Atigust  Hth. 

W.  Drysdale,  electrician,  Paxton  Street,  Barrow-in-Furness. 
— Last  day  for  proofs  for  dividend  October  14th.  Trustee  : 
Mr.  11.  Mossop,  4,  Ramsden  Stjuare.  Barrow-in-Furness. 

J.  V.  Bell,  electrical  engineer.  21,  North  Bar  Within, 
Beverley,  Yorks. — Last  day  for  proofs  for  dividend  October 
19th.  'Trustee  :  Mr.  E.  P.  Dutton.  Victoria  Chambers.  Bowl- 
Alley  Lane,  Hull. 

Company    Liquidations. — Spensebs,  Ltd.,    Ck>nduit   Place. 

Padilingtim,  London.  W. — In  pursuance  of  the  provisions  of 
the  C!onipanios  (Con.solidation)  Act,  a  meeting  of  the  creditors 
was  belli  ou  September  30tli.  at  the  Cannon  Street  Hotel. 
B.C.,  having  been  called  by  Mr,  F.  .\.  Caddick,  of  7a.  Lau- 
rence Poimtnoy  Hill,  London,  E.G.,  who  had  been  appointed 
liquidator.  According  to  the  statement  of  affairs  the  unsecured 
liabilities  amounted  to  £20.759.  of  which  £8.646  was  due  to 
the  trade,  ;ind  £10,708  was  owing  to  cash  creditors.  The 
balance  of  £1,405  represented  the  deficiency  as  regarded  the 
second    debenture    holders.      The    assets    were  estimated    to 
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realise  £•27,580.  from  which  had  to  be  deducted  £1,306  for 
preferential  claims  and  £11,152  for  the  first  debenture  holders. 
This  left  assets  of  £15,1'21  to  meet  the  claims  of  the  second 
debenture  holders  which  were  £16,526.  There  were  conse- 
quently not  suiiicieut  assets  to  fully  discharge  the  claims  of 
the  second  debtnture  holders.  The  assets  comprised  cash  in 
hand,  £697;  plant  and  machinery  at  book  value,  £3.000;  furni- 
ture, fittings  and  fixtures  at  book  value,  £519;  stock  in  trade. 
loose  t<K)l.s.  and  work  in  progress  estimated  on  the  basis  of 
a  going  concern.  £16.000;  and  book  debts  expected  to  produce 
£7,382.  No  value  was  placed  for  the  moment  on  the  patent 
rights.  It  was  pointed  out  that  as  the  assets  were  insufficient 
to  fully  discharge  the  claims  of  the  debenture  holders  there 
was  nothing  available  for  the  ordinary  unsecured  creditors. 
The  issued  share  capital  of  the  company  was  £30.000.  there 
having  been  issued  60,0(_Kl  ordinary  shares  of  10s.  each  which 
were  fully  paid.  The  deficiency  as  regarded  the  shareholders 
was  £50.759.  Tlie  company  had  been  in  existence  for  a  num- 
ber of  years,  and  the  shareholders  had  found  substantial  sums 
in  cash  for  (he  business.  In  1919  the  shareholders  found  over 
£19.000,  for  which  they  received  shares,  and  in  addition  they 
contributed  about  £10.000  by  way  of  a  gift  in  order  to  write 
off  certain  leases.  Debentures  had  been  issued  by  instalments 
since  1912.  The  last  issued  was  in  April.  1920.  and  amounted 
to  £11.000  for  cash.  The  creditors  decided  to  confirm  the 
voluntary  liquidation  of  the  company  with  Mr.  Caddick  as 
the  liquidator. 

Renew  L.4MP  Co.  (Eastern),  Ltd.— Winding  up  voluntarily. 
Liquidator  :  Capt.  H.  D.  Carey,  3-i.  Great  Winchester  Street, 
B.C.  A  meeting  of  creditors  was  called  for  October  3rd.  Par- 
ticulars of  claims  should  be  sent  to  the  liquidator  by  November 
2nd. 

Trade  Announcements The  Spe.\ring  Boiler  Co.,  Ltd., 

has  removed  to  larger  offices,  and  its  address  is  now  20. 
Kingsway.  London,  W.C.  2.  Telephone  Nos.  :  Holborn  5740 
and  5741.  Telegraphic  Address:  "  Arcturus.  Estrand.  Lon- 
don." 

The  .1.  L.  Electric  Co.,  30,  Church  Street,  Birmingham, 
informs  us  that  it  is  now  manufacturing  its  universal  wiring 
clips  of  aluminium  instead  of  tinned  brass.  This  has  rendered 
possible  a  considerable  reduction   in  price. 

Messrs.  H.aynes  Bros.,  Ltd.  have  removed  theii'  electrical 
business  from  18,  Gabriel's  Hill,  to  King  Street,  Maidstone. 

Mr.  A.  W.tLKiNGTON,  district  representative  of  the  Electrical 
Engineering  &  Equipment  Co..  Ltd..  of  London,  has  opened 
a  provincial  office  at  Temple  BuOdtngs,  Pepper  Street,  Not- 
tingham.   Telephone  No.  :    5295. 

Catalogues  and  Lists. — Messrs.  G.  S.  Peckham  &  Co.,  of 
4  and  5.  New  Compton  Street,  Charing  Cross  Eoad.  London, 
W.C. 2,  have  Issued  a  well-bound  desk  reminder  with  weekly 
sheets,  each  having  seven  daily  spaces  for  entering  engage- 
ments or  memorarda  from  now  untU  September,  1922.  Readers 
requiring  copies  should  make  application  to  the  firm. 

'I'HE  Eees  PvOturbo  M.4NDF.ACTURING  Co.,  Ltd.,  Wolverhamp- 
ton. — Pamphlet  R.191  describing  the  construction  of  the  Rees 
Roturbo  pump,  with  many  illustrations. 

Messrs.  E.  P.  Allam  &  Co.,  107-109.  Gray's  Inn  Road.  Lon- 
don, W.G.I. — Monthly  stock  list.  No.  J/2,  of  electric  motors. 

The  B.E.  Co.  (of  London  and  Birmingham),  Ltd.,  Hendon 
House,  57,  Upper  Thames  Street.  E.G. 4. — Price  list  of  electrical 
accessories  for  use  with  larger  catalogue. 

Messrs.  Higos  Bros.,  Sand  Pits,  Birmingham. — "  Monthly 
Magazine,"  October,  1921,  containing  priced  stock  hsts  of 
d.c.  motors  and  dynamos  and  a.c.  motors.  &c. 

Messrs.  S.  G.  Leach  &  Co..  Ltd.,  26-30,  Artillery  Lane, 
E.C. — A  number  of  booklets  and  pamphlets  illustrating  and 
describing  various  types  of  "  Arrow  "  switches  and  other  elec- 
trical accessories. 

Thf,  Thor  Electric  Safety  L.amp  Co.,  Ltd.,  Thor  Works, 
Rea  Street  South,  Birmingham. — Leaflet  M  9/21,  dealing  with 
the  "  Thor  "  shaft  and  roadway  lamp  for  mines. 

The  General  Electric  Co..  Ltd.,  Magnet  Hou.'se.  Kingsway, 
W.C.2.— I^eaflet  O.S.  2.520,  illustrating  and  describing  the 
"  Huntalite  "  "  candle  "  lamp.  Priced.  Leaflet  H.  2599.  giv- 
ing prices  and  illustrations  of  "  Magnet  "  electric  pipe  lighters. 
Also  leaflet  O.S.  2619,  giving  an  illustration  and  particulars  of 
the  "  Osram  "  window  display  for  the  use  of  retailers  of  these 
lamps. 

Messrs.  Drake  &  Gobham  Wholesale,  Ltd.,  67.  Long  Acre, 
W.C. 2. — Pamphlet  No.  .316.  a  comprehensive  illustrated  price 
list  of  electric  fires  and  domestic  electrical  apparatus;  also 
pamphlet  No.  317.  dealing  with  laiiips  and  industrial  fittings — 
illustrated  and  priced. 

Messrs.  Edward  Le  Bas  &  Co.,  Dock  House.  Billiter  Street, 
London,  B.G.3. — An  illustrated  and  priced  catalogue  of  a  large 
variety  of  G.F.  malleable  tube  fittings. 

Messrs.  Underwood  (Manche-ster).  Ltd.,  53.  Brown  Street, 
Manchester. — An  illustrated  and  priced  catalogue  of  "  Moon- 
stone "  scientific  illumination   glassware. 

Measdbement.  Ltd..  .34-38,  Provost  Street.  City  Road,  Ix)n- 
don,  N.  1. — I/i.st  A.  single-phase  2-  and  3-wire  electricity  meters. 

Messrs.  Donovan  &  Co.,  47,  Cornwall  Street.  Birrningham. 
—A  reprinted  catalogue  of  "  Safuse  "  and  "  Donlok  "  switch 
and  fuse  gear.     Illustrated  and  priced. 

The  Efandrm  Co..  Ltd..  22.  Newman  Street.  Oxford  Street. 
W.  1.— A  priced  and  profusely  illustrated  catnlogne  of  elec- 
trical goods,  including  dry  cells,  pocket  lamps,  electric  torches, 
bells,  sirens,  &c. 


The  Chloride  Electrical  ST0R.tGB  Co.,  Ltd.,  Clifton  Junc- 
tion, near  Manchester.-— Two  leaflets  dealing  very  fully  with 
storage  battery  renewals.  Dimensions  and  weights  of  a  num- 
ber of  dili'erent  types  of  plates  are  given. 

Catalogues  for  China.— The  Commercial  rounsellor  at 
Shanghai,  Mr.  H.  H.  Fox,  C.M.G.,  has  notified  the  Depart- 
ment of  Overseas  Trade  that  the  majority  of  United  Kingdom 
manufacturers  who  conmiunicate  with  him  direct  asking  for 
the  names  of  suitable  firms  to  act  as  agents  for  the  sale  of 
their  products  in  China,  do  not  send  with  their  inquiries 
catalogues,  price  lists  or  illustration  of  their  goods,  and  even 
when  these  are  sent  the  number  is  usually  Umited  to  one  or 
at  the  most  two  copies.  The  Commercial  Counsellor  points 
out  that  considerable  delay  is  frequently  incurred  on  this 
account,  as  he  has  to  send  a  copy  of  the  inquiry  with  the 
catalogue  round  to  one  firm  at  a  time  with  a  request  tKat, 
if  the  business  does  not  interest  them,  they  will  return  the 
catalogues.  It  may  also  occur  that  a  catalogue  gets  mislaid 
when  going  the  rounds  in  this  way.  Mr.  Fox.  therefore 
suggests  that  United  Kingdom  manufacturers,  when  forwarding 
him  inquiries  for  agencies,  more  particularly  in  the  case  of 
engineering  speciahties,  should  send  at  least  six  copies  of  their 
catalogue  or  illustrations  for  distribution  amongst  local  firms 
in  China.  Attention  has  recently  been  drawn  by  the  Com- 
mercial Counsellor  to  the  desirability  of  quoting  prices  in  such 
publications  even  if  they  are  only  approximate.  While  United 
Kingdom  manufacturers  and  traders  may,  if  they  wish,  com- 
municate directly  with  His  Majesty's  Commercial  Diplomatic 
and  Consular  Officers  abroad  with  regard  to  any  particular 
item  of  comniercial  intelligence  upon  which  they  may  require 
information,  it  is  desirable  that  such  inquiries  should  in  the 
first  instance  be  directed  to  the  Department  of  Overseas  Trade 
in  order  to  avoid  delay  in  cases  in  which  the  Department  is 
already  in  possession  of  the  required  information. 

Book  Notices.— Circular  No.  13  of  the  U.S.  Bureau  of 
Standards.  "  Standard  Specifications  for  Large  Incandescent 
Electric  Lamps  (Tungsten  and  Carbon)."  (9th  edition.) 
Washington  :  Government  Printing  Office.  Price  5  cents. — 
In  addition  to  the  specifications  full  details  are  given  of  the 
tests  to  which  lamps  must  be  subjected 

"  The  Faraday  House  Journal,"  Vol.  IX.,  No.  4,  Michaelmas 
Term,  1921.  Among  a  great  amount  of  information  of  interest 
to  students  and  old  students  appears  a  biographical  note  of 
the  career  of  Mr.  H.  W.  Svsann.  -\.M.I.E.E.,  who  has  recently 
been  appointed  an  Inspector  of  Factories.  The  Principal. 
Dr.  ."Mexander  Rus.sell.  contributes  an  article  on  "  The  Capa- 
city between   Spherical   Conductors." 

"  Electric  Lighting  in  Factories  and  Workshops."  Pp.  37. 
19  figs.     London  :   Sir  I.  Pitman  &  Sons.     Price  Gd.  net. 

"  Diagnosing  of  Troubles  in  Electrical  Machines."  By  Miles 
Walker.  Pp.  xii-l-450;  332  figs.  London  :  :  Longmans.  Green 
and  Co.    Price  32s.  net. 

"  Book  of  the  Ford  Electrical  Equipment."  By  R.  T. 
Nicholson.  Pp.  149;  84  figs.  London:  Temple  Press.  Ltd. 
Price  3s.    net. 

"  The  Induction  Motor  and  other  Alternating  Current 
Motors."  By  B.  A.  Behrend.  Second  edition,  revised  and 
enlarged.  Pp.  xxiii4-272;  204  figs.  London:  McGraw  Hill 
Publishing  Co..  Ltd.    Price  24s. 

"  The  Thirteenth  Annual  Report  of  the  Hydro-Electric 
Power  Commission  of  Ontario — Year  ending  October  Slst, 
1920."    Vol.  I.     (326  pp.).    Toronto  :  Clarkson  W.  James. 

"The  M.  &  C.  Apprentices'  Magazine."  Vol.  V.  No.  19. 
Autumn.  1921. — A  great  deal  of  useful  and  interesting  matter 
is  included  in  this  issue.  Among  the  special  articles  are  one 
on  thermionic  valves  and  an  illustrated  description  of  the 
firm's  new  iron  foundry. 

Electric  Welding  Demonstration. — The  Equipment  and 
Engineering  Co.,  of  2  and  3.  Norfolk  Street,  Strand.  W.C.  2. 
is  holding  a  demonstration  of  electric  arc  welding  on  Monday, 
Tuesday,  and  Wednesday,  next  week  (October  10th.  11th. 
and  12th).  at  the  Huddersfield  Corporation  Tramways  Depot 
(Great  Northern  Street),  by  permission  of  the  general  manager 
and  engineer.  Mr.  A.  A.  Blackburn.  The  demonstration  will 
include  the  use  of  the  new  E.L.  type  machine  upon  the 
magnetic  system  which  has  been  specially  designed  for  the 
rough-and-ready  conditions  of  electric  tramway  work.  Any 
of  our  readers  who  are  interested  in  the  matter  and  wish  to 
attend  the  demonstration  will  be  welcomed,  and  they  should 
communicate  with  the  company  as  above. 

Italian   Wireless    Concessions. — .^cco^ding  to  the    Italian 

daily  Press,  the  Italian  Government  intends,  in  February. 
1922,  to  invite  from  private,  firms  tenders  for  concessions  for 
commercial  wireless  installations  between  Italy  and  foreign 
countries.  Tlie  competing  firms  will  have  to  show  their 
technical  and  financial  standing  and  ability  to  secure  the  use 
of  the  corresponding  station  aliroad.  Italian  companies,  with 
capital  prepnnderatingly  Italian  will  be  preferred,  especially 
those  u-sing  Italian-made  mat^'rial  and  employing  Italian  labour. 
The  concessions  may.  however,  be  given  to  foreign  companies 
where  they  prove  the  possession  of  superior  qualifications. 

To  Reduce  the  Cost  ol  Living. — The  Daily  Chronicle  re- 
ports that  Messrs.  Dick,  Kerr,  of  Preston,  are  buying  large 
quantities  of  American  bacon,  ham,  and  tinned  goods,  and 
selling  these  at  almost  cost  price  to  their  workpeople. 
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Australian  Manufactures. — Official  reports  from  Mel- 
bourne state  that  75  British  manufacturing  firms  have 
already  estabhshed  solid  interests  in  industrial  works  and 
factories  throughout  Aush-alia,  and  many  more  are  preparing 
similar  enterprises,  notably  in  Ta.smania  and  Western  Aus- 
tralia. This,  says  the  Director  of  the  Federal  Bureau  of  Com- 
merce and  Industry,  ehows  that  in  the  opinion  of  some  of 
the  most  progressive  British  manufacturers  it  pays  them  to  take 
their  plant  and  their  skilled  workers  to  Australia's  raw 
material.  The  new  Australian  tariff,  he  adds,  opens  up  excel- 
lent prospects  to  enterprising  firms  and  affords  very  real 
protection. 

Chinese  Notes. — An  electric  light  plant  was  imported  dur- 
ing 19'20  for  Ijinanfu,  and  a  similar  plant  was  expected  early 
in  1921  for  Amichow. 

Mr.  Wang  Yu-wen  has  organised  the  Lau  Ho  Kow  Electric 
Ijight  Oo.  at  Lou  Ho  Kow,  Kwangchow. 

The  Tuchun  of  Ohekiang  has  recently  acquired  from  the 
Ministry  of  War,  four  sets  of  wireless  apparatus  to  be  installed 
in  Hangshow  for  military  use. 

The  Tientsin  Telephone  Adminstratiou  has  announced  that 
two  branch  services  have  been  installed  at  Yangliutsing  and 
Hengshuiku. 

The  Self-Government  Association  of  Tungchow  has  organised 
a  factory  to  manufacture  electric  goods. 

The  Pengtien  authorities  are  reported  to  have  concluded 
an  agreement  with  the  Japanese  South-Manchuria  Railway 
Co.  for  the  supply  of  electricity  between  Hushim  and  Mukden. 

Sze  Shou-tseng,  the  Director  of  the  Kansu-Haichow  Rail- 
way, has  startt'd  a  company  for  the  manufacture  of  electrical 
machinery  in  Tientsin.  A  Belgian  has  been  appointed  chief 
engineer.    Official  approval  has  been  granted. 

During  1920  there  were  some  very  heavy  importations  of 
machinery.  A  new  plant  arrived  for  the  Canton  Arsenal  in 
October,  and  another  consignment  was  for  the  Kwangtung 
Electric  Supply  Oo. 

The  lead  ore  mine,  opened  at  Siangshui  in  1917,  failed 
during  the  course  of  19'20.  The  Chinese  company  which 
promoted  this  enterprise  and  did  all  it  could  to  make  the 
mine  a  success  lost,  it  is  said,  one-half  of  the  capital  invested 
in  the  undertaking. 

The  Provincial  Government  of  Hunan  has  appointed  the 
Vice-Comptroller  of  the  Mmt  and  the  Director  of  River  Likm 
Posts  as  members  of  a  commission  which  plans  to  establish 
a  copper  mining  company  in  Hunan  to  supply  the  provincial 
Mint.  All  the  copper  mines  in  the  district  of  Sinhwa  have 
been  alloted  to  the  company  for  operation. — Chinese  Govern- 
ment Bitreau  uf  Economic  Informatioyi. 

British  Syndicate  to  Take  Over  Norwegian  Works. — The 

Oekomisk  Beview  understands  that  M.  Kagnvald  Blakstad, 
managing  director  of  the  A/S  Tyssefaldene  (The  Tysse  Falls 
Share  Co.),  has  transferred  his  interests  in  the  company  to 
an  EngUsh  syndicate.  The  company  owns  a  big  power  station 
at  Odda,  Hardanger,  which  supplies  the  power  for  important 
factories  also  owned  by  it. — Renter  (Christiania). 

"  Osram  "  Window  Display. — ^The  General  Electric  Co.. 
IjTD.,  has  introduced  a  striKing  shop-\\indow  display  for  the 
use  of  agents  for  "  Osram  "  lamps.  This  is  composed  of  a 
street  of  miniature  houses  in  accurate  perspective,  the  windows 
of  which  are  illuminated  by  means  of  three  "  Osram  "  lamps 
secreted  behind  the  scenery.  The  houses  are  chiefly  of  the 
Tudor  period,  and  the  colouring  is  such  as  to  suggest  the 
depth  of  winter.  The  "  properties  "  are  loaned  to  agents  free 
of  charge  and  carriage  paid  for  a  period  of  two  weeks  subject 
to  compliance  with  certain  reasonable  requirements.  This  is 
an  effective  device  which  should  meet  with  a  large  demand. 

E.D.A.  Activities. — Among  the  publications  of  the  British 
Electrical  Dbvfxopment  Association  referred  to  in  our  last 
issue  is  a  simple  but  effective  poster  which  bears  a  repre- 
sentation of  a  clock  dial,  a  segment  of  which  is  shaded.  This 
illustrates  an  exhortation  to  use  electric  light,  pointing  out 
that  five  of  every  twenty-four  hours  are  spent  under  artificial 
light.  "  Scenes  in  Suburbia  "  are  discussions  between  an  up- 
to-date  "  electrical  "  housewife  and  a  lady  of  retarded  views 
upon  the  superiority  of  the  electrical  w.ay  of  cleaning  carpets, 
resulting,  of  course.,  in  the  conversion  of  the  "  non-electrical  " 
housewife.  "  The  Power  behind  the  Worker  "  is  the  title  of 
an  illustrated  booklet  describing  the  electriliciition  of  various 
industrial  establishments.  A  list  of  the  .\ss(x'iation's  publica- 
tions, with  details  of  prices,  may  l>c  obtained  from  the  head- 
quarters:  Hampden  House,  84.  Kingsway,  W.C.'J. 

Italian  Railways  ElectrlQcation  :  German  Plant  to  be 
Asked    For?^:\ccordi.ig   to    a  report    issued  by   an    Italian 

news  agency,  Signor  Crova,  director-general  of  the  Italiiiu 
State  Railways,  has  urged  the  Government  to  demand  elec- 
trical plant  from  Germany  on  account  of  reparations  in  order 
to  expedite  the  work  of  electrifying  the  railways.  The  agency 
further  states  that  the  schemes  of  electrification  are  already 
prepared  for  the  Vene-'ia  Giulia,  the  Bologna- Verona-Brennero. 
Pisa-l^ghorn,  and  Naples-Rome  lines,  while  the  projects  for 
certain  other  lines  are  being  studied  at  present.  .^n  inter- 
change of  views  is  now  taking  place  between  the  Treasury 
and  the  General  Direction  of  the  State  Railways  as  to  the  pro- 
vision of  the  funds  for  the  construction  of  the  electrical  in- 
stillations and  the  acquisition  of  the  electric  locomotives. 


German  Prices. — .As  a  result  of  the  growth  in  the  costs  of 
]jrodurtion  it  is  stated  that  the  rebates  hitherto  granted  to  mer- 
chants on  the  basis  prices  of  galvanic  batteries  have  been  dit- 
contmued,  and  the  Foreign  Trade  Department  for  Electrical 
Engineering  will  only  i.ssue  ex[X)rt  permits  in  future  with  the 
basis  prices  as  the  minimum.  Makers  of  pocket  lamps  nave 
raised  the  war  time  addition,  which  has  stood  at  i50  per  cent. 
until  now,  to  350  per  cent.,  and  the  extra  percentage  on  other 
low-voltage  lamps  has  been  advanced  from  "iuO  to  iiOO  per  cent. 

German   Export   Permits. — -F'or   the  purpose  of  providing 

foi'eign  exchange  (bills)  for  the  Reich,  the  Committee  of  the 
Foreign  Trade  Department  for  Electrical  Engineering  has  de 
cided  that  exjiort  permits  shall  only  bo  granted  in  the  future 
to  applicants  on  condition  that  they  agree  to  communicate  tha 
export  figures  to  the  Reichsbank  so  that  the  latter  may  control 
them,  and  that  the  deliveries  made  are  intimated  to 
the  latter  monthly.  A  certain  percentage  of  the  exchange 
relating  to  each  foreign  transaction  is  to  be  handed  over,  while 
percentage  is  to  be  fixed  by  the  end  of  October. 

The  Swedish  Telephone  Manufacturing  Industry. — .As  re- 
ports have  been  circulated  in  Swedish  newspapers  to  the  effect 
that  the  Ericsson  General  Telephone  Co.  had  discharged  a 
number  of  workmen,  Mr.  Hemming  Johansson,  director  ot  the 
works,  has  been  interviewed  on  the  cjuestion.  He  is  reported 
to  have  stated  that  the  work  available  in  the  differenfdepart- 
ments  varied  considerably.  Taken  as  a  whole,  no  reduction  in 
the  personnel  had  taken  place,  but  only  in  certain  depart- 
ments. Thus  that  for  the  production  of  large  and  small  ex- 
change installations  was  fully  occupied,  but  the  demand  for  tele- 
phone apparatus  was  somewhat  less  at  present  than  in  the 
corresponding  period  of  last  year.  One  manufacture,  the  pro- 
duction of  which  had  considerably  declined,  was  that  of 
electric  meters.  Large  quantities  had  been  placed  in  the 
home  market,  but  sales  had  now-  greatly  fallen  off  owing  to 
German  competition.  On  the  other  hand,  there  was  prac- 
tically no  German  rivalry  in  Sweden  in  the  ca.se  of  telephone 
apparatus  and  exchange  installations,  whereas  American  com- 
I>etition  was  perceptible  in  certain  foreign  markets.  The  num- 
ber of  workmen  employed  at  the  Stockholm  works,  which  was 
L'285  on  June  1st,  1920,  amounted  to  1,319  on  September  16th. 
1921.  Between  the  beginning  of  January  and  August  1st  the 
total  value  of  the  home  and  foreign  sales  reached  11,600,(X)0  kr., 
o!  which  the  preponderating  part  was  for  export. 

At  present,  Mr.  Johansson  proceeded  to  state,  the  largest 
amount  of  business  was  transacted  in  Holland  and  the  Dutch 
Indies,  South  .Africa.  Spain  and  Australia.  The  great  economic 
development  in  the  Dutch  East  Indies  had  resulted  in  large 
extensions  of  the  network,  the  establishment  of  new  telephone 
exchanges,  and  the  addition  of  numerous  subscribers.  Great 
activity  in  the  telephone  system  also  prevailed  in  Holland,  and 
the  company  had  received  considerable  orders  for  exchange  in- 
stallations and  for  telephone  apparatus,  while  development 
was  also  proceeding  in  Spain  and  Egypt,  for  which  large  orders 
were  being  executed  by  the  Swedish  industry.  Of  the 
European  branches,  that  at  Vienna  in  particular  had  a  lot  of 
work,  and  large  orders  were  being  carried  out  there  for  Czecho- 
slovakia, and  the  w^orks  at  Budapesth  was  also  in  full  opera- 
tion, with  a  good  stoc-k  of  orders.  The  English  branch,  with 
works  at  Beeston,  attended  to  the  English  market  and  the 
English  colonies,  including  India.  In  the  opinion  ot  the 
director,  the  Indian  market  was  expected  to  be  one  of  the 
greatest  importance  in  the  near  future  on  account  of  the 
economic  activity.  .Already  the  demand  for  telephone 
apparatus,  switchboards.  &c..  was  constantly  growing.  In 
conclusion,  Mr.  Johansson  expressed  the  opinion  that  the  pro- 
spects for  the  industry  were  favourable,  having  regard  to  the 
large  demand  arising  from  different  sources. 

Concessions  for  Electrical  Displays. — The  E.D..\.  recently 
made  an  inquiry  with  the  object  of  ascertaining  the  general 
practice  of  undertakings  with  regard  to  the  rates  charged  for 
electricity  used  in  electrical  displays  and  showrooms  in  the 
hope  that  it  might  be  found  possible  in  course  of  time  to  secure 
some  uniform  standard  method  of  treating  retail  displays  of 
electrical  apparatus.  Tliere  has  always  been  difference  of 
opinion  as  to  whether  it  pays  electricity  supply  undertakings 
to  offer  contractors  low  rates  for  supply  in  order  to  encourage 
them  to  make  better  displays  of  electrical  apparatus  in  their 
windows  and  showrcKiins.  In  some  cases  such  concessions  uavo 
been  abused,  but  broadly  the  principle  is  sound,  and  it  is  sug- 
gested that  all  undertakings  should  consider  giving  some  sub- 
stantial and  uniform  discount  off  their  standard  rates  for  all 
electricity  used  by  contractors  and  retailers  in  displaying  and 
demonstrating  the  use  of  electrical  appliances  suitable  for  con- 
nection to  the  local  supply.  As  a  protection,  and  as  a  method 
of  preventing  other  traders  from  complaining  of  unfair  treat- 
ment, it  is  suggested  that  it  would  be  possible  to  assess  contrac- 
tors' display  windows  and  showrcmins  on  the  basis  of  lighting 
or  other  uses  normal  to  shops  or  rooms  or  like  size  and  charac- 
ter, such  assessed  normal  consumption  to  be  charged  for  at  the 
rates  standard  or  current  for  similar  busincsst^s.  and  all  excess 
use  over  .such  nonnal  consumption  to  be  charged  for  at  a  very 
low  rate.  The  result  of  this  method  would  be  that  the  con- 
tractor would  have  the  strongest  po.ssible  encouragement  to 
additional  use  of  the  supply  in  order  to  make  ly  good  display  of 
electrical  apparatus  and  to  show  it  in  operation.  Out  of  145 
undertakings  replying.  51  notified  the  existence  of  such  con- 
cessions. Of  these,  32  reported  satisfactory  results,  while  17 
considered  justification  of  concessions  doubtful, 
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ApplicatiODi    lor    British    Trade-marks.^Appended    is    a 

lummary  of  the  recent  applicatious  for  British  trade  marks  in 
respect  of  gooda  and  productions  associated  with  the  electrical 
trades  and  industries. 

Pinex  Ucttering  and  design).  No.  417,001.  Class  8.  Electrical 
accumulators  (not  for  medical  purposes).  Chloride  Electrical 
Storat:e  Co..  Ltd.,  Clifton  Junction,  Manchostt'r     lG/7/21. 

Aerozon.  No.  41,356.  Class  11.  Electrical  fumigating  appa- 
ratus for  hygienic  purposes.  Aerozonfabrik  G.  &  B.  Stern- 
berg, 75,  Ritter.strasse,  Berlin,  Germany.     March  18th,  1921. 

Aerozonoin.  No.  413,562.  Class  11.  Electrical  fumigating 
apparatus  for  hygienic  purpo.ses.  Aerozonfabrik  t!.  A  B.  Stt^n- 
burg.  75.  Ritterstra,s.se.  Berlin,  Germany.     March  IStb.  I'J'il. 

Channel.  No.  416,917.  Class  13.  Sparking  plugs.  Far- 
ringdon  Propeller  &  Engineering  Co.,  Ltd.,  Eclipse  Worlcs, 
Glentham  Road,  Barnes,  S.W.    July  13th,  1921. 

Wog.  No.  414.417,145.  Class  8.  Electric  accumulators  and 
batteries,  not  medical.  Wm.  O.  Garbutt,  30,  Russell  Street, 
Gloucester.    July  21st,  1921. 

Belhte.  No.  411,234.  Class  8.  Electric  lamps.  British 
Electric  Lamps,  Ltd.,  Spencer  Hill  Road,  Wimbledon,  London, 
S.W.    January  6th,  1921. 

A  Recently=opened  Showroom. — We  reproduce  herewith 
a  photograph  of  the  showroom  opened  a  short  time  ago  by 
Messrs.  Mann,  Egerton  &  Co.,  Ltd..  at  173-175.  Cleveland 
Street,  W.  Here  is  to  be  seen  a  well-arranged  comprehensive 
display  of  all  kinds  of  electrical  fittings  and  apparatus.  In 
the  foreground  of  the  photograph  is  seen  an  "  ElectoGte  " 
power  set  made  by  Mes.srs.  Boulton  &  Paul,  Ltd.,  Norwich, 
for  which  the  firm  are  sole  English  agents. 

A  wide  range  of  lighting  fittings  appears  in  the  showroom. 
These  are  made  in  a  variety  of  "  periods  "  and  styles  to  con- 
form with  any  scheme  of  decoration  or  furnishing.  These 
fittings  include  wall  brackets,  chandeliers,  bowl  fittings,  &c., 
all  of  high   artistic  fini.sh.     Other  appliances  on  view  in  the 


Messrs.  Mann,  Egerton  >fc  Cu.'s  Showkuuu 

showroom  are  pumping  sets  and  battery  switchboards,  as  well 
as  a  variety  of  cables,  conduits,  lamps,  and  other  electrical 
accessories. 

The  special  purpose  of  this  showroom  is  to  enable  contractors 
to  bring  their  clients  to  inspect  the  various  types  of  appar'atus 
that  are  on  view,  with  the  full  assurance  that  in  any  subse- 
quent transactions  their  interests  will  be  safeguarded,  the  firm 
preferring  to  deal  with  contractors  rather  than  with  the  general 
pubUc. 

French  Company  to  Reconstruct  Northern  Power  Stations. 

— La  Soci6t6  de  Reconstitution  d'Usines  Sinistr^es,  Groupe- 
ment  Energie  Electrique  du  Nord  de  la  France  is  the  name  of 
a  new  concern  which  has  lately  been  formed  in  Paris  (56, 
Rue  du  Faubourg  St.  Honor^),  with  a  capital  of  1,000,000 
franca  with  the  object  of  re-constructing  the  electric  generating 
etationa  in  Northern  France  damaged  or  destroyed  during  the 
war. 

A  Finnish  Amalgamation. — ^The  shareholders  in  the  Aktie- 
bolag  Gottyr,  Strombug  and  the  Finska  Elektro  industri  A.B. 
have  resolved  to  amalgamate  under  the  title  of  the  Finska 
Elektriska  A.B.,  Gottyr,  Strombug,  the  share  capital  being 
12,300,000  fr.  marks.  The  production  is  to  be  concentrated 
at  the  works  in  Somas  and  Sockenbacka,  the  Berghall  works 
of  the  Elektroindustri  Co.  being  closed. 

South  African  Electrical  Trade. — The  general  managers 
of  the  Standard  Bank  of  South  Africa  in  information  circulated 
regarding  trade  conditions  in  the  Union,  report  that  electrical 
goods  are  in  poor  demand,  and  prices  are  easier  owing  to  the 
arrival  of  shipment.s  from  Great  Britain,  the  Continent,  and 
America.    German  goods  are  undercutting  British. 


Hiring  Out  Domestic  Electrical  Apparatus. — Tlie  director 
and  secretary  of  the  E.D.A.  writes:  Although  at  the  present 
time  all  supply  undertakings  possess  powers  to  hire  out  elec- 
trical apparatus  there  are  a  great  many  who  are  not  doing  so. 
It  is  essential  to  provide  hiring  facilities  for  the  more  expen- 
sive pieces.  It  would  appear  that  in  many  undertakings  there 
is  hesitation  in  setting  up  hiring  systems  under  present  cir- 
cumstances, because  the  impression  exists  that  it  is  necessary 
to  commence  with  a  more  or  less  elaborate  showroom,  a  special 
staff,  &c.  Supply  engineers  are  asked  therefore  to  consider  the 
possibility  of  starting  the  hire  of  domestic  apparatus  with  a 
minimum  of  preliminaries  and  elaboration,  in  other  words, 
to  get  the  work  going  gently.  Tliere  is  little  fear  that  the 
inauguration  of  hiring  systems  will  result  in  a  flood  of  orders 
and  in  embarrassment  to  the  supply  undertakings;  although 
hiring  is  o.<sential,  much  spade  work  has  to  be  done,  and  the 
suggestion  is  rather  that  undertakings  which  have  not  done 
any  hiring  at  all  should  obtain  from  their  authorities  a  grant 
or  permission  to  spend  a  limited  sum  in  the  course  of  sii 
months  or  a  year  on  the  purchase  of  apparatus  for  hiring  out. 
If  the  matter  were  approached  in  this  way  it  might  be  easy 
to  obtain  the  necessary  permission  or  grant,  whereas  pro- 
posals   for  an  extensive  hiring  system  might  be  objected  to. 

Dowlais  Steel  Works  Reopened. — A  rolling  mill  and  rail- 
bank  at  the  Dowlais  steelworks  of  Guest,  Keen  k  Ncttlefolds, 
Ltd.,  have  been  restarted.  Several  hundred  workmen,  long 
unemployed,  resumed  work,  and  according  to  Tin/  Times,  they 
were  to  be  increased  to  2,000  early  this  week,  in  accordance 
with  the  proprietors'  intention  to  provide  as  much  work  as 
possible  for  their  workmen,  who  number  altogether  about 
4,000. 

Vagaries  of  Exchange.^In  an  interesting  article  The  Timet 

Trade  Supplement  gives  the  views  of  Sir  Raymond  Dennis  on 

the  export  trade  outlook  as  the  result  of  a  20  months'  four 

of  the  world.     We  quote  the  following  paragraph  illustrating 

the  impcssible  situation  that  has  arisen 

from  exchange  conditions  ;  — 

■■  The  agent  of  a  well-known  Ameri- 
can motor  car  ordered  30  cars  for 
delivery  to  Rio  de  Janeiro  and  settled  for 
them  when  the  exchange  rate  was  35 
milreis  to  the  gold  dollar.  When  the 
cars  arrived  at  Rio  the  dollar  was  worth 
just  over  5  milreis,  and  as  the  trade 
position  rendered  sales  at  50  per  cent. 
increase  in  price  extremely  remote  the 
agent  paid  freight  and  insurance  from 
New  York,  but  left  the  consignment  in 
the  Customs,  paying  warehousing 
charges  but  no  duty.  The  exchange 
continued  to  go  against  Brazil,  and  at 
length  recognising  the  hopelessness  of 
the  position  the  agent,  alter  several 
weeks,  reshipped  the  30  cars  to  New 
York,  paid  freight,  insurance,  and  other 
necessary  charges,  and  awaited  a  credit. 
When  this  was  remitted  exchange  had 
fallen  to  8J  milreis  to  the  dollar,  and 
the  agent,  after  allowing  for  the  freight 
and  insurance  both  ways,  warehousing, 
and  other  incidental  charges,  netted  a 
clear  profit  of  just  under  £10,000." 

Elsewhere  in  the  article  Sir  Raymond 
discusses  the  excessive  cost  of  oiu'  jir-)- 
ductions  as  being  largely  the  cause  of 
the  slump  in  the  export  trade  which 
has  brought  about  unemployment. 
He  mentions  that  in  his  experience  British  goods  are  wanted 
everywhere,  but  out  prices  are  too  high.  Only  a  few  days 
ago  he  heard  of  orders  placed  by  the  Federated  Malay  States 
in  the  United  States  for  railway  material  to  the  value  of 
i;i,O0O,0OO,  and  on  the  Continent  for  electrical  material  to  the 
value  of  :£5t)0.000  because  the  goods  could  not  be  obtained 
from  Great  Britain.  Other  countries  were  able  to  give  guar- 
antees that  we  could  not  give  because  of  unstable  wage  and 
delivery   conditions. 

Lead. — Messrs.  James  Forster  &  Co.,  reporting  on 
October  Ist,  stated  :— "  Closing  prices  yesterday  were 
£23  2a.  Od.  for  September  and  £22  178.  6d.  for  December, 
against  £22  15s.  and  £22  128.  6d.  respectively  at  the  end  of 
last  week.  There  has  been  very  little  demand  from  home 
consumers,  and  export  trade  has  again  been  very  dull.  Should 
consumption  continue  at  the  present  level  during  the  next 
few  montlis,  this  should  be  reflected  in  lower  prices  for  lead. 

German  Wages  and  Competition. — "  Z."  in  a  letter  (dated 
Seplciiilx-r  2.")th)  to  The  Tiinex,  gives  the  following  figures  a.s 
to  Gi'rman  wages  as  being  of  interest  when  considering  Ger- 
man competition.  They  are  figures  received  from  a  German 
factory  in  the  metal  trade  for  the  last  two  weeks  :  273  men 
/iverage  243.45  M.  per  week ;  269  men  average  284.05  M.  per 
week.  A  certain  number  of  lads  and  a  few  women  are  in- 
cluded.   The  latter  figure  works  out  at  less  than  15s. 

Czecho-Slovak-Italian  Trade. — Exports  from  Czecho- 
slovakia U>  Italy  in  \<M)  reached  the  value  of  184,048.160 
lire,  while  the  value  of  imports  from  Italy  amounted  to 
75,1.56,013  lire,  the  trade  balance  being  thus  very  much 
in  Czecho-Slovakia's  favour.— fleuter'*  Trade  Service  (Prague). 
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Specification     (or     Metallic     Resistance     Materials. — The 

British  Engineering  Standards  Association  has  just  issued 
Specification  No.  115,  1921,  for  "  Metallic  Resistance  Mate- 
rials for  Electrical  Purposes."  For  the  purpose  of  the  Specifi- 
cation these  materials  have  been  divided  into  the  following 
classes:  A,  for  use  when  a  low  temperature  coefficient  is  re- 
quired at  tempei'atures  not  exceeding  (jO  deg.  C.  (as  in  standard 
resistances  and  in  sub-standard  instruments) ;  u  for  use  when 
the  temperature  coefficient  may  vary  more  than  that  iiermitted 
for  class  a.  and  at  temperatures  not  exceeding  'idU  deg.  C.  (as 
in  instruments  other  than  sub-standard) ;  c,  for  use  when  the 
temperature  coefficient  may  vary  over  a  wide  range  and  at 
temperatures  not  exceeding  300  deg.  0. ;  v,  for  use  at  high 
tempieratures  not  exceeding  7U0  deg.  G.  (as  in  heating  ap- 
paratus) ;  and  E,  for  use  at  high  temperatures  not  exceeding 
5,000  deg.  C.    (as  in  heating  apparatus). 

The  Specification  fixes  limits  for  uniformity  of  resistance 
and  dimension.  A  comprehensive  list  of  standard  sizes  of 
wires,  tapes,  and  sheets  is  included,  and  considerable  advan- 
tage will  result  if  all  designers  of  apparatus  in  which  resist- 
ance wire  is  used  will  employ  one  or  other  of  the  standard 
sizes  wherever  possible. 

Copies  of  the  Specification  may  be  obtained  from  the  secre- 
tary, British  Engineering  Standards  Association,  28,  Victoria 
Street,   S.W.  1,   price  Is.   net;  post  free,   Is.   2d. 

Inquiry. — Makers  of  "  asbestos  wood  "  are  asked  for. 

The  Commercial  Motor  Exhibition. — Organised  by  the 
Society  of  Motor  Manufacturers  and  Traders.  Ltd.,  the 
Commercial  Motor  Exhibition  will  be  held  at  Olympia  from 
October  14th  to  22nd.  and  is  expected  to  prove  that  Great 
Britain  leads  the  world  for  the  largest  display  of  petrol,  steam 
and  electrical  vehicles  for  go<jds  and  pa.ssenger  transport  and 
general  utility  purposes.  The  exhibits  include  such  vehicles 
as  road-sweepers,  fire  engines,  ambulances,  tipping  wagons.  &c. 

For  Sale. — Assets  Auctions  Co.,  Ltd.,  will  sell  by  auction 
on  October  ]2th,  at  119-121,  Newington  Causeway,  S.E.,  the 
stocks  of  au  electrical  goods  factor  and  a  telephone  works.  By 
order  of  Nobel  Industries,  Ltd.  (who  are  concentrating  the 
cartridge-making  business  at  the  Walthara  Works),  Messrs. 
Fuller,  Horsey,  Sons  &  Cassrll  will  offer  by  auction  at  the 
cartridge  works  of  Eley  Bros.,  Edmonton,  on  November  8th 
and  following  days,  surplus  plant  and  machinery,  including 
generating  sets,  Mirrlees-Diesel  oil  engines,  dynamos,  motors, 
&c.     (See  our  advertisement  columns  to-day.) 

The  Premier's  Advisers. — Sir  .Man  Smith,  M.P.,  chairman 
of  the  Managing  Committee  of  the  Engineering  Employers' 
Federation,  and  Mr.  W.  h.  Hichens,  chairman  of  Cammell, 
Laird  &  Co.,  Ltd..  and  vice-chairman  of  the  English  Electric 
Co.,  Ltd.,  were  among  those  who  went  to  Gairloch  last  Friday 
night  to  confer  with  the  Prime  Minister  on  measures  for 
reviving  trade'  and  industry  and   diminishing  unemployment. 

Sir  John  Dewrance,  president  of  the  Engineering  and 
National  Employers'  Federation  (and  chairman  of  Babcock 
and  Wilcox,  Ltd.),  is  also  assisting  in  the  Government's  de- 
liberations. 

New  French  Companies. — "  Over  All  "  Sparking  Plufj  is 
the  title  of  a  company  formed  at  Paris  (Avenue  du  Main  130), 
for  the  manufacture  and  sale  in  France  and  Belgium  and  their 
colonies  of  the  plug  named.    The  capital  is  60,000  fr. 

L.  Pelletier  and  L.  Baque  have  been  constitut-ed  a  company 
at  Hermes  (Departement  Oise),  for  the  construction,  instal- 
lation and  repair  of  electric  lines,  the  working  of  sub-stationa 
and  power  stations,  and  the  supply  of  electric  current.  The 
capital  is  100,000  fr. 

Engineering  Developments  in  Colombia. — The  demand  for 
machinery  and  plant  in  the  Republic  of  Colombia  is  slow,  but 
consistent.  Improvements  in  the  financial  condition  of  the 
State,  will  enable  the  Government  to  proceed  with  a  number 
of  projects  long  contemplated  but  hitherto  impossible  owing 
to  the  lack  of  funds. 

Engineering  commissions  have  been  appointed  to  report 
upon  tlTe  advisability  of  certain  schemes. 

Plans  have  been  coniplet<>d  for  the  erection  of  a  new 
electric  light  plant  suitable  for  the  growing  requirements  of 
the  city  of  Bogota,  while  the  Municipal  Council  invites  pro- 
posals for  a  new  telephone  system,  the  cost  of  which,  including 
buildings  and  plant  with  a  capacity  of  1,600  lines,  should  not 
exceed  j£15.000.  The  Government  is  contemplating  the  estab- 
lishment of  a  long  distance  inter-urban  teleplione  service  to 
be  operated  in  connection  with  the  telegraph  service,  which 
is  Government-owned.  The  principal  telegraph  offices  will  be 
provided  with  improved  equipment,  and  the  work  is  to  be 
carried  out  under,  the  supervision  of  the  Diroetor-Genoral  de 
Telegrafos,  with  whom  interest^ul  firms  can  correspond  direct. 
All  correspondence  should  be  in  Spanish,  and  a<ldressed  to 
the  Director-General,  Bogota  (Columliia). — Rniter's  Trade 
Service  (Bogota). 

Belgian  Trade  Conditions. — The  .Antwerp  correspondent 
of  The  Timm  Trade  Supplement  reports  a  widespread  recovery 
in  almost  every  trade.  Glass  works  are  reopening  after  months 
of  idleness,  and  all  departments  of  metal  works  are  busy. 
Some  steel  makers  are  already  .so  full  of  orders  that  they  are 
obliged  to  quote  deliveries  extending  over  several  months, 
but  for  girders  and  rails  quicker  deliveries  can  still  be  arranged. 
General  engineering  shops  and  electrical  works  are,  however, 
fully  booked  for  the  whole  of  the  winter.  Even  the  auto- 
mobile industry  shows  »  marked  recovery  in  activity. 


LIGHTING     AND    POWER    NOTES. 


Accrington. — Loan. — The  Corporation  has  applied  to  the 
Electricity  Commissioners  for  power  to  borrow  the  necessary 
money  for  carrying  out  the  work  of  supplying  Messrs.  Sterner 
&  Co.,  Ltd.,  with  electricity. 

Aldershot. — Year's  Working.— The  report  of  the  electrical 
engineer  (Mr.  F.  Garside),  on  the  past  year's  working  of  the 
electricity  department  shows  a  total  revenue  of  jElb,933  as 
compared  with  £14, SIS  in  the  previous  year.  Working  ex- 
penses totalled  i:l6,299,  leaving  a  gross  profit  of  itxiy.  The 
net  result  was  a  deficit  of  ±2,275.  The  number  of  units  sold 
was  5:33,297. 

Argentina.— Proposed  Hxdro-electric  Plant.— A  French 
engineering    company   has    solicited   a    concession   from    the 

Republics  of  Argentina  and  Uruguay  for  the  construction  of 
a  hydro-electric  station  at  the  falls  of  the  Uruguay  river  which 
separates  Uruguay  from  Argentina.  The  proposed  plant  would 
furnish  electric  power  to  all  the  territory  within  a  radius  of 
375  miles  of  Salto  Grande,  and  would  include  the  principal 
cities  and  about  three-quarters  of  the  population  of  Argentina. 
— Commerce  Reports. 

Ascot. — Increased  Charges. — ^The  Ascot  District  Gas  and 
Electricity  Co.  has  apphed  to  the  Ministry  of  Transport  for 
authority  to  charge  Is.  Id.  per  unit,  with  a  minimum  payment 
of  I63.  3d.  for  each  winter  quarter,  and  lOs.  lOd.  for  each 
summer  quarter. 

Australia. — Sydney.— Although  in  1914  the  average  price  per 
k\\  h  of  electricity  in  Sydney  was  higher  than  that  of  towns  in 
this  country  ot  comparable  size,  in  1920,  it  compared 
very  favourably  with  most,  the  price  having  fallen  from  1.88d. 
to  1.76d.,  while  in  England  charges  rose.  Now  mcreased 
charges  have  been  sanctioned,  and  it  is  calculated  that  the 
average  revenue  per  kWh  will  be  2.05d.  in  1922,  an  increase 
of  only  9  per  cent,  upon  the  pre-war  average. 

Barnstaple. — Loan. — The  Town  Council  has  applied  for  a 
loan  of  iil,500,  for  capital  expenditure  at  the  electricity  works. 

Bath. — Loan  Sanctioned. — The  Electricity  Commissioners 
have  sanctioned  the  loan  of  ±'22,000  for  mains  and  services 
on  account  of  the  ±30,000  applied  for,  but  require  further 
particulars  concerning  the  expenditure  of  the  amount  forming 
the  balance. 

Bo'ness. — Electricity  Supply. — The  Scottish  Central  Elec- 
tric Power  Co.  is  seeking  pennission  from  the  Grangemouth 
T.C.,  to  lay  a  cable  to  Bo'ness  in  order  to  supply  electricity 
from  Bonnybridge. 

Bristol. — Year's  Working. — The  annual  report  on  the  work- 
ing of  the  Corporation  electricity  department  for  the  year 
ended  March  31bt,  1921  (engineer  and  manager,  Mr.  H.  Fara- 
day Proctor),  shows  that  the  revenue  increased  to  ±303,930 
(±229,525)  and  the  expenditure  to  ±230,409  (±166,590),  which 
left  a  net  profit  of  ±6,S64  (±10,875).  The  number  of  consumers 
increased  by  1,657.  to  8,923;  the  total  connections  to  the 
mains  are  equivalent  to  1,263,485  30-watt  lamps,  an  increase 
of  168,925  lamps  as  follows  :  —  Power,  heating,  and  cooking 
180,114,  private  lighting  38,755,  and  pubhc  hghting  56  lamps. 
The  number  of  kWh  sold,  increased  by  4,489,737  to  33,529,417, 
but  the  load  factor  fell  from  27.1  to  26.7  per  cent.  The 
number  of  cooking  stoves  in  circuit  increased  from  84  to  100, 
the  fuel  per  kWh  sold  from  8.986  to  4.177  lb.,  and  the  total 
cost  from  1.357  to  1.683d. 

Chester. — Extensions. — Subject  to  the  consent  of  the 
Chester  Rural  District  Council,  the  Electricity  Committee  in- 
tends to  lay  a  distributing  cable  in  Ermine  Road,  at  an  esti- 
mated cost  of  ±500. 

Electricity  Charges. — The  Electricity  Committee  has  de- 
cided that  the  increased  charge  of  IJd  per  unit  made  to  meet 
the  increased  cost  of  coal  durmg  the  coal  strike  be  terminated. 
-■\  new  scale  of  charges  is  to  be  considered  when  the  Queen's 
I'erry  scheme  is  in  operation. 

Chesterfield. — Loan  Sanctioned.— The  Electricity  Commis- 
sioners have  sanctioned  the  borrowing  of  ±4,000  for  electricity 
mains  and  services. 

China. — Nanking. — Owing  to  the  inability  of  the  existing 
electric  plant  at  Nanking  to  furnish  sufficient  current  to  meet 
the  needs  of  the  city  and  its  riverside  suburb  of  Hsiakwan,  a 
new  plant  has  recently  been  added.  The  United  States 
Consul  reports  that  the  plant  complete,  exclusive  of  the  site, " 
cost  about  .±25,(X)0.     It  was  supplied  from  the  United  States. 

Continental. — West  Finland. — An  electricity  supply  com- 
pany has  been  formed  under  the  title  of  Bjorneborgs-Hvittis- 
bogjard  Mellanneids  Elektricitats  .'V.B.,  with  a  paid  up  capital 
of  600,000  Finnish  ni:«ks.  The  directors  have  been  authorised 
to  enter  into  contracts  with  the  Central-.\ndelslaget-Hankkija, 
A.B.  Gottfried  Stromberg,  Siemcns-Schuckcrt,  and  the  A. E.G. 
for  electrical  plant  and  the  setting  of  the  works  in  oiH-ration. 

Russia. — The  Electrotechnical  Congress  in  Moscow,  the  ob- 
ject of  which  is  to  extend  greatly  the  use  of  electric  power  in 
Russia,  was  opened  on  October  1st. — Ueutcr  (Reval). 

Dublin. — Electricity  Charges.- The  Electricity  Supply 
Committeo  has  decided  to  reduce  the  electricity  charges  for 
heating,  cooking,  &c,.  by  id.  a  unit.  It  does  not  propose  to 
make  any  alterations  in  the  I'ates  of  lighting. 
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Darwen. — Revisld  Charges. — The  electricity  department 
has  revised  its  minimum  charges,  tixing  5s.  lor  the  quarters 
ending  June  3Uth  and  September  30th,  and  lUs.  for  the 
quart-ers  ending  December  31st  and  March  Slst,  1922. 

Edinburgh. — Are.*  of  Supplv.— The  new  Corporation  elec- 
tric statioij  at  Portobello  is  nearing  completion,  and  the  ques- 
tions oi  the  extent  of  the  area  to  be  supplied  and  the 
administering  authority  within  the  area  are  to  be  decided  by 
the  Electricity  Commissioners.  The  first  instalment  of  the 
echeme.  which  will  soon  be  operating,  is  to  cost  i'l.ToU.OOO. 
A  report  circulated  by  the  town  clerk  suggests  that  the  area 
.'hould  be  in  the  Lotliians  within  a  radius  of  ten  miles  of  the 
■station,  as  it  is  likely  that  the  demand  for  supplies  of  electricity 
which  can  be  met  by  the  Corporation  will  be  within  such 
limits,  although  under  the  Act  bearing  on  the  matter  the  radius 
may  be  as  great  as  30  miles.  The  town  clerk  further  submits 
a  strong  case  for  the  Corporation  being  the  authority  con- 
trolling the  area  for  electricity  pm-poses,  the  alternative  of  a 
joint  authority,  which  will  have  no  financial  or  executive 
powers,  l)eing  regarded  as  likely  to  lead  to  friction  and  diffi- 
culties. The  only  exi.sting  authorised  distributors  within  the 
area  are  a  company  at  Musselburgh  and  one  at  Dalkeith. 
These  will  receive  electricity  in  bulk  from  the  Corporation 
and  pass  it  to  their  consumers.  Tlie  report,'  which  also  sug- 
gests that  the  application  by  the  Musselburgh  company  to 
extend  the  area  of  its  supply  should  be  opposed  as  unnecessary, 
has  been  generally  approved  by  the  Corporation  committee 
concerned. 

Gourock, — Street  Lighting.— The  Town  Council  has 
entered  into  negotiations  with  the  Greenock  Electricity  Com- 
mittee for  the  electric  Ughting  of  Gourock. 

Greenock. — Strike  Averted.— .\  threatened  strike  of  the 
technical  staff  of  the  electricity  undertaking  was  a\ert€d  on 
Friday  last  when  the  Corporation  electricity  department  con- 
sidered a  dispute  over  a  proposed  wages  cut.  and  heard  Mr. 
J.  W.  Thomas,  assistant  general  secretary  of  the  E.P.E.A.,  on 
behalf  of  the  staff.  It  was  intimated  that  the  proposed  re- 
ductions would  not  take  effect  in  the  meantime,  and  that  the 
whole  question  would  be  reconsidered  by  the  Corporation. 

Guildford. — Eijictricity  Works  Bought. — The  Urban  Dis- 
trict Council  has  taken  over  the  electricity  works  from  the 
Guildford  Electricity  Supply  Co.,  Ltd.,  at  a  cost  of  :£60.000. 

Hessle. — Electricity  Supply. — A  draft  agreement  made  by 
the  Urban  District  Council  with  regard  to  the  supply  of  elec- 
tricity to  the  town  has  been  submitted  to  the  Hull  Corpora- 
tion Electricity  Committee. 

Llandrindod  Wells. — Fkoposh)  Increased  Charges. — An  in- 
quiry was  held  by  the  Ministry  of  Transport  last  week  relative 
to  the  application  of  the  Electric  Light  &  Power  Co.  for  an 
order  authorising  it  to  increase  the  price  of  electricity  to 
Is.  4d.  per  unit.  The  Urban  Council  and  a  number  of  large 
consumers  opposed  the  application. 

London. — Ilkord.— The  Ministry  of  Health  has  refused  the 
request  of  the  Urban  Council  for  permission  to  install  elec- 
tricity in  the  new  London  County  Council  houses  on  the 
Dagenham  estate,  on  the  ground  ef  the  expense  involved. 

Luton. — Inx'reased  Charges. — The  Town  Council  has  in- 
creased the  charge  for  electricity  to  125  per  cent,  above  the 
pre-war  price  in  place  of  the  100  per  cent,  addition  which  has 
previously  been  charged. 

Maidstone. — The  Town  Council  has  applied  to  the  Com- 
missioners and  also  to  the  Kent  Electric  Power  Co.  for  per- 
mission to  supply  electricity  to  the  mill  of  A.  E.  Eecd  &  Co.. 
Newhythe.  which  is  ouLsidc  the  Corporation's  area  of  supply. 
The  Council  has  also  applied  for  a  further  loan  of  ±'5U0  for  the 
purchase  of  apparatus  in  connection  with  the  hiring  out  of 
tires,  irons,  and  cooking  stoves. 

Nottingham. — Mains  Extensions.— The  Electricity  Com- 
mittee recommends  the  expenditure  of  i'40.00<J  for  general  ex- 
tension of  mains,  transformers,  and  switchgear  in  connection 
w'ith  the  high-pressure  mains  already  laid' and  for  increasing 
the  area  of  two  feeders  supplying  certain  districts  of  the  city. 
'ITie  whole  of  the  capital  sum  of  ±'30.000  sanctioned  l)y  the 
Couneil  in  December  last  has  been  laid  out  upon  underground 
mains  and  outside  service  connections.  In  the  purchase  of 
meters  during  the  year  ending  March  last  i'7,73.5  was  also  spent 
out  of  revenue,  but  the  committee  being  of  opinion  that  such 
meters  should  be  purohased  out  of  capital,  intimates  that  for 
this  purpose  a  sum  of  i'lO.OiX)  is  required.  It  has  been  recom- 
mended, tfierefore,  that  authority  shouW  be  given  to  apply  to 
the  Electricity  Commissioners  for  leave  to  borrow  A'oO,000. 
Con.siderable  hati.sfaction  is  being  expressed  in  Nottingham 
with  the  substantial  progress  which  is  now  being  made  in 
many  departments  of  the  committee's  work,  after  periods  of 
long  delay. 

Portstewart  (Co.  I.ondonderrv). — Power  Station  Develop- 
ment.—The  Electric  Lighting  Co.  has  decided  to  ask  con- 
sumers to  guarantee  additional  capital  for  tile  development  of 
the  undertaking.  Application  has  been  made  to  the  Northern 
Ireland  Parliament  for  new  powers. 


Portslade. — Reduced  Charges.— Brighton  Town  Council  haa 
reduced  the  charge  for  electricity  for  private  lighting  at  Port- 
slade from  8d.  to  7Jd.  per  unit. 

Rathmines  and  Pembroke  (Co.  Dublin). — Linking-dp.— 
The  electrical  engineers  of  both  towns  have  been  insti-ucted 
to  submit  a  joint  report  on  the  liuking-up  of  the  two  electri- 
city supply  systems,  and  proposals  for  a  l,00O-k\V  set,  and 
bulk  supply  from  a  neutral  source. 

Singapore. — Electricitv  Extensions.— ^The  municipality  is 
extending  its  supply  of  electricity  to  the  European  residential 
quarter  of  the  town.  Work  is  now  in  hand,  and  energy  is 
expected  to  be  available  early  in  the  spring.  This  has  naturally 
affected  the  sale  of  self-contained  lighting  sets  hitherto  so 
popular  there. — Renter's   Trade   Sercice  (Singapore). 

Skipton. — Bulk  Supply.— The  Streets  and  Buildings  Com- 
mittee has  under  consideration  a  proposal  for  the  supply  of 
electricity  in  bulk  from  the  Keighley  uudert.;iking.  aud  has 
asked  the  electrical  engineers  of  both  Corporations  to  prepare 
details  and  submit  them  to  the  Committee  in  due  course. 

Electric  Lighting  Order. — The  Electricity  Commissioners 
have  fixed  the  date  for  the  oix-ration  of  the  Electric  Lighting 
Order,  ]915,  for  September  1st. 

Warrington. — Lighting  Order. — The  Electricity  Commis- 
sioners fixed  last  Saturday  (October  1st)  as  the  date  for  the 
commencement  of  the  operation  of  the  Lighting  Extension 
Order  of  1915. 

Wye  (Kent). — Elfx-tricity  Supply.— The  Commissioners 
have  made  a  special  order  authorising  the  Wye  Lighting,  Heat- 
ing and  Power  Co.,  Ltd.,  to  supply  electricity  for  public  or 
private  purposes  within  the  pari.4i. 


TRAMWAY    AND    RAILWAY    NOTES. 


Australia, — ^'lCTORIA. — The  present  position  regarding  the 
scheme  for  the  electrification  of  the  Victorian  railways  is  sum- 
marised in  a  report  recently  issued  in  Melbourne.  It 
comprises  a  power  house,  high-pressure  feeder  cables,  16  sub- 
stations, 145  miles  of  track  with  overhead  wiring  and  rail 
bonding,  the  conversion  of  702  carriages,  replacement  of  a 
large  portion  of  the  existing  signalling  system,  and  construc- 
tion of  workshops.  Up  to  the  present  the  total  value  of  the 
actual  expenditure  upon  the  several  activities  of  the  commis- 
sion amounts  to  nearly  ,J^50,0(.IO. 

Bradford. — Year's  Working. — The  financial  report,  issued 
by  Mr.  R.  H.  Wilkinson,  the  general  manager  of  the  Corpora- 
tion tramway  undertaking,  shows  a  loss  of  J64,000  on  the 
parcel  department  for  the  past  year.  The  gross  revenue  was 
±'19,420.  The  number  of  parcels  carried  was  740,6'jy,  as  against 
713,073  in  the  previous  year.  The  deficit  is  attributed  largely 
to  the  wages  bill  for  parcel  messengers. 

Continental.  —  Switzerland.  —  According  to  The  Times, 
±2,280,000  is  to  be  spent  on  the  electrification  of  the  Swiss 
railways  next  year. 

The  French  Southern  Railway.- The  report  for  1920  of 
the  Compagnie  des  Chemins  de  Fer  du  Midi  states  that  the 
Work  of  electrification  of  the  network,  the  resumption  of 
which  was  announced  in  the  report  for  1919,  was  actively 
continued  during  the  year.  The  station  in  the  Ossau  valley. 
and  the  erectiou  of  the  power  transmission  lines  from  the 
district  of  the  Pyrenees  to  Bordeaux  and  Toulouse  arc  ni  full 
course  of  execution ;  the  equipment  works  of  the  lines  from 
Toulouse  to  Puyoo  and  from  Puyoo  to  Dax,  which  are  the 
first  to  be  converted,  have  been  put  in  hand,  and  the  electric 
locomotives  for  these  lines  have  been  ordered.  If  the  contract 
periods  are  observed,  as  is  reasonably  hoped  for,  the  inaugura- 
tion of  electrical  working  on  the  section  between  Toulouse 
and  Dax  will  take  place  from  15  to  20  months  hence. 

Dearne  Valley. — IjIOht  Railway. — According  to  the  Finan- 
cial Tiinca,  preparations  are  being  made  for  the  construction 
of  the  Dearue  Valley  Light  Railway,  the  necessary  powers 
having  been  conceded.  Contracts  are  being  prepared  and 
various  preliminary  negotiations  conducted,  notably  in  con- 
nection with  road  widenings. 

Halifax. — Depot  Extensions.— The  Tramways  Committee 
has  decided  to  recommend  that  the  Skircoat  Road  depot  be 
<xtended.  at  an  estimated  cost  of  ±11,000,  to  furnish  four 
times  the  present  accommodation  for  repairing  cars  aud  an 
enlarged  workshop. 

Japan.  —  ELECTKiricATioN  in-  Railways  Scheme.  —  The 
.lupanese  railways  are  to  l)e  electrified  according  to  a  plan 
now  being  worked  out  by  the  Department  of  Railways,  states 
the  Journal  of  the  Yokohajiia  Chamber  of  Commerce.  As 
soon  as  the  Department  draft  plan  is  completed,  it  will  be 
presented  through  the  Cabinet  to  the  Diet  in  its  next  session. 
To  facilitate  the  .service,  automatic  signals  have  been  installed. 
.•\s  the  first  step,  the  entire  Tokaido  line  from  Tokio  to  Kobe 
and  a  part  of  the  central  line  between  lidamachi  station  in 
Tokio  and  Kofu,  in  the  rear  of  Mount  .luji,  where  many  tun- 
nels make  transportation  slow,  will  have  electric  power  in- 
stalled.— Board  of  Trade  Journal. 
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Keighley.— Year's  Working.— The  annual  statement  of  ac- 
counts of  the  (Jorporation  Tramways  Department  for  the  year 
ended  Mai-ch  yJst.  i9i21,  shows  a  loss  of  i'SAW.  and  the  rail- 
less  car  system,  which  has  not  yet  recovered  from  the  heavy 
setback  received  during  the  war,  shows  a  loss  of  i'5,S'20.  It 
is  understood  that  much  of  the  heavy  expense  is  attributed  to 
the  cost  of  rewmding  armatures.  In  the  previous  year  there 
was  a  surplus  of  itl,675. 

London. — Undeugrounu  Kailway  Improvements. — In  order 
to  meet  the  demand  during  rush  hours,  15Li  additional  cars 
have  been  brought  into  service  on  the  Metropolitan  and  Di.s- 
trict  Railways,  and  thi'ough  Southend  trains  are  to  be  rein- 
stated. 

There  will  be  a  more  frequent  service  on  the  Tube  lines. 
On  the  Bakerloo  branch  trains  will  run  every  2  and  '2J  minutes 
instead  of  '2i  and  3  minutes.  Similar  shortening  of  the  tiain' 
intervals  will  be  made  on  the  Hampstead,  Central  London, 
and  City  &  South  l^ondon  lines. 

Eei'ort  on  Collision.— In  a  report  upon  the  collision  which 
took  place  on  July  8th  at  Wapping,  between  a  Great  Eastern 
Railway  goods  train  and  a  Metropolitan  Kailway  passenger 
train,  Col.  J.  W.  Pringle  states  that  the  accident  was  caused 
by  the  bi'eaking  of  a  draw-bar  hook  on  one  of  the  goods 
wagons.  This  released  five  trucks  which  appai'ently  ran  back 
into  the  front  of  the  passenger  train.  There  was  no  evidence 
of  any  flaw  in  the  metal  of  which  the  hook  was 'made.  In 
his  reconuuendatious  Col.  Pringle  says  that  the  number  of 
unfitted  trains  should  be  limited  as  far  as  possible  during  the 
hours  of  passenger  service,  especially  on  a  line  having  such 
gradients  as  the  one  in  question.  There  is  another  point  for 
consideration.  The  track  circuit  (a)  on  tue  up  road  through 
Wapping  station  is  continued  beyond  the  up  starting  signal 
for  a  distance  of  166  yards  to  form  an  overlap.  In  advance 
of  A  there  is  a  track  circuit  B,  occupation  of  which  places  and 
holds  at  danger  the  starting  signal.  So  long  as  the  five 
runaway  vehicles  occupied  the  rails  covered  by  track  b,  the 
starting  .signal  at  Wapping  was  held  at  danger.  But  as  soon 
as  they  left  track  b  and  entered  track  a  the  starting  signal 
would  automatically  clear.  This  accounts  for  the  fact  that 
the  starting  signal  indicated  safety,  and  the  up  electric  train 
had  consequently  started  when  the  runaway  vehicles  were 
approaching.  This  false  clear  indication  can,  of  course,  only 
be  given  in  similar  circumstances,  i.e.,  by  vehicles  running 
backward,  but  the  irregular  iwsition  of  the  signal  in  such 
circumstances  is  a  further  reason  for  the  provision  of  additional 
security  against  breakaways. 

Madagascar. — Railway  Electrification.— The  Exportatcur 
Francais  says  plans  have  been  drafted  at  the  instance  of  the 
Goveruor-Ueneral  for  the  electrification  of  the  Tananariva  to 
Tamatava  railway  in  Madagascar  a  distance  of  369  km.  The 
reasons  for  the  conversion  are  high  wages  and  the  cost  of  coal. 

Oldham. — Year's  Working. — The  annual  report  of  the 
general  manager  and  engineer,  Mr.  W.  Chamberlain,  on  the 
year's  operation  of  the  Corporation  tramways  for  the  twelve 
mouths  ended  March  '2.5th,  1921  (twentieth  year  of  operation), 
shows  that  the  total  receipts  amounted  to  ;6'2.50,742,  against 
£237,409  for  the  previous  year;  the  working  expenses 
were  f 202,2.35  (£168,648),  leaving  a  net  profit  of  £5,065, 
against  a  deficiency  of  £1,004  last  year.  The  electricity  used 
for  all  purposes  amounted  to  4,22.5,055  kWh  (3,921,931)  at 
IJd.  and  lid.  per  kWh,  plus  10  per  cent.,  the  average  kWh 
per  car  mile  being  1.918.  The  number  of  passengers  carried 
was  32,071,037  (31,878,4.55);  average  per  car  mile  14.5.59;  aver- 
are  fare  l,819d.  Statistics  of  the  parcel  department  ehow 
that  the  expenditure  was  £2,062  (£2,346),  and  the  income 
was  £2,402  (£2,341),  the  balance  being  a  deficit  of  £260  (£5), 
although  the  rates  were  increased  during  the  year. 

Preston. — Year's  Working. — For  the  first  time  in  the 
history  of  the  undertaking  the  report  and  statement  of  ac- 
counts of  the  county  borough's  tramway  department,  for  the 
year  ended  March  31st,  1921,  disclose  a  deficit  on  the  year's 
operations.  The  total  revenue  increased  by  8.04  per  cent,  to 
£96,482,  and  the  working  expenses  by  29.73  per  cent,  to 
£85,4.58,  the  deficiency  being  £6,806.  Total  re.serves  stand  at 
£51,700,  sinking  fund  at  £89,709,  and  the  old  tramway  debt 
at  £20,701,  contributions  to  the  rates  have  amounted  to 
£23,050.  The  number  of  passengers  carried  was  15,885,352 
(15,738,087)  at  an  average  fare  nf  1.44d.  (1..34d.)  per  passenger. 
Electricity  ger,erated  amounted  to  1.946,945  kWh  (1,788,495,, 
the  power  cost  per  kWh  being  1.28d.  (0.993d.).  The  worKuig 
expcn.ses  per  car  mile  were  16.95d.  (13.62d.),  and  Mr.  ,1.  F. 
Simpson,  engineer  and  manager,  .states  that  the  fact  that  out 
of  71  municipal  tramway  imdertaking.s  there  are  only  four 
with  lower  working  expen.ses  per  car  mile  tlian  Preston  would 
apparently  indicate  that  they  cnnnot  make  much  progress  ii\ 
that  direction,  and  it  hns  tliei'efore  been  nec<^s.'<,-iry  to  adopt 
tho  .ilt*>rnative  and  to  increase  the  fares.  This  increase  came 
into  operation  in  Novemlier,  1920,  and  the  results  have  so  far 
been  quite  .satisfactory ;  if  the  increase  in  total  receipts  is 
raa'ntnined  at  the  same  level  for  the  remaiiuier  of  the  year 
he  imticipates  that  they  will  at  any  rate  cover  the  expenses. 

Walthamstow. — Proposed  Transfer.— According  to  Tlif. 
Tlmrx.  ,Ts  the  tramway  system  has  been  a  heavy  debt  and  the 
increased  fares  have  not  helped  tlie  financial  position,  the 
Tjondon  County  Council  is  to  be  invited  to  take  it  over  and 
.work  it. 


Warrington.— Tramway  Extensions.— The  Electricity  and 
Tramways  Committee  has  under  consideration  a  scheme  for 
laying  a  tramway  track  between  Warrington  power  station 
and  along  iVIersey,  Napier,  and  Parr  Streets. 

York.— Tramwaymen's  Bonds.— The  Tramways  Committee 
has  approved  the  application  of  the  drivers  and  conductors 
of  the  City  tramways  that  they  should  Ije  paid  full  bonus 
during  the  period  they  were  working  on  short  time  owing  to 
the  coal  strike. 


TELEGRAPH    AND    TELEPHONE    NOTES. 


Australia. — EquipiMent  for  Radio  Stations.— The  Austra- 
lian Navy  Department  has  accepted  a  Melbourne  tender  for 
the  supply  of  high-piessure  apparatus,  generator  sets,  and 
other  equipment  for  the  Commonwealth  radio  stations  at 
Perth  and  Sydney.  The  price  was  £9.983  3s.  dd.—Reuter'i 
Trade  Service   (Melbourne). 

An  Italian  Marconi  Co. — A  new  company  has  been  formed 

at  Leghorn  under  the  title  of  the  Italian  Marconi  Co..  all  the 
share  capital  being  Italian.  The  object  is  to  establish  and 
work  radio  stations  for  public  services  in  Italy,  the  Colonies, 
and  countries  under  Italian  infiuencp. 

Cables  in  the  Dutch  East  Indies. — The  laying  of  nev^' 
cables  in  the  East  Indian  Archipelago,  which  were  supplied 
by  a  German  company,  as  w'as  mentioned  in  a  recent  issue, 
is  reported  to  have  been  completed  on  September  7th.  A 
length  of  1.100  kilometres,  it  is  stated,  was  laid  at  a  depth  of 
from  3,000  to  5,000  metres,  and  about  4.000  kilometres  at  a 
depth  of  from  300  to  l.(XX)  metres.  Apart  from  the  work  done 
by  the  cable  steamer  Telegraaf,  most  of  the  laying  was  carried 
out  by  the  German  company  by  means  of  a  steamer  chartered 
in  Norway  and  specially  equipped  for  the  work.  [Probably 
the  lengths  stated  in   "  kilometres  "  should  read  "  metres."] 

Canada. — According  to  The  Titnes,  during  one  of  the  worst 
storms  experienced  for  many  years  at  Ontario  and  Quebec,  the 
electric  and  telephone  systems  were  disorganised.  In  Ottawa 
alone  800  telephones  were  cut  off. 

China. — Shanghai. — According  to  the  Coitral  News,  pre- 
liminary arrangements  have  been  completed  by  the  Federal 
Telegraph  Co.,  of  San  Francisco,  for  the  erection  of  the  largest 
wireless  station  in  the  world,  capable  of  sending  and  receiving 
messages  to  and  from  all  over  the  world. 

Continental. — Italy. — Wireless  communication  between 
Rome  and  Ti'ipoli  was  successfully  inaugurated  on  September 
6th. 

At  the  ins'tance  of  the  Ministry  of  Posts,  Telegraphs  and 
Public  Works,  a  Royal  Cominis.sion  of  experts  has  been  nomi- 
nated to  study  the  best  means  and  most  suitable  scheme  for 
crossing  the  Straits  of  Messina  with  telegraph  and  telephone 
lines  and  power  mains.  The  problem  is  no  ordinary  one  owing 
to  the  straits  being  within  the  volcanic  earthquake  area  of 
this  part  of  Italy. 

G.P.O.  Research. — The  research  work  in  connection  with 
the  engineering  department  of  the  General  Post  Office  will 
in  future  be  done  at  Dollis  Hill,  says  the  Evening  News. 
Disused  army  huts  have  been  erected  on  a  site  that  was 
acquired  before  the  war.  and  later  a  [x^rmanent  building  will 
be  erected.  Hitherto  the  stall'  has  been  scattered  in  various 
G.P.O.  buildings;  concentration  at  one  place,  thinks  Sir  W. 
Noble,  the  chief  engineer,  will  make  for  economy  and  effi- 
ciency. The  wireless  branch  of  the  department  will  remain 
at  St.  Martin's-le-Grand. 

Imperial  Wireless  Chain. — H.^LS.  "  Raleigh  "  has  ar- 
rived at  St.  Johns  (N.F.).  It  is  understood  that  the  purpose 
of  the  visit  is  an  insix>ction  of  the  Admiralty  wireless  station 
with  a  view  to  its  utilisation  as  a  link  in  the  Imperial  wireless 
chain. — Heuter's  Trade  Service   (St.  Johns.  N.F.). 

India. — BoiMB.^Y  Telephone  System. — The  Bombay  Tele- 
phone Co.  proposes  to  install  an  automatic  system  within 
three  years.  The  scheme  provides  for  fifteen  thou.sand  lines, 
and  the  cost  is  estimated  at  £400.tKKi,  providing  for  the  intro- 
duction of  a  full  automatic  plant.  It  appears  that  the  Govern- 
ment of  India  is  prepared  to  oxt<^nd  the  licence  of  the  iele- 
phone  Co.  for  20  years  in  the  event  of  the  company  introducing 
nn  automatic  or  a  modern  central  battery  system. — Heuter's 
Trade   Service   (Bombay). 

New  Japan=America  Cable — In  order  to  improve  the 
conned  ion  lietween  .lapan  and  .\merica,  a  new  submarine 
cable  is  to  he  laid  down.  It  was  first  intended  that  it  should 
run  from  Y'okohama  via  the  .'Vlentian  Isles  to  Vancouver  and 
Seattle,  but  this  .scheme  had  to  be  abandoned  owing  to  the 
ice  risks.  'Hio  route  now  suggest-inl  is  from  Japan  to  San 
Francisco  via  Bouin  Islands,  Ladi'one  Group,  Guam.  Midway 
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and  Honolulu.  It  will  be  largely  supported  by  cables  already 
existing.  This  route  may  be  shortened  by  laying  a  new  cable 
from  Bonin  to  Midway,  a  distance  of  2,823  miles. — Economic 
Review. 

New  Spanish  Cables. — .\  Royal  order  published  in  the 
official  Gaceta  de  Madrid  of  September  '27tb  authorises  the 
grant  of  a  supplementary  credit  of  two  million  pesetas  to  be 
added  to  the  present  estimates  for  expenses  incurred  under 
the  heading  of  "  new  cables."  This  additional  sum  will  he 
appUed  to  the  expenses  entailed  in  the  lavina  of  a  new  cable 
from  Malaga  to  Mehlla.— fiputfr. 

Sweden. — Stockholm.— The  laying  of  the  large  new  tele- 
phone and  telegraph  cable  between  Sweden  and  Germany 
was  accomplished  on  September  29th  liist.  One  cable  steamer 
has  arrived  at  Zarintzin.  to  the  north  of  Stralsund.— i^ai'ly 
Telegraph. 


CONTRACTS    OPEN    AND    CLOSED. 

(Tfie  date  gireit  in  parent hesrs  at  the  end  of  the  paragraph 
indicates  the  issue  of  the  Electrical  Review  in  which  the 
"  Official  J\'otice"  appeared. J 


November  2l8t.  Post  and  Telegraph  Department.  750  red 
and  750  white  switchboard  cords,  3  conductor  (spec.  No.  87).* 

Portrush.— October  8th.  Urban  District  Council.  Work 
in  connection  with  the  public  plei^trir  lighting  of  the  district 
(September  30th.) 

Salisbury. — October  10th.  Town  Council.   Electric  wiring 

ami  fitting  for  20  houses. — City  engineer.  "^ 

St.  AnneS'On<Sea. — Electricity  Department.  Four  miles 
(approx.)  armoured  cable.     (September  30th.) 

South  Africa. — Johankesbdrg.— November  7th.  Rand 
Water  Board.  Two  350-kW  steam-driven  electrical  generatiiiu 
lets,  complete  with  switchboards  and  all  accessories.* 

HuMANSDORP,  Cape  Province.  November  30th.  Corporation. 
One  water  turbine  and  dynamo,  switchboard  with  connections 
battery  of  accumulators,  and  accessories,  supply  main  and 
pubhc  lighting,  aerial  distributmg  lines,  street  lampa,  (ittiugs 
and  accessories,  section  boxes,  service  cut-outs,  meters.  &c., 
ferro-concrete  pipe  line,  reinforced  concrete  tank,  buildings! 
and  foundations.  Forms,  Sec.  (638.)  from  ih«  town  clerk, 
Humansdorp,  Cape  Province. 

*  A  copy  of  the  specification,  &c.,  can  be  consulted  at  the 
Department  of  Overseas  Trade,  35,  Old  Queen  Street,  S.  \.    1. 


OPEN. 

Ashford  (Kent).— October  12th.  East  .Ashford  Board  of 
Guardians.  Electric  lighting  installation  at  the  Workhouse.— 
Mr.  J.  Kmgsford,  clerk,  7.  Bank  Street,  .\shford. 

Argeitina.— October  21st.  State  Railways.  Twelv* 
months'  supply  of  electrical  stores.* 

November.  State  Railways.  One  year's  supply  of  railway 
ugnal  material,  including  telephone  and  telegraph  material!, 
4c.* 

Australia. — Melbodr.ne.— Victorian  Government  Railways. 
October  26th.  D.c.  arc  welding  plant  (Cont.  No.  34,377). 
November  9th.  Armature  banding  machine  with  electric 
motor  and  starting  gear   (Cont.  34,378). 

November  2nd.  Electric  storage  batterj'  complete  for  auto- 
matic telephone  exchange  (Cont.  34.229).* 

January  4th.  Victorian  Government  Railways.  150  electric 
train  stops  operated  by  a  single-phase  induction  motor.  One 
set  of  electric  pyrometer  equipment  lor  measuring  tempera- 
tures of  350  to  2,000  degrees  Fahrenheit.— /Jcuter'i  Trade  Ser- 
vice (Melbourne). 

Belgium — October  17th.  Municipal  Authorities  of 
Schaerbeek,  Brussels.  S.OtX)  metres  of  3  by  70  by  50  armoured 
cable  and  6,000  metres  of  the  3  by  50  by  35  ditto.  Particulars 
from  the  Service  de  rElectricitu,  Flotel  Communale.  Tenders 
to  the  Administration  Communale,  Schaerbeek,  Brussels. 

Note.— These  are  apparentlv  3-core  cables  for  a  3-wiie  sys- 
tem. 

Colne.— October  11th.  Electricity  and  Tramways  Depart- 
ment.    Natural  draught  cooling  tower.     (September  30th.) 

Edinburgh.— October  10th.  Corporation.  Electric  light- 
ing installation  at  the  city  collector  e  offices.  Waterloo  Place. 
Engineer's  office,  Dewar  Place. 

October  10th.  Tramways  Department.  Sixteen  car  bodies. 
Tramways  manager,  2,  St.  James  Square,  Edinburgh. 

October  18th.  Electricity  Supply  Department.  Pour  10-15- 
ton  hand-operated  overhead  travelling  cranes,  electric  and 
steam-driven  feed  pumps.     (See  this  issue.) 

India.— CALcniTA.—November  9th.  Calcutta  Electric  Supply 
Corporation,  Ltd.  One  15,000-kW  turbo-alternator  and  con- 
densing plant.  Two  water-tube  boilers  with  an  evaporation 
of  60,0(X)  lb.  per  hour.     (See  this  issue.) 

October  19th.— East  Indian  Railway  Co.  Insulated  cables. 
(See  this  issue.) 

Leeds. — October  11th.  Health  Committee.  Electric  light- 
ing set.  comprising  4  b.h.p.  oil  engine,  3-kW  d.c.  generator, 
and  accumulators,  complete  with  tanks,  piping,  switchboard. 
&c.,  at  Sanatorium,  Gateforth.  near  Selby.  Specifications  from 
R.  E.  Fox,  town  clerk,  26,  Great  George  Street,  Leeds. 

London.— L.C.C.— October  24th.  Electric  goods  lift 
(capacity  30  cwt.)  at  the  Stamford  Hill  Stores  Depot.  (See 
this  issue.) 

Loughborough.— October  31sf.  Electricity  Department. 
Steam-raising  plant,  h.p.  and  l.p.  mains  networks.  (Septem- 
ber 23rd.) 

New  Zealand. —Wellington. —November  29th.  Pubho 
Works  Tender  Board,  Mangahao  power  scheme.  Water  wheelt. 
generators,  3-unit  exciters,  transformers  110,000-V  insulatori. 
bghtning  arresters,  switchboard,  twitcbei,  and  accessoriei. 
(September  23rd.) 


CLOSED. 

Australia. — Victorian    Electricity  Commissioners. 

bwitchgear,  &c.,  for  Newport  *'  B  "  power  station,  four  50  cycle  and  four 
■^   cycle  feeders,    £4U,U00.— English    tleclric  Co.,   Ltd. 

Step-up  unit  and  station  translormer,  £"^1,260. — MetropoIitan-V'icLceri 
Electrical  Co.,   Ltd. 

Seven   squirrel  cage    induction   motors,   £730.— Gardner,  Waern  &   Co. 

New  Sodth  Wales.— Public  Works  Department. 

Hydro-electric  plant  k>r  Dorrigo  Shire  Council,  JE3,245.— Sir  W.  G  Arm- 
strong, Uhuworth  &  Co.,   Ltd.— Tetidcrs. 

Chester. — Electricity  Committee.     Accepted: — 

Sub-station  in  Sealand   Road.— \Vm.    Vernon   &    Sons,    Ltd.,  £1,715. 

Government    Contracts. — The    following    contracts    were 

placed  during  .August: — • 
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War  Office. 


al    Electric    Co.,    Ltd. 


Air  Ministry. 
Accumulators.— Chloride  Electrical  Storage   Co.,    Ll 
Battery  booster. — Lancashire  Dynamo  Co.,  Ltd. 
Electrical  wiring. — h".  G.  Minler. 
Extension    to  switchboard. — Ferguson,    Pailin,   Ltd. 
Wireless   valves— General    Kleclrii-    Co  .    Ltd 


Post  Office. 
Telepho 


ufacturing    Co.,    Ltd.; 
Iros.  &  Co.,  Ltd.!  Wa- 


Pipe   &    Fire    Brick 
nient  Co.,  Ltd. 


Telephone  apparatus. — Automatic 
Peel-Conner  Telephone  Work: 
tern  Electric  Co.,   Ltd. 

Telegraph     and      telephone    cable. — Enfield-Ediswan     Cable     Works, 
Johnson   &   Phillips,   Ltd.;  Pirelli-General   Cable  Works,   Ltd. 

Joint  box  castings. — McDowall,  Steven  &  Co.,  Ltd. 

Secondary  cells.— Pritchet  &  Gold  &   E.P.S.  Co  ,   Ltd. 

Ducts.— Albion    Clay    Co.,    Ltd.;     Donington    Sanitary 
Co.,  Ltd.;  Doulton  &  Co.,  Ltd. 

Electric  light   fittings. — Engineering  &   Lighting  Equip: 

Tungsten    lamps. — British   Thomson-Houston   Co.,    Ltd.;   Edison  Swan  Elec* 
trie  Co.,   Ltd.;    English  Electric  &  Siemens  Supplies,   Ltd.;  General  Elec- 
tric Co.,  Ltd. 

Electric  motors.— B.  K.  B.   Electric  Motors,   Ltd. 

W.l.  pipes. — J.  Spencer  St  Co. 

Distribution  cable  plugs.— British    Insulated  &   Helsby  Cablex,    Ltd. 

Bronze  wire.— Elliott's  Metal  Co.,  Ltd. 

Enamelled    and  silk-covered  copper  wire.— Cort.olly's   (Blackley),   Ltd. 

Copper  wire  (soft  strand),— Enfield-Ediswan  Cable  Works,  Ltd.;  H.  W. 
Smith  &  Sons,  Ltd. 

Laying  conduits.— Openshaw-Clayton  :  Whittaker  Ellis,  Lttl.  Bristol 
(Central  South)  :  Whittaker  Ellis,  Ltd.  Kensal  Road  :  J.  Mowlem  & 
Co.,  Ltd.  Stockbridge-Oughtibridge  :  Hodge  Bros.  (Contractors),  Ltd. 
"       lingham   (South):    Hodge  Bros.    (Contractors),    Ltd,        "" 


Hebbur 


and  Ja 


G.   Percy  Trcntha 


Ltd 


Mio. 


4  Co,, 


Bank   Sub-itx 


Percy  T 

Stanmore-Chesham     (Secti 

Chester  High  Street   (Section   II):   W.  I'ollit 
L.p.    swilchgear,  cables,  connections,  &c.  -P.O. 

General  Electric  Co.,  Ltd. 
Menufacture,       supply,      drawing-in,      and       jc 

Oxted  :    W.    T.    Henley's   Telegraph    Work 

Kvde  :   W.  T.   Henley's   Telegraph    Works   Co, 

field  :    Callendor's    Cable    &    Constructio      " 

Glossop  :   \V.  T.  Glover  &  Co.,  Ltd. 
Motor  generators.— Post  Office  Savings  Bank  Sub-station  :  British  Thomeon- 

Houston  Co.,  L.td. 
Power   plant.— Guildford  telephonic  repeater  station  :  :  General  Electric  Co., 

Ltd. 


nting      cable.— Purley-New 

Co.,    Ltd..        Portsmouth' 

Ltd.     Portsmouth-Shed 

Ltd.     Manchester-llyde 


Telephoi 
Sub 
charging 


change  equipment. — Swansea  :  Siemens  Bros.  &  Co.,  Ltd. 
ctor?  (ur  batteries:  Pritchett  &  Gold  &  E.P.S.,  Ltd.;  for 
nachines:  English  Electric  Co.,  Ltd.;  for  ringing  machinee: 
&  Co.,  Ltd.  Sketty  :  Siemens  Bros.  &  Co.,  Ltd.  Sub-con- 
tractors lor  baltcried  :  Pritchett  &  Gold  &  EPS.,  Ltd.;  for  charging 
machine:  English  Electric  Co.,  Ltd.;  for  ringing  dynsmotors :  Smell 
Electric  Motore  Co.,  Ltd.     Ilford  ;  Peel-Conne'  Telephon.   Work*,   Ltd. 
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Crown  Aosnts  roR  th»  Colonim. 
'.  Bridge  meggerf. — General   Electric  Co.,  Ltd. 
C»ble,  &c.— W.  T.   Henley's  Telegraph   Worki  Co.,  Ltd. 
Copper  line  wire.— Elliott's  Metal  Co.,  Ltd. 
Electrical  materials.— British   Thomson-Houston   Co.,    Ltd. 
Electric  meters. — Landis  &  Gyr,  Ltd. 

Electrically-driven   transporters.- Sir  W.  Arrol  &  Co..  Ltd. 
Lilts.- General  Electric  Co.,   Ltd. 

Telephone  (spare  parts).— Siemens  Bros.  It  Co.,   Ltd. 
Train  lighting  spares.— J.  Stone  &  Co.,   Ltd. 
WireleM  apparatus.- Marconi's    Wireless  Telegraph   Co.,    Ltd. 

High  Commissioner  roR  India. 
Generator  act. — Lancashire  Dvnamo  &  Motor  Co.,   Ltd.  • 

Insulator   cups.- Taylor,  Tuniiicliff   &  Co.,  Ltd. 
Receivers.- Elliott  Bros.  (London),  Ltd. 
Switches,  ic— R.  White  &  Son. 

Telegraph   apparatus. — Marconi's    WireleM  Telegraph  Co..   Ltd.;    Automili* 
Telegraph  Manufacturing  Co.,  Ltd. 

H.M.  OrricE  or   Works  (July  Contracts). 
Engineering    services.— Electric    lighting   plant  :    R.   A.    Lister  &    Co.,    Ltd. 
Kew    Insurance    Office,    electric    wiring  :    Tredegars,    Ltd.     Llantrissant 
housing     schemes,    electric    wiring  :    ,\Ipha     Manufacturing    Co.,    Ltd. 
Rowley    Regis   housing   scheme,  electric   wiring  :  T.    R.   Prieil. 
Public  Works  Departmint.  Dublin. 
Electrical  work  and  supplies.    Belfast— A.  Stevenson. 

Manchester. — Tramways  Committee. 

Tramcar    trucks.— Brush    Electrical     Engineering    Co.,     Ltd. 

Electricity   Committee. 

Cable.— Connolly's  (Blacklcy),  Ltd. 

L.p.   water,  steam,   drain   and    by-pass  pipework,    supports,    &c.,    at   Barton 

Power    station.— ."Mton  &   Co.,    Ltd. 
L.p.   valves   for    circulating    water. — J.    Blakeborough    Si    Son. 
One    transformer    oil    tanlc. — St.    George's    Engineering,    Ltd. 

Sallord. — Education   Committee. 

Installation  of    electric    light   at    Wellington    Street  Council   school,    fll'i — 
R.  Over. 

Tramways  Committee. 

Welding    and    retreading    500    joints   on    the    tramway    track.    £675. — Rail 

Welding  Co.,   Ltd. 
Three   months'  supply  of  the  following   stores,  &c.  ;^ 
Cables  and    llamps.— Power   &    Lighting   Supplies   Co.,    Ltd. 
Cables   and   tapes. — L.  Andrew  St  Co. 

-Barratt    &    Thornton:    Manchester    Armature    Repair   Co., 


Ltd. 


.td.;    Armature    Wind- 
Ltd. 


Field    coils. — Metropolitan-Vickers   Electrical    Co., 

ing   Co. 
P.    and   B.  tape   and   lamps.— British    Insulated  &   Helsby   CabI 
Insulating    varnish.— Griffiths    Bros.    &    Co.    (London),    Ltd. 
Carbon   brushes. — J.    Eades. 

Dry  cells.— English    Electric  &   Siemens  Supplies,   Ltd. 
Gear  wheels— British  Hele-Shaw  Patent  Qutch  Co.,   Ltd. 

Electricity  Committee. 

:s   for   the    No.  2   turbo-alternator,   £3,370. — Metropolitan-Vickerj 
ctrical  Co.,  Ltd. 

irmature  for  the  canal  water  pumping  plant.— Mather  &   Piatt,   Ltd. 
SWitcn    tripping    batteries    for    the    IJIackfriars    and    Trafford    sub-station, 

£276.— Metropolitan-Vickers   Electrical  Co.,  Ltd. 
250    yards    3-in.    stoneware    pipes    and    500    yards   SJ-in.    stoneware    pipej, 
£211.— Doulton  &   Co,,   Ltd. 


Repair   pa 
Spa 


FORTHCOMINQ     EVENTS. 


Junior  Institution  of  Englneera.— Friday,  October  7th,  at  the  Caiton  Hall, 
Westminster,  S.W.  At  8  p.m.  Lecture  on  "  Colour  Vision  and  ColoUr 
Blindness,"  by  Dr.   E.  Green. 

Friday,   October   14th,    at    Caxton    Hall.    Westminster.     At  8  p  m.     Paper 
on   "  Electric  Cranes,"  by   Mi.  C.    H.  Woodfield. 

Auoolation  of  Engineers  In  Oharge.- Saturday,  October  eih,  at  the  Hol- 
born   Restaurant.     At  6  p.m.     Annual   dinner. 

Birmingham  and  District  Electric  Club.— Saturday,  October  8ih.  Ai  the 
Grand  Hotel,  Colniore  Row.  Birmingham.  At  7  p.m.  Paper  on  "  Com- 
mercial   Efficiency  of   the  Telephone,"  by  Mr.   C.  G.   Findloy. 

Institute  of  Transport.— Monday,  October  10th.  At  the  Hotel  Cecil.  At 
7.30  p.m.     Annual  dinner. 

Institution  of  Electrical  Engineers.— East  Midland  Sub-Ce^ntre. — Tuesday, 
October  11th.  At  the  College,  Loughborough.  At  6.45  p.m.  Address  on 
"  Modern  Development  in  the  Electric  Supply  Industry,"  by  Mr.  T.  P. 
Wilmshurst,  chairman. 

Northampton     Engineering     College     Engineering    Society.— Wednesday, 

October   12lh.     At    5.30    p.m.     Paper   on    the    "  Construction    of    the   Curtis 

Turbo-Alternator,"  bv   Mr.  A.   L.  M.  A)res  (kinematograph).— At  C.30  p.m., 

Presidential   address,'  by    Dr.    R.    Mullineux    Walmsley. 
Commercial  Motor  Exhibition.— Friday,  October  14th,  to  Saturday,   October 

22nd.     At  Olympia,  W. 
Edinburgh   Electrical    Society.— Friday,  October  14th.    At    the  Philosophical 

Institute.     Ai   8  p.m.     Paper  on    "  Eleclro-Chemistry,"    by    Mr.    R.   W.  J. 

Stark. 
Eleotro-Harmonlc    Society.— Friday,     October     14th.     At     the     Grand     Hall, 

Cannon    Street    Hotel,    E.C.        .'\t   S    p.m.        First    smoking   concert    of   the 


NOTES. 


The  Electro.Haimonic  Society. — The  first  siiiokiiif^  con- 
cert of  the  19'21-'22  season  will  be  held  in  the  Great  Hall, 
Cnnon  Street  Hotel,  E.G.,  on  Friday.  October  14th,  com- 
mencing at  8  p.m.  The  following  is  the  list  of  artistes  :  — 
Miss  Doris  Vane,  soprano;  Mr.  Walt<>r  tilynne,  tenor;  Mr. 
Charles  Ti-ec,  bass;  Mr.  Middleton  Woods,  stories;  Mr.  Her- 
bert Gollinga,  magic ;  Mr.  Norman  Long,  humour  at  piano ; 
Mr.  Bernard  Flanders.  A.K..'\.M.,  solo  pianist  and  accompanist. 

Appointments  Vacant.— Works  superintendent  (XSOOI,  for 
She  Oldham  Corporation  Tramways;  Engineering  assistant 
[^564),  for  the  Stoke-on-Trent  Gorporation  Electricity  Depart- 
aent.    See  our  advt.  pages  today. 


The  Electrical  Trades   Benevolent  Institution. — Sir  Tom 

Callender,  who  is  presiding  at  the  annual  festival  (to  be  held 
on  October  26th)  has  issued  an  appeal  for  support  to  the  In- 
stitution, in  which  he  points  out  that  its  primary  object  ia  to 
grant  pensions  to  those  of  its  members  who  may  fall  on  evil 
days,  the  funds  for  this  purpose  being  provided  out  of  incoma 
from  its  investments.  As  this  is  only  £650  per  annum,  ic  will 
be  recognised  that  the  amount  available  for  distribution  it 
very  limited. 

In  addition  to  this,  the  Institution  gives  help  to  those  in  the 
electrical  industry  coming  within  the  scope  of  its  operations, 
who  find  themselves  in  temporary  distress.  The  value  of  such 
prompt  aid  in  the  hour  of  need  is  incalculable,  and  much  real 
assistance  has  been  given  in  this  manner. 

"  There  is  little  doubt,"  says  Sir  Tom,  "  liiat  the  trying 
times  we  are  likely  to  experience  in  all  industries  (including 
our  own)  during  the  next  few  years  will  mean  more  calli 
upon  us  than  in  the  past,  and  I  therefore  make  a  special  appeal 
to  you  for  your  support  and  liberal  contributions." 

We  earnestly  hope  that  the  respon.se  to  this  request  will  be 
proportional  t6"l.he  urgency  of  the  need.  In  such  matters  as 
this  it  is  es.sential  to  take  thought  for  the  future,  and  to  be 
prepared  in  good  time  for  the  coming  demands  upon  the  re- 
sources of  the  Institution.  How  far  would  £650  go  towards 
providing  adequate  pensions  for  our  casualties? 

The  Industrial  League  and  Council. — The  hrst  of  a  series 
of  lectures  and  discussions  on  industrial  subjects  arranged  by 
this  organisation  was  held  on  Wednesday  evening  at  Caxton 
Hall.  Mr.  E.  J.  P.  Benn  was  the  speaker,  and  his  subject 
was  "  The  Capitalistic  System."  The  meetings  will  take  place 
every  Wednesday  from  now  on  to  December,  at  7.30  p.m.. 
and  the  subjects  arranged  for  are  as  follows  : — 

October    12th.— Mr.    C.   Jesson,    M.P.,   "  The    Importance   to    the    Worker    af 
Initiative   and   Enterprise." 
October  19th.— Mr.  E.   W.   Petter,  "  Economic  Axioms  of  Industry." 
October  26th.— Mr.    E.    W.   Mundy,    "  Profit   Sharing   and    the  Coal    Sctlle- 
ment." 

November  2nd. — Mr.  E.  C.  de  Segundo,  "  .\bility  as  a  Factor  in  the  Pro- 
duction of  Wealth." 

November  9th.— Mr.  E.  J.  O.irmeson,  "  Industry  and  its  Relation  to 
Finance." 

November  16th -M.-.   F.   S.   Button,  "The  Great  Essential  to  Industry." 
November  23rd.— Mr,   H.  E.   Blain,  "The  Industrial  Revolution   in  England." 
November  30th.— Mr.    H.   H.  Elvin.  "  Some  Causes  of  Industrial  Unrest,  and 
a  Remedy." 

December  7th. — Mr.   John    Baker,   '*  Some  Problems  of   Unemployment." 
December  14th.— Mr.   H.    G.    Williams,  "  The   Cost  of   Living  and    its  Impli- 


Deccmbcr  21st.— Mr.  A.  Dalglelsh,  "Trade  Boards." 

A  New  Electric  Rolling  Mill.— Messrs.  Hadfields,  Ltd.,  of 
Sheffield,  are  installing  a  '28-in.  electrically  driven  rolling  mill 
of  the  reversing  type,  comprising  a  set  of  cogging  and  finishing 
rolls,  for  rolling  tramway  rails.  The  operation  of  roUing  in 
this  mill  will  be  continuous,  the  bloom  passing  automatically 
from  the  .soaking  pit  to  the  rolls  through  and  through  until 
it  becomes  the  finished  product.  The  rolling  of  tramway  rails 
is  a  new  departure  at  Hadfields'  works. — Ironmonger. 

A  New  Wireless  Valve. — From  the  point  of  view  of  operat- 
ing and  maintenance  expenses  it  is  desirable  to  reduce  the 
number  of  valves  in  use  to  the  lowest  possible  limit,  but  tmtil 
recently  any  such  reduction  involved  a  disproportionate  sacri- 
fice of  sensitiveness  and  receiving  efficiency.  A  new  valve  with 
four  electrodes,  which  has  been  brought  out  by  Marconi's 
Wireless  Telegraph  Co..  Ltd.,  for  use  in  its  marine  receiver, 
performs  the  functions  previously  carried  out  by  three  separate 
valves,  and  thus  provides  the  required  degree  of  sensitiveness 
with  a  minimum  of  expense.  In  this  valve  the  central  straight 
filament  is  surrounded  by  three  coaxial  cylinders;  the  first, 
which  is  ni'xt  to  the  filament,  is  an  open  spiral  "  grid,  the 
second  a  close-meshed  "  grid,"  and  the  third  and  outer  elec- 
trode a  thin  metal  "  plate."  The  three  inner  electrodes,  the 
filament  and  the  two  grids,  operate  as  an  ordinary  three- 
electrode  valve,  but  by  an  ingenious  arrangement  of  circuits 
two  stages  of  amplification  are  provided — one  high-frequency 
and  one  low-frequency  stage.  An  intermediate  st,ige.  during 
which  rectification  occurs,  is  provided  by  the  outer  electrode 
or  plate  acting  in  conjunction  with  the  filament.  The  amplify- 
ing detector  comprising  this  valve  and  its  associated  circuits 
is  installed  in  conjunction  with  a  compact  and  simple  tuner 
of  novel  design  having  a  wave-length  range  of  from  300  to 
23,000  metres.  .A.  small  local  oscillator  of  similar  range  pro- 
vides for  c.w.  reception   when  required. 

Educational. — University  of  London.  King's  Colleqe. — 
Special  Advanced  Engineering  Lectures. — The  following  lec- 
tures (a  course  of  five  in  each  subject)  have  been  arranged 
for  post  graduate  and  other  advanced  students,  on  Liquid 
Fuel,  by  Mr.  H.  Moore,  on  alternate  ^fondays,  commencing 
October  17th  ;  on  Liquid  Fuel  Engines,  by  Mr.  \V.  R.  Ormandy. 
on  alternate  Mondays,  commencing  October  'iith;  on  Bridge 
Construction,  by  Mr.  H.  W.  FitzSimons,  on  alternate  Thurs- 
days, commencing  October  13th ;  and  on  Cascade  Induction 
and  Synchronous  Motors  and  Generators,  by  Mr.  L.  J.  Hunt, 
on  October  ISth.  The  lectures  commence  at  5.30  p.m.  Full 
particulars  can  he  obtained  from  the  secretary  at  the  College. 
(See  our  advertisement  pages  to-day.) 

Tlie  Board  of  Education  announces  the  following  successes 
in  the  1921  competition  for  Whitworth  Scholarships  and  Ex- 
hibitions :—.Sc/io/(ir.s/iip.—W.  R.  Beach,  electrical  fitter 
apprentice,  Portsinouth  Dockvard,  Exhibitions. — S.  H.  Boss, 
S.  Andre-n'.  C.  T.  Redmond.  A.  E.  Croasey.  and  J.  E.  Carr.  all 
electrical  fitte*  apprentices  in  Portsmouth  Dockyard. 
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Fatality.  -A  tank,  which  was  suspencicd  above  the 
ground  at  the  electric  euh-station  at  NVhitley  Bay,  collapsed 
during  repairing  operations,  and  Arthur  Graham,  fitter,  was 
killed.  \\'i!iiam  Hardy,  of  Newcastle,  who,  with  Graham,  was 
workinj:  beneath  the  tank  when  it  fell,  was  injured. 

AVages  in  the  Electrical  Contracting  Industry. — The  fol- 
]o«  ing  communications  have  come  to  hand,  at  the  moment  of 
going  to  pre.ss,  from  the  National  Federated  Electrical  Asso- 
ciation :  — 

Comnmnication  (1). — Electrical  Contracting  InduHtry. — 
Variation  of  wages  in  accordance  with  the  National  Wages 
Agreements  entered  into  hy  the  National  Federated  Electrical 
Association  and  Electrical  Trades  Union  xnider  dat-es  August 
7th.  19-2(>,  and  September  22nd,  J921. 

We,  the  undersigned,  having  been  duly  appointed  by  our 
respective  societies  in  conformity  with  the  later  agreement  as 
the  sub-committee  who.^  duty  it  is  to  give  effect  to  the  agree- 
ments by  ascertaining  and  declaring  at  four-monthly  intervals 
the  variations  due  (if  any)  and  the  net  rates  of  wages  payable 
under  the  terms  of  the  agreements  to  each  Grade  for  the  en- 
suing period  of  four  months  : 

Hereby  declare  that  under  the  agreements,  the  variation  in 
cost  of  living  justifies  a  10  per  cent,  variation  in  wages,  and 
that  the  net  hourly  rates  of  pay  applicable  to  the  respective 
Grades  of  the  agreements,  from  the  end  of  the  first  pay  period 
in  October,  1921,  exclusive,  to  the  end  of  the  first  pay  period 
in  February.  1922,  inclu-sive,  are  as  follows  :  — 

Grade  A.  2s.  .Sd.  (This  rate  includes  a  travelling  allowance. 
No  further  allowances  to  lie  paid  except  as  provided  bv  Rule  9 
of  the  London  Rules  dat«d  Februarv,  1920) ;  Grade  B,  2s.  OJd. ; 
Grade  C,  Is.  lOJd. ;  Grade  D,  Is,  8id. 

Signed  on  behalf  of  the  National]  Joseph  Orringe, 
Federated  Electrical  Association,  (  H.  J.  Cash. 

Signed  on  behalf  of  the  Electrical  / 1'  S°J!,'t^'' „,„ 
Trades    Union,  i  J;  I^innibdrgh, 

'  (.  H.  P.  Bolton. 

Septfmhrr  22.i(?,  1921. 

Communication  (2). — In  accordance  with  the  National 
Wages  .Agreement  between  the  Electrical  Ti-ades  Union  and 
the  National  Federated  Electrical  Association,  dated  August 
7th,  1920,  the  respective  parties  hereby  accept  the  joint  recom- 
mendations of  their  National  Executives  dated  July  20th,  1921, 
and  agree  as  follows:  — 

(1)  There  shall  be  variations  of  the  April,  1921,  rates  of  all 
grades,  which  variations  shall  be  ascertained  by  a  small  Com- 
mittee of  both  sides  in  September.  1921,  and  afterwards  at 
four-monthly  intervals,  and  shall  come  into  operation  on  the 
second  pay  day  of  the  month  following  the  meeting  oi  the 
Committee  for  the  period  covered  by  that  pay  day. 

(2)  Such  variation  to  be  1  per  cent,  (one  per  cent.)  for  each 
3  (three)  points  variation  in  the  Board  of  Trade  cost  of  living 
figure  (■'  all  items  ")  from  1-50  per  cent,  above  July,  1914 
(taking  the  average  of  the  figures  published  on  or  about  the 
18th  of  the  month  in  which  the  Committee  sits  and  of  the 
three  preceding  months). 

(.3)  The  Committee  at  its  four-monthly  meetings  shall,  in 
arriving  at  the  rates  payable  for  the  ensuing  period  of  four 
rnonths,  calculate  the  net  result  of  the  variation  (if  any  varia- 
tion be  called  for  by  the  terms  of  this  agreement) ;  and  shall 
declare  the  resultant  net  hourly  rate  for  each  grade  ot  the 
National  Wages  Agreement  of  August,  1920,  and  in  making 
such  calculations  any  final  fraction  of  a  [jenny  less  than  one- 
eighth  shall  be  ignored,  and  any  final  fraction  of  a  penny  of 
one-€ighth  or  over  shall  be  counted  as  a  farthing. 

Signed  on  behalf  of  the  National  /  Joseph  Orringe, 
Federated  Elet-trical  Association,!  H.  J.  Cash. 
Signed  on  behalf  of  the  Electrical  f  J.  Rowan, 

Trades   Union,  I.  J.  Kinniburgh, 

September  22>if7,  ]921.  • 

Electrical  Units  in  Spain. — By  a  decree  of  the  Ministro  de 
Fomento,  the  international  ohm  and  ampere  are  made  obliga- 
tory in  all  electric  specifications  and  applications  in  measuring 
resistance  and  current  strength. 

Electricity  v.  Gas. — Interesting^  references  to  the  competi- 
tion gas  lias  to  face  were  made  at  the  annual  conference  of 
the  British  Commercial  Gas  Association,  held  in  Glasgow 
recently.  Mr.  D.  Milne  Watson,  M.A.,  LL.B.,  president  of 
the  National  Gas  Council,  and  governor  of  the  Gas  Light  and 
Coke  Co.,  London,  in  an  exhaustive  review  of  the  position 
of  the  industry  said  that  he  thought  the  time  might  come 
when  gas  and  electricity  might  work  together  in  this  country 
as  they  did  elsewhere,  each  occujiying  the  field  where  it  was 
most  suitable.  He  said  there  could  be  no  objection  to  elec- 
tricity being  supplied  cheaply  bo  long  as  its  cheapness  was 
not  the  product  of  subsidy  by  public  money,  direct  or  in- 
direct; but  they  as  an  industry,  must  be  prepared  to  sell  ^.eat, 
light,  and  power  still  cheaper,  or  at  least  as  cheaply.  It  ^\a8 
true  that  they  were  able  (and  in  the  absence  of  cheap  water 
power  would,  he  liclieved,  continue  to  be  able)  to  hold  their 
own  in  heating  and  cooking  without  difficulty  if  they  were 
progressive  in  their  methods  and  enlightened  in  their  policy, 
but  in  lighting  and  power  they  bad  in  many  fields  a  most 
powerful  rival.  It  had,  indeed,  already  been  recognised  in 
many  quarters  that  gas  and  electricity  should  work  together, 
buu  until  Buch  a  time  as  that  came  about  they  would  have 
to  take  care  that  their  business  was  not  taken  away  from  them 
through  negligence  or  backwardness,    i'rom  the  point  of  view 


of  coal  conservation,  there  was  no  practical  difference  between 
gas  and  electricity  when  used  for  light  or  {xiwer  purposea. 
But  when  it  was  heat  for  heating,  cooking,  and  furnace  pur- 
poses that  the  consumer  needed,  the  case  with  regard  to  coal 
conservation  as  between  the  two  sources  of  heat  supply  was 
very  different,  and  was  all  in  favour  of  gas.  He  emphasised 
the  fact  that  if  coal  was  burned  at  an  electric  generatmg 
station  all  the  valuable  chemical  by-products  of  carbonisation 
were  lost  to  the  community  jUst  as  much  as  if  the  coal  were 
burned  in  household  grates  or  furnaces. 

In  a  paper,  Mr.  E.  W.  h.  Nicol  described  the  "  Sandwich  " 
system  of  boiler  firing,  in  which  alternate  layers  of  coal  and 
coke  were  used.  Fi-om  figures  supplied  by  the  London  County 
Council  power  station  at  Greenwich,  it  was  stated  that  in 
addition  to  a  great  saving  in  fuel  transport  and  storage,  there 
was  a  net  saving  in  fuel  costs  of  about  16  per  cent,  on  all 
steam  generated  with  the  "  Sandwich  "  system  of  firing. 
This  represented  an  annual  saving  at  the  power  station  of 
^S.CKXt.  Tlie  ultimate  and  only  practical  solution  of  the  smoke 
problem  would,  in  his  opinion,  prove  not  to  be,  as  many 
thought,  the  univtrsal  use  of  electrical  energy,  but  the  pro- 
vision in  adequate  quantities  of  a  smokeless  combustible.  The 
gas  industry  held  the  key  to  the  provision  of  such  fuel,  and 
as  its  advantages  became  better  known  coke  as  a  fuel  would 
have  a  future  which  should  be  limited  only  by  the  output  and 
consumption  of  gas.  In  the  discussion  which  followed,  Mr. 
Alfred  J.  Phillips,  gas  engineer,  of  the  American  Gas  Associa- 
tion, New  York,  said  competition  from  electricity  was  even 
greater  in  America  than  on  this  side,  but  in  heat  treatment 
and  other  industrial  work,  gas  had  held  its  own. 

The  Electric  Vehicle  Committee. — A  meeting  of  the  Elec- 
tric Vehicle  Committee  of  Great  Britain  was  held  at  the  In- 
stitution of  Electrical  Engineers  on  September  1st,  with  Mr. 
Shrapnell-Smith  (senior  vice-chairman  of  the  committee)  in 
the  chair.  The  committee  considered  Mr.  Ayton's  resignation 
of  his  positions  as  chairman  and  honorary  secretary  on  account 
of  his  appointment  as  joint  managing  director  of  Messrs.  Kan- 
somes,  Sims  &  Jefferies,  Ltd.  Mr.  Ohattock  moved  a  formal 
acceptance  of  Mr.  Ayton's  resignation,  and  proposed  a  vote  of 
thanks  to  him  for  his  services,  saymg  that  he  had  handled 
quite  75  per  cent,  of  the  work  of  the  committee.  After  dis- 
cussion, Mr.  Ayton  was  persuaded  to  retain  the  position  of 
chairman  until  at  least  March  Slst,  and  Mr.  E.  L.  Hoadley 
(consulting  and  resident  electrical  engineer  to  the  Maidstone 
Corporation)  was  elected  honorary  secretary. 

The  position  created  by  the  refusal  of  the  Electricity  Com- 
missioners to  authorise  municipal  electricity  supply  under- 
takings to  subscribe  to  the  funds  of  the  committee,  was  then 
considered.  The  Commissioners'  refusal  is  based  on  the  con- 
tention that  the  committee,  in  not  possessing  a  constitution  or 
articles  of  association,  is  not  an  association  within  the  meaning 
of  Section  30  of  the  Electricity  (Supply)  Act,  1919.  The  com- 
mittee re-appoint«d  the  special  sub-committee  which  had  con- 
sidered the  question  of  incorporation  and  the  drawing  up  of  a 
memorandum  of  association,  and  instructed  it  to  make  a  fur- 
ther report  on  the  subject.  The  question  of  the  price  of 
energy  for  charging  electric  vehicles  enforced  byl  cer- 
tain supply  undertakmgs  was  considered.  An  effort  will  be 
made  by  the  committee  to  deal  with  specific  instances,  and  to 
encourage  the  general  adoption  of  a  reasonable  and  attractive 
system  of  charging  for  electricity. — Electric  Vehicle. 

The  8.S.   "  Sophocles." — The  new  Aberdeen  liner,  which 

was  launched  at  the  Abercorn  Basin,  Beltast,  on  the  2'2nd 
inst.,  has  been  built  by  Messrs.  llarland  &  Wolff,  Ltd.,  to 
the  order  of  Messrs.  George  'I'hompson  it  Co.,  for  the  Austra- 
lian passenger  and  freight  trade.  She  has  a  large  electric*! 
equipment.  The  winches  lor  the  four  derrick  posts  and 
eighteen  derricks — dealing  with  weights  up  to  <0  tons — are 
electrically  driven ;  no  fewer  than  1,'M)  lamps  are  installed,  in 
addition  to  a  number  of  large  cluster  fittings  'ind  2,000-c.p. 
lights  for  cargo  handling.  Ihe  electric  steering  gearmg  is  of 
the  "  Wilson-Pirrie  "  pattern,  and  amongst  other  apparatus 
and  machinery  electrically  propelled  are  the  bilge  pumps,  tur- 
bine turning  motors,  dough  mixer,  potato  peeler,  15  fani 
varying  from  15  to  35  ft.  in  diameter  and  havmg  motors  from 
2J  to  15  h.p.  The  ash  hoists  are  electrically  driven,  'i'he  plant 
consists  ot  two  turbo-generators,  each  of  luO  kW,  and  one 
Diesel  emergency  set  of  75  kW  above  the  water  hne.  The 
Hophocles  measures  500  ft.  in  length,  has  a  beam  of  63  ft.,  and  a 
gross  tonnage  of  12,300.  A  sister  ship,  the  Diogenes,  is  well 
forward,  and  will  be  ready  for  launching  early  in  the  New 
Year. 

Optical  Signalling. — Prior  to  the  closing  of  the  1920-21 
session  of  the  Glasgow  and  District  Radio  Club.  Dr.  Houston 
lectured  to  its  members  on  the  above  subject  at  the  Univer- 
sity. Dr.  Houston  reviewed  the  various  methods  of  signalling, 
hut  his  remarks  had  reference  chiefly  to  the  numerous 
methods  of  secret  signalling  by  visual  means,  which  had 
been  tried  during  the  war,  including  ultra-violet  and  infia-red 
rays,  polarised  light,  colour  filters,  &c.  A  system  invented 
by  Dr.  Houston,  which  used  an  ordinary  telescope  and  a 
li-volt  bulb,  was  clearly  explained  and  demonstrated,  and 
aroused  great  interest.  Suitable  apparatus  was  used  to  illus- 
trate each  system. 

Bombay  Engineering  Congre.ss. — The  Bombay  Engineer- 
ing Congress  will  meet  this  year  on  December  &th  and  tne  two 
following   days.— Reutera'   Trade    Service    (Bombay). 
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Electricity  Charges:  The  Operation  of  the  Coal  Clause  in 
Contracts. — It  may  be  regarded  as  an  established  practice 
that  where  separate  contracts  for  electricity  supply  are  arranged 
with  power  consumers,  the  Coal  Clause  forms  part  of  the 
terms  of  such  contracts.  The  clause  is  framed  for  the  sole 
purpose  of  ensuring  that  producers  do  not  take  advantage  of 
the  price  variations  of  the  raw  material  nor  suffer  losses  from 
the  same   cause. 

A  member  firm  of  the  Federation  of  British  Industries  has 
recently  forwarded  its  electricity  accounts  especially  i"  order  to 
draw  attention  to  the  fact  that  the  Coal  Clause  has  not,  ia 
its  opinion,  operated  correctly  during  the  violent  fluctuations 
in  the  price  of  coal  which  have  taken  place  during  the  space 
of  the  last  two  years. 

By  calculation  this  firm  shows  that  the  bill  could  only  be 
justified  on  a  consumption  of  6.7  lb.  of  coal  per  unit,  which, 
it  is  suggested,  is  a  ridiculously  high  figure  for  a  modern 
power  plant  consumption.  The  effect  of  the  Coal  Clause  has 
been  to  increase  the  price  of  each  unit  by  almost  300  per 
cent. 

It  may  be  that  the  clause  was  framed  to  meet  .small  varia- 
tions in  the  price  of  fuel,  and  that  the  large  increases  over 
the  basic  coal  price  nullify  the  value  of  the  clause  in  pre- 
serving fairness  in  the  contract  terms.  In  the  case  under 
review  the  increase  above  basic  price  is  practically  400  per 
cent. 

Another  contributory  cause,  no  doubt,  is  the  fact  that  the 
other  costs  of  electricity  production,  according  to  the  returns 
made  by  numerous  power  companies,  have  not  increased  in 
the  same  proportion  as  coal. 

In  conclusion,  the  F.B.I.  Fuel  Economy  Department  would 
■welcome  the  opinions  of  other  consumers  of  power  so  that 
the  question  may  be  taken  up  with  the  supply  authorities. — 
F.B.I.   Bulletin. 

Electric  Vehicles Mr.  J.  A.  Priestley,  cleansing  super- 
intendent to  the  Sheffield  Corporation,  has  since  September, 
1916.  installed  a  deet  of  electric  vehicles  that  now  numbers 
45.  Of  these,  24  are  fitted  with  Edison  batteries,  11  are  Gar- 
rett, two  Orwell,  and  eight  were  supplied  by  the  General 
Vehicle  Co..  Ltd.;  the  Garrett  and  four  others  are  fitted  with 
Ironclad  Eside  batteries,  while  four  have  flat  plate  accumula- 
tors which  are  now  on  trial.  The  following  views  of  Mr. 
Priestley,  which  we  abstract  from  the  Contract  Journal,  are  of 
interest.  He  hesitates  to  declare  a  preference  for  a  particular 
type  of  battery,  but  his  opinion  is  that  the  Edison  iron-nickel 
cell,  although  it  is  given  a  longer  guarantee  period,  has  a 
lower  e.m.f.,  its  first  cost  is  higher,  and  it  is  more  fool-proof 
than  the  Ironclad  Exide  pattern.  The  latter,  besides  being 
cheaper,  is  better  for  uphill  work,  probably  on  account  of  its 
low  internal  resistance.  The  advocates  of  two  motors  claimed 
the  advantage  of  dispensing  with  differential  gear,  but  the 
single  motor  gave  less  trouble.  When  two  were  installed  it 
was  nearly  always  the  near  side  motor  that  got  into  difficulties. 
It  was  urged  that  with  two  motors  if  one  gave  out  it  was 
possible  to  get  home  on  the  other;  but,  thinks  Mr.  Priestley, 
that  usually  means  the  ruin  of  both.  The  adoption  of  two 
motors  was  probably  the  result  of  too  slavish  a  following  of 
tramway  practice,  for  which  they  were  all  right,  but  the 
conditions  were  quite  different.  In  the  matter  of  electric 
vehicles  it  seemed  that  everyone  began  where  those  before  hun 
had  begun,  not  where  they  left  off.  The  charging  current 
is  at  present  mainly  taken  from  the  Corporation  .supply 
station,  though  part  is  derived  from  plant  driven  by  steam 
from  the  destructor,  but  the  new  works  to  be  built  will  pro- 
vide all  the  current  required.  The  lorries  run  38  miles  daily 
and  with  a  rech.irge  at  noon  would  do  another  30  miles  at 
night.  At  distances  under  three  miles  horse  traction  is 
cheaper  than  electric,  while  for  very  long-distance  running 
petrol   and    steam   cars    can    compete    with    it    successfully. 

One  of  the  most  interesting  vehicles  that  participat<>d  ii\ 
the  Liveri.HX)l  parade  nf  commercial  motor  vehicles  on  Septoni- 
h^X  24th  was  a  6-ton  electromobile  lorry  employed  by  Messrs. 
T«te  &  Lyle.  Ltd.,  of  Liverpool  and  London,  for  transporting 
sugar  from  the  Liverpool  docks  to  the  refineries.  It  has  given 
excellent  service  during  the  two  years  it  has  been  in  opera- 
tion, and  is  sometimes  employed  with  a  trailer.  It  has  the 
M.V.7  Ironclad  Exide  batteries,  and  is  recharged  at  Messrs. 
Tate  (t  Lyle's  Ijverpool  works.  This  machine  won  first  prize 
in  the  electric  class. 

Its  only  competitors  were  tvo  Ward  1-ton  lonies.  which 
are  engaged  on  postal  .services,  the  owners  being  Messrs.  .1. 
Blake  k  Co.,  r<td.,  motor  haulage  contractors,  of  Liverpool. 

Domestic  Electricity  Sapply  In  Norway. — .\  leaflet  recently 

published  by  the  E.D..\.  (No.  203).  gives  some  figures  relating 
to  the  cost  of  electricity  in  a  typical  Norwegian  "  all-electric  " 
house  supplied  by  a  hydro-electric  works.  Tliore  is  14  kW  of 
apparatus  installed,  including  a  V-kW  cooking  range,  fires, 
washing  machine,  vacuum  cleaner,  fan.  iron,  water  heater, 
and  lighting.  Electricity  is  supplied  through  a  current  hmiter 
at  the  price  of  18  kr.  per  100  volt-nmperes  per  nnnum  plus 
a  war  advance  of  16.66  per  cent.  With  unrestrict^^d  use  within 
the  limit,  this  works  out  at  210  kr.  (at  the  August  1st  rate  of 
exchange.  £B  1.53.)  per  kW-year  (100  per  cent,  power  factor). 
The  installation  dealt  with  is  set  nt,  and  pays  for.  1.3  kVA.  an 
amount  of  £\1  Is.  per  annum.  In  winter  coke  breeze  is  used 
for  additional  heating,  but  extra  heating  energy  can  be  eup- 
plied  at  about  .9d.  per  kWh. 


Electricity  in  the  Home. — In  a  housing  scheme  which  in- 
cludes the  building  of  a  number  of  five-roomed  houses  to  be  let 
at  25s.  a  week  each,  in  one  of  the  northern  towns,  it  ia  pro- 
posed entirely  to  eliminate  chimneys.  The  money  saved  will 
Fje  s|)ent  in  installing  electrical  equipment,  consisting  of  fire-, 
kitchen  range,  and  the  like.  The  kitchen  range  will  be  of  » 
type  possessing  an  elevated  oven,  so  that  no  stooping  ia  nece«- 
sary.  an  innovation  which  every  housewife  will  appreciate. 
There  is  already  a  "  chimneyless  "  colony  on  the  outskirts  of 
Glasgow. — Daily  Mail. 


INSTITUTION     N0TE5. 


Association  of  Mining  Electrical   Engineers. — The  annual 

meeting  of  the  Association  was  held  at  Newcastle  on  Sep- 
tember 30th,  and  October  1st.  On  the  fir.st  day  the  officers 
were  formally  elected  as  follows  : — President.  Mr.  A.  B.  Muir- 
head  (Glasgow);  Vice-presidents,  Messrs.  G.  Raw  (Usworth, 
Co.  Durham),  and  W.  T.  Anderson  (Old  Trafford,  Man- 
chester) ;  Treasurer,  Mr.  Alexander  Anderson  (Wishaw,  N.B.). 
Dr.  Thornton,  the  retiring  president,  announced  the  award 
of  the  first  prize  for  technical  papers  to  Mr.  Sidney  Burns, 
of  Newcastle,  and  the  second  prize  to  ^Ir.  G.  McLellan,  a 
Scottish  member.  Mr.  A.  B.  Muii-head,  the  new  president, 
in  his  address  said  the  Association  had  made  great  strides 
in  the  twelve  years  of  its  existence,  and  its  early  work  was 
now  bearing  good  fruit  which  was  seen  in  the  fact  that  as 
an  association  it  occupied  a  position  of  first  importance  in 
the  country's  basic  industry  of  coal  mining.  Speaking  of  the 
criticism  of  the  mining  industry,  he  said  the  Miners'  Federa- 
tion during  the  recent  strikes  suggested  that  the  reduction 
of  wages  was  rendered  inevitable  not  because  of  economic  laws, 
but  by  inefficient  management  and  failure  to  make  use  of 
plant  and  machinery  for  development,  but  there  was  nothing 
at  all  advanced  to  justify  this  view.  The  Association  had 
no  fault  to  find  with  legislation  for  the  regulation  of  electrical 
matters  in  the  industry  of  mining,  and  it  was  at  all  times 
anxious  to  offer  its  experience  to  the  industry. 

On  the  evening  of  September  30th,  the  annual  dinner 
was  held,  when   Mr.  Muirhead   presided. 

Association  of  Engineers=in=Charge. — The  1921-22  session 
opens  on  October  12th.  with  an  inaugural  address  by  the 
president.  Capt.  H.  Eiall  Sankey.  C.B.,  on  "  Some  Recent 
Advances  in  Wireless  Telegraphy." 

Glasgow  Corporation  Electricity  Department  Engineering 
Society. — The  Society  held  its  opening  meeting  of  the  session 
in  the  head  office  of  the  Department  on  October  3rd,  when 
Mr.  R.  B.  Mitchell,  engineer  and  manager  of  the  Department 
and  president  of  the  Society,  delivered  his  presidential  address, 
Mr.  G.  Morgan,  deputy  engineer  of  the  Department  and  chair- 
man of  the  Society,  presiding.  Mr.  Mitchell  dealt  with  the 
progress  of  the  Department  during  the  past  year  and  with 
its  future  prospects,  and  reviewed  the  effect  of  certain  measures 
on  the  development  of  the  electricity  .supply  industry.  Mr. 
R.  B.  MacCall,  .secretary  and  treasurer  of  the  Department,  and 
hon.  vice-president  of  the  Society,  was  also  present  and 
addressed  the  meeting. 

Edinburgh  Electrical  Society. — The  first  meeting  of  the 
new  session  was  held  on  September  30th,  Mr.  D.  S.  Munro 
presiding,  and  many  new  members  joined.  A  lecture  on 
"  Magnetic  Clutches  "  was  given  by  Mr.  W.  E.  Townsend. 
The  lecturer  referred  to  the  -small  power  required  to  operate 
such  clutches,  and  gave,  an  account  of  the  difficulties  which 
had  to  be  overcome  in  perfecting  the  design.  Methods  of 
overcoming  the  residual  magnetism  and  so  quickening  the 
break  on  clutches  were  descrilwd.  Examples  of  use  of  the 
clutches  in  .Admiralty  work,  for  paper  mills,  cranes,  motor 
cars,  itc,  were  illustrated. 

The  next  paper,  on  "  Electrochemistry,"  by  Mr.  R.  W.  .T. 
Stark,  will  be  read  at  the  Philosophical  Institute  on  October 
14th. 


OUR     PERSONAL     COLUMN. 

The  Editors  inritf  flfctrica!  fnghieer.i.  whethfr  connected  with  the 
technical  or  the  comercial  side  of  the  vrofes.tion  and  »m/i/.t^rv, 
aho  elfctrie  trnmwn<i  and  railway  official),  to  keep  readers  of  the 
Electrical  Review  potted  otto  their  mocementt. 


Personal. — Mr.  D.  H.  D.^vif.s,  electrical  engineer  to  the 
Ileywood  Corporation,  ,ind  Mr.  Thomas  Hadfield,  an  assistant, 
were  severely  burned  last  week  while  testing  a  meter  at  the 
Tleywiind  electricity  works.  .\  short  circuit  occurred,  and 
the  flame  caught  the  two  men  about  the  faee  and  neck. 
Hadfield  being  also  burnt  rather  badly  on  the  hands.  After 
first  aid  had  been  given,  the  injured  men  were  removed  to 
the  Bury  Infirmary  for  treatment.  They  are  progressing 
satisfactorily. 
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Mr.  Gboboe  William  Holford,  whose  portrait  is  reproduced 
herewith,  was  born  at  Manchester  in  1871  and  educated  at 
Manchester  Grammar  School.  He  entered  the  service  of  the 
Salford  Corporation  35  years  ago,  and  became  general  manager 
of  the  Corporation  Tramways  in  1905.  He  is  hon.  secretary 
of  the  Lancashire  and  Cheshire  Tramway  Managers'  Associa- 
tion, and  ha.«  read  several  pajxns  on  electric  tramway  matters. 
During  part  of  the  war  ix;riod  his  services  were  requisitioned 
for  organisation  work  at  the  Ministry  of  Food.    The  tramways 


NEW     COMPANIES     REQISTERED. 


Mh.  G.  W.  Holford, 
Past  President,  Municipal  Tramways  Association  {Inc.). 

under  his  charge  comprise  75  miles  of  track ;  the  gross  capital 
expenditure  exceeds  i;750,U00,  of  which  £450,000  has  been  re- 
deemed, while  £'300,(k;)0  has  beeu  contributed  to  the  relief  of 
the  rates  and  ±'160,000  set  aside  for  depreciation  and  renewals. 
'ilie  annual  revenue  exceeds  half  a  million  sterling,  and  80 
million  passengers  have  been  carried  in  a  twelvemonth.  The 
staff  numbers  about  l.iOO  persons.  At  the  annual  Conference 
of  the  Municipal  Tramways  Association  last  year  he  was 
elected  President  of  the  Association  for  the  period  19'30-21. 

The  marriage  took  place  at  Chesterfield  on  September  24th 
of  Lieut. -Col.  J.  H.  Alex.^nder,  M.C,  D.S.O.,  resident  en- 
gmeer  at  Chesterfield,  for  the  British  Thomson-Houston  Co.. 
Ltd.,  and  Miss  Doris  Harrison,   of  Chesterfield. 

Three  candidate.?  have  been  chosen  for  final  consideration 
for  the  position  of  borough  electrical  engineer  of  Southport. 
It  is  understood  that  before  the  appointment  is  definitely 
made,  a  deputation  of  the  Southport  Electricity  Committee 
will  visit  the  i-espective  towns  of  the.?e  three  gentlemen. 

Mr.  J.  S.  Child  has  resigned  his  position  as  joint  sales 
manager  to  the  Edison  Swan  Electric  Co..  Ltd.,  after  30 
years'  service.  .At  present  communications  should  be  sent  to 
his  private  address.   Wormley   House,   Wormley.  Herts. 

Mr.  T.  P.  STRTCKr..AND  assistant  chief  electrical  engineer  to 
the  New  South  Wales  Government  Tramways,  has  been  ap- 
pointed chief  electrical  engineer  to  the  Melbourne  Tramway 
Board. — Tenders. 

The  .\ustralian  Commonu-eaUh  Engineer  states  that  Mr. 
F.  B.  Shexstoxe  was  entertained  at  dinner  recently  by  the 
officers  of  the  chief  electric"al  engineer  for  railways  and  tram- 
ways. N.S.W..  on  the  occasion  of  his  retirement  from  the 
position  of  works  manager,  Randwick  workshops,  to  take  up 
the  general  management,  of  Parkin.son  (.^ust.),  Ltd..  who  are 
erecting  works  near  Sydney  for  the  manufacture  of  electric 
motors.  Our  contemporary,  al.so  states  that  Mr.  G.  l\.  Haulow, 
who  for  the  past  four  years  has  been  managing  the  Syuney 
office  for  the  Metropolitjin-Vickers  Electrical  Co.,  Ltd.,  left 
Melbourne  on  .luly  '27th  by  the  R.M.S.  Osterlry  for  England. 
Mr.  Harlow  intends  spending  a  few  months  in  Englanu,  and 
will  then  go  to  Buenos  .'Vires  to  open  new  offices  for  the  above 
firm,  from  which  all  bnsine.ss  for  the  West  Coast  of  South 
.America  will  he,  transacted. 

We  read  in  the  same  Australian  exchange  that  Mr.  Reg. 
Gladwrll,  of  Bundaberg,  Queensland,  who  left  the  Brisbane 
City  Electric  Light  Co.,  I>td..  nearly  three  years  ago  to  join 
the  service  of  the  General  Electric  Co..  Schenectady,  on  a 
three  years'  te.st  course,  has  pas.'-od  witb  distinction,  and  has 
been  appointed  by  that  company  as  turbine  engineer  with  the 
British  Thom.son-Houston  Co.,  Rugby,  where  he  will  study 
the  efficiency  r,f  the  present  methods  of  ship  propulsion,  and 
run  tests  on  turbines  installed  in  some  of  the  modern  ships. 
Barnstaple  Town  Council  has  decided  to  reduce  the  salary 
of  the  electrical  engineer  from  ,i'425  to  .£.382  per  annum,  anil 
that  of  the  a.^sistant  engineer  from  :£'250  to  £'225.  as  from 
September  29th. 

Mr.  J.  C.  WiQHAM,  late  general  manager  of  EdmundsonB" 
Electricity  Corporation,  has  left  for  Russia  to  assist  in  the 
organisation  of  famine  relief.  He  expects  to  be  away  for 
abont  six  months. 


Select.o=Phone.     Ltd.      (176,994).   —  Private     company. 

Registered  September  2;ih.  Capital,  £100  in  £1  shares.  To  construct,  main, 
tain  and  deal  in  telephones  and  other  electrical  devices,  &c.  I'he  subscriber 
leach  with  one  share)  are  :  G.  Briggs,  122,  Toolev  Street,  London  BridKC. 
^  E.l.  engineer;  I.  IVitigrew,  122,  Toolev  Street,  London  Rridgc,  S.ETl- 
S.  H.  Ooodycr,  122.  Toole)  Street.  London  liridgc,  .S.E.I,  secretary  The 
fir^t   directors  are  not   named.     Registered  office  ;    122,   Tooley  Street,  S.E.I. 

Shoreham  and  District  Electric  Lighting  and  Power  Co., ' 
Ltd.   (176,995).— Private   company.       Registered  September 

arth.     £18,00U    in   £1    shares.     To  enter    into  an    agreement    between    John    ver 

'"■"'    -'  ■"   'he  business  indicated  by    the   title.     The  first  director* 

2",  St.  James's  Square.  S.W.I,   engineer;  Stephen   Easter. 

gum  merchant,  each  of   whom  may  retain  office  for  three 

■tnce,  Webster,  Messer  and 


Mehr  and    to 

are  :  John  ver  Mehr 

10,  Bankside,  S.E.  1 


Bordesley  Electrical  Accessories  Co.,  Ltd.  (176,962).— Pri- 
vate company.  Registered  September  26th.  Capital,  £5,000  in  £1  shares.  To 
acquire  the  business  o(  an  electrical  accessories  manufacturer,  factor  and  mer- 
chant carried  on  by  I-'.  H.  Pountney,  at  162,  High  Street,  Uordesley,  Bir. 
iningham.  as  the  *'  Bordesley  Electrical  Accessories  Co."  The  subscribers 
(each  with  one  share)  arc  :  K.  H.  Pountnev,  21,  Ivor  Road,  Sparkhill,  Bi». 
mingham,  electrician:  \V.  J.  Rigbey,  3,  .Hiiipton  Road.  Edgbaston,  Birming- 
ham, solicitor.  The  first  directors  are  :  F.  H.  Piiuntney  (chairman),  \V  J 
Rigbey  (life  governing  directors  subject  to  holding  £1,000  ordinary  shares 
each),  and  W.  Pountney.  Qualification  of  ordinary  directors,  100  ordinary 
shares.  Solicitors  :  James,  Rigbey,  Son  and  Brown,  18,  Waterloo  Street,  Bir' 
mingham.     Registered   office  :   162,   High    Street,   Bordesley,    Birmingham. 

L.  T.  Allen  (Ormskirk  and  Penrith)  Co.,  Ltd.  (177,016). 

—Private  company.  Registered  September  28th.  Capital.  £1,000  in  £1  shares. 
To  take  over  the  business  of  an  electrical  and  mechanical  engineer  and 
general  contractor  carried  on  by  L.  T.  Allen  at  15,  Moor  Street,  Ormskirk. 
Lanes.,  and  at  Burrowgate,  Penrith,  Cumberland.  The  nerm.inent  directori 
are:  L.  T.  Allen,  Southport  Road,  Ormskirk,  Lanes.;  H.  Salisbury,  Rose  HJII 
Cottages,  Prescot  Road,  .^ughton,  Lanc-s;  C.  Rider,  Mill  .Brow,  Scarisbrick, 
Lanes.  Qualification,  £20.  Remuneration,  £50  per  annum  divided  between 
them.    Secretary :    C.   Rider.     Registered    office  :    13,    Moor  Street,   Ormslcirk, 

International  Electrolytic  Plant  Co.,  Ltd.  (177,014).— Pri- 
vate company.  Registered  '■eptenber  28th.  Capital.  £11,000  in  10.000  10  per 
cent,  preference  sh.jres  of  £1  each  and  20,000  orlinary  shares  of  Is.  each. 
To  acquire  the  lights  and  interests  of  A.  E.  Knowles  in  certain  patents  for 
inventions  relating  to  electrolytic  apparatus  for  production  of  oxygen  and 
hydrogen  and  the  production,  treatment,  storage,  application,  distribution  and 
use  of  gases,  electricity  and  other  agents.  The  subscribers  (each  with  one  pre- 
ference share)  are:  A.  E.  Knowles,  Denecourt,  Heswall,  chemical  engineer; 
Mrs.  N.  J.  Knowles,  Denecourt,  Heswall.  A.  E.  Knowles  is  the  first  director 
and  life  chairman.  Qualification,  £10.  Solicitors  :  Rowlands  and  Co.,  41, 
Temple  Row,  Birmingham. 

Asbestos  Supply  and  Covering  Co.,  Ltd.  (176,851).— Pri- 
vate company.  Registered  September  19th.  Capital,  £1,000  in  £1  shares.  To 
acquire  the  premises  at  Baltic  Yard,  Hoe  Street.  Walthamstow,  occupied  by 
F.  L.  Smith,  together  with  the  business  carried  on  by  him  there,  and  to  carry 
on  the  business  of  proprietors  and  manufacturers  of,  and  dealers  in,  various 
compositions  where  asbestos  is  used  as  a  basis,  manufacturers  of  asbestos 
goods,  contractors  for  boiler  and  steam  pipe  coverings  and  other  installations, 
S.C.  The  first  directors  are:  F.  L.  Smith,  47,  Castleton  Road,  Walthamstow; 
C.  A.  Cronin,  14.  Keogh  Road,  Stratford.  E.  15;  S.  J.  Smith,  85,  Albert  Road, 
Walthamstow;  H.  J.  Cole.  180,  High  Street.  Walthamstow.  Registered  office: 
Baltic   Yard,   213a,    Hoe  Street,   Walthamstow. 

Baynes  Electrical  Co.,  Ltd.  (176,835). — Private  company. 

Registered  September  17th.  Capital,  £2,000  in  £1  shares.  To  carry  ^n  the 
business  of  electricians,  mechanical  and  electrical  engineers.  &c.  The  first 
directors  are:  J.  Kearton,  2a,  Hermitage  Road,  Crumpsall,  Manchester;  E.  C. 
Thurley,  202,  Horton  Road,  Rusholme,  Manchester;  R.  Moore,  87,  Moss  Lane, 

S»  inton.      Registered  office  :    29.    York   Street,    Manchester. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Crompton  &  Co.,  Ltd.— Capital,  ,£500,000  in  340,000  ordi- 
nary and  160,000  preference  sha:es  of  £1  each.  Return  dated  July  28th,  1921. 
326.769  ordinary  and  139,770  preference  shares  taken  up.  £1  per  share 
called  upon  250,007  ordinary  an!  6,010  preference  and  7s.  6d.  per  share  on 
133.760  preference.  £306,730  Is.  8d.  paid  in  cash,  including  £621  Is.  8d.  on 
2,210  forfeited  shares,  leaving  £68  Is.  calls  unpaid.  £160,362  considered  as 
paid,  beirig  £1  per  share  on  76,762  ordinary  and  12s.  6d.  per  share  on 
133,760  preference.     Mortgages  and    charges  outstanding,  £137,000. 

Cowey  Engineering  Co.,  Ltd. — Satisfaction  to  the  extent 

of  £300  on  September  12lh,  1921,  of  debentures  dated  January  8lh,  1915, 
securing  £3,000. 

Electric    Motors    (South    Wales),    Ltd.— Mortgage  dated 

September  Isl,  1921,  to  secure  £13,000.  charged  on  certain  freehold  and  lease- 
hold property  in  Cardiff.  Holders  :  Branksome  Chine  Steamship  Co.,  Ltd., 
Imperial  Buildings,  and  C.   W.  Jones,  Boston  Buildings,  CardiS. 

Simoon  Engineering   Co.,  Ltd. — Second  debenture  dated 

September  14th,  1921,  to  secure  £5,000,  charged  on  the  company's  under- 
taking and  property,  present  and  future,  including  uncalled  capital.  Holder  : 
E.   Dubois.   Riverside  House,  Twickenham. 

Aladdin   Lamps   (Midlands),  Ltd.— Debenture  dated  Sep- 

lemper  20lh,  1921.  to  secure  £10,000.  charged  on  the  company's  undertaking 
and  property,  present  and  future,  including  uncalled  capital.  Holder  :  H.  H. 
Cochrane,    Eshwood  Hall,  Durham. 

Veritys,   Ltd.— Satisfaction    in   full   (a)    on  August  31st, 

1921  of  mortgage  da.ed  September  2nd,  1918.  securing  £400,  and  (b)  on  Sep- 
tember  Isl.    1!I21,    of   mortgage  .l.iled   April    2Slh.    1913,   securing    £600. 

General     Electric     Co.,     Ltd.     (67,307).— Return     dated 

August  4th.  1921.  Capital.  £6,000,000  in  £1  shares  (1.800,000  "A"  prefer- 
ence, l.SOO.OflO  "  B  ••  preference,  and  2,400.000  preference).  1,705,790  •'  A  " 
preference,  1,622,801  "  B  "  preference,  and  2,111.975  ordinary  shares  taken  »p. 
£4.418,830  paid.  £1,021,826  considered  as  paid.  Mortgages  and  charges, 
£3  'iOO  000 

An  instrument  of  charge  on  Magnet  House.  Kingswav,  W.C.  (held  under 
a  leas^  fur  98  years  from  June.24th.  1913).  under  Land  transfer  Acts  of  187.S 
and  1897,  dated  September  9th,  1921,  has  been  filed.  The  charge  is  ancillary 
to  trust  deed  dated  July  22nd,  1921.  .securing  £3,600.000  7  per  cent,  mortgage 
debenture  stock.  The  trustees  for  the  debenture  stock  holders  are  the  London 
City  Si  Midland  Executor  &  Trustee  Co.,  Ltd.,  6,  Threadneedle  Street,   E.C. 
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Blrkdale    District    Electric    Supply    Co.,    Ltd. — Capital, 

£50.000  in  ei   shares.     Return  dated    June   21st,  1921.     9.200  share*    taken   up. 
f4fi.000  paid.     Mortgages   and  charges.  £6,000. 

Liverpool   Electric   Cable  Co.,  Ltd Capital,  X30,000   in 

£1   shares.     Return  dated   July  lith.    1921.     All  shares  taken    up.     £7,833   paid. 
i"i2,167  considered   as  paid.     Mortgages  and  charges,  nil. 

lilectrical    Finauce    &    Securities    Co.,     Ltd. — Issue    on 

Auijust    11th    of   £1,300,    and   on   September  Snd,    1921,    oi   £1.000   debentures. 
[I, iris    of    a    series    already     registered. 

Fredk.  R.  Butt  &  Co.,  Ltd.— Particulars  of  ^,000  second 

Kbentures,   authorised    June   15th,  1921.     Present   issue   £4,000,  charged  on   tho 
.ninp.tny's    undertakint;   and    property,    present   and    future,    including    unt.illed 

>  .pit.d, 

Northampton  Electric  Light  &  Power  Co.,  Ltd. — Issue  on 

s..ptember  23rd,   1921,  of  £6,181    7  per  cent,  second  debenture  stock,  pan  of  a 
%■  rics  already    registered. 


ST0CK5    AND    SHARES. 


CITY    NOTES. 


Stock  E.xchange  Notices. — Dealings  in  tlie  following  secu- 
rities have  been  specially  allowed  by  tbe  Committee  under 
rule  148a  ;  — 

Monterey  Railway,  Light  &  Power  Co.— $'2,996,562  5  per 
cent.  "A  "  first  mortgage  debenture  stock;  $2,996,562  o  per 
cent.  "  B  "  cumulative  income  charge  debenture  stock;  and 
$2,675,092  "  0  "   sinking  fund  debenture  stock. 

County  of  London  Electric  Supply  Co. — ±'-500,000  7  per  cent, 
redeemable  debenture  stock,  issueti  at  94  per  cent.,  40  per  cent. 
paid  and  fully  paid,  after  issue  of  allotment  letters. 

The  undermentioned  have  been  ordered  to  be  officially 
quoted  ;— 

City  of  London  Electric  Lighting  Co. — 94,050  ordinary  shares 
of  £1  each,  fully  paid  (Nos.  1,105,951  to  1,'200,000).  and  300,000 
8  per  cent,  second  cumulative  preference  shares  of  £1  each, 
fully   paid    (Nos.  1.200,001  to  1,500,000). 

Marconi's  Wireless  Telegraph  Co. — 27,532  ordinary  shares 
of  £1  each,  fully  paid   (Nos.  '2,885,7'27  to  2,913,258). 

Newcastle-upon-Tyne  Electric  Supply  Co. — £633,109  4j  per 
cent,  consolidated  first  inortgiige  debenture  stock,  and  £100,000 
5  per  cent,  second  mortgage  debenture  stock. 

Siemens  Bros.  &  d^  — 300,000  10  per  cent,  cumulative  pre- 
ference shares  of  £1  each,  fully  paid  (Nos.  1  to  300,000). 

Belgium. — The  de:iiand  for  energy  from  the  generating 
stations  of  the  Compagnie  Electriijuc  Anversoise,  of  Antv\erp, 
increased  from  12,130,.509  kWh  in  the  financial  year  1919-'iO 
to  14, '225. '231  kWh  in  19'20-'21,  an  advance  of  over  17  per  cent. 
During  the  same  periods  tho  number  of  clients  advanced  from 
13,872  and  18,073,  and  the  directors  in  their  report  express  the 
hope  that  with  a  continued  increase  in  the  demand,  which 
they  fully  anticipate,  the  concern  will  soon  be  again  on  a 
dividend  paving  basis.  The  balance  sheet  for  the  year  shows 
a  profit  of  2,9-21,892  fr.,  6.39,933  fr.  of  which  are  being  devoted 
to  depreciation,  2, '2.50. 450  fr.  to  wiping  off  the  loss  recorded  in 
the  previous  four  years,  as  a  result  of  the  war,  leaving  a  sum 
of  32,199  fr.  to  be  carried  forward  to  the  current  year.  Work 
is  at  pre.sent  in  hand  on  the  establishment  of  a  new  trans- 
former station  near  the  Gare  Centrale,  Antwerp,  capable  of 
accommodating  five  1,000-kW  transformers,  two  of  which 
are  nearly  ready  for  operation. 

Prospectuses. — Clyde  Valley  Electrical  Power  Co. — An  issue 
of  50.000  8  per  cent,  cumulative  second  preference  shares  of 
JBIO  each  (of  which  18,700  shares  have  been  apphed  for  firm 
and  will  be  allotted  in  full)  has  been  offered  this  week.  The 
list  was  to  close  on  or  before  October  5th.  The  proceeds  will 
he  applied  to  repay  money  .idvanced  by  the  bankers  and  to- 
wards meeting  the  cost  of  additional  machinery,  plant,  and 
buildings,  required  to  meet  further  large  and  urgent  demands 
for  electricity. 

Cuban  Telephone  Co. — According  to  the  Financial  Times, 
this  company  has  been  offering  in  New  York  .•^4,000,000  first 
lien  refunding  mortgage  7i  per  cent,  bonds,  due  1941,  at  the 
price  of  95  and  interest. 

The  daily  Press  understands  that  the  Adelaide  Electric 
Supply  Co.  is  shortly  to  raise  fresh  capital  in  the  London 
market. 

Aluminium  Corporation,  Ltd. — The  directors  state  that 
the  accounts  for  tne  year  192*.^  have  not  been  completed  in 
time  for  submission  to  tho  annual  meeting,  which  is  called 
for  Monday  next.  It  is  proposed  that  the  meeting  be  ad- 
journed until  the  accounts  have  been  ctimpleted.  Tlie  direc- 
tors are  satisfied  that  the  result  of  the  year's  trading  justifies 
them  in  recommending  the  pavment  of  the  preference  dividend 
(7  per  cent.)   for  19'20. 

Parsons  Marine  Steam  Turbine  Co.,  Ltd.— The  directors 
recommend  a  dividend  at  tho  rate  of  '20  per  cent,  per  annum, 
free  of  tax,  of  which  an  interim  dividend  of  7J  per  cent,  for 
six  months  to  December  31st  was  paid,  leaving  to  be  carrieti 
forward  £2].42'2. 

Cuba  Submarine  Telegraph  Co.,  Ltd. — The  directors  an- 
nounce an  interim  dividend  for  the  six  months  ended  June 
30th  at  the  rate  of  5  per  cent,  per  annum,  free  of  tax,  on  the 
ordinary  shares. 

Monterey  Railway  Light  &  Power  Co.— According  to  the 
financial  Press,  the  plan  of  reorganisation  has  been  sanctioned 
by  the  debenture  stockholders. 


Tuesday  Evening. 
New  issues  attract  more  attention  than  anything  else  at  thei 
present  time  in  the  Stock  Exchange  markets.  Notwithstand- 
ing the  dearth  of  money  caused  by  depression  in  trade  and  the 
over-weight  of  taxation,  there  still  seems  to  be  a  good  deal  of 
capital  available  for  such  new  stocks  as  offer  well-covered 
security  with  a  fair  rate  of  interest.  People  nowadays  thmk. 
and  not  unreasonably,  that  they  ought  to  be  able  to  get  7i  per 
cent,  on  sound  stock,  and  when  an  opportunity  for  obtaining 
this  presents  itself,  there  is  a  rush  to  take  advantage  of  it. 

The  County  of  Loudon  Electric  Co.'s  issue  of  half-a-million 
pounds'  7  per  cent,  debenture  stock  at  94  affords  an  illustration 
of  the  avidity  with  which  good  stocks  are  snapped  up.  The 
subscription-list  was  open  less  than  three  hours,  but  the  stock 
was  covered  many  times  over,  and,  had  the  lists  remamed 
open  for  a  day,  the  over-subscription  would  have  been  very 
considerably  more.  This  week,  the  issue  of  the  prospectus  of 
the  Clyde  Valley  Electric  Power  Co.'s  8  per  cent,  cumulative 
second  preference  shares  of  £10  each  at  par  has  been  available. 
The  underwriting  was  eagerly  sought,  and  in  spite  of  the  com- 
pany being  largely  a  Glasgow  undertaking,  there  was  active 
demand  in  the  South.  Fired  by  the  success  of  the  new  issue 
boomlet,  it  is  not  difficult  to  understand  that  other  companies 
are  looking  round  to  see  whether  they  cannot  accommodate 
the  public's  willingness  to  lend  money  at  a  time  when  in- 
dustry is  mostly  hard-up  for  cash. 

In  the  hst  of  Home  electricity  shares.  County  of  London  are 
s  lower  at  9,  owing  to  a  lew  shares  coming  to  market  on  behalf 
of  those  who  wished  to  take  up  the  new  debenture  stock. 
South  Londons  at  2|  have  regained  the  2s.  dividend  deducted 
last  week.  Otherwise  the  list  is  steady,  holding  its  recent  im- 
provements. Some  of  the  rnanufacturing  shares  are  a  httle 
better.  Edisons  hardened  to  8s.  9d.,  and  English  Electrics  to 
10s.  6d.  On  the  other  hand,  Siemens  are  easier  at  1  1/16  and 
General  Electrics  at  18s.  9d.  Judged  by  the  way  in  which  in- 
dustrial companies  are  showing,  in  their  reports,  how  greatly 
they  are  feeling  the  effects  of  trade  depression,  it  can  hardly 
be  expected  that  the  electricity  manufacturing  industry  will 
fare  better  than  the  rest,  so  far  as  the  piesent  period  of  slack- 
ness is  concerned. 

The  cable  group  is  unusually  quiet.  For  choice,  as  the  Stock 
Exchange  says,  the  tendency  is  dull,  and  the  market  is  inchned 
to  lay  the  blame  upon  the  multitude  of  fresh  comers  for 
popular  favour  at)  the  present  time.  It  is  now  easier  to  buy 
the  stocks  and  shares  of  the  Eastern  group,  for  instance,  at  the 
middle  prices  than  it  is  to  sell  them  at  such  figures.  Small 
parcels  of  shares  dribble  in,  and  the  demand  has  become 
languid.  Eastern  ordinary  is  an  exception,  gaining  2  points 
at  1655.  Marconis  revolve  around  1  11/16,  but  there  has  been 
a  spurt  in  Radio  Corporation,  the  ordinary  rising  to  lis.  6d.. 
the  preference  to  10s.  3d.  It  is  still  said  that  the  buying  pres- 
sure comes  from  the  United  States. 

Interest  is  stirring  in  Mexican  matt-ers  again.  A  good  many 
bonds  are  changing  hands,  though  so  quietly  as  to  excite  little 
attention.  Mexican  Light  &  Power  preferred  have  been 
steadily  rising,  and  are  6  points  better  at  '25.  Mexico  Tram- 
ways second  mortgage  bonds  at  27  have  risen  2  during  the  past 
few  days.  The  latter  carry  arrears  of  interest  at  6  per  cent, 
from  July,  1914,  arrears  which  come  to  over  £36  per  cent., 
and  are  cumulative.  It  might  be  very  optimistic  to  look  for 
these  to  be  cleared  off  in  cash,  but  some  day  the  company  will 
have  to  promulgate  a  scheme  whereby  these  back  dividends 
can  be  dealt  with,  and  a  purchase  at  the  present  time  may  be 
reasonably  indicated  as  a  good  gamble.  The  cynic  will  prob- 
ably say  that  the  holder  is  not  likely  to  be  worried  with 
income-tax  forms  in  respect  of  the  coupons  for  .some  time  to 
come,  but  even  this  is  an  advantage  tti  people  who  are  on  the 
look-out  for  non-interest  bearing  stock  that  has  a  chance  of 
improvement. 

.\nglo-Argentine  Tramways  preference  shares  are  marked 
down  to  25,  but  actually  a  line  of  the  company's  first  5J  per 
cent,  prefcronco  shares  has  come  to  ni.irket  from  the  Con- 
tinent, and  at  a  lower  price.  Those  who  remember  the 
int<>rest  which  Belgium  took  in  the  flotation  of  this  company 
may  shrewdly  guess  tho  place  of  origin  of  the  present  shares 
now  on  offer  at  £2  10s.  9d.  per  share.  These  sliares  carry 
a  fti  per  cent,  cumulative  dividend,  and  are  in  receipt  of  their, 
full  rates,  the  '2nd  preference  having  received,  just  lately, 
part  of  their  back  divitlends.  The  interest  falls  due  on  the 
1st  July  and  the  1st  January,  so  that  there  is  about  three 
months'  accrued  dividend  in  the  present  price.  The  return 
on  the  money  comes  to  practically  11  per  cent,  allowing  for 
this.  The  shares  are  to  be  recommended  only,  of  course,  to 
speculative  investors  prepared  to  take  a  risk  in  order  to  obtain 
a  high  rate  of  dividend  on  their  money. 
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Lancashire  Electric  new  debenture  stock  after  touching 
3  premium,  went  back  to  2  premium.  The  Shropshiie,  Wor- 
cestershire, and  Staffordsbiie  Electric  Power  7i  per  cent,  de- 
benture stock  has  gone  back  to  its  par  price  of  97.  a  decline 
which,  in  the  market,  is  deemed  partially  due  to  the  clumsy 
title  of  the  company.  It  may  be  more  correct  to  assume  that 
■o  many  new  issues  are  being  made  at  the  present  moment 
that  people  who  have  a  profit  on  scrip,  are  ready  enough  to 
take  it  if  they  see  an  opportunity  for  getting  into  something 
fresh  that  also  offers  a  prospect  of  a  premium.  The  stag  is  very 
busy  in  these  latter  tunes.  In  the  case  of  one  issue  which 
came  out  within  the  past  ten  days,  and  which  was  v^ry 
largely  stagged,  the  company  received  more  than  120  applica- 
tions from  one  .single  iudividual.  It  would  be  interesting  to 
know  the  result  of  his  energy,  but  the  sequel  did  not  reach 

03. 

MetropoUtan  ordinary  stock  is  i  higher,  on  this  week's 
increase  in  the  company's  carrying  capacity.  Underground 
Incomes  are  2  lower  at  73J,  with  revived  gossip  of  a  possible 
new  issue.  East  London  ordinary  touched  4,  to  revfert  to  3i, 
and  the  third  debenture  is  easier  at  13. 

Last  Monday  witnessed  the  public  launching  of  the  new 
Rubber  Shareholders'  Association,  and  its  inception  was  suffici- 
ently enthusiastic  to  arou,se  logical  hopes  that  it  may  be  able 
to  do  serviceable  work  in  the  way  of  extending  the  uses  of 
rubber,  and  for  assisting  the  distribution  of  the  enormoua 
stocks  of  raw  material  piled  up  in  British  warehouses.  The 
iron,  coal  and  steel  sections,  together  with  the  market  for 
armament  shares,  remain  under  a  cloud  by  reason  of  the 
difficulties  with  which  the  trade  struggles,  and  which  are 
reflected  in  dividend  announcements  that  compare  unfavourably 
with  those  of  a  year  ago. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 

Home  Elbctricitt  Companies. 

Dividend  Frice 

■ ^  Oct.  4, 

1919.  1920.  1921.    Rise  or  fall. 

Bromp»on  Ordlnwy 12  12  68  — 

Ohsring  Cross  Ordinary    ....        7  8  i\  — 

do.       do.       do.       tiPrel...        4^4)  3i  — 

Ohelses 4  6  3^  — 

Oily  ot  London         13  14  U 

do.        do.    6  pet  oeni,  Pref...       6  6  17.6  — 

County  of  Ijondon 8  8  9  —  J 

do.        do.     6per  cent.  Prel...        6  6  8  — 

Kensington  Ordinary        ....        7  9  4A  — 

London  Electric       2J  2J  1  — 

do.        do.    6per  cent.  Prel. ..        6  6  2;  — 

Metropolitan 6  7  4  — 

do.         4i  per  cent.  Pret,      ..       4J  4*  2+5  — 

Bt.  James' and  PaU  Mall  . .        ..      12  12'  6g  +i 

South  London  6  7  23xd  4    .i- 

South  Metropolitan  Prel 7  7  15/9  — 

Westminster  Ordinary      ,,        .,      10  10  5g  — 

Teleguaphs  and  Telephones. 

Anglo-Am.  Tel.  Pref 6  6  87  — 

do.  Del IJ       14  17i  — 

Chile  Telephone       6         6  BJ  — 

Cuba  Sub.  Ord 7  7  li  — 

Eastern  Eitension 10  10  164  — 

Eastern  Tel.  Ord in  1(1  16.54  +2 

Globe  Tel.  and  T.  Ord 10  Id  16}  — 

do.        do.        Pre! 6  6  9!xd  — 

Great  Northern  Tel 22  ai  S4| 

Indo-Earopean         10  10  30  — 

Marconi  25  15  1|.; 

Oriental  Telephone  Ord 12  12  2,^  - 

Dnited  R.  Plate  Tel s  K  ej  — 

Weet  India  and  Panama  ..        ..     Nil  Nil  5'.  — 

Western  Telegraph 10  10  16i  — 

H..ME    Rails. 

Central  London  Ord.  Assented  ..        4         4  48^  — 

Metropolitan li       14  234  -|-  i 

do.  Districl       ..        ..      Nil  Nil  I64  — 

Cndergronnd  Electric  Ordinary  . .      Nil  Nil  2  — 

do.  do.       "A"      ..      Nil  Nil  .•;  9  -  3d. 

do.  do.     Income   ..4        2  734  —2 

Foreign  Trams,  Ac. 

Anglo- Arg.  Trams,  First  Pref,    ..       54       124  2g  -i 

do,  do.      3nd  Pref.       ..      Nil       6)  ii  -  i 

do.  do.      6%  Deb.        ...5         6  6SJ  — 

Brazil  Tractions       Nil  Nil  28  -1 

British  Columbia  Eleo.  Rly.  Ploe.       6         6  fiO  — 

do.  do.        Preferred       6  9.1/-  544 

do.  do.         Deferred  3  124/.  B5  -  . 

do.  do.       Deb.       ..        4}       4^  69  -t  14 

Mexico  Trams  6 per  cent. Bonds..      Nil  Nil  69  — 

do.  6  per  cent. Bonds.,      Nil      Nil  ii7  ^3 

Mexican  Light  Common    ..        ..      Nil      Nil  9  — 

do.  Prel Nil      Nil  2>  +6 

do,  Isl  Bonds..        ..      NU       6  S34  +2 

MASi'iACTrRiNo  Companies. 

Babcock  A  WUcox 16  16  2/;,  — 

British  Aluminium  Ord 10  10  15/.\d  — 

British  Insulated  Ord 16  16  Vxi\  — 

Callenders 16  16  i/,  — 

6iPre( «i       H  18,9  — 

Orompton  Ord 10  10  14/6  — 

Bdlson-Swan 10  —  h;9  +   ,', 

do       do.    6  per  cent.  Deb,    ..6         6  68  — 

Electric  Construction        . .         . .      10  10  16/9  — 

English  Electric 8         8  10  6  4  6d. 

Do.  Prel 6         6  1.1  fix  rl  -^ 

Gen.  Eleo.  Pref 64       64  18'.  — . 

do.        Ord 10  10  18/9  -^d. 

Hemle;  16  16  It'.  — 

do.    44  Pref 44       44  3i  — 

Indla-Bnbber  in  —  \f  — 

Met.-Vlokera  Pref 8         8  1{  — 

Siemeai  Ord.  10  10  I1V  —  A 

Talegraph  Con 20  SO  21}  — 

*  Diridandi  paid  fraa  of  Inwrne  Tax. 


10    3    0 

6  '7  2 
8  17  10 

7  10    0 
10    0    I) 

7  10    0 
10    9    0 

8  16     0 
7  13    3 


6  18 
B  14 
6  14 


10    8    8 

8  18    8 
13  IS  10 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  makinj;  use  of  the  fi^rures  appearing 
in  the  t'ollowinsr  list,  that  in  some  cases  the  prices  are  only  treneral, 
and  they  may  vary  according-  to  quantities  and  other  circumstances. 


Wednesday,  October  5tli. 


I 


CHEMICALS.    Ac. 


a  Acid,  Oxalic per  lb, 

a  Ammoniac  Sal  per  ton   \ 

a  Ammonia,  Muriate  (large  crystal)         „        | 
a  Bisulphide  of  Carbon          . .        . .         „ 

a  Borax „         i 

a  Copper  Sulphate        

a  Potash,  Chlorate       per  lb. 

a       ..        Percblorate  , 

a  SheUac per  cwt. 

a  Sulphur,  Sublimed  Flowers         . .        „ 

a        .,         Lump  „ 

a  Soda,  Chlorate  per  lb. 

a      „       Crystals  per  ton 

a  Sodium  Bichromate,  casks  . .    per  lb. 

METALS.    Ac. 
p  Babbitt's  Metal  Ingots  . .   per  ton 

c  Brass  (rolled  metal  2"  to  12"  basis)    per  lb. 
c      „       Tubes  (solid  drawn)  . .         „ 

c      ..       Wire,  basis „ 

c  Copper  Tubes  (solid  drawn)         . .         „ 
c       „       Bars  (best  selected)  . .   per  ton 

c       ,1       Sheet „ 

c       „       Rod     

d       I,       (Electrolytic)  Bars  . .         „ 

d      »  I,  Sheets        . .         „ 

d      „  „  Wire  Rods... 

d      „  „  H.C.  Wire. .    per  lb. 

/  Ebonite  Rod 

/       „         Sheet 

jl  German  Silver  Wire  , 

t  Gutta-percha,  fine „ 

b  India-rubber,  Para  fine 

/  Iron  Pig  (Cleveland  Warrants)   . .   per  ton 
/     „    Wire,  galv.  No.  8,  P.O.  qual. 

g  Lead,  English  Pig „ 

g  Mercury  per  bot. 

e  Mica  (in  original  cases)  small      . .    per  lb. 
0      „  „  ,,        medium . .         „ 

e      .,  ..  1,        large       . .         „ 

p  Phosphor  Bronze,  plain  castings.. 
p         „  „  rolled  bars  and  rods        ,, 

p         „  „  rolled  strip  &  sheet        „ 

d  Silicium  Bronze  Wire        . .        . .    per  lb. 

r  Steel,  Magnet,  in  bars        

a  Tin,  Block  (English)  . .        . .   per  ton 

a    „      Wire,  Nos.  1  to  16      . .        . .    per  lb. 
p  White  Anti-friction  Metals  . .  per  ton 


£15  lOs. 
;ei6 
£15 


£90  to  £375 
lOgd. 

1/0*  to  mi 

Iljd. 

l/2i 

±•103 

£103 

£103 

£75  10s. 

£146  10s. 

£91  10s. 

Hid. 

8/6 

8/. 

3/9 

12/6 

1/0| 

Nom. 

£30 

£24  5s. 

£9  10  to  £9  12  6 

3d.  to  3/- 

4/-  to  8/- 

10/-  to  20/.  &  up 

1/4  to  1/9 

2/1  to  3/6 

3/3  to  2/7 

1/3J 

l/B 

£155 

3/6 

£65  to  £276 


30/-  inc. 
i-'(,d.  dec. 


a  Q.  Boor  &  Co. 
c  Thos.  Bolton  &  Sons,  Ltd, 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
/  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 


Qaotatlons  supplied  by— 

g  James  It  BbakespeuSi 

b  Edward  Till  4  Co, 

/  Boiling  &  Lowe. 

;  Richard  Johnson  &  Nepbew,  Ltd, 

a  P.  Ormiston  &  Sons, 


r  W,  F.  Dennis  &  Co. 


Rearing  Chickens  Electrically. — Where  facilities  are  avail- 
able for  obtaining  cheap  electricity  in  small  country  towns, 
villages,  and  on  fai^ms,  it  should  not  be  difficult  to  attract 
the  attention  of  poultry  keepers  to  the  advantages  of  uaing 
electricity  for  producing  the  necessary  heat  for  artificially 
hatching  and  rearing  chickens.  With  reference  to  the  note 
on  the  subject  that  appeared  in  our  issue  of  September  2nd, 
y>e  are  informed  that  the  system  was  introduced  a  few  years 
ago  in  tho  North  of  Scotland  with,  it  is  said,  great  success, 
by  Messrs.  M.  K.  Cooper  &  Co.,  now  of  Livei'pool,  but  that 
owing  to  the  war  Mr.  Cooper  was  reluctantly  compelled  to 
abanclon  further  contemplated  activities  in  this  direction.  It 
may,  however,  be  of  interest  to  give  some  details  of  tests  that 
were  carried  out  in  the  spring  of  191y  by  the  Poultry  Depart- 
ment of  the  North  of  Scotland  College  of  Agriculture,  in  order 
to  prove  the  efficiency  of  this  method  of  raising  chickens.  The 
results  are  stated  to  have  been  most  successful,  and  should  be 
of  interest  to  poultry  keeixjrs  generally.  The  apparatus  used 
was  supplied  by  Mr.  Cooper,  and  consisted  of  a  "  Lo-Glo  " 
incubator  and  a  hover  or  "  mother  ";  the  former  had  a  capa- 
city cif  50  eggs,  and  was  fitted  with  a  temperature  regulating 
device  and  four  electric  heating  lamps  each  of  32  c.p.  The 
liover  was  also  heated  by  two  lamps  of  similar  c.p.,  and  both 
pieces '  of  apparatus  were  constructed  of  galvanised  metal 
throughout,  were  simply  made,  and  easy  to  manage.  In  one 
te.st  ;U  chickens  were  hatched  out  of  40  fertile  eggs,  and  in 
tlie  other  36  out  of  39  eggs.  These  results  are  equivalent  to 
77  and  92  per  cent,  respectively  of  chickens  hatched  from 
fertile  eggs — a  comparatively  high  percentage  for  artificially 
hatched  chicks.  Tlie  effectiveness  of  the  hover  or  rearer  ia 
evident  from  the  fact  that  6.5  chicks  were  reared  out  of  a  total 
hatch  of  67,  and  the  quantity  of  electricity  consumed  in 
hatching  and  rearing  each  lot  of  chicks  was  41  kWli.  The 
chief  advantages  of  electricity  in  this  connection  are  the  even 
distribution  of  heat  that  is  obtainable,  which  prevents  the 
over-crowding  of  the  young  chicks,  and  the  clean  fresh  atmo- 
sphere which  is  80  difficult  to  get  when  employing  any  other 
methods  of  beatiiii;. 
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THE     MUNICIPAL    TRAMWAYS     ASSOCIATION     (INC.j— I. 


THE  ANNUAL  CONFERENCE  AT  SALFORD. 


The  annual  Conferenct;  of  tlio  Municipal  Tramways  As- 
sociation was  held  at  the  Teclinical  Institute,  Peel  Park, 
Salford,  on  Wednesday  and  Thursday,  September  28th 
and  29tli. 

On  Wednesday  nioniiiij^  the  delegates  were  welcomed 
by  the  Mayor  of  Salford  (Aid.  F.  hampson,  J. P.),  who, 
in  his  opening  remarks,  referred  to  the  increased  in- 
fluence which  the  Association  was  exercising  on  behalf 
of  tramway  undertakings  throughout  the  country.  He 
trusted  that  its  sphere  of  usefulness  would  be  still  further 
enlarged  as  time  went  on.  He  also  referred  to  the  work 
of  the  Association  in  connection  with  the  settling  of 
labour  disputes,  and  hoped  that  as  its  work  in  this  con- 
nection became  better  known  and  understood,  disputes 
of  all  kinds  would  be  less  frequent  and  easier  of  settle- 
ment. The  tramway  industry  of  this  country,  to  his 
mind,  was  destined  to  be  a  vital  link  in  the  transport 
system,  and  he  was  glad  to  learn  that  the  Association 
was  working  in  co-operation  with  the  Ministry  of  Trans- 
port in  the  interests  of  efficiency  and  the  well-being  of 
the  industry.  He  regretted  that  the  members  oj  the 
Association  had  not  with  them  the  late  Aid.  H.  Linsley, 
D.L.,  J. P.  (late  chairman  of  the  Salford  Corporation 
Tramways  Committee,  and  a  member  of  the  Executive 
Council  of  the  Association),  who  passed  away  in  August 
last.  Finally,  he  expressed  the  hope  that  the  visit  of  the 
members  to  Salford  would  be  a  happy  one,  and  that  the 
Association  would  derive  material  benefit  from  the  Con- 
ference. 

The  President,  Mr.  C  W.  Holford,  general  manager 
of  the  Salford  Corporation  Tramways,  briefly  thanked 
His  Worship  for  the  hearty  welcome  extended  to  the 
members  of  the  Association.  He  then  took  the  chair, 
and  delivered  his  Presidential  Address,  of  which  an 
abstract  follows. 

A  vote  of  thanks  having  been  accorded  to  the  Presi- 
dent, the  secretary  (Mr.  J.  Beckett)  read  the  paper  by 
Mr.  J.  M.  McElroy  (general  manager,  Manchester  City 
Tramways)  on  "  Some  Phases  of  Tramway  Development 
in  the  Past,  and  the  Outlook."  Mr.  McElroj'  was  unable 
to  attend  the  Conference  through  illness.  In  reading  the 
paper,  the  secretary,  dealing  with  the  adoption  of  the 
decimal  coinage  system,  mentioned  by  the  author,  said 
that  Mr.  McElroy  did  not  refer  to  the  proposal  considered 
by  the  Royal  Commission,  and  turned  down  by  it,  but 
rather  to  tlie  proposal  to  decimalise  the  shilling,  thus 
increasing  the  value  of  the  penny  by  20  per  cent.  That 
was  a  proposition  which  had  been  submitted  by  Mr.  H. 
Allcock,  of  Messrs.  W.  T,  (ilover  &  Co.,  Ltil.,  and  he 
had  seen  nothing  anywhere  to  withstand  the  weigiit  of 
the  arguments  in  its  favour. 

At  the  end  of  the  morning  session  a  telegram  was  sent 
to  Mr.  McElroy  expressing  appreciation  of  his  pa])er, 
and  conveying  the  heartiest  good  wishes  of  the  Confer- 
ence. 

The  meml)ers  and  visitors  were  then  invited  to 
lunclieon  at  tlie  Town  Hall,  Pendleton,  liy  the  chuirni;iii 
and  members  of  tho  Salfonl  Corpiuatioii  Tramways 
Committee. 

In  the  afternoon  the  discussion  on  Mr.  McElroy's 
paper  was  resumed.  At  its  conclusion,  a  hearty  vote 
of  thanks  to  Mr.  McElroy  was  carried  by  acclamation. 

Mr.  J.  B.  Hamilton,  C.B.E.  (general  manager,  Leeds), 
tlien  read  his  paper  on  "  The  Operation  of  Tramway 
and  "Bus  Undertakings  under  Statutory  Powers,  in 
Relation  to  the  Roads  Act,  1920." 

At  tho  conclusion  of  tho  reading  of  tho  paper,  Mr. 
Hamilton  proposed  the  following  resolution,  whicU  in- 
dicated the  form  which  tho  Executive  Council  thought 
the  remedy  for  the  difficulties  dealt  with  in  the  paper 
ought  to  take:  — 

"  Tliat  in  the  opinion  of  this  .A.'i.'iociation  tlu'  competition  of 
motor  vehicles  with  tramways  upon  inequitable  terms  relating 
to  (1)  local  taxation;  {i)  road  maintenance  chartJcs;  (3)  statu- 
tory   fares    for    ordinary   passenj^ers    and   workmen;   and    (-1) 


regularity  of  service,  will  result  iu  further  increases  in  tram- 
way co.sts  and  consequently  in  fares,  and  that,  therefore,  repre- 
M'litations  bo  made  to  tho  Ministry  of  Transport  urgmg  the 
statutory  regulation  of  such  competition  in  the  public  interest." 
Mr.  T.  B.  Goodyer  (general  manager,  Croydon)  sec- 
onded, and  a  discussion  followed,  which  is  reported 
below. 

In  tho  evening  a  conversazione  was  held  at  the  Salford 
Town  Hall,  the  members  being  received  by  tho  Mayor, 
tlie  Mayoress,  and  Miss  Hampson.  An  admirable  musi- 
cal programme  was  provided,  and  the  recitations  of 
Miss  Hampson   were  much   enjoyed. 

The  whole  of  Thursday  morning,  September  29th, 
was  devoted  to  the  discussion  on  Mr.  Hamilton's  paper, 
and  a  revised  resolution  which  he  put  forward  as  the 
result  of  further  consideration  by  the  Council.  The 
resolution  was  carried  unanimously,  and  it  was  further 
resolved  that  copies  of  it  be  sent  to  the  Prime  Minister, 
the  Minister  of  Transport,  and  every  municipal  corpora- 
tion which  owned  and  operated  tramways. 

The  Conference  then  adjourned,  and  the  members  pro- 
ceeded to  the  Town  Hall,  Manchester,  where  they  were 
entertained  at  luncheon  by  the  chairman  and  members 
of  the  Manchester  City  Tramwaj-s  Committee.  The  L,ord 
Mayor  of  Manchester  and  the  Mayor  of  Salford  were 
both  present. 

In  the  afternoon  Mr.  W.  Chamberlain  (general  man- 
ager, Oldham)  read  his  paper  on  "  Permanent  Way — 
Public  Road — Maintenance."  Owing  to  the  shortness  of 
time,  the  paper  was  not  discussed,  but  it  was  agreed  that 
those  wishing  to  discuss  it  later  should  send  their  re- 
marks in  writing  to  the  secretary,  who  would  forward 
them  to  Mr.  Chamberlain  for  his  reply.  Tlie  whole  would 
then   be  published. 

The  business  of  the  annual  general  meeting  was  then 
proceeded  with.  The  report  of  the  Executive  Council 
was  unanimously   approved. 

After  discussing  questions  relating  to  the  operation 
of  tramways  on  Christmas  Day,  the  adjustment  of  wages 
on  the  sliding  scale,  and  holidays  with  pay,  it  was  pro- 
■  posed:  "  That  in  view  of  the  fact  that  members  of  the 
Executive  Council  are  elected  by  the  representatives  of 
the  Municipal  Tramway  undertakings  and  act  for  them 
a,<  a  whole,  and  not  for  the  individual  undertakings  to 
which  they  happen  to  belong,  it  be  resolved :  That  the 
expenses  of  the  said  members  incurred  in  attending  the 
meetings  of  the  Council,  or  in  connection  with  any  other 
business  of  the  Council,  be  charged  on  the  funds  of  the 
Association."     This  was  defeated. 

The  following  officers  were  elected  for  the  ensuing 
year : — 

President:  Aid.  R.  Mayne,  J. P.  (Deputy  Lord  Mayor 
of  Newcastle-on-Tyne  and  chairman  of  Newcastle  Tram- 
ways Committee). 

Vice-President:  Coun.  J.  Timpson,  J. P.  (Mayor  of 
Portsmouth). 

Hon  Treasurer:  Mr.  \.  R.  Fearnley  (general  manager, 
Slietlield)  was  reappointed. 

Hon.  Solicitors:  Mr.  S.  F.  James  (town  clerk,  Ilkes- 
ton) and  Mr.  P.  M.  Heath  (ileputy  town  clerk,  Man- 
chester) were  reappointed. 

Auditor:   Mr.  J.  W.  Blakeborough  was  reappointed. 

Aid.  H.  Clark  (Mayor  of  Rochdale)  was  unanimously 
elected  a  member  of  Council,  to  fill  the  vacancy  caused 
by  the  election  of  Coun.  Timpsoli  as  Vice-president. 

Mr.  A.  L.  C.  Fell  (general  manager,  London  County 
Council),  Mr.  J.  B.  Hamilton.  (\B,E.  (general  manager. 
Leeds),  and  Mr.  R.  L.  Horsfield  (general  manager,  Car- 
diff) were  re-elected  members  of  the  Executive  Council. 

At  the  conclusion  of  the  proceedings,  votes  of  thanks 
were  passed  to  the  retiring  President  and  to  the  Execu- 
tive Council.  The  Conference  also  recorded  its  indebted- 
ness to  tho  representatives  of  the  Associafion  on  tho 
National  Council,  for  the  ability  and  patience  whieii 
they  had  lirougiit  to  bear  on  the  subjects  that  occupied 
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their  judgment  during  the  year,  and  expressed  its 
general  satisfaction  with  the  results  of  the  second  year's 
working  of  that  Council.  A  vote  of  thanks  was  also 
accorded  the  Salford  Corporation  for  the  arrangements 
made  for  the  conference. 

In  tlie  evening  the  annual  dinner  was  held.  Tlie 
jirincipal  guest  was  Mr.  Arthur  A'eal,  M.P.,  Parliamen- 
tary Secretary  to  the  Ministry  of  Transport.  Mr.  G.  H. 
Hoberts,  M.P.,  was  also  present. 

On  Friday  a  large  party  set  off  for  an  excursion  by 
road  to  Chester  in  charabancs  provided  by  the  South 
Lancashire  Tramways  (^o.  At  Chester  the  members 
were  entertained  on  the  river  by  the  Mayor,  the  Sheriff, 
and  the  chairman  of  the  Tramways  Committee. 


Presidential  Address. 

By  G.  W.  Holford  (General  Manager  of  Tramways,  Salford). 
[Abstract.) 

After  expressing  the  loss  they  all  felt  by  the  passing  of  "  one 
of  the  most  lovable  men  in  the  pubhc  Ule  of  Lancashire." 
the  late  Alderman  Linsley,  for  many  years  chairman  ol  the 
Baiford  Tramways  Committee,  and  welcoming  the  Association 
on  its  third  visit  to  Salford,  tlie  president  said  the  third  year 
since  the  armistice  found  the  industry — in  common  with  every 
other  industry — strugglmg  against  the  backwash  of  the  war. 
The  results  of  operating  tramways  in  iy20-'Jl  had  been  ad- 
versely atlected  by  the  general  depression  in  trade ;  in  spite 
of  the  fact  that  they  received  a  revenue  of  ±''27,101,301  last 
year  (which  was  an  increase  of  £4,044.35t>  over  the  precedmg 
year)  only  five  undertakings  succeeded  in  paying  their  way 
after  meeting  the  commercial  obligation  to  provide  adequately 
for  renewals.  Moreover — as  was  shown  at  the  recent  Court 
of  Inquiry — the  increased  fares  had  placed  a  system  of  pas- 
senger transport,  which  depended  for  its  prosperity  upon 
cheapness  and  the  measure  in  which  it  provided  tor  the  needs 
of  ail  sections  of  the  community,  almost  beyond  the  reach  of 
the  poorer  section  of  the  public. 

Further,  they  were  menaced  in  increasing  measure  by  other 
forms  of  road  transport,  which  enjoyed  complete  immunity 
from  the  exacting  conditions  of  many  kinds  imposed  upon 
themselves. 

The  railway  companies  now  proposed  to  come  on  the  public 
roads  in  unmeasured  weight  and  quantity,  and  that  Con- 
ference would  serve  a  great  public  purpose  if  it  aroused 
throughout  the  country  the  cry  that  municipal  tramways  were 
in  jeopardy   by  wasteful  competition. 

They  had  emerged  from  the  biggest  inquiry  into  the  financial 
conditions  of  tramways  ever  made  in  this  country  with  an 
admission  that  they  could  not  bear  any  further  financial 
burdens  and  survive. 

The  Press  of  the  country  was  constantly  insisting  upon 
the  co-operation  of  the  employes  with  the  employers  to  secure 
and  maintain  industrial  peace.  Tlie  National  Council  was, 
for  them,  the  main-  instrument  for  that  purpose,  and  that 
indu.stry  was  greatly  indebted  to  those  who  had  so  efficiently 
served  it,  at  great  personal  sacrifice,  on  that  body  during  the 
past  year.  Such  a  Council  was  fast  becoming  a  recognised 
need  in  every  industry,  in  order  to  hold  the  balance  with  an 
even  hand,  and  to  keep  in  check  the  natural  tendency  to 
utilise  the  moment  of  favourable  conditions,  to  secure  an 
unfair  advantage  for  either  one  side  or  the  other. 

It  would  be  the  duty  of  the  Conference  to  con.sider  one  of 
the  foremo.st  questions  W'hich  would  again,  no  doubt,  meet 
them  early  in  the  New  Year,  namely,  the  employ(3s'  wages, 
for  wages  constituted  the  biggest  item  in  their  ordinary  ex- 
penditure. 

'Ilie  tramway  industry  was  not  a  primary  industry  in  the 
commercial  sense.  As  it  ol)viou8ly  followed,  and  did  not 
precede,  industry  in  general,  it  could  not  be  expected  to  yield, 
an  the  recxjmpeuse  of  labour,  higher  wages  than  were  paid 
in  the  indu.stries  it  served.  There  could  not  be,  permanently, 
any  section  of  a  municipal  service  in  which  comparable  labour 
could  occupy  a  jirivileged  position.  The  total  maximum  war 
bonus  to  tramway  employ/'S  had  been  40s.  over  pre-war  rates, 
in  addition  to  a  maximum  of  38.  per  week  added  to  the  basic 
rates. 

The  proces.q  of  adjusting  the  bonus,  definitely,  to  the  changes 
in  the  actual  cost  of  living  had  begun,  and  it  was  reduced  by 
3s.  per  week  in  August.  Beginning  with  ]',i')  per  cent,  as 
the  ba.sis,  the  reduction  or  advance  followed  the  rate  of  Is. 
for  every  five  points  variation.  The  rate  of  increase— basing 
408.  upoa  13.5  per  cent. — represented,  however,  17.77d.  for 
each  five  points.  Assuming  that  the  scheme  remained  in  opera- 
tion until  tlio  pre-war  cost  of  living  was  reached,  then  13s. 
out  of  the  40s.  would  be  the  balance  of  unreduced  bonus  to  add 
to  the  basic  rate. 

There  was  common  agreement  that  post-war  wages  would 
not  be  allowed  to  fall  to  the  level  of  pre-war  wages,  but 
whether  13s.  plus  3.=,— a  total  of  16s.— could  be  added  in  the 
tramway  industry  to  £1  Ijs.  8d.  and  £1  9s.  4d.  (the  pre-war 
general  average  wages  of  motormen  and  conductors  respec- 
tively) was  a  question  that  probably  no  man  could  determine 
at  present. 


The  question  now  before  the  National  Council  was  a  general 
scheme  of  wages  standardisation,  which  was  being  investigated 
by  a  special   committee. 

riio  relation  of  tramways  to  other  forms  of  passenger  road 
transport  was  exercising  the  minds  of  the  tramway  world. 
The  cost  of  permanent-way  renewal  or  reconstruction  stressed 
the  problem.  'J'he  alternative  method  of  trolley  'buses  upon 
routes  where  traffic  was  not  heavy  was  now  being  seriously 
considered.  These  'buses  paid  an  excise  licence  upon  their 
seating  capacity,  and  the  operators  escaped  any  obligations 
for  the  cost  ot  road  maintenance  and  renewal.  'I'hey  also 
escaped  rating,  so  far  as  the  roads — the  common  permanent- 
way — were  concerned.  There  were  factors,  however,  which 
must  be  kept  in  mind.  The  maintenance  of  roads  would  still 
be  necessary.  If  the  obligation  no  longer  fell  upon  the  travel- 
ling public  in  the  shape  of  fares  charged  for  rides,  it  would 
reach  them  through  the  channels  of  rates  and  taxes  to  the 
extent  that  such  cost  was  not  covered — as  it  did  not  pretend 
to  be — by  the  excise  licence.  This  in  turn  raised  the  question 
of  the  payment  of  the  whole  of  the  cost  of  maintenance  of 
roads  by  all  the  users  of  the  roads,  and  if  that  principle  were 
once  again  laid  down,  the  excise  licence  would  have  to  be 
rai.sed  to  an  amount  sufficient  to  cover  such  cost. 

Similarly,  other  rateable  property  would  bear  the  local  rates 
now  thrown  upon  tramways.  These  charges  would  not  cease 
to  exi.st  upon  somebody.  Clearly  they  would  be  merely  trans- 
ferred— not  abolished. 

Lord  Montagu  had  recently  made  an  attack  on  tramways 
in  T)ie  Times;  he  apparently  did  not  realise  that  municipal 
tramway  undertakings  were  essentially  public  utility  services; 
that  they  were  there  to  meet  the  requirements  of  vast  popula- 
tions of  w'orking  people  who  had  to  be  carried  to  and  from 
their  places  of  employment,  and  that  without  such  transport 
facilities  these  people  would  sutler  great  hardship.  Nor  did 
he  seem  to  realise  that  they  had  been  the  means  of  encouraging 
a  large  percentage  of  the  population  to  leave  the  congested 
portions  of  towns  and  cities,  in  order  to  reside  in  the  suburbs, 
where  the  environment  was  of  a  much  more  healthy  and 
pleasant  character.  Tramw-ays  were,  in  fact,  necessary  for 
our  modern    industrial  conditions. 

During  the  la.st  parliamentary  .session  no  fewer  than  3G 
Local  Acts  were  obtained  relating  to  tramways — a  number 
probably  without  precedent  in  the  history  of  the  industry. 

The  Association  included  within  its  membership  practically 
the  whole  of  the  municipally  owned  and  operated  tramway 
undertakings.  There  were  102  such  undertakings  in  the 
country,  repre.?enting  a  capital  of  ±57,993,89(5.  During  the 
past  year  they  carried  over  3,6.32  million  passengers,  and  the 
track  operated  upon  measured  1,70.5  miles. 


The  Operation  of  Tramways  and  'Bus  Undertakings  under 
Statutory  Powers  as  Aflected  by  the  Koads  Act,  m'.;o. 

Bv  J.  B.  Hamilton  (General  Manager,  Leeds  City  'Tramways). 
{Abstract.} 
Each  tramway  must  maintaiu  the  part  of  the  roadway  on 
which  it  is  placed  and  for  la  in.  outside,  and  although  the 
surface  is  subject  to  the  wear  of  all  vehicles  no  financial 
assistance  is  granted  by  the  Roads  Board  Section  of  the 
Ministry  of  IVansport.  It  also  pays  rates  on  all  its  street 
works  in  addition  to  depots,  offices,  and  power  stations,  and 
I  have  made  a  careful  examination  and  estimate  of  the  annual 
amount  which  a  tramway  provides  in  the  relief  of  public 
burdi'Ds.  with  tho  following  result,  so  far  as  Leeds  is  con- 
cerned :  — 

1.  Plating  assessment  on  lines  only  ±40,211  at  16s.  in 

tho  ±  =  ±3'2,1G9 
Average  amount  paid  per  car  per  annum ±T24 

2.  .Annual    cost    of     paving    ri'iiairs    and     icncuals, 

±43.70H 
.•\iinual  charge  per  car 168 

Total      ±'29'2 

In  many  towns  the  fact  is  frequently  overkxiked  that  the 
tramway  undertaking  is  usually  the  largest  ratepayer,  besides 
maintaining  road  surfaces  and  often  paying  a  coii.siderable 
proportion  of  widenings  and  improvements.  These  figure's, 
which  are  comparable  with  the  .±'70  or  ±'H0  paid  annually  by 
a  motor  'bus,  show  that  apart  from  its  other  burden  a  tramcar 
contributes  four  times  as  much  to  the  public  purse  as  auy 
other  form  of  traction. 

Previous  to  the  war  there  was  considerable  development  of 
sclf-propcllod  internal  combustion  vehicles  utilising  petrol  or 
benzol  as  the  propelling  force.  Powers  were  granted  to  public 
luithorities  in  many  cases  to  utilise  these  vehicles  for  traffic  in 
less  populated  districts,  but  in  all  cases  during  the  last  eight 
or  nine  years  a  charge  for  road  adaptation  and  for  maintenance 
of  the  highways  thereafter  was  imposed. 

Until  1916  the  curious  anomaly  was  continued  under  which 
privately-owned  vehicles  of  identically  the  same  type  and  road- 
wearing  elTect  as  municipally  owned  ones,  could  be  run  without 
any  corresponding  road  charges  being  made  whatever.  In 
that  year,  however,  powers  were  granted  to  road  authorities 
under  the  Local  Government  Board  Kinergcncy  Road  Ijegisla- 
tion  Act  to  enforce  a  road  maintenance  charge  as  a  condition 
of  operation. 
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This  Act  contiuued  in  force  until  the  official  termination  of 
the  war  on  August  31st  last,  and  gave  consideraljle  protection 
to  municipal  operators  of  tramways,  as  ih  many  cases  they 
are  the  road  authorities  in  their  area  and  could  retuse  sanction 
to  ply  for  hire  over  their  highways.  With  the  death  of  the 
Act  and  the  birth  of  the  Roads  Act,  I'J'iO.  a  new  set  of  con- 
ditions and  a  great  danger  to  the  successful  continuance  of 
tramway  operation  have  arisen.  An  eminent  parliamentary 
agent  says  :  — 

"  By  Section  7  (4)  of  the  Roads  Act  the  Minister  of  Trans- 
port is  empowered  on  the  application  of  a  road  authority,  after 
holding  a  public  inquiry,  to  prohibit  or  restrict  the  di-iving  of 
vehicles  of  any  specified  class  on  any  specified  highway  within 
the  area  of  the  council  in  any  case  in  which  it  appears  to  him 
as  the  result  of  the  inquiry  to  be  proved  '  that  a  vehicle  of 
that  class  cannot  be  used  on  that  highway  without  endangering 
the  safety  of  the  vehicles  or  the  persons  therein  or  of  other 
traffic  using  the  highway  or  that  the  highway  is  unsuitable 
for  use  by  a  vehicle  of  that  class.' 

"  This  clearly  limits  the  powers  of  refusal  to  the  three  points 
referred  to  therein. 

"  The  war  having  officially  terminated  on  August  31st,  19-21, 
the  position  now  is  that  Section  37  of  the  Town  PoUce  Clauses 
Act,  1847  (which  has  never  cea.sed  to  be  in  force)  will  continue 
in  operation  sul)ject  to  the  provisions  as  to  appeal  contained 
in  Section  14  of  the  Roads  .\ct,  1920. 

"  The  effect  of  this  will  be  that  whenever  application  is 
made  for  a  licence  for  an  omnibus  to  ply  for  hire  the  applica- 
tion will  have  to  be  considered  judicially,  and  that  unless 
there  are  valid  reasons  for  refusing  it  the  application  must  be 
granted  without  payment  of  any  fee,  there  being  a  rigbt  of 
appeal  to  the  Minister  of  Transport  against  an  unreasonable 
or  improper  refu.sal  or  against  unreasonable  conditions  attached 
to  the  grant  of  the  licence.  ...  It  is  practically  certain  that  a 
licensing  authority  would  not  be  considered  to  be  justified  in 
refusing  a  licence  merely  on  the  ground  that  the  running  of 
the  proposed  vehicles  would  set  up  competition  with  a  service 
of  tramways  or  omnibuses  of  the  authority.  .  .  . 

"  Section  7  (4)  of  the  Roads  .\ct,  1920,  provides  machinery 
by  which  a  County  Council  or  the  Council  of  a  county  borough 
may  secure  the  prevention  of  the  use  by  vehicles  of  a  specified 
class  of  specified  highways,  but  the  grounds  on  w'hich  such 
action  can  be  taken  are  expressly  limited,  and  do  not,  in  our 
opinion,  permit  of  the  taking  into  consideration  of  the  question 
of  competition  with  a  transport  authority  of  the  Council." 

The  effect  of  all  this  seems  to  be  that  an  owner  of  a  vehicle 
who  has  paid  the  Inland  Revenue  tax  required  for  carrying 
passengers  cannot  be  refused  on  application  for  right  to  ply 
for  hire  in  an  area,  except  upon  the  three  grounds  I  haVle 
referred  to. 

Neither  of  these  provides  any  remedy  to  a  local  authority 
or  a  private  company  operating  under  statutory  powers  tram- 
ways, light  railways,  railless  or  motor-'bus  services  on  any 
road  on  the  ground  that  the  service  is  unnecessary  and  wasteful 
in  the  public  interest  and  injurious  to  the  statutory  under- 
takers. 

It  is  surely  a  gro.ss  misuse  of  public  duties  which  permits 
of  competition  being  set  up  in  passenger  services  by  any  casual 
person  who  may  lie  the  owner  of  a  mechanically-propelled 
vehicle.  No  examination  as  to  its  suitability  for  this  class  of 
work  may  have  taken  place,  and  yet  he  may  run  it  at  any 
time  without  obligation  with  regard  to  fares  or  services. 

In  Sub-clause  (3)  Clause  14  of  the  Roads  Act,  1920,  it  is 
provided  that  "  Where,  upon  application  for  a  licence  to  ply 
for  hire  with  an  omnibus,  the  licensing  authority  citlior 
refuses  to  grant  a  licence  or  grants  a  licence  subject  to  con- 
ditions, in  either  case  the  applicant  shall  have  a  right  of 
appeal  to  the  Minister  of  Transport  from  the  decision  of  the 
licensing  authority  and  the  Minister  shall  have  power  to  make 
such  order  thereon  as  he  thinks  fit,  and  such  order  shall  be 
binding  upon  the  licensing  authority. 

"  An  order  made  by  the  Minister  under  this  .sub-section 
shall  be  final,  and  not  subject  to  appeal  to  any  court,  and 
shall,  on  the  application  of  the  Minister,  be  enforceable  by  writ 
of  mandamus." 

On  the  one  hand  there  is  an  application  to  rarliament,  a 
long  and  careful  oxamination  of  the  necessity  for  the  service, 
a  thorough  examination  of  the  ph\sical  condition  of  tlie  road- 
way, the  examination  of  the  details  of  construction  of  [ler- 
manent  way  and  rolling  stoi-k.  the  establishment  of  a  concern 
which  undoubtedly  costs  large  sums  of  money,  the  buililiiig-up 
of  a  permanent  .oi^rvicp  of  a  more  or  less  remunerative  char- 
acter, the  obtaining  of  the  confidence  of  the  public  that  sudi 
a  .service  will  be  continued,  the  obligation  to  provide  special 
services  to  labouring  cla.s.'^es  at  low  fares,  and  the  imposition 
of  a  maximum  fare  for  other  passengers  and  goods  and  parcels, 
and  .so  on:  and  on  the  other  hand,  an  application  from  a  prac- 
tically unknown  por.son  or  company  in  the  sense  that  they 
have  not  had  to  provide  any  public  bona  )iths,  the  alisence 
entirely  of  any  obligation  with  regard  to  fares  to  be  charged 
or  to  continuation  of  services,  and  the  initiation  of  conip<>titive 
services,  which  wliilst  thev  may  be  quite  unreniunerative  to 
the  new-comer,  may  so  impinge  upon  the  revenues  of  the 
established  undertaking  that  they  are  unable  to  carry  on 
with  a  low   rate  of  fares. 

In  recent  promotions  where  local  authorities  have  a.sked 
for  powers  to  run  omnibuses  over  routes  beyond  their  boun- 
darie.=!,  if  there  has  at  any  previous  date  been  a  service,  how- 
ever slight,  by  private  enterprise,  petitions  have  been  lodged 


and  the  case  fought  before  the  Parliamentary  Committee.  The 
first  comer  has  claimed  a  right  to  the  monopoly  of  rnotor-bus 
services,  and  in  quite  a  number  of  instances  has  succeedi^d  iu 
inducing  committees  not  to  grant  natural  extension  of  omnibus 
services  by  tramway  operators  from  suitable  traffic  points. 

In  statutory  undertakings  the  obligations  as  to  fares  and 
services  imposed  by  Parliament  entirely  eliminate  the  possi- 
bility of  a  monopoly  of  street  passenger  transport  in  any  lorm 
becoming  injurious  to  the  travelling  public. 

Consider  the  effects  of  superimposing  additional  services  and 
competition  upon  any  rani  which,  having  regard  to  the  fluc- 
tuations of  tralfic,  may  be  considered  as  already  adequately 
served.  It  means  that  in  cases  where  capital  expenditure  has 
had  to  be  met  a  modified  service  must  be  ultimately  come  to. 

If,  as  would  be  probable,  the  competitors  would  limit  their 
efforts  to  the  period  of  maximum  demand,  then  it  inevital)ly 
follows  that  the  ordinary  services  would  be  curtailed  and  the 
interest  and  redemption  fund  upon  the  original  outlay  would 
increase  per  mile  as  the  mileage  decreased. 

To  meet  this  service  of  debt  the  public  would  require  to  be 
charged  higher  fares,  and  this  action  and  reaction  might  go 
on  until  it  was  impossible  for  a  statutory  undertaking  to  con- 
tinue to  operate  on  a  self-supporting  basis. 

Suppose,  then,  it  were  withdrawn,  what  now  remains? 

The  service  formed  in  consequence  of  the  Roads  Act,  1920, 
without  any  Ifabilities  beyond  the  payment  of  a  licence  duty 
and  Inland  Revenue  tax  for  road  maintenance,  without  any 
obligation  with  regard  to  fares  or  services  either  special  or 
ordinary,  and  with  no  rating  assessment  beyond  that  imposed 
upon  depots  and  offices. 

I  say  that  Parliament  has  undoubtedly,  in  considering  the 
claims  for  the  establishment  of  services  and  in  granting  these, 
intended  that  monopolies  of  transport  on  the  highways  under 
consideration  should  be  formed.  .A  parallel  for  this  view  can 
l>e  found  in  other  public  utilities,  such  as  electricity,  water, 
and  gas  undertakings.  In  all  cf  these,  monopolies  have  been 
set  up  by  the  clear  and  expressed  wish  of  Parliament,  and 
no  overlapping  or  competition  is  permitted  w'ith  them  in  the 
slightest  degree. 

It  seems  evident,  therefore,  that  action  must  be  taken  by 
Parliament  to  prevent  the  menace  of  uneconomical  competi- 
tion and  great  waste  of  public  expenditure  which  is  possible 
to  occur  now  under  the  powers  set  up  by  the  Roads  Act.  1920. 

In  quite  a  number  of  towns  in  the  country  already  services 
have  been  set  up  over  tramway  routes,  and  also,  in  many 
cases,  over  railless  and  omnibus  routes  which  have  long  been 
established  and  are  working  in  virtue  of  statutory  powers. 

The  present  peril  is  not  directed  against  tramways  per  se, 
but  against  municipalities  and  private  companies  which  operate 
under  statutory  powers  tramways  or  'bus  services  on  routes 
which   they   have  established   very   often   at  great  cost. 

It  is,  therefore,  of  the  utmost  moment  that  the  members 
of  this  As.sociation.  who  arc  responsible  for  the  carrying-on 
of  these  great  undertakings,  upon  the  maintenance  of  which 
much  of  the  comfort  and  prosperity  of  the  country  dejiends, 
should  make  their  undoubted  power  iu  Parliament  felt  so  as 
more  clearly  to  define  their  rights  and  privileges  obtained 
after  full  examination  by  Committees  of  both  Houses  of  Par- 
liament and  by  Parliament   itself. 

Discussion-. 

.\ld.  C.  HuniAM  (Blackburn),  in  supporting  the  resolution, 
which  was  put  forward  by  Mr.  Hamilton  (see  p.  4S1),  dealt 
at  some  length  with  the  position  of  the  inunicipally-owned 
tramway  undertaking  at  the  present  time.  Tlie  present  chaotic 
competition  was  a  very  great  danger  indeed,  to  small  under- 
takings esjiecially.  They  just  existed  by  being  able  to  take 
advantage  of  the  rush  hours,  so  to  sjK'ak.  Throughout  certain 
hours  of  certain  ilays  of  the  week  the  tramways  were  running 
at  a  loss.  During  some  of  the  hours  in  which  they  miglit  Iv 
able  to  make  the  tramways  pay  their  way  to  make  up  for  the 
loss,  the  duty  of  giving  special  facilities  for  workmen  was 
inipo.^Hl  upon  them,  and  they  could  not  distinguish  between 
workmen  and  other  classes  of  passengers.  Wlien,  however, 
as  in  the  case  of  a  footliall  or  cricket  match,  there  were  plenty 
of  people  prepared  to  fill  the  cars,  along  came  somebody  else 
with  charabancs  and  picked  up  the  passengers.  These  omni- 
buses varied  their  charges  in  accordance  with  circumstances. 
.'Another  point  to  consider  was  that  the.se  'buses  were  running 
on  roads  not  made  for  the  purpos<>.  iu  many  instances,  and 
in  consequence,  considerable  damage  was  done  to  w-ater  and 
gas  mains.  Tlie  resolution  should  be  emphatically  supported. 
not  only  in  the  interests  of  tramway  undertakings  of  the 
<ountry.  but  in  the  interests  of  public  safety  and  convenience. 
Surely  it  was  not  a  great  thing  to  ask  that  anyone  plying  for 
hire  should  be  subject  to  the  same  limitations  as  the  tramway 
undertakings,  or  that  the  latter  should  l>e  given  the  same 
opportunities  for  making  their  undertakings  pay  as  were  given 
to  anyone  who  i-ould  afford  to  buy  a  charabanc  and  pay  about 
£70  for  a  licence  to  run  it. 

Conn.  R.  L.  Bkhuv  (.-Vberdare)  said  that  some  time  ago  ap- 
plication had  been  made  to  his  Council  by  {People  living  some 
distance  outsidi>  the  aiea  for  power  to  travel  over  the  roads 
of  the  district.  Tliis  the  Council  refused,  but  when  the  ap- 
plicants appealed  to  the  Ministrv  of  Ti-ansport,  the  Ministry 
advi.sed  the  Council  to  draft  the  licence  subject  to  the  licensees' 
not  ta.king  up  pas.^engers  on  the  roads  served  by  tbe  Council's 
tramways.  Tliat  was  a  conces.sion  towards  the  object  of  the 
resolution,  and  showed  what  might  he  done. 
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Mr.  E.  S.  R.fv.NKK  (general  mauager,  Hull)  said  that  Parba- 
ment  had  grauti;J  ouonnous  sums  of  public  money,  aud  it  was 
only  reasouabli'  to  expect  that  rarliamout  should  give  the 
people  to  wlmiii  these  sums  were  granted  let;itimate  protection 
after  they  were  expended.  Municipal  authorities  haJ  to  prove 
to  Parliiuijont  the  necessity  of  a  service  before  they  were 
granted  I'owers,  but  in  no  case  was  a  man  who  proposed  to  run 
omnibuses  asked  whether  an  adequate  service  aheady  existed 
along  the  particular  route  tor  which  he  was  applying  for 
power.  This  unfair  competition  was  going  to  force  them 
either  to  run  a  reasonably  cheap  service  and  throw  the  loss 
un  the  lates,  or  else  to  run  such  an  expensive  service  that  it 
would  be  of  no  use  to  the  workmen.  Furthermore,  the  people 
who  had  the  powers  to  compete  with  them  could  not  substitute 
the  service  whicli  the  tramways  would  have  to  withhold. 

Mr.  II.  P.  Stokes  (general  manager,  Plyiuouth)  askeil 
whether  it  was  proposed  to  work  in  imison  with  the  IVamways 
and  Light  Railways  .'Vssociation,  because  the  present  peril 
affected  both   municipalities  aud   .statutory  companies. 

Aid.  \V.  C.  Fe.nto.n  (ShetKeld)  reten-ed  to  the  clause  in  the 
Roads  Act  which  gave  power  of  appeal  by  people  who  had 
been  refused  licences,  or  obtained  them  with  certain  con- 
ditions, to  the  Ministry  of  Tiantport,  which  he  thought  was 
a  most  unjust  arrangement.  If  justice  was  to  be  done  to 
municipal  tramways,  that  was  one  of  the  clauses  which  should 
be  repealed,  because  the  local  authorities  knew  best  whether 
comiJetition  should  be  instituted  in  the  district  or  not. 

Un  Thursday,  September  '29th,  the  Conference  resumed  the 
discussion  on  Mr.  Hamilton's  paper. 

Mr.  H.wiiLTON,  dealing  with  the  resolution  which  had  been 
put  to  the  meeting,  said  that  the  Executive  Council  felt  that 
it  was  a  little  too  narrow.  It  based  their  ease  upon  unfair 
competition  alone.  He  had  written  his  paper  under  the 
guidance  of  their  legal  adviser,  whose  view  was  that  the  Roads 
Act.  in  its  operation,  if  carried  out  literally,  was  contrary 
to  the  intention  of  Parliament.  He  himself  thought  they 
should  bring  forward  a  resolution  embracing  that,  and  there- 
fore he  would  propose  a  resolution  which  would  place  their 
position  on  broader  lines  than  the  one  submitted  on  the  pre- 
vious day.  It  was  not  a  question  for  the  municipal  tramways 
only,  but  for  the  whole  of  the  travelling  pubhc.  Therefore, 
they  would  hke  to  take  up  the  position,  first,  that  the  opera- 
tion of  the  Act  was  contrary  to  the  spirit  of  Parliament,  and 
secondly,  that  it  would  be  wasteful  and  most  unfair  to  the 
public  forms  of  transport  they  had  to  carry  on.  They  had 
been  in  the  Press  that  morning  a  statement,  which  he  hoped 
those  wishing  to  si^eak  would  absolutely  nail  to  the  table,  as 
being  impro])er  and  absolutely  incorrect,  to  the  effect  that 
tramways  had  passed  aw'ay.  He  would  say  that  the  tramway 
for  urban  services,  and  for  density  of  population,  was  un- 
equalled, and  would  be  unequalled  for  many  years  to  come. 
The  resolution  was  as  follows:  "That  in  the  opinion  ol  this 
Association,  representing  the  whole  of  the  municipal  tramways 
of  Great  Britain,  the  Roads  Act  of  1920  encourages  wasteful 
and  overlapping  competition  with  statutory  undertakmgs, 
which  will  inevitably  result  in  increased  travelling  charges 
to  the  public,  and  is  contrary  to  the  intentions  of  Parliament, 
and  that,  therefore,  representation  be  made  at  once  to  the 
Minister  of  Transport  urging  the  statutory  regulation  of  such 
competition  in  the  public  interest." 

Mr.  A.  L.  C.  Fell  (general  manager,  Ixindon  County  Council 
Tramway. s)  seconded  the  resolution. 

Coun.  E.  Lee  (St.  Annes  on-Sea)  supported  the  resolution. 
Ilis  Council  liad  spent  a  large  sum  of  money  on  taking  over 
the  undertaking  of  a  private  company  to  run  its  cars  from 
Black|«x>l  to  Lytham,  and  now  no  fewer  than  50U  charabanc 
journeys  a  week  were  being  made  between  these  two  places, 
Mio-itly  in  competition  with  the  tramways.  Free  competition 
was  good  for  everybody,  but  it  must  be  fair  competition. 
These  charabancs  were  not  run  at  regular  intervals,  and  some- 
times the  charges  were  varied.  His  Council  had  had  a  similar 
application  made  to  it  as  liad  the  .Aberdare  Council,  some 
three  months  ago.  It  ajJiiioached  the  Ministry  of  Trans- 
port, who  sent  down  an  insjx'ct<ir  to  make  inquiries.  Despite 
the  fact  that  the  Council  had  pointed  out  that  the  tramways 
covered  the  requirements  of  the  public,  and  that  the  Council 
had  powers  in  the  Bill  to  run  motor  omnibuses  at  any  time 
it  was  considered  the  public  convenience  demanded  it,  the 
in.spector  went  away  giving  theni  the  impression  that  the 
Minister   would  grant  power  to  th(;  outside  company. 

Mr.  L.  C.  P.  Beu.amv  (general  manager,  St.  Helens)  referred 
to  Mr.  Hamilton's  reference  to  public  authorities  being  granted 
powers  to  run  motor  vehicles,  where  he  said  that  in  all  cases 
during  the  la.st  eight  or  nine  years  a  charge  for  road  adaptation 
and  ni.ntitenatiie  thereafter  was  imposed.  In  the  last  session 
of  Parliament  Mr.  Hamilton  had  made  a  terrific  effort  for 
all  of  them  to  get  this  question  of  adaptation  put  right. 
He  had  claimed  that  Parliament  had  never  intended  that 
motor  'buses,  company  or  nninicipal.  should  pay  anything 
more  than  the  E.\cise  licence.  The  St.  Helens  Corporation 
had  had  in.s<Tted  in  its  Bill  a  clau.se  which  provided  that  it 
must  pay  for  the  adaptation  of  the  roads  over  which  it  in- 
tended to  run  'bus.s.  Thi'  result  was  that  it  had  powers  to 
run  it.s  'bus<>s  .subject  to  the  Lancashire  County  Council  or 
the  Ministry  of  Transpdrt  felling  it  how  much  it  must  pay 
towards  the  adaptation  of  the  roads.  That  was  very  im- 
proper. If  the  Corporation  had  to  pay  a  large  sum  to  the 
Lancashire  County  Council  for  remaking  the  roads,  it  was  an 


invitation  to  the  County  Council  to  remake  the  road  and  get 
as  much  as  it  could  out  of  the  omnibus  undeilaking.  Mot 
only  that,  but  it  was  making  better  roads  for  competitors. 
The  St.  Helens  Corporation  had  sought  powers  to  run  motor- 
'buscs  over  its  own  tramways  outside  the  borough  boundary, 
if  necessary,  where  the  Tramways  Committee  was,  in  fact, 
the  highway  authority,  but  the  powers  were  not  granted. 

Mr.  C.  Clahke  (general  manager,  Birkenhead)  mentioned 
his  experience  with  motor  'bus  undertakings.  In  1914  his 
Corporation  had  obtained  Parliamentary  jjowers  to  run  motor 
omnibuses  to  a  village  about  2J  miles  beyond  the  tramway 
terminus.  That  meant  running  outside  the  borough  into  the 
county  area.  Later,  a  company  commenced  operations,  and 
ajiplied  to  the  county  for  permission  to  run  over  a  portion 
ol  the  borough  route  up  to  the  borough  boundary,  which 
was  granted.  Tlie  company  then  applied  for  permission  to 
run  over  a  further  portion  of  the  'bus  route,  to  the  tramway 
terminus,  but  the  Corporation  refused  licences.  That  was 
twelve  months  ago.  The  company  appealed  to  the  Ministry 
of  Transport,  but  before  the  Ministry's  decision  was  given, 
the  company  commenced  running  to  the  terminus.  The  Cor- 
poration told  the  Ministry  that  the  company  had  run  its 
vehicles  into  the  borough  illegally  before  the  Ministry's  de- 
cision was  given,  and  the  Corporation  refused  to  have  any 
further  dealings  with  it,  but  had  not  heard  anything  further. 

Aid.  E.  H.  Sellers  (Huddersfield)  mentioned  how  Hudders- 
field  had  dealt  with  a  similar  case  to  that  mentioned.  In 
this  case  the  competitor  was  told  that  if  he  did  not  go  away 
and  leave  the  Corporation  to  its  rights,  the  Corporation  would 
put  a  service  on  the  road  and  run  him  off  and  that  if  he  would 
not  be  run  off  the  road  by  fair  means,  the  Corporation  would 
institute  a  penny  fare.  This  frightened  the  man,  with  the 
result  that  he  had  left  this  particular  route  to  the  Corporation. 

Aid.  R.  Mayne  (Newcastle-on-Tyne)  also  dealt  with  the 
handicap  of  a  statutory  undertaking  as  compared  with  a 
private  undertaking,  especially  with  regard  to  regular  services. 
If  the  public  could  only  realise  that  they  might  be  left  to  a 
haphazard  method  of  carrying  thciii,  rather  than  to  a  well- 
regulated  method,  he  thought  public  inHuence  would  b|6 
brought  to  bear  upon  Parliament. 

Coun.  A.  DiGBY  WiLLOUGHBY  (Hull)  said  he  considered 
that  during  the  course  of  the  next  two  years  the  tramway 
imdertakings  would  recover.  Very  few  tramw-ay  undertak- 
ings W'ere  capable  of  dealing  with  large  crowds  alone,  and 
to  his  mind,  in  hia  own  city,  it  was  a  very  good  thing  that 
they  could  have  charabancs  to  move  the  passengers. 

Mr.  'W.  T.  YoDNG  (general  manager,  Dundee)  said  that  his 
Corix)ration  had  applied  last  year  tor  a  Provisional  Order  to 
enable  it  to  run  'buses  outside  the  city  area.  During  the 
time  when  the  Provisional  Order  was  deposited  and  obtained, 
a  competitive  syndicate  began  to  run  'buses  over  every  one 
of  the  routes  stipulated  in  the  Order,  with  the  result  that 
when  the  matter  was  before  the  Parliamentary  Com- 
mittee, the  syndicate  appeared  as  objectors  on  account  of  the 
fact  that  services  were  already  in  o{x!ration.  He  had  come 
to  the  opinion  that  under  the  Model  Clauses  Act  no  Corpora- 
tion in  Scotland  would  be  permitted  to  run  outside  its  borough 
boundary,  and  he  proposed  that  after  the  words  "  statutory 
regulation  "  in  the  resolution,  the  words  "  of  motor  vehicle 
traffic  by  competitive  corporations  and  companies  either 
inside  or  outside  the  city  areas  "  should  be  added. 

Mr.  W.  MuKRAV  (general  manager,  Walthamstow)  men- 
tioned a  case  in  which  a  municipal  tramway  undertaking  was 
competing  with  an  omnibus  Tindertaking,  aud  in  which  the 
municipal  undertaking  had  felt  compelled  to  raise  its  fares, 
and  establish  a  minimum.  The  'buses  eksewhere  had  also 
been  in  the  same  position,  aud  had  found  it  necessary  to 
establish  a  IJd.  minimum  fare.  In  this  particular  locality 
where  it  was  competing  with  the  tramways,  however,  the 
company  did  not  raise  its  fares,  and  when  it  was  approached 
in  this  connection  it  stated  that  it  could  not  see  its  way  to 
raising  the  minimum  fare.  Referring  to  the  great  amount  of 
influence  which  these  omnibus  combines  possessed,  Mr. 
Murray  said  he  knew  of  one  authority  which  went  to  the 
Ministry  of  Transixjit  for  powers  to  run  railless  trolley  'buses 
to  a  new  housing  scheme,  but  was  told  that  there  was  no 
need,  the  advice  of  the  Ministry  being  that  It  should  apply 
to  the  'bus  company  and  ask  the  latter  to  run  a  service. 
He  suggested  that  after  the  words  "  will  inevitably  result  in 
increased  travelling  charges  to  the  public,"  the  words  "prove 
ruinous  to  the  tramway  industry  and  finally  result  in  impos- 
ing intolerable  financial  burdens  on  tramway-owning  municipal 
authorities  "  should  be  added. 

Coun.  W.  J.  Squires,  J. P.,  Ij.C.C,  supporting  the  resolu- 
tion, contended  that  no  form  of  transit  or  transport  which 
was  going  to  compete  with  municipal  tramways  should  be 
jiermitted  to  operate  until  it  conformed  to  the  regulations  and 
conditions  which  were  placed  upon  nninicipal  undertakings. 
It  seemed  to  him  that  the  only  remedy  was  the  one  which 
the  resolution  would  embrace,  and  that  was,  to  go  to  Parlia- 
ment.    He  was  not  a  pessimist  as  n'gariled  the  future. 

Mr.  .7.  S.  1).  MorrET  (general  manager,  Belfast)  said  that 
given  fair  competition,  he  was  sure  that  no  motor  vehicle 
could  hold  its  own  under  the  same  conditions.  There  was  no 
comparison  between  the  London  area  and  the  provinces.  In 
London  there  was  four  or  five  square  miles  with  a  teeming 
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population  nntapped  by  anything  but  motor  'buses  and  under- 
ground railways.  He  agreed  that  some  action  should  be  taken 
to  stop  the  unfair  competition  which  was  going  on,  but  he 
\Nould  not  like  it  to  go  out  that  they  were  afraid  of  reasonable 
and  fair  competition. 

Coun.  VV.  T.  Newling  (East  Ham)  also  referred  to  the  suffer- 
ings of  the  metropolitan  bofougha  from  unfair  competition. 
In  East  riam  there  were  a  dozen  different  services  running 
through  the  borough,  taking  a  huge  amount  of  revenue  away 
from  the  tramway  system  evi'ry  day.  A  poor  undertnking 
struggling  to  pay  its  way  would  have  to  inflict  a  heavy  ik4icit 
year  after  year  on  the  ratepayer.'!,  because  something  to  the 
tunc  of  ±'130,0)0  per  annum  was  being  taken  out  of  tho 
borough  by  unfair  competition. 

Coun.  J.  Crabtree  (Keighley)  said  that  recently  one  of  the 
principal  companies  in  the  town  had  asked  for  i)ermission 
to  run  charabancs  on  one  of  _the  tram%vay  routes,  but  permis- 
sion had  been  refused.  Tlic  cximpafiy  then  wrote  a  letter  to 
the  effect  that  the  Council  could  not  refuse  permission,  and 
tliat  it  had  only  asked  out  of  courtesy.  It  would,  therefore, 
put  its  vehicles  on  the  road  and  compete  with  the  tramw'ays. 

Mr.  A.  L.  C.  Fell  (general  manager,  London  County  Council 
Tramways)  said  that  in  London  they  had  been  ploughing  a, 
lonely  furrow-.  When  it  was  considered  that  on  the  tramway 
routes  in  Ijondon  they  had  had  to  pay  ±'8'20,0UO  for  widening 
street.^,  over  whicn  the  omnibuses  ran,  and  in  addition. 
i'MO.flOO  a  year  in  permanent-way  rates,  while  the  'buses  were 
paying  nothing,  it  was  simply  a  scandi^lous  position.    He  also 


referred  to  the  London  County  Council's  attempt  last  year  to 
get  powers  to  extend  the  traffic  from  dead-end  tramway  ter- 
minals by  using  motor  'buses;  it  was  told  that  as  then; 
was  a  private  company  operating,  that  company  should  be 
asked  to  supply  the  needs  before  the  London  County  Council 
w'as  given  the  powers.  In  conclusion,  he  referred  to  a  para- 
graph in  tho  report  of  the  S<.:lect;  Committee  on  Transport  ia 
the  Metropolitan  Area,_  in  which  the  committeo  stated  th.it 
there  should  be  equal  financial  treatment  of  all  surfaca  loco- 
motion. 

Aid.  D.  J.  Davies.  J. p.  (Mayor  of  West  Ham)  said  the  only 
solution  of  the  whole  matter  was  that  local  authorities  should 
have  the  last  word  in  respect  of  allowing  other  ix;ople  to 
run  through  their  routes. 

Mr.  Hamilton  suggested  that  the  resolution  aa  originally 
put  that  morning  should  be  .sufficient  to  enable  tho  Executive 
Council  to  carry  it  into  effect. 

Mr.  L.  E.  Harvey  (general  manager,  Ilford)  suggested  that 
the  Light  Railways  .Association  should  be  approached,  with  a 
view  to  obtaining  the  support  of  that  body. 

The  President  said  the  matter  had  been  considered  by  the 
Executive  Council,  and  it  was  thought  proper  that  the  resolu- 
tion should  be  confined  to  municipally-owned  tramways. 

Mr.  Murray's  amendment  was  put  to  the  meeting,  and 
defeated  by  a  substantial  majority,  and  the  resolution  as 
already  given  was  carried  unanimously.  It  was  further  re- 
solved "  That  copies  of  the  resolution  be  forwarded  to  the 
Prime  Minister,  the  Minister  of  Transport,  and  to  every 
municipal  corporation  that  owns  and  operates  tramways." 


NEW    BOILER-HOUSE    PLANT    AT   WIMBLEDON    ELECTRICITY    WORKS. 


In  common  with  other  electricity  stations,  the  Wimbledon 
undertaking  has  experienced  a  steady  development  ot  the 
demand  for  electricity  supply.  In  the  early  years  of  its  exist- 
ence the  district  served  was  chiefly  residential,  and  it  is  still 
largely  so,  but  the  demand  for  electricity  for  industrial  pur- 
poses has  been  steadily  increasing,  and  the  industrial  factor 
may  soon  become  of  very  great  importance.  In  1910  the  total 
number  of  units  generated  was  3,0.52,933,  as  against  4,988,230 
for  1920,  an  increase  of  1,93.3,297  units.  Analysing  these 
figures  further,  we  find  that  in  1910,  of  the  total  units  sold, 
those  for  lighting  purposes  amounted  to  1,708,659,  whilst  in 
1921)  the  figures  were  1,939,175,  an  increase  of  only  230,518. 
On  the  other  hand,  the  power  units,  which  in  1910  were  only 
503.274.  amounted  in  1920  to  1,676,687,  an  increase  of  1,173,413. 
This  figure  was  only  once  or  twice  ex- 
ceeded during  the  most  strenuous  days 
of  the  war,  and  represents  a  continuous 
increase  in  the  demand  for  power  for  in- 
dustrial purposes. 

Wimbledon,  although  an  old  station, 
and  not  too  conveniently  planned,  po.s- 
.sessed  at  least  the  advantage  of  being 
able  to  place  its  iiow^  boilers  in  such  a 
position  as  regarded  the  generating  plant 
as  to  st!cure  a  much  higher  overall  ther- 
mal efficiency  than  could  have  been  (ili- 
tained  by  extending  the  already  existing 
boiler  house 

This  new  boiler-hoH.se  plant  consists  (if 
two  "  Spearing  "  water-tuIie  boilers  (fig. 
1).  each  having  an  evapnniting  rapacit\' 
of  2o,(KK>  Ih.  of  steam  per  hour  at  2.50  lb, 
per  s(j.  in.  pressure,  with  a  superheat  of 
2.50  (leg.  F.  The.se  boilers  are  fitted  with 
"  Beiinis  "  chain  grate  stokers  (fig.  2) 
and  "Ferguson"  superheaters.  The  ga.'^es 
pass  out  at  the  back  of  each  boiler  along 
a  Hiio  under  each  boiler,  and  the.se  two 
flues  converge  into  a  .short  main  flue 
which  is  connected  to  a  steel  chimii(\v 
about  70  ft.  high.  .\  "  Sirocco  "  motor- 
driven  induced-draught  fan  is  installed 
at  the  base  of  the  chimney,  with  the 
usual  damper  arrangements.  .\n  ash 
tunnel  is  built  beneath  the  boilers  ami 
flues.  The  valves  and  fittings  were 
manufactured  by  Messrs.  Shaw.  Sdu  and 
Creenhalgh. 

Tlie  batt(M-y  of  boilers,  with  its  Hues, 
chimney.  &c.,  is  one  complete  sclf-cmi- 
tained  steam-raising  unit,  the  intentiim 
being  that  any  further  extension  should 
be  by  .-iimilar  units. 

The  "  Spearing  "  boilers  hnve  been  constructed  to  the 
specification  of  Mr.  H.  Tomlinson-Lee.  the  borough  electrical 
engineer,  by  the  Spearing  Boiler  Co..  Ltd..  the  principal  con- 
tractors. The  spet'ificafion  prescribed  a-  factor  of  safety  of 
5.5.  There  is  thus  a  considerable  margin  for  wear  and  tear 
above  what  is  requisite  for  .safety  at  working  pressure. 

It  will  be  seen  from  the  illustrations  that  there  are  three 
drums,  namely,  the  main  steam  and  water  drum,  4  ft.  in 
diameter;  the  top  circulating  drum,  3  ft.  in  diameter;  and 
the  bottom  reservoir  mud  drum,  2  ft.  6  in.  in  diameter.     Each 


of   these  drums   has  a    distinctive  function   beyond   that    of 
thermal  storage. 

Next  to  the  main  steam  and  water  drum  the  reservoir  mud 
drum  is  tha  most  vital  link  in  the  design  of  the  boiler,  com- 
bined with  the  down-comer  pipes  which  connect  the  main 
steam  and  water  drum  with  tho  reservoir  mud  drum.  The 
down-comer  pipes  in  this  case  are  8  in.  in  internal  diameter. 
The  feed  water  is  delivered  into  the  usual  type  of  trough  in 
the  main  steam  and  water  drum,  and  by  gravity  travels  down 
the  down-comer  pipes  into  and  through  the  mud  drum.  The 
result  is  that  all  the  water  ip  the  boiler  mu.st  circulate  and 
recirculate  during  working  ot)eration  through  the  mud  drum, 
which  thus  becomes  a  real  mud  collector.  In  this  respect  the 
"  Spearing  "    boiler    radically    differs    frcnii    all   other    header 


L— Speaking  Boii.i:rs  and  Hlnnis  Stokers  in  course  oi    Eiu.crios. 


t.\pcs  of  boilers,  through  the  mud  boxes  of  which  there  is 
no  circulation,  tho  water  in  them  being  stagnant  except  when 
the  blow-olf  cock  is  open.  Another  purpose  served  by  the 
reservoir  mud  drum,  which  again  di.slinguishes  the  Sixjariug 
from  the  other  header  types  of  boiler,  is  that  the  water  is  sup- 
plied to  the  steam  generating  tubes  in  the  natural  order;  the 
bottom  tubes,  which  do  the  greatest  proportion  of  the  evapora- 
tion, get  their  water  first,  and  the  upper  tubes  later  in  the 
true  order  of  their  demand, 
.■^gain,   the   nipples  connecting  the  headers   to  the  bottom 


486 


THE    ELECTRICAL    REVIEW,    [voi.  89.  no.  2,28^  octobkk  7,  1921. 


reservoir  drum  and  the  front  circulation  drum  are  i]  lu.  in 
diameter,  that  is  to  say,  they  have  an  internal  area  of  about 
14  sq.  in.  Four-iuch  nipple  tubes  have  about  11  sq.  in.,  so 
that  ii  in.  nipples  have  about  'iS  per  cent,  more  area  for 
the  inlet  and  outlet  of  water  and  steam  to  and  from  the  headers. 
The  circuhnion  through  the  tubes  and  headers  is  thus  greatly 
improved. 

A  funhcr  distinctive  feature  is  that  the  headers  are  straight 
and  not  sinuous.  It  is  claimed  that  this  facilitates  circulation. 
and  that  other  advantages  such  as  more  uniform  thickness  iu 
construction  and  ease  in  cleaning  arc  obtained. 

The  front  circulation  drum  also  deserves  remark.  Its  value 
is  in  steadying  the  circulation,  increasing  the  thennal  storage, 
and  in  checking  surging  at  liigh  rates  of  duty.  There  is  also 
the  advantage  that  it  enables  the  upper  row  of  tubes  con- 
necting the  front  circular  drum  to  the  steam  drum  to  he 
made  steam  carriers.  Tliesc  steam  tubes  also  act  as  steam 
drivers. 

The  number  of  tubes  in  each  boiler  is  ;!08,  contained  iu  'J^l 
sections.  The  diameter  of  the  tubes  is  4  in.  and  the  length 
18  ft. 

The  superheater  is  of  the  \\ ell-known  Ferguson  type,  and 
consists  of  it2  complete  section.?,  comprising  three  solid-drawn 
steel  tubes  1|  in.  external  diameter,  and  1|  in.  internal 
diameter.  Each  section  of  tubes  can  be  withdrawn  or  inserted 
separately  from  the  rest.  This  facilitates  repairs  and  inspec- 
tion. .\s  the  superheater  is  fitted  in  the  side,  and  the  headcis 
and  joints  of  the  sections  are  accessible  without  entering  the 


liach  grate  is  provided  with  a  totally  enclosed  change-speed 
gear  box.  which  allows  six  variations  in  the  speed  of  the 
grate,  so  that  the  speed  of  travel  can  be  regulated  within 
wide  limits.  The  starting  and  stopping  of  the  stoker  anu  the 
vanatiuris  of  speed  are  effected  through  the  gear  box.  liie 
gear  is  operated  by  means  of  a  hanillc  arranged  to  engage  with 
the  notches  of  a  gate.  It  is  irapossihle  to  interlock  more  than 
one  gear  at  a  time,  and  the  grate  c.in  be  put  out  of  action 
through  the  gate  change  at  any  point,  without  having  to  go 
through  intermediate  gears. 

The  motion  of  the  drive  is  continuou.';.  ensuring  smoothness 
in  running,  and  provision  is  made  on  the  driving  gear  tor 
automatically  stopping  the  grate  in  the  event  of  jamming. 

The  stokers  are  driven  by  belt  from  a  continuous  Ime-shaft 
running  overhead,  the  bearings  being  carried  on  the  stoker 
jamb  columns  immediately  behind  the  chain  grates.  The 
shafting  is  driven  by  belt  from  a  10-b.h.p.  "  Brook  "  motor. 

.\n  underground  system  is  employed  for  handling  the  ashes. 
They  fall  over  the  end  of  the  chain  grate  stokers  on  to  radial 
dumping  iilates,  from  which  they  arc  dropped  when  necessary 
into  capacious  hoppers  which  are  sufficiently  commodious  tia 
hold  the  ashes  of  about  an  eight-hour  full-load  run.  From 
them  the  ashes  are  discharged  into  an  ash  truck,  which  is 
pushed  by  hand  along  a  light  track  laid  on  the  basement  floor, 
to  an  electric  hoist  placed  at  the  end  of  the  ash  tunnel.  Tlio 
truck  is  large  enough  to  hold  from  4  to  5  ewt.  of  ashes.  It 
is  raised  to  the  boiler-hou.se  level  by  the  hoist,  passes  through 
the   boiler  house,   and  outside   to  the  tipping  platform. 


"  Bennis  "  Chain  Gr.\te  Stokek.s. 


Pig.  3. — Stekl  Chimney. 


boUer  flues,  the  joints  can  be  seen  and  examined,  and  tube 
withdrawals  effected  if  necessary.  Each  set  of  three  super- 
heater tubes  is  expanded  into  a  square  1  in.  mild  steel  plate. 
The  plates  are  secured  to  the  superheater  headers  by  studs 
and  nuts  and  the  joints  are  made  by  copper  and  asbestos 
rings.  We  are  informed  that  these  joints  stand  up  to  850 
deg.  F.  in  direct-fired  superheaters. 

Each  superheater  is  designed  to  give  250  deg.  superheat  at 
full  load. 

The  borough  electrical  engineer's  specification  called  for 
mechanical  stokers  suitable  for  burning  Midland  nutty  slack 
(10,501)  B.th.u.)  with  induced  draught,  and  so  designed  that 
they  could  be  hand-fired  if  necessary.  The  mechanical  stokers 
fitted  are  "Bennis  "  chain  grates,  two  to  each  boiler,  each 
6  ft.  wide  by  13  ft.  0  in.  long,  giving  a  total  effective  grate 
area  in  each  boiler  of  approximately  105  sq.  ft. 

The  grates  (fig.  4)  are  built  up  of  the  "  Bennis  "  patent  links 
with  halved  joints  and  corrugated  air  spaces.  By  halving  the 
link  at  the  joint  with  the  succeeding  hnk  in  the  series,  an 
uninterrupted  surface  is  obtained,  which  prevents  the  admis- 
sion of  an  excess  of  air,  whilst  it  ensures  a  sufficient  supply 
for  perfect  combustion,  and  the  continuous  surface  avoids 
the  possibility  of  ashes  passing  through  the  joints  of  the  links 
when  passing  over  the  grate  drums.  'The  corrugated  air 
spaces,  evenly  divided,  prevent  thin  flaky  fuel  passing  through 
the  grates. 

Provision  is  made  in  the  design  to  hold  broken  links  in  the 
correct  position,  to  prevent  them  falling  and  causing  break- 
down. This  is  achieved  by  each  link  being  fitted  with  dowels 
which  project  from  the  side  of  the  link.  Tlie  dowel  fits  loosely 
into  a  corresponding  rece.';s  <,n  the  next  link,  so  that  in  case 
a  link  breaks  it  is  impossible  for  it  to  fall  out  of  position. 
The  grate  can  thus  continue  running  until  it  is  convenient  to 
replace  the  link. 


The  hoist  consists  of  a  substantial  steel  .structure  with  an 
electrically  operated  travelling  car,  and  balance  weights.  It 
is  provided  with  two  vertical  sliding  iron  gates  which  open 
and  close  automatically  as  the  car  travels. 

To  prevent  overwinding  at  each  end  of  the  travel,  limit 
switches  are  fitted  w-hich  break  the  circuits  of  the  "  up  "  and 
"  down  "  directions  respectively.  This  switch  is  fitted  in  the 
motor  room,  and  is  operated  by  the  car  should  the  latter  by 
any  chance  travel  past  the  direction  limits.  It  breaks  the 
main  and  car  feed  circuits,  and  can  be  replaced  in  a  moment 
without  having  to  wind  the  car  and  balance  weight. 

The  induced-draught  installation  consists  of  a  55  in.  diameter 
"  Sirocco  "  fan,  semi-upcast,  full  housing  type,  made  by 
Messrs.  Davidson  &  Co.,  Belfast.  Tlie  construction  is  specially 
designed  to  deal  with  hot  gases,  and  ample  wheel  clearance  is 
left  for  expansion  when  dcahng  with  gases  at  high  tempera- 
tures. The  fan  is  driven  by  a  three-phase  motor  of  E.  Brook's 
manufacture,  through  a  "  Hans  Eenold  "  double  driving  chain. 

'Hie  chain  is  enclosed  in  a  gear  case  which  is  provided  with 
forced  lubrication.  The  motor  is  arranged  for  a  speed  of  960 
r.p.m.,  and  the  fan  speed  is  380  r.p.m.,  requiring  for  maxi- 
mum duty  37  b.h.p.  The  intensity  of  the  draught  produced 
will  be  equal  to  that  of  a  chimney  180  ft.  high,  working  under 
purely  natural  draught  conditions. 

The  steel  chimney  is  self  supporting,  and  is  60  ft.  high  above 
the  brick  base.  It  is  7  ft.  diameter  tapered  outward  to  10  ft. 
at  the  base.  The  first  12  ft.  from  the  base  consists  of  5/16  in. 
thick  steel  plates,  and  the  remainder  consists  of  i  in.  thick 
steel  plates. 

The  feed  pump  is  one  of  Worthington-Simpson's  14  by  9  by 
24  in.  vertical  simplex  double-acting  piston  pattern  pumps, 
capable  of  delivering  up  to  10,000  gallons  of  feed  water  per 
hour  against  boilei-  pressure. 

The  pump  is  fitted  with  the  latest  type  of  steam  valve  gear. 
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%vhich  is  of  very  simple  construction,  the  working  parts  con- 
sisting of  a  niuin  slide  valve  which  contiols  the  admission 
of  steam  to  the  main  steam  cylinder,  a  steam-thrown  plunger 
which  operates  the  slide  valve,  and  a  small  auxiliary  slide 
valve,  which  controls  the  motion  of  the  steam-thrown  plunger. 
These  three  parts,  together  with  the  valve  rod  eonpections  to 
the  lever,  which  move  the  auxiliary  valve,  make  up  the  whole 
working  mechanism.     It  is  particularly  adapted  for  oiicralion 


Fig.  4.— Ghate  of  Bennis  Stokek. 

with  high-pressure  steam,  the  small  auxiliary  valve  heing  the 
only  working  part  directly  connected  to  the  valve  rod.  which 
valve,  due  to  its  small  area,  is  suliject  to  but  little  friction 
from  the  pressure  of  steam  upon  it,  and  consequently  wear  and 
strain  on  the  connections  are  minimised. 

Itie  difficulties  of  lubricating  at  such  temperatures  being 
overcome  by  the  design  of  the  parts,  the  mechanism  can,  if 
neces.sary,  run  iierfectly  without  any  cylinder  lubrication  at 
all.  The  auxiliary  cylinder  carrying  the  steam  thrown  plunger 
is  at  right  angles  to  the  length  of  the  main  cylinder,  in  order 
to  give  the  necessary  support  to  the  weights  of  plunger  and 
main  valve,  thus  preventing  any  possibility  of  the  parts  drop- 
ping and  short-.stroking  the  pump.  Prom  this  construction, 
it  follows  that  the  auxiliary  steam  valve  moves  in  line  with 
the  main  piston  rod,  while  the  main  valve  operates  at  right 
angles  to  it. 

-Acknowledgments  are  (hio  to  Mr.  H.  Tondiii.son-TA^e  for 
facilities  to  obtain  photographs,  and  to  (he  numufacturers  for 
particulars  of  the  plant. 


LEGAL. 

F.  W.  IIarvhv  ic  Co.  V.  New  Bnteri-rises,  Ltd. 
At  Marylebone  CJounty  Court,  last  week,  before  Judge  Wal- 
worth H.  Roberts,  plaintiffs,  electrical  manufacturers,  of  15, 
Edbrook  Road,  Paddingtou.  sued  defendants,  of  69.  Church 
Street,  Edgwaro  Road,  W.,  for  A'30  for  goods  sold.  Plaintiffs' 
case  was  that  at  defendants'  picture  palace  in  Church  Street, 
there  was  installed  an  electric  generator,  but  it  commenced 
running  badly  and  plaintilfs  were  asked  to  si^e  to  it.  They 
completely  overhauled  the  machine  and  supplied  new  parts 
where  necessary.  Defendants'  case  was  that  they  refused  to 
pay  plaintifl's  the  amount  charged  because  the  work  was  not 
properly  done.  Mr.  James  Lambert,  general  manager  of  tlie 
theatre,  stated  that  after  the  work  had  been  done  the  gene- 
rator frequently  stopped,  and  continued  like  this  for  about 
three  weeks,  the  result  being  that  ho  was  at  a  loss  of  about 
£30.    It  emitted  showers  of  sparks  and  became  very  hot. 

In  reply  to  several  questions,  a  witness  stated  that  the 
machine  was  of  German  make,  and  suited  for  2.00O  revolutions 
a  minute,  bnt  was  unable  to  withstand  2,800  revolutions  a 
minute  at  which  it  was  sometimes  driven. 

A  witness  for  the  plaintilTs  stated  that  the  reason  the 
machine  became  hot  was  either  that  it  received  insiitlicient 
lubrication  or  else  some  foreign  substance  got  into  the 
generator. 

His  Honour  gave  judgment  for  the  plaintiffs  fur  the  amount 
claiineil  with  costs. 


Charles  PBACorK  A:  Co.,  Ltd.,  u,  J.  R.  West. 
At    Marylebone    County    Court,    before   Juilge   Walworth    11.^ 
Roberts,    last   week,  plaintiffs,   of    Clapham.   sued    defendant,  ' 
of  Brondesbury.  for  £70  14s  2d.  for  goods  sold. 

Evidence  was  given  by  the  manager  of  the  repetition  wood 
work  department  in  plaintiffs'  works,  who  stated  that  in 
.January,  1920.  Mr.  West  gave  an  order  for  a  number  of  fuse 
boxes  which  were  to  be  made  of  Cyprus  stained  teak  wood, 


at  the  same  time  supplying  a  box  as  a  sample  of  what  he 
required.  Plaintilfs  duly  dehvered  a  number  of  buses,  but 
they  had  not  been  paid  for,  except  .so  far  as  the  delivery 
up  till  February  was  concerned.  Defendant  had  contended  the 
boxes  were  not  equal  to  sample,  and  when  witness  attended 
with  him  at  the  Electrical  Supplies  Co..  Tottenham  Court 
Road,  he  (vyitness)  was  shown  a  piece  of  stained  wood,  a 
material  which  witness  denied  was  similar  to  that  ot  thi 
sample  box  originally  given  by  the  defendant.  Witness  had 
known  that  the  defendant  had  some  connection  with  "  the 
Electrical  Supplies  Co-    The  piece  of  wwd  was  stained  walnut. 

Later  in  the  hearing,  Mr.  A.  Farr,  merchant  and  electrical 
supplies  manufacturer,  of  Kennington  Road,  said  he  was  asked 
to  att<'nd  at  defendant's  works  to  examine  some  of  the  boxes 
in  question.  There  were  about  300  boxes,  but  he  examined 
only  about  .50  or  60.  He  should  say  they  were  fairly  up  to 
sample,  but  one  of  them  produced  he  would  not  pass.  He 
added  that  before  the  war  fire  iusurance  companies  might 
have  passed  boxes  made  of  soft  wf)od;  they  might  also  have 
done  .so  during  part  of  the  war,  but  after  1920,  owing  to  the 
attitude  of  fire  insurance  companies,  he  was  unable  to  sell 
fuse  boxes  unless  th^y  were  made  of  very  hard  wood. 

His  Honour  said  the  whole  subject  in  dispute  was  more  fit 
for  the  determination  of  an  expert. 

Mr.  King  said  they  originally  proposed  that  the  matter 
should  be  referred  to  arbitration. 

Mr.  Hartley  said  defendant  had  a  number  of  fuse  boxes 
sent  back  to  him  by  customers,  but  they  would  be  made  the 
subject  of  an  after  claim. 

His  Honour  :  They  might  become  a  question  of  law  after 
the  settlement  of  the  present  claim. 

It  was  then  agreed  to  appoint  an  expert  referee  to  inquire 
into  the  material  from  which  the  boxes  were  made,  the  quality 
of  workmanship,  &c.,  and  report  to  the  Court. 


Westo.n  Electric  Lamp  Co.  i\  Sti'akt. 
In  the  Shoreditch  County  Court  on  Monday,  before  Judge 
Cluer,  plaintiffs,  Sun  Street,  Finsbury  Square,  E.C.,  sued 
defendant,  of  Ramsgate,  a  dealer  in  lamps,  &c.,  to  recover 
i20  lis.  Id.  for  goods  sold  and  delivered.  The  defendant 
adniitted  £5  8s.  only.  Mr.  A.  E.  Robinson  apjx-ared  for  the 
plaintiffs,  and  said  the  amount  was  £&i  13s.,  and  credit  had 
been  given  to  the  defendant  for  commission  on  sides  to  the 
amount  of  £43  Is.  lid.,  leaving  the  balance  claimed.  Mr. 
Robinson  went  on  to  say  that  they  claimed  that  the  defendant 
was  not  entitled  to  c-«mmission  on  returned  or  unpaia-for 
goods,  and  that  was  the  dispute.  Judge  Cluer  pointed  out  to 
the  defendant  that  if  there  was  a  dispute  he  should  have  put 
in  a  counterclaim,  but  if  the  plaintilTs  were  willing  to  go  on 
he  would  proceed  with  the  case.  Mr.  Robixson  agreed.  Mr. 
Harrv  Fenniman,  sales  manager  to  the  plaintiffs,  said  there 
was  no  dispute  that  goods  had  been  supplied,  but  defendant 
wanted  more  commission  than  he  was  entitled  to;  they  only 
paid  on  cash  received.  They  had  deducted  £1.5  2s.  lid.  for 
commission  on  returned  goods  and  bad  debts,  but  he  seemed 
to  think  he  had  been  treated  hardly.  The  defendant 
said  he  never  knew  how  he  stood  with  the  plaintiffs,  as  he 
was  constantly  asking  for  the  monthly  statement,  which  was 
in  his  agreement,  but  never  got  it.  He  then  asked  the  wit- 
ness :  "  Did  you  not  say  you  were  manufacturers  of  these 
electric  lamps?  "  Witness;  Certainly  not;  we  are  not  manu- 
facturers. Defendant :  The  whole  trouble  was  that  they 
would  send  lamps  from  five  or  six  manufacturers  in  one  con- 
signment, some  of  them  inferior,  and  of  course  they  were  re- 
jected. Plaintiffs'  witness  strongly  denied  that  this  had  ever 
occurred.  Judge  Clueu  told  the  defendant  that  it  hardly  con- 
cerned the  case  as  to  whether  the  lamps  were  inferior  or  not. 
They  might  have  been  made  by  workmen  who  purposely  spoilt 
their  work,  in  which  case  they  could  of  course  be  rejected.  In 
such  circumstances,  of  course,  they  would  not  be  accepted  by 
the  buyer,  and  the  defendant  could  not  expect  to  draw  any 
loinmission.  There  would  have  to  be  a  verdict  for  the 
plaintiffs  for  £'20  lis.  Id.,  and  costs. 


Compensation  .Award. 
In  the  Mayor's  and  City  of  T^mdon  Court  on  Monday,  Charles 
Harding,  labourer,  4,  PetiM-.-^field  Rojul.  .\eton.  claimed  com- 
pensation against  the  Briti.sh  Tliomson-Houston  Co..  Ltd., 
electrical  engineers  and  manufacturers,  83,  Cannon  Street, 
E.C'..  for  injuries  which  befell  hiin  on  February  16th  at  Acton. 
He  was  assisting  to  move  machinery  by  placing  rollers  under- 
neath, when  one  of  the  rollers  slipivd  and  the  machinery  fell 
on  to  his  right  hand.  He  had  a  cru.shed  little,  finger  of  the 
right  hand.  Mr.  Dale,  counsel  for  the  defendants,  said  luey 
had  agreed  to  pay  £15  compensation  and  5  guineas  costs, 
which  plaintiff  would  accept.    Judge  Jackson  concurred. 


The   Shackleton-Rowett  Antarctic   Expedition. — \\'e  learn 

from  the  "  Ceag  "  Miners'  Supply  Co.,  Ltd..  of  Barnsley, 
that  Sir  Ernest  Shackleton's  ship,  the  Quest,  carries  on 
board  a  complete  equipment  of  standard  "  Ceag  "  miners' 
lamps.  Cap  lamps  and  Rnll's-Eye  lamps  and  all  accessories, 
also  a  charging  stand  of  their  bulkhead  type  specially 
adapted  for  ship  use. 
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(NOT  YET  POBLISHBD.) 

Compiled  exprotlT    lor   Ihia  journa]    by    Milim.   SinoN-Jomt.    O'Oux   <> 
SnrHlii*.  Chanered  Paleni  Agenu,  'i86,  High  Holborn,  London,  W.C.  1. 


ctcclric 
inulaclui 


itthgc 


mc.'*     W.    Horlon 
M.    Laluur.      S.|i- 


Akii.bokiBP 


34.755.    '■  Insulator   bloiks  of  high-tcr 
Be^Ln.    St-piember  19th. 

'J4.7iil.    '*  El«lric   lead   terminals   and 
anj    W.     Preston.    September    19th. 

21,7M.     '•  Elettro-magnctic    wjve-lransmitting    system 
tcmUr   19th.     (France,    .\ugust  L'lst,   1915.) 

24.765.  '  Electro-magnetic  wavo-Iransmilting  systems."  M.  Lalour.  Sip 
tvmbcr   19th.     (France,    November  20th,   1915.J 

24.769.    •'  Electric  vehicles."    J.  R.  Chin^chill.    September  19ift. 

24.77-1.     "  .Magnetos."     \V.  T.    Karquharson.     September    19th. 

24.780.     "Trolley   heads   (or  tranicars."     M.  .'V.   Klauck.     September   19lh. 

24.7U2.  "Sockets  or  bases  lor  trolley  poles  (or  cicctricallv-propelled  vehicle!.  ' 
E.    il.   Monro.     September   19th. 

24.78a.  "Electric  alarm  systci-.i  (or  detecting  a  damaged  seat."  1".  II 
Page.     September    19lh. 

24,808.  "  Electric  motors."  British  Thomson-Houston  Co.,  Ltd.  (Gcncrj 
Electric  Co.).    September  19th. 

24.812.     "  Electric  translormers."  .Mlmanna  Svensku   LkUl 
September  19th.     (Sweden,  July  2nd.) 

24.SJ3.     "  Electric     lamps."    .A.     Kucfl.     September    19lh. 

24,825.     "  Telautography."     H.  G.   Bartholomew.     September   19th. 

24.847.  "Telephone  systems."  .Automatic  Telephone  Manufactuiing  Co. 
Siptomber    lath.     (Unitcu    States,   October    1st,    1920.) 

24.848.  "  Telephone  systems."  .Automatic  Telephone  Manulacturing  Co. 
September   19lh.    (United    Slates,    September  22nd,   1930.) 

24.856.     "  Electric    lighting     (rom    magnetos,    &c."     H.    1".    Loveland.      Scp- 

"■"Vstw.     "Coupling    (or  electric  t.ibles.  &c."     H.    E.    H.i.l«.n  ..nd  11.    W  ill!*. 
Sepicmbtr  20th. 
i4,K(2.     "  Electric    heaters."     P.    \V.    Davis    and    V.    H.    Kecvo.     Scptonibcr 

■'4  893  "  Electric  signalling  svsteni."  W.  I'aek.  Sunderland  Forge  &  En- 
gineering Co.,  Ltd.,  and  H.  D.  VVight.    September  20th. 

24,911.  Electrically  testing  and  comparing  strength  of  magnets."  .\. 
Whittingham.    September  20ih. 

24,93.'>.  "  Electric  discharge  apparatus."  British  Thomson-Houston  Co., 
Ltd.'  (General    Electric    Co.).     September  20th. 

24,926.  "Magneto-electric  machines."  British  Thomson-Houston  Co.,  Ltd., 
and    .\.    P.    Young.     September    20th. 

24.930.     ".Automatic    safety    device    (or   electric   connections."     J.    HolTnian 


&c."     G.    A.   Bishop   and    K.   A. 

cl     for     tandem    lamp    circuits." 

.A.    Palon.      September  21st. 
casings."      F.    Krupp    .Akt.-Ges. 

ish  Thomson-Houston    Co.,    Ltd. 

terminals."     J.   1.   D.    Stevenson 

and    E.     A. 


September   30th. 

24,968.     "  Bodies  ol    trackless  tramway  cars, 
Chadwick.    September  21sl. 

24.984.    "  Electric    resistance    board    or    par 
li.    B.   Gascoyne.     September  21st. 

24.990.     "  Signalling   apparatus   lor   mines." 

25.014.     "  Mounting    electric    conductors    in 
September   21st.     (Germany,  February    10th.) 

25.027.     "  Electric   tensioning   deviee-s."     Brit 
(General    Electric  Co.).    September  21sl. 

25,029.     "  Couplings  lor  sparking-plug,  &c., 
and   K.    D.    Stevenson.     September   21st. 

25,031.  "  Electric  joints."  C.  J.  Beaver  and  E.  A.  Claremont.  Sep- 
tember 21st. 

25,041.  "Electric  relay  devices."  G.  A.  Cheetham.  Metropolitan-\  ickcrs 
Electrical  Co..    Ltd.,    and   W.   Smethurst.     September  21st. 

25.054.  "  Web  controller."  Union  Bag  &  Paper  Corporation.  September 
21»t.     (United    States,   July  22nd.)  ,  , 

25.055.  "  F:ieetric  switch."  Union  Bag  &  Paper  Corporation.  September 
21st.    (United    States,  July    22nd.) 

25.056.  "  Safety  swiiches  lor  kinematographic  projection  apparatus.  A\ . 
Firley  and  G.  Weil.     September  21st.     (Czecho-SIovakia.  September  2IsI,  1920.) 

25,060.  "  Electrical  connection  and  lighting  boxes  for  mines,  &c."  F.  B. 
Williams.     September  21st. 

2r)0«l.  "  Receivers  lor  wireless  telegraphy."  L.  \.  I.ewil/ki.  Seplember 
2Ut.     (France.   September    21st.    1!«0.) 

25.062  "  Receiving  devic-s  (or  electric  waves."  F.  Schneider.  September 
21si.    (Germanv.    Julv   13th.) 

23,073.     "  Switches."      F.    S.    Riggs.     September    21st. 

25.076.  "  Valve  (or  wireless   apparatus."    J.    P.   Prangnell.     September   21sl. 

25.077.  "  Coil  (or   wireless  apparatus."    J.    P.    Prangnell.     Scpleinbei    21st 
25.082.     "  Obtaining    air-tight   joint   for   sealed    electrical    apparatus."     0.    F. 

Mansbridge.     September  22nd. 

2.1.1184.     "Sparking    plu.Js."     J.    E.    Barrows.     .September    22nd. 

2.5,088.  "  Electric  soldering  iron."  G.  S.  Batterby,  Batterby  ft  HelTnrd. 
and  C.    N.    Heflord.    September   22nd. 

25.037.  "  Current  collecting  trolleys  on  electric  tranicars.  Sec."  B.  Shores. 
September  22nd. 

•i>.14-..  "Synchronous  dvnamo-rlectric  machines."  E.  P.  Hill  .ind  M.lri,- 
polil'.n-Vickers   Electrical    Co..   Ltd.     September   22nd. 

25.148.  "  Electric  motor  control."  British  'J'honison-Houslun  Co..  l.ld. 
(General    Electric    Co.).     September  22nd. 

25,137.  "  Distributors  (or  electric  ignition  syslciiis  ol  inn  rn..l-ioinbusiioii 
engines."     W.    F.    M.    Rose.     September  22nd. 

2.5.158.  "  Production  ol  oscillating  current-.  &c."  Radio  (  nininunicuii.n 
Co..   Ltd..  and    J.    Seott-Taggart.     September  22nil. 

•>i.I«l.     "  «-l(rtv      switches     (or     kinematogr.iph     proj 
Firley  and    G.   Weil.    September  22nd. 

25,170.     "  Electric    radiators."        Soc.    G^n^rale  Le 
22nd.     (France,   September    22nd,    1920.) 

25.187.     "  R.idio-receiving     systems."       R.     H.     Marriott.      Scptemb. 


W. 


i6th(ie.       Sep. ember 

iber     22nd. 

if).     September    2.ird. 


(IJnitr-d    States.   September    22nd,   1920.) 

25.192.    "  Kellector    s»lrchliohls."      I 
(Germany.    September   24th.  1920.) 

2V.;|.       "  Fi-  iri-   (use    boards  or   distribution    boards."     J.    E.   Gaffney 
J.   H.  Tucker   &  Co.    September  23rd. 

2."i,232.    "  Elriric  welding  or  fusion  deno^^tion  of   metals."    Quasi  Arc 
Ltd..   and  A.    P.    Slrohmenger.     September  23rd. 

25.233.  "  Elei  iric     immersion     heaters."      C.    Kralt.     Sepifidher    23rd. 

25.234.  "  Eleetrir    water    heaters."     C.    Isratt.     September 
25,245.     "  Distributors  or   commutators   for   motor    vehicle; 


Co., 


H.   Taylo 
Lodge   Fun 


September   23rd. 

25.247.  "Insul-itor   (rr    -l".iroHes   of   e|ertrical   gas  puriBor-, 
Co..  Ltd.   (Meiallbank    unl    M-nllurgisthe  Gcs.l.     September  23rd. 

25.248.  "  Process  for  ele  tri.  al    gas   purification."     Lodge    Fume   Co.,   Ltd. 
(Melallbank    und    Mclallurpi- Iw   C.cs  I.     .September  23rd. 

23,257.    "  Ele<:tric    control    sytems."      British   Thomson-Houston    Co.,    Ltd. 
(General    Electric    Co.).     September    23rd. 

25.27«.    "  Miners'  lamps,  4c."    Thor  Electric  Safety   Lamp  Co.,  Ltd.    Sep- 
tember 23rd. 

25.279,     "  Junction  boxes    for   electrical 
tember  23rd. 


25.282.     "  Storage    batterv    plates."    Chloride    Electrical     Storage    Co., 
(B.   Ford).    September  23rd. 

25,284.     "  Electric   switches."      Soc.    E.    Spengler    et    H.    Chenu.     Septe 
23tTl.     (France.    September   23rd.   1920.) 

25.295.     "  Electric  translormers."     British    l>ower  Railway  Signal   Co., 
D.   C.   Gall,   H.  Tinslcv,    and    H.    Tinslcy   &   Co.     September  23rd. 

25,325.     "  Electric    condensers."     T.    F".    Wall.     September    24th. 

35.327.  "  Electric  light  conduit  fitting*."     G.  T.   Theobald.     September 

25.328.  "  Electric    discharge    devices."      Radio    Communication     Co., 
and    J.    Scott-Taggart.     September  34th. 

25,334.     "Apparatus    for  distribution   of    sand   on    tramway.    Sic,    rails. 
Murrav.    September  a4th. 

25.348.     "  Trolleys  (or  electric  vehicles.     1).    M.    Hutchinson   and   J.  Spo' 
September  24th. 

25,388.     "  Electric    motor    control."       British     Thomson-Houston     Co., 
(General   Electric   Co.).    September    241  h. 


PUBLISHED     SPECIFICATIONS. 


printed   and  abridged,  and 


Wilson  Welder 
5.  Hammarback. 
sign    telegraphs." 

J.  A.   Crabtree. 

F.  L.  Dodgson. 


Radio    C 


xsao. 

G,6.56.     "Automatic    or    semi-aulonialic    telephone    systems. 
March    4th,    1920.     (168,611.) 

y.687.     "  Process   of  and    apparatus    for    electrical   welding.' 
and    Metals  Co..    Inc.     April  22nd,    1919.     (142,090.) 

9,693.     "  .Adjustable    standard    for     electric    lamps."       L. 
.April   4th,    1919.     (141,354.) 

12,593.     "  Recording    mechanism    (or    use     with    electrical 
H.    K.    Harris.     May   Cth.    1930.     (168,630.) 

14.839.     "  Electrical   plug   socket  and  switch   combinations.' 
June   1st.    1920.     (168,641.) 

14,899.     "  Relay  contacts  and  method  of  making  the  same.' 
June  1st,    1920.     (168,642.) 

14,977.  "  Indicating  or  adjusting  devices  for  wireless  direction-finding  coils 
and   other   devices."     S.    F.    Woodell.     June  2nd,    1920.     (168,649.)  *^ 

15,008.  "  Method  of  and  means  lor  electrically  synchronising  apparatus  over 
a    long    distance."     H.    M.    Petersen.     June  2nd.    1920.     (168.650.) 

15.195.  "  Modulated  signalling  systems  particularly  applicable  to  wireless 
signalling."  N.  Lea  anu  Radio  t'omniunicalion  Co.,  Ltd.  June  4th.  l;i2«. 
(168,660.) 

15.196.  "  Electric    foot 
June  4th,   1920.     (168,661.) 

15,276.  "  Filaments  and  like  bodies."  British  Thomson-Houston  Co.,  Ltd. 
(General    Electric    Co.).     June    5th,    1920.     (168,669.) 

15,587.  "  Means  for  automatically  controlling  the  temperature  of  electric 
heating  apparatus."  Soc.  Anon  Des  Etablissements  L.  Bleriot.  February 
5th,    1919.     (144,669.) 

16,070.  "  Telephone  systems."  Western  Electric  Co.,  Ltd.  June  14th,  191D. 
(145,034.) 

16,266.  "  Electric  signalling  systems  especially  applicable  to  telephone 
systems."     Western   Electric   Co.,   Ltd.     August    31st,  1915.     (145,060.) 

16,328.  "  Alternating  current  motors."  R.  Kimura  and  T.  Seisakusho. 
June    16th,    1920.     (168,695.) 

16.389.  "  Electro-metallurgical  process  for  manufacture  ol  ductile  bodies 
ol  high  fusing  metals  and  allois  of  same."  E.  .Aov.ngi.  June  17th,  1920. 
(168,697.) 

16,433.  "  Vacuum  rectifiers  with  rotating  electric  arc."  Siemens  Schuekert- 
werke    Ges.     October    23rd,    1915.     (145,423.) 

16,806.  "  Automatic  efcctrie  switches  for  use  more  especially  in  relav 
circuits."  Austin  Motor  Co.,  Ltd.,  and  C.  B.  Walker.  June  22nd,  1920. 
(168,706.) 

16,944.  "  Electrical  switchgear."  W.  A.  Coatcs.  G.  E.  Gettins.  D.  R. 
Davies.  and  MetropoHtan-Vickers  Electrical  Co.,  Ltd.  June  22nd,  19B0. 
(168,707.) 

17.849.  "  .Automatically-operated  electric  switch  mechanism  for  use  in  con- 
nection with  kinematograph  apparatus  to  cut  off  the  current  in  case  of 
breakage  of  a  film."  J.  W.  ClilTe  and  T.  B.  Rutter.  June  Mlh.  192C. 
(168.723.) 

19..134.  "  Production  ol  high-power  currents  of  constant  frequency."  Ges. 
fur    Drahtlose    Telegraphic.       December    31st.    1915.     (147.431.) 

19,375.  "  Elect ro-m.ignetic  wave  signalling  systems."  M.  Latour.  Nuyeiii- 
ber   11th.   1915.     (147.462.) 

19.931.  "  Electricity  meters."  Siemens  Schuckertwerke  Ges.  March  I.'ilh, 
1918.     (147.879.) 

19.990.  "  Membranous     lransmii;ers     or     receiver! 
signals."      Signal    Ges.     Mav    8th.    I9Ia.     (147,935.) 

19.991.  "  Submarine     sound-producing    devices." 
1915.     (147.936.) 

19.996.  "  .Subaqueous  sound  producers  or  receiver 
bir   27rh,    1917.     (147.941.) 

20.002.  "  Receiving  device  for  submarine  sound 
member  abutting  on  the  water  and  a  detecting  dcvii 
2nih.  1914.     (147.947.) 

30,231.  "Arrangement  for  carrying  wireless  sta 
Ges.    October   30th,   1913.     (148,317.) 

20,279.     "  Elis:tric     heating,  apparatus."     L.     de 
1913.     (148.3.59.) 

20.824.  "  Electrical  contact  device."  Ges.  fur 
May  11th.   1916.     (148,964.) 

20.952.     "  Inclined    carbon     lamn     provided     with     magnetic     regulations 
the   arc."     R.    Mvlo.     January    28th.    1918.     (14.),205.) 

21.004.     "Cont.acts    (or   electric    switches    and    other   circuit-closing   devici 
A.   West   &•   Co.,  Ltd.,   and  G.    Page.     July    12th.    ig-iO.     (168,741.) 

23.176.    "  Apparatus  for  starling   single  '" 

natins   current    side."    Akt.-Ges.    Brown, 
(149.920.) 

3.'i.24'l.     "  .Safety     controllin"     app-r-tos      for     elcrtrically-driv 
C.  C.   Farmer.     March  26th,   1920.     (160,742.) 

26.6.'i4.     "  Reoeaters  (or  high-lrequenry  plertrir   sienalling  systems,"     Wfsic 
Ekrtric    Co..    Ltd.     S..plemb..r    3(llh.    1919.     (151.926.) 

26.899.     "  Eleclro-macnrticillv    ooer.ntcd    sounding    horns 
Mai'erle.      April    lOlh.    1920.     |161.,)4«.) 

30.987.     "  Controllers     lor    electric     motors." 
(Cutler-Hammer     Manufacturing    Co.l.     November 

34.26,1.     "  Flerlriral     treatment     ol    lerrous     met 
Wiekett.     June    3rd.    1920.     (Divided    applir  itlnn 


I4lh. 


SUI..K|.,.  ..us 

Signal     ties.      June 

,."     Signal    Ges.      Noyem- 

signnls    with    a    receiving 
e."     Signal   Oes.     October 

ions."     Dr.     F.     F.    Hii  h 

Soissan.     December     I9lli, 

Nautisctic      Instrumenle. 


ehiclr 


and    the    like.' 


id.     1920.     (168.804.) 
durine    colnc."     J, 
I.54.7I1.)     (168,812.) 


xsai. 


R  R.T2.  "  Flertrir  relavs  esp 
niiehennl.     Mirih    24th.    1920 

16.634.  "  Electrical  eontrolle 
July    1.5lh.   1920.     rl66..518.) 


A.    H.    Midgley.     Sep- 


New  Capital  in  (jermanv.— In  the  fiisl  qu.arter  uf  1021  tho 
cieation  of  fresh  capit.il  in  German.v  amutint'pd  to  11.598.0(10.0(10 
markfi.  Of  this  total,  the  elpctrical  indu.stry  fifiiirpd  fur 
375.000,000  marks  in  shares  and  bonds,  while  the  capital  of 
new  companies  totalled  380,000,000  marks. 
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BRITISH  *  PARSIMONY:     AMERICAN 
EXPANSION. 


A  Niiw  tlt'parUiro  in  what  the  Governuient  of  the  United 
States  terms  its  ''  t'oieigu  trade  serviee  "  has  just  been 
inaugurated,  and  is  of  particuhir  interest  in  view 
of  tlie  general  eouviution  tliat  tlie  greatest  hope 
ol'  relieving  unemployment  in  the  United  Kingdom 
lies  in  the  expansion  of  our  own  oversea  trade. 
i''or  many  years  the  Bureau  of  Foreign  and 
Domestic  Commerce  at  Washington  has  issueil  daily 
a  printed  collection  of  information  which  it  received 
from  its  oversea  officers.  The  material  was  not  classified, 
save  under  a  rough  geographical  arrangement,  and  it 
was  only  at  very  long  intervals  that  indexes  were  com- 
piled. Over  the  signature  of  Mr.  Hoover  an  announce- 
ment now  appears  to  the  effect  that  these  Consular  and 
similar  reports  will  be  issued  weekly  and  edited  and 
classified  according  to  the  branches  of  trade  or  industry 
affected.  In  order  that  there  may  be  tlie  wide  i  .-. 
tion  and  no  delay,  urgent  information  that  may  be  re- 
ceived will  be  released  to  the  Press  immediately  upon 
its  arrival,  in  tidvance  of  the  weekly  publication. 

'J'hc  sjiecial  preparation  of  these  "  Commerce  lie- 
ports  "  in  their  new  weekly  form  has  beeri  ren- 
<lned  po.<sible  by  the  incorporation  in  the  Bureau 
oi  Commerce  of  experts  in  the  more  important 
l)ranches  of  American  industry.  These  commercial 
officers  at  home  maintain  close  intercourse  with 
trade  associations,  and  thus  keep  in  touch  with 
the  nature  of  the  service,  inforiiiation.  and  investi- 
gation needed  in  the  various  brtmches  of  production. 
Already  eleven  different  trade  divisions  have  been  formed 
ill  the  Bureau,  one  of  the  latest  being  that  dealing  with 
electrical  equipment  and  supplies.  It  will  be  seen  that 
in  this  reorganisation  scheme  there  is  an  element  of 
economy,  viz.,  in  changing  "'  Commerce  Reports"  from 
a  daily  to  a  weekly  publication,  whilst  by  the  provision 
fnr  the  iiiiiiieiliale  is.sue  of  urgent  items  efficiency  is  in 
no  way  sacriKccd.  At  tue  same  time,  the  general  value 
of  the  whole  "  foreign-trade  service  "  should  be  greatly 
enhanced  by  the  addition  of  advisory  experts  in  charge 
of  divisions  at  home.  This  last  feature  is  similar  to 
Ihat  which  formed  part  of  the  war-time  reorganisation 
scheme  ot  the  Department  of  Overseas  Trtnle. 

It  would  be  interesting  to  learn  whether  our  own 
(iovcrnment  knew  in  advance  ot  these  American  jilans. 
and  if  so,  wliether  it  was  acquainted  with  tlicm  at  the 
time,  the  i)resent  Parliamentary  Secretary  lo  the  Depart- 
ment formulated  his  plans  for  effecting  the  '20  per  cent. 
reduction  ordered  by  the  Treasury.  Judging  by  state- 
ninits  made  more  or  less  officially  ;it  the  time  of  the 
pulilication  of  tlie  report  of  the  Holme.s  Keonomy  Com- 
mittee, the  economy  axe  will  fall  at  the  D.O.T.  upon 
Ihat  side  of  its  activities  which  the  United  States  Govern- 
inciit  has  ju.st  (laid  it  the  compliment  of  imitating. 
Kinther.  tlie  new  Parliamentary  head  of  tiie  Dejtart- 
nu'iit  whoxe  energies  in  exploring  new  trade  outlets 
need  more  eiuiniragement  now  than  ever  before,  is 
said  to  have  decided  upon  a  40  to  50  per  cent,  cut 
instead  of  the  20  per  cent,  ordered.  As  the  dismissal 
of  a  iiermanent  civil  servant  is  not  possible  in  such 
cinnmstances,  the  temporary  men  would  liave  to  go, 
vi/.,  the  men  with  special  commercial  experience  impos- 
sible of  attainment  in  any  Government  department. 
We  yield  to  none  in  our  desire  to  see  the  drastic  cur- 
tailment of  all  wasteful  expenditure.  We  hold  no  brief 
for  the  1'>.0,T..  but  as  our  readers  are  well  aware,  we 
welcomed  its  war-time  reorganisation,  and  we  hoped 
for  great  things  from  the  extension  of  its  Trade  Com- 
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uiLstiipiier  aud  Louuiiei'cial  AtlacUu  services.  AVc  have 
always  considered  tliut  the  sum  spent  officially  in  this 
JSJuntr^-  ou  trade  develoj)nient  was  absurdly  inadequate, 
bearing  in  mind  the  magnitude  and  diversity  of  its 
cominerce.  During  the  i)ast  tinaneial  year  it  cost  the 
country  less  than  half  a  million  pounds.  And  now, 
just  at  a  period  wiien  it  woidd  have  the  best  pos- 
sible chance  of  justifying  its  e.visteuce,_it  is  to  be  sacri- 
ficed because  apparently  other  branches  of  the  Civil  Ser- 
vice )>retend  that  they  cannot  possibly  economise  to 
the  extent  desired  by  the  Treasury.  Does  this  mean  that 
the  vacancies  which  have  lately  occurred  in  tlie  Trade 
Commissioner  Service  will  not  be  filled  I  It  will  be 
remembered  that  certain  Trade  Associations  have  shared 
witii  the  Department  the  work  and  expense  of  under- 
taking joint  investigations  into  oversea  markets  for  tiie 
commodities  in  wiiich  they  are  interested.  Are  these 
investigations  to  be  abandoned;  Again,  the  collection 
and  ilisplay  of  sam]>les  of  foreign  competing  manufac- 
tures have  i)roved  of  value  and  utility.  Will  these 
operations  cease?  Adverting  to  the  matter  of  tlie  staff 
of  the  D.O.T.,  which  obviously  will  be  restricted  by  the 
"cut"  to  the  established  (iovernment  officials,  is  it 
seriously  believed  by  the  "  competent  authorities  "  that 
a  D.O.T.  recruited  solely  through  the  usual  Civil  Service 
cliannels  -will  be  able  either  to  initiate  or  to  carry  out 
intelligently  any  work  of  utility  to  conunerce  and  in- 
dustry? The  business  community  is  entitled  to  fuller 
.information  on  all  these  points.  At  ])resent  the  pro- 
posals have  the  appearance  of  economy  run  mad. 


movement,  and  to  indicate  tiie  important  bearing  it 
may  have  on  tlie  working  conditions  of  the  industry 
in  tlie  future.  Many  of  the  labour  troubles  in  the  in- 
dustry have  been  due  to  a  lack  of  study  of  the  essential 
facts  of  the  situation  at  any  given  time,  ilcnce  our 
present  explanations. 


Thk  proposed  working  agreement 
An  Important  between  the  Electrical  Power  Engineers' 
Trade  Union  Association  and  the  Electrical  Trades 
Development.  Union,  to  which  we  referred  in  recent 
issues,  is  a  matter  of  considerable 
significance  to  the  electricity  supply  industry.  There 
has  been,  of  course,  in  the  past,  a  certain  amount 
of  "  action  in  common  "  between  these  two  unions.  It 
is  now  proposed  to  establish  jiernianent  machinery  for 
future  co-operation.  This  arrangement  for  reciprocal 
support — which  implies  the  joint  action  of  these  two 
unions  in  the  future — introduces  a  very  important  new 
element  into  the  industrial  situation,  the  full  incidence 
of  which  it  is  difficult  to  foresee.  In  the  first  place,  if 
tiie  proposal  matures  and  the  disagreement  on  the  detail 
pointed  out  by  Mr.  Webb  in  his  letter  last  week  is  got 
over,  tiie  E.P.E.A.  will  apparently  throw  in  its  lot  witli 
the  manual  workers;  and  the  fact  that  its  decision  is 
by  way  of  agreement  with  the  Electrical  Trades  Union 
introduces  furtlier  features — as  presumaljly  the  E.P.E.A. 
is  fully  aware  of  the  general  policy  of  the  E.T.U.  The 
latter  jiroposes  to  ingather  if  jmssible  the  whole  of 
tlie  manual  workers  under  tlieir  particular  unions;  its 
theoretical  amiiitions  ultimately,  we  understand,  even 
extend  to  eitri/hrxh/  in  the  industry.  It  wants  to'form 
one  big  industrial  union  and  eliminate  all  the  craft 
unions  that  at  ]jresent  butt  in  (as  it  would  say)  into  the 
industry.  The  support  and  co-oiieration  of  tlie  E.P.E.A. 
is  obviously  an  element,  and  a  most  important  one,  in 
this  scheme. 

In  coming  to  the  present  a;.'reement  we  take  it  that 
tiip  FI.IVE.A.  is  aware  of  the  full  sii;ni(icance  of  the  step 
it  is  taking.  We  should  underestimate  iiotii  the  ability 
and  the  initiative  of  tlie  E.T.C  if  we  did  not  anticipate 
jtliat  it  would  endeavour  to  use  i\n»  "  working  agree- 
'ment  "  as  a  lever  to  bring  about  closer  and  closer  union. 
We  may  assume  that  it  will  niit  fail  to  emphasise  at  least 
one  of  the  items  specified  as  of  "  common  interest," 
namely,  "  tlie  desirability  of  all  emjiloyes  enrolling  in 
a  hoiia-julf  trade  union."  Mr.  Webb  most  candidly  told 
tiic  Electricitj'  Commissioners  at  the  recent  Greater 
London  Joint  Electricity  Authority  Inquiry  that  the 
E.T.U.'r.  views  were  that  the  workers  Hhould  jointly 
ipontroltho  industry,  and  the  present  agreement  is  ob- 
viously a  step  in  furtherrtnce  of  that  policy. 

We  are  not  at  the  mnmont  commenting  on  the  merits 
or  demerits  of  the  policy  of  either  of  these  bodies.  Our 
purpose  is  merely  to  point  out  the  significance  of  the 


The  old  procedure  of  taking  out  a 
The  Cost  of  Provisional  Order  was  a  somewhat  for- 
Special  Orders,  midable  matter.  It  was  jiarticularly 
onerous  where  the  subject  of  the  Order 
in  qtiestion  was  very  simple,  say,  in  the  case  of  power  to 
supply  a  small  village  where  everyone  was  agreeable. 
Here,  indeed,  such  ponderous  legal  machii.ery  seemed 
very  much  out  of  place.  In  the  Electricity  Su])ply  Act 
of  191  y  an  attempt  is  made  to  remedy  this  and  to  sim- 
plify the  proc'cdure.  Section  2G  allowing  a  "  Special 
Order  "  to  be  substituted  for  a  Provisional  Order.  The 
fee  for  tliis  Order  is  £35.  In  addition  to  this,  if  an 
Inquiry  is  necessary  or  if  any  additional  expenses  are 
incurred,  the  amount  is  charged  to  the  applicant. 
Beyond  this  there  is  nothing  excejit  any  expense  in- 
curred by  the  applicant  in  the  preparation  of  the  draft 
Order.  The  Commissioners  have  issued  two  printed 
forms  of  explanation  which  set  out  the  procedure  so 
exactly  that  an  Order  might  actually  be  put  through 
without  much,  if  any,  legal  assistance  at  all. 

These  Special  Orders  can,  of  course,  be  used  to  amend 
any  existing  Provisional  Order.  Where  they  are  most 
likely  to  be  of  u.se  is  in  connection  with  maximum 
charges.  In  some  cases,  of  course,  companies  are  hold- 
ing Provisional  Orders  which  do  not  include  any  clause 
for  the  revision  of  prices  ;  this  could  be  amended  by  a 
Special  Order.  Also  the  reinstatement  of  the  minimum 
charge  in  those  Orders  where  it  is  at  present  omitted 
could  presumably  be  deiilt  with  by  a  Special  Order.  In 
this  and  similar  cases  the  .Special  Order  would  be  parti- 
cularly simple.  The  relevant  part  of  it.  in  fact,  would 
bs  little  more  than  a  few  words,  so  that  the  drafting  ami 
putting  through  would  be  a  small  matter.  In  addition 
to  the  simplification  of  procedure  thus  made  under  the 
Act,  there  is  also  a  further  j^oint  of  advantage  whicli 
nowadays  obtains,  namely,  the  courteous  assistance 
which  is  always  at  the  disposal  of  any  impiirers  ai  the 
Electricity  Commission.  There  is  here  nothing  of  the 
stand-off.  get-rid-of-you-(|uick  attitude  of  the  traditional 
Government  Department. 

It  was  no  uncommon  practice  in  pre- 
German  war  times  for  coal  and  steel  syndicates 

Syndicates  in  Germany  to  tie  down  industrial  coii- 
and  the  sumers  to  conditions  under  which  the 

.\buse  of  Power,  latteu  were  comj^elled  always  to  procure 
their  supplies  of  coal,  and  coke,  and  of 
iron  and  steel,  exclusively  from  the  constituents  of  the 
syndicates.  In  the  event  of  customers  making  any  such 
purchases  from  other  sources  without  the  previous  con- 
sent of  the  syndicates,  the  latter  on  becoming  aware  of 
tlie  facts  refused  to  deliver  any  further  supplies  to  tiie 
customers  except  on  penalty  terms.  Such  arbitrary 
action  in  these  industries  has  been  nullified  since  tho 
armistice,  owing  to  (Jovernment  control  over  them  and 
(Jovernment  insistence  tliat  the  requirements  of  the  in- 
land market  must  first  Ije  met  before  the  exjiort  trade 
is  taken  into  consideration,  and  as  the  syndicates  do 
not  wish  to  see  State  control  rendered  more  strict,  tliey 
are  careful  not  to  arouse  any  coni]>laints  on  the  part 
of  their  customers  that  might  stimulate  further  State 
action.  In  other  industries,  however,  the  abuse  of  the 
power  of  syndicates  or  monopolies  continues  its  merry 
course. 

One  instance  of  this  kind  relates  to  tho  supply  of  glow 
lamps,  and  a  second  to  that  of  insulating  tubes.  In 
the  former  case  the  Community  of  Interests  of  (German 
Electrical  Wholesale  Merchants  and  Exporters  points  out 
that  fiie  conditions  of  delivery  announced  on  Septenii)or 
2nd  by  the  Osram  Co.,  in  the  preparation  of  which  flic 
Electrical  Wholesale  Mcrchaiiti'  Association  of  (Jcriuany 
co-operated  to  the  exclusion  of  other  leading  tin  ions  of 
merchants,  liave  evoked  great  al.Trm  in  the  glow-lamp 
market.     Merchant  circles  have  adopted  a  negative  atti- 
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tude  particulai-ly  in  relation  to  the  demand  put  forward 
by  tho  Osram  Co.  to  be  supplied  with  a  copy  of  the  in- 
voice for  each  euatomer's  order,  which  would  furnish 
the  company  with  a  complete  list  of  these  customers ; 
and  they  also  reject  with  astonislnnent  the  demand  that 
the  Usram  Co.  should  have  the  right  of  deeidiug  whelher, 
and  if  so,  liow  many,  lamps  should  be  allotted  tu  tlie 
wholesalers'  customers.  Apart  from  further  striking 
defects  in  the  matter  of  discount  scale,  the  exclusion  of 
the  legitimate  exporter  and  various  "  innovations  "  in 
mercantile  life,  the  Community  of  Interests  states  that 
the  points  set  forth  above  are  felt  to  represent  a  wound- 
ing of  the  dignity  and  self -consciousness  of  the  merchant 
profession,  and  it  is  said  that  if  the  demands  are  ac- 
cepted without  opposition,  the  result  will  be  to  encourage 
further  circles  of  the  manufacturing  industry  to  exercise 
tlieir  lust  for  power.  Under  these  circumstances,  a 
meeting  of  protest  has  been  arranged  by  the  Community 
in  connection  with  the  Lighting  Merchants'  Syndicate 
and  other  interests  concerned,  including  consumers' 
associations. 

The  second  instance  relates  to  the  general  conditions 
of  the  Sales  Bureau  of  the  United  Insulating  Tube 
Manufacturers.  Among  other  matters,  the  conditions 
stipulate  that  prices,  extras  and  discounts,  as  well 
as  tlie  time  of  delivery,  are  non-binding.  The  express 
reservation  is  made  that  alterations  in  prices  can  be 
made  at  any  time  without  special  notice  being  given, 
and  the  day  of  delivery  is  considered  as  the  given  day 
of  grace.  If  the  particular  member  of  the  Association 
entrusted  by  the  Bureau  with  the  execution  of  the  order 
is  unable  to  effect  delivery,  the  Bureau  imposes  the  con- 
dition that  it  is  justified  in  transferring  the  order  to 
another  firm  without  the  customer  being  able  to  make 
apy  claims  whatever  arising  from  the  resulting  delays. 
It  thus  appears  tliat  merchants  and  consumers  in  botii 
the  cases  quoted  are  to  be  handed  over  to  the  tender 
mercies  of  manufacturers. 


Events  at  Belfast  last  week  reached 
The  Belfast  a  climax ;  the  Council  passed  a  reso- 
Imbroglio.  lution  to  dismiss  the  consulting  engi- 
neers, and  the  Electricity  Committee, 
as  a  natural  consequence,  resigned  en  bloc.  The 
case  is  unique  in  our  experience.  It  is  clear,  however, 
that  the  action  of  the  Council  was  in  the  last  degree 
unwise,  and  most  certainly  was  not  taken  in  the  best 
interests  of  the  electricity  supply  undertaking.  To 
throw  over  the  Committee  at  a  time  when  the  under- 
taking was  passing  through  a  process  of  transformation 
and  reorganisation,  and  to  dismiss  the  consulting  engi- 
neers who  had  developed  the  new  scheme,  meant  that  the 
latter  would  be  delayed  indefinitely  and  that  the  shortage 
of  electricity  from  which  the  city  has  suffered  would  be 
prolonged  probably  until  192.3,  whilst  the  outlay  was  cer- 
tain to  be  greatly  increased.  It  was  equally  certain  that 
the  Council  would  be  hard  put  to  it  to  secure  a  competent 
Electricity  Committee,  and  would  pay  dearly  for  the  fit 
of  temper  in  which  it  made  its  hasty  deiisinn. 

However,  as  we  go  to  press  we  learn  that  on  Monday 
the  Council  rescinded  the  resolution,  and  no  doubt  every 
effort  will  be  made  to  induce  the  members  of  tlie  Com- 
mittee to  withdraw  their  resignations. 


Now,  when  the  Annual  Festival  of 
The  Electrical  the  Electrical  Trades  Benevolent  Insti- 
Trades  Benero-  tution  is  approaching,  is  the  time  to 
lent  Institution,  awaken  interest  in  its  constitution  and 
objects,  to  secure  new  members,  and  to 
collect  funds  for  its  purposes.  Every  one  of  ns  can  do 
this  ;  all  that  is  needed  in  the  way  of  personal  sacrifice 
is  just  to  overcome  that  feeling  of  diffidence  whicli  deters 
one  from  opening  the  subject.  It  is  a  trifling  effort; 
one  wo<iId  not  hesitate  to  solicit  contributions,  say,  to 
a  benefit  football  match,  or  to  sell  tickets  for  a  concert 
or  a  dance — why,  then,  should  one  shrink  from  engaging 
in  so  laudable  a' campaign  as  that  of  tlie  E.T.B.T..  which 
has  for  its  object  the  relief  of  necessitous  comrades? 
It  will  tie  found,  by  those  who  put  it  to  the  test,  tliat  the 
topic   will  command  the  sympathetic  interest   of  every 


worthy  citizen ;  and  if  every  individual  reader  of  this 
paragraph  were  to  take  his  share  in  the  effort  that  is 
now  being  made,  we  have  no  doubt  that  a  new  record 
of  successful  exertion  would  be  set  up,  even  in  the  short 
time  that  now  remains. 

Those  who  are  in  a  position  to  post  notices  in  their 
works  and  offices — will  they  not  draw  the  attention  of 
their  associates  and  employes  to  the  Institution  by  that 
means,  briefly  detailing  its  objects  and  methods?  0.5 
sheet  of  notepaper,  5  minutes'  personal  application  to 
the  subject — and  50  or  .'iOO  persons,  many  of  whom 
have  never  heard  of  the  J nxtit ution  which  exists  for  their 
especial  benefit,  are  made  aware  of  its  objects;  some  of 
them  will  follow  up  the  matter,  and  some  will  in  due 
course  take  up  membership. 

Even  this  small  effort  may  be  avoided  by  using  the 
notice  which  will  be  fo>ind  printed  on  p.  41  of  our 
advertisement  supplement  in  this  issue ;  cut  it  out  and 
post  it  up  ! — and  you  will  have  the  satisfaction  of  know- 
ing that  you  have  at  least  doUe  somethinff  to  help  in  a 
good  cause. 

Second  in  interest  only  to  the  ques- 

The  Ten=penny    tion    of     unfair    competition,     at    the 

Shilling.  Municipal      Tramways       Assoc-Jtion's 

Conference,    was    that    of    a    reformed 

coinage.     As   Mr.    McElroy   pointed   out,   the  tramway 

business  was  built  up  on  small  coins,  with  the  penny  as 

the  unit,  and  the  change  in  the  value  of  the  currency  had 

involved  it  in  immense  difficulties.     The  existing  system 

of  coinage  was  lacking  in  flexibility,  and  compelled  the 

managers  to  increase  or  reduce  fares  by  excessively  wide 

junxps.     Had  the  coinage  been  decimal,  the  adjustment 

of  fares  would  have  been  easier,   and  the  reduction  of 

fares,  when  the  time  was  ripe  for  it,   could  be  effected 

gradually. 

The  proposal  of  Mr.  Harry  AUcock,  that  the  penny 
should  be  declared  to  be  worth  one-tenth  of  a  shilling, 
was  -welcomed  by  the  meeting  generally,  and  the  matter 
was  referred  to  the  Executive  Council  for  full  considera- 
tion. The' great  advantages  of  this  simple  proposal  are 
that  it  requires  no  new  coins,  it  does  not  alter  the  value 
of  anj-  silver  coin,  and  it  entails  no  loss  to  any  holder  of 
coins.  It  is  unquestionably  the  simplest,  cheapest,  and 
most  practical  method  of  effecting  fundamental  reform 
of  our  currency  that  has  yet  been  devised. 

As  tramway  managers  stated  at  the  Conference,  the 
existence  of  a  coin  worth  20  per  cent,  more  than  the  old 
penny  would  have  carried  them  over  their  difliculties ; 
but  it  is  not  only  in  connection  with  tramways  that  the 
reform  would  be  beneficial.  It  would  bear  fruit  in 
every  branch  of  accountancy,  ami  would  enormously  re- 
duce the  labour  involved  in  that  compound  arithmetic 
which  wastes  the  time  and  fatigues  the  brains  of  the 
whole  n.ation. 


We      know — only      too      well ! — that 
Trade  with        profitalile    trade    with    countries    where 
Canada.         the  excliange    is    heavily   against  us    is 
practically  impossible.    Logically,  then, 
we  should   devote  all  the  more  attention  to  those  coun- 
tries where  the  exchange  is  in  the  neighbourhood  of  par 
or  in  our  favour  (from  the  standpoint  of  the  seller),  and 
particularly  those  from  which  we  nuist  purchase  food, 
amongst  which  are,  of  course,  the  British  Dominions. 

A  letter  from  an  export  specialist  printed  in  our 
"  Correspondence  "  columns  to-day  draws  timely  atten- 
tion to  the  high  prices  charged  for  electric  irons  in 
Canada,  and  the  splendid  opportunity  for  British 
makers,  who  also  have  the  benefit  of  a  preferential  tariff. 
In  our  last  issue  Mr.  R.  B.  Mitchell  pointed  out.  in  a 
letter  on  the  Glasgow  hiring  scheme,  that  American 
cookers  cost  three  times  as  nuich  as  British  nuikes  (inci- 
dentally, the  first  100  have  been  let  already,  and  another 
hundred  have  been  ordered).  It  appears,  therefore, 
that  a  s|)lendid  outlet  for  British  cooking  and  heating 
ap]inratus  is  standing  wide  open,  and  we  trust  tliat  our 
nianufacturers  will  seize  the  chance  of  introdiicing  their 
products,  not  only  in  these  but  also  in  other  lines,  into 
the  Canadian  and  American  markets. 
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LARGE    MERCURY    ARC     RECTIFIERS. 


RECENT    INSTALLATIONS. 


TaitEE  interesting  lirown-Boveri  rectitier  equipments 
have  recently  been  installed  at  Ipswich,  Birmiughaui. 
and  Wolverhampton,  b_v  Messrs.  Power-Kectiliers,  Ltd. 
Though  now  quite  a  common  sigiit  on  the  Coutiuent, 
theie  are  the  tirst  to  be  set  to  work  in  this  country. 
Considerable  progress  has  been  nuide  during  the  last 
two  or  three  years,  and  many  large  contracts  have  been 
obtained  for  this  class  of  plant. 

Their  relatively  high  efficiency  over  a  wide  range  of 
output,  and  ease  of  operation,  together  with  extremely 
low  maintenance  cost,  are  advantages  that  cannot  be 
overlooked  by  those  contemplating  extensions  to  their 
sub-station  jilant.  WJien  one  considers  the  strong  position 
occupied  by  the  rotary  converter  and  motor-generator, 
the  advance  made  with  the  mercurv  arc  rectifier  is  almost 


low-pressure  a.c.  and  d.c.  panel  containing  the  usual 
instruments,  back-of-board  type  of  main  circuit-breaker, 
and  most  of  the  rectifier's  standard  auxiliary  gear. 
Next  to  it  is  a  plain  panel  containing  the  automatically 
operated  induction  regulator,  the  controlling  element 
of  which  is  the  well-known  Browu-Boveri  automatic  pres- 
sure regulator,  which  is  seen  mounted  on  the  centre  of  the 
d.c.  panel.  With  this  automatic  gear  the  d.c.  pressure 
is  maintained  constant  at  175  volts  at  all  loads.  In  the 
distance  can  be  seen  the  high-pressure  panel,  and  next 
to  it  the  Corporation  cubicle.  Behind  this,  the  main 
step-down  transformer  is  placed.  A  noticeable  feature 
of  the  panels  is  that  they  are  entirely  self-contained 
and  of  very  pleasing  appearance.  The  little  sub-station 
is  a  iiioilel  of  its  kind,  and  can   lie  cdiiniicndeil  to  those 


Fig.  1.— RECTn-iKH  Viakt  at  Ti'.swich, 


plieiiomenal.  Tliat  the  rectifier  has  come  to  stay,  and 
may  eventually  largely  supersede  the  older  types  of 
rotating  converters,  is  the  opinion  of  those  having  many 
years'  experience  witli  such  plant.  The  rectifier  is  in 
many  ways  specially  suited  to  traction  and  similar  con- 
ditions, and  it  is  stated  by  those  intimately  connected 
with  them  that  they  are  so  insensible  to  heavy  fluctua- 
tions that  any  type  of  load,  however  severe,  can  be 
handled  with  the  greatest   ease. 

The  first  plant  w^s  installed  some  six  months  ago  at 
the  new  works  of  Messrs.  E.  li.  &  V.  Turner  at  Ipswicli, 
and  thoufjli  oidy  of  small  output,  it  is  (piite  typical  of  its 
class,  and,  we  under.stand,  has  ojierated  to  their  entire 
satisfaction.  It  has  a  capacity  of  120  kW  at  470-47.5 
volts,  the  three-phase  a.c.  supply  being  obtained  from 
the  Corporation  at  •'5.000  volts.  .50  cycles  per  second. 
The  load  is  of  a  liighly  fluctuating  nature,  consisting  of 
cranes,  compressors,  ic.  Fig.  1  siiows  the  rectifier  with 
its  vacuum-pump  set  and  ignition  converter  in  the 
immediate  foreground ;  in   the  middle   distance  is  the 


who  too  often  throw  such  places  together  and  expect 
to  obtain  the  very  maximum  of  benefit  with  little  ex- 
penditure. 

The  second  set  to  be  [uit  to  work  is  on  the  Birmingham 
(.'orp  iration's  system,  and  is  installed  at  the  War  Lane 
sub-.'  tation,  Ilarborne.  It  is  seen  in  fig.  2,  and  is  rated 
for  oOO  amps,  at  150  volts  (225  kW).  The  cuirent 
rating,  which  is  the  basis  upon  which  the  output  of  a 
rectitier  is  figured,  has  since  been  increased  to  600  amps, 
continuously,  because  experience  lias  shoSvn  that  the 
additional  capacity  can  be  obtained  without  impairing 
its  eflficiency.  In  this  instance,  the  ]>rimary  siipply  is 
three-pha.se  at  5,000  volts  and  25  cycles.  The  larger 
rectifiers  are  cliaractcrised  by  the  long  anode  radiator 
coolers  seen  in  the  illustration.  This  set  has  been  in 
operation  for  upwards  of'  tlir^e  months  on  the  lighting 
and  power  three-wire  distributing  network.  It  is  run 
connected  across  the  outer  conductors  of  the  network 
in  parallel  with  the  station  battery,  and  also  with  rotary 
converters.     Balancers  are  used  between  the  outers  and 
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the  neutral  wires.  The  voltage  regulation  on  the  recti- 
fier has  proved  to  be  quite  satisfactory,  and  variations 
in  the  load  are  automatically  shared  between  the  rotaries 
and  the  rectifier.  Tlie  e.xperience  so  far  gained  points 
to   the    a|ipanitus    licin^-    eminently    satisfactory.      ThV 


POWER    FACTOR— II. 


In  th 


Bv    E.   W.    DOREY.   A.M.I.E.E. 


and  distribution  of  alternating-ciu- 
rent  electricity  supply,  the  inaxi- 
iiium  over-all  conuuercia!  efficiency 
will  be  obtained  when  the  power 
factor  of  each  and  every  individual 
load  is  approximately  unity.  Wliere 
special  means  have  to  be  provided  to 
improve  the  power  factor,  it  is  un- 
desirable to  aim  at  correcting  U>  a 
Iiijilier  value  than  95  per  cent,  owing 
to  the  enormous  relative  increase  in 
condenser  capacity  which  is  neces- 
sary for  improvement  between  95  per 
cent,  and  unity.  To  improve  tiie 
power  factor  of  each  individual  load 
of  a  network  system  to  about  95  per 
cent.  (assui4iing  an  induction  motor 
load)  is  a  practical  impossibility 
owing  to  the  high  capital  outlay 
necessary,  but  there  is  ample  margin 
for  the  improvement  of  power  factor 
to  the  limit  mentioned  for  larger 
motor  loads,  say,  75/100  kVA  and 
upwards,  and  for  the  improvejiient 
of  the  overall  power  factor  of  a 
group  of  smaller  loads  fed  from  a 
sub-station. 

AVe  are,  tlierefore,  brought  to  the 
consumer  of  energy,  who,  unless 
penalised  tor  low  power  factor,  is 
usually  not  in  the  least  concerned 
whether  the  power  factor  of  the  load 
is  high  or  low,  and  will  be  quite  con- 
tent to  use  a  100-h.p.  motor  for  a 
50-h.p.  maximum  load  if  no  more 
suitable  machine  is  available.  Such 
conditions,  wdiich  are  (piite  general 
to-ilav  througlumt  the  country,   can- 


overall  etheieliry  is  high  uVer  a  wide 
ranue  of  hiacl,  wliile  its  silent  work- 
ing is  jiartiiularly  noticeable,  jirac- 
tically.  the  only  noise  being  <bie  to 
tiie  belt-driven  vacuum  j)ump.  In 
tlie  future,  even  this  will  be  elimi- 
nated, because  the  new  pumps  are  tn 
be  ilirect-coupled.  It  is  ])rop(JSed 
later  on  expei'imenlally  tn  transfer 
the  apparatus  frciii  the  lighting 
supjily  to  the  overliead  tramway 
traction  supply  at  a,  pressure  of  550 
volts,  the  higher  jircssurc  Ix'ing,  of 
cour.se,  iibtained  by  altering  the  tap- 
pings nn  the  three-phase  trans- 
former. 

The    last    set    is    at    tlie    Tetlenhall 
suli-statiim     (ii     tlie     Wnlverhaniplmi 


iratidU 


It   has.    h 


been  in  uperalinn  a  short  time,  so 
that  it  IS  too  early  to  form  any 
(lelinite  opinion,  though  iiol  ieal  ions 
so  far  are  satisfactory.  The  tech- 
nical particulars  are  approximately 
the  same  as  for  tlie  liirmitigham 
jilaut,  with  the  cxeeptinii  that  the 
frci|uency  in  this  case  is  50  cycles. 
\  photograph  is  reproduced  in  tig. 
.'i  ;  the  six-phase  main  transformer, 
with  anode  fuses  and  disconnectors, 
is  shown  on  the  right  of  the  reetitier. 
This  set  is  running  on  the  three-win 


Fig.  3.— Hkctiiikk   in    rinrMiMi.  St  i.-shtion.  Wolvk.uu.vmiton. 


This  set  IS  running  on  the  tliree-wirc 

lighting  and  power  network,   in  parallel   with  a    rotary         not   continue    as    alternating   load    develops,   and   many 
converter.  large  supply  undertakings  are  now  realising,  this  to  tlieir 

A  fourth  set  is  at  present  in  course  of  erection,  and 


others  will  rapidly  follow. 


t  ;  some  known  to  the  author  are  at  present  operating 
with  a  power  I'aeliu-  even  as  low  as  GO  per  cent.,  with  most 
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serious  consequences  to  the  general  operation  ol  the 
system.  Throughout  the  country  to-day  rates  for  elec- 
tricity supply  are  in  force  which  take  no  consideration 
whatever  of  tlie  power  factor,  with  the  result  that  the 
consumer  having  a  high  power  factor  must  necessarily 
sufler  for  the  benefit  of  the  consumer  with  low  power 
factor,  as  the  rates  are  based  on  average  conditions. 
Such  rates  remain  in  force  because  it  is  argued  that  the 
consumer  dislikes  a  complicated  charge  involving  power 
factor,  and  from  the  commercial  standpoint  it  is  abso- 
lutely necessary  to  quote  either  a  flat  rate  or  a  slidmg- 
scale  rate  based  on  average  conditions.  The  pursuance 
of  such  a  policy  has  resulted,  and  will  always  continue 
t  >  result,  in  low  power  factor  on  the  general  sy.^teni.  ai:i 
this,  in  turn,  must  involve  unnecessary  capital  expendi- 
ture on  cables,  transformers,  switchgear,  alternators, 
&c.,  to  deal  with  the  high  reactive  current,  as  well  as 
considerable  increase  in  losses  on  the  system  which  must 
inevitably  increase  the  average  price  per  unit  chargeable 
to  the  consumer. 

To-day,  when  there  is  considerable  difficulty  in  raising 
the  capital  necessary  for  the  operation  of  Supply  under- 
takings, it  would  be  interesting  to  know  how  many  thou- 
sands of  jjounds  are  being  s))ent  on  cables,  transformers, 
sub-stations,  and  the  like  which  could  have  been  avoided 
had  a  bold  policy  been  adopted  for  penalising  consumers 
for  low  power  factor.  It  must  be  admitted  that  to  edu- 
cate the  average  consumer  to  a  kVA  system  of  charge 
is  no  easy  matter,  but  when  it  is  put  in  the  light  of  an 
ultimate  saving  in  £  s.d.  it  usualh'  carries  the  day. 
The  question  really  resolves  itself  into  the  choice  of  two 
evils — either  to  ignore  power  factor  and  to  allow  the 
average  price  per  unit  to  soar  to  such  a  height  that 
energy  will  not  become  marketable  when  compared  with 
other  alternative  means  of  obtaining  power,  or  to  enforce 
a  bold  policy  of  a  penalty  for  low  power  factor  with 
perhaps  a  consequent  loss  of  a  few  fractious  consumers, 
who  eventually  will  revert  to  a  right  frame  of  mind. 

To  carry  the  argument  to  its  logical  conclusion  let  us 
take  the   following  hypothetical  cases:  — 


Sub-station  capacity  is  1,370  kV^A. 
Load  A.— 300  kW  at  UO  per  cent.  p.f.  =500  kVA. 
Load  li.— 522  kW  at  GO  per  cent.  p.f.  =  870  kVA. 
Load  C— 1,000  kW  at  unity  p.f.  =  1,000  kVA. 
If  loads  A  and  B  are  fed  from  the  sub-station :  — 
Load  A.— 300  kW,  GO  per  cent,  p.f.,  500  kVA. 
Load  B.— 522  kW,  GO  per  cent,  p.f.,  870  kVA. 
Loads  A  and  B.— 822  kW,   GO  per  cent,   p.f.,   1,370 

kVA. 
If  loads  A  and  C  are  fed  from  the  sub-station:  — 
Load  A.— 300  kW,  60  per  cent,  p.f.,  500  kVA. 
Load  C— 1,000  kW,  unity  p.f.,  1,000  kVA. 
Loads  A  and  C  (vectorial  sum).— 1,300  kW,,  94.8  per 

cent,  p.f.,  1,370  kVA. 

An  analysis  of  the  foregoing  simple  but  practical 
example  indicates  the  following:  — 

(A)  By  connecting  consumer  C  to  the  mains  in  lieu 
of  consumer  B,  it  is  possible  to  supply  through  the 
same  mains,  transformers,  &c.,  an  additional  1,300  - 
822  =  478  kW  load  or  478  units  per  hour. 

(B)  If  consumer  A  above  is  connected,  the  demand  on 
the  mains,  &c.,  is  500  kVA,  whereas  if  consumer  C 
above  is  connected  (unity  p.f.),  the  demand  will  be  1,000 
kVA.  Combining  the  two  gives  a  delnand  of  1,370 
kVA,  therefore  the  connection  of  C's  load  has  actually 
improved  the  power  factor  of  A's  load,  resulting  in  a 
reduction  of  A's  load  by  1,500  -  1,370  =  130  kVA. 

This  condition  of  affairs  at  present  exists  to  a  greater 
or  less  extent  in  supply  undertakings  throughout  the 
country.  Is  it  logical  or  commercially  sound  to  charge 
consumer  C  the  same  rate  as  consumers  A  and  B,  when 
with  given  plant,  A  and  B  with  822  kW  will  fully  loiul 
the  mains,  &c.,  whereas  A  and  C  will  enal)le  an  addi- 
tional 478  kW  to  be  taken  on  the  same  plant? 

Some  form  of  penalty  for  low  power  factor  is  vital  to 
the  supply  industry,  and  will  be  dealt  with  in  a  later 
article. 


A    PHASE-SHIFTING    DEVICE    FOR    METER    TESTING. 


[COMMUNICATED.] 


The  present  article  describes  a  home-made  arrangement 
for  testing  watt-hour  meters  on  various  jiower  factors. 

The  scheme  was  arranged  in  tlie  test  room  of  an  under- 
taking giving  the  bulk  of  its  consumers  a  single-phase 
a.c.  supply  which  was  originally  generated  by  single- 
phase  alternators  at  a  freipiency  of  GO  cycles.  In 
course  of  time  these  machines  were  superseded,  and 
3-phase  generation  was  adopted,  the  single-phase  high- 
pressure  network  being  split  into  two  jjortions,  and 
fed  from  a  Scott-connected  transformer  bank  in 
the  usual  way.  On  the  cixange-over  from  the 
old  reciprocating  jdant  to  tlie  3-phase  turbo-alter- 
nators, the  fre(|iieiicy  was  lowered  from  60  to  50 
cycles.  I-'or  some  time  previous  to  this  change, 
a.c.  meters  had  been  ordered  lor,  and  tested  with,  the 
proposed  new  frequency.  Tests  had  also  been  taken  on 
rei)re8entative  meters  of  the  types  in  connnon  use,  with 
.a  view  to  determining  the  probable  alteration  in  the 
accuracy  of  the  meter  wlien  the  new  frequency  was 
adopted.  These  tests  showed  that  an  alteration  of  the 
order  of  3  per  cent,  was  to  be  anticipated  on  lagging 
power  factor.s  of  about  0.5.  As  the  power  factor  of  the 
day  load  was  known  to  be  bad,  being  often  below  0.7, 
it  w.as  felt  that  the  effect  of  the  change  of  frequency 
was  too  pronounced  to  be  passed  over,  and  that  power 
meters  of  any  size  should  be  changed  as  soon  as  possible 
after  the  lowering  of  the  frequency,  and  replaced  by 
meters  calibrated  for  50-cycle  circuits. 

The  arrangements  for  testing  meters  at  power  factors 
other  than  approximatily  unity  had  been  very  inade- 
quate, the   only   apparatus   available  for  this  purpose 


being  a  number  of  choking  coils,  most  of  them  having 
closed  iron  circuits.  The  maximum  current  that  could 
be  obtained  at  a  power  factor  of  0.5,  lagging,  had  been 
about  40  amperes,  and  the  nature  of  the  reactance  was 
such  that  a  very  distorted  current  wave  was  probable. 
It  was  felt  that  the  quickest  and  best  way  of  adjusting 
a  number  of  meters  for  accurate  quadrature  of  the 
pressure  flux  would  bo  to  adjust  them  for  stand-still 
at  zero  power   factor. 

The  testing  equii)ment  for  a.c.  work  comprised  an 
adjustable  lamp  bank,  adjustable  resistances,  a  10-kVA, 
200/20-10  transformer,  and  a  series  of  Kelvin  astatic 
wattmeters.  Tlie  supply  for  testing  was  obtained  from 
a  50-kVA  transformer  excited  from  the  2,00()-volt  a.c. 
lju.sbars,  which  transformer  supplied  a  small  local  net- 
work. The  low-])ressure  3-])hase  supply  in  the  works  was 
located  at  the  end  of  the  l)uil(ling  remote  from  the  test 
room,  and  the  running  of  mains  from  this  position 
would  have  been  a  costly  matter.  As  cheapness  of  the 
projected  scheme  was  a  nine  qua  ik/ii,  it  was  decided  to 
olitain  in  the  test  room  n  low-])ressure  two-])hase  sujjply, 
and  to  see  what  could  ix'  done  in  the  way  of  arranging 
some  sort  of  phase  adjusting  device  in  coniu'ctioii  with 
this  supply. 

The  quadrature  phase  from  that  already  in  the  test 
room  was  obtained  from  an  old  5-kVA  transformer, 
which  was  jilaced  in  a  spare  feeder  cubicle  on  the  2,000- 
volt  board,  the  primary  being  supplied  through  the  fuse 
intended  for  the  feeder  booster.  The  secondary  was 
arranged  for  a  400-volt,  3-wire  supply,  the  400-volt 
terminals  being  connected  to  a  spare  pair  of  leads  run- 
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ning  from  the  test  room  to  the  'J,000-volt  switchboard, 
the  neutral  teriiiinal  being  earthed.  This  gave  a  volt- 
age system  represented  \)y  three  e(iual  vectors  arranged 
T  fashion.  These  would  enable  a  meter  whose  current 
coils  were  suiiplied  through  a  non-inductive  load  from 
the  original  testing  circuit,  to  have  its  power  factor 
changed  to  approximately  zero,  either  leading  or  lag- 
ging. In  order  to  obtain  power  factors  of  approximately 
0.5,  a  quantity  of  obsolete  gear  was  examined,  and 
three  auto-transformers  were  obtained  ;  one  had  a 
also  a  ratio  of  200/1(50,  By  connecting  these  trans- 
formers having  a  ratio  of  200/40  and,  of  course,  giving 
also  a  ratio  of  200/160.  By  connecting  these  trans- 
formers as  shown  in  fig.  1,  voltages  V,„  and  \^ 
■were  obtained  from  the  tapping  points  A  and  B,  and 
A  and  C  of  a  magnitude  of  about  190,  displaced  in 
phase  position  from  the  voltage  OA  Ijy  about  .58  deg., 
thus  enabling  power  factors  of  about  0.5  lagging  and 
leading,  to  be  obtained.  In  order  to  indicate  approxi- 
mately the  power  factor  of  the  meters  under  test,  a 
single-phase  switchboard-tyi)e  power-factor  meter  was 
fixed  up,  the  ])ressure  circuit  of  which  was  e.xcited  .from 
the  same  potential  as  that  applied  to  the  meters  through 
a  thir<l  arc  lamp  transformer  on  whicli  a  20()/S00  tap- 
ping was  discovered,  the  current  coil  being  supplied, 
either  direct  with  the  testing  cuirent  or  by  a  meter 
current  transformer  of  appropriate  ratio.  When  meters 
supplied  from  current  transformers  were  being  tested, 
the  power-factor  meter  was  connected  in  .series  with  one 
of  the  meters,  being  shorted  out  after  the  indication  had 
been  noted.  The  power-factor  meter  was  used  as  an 
approximate  indicator  only,  and  its  readings  were  not 


for  quadrature  by  supplying,  theni  at  zero  power,  required 
that  tills  condition  could  be  obtained  accurately.  \Vi4k 
a  Kelvin  wattmeter  in  a  circuit  giving  u  full-scale 
deflection  at  unity  power  factor,  w  ith  a  lamp  load,  trans- 
ferring tlie  potential  to  the  zero  power-factor  plugs 
gave  a  wattmeter  reading  of  about  4  per  cent,  oi  the 
kVA  in  the  circuit.  Although  the  wattmeter  could  jiot 
be  trusted  to  have  zero  phase  angle,  the  reading  was 
sufficient  to  show  that  true  quadrature  of  the  current 
and  voltage  in  tiie  meter  had  not  been  obtained..  Un- 
steadiness of  the  voltage,  and  tlie  fact  that  only  <.wo 
voltmeters  were  available,  made  it  impossible  to  obtain 
particulars  of  the  voltage  triangle  by  simultaneous  ob- 
servations of  the  two-phase  voltages  and  their  resultant. 

As  there  was  no  apparent  method,  with  the  gear  to 
hand,  of  obtaining  small  adjustments  of  the  phase  of 
the  voltage  applied  to  the  meters,  attempts  were  made 
fo  adjust  the  power  factor  by  small  changes  in  the  phase 
of  the  current.  This  was  suecessfully  acconiplished  by 
compounding  with  the  main  current  through  the  watt- 
meter and  the  meters  a  small  current  derived  from  the 
ipiadrature  phase  and  supplied  by  a  current  trans- 
former. For  this  purpose,  an  old  80/10  current  trans- 
former of  high  capacity  was  used,  the  80-ampere  wind- 
ing being  connected  to  the  ends  of  the  series  of  instru- 
ments, the  10-ampere  winding  being  connected  in  series 
with  a  small  bank  of  lamps  supplied  from  the  (juadra- 
ture  phase.  The  connections  and  vector  diagram  are 
illustrated  in  tig.  .'5.  The  method  proved  to  be  moat 
siiccessfnl,  and  small  adjustments  of  the  phase  of  the 
current  were  easily  and  conveniently  obtained. 

Having  the  means  of  accurately  adjusting  the  phase 
angle  between  the  current  and  .the  potentials  applied  to 
the  meters,  the  question  of  determining  the  criterion  for 
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utiliseil  f(.r  any  of  the  actual  tests,  although  the  in- 
strument jirovcd  to  be  very  reliable,  giving  an  accurate 
indication  of  zero  power  factor. 

The  whole  of  the  wires  from  the  arrangement  of  auto- 
transfbrmers  were  brought  to  a  nmnber  of  5-amp.  plug 
sockets.  A  further  series  of  sockets  was  arranged  under 
the  first,  these  latter  being  intended  to  take  tiie  j.otential 
leads  for  the  meters  and  the  wattmeter.  The  instru- 
ment sockets  were  connecteil  to  a  fiexible  lead,  terminat- 
ing in  a  iilug  wliich  could  be  inserted  in  the  sockets 
giving  the  various  power  factors.  The  arrangement  is 
shown  diagrammatically  in  fig.  2. 

The  ])ractice  had  been  to  test  small  meters  on  a  l:iiiip 
load,  whilst  large  meters  beyond  the  capacity  oi  the 
lamp  bank  were  tested  on  the  two-circuit  (.rinciple,  the 
heavy  current  being  supplied  at  either  10  or  20  volts 
from  the  10-kVA  transformer  already  referred  to.  Ex- 
perience had  show|i  that  with  the  apparatus  in  use  the 
l>ower  factor  of  the  secondary  supply  from  this  trans- 
former was  nearly  unity,  even  wiien  the  load  was  200 
amperes.  It  was,  therefore,  possible  to  test  all  meters 
at  power  factors  of  a]qiroximately  0.5,  leading  and 
lagging,  by  merely  inserting  the  instrument  socket  plug 
into  the  correct  power-factor  sockets. 

To  carry  out  the  proposed  idea  of  adjusting  meters 


Zero  power  factor  then  arose.  Had  the  various  watt- 
meters all  been  devoid  of  phase  .-ingle,  the  adjustment 
retpiired  would  simply  have  been  to  obtain  zero  reading, 
but  this  condition  did  not  obtain.  An  approximation 
to  the  actual  phase  angles  of  the  various  instruments 
was  obtained  from,  particulars  of  National  Physical 
Laboratory  tests  that  had  been  taken.  Examination  of 
the  test  certificates  showed  a  consistent  dilTerenc*  between 
the  accuracies  at  unity  and  at  0.5  power  factor.  From 
this  dilTcreuce  the  [jhase  angle  was  calculated.  Having 
determined  these  angles,  it  was  merely  necessary  so  to 
adjust  the  power  factor  that  the  reading  of  the  watt- 
meter was  a  percentage  of  the  volt-amperes  equal  to  the 
sine  of  the  phase  angle.  As  an  example  of  tlie  calcula- 
tion of  the  ]ihase  angle  by  this  method  a  wattmeter 
showed  a  dilTcreuce  in  accuracy  of  1.2  per  cent,  between 
iinitv  and  0.5  jiower  factor,  being  fast  on  a  lagging 
current.  This  indicates  that  the  apparent  power  factor 
in  the  watlnietcr  wascos->  0.5x0.1012.  or  cos- >  0.50fi, 
corresponding  to  an  apparent  angle  of  lag  of  50  deg. 
.'it;  mill.  The  difference  between  this  angle  and  (itt  deg., 
/.(.,  21  mill.,  is  the  phase  angle  of  the  wattmeter.  On 
zero  lagging  power  factor,  therefore,  the  wattmeter  will 
give  a  forward  reading  equal  to  sin  24  min.  x  volt  am^ 
peres,  or  0.7  per  cent,  of  the  reading  when'  the  pressure 
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coil  of  the  instrument  is  supplied  from  the  uuity  power 
factor  socket. 

It  may  be  added  that  this  method  gave  most  satis- 
faetory  rei-ults.  The  phase  of  the  current  having  been 
adjusted  lo  give  the  reijuired  reading  on  the  wattmeter. 
the  quadrature  rings  on  the  pressure  magnets  were  so 
adjusted  that  the  rotors  were  stationary.  Careful  tests 
of  meters  so  adjusted  could  reveal  no  difference  in  the 
constants  of  the  meters  at  unity,  0.5  leading,  and  lag- 
ging power  factors. 

The  writer  was  indebted  to  the  Metropolitan-Vickers 
Electrical  Co.,  Ltd.,  for  the  idea  of  compounding  witli 
the  main  current  supply  to  the  meters,  another  current 
considerably  displaced  in  phase  from  it,  to  obtain  adjust- 
ment of  tlie  power  factor  on  the  meters. 

The  advantage  of  the  method  described  above  is  that. 
as  the  adjusting  current  is  very  nearly  in  quadrature 
with  the  main  current,  small  variations  of  this  adjust- 
ing current  have  a  negligible  effect  on  tlie  magnitude  fif 
the  resultant  current,   merely   affecting  its  phase. 


INCREASED     REVENUE     FROM     SMALL 
CONSUMERS. 


By  "  INTERESTED." 


The  discussion  at  the  Institution  tliis  year  serves  to 
illustrate  more  fully  a  point  whicli  I  have  had  in  mind 
a  long  time,  i.e.,  the  failure  of  many  engineers  or 
managers  of  electricity  sujjply  stations  fully  to  realise 
that  their  undertakings  are  like  unto  business  concerns 
selling  a  particular  class  of  goods,  and  that  the  question 
of  non-paying  services  shouhl  be  looked  at  in  the  liglit 
of  getting  more  business  from  present  customers. 

The  capital  in  connection  with  a  new  service  to  a  small 
consumer  is  tlie  equivalent  of  the  cost  to  a  business  man 
of  a  customer's  first  purchase,  where  such  trade  is  more 
or  less  confined  to  a  certain  class  of  goods.  It  is  by 
repeat  orders  or  purchases  that  increased  business  is 
done,  and  engineers  should  make  such  arrangements 
as  will  ensure,  in  their  case,  that  a  new  consumer  repeats 
his  order,  or,  in  other  words,  extends  or  increases  his 
original  demand  for  electricity  fur  ((Xikin;,'.  wasliing. 
heating,  lighting,  ventilating,  kc. 

Municipal  supply  undertakings  are,  of  course,  handi- 
capped to  a  certain  extent  owing  to  the  local  opposition 
to  municipal  trading,  but  every  endeavour  should  be 
made  strongly  to  put  forward  tlie  case  in  the  proper 
light  for  certain  forms  of  trading  liy  way  of  supplying 
radiators,   kettles,   .stoves,   fans,  irons,  itc. 

A  business  man  arranges  to  advertise  and  illustrate 
the  goods  he  has  for  sale  in  the  mast  up-to-date  and 
eflScient  manner  possible  for  the  purpose  of  increasing 
sales  and  obtaining  repeat  orders.  The  efforts  of  those 
whose  Inisiness  it  is  to  sell  eleitricity  often  cease  when 
the  service  is  laid,  and  the  supply  connected  to  a  cus- 
tomers' mains.  That  is  just  where  the  business  man 
scores;  he  foUowx  up  inquiries  and  orders.  On  the 
other  hand,  a  small  consumer  of  electricity  usually  hears 
nothing  further  from  the  supply  authorities,  once  the 
service  is  completed  and  connection  made,  except  an 
occasional  account  for  energy  consumed  or,  may-be, 
the  notification  of  increased  charges. 

No  one  calls,  or  even  inquires  by  letter,  whether  the 
supply  is  satisfactory  to  the  purchaser,  or  whether  he 
for  she)  would  welcome  further  information  concerning 
the  possiljilities  of  effecting  saving  by  extending  the  use 
of  electricity  for  heating  water  or  cooking  breakfast, 
or  about  liic  advantages  of  one  or  two  small  radiators 
or  fans  about  the  house,  shop,  or  offices. 

The  electricity  undertaking  manager  should  make 
every  endeavotir  to  turn  that  oriirinally  unprofitable 
service  eventually  into  a  paying  one.  Proper,  neat. 
Incid,  illnsrtrated  correspondence  following  up  at  periodi- 
cal intervals,  together  with  the  offer  of  a  representative 
to  call  .ind  advise  or  exjilain  any  points  not  quite  clear. 
or  to  give  a  demonstration  of  any  apparatus,  would  do 
much  towards  reducing  the  number  of  unprofitable  cus- 


tomers. The  aim  should  be  increased  revenue  from 
present  customers,  rather  than  to  get  many  more  cus- 
tomers with  but  a  small  increase  in  receipts. 

Many  methods  could  be  adopted.  The  small  con- 
sumer himself  could  become  an  advertisement  by  pro- 
viding an  illustration  of  how  inexpensive  it  is  to  light 
small  property  oy  electricity,  showing  the  saving  effected 
in  redecoration  and  laborious  spring  cleaning,  and  by 
demonstrating  the  cheap  and  handy  methods  of  using 
electricity  to  boil  water  for  tea,  coffee,  or  cocoa,  itc. 
That  little  shaving-water  heater  or  curling  tongs  could 
be  mentioned,  pointing  out  that  both  are  cheap  and 
suitable  gifts  at  seasonable  times;  and  electric  irons 
should  be  in  universal  use.  Ignorance  of  the  cost  and 
capabilities  of  these  goods  on  the  part  of  the  consumer 
is  no  doubt  the  reason  why  so  lew  are  in  use. 

Evidently  many  small  consumers  of  electricity  experi- 
ence a  feeling  of  being  "  left  out  in  the  cold  "  as  com- 
pared with  larger  customers,  and  the  occasional  receipt 
of  a  polite  inquiry  and  offer  of  advice  and  demonstra- 
tion, in  view  of  possible  extensions,  would  at  least  serve 
t3  dispel  that  feeling  and  Ijriiig  consumers  more  into 
sympathy  with  the  whole  business  of  the  undertaking. 

The  small  man  wants  small  electrical  goods  on  the 
liiie-purcha.se  system,  provided  some  form  of  guaranteed 
maintenance  is  arranged,  which,  whilst  costing  him  a 
small  sum  per  quarter,  enables  him  to  feel  free  from 
heavy  expense  for  rejjair  or  replacement,  yet  enables  him 
to  use  the  apparatus  with  contidence,  fearing  no  mysteri- 
ous connections  or  breakages  :  these,  if  they  occur,  arc 
the  job  of  the  "maintenance  man." 

That  great  stumbling  block  "  peak  load  "  could  be 
made  a  little  less  steep  by  installing  limiters  on  small 
property  using  electricity  fen-  purposes  other  than  light- 
ing. Such  customers  would  not  worry  provided  the 
whole  just  cause,  reason,  and  effect  were  clearly  and 
politely  explained   and  demonstrated. 

Invitations  to  simple  demonstrations  will  more  than 
pay  for  their  cost  by  bringing  in  more  revenue  without 
further  capital  outlay.  From  conversation  with  not  a 
few  small  electricity  consumers.  1  learn  that  more  in- 
formation regarding  the  possiltilities  of  using  electricity 
for  purpo.ses  other  than  lighting  would  be  welcomed. 
A  few  simple  demonstrations  in  the  district  whence  they 
obtain  their  supply  would  do  much  to  this  end.  Exhibi- 
tions on  a  large  scale  are  certainly  generally  advanta- 
geous :  but  many  there  are  who  refrain  from  iii(|uiri'ig 
abiiut  the  pressure,  voltage,  or  consumption  of  the  ap- 
par.itus  (ill  show,  fearing  lest  their  ignorance  of  the 
subject  should  afford  amusement  to  onlookers. 

There  is  yet  a  large  market  for  electrical  domestic 
aiqiaratus  in  small  property — but  not  without  that  main- 
tenance agreement.  The  "  All-in  "  jiolicy  is  what  is 
required,  and  would  well  pay  each  undertaking  institut- 
ing it. 


Automatic  Train  Control. — The  Anjjus  system  for  the 
automatic  prevention  of  railway  coUisions  was  given  a  euccesB- 
ful  trial  on  the  railway  at  Dyke,  near  Brighton,  on  Septem- 
ber '2'ind,  when  a  large  number  of  railway  othcials  and  other 
interested  persons  were  present.  The  sy.stein,  it  is  claimed, 
protects  trains  from  collision  at  every  part  of  the  railway  track, 
single  or  double,  junctions,  termini,  crossings,  sidings,  etc. 
Bach  train  is  automatically  warned  if  there  is  a  risk  of  col- 
lision, but  if  not  acted  upon  promptly  then  each  locomotive 
automatically  shuts  off  its  motive  power  and  applies  the  brakes 
to  the  train.  .'\  train  thus  stopp<'d  cannot  proceed  until  the 
track  is  clear  again.  Trains  can  run  at  full  speed  through  the 
densest  fog  or  other  adverse  weather  conditions  without  danger 
of  collision.  Each  train  is  automatically  protected  against  de- 
railment at  curves  and  points.  Each  locomotive  is  fitted  with 
electrical  instruments  and  mechanical  appliances.  It  is  to  be 
specially  noted  that  no  shoes,  contacts,  or  ramps  are  used  on 
the  tracks.  The  rails  are  l)oiided  together  with  copper  wiii's, 
and  the  line  is  divided  into  insulated  sections.  One  ot  the 
locomotives  was  sijvitched  on  to  the  same  line  as  the  other 
locomotive.  When  the  two  engines  were  nearing  the  same 
section  two  whistles  were  heard,  and  both  engines  were 
stopped  automatically.  No  action  whatever  had  been  taken  by 
the  drivers.  Mr.  Angus's  system  is  so  arranged  that  the 
engine  is  stopped  when  there  is  anything  on  the  line  causing  a 
short  circuit.  A  defect  on  the  locomotive,  a  breakage  of  the 
apparatus,  a  rail  misplaced  or  a  wire  down — all  have  the  same 
effect — the  locomotive  is  brought  to  a  stop. — The  Times. 
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CORRESPONDENCE. 

Lttttri  received  iy  u>  ajter  6  P.M.  ON  Tuesday  cannot  appear  until 
the  follmmng  week.  Lk'rrenpotidents  should  J orward  their  communi- 
catio-ns  at  tM  earliest  possible  iitonietU,  Aw  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


A  Sensitive  Meter. 

With  reference  to  tlie  above  iu  your  issue  of  October  7th, 
the  writer  fails  to  see  why  the  meter,  rotating  with  both 
switches  closed,   should  occasion  your  correspondent  surprise. 

Assuming  no  meter  in  circuit,  the  leads  between  each  switch 
to  be  the  same  in  all  respects,  and  no  diflerence  in  the  contact 
resistance  across  each  switch,  one  would  naturally  expect  the 
current  to  divide  equally  between   the  two  leads. 

Introducing  the  meter  into  lead  -A,,  B^  increases  (normally, 
only  shghtly)  the  resistance  of  that  leg,  and  coupled  wiiu 
this,  there  may  be  a  higher  contact  resistance  across  switch  A 
than  exists  across  B,  all  of  which  resistance  would  tend  to 
keep  the  current  in  the  meter  leads  at  a  lower  value  than 
in  lead  A,,  B,,  but  not  so  low  as  "  Surprised  "  would  give 
us  to  understand. 

The  writer  is  of  opinion  that,  with  both  switches  closed,  the 
meter  should  normally  rotate  at  a-  speed  somewhat  less  than 
half  that  at  which  it  would  rotate  when  all  the  current  was 
Howing  through  it. 

If  it  does  not,  then  either  the  total  resistance  of  the  meter, 
meter  leads  and  switch  A  contacts  is  abnormally  high  (com- 
pared with  lead  A,,  Bi).  or  the  meter  (no  reflections  on 
Messrs.  C.  &  H.)  is  very  sluggish. 

F.    W.    B. 

Birkenhead. 

October  8th,  1921. 


The  Durability  of   Lead=covered  Wiring. 

I  propose  installing  electric  lighting  in  my  house,  my  inten- 
tion being  to  wire  it  with  lead-covered  wire,  but  on  discussing 
the  matter  with  a  practical  electrician  he  condemned  it;  the 
reason  given  was  that  in  six  or  seven  years'  time  one  has 
practically  to  renew  the  wiring  through  deterioration  of  the 
lead  covering.  I  shall  be  glad  to  have  the  opinions  and 
experience  of  your  readers. 

W.  T.  J. 

The  E.P.E.A.  and  the  E.T.U 

Further  to  Mr.  Webb's  letter  on  the  above  matter  in  your 
issue  of  the  7th  inst.,  I  enclose  a  copy  of  our  reply  thereto. 

I  do  not  propose  to  discuss  the  issue  raised  by  Mr.  Webb, 
as  the  disadvantage  to  all  concerned  will  be  obvious  to  your 
readers.  Furthermore,  the  negotiations  to  which  reference 
has  been  made  are  between  the  Na'tional  Executives  of  the 
two  organisations. 

W.  Arthur  Jones, 

General  Secretarn, 
Electrical  Power  Engineers'  Association. 
Ijondon. 
October  10th,  19'21. 

[The  enclosure  indicated  that  the  Committee  of  the  E.P.E..A. 
would  reply  as  early  as  possible. — Eds.  Elec.  Rev.] 


Small   Waterpowers. 

I  have  a  bungalow,  near  which  runs  a  stream,  about  4  ft. 
wide  and  6  in.  in  depth.  There  is  a  fall  of  about  .3  ft.  The 
question  is  :  Could  I  get  sufficient  power  from  it  to  generate 
enough  electricity  to  light  the  bungalow'?  I  should  like  to 
know   before  pursumg  this  matter  further. 

A.   C.   Burt. 
London . 
October  8th,  19'21. 

[It  is  probable  that  by  utilising  the  whole  of  the  available 
energy  of  the  stream,  our  correspondent  would  be  able  to 
light  a  bungalow.  'The  cost  of  th<>  waterwheel  and  generating 
plant  would,  however,  be  prohibitive.  We  hope  to  publisii 
an  article  on  the  possibilitie.f  of  power  generation  from  small 
waterwheels  shortly.— Eds.  Et.EC.  Rev.] 


Lighting  Bakers'   Ovens. 

I  have  litted  electric  light  for  lighting  bakers'  ovens,  which 
is  accomplished  by  the  us*>,  of  a  double-swing  bracket  fitted 
to  the  side  of  the  oven  entrance.  When  bread  is  being  put 
into  or  removed  from  the  oven,  the  bracket  is  swung  into 
the  oven. 

Tliis  bracket  is  wired  with  asbestos  braided  flexible,  and 
fitted  with  an  ordinary  screwed  lamp-holder,  and  a  250-volt, 
3'2-c.p.  carbon  lamp. 

The  lamp  is  affected  by  the  heat  in  that  the  cap  becomes 
detached  from  the  bidb,  also  the  solder  melts  from  the  con- 
tacts; otherwise  the   lamp  is  all  right. 

Could  any  of  your  readers  give  any  suggestions  to  overcome 
the  above   difficulty'? 

Electro. 

October  8th.  19'21. 


A  Spare  Armature  Incident. 

With  reference  to  "  F.  W.  G.'s  "  problem,  I  am  convinced 
that  the  armatures  are  electrically  interchangeable  subject 
to  slight  modilication  of  connections,  and  that  the  interpole 
held  winding  was  not  correct  with  the  second  armatuie  fitted. 

To  solve  the  problem  I  propose  adopting  the  "  Scotch  " 
method,  i.e.,  by  asking  another  question  :  What  caused  tlie 
reversal  of  rotation  when  the  second  armature  was  ntted 
without  altering  any  connections?  It  must  be  borne  in  mind 
that  to  obtain  satisfactory  reversal  of  an  interpole  motor  it  is 
necessary  to  reverse  either  (a)  the  shunt  field  winding,  or  [b) 
the  armature  and  interpole  winding. 

When  the  second  armature  was  fitted,  the  only  possible 
thing  that  could  have  happened  was  a  reversal  of  the  direction 
of  current  in  the  armature  winding  itself.  In  short,  one 
armature  was  wound  "  progressive  "  and  the  other  "  retro- 
gressive," but  in  all  other  respects  they  were  similar  and 
interchangeable. 

It  should  be  pointed  out  under  condition  (6)  that  both  the 
armature  and  the  interpole  winding  should  be  reversed,  so 
that  in  this  instance  the  second  armature  \\as  automatically 
reversed,  but  not  the  interpole  winding,  and  this  caused  the 
fireworks.  When  the  shunt  field  winding  was  altered  to 
correct  the  rotation,  the  interpole  windings  were  still  not 
functioning  correctly.  This  was  the  cause  of  the  fireworks. 
If  "  F.  W.  G."  had  tested  the  polarity  of  the  field  windings 
he  would  have  discovered  this  error.  To  permit  the  seqond 
armautre  to  be  fitted  and  keep  the  correct  rotation. 
"  P.  W.  O."  could  have  (c)  reversed  the  armature  leads  at 
the  brushes,  or  (rf)  reversed  the  shunt  field,  and  also  the 
interpoles  in   this  instance. 

The  statement  in  "  P.  W.  G.'s  "  letter  that  "  on  starting 
the  motor  ran  in  the  opposite  direction  and  of  course  sparked," 
would  appear  to  indicate  that  he  did  not  expect  satisfactory 
running  in  both  directions.  The  very  fact  that  the  motor  is 
fitted  with  interpoles  ensures  satisfactory  reversal  (if  they 
are  properly  connected)  without  commutation  trouble  or  "  fire- 
works." 

G.  W.  T. 

Glasgow. 

October  Wth,  1921. 


The  Contractors   Future. 

I  have  read  with  great  interest  the  article  under  the  above 
heading  in  your  issue  of  the  16th  September,  and  consider 
that  the  scheme  put  forward  is  one  which  deserves  the  con- 
sideration of  every  electrical  contractor. 

There  is  no  doubt  that  if  all  local  contractors  joined'  forces, 
and  were  thus  enabled  to  provide  first-class  show-rooms  and 
so  display  electrical  goods  to  the  very  best  advantage,  it  must 
automatically  increase  sales,  which  is  the  beginning  of  the 
development  of  an  electrical  contractor's  business.  The  fact 
also  that  there  would  not  be  that  local  rivalry,  would  naturally, 
level  up  prices,  and  the  accumulation  of  assets  and  finance 
should  greatly  assist  in  reducing  overhead  charges  to  a 
minimum,  with  a  maximum  of  efficiency  in  display  and  con- 
trol. 

I  have  also  read  a  letter  in  your  issue  of  September  30th. 
signed  "  Britain  First,"  and  I  aju  inclined  to  think  that;  the 
writer  has  missed  the  essentials  of  the  article  in  your  issue 
of  September  16th,  and  treated  it  as  purely  a  personal  letter. 

It  would  appear  to  me  that  the  article  written  by  Mr. 
Hawkins  is  one  to  encourage  the  development  of  the  electrical 
business  in  this  country,  and  not  with  a  view  solely  of  devel- 
oping the  goods  of  an  American  electrical  company  which  he 
represents.  Whether  the  goods  sold  are  of  American  origin 
or  British,  the  great  thing  is  to  display  and  sell,  and  if  this 
principle  is  acknowledged  as  being  the  first  es.sential.  the 
question  of  the  purchase  of  goods  rests  with  the  contractor. 
It  is  only  natural  that  Mr.  Hawkins  wishes  to  develop  more 
extensively  his  goods  on  the  British  market,  and  at  the  same 
time  it  is  "in  the  interests  of  the  country  that  both  the  import 
and  export  trade  should  be  developed.  Obviously  if  goods 
cannot  be  produced  in  this  country  at  the  same  figure,  or  of 
an  equal  quality  to  those  of  other  countries,  the  consumer  will. 
naturally,  wish  to  buy  the  goods  which  are  the  cheapest  and 
best,  and  it  is  only  by  increasing  sales  all  round  that  the 
country  will  get  back  to  its  old  position,  wliether  in  the  elec- 
trical industry  or  in  any  other. 

The  remark  in  the  last  paragraph  of  the  letter  written  by 
"  Britain  First."  as  to  appealing  to  an  American  factor  for 
protection  and  advice  as  to  how  to  run  our  affairs,  dtx^s  not 
enter  into  the  question,  and  is  not  worth  considering. 

R.  Durnford. 

London. 

October  ifh.  1921. 


As  a  provincial  contractor  I  am  very  interested  in  the  recent 
articles  and  correspondence  on  the  above  subject,  and  I  hope 
it  will  promote  a  healthy  and  helpful  discussion  on  the  subject. 

Unlike  an  ordinary  retailer,  the  contractor's  responsibility 
does  not  end  when  the  various  appliances  leave  the  shop:  the 
client  has  to  be  educated  into  their  uses,  and  there  is  always 
the  difficulty  of  arranging  for  the  attachment  to  the  circuit. 
as  the  number  of  plug  tops,  adapters,  and  connector.'^  is  legion 

Again,  much  of  the  appnrntus  on  the  market  at  the  present 
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time,  although  fundamentally  right,  lacks  perfection  in  elec- 
trical details  to  a  very  serious  extent.  We  are  offered  appa- 
ratus in  which  electro-plate  and  finish  are  made  special 
features.  This  is  all  very  well  for  the  wealthy  customer, 
liut  if  shop  salos  are  going  to  do  big  things  for  the  contractor, 
he  must  he  able  to  touch  the  middle-class  customer  with  a 
■■  Ford  "  type  of  apparatus. 

I  boiiove  the  wonderful  advance  in  the  efficiency  and 
detail  improvement  of  the  modern  motor-car  has  been  achieved 
mainly  from  the  criticism  offered  in  the  "  Correspondence  " 
columns  of  the  Motor  Press,  and  although  it  would  perhaps  be 
considered  infra  diy.  to  use  the  Electrical  Review  to  such  an 
extent  for  this  purpose.  I  think  it  would  be  an  advantage  if 
manufacturers  were  criticised  without  being  accused  of  adver- 
tising their  wares. 

Speaking  of  the  contractor  generally,  I  consider  him  as  one 
of  the  greatest  pioneers  of  modern  times,  and  if  one  rarely 
hears  of  him  as  retiring  from  business,  it  is  not  because  he 
is  devoid  of  business  qualities,  but  because  his  profits  are 
absorbed  in  convincing  the  British  public  of  the  great  advan- 
tage electricity  offers.  No  doubt  when  manufacturers  are 
able  to  offer "  fool-proof  apparatus  that  will  appeal  to  the 
pockets  of  the  ordinary  consumer,  and  compare  with  his 
present  standard  of  reliabihty.  the  contractor  will  be  found 
wilUng  to  undertake  the  organisation  of  the  sales  department 
to  any  suitable  dimensions. 

flrimsbv. 

October  ith,  19-21.     

The  subject  matter  of  the  article  which  appeared  in  your 
issue  of  the  Kith  ultimo  opens  a  vast  field  for  discussion. 
and  if  approached  in  the  proper  spirit  would  no  doubt  lead 
to  good  results  to  all  aineerned  in  our  industry,  and  therefore 
the  gratuitous  advertisement  letter  should  make  way  for 
practical  suggestions  on  this  very  interesting  topic. 

Mr.  Hawkins's  article  contains  some  good  suggestions,  but 
in  the  main  I  feel  inclined  to  endorse  "  Britain  First's  " 
remarks.  Mr.  Hodge  has  gone  to  some  pains  to  point  out  that 
the  average  contractor  does  not  know  his  business,  and  would 
be  better  off  if  the  manufacturers  were  allowed  to  supervise 
his  contracts,  and  no  doubt  Mr.  Hodge  would  be  willing, 
if  called  upon,  to  give  the  name  of  the  only  manufacturer 
who  is  capable  of  this  expert  supervision. 

I  have  a  great  deal  of  Kjmpathy  with  the  often  despised 
contractors,  and  their  so-called  want  of  enterprise.  I  should 
like  to  hear  how  the  contractor  is  expected  to  compete  with 
the  well-equipped  show-rooms  in  practically  every  district 
run  in  connection  with  the  supply  company,  and  generally  at 
a  loss,  which  loss  the  ratepayer  has  to  bear.  Another  question 
is  how  many  contractors  receive  the  orders  for  electric  hght 
fittings,  or  lamps,  for  installations  which  they  install'?  Even 
with  the  careful  attention  now  given  by  the  wholesale 
suppliers  to  allowing  trade  discounts,  there  is  still  a  consider- 
able leakage,  which  affects  the  contractor  adversely.  Until 
the  contractor  can  be  certain  in  his  mind  that  no  user  can 
obtain  trade  terms,  he  will  be  very  chary  of  stocking  show 
and  sales  rooms,  and  engaging  expensive  sales  as.sistants. 

W.  C.  Jeary, 
Managing  Director, 

London,  The  Jeary  Elect.  Co.,  Ltd. 

October  Wi,  1021. 


Situations  Vacant. 

.Mlow  me  fo  endorse  the  opinion  of  "  Watts  "  in  your  issue 
of  September  23rd,  calling  attention  to  the  number  of  adver- 
tisements in  your  columns  of  situations  vacant,  which  afford 
no  clue  to  their  locality.  I  would  also  like  to  call  attention 
to  the  lack  of  consideration  shown  by  many  advertisers  in  neg- 
lecting to  notify  unsuccessful  applicants  that  the  appointment 
has  been  filled.  Personally.  I  have  been  answering  advertise- 
ments of  situations  vacant  in  your  columns  for  the  past  nine 
months,  and  although  I  often  enclose  a  stamped  addressed 
envelop©  for  reply,  not  2  per  cer.t.  of  the  advertisers  had  the 
cnurtesv  to  reply.  I  am  aware  that  you  have  placed  n  column 
at  the  disposal  of  advertisers,  wherein  they  may  announce  that 
the  vacancy  has  been  filled,  yet  how  many  of  them  think  it 
worth  while  to  study  the  convenience  of  the 

Unsuccessful  Applicant? 

October  ath,  1021. 

Cleaning  Hnamelled  Slate. 

I  have  made  very  extensive  in(|Miries.  and  made  a  great 
number  of  experiments,  to  try  and  find  the  best  material  for 
cleaning  and  polishing  enamelled  slate  switchboards,  but  with- 
out succe.ss  so  far. 

Possibly  sonif  of  your  readers  may  have  soK'cd  the  problem. 

I  have  found  tli^it  neither  petrol,  paraffin,  nor  metliylated 
snirit  is  of  the  slightest  use,  as  they  all  leave  u'veasy-looking 
streakB.  and  make  the  surface  look  worse  than  before. 

Oil  picks  up  too  much  dust. 

Any  assistance  you  can  give  will  be  greatly  appreciated. 

,1     H.   Robhnrds. 

Chief  Electrician. 
Lewisham  Hippodrome 
October  ith.  1921. 


Leading'in  from  Overhead  Mains. 

In  response  to  the  inquiry  in  your  issue  of  the  16th  ult.,  we 
have  recently  erected  a  number  of  service  brackets  for  the 
Manchester  Corporation  on  the  Blackley  Housing  Estate,  the 
design  of  which  may  prove  of  interest  to  your  correspondents. 

The  accompanying  sketch,  together  with  the  following  de- 
tails, will,  we  think,  clearly  explain  the  construction  employed. 

'The  channel  steel  member  carrying  the  insulators,  and 
placed  with  its  flanges  toward  the  wall  to  minimise  the  possi- 
bility of  rotation,  is  held  in  position  by  a  tube  passing  through 
the  wall  and  secured  by  lock  nuts,  which  bear  against  the 
square  washer  shown.  A  liend  is  fitted  at  the  outer  end  to 
prevent  ingress  of  rain,  and  insulating  bushes  are  fixed  at  the 
ends  of  tube  and  bend  to  guard  against  abrasion  of  the  m- 
buiuteU  leads  connecting  overhead  service  wires  to  the  main 
cut-outs. 

By  utihsing  the  lead-in  tube  as  a  fixing,  the  work  of  erection 
is  simplified,  since  one  hole  only  has  to  be  made  in  the  wall. 


The  insulators  u.sed  are  of  our  standard  disk  pattern,  the 
fittings  of  which  are  .so  arranged  that  the  porcelain  is  in  com- 
pression, and  since  a  resilient  medium  is  interposed  between 
the  porcelain  and  fitting,  abrasion  is  prevented. 

The  insulators  are  attached  to  the  channel  steel  support  by 
"  D  "  links,  and  being  free  to  move  both  horizontally  and 
vertically  through  a  wide  range,  will  set  themselves  to  almost 
any  angle  at  which  the  service  wires  may  approach  the 
bracket.  The  supporting  member  may  be  placed  horizontally 
if  desired  for  use  with  two  wires  run  side  by  side,  the  insu- 
lators being  equally  eflicient  in  either  position.  The  leading-in 
tube  may,  by  means  of  an  adapter,  be  extended  by  conduit  to 
the  cut-out  board,  thus  affording  continuous  protection  to  the 
leading-in  wires,  lliis  is  not  easily  effected  when  porcelain 
tubes  are  used. 

Geo.  V.  Twiss, 

Managinfi  Director, 
Tu'in.s  KlecJnc  TraiiKinission,    IJrl. 

London. 

October  'jth,  1921. 


Electric   Irons  in  Canada. 

I  have  recently  been  struck  i)y  the  comparatively  high 
price  at  which  electric  irons  retail  in  Canada;  $0.t)U  each  less 
a  wholesale  discount  of  about  30  per  cent,  for  large  quantities 
seems  the  average  figure.  I  am  sure  that  at  this  price  there 
are  many  Briti.sh  manufacturers  who  could  compete,  and  T 
think  it  will  be  worth  while  calling  their  attention  to  this 
market. 

American  irons  are  being  largely  sold,  but  as  there  is  a 
preferential  Customs  duty  on  Briti.sh  irons,  and  the  American 
exchange  is  again.st  Canada  and  in  favour  of  this  c()untry 
there  should  be  every  reason  to  expect  a  good  sale  for  British 
irons. 

It  should  be  borne  in  mind  that  electric  irons  are  far  more 
imiversally  in  u.se  in  Canada  than  they  are  in  England,  and 
sell   in   corresponding  larger  numbers. 

.\  saninle  iron,  if  submitted,  has  to  be  inspected  and  passed 
by  the  Underwriters'  Bureau,  but  that  is  a  mere  formality 
with  a  good  grade  English  iron. 

The  Department  of  Overseas  Trade  here  will  gladly  assist 
British  manufacturers  to  cater  for  this  market. 

Export. 

Ijondon, 
October  ^th.  1921. 
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Coventry  Corporation  and  the  E.P.L.A. 

I  hear  that  following  the  dispute  which  exi.stcd  between  the 
Yorkshu'e  Electric  Power  Co.  and  the  E.P.E.A.  some  trouble 
has  arisen  m  connection  with  the  appointment  of  one  of  the 
Yorkshire  Electric  Power  (Jo.'s  engineers  by  the  electricity 
department  of  the  Coventry  Corporation,  and  it  would  be  of 
puolic  interest  if  the  secretary  of  the  E.P.E-.'V.  could  supply 
any  particulars  of  the  exact  po.sition  taken  up  by  them. 

Uctobcr  mil,  19'21.  Fair  Play. 

LWe  have  submitted  a  copy  of  this  letter  to  the  general 
secretary  of  the  E.P.E.A.,  Mr.  \V.  Arthur  Jones,  who  says:  — 

"  The  incident  to  which  your  correspondent  refers,  and 
which  might  have  culminated  in  a  serious  dispute,  was  a 
(hfference  between  the  Coventry  Corporation  and  the  E.P.E.A. 
in  connection  with  an  appointment  recently  made  by  the 
Corporation  to  the  technical  staff  of  its  electricity  undertaking. 

"  Negotiations  between  the  Corporation  and  the  Association 
having  reached  a  deadlock,  the  matter  was  referred  to  the 
National  Joint  Board  of  Employers  and  Members  of  Staffs. 
That  body  has  now  given  its  decision  on  the  matter,  and  this 
deciBion  has  been  agreed  to  by  both  parties  to  the  dispute." — 
Eds.  Elf.c.  Rrv.]        

Accumulator  Froth. 

Whilst  appreciating  the  service  rendered  by  your  correspond- 
ent Mr.  Thos.  Hesketh,  in  ventilating  this  question  so  energeti- 
cally, one  cannot  but  feel  that  his  recent  unfortunate  experi- 
ences have  led  him  to  attach  to  this  question  an  importance 
which  might  not  be  shared  by  the  generahty  of  accumulator 
manufacturers  and  users.  It  must  surely  have  long  been 
recognised  by  progressive  makers  of  accumulators,  that  the 
hope  of  afl  advance  is  founded  on  consistent  scientific  experi- 
ment and  control,  and  the  present  problem  is  just  such  a 
one  as  would  naturally  be  entrusted  to  the  scientihc  adviser. 

Mr.  Plesketh  runs  the  grave  risk  of  prejudging  the  question 
by  starting  with  the  assumption  that  frothing  is  due  solely 
to  the  celluloid  box,  and  he  suggests  a  palliative  which  would 
iob  the  celluloid  box  of  its  useful  property  of  transparency. 
It  would  appear  preferable  to  determine  whether  or  not 
such  factors  as  the  decomposition  of  the  separators  and  the 
gassing  of  carbonated  plates  (following  insufiicient  forma- 
tion) are  in  any  way  operative,  and  if  the  celluloid  should 
eventually  prove  to  "be  the  sole  delinquent,  to  replace  it  by 
celluloid  which  is  unattacked  by  exposure  at  40  deg.  C.  to 
sulphuric  acid  of  specific  gravity  1.280.  This  is  not  a  severe 
test,  and  material  which  will  not  pass  it  should  be  considered 
unsuitable  for  accumulator  work. 

No  doubt  Mr.  Hesketh  would  consider  himself  well  repaid 
if  he  received  from  the  manufacturers  whose  goods  have 
proved  unsatisfactory,  an  assurance  that  such  a  test  was  now 
included  in  their  regular  laboratory  routine. 

The  firm  with  which  the  present  writer  is  associated  has 
wide  experience  of  the  manufacture  and  use  of  accumulators 
of  all  sizes  and  descriptions  in  celluloid  containers.  For  the 
greater  part  these  accumulators  supply  a  market  where  they 
are  subjected  to  uncommonly  hard  usage,  and  where  scrutiny 
with  respect  to  quality  and  life  of  the  accumulator  is  systema- 
tic and  severe.  The  inference  is  unavoidable  that  if  frothing 
of  the  electrolyte  had  occurred  on  any  considerable  scale, 
the  deleterious  effects  would  have  given  cause  for  wide-spread 
complaints,  which  in  point  of  fact  have  never  been  received, 
although  upwards  of  200.000  Oldham  special  process  accumu- 
lators in  celluloid  ca.ses  are  in  use  throughout  the  British 
coalfields  alone. 

Herbert  E.  Clarke. 

Manchester,  Research  LaboTntory . 

October  5th,  1921.  Oldham  S  Son,  Ltd. 


The  discussion  which  is  being  carried  on  re  the  above  sub- 
ject is  very  interesting.  Makers  evidently  have  no  solution  to 
offer,  either  as  to  the  cause  or  to  a  method  of  prevention.  I 
have  under  my  care  accumulators  of  all  makes — good  and  bad 
—and  frothing  occurs  (or  occurred)  on  them  all.  I  tried  the 
following  method,  which  has  been  very  successful  :  I  emptied 
out  the  acid,  filled  the  cells  with  distilled  water,  and  put  them 
on  charge.  After  this  was  finished  the  dirt  found  at  the  bottom 
of  the  case  was  waslied  out.  Acid  of  the  correct  sjxH'ific- 
gravity  was  then  put  in  and  the  cells  were  charged  up.  Since 
trying  this  "  cure  "  I  am  not  now  troubled  with  this  diseiise. 
I  take  care  to  ,see  that  no  acid  is  added.  In  my  opinion,  froth- 
ing is  due  to  the  acid  being  of  high  specific  gravity  and  even- 
tually eating  into  the   celluloid. 

Edinburgh.  J.  H.  H. 

October  8th.  1921. 


We  were  much  interested  in  the  discussion  on  "  Accumula- 
tor Froth,"  and  as  we  have  been  large  users  of  celluloid  in 
the  past,  we  think  the  conclusions  we  have  drawn  from  our 
experience  in  this  connection  may  be  of  interest. 

In  the  first  place,  we  would  say  that  provided  an  approved 
quality  of  celluloid  is  employed,  the  instructions  of  most 
makers  are  such  that  if  they  are  carefully  followed  out  the 
gravity  of  the  acid  will  never  be  sufficiently  high  to  cause 
trouble.  In  euch  cases,  the  attjick  on  the  celluloid  almost 
invariably  arises  from  the  user  failing  to  control  either  the 
temperature  or  the  gravity. 


In  practice,  it  is  often  almost  impossible  to  control  these 
factors  at  all  times,  as  it  demands  a  degree  of  attention  and 
a  control  of  charging  rates  which  are  often  unattainable. 
This  IS  particularly  the  case  with  batteries  employed  tor  motor 
car  Work,  where  the  charging  rates  tjear.  us  a  rule,  little 
relation  to  the  requirements  of  tue  battery.  Even  in  temperate 
cuuiutts  neglect  to  "  top  up  "  regularly  will  cause  the  acid 
concentration  to  endanger  the  celluloid,  and  in  tropical 
climates,  in  addition  to  tue  gieatly  increased  risks  from  this 
cause,  the  working  temperature  is  often  sutJicient  to  start  the 
att<icli.  .\s  has  Ijeen  pointed  out  by  others,  once  chemical 
action  is  commenced  it  is  only  possible  to  restrain  the  frothing 
by  fairly  fiequent  renewals  of  .icid.  There  is,  however,  a 
giealer  danger  than  frothing  involved  in  the  action  of  nitro- 
genous compounds  on  the  lead  grids. 

Investigation  of  frothing  cells  points  to  the  fact  that  the 
teparators  are  more  liable  to  attack  than  the  walls  of  the 
case,  owing  no  doubt  to  tlie  greater  concentration  of  the  acid 
between  the  plates  and  to  the  fact  that  each  perforation 
e.vuiuiLs  a  law  edge  which  is  less  resistant  than  the  finished 
surface  of  the  celluloid  sheet.  To  meet  this  trouble  we  have 
developed  ebonite  separators,  both  of  the  ribbed  and  the 
corrugated  variety.  Many  makers  prefer  the  corrugated  sepa- 
rator, and  it  has,  in  our  opinion,  certain  advantages  over  the 
ribbed  type.  Hitherto,  however,  corrugated  ebonite  separators 
have  always  been  supplied  in  a  very  brittle  state.  We  are 
now  producing  these  in  a  quality  practically  as  soft  and  flexible 
as  celluloid. 

It  will  be  seen,  therefore,  that  while  celluloid  containers 
will  probably  for  a  long  time  to  come  be  demanded  by  the 
public  who  are  attracted  by  their  appearance,  the  main 
danger  of  frothing  can  be  eliminated,  at  all  events  for  tem- 
perate climates,  by  the  use  of  ebonite  or  wood  separators  with 
these  containers. 

As  Mr.  Coates  pointed  out,  manufacturers  have  to  supply 
what  the  public  demand,  but  while  doing  this,  it  is  possible 
at  the  same  time  to  aim  at  substituting  for  celluloid,  as  far 
;is  possible,  materials  which  are  unaffected  by  acid. 

Strangely  enough,  the  only  advantage  claimed  by  the  user 
for  celluloid  containers  acts  far  more  frequently  as  a  dis- 
advantage. We  allude  to  the  assumption  that  the  user  can 
tell  the  condition  of  a  battery  from  the  appearance  of  the 
plates.  Very  few  people,  on  the  contrary,  are  quahfied  to 
diagnose  condition  by  inspection  through  semi-opaque  material 
and  liquid.  Were  ebonite  to  be  employed  entirely  in  con- 
tainers, this  rough  and  misleading  test  would  be  abohshed 
and  the  user  would  be  reduced  to  the  simple  and  reliable 
methods  of  measuring  acid  gravity  and  p.d. 

It  is  our  experience  that  the  more  scientific  type  of  user  is 
learning  to  prefer  opaque  containers  which  are  unaffected  by 
acid,  and  to  rely  on  gravity  and  p.d.  readings  in  place  of 
visual  inspection  through  a  material  rendered  semi-opaque  by 
sludge. 

R.  E.  Beswick, 

London.  ll'or/is  Superintendent, 

Uctobcr  5th,  1921.       Fuller's  Cnited  Electric  Works.  Ltd. 


A  Motor  Problem. 


Two  500-V,  5-h.p.  motors  driving  centrifugal  pumps  are 
driven  together  with  other  auxiUary  gear  from  a  set  of 
auxiliary  busbars,  which  in  turn  are  fed  through  fuses  direct 
from  the  traction  generators  by  means  of  connections  to  the 
switchboard  ends  of  the  generator  main  cables. 

When  the  generator  ie  loaded  and  a  fault  occurs  on  the  line, 
bringing  out  the  respective  circuit  breakers,  the  fuses  ot  the 
two  5-h.p.  motors  (and  sometimes  the  auxiliary  busbar  fuses 
as  well)  blow  out  in  a  most  decided  manner.  The  reason  for 
this  can.  I  think,  be  attributed  to  the  following  causes :  — 

When  a  fault  occurs,  the  generator  being  loaded,  there  is  a 
momentary  drop  in  volts.  The  water  flowing  tnrougu  the 
pumps  is  sufficient  to  keep  up  the  speed  of  the  o-h.p.  motors, 
and  consequently  the  back  e,m.f.  of  the  motors  becomes  higher 
than  the  generator  voltage,  with  the  result  already  6tat<?d. 

The  writer  was  advised  to  try,  and  did  try,  a  coil  of  several 
hundreds  of  turns  of  heavy-gauge  wire  in  circuit  with  the 
motors  to  act  as  a  choking  coil  at  the  moment  of  reversal  of 
current,  but  without  result.  The  substitution  of  circuit- 
breakers  or  reverst^-action  trips  is  not  desired,  as  it  eliminates 
the  purpose  of  the  auxiliary  set  of  busbars,  which  is  to  pre- 
vent the  closing  down  of  the  auxiliary  gear  when  the  traction 
busbar    voltage  falls. 

Leslie  G.  Hillman. 

October  4th.  1921. 

[Apparently  the  motors  become  generators  as  stated,  and 
being  in  parallel  with  the  main  generators,  they  supply  cur- 
rent to  the  line  fault,  blowing  their  own  fuses.  Tlie  reverse 
current  from  the  motors  does  not  pass  into  the  main 
generators  because,  being  connected  to  the  same  busbars,  they 
are  necessarily  at  the  same  voltage. 

Possibly  the  trouble  might  he  remedied  hy  a  few  turns  of 
series  winding  on  the  fields  of  the  motors,  normally  assisting 
the  shunt  winding,  but  producing  a  rapid  drop  of  e.m.I.  on 
reversal.— Eds.  Elec.  Rbv.] 


[Manv  letters  have  been  held  over  for  lack  of  space. — Ens. 
Elrc.  Rev.] 
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BUSINESS    NOTES. 


Company  Liquidations. — R.  B.  Ham>  i  Co.,  Ltd. — Parti- 
culars of  ci.iims  should  be  sent  to  the  liquidators  Mr.  \V.  .-V.  J. 
Usbornc,  l^ailour  House,  iinsbury  l'a\emeut,  E.G.,  and  Mr. 
y.  J.  Hooper,  53,  Broadway.  Wimbledon.  S.W  .,  by  iNovem- 
ber  10th. 

r.u.S.  Electrical  Constrdction  Co.,  Ltd.,  68,  Victoria 
Street.  London,  S.W. — Meeting  of  creditors  to  be  held  October 
•JOth  at  Winchester  House.  London,  kl.C.  Liquidator  :  Mr. 
i:'.  Cli'^'ord  Goodman.  Broad  Street  House.  E.(J.  ".i. 

Bankruptcy  Proceedings. — G.  W;.  End.^ll  (Endall  i  Co.), 
electrical,  mechanical  anu  automobile  engineer,  Canal  Motor 
Works,  Canal  Bridge,  St.  Helens.  l<ii-st  meeting,  October 
Isth,  at  the  Olticial  i-leceiver's,  11,  Dale  Street,  Liverpool, 
Public  examination  November  7th.,  at  the  Court  House, 
Victoria  Street,   Liverpool. 

ji,.  Keri'OOT,  electrical  engineer,  103.  Cobden  Street,  BlacK- 
ley.  Manchester.  f\rst  meetmg,  October  ISth.  at  the  Official 
Receiver's  offices,  Byron  Street.  Manchester.  Public  examina- 
tion,  October  28th,  at  the  Court  House,    Manchester. 

V.  B.  W'oRTHiNGTON,  electrical  and  mechanical  engineer, 
EUe^mere  Yard.  W'alkden. — Receiving  orc'er  made  October  4th 
on  debtor's  own  petition. 

E.  E.  Mathers,  electrical  engineer.  10c.  -High  Street,  Don- 
caster. — First  meeting  October  14th  at  the  Official  Receiver's 
Office,  Sheffield.  Pubhc  examination  October  '20th,  at  the 
County  Court  Hall,  Sheffield. 

B.  Cloney,  tramways  divisional  traffic  superintendent,  5, 
St.  Alban's  Road,  Parliament  Hill  Fields,  N.W.— Trustee 
(Mr.  W.  P.  Bowyer.  Senior  Official  Receiver,  Carey  Street, 
\V.C.)    released  September  22nd. 

G.  F.  KivERON.  electrical  engineer,  Sheffield. — Trustee  (Mr. 
L.  J.  Clegg,  Ofdcial  Receiver,  14,  Figtree  Lane,  Sheffield) 
released   July  22nd. 

Dissolutions  of  Partnership. — .\ston  Ayees  &  Co.,  electrical 
and  mechanical  engmeers.  Cuurch  End.  Arlesey. — Mr.  E.  W'. 
Brackenbury  and  Mr.  N.  A.  Ayres  have  dissolved  partnership. 

G.  Beith  it  Sons,  electrical  engineers,  Fairlawn,  Pontypridd. 
—Mr.  J.  R.  Beith.  Mr.  G.  R.  Beith.  and  Mr.  R.  D.  Beith  have 
dissolved  partnership.  Debts  will  be  attended  to  on  behalf 
of  the  late  firm  by  Mr.  A.  Mart,  8,  Park  Place,  Cardiff. 

Trade  Announcements. — Messrs.  Francis  Polden  &  Co., 
Ltd..  have  opened  a  showroom  and  West  End  branch  at  17. 
Wells  Street,  Oxford  Street,  London.  W. 

Messrs.  Terry  &  Bl.^ckwell  have  commenced  business  as 
electrical  and  mechanical  engineers  and  suppliers  at  10,  Mars- 
den  Street,  Chapel  Walks.  Manchester.  Ihey  invite  manu- 
facturers to  send  copies  of  stock  lists,  catalogues,  and  other 
such    literature. 

Messrs.  Leslie  Dixon  &  Co.  have  removed  to  nevf  offices 
and  .<hi)Wiooins  at  !•.  Colonial  Avenue,  Minorics,  E.C.  1. 

1'he  PHUiNl.x  I.NDUSTRIAL  Sebvices  have  removed  to  12,  Lon- 
don Wall.  E.C.  2.    Telephone  number  :  London  Wall  3374. 

Mr.  Fredk.  PIarvey,  general  engineer,  has  opened  an  elec- 
trical department  and  showrooms  at  4,  VVellmgton  Street, 
Teignmouth,  uhcie  a  public  electricity  .supply  system  is 
shortly  to  be  inauguratc<l.     He  desires  to  receive  catalogues. 

ME.SSRS.  Parker  &  'luRNBri.i,,  electric^il  engineers,  have 
opened  premises  at  81,  Shake.spfaro   Street,  Dumfries. 

Mr.  Paul  W.  Rasds  has  taken  additional  premises  in  Caxton 
House  for  the  purpose  of  showing  heating,  cooking,  and  general 
domestic  electric  appliances  in  operation. 

Mr.  James  Walker,  electrical  manager,  has  severed  his  con- 
nection with  Messrs.  Wood  &  Cairns,  Ltd.,  Edinburgh,  and 
has  opened  up  business  (entirely  wholesale)  under  the  name 
of  The  Walker  Electrical  Service,  at  11,  Clyde  Street,  Edin- 
burgh. 

Messrs.  Wioglesworth  &  Crossley,  electrical  engineers 
and  heating  specialists,  are  opening  extensive  premises  at  the 
junction  of  Bradford  Road  and  Aireville  Road.  Fiizinghall. 
Bradford. 

The  Holland  House  Electrical  Co.,  I/rn.,  have  removed 
to  larger  premi.ses  at  341a.  West  George  Street,  Glasgow. 

Catalogues  and  Lists.— The  Metroi'olitan-Vickers  Elec- 
trical Co.,  Ltd.,  Trafford  Park,  Manchester.  Leaflet  4.102/tJ. 
— An  illustrated  price  li.st  of  various  types  of  "  Cosmos  " 
vacuum  and  gasfilled  lamps. 

pAHi  Royal  Engineering  Works,  Ltd..  Cumberland  Avenue. 
N.W.  10. — "  Modern  Switchgear."  a  well-illustrated  catalogue 
of  -high-  and  low-prcs.sure  gear,  including  oil  switches,  cubicles, 
switchfu.ses,  ironclad  distribution  boards,  &c. 

Messrs.  Gambrell  Bros.,  Ltd.,  Merton  Road.  Southfields, 
S.W.  m. — A  bound  series  of  leaflets  dealing  with  electrical 
testing  instruinents,  Sec,  including  potentiometers.  Wheat- 
stone  bridges,  special  plug  contacts,  and  galvanometers. 

Messrs.  Crow,  Toogood  &  Co.,  15,  Wardour  Mews.  D'.'Vrb- 
lay  Street,  Wardour  Street,  London,  W.  1.— Net  trade  price 
list  of  electrical  accessories  (October  and  November). 

Messrs.  Cole,  Marchent  ic  Morley,  Ltd.,  Bradford. — Pam- 
phlet No.  66,  illustrating  and  describing  "  Delas  "  air  ex- 
tractors. 

Welco  Patents,  1.50,  Alma  Street.  Birmingham.— An  illus- 
strated  folder  giving  prices  of  electric  fires,  kettles,  toasters, 
and  irons. 


The  General  Electric  Co..  Ltd.,  Magnet  House,  Kingsway, 
W  .V.  2.— Leaflet  Ao.  H.2b04,  illustrating  and  describing  '■  Mag- 
net ■  ornamental  cast-iron  electric  uies;  also  Leadet  Ao. 
frj,607.  giving  revised  prices  of  "  Magnet  "  electric  cooking 
and  heating  appliances. 

Messrs.  i..  (.j.  Hawkins  &  Co.,  116,  Charing  Cross  Road, 
W;.C.2. — Showcard  advertising  the  "  Universal  "  portable 
radiator,  and  a  descriptive  folder  deaUng  with  the  "  I  ni- 
versal   '  vacuum  cleaner. 

Messrs.  .\-kays,  Ltd.,  11,  Torrington  Place,  Gower  Street. 
London,  W.C.L— Circular  relating  to  the  prices  of  X-ray 
tubes  and  apparatus,  and  the  eltect  of  trade  combinations  upon 
the  selling  prices  of  such  products. 

Messrs.  Higgs  Bros.,  band  Pits,  Birmingham. — Specifica- 
tion No.  7,  giving  full  descriptions,  illustrations,  and  dimen- 
sions of  d.c.  motors  and  dynamos  and  a.c.  motors,  as  well  .  s 
controlling  gear. 

Private  Arrangement. — John  Victor  Perry,  trading  as 
J.  y.  Perry  &  Co.,  Conway  Street,  Birkenhead,  electrical 
engineer. — A  meeting  of  the  creditors  of  the  above  was  held 
recently  at  the  Exchange  Hotel,  Liverpool,  when  a  statement 
of  aflairs  was  presented  which  had  been  prepared  by  Mr,  J.  F. 
Warburton,  accountant,  Manchester,  disclosing  liabilities  of 
A'SoO.  all  of  which  were  due  to  the  trade.  After  allowing  f20 
for  preferential  claims  the  assets  were  estimated  to  realise 
f  922,  or  a  surplus  of  .£71.  The  assets  were  as  follows :  Stock- 
in-trade  £1.108,  estimated  to  realise  £5o4;  fixtures,  fittings, 
utensils,  &c.,  £54,  expected  to  produce  £40;  office  furniture 
valued  at  £20;  life  policies  £18;  motor  cycle,  cost  £170,  ex- 
pected to  reaUse  £100;  work  in  progress  £50;  and  book-debts, 
valued  at  £90.  It  was  stated  that  the  debtor  commenced 
trading  on  his  own  account  at  Broad  Street,  Pendleton,  Man- 
chester, in  September  1919,  with  a  capital  of  £100.  He  was 
later  joined  by  a  partner  who  brought  in  £20,  but  in  July 
last  he  gave  up  the  Manchester  business  and  started  at  his 
present  address,  when  the  partner  retired.  The  latter  received 
nothing  on  going  out.  The  total  purchases  at  Birkenhead  up  to 
September  3rd  last  were  £1,492,  but  since  that  date  the  books 
had  not  been  written  up.  In  the  same  period  the  sales  were 
£256,  and  it  was  estimated  that  a  gross  profit  of  35  per  cent. 
was  made.  During  the  period  the  debtor  had  employed  four 
men,  two  boys  and  a  girl,  at  tot.il  wages  o'  18  guineas  pe"- 
week,  while  his  personal  drawings  were  £3  weekly,  and  ha 
had  expended  £150  on  advertising  and  £80  on  office  equipment 
and  printing.  The  present  position  was  attributed  to  the  slump 
in  trade.  The  debtor  made  an  offer  to  pay  his  creditors  in 
full,  it  being  proposed  that  he  sTiould  set  aside  a  sum  of  £40 
per  month.  After  discussing  the  position  it  was  decided  that 
the  deed  of  assignment  already  executed  to  Mr.  Warburton 
should  be  confirmed  and  a  committee  of  inspection  was 
appointed  consisting  of  the  representative  of  the  General 
Electric  Co.,  Ltd.,  Mr.  J.  Airey,  and  Mr.  Parkin  S.  Booth. 
The  following  are  creditors  :  — 

£  £ 

Metropolit.Tn    -    Vickers    Electrical  Gallic   Bros     ^ 

Co      Ltd       239  Rowe  Bros.  &  Co.,  Ltd 30 

Cable  AccMsoriM   Co.,  Ltd.       ...  127  Cassels,   Ltd.  20 

Downes  &  Davies,  Ltd 19  Thompson  &  Smith  22 

El.ctrical   Specialities   Co.  ...     20  Vulcan    Eectrical    Co 20 

O'Brien,    Ltd.,    Thos 22  Siemens  Bros.  &  Co.,  Ltd.  ..  20 

L.-.mp  Factors   Co.    Ltd 65  New    Brighton    Motor    Coach   Co.  20 

Hinson  &   Co.  25  Witlal    Motor  Coach  Co..    Lid.   ...  23 

Calendar. — An  attractive  calendar  running  from  July, 
1921,  to  June.  1922,  has  been  sent  to  us  by  the  MetrofoHtan- 
Vickers  Electrical  Co.,  Ltd.  This  bears  an  eleven-colour 
design  of  a  draiied  female  figure  seated  on  a  terrestrial  siihere 
and  holding  a  "  Cosmos  "  lamp.  The  calendar  is  interspersed 
with  humorous  illustrations  of  "  Cosmos  characters." 

Electricity  Supply  Rifle  League.— The  following  are  ihc 
results  of  matches  sbot  during  September:  — 

City  Co..  .571.  Central  Co.,  655;  City  Co.,  504.  Fulham,  487; 
Shoreditch,  576,  Central  Co.,  5.57;  Hackney,  524,  Fulham,  461  ; 
County  Co.,  550.  Hackney,  .542.  The  City  Co.  now  heads  the 
l.«ague   with  18  points. 

Electrical  Trade  in  South  Africa.- A  cable  from  the 
National  Hank  of  South  Africa.  Cape  Town,  states  that  imports 
into  British  South  Africa  for  the  s<>ven  months  ended  July 
<liow  a.  falling  awav  of  £17.500,Ot)0  compaivd  with  the  cor- 
ri'snonding  luniod  of  1920.  Iron  and  steel  manufactures  (ex- 
cluding niachinerv)  declined  by  £825,000.  or  35  per  cent., 
whereas  imports  of  the  following  have  risen  :  — 

M;inufact wring  machinery,  £429,000,  or  66  per  cent. 

Mining  machinery,  £456,000,  or  112  per  cent. 

Other  machinery,  £50,000.  or  4i  per  cent.  ,.         > 

Implements   and    tools   (including    agricultural    machinery),    ! 
£262,000,  or  31  per  cent. 

Electrical  material.  £453,000,  or  53  per  cent. 

The   following  exhibited    declines  :  — 

Hardware  and  cutlerv,  £554.000,  or  26  per  cent. 

Rubber  (including  tires),  £659,000.  or  79  per  cent. 

Inquiries  for  electrical  goods  are  more  numerous  than  in 
recent  months,  and  the  tendency  is  better.  Some  reduction  m 
))rices  of  lamps,  adaptors,  lampholders,  switches,  and  celling 
roses  is  reported.— Btrminff/iom  Post. 
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Oar  Foreign  Trade.  SKi-naiitnit  ri(HiRK.s.  The  foUowin'f  were 
the  values  of  imports  and  exports  of  electrical  tjooils  aud  inaehinery 
durin;;  Septeiii  1  icr,  l'.(2l  : 

Sept.,  y  months,  1921. 

1921.  Inc.  Ill- ili'i:  Inr.  or  dec. 

Impohts.  £  £  £ 

Electrical  g-oods,  4:0.        123,7i:<  —      ."iT.oii;        +     .^o:i,s.-,7 

Machinery .Mil. 

E.XPORT.S. 
Electrical  yoods.  ic.        924, 
Machinery...  ...     5.197.! 

RE-E.\roKT!S. 
Electrical  n'oods,  A:c.  i:i.(io7         —         3.CK1        +        77.oi;.-> 

Machinery 104. .">77  —        .")2.4li4        —     2a4.S.SO 

Trade  with  France. — The  British  Chamber  of  Commerce 
in  Pari.s.  in  connection  with  efforts  to  bring  about  a  revival  of 
British  trade  in  France,  is  preparing  a  new  Trade  Index  of 
British  manufacturers  and  exporters.  It  will  be  distributed 
broadca.st  among  all  French  industrial  and  commercial  or- 
ganisations. Chambers  of  Commerce,  Chambres  Syndicales, 
&c.,  and  numerous  industrial  buyers  in  France.  The  addresB 
of  the  Chamber  is  G,  Hue  Halfevy,  Paris 

A  Chinese  Inquiry. — It  is  stated  that  the  Chinese  Ministry 
of  Communications  recently  invited  a  number  of  electrical 
exports,  both  Chinese  and  foreign,  to  a  conference  on  the 
promotion  of  the  electrical  industry. 

Chinese  Notes. — The  Chinese  Foreign  Office  has  oeen 
negotiating  with  the  French  Uovernmeut  with  a  view  to 
securing  the  cancellation  of  the  Sino-lVench  agreement  rela- 
tive to  the  formation  of  the  Peking  Tramways  Co. 

The  Government  recently  notitied  the  Chile  authoritie.s 
that  a  thorough  investigation  of  copper  and  iron  deposits 
should  be  instituted  owing  to  the  increasing  needs  of  the  Mint. 

The  Tsung  Hua  Electric  Apparatus  Alanufacturing  Co., 
Ltd.,  organLsed  by  Shih  Shao-tsen,  recently  petitioned  the 
Ministry  of  Agriculture  and  Commerce  for   registration. 

The  fvweisui  Electric  Light  Co.  has  been  established  at 
Kweisui,  Shansi.  by  Yung  'iau-t.sen.  The  Ming  Ming  Electric 
Light  Co.,  of  Tienningchwang,  Kiahsin,  has  been  organised 
by  Chiao  Shen-ching. 

Book  Notices.— Scientific  Paper  No.  418  of  the  U.S. 
Bureau  of  Standards,  "  Spectro-radiometric  Investigation  of 
the  Transmission  of  Various  Substances,  II."  Washington  : 
Government  Printing  Office.  Price  5  cents. — The  paper  gives 
transmission  data  in  the  spectra  of  a  series  of  mineral, 
animal,  and  vegetable  oils  (containing  fatty  acids),  nitrocellu- 
lose, bakeJite,  and  selenite.  It  is  shown  that  the  absorption 
spectra  of  the  oils  are  so  nearly  identical  that  they  cannot  be 
used  for  detecting  the  adulteration  of  one  oil  with  another. 

The  Journal  of  the  South  African  Institution  of  Engineers. 
Vol.  XX,  No.  2,  September,  1921.  Price  '2s.— The  Inaugural 
Address  of  the  new  President  (Mr.  R.  C.  Atkinson)  is  included 
in  this  nmnbcr,  as  well  as  several  discussions  of  papers,  and 
a  list  of  recent  South  African  patents. 

The  Transactions  of  the  South  African  Institute  of  Electrical 
Engineers,  Vol.  XII,  Part  8,  August.  1921.  Price  23.— Mr. 
J.  W.  Beauchamp's  pai^er  on  "  Multi-part  Tariffs,"  recently 
read  before  the  I.E.E.,  is  reproduced  in  this  issue,  together 
with  a  discussion. 

"  Bibliographic  des  Sciences  et  de  ITndustrie,"  September, 
1921. — A  list  of  scientific  works  in  all  languages  published  by 
Dunod,  Quai  des  Graiuls-.\ugustins,  47  et  -19,  Paris  VI.  The 
title  and  price  of  each  book  is  accompanied  by  a  short  sum- 
mary of  contents. 

"  Hydro-electric  Engineering,"  by  A.  H.  Gibson,  Vol.  1. 
Civil  and  Mechanical,  pp.  x-t-232;  164  figs.  Price  26s.  net. 
"  Fuel  aud  Refractory  Materials,"  by  A.  H.  Sexton,  new  edi- 
tion, revised  and  enlarged,  by  W.  B.  Davidson,  368  pp.;  109 
figs.     Price  12s.  6d.  net.     Loudon  ;   Blftckie  &  Son,  Ltd. 

"  Fifty  Years  of  Electricity — The  Memories  of  an  Electrical 
Engineer,"  by  J.  \.  Fleming,  pp.  xii-|-371,  numerous  figs,  and 
monv  illustrations.  London  :  The  Wirele.'is  Press,  Ltd.  Price 
30s.  "not. 

"  The  Motor  Electrical  Manual,"  pp.  168;  illustrated.  Lou- 
don :  Temple  Press,  Ltd.    Price  ,3s.  net. 

The  attention  of  readers  who  wi.sh  to  maintain  their  know- 
ledge of  the  French  language  is  directed  to  a  new  weekly 
paper,  Lo  France,  which  is  being  published  at  2d.  by  Messrs. 
Evans  Bros  .  of  Montague  House.  Russell  Square,  W.C.  1. 
The  first  number  appeared  on  October  6th.  Its  object  is  to 
assist  students  in  .schools  and  colleges  and  assi.stants  in  busi- 
ness olTicos.  and  we  believe  it  will  be  welcomed  by  such. 

Scientific  Paper  No.  415  of  the  I^:S.  Bureau  of  Standards, 
"  Us<'  of  tlie  Ulbricht  Sphere  in  Measuring  Reflection  and 
Transmission  Factors."  Washington  :  Government  Printing 
Office.  Price  5  cents. — In  this  paper  a  general  survey  is  given 
of  the  theory  and  "use  of  a  hollow  spliere  in  measuring  the 
refioctiori  factor  of  surfaces.  The  theory  of  the  infinite  lumin- 
ous planes  and  instruments  based  upon  them  are  also  dis- 
cussed. 

Specification  No.  4-1921  of  the  Briti.sh  Engineering  Standards 
As.sociation,  "  Dimensions  and  Properties  of  British  Standard 
Channels  and  Beams  for  Structural  Purposes."  London  : 
Crosby  Lockwood  &  Son.  Price  Is.  net.  This  gives  Bueh 
details  as  moments  of  inertia,  weight  jier  foot,  moduli  of 
sections,  radii  of  gyration,  &c.,  for  the  sections  set  out  in 
a  previous  specification. 


Cons'.;rvancy  Vehicles  for  Calcutta.— The  Calcutta  Cor- 
poration is  experimenting  with  a  conservancy  lorry  service 
in  cortjiin  wards.  A  trial  is  al.so  being  given  to  electric  lorries. 
When  the  question  between  electric  and  petrol  lorries  is 
settkid  a  large  number  of  lorries  will  be  required  by  the 
Corporation.— i<ei/<cr'A-  Trade  Service   (Bombay). 

An  Australian  Cable  Manufacturing  Company.— We  have 
before  us  a  copy  of  a  prospectus  that  we  understand  was  issued 
in  Australia  in  July  inviting  subscripti(jns  for  150,000  ordinary 
shares  of  ±'1  each  in  Commonwealth  Cables,  Ltd.  The  nominal 
capital  is  £200,000,  aud  in  addition  to  the  shares  offered, 
10,000  deferred  shares  of  £1  each  were  to  be  issued  to  the 
vendors  and  promoters  as  full  consideration  for  the  transfer 
to  the  company  of  an  agreement  entered  into  with  the  P.M.G. 
(Austraha)  for  the  supply  of  telephone  cables.  40.000  shares 
of  £1  each  were  to  bo  held  in  reserve.  The  estimated  expendi- 
ture upon  works  and  equipment  and  leaving  i'40,00<J  for 
working  capital  and  preliminary  expenses,  figured  at  i'SS.OUO, 
but  as  the  whole  of  this  was  not  required  at  once,  the  com- 
pany was  to  go  to  allotment  when  60,000  contributing  shares 
had  been  applied  for.  It  is  proposed  to  manufacture  all  classes 
of  cables  and  insulated  wires  for  electrical  work,  but  in  the 
first  instance  attention  is  to  be  devoted  to  the  manufacture  of 
lead-sheathed  telephone  cables  for  the  P.M.G. 's  department. 
A  contract  signed  with  the  P.M.G.  amounts  to  i'217.606  and 
is  expected  to  yield  a  net  profit  of  £'38,400.  It  is  stated  that 
the  requirements  of  the  department  should  reach  at  least 
£500,000  per  annum  in  future.  The  "  provisional  directors  " 
are  C.  A.  Gibson  and  J.  J.  Hughes,  and  the  vendors  and  pro- 
moters are  Messrs.  C.  A.,  W.  G..  and  H.  Gibson  and  J.  J. 
Hughes.  Mr.  W.  G.  Gibson  will  act  as  managing  director. 
He  was  in  this  country  from  1916  to  1919  under  the  Ministry 
of  Munitions,  and  during  that  period  he  made  exhaustive 
inquiries  into  the  methods  adopted  in  modern  works  for  the 
successful  manufacture  of  cables  and  their  economical  pro- 
duction in  Australia.  The  company  will  have  the  services  of 
an  electrical  engineer  with  over  '20  years'  experience  of  the 
manufacture  of  cables  in  three  of  the  largest  works  in  England 
and  on  the  Continent.  The  prospectus  contains  an  estimate  of 
profits  anticipating  a  dividend  of  '20  per  cent.  It  was  expected 
to  begin  the  delivery  of  cable  three  months  after  the  com- 
pletion of  the  works.  The  plant  was  to  be  completed  within 
eight  months  from  the  date  of  order. 

Sydney  Turbo=Generator  Contract. — Writ  Served. — At  a 
meeting  of  the  Sydney  City  Council  in  August  the  town  clerk 
reported  that  he  had  received  a  letter  from  Messrs.  Sly  and 
Russell,  solicitors,  of  Sydney,  on  behalf  of  the  English  Electric 
Co.  of  .\ustralia,  Ltd.  Tliis  had  reference  to  a  report  that  the 
Electric  Supply  Committee  of  the  City  Council  had  decided 
to  adopt  the  tender  of  Messrs.  Thompson  Bros.,  of  Castlemaine, 
Victoria,  for  an  Australian-made  turbo-generator,  to  be  portion 
of  the  new  electric  light  and  power  plant  to  meet  the  estimated 
demand  in  19'23.  the  contract  price  being  £'1'25,000.  Messrs. 
Sly  &  Russell  stated  they  had  instructions  to  proceed  in 
the  matter  and  that  their  clients  intended  to  claim  A'60,000 
damages  against  the  City  Council.  The  town  clerk  added  that 
he  had  accepted  service  of  the  writ. 

A  G.E.C.  Window  Display. — One  of  the  means  adopted  by 
the  General  Electric  Co.,  Ltd.,  for  popularising  its  "  Mag- 
net "  heating  and  cooking  appliances  is  a  window  display 
which  places  in  contrast  the  old  insanitary  and  inconvenient 
W'ays  of  cooking,  A-c,  and  the  new  electrical  way.  Retailers 
of  "  Magnet  "  appliances  may  obtain  this  display  from  the 
company,  as  well  as  pamphlets,  overprinted  with  their  name 
and  address.  Tlie  company  al.'io  (ifl'ers  to  assist  in  the  pro- 
vision of  suitable  publicity  matt+n-  for  in.«ertion  in  local  papers, 
&c. 

Export  Credit  Insurance  and  Unemployment. — Sir 
Edward  Mountain,  chairman  and  managing  director  of  the 
Eagle  Star  &  British  Dominions  Insurance  Co..  interviewed  in 
the  Manchester  Guardian  Commercial,  says; — "  It  is  apparent 
to  everybody  that  some  urgent  steps  will  have  to  be  taken  to 
relieve  unemployment.  My  suggestion  is  that  the  oovernment 
should  appoint  a  committee  of  our  leading  financiers  and  com- 
mercial men,  who  should  conduct  the  export  credit  insurance 
on  behalf  of  the  Government,  free  of  all  expense  for  services 
rendeiod.  The  committee  should  consist  of  our  leading 
bankers,  insurance  experts,  representatives  of  our  leading 
merchants  in  shipping,  and  Government  representatives  from 
tlie  Treasury  and  the  Board  of  Tiade.  One  of  tlu'ir  first  Inisi- 
nosses  would  be  to  send  for  the  leading  bankers  and  financiers 
of  the  countries  who  wish  to  buy  our  goods  and  endeavour  in 
conference  with  them  to  overcome  some  of  the  difiieulties  wliich 
at  present  exist.  I  suggest  that  one  of  their  first  metlums  of 
doing  business  would  be  to  get  a  syndicate  of  the  leading 
banks  of  any  such  purchasing  country,  who  would  jointly 
and  severally  guarantee  the  purchasing  merchant  of  that 
country,  and  that,  in  addition  to  that,  tlie  Government  of  the 
country  should  also  give  their  guarantee.  The  committee 
could  on  behalf  of  the  Government  grant  credit  insurance 
wherever  they  wore  satisfied  that  the  purchasing  merchant 
could  give  immediate  security  or  future  .security."  Questioned 
as  to  the  relation  between  bis  scheme  and  the  Board  of  TYade 
and  the  Ter  Meulen  scheme.  Sir  Edward  pointed  out  that 
there  was  no  question  of  competition  between  the  Ter  Meulen 
.scheme  and  his  own.  The  two  were  complementary  and  could 
work  in  together. 
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Exhibition  at  HuddersUeld. — An  International  Domestic 
Economy  and  IVaJes  Exhibition  is  to  be  held  in  the  Drill 
Hall,  Hudderstield,  from  November  17th  to  'Aith.  All  kinds 
of  cookuig  apparatus  and  domestic  appliances  will  be  included 
in  one  or  other  of  its  sections.  Particulars  regarding  space, 
rates.  &c..  can  be  had  on  application  to  the  general  manager, 
Mr.  r.  J.  Hogben,  at  the  Drill  Hall. 

Engineering  Industry. — The  Times  announces  that  the 
British  Engineers'  Association  has  called  a  conference  of  its 
memliers  on  October  19th  to  con.<ider  means  of  restoring  vitality 
to  the  engineering  industry. 

.Manufacture  of  Telegraph  and  Telephone  Material  in 
Czecho-Slovakia. — The  Juurncc  Inditstrieth?  learns  irom 
Prague  that  the  Tolegrafia  combine  has  obtained  during  the 
year  order.?  to  the  value  of  16  million  kronen,  the  more  impor- 
tant orders  coming  from  Eussia.  Bulgaria.  Yugo-Slavia,  and 
Belgium.  The  Czecho-Slovak  Ministry  of  Posts  and  Tele- 
graphs has  just  placed  all  orders  in  connection  with  the  public 
telephones  in  Prague  in  the  hands  of  the  company.  The 
Telegrafia,  which  has  a  capital  of  8  million  kronen,"  60  per 
cent,  of  which  is  subscribed  by  the  State,  represents  a  fusion 
at  the  instigation  of  the  State  of  three  companies,  all  founded 
•since  the  end  of  the  war. — Rcuter's  Trade  Service  (Paris). 

Tariff  Uncertainty  in  Spain.-— Several  British  firms  trad- 
ing with  Spain  have  recently  shown  uneasiness  at  the  appa- 
rent inactivity  of  their  agents  in  the  Spanish  market.  The 
Commercial  Secretary  to  His  Majesty's  Legation  in  Madrid 
(Mr.  S.  G.  Irving),  writing  to  the  ]:)epartment  of  Overseas 
lYade  states  that  this  supposed  "  inactivity  "  may  be  easily 
explained  up  to  a  point  by  the  two  obvious  factors  which 
are  at  present  combining  to  restrict  the  Spanish  import  tiadc, 
namely  :  the  general  depression  and  the  high  import  duties. 
The  general  depression  has  been  accentuated  by  the  failure 
of  the  Bank  of  Barcelona  and  indirectlj'  by  military  events 
in  Morocco.  Another  obstacle  is  the  restriction  of  credit 
owing  to  the  necessitous  condition  of  the  Government.  Most 
of  the  Treasury  Bonds  issued  in  the  past  vear  have  be-n 
taken  up  by  the  banks,  who  have  had  some  difficulty  in 
putting  them  on  the  market.  A  still  more  effective  check 
on  orders  than  any  of  these  three  factors  exists  in  the  prospect 
of  an  early  alteration  of  the  import  duties,  pos.sibIv  in  January 
next.  .As  they  have  been  already  raised  once  this  year  iln-y 
are  hardly  likely  to  be  further  increased  except  in  certain 
instances,  whilst  it  is  expected  that  some  may  be  lower  .,1 
Importers  are  not  unnaturally  inclined  to  wait  and  see;  tha 
more  so  since  several  of  them  bought  considerable  stocks 
manticipation  of  the  increa.se  in  May  last. 

This  applies  cTiiefly  to  machinery."  In  the  interval  while 
the  revision  of  the  tariff  is  actually  taking  place,  there  is  no 
hrm  basis  for  ma5mg  calculations,  and  until  importers  ran 
adjust  their  buying  policy  on  such  a  firm  basis  as  a  fixed 
tariff  will  provide— whether  at  higher  or  lower  rates  than  at 
present  obtain— it  is  unlikely  that  import  trade  in  Spain  will 
show  increased  liveliness. 

Copper  and  Lead  Prices.— .Messrs.  F.  Smith  &  Co.  report 
on  Uctober  I'ith  :— Copper  (electrolvtic)  bars,  £77  10s  JE2 
increase;  ditto  sheets,  no  change;  di'tto  wire  rods  £93  10.9  £2 
increase;  ditto  h.c.  wire,  11  9/lGd..  5/16d.  increase 

Messrs.  .lames  &  Shakespeare  report  October  12th  :— Copper 
bars  (be.st  selected),  sheet  and  rod.  no  change;  English  pig 
lead.  .i24  10s..  5s,  increa.se  on  last  week's  prices. 

Chilean  Electric  Railway  Contract.— The  Westing- 
house  Electric  International  Co.  announces  that  it  has 
received  final  confirmation  of  the  contract  to  supply  the  equip- 
ment to  electrify  the  Chilean  Stat<!  Railroad  between  Val- 
paraiso and  Santiago,  and  the  Ixis  Andes  branch.  This  contract 
W.1S  received  from  the  Chilean  Government.  The  main  line, 
which  IS  no  miles  long,  is  now  under  steam  operation.  It 
connects  the  leading  seaport  (Valparai.so)  with  the  capital 
(Santiago),  while  the  line  to  Los  Andes  is  2H  miles  long  and 
forms  the  Chilean  State  Railway  section  of  the  trans-Con- 
tinental line  to  Buenos  Aires.  The  contract  (.$7,0(J0,(K¥))  it  is 
stated,  was  .secured  after  keen  competition  from  Germany  and 
other  European  companies.  The  equipment  to  be  furriiphed 
consists  of  eleven  local  passenger  locomotives,  fifteen  road 
freight  locomotives,  seven  switching  engines,  and  five  sub- 
stations of  4.000  kW  capacity  each.  'Hie  3,000-volt  direct- 
f  urrent  system  which  will  be  used  will  be  strictly  American 
in  character.  The  capacity  of  the  equipment  will  be  .50  per 
cent.  er<.:iter  than  the  present  traffic  dtmands,  and  the  plans 
have  lieen  so  drawn  that  an  increase  of  traffic  capacity  to 
three  times  the  (ire.sent  deraand.s  can  readily  be  met.  It  is 
stated  that  owing  to  the  abundance  of  water  power  in  Chile 
and  the  high  price  of  fuel,  all  of  the  Chilean  railroads  will 
eventually  be  electrified,  and  the  present  project  is  the  first 
step  in  this  progress.  The  contract  is  the  third  large  order 
for  electnc  railway  supplies  recently  received  by  the  Westing- 
honse  International  Co.  from  foreign  countries"  in  the  past 
few  months,  the  others  being  obtained  from  Prance  and 
Japan. 

In  the  above  connection  it  is  reported  from  Valparaiso  that 
"The  Government  has  rnithorised  the  Chilean  Minister  at 
Washington  to  accept  a  pronosal  by  New  York  bankers  for  a 
loan  of  2.5.(Klf),000  pesos  gold  of  Ifid.  nn<\  $10,000,000  (U.S.), 
which  will  \>e  principally  used  for  the  payment  of  expenses  in 
connection  with  the  electrification  of  the  railways." 


Fire. — The  Centr.m.  London  Ei,ectric.^l  Co.,  of  Great  Queen 
Street,  W.C.  2,  states  that  the  loss  sustained  by  fire  on 
its  promises  last  Friday  is  fully  covered  by  insurance.  Tem- 
porary inconvenience  occurred  owing  to  the  loss  of  several 
rooms,  init  the  company  reports  that  it  is  carrying  on  as 
usual. 

Miners'  Electric  Lamps. — Draft  Regulations  have  been 
made  by  the  Board  of  Trade  under  the  Coal  Mines  Act,  1911, 
relating  to  electric  safety  lamps  to  the  following  effect  ;  — 

1.  Every  outer  case  of  an  electric  safety  lamp  of  approved 
type  shall  be  inscribed  by  the  maker  of  the  lamps  of  that  type 
with  his  name  and  the  name  of  the  type  of  lamp,  and  all 
the  integral  parts  of  the  lamps  of  that  type  shall  be  inscribed 
with  a  distinctive  trade  mark  registered  by  the  makers  of  the 
lamp.  For  the  purposes  of  these  regulations  the  integral  parts 
of  the  lamp  shall  be  the  outer  case,  the  whole  of  the  accumu- 
lator, the  bulb,  the  detachable  part  (if  any)  of  the  outer  case 
and  such  other  parts  (if  any)  of  the  lamp  as  are  named  in  the 
official  specification. 

2.  All  the  integral  parts  of  any  of  such  lamps  as  aforesaid 
.shall  conform  with  the  proyi.sions  as  to  integral  parts  con- 
tained in  these  regulations,  and  any  such  lamp  containing  an 
integral  part  which  does  not  so  conform  shall  bo  deemed  not  to 
be  a  lamp  of  the  approved  type  :  Provided  that  nothing  in 
this  regulation  shall  preclude  the  Board  of  Trade  from 
approving  the  said  lamp  as  a  lamp  of  a  different  type,  subjecli 
to  such  conditions  as  the  Board  may  see  fit. 

3.  The  respective  makers  of  all  approved  types  of  electric 
safety  lamp  shall  inspect,  gauge,  or  test  before  issue,  in  such 
manner  as  the  Board  of  Trade  may  prescribe,  all  lamps  and  all 
integral  parts  of  lamps  bearing  their  name  or  trade  mark. 

These  draft  regulations  are  based  upon  the  unanimous 
recommendations  of  the  Miners'  Lamps  Committee  in  their 
Report  (Memorandum  No.  3)  on  "  Tlie  Supply  of  Spare  Parts 
or  Fittings  for  the  repair  and  renewal  of  Safety  Lamps,"  and 
should  be  considered  in  the  light  of  that  report.  In  parti- 
cular, the  proviso  to  the  second  regulation  should  be  read  in 
conjunction  with  paragraphs  13  and  33  of  the  report  and  witlv 
recommendations  (a)  and  (b). 

Any  objection  with  respect  to  the  draft  regulations  musd 
be  sent  to  the  Secretary  for  Mines  within  30  days  from  October 
10th. 

For  Sale. — By  direction  of  the  Disposal  Board,  Mr.  C.  D. 
Phillips  will  offer  by  auction  on  October  25th  and  following 

days  at  the  National  Shipyard,  Beachley,  near  Chepstow, 
Mon.,  a  .shipyard  plant,  comprising  cranes,  machine  tools, 
electric  motors,  cable,  electrical  stores,  &c.  For  particulars 
see  our  advertisement  pages  in  this  issue. 

By  order  of  Nobel  Industries,  Ltd.,  Messrs.  Fuller,  Horsey, 
Sons  &  Cassell  will  sell  by  auction  on  November  8th  and  fol- 
lowing days,  at  Angel  Road,  Edmonton,  .surplus  plant  and  ma- 
chinery.    (See  this  is.sue.) 

Dransfield's  Special  Three-phase  Voltmeter. — With  refer- 
ence to  the  note  on  this  subject,  on  page  377.  we  learn  that 
it  was  sent  to  us  under  a  misunderstanding.  Mr.  Dransfield's 
agreement  with  Messrs.  Ferranti,  Ltd.,  having  expired,  the 
•sole  licensees  for  the  manufacture  and  sale  of  the  instrument 
are  now  Messrs.  Nalder  Bros.  &  Tliompson.  Ltd.  (London). 

Electrical  Wages  in  Scotland. — The  Electrical  Contractors' 
Association  of  Scotland  and  the  Electrical  Trades  Union  have 
agreed  to  a  reduction  of  Id.  per  hour  in  wages  from  October 
1st,  to  be  followed  by  a  reduction  of  Id.  per  hour  on  Novem- 
ber 1st.  Further  consideration  of  wages  is  to  be  subject  to 
one  month's  notice  on  either  .side. 

Turbine  Furnaces. — ^The  Tdrbine  Furnace  Co.,  Ltd.,  has 
received  a  contract  for  a  .set  of  its  patent  turbine  f urnac,  s. 
for  a  Davey,  Paxman  boiler,  from  Messrs.  Edwards  &  Arm- 
strong, of  Bow  Bridge,  near  Stroud,  and  <iii<'  for  a  set  for 
a  Lanca.shire  boiler  for  the  Pembroke  Urban  District  Council's 
Electricity  Works,  Dubhn. 

Russian  Electrical  Undertakings. — The  annual  report  of 
the  Zurich  Bank  for  Electrical  Undertakings,  states  that  no 
recent  news  has  been  received  concerning  the  Petrograd  Elec- 
tric Lighting  Co.,  of  1886,  or  the  Moscow  Electric  Power  Trans- 
mission Co.,  of  Mo.scow  and  Petrograd  who.se  works  had  been 
declared  by  the  Soviet  Government  to  be  national  undertakings 
and  taken  over  by  the  HUiU\  Nevertheless,  it  Mycins  tli;it 
material  dam;ige  to  the  works  has  not  occurred,  and  limited 
working  continues  to  be  maintained. 

Annual  Outing. — The  employes  of  the  RlacUpool  electri- 
city and  tramways  departments  made  the  Lake  district  the 
venue  for  their  annual  picnic.  The  party  of  seventy  was  con- 
veyed in  motor  charabancs,  lunch  being  served  at  Grange- 
over-Sands,  and  tea  at  Lancaster. 

False  Marking  ol  German  Goods. — Tlie  Daily  Telegraph 
correspondent  at  Copenhagen  states  that  the  Association  of 
Danish  Manufacturers,  having  learned  that  a  German  ma- 
chinery firm  in  Flensborg  was  using  false  Danish  trade  marks 
in  order  to  expf)rt  its  goods  to  France,  has  informed  the 
French  I^egation  at  Copenhagen.  It  appears  that  other 
fierman  firms  are  adopting  similar  tricks  in  order  to  export 
their  goods  to  Allied  countries. 
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Electric  Vehicle  Batteries. — A  booklet  recently  issued  by 

the  D.P.  Baitehv  Co.,  Ltd.,  entitled  "  A  New  Uevelopment 
in  Electric  Vehicle  Batteries  "  describes  the  cell  which  the 
company  has  developed,  with  flat  lead  plates  of  the  pasted 
type,  formed  by  a  special  process,  and  lilted  with  the  "  D.P. 
patent  combined  separator,"  which  is  porous,  elastic  under 
compression,  and  quite  unaffected  by  sulphuric  acid  or  elec- 
trolytic action,  and,  it  is  claimed,  enables  the  cell  to  stand 
rough  work   without  injury. 

The  cells  are  made  in  14  standard  sizes,  and  assembled  in 
wooden  crates  with  iron  lifting  straps.  The  booklet  contains 
clear  instructions  for  installing  and  working  the  batteries. 

Railway  Interests  in  Germany. — The  electric  railway  and 
allied  departments  of  the  Siemens  it  Halske  Co.,  of  Berlin, 
have  been  transferred  to  a  partner-ship  company  under  the 
style  of  the  Constructional  Union  of  Berlin  and  Munich,  and  a 
capital  of  20,300,000  marks,  which  is  held  by  the  Siemens 
and  Halske  Co..  the  Siemens-Schuckert  Works,  and  the 
Schuckert  Co.,  of  Nuremberg.  Besides  railways,  the  new 
company  will  undertake  hydro-electric  works,  harbour,  river, 
and  reinforced  concrete  works,  &c. 

A  Glow  Lamp  Holding  Co. — .A  holdinj^  company  has  been 
formed  at  Aarau,  Switzerland,  under  the  title  of  the  Aarau, 
Glow  Lamp  Works  Co.  A  Zurich  newspaper  states  that 
the  Dutch  Philips  C'<i.  and  the  German  .■\uer  Co.  are 
interested  in  the  new  company. 

The  German  Electrical  Industry. — The  German  correspon- 
dent of  a  Dutch  new,spaper  states  that  activity  in  the  German 
electrical  indu.stry  has  recently  largely  increased  so  that  most 
of  the  manufacturing  works  have  sufficient  orders  on  hand  for 
Bome  months  forward.  It  is  calculated  that  with  the  aboli- 
tion of  the  "  sanctions  "  the  demand  will  become  brisk,  as 
these  compulsory  measures  have  had  a  disturbing  effect  on 
trade  between  the  occupied  and  non-occupied  districts.  Certain 
foreign  countries  have  placed  large  orders  with  the  German 
works,  although  serious  complaints  are  being  made  that  it 
is  impossible  to  raise  sale  prices  because  foreign  competitors 
in  various  countries,  less  well  supplied  with  orders,  are  offering 
at  prices  at  which  the  German  works  are  unable  to  earn  any 
profits.  A  considerable  improvement  has  taken  place  in  the 
orders  for  dynamos  and  transformers;  the  installation  business 
for  motors  has  so  far  been  active,  and  the  early  harvest  has 
increased  the  demand  for  small  motors.  A  specially  large  call 
is  noticed  for  high-pressure  plant  in  connection  with  the  ex- 
tension of  the  large  central  stations,  while  the  low-pressure 
department  also  improved  in  September,  as  compared  with 
the  previous  month.  A  somewhat  similar  report,  although 
briefer,  has  also  appeared  in  the  German  newspapers. 

Belgian  Interests  in  Russia. — .Addressing;  the  shareholders 
at  tlie  ordinary  meeting  of  tlio  Imtitra  Societe  pour  la 
Production  de  I'Energie  Electrique,  held  in  Brussels  on  October 
4th,  Mr.  Jean  Rollin,  chairman,  is  reported  to  have  stated 
that  the  company's  Russian  branch — the  Societe  des  Centrales 
Electriques  Regionales —  experienced  considerable  development 
owing  to  the  war,  and  had  been  able  to  declare  dividends  at 
the  ratio  of  4  per  cent,  for  the  years  1914  to  1916  inclusive. 
The  undertaking  was  at  present  nationalised  by  the  Soviet 
Government.  Concerning  the  company'.s  branch  in  Finland, 
which  owned  the  water  power  of  the  Tattle  Imatra,  the  chair- 
man mentioned  that  as  a  result  of  events  the  branch  had  been 
unable  to  begin  the  execution  of  the  essential  programme, 
which  aimed  at  the  production  and  transmission  of  energy 
to  Petrograd.  The  directors  of  the  parent  company  had  ex- 
amined various  schemes  for  the  provisional  utilisation  of  a 
portion  of  the  available  water  power  for  Finnish  purposes, 
but  had  been  unable  to  carry  out  any  one  of  them  owing  to 
the  industrial  uncertainty  in  Finland. 

The  Engineering  Trade  Dispute. — Tlie  form  of  ballot 
paper  to  lie  issued  to  memliers  of  the  Engineering  and  Ship- 
building trade  unions  with  regard  to  tlie  withdrawal  of  the 
munitions  bonus  was  decided  upon  oti  Tuesday.  Ballot 
papers  are  returnable  by  October  '26th. 

Inquiry. — The     address     of     makers     of     the      "  p^andii 
universal    laboratory   motor   and    controllers    (Messrs.    Eimer 
and  Amend,  New  York)  or  their  repre.'^entatives  is  asked  for. 

Catalogues  Wanf'"l. — Messrs.  Wilson  A-  Ridlev,  electrical 
engineers,  New  Bridge  Street  Station,  Newcastle-ou-Tyue, 
desire  to  receive  catalogues  and  price  lists  of  washing  machines 
and  domestic  appliances. 


LIGHTING     AND    POWER    NOTES. 

Australia. — Svdnkv. — .\  statement  of  the  requirements  of 
the  Electricity  Department  up  to  the  end  of  1926  was  recently 
placed  before  the  City  Council.  The  total  is  estimated  at 
^3,414.0tX),  made  up  as  follows :  Commitments  up  to  .Tulv 
15th.  1921.  Jt'.580.(XK):  estimated  expenditure  upon  capital  ac- 
count to  December  31st,  1923,  ±'984.lXX);  preliminary  expendi- 
ture in  connection  with  new  station,  £100,000;  further  ex- 
penditure on  new  station  and  trunk  mains  up  to  December 


31st,  1926.  ;£1,150,000;  expenditure  on  normal  extensions  (rf 
mains  and  sub-stations  during  the  years  1924-26.  £6l>j,000. 
It  was  i-ecommended  that  authority  be  sought  immediately  to 
borrow  all  or  part  of  this  money. 

Bedford. — Increased  Discount. — The  Town  Council  has 
increased  the  discount  allowed  to  consumers  for  power  from 
2i  to  5  per  cent. 

Belfast.— Consultants'  Report.— At  a  meeting  of  the  City 
Council,  in  committee,  on  September  29th,  a  further  report 
by  Messrs.  Preece,  Cardew  &  Rider,  dated  August  29th,  was 
"  received."  According  to  the  Irigh  News,  the  first  para- 
graph of  the  report  was  as  follows  :  — 

"  We  now  have  pleasure  in  reporting  on  the  financial  posi- 
tion of  the  electricity  undertaking  as  we  estimate  it  to  be 
when  the  hrst  section  of  the  Harbour  power  station  is  com- 
pleted with  24,000  kW  of  installed  plant.  We  have  had  the 
advantage  of  a  consultation  with  several  of  the  Council's 
officials  since  our  report  of  June  7th  (now  withdrawn)  was 
submitted,  aud  a  number  of  the  factors  to  which  we  had 
previously  not  given  sutticient  weight  were  frankly  discussed. 
As  a  result  we  have  reconsidered  the  whole  subject,  and  believe 
that  this  report  now  fairly  sets  out  the  correct  position." 

Pi'om  an  attached  schedule  it  appears  the  capital  expenditure 
amounts  to  £1,B33,234,  but  this  dues  not  include  the  work  done 
by  local  labour  under  the  suiJervision  of  Mr.  Bloxam  in  con- 
nection with  either  cable-laying  or  plant  erection  in  the  various 
sub-stations,  &c.,  which,  it  is  mentioned,  will  add  materially 
to  the  total ;  nor  does  it  include  any  of  the  irrecoverable  cost 
of  equipping  the  temporary  power  station,  which  the  consul- 
tants presumed  would  be  repaid  out  of  revenue. 

Mr.  J.  H.  Rider  was  present,  and  made  a  long  explanatory 
statement.  Councillor  Campbell  asked  him  to  state  the  factors 
alluded  to  in  the  first  paragraph  of  the  reiwrt,  but  Mr.  Rider 
mentioned  that  the  report  of  June  7th,  having  been  with- 
drawn, was  not  now  in  existence,  and  declined  to  give  them. 
Councillor  Campbell  thereupon  moved  a  resolution  that  as 
Mr.  Rider  dechned  to  disclose  the  factors  alluded  to.  and  that 
as  members  of  the  Council  had  not  had  that  information,  the 
meeting  should  stand  adjourned  until  full  information  was 
supplied.    This  was  carried,  and  the  meeting  adjourned. 

At  the  monthly  meeting  of  the  Corporation  last  week,  it  was 
decided  to  dismuss  the  consultants,  and  the  Electricity  Com- 
mittee resigned  in  a  body,  thus  "  giving  the  Council  the  oppor- 
tunity of  appointing  a  committee  that  would  more  etiectively 
carry"  on  the  work."  Sir  Joseph  Davidson  said  that  the  time 
had  come  when  the  critics  of  the  committee  should  arise  and 
do  the  work  themselves.  Several  other  matters  were  before 
the  Council  :  A  motion  to  increase  the  price  of  electricity  by 
20  per  cent.,  another  to  ask  consent  for  an  application  to  the 
Electricity  Commissioners  for  leave  to  borrow  £550,11110  for 
the  completion  of  the  new  power  station,  aud  a  third  for 
sanction  to  pay  £708  fees  to  the  consultants.  The  increase  in 
the  price  of  energy  was  passed,  aud  the  other  two  motions  were 
referred  back  to  the  committee.  Subsequently  a  movement 
to  upset  the  decision  of  the  Corporation  relative  to  the  con- 
sultants— which  was  carried  by  a  majority  of  only  two — was 
set  afoot. 

At  a  special  meeting  of  the  City  Council  on  the  10th  inst., 
called  by  requisition  of  thirty  members,  the  resolution  passed 
at  the  last  monthly  meeting,  dispensing  with  the  services  of 
the  Electricity  Committee's  consultants,  was  rescinded  by  a 
vote  of  23  to  19.  The  whole  of  the  work  in  connection  with 
the  construction  of  the  new  power  station  was  brought  to 
a  standstill  by  the  dismissal  of  the  consultants,  and  would 
have  continued  to  be  held  up  indefinitely  until  other  consul- 
tants had  been  apixiinted.  Even  if  it  had  gone  to  this,  the 
delay  in  the  placing  of  contracts  for  the  machinery  of  the 
power  station  would  have  been  very  bad  business,  for  it 
would  have  loaded  the  undertaking  with  a  mass  of  dead 
charges  and  probably  with  two  sets  of  consultants'  fees.  The 
only  way  of  relief  from  the  serious  financial  position  in  which 
the'  electricity  undertaking  now  finds  itself  is  by  the  comple- 
tion of  the  new  power  station.  Sir  James  Johnston,  in 
moving  a  resolution  to  rescind  the  dismissal,  said  that  he 
understood  that  three  points  of  objection  were  put  forward 
liy  Councillor  Alexander  ;  that  Sir  John  Snell  blundered  in 
ordering  tlie  5,000  kW  machine;  that  it  had  .-^ome  imperfec- 
tions; and  that  a  new  filter  had  to  bo  ordered  for  it.  Sir  John 
was  not  responsible  for  that.  The  Corporation  was  in  great 
nt^d  of  one  of  those  machines.  One  was  offered,  and  the 
Committee  liought  it.  Sir  John  Snell  was  not  resp*insible 
for  the  specification.  The  only  commission  he  got  on  that 
was  on  the  new  filter,  which  cost  about  £400  or  ±'5(X).  That 
machine  had  not  been  scrapped;  it  was  working  still.  As 
to  the  shipyard  agreement,  he  (Sir  James)  admitted  it  was 
a  pity,  but  he  was  sure  it  had  been  done  for  the  best  at  the 
time;  but  he  understood  Sir  John  SnoU  was  paid  no  com- 
mission for  that.  He  thought  that  the  Committee  asked 
his  advice,  and  he  said  he  was  prepared  to  help  the  Committee 
as  far  as  possible.  Councillor  Jameson,  in  seconding  the 
resolution,  said  that  if  tlie  decision  of  the  Corporation  at  its 
previous  mtvting  was  not  altered  it  would  mean  irretrievable 
financial  loss.  Councillor  McConnell  referred  to  the  original 
agreement  between  the  Corporation  and  Sir  John  Snell : 
there  was  not  a  word  in  that  agreement  which  would  lead 
anyone  to  infer  that  Sir  John  was  to  give  them  expert  finan- 
cial advice. 
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Be\ley. — Strike. — Owing  to  a  dispute  which  has  arisen 
between  the  Urban  District  Council  and  'Ml  of  it.s  omp.oyes 
the  men  have  conscd  work.  The  -streets  are  unhghted.  and 
consumers  are  receiving  only  a  limited  supply  of  electricity. 

Blackburn. — New  Sub-st.\tio.n. — The  Electricity  Committee 
proposes  to  erect  an  electricity  sub-st;ition  at  Mill  Hill  for  the 
supplv  of  electricity  to  the  district. 

Bradford. — Lo.an. — ^The  Electricity  Committee  has  applied 
to  the  Electricity  Commis.sioners  for  sanction  to  the  borrowing 
of  f'250.(X)O  for  mains,  transformers,  transformer  chambers, 
and  equipment. 

Burton. — Lo.xn. — Application  has  been  made  to  the  Elec- 
tricity Conmiissioners  for  sanction  to  a  loan  of  £'M),(W  for 
electric  mains,  services,  and  transformers. 

Dnndalk. — Inl'uea.sf.k  Chargks.— The  Electricity  Committee 
has  increa.sed  the  electricity  charges  for  power  and  heating 
by  }d.  per  unit,  and  to  kiiiemas  by  Id.  [ler  unit. 

Doncaster. — Loa.n.— The  Town  Council  has  decided  to  apply 
for  a  loan  of  £1.712.  to  meet  the  cost  of  supplying  electricity 
to  113  houses,  to  be  erected  on  the  Wheatley  Hill  estate  by 
private  enterprise. 

Glasgow. — Electric  Cookers. — Owing  to  the  increased  de- 
mand for  electric  cookers,  the  Corporation  has  decided  to 
supply  a  further  100.  on  hire,  to  consumers. 

Kircudbright.— Electricity  Supply. — A  conmiittee  has  Been 
appointed  to  consider  the  question  of  supplying  the  town  with 
electricity. 

Knaresborough.— Electric  Lighting  Order.— The  Ministry 
of  Health  has  sanctioned  the  extension  of  the  Electric  Lighting 
Order  of  1915  to  March  1st,  19-2'2.     ' 

Lccids. — Cables  in  River  .4ire.— To  meet  prospective  de- 
mands for  electricity  the  Corporation  Electricity  Department 
i.s  shortly  commencing  the  laying  of  mains  along  the  bed  of 
the  .\ue  from  Whitehall  Road  to  Victoria  Bridge.  Tlie  cables, 
which  will  be  capalile  of  tran.sniitting  a  load  of  .5ll.(KlO  h.p.,  will 
be  laid  in  a  dredged  trench  and  covered  in  with  broken  ballast. 
A  small  dam  will  be  constructed  at  the  Bondman  Weir  through 
which  the  mains  will  pass. 

Mirfieid  (Yorks.). — Electricity  Charges. — From  October 
1st.  the  Urban  Council  has  increased  the  price  of  electricity 
for  power  and  heating  by  i5  per  cent.,  and  reduced  the  dis- 
counts previously  allowed  by  50  per  cent. 

Oswestry. — Proposed  Sale  of  Undertaking.- At  a  meet- 
ing of  the  Town  Council,  last  week,  a  letter  was  received 
from  the  secretary  of  the  Oswestry  Electric  Light  Company, 
asking  the  Council  w'hether  it  would  make  an  offer  for  the 
undertaking. 

Perth. — Fire  Claim.— Alleging  that  a  fire  was  caused  by  a 
fault  in  a  municipal  cable,  the  I/ondon  &  Scottish  Assur- 
ance Corporation  claims  repayment  of  ^30  which  the  Corpora- 
tion allowed  Perth  Town  Council  in  respect  of  damage  caused 
by  a  fire.     The  &)uncil  declines  to  accept  any  liability. 

Peterborough.— Ixjan  Sanctioned.— The  City  Council  has 
received  the  sanction  of  the  Electricity  Commissioners  to  the 
bon-owing  of  £74,187.  being  part  of  the  sum  required  for 
electricity  purposes. 

Redditch. — Loss  on  Undertaking.- Provision  has  to  be 
made  to  meet  an  estimated  further  loss  of  ±'6,750,  equaUing 
a  iti.  Gd.  rate,  on  the  electricity  undertaking  in  the  ensuing 
half-year. 

ShefTield. — Electric  Furnaces.— According  to  the  F.B.L 
liulMin,  the  Corporation  has  reduced  the  charges  for  energy 

for  electric-furnace'  work,  with  the  result  that  many  furnaces 
have  bi'i-ri   put  info  operation. 

Southwick  (Sussex). — Electricitv  Supply— The  I"rban 
Council  has  decided  to  approach  the  promoter  of  the  Shoreham 
electric  lighting  .scheme  with  a  view  to  his  giving  a  supply  to 
the  town,  the  Council  having  found  it  impo.s.sible  to  fix  up 
satisfactory  terms  with  the  Gas  Cf).  to  lay  services  to  the 
Council  houses. 

Swansea. — Money  Shortage  Remedies.— The  necessity  for 
an  immediate  working  balance  for  the  Electricity  Department 
has  led  the  Electricity  Committee  to  consider  schemes  for 
securing  this.  Tliere  were  four  available  methods  :  Increasing 
the  charges;  quicker  collection  of  revenue;  insistence  upon 
dcfiohits;  and  accumulating  profits  and  charging  all  capital 
expenditure  to  loans.  The  borough  treasurer  considered  that 
there  was  no  justification  for  a  price  increase,  but  the  institu- 
tion of  monthly  instead  of  quarterly  accounts  was  worthy  of 
consideration ;  the.ce  Would  help  bii.siness  men  to  a  quicker 
calculation  of  co.sts.  The  extension  of  deposits  was  not 
recommended.  .\s  regarded  the  fourth  method,  the  borough 
treasurer  thought  that  all  capital  expenditure  should  be 
defrayed  by  loims.  and  also  that  until  the  department  had  a 
l>alanee  of  £40,W)  no  funds  should  be  contributed  to  rate 
relief.  .\s  far  a<!  possible  the  borough  treasurer's  recommenda- 
tions are  to  be  adopted. 

Teignmouth.— Elecfricitv  Supply.— The  Urban  Council  has 
sealed  a  supplementary  agreement  with  Messrs.  Purves,  of 
Exeter,  for  a  supply  of  electricity  to  the  town. 


Worcester. — Loan. — ^The  Electricity  Committee  has  applied 
to  the  Electricity  Commissioners  for  sanction  to  a  loan  of 
.£5,898  for  coal  and  ash  handhng  equipment,  and  an  auto- 
matic weigher  and  totaliser. 

Worthing. — Loan. — ^The  Electricity  Committee  has  applied 
to  the  Electricity  Commissioners  for  sanction  to  the  loan  of 
£4,500  for  mains  and  services. 

York. — Hydro-electric  Scheme.- The  chairman  of  the  Elec- 
tricity Committee  drew  attention  to  assertions  which  had  re- 
cently been  made  in  the  city  that  the  new  hydro-electric 
generating  plant  which  w-as  being  constructed  on  the  Ouse 
at  Linton  Lock  was  likely  to  end  in  disaster,  and  t<_>  involve 
the  city  in  a  loss  of  nearly  £80,000.  He  strongly  refuted  the 
allegations,  which  he  described  as  a  tissue  of  inis.statementB. 
There  was  not  the  slightest  suggestion  that  the  .scheme  would 
end  in  failure.  The  only  serious  complaint  was  the  slow  pro- 
gress of  the  work,  and  the  inadequate  dams  made  to  fulfil 
the  temporarv  purpose  of  protecting  the  lower  level  work. — 
Yorkshire  Post. 


TRAMWAY    AND    RAILWAY    NOTES. 


.Australia. — Perth. — The  Railway  Couuuissiouers'  report  on 
the  Perth  tramway  system  for  19'i0-"21  shows  the  earnings  as 
£2'24,892,  an  increase  on  the  previous  year  of  £37,000.  The 
working  expenses  were  i6"203,459,  an  increase  of  £55.1K)0.  After 
paying  interest  a  deficit  of  £9,334  resulted,  against  the  previous 
year's  surplus  of  £10,106.  The  number  of  passengers  carried 
was  25.753,113.  an  increase  of  over  ()..500,tKJO. — Dnilij  Telegraph 
(Sydney). 

Barrow. — Loan  Sanctioned. — The  Ministry  of  Transport  has 
.sanctioned  the  borrowing  by  the  Corporation  of  £16,000  for 
car  shed  accommodation. 

Bexley. — Strike. — As  the  result  of  the  cessation  of  work  of 
200  employes  of  the  Urban  District  Council,  the  tramway 
service  between  Crayford  and  Woolwich  has  been  entirely 
su.spended. 

Bolton. — Tramway  Extensions.— The  Corporation  is  pro- 
moting a  Parliamentary  Bill  providing  for  the  extension  of 
the   tramw-ay   system. 

Bradford. — ^Loan. — Application  is  to  be  made  for  power  to 
borrow  £8,573  for  track  renewals. 

Burnley. — Price  ov  Energy.- The  Electricity  Committee  re- 
cently informed  the  Ti'amways  Committee  that  as  soon  as  the 
Electricity  Department  had  made  good  the  losses  occasioned 
by  the  excessive  price  paid  for  coal  during  the  coal  dispute, 
the  price  of  power  supplied  to  the  tramways  would  be  reduced. 

Continental. — Spain. — A  number  of  companies  are  contend- 
ing for  the  contract  for  the  construction  of  electric  undei- 
ground  railways  in  Barcelona,  some  holding  concessions  and 
others  applying  for  them.  The  most  forward  of  these  up  to 
the  present,  mainly  because  it  has  secured  a  concession,  is  the 
Banco  de  Vizcayo;  but  the  execution  of  the  works  which  it 
would  like  to  underUike  is  controlled  by  certain  conditions 
which  may  force  it  to  modify  the  course  originally  outlined. 
Besides  the  Town  Council  of  Barcelona,  the  Compafiia  Ferro- 
carril  Metropolitano  de  Barcelona,  S.A.,  formed  in  February, 
1921,  is  the  possessor  of  the  rights  fc)r  the  electric  underground 
railway  styled  the  S.O.-N.E.  'ITiis  railway  has  a  character 
quite  unlike  the  others,  as  it  aims  to  link  the  principal  lines 
between  Saragossa  and  Barcelona  and  Tarragona  and  Barce- 
lona, joining  with  the  former  at  La  Bordeta  and  with  the  lattor 
at  El  Clot.  There  is  no  essentia!  incoinpatibiUty  between  the 
two  sc-hemes.  provided  account  is  taken  of  article  14  of  the 
concession,  which  prescribes  agreement  with  othei'  lines,  sanc- 
tioned or  apjilied  for.  as  to  the  crossing  of  each  other's  tracks. 
It  is  here  that  the  difficulty  arises,  for  the  S.O.-N.O.  is  to  be 
built  as  a  main  line,  with  suitable  curves  and  gradients  for 
general  traffic,  w'hereas  the  Banco  de  Vi/.cayo  line  is  planned 
as  a  civic  line,  with  moderate  gauge,  small  curves,  and  st.eep 
gradients. 

Halifax. — Year's  Working. — The  aimual  report  of  the 
Tramways  Committee  for  the  year  ended  March  31st  last 
shows  a  total  income  of  £230.302,  as  compared  with  £139,180 
in  the  previous  year.  W'orking  expen.ses  amounted  to 
£•208.190.  as  against  £162,892,  leaving  a  gross  profit  of  £22,111. 
After  the  deduction  of  capital  charges,  &c.,  there  was  a  net 
loss  of  £618. 

Keighley. — Railless  Service. — Tlie  service  between  Cross 
Roads  an(l  Oxenhope  has  been  restricted  to  two  days  at  the 
week-(Mids.  The  .system  has  lost  about  £10.0(K)  in  five  years. 
The  loss  on  the  last  financial  year  was  £5.322,  as  against  a 
loss  on  the  rallied  tramway  service  of  £3,400.  At  a  Town 
Council  meeting  last  week  it  was  pointed  out  that  the  position 
now  was  probably  con.siderably  worse  than  at  the  end  of  the 
year,  to  which  the  report  referred.  Notice  was  given  that  at 
the  next  meeting  of  the  Council  a  resolution  would  be  put  for- 
ward for  the  closing  of  all  railless  routes  that  did  not  pay, 
and  the  entire  service  is  necessary. 
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Liverpool. — Tkamwav  JlECEiPTs.—Tlae  receipts  of  tlie  trani- 
wiiy  undertaking  show  a  falling-off  of  about  ±'97,(K10. .  No 
less  than  30,000,000  lewer  pa.sscngers  were  carried. 

London — District  Railwav.— A  number  of  new  2.280-h.ji. 
eight-car  trains  are  being  run  between  the  City  and  Kant 
Ham  and  Barking  in  place  of  the  previous  six-car  trains. 

DRor  IN  'I'ramway  Traffic. — The  drop  of  a  million  per  week 
in  the  number  of  passengers  carried  in  the  London  County 
Council  tramcars,  as  compared  with  l,ast  year,  was  the  subject 
of  discussion  at  a  meeting  of  the  Council  on  October  11th. 

Dr.  Scott-Lidgett  asked  for  .some  explanation  as  to  the 
cause,  and  whether  any  means  could  be  employed  to  check 
the  drop  in  traffic,  and  Mr.  Gilbert  suggested  that  cheap  mid- 
day penny  fares  might  prove  a  remedy  for  this  decrease.  Mr. 
\V.  J.  Squires,  chairman  of  the  Highways  Committee,  pointed 
out  that  during  the  period  July  13th  t«  Septend;er  '2Sth.  the  re- 
ceipts showed  an  increase  of  ,-£l'29.141.  The  London  tramways 
were  in  the  same  plight  as  other  undertakings  throughout  the 
country,  such  as  Liverpool  and  Manchester,  a  condition  which 
might  be  attributed  to  the  shortage  of  money.  He  doubted 
whether  cheap  midday  fares  would  make  up  the  loss,  and  parti- 
cularly penny  tickets.  The  question  was  to  be  raised  at  the 
Committee's  meeting  on  October  13th. — Morning  Post. 

Newcastle'On^Tyne. — Year's  Working. — ITie  annual  report 
of  the  engineer  and  general  manager  of  the  tramway  system 
(Mr.  E.  Hatton)  shows  a  total  revenue  of  i;5S0,269;  working 
expenses  totalled  i-198,96(j.  leaving  a  gross  prijfit  of  ±'8L30'2. 
After  the  deduction  of  capital  charges,  &c.,  there  was  a  net 
profit  of  i'4.037. 

Paisley. — Tramway  Control. — The  Glasgow  Corporation 
Tramways  Committee  has  under  consideration  a  proposal  for 
the  acquisition   of  the  Paisley  tramway  system. 

Statutory  Charges. — The  Ministry  of  Transport  announces 
that  the  (iuvernment  has  decided,  unless  the  question  is  other- 
wise dealt  with  by  Parliament,  to  take  steps  to  extend  the 
ojjeratiou  of  the  Tramways  (Temporary  Increase  of  Charges) 
Act,  19'20,   until  February  loth,  1924. 

Stoke-on=Trent. — Extension  of  Lease  Refused.— Tlic  Town 
Council  had  before  it,  last  week,  an  application  by  the 
Potteries  Electric  Traction  Co.,  Ltd.,  for  a  reconsideration  of 
the  terms  of  its  lease  from  the  Corporation  in  connection  with 
the  tramways,  with  a  view  to  its  extension.  The  Council  de- 
cided not  to  entertain  the  application. 

United  States. — New  York. — The  State  Transit  Commission 
appointed  to  investigate  the  tangled  finances  of  the  New  York 
City  tramways,  and  elevated  and  underground  railways, 
recommends  municipal  ownership. 

This  recommendation  is  interesting  in  view  of  the  opposition 
of  the  prestnit  city  government  to  increased  fares,  for  which 
the  companies  have  been  long  contending,  declaring  that  other- 
wise receiverships  would  become  necessary. — Beuter. 

York. — Extension  Required. — The  City  Council  has  re- 
ceived a  petition  from  Micklegate  residents  praying  for  an 
extension  of  the  tramways  to  the  Poppleton  Road  boundary  of 
the  City. 


TELEGRAPH    AND    TELEPHONE    NOTES. 


Bradford. — New  Switchuoard. — The  Bradford  Watch  Com- 
mittee recommends  that  a  private  telephone  switchboaru  be 
installed  in  the  police  department,  with  direct  extension  lines 
to  the  *i'\eral  district  police  stations,  in  place  of  the  present 
telephone  arrangements,  at  an  adilitioniil  amiual  cost  to  the 
Corporal  inn  of  .i'94. 

Czecho=Slovakia. — Tei.ki'iionks.— In  less  tlum  two  years  the 
Hepublic  has  iucrea.sed  its  telephone  lines  by  no  less  than 
t>,'250  miles.  At  the  moment  of  the  proclamation  of  Czecho- 
slovak independence  in  October.  1918.  there  did  not  exist 
in  the  whole  country  even  six  miles'  length  of  copper  wire 
with  wh'.ch  to  start  new  constructions,  and  yet,  since  then, 
the  Republic  has  constructed  new  telephone  lines  equivalent 
to  all  that  was  constructed  by  Austria-Hungary  through  several 
decades.  This  is  a  noteworthy  achievement,  especially  when 
one  con.siders  the  difficulties  under  which  the  Republic  has 
liboured,  the  scarcity  of  material,  the  enormous  cost  of  the 
same  and  of  labour,  to  say  nothing  of  the  necessary  financial 
means. 

How  necessary  it  was  to  take  energetic  steps  in  this  matter 
may  be  judged  from  the  fact  that  between  Prague  and  Brno 
there  was  only  a  single  line,  while  the  west  of  the  Repuulic, 
Bohemia  and  Moravia,  was  not  diri'ctly  coimected  at  all  by 
telephone  with  the  east,  with  Slovakia.  This  state  of  affairs 
was  the  result  of  the  Austrian  policy  of  centralisation,  wnieh 
demanded  that  all  roads  should  lead  to  Vienna  or  Budapest. 
To-tlay  tliere  exists  direct  communication  between  Prague  and 
all  the  principal  towns  of  the  Republic,  and  also  between  the 
latter,  one  with  another.  Further,  direct  conuiiunicatiun  has 
been  established  with  Austria  and  Germany,  with  Jugoslavia 


(Lubljana).  Laibach  (Agram),  Trieste,  aad  with  Hungary 
(Bratislava  (Presburg)  to  Budapest).  Negotiations  are  pm- 
ceeding  for  communication  with  Poland  and  with  Switzerland. 
Ihe  Czecho-Slovak  Telephone  .Id  mi  nisi  ration  is  constructio;; 
a  new  line  to  connect  Prague  with  Nuremburg.  and  this  line 
will  also  .serve  for  communication  with  Switzerland  and  France. 

Latvia — Riga.— .\  group  of  Engli-sh  business  men  have  en- 
tered into  negotiation  with  the  Latvian  Government  with 
regard  to  the  erection  of  a  large  radio  station.  This  station 
is  to  he  provided  with  all  the  latest  appliances,  in  order  to 
facilitate  communications  with  the  whole  of  Europe.- /ieutcr'« 
Trade  Service  (Riga). 

Japan — Yap  Controversy  Settled.— The  Japanese  Govern- 
ment, it  is  announced,  has  approved  the  plan  worked  out  bv 

the  Washington  Administration  for  a  settlement  of  the  Yap 
mandate  and  Pacific  cable  question.  'Hie  plan  for  the  settl'e- 
ment  of  this  problem  has  been  agreed  upon  informally  in  prin- 
ciple by  Secretary  of  State  Hughes  and  Baron  Shide'hara,  the 
Japanese  Ambassador.  The  main  terms  of  the  agreement  are 
understood  to  1«3  :  (1)  That  Japan  recognises  the  right  of  the 
Lnited  States  and  other  nations  to  u.se  Yap  as  a  cable  landing 
station  and  for  other  cable  purposes,  while  the  .Vmerican 
Government  drops  its  objections  to  the  allocation  of  Yap  to 
the  mandate  of  Japan.  (2)  That  the  former  German  cables 
in  the  far  Pacific  be  distributed  so  that  the  United  States  will 
have  the  line  from  Yap  to  Guam,  Japan  that  from  Yap  to 
Shanghai,  the  Chinese  end  of  which  was  diverted  to  Japan, 
and  that  the  Netherlands'  interests  in  the  line  frcm  Yap  to 
Menado,  in  the  Dutch  East  Indies,  be  recognised. — T.  £  T. 
Age. 

New  Zealand. — The  Postmaster-General  of  New  Zealand 
reports  that  16,000  telephones  have  been  installed  during 
the  last  two  years,  and  it  is  anticipated  that  the  demand  this 
year  will  be  greater  than  in  previous  years.  The  number  of 
telephones  in  use  and    on  order  is  now  approaching  1,0(XI,000. 

South  Africa. — Belgian  Congo. — The  Belgian  Government 
is  going  to  construct  a  big  wireless  station  near  Ehzabeth- 
ville,  Katanga  (Congo).  Through  this  statioUj  which,  it  ia 
expected,  will  be  finished  in  1923,  direct  communication  with 
Belgium  will  be  possible. — The  Times. 

Sino^American     Wireless     Agreement.  —  The     American 

Minister  in  Peking  has  notofied  the  State  Department  of  the 
signing  of  a  supplementary  agreement  between  the  Federal 
\\  ireless  Co.  and  the  Chinese  Government.  The  agreement 
relates  to  the  issue  of  bonds  for  financing  the  project. — llcuter. 

The  Telephone  Service. — Speeding  Up.— The  London  Toll 
Telephone  Exchange,  since  its  opening  in  September,  has  been 
a  conspicuous  success.  It  has  not  only  obviated  the  wait  for 
calls  w-ithin  a  2o-mile  radius  of  London,  but  also  has  relieved 
the  pressure  on  Ihe  main  trunk  lines  and  junctions  through- 
out the  country.  A  recent  calculation  shows  that  a  trunk  call 
from  London  to  Leeds,  instead  of  taking  15  minutes,  now 
takes,  on  an  average,  seven  minutes.  A  correspondent  ring- 
ing up  The  Dailu  Mail  from  the  Isle  of  Wight  recently  got 
through  in  two  minutes,  as  compared  with  ten  minutes  before 
the  Toll  Exchange  opened. 

New  London  Society. — .A  society  has  l>een  formed  by  mem- 
bers of  the  London  Post  Office  telephone  system  for  the 
purpose  of  discussing  difficulties  and  problems  connected  with 
their  work,  .\h-eady  the  membership  exceeds  one  thousand. 
The  first  meeting  of  the  new  session  was  held  on  October  5th. 

Mr.  Pink,  superintendent  of  traffic,  prophesied  that  the 
number  of  exchange  lines  in  London  would  l>e  nearly  trebled 
in  15  years,  and  that  it  would  l>e  necessary  to  build  a  large 
nundier  of  new  exchanges  in  addition  to  rebuilding  some  of 
tho.se  which  exist.  He  claimed  that  the  new  "  Toll  "  exchange 
had  fully  justified  itself.  About  95  per  cent,  of  the  callspassed 
to  the  exchange  could  now  be  connected  immediately  upon 
demimd.  Referring  to  the  trunk  lines,  he  emphasised  the 
importance  of  the  development  of  telephone  "  repeaters  "  in 
securing  satisfactory  transmission  over  long  distances.  It 
miglit  be  pos.sibic  to  apply  wireless  methods  to  the  ordmary 
telephone  service  for  the  purpose  of  increasing  the  number  of 
simultaneous  conversations  carried  by  one  pair  of  wires. — 
Morniiiy    Post. 

United  States. — .\bsorption  of  Company. —The  Radio  Cor- 
poration of  .'Vnierica  has  purclias^  the  assets  of  the  Inter- 
national Radio  Telegraph  Co.  Details  of  the  transaction  were 
announced  recently  by  the  Westinghouse  Electric  &  Manu- 
facturing Co.  in  a  statement  reading  in  part  as  follows  ;  "  The 
Radio  Corporation  of  .\merica  has  acquired  from  the  Inter- 
national Radio  Telegraph  Co.  a  group  of  patents  relating  to 
wireless  t«Megraphy  wliich  the  Radio  Corporation  found  it 
necessary  to  make  use  of  to  enable  it  to  give  the  public  proper 
and  efficient  service. 

"  The  Internatioiuil  Co.  had  not  embarked  upon  commeJcial 
work  to  any  great  extent  and  was  confronted  with  important 
patents  owned  by  the  Radio  Corporation,  so  that  neither  com- 
pany was  able  to  give  to  the  public  satisfact<iry  service  without 
infringing  upon  the  patents  of  the  other.  Under  the  circum- 
stances it  was  found  essential  that  the  right  to  use  me  se.veral 
groups  of  patents  should  he  acquired  bv  one  corporation." — 
7'.   >£•   7'.  .Ii/e  "  , 
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CONTRACTS    OPEN    AND    CLOSED. 

(Th*  datt  girfn  in  parentheses  at  the  end  of  the  paragraph, 
indicates  the  irrne  of  the  Electrical  Review  in  which  the 
"Official  Autice"  appeared.) 


OPEN. 

Argentina.  —  October  'ilst.  State  Railways.  Twelve 
montns'  ■  supply  of  electrical   stores.* 

November.  State  Railways.  One  year's  supply  of  railway 
signal  material,  including  telephone  and  telegraph  materials. 
&c.* 

Australia. — Melbourne. — Victorian  Government  Railways. 
October  26th.  D.c.  arc  welding  plant  (Cent.  No.  34,377). 
November  9th.  Armature  banding  machine  with  electric 
motor  and  starting  gear  (Cont.  34,37S). 

November  'jind.  Electric  storage  battery  complete  for  auto- 
matic telephone  exchange  (Cont.  34,'2'29).* 

January  4th.  150  electric  train  stops  operated  by  a  .single- 
phase  induction  motor.  One  set  of  electrical  pyrometer  equip- 
ment for  measuring  temperatues  of  from  350  to  '2.000  degrees 
Fahrenheit. — Renter's    'I  rade   Service   (Melbourne). 

Newcastle  (N.S.W).— December  22nd.  City  Council.  One 
25-kW  motor  generator  set.  Electrical  engineer  and  manager. 
Watt  Street.  Newcastle  (N.S.W.). 

Belgium. — October  26th.  Municipal  authorities  of  Lokeren. 
Principal  transformer  cabin  in  connection  with  the  local  elec- 
tricity supply.  Particulars  (15  fr.)  from  the  Directeur  des 
Services  de  Gaz  et  d'Electricite,   Lokeren. 

November  16th.  Supply  of  electrical  energy  for  lighting 
and  power  purposes  in  the  town.  Particulars  and  plans  can 
be  inspected  at  the  offices  of  the  Secretariat  Communale,  and 
tenders  are  to  be  sent  to  the  Bourgmestre,  Maison  Communale. 
Haccourt  (Vise),  Belgium. 

Edinburgh. — October  18th.  Electricity  Supply  Depart- 
ment. Four  10-15-ton  hand-operated  overhead  travelling 
cranes,  electric  and  steam-driven  feed  pumps.  (October  7th.) 
France. — October  '25th.  Municipal  Authorities  of  Lille. 
Transformer  box,  s\vit<;'hboard,  electric  motors  with  accessories. 
Particulars  from  La  Mairie,  Lille. 

November  15th.  French  State  Railway  Authorities,  83,  Rue 
de  Rome,  Paris.  L.p.  switchboards,  h.p.  apparatus,  and  l.p. 
and  h.p.  mains.  Sec,  connecting  the  switchboards  with  the 
different  machines  and  apparatus  connected  with  the  testing 
platform  at  the  railway  electric  material  repairing  shops  at  Le 
Garenne.  Particulars  may  be  obtained  from  I^a  Service 
Electrique,  88,  Rue  de_Rome,  Paris. 

French  Post  and  'leiegraph  Authorities  in  Paris.  A  60-cell 
battery  of  accumulators  of  a  capacity  of  900  amp. -hours  at  the 
wireless  telegraphy  station  at  Saintes-Maries-de-la-Mer 
(Bouches  du  Rhone).  Particulars  may  be  had  from  Le  Direc- 
teur de  la  Telegraphic  Sans  Fil,  Service  Technique,  5,  Rue 
Froidevaux,  Paris. 

October  •29th.  French  Post  and  Telegraph  Authorities,  75, 
Boulevard  Brune.  Paris.  Metal  filament  incandescent  electric 
lamps  required  during  a  period  of  twelve  months. 

Greece. — .\thens.  November  14th.  A  new  telephone  in- 
stallation at  .Athens,  central  battery  type,  and  of  an  approxi- 
mate capacity  of  5,000  local  lines,  40  inter-urban  lines,  and  at 
least  50  special  lines  connecting  .Athens  with  the  Piraeus.* 

India. — Calcotta. — November  9th.  Calcutta  Electric  Supply 
Corporation,  Ltd.  One  15.000-kW  turbo-alternator  and  con- 
densing plant.  Two  water-tube  boilers  with  an  evaporation 
of  60,000  lb.  per  hour.     (October  7th.) 

October  19th. — East  Indian  Railway  Co.  Insulated  cables. 
(October  7th.) 

London. — L.C.C. — October  24th.  Electric  goods  lift 
(capacitv  30  ewt.)  at  the  Stamford  Hill  Stores  Depot.  (Octo- 
ber 7th.") 

H.M.  Office  of  Works.  October  24th.  Electric  lamps.  (See 
this  issue.) 

New  Zealand. — Wellington. — November  21st.  Po.st  and 
Telegraph  Department.  750  red  and  7.50  white  switchboard 
cords,  3  conductor  (spec.  No.  87).* 

South  Africa. — Johannesburg. — November  7th.  Rand 
Water  Board.  Two  350-kW  steam-driven  electrical  generating 
sets,  compleie   with   switchiroards  and  all  accessories.* 

HUMANSDoui',  Cape  Province.  November  30th.  Corporation. 
One  water  turbine  and  dynamo,  switchboard  with  connections. 
battery  of  accumulators,  and  accessories,  eupply  main  and 
pubhc  lichting,  aerial  distributing  Unes,  street  lamps,  fitting! 
and  accessories,  eection  boxes,  service  cut-outs,  meters,  dec, 
ferro-concrete  pipe  line,  reinforced  concrete  tank,  buildings, 
and  foundationB.  Forms.  &c.  (63«.)  from  th«  town  clerk, 
HnmanBdorp.  Cap«  Provinoe. 

•  A  copy  of  the  specification,  Ac,  can  be  consulted  at  the 
Department  of  Overseas  Trade,  35.  Old  Queen  Street,  S.  Ni  .  1. 


CLOSED. 

Doncaster. — Electricity  Committee. 

\VaUTw.iy  and  sump  in  conn«-tion   with  plant   extension   at  the    Eleclr 
Works. -Sprakes  &  Sons,  £9«4. 


Edinburgh. — Tramw-ays  Committee.     Accepted. 

Tramway  poles  under   the  electrification   scheme,  £7,590. — ^M.    I*.  Galloway, 
Ltd. 

With  regard  to  a  recommendation  by  the  Corporation  Elec- 
tricity Committee  concerning  tenders  for  steel  for  sub-stations 
and  for  the  pump  house  at  Portobello  power  station,  it  was 
pointed  out  to  the  Corporation  that  it  had  not  accepted  the 
lowest  offers  as  it  could  not  send  this  large  amount  of  work 
out  of  the  country  at  a  time  when  unemployment  was  so  great. 
The  offers  were  accepted  subject  to  contractors'  guaranteeing 
that  nothing  but  British  steel  would  be  used. 

Glasgow. — Corporation.     .Accepted. 

Three    passenger   lilts,   £3,131.   lor   new    municipal    buiUlings.— F.xpress    Lilt 

Co.,  Ltd. 
Mavor    S:   Co'jison.    (or   main    electric  cable  at   the    Dalmarnock    gasworks. 

Tramways   Committee.     Accepted. 

Globe  strain   insulators.— Fleming,  Birkbv  &  Goodall,   Ltd. 

Ozone-proot    cible    and   double  cotton-covered    wire.— British    Insulated    and 

Helsbv   Cables,    Ltd. 
Electric    lighting   installation    at   the    wharf,   £1,047.— .Mian    &    McGowan. 

London. — L.C.C.  Highways  Committee.  8,000-k\V  turbo- 
alternator  for  Greenwich  power  station.  With  further  refer- 
ence to  our  note  on  page  188  of  .\ugust  5th,  the  following 
particulars  were  submitted  to  the  Council  at  its  meeting  on 
Tuesday  last :  — 

Without  rpstrieti  in 
Bs  to  obtainit  g 
Original  tender.  materials. 


Tenderer. 
Ateliers  de  Constiiiction  Oerlikon 

Brown,  Boveri  &  Co  ,  Ltd. 


(1) 


tEscher  Wyss  &  Co.,S.i 

Daniel  Adamson  &  Co  ,  Ltd.      . . 

English  Electric  Co.,  Ltd, 
+C.  A.  Parsons  &  Co  ,  Ltd 

British  Thomson. Houston  Co.,  Litd. 
IRichardsons,  Westgarth  &  Co.,  Ltd. 

i  Belliss  &  Morcom,  Ltd 

tMetro.-Vickers  Electrieal  Co..  Ld. 

Jas.  Howden  &  Co.,  Ltd 


1,0C9,-191  Swiss  fr. 
^  £45.886  at 
22  fr.  to  £1 
1,010.160  Swiss  fr. 
=  £45.916  at 
22  fr.  to  £1 

£15,939 

(irrespective  of 

variations  in  rate 

of  exchange) 

£52,484 

£6  ',104  f  50,S0O 

£61,7  8  £52,340 

£62,639  £53,110 

£>ia.713  £53,303 

£6i,860  £53,2H0 

£63,341  £54,290 

£63,381  £50.725 

£64,954  £47,410 

(incomplete) 

Fraser  &  Chalmers  Engineering  Works  £64,964  £o5,050 

t  These  firms  also  submitted  alternative  offers. 

The  first  three  tenders,  which  were  submitted  by  foreign 
firms,  are  subject  to  any  import  duties  which  may  be  imposed 
at  a  later  date.  As  tlie  result  of  inquiries,  all  the  EngUtli 
firms  who  submitted  tenders  offered  a  reduction  on  the  prices 
quoted  by  them  provided  that  they  were  given  a  free  hand  to 
buy  foreign'  material.  The  revised  amounts  are  shown  in 
column    (b). 

The  difference  between  the  lowest  satisfactory  foreign  tender 
and  the  lowest  acceptable  English  tender  amounts  to  nearly 
^8,000,  or  16  per  cent,  on  the  total  amount  involved,  even 
allowing  for  the  sub-letting  of  materials  abroad.  In  all  the 
circumstances,  and  after  very  careful  consideration,  the  Com 
mittee  decideti,  with  the  concurrence  of  the  Finance  and  lIic 
General  Purposes  Committees,  to  accept  the  alternative  offer 
of  Brown,  Boveri  &  Co.,   Ltd.,  amounting  to  £45,039. 

L.C.C.   Education  Committee.     Accepted. 


allatit 


AUfarlhing 


Wan.ls' 


Jlh,. 


chool. 


Establishment  Committee.     Accepted    sub-contracts. 

.■\dditional   lifts    for   the  new    County   Hall:   one  passenger    lilt,    £1,354;  one 

ditto    £1.855;  two  book   lifts,   £1,080.— E.xpress  Lift  Co.,  Ltd. 
Thr«-  p.issL-nger   Mils,  £(i.l.W.— Waygood  Otis.  Ltd 

Main  and  circuit  cables  at  the  New  County  Hall  :  — 

Pirelli-Ceneral  Cable  Works,    Ltd accepted  £2,724 

W.  T.  Glover  Si  Co.,   Ltd £3,U7U 

W.  T.   Henley's  Telegr.iph  Works  Co.,  Ltd £3,360 

British   Insulated  &  Helsby  Cables,  Ltd £3,373 

Callenders  Cable  &   Construction   Co.,  Ltd £3,434 

Siemens   Bros.    &   Co £3..W8 

Additional    main    lighting   switchboards,    £1,500.— Dorman    &    Smith. 

Installation  of  synchjoriTsed  clocks  throughout  the  new 
County  Hall. 

Cillett  &  Johnson     aceipi. J  £2,566 

Svnrhronome   Co.,   Ltd £-2.70J 

silent    Llcetric   Clock  Co.,   Ltd £4,194 

Standard   Time  Co.,   Ltd £4,4«8 

Magneta    Time    Co.,    Ltd £5,7J2 

The  building  contractors  were  in.structed  to  obtain  from 
the  Pirelli-General  Cable  Works,  Ltd.,  additional  main  and 
circuit  cables  required  at  an  extra  cost  not  exceeding  £3,100. 

FuLHAM. — Electricity  Committee.    Recommended. 

Circulating  pumping  plant  lor  the  generating  station.— Mather  &  Piatt, 
£1,548. 

Seventeen  tenders  were  received  varying  from  £1,38'2  to 
£2,084. 


Rotherham. — Corporation. 


ele. 


installa 


Bri 


(third 


ntr.icl     lor    100    houses). - 


Stourbridge. — Town  Council.     Accepted. 

Installing  the  electric  light  at  the  Town  Hall  Offices,  Market  Hall,  and 
Corn  Exchange,  £429. — Woodcrow  General  Mechanical  &  Electrical 
Engineering  Co..  Ltd. 

Worcester. — ^Town  Council.    Accepted. 

Telpher  plant  for  handling  coal  and  ashes  fo'  the  electricity  works,  at 
£4,000. -Heenan  &  Froude. 
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FORTHCOMINQ     EVENTS. 


Edinburgh  Electrical  Society.— Friday,  OcJober  14th.  At  the  Philosophical 
institute.  At  8  p.m.  Paper  on  "  iilix-tro  ChemUtry,"  by  Mr.  K.  W.  J. 
Stark. 

Electro-Harmonic  Society.— Friday,  October  14tli.  At  the  Grand  Hall, 
Cannon    Mrcet,    ii.C.     At    8    p.m.     First    sinolciag   concert   o(    the    1921-22 

Norlh-East    Coast    Institution    of    Engineers    and   Shipbuilders.— Friday. 

October  Ui!i.  At  Bolb.-c  Hall,  .N.-wcastlc-on-Tyno.  I'residential  address 
by  Sir  W.  J.    .\oble,  Bart. 

Junior    Institution  of    Engineers. — Fridav,    October   14th.    At    Caxton    Hall, 

Westminster.     At    8    p.m.     Paper   on    ■'  Electric    Cranes,"    hy    Mr.    C.    H. 

Wotxl  field. 
Friday,   October   21st.     At   8   p.m.     Lecturettc,    "  Pyrometry    for   Boilers : 

Some  yuestions   Pertinent  and   Impertinent,"  by   Mr.   C.  E.  Foster. 
Commercial    Motor    Exhibition.— Friday,   October    14th,   to   Saturday,    October 

iiiul,     .\l   (ilMiipia,    \V. 
The      Batti-WaliahG'      Society.— Monday,      October     I'lh,     At      the     Holborn 

R.M.iui.ini.     At    1    p.m.     Luncheon    and    address   on    "  Ma.rino    Motoring," 

bv    .Mr.    I.,    .M.    W,.le|-huuse. 

Institution   of    Rubber    Industry.— Wednesday,  October  19th.    At  the  Society 

..I   ,\rls.      ,\t  7    ].,m.      In.m^ur.il    meeting. 

Industrial    League  and   Council. — Wednesday,  October  19th.    At   the  Caxton 

Hall.  WeslniinMer.  S.W.  At  7.30  p.m.  Lecture  on  "  Economic  Axioms  of 
Industry,"   by  Mr.   E.  W.   Potter. 

Societe  des   Ingenieurs    Civils  de  France    (British  Section).— Wednesday, 

October  llllh.  At  8  p.m.  At  the  Institution  of  Mechanical  Engineers. 
Storey's  Gate,  S.W.I.  Paper  on  "Tanks  and  Chain-track  Artillery,"  by 
Mr.  L.  A.  Legros. 

Chemical  Society. — Thursda\,  October  20th.  At  Burlington  House,  W.  At 
8  p.m.     Ordinary   scientific   meeting. 

British  Electrical  and  Allied  Manufacturers'  Association.— Thursday, 
October  20th.     At  the  .S.ixuv   Hotel.     7  for   7.*!  p.m. 

Electricity  Supply  Commercial  Association  (Greater  London  Division).- 
Friday,  October  21st.  At  7.43  p.m.  At  Andertons  Hotel,  Fleet  Street. 
E.C.     First  annual   Bohemian  concert. 

Institution  of  Mechanical  Engineers. — Friday,  October  21st.  At  the  In- 
stitution, Storey's  Gate.  St.  James's  Park.  S.W.  At  6  p.m.  Eleventh 
report  to  the  .Alloy*  Research  Committeff  on  "  Some  Alloys  of  Aluminium," 
bv   Dr.   W.   Rosenhain,  F.R.S..   Mr.   S.    L.   Archbutt  and  Dr.  D.  Hanson. 

Birmingham  and  District  Electric  Club.— Saturday,  October  22nd.  At  the 
Grand  Hotel.     At  li.30   p.m.     Annual   ladies'  night. 


llOkV  Transmission  Line  Poles. — The  accompanying 
illustration  is  taken  from  a  recent  issue  of  the  Electrical  U  orld. 
It  depicts  one  of  a  larfic,  number  of  wooden  poles  erected  by 
the  San  Joaquin  Power  Co.  to  carry  110.000-V  transmission 
lines.  These  poles  are  60  ft.  in  height  and  are  about  20  in. 
in  diameter  at  the  ba.se.     Wooden  poles  were  employed,  as  a 


NOTES. 

The  Institution  of  Rubber  Industry.— The  Council  of  tliis 
Institution  invites  any  of  our  readers  to  the  inaugural  meeting 
on  Octoljer  Itlth  at  the  Society  of  Arts,  when  Sir  Henry  vVick- 
ham  will  relate  his  experiences  in  connection  with  rubber 
plantation.  Mr.  J.  H.  C.  Brooking,  M.I.E.E.,  will  dehver  the 
presidential  address  the  same  evening.  The  secretary  (Mr.  \V. 
Tyson,  Charing  Cross  House,  London.  W.C.'i)  will  send  in- 
vitation cards  on  request. 

Freemasonry. — The  Kelvin  Lodge  of  Mark  Masters,  No. 
74'2,  will  be  consecrated  on  Wednesday,  October  'itJth.  at  Mark 
Masons  Hall  at  5.30  p.m.  Any  quahfied  brother  who  may 
wish  to  attend  is  requested  to  communicate  with  Mr.  E.  J. 
Willcock,   (i,  Giovelands  Road.  Palmers  Green.   N.  13. 

Appointments  Vacant. — One  assistant  resident  power- 
station  engineer,  four  power-station  shift  engineers,  for  the 
Birmingham  Corporation  electricity  department;  meter  super- 
intendent (1,000  Rs.  per  month),  for  the  Bombay  Electric 
Supply  and  IVamways  Co.,  Ltd.;  superintendent  of  telephones 
{£'2SO+£'i(i+£iyO).  for  the  Government  of  Antigua;  chief  engi- 
neer and  manager  (.i'500),  for  the  Long  Eaton  Urban  District 
Council  Electricity  Department.  (See  advertisements  in  this 
issue.) 

Air  Torpedo  Post. — M.  Louis  Breguet,  the  French  air 
pioneer,  whose  expresses  fly  daily  on  the  Continental  airways, 
speaking  at  Rouen,  said  he  foresaw  the  time  when  urgent 
letters  in  London  or  Paris,  placed  in  the  evening  in  wirelessly 
controlled  "  teleavions  "  or  aerial  torpedoes,  would  be  delivereil 
next  morning  in  New  York 

Small,  pilotless  air  machines,  as  M.  Breguet  sees  their 
development,  will  really  be  winged  projectiles  with  a  motor 
and  air-.-crew  ailapted  to  function  automatically  at  high  alti- 
tudes. T.aiintlied  by  special  mechanism,  the  torpedties  will 
rush  thrmigh  the  upper  air  at  a  speed  almost  equalling  that  of 
an  artillery  shell,  crossing  the  Atlantic  in  a  few  hours.  They 
will  be  guided  by  directional  wireless.  In  Prance,  already 
small  planes  without  pilots  have  been  sent  up  and  brought 
down'  and  controlled  in  manreuvres  while  in  the  air  by  wire- 
less stations  on  tlie  ground.  One  inventor. M.Detables,  claims 
to  liave  .so  .■ontroUed  such  a  machine  while  it  travelled  more 
than  1(X)  miles.— Dai7y  Mail. 

Educational. — The  University  of  Bii!M1ngii,.\m  celi^brntcd 
it.s  majority  on  October  7th.  Over  91)0  guests,  rejiresentative 
of  all  branches  of  science  and  industry,  took  part  in  the  func- 
tion. The  guests  were  received  by  the  Vice-Chancellor,  Sir 
Gilbert  Barling,  Bart.,  accompanied  by  the  Principal  (Mr.  C. 
Grant  Robertson)  and  the  Deans  of  the  various  faculties.  The 
municipality  was  represented  by  the  Lord  Mayor  (.\ld.  W.  .\. 
Cadbury)  and  the  Ladv  Mayoress.  Demonstrations  of  wireless 
apparatus  were  caj-ried  out  for  the  benefit  of  the  visitors,  and 
a  number  of  beautiful  lighting  effects  were  obtained  by  means 
of  searchlights  lent  for  the  occasion  by  the  British  Thomson- 
Houston  Co. 

The  Board  of  Education  announces  the  following  succes.ses. 
inter  alia,  in  the  1921  competition  for  Royal  Scholar.ships  and 
Free  Studentships  (science)  :  Group  A.  (mechanics).  \.  Dean. 
W.  Fogg,  .Tud  E.  N.  Rowe  (Royal  Sfholarshin.s).  Group  B. 
'nhvsicsV  W.  A.  Rowe.  A.  R.  T.ee.  and  E.  A.  Baggott  (Roval 
Scholarships);  Elizabeth  N.  Hora  and  C.  R.  Ensor  (Free 
Studentships). 


measure  of  economy,  in  lieu  of  steel  standards.  -A  steel  stan- 
dard of  the  required  dimensions  costs  $H.S.60  (July,  19'20).  .A 
creosoted  wood  pole  costs  only  $69.50.  showing  an  initial  saving 
of  $79.10  per  pole.  Taking  capital  charges  at  7  per  cent,  into 
account,  the  saving  fier  pole  will  amount  to  $306.12  at  the 
end  of  20  years,  which  is  the  average  life  of  a  wooden  pole. 

High=Voltage   Transmission. — Dr.   Charles  P.   Steinmetz, 

chief  consulting  engineer  of  the  General  Electric  Co..  U.S. .A.. 
says  that  in  the  course  of  the  experiments  carried  out  by  the 
company  recently  many  valuable  data  were  gathered  indicating 
the  feasibility  of  consitierably  higher  transmission  voltages;  the 
gap  spacings  for  sphere  and  needle  spark  gaps  were  carefully 
checked,  and  the  prolongation  of  existing  curves  (750.000  volts 
and  uncler)  was  found  correct  up  to  1.000,000  volts.  Arc-oyer 
tests  were  made  on  strings  of  standard  10-in.  suspension 
insulators  up  to  1.000,000  volts.  The  laws  of  corona  were 
checked  at  similar  pressures  and  found  to  hold  good.  .\  short 
transmission  line  was  tested  for  corona  conditions,  and  the 
results  indicated  that  a  line  using  4-in.  diam.  conductors  or 
larger  wouM  be  necessary  at  l.OOU.OOO  volts.— /iViifcr's  Trade 
Service    (Pittsfield.    Mass.). 

From  the  Electrical  World  we  learn  that  one  of  the  experi- 
menters, Mr.  F.  W.  Peek,  Jr.,  said  :  — 

"  Tests  up  to  about  1.100  kV  w'ere  made  on  the  various 
elements  entering  a  transmission  line,  as  follows ;  (ii)  The 
spark-over  curve  between  points  showed  no  discontinuity. 
The  spark-over  at  I.IKX)  kV  was  found  to  be  about  105  in.  (6) 
Tlie  spark-over  curve  lietween  75-cm.  spheres  showed  no  great 
deviation  from  calculatetl  values.  (c)  Tests  were  made  on 
strings  of  line  in.sulators  ;ind  the  spark-over  voltages  were  as 
expected;  for  instance,  a  string  of  eighteen  standard  suspen- 
sion insulators  arced  over  at  about  900  kV,  while  a  string  of 
twenty-two  insulators  diil  not  arc  over  at  mtire  than  1.000  kV. 
{(1)  Visual  corona  tests  were  made  on  3.J-in.  diameter  brass- 
tulie  lines  operating  single  phase.  The  corona  starting  voltage 
(about  9(M)  kV)  iheckeil  with  the  calculated  value." 

Regular  Inspection  Saves  Time. — The  value  of  systematic 
motor  inspection  is  illustrated  by  an  example  recently  given 
by  the  Electrical  World.  Tlie  Acme  Wire  Co..  of  New  Haven. 
Conn.,  lost  on  account  of  motor  repairs  in  a  section  of  the 
factory,  5.2.50  spindle-hours  per  week.  The  electrical  equip- 
ment "consisted  of  100  d.c.  i-h.p.  motors,  running  at  1.700 
r.p.ni..  and  240  V.  During  a  week-end  in  Septein!-)er.  IDSO, 
alwut  25  per  cent,  of  the  motors  were  taken  out.  tiverhauled. 
and  restored  to  service.  In  one  week  the  lost  time  fell  to 
2,4(X1  spindle-hours.  During  the  next  week-end  another  25 
per  cent,  were  taken  out.  ami  a  further  saving  <->f  time  was 
apparent.  Now  the  motors  are  subjected  to  a  maintenance 
inspection  every  six  months.  Tlie  programme  followed  is  to 
take  the  machines  apart,  wnsh  the  tield  coils  with  petrol, 
shellac  the  outside  of  the  coils,  examine  bearings,  and  look 
for  stuck  rings,  micrometer  worn  shtifts.  wash  and  shellac  the 
armature,  turn  down  commutator  bars,  and  untlercut  the  mica, 
test  resistance  between  .sogmentj?.  and  test  for  incipient 
"  earths  "  between  segments,  winding,  and  frame.  This  sys- 
tem of  inspection  has  cut  down  the  lost  time  by  80  per  cent. 

Radiofjraphy. — -A  school  of  instruction  in  radiography, 
radiotherapy,  and  electrotherapy  has  been  opened  at  Kina's 
College  Hosnital  under  the  supervision  of  Dr.  Knox  and  Dr. 
Colwell.  The  course  includes  ceneral  elementary  physics, 
electricity,  anatomy,  and  photography,  and  will  prepare  for 
the  examination  of  the  Radiographers'  Society.  The  fee  is  3i 
guineas. — The  Time$. 
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Explosionproof  Mining  Switchgear. — .\  description  has 
already  iwcn  ;;ivon  (Ei.EC.  Kbv..  Sept.  9th,  1921,  p.  337)  of  the 
construct  ion  of  the  rehef  bolts  introduced  b.v  the  Electrical 
Apparatus  Co.,  Ltd.  which,  when  used  for  the  purpose 
of  securinu'  the  cover  of  a  suitalily  con.structert  switch- 
gear  eiulMsiirc,  convert  the  cover  into  a  large  relief  valve,  and 
effectively  protect  the  apparatus  from  damage  in  the  event 
of  nil'  internal  explosion,  and  prevent  the  ignition  of  inflam- 
mable gases  in  the  mine.  The  sy.stcm  has  been  tested  in 
various  ways,  but  the  following  particulars  of  tests  made  by 
an  independent  authority  are  interesting.  The  Mining  regula- 
tions specify  that  apparatus  u.sed  in  liery  mines  should  be 
safe  for  use  in  an  atmospliere  containing  methane  in  any 
explosive  proportion,  and  in  order  to  make  the  tests  as  severe 
as  possible,  the  box  was  filled  with  a  9.5  per  cent,  methane-air 
mixture,  which  has  the  maximmn  explosive  effect,  and  arrange- 
ments were  made  to  explode  this  with  an  electric  spark.  This 
was  done  with  entirely  satisfactory  results,  i.e.,  the  pressure 
due  to  the  explosion  did  not  rise  above  VI  lb.  per  square  inch. 
and  did  not  last  longer  than  about  0.1  sec.  The  final  test 
was  to  repeat  the  previous  experiment,  but  with  an  explosive 
atmosphere  surrounding  the  enclosure  in  addition  to  the  charge 
inside.  The  object  of  this  test  was  to  determine  whether  an 
explosion  inside  the  switchgear  enclosure  would  ignite  the 
gas  outside..  For  the  outside  atmosphere,  an  8  per  cent, 
methane  mixture  was  adopted — this  being  the  most  readily 
ignited.  On  exploding  the  charge  as  before,  the  pressure 
developed  did  not  exceed  13  lb.  per  square  inch,  and  its  dura- 
tion was  less  than  0.2  sec.  "  No  flame  passed  out  at  the  flange, 
nor  of  course  was  the  outside  atmosphere  ignited.  There  w-as 
no  distortion  of  flanges  or  damage  of  any  kind  to  the  enclosure. 
The  cover  was  held  on  to  the  box  by  eight  relief  bolts  set  to 
allow  the  cover  to  lift  1/32  in.  on  explosion. 

Electric  Lifting  Magnets  for  Salvage  Operations. — During 
the  discharge  of  bulk  cargoes  from  ships  in  harbour,  accidents 
sometimes  occur,  and  the  load  becomes  detached  and  drops 
into  the  water.  In  many  instances  the  salvaging  is  not  justi- 
fied, as  the  expense  incurred  in  recovering  single  loads  by 
means  of  divers,  drags,  or  grabs  would  be  prohibitive. 

If,  hov.-ever,  as  in  the  case  of  unloading  pig  iron,  scrap  iron, 
and  the  like,  these  accidents  occur  so  frequently  that,  in  addi- 
tion to  the  loss  of  the  load,  the  possibility  of  choking 
the  dock  has  to  be  considered,  then  the  question  of  recovei'- 
ing  the  material  assumes  greater  importance.  This  was  the 
position  in  which  some  London  dock  owners  found  themselves 
and,  after  trying  various  mechanical  means  without  success, 
they  consulted  the  Witton-Kramer  Electric  Tool  and  Hoist 
Works  with  a  view  to  dealing  with  the  problem  by  means  of 
lifting-magnets.  For  the  purpose  a  36-in.  diameter  magnet  was 
employed.  This  was  attached  to  a  crane  mounted  on  a  barge, 
the  current  supply  being  obtained  by  trailing  cables  from  the 
shore.  The  magnet  weighed  10  cwt.,  its  consumption  was 
18  amperes  at  220  volts,  and  it  lifted  on  an  average  5  cwt. 
of  scrap  per  lift.  Operating  in  water  20  feet  deep,  it  cleared 
the  dock  in  five  days,  recovering  over  100  tons  of  metal.  It 
must  be  remembered  that,  whilst  a  magnet  of  this  size  will 
lift  a  load  of  six  tons  of  solid  plate,  heavy  sections  or  ingots, 
which  have  a  flat  surface  and  present  a  good  contact  face  to 
the  magnet,  when  the  material  is  nondescript  in  size  and 
shape  and  very  light  in  proportion  to  the  space  it  occupies, 
the  lifting  capacity  is  naturally  very  considerably  reduced. 
Further,  whilst  it  is  not  very  difficult,  with  a  little  "  sweep- 
ing," to  recover  a  heavy  load  such  as  a  number  of  joists 
bolted  together,  which  is  known  to  have  been  dropped  within 
a  certain  area,  the  recovery  of  a  widely  scattered  light  load 
is  a  much  more  difficult  problem.  In  the  case  under  review 
the  scrap  consisted  of  horse-shoes,  pieces  of  pig.  and  very  rough 
light  scrap,  which  were  embedded  in  the  mud  and  encru.sted 
with  rust,  and  the  results  in  tons  recovered  really  represent 
quite  a  high  efficiency  of  operation. 

When  considering  the  comparative  capacities  of  lifting- 
magnets,  it  is  sometimes  difficult  to  appreciate  that,  whilst  a 
heavy  magnet  with  a  comparatively  high  power  consumption 
may  be  overshadowed  by  a  lighter  one  with  a  lower  con.sunip- 
tion  when  handling  steel  plates  and  similar  heavy  loads,  com- 
parative results  would  be  entirely  reversed  if  the  load  was 
light  scrap,  pig  iron,  and  the  miscellaneous  scrap  which  has 
to  be  dealt  with  in  a  steel  works.  Different  types  of  magnets 
are  built  for  each  purpose,  and  when  comparing  weights  and 
capacities  this  must  be  taken  into  consideration. 

Similar  operations  were  also  .successfully  carried  out  in  a 
South  Wales  dock,  where  a  barge  containing  pig  iion  wan 
sunk  in  30  feet  of  water,  its  cargo  being  recovered  with  a 
Witton  Kramer  43-in.  magnet.  The  magnet  weighed  17  cwt., 
and  had  a  current  consumption  of  2L  amjieres  at  220  volts. 

The  Electrical  Equipment  of  Motor  Cars. — Discussing  the 
"  Desirable  Motor  "  in  the  Morning  Post  of  October  Ist,  Mr. 
H.  MaK-::c  Buist  says  :  — 

Another  important  point  arises  in  connection  with  the  elec- 
trical equinment  for  lighting  cars  and  starting  engines. 
Builders,  alike  of  the  highest  repute  and  tho,se  not  so  well 
thought  of,  understand  that  a  car  which  is  free  from  trouble 
cau.sed  by  careless  or  indifferent  work  in  the  production  or 
assembly,  is  held  in  high  esteem  by  the  public;  whereas  one 
in  which  careles-sness  is  exhibited,  especially  in  fitting  the 
auxiliary  equipment,  will  soon  earn  for  itself  a  bad  name. 
Not  the  least  fruitful  s/)urce  of  trouble  in  many  cars  to-day 
arises  from  poorly  laid-out  and  carele8.sly  executed  wiring  for 


the  electrical  units.  Grounds,  short  circuit,  and  loose  connec- 
tions occur  at  some  time  in  the  best  of  jobs,  but  they  are 
much  more  frequent  in  installations  done  indifferently.  J.n 
general,  wiring  should  be  enclosed,  but  still  left  as  accessible 
as  possible.  In  every  case  it  should  be  supported  well  to 
prevent  abrasions  from  vibration,  and  it  should  be  so  located 
as  to  be  protected  from  oil,  or  other  substances,  which  tend  to 
cause  the  installation  to  deteriorate.  The  average  mocuanic 
is  not  an  adept  in  locating  electrical  troubles.  Some  of  these 
often  puzzle  the  best-qualified  electricians.  An  intermittent 
ground,  or  short,  may  not  be  located  for  several  hours.  Mean- 
time the  owner,  who  naturally  cares  nothing  about  electrical 
apparatus,  grows  impatient  and  disgusted,  ."^s  one  American 
put  it  aptly,  the  things  owners  think,  and  often  say,  about 
the  given  manufacturer  in  such  circumstances  are  hardly  to 
be  considered  as  good  advertising  matter.  Most  sucli  diffi- 
culties, however,  can  be  overcome  by  .seeing  that  the 
wiring  lay-out,  and  the  materials  used,  are  the  best  possible 
under  the  conditions  imposed  by  the  price,  and  so  on ;  that 
the  workmanship  in  any  case  is  first-class ;  and  that  rigid  in- 
spection and  check  tests  are  applied  before  each  car  is  sent 
out.  The  performance  of  the  modern  vehicle  depends  so  much 
on  the  functioning  of  the  electrical  equipment  that  care  in 
seeing  that  it  is  well  selected  and  installed  will  pay  the  car 
builder   handsomely. 

Fitters    and    Motor    Drivers    for   the    R.A.F. — ^The    Air 

Ministry  announces  that  a  certain  number  of  vacancies  exist 
at  present  for  skilled  fitters  and  motor  drivers.  In  view  of  the 
present  trade  depression  it  is  thought  that  many  men  would 
be  interested  in  this  opportunity  to  obtain  regular  employment 
in  their  trade,  and  at  the  same  time  to  receive  every  encourage- 
ment to  improve  their  efficiency. 

The  commencing  rate  of  pay  varies  from  3s.  6d.  to  5s.  6d. 
per  day,  according  to  the  degree  of  proficiency  on  entry,  and, 
with  promotion,  may  rise  to  18s.  per  day.  In  addition,  food, 
quarters  and  clothing  are  provided,  and  married  men  over  26 
are  eligible  for  marriage  allowance  on  a  sliding  scale  according 
to  the  size  of  family. 

Applicants,  who  must  be  physically  fit  for  service  at  home  or 
abroad,  must  be  between  the  ages  of  18  and  28,  but  ex-Service-  ' 
men  -may  be  accepted  up  to  38.  Further  details  may  be 
obtained  from  Officer  Commanding.  R..\.F.  Recruiting  Depot, 
4.  Henrietta  Street,  Covent  Garden,  London,  W.C'.2.  or  298, 
Bath  Street,  Glasgow. 

The  Batti-Wallahs.— .\t  the  Batti-W'allah  luncheon  on 
Monday  next,  October  17th.  at  the  Holborn  P>x.'staurant,  at 
1  o'clock,  Mr.  L.  M.  Waterhouse,  past-president  of  the  Batti- 
Wallahs'  Society,  will  speak  on   "  Marine  Motoring." 

Earl  Grey  on  Trade  as  the  Remedy  for  Unemployment. — 

In  the  course  of  his  sijeech,  tlehvered  at  Berwick-t^n-i  weed  on 
Monday  night  on  his  return  to  political  life.  Viscount  Grey  of 
fialloden  .said: — "  The  only  permanent  remedy  for  unemploy- 
ment is  trade.  ...  I  do  not  believe  nationahsation  of  indus- 
tries is  going  to  improve  matters  at  all.  In  our  present  state 
I  do  not  believe  you  are  going  to  get  better  work  under 
nationalisation.  It  is  not  the  case  that  people  work  better  for 
the  coniniunity  than  they  do  for  private  enterpri.se.  They  do 
not  work  better  for  the  State,  they  do  not  work  better  for  the 
municipalities,,  than  they  do  for  private  enterprise.  When  the 
mines  were  under  Government  control,  and,  therefore,  all  the 
extra  profit  was  going  to  the  State,  I  think  I  am  putting  it 
mildly  in  saying  that  the  production  of  the  mines,  the  amount 
of  work  done  in  the  mines,  did  not  go  up.  As  a  matter  of 
fact,  I  believe  it  went  down,  and,  therefore,  you  are  not  going 
to  get  l)etter  work  under  nationalisation,  and  you  are  certainly 
going  to  get  wor.se  management.  Then  how  is  that  going  to 
benefit  the  country?  W'hat  is  wanted  to  benefit  Labour  such 
as  nothing  else  will  is  that  industry  shall  be  carried  on  at  a 
profit,  and  production  be  as  good  as  possible.  To  get  that 
you  want  good  management,  and  you  want  good  work, 

■'  As  human  nature  is  to-day.  it  is  individual  iinilit,  individ- 
ual advantage,  which  really  secures  good  management  and  good 
work.  Labour  works  for  good  wages,  good  conditions;  em- 
ployers provide  good  management  in  order  that  they  may  get 
more  dividends.  Dividends  and  wages  come  out  of  the  same 
thing,  the  profits  of  the  industry,  and  what  I  fear  to-day  is 
this,  that,  as  long  as  you  have  the  two  classes  of  employers 
and  employed,  each  of  them  thinking  how  they  can  get  the 
greatest  .share  of  the  profit  at  the  expense  of  tlie  other,  not 
co-operating,  but  each  thinking  that  the  way  to  help  its  oyvn 
interests  is  to  get  the  better  of  the  other  side — as  lohp  as  you 
have  that,  what  will  happen  will  be  that  profit  will  become 
less  and  less,  until  eventually  (here  will  be  none  for  anybody. 
What  you  have  got  to  get  to,  and  this  I  believe  is  -the 'only 
remedy  for  industrial  difficulties,  is  that  both  classes  should 
realise  that  wages  and  dividemls  come  out  of  the  same  tdiriu, 
the  profits  of  the  indu.stry,  and  that  they,  should  come  to  an 
agreement  as  to  how  profit  is  to  be  divided.  Not  merely 
should  they  have  an  agreement  about  profits,  but  labour 
should  have  its  share  in  management.  I  know  there  are  all, 
sorts  of  difficulties  in  working  that  out.  but  I  believe  it  can  be 
worked  out  perfectly  if  the  great  organisations  of  employers 
ami  trade  unions  really  come  together  for  that  end." 

Railway  Electrification. — ^Thc  recently-issued  report  of 
the  .'Advisory  Committee  on  Railway  Electrification  suggested 
that  the  Ministry  of  Transport  should  is.sue  regulations  to  tho 
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railway  companies  requiring  them  generally,  and  with  such 
exceptions  as  might  be  approved,  to  adopt  the  recommenda- 
tions of  the  committee  as  t«  standardisation  of  electrical  equip- 
ment in  all  future  electrification  work.  'Die  Ilailway  Ucuette 
understands  that  there  is  no  preisent  intention  on  the  part  of 
the  Ministry  to  issue  any  such  regulations,  such  a  course  being 
regarded  as  premature  and  perliaps  in  tlie  long  run  unneces- 
sary. The  Ministry  will  await  the  views  of  the  railway  com- 
panies who,  it  may  be  presumed,  will  be  able  to  agree  on 
standardisation  arrangements.  Considering  the  present  hnan- 
cial  posituon,  little  can  be  done  in  the  way  of  new  electritica- 
tion  work  meanwhile,  so  that  there  is  plenty  of  time  to  settle 
plans.  It  is  worth  while  poiuting  out,  however,  that  in  the 
ultimait!  resort,  tljough  the  war-time  "control"  t)f  railways 
has  ceased,  the  Minister  of  Transport  has  under  the  Railways 
Act.  19'21,  authority  to  require  the  companies  gradually  to 
cbni'brm  to  a  standardisation  of  way,  jilant,  and  so  forth, 
including  electric  equipment  and  type  and  pressure  of  electric 
current  employed.  The  .same  journal  goes  on  to  point  out 
that  it  has  been  generally  assumed  by  railway  engineers  every- 
where outside  Italy,  that  the  choice  of  system  for  railway 
electrification  lies  between  d.c.  and  single-phase,  becau.se  the 
three-phase  system  is  out  of  the  running,  both  on  account  of 
cost  and  complication.  "  It  is,  therefore,  very  interestina 
to  find  Dr.  Williajn  McDonald,  a  well-known  agricultural  ex- 
pert in  South  Africa,  bringing  forward,  a  little  rashly,  a  claim 
for  the  adoption  of  the  three-phase  system  in  South  Africa. 
Dr.  McDonald  does  not  pose  as  an  electrical  expert,  but,  ac- 
cording to  an  interview  in  the  Cape  Argus,  he  consulted  two 
experts  in  Italy,  Commendatore  Alfredi  Donati,  a  leading 
official  on  the  Italian  State  railways,  and  Signor  Pontecorvo, 
a  gentleman,  we  believe,  interested  in  three-phase  locomotive 
construction. 

"  Dr.  Donati  is  responsible  for  getting  round  many  of  the 
diffiimlties  in  this  system;  but  neither  he  nor  any  representa- 
tive of  State  railways  in  Italy  has  ever  been  induced  to  publish 
aiiy  convincing  figures  as  to  the  cost  of  the  system,  in  spite 
of  numerous  requests.  Such  figures  as  have  been  published 
by  other  well-known  engineers  in  Italy  have  gone  to  prove  that 
the  three-phase  system  to-day  costs,  apart  from  rolling-stock, 
about  50  per  cent,  more  than  d.c,  even  under  the  special 
conditions  obtaining  in  that  country.  So  striking  were  these 
figures  that  the  Italian  authorities  have  decided  to  consider  the 
electrification  of  one  of  the  Italian  lines  on  the  3,000-volt  d.c. 
system,  and  the  plans  are  now.  we  believe,  being  prepared. 
The  principal  reason  why  the  Italian  authorities  continue  to 
install  the  three-phase  system  on  other  of  their  lines  is  largely 
a  military  one,  uniformity  of  system  over  certain  of  the 
northern  lines  being  considered  essential  for  .sti'ategic  reasons." 

The  Proposed  Engineers'  Club  for  Birmingham. — The  difl!i- 
culties  in  the  way  of  consummating  the  plans  made  for  the 
establishment  of  an  Engineers'  Club  in  Birmingham  were 
referred  to  at  a  luncheon  held  on  Friday  last  at  the  Midland 
Hotel.  Mr.  R.  A.  Ghattock  took  the  chair,  iu  the  absence  of 
Sir  Hallewell  Rogers. 

Tlie  Lord  Mayor  (Aid.  W.  A.  Cadbury)  gave  the  toast  of  the 
club,  and  said,  in  view  of  the  prominent  position  occupied 
by  engineers  in  the  city,  and  the  large  contribution  made  by 
Birmingham  to  the  science  of  engineering,  it  was.  perhaps, 
Btrange  that  no  club  had  been  established  for  engineers  up 
to  the  present.  Their  project  for  a  club  was  a  great  step 
towards  uniting  the  engineers  of  the  city,  and  he  wished  it 
success. 

Mr.  R.  A.  Chattock.  responding,  said  it  was  only  possible 
at  present  to  congratulate  the  members  upon  a  half-formed 
club.  That  condition  was  unfortunate,  but  it  was  one  im- 
posed upon  theni  owing  to  the  difficulties  of  the  times.  The 
idea  was  first  mooted  during  the  war ;  a  lot  of  spade  work  was 
done  in  the  early  days,  and  a  committer  was  appointed.  The 
committee  had  done  a  great  deal  of  hard  work,  and  eventually, 
after  the  holding  of  a  public  meeting,  it  was  decided  to  pro- 
ceed with  the  formation  of  a  club,  coupled  with  the  determina- 
tion to  have  a  miniinuni  membershi])  of  5(X).  It  was  estimated 
that  it  would  be  nec<^ssary  to  riiisc  i'KI.OUO  to  get  the  premises 
and  equip  them.  Plenty  of  engineers  were  ready  to  Come 
forward  as  members,  and  in  the  first  six  months  they  got 
330.  Unfortunately,  the  money  did  not  coine  in  so  quickly  as 
the  mendiers,  and  they  fi>und  tlint  in  the  time  available  it 
was  possible  to  raise  only  nbout  f  3,(lfl().  They  now  had  £4. .500. 
including  snbscrintions.  They  could  only  express  rearet  at 
being  hit  liy  the  trade  aeprcssion.  The  committee  obtained 
an  option  on  suitable  premises  in  the  centre  of  the  city,  but 
had  ri'hictnntly  come  to  the  conclusion  that  it  would  he 
courting  disaster  to  go  on  without  the  necessary  funds,  and 
the  idea  of  forming  the  club  at  the  present  moment  had  to 
bo  given  up.  They  must  keep  the  i<lea  alive  until  bctt<'r 
times  came.  TTie  committee  was  al)le  to  get  out  of  its  com- 
niilinent  with  regnrd  to  the  premises  in  a  satisfactory  manner, 
and  it  could  be  said  that  they  were  in  as  good  a  position  now 
as  they  were  at  the  commencement.  They  hoped  that  the 
time  would  come  when  the  co.st  of  furnishing  and  other  equip- 
ment would  have  fallen  so  that  tliey  could  manage  on  a 
sMiallcr  ruiital  th.in  that  originally  anticipated.  In  any  case, 
they  would  nil  make  up  their  niinds  that  the  idea  of  the  club 
must  not  he  allowed  to  fall  through. 

Dr.  C.arrnrd  propo.sed  the  toast  of  "  Tlie  Visitors,"  which 
was  responded  to  by  Mr.  E.  Manville,  M.P.  (president  of  the 
I/ondon  Engineers'  Olub).  and  Mr.  .T.  S.  Webb  (president  of 
the  Manchester  Engineers'  Club). 


INSTITUTION     NOTE5. 


Finsbury  Technical  College  Old  Students'  Association. — 

The  tenth  annual  iJmner  ot  this  A.ssociation  will  be  lield  at 
the  Engineers'  Club,  Coventry  Street,  on  Saturday.  November 
I2th.  when  the  chair  will  be  taken  by  Prof.  G.  T.  Morgan, 
tJ.B.E.,  D.Sc.  E.R.S.  Old  students  of  the  College  may  oPtaiu 
tickets  (|iiicc  in.s.  »kl.  each)  from  the  hon.  secretary,  Mr.  ll.  P. 
(hiy,  ■lU'.i.   Noitlunnbcrland  Park,  Tottenham,  K.17. 

Birmingtiam  and  District  Electric  Club. — A  lecture  was 
given  on  October  Sth  by  Mr.  G.  C.  Eindlay  upon  "  The  Com- 
mercial ElUciency  of  the  Telephone."  Mr.  Findlay  commenced 
his  paper  with  a  short  reference  to  the  historic  development  of 
tel(])liony.  and  then  gave  an  exceedingly  lucid,  and  so  far  a.s 
liiiic  allowed,  a  very  detailed  description  of  the  technical  equip- 
ment of  the  modern  telephone  exchange,  giving,  some  account 
of  th<;  many  devices  at  present  being  developed  to  increase  the 
load  capacity  of  cables.  The  lecturer  agreed  that  the  automatic 
exchange  was  in  process  of  successful  development,  but  he 
feared  economic  reasons  would  delay  univer.sa!  adoption.  The 
pajicr  alsu  dealt  with  the  administrative  side  of  tlie  business. 
and  in  [lassing  pointed  out  that  the  war  had  depleted  the  stall 
to  such  an  extent  as  to  make  recovery  to  normal  a  slow  process. 

Institution  of  Electrical  Engineers. — On  Saturday,  Octo- 
ber '2yth,  there  will  be  a  visit  of  London  students  ot  the 
In.stitution  of  Electrical  Engineers  to  the  works  of  The  British 
Electric  Transformer  Co.,  Ltd.,  at  Playes,  Middlesex.  Stu- 
dents who  wish  to  attend  are  asked  to  notify  Mr.  H.  J. 
Howard,  115,  Queen's  Road,  S.W.  19,  before  19th  inst. 

Oldham  Technical  and  Old  Students'  Union.— On  October 
sth  an  interesting  lecture  was  given  to  a  large  attendance  by 
Mr.  P.  Clegg,  A.M.I.E.E.,  A.M.I.M.E.  (Messrs.  Ferguson, 
Pailin,  Ltd..  Manchester)  on  the  subject  of  "  Distribution  of 
Electrical  Energy,  Switchgear  Control."  The  lecturer  gave 
brief  historical  notes,  and  dealt  with  the  essential  characteris- 
tics of  three-phase  tran.smission  and  distribution  systems. 

Glasgow  and   District    Radio   Club. — The   annual  general 

1 'ting   was  held   on    September   '2Sth.    The   hon.    secretary 

presinted  the  annual  report  and  financial  statement.  The 
loiinei-  showed  a  record  of  '£i  ordinary  meetings,  and  one  out- 
door meeting,  held  during  the  session  just  closed,  while  the 
latter  di.sclosed.  after  meeting  all  expenses,  a  substantial 
balance.  The  following  officers  were  elected  for  the  ensuing 
session  :  Pre.sident.  Mr.  Eric  Snodgrass;  hon.  secretary  and 
treasurer.  Mr.  Robert  Carlisle.  40.  \Yalton  Street.  Shawlands, 
Glasgow  (re-elected).  Before  vacating  the  chair,  Mr.  Dewar 
]iaid  a  handsome  tribute  to  the  retu'ing  president,  Mr.  Robert 
Watson,  Jhr.,  for  his  past  services  to  the  Club,  and  expressed 
the  regi'et  and  disappointment  of  the  mcmliers  that  business 
arrangements  prevented  Mr.  Watson  from  olTering  himself 
for  re-election.  The  forthcoming  trans-Atlantiit  amateur  tests 
were  under  consideration,  hujt  as  it  was  felt  that  particip.-ition 
in  these  tests  would  be  prejudicial  to  the  best  interests  ot  the 
Club  it  wa.s  decided  not  to  enter. 

The  Optical  Society. — The  orovisional  programme  for  the 
new  session,  which  "opened  yesterday  with  the  "  Thomas 
Young  Oration  "  by  Dr.  Charles  Sheard.  provides  for  1-2  meet- 
ings or  other  functions,  for  several  of  which  papers  and  lec- 
tures have  been  arranged  tor.  In  January  the  Society  will 
co-operate  with  the  Physical  Society  and  the  Science  Masters' 
.\ssoeiation  in  the  exhibition  of  scientific  instruments  at  the 
Imperial  College. 

Institutjoii  on  Post  Office  Electrical  Engineers. — The  Coun- 
cil announces  that  the  Postmaster-General  has  awarded  Lieut. - 
Col.  A.  C.  Booth.  M.I.E.E..  the  sum  of  £100  "  in  recognition 
of  his  invention  and  services  in  connection  with  improvements 
in  telegraph  working."  This  applies  moKe  particuliirly  to  the 
development  of  the  Booth-Baudot  duplex  giving  f).  S.  10,  or  1'2 
ihannels  per  circuit  in  place  of  the  3,  4,  5.  and  6  channels  of 
the  ordinarv  Baudot  as  used  in  France  for  some  40  years. 

Lieut. -Col.  Booth  has  handed  over  this  sum  (fKK))  to  he 
utilised  at  the  discretion  of  the  Council  in  annual  awards 
for  the.  best  improvement  in  telegraph  land-line  apparatus  or 
sv,stems.  ,   r.      1 

An  annual  award  of  £5  (to  be  known  as  "  The  Booth-Baudot 
Duplex  Award  ")  is  therefore  offered  for  the  lM>ft  improvement 
in  telegraph  land  line  apparatus  or  systems,  to  be  governed 
l)v  the  following  conditions:  — 

'l.  British  subjects  only,  employed  hy  public  telegraph  ad- 
ministrations throughout  the  world,  will  be  eligible  to  cora- 
jicte  for  tlie  award. 

■2.  .\pplieations  for  tlie  award  to  be  received  between  .Tanuary 
1st  and  March  :ilst  of  any  year,  such  applications  referring 
to  improvements  made,  or  suggested,  during  the  twelve  months 
prim-  to  .lannarv  1st  referred  to  above. 

3.  At  the  discretion  of  the  Council  of  the  Institution  of  Post 
Office  Electrical  Engineers  au  award  may  he  withheld  in  any 
year  if  in  the  opinion  of  the  adjudicators  appointed  by  the 
C'ouncii,  after  full  consideration  of  the  application  received. 
no  award  is  warranted. 

4.  Applications  for  the  award,  accompanied  hy  full  details 
of  the  improvement,  snould  K^  addressed  to  the  secretary, 
Tnstitution  of  Post  Office  Electrical  Engineers.  G.P.O.  West, 
London.. E.C. 

Our  c<im:ratulafions  are  tendered  to  Lieut. -Col.  Booth  on 
this  ofiicial  reeou'nition  of  his  exceptiona]  .services  in  the  cause 
of  .telegraphic  jirotness.  In  a  commercial  sphere  the  honora- 
rium  would  probably  have  been  h^rger  hy  a  hundredfcdd.  and 
we  regard  it  rather  "  in  tie  spirit  in  which  it  is  given  "  than 
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as  being  in  any  way  commensurate  with  the  value  of  the 
service  rendered,  while  the  admirable  use  that  Lieut. -Col. 
Booth  has  made  of  il  affords  further  evideute  of  his  zeal  iu 
promoting  tlir  advancement  of  British  telegraphic  .science. 

Junior  Institution  ol  Engineers. — .\  local  section  of  the  In- 
Etitutiou  \'..is  successfully  inaugurated  at  Loughborough  on 
OctoKr  o\h.  The  President,  tlic  Kight  Hon.  the  Lord  Weir 
of  K.i.-~twixxi.  P.G..  took  the  ch.iir  at  the  inaugural  meeting 
(held  at  lx)Ughborough  Town  Hall) ;  Oie  chairman  of  the  In- 
stitution. Mr.  B.  E.Ounbar  Kilburn,  ii.X..  and  other  officers 
from  lieadquarters  were  present.  Tlie  resolution  that  the 
l^ectlOU  be  estabhshed  was  put  by  the  Chairman  and  carried 
unanimously.  Lord  Weir  then  inducted  Mr.  H.  Schofield. 
M.B.E.  (Principal  of  Loughborough  Technical  College)  as  its 
first  chairman.  The  new  section  wil)  have  its  headquarters  at 
the  College,  a  meeting  room  and  equipment  having  'Generously 
been  provided  by  the  governors.  The  local  hon.  secretary  is 
Mr.  G.  Mavor.  the  College.  Loughbonnigh,  Leicester. 

Paisley  Association  of  Electrical  Engineers. — The  third 
session  of  the  Association  was  opened  on  October  5th.  when 
Mr.  W.  R.  Scott,  the  new  president,  spoke  on  "  Engineering 
and  Imagination."  He  said  an  engineer  should  have  the  power 
of  imagining  a  thing  aui  then  achieving  it.  The  engmeer 
should  first  of  all  be  a  craftsman,  skilled  in  the  use  of  tools, 
and  with  a  trained  knowledge  of  accurate  measurement.  He 
should,  secondly,  be  conversant  with  the  existing  and  ever- 
growing records  of  scientific  research.  Aft^r  these  fundamen- 
tals had  been  attained,  the  prmcipal  factor  iu  producing  effi- 
ciency was  imagination. 

The  Association  of  Engineers=in=Charge. — On  Saturday 
last  the  annual  dmner  of  the  Association  was  held  at  the  Hol- 
born  Restaurant.  The  president,  Mr.  W.  H.  Patchell. 
M.Inst.C.E.,  was  chairman,  and  the  chairman  of  the  Associa- 
tion, Mr.  J.  E.  Watkins,  vice-chairman. 

.\fter  the  loyal  toasts,  Dr.  H.  S.  Hele-Shaw,  P.R.S.,  pro- 
posed "  The  I  nited  Services,"  remarking  that  not  a  fraction 
of  what  our  heroic  sailors  and  soldiers  had  endured  would  ever 
be  known.  He  was  proud  to  know  that  the  engineer  had  been 
recognised  in  the  Xavy  for  what  he  was;  in  Admiral  Goodwin 
they  saw  the  engineer-in-charge  of  the  greatest  Navy  of  all 
time.  Responding,  Engineer  Vice-.\dmiral  Sir  George  G. 
Goodwin,  K.C.B..  told  humorous  anecdotes,  and  paid  a  tribute 
to  the  Old  Army,  which  not  only  "  did  its  bit  "  but  also  trained 
five  million  young  soldiers  and  imbued  them  with  its  cherished 
traditions.  He  did  not  like  to  iiear  the  war  called  an  engi- 
neers' war;  it  was  won  by  all-round  co-operation.  The  meet- 
ings and  discus.sions  of  the  engiueers-in-charge  were  of  the 
greatest  value ;  many  suggestions  emanating  from  shore  engi- 
neers had  been  embodied  in  naval  practice. 

Proposing  "  The  Association."  Lt.-Col.  C.  E.  P.  Sankey, 
D.S.O.,  R.E.  (ret.),  referred  to  the  value  of  the  work  of  the 
Association,  and  said  that  during  the  war  engineers  played  an 
enormous  part;  they  were  put  in  positions  quite  foreign  to  all 
their  previous  training,  and  lie  had  found  them  tlioroughly 
competent.  They  must  all  pull  together  if  the  country  was  to 
make  progress. 

Mr.  W.  H.  Patchell  replied  to  the  toast,  pointing  out  that 
the  engineers-in-charge  stood  midway  between  employers  and 
employed,  and  a  serious  duty  was  imposed  upon  them.  In 
1919,  35  million  days'  work  were  lost  through  ^t^^kes;  in  19'2(J, 
27  million,  and  this  year  no  fewer  than  H!  niilliun  days,  in  this 
country  alone.  It  was  a  crying  shame,  and  it  was  up  to  the 
engineers-in-charge  to  tell  the  men  the  truth  about  it.  The 
Labour  leaders  would  not  and  could  not  do  that.  Tliey,  who 
were  disinterested  parties,  must  teach  the  workmen,  and  show 
them  that  high  wages  did  them  no  good  unless  output  was 
high. 

Mr.  W.  C.  Clifford  Smith.  C.B.E.,  propo.sed  "  Our  Guests 
and  FViends,"  and  referred  to  the  great  strides  that  the  Asso- 
ciation had  made  since  he  was  its  first  engineer  president,  as 
evidenced  by  the  array  of  distinguished  guests  present  at  the 
dinner. 

Brig. -General  Magnus  Mowat.  C.B.E.,  responded;  referring 
to  the  predominant  part  played  by  the  rank  and  file  in  the 
war,  he  pointed  out  the  responsibilities  thrown  on  the  rank 
and  file  in  industry,  and  said  that  no  Association  had  a  better 
right  to  exercise  influence  with  the  men  with  a  view  to 
counteracting  unwise  policy.  He  was  especially  interested  in 
technical  education,  and  stated  that  facilities  would  soon  be 
provided  for  young  men  to  acquire  training  that  would  enable 
them  to  rise  in  their  profession. 

Mr.  .T.  E.  Watkins  proposed  the  health  of  the  president, 
one  of  many  very  eminent  presidents  who  had  immensely 
helped  the  .-Vspoeiation.  They  owed  a  debt  of  gratitude  to  Mr. 
Patchell,  who  had  been  president  both  in  1907-8  and  during 
the  p.TKt  year;  he  was  the  "  big  brother  "  of  the  engineer-in- 
charge.  The  Association  had  hoped  to  secure  incorporation 
during  his  year  of  office,  but  difficulties  they  met  witli  had 
caused  delay.  Capt.  Penn  cordially  supported  the  toast,  and 
expressed  the  hope  that  Mr.  Patchell  would  preside  again  10 
years  hence.  In  his  reply,  the  president  expressed  the  enjoy- 
ment he  had  felt  in  attending  their  meetings,  and  his  appre- 
fiation  of  the  great  assistance  received  from  the  officials  of 
the  .\ssociation. 

The  proceedincs  were  enlivened  by  an  entertainment  under 
the  direction  of  Mr.  George  Hardy,  whose  orchestra  also  played 
a  selection  of  musical  pieces  during  the  dinner. 

The  new  president,  who  took  office  this  week,  is  Capt.  H. 
Riall  Sankey.  C.B.,  R.E.  (retired). 


OUR     PERSONAL     COLUMN. 

Tht  BdUi>r>  invite  electrical  engineers,  whether  connected  toith  th4 
technical  »r  the  eomercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Mr.  A.  G.  Stephens,  manager  of  the  Brisbane  Tram- 
ways Co.,  was  to  go  on  extended  leave  of  absence  at  the 
end  of  August  as  a  preliminary  to  his  permanent  retirement 
from  the  company's  service.  This  course,  says  the  Brisbane 
Courier,  was  taken  on  the  advice  of  his  medical  attendant. 
Mr.  Stephens  has  been  associated  with  the  Brisbane  Tramways 
since  1891.  During  his  absence  he  will  be  replaced  by  Mr. 
W.  M.  Nelson  in  the  capacity  of  acting  manager.  Mr.  Nelson 
is  at  present  chief  engineer  of  the  company. 

The  recent  accident  to  Mr.  D.  H.  Davies,  borough  electrical 
engineer,  and  Mr.  Thomas  Hadtield,  an  assistant,  who  were 
burned  whilst  testing  a  meter  at  the  Heywood  electricity 
works  was  fortunately  less  serious  than  was  at  first  thought. 
Mr.  Davies  has  so  far  recovered  as  to  be  able  to  return  home, 
and  Mr.  Hadfield  was  expected  also  to  leave  the  Bury  Infirmary 
this  week. 

At  Leeds,  on  October  4th,  Mr.  H.  B.  Sutcliffe,  late  manager 
of  the  West  Yorkshire  telephone  district,  was  presented 
with  an  envelope  card  table  and  a  silver  tea  service 
and  Mrs.  Sutcliffe  was  handed  a  case  of  sterling  silver  tea 
spoons  and  tongs.  The  presentations  were  made  by  Mr.  T. 
Rodgers  (traffic  superintendent)  on  behalf  of  the  staff. 

Mr.  Leonard  Thornton  has  resigned  the  position  of  general 
manager  of  the  Electrical  Supplies  Co..  of  Tottenham  Court 
Road,  W.l. 

After  nine  years'  service  as  chief  engineer  and  manager  of 
the  Hampstead  municipal  electricity  undertaking,  Mr.  William 
Wild  has  resigned  his  appointment  in  order  to  join  a  com- 
mercial concern. 

Mr.  L.  Wilde,  for  15  years  commercial  assistant  in  the  llford 
Urban  District  Council  Electricity  Department,  has  joined  the 
Ajax  Electrical  Co.,  of  llford. 

Mr.  Edgar  Mo.xon,  borough  electrical  engineer  of  South 
Shields,  has  been  appointed  borough  electrical  engineer  of 
Southport,  at  a  salary  of  £800  a  year,  in  succession  to  Mr.  A. 
Black,  who  has  succeeded  Mr.  Aytou  at  Ipswich.  There  were 
over  140  applications  for  the  post. 

Mr.  T.  K.  Evans,  B.Sc,  A.M.I.E.E..  district  manager  in 
charge  of  the  Manchester  branch  of  the  Electrical  Apparatus 
Co.,  Ltd..  has  been  transferred  to  London  to  take  charge  of 
the  London  district  sales  organisation.  Mr.  H.  H.  Pollard, 
until  recently  Glasgow  branch  manager  to  the  Harlana  En- 
gineering Co.,  has  been  appointed  district  manager  at  the 
E.A.C.  Manchester  office. 

Mr.  T.  A.  Knight  Slmpson  has  resigned  his  position  as  chief 
draughtsman  and  tool  engineer  with  Messrs.  Dictograph  Tele- 
phones, Ltd.  Crovdon.  His  new  address  is  92.  Victoria  Street, 
S.W.  1. 

Mr.  W.  A.  Booth  has  taken  up  an  appointment  as  assistant 
engineer  at  the  city  office  of  Messrs.  Johnson  &  Phillips,  Ltd 
(12,  Union  Court,  Old  Broad  Street,  EC.  2).  He  was  for 
several  years  assistant  engineer  in  the  swifchgear.  transformer, 
and  junction  box  departments  at  the  company's  works,  and  he 
will  specialise  in  these  branches. 

Mr.  T.  D.  Spark,  chief  electrical  engineer  of  the  Whitehaven 
Colliery  Co.,  Ltd..  was  married  on  September  14th  to  Misa 
M.  P.  Bell,  only  daughter  of  Mr.  T.  S.  Bell,  A.M.I.E.E.,  of 
Whitehaven. 

Obituary. — We  reproduce  the  following  notice  from  the 
"  Deaths  "  column  of  The  Times  :  — 

"  Featherstone-Smith. — On  October  7th.  Edith  Feather- 
Btone-Smith,  for  25  years  the  trusted  and  devoted  personal  sec- 
retary to  the  chairman  and  managing  director  of  W.  T. 
Henley's  Telegraph  Works  Co..   Ltd." 

Will.— The  late  Mr.  Richard  Rigg,  a  director  of  the  Winder- 
mere &  District  Electric  Supply  Co.,  Ltd..  left  £32,023. 


NEW     COMPANIES     REQISTERED. 


Lloyd    &    Rarasden,    Ltd.    (177,109).— Priv.^te    company. 

Rfgistcr.'ii  O.tolur  4th.  C.-ipitaL  £3,000  in  £1  shares.  To  take  over  the 
bminpss  of  m.inuf:i<turiTS  of  kinematograph  projectors  and  fjcneral  electricians 
carried  on  at  17  &  19,  St.  Michael's  Street.  Nottingham,  as  Lloyd  &  R.amsdeij, 
and  to  carry  on  the  business  of  manufacturers  of  cameras  and  parts  thereof, 
film  iTianuf.icturers  and  renters,  photographers.  &c.  The  first  directors  are  ; 
E.  G,  Lloyd  (permanent  managing  director),  i.  Friar  Yard.  Nottingham:  Cipl. 
O  W.  Redgatc,  Inglenook,  East  Leake,  Notts.;  C.  E.  Ramsden,  10,  Wilfonl 
Grove,  Nottingham.  Qualification,  £100.  Remuneration  of  managing  director, 
£400  per  annum  ;  of  other  <lirrTtor>..  as  fxed  by  the  company.  Registered  office  : 
17,  St.  Michael's   .Street,   Nottingh.im. 


British  Standard  Centrifugal  Pump  Co.,  Ltd.  (177,086) 

•ivate  company.     Registered   October   3rd.     Capital,   £3.000  in  £1   sh.~  — 


To 


„..   the  business  of  manuf.acturers  of  pumps,  mechanical,   hydraulic,  pncu- 

matic,  motor,  electrical,  and  general  engineers,  &c.  The  first  directors  are : 
]  B  Weir  Harecastle  C<yllierv,  Kidsgrove,  Stoke-on-Trent,  mining  engineer; 
A.  H.  Thompson.  7.  Hovenden  Road,  Cricklcwcod,  N.W..  engineer.  Secretary  ; 
G    L.    Motton.      Registered  ofSce  r  Kent   Green,   Scholar  G 


Stoke-on-Trent, 
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Industrial  League   and  Council. — The   Industrial  League 

and  Council  has  been  ru^iistercd  as  an  association  limited  by  i^uaranlce,  wittiout 
share  capital,  to  promote  British,  Home  and  Overseas  Dominions  and  foreii^n 
trade  and  commerce,  and  fhc  manufactures  o(  the  United  Kingdom,  in  the 
interests  of  einpioyers  and  employed  ;  to  assist  in  establishing  harmonious  rela- 
tions between  employers  and  employed  in  all  industries;  to  assist  in  the  promo- 
tion of  efforts,  whether  by  the  Government  or  otherwise,  to  bring  together 
representatives  of  capital  and  labour  for  the  advancement  of  tra<le,  &c.  'I'he 
management  is  vested  in  a  Council,  the  first  members  of  which  are  :  Lord 
Uurnham.  135,  Fleet  Street,  E.C.;  George  H.  Roberts,  M.P.,  (i,  Buckingham 
Street,  VV.C;  Sir  William  J.  Peakemason,  Bart.,  Compton  Castle,  Contpton 
Fauncefoot,  Somerset;  Hugo  Hirst,  Magnet  Hous<f,  Kingsway,  W.C.  (chairman, 
General  Electric  Co.,  Ltd.);  Robert  Young,  M.P.,  213,  Carry  Road,  S.E.22; 
Harry  Scholey.  56,  Victoria  Street,  S.W. ;  G.  Lothian,  35,  Euston  Road,  N.W.I, 
trade  union  secretary.  Upon  election,  each  member  shall  be  placed  by  the 
Council  in  one  of  the  following  categories  :  (a)  Individuals  who  are,  or  repre- 
sent, employers  of  labour,  {&)  companies  or  associations  composed  of  employers, 
and  representatives  of  any  such  association  which  is  unincorporated,  (c)  indivi- 
duals who  are,  or  represent,  employes,  and  (cf)  companies  or  associations  com- 
posed of  employes,  and  representatives  of  any  such  association  which  is  unincor- 
porated.   Solicitors  :  Kimber,  Bull,  Howland,  Clappe  8.  Co.,  6,  Old  Jewry,  E.C. 

The  registered  office    is  at  82,   Victoria   Street,    VVestm'  

is   177,151. 
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OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Associated  Equipment  Co. — A  trust  deed  dated  September 

19th,  lil21,  to  secure  tioO.OUO  debenture  stock  created  by  the  Associated  Equip- 
ment i^o.,  Ltd.,  has  been  registered.  The  deed  constitutes  a  specific  mortgage 
on  certain  freehold  lands,  tenements,  hereditaments,  and  premises  in  Black- 
horse  Lane  and  elsewhere  in  Walthamstow,  and  a  floating  charge  on  the 
company's  un  lertaking  and  property,  present  and  future,  including  uncalled 
i.nilal  (if  any).  The  trustees  for  the  debenture  stock  holders  are  the  Rio 
Claro  K.iil"...\  &  Investment  Co.,  Ltd.,  Friars  House,  New  Broad  Street,  E.C. 

Peterborough  Electric  Traction  Co.,  Ltd.  (74,562).— Re- 
turn dated  May  23rd,  1921.  Capital,  £«),000  in  £5  shares  (C.OOO  preference 
and  6,000  ordinary).  -1.400  preference  and  4.000  ordinary  shares  taken  up. 
£42,000  paid.     .Mortgages  and   charges,  £21,000. 

Kalgoorlie    Electric    Tramways,    Ltd.    (73,127). — Return 

di.led  Aug.jst  11th,  1921.  Capital,  f2.50,0«)  in  £1  shares.  All  shares  taken  up 
and  paid   ;ur  in  full.     Mortgages  an  I  charges,  £143,820. 


CITY    NOTES. 


The   Marquess    of    Winchester    presided 
The  Victoria        over  the  annual  meeting,  held  last  Friday, 
Falls  and  and  in   proposing   the  adoption  of  the  re- 

Transvaal  Power    port,   said    it    was  again   his    privilege    to 
Co.,  Ltd.  submit  a   record   of    satisfactory  progress, 

the  year's  trading  having  enabled  the  com- 
pany to  maintain  the  same  dividends  as  formerly.  Having 
gone  through  the  balance  sheet  in  some  detail,  he  referred 
to  the  profit  and  loss  account  and  said  that  the  revenue 
amounted  to  i;8(J8,419,  compared  with  £8'29,470  last  year. 
The  amount  paid  for  the  service  of  debentures  in  the  shape 
of  interest  and  premium  amounted  to  it'183,8y'2,  being  some 
JE25,'268  less  than  last  year.  Depreciation  and  amounts  written 
off  and  provision  for  British  taxation  amounted  to  £409,940. 
T^e  amount  written  off  for  plant  and  machinery  was  in  ac- 
cordance with  their  adopted  scale  calculated  to  reduce  the 
value  of  plant  and  machinery  to  a  reasonable  residual  value 
during  its  useful  life.  The  net  result  for  the  year,  after 
making  provision  for  all  taxation,  was  a  profit  of  iil73.161. 
Atlding  that  to  the  amount  brought  forward  from  the  previous 
year  made  the  total  balance  to  the  credit  of  that  account 
£267,482.  Dividends  had  already  been  paid  to  the  preference 
and  ordinary  shareholders,  absorbing  fl7.5,0(X),  leaving  a 
balance  of  i;92,482,  which  had  been  carried  forward.  With 
regard  to  relief  from  British  income  tax  in  respect  of  Colonial 
taxation,  they  had  advanced  a  step  since  he  last  addressed 
them,  having  received  the  amount  of  their  claim  in  respect 
of  the  hrst  two  years,  viz.,  the  years  ending  April,  1917.  and 
April,  191.S.  With  regard  to  the  two  subsequent  years  ending 
April,  1919,  and  April,  1920,  they  had  not  yet  reached  a  settle- 
ment, but  were  hopeful  that  their  cUiuns  would  be  ss-ttled 
shortly.  So  far,  the  preference  shareholders,  although  the 
company  was  subject  to  tax  in  South  Africa,  hacl  received  their 
dividend  at  the  rate  of  10  per  cent.,  the  maximum  amount 
to  which  they  could  be  entitled,  and  it  seemed  that  the  inter- 
pretation as  it  now  stood  of  the  law  given  by  the  Courts  on 
the  subject  was  fair,  namely,  that  preference  shareholders 
who  did  not  .suffer  Colonial  t;ixation  should  i)ay  the  same 
income  tax  as  other  people.  He  had  previously  informed 
them  that  the  first  of  their  contracts  for  power  had  been 
renewed  pursuant  to  the  provisions  of  the  contract  for  a  further 
period  of  five  years,  and  he  could  now  report  that  all  those 
contracts  which  were  originally  for  a  period  of  twelve  years 
and  expired  at  the  end  of  this  year,  had  now  been  simihirly 
renewetl  for  a  further  period  of  five  years.  At  past  meetings 
he  had  referred  to  the  position  of  the  low  grade  mines,  which 
took  their  share  of  their  power  supply,  and  emphasised  the 
importance  to  the  company  of  the  continuance  of  mining 
operations  by  thn.se  consumers.  Tt  was  a  matter  of  satisfac- 
tion that  for  the  most  part  those  mines  were  .still  at  work, 
iind  where  mines  had  closed,  they  had  found  an  increase  in 
demand  by  other  consumers  who  had  been  able  to  absorb 
the  displaced  native  labour.  With  rerrard  to  the  working  of 
the  nresent  year,  the  results,  apart  from  the  dislocation  of 
the  business  caused  by  the  strike  on  the  mines  in  the  early 
months,  shovired  that  the  business  was   well  maintained  ;   in 


fact  the  power  demanded  had  in  some  months  excr-eded  the 
corresponding  demands  of  last  year.  In  February  the  efiect 
of  the  strike  was  to  shut  down  the  mming  industry  which 
took  time  to  resuscilate.  and  resulted  m  very  seriously  reduc- 
ing their  earnings  during  the  early  part  of  the  year.  The 
second  quarter,  nouever.  showed  a  recovery  to  iheir  old 
position  with  a  tendency  to  improve,  which  improvement  was 
still  being  maintained,  and  he  was  hopeful  that  the  results 
of  the  latter  part  of  the  year  might  malie  up  lor  the  disloca- 
tion caused  by  the  strike.  During  the  year  the  South  African 
Government  appointed  a  drafting  committee  to  frame  a  new 
Eilectric  Power  Bill  applical<le  throughout  the  Union.  At 
present  the  Act  under  which  their  hcences  were  granted 
applied  only  to  the  Transvaal  I'rovince,  while  less  concise  and 
older  legislation  held  in  other  parts  of  the  Union,  iheir 
company  and  other  interested  parties  were  heard  by  the 
committee,  and  with  regard  to  them.selves  the  Draft  Bill  would 
leave  them  generally  in  the  same  po.sition  as  at  present.  .Sew 
enterprises  would,  however,  be  brought  under  similar  regula- 
tions, and  the  Bill  would  enable  the  South  African  Govern- 
ment to  vote  money  for  the  establishment  of  Government- 
owned  stations  for  supplying  Government  departments  and  the 
public.  The  Bill  had  not  yet  been  dealt  with  by  the  South 
African  Parliament.  The  management  in  South  .\frica  re- 
mained under  the  capable  direction  of  Major  the  Hon.  Walter 
L.  Bagot,  the  company's  general  manager  in  South  Africa, 
and  Mr.  Bernard  Price,  their  chief  engineer.  In  closing,  the 
chairman  referred  to  the  board's  appreciation  of  the  services 
rendered  by  these  gentlemen  and  by  the  whole  of  the  staff 
in  South  Africa  and  London.  Mr,  A.  E.  Hadley,  C.B.E., 
seconded  the  motion,  which  was  unanimously  agreed  to. 


Th«  accounts  of  the  Wolfram  Lampen 
German  A.U.,  of  Augsburg,    show    that    the    debit 

Companies.  balance  of  o06,000  marks  in  1919-20  was 
increased  to  679,000  marks  in  the  past  finan- 
cial year  on  a  share  capital  of  5,000,000  marks. 

I'he  Kabelwerk  Hheydt  A.U.,  of  Kheydt,  proposes  to  pay  a 
dividend  at  the  rate  of  30  per  cent.  on.  capital  of  24,0oO,00O 
marks  tor  1920-21,  contrasting  with  40  per  cent,  on  14,000,000 
marks  in  the  previous  year. 

Ihe  directors  of  the  Uofuis  ll'cr/cc  A.G.,  of  Leipsig,  propose 
to  pay  a  dividend  at  the  rate  of  40  per  cent,  for  1920-21,  being 
the  same  as  m  the  previous  year.  At  the  same  time  the  share 
capital  IS  to  be  increased  from  7,5tX),000  to  15,000,000  marks. 

The  report  of  Gaibe,  Lahmcyer  tt  Co.,  of  Aix-la-Chapelle, 
states  that  as  contrasted  with  the  extraordinary  demand  in 
1919-20,  the  orders  received  in  the  past  financial  year  were 
inconsiderable.  Nevertheless  the  results  were  satisfactory, 
thanks  to  the  clearing  oil  of  the  orders  brought  over  from 
the  previous  year.  After  writing  oil  2,264,000  marks,  as 
against  569,000  marks  in  1919-20,  the  net  profits  amounted  to 
3,182,000  marks,  as  compared  with  1,679,000  marks,  and  tne 
dividend  is  at  the  rate  of  10  per  cent.,  or  2  per  cent,  more 
than  in  the  preceding  year. 

New  Issue. — The  Meiseij  Power  Co.'s  new  issue  of 
.j;300,(KX)  debenture  stock  (7i  i)er  cent.)  was  very  largely  over- 
subscribed.   The  list  was  only  open  for  about  an  hour. 

Stock  Exchange  Notices. — The  Committee  has  ordered 
the  following  to  be  oliicially  quoted  :  — 

County  ot  Southland  Klectric  Power  Board.— Scrip,  fully 
paid,  for  £7.50,000  six  per  cent,  debentures  (guaranteed  by  New 
Ziealand  Government). 

Dealings  in  the  following  securities  have  been  specially 
allowed  by  the  Committee  under  Hule  14Sa  :  — 

Mersey  Power  Co. — £300,000  7J  per  cent,  mortgage  deben- 
ture stock,  issued  at  97  per  cent.,  ±'35  paid  and  fully  paid,  after 
issue  of  letters  of  acceptance. 

Tottenham  District  Light,  Heat  &  Power.— £50,000  6  per 
cent,  registered  redeemable  mortgages  in  amounts  of  £50.  £100. 
£2(XI,  and,  £500;  anu  £91,650  7J  per  cent,  registered  redeemable 
mortgages  in  various  amounts  from  £50  to  £23.0t)0.  For 
numbers  see  share  and  loan  department. 

.\pplication  has  been  made  to  the  Committee  to  allow  the 
following  to  be  officially  quoted  :  — 

Westiughouse  Brake  anil  Saxbv  Signal  Co.— 1,015.032  ordi- 
nary shares  of  £1  each,  fully  paid  (Nos.  1  to  1.015.032). 

The  Charleroi  Electric  Construction  Works. — The  direc- 
tors of  the  Ateliers  de  Constructions  Eloctrique  de  Charleroi, 
Belgium,  have  decided  to  rearrange  the  capital  so  as  to  bring 
the  assets  into  line  with  their  present  value.  In  the  first  place, 
the  deferred  shares  are  to  be  converted  into_  new  orchnary 
shares,  two  new  grtitis  shares  will  be  allotted  for  every  three 
ordinary  shares,  antl  a  further  issue  of  30,lXX)  shares  for  250  fr. 
will  be  made.  Tlie  ofTeet  of  these  changes  will  l>e  to  increase 
the  share  capital   to  .S0.tXKl.(KXl  fr. 

Direct  United  States  Cable  Co..  Ltd. — Interim  dividend  of 
4s.  )H>r  .share,  less  tax  (at  the  rate  of  4  per  cent,  per  annum), 
is  announced  for  the  half-year  ended  September. 

Oriental  Telephone  &  Electric  Co.,  Ltd. — Interim  divi- 
dends of  3  per  cent,  on  the  6  per  cent,  cumulative  preference 
shares,  less  tax.  and  of  4  )ier  cent,  on  the  ordinsry  shares,  free 
of  tax,  have  been  declared. 

Rangoon  Electric  Tramway  &  Supply  Co..  Ltd. — .Vcci->rd- 
ing  to  the  financial  Press,  an  interim  ilividend  cif  8  annas  per 
share  on  the  ordinarv  shares  is  pavable  in  Rangoon  on  Octo- 
ber 3l8t. 
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STOCKS    AND    SHARES. 


TcESD.w  Evening. 
EiiBcaKiiAi.  ]>Miv.-  <iiii  iHiily  lay  claim  to  being  amongst  the 
most  popular  of  those  which  are  being  offered  to  the  pubhc  at 
the  present  time.  The  County  of  Ixmdon  Electric  7  per  cent, 
debenture  stock  was  over-subscribed  more  than  ten  times  in 
less  than  thre«  hours.  The  Mersey  Power  Co.'s  debenture 
stiK'k  was  quickly  over-sul)scribed,  and  the  premiimis  on  the 
jirovious-issued  stocks  of  the  North  Metropolitan  Electric  and 
the  MetropoUtan  Electric  Companies,  although  lower  than  they 
have  been  standing  lately,  are  still  7  points  above  the  figure  at 
which  they  were  offered.  The  Clyde  Valley  preference  shares 
were  left  in  the  hands  of  the  underwriters  to  the  tune  of 
alx)ut  ;3()  per  cent.  In  this  case,  the  advertisement  of  the  pro- 
spectus in  the  London  papers  was  on  somewhat  modest  lines. 
It  was  exjiected.  of  course,  that  Gla.sgow  and  Scotland  would 
take  up  the  bulk  of  the  shares.  At  the  outset  the  price  started 
about  7s.  6d.  discoimt.  Considering  the  security,  it  is  reason- 
able tc  assume  that  when  the  shares  become  firmly  placed  in 
the  hands  of  permanent  investors,  the  price  will  recover  to  the 
neighbourhood  of  £'1U,  the  par  value.  The  new  Mersey  Power 
(lel>enture  is  1  premium,  and  Lancashire  Power  debenture, 
after  being  2,  ralUed  to  'li  premium. 

A  good  deal  of  dissatisfaction  became  vocal  in  the  matter  of 
the  County  of  London  Electric  Co.'s  new  debenture  issue.  It 
might  be  scarcely  worth  while  referring  to  were  it  not  that 
there  may  be  other  companies  coming  along  in  the  near  future 
with  similar  offers,  and  in  the  case  of  which,  if  similar  condi- 
tions prevail,  the  same  kind  of  agitation  will  be  raised.  Pos- 
sibly the  critics  hardly  realise  the  difficulties  with  which 
issuing  houses  are  faced  in  the  matter  of  a  new  stock  for 
which  there  is  an  immediate  demand.  Priority  in  allotment 
is  due  to  shareholders  and  employes.  The  stag  division  de- 
serves full  discrimination,  but  to  distinguish  between  the  stags 
and  the  real  investor  is  no  easy  matter.  Speed  is  considered 
to  be  the  essence  of  the  business,  and  the  allotment  has  to  be 
done  literally  in  a  rush.  That  some  genuine  investors  should 
be  cut  out  when  they  deserve  an  allotment,  and  that  stags 
creep  in  where  only  shareholders  should  be  allowed  to  tread,  is 
inevitable.  If  we  may  put  forward  a  suggestion  ourselves,  we 
would  propose  that  where  a  new  issue  is  being  made  on  attrac- 
tive terms  by  a  well-established  company,  that  issue  should  in 
the  first  place  be  offered  to  the  shareholders,  who,  if  they  de- 
clined it,  would  certainly  have  no  cause  for  complaint  against 
their  directors  for  not  giving  them  every  opportunity  to  obtain 
the  stock  or  shares. 

The  electricitv  supply  market  is  steady,  showing  no  great 
changes  on  the  week.  Westminsters  are  2s.  Cd.  down ;  City 
Lights  l/16d.  easier.  It  cannot  be  said  that  there  is  much 
bu.siness  going  on,  but  one  of  the  features  continues  to  be  the 
scarcity  of  floating  supply.  It  has  been  humorously  suggested 
in  the  Stock  Exchange  that  the  warmth  of  the  second  edition 
of  the  summer  is  quite  sufficient  to  distract  attention  from 
such  heating  .shares  as  those  of  the  electric  and  gas  com- 
panies. Where  so  many  new  attractions  are  being  offered  in 
the  shape  of  fresh  issues,  it  is  obvious  that  claims  of  the 
seniors  are  apt  to  be  overlooked. 

Electric  manufacturing  shares  are  depressed.  English  Elec- 
trics have  dropp<Hl  to  9s.  6d.  General  Electrics  are  weak  at 
ila.  6d.  A  certain  amount  of  anxiety  has  developed  by  reason 
of  the  heavine.^is  in  the  last-named.  It  may  be  suggested  that 
there  is  nothing  very  surprising  in  the  probability  that  the 
General  Electric  must  perforce  suffer,  in  like  manner  witn  all 
industrial  undertakings,  from  the  trouble. in  the  coal  trade, 
the  shipping,  textile,  and  other  branches  of  industry,  all  of 
which  contribute  to  the  success  of  a  company  doing  such  a 
business  as  the  General  Electric.  People  have  lost  money  in 
f.hares  of  companies  founded  on  less  solid  foundations  than 
those  of  the  G.E.C..  and,  because  of  their  experiences  in  the 
former,  they  are  apt  to  become  nervous  of  their  holding  in  the 
latter.  It  is  more  than  likely  that  the  company  feels  the 
effects  of  such  influences  as  tho.se  just  indicated;  but,  when 
the  tide  turns  and  trade  becomes  more  normal,  the  company 
will  be  amongst  the  first  to  feel  the  benefit  of  E.P.D.  abolition, 
economies  in  working  introduced  in  these  days  of  depression, 
and  the  strength  of  the  position  upon  which  the  company  is 
based. 

Reference  was  made  here  last  week  to  a  considerable  line  of 
.\nglo-Argentine  Tramways  first  preference  shares  on  offer  in 
the  market  at  a  price  which  made  a  strong  appeal  to  the  specu- 
lative investor.  It  may  now  be  added  that  this  block  (of  .50.000 
.shares)  has  been  taken,  and  the  price  has  recovered  from 
508.  9d.  to  528.  6d.  The  Mexican  bonds  and  shares  hold  their 
advances.  Mexico  is  declared,  for  the  nth  time,  to  be  on  the 
eve  of  recognition  by  the  United   States,  and  this  serves  fo 


keep  prices  rising  at  a  time  when  other  utility  issues  are  in- 
clined to  waver.  British  Columbia  Electric  stocks  are  better. 
A  private  letter  from  Vancouver  states  that  the  province  has 
declared  that  no  doles  will  be  given  in  respect  of  the  consider- 
able body  of  unemployment  in  Vancouver.  The  Premier  flatly 
told  Labour,  to  its  face,  that  it  had  not  been  giving  50  per 
cent,  efficiency  on  the  work  the  Govtu-nment  provided.  I^abour 
retorted  that  it  did  not  consider  the  Government  had  given 
25  per  cent,  efficiency,  and  made  a  homethrust.  There  the 
matter  rests,  a  little  plainer  for  the  plain-speaking. 

The  Underground  Electric  Railway  stocks  make  a  better 
showing,  there  being  rises  of  a  point  in  Central  liondon 
Assented  ordinary.  Metropolitan  and  Underground  incomes. 
Extension  of  facilities  this  mou.th  on  the  tubes  is  certainly 
having  a  beneficial  effect  upon  the  crowds  during  the  rush 
hours,  and  this  appears  to  have  attracted  a  moderate  amount 
of  attention  to  the  stocks. 

Marconis  have  gone  back  to  If,  and  United  River  Plate  Tele- 
phones are  easier  at  5  15/16.  Cuba  Submarines  at  7i  are  58. 
lower.  The  general  run  of  cable  securities  is  well  maintained, 
and  Eastern  ordinary  changed  hands  as  high  as  167  this  week. 
There  is  no  change  worth  mentioning  in  the  .shares  ol  the 
telegraph  manufacturing  companies.  The  rubber  market  is 
also  very  quiet,  awaiting  those  developments  which  it  is  hoped 
may  lead  to  a  wide  ext.ension  of  the  uses  to  which  th^ material 
may  be  applied.  The  iron,  coal  and  steel  market  is  passive, 
pending  the  important  conference  between  the  Prime  Minister 
and  the  Labour  Party  on  the  question  of  unemployment. 
Victoria  Falls  and  Transvaal  Power  shares  remain  firm.  At 
the  meeting  the  other  day  it  was  stated  that  the  South  .African 
Government  contemplated  an  Electric  Pow  er  Bill  which  would 
apply  to  all  parts  of  the  Union.  In  which  proposal  there  lurks 
a  hint  of  jKjssible  competition  at  some  future  date. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 

Home  Electricity  Companies. 

Dividend  Price 

. ■ V         Oct.  11, 

1919.    1920.  1921.     Rise  or  tall. 

Bromplon  Ordinary 12  12  6g  — 

Oharing  OroBS  Ordinary     ....        7  8  ij  — 

do.       do.       do.       4iPre(,..  4)  4)  Si  — 

Chelsea 4  li  SJ  — 

Oily  o(  London         13  14  1,;  ,V 

do.        do.    6per  cent,  Pref...  6  6  17  6  — 

Oonnty  of  London 8  8  9  — 

do.        do.    6per  cent.  Prel...  6  6  8  - 

Kensington  Ordinary         ....        7  9  4J  — 

London  Eleotrio       2J  2J  1  — 

do.        do.    6  per  cent.  Pref. . .        6  6  2;  — 

Metropolitan 6  7  4  — 

do.         4i  per  0  )nt.  Pref ,      ..        4J  4^  2{J  — 

81.  James' and  Paij  MaU  ..         ..  12  12  fig  — 

South  London  ....        6  7  2a  — 

Booth  Metropolitan  Pref 7  7  16/9  — 

Westminster  Ordinary      ....  10  10  SJ  —  4 

Telegraphs  and  Telephones. 

Anglo-Am.  Tel.  Prel 6  6  87  - 

do.  Del li  li  Hi  4   i 

Ohile  Telephone       6  6  64  — 

UuDaaub.  Ord 7  7  7J  -  J 

Eastern  Extension 10  10  IB4  — 

Eastern  Tel.  Ord 10  10  165i|  — 

Globe  Tel.  and  T.  Ord 10  10  161  — 

do.       do.        Prel 6  6  91  — 

Great  Northern  Tel 22  24  S4J  - 

Indo-European         10  10  30  — 

Marconi  2,5  15  IJ  -   ,', 

Oriental  Telephone  Ord 12  12  2^  -     , 

United  R.  Plate  Tel 8  8  6i,;  —of' 

West  India  and  Panama  ..        ..  Nil  Nil  5'-  — 

Western  Telegraph 10  10  164  — 

Hume    Rails. 

Central  Licndon  Ord.  Assented  ..        4         4  49k  +1 

Metropolitan U       H  Hi  -t-l 

do.  District       ..         ..       Nil  Nil  IfiJ  — 

Underground  Eleotrio  Ordinary  . .      Nil  Nil  2  — 

do.  do.       "A"      ..  Nil  Nil  r„9 

dOi  do.      Income    ..        4         2  74^  +1 

Foreign   Trams,   &c. 

Anglo-Arg,  Trams,  First  Prel.    ..        5^        12^  ii  - 

do.  do.      and  Pref.       ..  Nil       ei  vi  — 

do.  do.      6%Deh.        ..        S  6  BHJ  — 

Brazil  Tractions       Nil  Nil  58 

British  Columhia  Blec.  Rly.  Pfce,       6         B  60  — 

do.  do.        Preferred       6  93/-  5:1J  -1 

do.  do.         Deferred  8  124/-  54  -1 

do.  do.        Deb.       ..        4i        4i  C3  — 

Mexico  Trams  6per  cent.  Bonds..      Nil  Nil  69  — 

do.  6  per  cent.  Bonds..       Nil  Nil  J'.i  4  2 

Mexican  Light  Common     ..         ..       Nil  Nil  ^  — 

do,  Prel Nil  Nil  2"  +2 

do.  1st  Bonds..        ..      NU       5  sr.)  -1-2 

Manvfacturino  Companies. 

Babcook  ft  Wilcox IE  16  2,'„  — 

British  Aluminium  Ord 10  10  15/.  — 

British  Insulated  Ord 15  15  lA  — 

Callenders 16  16  if,  — 

6J  Pret 6i        6J  18,9  — 

Crompton  Ord 10  10  14,6  — 

Edlson-Swun 10  —  «,9  — 

do       do.    6  per  cent.  Deb,    ..6         6  f*8  — 

Electric  Construction       ..        ..  10  10  16/9  — 

English  Eleotrio 8  8  9,6  -1/. 

Do.  Prel 6  6  13  6  — 

Gen.  Eleo,  Prel 6i  6J  17(6  ~6d. 

do.        Ord 10  10  17/6  —  ^, 

Henley  IB  If  11;,  — 

do.    4iPTel H       4i  3i  — 

India- Babber  1"  -  \s  — 

Met.-Vlokerri  Prel 8         8  i;,'  —  ,', 

Siemens  Ord.  10  10  1,^  — 

Telegraph  Con.         ...  20  20  21  j  — 

•  DiTidends  paid  free  of  Income  Tax. 


10  13  4 

6  17  !1 

8  17  10 

7  10  0 
10    0  0 

7  10  0 
10    9  0 

8  1.5  0 

7  13  a 

9  1  4 
10  13  2 

8  17  10 

8  13  10 


I    8    8 

;  18   8 

I  15  10 
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THE     MUNICIPAL    TRAMWAYS    ASSOCIATION     (INCj-H. 


THE  ANNUAL  CONFERENCE  AT  SALFORD. 


Some  Phases  of  Tramway  Developments  in  the  Past,  and 
the  Outlook. 

By  J.  M.  McEuiov  ((iencnil  ManaHor,  Maiulioster  Corporation 
Tramways). 
(Abatnwt.) 
Thrkr  i.s  every  evidence,  speakiii),'  broadly,  that  the  tramway 
has  not  merely  met  tlie  constantly  grovvln^'  traffic  ilemand^, 
hut  has,  hy  the  facilities  it  has  provided,  t^reatly  stinadated 
that  yrowtli,  which  continues  at  a  great  rate.  Ihis  rapid 
growth  hrings  with  it  many  fresh  problems  for  those  engaged 
in  the  passenger  transport  bu.siness. 

\\  ilh  the  object  of  studying  certain  ph.i.ses  of  some  of  the 
priiblems  we  have  been  (and  are  still)  confronted  with,  I  have 
obt.ained  certain  .statistics  from  the  tramway  managers  in 
(llasgow,  Liverpool,  Leeds,  Sheffield,  Nottingham  and  Brad- 
lord,  to  which  i  havo  added  the  Manchestei-  statistics. 

Taking  the  year  li)(l4  as  a  datum  line — that  being  the  year 
when  most  of  the  undertakings  were  fairly  well  established — 
the  information  shows  the  developments  and  changes  each 
year  since  lfHI4.  In  an  appendi.x  the  information  is  given  in 
detail,  together  with  a  nuinbei'  of  charts,  of  which  an  example 
is  reproduced  in  tig.  I . 

The  results  are  mchnled   within  the  following  ranges;  — 

At  1921,  compared 
with  lyui. 
S2  to  (i6%  inc. 
141  to  27-i":,  inc. 
17li  to  822%  inc. 
72  to  122%  inc. 
:ilto    06%  inc. 

in  fares  generally  commenced  in  IDIS. 

These  statistics  show  that  before  the  wal'  there  was  ;  — 

(I)  A  general  tendency  towards  reduced  fares. 

('1)  .\  general  t<>ndency  towards  increased  operation  costs. 

(3)  A  gr.ailiial  growth  in  the  journeys  and  revenue  per  head. 

.^11  the.se  factors  illustrat<>  the  soundness  of  the  policy  of 
cheap  fares  which  residted  in  increased  travel  and  greater 
j'evenue,  whicli  more  than  met  the  increasing  operation  costs. 

After  the  war  staited  there  was,  almost  from  the  start,  an 
accelerated  gi'owth  :  — 

(1)  In  the  journeys  and  levenue  per  head. 

("i)  In  the  pa.si-engi'rs  per  car  mile. 

(3)  In  the  operation  costs. 

The  increases  in  the  fare  per  pa.ssenger  lagged  behind  until 
the  war  was  practically  over. 

One  important  fact  emerges,  namely,  that  the  percentage  in- 
crease in  the  average  fare  per  passenger  in  all  the  cities  is  a 
long  way  below  the  percentage  increase  in  the  opiMation  costs. 

The  urban  passenger  transport  business  is  a  small-coin  cash 
business,  and  the  unit  in  the  past  (with  a  few  notable  excep- 
tions) was  the  penny  fare.  In  most  other  busines.ses  it  has  not 
been  a  dillicult  matter  to  pass  on  in  easy  stages  to  the  con- 
sumer tlu'  increased  costs  of  production.  In  our  business  it 
has  not  been  possible  easily  to  do  tliis.  If  we  had  had  a 
decimal  coinage  system,  such  as  has  been  iccently  advocated 
it   might    have   been    possible   to   in- 


t  are  per  pagsengsr 
Revenue  per  head  .. 
Operation  coats 
.Journeys  per  lipad. . 

The  rapid  inert 


At  1U14,  compared 

with  1904. 
15%  dec.  to  1-8%  in 
23  10  47%  inc. 

3  to  31%  inc. 
16  to  55%  inc. 

2  to  24%  inc. 


w  ith   con.sidenible   foice 


FlO.   1. — MANCHESTEli  OOUPORATION  Tn,>MWAV> 
riiOCRRSS    Cl'lUKS. 


tlu 


done,  and  corre- 
fares  when    the 


criMse  our  fares  by  easier  stages  thai 
spondingly  it  would  bo  easier  to  r 
time  was  ripe  for  this  to  bo  done. 

At  the  pri'sent  time  there  are  1.")  mimicijial  undertakings 
eliarging  a,  nnnimum  penny  fare,  and  the  average  distance 
which  can  be  travelled  hir  this  fare  varies  in  the  dilVerent 
\nidertakings  from  li  miles  to  fiOfi  yards.  Some  of  these  under- 
takings still    carry   workpeople   at   eheaixT   rates.    There  are 


■ii  undertakings  which  cliargc  .1  mininunn  fare  of  lid.,  tlie 
distance  which  pas.sengcrs  can  travel  at  this  fare  varying  from 
I  mile  I,i;i0  yard.s  to  987  yards.  Eleven  undertakings  have  a 
minimum  fare  of  'Id.,  and  the  distances  which  can  be  travelled 
at  this  fare  vary  from  :i  miles  to  1  mile  J'lb  yards.  , 

Rome  believe  that  the  wisest  policy  is  to  charge  a  high 
initial  fare  and  a  comparatively  low  iong-di.stance  tare,  thus 
tending  to  induce  the  spread  of  the  population  over  a  wider 
area.  (Jthers  think  it  is  unwi.se  to  increase  the  miniiiiuni 
penny  fare.  esi>ecially  as  the  next  higher  fare  which  the  coin- 
age pennits,  namely,  IJd.,  involves  the  use  of  two  coins,  and 
further  it  is  feared  that  a  minimum  charge  of  JJd.  might  tend 
to  stop  a  lot  of  short-distance  travelling. 

Now,  what  of  the  future'.'  The  pres<'nt  high  cost  of  per- 
manent-way construction  will  put  strict  limits  to  tramway  ex- 
tensions, and  must  nece.ssarilv  lead  to  the  increased  use  of  the 


Iniv/jpq  JauoNE.y 

«...«»««  m.„^„  ISH 

n 

__^-_-f 

-^tki 

> 

^-           " 

_._ J.:,    q 

^t  ^  I  ri .  5  il-^ '  i!!^  t  ^ '« r  ^ !  5 ; 

OuTf^^ftD  Jauffn£.Y 

- 

-n 

% 

r 

*'^: -[ 

JITT- 

-_- 

M-~i 

'Y  [~ 

\ 

Pig.    2.— Manchester    Cohpoh.wion    Tramways.    Passengers 
Carried  pkr  Hour  OiN  one  Route  on  a  Tvimcal  Day,  July,  1'J.il. 


motor  'bus  and  the  trolley  'bus 

tramway  tracks  require  reconstructing,  tli 


ny  instances  where 
L'  tinestion  whether 
motor  or  trolley  'buses  should  he  substituted  for  tramways 
must  lie  considered. 

If  I  weie  to  say  that  the  passenger  transport  business  in 
a  city  or  town  ,sh(uild  be  regarded  as  a  monopoly  run  or  con- 
trolled l)y  the  local  authority  in  the  public  interests.  1  imagine 
I  should  at  once  r.ii.se  an  outcry  against  any  such  jiroposal. 
The  very  word  monopoly  rouses  opiuisition.  and  it  is  claimed 
that  competition  is  bound  to  be  benelicial.     But  is  it'? 

It  is  clearly  a  city's  duty  to  see  that  its  citizens  are  pro- 
vided with  suitable  and  adeijuate  means  of  pas.senger  transport 
at  all  times  and  in  all  directions,  just  as  it  provides  other 
)iublie  siMvieos  necessary  for  the  public  health  and  welfare, 
its  greatest  ta.sk  is  to  make  full  provisien  for  the  great  tide  of 
passenger  traffic  into  the  city  centre  in  the  mornings  anil  out 
to  the  suburbs  in  the  evenings— the  iieak  loads.  It  has  to 
decide  how  best  to  do  Ihis.  The  probl<>m  is  a  eh;inging  one. 
and  the  position  has  to  be  ri'viewed  from  time  to  time. 

It  is  admitted  by  all  who  are  (lualilied  to  judge  that  the 
modern  tramcar  is  the  mo.st  etlicient  vehicle  for  handling 
heavy  pi'ak  loads  traffic  up  to  a  certain  trallic  density.  When 
the  traffic  pa.s-;es  beyond  that  density  it  has  ultimately  to  be 
carried  imdergrouiul. 

The  provision  of  a  tramcar  service  of  adequate  capacity  to 
mt>et  the  peak  loads  involves  the  provision  of  a  large  amount 
of  plant  which  is  used  for  a  few  hours  only  each  day.  It  calls 
for  a  large  numln'r  of  "  part-day  "  ears  which  are  in  service 
during  thi"  rush  hours  only.  These  have  to  be  housed  and 
maintained,  and  adequate  power  plant  has  to  be  provided  at 
the  generating  stations. 

Apiionded  to  this  report  is  a  diagram  showing  the  heavy 
|vak  on  a  tvpical  route  in  Manchester.  The  diagram  also  in- 
dicates the  growth  of  traffic  since  the  year  1013  (lig.  '2). 

In  Manchester  we  double  the  service  of  c-ars  to  meet  the.«e 
ivaks.  and  the  "  part-day  "  cars  we  put  into  service  at  the 
rush  hours  arc  only  on  the   roads  for  a  comparatively   short 
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tinio  each  day — less  than  one-third  the  time  the  "  all-day  " 
cars  are  in  service,  and  some  cars  at  the  morning  "  rush  are 
run  for  a  few  jouiueys  only^  a  costly  husiness  for  any  under- 
taking. 

When  the  tramways  on  arterial  routes  near  the  city  centres, 
reach  their  "  saturation  "  point  at  the  hours  of  peak  load,  ami 
are  still  incapable 'of  satisfactorily  coping  with  the  traffic,  then 
(a)  parallel  tramway  routes  must,  if  jiossible,  be  provided ; 
{b)  motor  'buses  must  be  run  to  supplement  the  tramcars  or 
((■)  underground  railways  must  be  provided. 

The  running  of  motor  'buses  to  supplement  the  tramcars  at 
tjie  peak  would  introdui-e  considerable  difficulties  by  adding 
to  the  street  congestion  unless  the  streets  were  exceptionally 
wide — a  state  of  things  which  is  not  common  in  our  cities. 

It  has  lieen  suggested  that  private  enterprise  should  be 
allowed  t-o  come  in  and  run  motor  buses  to  supplement  the 
tramways  to  help  with  the  peak-load  difficulties.  It  has  even 
been  suggeist^^d  that  during  the  slack  hours  of  the  day  motor 
'buses  alone  should  l)e  run.  This  projwsition  has  only  to  be 
stated  to  show  its  absurdity. 

The  provision  and  operation  of  tramways  to  meet  the  peak 
at  i-e;is(inably  low  fares  can  only  be  done  if  the  undertaking  is 
carried  on  as  a  business  concern,  and  the  plant  is  run  as  nearly 
as  possible  at  its  maximum  efficiency. 

A  tramway  undertaking  operated  by  a  municipality  has  not 
only  the  obligations  imposed  upon  it  by  Parliament,  namely, 
(1)  that  it  must  maintain  the  paving  between  the  rails  and 
It)  inches  outside  them,  and  {-i)  that  it  must  pay  the  local 
rates  in  respect  of  the  rails  laid  in  the  streets,  but  the  muni- 
cipality has  .1  tacit  obligation  to  run  cars  at  all  times  and  in 
practically  all  directions,  to  run  night  services  as  well  as  day 
services,  to  run  services  along  "  thin  "  routes  as  well  as  good 
paying  routes,  to  run  costly  "  part-day  "  cars  at  the  "  peaks  " 
for  a  few  journeys  only — in  short,  to  meet  all  the  legitimate 
demands  of  the  public  for  passenger  transport  at  such  reason- 
ably low  fares  as  enable  practically  every  citizen  to  u,se  the 
facilities  provided.  In  many  cities  and  towns  the  tramway 
undertakings  are  called  upon  to  pay  large  sums  towards  street 
improvements,  and  the  provision  of  new  streets.  iSrc. 

.411  the.se  obligations  are  imposed  legally  or  impliedly  as  con- 
ditions attaching  to  a  public  service  which  is  or  should  be  re- 
garded as  a  monopoly. 

If  private  enterprise  is  to  be  allowed  to  come  in  and  run 
unrestrictedly  without  obligations  such  as  those  imposed  upon 
tramways,  it  will  follow  that  the  .services  and  advantages  which 
the  tramways  have  been  able  to  give  to  the  citizens  will  tend 
to  dimini.sh.  Itecause  however  effective  the  tramways  have  been 
in  meeting  the  requirements  of  a  city,  they  may  not  be  able  to 
give  all  the  advantages  they  have  done  in  the  past  if  they  have 
to  compete  with  a  rival  system  which  is  free  from  all  the 
onerous  oblitintimis  jilnced  upon  the  tramways. 


Discussion. 
Mr.  J.  Dalhymple  (general  manager,  Glasgow),  dealing  with 
coinage,  suggested  that  the  Executive  Council  should  be  asked 
to  go  fully  into  the  question,  and  make  some  recommendation 
to  the  Association  on  the  subject.  Tliere  was  no  doubt  that 
it  was  a  mistake  to  have  an  initial  fare  paid  by  two  coins; 
what  was  wanted  was  a  coin  which  would  purchase  something 
more  than  the  present  penny  would  purchase,  and  something 
le.s.s  than  three-halfpence.  He  was  of  the  oi)inioii  that  the  pro- 
posal put  forward  by  Mr.  .Mlcock,  namely,  to  make  the  shilling 
into  10  f>eiinies,  was  the  simplest  proposition  that  had  yet  been 
made. 

Mr.  A.  Bakkr  (general  manager,  Birmingham)  said  that  the 
author's  figures  showing  the  increase  of  operating  costs  and 
fares  due  to  the  war  were  jiarticularly  interesting  to  him,  be- 
cause he  had  read  a  paper  in  1915  before  the  Association  on 
the  (juestion  of  financial  problems  as  atiecting  tramways  in 
war  time.  In  it  he  had  mentioned  the  fact  that  in  order  to 
meet  the  extra  operating  co.sts  in  Birmingham  it  had  become 
necessary  to  increase  the  fares  in  the  city.  That  was  at  a 
time  when  expenses  liad  only  gone  up  by  10,  15  or  "20  per  cent., 
but  it  would  be  seen  that  to-day  the  costs  had  increased  by 
something  like  '200  jkt  cent,  all  over  the  country.  He  had 
said  that  fares  would  have  to  go  up  all  over  the  country,  and 
his  prophecy  had  come  fairly  true.  He  was  particularly  im- 
pressed with  the  author's  reference  to  motor-omnibus  com- 
petition with  tramways.  T^e  unfairness  of  .suggesting  that 
omnibuses  should  come  out  during  the  heavy  jieriods  of  the 
day  to  compete  with  tramways  spoke  for  itself. 

Mr.  .1.  B.  Hamii-ton,  C.B.B.  (general  manager,  Ix'ods).  said 
the  tone  of  Mr.  Baker's  paper  in  ]i)l5  was  that  plenty  of 
money  was  going  al)out,  and  the  tramway  people  in  Birming- 
ham ibought  they  li.id  better  have  .some  of  it.  This,  amongst 
other  things,  led  to  the  great  rise  in  the  cost  of  living,  .iiid 
ineiilentally,  very  largely  U>  a  great  deal  of  the  trouble  from 
wliich  they  were  sulfering  to-day.  Nobody  in  the  tramu;,  > 
industry  should  have  had  increased  costs  in  1915,  except  of  a 
trifling  character.  .\s  a  matter  of  fact,  in  most  well-managed 
town.s,  increased  fares  did  not  become  general  until  191S.  .\s 
to  the  proposal  to  deciinali.se  the  .shilling,  he  joined  with  Mr. 
Dalrymple  with  regard  to  wnding  the  niatt<^r  to  the  Executive 
Committee,  but  he  thought  that  if  they  were  going  to  take 
up  this  matter  they  ouylit  to  be  able  to  co-opt  some  .sjiecialist 
on  coinage,  such  as  ^Ir.  .Mlcfuk,  so  that  they  might  come  to 
some  definite  resolution  to  recommend  to  the  members  of  the 
AjBsociation.    The  single  coin  would  go  a  long  way  towards 


settling,  on  a  uniform  basis,  the  difficulties  portrayed  by  the 
author.  It  was  a  great  pity  .that  more  uniformity  had  not 
been  shown  amongst  municipal  authorities  throughout  the 
country  with  regard  to  the  alteration  of  fares. 
■1  Mr.  H.  Mozi.iA  (general  manager.  Burnley)  said  that  at 
Burnley  it  was  propo.sed  to  put  into  t)peration  a  minimum  fare 
of  IJd..  but  they  were  told  to  recoti.suU'r  the  question,  lliey 
accordingly  separated  the  half-mile  .•^ccfioiis  into  an  indepen- 
dent fare  list— the  jicniiy  fare  stage  only — keeping  it  entirely 
independent  from  the  ordinary  fare  list,  and  it  was  working 
exceedingly  well,  without  any  difficulty  to  the  conductors. 
That  might  help  towards  solving  the  problem  of  avoiding  the 
]  Jd.  minimum  fare. 

Mr.  J.  Bahnard  (general  manager,  Bolton)  said  that  in 
Bolton  they  had  retained  the  mile-and-a-half  for  a  penny,  and 
until  .^pril  of  this  year  they  had  never  had  occasion  to  altt;r 
that  fare,  and  then  they  had  only  raised  it  by  a  lialfjjenny 
per  stage.  Tlierefore,  they  had  a  minimum  fare  of  IJd.,  and 
he  was  plea.sed  to  say  that  his  Council  was  about  to  give  con- 
cessions back  to  the  travelling  public.  With  regard  to  coinage, 
it  was  obvious  that  if  they  had  had  a  coin  of  the  value  of 
IJd.  or  IJd.,  it  would  have  carried  them  over  thek  difficulties. 
As  one  of  the  Executive  Council,  he  \\ould  do  his  utmost  to 
further  the  introduction  of  some  difl'erent  coin,  because  he 
thought  it  was  the  only  salvation  for  the  tramways. 

Mr.  H.  .\llcoc'k,  at  the  invitation  of  the  conference,  brielly 
explained  his  proposition  with  regard  to  coinage.  In  doing  so. 
he  said  that  it  must  now  be  appreciat<'(l  that  the  growing 
poverty  of  the  tramway  pas.senger  would  mean  that  he  would 
have  no  alternative  but  to  W'alk.  On  the  other  side,  there 
nould  immediately  arise  a  demand  for  the  restoration  of  the 
jienny  fare,  and  so  far  as  could  be  judged,  the  linances  of  the 
various  undertakings  would  not  iiermit  of  a  return  to  tne 
IX!nny  fare,  because  of  the  perniaiiently  higher  co.st  of  labour, 
'ilierefore,  there  was  a  good  opportunity  f(jr  tramway  men  to 
advocate,  not  a  new  sysjtem  of  coinage,  but  simply  an  adjust- 
ment of  the  existing  coin  values  to  bring  them  more  into  har- 
mony with  present-day  requirements.  Previous  attempts  to 
decimalise  coinage  in  this  ccjuntry  had  failed  chieHy  becau.>^e 
they  had  lx»en  of  too  ambitious  a  character,  but  his  proposal 
was  simply  to  make  the  existing  jienny  coin  worth  more;  no 
other  coin  need  be  altered.  A  jicnny  would  simjily  be  worth  a 
tenth  of  a  shilling  instead  of  a  twelfth.  The  passenger  would 
consider  it  a  substantial  concession  to  have  the  |ienny  fare 
back,  and  the  manager  would  appreciate  that  every  penny  fare 
would  bring  in  '20  per  cent,  more  revenue. 
In  the  afternoon  the  di.scu.'^sion  was  resumed. 
Mr.  W.  Murray  (general  manager.  Walthamstow)  said  that 
were  they  to  increase  the  fares  further  they  would  not  only 
lo.se  more  passengers,  but  probably  lose  in  revenue  also.  The 
only  alternative  was  to  reduce  the  costs.  Much  could  be  done 
towards  increasing  efficiency  by  educat,i(m  of  the  men  and 
closer  supervision ;  then  increased  revenue  and  decreased  costs 
■would  naturally  follow.  With  regard  to  motormen.  it  wiiild 
mean  increased  effort  towards  ecoiiomy  in  energy  consumption 
and  increased  effort  to  avoid  accidents.  In  the  case  of  con- 
ductors, it  would  encourage  a  greater  desire  towards  the  efl'ec- 
tive  collection  of  fares,  and  more  courtesy  towards  the  travel- 
ling public.  If  tramways  were  gomg  to  continue  indefinitely 
making  an  annual  loss.  i)erhaps  a  growing  loss,  tramways  were 
doomed,  and  the  result  would  be  that  iiiany  men  would  find 
themselves  on  the  human  scrap-heap. 

Alderman  W.  Wai-kkr  (Sunderland)  also  urged  the  import- 
ance of  educating  the  tramway  .'^tail's.  It  ought  to  be  possible 
to  get  the  men  tf)gether  and  give  lectures  with  a  view  to  in- 
crea.sed  efficiency  in  the  handling  of  pas.sengers  and  cars,  lie 
al.so  urged  that  if  they  were  all  at  one  in  the  matter  of  the 
decimali.sation  of  the  shilling,  they  should  go  forward  with  a 
resolution.  They  must  not  sit  down,  or  they  would  go  bank- 
rupt; if  they  could  not  get  fares  hp  to  l.Jd..  they  must  put 
them  up  to  li. 

Aldorinan  W.  C.  Smi'iiKV  (York)  hoped  that  the  conference 
WDidd  not  go  forward  with  the  coinage  revision  proposal  with- 
out giving  it  due  consideration.  To  consider  that  it  was  pos- 
sible to  induce  the  powers  that  be  to  alter  the  currency  to 
accommodate  the  tramway  systems  of  the  country  appeared  to 
be  ridiculous. 

.Mr.  A.  T.  Eardi.f.y  (general  manager,  Stockport)  pointed  out 
that  in  the  Sheffield  case  tlu-  increase  of  (56  per  cent,  in  the 
fare  per  passenger  in  ]i)'21  as  compared  with  liXH  was  higher 
than  in  any  other  of  the  five  towns  mentioned,  and  the  in- 
crease of  '27'2  jier  cent,  in  the  revenue  jier  head  w^as  also  higher 
than  in  any  other  of  the  five  towns,  which  show<'d  that  an  in- 
crease of  fares  did  not  neces.sarily  result  in  a  decrease  in 
revenue. 

Mr.  A.  R.  FkarnLrv.  (general  manager,  Sheffield)  said  the 
jioint  was  that  the  fares  in  Sheffield  were  the  lowest  coins 
which  could  be  used— the  halfpenny  and  the  penny.  'I'he  dis- 
tances were  half  a  mile  for  a  half|X'iuiy  and  three  miles  for  a 
penny.  That  large  increase  in  fare  of  (i(i  per  cent,  was  not 
really  the  result  of  an  increase,  seeing  that  in  doubling  the 
halfix-riny  fare  the  distance  was  also  doubled.  He  would  not 
admit  thiit  tn.'v  employed  many  men  who  were  inefficient.  It 
was  up  to  the  men  td  give  every  possible  inducement  to  the 
public  to  use  the  tramways  to  the  same  extent  as  they  did 
liefore.  The  number  of  journeys  per  head  of  population, 
which  had  increased  by  1'22  per  cent,  since  1004,  was  only 
beaten  by  (Glasgow,  and  not  reached  by  any  other  undertaking 
in  England. 
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Mr,  11.  11.  Wil.KiNsoN  (Heiu'fiil  iiiiiuat^>r,  liraiUonl)  puiiitod 
nut  th;it'  the  iiicTuasa  in  journeys  ptsr  head  ol  pi);iulati()U  in 
iiraiMord,  namely,  9()  per  wnt.,  vvaii  the  liighcst  jncreatie  ol 
all  the  selected  towns,  with  the  exception  of  Sheffield.  He 
mentioned  that  because  he  had  adMniilnl  the  2d.  I'are  twelve 
montlis  ago,  and  it  had  been  a  hivaI  mjhi-.-s.  The  increase  in 
income  in  the  lirst  week  t'oUowiiiH  the  increase  was  32  per 
cent.,  and  the  average  for  the  twelve  months'  working  on 
(Jctober  1st  next  would  he  about  'io  per  cent,  gain  upon  the 
revenue  earned  at  the  time  the  IJd.  fare  was  taken  oft'.  That 
fact,  coupled  with  the  inerea.si^  in  the  number  oi'  journeys  per 
head,  proved  that  .so  far  as  Bradford  was  concerned  the  two- 
]ieiiM\'  fare  was  the  right  fare  to  adopt. 


Permanent  Way  (Public  Road)  Maintenance. 

By  W.  Gn.\Miii;i;L.Ai.N  ((leneral  Manager  of  Tramways,  Oldham). 
{Abstract.) 

The  subject  has  frequently  been  discus,sed  of  the' action  to 
be  taken  by  those  responsible  for  operating  tramway  under- 
takings in  order  to  obtain  a  measure  of  justice  in  respect  of 
the  unfair  hurden  placed  upon  thefn  by  the  Tramways  .\ct 
of  JS7(,t,  by  virtue  of  which  they  are  charged  with  the  re- 
siKinsil.ilil V  for  maintaining  a  large  ixirtiou  of  the  roadway 
■  in  wlurh  tlicir  tramways  are  laid,  and  of  which  they  are  only 

p:irti:ll    uscl.s. 

After  a  period  of  ■%  yeais,  the  question  of  road  construction 
and  maintenance  has  arrested  the  attention  of  Parliament. 
The  subject  is,  without  doubt,  one  of  first  imiiortanee.  iUe 
evidence  of  it  is  found  in  the  fact  that  Icuisliiimn  has  been 
enacted  to  deal  with  the  new  methods  nt  tiMn>ii(ii  I. 

Tramway  authorities  were  in  high  hopes  tli:it  the  unequal 
financial  burden  they  had  been  called  upon  to  carry  would 
be  corrected,  but  it  would  appear  that  the  Governrnent  depart- 
nient  concerned  has  not  been  actuated  by  any  lofty  sense  of 
justice  in  dealing  with  the  subject,,  but  was  content  to  operate 
in  the  field  of  legishition  for  the  most  insistent  and  clamant — 
the  usual  plan. 

If  tramway  authorities  do  not  bes'tir  themselves  and  become 
so  importunate  that  they  cannot  be  dLiiicil.  they  will  make 
no  progress  with  an  admittedly  just  claim.  The  chief  object 
in  jiresenting  this  paper  is  tt)  obtain  the  feeling  of  tramway 
:iuth(jrities,  and,  if  possible,  to  secure  concerted  elfort  in 
putting  forward  our  claim  for  redress. 

]n  1870  the  House  of  Ccanmons  first  gave  permission  to 
tramway  authtaities  to  use  puLilic  roads,  and  enacted  that  they 
should  maintain  that  portion  of  the  road  which  they  used. 
At  that  time  epcin  vehicle  on  the  road  was  horse  driven,  and 
they  were  necessarily  of  light  construction.  The  tramway 
track  'Was,  in  fact,  materially  worn  by  hoi'ses  used  for  tram- 
way purposes.  No  form  of  road  transport  has  experienced 
such  a  radical  changeius.,tramway:S,..and  it  is, certain  that  Par- 
liament did  not  then  for.see  the  use  of  mechanically-propelled 
vehicles,  with  the  result  that  the  itteilfions  of  ParUament  are 
not  being  carried  out  to-day.  ... 

llie  conditions  of  the  187(1  Act  have  been  imposed  by  every 
[irivate  Act  since  that  date  right  up  to  the  numerous  Acts  of 
List  year,  but  it  is  not  pretended  that  these  conditions  are 
any  longer  founded  upon  any  sort  of  principle. 

The  recent  court  of  incjuiiy  concerning  the  dispute  in  the 
tramway  industi-y  pointed  out  the  iccoinniendation  contained 
in  the  report  of  the  Select  C'onnnittcc  of  the  House  of  Com- 
mons on  Transport,  datfd  July  2oth,  1919  t  — 

"  Your  committee  further  consider  that  it  is  essentia!  that 
there  should  be  equal  financial  treatment  of  all  siu'face  means 
of  loconiiition  which  exist  by  an  appeal  to  passenger  traffic. 
They  regard  the  rating  of  the  tramways,  and  their  contribu- 
tion towards  the  maintenance  of  the  surface  of  the  roads,  as 
compared  with  the  innnunitv  of  omnibuses  from  both  ttiese 
charges,  as  indefensible,  and  there  are,  in  their  opinion,  no 
counterbalancing  considerations  of  suijieieut  magnitude  to 
induce  them  to  modify  this  view.  At  the  same  time,  they 
do  not  propound  any  specific  means  of  dealing  with  this 
problem,  wliich  would  be  one  of  the  duties  entrusted  to  the 
suggested  traffic  authoilty  for  recommendation  to  Parliament." 

The  court  of  inquiry  added  :  "  No  doubt  the  Minist^'r  of 
Transport  has  considered  the  subject  of  providing  .some  con- 
tribution towards  the  additional  cost  of  road  maintenance 
(Muscil  by  heavy  vehicular  traffic,  which  may  pass  through 
districts  that  derive  no  advantjige  from  it.  causing  damage 
to  the  tramway  track,  'he  full  cost  of  which  is  at  present  borne 
by  the  tramway  undertaking." 

Sir  Eric  (leddes,  speaking  on  tlu'  Roads  Dill  in  the  House 
of  ('onnnons  in  Hecember  last,  did  not  attempt  to  oppose  the 
claim  of  tramway  authorities  on  principle,     lie  .said  :  — 

"  It  is  the  statutory  obligation  of  the  tramway  companies 
to  maintiiin  the  roads.  If  it  is  a  wrong  one.  let'  them  come 
to  the  House.  I  have  a  great  deal  of  sympathy  for  the  ti-ani- 
ways.  There  may  lie  a  case  at  a  lator  date  for  revising  the 
Tramway  Statutes,  but  this  is  not  a  Bill  for  revising  tlu' 
statutory  charges  inyiosed  on  the  tramways  and  other  under- 
takings such  as  ga.s,  electricity,  and  water  undertakings." 

It  is  \yell  known  that  when  roads  are  (lixtiiihnl  by  any 
undertaking,  they  are  under  a  statutory  oldigation  to  r(>iii.stat<' 
the  road,  but  tlu^re  can  be  no  analogy  between  this  obligation 
and  the  one  impo.sed  on  tramway  authorities  whereby  they 
are  called  upon  to  mai)itaiH  the  road.  Our  claim  is  that  new 
conditions  demand  new  treatment. 


A  recent  traffic  census  taken  in  an  industrial  town  bhowed 
that  over  a  jieriod  of  seven  days  tlje  amount  of  trallic  carried, 
over  the  tramway  system  was  as  follows:  — 

Tramcars,  y,.503;  other  vehicles,  41,303;  percentage  of  traiu- 
cars  to  other  vehicles,  24  i)er  cent. 

Municipalities,  particularly  those  which  operate  tramways 
on  nuiin  mter-town  roads,  are  placed  in  a  very  serious  position. 
Where  the  roadway  has  not  been  constructed  on  modern  lines 
the  bulk  t)f  the  traffic  is  carried  on  that  [wrtion  of  the  roadway 
maintained  by  the  tramway  authority.  It  is  also  frequently 
found  that  the  concrete  foundation  is  cracked  or  otherwise 
defective,  and  to  meet  the  needs  wliich  spring  from  the  intro- 
duction of  heavier  roati  transport  a  thicker  concrete  foundation 
has  to  be  substituted. 

Defects  in  the  roadway,  largely  caused  by  heavy  traffic  other 
than  tramcars,  have  now  to  be  made  good  by  tramway  autho- 
rities, and  the  repaired  roadways  are  used  in  common  by 
all  road  users. 

The  principle  for  which  w-e  contend  is  recognised  in  the 
Finance  Act.  1920,  which  imposes  a  graded  system  of  excise 
upon  all  mechanically  driven  road  vehicles  by  way  ot  an 
attempt  to  assess  the  burden  in  accordance  with  the  measure 
of  the  user  of  the  road;  that  is  all  the  tramway  authorities 
ask  for. 

In  the  Lancashire  and  Cheshire  area  the  amount  paid  in 
local  rates  by  the  tramway  authorities  in  192(.)-21  was  ^200,235. 

In  addition  to  this  expeuditure,  the  amount  incurred  by  the 
tramway  authorities  in  this  area  during  the  Siime  jieriod  on 
ix-rmanent-way  maintenance  was  £38(1,(184,  to  which  mu.st  be 
added  the  sum  of  ±'627,0.51  on  permanent-way  reconstruction, 
making  a  total  expenditure  for  one  year  on  permanent-way 
works  of  £1,097,13-5.  In  the  borough  I  represent  the  amount 
paid  in  local  rates  for  the  year  1920-21  was  i.'tj,381 ;  of  this 
sum  £.5,3(13  was  in  resjiect  of  permanent-way.  The  percentiige 
of  ijermanent-way  costs  to  traffic  revenue  was  24  per  cent. 

Although  we  are  the  minor  users  of  the  roads,  as  every 
traffic  census  shows,  we  are  the  major  contributors  to  their 
cost. 

Would  the  withdrawal  of  the  tramways  cause  any  less  wear 
and  tear  to  the  road?  On  the  contrary,  it  is  certain  that  a 
very  large  additional  cost  would  have  to  be  borne  by  the 
Roads  f\md. 

It  has  been  argued  that  tramways  do  not  contribute  to  the 
Roads  Fund  by  means  of  taxation.  Tlie  cost  of  an  excise 
licence  for  a  tramcar  is  15s.  If  it  were  thought  desirable  that 
ti'amways  should  contribute  to  the  Roads  Fund  in  addition  to 
being  rated  on  account  of  their  tramways,  I  thmk  there 
would  be  little  objection  if  an  equitable  graded  system  was 
adopted. 

The  equities  of  the  case,  and  the  conditions  governing  the 
rating  and  taxing  of  other  forms  of  mechanically-proiiellexl 
vehicles,  whether  for  passengers  6r  merchandise,  demand  a 
coiisiderable  transference  of  the  burden  of  road  maintenance. 

Some  ask  :  "  To  whom  would  the  burden  lie  transferred? 
Would  it  be  to  another  dep^i'tment  of  the  same  authority?  " 
The  answer  to  this  question  is  twofold.  First,  tramways  are 
a  commercial  enterprise.  Tliey  .should,  therefore,  depend  upon 
their  own  earning  power,  and  should  not  be  rcquire<b  to  carry 
a  burden  directly  imposed  by  other  road  users,  in  some  in- 
stances by  their  own  comjietitors.  Secondly,  road  maintenanco 
— at  any  rate,  of  first-class  and  other  graded  roads — is  no  longer 
borne  by  local  taxation,  and  therefore  it  is  not  a  case  of 
ivansterence  from  one  pocket  to  the  other.  It  is  now  in 
part  spread  over  the  actual  users  of  the  road  through  the 
medium  of  excise  licences,  and  these  licences  should  be  ex- 
tended to  embrace  all  users  of  the  roads. 


Annual  Report. 

The  annual  report  of  the  Executive  Council  shows  that  the 
total  membership  numbers  91  local  authorities,  9.5  general 
managers,  and  20  a.s.sociate  members.  The  total  number  of 
local  antluaities  owning  and  working   tramways  is  1(12, 

The  outstaiuling  feature  of  the  year  was  the  establi.shmenlj 
of  a  Court  of  Inquiry  into  the  condition  of  the  industry,  by 
the  Ministry  of  I;abour,  under  the  Indu.s-trial  Courts  .\ct.  1919, 
.\n  exhaustive  investigation  made  during  (.Ictober  and  Novem- 
ber, 1920,  by  the  (_!eneral  Secretary  and  Mr.  Clilf  (the  last- 
named  representing  the  Employes'  Trade  Unions),  info  the 
financial  position  of  numicipal  tramway  inulertokings  dis- 
clo.sed  all  alsirmiiig  adver.se  condition  of  alTairs.  which  was 
unri'lieved  by  any  tendency  towards  improvement.  In  their 
report  it  was  shown  that  the  all-in  operating  costs  dm-ing 
September  and  October.  1920.  exceeded  the  traffic  revenue 
by  over  15  [hh-  cent,  of  the  aggregate  earnings.  It  W'as 
under  such  financial  conditions  that  an  application  was  mado 
on  October  15th,  1920.  f(U-  a  further  inerea.se  of  wages  of 
twelve  shillings  per  week.  The  National  Council  found  itself 
quite  unable  to  accede  to  it.  and  the  Court  of  Inquiry  arose 
out  of  the  iHij)((.s.<c  thus  created. 

The  total  amount  of  war  bonuses  gi-anted  to  tramway  em- 
ployes has  been  as  follows:  (a)  A'2  per  week  upon  pre-war 
wages,  and  (b)  a  maximum  of  3s.  per  week  upon  basic  rates. 

The  first  riMluction  of  war  bonuses  by  three  shillings  jvr 
week  under  the  scheme  adopted  hv  the  National  Council  on 
.Tune  iOth,  1921.  took  effect  at  the  beginning  of  August.  1921. 

.•Vftention  is  directed  to  the  fact  that  in  most  cases  the 
published  balance  sheets  of  municipal  tramway  authorities  do 
not  make   any   provision   for  renewals  not  actually   effected 
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before  arriving  at  the  l>;ilance,  cither  deficit  or  surplus.     Only 
five  undertakings  suicoeded  in  earning  sufficient  revenue  to 
enable  them  to  ujake  provision  for  the  renewal  of  the  penna- 
naut  way  at  the  rate  wliich  is  generally  recognised  as  being 
now  neces.s;iry.  viz.,  "JUi.  per  car  mile. 
The  aggregate  result  is  stated  as  follows  :  — 
Amount  required  for  renewals  at  "ijd. 
per  car  mile  on  the  approximate  car 

milage  run.   viz  :— 244,(XK),()00       ...  f2,.541,(;i;f') 

i.  .M  : 
Aggregate  amount  of  surplu.ses,  with- 
out any  provision  for  renewals      ...     i£l,029,7fl6 
Deiliirf  :  Aggregate  amount  of  deficits  ...     844, Og^ 

Net  aggregate  surpluses     18.5,114 

Net  aggregate  deficits  for  the  year  ...  .£-2,3.5(i..5.)'2 

During  the  pas.sing  of  the  Roads  Act.  li)20,  through  Parlia- 
ment, strenuous  efforts  were  made  to  secure  to  tramwuy 
authorities  some  share  of  the  proceeds  of  the  excise  duty  iiii- 
po.sed  by  the  Finance  .Act.  Jil'iO.  upon  mechanically  propelled 
road  vehicles.  The  proposals  ina<le  on  behalf  of  the  .\s.sociation 
were  opposed  by  the  Minister  of  Transport  and  defeated. 
During  the  holding  of  the  recent  Court  of  Inquiry,  strong 
emphasis  was  laid  upon  this  aspect  of  tramway  finance,  and 
the  Court  directed  attention  to  it  in  the  report. 

Notwithstanding  the  cardinal  change  in  the  conditions  of 
road  user  by  tramways  and  otiier  forms  of  road  transport  that 
has  taken  place  since  liorse"trai'tion  days,  the  Minister  of 
Tran.sport  .seems  to  be  of  opinion  that  the  original  obligation 
placed  upon  tramway  authorities  for  road  maintenance  .should 
remain   unchanged. 

The  ."^s-sociation  informed  the  Minister  of  Transport  that 
it  dissented  from  the  proposed  requirement  that  in  the  ca.se 
of  new  cars  designed  for  exit  or  entrance  at  the  leading  end 
on  the  near  side,  the  steps  used  for  the  piirjio.se  must  he  of 
folding  type,  but  the  Minister  would  not  give  way.  It  was 
agreed  that  a  pull  of  .50  lb.  .should  be  the  minimum  necessary 
to  lift  a  lifeguard  tray  off  the  ground. 

M  .July  13th,  19'21,  3:-)  municipal  applications  for  orders  to 
increase  statutory  fares  under  the  Act  of  1020  had  been 
granted,  and  eight  refustvl. 

The  Board  of  Inland  Hevenue  has  agreed  to  continue  for 
five  years  the  present  scale  of  annual  allowances  of  20  pel- 
cent,  on  the  written-down  value  of  motor  'luises  in  respect 
of  depreciation  due  to  wear  and  tear. 

Sub-committees  are  considering  the  types  of  trolley  col- 
lector gear  in  use.  the  relative  merits  of  British  and  foreign 
rails,  the  standardisation  of  gear  cases,  and  the  division  (jf 
'luties  of  electricians,  wiremen,  Ac.,  and  the  British  Engineer 
ing  Standards  .Association  is  to  hold  a  conference  on  the  .staml- 
(irdisation  of  ball  and  roller  bearings. 

The  receipts  for  1020-21  amounted  to  £.5..S21,  and  the  expendi- 
ture to  i;5,093.  The  cost  of  prepnring  and  submitting  the  l-usc 
for  the  A.ssociation  to  the  Court  of  Inquiry  was  £lfilG,  which 
was  met  by  a  special  levy. 

An  .apiiendix  gives  the  final  report  of  the  Rail  Corrugation 
Committee,  which  indicates  that  after  five  years'  ob.servation 
of  the  effect  of  running  of  traiucars  on  all  the  rails  undir 
observation,  the  summary  of  conclusions  given  in  the  report 
of  the  committee  of  October  12tli.  1914.  is  generally  confirmed. 
It  is  held  "  that  corrugation  of  steel  rails  is  inseparable  from 
the  action  of  the  heavily  loaded  wheels  rolling  along  the 
Rurf.ace  of  the  tread  of  rails,  and  that  this  rolling  originates 
the  corrugation  by  giving  rise  to  superficial  stresses  in  the 
material  of  the  mil  tread  which  are  in  excess  of  the  elastic 
limit  and  of  the  toughness  of  that  material." 

.Another  appendix  shows  that  the  sums  contributed  to  the 
relief  of  rates  in  the  current  finanrial  year  amounted  to 
.■t'43.9l").  while  the  sums  charged  iiiion  the  rates  ainoiintcr!  to 
£■•51(1,301.  making  a  net  <harge  of  i'172.Hi;. 


Annual  Dinner. 

Tlie  annual  dinner  of  the  Association  was  held  at  the  Grand 
Hotel,  Manchester,  on  Thursday  evening.  September  29th, 
the  I'resident,  Mr.   Ilolford,   in   the  chair. 

'Hie  loyal  toiists  having  been  duly  honoured,  Coun.  .1. 
Tnip.soN  (Mayor  of  Portsmouth)  propiwed  "■  The  Ministry  of 
Transport."  In  doing  so  he  assured  them  that  the  feeling 
towards  the  tramway  inclustry  ui  the  .Ministry  was  all  that 
could  be  desired,  and  the  Association  could  only  hope  that 
that  feeling  would  be  reciprocated  by  th<:  Ministry.  There 
was  never  a  time  when  it  was  more  imperative  that  these 
feelings  should  exist  than  to-day. 

Mr.  Arthi;k  Neai.,  M.P.  (Parliamentary  Secretary  to  the 
Ministry),  responding,  emphasised  the  supreme  importance  of 
transport.  We  in  this  country,  he  said,  must  realise  that 
the  cheap  and  elTicient  transport  of  goods  and  people  was 
absolutely  e.s.sential  to  the  restoration  of  the  pro.sperity  of  the 
country.  Dealing  with  the  work  of  Sir  Eric  Geddes  during 
his  terra  of  office  as  Minister  of  Transport,  he  said  that  the 
Railways  Act  was  intended  to  be  one  of  those  great  permanent 
measures  which  would  make  commerce  easy  and  smooth  the 
pathway  of  the  trader.  D.aling  with  unemployment,  he  said 
that  it  must  not  be  forgotten  that  in  this  country  there  had 
been  given  to  local  bodies  an  increasing  number  of  powers  of 


local  self-government,  and  the  national  problem,  though  it 
were  national,  had  to  be  solved  very  largely  along  the  lines 
of  local  self-government.  Both  the  national  Government  and 
local  governments  wanted  to  catch  the  same  tish,  i.e.,  those 
who  had  money.  Therefore,  when  local  governing  bodies  went 
to  the  central  Government  for  grants  they  really  had  to  go 
to  the  same  public.  A  deputation  from  the  Municipal  Tram- 
ways .Association  and  the  Tramways  and  Light  Railways  Asso- 
ciation had  asked  the  Minister  of  'IVansport  to  take  over  the 
duty  of  fixing  their  charges  for  them.  As  everyone  knew,  a 
special  Act  was  passed,  and  the  Minister  had  been  discharging 
those  duties.  He  was  in  a  position  to  say  that  the  Government 
was  prepared  in  the  next  session  of  Parliament  to  promote 
legislation  to  carry  on  for  another  twelve  months  at  least 
the  method  of  fixing  charges  which  was  at  present  in  opera- 
tion, and  which  would  see  the  industry  through,  he  beUeved, 
until  February,  1921.  That  would  enable  municipalities  and 
other  transport  people  to  avoid  the  necessity  of  spending  their 
iiioiiev.  time,  and  energy  in  the- promotion  of  private  Bills. 

Aid.  W.  C.  Penton  (Sheffield)  proposed  "  The  Salford  Cor- 
poration Tramways  Committee  and  the  Manchester  City  IVam- 
ways  Committee."  and  thanked  both  bodies,  on  behalf  of  the 
Association,  for  the  hospitality  they  had  extended  to  the  mem- 
bers of  the  .Association. 

.Aid.  B.\nRt!Tr,  .J. P.  (chairman  of  the  Salford  Corporation 
Tramways  Committee)  and  Aid.  .1.  Bowes,  J. P.  (chairman  of 
the  Manchester  City  Ti'amways  Committee),  responded.  The 
latter  gave  some  figures  concerning  the  Manchester  Tramways, 
on  which  the  Corporation  had  spent  i'2,500,00t) ;  it  was  the 
third  large.st  system  in  the  kingclini.  The  revenue  from  the 
triniiways  la.st  year  was  i;i..S(lvi.2y(>,  but  the  ex[W'nses  were 
also  very  great.  In  1914  the  salaries  paid  to  the  em- 
ployes amounted  to  £371,192,  but  this  year  they  were  paying 
i£i, 142,064,  which  was  an  increase  of  208  per  cent,  on  the 
1914  figure.  Expenditure  on  material  had  also  increased  by 
357  iKM-  cent,  at  the  present  time,  compared  with  1914. 

The  toast  of  "  Our  Visitors  "  was  proposed  by  Mr.  D.  D. 
Irving.  M.P.  (vice-chairman,  Burnley),  and  responded  to  by 
Mr.  G.  H.  KonEUTS,  M.P.  (late  Ministier  of  Labour  and  Food 
Controller).  The  latter  expressed  appreciation  of  Mr.  Neal's 
courage  in  advising  the  members  of  the  Association  not  to 
expect  too  much  from  the  Government.  At  the  same  time, 
there  were  aspects  of  the  tramway  question  which  rightly 
demanded  the  consideration  of  the  central  Government. 

Finally,  a  hearty  vote  of  thanks  was  accorded  the  retiring 
jiresident  for  his  .services. 


ELECTRICAL     NOTES     FROM     INDIA. 

(I'UOM    oni    UOMIIAV    CdHURSI'ONLlENT.) 

YoiR  correspondent  has  only  recently  arrived  in  India  .'rom 
the  wilds  of  Biitish  East  Africa  (now  Kenya  Colony)  after 
some  few  years'  wandering  off  the  beaten  track,  where  elec- 
trical undertakings  of  any  sort  are  few  and  far  hetween;  and 
it  is  a  pleasing  exijerience  to  return  tti  civilisation  once  again, 
anil  to  lind  oiiesell  m  a  busy  town,  where  tramcars  (not  sCvjU 
lor  live  years)  pursue  their  way  merrily  along  crowded  streets; 
and  matters  electrical   meet  one  on   every  corner. 

it  requires  but  a  brief  sojourn  in  India  to  imbue  one  with 
a  spirit  ot  pure  optimism  regarding  the  possibilities  of  elec- 
trical development  in  thi.<;  country  in  the  future.  Industrially, 
the  prosperity  and  greatness  of  any  country  depemls  primarily 
upon  an  aluindant  supply  of  cheap  motive  power.  India  is 
neb  indeed  in  raw  materials,  but  this  fact  alone  would  not 
make  for  industrial  progress  or  .supremacy.  If  there  were  to 
be  a  deliciency  in  cheap  motive  power  supply,  India's  future 
would  be  coniiiiiially  handicapped;  and  in  these  days  of  dear 
coal  and  dear  oil.  India  may  be  considered  fortunate  in  being 
wonderfully  endowed  with  a  vein  of  wealth  in  the  power 
ne(;essary  to  .satisfy  the  needs  of  the  coumiuuity.  From  all 
appearances,  India  will  not  lack  such  a  supply,  for  on  all  sides 
one  is  met  with  activities  towards  the  development  of  her 
wonderriilly  <'conomic  sources  of  power  in  watersheds  of  her 
mountain  ranges. 

The  bri<'f  outline  following  is  c'onccrneil  with  schemes  on 
the  Bombay  side,  the  moving  spirit  in  which  .sc^hemes  is 
Sir  Dorabji  Tata,  the  bead  of  the  great  Indian  industrial 
house  of  Tata.  Ilis  activities  are  perhaps  too  well  known 
to  need  any  eulogy,  more  esjiecially  in  the  direction  of  en- 
gineering development  in  general,  and  hydro-electric  schemes 
in   particular. 

The  Tata  Hydro-electric  Power  Supply  Co.,  Ltd..  is  now- 
supplying  a  large  number  of  cotton  mills  in  Bombay,  through 
Messrs.  Tata  Sons.  Ltd.,  who  are  developing  the  schemes 
under  review.  Tlieir  power  station  at  Kbopoli,  about  43 
miles  from  Bombay,  has  a  capacity  of  ■50,(KI0  e.h.p.,  which 
can  be  delivered  to  Bombay  for  ;i,()IIO  hours  each  year,  but, 
says  hidmir'ud  India  (from  which  excellently  compiled  pub- 
lication tlies*'  figures  are  excerpted),  tlfi-  outstanding  fact  of 
interest  at  the  moment  is  the  huge  additional  power  which 
will  soon  he  available  for  the  inaugurating  of  large  new  in- 
du.stries.  and  the  electrical  operation  of  the  suburban  railways 
required   to  .serve  them. 

Eventually  some  five  power  stations  w  ill  be  built  to  develop 
water  power  in  the  Western  Ghats,   the  projected  Ambaoli 
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power  station  being  131  njilea  from  Bombay,  and  that  at 
Kumbharli,  150  miles  from  Bombay ;  but  it  is  anticipated  that 
the  bulk  of  the  energy  from  this  scheme  will  be  consumed  by 
industries  as  near  as  practicable  to  these  power  stations. 
The  Andhra  Valley  Power  Co.  is  building  a  station  at  Bhiopuri. 
of  6.5.(X)0  o.h.p.  capacity,  and  the  Tata  Power  Co.  a  station  of 
IdO.OUO  e.h.p.  at  Bhira;  and  the  above,  together  with  the 
station  in  operation  at  Khopoli  wOl  render  available  some 
yio.UOO  e.h.p.    for   delivery   to  consumers. 

Bombay  is  notoriously  short  of  domestic  water,  the  existing 
supply  ot  which  is  estimated  at  38  million  gallons  per  day. 
The  municipality  has  under  consideration  works  to  increase 
tliis  iit  an  early  date  to  95  million  gallons. 

The  following  table  gives  the  supplies  of  fresh  water  which 
will  become  aviiilal)lu  from  the  tail  races  of  these  Western 
Ghat  power  atations  :  — 


Fresh  water 

Power  for 

supply  available 

Power  House. 

Consumers 

Distance  to 

from  tail  raees, 

e.h.p. 

Bombay. 

per  day. 

1,  Bliiopuri 

05,000 

52 

120,000,000  gal. 

'2.  Khopoli 

50,000 

43 

100,000,000  gal. 

3.  Bhna 

.      150,000 

77 

3UO,0(JO,000  gal. 

4.  Ambaoli 

400,(X)0 

131 

70*J,000,0U0  gal. 

5.  Khumbarli 

.      250,000 

1.50 

450,000,000  gal. 

Station  (2)  in  operation. 

Stations  (i)  and 

(3)  under  construction. 

Stations   (4)  and 

(5)  projected 

Bombay  is  one  of  the  largest  ports  and  cotton  centres  of 
the  world,  and  it  will  therefore  be  seen  that  a  supply  of 
nearly  a  million  h.p.  will  eventually  be  available  at  a  cost 
{so  says  liiduntrial  India)  never  exceeding  0.75d.  per  unit; 
and  abundant  fresh  water  supplies  can  be  tapped. 

I'he  static  head  of  water  on  any  of  the  turbines  will  never 
be  below  1,700  ft. ;  and  it  is  presumed  that  arrangements  will 
be  made  to  operate  the  various  stations  in  parallel  sUould 
occasion  arise. 

Any  preliminary  description  of  these  projects  is  necessarily 
sketchy  and  incomplete,  but  the  bare  outline  given  will  serve 
to  draw  renewed  attention  to  undertakings,  which,  in  size, 
at  any  rate,  w  ill  compare  lavourably  with  the  Niagara  busmess. 

Brief  reference  may  be  made  to  some  of  the  chief  industries 
which  await  the  supply  of  abundant  cheap  motive  power.  The 
mineral  bauxite  may  prove  an  asset  of  great  value  to  India, 
inasmuch  as  the  deposits  of  laterite  in  the  Peninsula  and  in 
Burma  have  been  proved  to  contain  large  quantities  of  alu- 
mina ;  and  these  deposits  are,  it  is  believed,  as  in  the  case 
of  certain  "  high-level  "  laterite  deposits,  in  all  essential 
lespects  identical  w'ith  the  substance  known  as  bauxite,  the 
chief  uses  of  which  are  (1)  as  a  raw  material  in  the  produc- 
tion of  metallic  aluminium.  (2)  in  the  manufacture  of  alumi- 
nium salts,  (3)  in  the  manufacture  of  bauxite  bricks  for 
lurnace  linings,  (4)  in  the  inanufactMrc  nf  aluiiduiu.  akixitc, 
&c.,  for  use  as  an  abrasive. 

A  still  more  modern  industry  is  the  lixaliun  of  atinosplieric 
nitrogen  lor  the  manufacture  of  various  products,  particularly 
in  agriculture,  and  in  the  manufacture  of  explo.sives;  and. 
generally,  electricity  will  be  adopted  here  in  the  iron  and 
steel  industry,  both  for  smelting  steel,  and  in  the  reduction 
of  iron  ore;  its  u.se  is  also  extending  to  non-ferrous  metals 
and  for  the  manufacture  of  chemicals. 

So  much  for  the  schoines  taken  in  liand  by  the  great  Pnrsee 
hiiu.'^c  of  Tata.  The  shareholders  and  the  directons  appear  to 
be  conimon  to  all  the  companies  concerned. 

The  Boiubav  Electi'ic  Supply  &  Tramways  Co..  Ltd.,  are  at 
present  taking  ab(.ut  3.0110  k\V  from  the  Tata  tfydro-electric 
Supply  Co.,  Ltd.,  to  assist  over  the  ix'ak  loa<l  in  the  evenings. 

The  British  manufactui'ers  are  fairly  well  represented  in 
India,  such  large  firms  as  the  Metropolitan-Vickers  Co..  the 
B.T.H.  Co..  and  the  C.E.C.  having  branch  ofBces  in  the 
chief  towns. 

ELECT1UWC.\T10N    Ol'  TUli  G.I. P.   It.MLWAY. 

It  is  proposed  to  electrify  the  suburban  lines  of  the  Great 
Indian  Peninsula  Railway,  and  the  .\ndhra  Valley  Power  Co. 
(referred  to  above)  will  be  asked  to  meet  the  demands  for 
power  required. 

On  first  opening  from  the  Victoria  terminus  in  Bombay  to 
Kurla  it  is  anticipated  that  the  hourly  maximum  demand 
will  be  6,650  kW,  which  will  be  furni.shed  from  two  sub- 
stations, and  the  enerry  consumption  for  this  section  will 
reach  about  17,000,0tX)  units  jxr  annum. 

On  opening  from  Victoria,  terminus  toThana,  the  anticipated 
demand  is  9,000  kW,  with  an  additional  sub-station  of  3.500 
k\V  capacity ;  annual  consumption  29,000.(.K10  units. 

On  the  final  oiiening  to  Kalyau  the  total  hourly  demand 
will  be  11,600  k\V. 

.According  to  the  preliminary  figures  of  the  recent  census, 
the  population  of  the  suburbs  of  Bombay  has  increa.sed  50  per 
cent,  in  the  last  ten  years;  and  it  is  estimated  that  an  ap- 
proximate train  mileage  of  2,(K)0,(H)0  will  hav<-  to  be  worked 
on  the  first  opening.  This  figure  will  rapidly  increase  as  the 
development  schemes  of  the  Bombay  Government  come  into 
being. 

The  Bombay-Kalyan  section  will  thus  operate  a  service 
equal  in  intensity  to  that  of  any  electrified  Una  in  the  world. 
Within  ten  years  of  the  opening  the  hourly  maximum  demand 


will   reach  25,000  kW,    with   a  total  annual   consumption   of 
S7,000,0<J(J  units. 

The  .Andliia  Valley  scheme  will  embrace  transuiihsiou  from 
tbo  Bhiopuri  station  at  100,000  volts,  and  distribution  in 
Bombay  at  22,000. 

HiDKO-ELECTIUC  UXDBKTAKINGS  IN  CEYLON. 

The  Director  of  Public  Works  in  Ceylon  (Mr.  T.  H.  Chap- 
man), in  his  annual  report  for  1920,  says  that  the  surveys 
and  plan-Work  in  connecticjn  with  the  Aberdom-Laxapana 
hydro-electric  scheme  have  been  continued  under  the  super- 
vision of  Mr.  D.  .1.  Wimalasurenda,  district  engineer,  and  liave 
been  sufficiently  far  advanced  to  enable  a  fairly  accurate 
estimate  to  be  made  of  the  cost  of  the  work  up  to  and  including 
the  generating  station. 

The  survey  and  location  of  the  transmission  lines  has  begun. 
Mr.  J.  W.  Meares,  M.I.C.E.,  M.I.E.E.,  of  the  Hydro-electric 
Survey  in  India,  and  the  electrical  adviser  to  the  Indian 
Government,  visited  Ceylon  in  1920,  at  the  request  of  the 
Government,  to  advise  on  the  scheme,  and  his  report  appears 
to  have  been  entirely  favourable. 

The  estimated  cost  of  the  Aberdeen-Laxapana  .scheme,  and 
the  cost  (jf  energy  in  the  various  stages  proposed  for  its 
develojiment  are  given  in  the  report.  The  total  capital  cost. 
excluding  transniissicin  lines,  is  Rs.  .S,435,0(XJ  in  the  first 
btage,  Rs.  15.120,(KXI  in  the  second,  and  Rs.  30,925,0<X)  in  the 
tliird  stage. 

Mr.  F.  Bolton,  M.I.C.E.,  M.I.E.E.,  visited  Ceylon  in  Novem- 
ber. 192(»,  and  furnished  a  report  dealing  mainly  witli  the  elec- 
trical pruihktion  of  I'yananiide  and  nitrogenous  manures.  His 
figuiis  iniliiate  that  cyanamide  could  be  produced  in  Ceylon 
at  about  Rs.  (id  i>er  ton  less  than  it  can  be  obtained  for  now. 
and  that.  20.(KK)  t<ins  are  now  consumed  aiHiually,  and  con- 
sumptiun  is  likel.\  to  increa.se  materially  in  the  near  future. 


CIRCUIT    BREAKERS    OF    LARGE    CAPACITY. 


A  I'ArKii  on  "  Modern  Switching  Eciuipment."  by  1,.  B.  Chub- 
bock,  engineer  to  the  Canadian  Westinghou.'^e  Co.,  was  repro- 
duced in  a  recent  issue  of  the  h^lectriccd  Ncii-s.  This  paper 
describes,  with  illustrations,  some  recent  developments  in  large 
capacity  circuit  breakers,  and  is  a  striking  record  of  the  pro- 
gre.ss  made  in  this  directi(;n. 

.Among  the  gear  treated  upon  is  the  3.0.l0-.\.  15,0()0-V  circuit 
breaker  shown  in  fig.  1.  This  is  stated  to  be  the  heaviest 
medium-voltage  circuit    breaker   so    far   manuCactureil    ('.'    by 


Pig.   i._,^,o<X)-A,  15,000-V  Cihccit  BEtEAKKu. 

the  Canadian  Westinghou.-c  Co.).  llie  three  poles  together 
with  all  Micchanisni.  arc  mounted  as  a  rigid  unit  on  two  hori- 
zontal l(i-in.  channels.  Tanks  and  covers  are  designed  to 
withstand  internal  gas  pressures  of  over  I.IHKI  lb.  |x»r  si|.  in.; 
.•^O.tKKI-N'  t<'st  condenser  bushings  are  u.s(»d.  Thes<-  being  short, 
and  of  lar;^e  diameter  (6  in.),  have  high  cantilever  strength  to 
withstand  electromechanical  forces.  No  porcelain  or  other  brittle 
insulation  is  used.  The  main  contacts  aiv  of  the  "  reverse  " 
brush  t>pe:  both  the.^^e  and  auxiliary  contacts  are  designed 
to  maintain  contact  under  lieavy  short-circuit  currents.  The 
auxiliary  contacts  are  necessarily  larcfe  to  suecessfully  shunt 
the  large  rated  current  (60.000  A]  from  the  main  contacts 
on  opening.  High  speed  solenoid  operation  is  used,  though 
a  removable  worm  gear  device  is  furni.shed  for  hand  operation 
when  desired.    A  worm  gear  device  is  also  used  for  lifting 
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or  dropping  the  tanks.    This  device  can  also  be  used  for  re- 
placing a  complete  tank  unit,  if  necessary. 

In  contjast  to  the  above  medium  voltage,  high  current 
breaker,  it  is  interesting  to  compare  the  high  voltage  breaker 
described  lvk)« .  In  this  ca.«o  the  posfihle  ahimrnial  voltages 
demand  very  large  tanks  for  insulation  roiiuiroiueuts.  \\  hile 
the  tank  structures  are  not  subjected  to  as  high  pressures  in 
arc  rupturing  as  the  l.p.  heavy  current  breakers,  yet  the  h.p. 
tank  structures  must  be  of  ample  strength  to  withstand  any 
oil  gas  explosion  possible.  The  liability  of  explosion  of  plain 
oil  vapour  is  small,  as  this,  when  mixed  with  air.  is  explosive 
within  very  narrow-  limits,  viz..  from  fi  to  0  per  cent,  of  oil 
vapour  to  air.  Tlie  explosion  pressure  also  does  not  exceed 
about  75  lb.  per  sq.  in.  .\rcing  uniler  oil  breaks  up  the  oil 
more  or  less  into  various  hydrocarbons,  oxygen,  and  hydro- 
gen. Such  mixtures  are  explosive  when  mi.xed  with  air 
through  w'ide  lunits  from  10  to  0(5  per  cent,  proportion  to  air, 
and  may  give  violent  explosions  wdth  pressures  up  to  1'20  lb. 
per  sq.  in.  If  the  generation  of  gas  is  rapid  enough  to  give 
IJ  atmospheres  compression  before  ignition,  the  explosion 
pressure  is  about  50  per  cent,  higher.  Many  failures  of  l.p. 
oil  circuit  breakers  in  the  past  have  been  traced  to  failures 
of  the  tanks  under  gas  explosions.  Each  pole  of  the  equip- 
ment is  therefore  fitted  with  four  quick-break  contacts  in 
scries.  In  these  large-capacity  high-voltage  breakers  the  arcs 
tend  to  become  long  and  "  stringy."  The  current  in  this 
case  (as  compared  with  the  l.p.  breakers)  is  small,  with  slight 
magnetic  blow-out  efl'ect,  and  multi  quick-break  contacts  have 
proved  very  effective  in  interrupting  such  currents.  The  bush- 
ings furnished  with  these  l.p.  breakers  arc  of  the  well-known 
"  condenser  "  type,  designed  to  give  a  uniform  distribution 
of  voltage  stress  over  and  through  the  insulation.  These 
bushings  are  all  given  a  400,000-V,  one-minute  insulation  test, 
and  meet  this  tost  with  entire  absence  of  noise  or  any  evidence 
of  "  static."  This  test  is  equivalent  to  a  flash-over  of  42  in. 
between  needle  points. 


LEQAL. 

Fkedeeiok  Smith  &  Co.  Builders,  Ltd.,  v.  Wooli'. 
l.N  the  Mayor's  and  City  of  London  Court  on  October  7th, 
jilaintifls,  electricians,  y.  Bush  Lane,  Cannon  Street,  E.C.. 
sued  George  S.  Woolf,  wholesale  stationer,  looa.  Upper 
'Thames  Street,  E.G.,  for  £10  tis.  3d.  for  repairing  electric 
lights  and  other  work  done  for  him.  Mr.  Warner,  defendant's 
counsel,  asked  for  an  adjournment  because  the  defendant  was 
ill.  Mr.  Potter,  plaintiffs'  counsel,  opposed  that,  and  said 
the  defendant  had  raised  a  plea  of  infancy.  There  were  three 
other  actions  pending  against  the  same  defendant,  and  he 
had  rai.sed  the  same  defence.  It  was  in  the  public  interest 
that  the  sort  of  thing  wliich  the  defendant  was  doing  should 
lie  exposed  in  every  possible  manner.  Defendant's  mother 
said  he  was  born  on  April  '2nd,  1900,  and  was  therefore  under 
age  when  he  entered  into  the  present  contract.  Judge-  Jack- 
so.N  said  the  defendant  had  no  right  to  come  into  the  City  and 
trade  there  and  then  get  out  of  his  liabilities  by  setting  up  a 
j>lca  of  infancy.  If  he  were;  an  honest  man  he  would  say  he 
could  not  pay  and  would  offer  instalments.  Mr.  Warner  said 
the  defendant  had  started  in  buisiness,  and  there  was  about 
.•t'400  due  to  him  from  customers.  If  they  paid  be  would  be 
able  to  pay  the  plaintiffs.  Judge  Jackson  said  he  must  find 
for  the  defendant,  but  it  was  not  a  creditable  thing  for  such 
a  state  of  things  to  be  going  on.  If  he  could  deprive  the 
defendant  of  his  costs  he  would  do  so,  but  without  further 
consideration  he  was  not  prepared  to  decide  definitely. 


GiBBS  0.  Metropolitan  Electric  Tramways,  Ltd. 
In  an  action  tried  in  the  King's  Bench  Division  on  October  6th 
by  Mr.  Justice  McCardie,  damages  were  claimed  for  Hannah 
Ellen  Gibbs,  of  Shadwell,  against  the  Metropolitan  Electric 
Traniways,  Ltd.,  for  injury  sustained  by  her  as  the  result  of  a 
(■(jlli.'-ion  In'tween  two  tranicars  near  Wood  Green  Station  (jil 
April  oth  of  last  year. 

The  case  for  the  plaintiff,  as  stated  by  her  counsel  (Mr. 
Doughty),  was  that  the  pa.ssengers  in  the  one  car.  when  they 
haw  the  other  car  desc-ending  upon  tlicni.  lied  to  the  exits. 
and  the  plaintiff,  who  was  at  the  end  of  the  frightened  queue, 
had  the  misfortune  to  get  her  foot  between  the  two  cars  at 
the  moment  of  the  impact,  as  a  result  of  which  she  was  badly 
injured.  Ilip  structure  of  the  foot  collap.sed,  and.  i^aid  counsel. 
tlie  girl  would  in  consequence  he  a  cripple  for  life.  She  w:is 
14  years  of  ago  at  the  time  of  the  accident,  had  gained  f(jur 
scholarships,  and  was  tniiniiig  for  a  teacher. 

The  TVamway  Co.  paid  M'.m  into  Court,  but  his  Lordship,  in 
giving  judgment,  said  that  althougli  the  sum  paid  in  was 
substantial,  it  was  not  sulticient,  having  regard  to  the  nature 
of  the  injury  sustainwl.  The  girl,  he  .said,  must  be  compen- 
sated for  her  great  sulTering.  for  she  liad  gone  through  pain 
and  an  experience  which  could  not  fail  to  leave  a  permanent 
effect-  on  her  physique,  mind,  and  t<'mperarnent.  Sucli 
etfpt-ts  were  apt  to  l>e  und.'restimated.  'Jlie  plaintifl'  had 
lost  what  was  sometimes  called  the  great  chance  of  self-im- 


provement. She  was  a  bright  girl,  but  the  career  of  a  teacher 
was  now  closed  to  her.  Bearing  in  mind  that  her  future 
chances  in  life,  whether  in  the  greater  lielil  of  industrial  em- 
ployment or  the  minor  held  of  domestic  employment,  had  been 
inarred  by  the  accident  and  the  |)os.sil)i)ity  of  a  future  opera- 
tion, he  auardeil  her  the-  sum  of  £lij,  of  "which  i'.JU  wouid  go 
to  her  father. 

•Judgment  was  accordingly  entered  for  the  plaintiff  for  A'l-Jo, 
including  the  JcHoO  paid  into  Court,  with  costs. 


MaIE  0.   MoROAN. 

l.N  tho  King's  Bench  Division  on  October  7th.  Mr.  Justice 
liiecr  had  before  him  an  action  m  which  Mr.  Robert  Mate, 
uhnse  address  was  stated  to  be  15U,  Queen  Street,  claimed  dam- 
;if;e.-,  agnuist  Mr.  Morgan,  an  agent,  for  failure  to  supply  under 
a  contract  :i,llOO  Bosch  magnetos. 

Mr.  Doughty  appeared  for  plaintiff,  and  defendant  was  repre- 
sented by  Mr.  Harold  Morris,  K.C. 

.Mr.  DdUGHTV,  in  opening,  said  that  there  was  no  question 
a.^  to  quality,  the  only  point  being  failure  to  deliver  according 
to  contract,  and  the  only  defence  put  forward  was  a  statement 
that  it  was  common  knowledge  when  the  contract  was  made 
that  the  magnetos  were  coming  from  Germany,  and  as  defen- 
dant was  unable  to  get  them  from  Germany  he  was  excused 
from  his  contract.  The  contract  was  made  on  August  11th.  lifM), 
for  tlie  delivery  of  the  magnetos  (ZU4  and  ZK  4)  at  the  rate 
of  liio  a  week  at  st'J  '2s.  6d.  each,  free  of  all  charges.  The  sum 
of  i;i.800  was  to  be  paid  as  soon  as  the  consent  offer  was 
accepted,  and  the  payment  of  that  amount  was  made  on 
August  14th.  Mr.  Morgan  was  unable  to  obtain  the  magnetos 
in  Germany,  and  on  September  ■23rd  he  informed  plaintiff  of 
the  fact. 

His  LouDsuii' ;  And  thci'e  were  none  delivered  at  all'i* 

Mr.  DouGHTV  :  Only  one,  and  that  was  sent  as  a  sample. 
At  the  end  of  last  year  there  was  a  great  demand  for  these 
magnetos,  and  there  was  still  a  demand  for  them. 

His  LoRDsuiP  :  Notwithstanding  the  name'? 

Mr.  Doughty  :  Yes,  my  lord,  notwithstanding  the  name. 
Continuing,  coiiusel  said  that  they  were  made  of  a  peculiar 
kind  of  steel  which  would  take  a  higher  magnetisation  than 
any  other  steel. 

Mr.  KoiiERT  Mate,  the  plaintiff,  in  the  course  of  his  examina- 
tion, said  that  he  was  dealing  in  magnetos  in  the  summer  of 
last  year,  when  he  was  introduced  to  Mr.  Morgan,  who  entered 
into  the  contract  for  the  purchase  of  the  magnetos.  The 
plaintiff  paid  ^61,800.  On  September  2'2nd  Mr.  Morgan  saw 
him  and  told  him  that  he  was  unable  to  get  the  goods.  He 
returned  the  cheque  for  i'l.SOO  and  offered  £U)0  in  addition. 
He  (plaintiff)  was  unable  to  say  what  his  loss  was  from  the 
failure  on  tho  part  of  the  defendant  to  carry  out  his  contract. 

In  cross-examination,  plaintiff'  said  that  the  goods  were  to  be 
delivered  free  on  rail  at  Grimsby,  but  at  the  time  he  had  no 
warehouse  or  place  in  which  to  store  them.  He  had  entered 
into  other  contracts  to  buy  magnetos.  One  was  with  the 
Vulco  Co.  for  two  parcels  of  '250  each.  The  '2,(JtK>  from  Morgan 
and  tho  .OINI  from  the  Vulco  Co.  were  the  only  two  contracts. 
H«  had  brought  an  action  against  the  Vulco  Co.  for  failure  to 
deliver,  and  that  was  the  only  action  which  he  had  previously 
brought  either  by  himself  or  through  other  people  with  whom 
he  was  connected. 

Witness  was  further  cross-examined  as  to  the  price  of  mag- 
netos at  the  time  of  the  contract  and  the  persons  with  whom 
he  had  dealings  with  a  view  to  .showing  the  Icsses  which  he 
might  have  sustained,  and  trade  witne.s.ses  were  called  in  sup- 
port of  his  statements  that  the  prevailing  prices  for  magnetos 
were  then  from  ±'11  Os.  wholesale  to  £18  retail. 

At  the  close  of  the  plaintiff's  case  a  consultation  took  place 
between  the  parties,  with  the  result  that  the  record  was  with- 
drawn upon  terms  endorsed  np(iri  counsels'  briefs — terms 
whiih  did  not  transpire  except  that  the  £250  paid  into  Court 
fhciuld  be  paid  out  to  the  plaintiff. 


A  Diesehelectrlc  Trawler. — The  equipment  of  the  Diesel- 
electric  trawler  Mariner  was  described  in  a  recent  issue  of 
I'oivcr.  Tlie  propelling  equipment  comprises  two  eight-cylinder 
fiMir-cvcle  350  r.p.m.  Nels(_'c(i-l)i<-sel  engines,  each  liirectlv  con- 
nected to  a  165-kW,  125-volt,  G.E.  d.c.  generator.  Tlie  two 
self-excited  generators  are  normally  connected  in  series  and 
.supply  power  to  a  40()-h.i).,  '250-viilt,  200-r.p.m,  motor,  which 
is  direct  coupled  to  the  propeller  shaft. 

The  40O-h.p.  propeller  motor  is.  located  forward  of  tho 
generating  sets  .-md  has  a  normal  full-load  speed  range  of  from 
Kid  (i>  2(l(*  r.p.m.  ft  is  a  compound-wound  machine,  and  wlien 
taking  energy  from  both  generators,  operates-  at  250  volts; 
but  for  slow  cruising  one  engine  can  be  shut  down  and  tho 
motor  then  receives  power  at  125  volts.  Under  these  con- 
ditions it  has  a  six;ed  range  of  from  70  to  100  r.p.m. 

The  fi,shing  operations  are  carried  on  by  means  of  a  65-h.p. 
motor-driven  main  double-drum  hoist,  installed  on  the  main 
deck  forward  of  the  engine  room,  wfu'ch  handles  the  haulage 
c-ables  and  ropes  of  the  net  <as  thoy  pass  through  the  hoist 
brackets  fore  and  aft  on  cither  side.  Tho  unloading  of  the 
fi.sh  at  tile  dmk  ia  accomplished  by  means  of  a  5-h.p.  motor- 
driven  whip  hoist  located  near  the  forward  mast. 


VoJ.  89.   No.  2,290,  OCTOBER  u,  ly-'i.i  THE    ELECTKICAL    REVIEW. 


519 


NEW    ELECTRICAL    DEVICES,    FITTINGS,    AND    PLANT. 

Headers  are  invited  to  submit  particulars  of  new  or  improved  devices  and  apparatus,  which  will  be  publithed 
if  considered  of  sufficient  interest. 


An  Electric  Pipe  Lighter. 

The  GeneuaIj  Eucctmc  Co.,  Ltd.,  Magnet  House,  Kinusway, 
W.C.  2,  has  recently  put  a  new  electric  pipe  and  cigarette 
lifihter  upon  the  market.  This  device,  which  appears  at  first 
to  be  nicroly  a  reiinenicnt  of  luxury,  is  claimed  to  ho  more 
I'cunomical  than   petrol  lighters  or  matches.     j\s  will   he  .'-ecu 


MaUNET  "    ELliCTlilC    I'll'L    LUIHTKK. 


from  the  illustration  (tig.  1)  the  light<?r  con.sists  of  a  cylindrical 
body  containing  a  push-button  switch.  The  element  is  wound 
spirally  upon  a  porcelain  cone.  The  lighter  can  be  supplied 
in  a  variety  of  finishes,  and  adapted  for  either  table  use  or 
for  mounting  upon  a  wall. 

Ornamental  Electric  Fires. 

Hitherto  electric  fires  have  been  somewhat  light  in  construc- 
tion and  have  generally  been  limited  to  some  'J.dOlf  watts.  With 
the  increasing  use  of  electric  heating  came  the  ilemaiul  for 
fiivs  of  more  substantial  construction,  larger  capacity,  and 
handsomer  aiii>eariince.  The  Generai,  Ei.ixthic  Co.,  I^td.,  has 
produced  a  .series  of  fires  expressly  designed  to  meet  this 
demand.  The  bodies  of  these  fires  are  iron  castings  of  sub- 
stantial proportions  and  beautiful  design.     Several  patterns  of 


Fui. 


Maunet  "  Ornamental  Electric  Fiiu;. 


single  and  double  fires  are  available,  and  euch  can  be  obtained 
in  various  finishes.  A  typical  fire  of  the  double  type  is  shown 
in  the  accompanying  illustration  (fig.  '2).'  the*  hlook  body  being 
relieved  by  brass  oruameuts. 

The  staiHlard  llres  are  ma<io  in  'i.tHV-watt  and  4,{)00-\\aft 
sizes  and  are  px'ovided  with  high  efficiency  heating  elements 
of  the  glowing  wire  coil  patt-ern.  A  seloction  of  cast  iron 
fires  can  be  seen  at  the  company's  showrooms  at  Magnet 
House,  Kingsway,  and  at  any  of  their  provincial  branches. 

A  Simple  Form  of  Ammeter. 

The  ammeter,  shown  in  the  acconipu'iy'oir  illustration,  has 
been  designed  primarily  to  test  dry  cells.  It  is  constructed 
Eo  that  contact  may  be  made  directly  to  the  battery  without 


the  u.se  of  a  wire  lead,  but  a  terminal  is  provided  so  that  a 
lead  can  be  used  if  so  desired. 

A   dry   cell   may   be   tested  with   this   ammeter  by   placing 

the   metal    insertions  on  the  back   of  the   instrument  on  the 

terminals  of  the  cell.     A  dry  cell  of  ordinary  commercial  size 

when  new  .should  register  api)roximately  '28  amperes. 

.     .\  one-piece  aluminium  punching  serves  as  the  coil  or  sole- 


Fki.  3.— a  Simple  Ammeter. 

noid  as  well  as  the  terminals,  dial  plates,  the  mounting  for  the 
armature,  arid  the  support  for  the  glass.  Tlie  entire  collection 
thus  formed  is  placed  in  a  composition  case,  so  as  to  form  an 
ammeter  of  the  most  sunple  design  and  construction.  This 
unique  construction,  it  is  claimed,  eliminates  soldering  the 
screw  connections  common  in  other  meters,  making  a  more 
durable,  dependable  and  accurate  instrument.  The  met<'r 
is  sealed  so  that  it  cannot  be  opened  or  tampered  with.  The 
stamped  coil  or  solenoid  is  the  feature  of  this  invention. — 
Scientific  Amciica7i. 

The  Wheatcroft  Soldering  Iron. 

Our  illustration,  fig.  4.  shows  one  of  a  number  of  sii^es  and 
types  of  electric  .soldering  iron  that  have  been  placed  on  the 
market  by  Messrs.  Ellis  &  Coe,  308,  King  Street,  Hammer- 
smith, Eondon.  W.6,  in  which  the  bit  is  made  in  one  piece  so 
as  to  eliminate  the  screwed  joint  that  is  apt  to  give  so  much 
trouble.  The  bit  can  be  taken  out  to  shape  the  working  end 
to  suit  the  work  in  hand:  it  can  In-  easily  adjusted  for  wear, 
and  repairs,   when   needed,   are  simple  to  make.     The  iron  is 


l"Ki.  1.— Tm;  Will  ATciioiT 
Soldering  Iron. 


provided  with  two  heating  elements,  one  above  and  the  other 
below  the  copper  bit,  which  are  in  no  way  connected  to  the 
latter,  so  that  they  c;in  be  easily  replaced.  The  type  "  A  " 
iron  has  been  specially  designed  for  armature  w'ork.  the  handle 
being  protected  by  a  fibre  guard  from  falling  solder;  the  grip 
is  made  of  compressed  cork.  This  size  of  iron  has  a  copper 
bit  2  in.  wide  and  J  in.  thick,  and  it  consiimes  about  4lX)  watts. 
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NEW     PATENTS     APPLIED     FOR,     1921. 

(NOT  YET  PUBLISHED.) 

Cosipilad  «iprMtl7    lor   thia  journal    b;    Umibi.  Sbfton-Jomm,    O'Dbll   am 
Snrum,   ChirlcrKl  Pxcnl  Agenu,  aU,   High  Holborn,   London,  W.C.  1. 


33,408.  "  .\ir-cooli»l  Iranslorimr  tank."  St.  (JeorgcS  Jingini.'crs,  Ltd..  ami 
R.    W.    .STf,,>v.-«n.     SipitinlKr  iOth. 

l'"..4ll.     •  liktlric    cul-oul."      \V.    H.    lllingwurlh.      SeptoMlbcr    2(j<li. 

'J-'>.428.  "  Electrical  co^nl1:to^^. "  Crvtlcndn  Conduits  Co.,  Ltd.,  and  1''.  !■'. 
I)    IXividsun.    S«pt«nber  26lh. 

•2S,i4'S.  "  Method  o(  pri>lucin^  .-ilternating  i-kn:lric  currt:nt.<.  ul  Ircqucncii-b 
<Iiti<Ting  from  >\m-hronou.H  rrciiu<-nc\  o(  high->pc(.tl  lurbinc-drivt-n  generators." 
W.    T.    Rushlun.     S.pleniber    ao'th. 

:2o,479.  "  Electro-nuvhanical  liigh-^pei-O  relav  (or  wireless  signalling."  ' 
H.   .S.    Robertson   and    F.    Wilson.     September  26th. 

23,48U.  "  Therniionie  ikxiies."  Gi-s.  fur  Orahilose  Telegraphic.  September 
2«lh.     (Uernianj,    October    22nd,    1920.) 

23,493.  "Apparatus  (or  recording,  reproducing,  and  :;nip1if)ing  sound." 
C     Blicberger.    September  3Gth. 

25,503.  "Slip-ring  connections  of  alternatingM:urrenl  electric  motors."  VV. 
Redshaw.     Sipteniber   2;th. 

23,523.     "  Mouthpiece    (or    telephones,    &c."     R.    Tull.     S<-plclnber    2rth. 

23,.M4.  "  Device  (or  automatic  operation  o(  circuit  breakers."  Maschincn- 
(..brik    Oerlikon.      .September    STth.     (Switzerlanil,    October    !)th,    1920.) 

25,548.     "  Drives  (or  magnetos,   (tc."     B.  S.  .vnUerson.     September  2"lh. 

i"i,3l>3.     "  .Vuloinalic,  &c.,   telephone  systems."     \V.  .\itke.l.     Septemb.  r  27th. 
o,3«9.     "  Flux<oatcd    electrodi-s    (or    elcxtric     are    welding."     .\.    C.    Hyde. 


cp"l 


-ih. 


1,381.  "  R.-idio  receiving  systems,-  signalling  systems,  &c."  Radio-C'oni- 
Munication    Co..    Ltd.,  anil  J,   Scoit-'ragg-'iri.      September  27lh. 

25,591.     "  R.idio-loialisers."      C.    C.    Culver.      September    27th. 

25,59B.  "  nuorescenl  scieons."  British  Thomson-Housion  V.v.,  Ltd.  (Genu- 
al   Electric    Co.).     September    27th 

25,598.     "  I'hase-regulating   devices."      H.    Baron     (Signal    CJes.).     September 


.Mull  ' 


Seplelllbe: 


23,(i00.    "  Worm    gearing     (or    eU-elric     vehicles 
27th.     (German.v,    October    19,h.    1920.) 

ij.mt.     "Telephones    (or   mines,  &c."     M.    C.    lillison.     September  27lh. 

25,611.  "  Ronlgen-ray  in.stallations."  .Naamlooze  Vennou^schap  l'hili|is' 
GI<K'il.impen-(abrieken.     September    27th.      (Holland,    July   •l.h.) 

25,629.  "  Apparatus  (or  indicating  position  of  trolley  polcj  and  pulleys  of 
electric    trams,    &c."     li.    I'.    Naish.     September    28lh. 

25,651.  "  Enclosed  electric  motors."  U.  A.  Evans  and  H.  C.  Hoilgsun. 
September   28th. 

25,658.  "  Lighting  systems  of  electric  tramcars.  &c."  U.  A.  Ul.<tk  and 
D.  B.   Russel.    September  28th. 

25,li63.  "  Stationary  transformer  of  alternating  cun  unl  lu  lonlinuuu^  cur- 
rent."   A.    X'erner.     September    28th. 

35,(;73.     "Arc    lights."    J.    J.    Harmer.     September   28lh. 

25,685.  "  Charging  stations  for  electro-automobiles,  \-c."  A.  fjjerke.  Sep- 
lembir   28th. 

25,695.  "  Electric  lii|uid  heaters."  l-'esta  Akt.  G.  s.  September  28lh. 
(Switzerland,   October    "th,   1920.) 

25.699.  "  Electric  incandescent  l.imps  and  manulaclun.  i.(  same."  I'al.  nt 
Treuhand  Ges  fur  Eleklrische  Gluhlampen.  September  28ih.  (German), 
November  20th,    1920.) 

25.700.  "  .\pparalus  for  electric  discharge  through  gases."  Gen<  ral  EKclric 
Co.,    Ltd.,    and   J.    \V.    R>de.     September  28th. 

25,711.  "  Electromagnetic  relays."  Automatic  Telephone  Manufacturing 
Co..     Ltd.     September    28th.     (United    Slates,    October     iVjl,    1920.) 

25.719.  "Galvanic  batteries."     G.  Oldham  and  J,  Oldham.     September  'JOlh. 

25.720.  "Miners'  safety,  &c.,  electric  hand  lamps."  G.  Oldham  and  J. 
Oldham.     September    29th. 

25,7:«.  "Protective  coverings  of  electric  conductors."  J.  C.  While.  Sep- 
tember 29th. 

25,734.  "  Bridge  (uses,  &c..  (or  electric  lighting  and  power."  J.  H.  l-'en- 
wick.     September  29th.  ^ 

25,736.  "  Electric  sound-producing  horns. 't  W.  .A.  CVosbee.  September 
2Sth. 

2.5,744.     "  Electric  bell   pushes."     J.   H.   .Moss.     September  2lllh 

23,794.  "Telephone  attachment."  H.  Gardner  and  G.  11.  Wotxl  Sep- 
tember 29th. 

25.797.  "Operating  mechanisms  for  electric  switches."  Mulruiiolitan- 
Vickers   Electrical  Co.,  Ltd.     September  29th. 

25.798.  "Operating  mechanisms  (or  electric  switches."  .MLliopolil.m 
Viekers    Electrical  Co.,    Ltd.     September  29th. 

25.800.  "  Reactors."      British    Thomson-Houston   Co..    Ltd.     September  2l)lh. 

25.801.  "  Electric  switches."  British  Thomson-Houston  Co..  Ltd.  (General 
Electric    Co.).    Scpten:bcr  29th. 

23,811.  "  Filament  lamps  for  vehicles."  Siemens  Bros.  «;  Co..  Ltd.,  and 
A.    C.    Whitehead.     September   29th. 

2.>.821.  "  Automatic  .xchange  telephone  apparatus."  VV.  Sloll.  Telephone 
Manufacturing    Co.    (1!>20|,    Ltd.,    and    A.    K.    Wood.     September   2:)lli. 

25,822.  "  Wireless  telegraphy  and  telephony  apparatus."  II  V.  1'  Kecs. 
S<'ptember  29ih. 

25,824.     "  Electric   switches."      G.    J.    Sutton.      September    2lllh. 

2.5,838.    "  Electric    (uses."    0.    Turnock.    September    30lh. 

23,847.  "Automatic  electric  switches."  W.  J.  Allen  and  W .  U.  Vick. 
S'ptember  30lh. 

25,8.59.     "  Commutator    rotor,"      P.    Brindle.     September   30lh. 

25,889.  "  .Apparatus  for  sending  out  and  receiving  wireless  messages."  A. 
Ellcnger.     September  30th. 

25.895.  "  Combination  connection  adaptors  for  electric.-il  fillings,  &c."  A. 
Ilippisley   and   A.   Milham.     September  30lh. 

25.896.  "  Ommulators  (or  electric  dvnamos,  fkc."  H.  Herrmann.  Sep. 
t.  niber    30th.     (France,    November    5lh,  'l!)20.) 

25,905.  "  Wireless  signalling  systems."  British  Thomson-Houston  Co..  Ltd. 
(General    Electric    Co.).     September    30th. 

25,913.  "  Ignition  magnetos  for  internal  combustion  engines."  M.L.  Mag- 
neto  Syndicate.    Ltd..    and    E.    A.    Watson.     Septemb<  r   30th. 

2.5,921.     "  Rotary   electric  switches."    G.  J.  Sutton.     Sep li.er   tlOlh. 

25,970.     "  Electric   lamps."    J.   M.   Lamb    and   F.    W      Roper.     October   Isl. 

25«984.  "Automatic  devices  (or  control  of  motive  power  for  electric  generat- 
ing   s.t.."     E.    .Nuliall.    October   1st. 

26.002.  "  Devices  (or  sparklcss  disconneclion  of  an  in.Iuclive  resistance." 
Krupp   Akt.-Ges.    F.     OctolMir    1st.     (Germany,    October    4lh,    1920.) 

26,004.  "Sparking  plugs."  Blucmel  Bros.,  Ltd.,  and  R.  E.  Blucmcl. 
October   1st. 

26.016.  "  Automatic  exchange  telephone  apparatus."  VV.  Stott.  Tele-phone 
Manulacturing     Co.    (1920).    Ltd..     and     A,     F.     Wood.     October    1st. 

26.017.  "  <::oil  ignition  and  lignling  systems.'*  National  Ignition  &  Supplies 
Co..    and   VV.    Trowell,     (Vi„b.r   1st. 

.26,026.  "Apparatus  for  gr.,jniing  horses  and  callle."  Holpoint  Electric 
Appliance    Co.,    Ltd.     October    1st. 

26,038.  "  Combined  governor,  governor  drive,  and  magneto  iJfivc  (or  trac- 
tors."   L.    J.    Pinch.    October   1st. 


PUBLISHED     SPECIFICATIONS. 

Tht    aumb«ra    in    parenthetra   are    thoae    onder    which    the    apecifleationi   will   he 
print«d    and   abridged,   and    all  aubsequent   prooecdinga   will    b«   takaii. 

i8ie. 

4,359.  "  Distant  control  of  telescopes  or  i..nHt.,s."  J.  1).  Henderson. 
.March  28th,    191U.     (168,918.) 

xaao. 

7,849.  "  Wireless  reception  and  particular!)  methods  and  nn-.ins  whereby 
the  direction  of  the  incoming  waves  can  be  determined."  A.  K.  Macrorie,  H. 
.\lorris-Aire%,  and  S.   H.  1-ong.     March  16ih.  litM.     (1U«,925.) 

10,334.  '•  Electric  motor  control."  British  Thomson-Houston  to.,  Ltd., 
and    N.    Shuttle-worth.     April   Ifith,    1920.     (168,935.) 

10,951.  "  Dynamo-electric  machines."  H.  A.  Cope  (E.  H.ie(ely  tt  Cie  AUt.. 
Gi-s.).     April  20lh,  192(1.     (168,936.) 

12,868.  "  Secondary  or  storage  batteries."  R.  C.  Houston.  May  10th, 
1920.     (168,944.) 

12,931.  "  Methods  of  and  means  (or  prtnlucing  alternating  currents." 
British  Thotnson-Houston  Co.,  Ltd.  (General  Eli-ctric  Co.).  May  10th,  1920. 
(168.947.) 

13.276.  "  Electric  heating  npptiratus  (or  waving  or  curling  the  hair." 
Marcel's    rermanent,    Ltd.,    and    F.    Kerka.     May    13th,    19'20.     (168,954.) 

13.277.  "  Resistance  switches  for  controlling  the  intensity  of  electric  cur- 
rents." J-.  Watkinson,  N.  C.  Francis,  and  A.  E.  Quennell.  May  13ih,  1920, 
(168,955.) 

14,986.  "Mine  signalling  systems."  <,  r!;,,,;  r.  ;.  [.hMnu  &  Electric  Co., 
Ltd.,    and     VV.    C.     iJavev.     Jui^e    2nd,    liU'i         h:-,"._' 

15,111.  "  Tool  for  electric  cable  strippin.:  '.  H  ^.  lu.ks.  and  E.  A.  I'larc- 
mont.     June   3rd,.  1920.     (.Addition    to    U!l  r  ;:i        Hi,s,'ii;t.l 

15,316.  "  Method  of  signalling  in  systems  g<-n«  rating  high-frequencv  oscilla- 
tions." Western  El.-etric  Co.,  Ltd.  (Western  Electric  Co.,  Inc.)  June  7th, 
19-20.     (168,967.) 

15,646.  "  Production  of  metals  ;md  alloys  for  use  in  ni.iking  thermo 
couples  and  for  other  thermo-electric  purposes."  \V.  C.  Iliraius  Ges. 
June    9th,     1920.     (Addition    to    138.648.)     (168,977.) 

ir,.H]->.  "  Handle  for  electi-ic  arc  welding."  J.  Duoky.  June  11th,  1920. 
(168,989.) 

alier'naTing    currents."      F.     Breisig.     March     11th,    1919.     ((144,720.) 

16,065.  "  Metal  vapour  electric  disch.trge  app.iralus."  Sicmciis-Schuckc  rl- 
werke.     June    IH.Il,     l;il8.     (IW.OW.) 

16,177.  "  Tian-iiiillinL;  .  ir.  nils  l,,r  ^^in■!.  s.  trl.t^r.iplu  .,n.l  telephony." 
A.    K.     Macrorie    ,in,l     1..    sh,,i,i„^        |„„.      i:,,h.     I!I-JI1        1 11,11.11117.) 

16,186.      "rrun-.     I.ir     ,.lK,,nin-     .ni     iivr.,,-.,l     li-lii     .l.lii     ,1     .  If.xt     in    light 


ells 


ikiili 


A.  Sinding   Lars.-n.     June    I.lth    1920.     (169,008.) 

17.047.  "  Teli'.griphic  i-eceplion."  Siemens  it  Halske  .\la.-Ges.  Sr|.,.iiili.-r 
■27;h,    1918.     (146,122.) 

17,208.  "  Submarine  sound  receivers."  Submarine  Signal  Co.  (June  •27lh, 
1919.     (146,150.) 

17,470.  "  Automatic  compressed-air  brake  controlled  electrically  and  by 
compressed  air,  particularly  for  trains  composed  of  several  motor  vehicles." 
P.    C.    Rushen    (Knorr-Bremse    Ak!.-Ges.).     June    -iSlh.    1920.     (169,032.) 

18,407.     "  Tclepbonographs."     Telcgraphon  Ges.     July    17th.    1919.     (147,555.) 

18,913.  "  Telegraphic  ciphering  and  deciphering  incth.inism."  Western 
Electric    Co.,    Ltd.     December  flth,    1918.     (Addition    to    I4li.a-20.1     (116,991.) 

19,004.  "Testing  sets  including  electric  current  transformers  for  use  with 
measuring  instruments."  Conipagnie  Pour  La  Fabrication  des  Comptcurs 
ct  .Materiel   D'Usines  4  Gaz.     J  one  30th.   1)1:1.     (147,04<i.) 

19,368.  "  Attachments  for  submarine  cable  recorders."  1-'.  .s.  Whitney. 
July  7lh,  1920.     (169,049.) 

19,534.  "  Signalling  means  for  submarine  boats."  O.  von  Truppel.  May 
29th,   1917.     (147,,597.j 

19,540.  "  Electricity  meters  for  indicating  the  wattless  consumption  in 
alternating  current  and  three-phase  current  install.'itions."  Korting  and 
Mathiesen    Akt.-Ges.     D-rembcr    11th.    1918.     (147,602.) 

19,687.  "  Wave  telephone  systems."  Ges  fur  Drahtlose  Telegraphic. 
January    17th.    1919.      |147.6!I9.) 

19,761.  "Theri.iii.nie  tuhp  amplifying  devices."  M.  Latour.  December 
4th,    1918.     (A.l. :i  UrilK.I     (147,?aS.| 

19,936.     "Villi    I         .  .    iiiitv   metei-s."      Siemens-Schuckcrtwerke.      M.irih 

Uth,    1919.     lA-1  !-:,n:9.)     (147,884.) 

19,989.  "  Keceiw:;.,  .1  .  u  -  for  subaqueous  sound  signals."  Signal  Ges. 
December    16th.    lUH.     (147,934.) 

19,994.  "Submarine  sound  transmitting  and  r.c.iying  app.iratus."  Si-.nal 
Ges.     March    lOlh,    1917.     (147,939.) 

19.997.  "  Submarine  sound  producer."  Signal  Ges.  Fibruary  25ih  1;I1B 
(147.942.) 

19.998.  "  Device  for  preventing  disturbing  noises  in  polarised  elettro- 
m.ignetic  sound    apparatus."     Signal   Ges.     May   4th.    1918.     (147,943.) 

19.999.  "  Device  for  preventing  disturbing  noises  in  polarised  electro- 
m.-ignetic  sound  apparatus."  Signal  Ges.  May  30th,  1918.  (Addition  tr. 
147,943.)     (147,944.) 

20,003.  "  Arrangement  for  avoiding  disturbing  noises  in  listening  devi.-fs 
caused  bv  changing  circuits  associated  therewith."  Signal  Ges.  .March  20th. 
i;il7.     (1-17,9.18.) 

20,031.  "  Means  for  ob.tiining  unidirectional  potential  dillercncvs  or  current 
of  constant  value."  British  Thomson-Houston  Co..  Ltd.  December  22nt!. 
1915.     1168,129.) 

20,371.     "  .Sound    receivers."      Signal   Ges.      November  29th.    191.1.     1148, 4'Jl.) 

•20,373.     "  .Sou-id    apparatus."      Signal    Ges.      M.irch    I'llh,    1916.      (l-i8,4'2fi.) 

20,374.  "  Sound  signalling  device  for  dense  propagating  mediums."  Signal 
Ges.     March    3rd,    11.17.     (148,427.) 

20,842.  ".Sound  signalling  device  with  two  plates  for  dense  mediums." 
Signal    Ges.      April   •27lh.    1917.      (Addition    to    148.427.     (148,982.) 

20,847.  "  Reception  of  submarine  sound  signals."  Signal  Ges.  January 
•.>,1th,    1917.     (149,325.) 

20.849.  "  Submarine  sound  transmitter."  Signal  Ges.  May  3rd,  1918. 
(148,987.) 

20.850.  "  Receiving  device  for  .submarine  sound  signals."  Signal  Ges 
Mav  19th,  1917.     (Addition  to  1,995,  1913.)    (148,988.) 

21,076.  "  Burning  of  carbon  electrodes  in  cl«-tric  furnaces."  S.  E.  Sieuriii. 
July   19th,   1920.    (169,060.) 

21,684.  "  Telephone  repeating  circuit."  Western  Electric  Co..  Ltd.  July 
31st,  1919.     (149.331.) 

21,756.  "  Electrical  apparatus  for  the  eleclro.rheinic.il  tre.-ilment  of  hydro- 
carbon   vapours."     f..    B.    Cherry.     July    20th,    WiO.     (169,063.) 

22,440.  "  Electric  lamp  supports."  A.  C.  Kunkel.  July  28th,  1920. 
(169,071.) 

22,673.  "  Electrical  current  plugs."  VV.  dc  Renzi.  July  30th,  lll'.'O. 
(169,078.) 

23,373.  "  Gas  exits  (or  galvanic  batteries."  O.  Oldham.  G.  Oldham.  ..n.l 
J.   Oldham.     August   !)th,    1920.     (169,082.) 

23,693.  "  Alternating  curn-nt  electro-magnetic  engine."  V.  J.  C.  Payne. 
August    13tli.    19'20.     (169,085.) 

25,466.  "  Time  limit  relays  for  use  in  electrical  supply  systems."  Metr..- 
politan-Vickcrs  El<-rtric.il   Co.    Ltd.     September  3rd,   1919.     (1.10.730.) 

23.ft50.  "  l-:ierlric  transforming  systems  or  dt-vices."  H.  H.  Brooks.  Sep- 
timber  Gth.   1920.     (169,093.) 

27,461.    "  ElKtrically    propelled    boat."        M.    R.    I.oija.        Srpti 
1920.     (169.103.) 

29,9,57.     "  Sending   devices  (or   radio    teli-gr.-ijilii 
sequence   of  waves  generated   bv  an 
(152,970.) 

isam. 

4,897.  "  Arraniiement  of  lli.  high-tension  insulators  nt  electric  preripitaling 
installation?."      Siemens-Schuckerlwerke.      February    lllh,    1920.      n.';9,r.XI.) 

7,560.  "  Method  and  device  lor  the  electrical  navigation  of  ships."  Signal 
Ges.     March   12th,   1920.     (159,902.) 


27lh. 


P.    J.    I.aut.    October  23rd,  1919. 
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THE     PRINCIPLES     OF    WAGES 
DETERMINATION. 


The  cry  for  economy  at  anj-  price  is  heard  on  all  hands, 
and  the  first  item  of  expenditure  to  be  tackled,  with 
a  view  to  reduction,  is  almost  invariably  that  of  wages. 
Whether  the  remuneration  to  be  examined  be  oflBcial 
salaries,  national  or  municipal,  or  the  wages  of  opera- 
tives, this  item  of  direct  expenditure,  precisely  because 
it  is  direct  expenditure,  is  so  situated  in  the  industrial 
prospect  as  to  attract  the  first  attentions  of  the  econo- 
niiser. 

It  is  not  our  intention  to  den}-  that  wages,  like  every 
other  expense,  must  be  constantly  watched,  with  a  view 
to  obtaining  the  highest  return  for  the  expenditure 
laid  out.  That  is  only  to  make  for  business  efficiency, 
the  first  aim  of  every  true  engineer.  Our  object  is 
rather  to  draw  attention  to  the  true  principles  by  which 
the  reward  of  labour,  whether  of  the  head  or  ot  the 
hands,  ought  to  be  determined.  That  there  are  such 
principles  must  be  clear  to  the  minds  of  our  readers, 
who  are  accustomed  to  think  in  engineering  terms,  and 
to  deal  with  engineering  problems ;  but  to  the  lay  mind, 
to  the  man  in  the  street,  who  takes  most  of  his  views 
straight  from  the  pages  of  his  daily  or  weekly  stunt- 
nionger,  the  very  existence  of  any  principles  at  all  tends 
to  be  obscured  by  the  incoherent  clamour  of  every  igno- 
ramus who  stan(is  on  a  stump  and  yells  "Anti-waste," 
or  anti-anything  else,  if  that  will  help  him  to  grind 
his   own   axe. 

The  presidential  address  delivered  by  Mr.  W.  L. 
Hichens  before  the  Economic  'Science  Section  of  the 
British  Association  on  September  8th,  is  one  among  a 
number  of  efforts  now  being  made  by  the  great  engineer- 
ing employers  to  bring  home  to  the  workers  an  adequate 
knowledge  of  the  facts  of  the  industrial  situation,  and 
of  the  economic  laws  which  govern  it.  Mr.  Hichens  is 
the  chairman  of  Messrs.  Cammell,  Laird  &  Co.,  Ltd., 
the  steelmaking,  engineering,  and  shipbuilding  firm, 
of  Sheffield,  Birkenhead,  Penistone,  itc,  and  he  speaks 
with  an  authority  and  experience  not  to  be  gainsaid. 
Wages  have  to  be  paid  out  oi  the  accumulated  wealth 
of  the  community,  and  that  accumulated  wealth  comes, 
and  can  only  come,  from  the  receipts  of  industry — in 
other  words,  from  the  sale  of  goods.  The  law  of  supply 
and  demand  operates  to  make  the  sum  total  of  industry 
vary  in  a  periodic  fashion,  the  periodic  times  being 
more  or  less  irregular.  Since  industry  varies,  wealth 
must  vary,  and  consequently  wages  must  vary.  During 
the  period  of  unexampled  industrial  activity  brought 
about  by  the  war,  wages  rose  to  unprecedented  levels. 
The  scarcity  of  labour  was  one  reason,  leading  to  a 
higher  rate  of  real,  or  commodity,  wages:  the  scarcity 
of  provisions,  bringing  about  higher  expense,  una  in- 
crease generally  in  the  cost  of  living,  was  another, 
leading  to  a  higher  rate  of  apparent,  or  money,  wages. 
The  present  is  a  time  of  depression  such  as  has  not 
existed  within  the  memory  of  most  present-day  woricers. 
though  many  equally  bad,  and  worse,  crises  have  oeen 
recorded  in  the  history  of  every  country. 

The  natural  operation  of  the  law  of  supply  and 
demand  makes  money  wages  low  wlien  goods  are  plenti- 
ful, and  high  when  they  are  scarce.  The  real  state  of 
wages,  represented  by  the  purchasing  value  of  money, 
may  remain  mucli  the  same  in  both  cases.  In  times  of 
plenty,  and  consequent  chciipness.  labour  has  a  tendency 
to  become   so;trce,    l)ci;uisi^    proide   Kt:>rt   in    business  for 
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themselves,  and  do  not  want  to  work  for  employers. 
This  tendency  must  have  been  apparent  to  most  oi  our 
readers,  who  will,  without  difficulty,  be  able  to  recollect 
numerous  instances  that  occurred  within  their  own  circle 
of  acquaintance  during  the  boom  j-ears  1919  and  1920. 
The  apparent  prosperity  of  those  years  was,  as  nations 
and  individuals  are  finding  out  to  their  sorrow  to-dav, 
largely  a  will-o'-the-wisp,  and  most  of  those  who  ran 
after  it  became  engulfed  in  the  difficulties  of  the  situa- 
tion. Wlien  prosperity  wanes,  those  who  have  not  been 
sufficiently  successful  on  their  own  account,  seek  em- 
I>lo\Tnent  again,  and  this  alternate  scarcity  and  pleni- 
tude of  available  assistance  raises  and  diminishes 
wages,  against  the  operation  of  the  ordinary  considera- 
tions of  supply  and  demand. 

The  next  principle  is  that  of  the  living  wage.  All 
must  agree  that  subsistence  well  above  the  poverty  line 
is  the  due  right  of  all  who  are  willing  to  work  for  it. 
Views  of  what  is  a  living  wage  must  necessarily  vary, 
and  must  generally  advance,  as  the  standard  of  living 
of  the  community  varies.  It  is  an  ideal,  however,  and 
the  realisation  of  ideals,  however  desirable,  must  neces- 
sarily be  regulated  bj'  facts  and  circumstances  as  they 
exist  from  time  to  time.  The  subsistence  expenses  of 
a  married  man  with  a  family  must  necessarily  be  greater 
than  those  of  a  single  person,  but  the  suggestion  put 
forward  by  Miss  E.  F.  Rathbone,  that  wives  and  chil- 
dren should  be  provided  for  from  a  fund  contributed 
equally  by  single  and  married  men  would  not  afford 
a  satisfactory  solution.  In  his  book,*  recently  reviewed 
in  our  columns,  Mr.  J.  S.  Hecht  advocated  the  estab- 
lishment of  a  living  wage  based  upon  the  daily  neces- 
saries of  life  of  the  average  man  with  the  average 
family;  and  in  our  view  the  wage  paid  to  every  full- 
time  adult  worker  should  be  such  as  will  jaermit  him 
to  marry  and  bring  up  a  family.  It  is  highly  undesir- 
able that  a  man  should  be  obliged  to  notify  his  marriage 
or  the  birth  of  each  child,  as  a  ground  of  increase  of 
r-emuneration.  If  private  employers  paid  on  such  lines, 
who  will  doubt  that  single  men  would  be  employed  in 
preference  to  those  with  family  responsibilities?  Pri- 
vate employers  will  not  wish  to  undertake  the  adminis- 
tration of  such  a  fund  as  Miss  Rathbone  suggests,  and 
we  have  had  enough  of  State  administration  for  the 
present. 

Mr.  Hichens  advocates,  as  his  third  principle,  tliat 
of  payment  by  results.  This  lias  much  to  recommend 
it,  and  the  trader  on  his  own  account  lives  by  the  results 
he  obtains.  In  great  organisations,  however,  it  is 
exceedingly  difficult  of  application,  and  most  large 
industrial  firms  in  the  electrical  industry  have  passed 
through  the  phases  of  attempting  to  apply  this  system 
of  payment  and  then  abandoning  it.  The  trade  unions 
concerned  bitterly  oppose  it ;  and  if  we  could  depend 
on  everj'one  doing  his  utmost,  and  so  endeavouring  to 
deserve  the  best  possible  remuneration,  we  ought  not  to 
jump  to  tJie  conclusion  that  they  are  completely  mis- 
taken in  their  opposition.  Piecework  is  a  form  of  pay- 
ment by  results,  but  it  is  largely  modified  by  "  ca' 
canny."  In  discu.ssing  tiiis  (|uestion  .\Ir.  Hichens  briefly 
touches  ujion  women's  wages,  and  reaches  the  conclusion 
tliat  for  a  number  of  reasons  they  must  be  lower  than 
men's.  Experience  seems  to  show  that  at  present  it  is 
ihe  exception  to  find  women  doing  the  same  work  as 
men.  What  may  be  the  case  in  a  generation's  time  one 
cannot  prophesy   now. 

Mr.  Hichens  next  mentions,  under  slightly  different 
designations,  tlie  five  principal  circumstances  governing 
inequalities  in  wages,  viz.,  the  agreeableness  or  dis- 
agreeablene.ss  of  the  employments  tliemselves ;  the  easi- 
ness and  cheapne.ss,  or  the  difficulty  and  expense  of 
learning  tlicin  :  the  constancy  or  inconstancy  of  employ- 
ment in  thorn;  tiie  small  or  great  trust  which  must  l)e 
rcpo.sed  in  those  who  exorcise  thorn;  ami  tlio  proI)abilily 
fir  improbability  of  success  in  them-  all  of  wliicii  ai(! 
fully  discussed  in  Part  I,  Chapter  X,  r)f  Jiook  I  of  Adam 

•  "  The  Real  Wealth  of  Nations,  or  A  New  Civilisation  and 
its  Economic  Foundations."  By  .John  8.  Hecht.  Bt.EC  Rkv.. 
March  4tb.  1921,  p.  295;  and  Blec,  Rev.,  April  8th.  1921.  pp. 
•142-3. 


Smith's  "  Wealth  of  Nations."  Considering  that  this 
work  was  published  in  1776,  it  is  remarkable  how  mucii 
of  it  might,  with  equal  aptness,  have  been  written 
to-day. 

Finally,  he  di.scusses  profit-sharing,  finding  in  it  the 
defect  wc  have  so  frequently  pointed  out,  that  the  finan- 
cial result  to  any  individual  worker  is  insignificant. 
Moreover,  it  does  not  tend  to  the  efficient  development 
of  business  enterprises  that  all  profits  should  be  dis- 
trib\itod,  whether  as  dividends  or  as  additions  to  wages. 
The  investment  of  profits  in  the  improvement  and  ex- 
tension of  the  l)usiness  is  one  of  the  first  cares  of  the 
enterprising  individual  trader,  and  this  is  one  ol  the 
best  means  of  increasing  tlie  amount  of  employment 
j)rovided  by  the  business. 

The  whole  wages  question  is  always  with  us.  It  is  of 
almost  primeval  age,  yet  ever  new.  It  is  not  to  be 
expected  that  a  permanent  settlement  will  be  reached, 
but  all  considerations  seem  to  point  to  the  fact  that 
joint  control  of  industries  by  employers  and  employed, 
or  Whitleyism,  is  the  most  likely  method  of  reaching 
satisfactory  results,  and  periodically  reviewing  and 
adjusting  those  results,  that  has  been  suggested  up  to 
the  present  time. 


Good  News 
from  Japan. 


'' Japas  was  the  first  to  break:  will 
she  be  the  first  to  mend?"     This  im- 
portant question  is  discussed  in  an  in- 
teresting  report  by  H.M.    Commercial 
Counsellor  at  Tokio  (Mr.  E.  F.   Crowe)  and  the  Acting 
Commercial  Secretary   (Mr.  G.   B.   Sansom),  which  has 
been   issued  this  week    by  the    Department  of   Overseas 
Trade.     The  question   is  important   from   the  point  of 
view  of  the  recovery  both  of  Japan's  purchasing  power 
and  of  her  capacit}'  to  export.       Although  the  British 
Commercial  Representatives    naturally    do    not    commit 
themselves   to  a   definite    answer  to   this   question,  they 
give  some    very  plain    and    useful  indications.        trom 
these  certain  deductions  may  be  made  which  should  give 
great  satisfaction  to  the   British  trader.        The  report 
does  not  agree  with  the  pessimists  who  believe  that  the 
worst  is  yet  to  come.     It  points  out  that  importation  is 
beginning    to    revive,    accumulated    merchandise   to   be 
I'leared,     and    confidence    to    be    restored.      Japan    ac- 
quired, during  the  war,  infinitely  more  catholic  tastes 
with  regard  to  foreign   goods,    and   still   possesses    the 
means  with  which  to  gratifj'  them.     The  United  King- 
dom   should  have   an    excellent   chance    of  catering    for 
these  new  requirements,   for  she   enjoys  a   si)lendid    re- 
putation in  Far-Eastern  markets.        Japan  appears,  in 
fact,    to    be    in    the    exceptional    position    of    having 
recovered  her  purchasing  power,  whilst  her  export  busi- 
ness still  remains  under  a  cloud.     This  brings  us  to  an 
aspect  of  the  situation  which  is  of  particular  interest  to 
the  electrical  trade,  namely,  Japan's  capacity  to  manu- 
facture   for   oversea  markets.        Much  has    been    heard 
during    the    past    few    years  of  the  flooding    t)f    China, 
Australia,  India,   and    even    South    Africa    and    South 
America    with   low-priced    goods    produced    by.    cheap 
Japanese  labour  in  imitation  of  Western  manufactures. 
Examples  which  our  readers  will  readily  recall  are  light- 
ing fittings,  wires,   lamps,    and    other    small    electrical 
accessories.      Cheap  these  were  without  doubt.      Whether 
they  were   worth   the   exceedingly  low  price  asked    for 
them  depended  largely  upon  the  amount  of  British  raw 
material    that  entered    into   their    manufacture.        Mr. 
Crowe  and   Mr.   Sansom,    in  their  report,  do  not   refer 
s])ecifically  to  this  class  of  goods.        IJut  in  alluding  to 
the  fact  that  Japan's  export  trade  is  at  a  standstill,  they 
state  plainly  that  her  present  costs  of   production  are 
too  high.     Furthermore,  the  high  exchange  value  of  the 
yen  adds  to   the   difficulties  of   finding  markets   for  her 
goo<ls  in  the  impoverished  countries  of  the  world.      An- 
other    weighty     factor     against     Japanese    competition 
abroad    is,  we   know,  the    failure   to   maintain  quality. 
Meanwhile,  so  long  as  the  domestic  demand  is  good  and 
Japanese  articles  remain    high    in   ]>rice.   there    will   be 
opportunities  for  selling  British  ])roducts. 
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THE     BLACKBURN     (EAST)     ELECTRICITY     WORKS. 


FOK  some  yeai-H  before  the  war  the  need  for  an  increased 
electrical  power  supply  had  been  occupying  the  atten- 
tion of  the  Blackburn  Electricity  Committee,  and  in 
1912,  Mr.  P.  P.  Wheelwright,  engineer  and  manager  of 
the  electricity  department,  submitted  to  the  Town  Coun- 
cil preliminary  plans  for  a  complete  power  station  to 
contain  two  5,000-kW  turbo  alternators,  with  the  neces- 
sary boilers  and  accessory  plant.  These  plans  were  sym- 
pathetically received  by  the  Town  Council,  and  after 
careful  consideration  a  scheme  based  upon  them  was 
drawn  up  and  submitted  to  the  Board  of  Trade  which  in 
li)ll  granted  its  sanction  for  the  work  to  proceed.  As  a 
result  of  this  the  requisite  land  was  bought,  and  it  is 
upon  this  land  that  the  present  station  is  being  erected. 
During  the  war  the  scheme  was  held  in  abeyance,  and 
when  in  1919  the  Council  returned  to  a  reconsideration 
of  the  plans  it  was  found  that  the  wider  experience  of 
the  advantages  of  the  electrical  drive  obtained  dtiring 
the  war,  and  the  conse(juent  increased  popularity  of  this 
form  of  power,  had  increased  the  demand  for  electricity 
in  the  district  so  that  it  greatly  exceeded  that  antici- 
pated in  1914,  and  accordingly  the  original  plans  were 


columns  were  up,  in  another  two  montiis  tiie  steel  struc- 
ture was  complete,  while  before  the  end  of  the  year  the 
whole  building,  both  boiler  house  and  engine  house, 
had  reached  its  final  stages.  In  the  nieaiftime  the 
foundations  for  the  cooling  towers  had  been  laid,  well 
boring  was  progressing,  the  wharf  was  built  and  the 
canal  dredged,  cranes  were  erected  both  inside  and  out- 
side the  building,  foundations  were  laid  for  the  machi- 
nery, an  electric  locomotive  was  delivered,  and  all  the 
various  parallel  works  had  been  carried  out. 

Within  one  year  of  the  laying  of  the  foundation 
stone,  the  boilers,  the  economisers,  the  condensers,  the 
feed  pumps,  the  circulating  pumps,  the  ash-handling 
plant,  the  soot  blowers,  the  switchgear,  the  cranes,  the 
coal  conveying  and  mechanical  stoking  plant,  the  tur- 
bine and  the  alternator  for  the  first  half  of  the  station 
were  delivered,  and  to-day,  when  the  opening  ceremony 
takes  place,  finds  the  first'  half  of  the  station  in  com- 
mission; it  is  expected  that  the  station  will  be  complete 
and  in  final  running  condition  before  the  early  spring 
of  next  year. 

In  designing  tlie  plant  special  care  has  been  taken  to 


Fig.  ].— E.\ti;iuoh  oi-  Blackiu'k.v  (East)  Puwek  Statig.n'. 


redrafted  to  make  provision  for  a  station  of  double  tlie 
tlie  original  capacity.  The  present  station  will,  there- 
fore, contain  two  10,000-kW  turbo-alternators. 

Tenders  for  the  comprehensive  carrying  out  of  these 
plans  were  invited,  and  that  of  the  English  Electric  Co. 
was  accepted  by  the  Council  in  August,  1919,  and  work 
was  commenced  immediately  upon  the  first  power  station 
to  be  built  under  the  auspices  of  the  Electricity  Com- 
missioners. Sir  John  Snoll,  and  tlie  l"]lectricity  Commis- 
sioners under  his  chairmanship,  have  exhibited  the 
warmest   and  most   practical  symiiathy  with   the   work. 

Credit  is  due  to  Mr.  F.  C.  Mitchell,  of  the  Mitchell 
Conveyor  Co.,  who  prepared  designs  of  the  structure 
in  such  a  way  that  steel  work  was  ordered  within  the 
first  month  of  the  contract,  and  during  tlie  progress 
and  erection  of  the  jnli  no  ra<lical  alterations  have  been 
necessary,  nor  has  debn  been  caused. 

The  ground  forming  tlie  site  of  the  station  was  water- 
logged, and  some  form  of  artificial  foundation  had  to 
be  employed.  In  preference  to  erecting  a  building  on 
piles,  it  was  decided  to  build  a  concrete  raft.  Before 
building  the  raft  a  spei'ial  line  of  Iiroad-ffaiiire  railway, 
1,000  yards  long,  was  laid  from  tlie  local  gasworks 
siding  to  the  site  of  the  slatioii  to  facilitate  the  bringing 
up  of  iiiaterial.  Tlie  rafl  was  completed,  and  the 
foundation  stone  was  laid  on  May  13th,  1920.  After 
this  the  progress  was  rapid ;  two  months  later  the  steel 


ensure  tliat  the  supply  of  coal  to  the  statimi  siiall  be 
economically  dealt  with,  and  so  arranged  that  tlie  de- 
partment is  free  to  receive  coal  either  by  canal  or  rail. 
The  main  20-ton  travelling  crane  represents  the  com- 
plete receiving,  storing,  reclaiming,  and  weighing  plant 
for  the  station.  The  full  wagon  is  lifted  by  the  crane, 
weighed  by  the  crane  operator,  discharged  into  the  coal- 
hopper  or  (III  to  a  storage  heap  and  the  empty  wagon 
weighed  again  licfore  being  replaced  on  the  track,  so 
that  the  net  weight  of  coal  is  ascertained.  The  one  crane 
operator  discharges  the  wagon  and  weigiis  the  coal, 
thus  cutting  out  the  weighbridge  with  capstans  and 
attendants,  and  the  .shunting  usually  necessary.  When 
the  coal  is  not  to  be  placed  into  stock  it  is  discharged 
direct  by  the  crane  into  the  receiving  hopper  of  a  skip 
hoist.  The  skip  hoist  and  belt  conveyor  work  automati- 
cally, one  ton  of  coal  being  fed  by  weight  into  the  skip 
every  time  the  skip  is  elevated.  The  operations  are 
(•(iiinted  so  that  a  correct  record  of  the  amount  of  coal 
passed  up  into  the  bunkers  is  kept.  A  maximum  of 
•JO  tons  per  hour  can  be  dealt  with  in  this  war.  In  ad- 
dition to  lower  power  consumption  the  upkeep  and 
general  rejiair  costs  of  a  skip  hoist  are  very  light  rom- 
))ared  with  any  other  form  of  elevating  gear.  .\  Mitchell 
belt  conveyor  ilistributes  the  coal  to  any  portion  ot  the 
liuiiker,  and  completes  this  plant,  which,  it  is  claimed. 
i<  the  most  efficient  that  could  be  devised. 
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When  unloading  from  barges  or  reclaiming  from 
store,  an  electric  grab  is  attached  to  the  20-ton  crane. 
This  grab  has  only  to  be  hooked  on  to  the  crane  ropes. 
The  power  for  closing  the  spades  is  provided  by  a  motor 
inside  the  claw  of  the  grab  itself,  which  makes  it  pos- 
sible for  the  same  grab  to  be  attached  to  any  other  crane 
that  may  be  installed,  and  retain  all  the  advantages 
of  a  doubft-rope  grab. 

For  removing  the  ashes  from  the  boiler  house  an  elec- 
tric battery  lo<(iiiiotive  is  employed  ;  this  hauls  a  specially 
designed  truck  under  the  a>(h  pit  door,  where  it  is 
tiiled.  After  loading,  the  locomotive  takes  the  truck  to 
a  patent  distributor  otitside,  where  the  ashes  are  dis- 
charged on  to  a  moving  belt  which  distributes  them  over 
the  surrounding  ground.  By  the  arrangement  of  the 
distributor  a  wide  area  of  discharge  is  obtained,  and  the 
one  man  who  drives  the  locomotive  also  attends  to  the 
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Fig.  2. — Coal-handling  Aitaratus  and  Canal. 

distribution  of  the  ashes  on  the  ground  which  has  to 
be  made  up.  On  the  present  site  the  amount  of  ground 
wliich  has  to  be  made  up  is  considerable,  so  that  a  dump 
for  ashes  is  provided  for  many  years.  A  fixed-radius 
jib  crane  is  also  provided  for  use  in  the  event  of  the 
20-ton  crane  being  out  of  commission.  This  is  fixed 
in  position  near  the  canal  wharf  so  that  the  path  of 
the  radius  arm  covers  both  the  barges  moored  alongside 
and  the  underground  hopper. 

The  boiler  room  jilant  comprises  seven  boiler  units 
of  the  Babcock  &  AVilcox  type,  each  having  a  steaming 
capacity  of  50,000  lb.  per  hour  as  a  normal  duty. 
Kach  unit  is  fitted  with  a  superheater  and  superimposed 
(ireen  economiser  of  the  horizontal  tube  type  and  three 
mechanical  stokers  of  the  Underfeed  self-contained, 
forced-draught,  travelling-grate  type.  Coal  is  fed  to 
the  stoker  hoppers  from  the  overhead  bunkers  through 
I'hutes  fitted  with  control  valves.  The  coal  burnt  by  the 
stoker  is  measured  as  it  passes  into  the  furnace  by  Lea 
coal  meters  attached  to  each  stoker.  The  ash  and  clinker 
from  the  stokers  is  drojiped  into  special  ash  chutes  built 
to  the  underside  of  the  stokers  and  is  emptied  into 
trucks  running  on  a  special  track  fixed  in  the  boiler 
rcoiu,  whence  it  is  conveyed  to  t'he  distriliutcjr.  Stcaui 
is  generated  at  a  pressure  of  210  lb.  per  si|.  in.  and 
superlieated   to  a  total   temperature  of   600   (leg.   V. 

Kach  boiler  is  ])rov)ded  witli  a  |)olished  cnamclkMl 
slate  panel  carrying  two  steam-flow  recorders  and  in- 
dicators: a  CO:  indicator;  a  dial  draught  gauge:  a 
pressure  recorder  ;  and  a  six-way  temperature  indicator 
for  registering  the  temperatures  of  tlie  economiser  inlet 
and  outlet  water,  economiser  inlet  and  outlet  flue  gases, 
and  the  steam  temperature  at  tlie  superheater  box. 

The  boilers  arc  operated  on  the  balanced  draught 
svsteni.  The  stokers  are  provided  with  separate  forced 
draucrht  fans,  and  the  chimneys  are  divided  into  two 
jiortions  at  their  lower  sections  and  fitted  witii  induced 
draught  fans  whidi  draw  the  gases  of  combustion  down 
one  section  of  the  chimney  from  the  outlet  of  the 
economisers  atid  discli;ir[;e  them  upwards  through  the 
other  portion  of  the  rliimney.  This  arrangement  en- 
sures the  maintenance  of  efficient  combustion  with  fuels 
of  varying  heat  values.     Each  boiler  unit  is  fitted  with 


a  soot  cleaning  equipment,  consisting  of  a  rotary  device 
for  directing  steam  at  high  velocity  on  to  the  tubes  while 
the  plant  is  in  operation.  These  ajipliances  are  so 
situated  tliat  the  whole  tube  area  is  covered  by  the  rotary 
jets,  which  are  periodically  operated  by  hand.  This  is 
the  first  large  power  house  in  Britain  to  be  equipped 
throughout  with  this  plant.  It  abolishes  the  necessity 
for  hand  lancing,  a  costly  and  very  often  inefficient 
method  of  keeping  the  boilers  clean,  and,  moreover, 
these  equipments  will  effect  a  reniarkaliK'  saving  in  fuel 
consumption. 

The  circulating  water  for  the  surface  condensers, 
after  passing  through  the  condensers,  is  pumped  into 
fo<ir  cooling  towers,  where  it  is  cooled  down  to  a  tem- 
perature of  about  75  deg.  F.  A  pond  is  constructed 
under  each  tower,  from  which  the  circulating  pumps 
draw  their  supply.  The  only  new  water  to  be  provided, 
therefore,  after  the  initial  starting  up  is  that  necessary 
to  make  up  the  losses  caused  by  evaporation  and  wast- 
age, which  will  be  obtained  from  a  well  sunk  near  tlie 
cooling  ponds.  Condensing  water  can  also  lie  taken 
from  the  canal  and  afterwards  returned. 

The  pipework  between  the  pumps  and  towers  is  inter- 
connected so  that  it  is  possible  for  either  pump  to  draw 
water  from  or  discharge  it  to  any  one  or  more  of  the 
four  towers.  An  emergency  supply  tank  is  provided, 
situated  upon  the  roof ;  this  has  a  capacity  of  about 
18.000  gallons.  This  tank  will  also  be  used  for  emer- 
gency water  supply  for  any  point  of  the  station.  In  the 
turbine  house  a  60-ton  overhead  electric  travelling  crane 
is  erected,  fitted  with  an  auxiliary  hoist  of  10  tons 
capacity. 

Electricity  is  generated  at  6.600  volts,  and  is  con- 
trolled by  an  extra-high-pressure  switchboard.  The 
switchgear  comprises  separate  cubicles  for  the  e.h.p. 
gear,  situated  in  a  separate  cell  room,  immediately 
below  the  control  desk.  The  control  board  is  of  the  desk 
type,  and  is  mounted  in  the  switch  room,  while  the 
operating  levers  pass  through  the  switchroom  floor  into 
the  cubicle  room  below.  The  gear  is  designed  to  have  a 
breaking  capacity  suitable  for  direct  connection  to  bus- 
bars supplied  by  generating  plant  of  much  larger  capa- 
city. 

The  turbo-alternator  plant  consists  of  two  10,000-kW 
impulse  turbines  and  6.600-volt,  50-period,  3-phas6 
alternators  supplied  with  cool  washed  air  from  a  patent 
air  filter. 
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Fig.  3.— Interior  of  Engine  Room. 

Eacii  set  is  conqdete  witli  surface  condenser,  extrac- 
tion pmnp,  circulating  water  pum))s.  A-c.  The  steam 
from  the  turbines  after  being  condensed  is  ])a8sed 
through  a  "closed  feed  system."  The  condensed  steam 
is  fed  direct  to  the  suction  of  the  turbine-driven  boiler 
feed  pumps,  which  feed  the  water  directly  to  the  inlet 
of  tlie  economiser.  where  it  is  heated  during  circulation 
by  the  combustion  gases.  The  delivery  into  the  boilers 
is  regulated  automatically  by  Copes  feed  regulators. 
There  are  three  turbine-driven  boiler  feed  pumps,  each 
capable  of  supplying  three  boiler  units,  so  that  with 
the  w^hole  station  in  operation  there  is  one  spare  feed 
pump. 
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For  the  auxiliary  plant,  alternating-current  supply 
will  be  transformed  down  to  400  V  by  three  500-k\V 
transformers,  which  are  connected  to  the  low-pressure 
a.c.  switchboard.  This  board  may  also  be  supplied,  if 
necessary,  from  the  Jubilee  Street  station. 

To  provide  a  supply  for  the  d.c.  motors  and  station 
lighting  there  are  three  320-kW  rotary  converters,  which 
draw  their  incoming  supply  from  the  400-volt  a.c.  board 
and  supply  d.c.  to  a  400-volt  switchboard.  These 
rotary  converters  are  arranged  so  that  in  the  event  of 
the  main  generating  sets  not  being  in  operation  they 
can  be  operated  by  a  supply  from  the  Jubilee  Street 
station. 

Fig.  1  is  a  reproduction  of  a  photograph  conveying 
an  idea  of  the  size  of  the  station ;  the  skip  hoist  which 
takes  the  coal  up  to  the  distributing  belt  is  seen  (not 
very  clearly)  to  the  left  of  the  background.  Fig.  2  is 
another  exterior  view  showing  the  coal-handling  gear 
and  the  canal  from  which  the  feed  water  is  taken.  The 
interior  of  the  engine-room  is  shown  in  fig.  3 ; 
the  switcli-room,  offices,  &c.,  are  to  the  right.  The  first 
get  is  seen  in  position,  and  the  foundations  for  the 
second  set  aj)pear  in  the  foreground.  Two  rotary  con- 
verters are  in  an  enclosure  seen  at  the  buck  of  tlie 
picture,  the  third  being  hidden. 

The  welfare  of  the  station  employes  has  received  close 
attention,  there  being  ample  accommodation  for  meals, 
a  number  of  bathrooms,  and  lavatories.  Tlie  station  is 
well  lighted  by  day  and  night,  both  boiler  house  and 
turbine  room  having  glass  roofs.  The  switchroom, 
mess-rooms,  offices,  &c..  are  finished  off  with  glass  tiles, 
and  the  floors  are  made  up  with  "  Doloment."  It  is 
thus  possible  to  clean  out  all  the  rooms  by  means  of  a 
hose  pipe.  One  end  of  the  switchroom  has  a  blank  wall, 
and  u])on  this  it  is  proposed  to  draw  a  diagram  ot  the 
whole  Blackburn  system  ;  this  will  be  of  great  assistance 
to  the  engineers. 

Taken  as  a  whole,  the  station  represents  an  excellent 
example  of  up-to-date  practice,  and  Mr.  Wheelwright 
and  the  English  Electric  Co.,  and  its  sub-contractors, 
are  to  be  congratulated  upon  this  valuable  addition  to 
the  power  system  of  the  district. 


INSTALLATION    COSTS,    AND    THE 

DEVELOPIWENT     OF     NEW      FIELDS     FOR 

ELECTRIC    LIGHTING. 


FoK  the  timely  and  suggestive  notes  which  follow  we  are 
indebted  to  Mr.  J.  W.  Beauchamp,  director  and  secre- 
tary of  the  Electrical  Development  Association ;  we  re- 
produce them  practically  in  his  own  words,  in  the  nope 
that  they  will  help  to  stimulate  enterprise  in  tlie  direc- 
tion of  popularising  the  use  of  electricity  :  — 

I  think  most  people  in  the  electrical  industry  are  be- 
ginning to  realise  that  within  the  past  two  years  there 
has  been  a  most  notable  increase  in  public  approval  of 
electricity  and  electrical  methods.  The  Press  deals  with 
letters,  articles  and  references,  direct  or  indirect,  on  the 
advantages  of  electricity,  and  the  immense  benefit  which 
must  follow  from  its  wider  use.  A  very  large  section  of 
the  people  are  quite  convinced  that  they  wish  to  use  elec- 
tricity, and  will  do  so  as  soon  as  they  possibly  can. 

Although  costs  have  risen  so  much,  one  hears  of  fewer 
complaints  about  the  price  of  electricity  or  of  electrical 
apparatus  than  one  hears  about  the  diHlculty  of  getting 
connected  and  supplied.  Nevertheless,  I  feel  at  the  pre- 
sent time  that  the  great  check  upon  new  electric  lighting 
business  lies  in  the  difficulty  which  many  people  are  ex- 
periencing in  paying  for  installation  work. 

With  regard  to  lighting,  a  few  points  must  be  kept 
clearly  in  mind  :  — 

L  That  we  have  obtained  most  of  tlie  luisiness  avail- 
able from  the  fairly  well-to-do  and  the  rich,  whilst  in 
commerce  and  in  industry  electric  lighting  is  adopted 
automatically  for  all  extensions  and  now  enterprises. 

2.  Therefore  our  great  field  of  further  lighting  busi- 
ness lies  with  the  middle  class,  and  amongst  the  houses 


inhabited  or  to  be  inhabited   by   working  people  iu  the 
ordinary  sense  of  the  term. 

In  securing  further  lighting  business  one  achieves 
much  more  than  at  first  sight  appears.  Electric  light- 
ing opens  tlie  door  to  all  other  forms  of  electrical  appli- 
cation;  with  the  exception  perhaps  of  power,  one  seldom 
or  never  hears  of  any  application  for  electricity  supply 
without  lighting — almost  always  it  is  the  introduction 
to  the  use  of  electrical  energy  for  heating,  cooking,  and 
mechanical  purposes.  Even  in  shops  and  factories 
where  electricity  is  sometimes  sought  for  mechanical 
power  only,  the  electrical  engineer  knows  by  experience 
from  the  day  it  goes  in  that  the  gas  or  other  lighting  is 
doomed. 

For  these  reasons  1  feel  that  one  can  never  do  too  much 
to  bring  about  the  addition  of  new  lighting  installations, 
and  that  those  who  work  towards  that  end  perhaps  in 
the  first  instance  for  their  own  immediate  benefit  are 
really  assisting  the  whole  of  the  industry — electric  light- 
ing is  the  spear-head  of  the  business. 

1  have  been  tempted  to  present  these  remarks  again  at 
the  present  season  of  the  year,  although  to  many  they 
must  be  platitudes,  because  it  has  been  brought  home  to 
nie  that  there  are  some  places,  perhaps  a  good  many, 
where  the  price  of  electrical  energy  has  not  risen  during 
recent  years  so  rapidly  as  the  price  of  gas,  and  conse- 
quently an  admirable  field  for  additional  business  exists 
if  only  something  can  be  done  to  cheapen  services,  inter- 
nal wiring,  and  fittings,  that  is  to  say,  to  cheapen  the 
'  all-in  "  cost  of  the  installation  to  the  landlords  or 
tenants  concerned. 

Only  recently  I  met  a  case  where  electricity  had  not 
gone  beyond  8d.,  whilst  gas  had  steadily  climbed  to  7s. 
per  1,000  ft.  There  was  not  any  wide  use  of  electricity 
amongst  the  houses  of  the  town,  one  which  has  passed 
through  a  great  deal  of  adversity  and  where  money  is 
not  plentiful,  but  some  of  the  people  who  were  using 
electric  lighting  voluntarily  explained  the  fact  by  saying 
that  it  was  "  so  much  cheaper  than  gas." 

Although  we  are  aware  of  the  truth  of  this  statement, 
i;  is  not  often  that  it  is  put  to  us  so  clearly. 

It  is  perhaps  worth  while  to  look  at  this  matter  from 
the  point  of  view  which  the  E.D.A.  has  already  adopted 
with  regard  to  heating  and  cooking. 

It  will  be  remembered  that  figures  have  been  prepared 
showing  roughly  the  commercial  relationship  or  com- 
petitive values  of  electricity  and  gas  for  domestic  heat- 
ing and  cooking  by  means  of  arbitrary  figures  of  merit 
relating  the  cost  of  a  kilowatt-hour  to  the  price  of  1.000 
ft.  of  gas. 

Similar  treatment  with  the  rates  in  vogue  for  lighting 
leads  to  quite  startling  results  in  some  cases.  For 
example,  we  know  that  in  many  places  Is.  is  charged  for 
electricity,  whilst  from  4s.  6d.  to  5s.  6d.  per  1.000  f.. 
for  gas  IS  not  an  uncommon  figure;  in  these  districts 
plenty  of  business  can  be  tlone  where  the  cost  ot  instal- 
lation is  not  too  serious  a  factor. 

Now,  the  lighting  figure-of-merit  in  such  a  case  may 
be  called  5,  produced  by  dividing  electricity  at  Is.  into 
gas  at  r)s.  Turn  to  another  town  where  electricity  is  still 
standing  at  .Sd.  a  unit  and  gas  has  risen  to  7s.;  the 
figure-of-merit  is  something  of  the  order  of  10,  from 
whicli  one  may  detluce  that  new  business  should  be  very 
easy  in  the  latter  district. 

1  would  suggest  that  it  is  well  worth  while  to  consider 
tliese  relative  values  for  all  applications  of  electricity; 
the  results  tend  to'  direct  one's  efforts  into  the  best 
channels  for  immediate  effect,  and  although  allowance 
must  be  made  for  the  varying  conditions  of  dit^'erent 
people  and  districts,  yet  it  does  appear  that  there  are 
still  plenty  of  areas  where  a  little  assistance  in  propa- 
ganda towards  cheaper  wiring  systems,  or  more  parti- 
cularly methods  of  assisting  supply  undertakings  to  pro- 
vide installations  on  hire  or  hire  purchase,  should  lead 
to  a  very  considerable  further  development. 

New  lighting  business  to-day  is  worth  a  good  deal 
n\ore  to  the  contractor  than  was  tlie  case  a  few  years  ago, 
because  it  is  now  possible  to  follow  it  up  with  many 
applications  of  electrical  energy  which  were  not  freely 
available  before  the  war. 
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NOTES  CONCERNING  CONTACT  PYROMETERS. 


By    "ELECTRODE. 


A  PTUOMETEU  has  been  jocularly  described  as  an  instru- 
ment whose  use  will,  in  the  hands  of  different  persons, 
produce  either  good  results  or  bad  language.  That  it  is 
possible  to  achieve  the  former,  renders  it  at  once  worthy 
of  consideration,  while  its  being  the  cause  of  the  latter 
invites  investigation. 

Pyrometers  may  be  divided  into  two  distinct  classes, 
and  the  purpose  of  the  present  article  is  to  review  the 
contact  or  tube-stem  pyrometer  (which  is  so  familiar  in 
engineering  shops)  rather  than  the  radiation  or  optical 
type  which  requires  more  skilful  manipulation.  The 
thermo-electric    pyrometer   stands   alone,    as    a   device, 
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Fig.  1. — Fibre    Fig.  2. — Cable-supporting 
Insulating  Bush.  Pebbulb. 

for  the  measurement  of  high  temperatures  with  preci- 
sion, but  like  all  moving-element  instruments  it  is  not, 
nor  is  it  intended  to  be,  fool-proof. 

The  accurate  measurement  of  temperatures  is  a  ques- 
tion of  supreme  interest  to  electrical  engineers  to-day, 
just  as  it  is  the  desideratum  in  the  foundry  and  tool 
room.  In  certain  avenues  of  the  electrical  industry, 
it  W'ould  appear  to  be  more  satisfactory  to  train  the 
manual  and  non-technical  worker  into  the  intelligent 
handling  of  the  simple  indicators  and  measuring  in- 
struments he  has  been  selected  to  use,  rather  than  rely 
upon  a  series  of  safeguarding  devices  which,  while 
tliey  may  add  robustness,  usually  imjiair  the  sensitivity 
of  an  instrument. 

The  former  practice  was  adopted  in  connection  with 
furnace  attendants  and  tool-room  operators,  to  whom 
the  function  and  uses  of  thermo-electric  pyrometers  was 
simph'  explained,  together  with  a  few  hints  regarding 
careful  handling  and  the  importance  of  clean  and  firm 
contact. 

The  result,  in  a  large  works  where  something  like  a 
score  of  such  portable  pyrometers  are  in  daily  use,  has 
been  satisfactory,  and  its  success  demonstrated  by  the 
very  infrequent  calls  upon  the  .services  of  the  electrical 
section  lo  remedy  any  minor  defects. 

In  the  early  days  the  tool-room  mechanic  and  the 
foundry  men  viewed  the  introduction  of  pyrometers  with 
scepticism,  and  u.sed  them  with  a  tolerant  attitude,  but 
to-day,  after  a  period  of  ten  years,  it  can  be  recorded 
that  the  failure  of  an  indicator  to  read  oft  the  zero  is 
sufficient  to  induce  a  state  of  mental  agitation  in  any 
of  the  attendants.  Portable  instruments  are  more  prone 
to  depart  from  the  path  of  strict  veracity  than  the  wall 
or  switchboard  pattern,  because  they  are  subjected  to 
innumerable  shocks  and  stresses  during  handling  and 
operation. 

A  pyrometer  may  be  divided  into  three  main  com- 
ponents, viz.  :  (n)  The  indicator  or  galvanometer  ;  (h) 
thermo-couple  or  tube  stem,  and  (c)  connecting  leads 
and  connector.  It  is  a  tribute  to  pyrometer  manufac- 
turers that,  in  so  far  as  the  writer's  experience  is  con- 
cerned, only  isolated  cases  of  failures  have  been  trace- 
able under  headings  (a)  or  (6).     The  admission  of  dust 


througii  the  imperfect  refitting  of  the  hardwood  casing 
of  tlie  indicator  caused  the  moving  element  to  stick  in 
one  instance.  Regarding  item  (b)  two  distinct  and 
separate  failures  are  recorded.  The  fibre  insulating 
bush  (b,  tig.  1)  disintegrated  after  long  service  in  a  hot 
situation,  short-circuiting  the  couple,  while  the  remain- 
ing breakdown  was  simply  due  to  the  warping  of  the 
tube  stem,  this  causing  intermittent  contact  between 
the  stem  and  the  alloy  rod. 

At  least  75  per  cent,  of  the  defects  noted  have  been 
caused  by  the  flexible  connecting  leads  chafing  and 
breaking  away  from  the  swivel  connector  to  which  they 
are  attached,  or,  by  indifferent  contact,  established 
when  the  latter  has  been  screwed  down. 

To  affix  a  robust  brass  connector  to  a  length  of  flexible 
of  similar  grade  to  that  in  common  use  for  ammeter 
shunt  leads  is  inimical  to  long  service  in  the  works, 
although  it  may  satisfactorily  meet  laboratory  condi- 
tions. Repeated  breakages  of  the  indicator  leads  at 
the  point  of  entry  into  the  brass  connector,  led  to  the 
adoption  of  "workshop"  and  other  protected  flexible 
wire,  with  somewhat  better  results.  Even  this  grade  of 
cable  would  obviously  not  withstand  the  normal  con- 
ditions to  which  portable  pyrometers  are  subjected,  and 
by  contact  with  the  floor,  or  not  too  gentle  stowage,  soon 
lapsed  into  a  perished  condition. 

Finally,  a  cab-tire-sheathed  cable  was  tried,  after  I'on- 
sideration,  and,  to  lend  additional  support  to  this 
heavier  cable,  a  long  brass  ferrule  was  fitted  into  the 
toj)  screwed  coupling  (fig.   2). 

This  furnished  the  requisite  mechanical  strength; 
for  the  instrument  to  which  this  cable  was  attached  has 
now  been  in  service  continuously  for  over  two  years 
and  is  the  cherished  companion  of  a  certain  foundry 
operator. 

With  regard  to  tlie  reliability  and  accuracy  of  thermo- 
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Temperature  Cubves  ofm-i 
ElijCLOSEO    Ni;HROME    Re,  il6T^^lCE.  ToJBt 


O  lb  20      MINUTES     30  AO  0<J 

I'u;.  •'!.— .XccfiiAC'V  Test  ov  Pohtaui.i;  'J'iii;iiM(i-i;i,i;cTiiic 
•  Pyrometer. 

electric  pyrometers,  the  advisability  of  periodical  verifi- 
cation is  recommended,  just  as  switcliboard  measuring 
instruments  are  (or  should  he)  similarly  calil)ratcd.  The 
wisdom  of  this  course  was  demonstrated  some  time  ago 
when,  in  connection  with  a  steam  generating  plant,  the 
reading  of  tiio^  indicator  attached  to  a  supcrlieat  steatii 
couple  was  openly  disjjuted  by  the  Iioiler-house  super- 
intendent, wlio  also  added  gi-iif  nitons  opinions  on 
thermo-electric  pyrometry. 

Reference  to  the   "  filing  "   cabinet  revealed  tlie  fact 
that   this    particular    pyrometer   had   emerged   from   a 
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recent  check  tost  remarkably  well.  But  "  as  one  man's 
word  is  no  man's  word,"  a  spare  thermo-couple  together 
with  its  pyrometer  were  verified  in  a  pure  lead  bath, 
and  against  a  mercurial  thermometer,  by  coincident 
immersion.  Tliis  was  substituted  for  the  doubtful  ii\i- 
paratus,  and  a  comparatively  similar  reading  was 
shown  for  the  steam  temperature.  Thereupon  the  boiler 
was  shut  down,  and  finally  a  defect  localised  in  the 
superheater  system. 

The  thermo-couple  wliicli  had  been  displaced  was  then 
inserted,  together  with  a  mercury  thermometer,  into 
a  small  metallurgical  resistance  furnace  to  ascertain  its 
behaviour  by  direct  comparison,  and  to  obtain  some 
idea  of  its  "  time  constant."  Simultaneous  readings 
were  taken  every  two  minutes  and  the  values,  precisely 
as  observed,  plotted  as  shown  in  fig.  3.  The  result  was 
gratifying,  especially  as  this  particular  pyrometer  had 
been  in  service  for  several  years. 

Too  much  care  cannot  be  taken  to  establish  perfect 
electrical  contact  at  the  junction  of  the  indicator  leads 
and  the  stem  of  the  thermo-couple,  as  the  following 
vesistance  values,  which  were  obtained  when  testing  out 
the  pyrometer  outfit  under  review,  will  testify:  — 

Resistance  of  galvanometer   moving  coil,    3.1    ohms. 

Swamping  coil  (galvanometer)  resistance,  2.0  ohms. 

Flexiljle  connecting  leads,  0.15  ohm. 

Thermo-couple  (cold)  complete,  0.31  ohm. 

Thermo-couple  (600  deg.  C.)  complete,  2.5  ohms. 

The  galvanometer  or  indicator  was  found  to  give  a 
full-scale  deflection  of  1,200  deg.  C.  with  80  milli-volts 
so  that  when  indicating  600  deg.  C.  the  "  drop  "  across 
the  galvanometer  would  only  be  O.O-l  volt  (approxi- 
mately). These  tests  were  made  solely  in  order  to  obtain 
useful  information  regarding  pyrometers  under  prac- 
tical conditions,  and  to  ascertain  the  "  reliability  fac- 
tor "  of  such  instruments  when  compared  with  other 
temperature  measuring  devices  and  methods  adopted  in 
the  realm  of  industrial  enuineerine;. 


BOILER     HOUSE     TECHNIQUE. 


(Communicated.) 


Pending  the  use  of  more  modern  plant  and  the  achieve- 
ment (if  coal  saving  due  to  linking-up,  it  may  be  worth 
while  to  consider  if  something  can  be  done  to  get  an 
immediate  (even  if  small)  improvement  in  the  average 
steam-raising  efficiency  of  public  electricity  works. 

In  most  stations  engine-room  efficiency  can  only  be 
raised  by  exjiendifure  on  plant.  There  arc,  however, 
Init  few  jiower  Jiouses  where  some  small  saving  cannot 
be  made  in  the  boiler  house. 

Some  moderate  increase  in  maintenance  cost  or  more 
often  the  employment  of  additional  and  skilled  super- 
vision will  in  many  cases  enable  the  extra  expenditure  to 
be  covered  by  savings  in  fuel  burned. 

Expenditure  on  testing  appliances  and  refinement  in 
fuel-saving  apparatus  has  often  failed  to  produce  a  con- 
tinuoiis  return  because  such  capital  expense  has  not 
been  supported  by  proper  maintenance  and  supervision. 
Steam-raising  plant  is  subject  to  rapid  deteriorating 
iuHuences — it  is  operated  by  men  who,  whilst  perhaps 
having  as  much  knowledge  of  the  principles  underlying 
their  work  as  those  responsible  for  the  engine  room,  are 
in  the  boiler  house  able  to  make  or  mar  economical 
results  more  immediufely  than  is  the  case  with  other 
portions  of  the  plant. 

The  principles  are  known,  ns  well  as  the  remedy;  it 
lies  in  sound  equipment,  ample  maintenance  and  edu- 
cated supervision.  The  difficulty  with  many  of  the 
Bmaller  undertakings  is  to  find  suitable  men,  and  per- 
suade the  employer  body  that  it  is  worth  while  to  keep 
supervisors  who  apparently  have  little  to  do  and  call  for 
a  fairly  high  scale  of  wages. 

It  may  not  be  impossible  to  suggest  a  means  whereby 


action  which  is  usual  in  large  undertakings  could  to  an 
extent  be  imitated  in  small  ones  in  order  to  achieve  an 
increase  in  average  efficiency  and  reduce  the  amount  of 
coal  handled  and  destroyed,  whilst  waiting  for  the 
smaller  jilants  to  be  superseded. 

The  collection  of  statistics  of  coal  consumption  per 
kWh  in  central  stations,  as  carried  out  by  the  Coal  Con- 
troller during  the  war,  should  be  continued  (possibly  it 
is  being  continued);  these  statistics  could  be  roughly 
sorted  into  clas.ses,  according  to  load  and  plant  condi- 
tions, when  for  each  class  a  fair  (coal  per  kWh)  value 
could  be  assessed  ;  failure  to  reach  that  figure  would  be- 
come a  condition  undesirable  to  those  in  charge  of 
works.  Such  a  system  of  checking  results  should  be 
accompanied  by  practical  assistance  in  improving  the 
efficiency  of  the  staS  employed  and  in  supporting  the 
responsible  engineers  in  any  application  to  their  autho- 
rities for  more  assistance  or  expenditure  on  upkeep. 

Instructions  in  steam  practice  might  also  be  given  to 
responsible  members  of  the  staffs  of  undertakings  where 
results  were  deemed  to  be  unsatisfactorj'. 

This  could  best  be  carried  out  by  selecting  (with  the 
agreement  of  the  owners)  a  few  medium-sized  works  in 
different  parts  of  the  country,  such  works  to  be  notable 
for  achieving  good  coal  figures  without  undue  expendi- 
ture on  "  methods  "  and  with  load  conditions  as  normal 
in  the  smaller  works. 

These  selected  works  would  then  be  used  as  demon- 
stration centres,  men  being  sent  to  observe  and  assist 
in  running  and  maintenance  (boiler  house  only)  for  suit- 
able periods  ;  in  this  way  the  men  from  small  stations 
might  find  a  stimulus  towards  better  results  and  learn 
that  the  secret  of  boiler-house  efficiency  lies  in  con- 
tinuous supervision  of  the  unskilled,  and  never-ending 
attention  to  the  state  of  the  plant,  rather  than  in  the 
possession  of  costly  instruments  and  checks. 

Some  of  the  smaller  stations  are  weak  also  on  records  : 
it  is  possible  to  find  in  the  general  offices  statistics  of 
flue  gases  and  other  check  figures  which  seem  highly  im- 
probable after  an  inspection  of  the  plant. 

The  demonstration  courses  suggested  would  awaken 
many  to  the  fact  that  test  figures  are  of  most  interest 
when  they  reveal  faults. 

Briefly,  the  idea  consists  in  admitting  that  many  of 
those  who  actually  supervise  the  burning  of  vast  quan- 
tities of  costly  fuel  are,  by  no  fault  of  their  own,  of  very 
limited  training  and  experience  in  the  technique  of  steam 
raising.  The  same  reproach  applies  to  the  private 
manufacturer — he  will  often  naaintain  a  costly  staff  and 
laboratory  to  check  the  food  or  other  product  which  he 
produces,  whilst  leaving  his  fuel  bill  to  the  mercy  of  men 
whose  wages  may  amount  to  but  a  minute  percentage  of 
its  value. 

If  it  were  possible  for  the  Electricity  Commissioners  to 
initiate  sucli  a  sclieme  as  indicated  they  would  do  doubt 
have  the.  assistance  of  the  Coal  Mines  Department,  and 
tlie  work  would  be  in  a  way  complementary  to  that  of 
the  Fuel  Research  Board.  Any  instruction  or  experi- 
ences offered  could  be  supplemented  by  experts  in  boiler 
design  and  the  use  of  coke  and  special  fuels. 

During  the  war  the  Coal  Controller  had  an  advisory 
organisation  in  being,  and  did  to  some  extent  check  the 
performances  of  public  utility  undertakings  and  manii- 
facturers  by  inspections  carrieil  out  and  reports  made, 
but  possibly  the  converse  method — i.e..  getting  the  actual 
men  engaged  on  the  work  to  leave  their  plants  for  short 
periods  and  to  act  under  guidance  in  other  and  some- 
what bettor  plants — would  have  a  more  lasting  effect, 
nnd  make  them  more  useful,  confident,  and  less  apt  to 
feel  that  nothing  better  can  be  done  than  they  are  at 
present  doing. 

It  would  be  worth  while  to  secure  the  friendly  co- 
operation of  the  Electrical  Power  Engineers'  Association 
in  work  of  this  kind  ;  that  body  has,  by  collective  bar- 
gaining, raised  the  scale  of  payment  to  its  members,  and 
probably  realises  that  in  some  cases  it  may  have  suc- 
ceeded in  securing  a  wajre  which,  whilst  "  right  for  the 
job,"  may  not  necessarily  be  right  for  the  man  now  in 
it  or  for  the  way  in  which  that  job  is  now  performed. 
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UNEMPLOYA\ENT     INSURANCE     AND 
ELECTRICAL     ENGINEERS. 


By  Jl>S.  J.  H.  STANSFIELD,  F.CLS. 


The  jjassiiig  of  the  Uneinployiuent  InsuraiiLe  Act,  1920, 
extended  the  provisions  of  the  principal  Act  passed  ten 
years  ago  to  all  employed  persons  with  certain  excep- 
tions mentioned,  the  exceptions  being  similar  to  those 
which  apply  to  Xatioual  Health  Insurance. 

There  were  many  engaged  in  trades  or  businesses  who 
Would  have  preferred  to  remain  outside  the  new  Act, 
and  when  it  was  recently  decided  bj'  Mr.  Justice  Roche 
that  engineers  who  looked  after  electric  lighting  plant 
were  not  insurable  under  tlie  Act.  they  may  have 
rejoiced. 

The  deiision  of  his  Lordship  will,  liuwcver,  not  affect 
a  large  numl)er,  but  tiie  grounds  of  tiie  decision  may  be 
of  interest  to  electrical  engineers  generally. 

The  exceptions  referred  to  include  "employment  in 
domestic  service  except  where  the  employed  person  is  em- 
ployed in  any  trade  or  business  carried  on  for  the  23ur- 
poses  of  gain." 

The  Junior  t\irlton  Club  employed  a  number  of  per- 
sons on  the  Club  premises,  including  one  who  was  an 
engineer  whose  duty  it  was  to  look  after  the  electric 
light,  and  as  the  Club  was  not  a  trade  or  business  carried 
on  for  purpose  of  gain,  the  Club  authorities  objected  to 
pay,  or  call  upon  their  employes  to  pay,  the  contribu- 
tions required  by  the  Act. 

The  Minister  of  Labour  bad  decided  that  contribu- 
tions were  payable,  and  an  appeal  having  been  made 
against  his  decision,  it  was  argued  before  Mr.  Justice 
Roche  on  June  30th  last,  wlien  the  appeal  was  allowed. 
His  Lordship  stated  that  by  the  Act  of  1920  domestic 
servants  were  not  insurable,  and  after  referring  to  a 
definition  or  description  of  "domestic  servant  "  in 
Pearce  v.  Lansdowne  (G9  L.T.  316),  he  said  he  thought 
that  domestic  servants  were  persons  whose  function  it 
was  to  be  about  their  emploj'ers'  persons  or  establish- 
ments for  the  purpose  of  administering  to  the  needs  or 
wants  of  such  employers  or  of  those  constituting  the 
members  of  such  establishments  or  of  those  resorting 
thereto,  including  guests.  That  covered  the  case  of  club 
servants,  who  were,  therefore,  domestic  servants  and  not 
within  the  Act. 

The  object  of  the  Unemployment  Acts  is  to  insure 
against  unemployment,  and  it  may  be  that  whilst  some 
club  servants  will  be  relieved  at  the  decision,  others 
would  have  preferred  to  have  the  decision  of  the  Minister 
of  Labour  confirmed,  and  it  may  be  pointed  out  that 
Section  4  of  the  Act  of  1920  allows  the  Minister  to  in- 
clude any  exempted  employments,  but  subject  to  a  draft 
of  the  Order  being  laid  before  each  House  of  Parliament 
for  not  less  than  twenty  days  during  which  the  House  is 
sitting,  and  provided  that  no  address  by  either  House 
again.st  the  Order  is  presented  to  His  Majesty. 

But  so  far  as  regards  electrical  engineers  generally, 
whatever  their  views  of  the  Act  may  be,  they,  with  tlieir 
emi»loyers,  are  (within  certain  limits  of  ago  and  le- 
muneration),  still  liable  to  pay  contributions  to  provide 
against  unemployment. 


LEGAL. 

Newbury  &  Thom.^s  v.  Leviksky. 
At  Southwark  County  Court  on  October  13th,  an  action  was 
l)rought  by  plaintiffs,  electrical  engineers,  of  60,  Westniiuster 
Bridge  Road,  London,  S,E.,  to  recover  i'16  15s.  from  J. 
1  A^vinsky,  proprietor  of  the  Electra  Picture  Palace,  West  Nor- 
wood, The  defendant  entered  a  counterclaim  for  £36  '2s.  (ict. 
Counsel  explained  that  the  claim  was  for  repairs  to  an  elec- 
trical apparatus  u.sed  at  the  theatre  for  the  production  of 
kinema  pictures.  In  .August,  1920,  the  plaintiffs  were  asked 
to  estimate  for  c^ertaiu  repairs.  The  work  was  comjileted,  but 
after  a  time  the  defendant  complained  that  it  was  not  at  all 
satisfactory,  and  that  the  apparatus  was  still  defective.  He 
had  to  call  in  the  services  of  the  Crypto  Electrical  Co.,  whose 
bill  was  the  subject  of  the  counterclaim. 

Evidence  having  Lieen  heard,  his  Honour  Sir  Thomas, 
CiK.^NGER  gave  judgment  for  the  plaintiffs,  whose  evidence  he 
accepted  that  there  was  no  complaint  until  two  months  after 
they  had  done  the  work.  In  his  opinion,  the  defendant 
wanted  the  machine  "  tinkered  "  instead  of  spending  a  proper 
sum  to  put  it  into  thorough  repair.  The  plaintiffs  had  done 
what  they  were  engaged  to  do.  and  had  done  it  thoroughly, 
and  the  work  which  had  since  arisen  was  due  to  the  reason 
he  had  explained.  He  gave  judgment  for  the  plaintiffs  for  the 
amount  claimed  with  costs,  and  the  counterclaim  was  dis- 
mi,'^.'ied  with  costs. 


Tnii    ATT0RXEy-GRNER,4Ii    I'.    LlVERI'OOL    C(lRrOH,\TI0N'. 

In  the  Chancery  Division  on  October  12th,  before  Mr.  Justice 
Russell,  mention  was  made  of  a  case  concerning  electrical 
fittings,  in  which  the  Attorney-Genera)  is  opposed  to  the 
Mayor  and  .Aldermen  of  Liverpool. 

Mr.  Cartwright  Sharp,  who  made  an  application  that  his 
Lordship  should  fix  a  day  for  trial,  explained  that  the  case 
was  one  in  which  the  Attorney-General  in  relation  to  certain 
taxpayers  sought  to  restrain  the  Corporation  from  carrying  on 
a  retail  business  in  electrical  fittings.  (Jne  of  the  defences,  it 
was  .stated,  was  that  the  defendants  had  been  incorporated 
and  constituted  a  corporation  by  diveis  charters,  which  gave 
them  the  right  concerning  which  the  is,sue  arose. 

His   Lordship  fixed   November   1st   for  the  hearing   of   the 


CORRESPONDENCE. 


Letteri  receiwd  hy  ut  after  5  P.M.  ON  Tobsday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  comnmni- 
cativns  at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  t/ie  writer's  name  and  address  in  our  possession. 


Small  Water  Powers. 

With  reference  to  the  letter  in  your  "  Correspondence  " 
column  this  week,  from  Mr.  A..  C.  Burt,  a  copy  of  our  booklet 
"  Water  Power  and  the  Generation  of  Electricity  "  might 
be  of  interest  to  him. 

I  enclose  two  copies  of  the  booklet  in  question,  and  we 
shall  be  plea.sed  to  send  one  to  any  people  who  have  '  wafer 
power  running  to  waste." 

P.  Sylvester  Fox, 

Sales  Maiuiiicr, 
EdmiiiKhoii's  Electricity  Vurjmralion,  Lid. 
Westmin.ster. 

October  irAh.  1921. 
[Tlie  booklet  referred  fo.  wliich  has  previously  been  noticed 
in  our  columns,  gives  clear  instructions  as  to  methods  of 
nicasiu-ing  the  now  of  water  and  the  power  available,  and 
describes  the  apparatus  used  to  generate  electricity,  together 
with  particulars  of  typical  installations  carried  oiif  by  the 
company.— Eds.   Elec.   Rev.] 


Lighting  Plants  in  Argentina.— In  reporting  on  the  large 
number  of  separate  electric  lighting  installations  which  are 
to  be  found  in  Hosario,  Fanta  Fi,  the  United  States  Consul 
there  remarks  that  they  should  prove  of  interest  to  the  ex- 
porter, as  consumers  of  lubricating  oil,  belting,  lamps,  and 
accessories.  Both  Briti.sh  and  Continental  electric  lamps  are 
competing  with  American  makes.  The  size  of  the  various 
plants  varies  from  18,000  kW  (Rosario)  down  to  15  kW  in 
anall  outlying  tf)wns.  Only  eight  are  3-phase  a.c.  four  of 
which  are  at  Cordoba.  Three  plants  at  Cordoba  are  60  cycle, 
and  the  other  five  a.c.  plants  are  50  cycle.  One  of  these  3- 
pha.se,  .50-cycle  plants  is  on  the  liules  river  at  Tucuraan,  and 
develops  3,750  kW. ;  another  is  the  central  plant  at  Rosario, 
Practically  all  the  small  enterprises  are  wood-burning  plants 
with  d.c.   service. 


.\  description  of  a  small  plant  we  fitted  up  la.st  winter  may 
be  of  int<^re.st,  as  it  differs  in  several  respects  from  any  similar 
plant  that  we  are  acquainted  with. 

Tlie  plant  was  for  a  retired  physician  who  had  bought  a 
small  farm  in  the  Heddon  Valley,  about  half-way  between 
Lynton  and  Ilfracombe.  On  the  hill  behind  the  hou.se  had 
been  cut  many  years  ago  a  small  irrigation  ditch  ;  wo  found 
that  12  cu.  ft.  per  minute  could  be  depended  upon,  most  of 
the  year,  and  that  we  could  get  a  head  of  1.50  ft.  with  170 
yards  of  pipe.  The  owner  stipulated  that  all  the  waterpower 
was  to  be  made  use  of,  no  accumulators  were  to  be  used, 
and  no  complicated  switchboard  or  governors  were  desired. 

We  laid  a  3-in.  Manne.smann  steel  tube  from  a  catch-pit 
built  into  the  irrigation  ditch,  down  the  hill  to  the  outhouses 
of  the  farm.  A  very  low-speed  dynamo  was  at  that  time 
advertised  in  your  second-hand  machinery  columns,  and  was 
secured ;    this  enabled   a   direct  drive  to   be   arranged,  and   a 
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Peltou  wheel  was  designed  to  run  at  the  same  speed  as  the 
dynamo,  its  shaft  mounted  on  ring-oiled  bearings  for  con- 
tinuous running,  and  a  spare  pulley  fixed  to  allow  a  circular 
saw  to  be  used  for  cutting  firewood. 

The  plant  has  an  output  of  l.l  k\V.  In  the  house  there 
is  a  OO-gallon  hot-water  tank,  heated  with  four  electric  heaters, 
two  of  400  watts,  and  two  of  150  watts;  these  are  controlled 
by  four  switches  in  the  kitchen,  with  a  voltmeter  over  the 
switches,  which  constitute  the  only  switchgear,  apart  from 
the  individual   lamp  switches. 

All  through  the  day  the  four  switches  are  on,  except  when 
the  electric  kettle  or  flat  iron  is  in  use,  when  one  or  two 
switches  are  turned  off  to  bring  the  voltage  back  to  normal, 
the  plugs  for  these  being  close  by  the  switches.  In  the  even- 
ing, when  lights  are  in  use,  it  is  also  necessary  to  turn  off 
some  of  the  water-heating  switches;  this  small  amount  of 
attention  gives  the  servant  very  little  trouble,  and  answers 
quite  well. 

The  hot-water  tank  is  lagged  with  about  3  in.  of  asbestos, 
and,  with  the  spare  electricity,  gives  all  the  hot  water  needed 
for  two  baths  per  day,  as  well  as  the  hot  water  needed  in 
the  scullery  and  pantry. 

The  plant  runs  continuously,  needs  very  little  attention,  and 
even  this  dry  summer  has  only  been  "  hung  up  "  for  want 
of  water  two  weeks.  The  Pelton  wheel  is  fitted  with  inter- 
changeable nozzles  so  that  a  larger  jet  can  bo  used  when 
sawing   wood  if  the  supply  of  water  permits. 

P.  T.  Kimmins. 

Electricity  Works.  Lynmouth. 
October  15th.  1921. 


With  regard  to  Mr.  Burt's  inquiry  under  the  heading  of 
"  Small  Waterpowers  "  in  your  issue  of  October  14th,  the 
writer  during  hohdays  fixed  up  a  small  waterwheel,  belt-driv- 
ing a  small  dynamo  for  lighting  six  lamps  in  a  small  cottage. 
The  stream  running  through  the  grounds  was  found  to  be 
30  cu.  ft.  ijer  minute  with  a  6-ft.  fall.  A  12-volt  battery  was 
used  for  storage,  and  the  wheel  left  running  all  night.  This 
wheel  was  not  by  any  means  the  most  efficient,  as  it  was  made 
up  roughly  from  odds  and  ends  lying  about  the  place. 

Mr.  Burt  does  not  mention  the  speed  of  his  water ;  but  if 
it  would  interest  him,  I  shall  be  pleased  to  give  him  all  details 
of  the  outfit  gratis  if  he  will  apply  to  the  Editors  for  my 
address. 

E.  Humphries. 

Devon. 

October  Uth.  1921. 


Cleaning  Enamelled  Slate. 

With  reference  to  your  correspondent  Mr.  J.  H.  Robbords's 
inquiry  in  your  last  issue  with  regard  to  cleaning  and  polish- 
ing enamelled  slate  switchboards,  I  have  found  that  the 
following  method   both  cleans  and   polishes  them. 

Apply  linoleum  floor  polish  with  a  soft  cloth,  and  potisU  off 
with  another  dry,  soft  cloth.  The  greasy  streaks  can  after- 
wards be  eliminated  by  a  final  polish  with  a  soft  chamois 
leather. 

H.  C. 

London. 

October  mh,  1921. 

With  reference  to  your  correspondent's  inquiry  on  tlie  above 
subject,  we  have  found  that  furniture  cream  ("  Cobra  " 
brand)  gives  very  satisfactory  results.  The  cream  should  be 
lightly  rubbed  over  the  slate  with  a  clean  cloth,  and  polished 
with  a  soft  rag  or  chamois  leather.  If  the  cream  is  unobtain- 
able, the  "  Ck)bra  "  brand  black  shoe  polish  makes  a  very 
good  .substitute.    • 

William  E.  Fuller, 
For  Hie  West  Leeds  Engineering  ll'orfcs. 

October  15th,  1921. 


I  have  found  it  necessary  at  times  to  do  a  little  slate  polish- 
ing, and  find  that  a  good  grade  of  ordinary  boot  polish  applied 
in  a  moist  state  with  a  soft  cloth,  and  finished  oft'  with  a 
piece  of  velvet,  produces  a  glossy  finish  equally  as  good  as 
itny  new  slate. 

Another  good  medium  to  use  is  furniture  cream,  but  it  is  not 
as  good  as  boot  polish,  because  it  is  not  so  searching  in  its 
effects. 

„      ,  H. W. 

Manchester. 
October  16ih,  1921. 


The  Durability  of  Lead-covered  Wiring. 

With  reference  to  this  subject  in  your  is.sue  of  October  14th. 
1921.  I  express  the  opinion  that  the  practical  electrician  referred 
to  by  "  W.  T.  .7."  either  has  considerable  stocks  of  tubing 
or  wood  casing  in  hand  which  he  is  anxious  to  use  up.  or 
had  very  little  practical  experience  with  any  of  the  O.M.A. 
wiring  systems. 

.  I  would  suggest  to  "  W.  T.  J."  ten  minutes'  practical  think- 
ing on  the  following  details:— 


1.  Compo-Iead  piping  has  been  used  without  question  for 
gas  lighting  for  years. 

2.  The  G.P.O.  uses  plain  lead-covered  cable  which  is  sub- 
jected to  more  severe  conditions  without  deterioration  than 
would  occur  in  private  house  wiring. 

3.  Plain  lead-covered  e.h.p.  mains  at  11,000  volts  working 
pressure  are  in  use  in  this  country,  and  as  the  least  suggestion 
of  moisture  penetrating  the  cover  of  these  cables  would  be 
fatal  to  the  service,  the  conclusions  of  expert  electrical  engineers 
on  this  subject  are  obvious. 

O.  Skidmore. 
Womb  well. 
October  nth.  1921. 


Coventry  Corporation  and  E.P.E.A. 

I  should  like  to  endorse  the  statement  of  "  Fair  Play," 
wherein  he  asked  in  your  last  issue  if  the  Secretary  of  the 
E.P.E.A.  could  supply  any  particulars  of  the  exact  position 
taken  up  by  the  Association. 

I  consider  the  information  is  more  essential  now,  as  Mr. 
Jones  states  that  the  incident  referred  to  might  have  eul- 
mtnated  in  a  serious  dispute. 

As  Mr.  Jones's  reply  is  distinctly  vague  and  evasive,  I  can 
only  assume  that  the  dispute  was  settled  in  favour  of  the 
Coventry  Corporation,  and  I  consider  it  only  reasonable  that 
the  main  facts  of  the  dispute  and  the  decision  of  the  National 
Joint  Board  should  receive  the  same  publicity  as  the  disputes 
at  Dover  and  Perth. 

One  Interested. 

Repairing  a.c.  Rotors. 

It  is  a  fairly  common  experience  for  a  repairer  to  have  an 
a.c.  motor  sent  in  owing  to  the  rotfir  having  rubbed  on  the 
stator  and  so  burnt  out  the  windings.  Now,  assuming  that 
a  complete  re-wind  is  called  for,  is  there  any  method  of 
determining  whether  or  not  it  is  necessary  to  open  out  the 
stator  and  reiusulate  the  laminations'.'  Of  course,  if  the  air 
gap  has  been  ground  oval,  a  lot  of  the  teeth  knocked  out. 
the  vent  spaces  damaged  or  any  other  obvious  injury  is  ap- 
parent, the  question  settles  it.self,  but  quite  recently  a  case 
came  to  the  writer's  notice  in  which  a  rather  large  motor  had 
to  be  rewound  owing  to  its  having  pulled  over.  When  it 
was  put  on  load  the  temperature  rise  of  tlje  iron  was  so 
excessive  that  the  motor  could  not  be  used,  and  as  a  result 
the  stator  will  have  to  be  rebuilt.  The  damage  to  the  stamp- 
ings did  not  appear  to  be  excessive,  at  all  events  a  competent 
firm  of  repairers  did  not  think  it  necessary  to  do  anything 
to  them,  and  as  other  people  may  have  been  up  against  the 
same  trouble,  any  information  on  the  subject  would  be  wel- 
come. 

Jaqnes. 

London. 

October   11th,    1921. 

[An  obvious  plan  is  io  spin  the  stripped  rotor  m  a  suitable 
magnetic  field  and  see  whether  it  heats  excessively. — Eds. 
Elrc.  Rev.] 

A  Motor  Problem. 

With  regard  to  the  motor  problem  in  this  week's  Eeview, 
I  doubt  the  possibility  of  the  motors  generating  back  on  to 
the  supply  busbars  when  a  "  short  "  occurs  on  the  traction 
side.  In  the  first  place,  the  motors,  being  on  load,  are  more 
likely  to  slow  up,  on  the  voltage  drop  due  to  a  "  short,"  and 
it  is  probably  due  to  that  effect  and  the  back  e.m.f.  set  up 
by  the  "  .short  "  itself  causing  a  rush  of  current  to  the  motors 
that  the  fuses  mentioned  blew.  I  have  experienced  the  samei 
thing,  and  know  that  tin-  back  e.m.f.  of  a  short,  where  traction 
is  concerned,  has  no  sympathy  with  motors  in  parallel  with 
the  traction  supply  source.  The  best  way  out  of  the  diffi- 
culty is  a  separate  supply  for  the  auxihary  service. 

The  law  of  resonance  is  to  be  applied  in  this  case  where, 
strictly  speaking,  a  pulsating  current  is  being  supplied  and  a 
"  short  "  occurs. 

P.  E.  Ford. 

Hounslow. 

October  nth,  1921. 

[Apparently  our  correspondent  refers  to  the  effect  of  surges. 
—Eds.  Elec.  Rev.] 

Accumulator  Froth. 

It  seems  to  be  generally  acknowledged  that  this  is  mainly 
due  to  the  action  of  certain  chemicals  contained  in  the  cellu- 
loid. .A  very  simple  way  out  of  the  difficulty  is  to  do  what 
so  many  people  have  already  done,  that  is,  to  use  flexible 
ebonite  containers. 

As  far  as  train  lighting  batteries  are  concerned,  I  believe  I 
am  right  in  saying  that  ebonite  is  used  exclusively.  Quite  a 
nuiul)er  of  makers  of  motor-car  batteries  have  adopted  elxmite; 
as  far  as  I  know.  T  am  the  first  person  to  adopt  ebonite  for 
cells  of  miners'  electric  safety  lamps,  but  I  really  don't  see 
why  I  should  be  the  last. 

Theodore  Stretton. 

Cardiff. 
October  144ft,  1921. 
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The  remarks  contained  in  Mr.  Hesketh's  letter  published  in 
your  current  issue  call  for  comment. 

On  reference  to  my  statement  as  to  transparency,  he  will 
find  that  it  wa?  made  in  answer  to  his  sufrsestion  of  "  painting 
with  some  nuh  preparation  as  paraffin  wax."  He  now  amph- 
fies  this  suggestion  by  mentioning  tran.sparent  paints,  the 
utiUsati(  n  of  which  would  raise  questions  of  both  practical  and 
chemi>  li  importance.  Mr.  Hesketh  being  so  confident  as  to 
the  variety  of  methods  for  overcoming  frothing,  it  naturally 
causes  one  to  wonder  why  he  did  not  put  one  of  his  "  multi- 
phcity  of  ways  "  into  operation  on  his  celluloid  cases  instead 
of  abandoning  them  in  favour  of  glass  boxes.  To  make  a  sug- 
gestion is  a  simple  matter,  to  put  it  into  practice  is  an  entirely 
different  proposition. 

From  his  remark  that  the  chemistry  of  frothing  sliould  be 
properlv  investigated.  I  assume  that  this  was  written  without 
the  deliberation  one  would  expect  from  an  apparent  authority 
on  accumulators.  Does  he  seriously  mean  to  imply  that  the 
accumulator  industry,  with  its  facilities  for  analytical  and  re- 
search work,  have  not  thoroughly  and  exhaustivelv  investi- 
gat-ed  this  question,  and  is  he  not  aware  that  failing  glass. 
ebonite  or  wood,  lead-lined  boxes  are  the  alternatives'' 

His  somewhat  pointed  remarks  concerning  a  Rolls-Royce  car 
call  for  reply  in  that  so  many  of  your  readers  will  feel  it  is  a 
matter  affecting  them  personally. 

The  standard  for  car  starting  and  lighting  batteries  is  an 
assembly  in  ebonite,  but  should  celluloid  containers  be  specific- 
ally called  for.  these  could  be  supplied,  but  only  after  advice 
had  been  tendered  as  t<i  the  suitabiUty  of  ebonite  cases.  Small 
type  cells  are  supplied  in  either  ebonite  or  celluloid  contamers, 
bnt  the  demand  is  invariably  for  celluloid,  simply  because  of 
its  transparent  qualities. 

W.  C.  Coates. 

Ponders  End. 

October  lOt;,,  1921. 


The  letters  anpearing  on  this  have  added  nothing  to  our 
knowledge  of  the  subject.  The  very  best  makes  of  cells  do 
this  frothing,  and  surely  if  it  were  possible  to  employ  some 
other  grade  of  celluloid,  no  one  would  risk  his  trade  or  reputa^ 
tion.  Whatever  the  cause  may  be,  its  elimination  should  be 
the  job  of  chemists.  Speaking  with  over  30  years'  battery 
exnerience.  te.sting  and  working,  I  have  seen  frothing  only  in 
cells  where  the  container,  envelope  containing  paste,  or 
separators  have  been  made  of  celluloid,  and  this  the  makers 
can  minimise  by  leaving  as  large  a  snace  as  possible  between 
the  top  of  the  elates  and  the  top  of  the  container,  with  an 
intervening  condensing  or  settling  chamber  well  ventilated.  I 
have  snpn  rilenty  of  gas  bubbling  from  other  types  of  cells, 
^'nt  pr>  frothing.  Tlic  effect  of  frothing  is  usually  to  eat  awav 
terminals,  and  on  the  road  with  car-lighting  batteries  this  is 
(V  nuisance.  In  1914  I  devised  a  renewable  terminal  and  tool 
for  affixing  it,  which  received  commendation  in  your  "  New 
Devices  "  column  at  the  time. 

B.  Barber,  A.M.I.E.E. 

OnUon  Broad. 
Ocft>bpr4th.  1921. 


The  Contractor's  Future. 

With  reference  to  the  above  article  in  your  issue  of  Septern- 
ber  16th  and  subsequent  correspondence  under  this  head,  this 
is  really  a  question  to  be  settled  by  facts,  and  if  instead  of 
using  unkind  names  concerning  each  other,  we  were  to  get 
busv  with  the  best  \\ay  of  handling  our  own  business,  we 
should  accomplish  much  in  the  way  of  establishing  the  future. 

It  is  a  fact  there  is  a  market  for  various  labour-saving  de- 
vices, and  there  are  many  such  articles  of  American  manu- 
facture carried  in  stock  by  large  numbers  of  contractors  in 
almo.st  every  large  town  in  this  country,  and  this  being  so, 
one  would  think  tliese  articles  were  purchased  for  business  pur- 
poses and  not  for  the  sake  of  the  proprietor's  health. 

Being  in  business,  let  us  ascertain  the  best  methods  to  carry 
on  such  business,  and  then  get  on  with  it. 

C.  N.  Vernon. 

Newcastle-on-Tyne. 
October  lOth,  1921. 


Thnnderstorm  Phenomena. 

During  a  recent  thunderstorm  at  Alverstoke,  Hants.,  the 
following  phenomena  were  noted  in  one  of  the  houses. 

The  telephone  lightning  discharger,  which  was  fixed  just 
above  the  lintel  of  the  side  entrance,  was  blown.  The  tele- 
phone instrument,  which  was  about  fi  ft.  away  across  a  pas- 
sage, was  not  damaged.  The  occupier  of  the  hou.se,  however, 
was  in  the  open  doorwav  at  the  time,  and,  though  unhurt, 
heard  a  report  like  a  shell  burst.  The  flash  was  apparently 
a  spark-across  Iwtween  the  telephone  lightning  discharger  and 
the  electric  light  distribution  box,  which  was  fixed  about  3  ft. 
abrjve  the  telephone  instrument.  The  glass  door  of  the  distri- 
bution box  was  sbaltcred.  and  some  of  the  fuses  were  blown, 
though  most  were  undamaged.  Three  or  four  of  the  metallic 
filaments  in  the  incmdesccnt  lamps  in  various  parts  of  the 
house  broke.  The  main  house  fuses,  which  were  close  to  the 
side  entrance  of  the  house,  were  quite  unaffected. 

The  electric  light  supplv  is  underground,  3-wire,  d.c,  240 
volts  from  outer  to  neutral,  and  the  house  wiring  is  all  in 
screwed  conduit.    The  telephone  connection  is  overhead,  the 


nearest  pole,  a  high  one.  being  about  50  yards  distant.  The 
earth  wire  from  the  telephone  hghtning  discharger  was  carried 
through  at  least  8  angles  of  from  90  deg.  to  110  deg.  as 
follows  :— Round  the  lintel  of  the  side  entrance  (2).  along  the 
wall  (1).  round  a  re-entrant  angle  in  the  house  (1),  then  along 
the  side  of  the  house  (1),  round  to  the  back  (1),  in  through  a 
hole  near  the  lavatory  window  (2),  and  thence  by  a  water 
pipe  to  earth. 

The  house  is  a  low  semi-detached  building  about  15  ft.  clear 
of  the  next  pair  of  houses.  The  nearest  tree  is  about  the  same 
height  as  the  house  and  in  the  garden  of  the  next  pan-  of 
houses  quite  20  ft.  away  from  the  side  entrance. 

I  wonder  if  you  or  any  of  the  readers  of  your  paper  can 
offer  an  explanation  and  suggest  how  a  repetition  of  the  acci- 
dent can  be  avoided,  as  the  occupier  of  the  house  is  anxious 
not  to  run  such  a  narrow  risk  of  death  again  imnecessarily. 
E.  O.  Alabaster, 
Bvt.  Major,  R.E.,  A.M.I.E.E. 

School  of  Electric  Lighting, 
Stokes  Bav,  Gosport. 
October  lOf/i,  1921. 


A  Suction=gas  Problem. 

At  a  certain  small  power  house  in  the  Midlands  we  have 
recently  installed  a  suction-gas  plant,  and  have  since  had 
several  complaints  about  the  smell  given  off  by  it ;  the  com- 
plaints seem  to  originate  mostly  from  people  living  about  200 
.\ards  from  the  power  house,  and  it  is  when  the  plant  is 
idle  that  they  notice  it  most;  yet  while  the  plant  is  running 
we  who  look  after  it  find  considerable  odours  of  an  objection- 
able nature  from  the  overflow  water  from  the  scrubber,  but 
none  at  all  when  the  plant  is  idle. 

The  water  from  the  scrubber  runs  through  a  drain  about 
twelve  yards  long  into  an  open  ditch  ;  but  when  we  put  the 
plant  down  we  built  a  pit  into  the  drain  for  deodorising  pur- 
poses. I  should  be  glad  if  any  of  your  readers,  having  had 
.similar  trouble,  could  tell  me  what  is  the  be.st  deodoriser 
to  use,  and  whether  this  method  is  likely  to  prove  satisfactory 
with  regard  to  the  overflow  water  from  the  scrubber. 

With  regard  to  the  odours  arising  when  the  plant  is  idle, 
th;v  must  come  from  the  waste  pipe  from  the  producer,  and 
as  far  as  I  can  see  there  is  no  remedy  unless  a  longer  waste 
pipe  would  be  effective ;  our  present  one  is  13  ft.  above  the 
producer  outlet. 

O.  N.  E.  Morequery. 

O.ctoba-  lith,  1921. 


Grinding  v.   Turning  Commutators. 

I  have  read  with  interest  the  recent  articles  in  the  Electricai, 
Review,  on  the  subject  of  "  Grinding  i'.  Turning  Commu- 
tators," and  while  I  agree  that  there  are  certainly  good  points 
about  each  method,  I  feel  I  must  criticise  both  the  suggestions 
made. 

One  correspondent  would  have  us  believe  that  good  com- 
mutators are  manufactured  solely  by  one  firm,  but  of 
course,  any  manufacturer  of  repute  can  produce  machines 
which  give  quite  as  good  results  as  those  quoted.  This  in 
api'arent  to  users  of  other  makes,  who  take  it  quite  as  an 
ordinary  thing  to  be  able  to  quote  such  performances.  Indeed, 
.some  machines  never  get  the  great  care  that  is  admitted  in 
this  case,  and  yet  give  good  results.  Either  method  of  trui^ig 
is  good,  provided  it  is  carried  out  properly,  and  it  is  only 
in  cases  where  the  operator  is  careless  that  troubles  occur. 

Any  turner  worthy  of  the  name  takes  sufficient  interest  in 
has  lathe  to  keep  his  "centres"  in  good  condition;  indeed 
it  is  upon  the  condition  of  the  centres  that  all  the  work  pro- 
duced upon  the  machine  depends.  Per.sonally,  however,  I 
should  not  be  inclined  to  allow  a  "  lad  in  his  teens  "  to  true 
up  the  shaft  and  turn  the  commutator,  for  the  first  is  an 
important  and  not  easy  task,  apart  from  the  care  necessary  in 
placing  the  armature  in  the  lathe. 

Grinding  is  satisfactory  provided  the  correct  grade  of  wheel 
is  used  and  that  all  chatt<T  in  the  parts  is  eliminated. 

The  tendency  for  the  ciipijer  to  "  drag  "  is  more  apparent 
when  turning  than  when  grinding,  because  of  the  difference 
in  the  amount  taken  off  relatively  by  each  cut.  A  grinding 
wheel  will  not  stand  up  to  a  cut  more  than  about  5  "  thou  " 
and  produce  a  good  finish,  and  as  the  finish  is  the  sole  reason 
for  performing  the  operation,  a  fine  cut  is  taken.  The  main 
trouble  is  the  difference  in  peripheral  speed  caused  by  the 
reduced  diameter  of  the  wheel  by  wear,  and  therefore  a  wheel 
should  not  be  used  after  its  diameter  has  been  considerably 
reduced. 

A  manufacturer  or  user  will  make  use  of  the  method  which 
if  best  adapted  to  his  plant,  and  as  necessity  is  the  mother  of 
invention,  it  is  quite  proliable  that  there  are  other  methods 
in  use.  I  agree  that  a  good  result  is  obtained  by  grinding 
while  the  armature  revolves  in  its  own  bearings,  but  this  is 
hardly  practicable  in  small  machines.  Personal  experience 
often  leads  one  into  a  groove,  and  therefore  unless  one  has 
proved,  by  experimenting  with  all  methods,  which  is  the  best, 
one  is  apt  to  miss  the  good  points  of  other  methods  by  being 
biased. 

Adsnm. 

October  mh,  im. 
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Supply  Without  Statutory  Powers. 

Should  tiruo  permit  and  the  Editor  have  space  available  in 
a  future  issue,  I  should  be  pleased  to  recount  my  e.xjxiriences. 
faced  with  disadvantages  unique  and  varied  in  their  character. 
How  I  made  a  Provi-sional  (Jrder  of  tlK>  local  Council  a  dead 
failure  may  interest  "  N.W."  and  others.  Your  correspondent 
"  A.O.G."  gives  an  interesting  example,  but  although  much  m 
agreement  with  him,  I  cannot  accept  the  efflcioncy  ol  the 
£i!)  steam  .set  as  against  a  station  supplying  a  million  units  per 
annum,  or  the  barrowful  of  coal,  unless  it  be  a  two-wheeled 
baiTow.  The  price  to  be  charged  is  controversial,  but  is  al- 
ways worth  all  costs  of  generation,  and  energy  should  never 
be  sold  at  a  loss  to  the  undertakers.  Tlie  price  has  never 
hindered  the  progress  of  electricity,  but  crass  stupidity  and 
"  take  it  or  leave  it  "  and  "  we  are  the  law  "  has  much  to 
answer  for.  How  many  supply  authorities  exercise  tact  in 
dealing  with  the  irate  and  dissatisfied  consumer,  or  employ 
anyone  to  create,  educate,  and  keep  a  satisfied  consumer?  If 
there  is  any  such  authority  it  is  a  roro  avis. 


Oulton  Broad. 
October  itii.  19-il. 


B.  Barber,  A.M.I.E.E. 


method  would  be  much  better  than  runnmg  the  bellows  at 
full  speed  the  whole  time,  and  preventing  over-blowing  by 
letting  ofl'  the  air.  Such  a  method  is  wasteful,  as  the  organ 
is  only  very  rarely  run  at  full  power.  It  would  be  interesting 
to  know  if  anybody  has  tried  such  an  arrangement. 


Orlnbcr    nth,    19-il. 


Organ  Blower. 


Lighting  Bakers'  Ovens. 

With  regard  h>  the  trouble  experienced  by  "Electro"  in 
the  lighting  of  bakers'  ovens.  I  would  suggest  the  use  of 
lamps  with  platinum  loops  and  spring  holders.  These  Umpe 
would  be  unartected  by  the  high  temperature.  As  they  are 
still  used  in  some  situations  where  excessive  vibration  is 
experienced,  such  as  gun  turrets  in  battleships,  I  should 
imagine  they  could  be  obtained  without  much  difficulty. 


Edinbm'gh. 
October  llth,  1921. 


R.  W.  J.  Stark. 


Hearing  Chickens  Electrically. 

Readers  of  your  note  in  last  week's  issue  on  the  abovei 
subject  might  possibly  conclude  that  a  modern  electrically 
heated  incubator  consumes  a  comparatively  large  amount  of 
energy. 

We  should  hke  to  say  that  practically  all  existing  type.i 
of  oil  or  gas  heated  incubators  of  any  egg  capacity  can  be  con- 
verted to  electrical  heating,  the  power  consumption  of  a 
50-egg  size  being  only  '2'20  watts,  and  that  of  a  300-egg  incu- 
bator 530  watts. 

It  will  be  seen  that  such  incubators  would  be  well  within 
the  scope  of  a  country  house  Ugh  ting  plant. 

Shortly  after  .starting  up,  the  current  is  switched  "  off  " 
by  the  thermostat,  and  is  usually  "  on  "  for  only  an  average 
of  30  minutes  out  of  each  hour.  The  use  of  four  3'2-c.p.  lampn 
as  a  heating  medium  suggested  by  Messrs.  Cooper  A-  Co.  is  not 
only  expensive  in  first  cost,  but  unless  the  light  is  well 
screened,  will  probably  have  a  detrimental  effect  upon  the 
later  development  of  the  birds.  Whilst  light  is  permitted  in 
a  hover  or  "  mother,"  it  is  certainly  to  be  avoided  during 
the  period  of  incubation. 

E.  P.  Barfield, 
Automatic  and  Electric  Furnaces,  Ltd. 

London, 
October  Uth,  1921. 


Rapid  House=Wiring. 

We  have  noticed  a  claim  made  in  your  columns  by  Messrs. 
Jessop  &  Boydell  regarding  wiring  work  carried  out  on  the 
Henley  system. 

The  claim  in  question  seems  to  have  occasioned  some 
criticism,  but  we  really  cannot  see  that  this  is  called  for.  We 
are  able  to  say  from  our  own  experience  in  the  use  of  a 
similar  system  of  more  recent  introduction  (the  J.  &  P. 
wiring  system)  that  there  is  nothing  unusual  in  the  result.s 
said  to  have  been  .secured ;  certainly  nothing  beyond  what 
ought  to  be  realisable  by  any  properly  organised  contracting 
busmess. 

We  are  at  present  working  on  housing  schemes  where  two 
men  and  a  boy  are  completing  in  one  day  the  entire  instal- 
lation of  a  house  containing  nine  Ughts.  This  includes  the 
erection  of  all  fittmgs  and  shades,  which  work  was  not  in- 
cluded in  the  daily  output  claimed  by  Messrs.  Jessop  &  Boydell. 

We  may  add  that  owing  to  the  very  favourable  i-esults  both 
as  regards  the  costs  and  workmanship,  which  we  have  ol)tained 
with  the  system  mentioned,  we  have  completely  abandoned 
the  use  of  screwed  conduit  lor  any  cou'petitive  work. 

Henry  H.  Pearson,  A.M.I.E.E. 

Blackpool,  Joves  Broflicis. 

October  ]3«/!,  192]. 


A.C.  Organ  Blowers. 


Amongst  the  methods  for  varying  the  speeds  of  organ  blowers 
run  from  constant-speed  a.c.  motors,  one  might  consider  the 
system  used  on  motor  cycles.  This  consists  of  a  belt  running 
between  two  disks  which  are  slightly  coned.  When  the  disks 
are  near  tiOgether,  the  belt  is  forced  to  the  outside  where  the 
diameter  is  great,  whilst,  when  the  disks  are  far  apart,  the 
belt  comes  near  the  centre  where  the  diameter  is  small. 
There  seems  no  rea.son  why  such  an  arrangement  should  not 
s\ork  fur  organ  blowing,  the  position  of  the  disks  being 
adjusted  by  a  lever  lunning  from  the  bellows.  One  wants  to 
he  .sine  that  there  would  be  no  click  when  the  belt  joint  ran 
over  the  pulley,  and  one  also  wants  to  be  sure  that  the  motor 
would  not  hum  unduly.  This  variable  sp<^ed  arrangement 
would  allow  one  to  run  the  bellows  nt  a  low  speed  when 
necessary.  Over-blowing  could  be  prevented  by  arranging 
that  the  air  valve  is  opened  when  the  bellows  are  full.    This 


The  condition  of  the  equipment,  reported  by  "'Electro  "  in 
your  issue  of  October  8th,  reminds  one  of  the  man  who  re- 
turned from  the  war  "  minus  a  leg  and  an  eye  and  an  arm. 

Otherwise  free  from  material  harm." 

I  suggest  that  the  problem  should  be  tackled  in  consultation 
with  manufacturers  of  watertight  fittiii;^s,  such  a  fitting  to 
be  provided  with  circulating  \a  ater  by  connection  to  a  cistern 
outside  the  oven  with  suitable  flow  and  return  pipes;  the 
lamp  to  be  permanently  fixed  inside  the  oven.  Probable  cost. 
from  £5  to  ^7  per  point. 

October  nth,  1921. 


Wealth  of  U.S.  Electrical  Industry. — Wealth  is  always  of 

interest  and  a  compilation  such  as  that  recently  made  by 
Prof.  David  Pi-iday  of  the  national  wealth  for  19'20  is  parti- 
cularly so.  It  portrays  not  only  the  wealth  of  the  nation  butl 
indicates  as  well  the  chief  sources  of  this  wealth.  The  total 
as  arrived  at  by  Professor  Friday  reaches  in  round  figures 
close  to  the  fabulous  sum  of  $300,000,000,000,  approximately 
half  of  which  is  represented  by  real  property  subject  to  taxa- 
tion. Next  in  value,  the  wealth  represented  by  the  railroads 
and  their  equipment  is  placed  at  $-20,000,000,000.  Segregat- 
ing and  combining  certain  of  the  other  items  as  hsted,  the 
electrical  indu.stry  is  credited  directly  with  a  wealth  of 
$14,200,000,000,  but  this  figure  is  very  far  from  being  com- 
plete. Many  of  the  other  items  given  include  as  wealth  elec- 
trical equipment,  as  for  example,  in  manufacturing  where  the 
value  I'f  electrical  equipment  employed  is  known  to  he  some 
$2,045,975,500.  That  portion  of  the  wealth  of  other  important 
industries  represented  by  the  value  of  the  electrical  equip- 
ment employed  in  each  is  substantially  as  follows:  — 


Agriculture         

Electrified  steam  railroads 

Electric  railways        

Isolated   power  plants  

Fire  alarm  and  .signal  systems     ... 
Contractor-dealers  and  merchandise 

Electrical  publishing  

Miscellaneous  


..  90,000,000 

...  135,000.000 

..  330,000,0ai 

...  250,000,000 

...  80,000,tXX) 

...  176,000,IKX) 
4,000.000 

...  20,000,000 

$1,085,000,000 


Combining  these  further  totals  a  partial  aggregate  of  the 
wealth  contributed  by  the  electrical  industry  is  $17,;i30.975,000. 
Even  this  is  far  from  being  all,  for  no  account  is  taken  of 
the  wealth  represented  by  electricity  in  the  marine  field,  the 
costly  electrically  propelled  and  operated  naval  vessels,  or 
of  the  w-ealth  entailed  in  the  equipment  for  the  domestic 
use  of  electricity.  With  approximately  7.000,000  homes  wired 
in  the  United  States,  exclusive  of  Alaska  and  the  islands, 
each  one  of  which  contains  from  $50  to  $1(X1  or  much  morei 
electrical  equipment,  it  is  plain  that  the  electrical  industry  is 
directly  responsible  for  a  proportion  of  the  national  wealth 
second  only  to  the  real  property  value  subject  to  taxation. 
Even  the  valu<-  of  this  proiierty  has  been  materially  enhanced 
by  the  .'leetrical  industry,  .^.nd  a  quarter  of  a  century  ago 
there  was  virtually  no  electrical  industry — at  least  none 
which  contributodgreatlv  to  the  national  wealth.— .\merican 
Elcctrirol   Frviric. 

Electrliication    of    the     Polish     Petroleum     Basin.— The 

Joimtrc  InduxtricUc  learns  from  Warsaw  that  s  group  of 
petroleum  companies  at  Boryslav  is  to  construct  a  great  elec- 
tric station  in  order  to  provide  energy  for  the  boring  of  eonnd- 
ings  and  working  of  pumps.  The  Minister  of  Industry  and 
Commerce  has  promised  the  collaboration  of  his  department 
for  the  ptirpose  of  creating  an  electric  system  for  the  whole  of 
the  petroleum  basin.— i?»u<flr'«  Tradt  Serviee    (Paris). 
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BUSINESS    NOTES. 


Baokruptcv  Proceedings.— Frederick  Charles  Nichols, 
19  South  Street,  Scarborough,  trading  in  copartnership  with 
another,  under  the  style  of  The  Scarborough  Motor  and  Acces- 
sories Supply  Co.,  motor  and  electrical  engineer.— The  receiv- 
ing order  in  this  matter  was  made  on  September  •24th  on 
debtor's  own  petition.  The  statement  of  affairs  shows  liabiU- 
ties  of  £37-3  and  assets  of  £39,  from  which  has  to  be  de- 
ducted £12  for  preferential  claims,  thus  leavmg  a  deficiency 
of  ^45.  The  debtor  attributes  his  position  to  bad  trade, 
lack  of  working  capital,  &c.  In  May,  1914,  he  started  business 
at  -a,  Park  Street,  Scarborough,  as  an  electrical  engmeer  with 
a  cash  capital  of  il'20.  He  carried  on  the  business  until 
May  1916.  when  he  joined  the  Army,  but  after  bemg 
demobihsed  in  January,  1918,  he  again  opened  out  business 
at  the  same  address,  and  also  at  NVhipp's  \ard  and  Fals- 
grave,  all  in  Scarborough,  when  his  capital  was  il50.  About 
two  vears  ago,  whilst  at  Whipp's  Yard,  the  debtor  was 
financed  bv  another,  and  in  July  last  the  busmess  was  trans- 
ferred to  South  Street,  Scarborough.  He  alleges  he  first 
became  aware  of  his  failure  in  November  last,  when  trade 
was  very  bad,  but  it  was  not  until  last  August  that  he 
reahsed  his  true  position.  The  first  meeting  of  creditors  took 
place  on  October  14th  at  the  ofiices  of  the  Olficial  Receiver. 

A.  E  Blower  (Blower  &,  Cooper),  electrical  engineers'  mer- 
chant 1  and  3,  Paul's  Bakehouse  Court,  E.C.— Eeceiving 
order 'made  October  11th  on  debtor's  own  petition.  First 
meeting,  October  2oth.  Public  examination,  December  15th, 
both  at  Carey  Street,  W.C. 

\  Lord  electi-ical  contractor.  33,  Westgate  Burnley.— Fiist 
and  final  dividend  of  cjd.  in  the  £,  payable  October  24th.  at 
the  Official  Receiver's  office,  13,  Winckley  Street,  Preston. 

C  H.  Steel,  electrical  engineer,  53.  Queen  Street.  Cardiff, 
and  65  High  Street,  Merthvr  Tydvil.— itet  and  final  divi- 
dend of  2s.  in  the  £,  pavable  at  the  Official  Receiver's  office, 
34,  Park  Place,  Cardiff. 

•V  E.  Dickinson  (Crown  Electrical  Co.).  electrical  engineer 
and  contractor,  157,  Hunslet  Road,  Leeds.— First  and  final 
dividend  of  11  Jd.  in  the  £,  payable  October  25th  at  the  Official 
Receiver's  office,  24,  Bond  Street,  Leeds. 

Ernest  Edward  Mathers,  electrical  engineer,  of  10,  High 
Street,  Doncaster,  and  residing  at  Allen  Dale,  Sprmgwell 
Lane,  Balby.— A  receiving  order  has  been  made  in  this  case. 
The  statement  of  affairs  shows  Uabihties  expected  to  rank  for 
dividend  amounting  to  ±'581  and  a  deficiency  of  £498.  Thq 
assets  include  a  motor  cycle  and  side-car.  The  causes  of 
failure,  as  alleged  by  the  debtor,  are  judgment  obtained 
against  him  for  damages  and  costs  in  consequence  of  a  motor- 
ing accident,  and  also  insufficient  trade.  The  debtor,  aged  36, 
states  that  he  began  business  in  April,  1921,  with  £150  capital 
borrowed  from  his  mother,  starting  in  Doncaster,  where  ho 
was  a  stranger,  because  he  was  advised  by  a  friend  that  it 
was  a  growing  town  and  there  was  an  opening  for  an  elec- 
trical engineer.  The  debtor  says  he  was  unable  to  obtain 
orders.  He  purchased  the  motor  cycle  and  side-car  for  £85, 
in  order  to  canvass  outside  the  town.  The  accident  was  on 
Whit-Mondav,  at  Humphrey  Bank,  near  Harrogate,  when  a 
Mr.  Samuel  Whitaker,  of  Leeds,  was  injured  and  subsequently 
obtained  judgment  against  debtor  for  £72  10s.  damages  and 
£43  co.sts.  The  first  meeting  of  creditors  was  held  recently  at 
the  Official  Receiver's  Offices,  Figtree  Lane,  Sheffield,  and  the 
matter  was  left  in  the  hands  of  the  Official  Receiver  as  trustee. 
V  B.  WoRTHiNGTON.  electrical  and  mechanical  engineer, 
.33  Memorial  Road,  Walkden.— First  meeting,  October  25th, 
at' the  Official  Receiver's  Offices,  Byrom  Street,  Manchester. 
Public  examination.  November  9th,  at  the  Court  House, 
Salford.  ^  ,,   „,  . 

G.  H.  Gee,  electrician,  10,  Front  Street,  Annfield  Plain, 
Durhnm.— Last  dav  for  proofs  for  dividend  November  8th. 
Trustee  :  Mr.  C.  Wollett,  Official  P^eceiver.  Pearl  Buildings, 
4.  Northumberland  Street,  Newcastle-on-Tyne. 

Company  Liquidations. — .\maloamated  Electric  Works, 
T/TD.— Bv  iin  order  of  the  Court,  Mr.  T.  J.  Wilson,  of  59-60, 
Old  Bailey,  E.G.,  has  been  appointed  sole  hquidator  in  the 
place  of  Mr.  J.  L.  Mahon,  retiied. 

Mdtual  Electric  Trust,  Ltd.— Meeting  of  members  called 
for  November  18th  at  Messrs.  .Mien  West  &  Co.'s  offices. 
Tjewes  Road.  Brighton,  to  hear  an  account  of  the  winding  up 
from  the  liquidator.  Mr.  A.  E.  W'ake. 

Maxim  Lami'  Works,  I>td.— In  the  Company  Winding  Up 
Oourt,  on  October  18th.  Mr.  Justice  Astbury,  on  the  petition 
of  Carl  Quitmann,  made  a  compulsory  order  for  winding  up 
this  company.  Counsel  for  the  petitioner  said  he  was  a 
judgment  creditor.  No  notice  to  oppose  or  support  the 
petition  had  been  received. 

Dissolutions  of  Partnership. — Crosland  &  Bateson.  elec- 
trical engineers,  Bradford  Road.  Batley. — Mr.  G.  F.  B. 
Oroeland  and  Mr.  H.  1>.  Bate.oon  have  dissolved  partnership. 
Mr.  F.  B.  Cro.sland  will  attend  to  debts. 

Smethwick  Arc  Welding  Co.,  electrical  welders,  Grove 
Works,  Grove  Lane.  Smethwick. — Messrs.  J.  Horton,  P. 
Parkin,  G.  Price,  J.  W.  Parkin,  P.  Parkin  and  H-.  Jones  have 
dissolved  partnership. 


Kev  Electrical  Supplies  Co.,  109-111,  Portland  Crescent, 
Leeds. — Mr.  J.  L.  Knowles  and  Mr.  J.  Ellison  have  dissolved 
partnership.  Mr.  J.  Ellison  will  attend  to  debts  and  continue 
the  business  under  the  same  style. 

Trade  .'Vnnouncements. — Mr.  John  Davis  states  that  he 
has  ceased  to  be  connected  with  the  Freeman  Electrical  Acces- 
sories Co.,  and  is  commencing  business  as  the  Davis  Electrical 
Co.,  Ltd.  (which  is  being  registered),  at  6,  Warwick  Court, 
High  Holborn,  W.C.I. 

Mr.  F.  S.  J.  Harding  announces  that  he  has  taken  over  the 
sole  proprietorship  of  the  Swan  Electrical  Works,  Clewer,  near 
Windsor. 

Mr.  J.  W.  Russell,  electrical  engineer,  of  Loates  Lane. 
Watford,  has  opened  additional  showrooms  at  8,  Queen's 
Road. 

With  reference  to  the  notice  in  our  issue  of  October  7th 
under  the  heading  of  "  New  Companies  Registered,"  regarding 
the  Baynes  Electrical  Co.,  Ltd.,  in  case  it  may  be  gathered 
that  the  company  has  started  business  on  the  contracting  side 
of  the  industry,  we  are  asked  to  state  that  such  is  not  the  case. 
The  company  is  actually  a  wholesale  electrical  supply  firm. 

The  Canadian  Electrical  News  (October  1st)  contains  an 
article  regarding  the  formation  of  the  English  Electric  Co.,  of 
Canada,  Ltd.,  which  is  associated  with  and  holds  the  exclusive 
manufacturing  rights  in  Canada  of  the  home  company  of 
similar  title.  The  company  has  purchased  the  plant  of  the 
Canadian  Crocker- Wheeler  Co..  of  St.  Catharines.  Mr.  R.  A. 
Stinson  remains  as  president  and  general  manager  ol  the 
new  company,  and  Mr.  Gordon  P.  Perry  is  chairman  of  the 
board. 

The  Northwood  Electric  Light  &  Power  Co.,  Ltd.,  ha« 
removed  to  new  offices  at  2,  Eastbury  Road,  Northwood, 
Middlesex.    Telephone  number  unaltered  (Northwood  38). 

Messrs.  Mauley  &  White  have  removed  to  17.  Sandhill, 
Newcastle-on-Tyne,  where  they  have  an  office,  a  showroom, 
and  stores.    Telephone  number  :  1261  Central. 

Messrs.  T.  Twist  &  Son  have  removed  to  their  new  office 
and  showroom  at  Britannia  Chambers,  George  Street,  St. 
Helens. 

Catalogues  and  Lists Messrs.  Lawrence,  Reynolds  and 

Co.,  13,  Crutched  Friars,  E.G.  3.— A  list  of  electric  motors, 
fuses,  charging  boards,  irons,  &c.,  for  which  the  firm  are 
agents.  Also  a  price  hst  of  1-,  2-,  and  3-phase  motors  rang- 
ing from  25  to  200  cycles  and  from  .25  to  45  h.p. 

Messrs.  Bill  &  Berry,  18-26,  Constitution  Hill.  Birming- 
ham.—List  No.  S.R.,  1922,  an  illustrated  price  hst  of  shunt 
and  speed  regulators  for  generators  and  motors. 

The  Hart  Accumulator  Co.,  Ltd.,  Stratford,  E.  15.— A 
showcard  advertising  "  Hart  "  batteries  for  motor-car  start- 
ing, lighting  and  ignition. 

Messrs.  Sutcliffe  Bros.,  90  and  91,  Queen  Street,  E.G.  4.— 
A  price  hst  of  v.i.r.  cables,  flexibles,  bell  wire,  and  conduit 
of  various  types  and  sizes. 

Messrs.  Rayner  &  Heald,  Ltd.,  Duke  Street,  Derby.— 
Stock  list  of  2-  and  3-phase  induction  motors  ranging  'rom 
1  to  45  b.h.p. 

Messrs.  Donovan  &  Co.,  47.  Cornwall  Street,  Birmmgham. 
—A  sheet  giving  illustrations  and  prices  of  numerous  elec- 
trical accessories  as  lamp-holders,  tumbler  switches,  bells, 
plugs,  house  service  switches,  &c.  Also  a  list  of  redurrd 
prices  of  "  Mazda  "  lamps. 

Dugdill's  Patents,  Failsworth,  Manchester.— A  card  bear- 
ing numerous  illustrations  of  jointed  lighting  fittings  for  walk. 
ceilings,  and  desks.  „     .,..,, 

Mr.  H.  C.  Sungsby,  142-146,  Old  Street,  E.G.— List  No. 
151,  dealing  with  several  types  of  barrows. 

Messrs  Hogan  &  Wakdrop,  88.  Golden  Lane,  E.G.  1.— A 
well-illustrated  price  hst  of  electric  fans  of  numerous  types- 
desk,  bracket,  ceiling,  port-hole,  &c.  The  list  also  deals  with 
fractional  h.p.  motors,  regulatmg  resistances,  and  grinding 
and  polishing  machines. 

Messrs.  Siemens  Eros.  &  Co.,  Ltd..  Caxton  House.  West- 
minster S.W.  1.— Leaflets  2007  and  2009,  the  first  giving  » 
description  and  illustrations  of  the  lighting  of  Covent  Garden 
Markets,  and  the  other  a  list  of  large  residences  in  which  the 
•'  Stannos  "  wiring  system  has  been  installed. 

Messrs  Watson  &  Sons  (Electro-Medical).  Ltd.,  Sunic 
House  Parker  Street,  Kingsway.  W.C.  2.— Bulletin  37s.  de 
.scribing  the  "  Cannv  Rvall  "  portable  diathermy  apparatus; 
priced.  Supplement  to  Bulletin  No.  35a.  giving  a Iterpd  prices 
of  the  "  Sunic  "  X-rav  combination.  Also  a  price  list  (Bulle- 
tin 40s)  of  second-hand  X-ray  and  electro-medical  apparatus. 

The  Sun  Electrical  Co.,  IjTD.,  Ha-120.  Chnnng  Cross  Road, 
W.C.  2.— List  No.  337,  advertismg  the  "  Alco  "  electric  washer 
and  wringer. 

E.D.A.    Activities The   latest   pamphlet    of  the    British 

Electrical  Development  Association  (E.D.A.  196)  sets  m  con- 
trast the  tronhle  entailed  by  the  use  of  raw  fuel  and  the 
advantages  of  electric  heating.  Its  appearance  is  attractive 
and  its  statements  are  convincing. 

Patent  Restoration.— .An  order  has  been  made  for  the  re- 
storation of  patent  No.  18.215  of  1915  for  "  Improvements  in  or 
relating  to  trucks  for  railway  or  tramway  vehicles  granted 
to  Sidney  Thomas  and  Frank  Staits-Gardner. 
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For  Sle, — By  order  of  the  liquidator,  Messrs.  Whitham 
and  Sou  will  sell  by  auction  on  iN'ovemiier  Hth  and  9th  at  li, 
Lisbon  Ireet,  Leeds,  the  stock  of  Messrs.  Hudsons  Electrical' 
iingineeng  Co..  Ltd.,  comprising  motors,  switchgear,  plant, 
machine/,  stores,  (fee. 

By  diijtion  of  the  Disposal  Board,  Messrs.  Lane  &  Smith 
will  selliy  auction  on  November  1st  and  following  days  at 
Witton   iirmingham,  electrical  plant  and  machinery. 

The  Lidon  County  Council  invites  offers  for  one  3,500-k\V 
geuerati;;  set. 

.\ssets Vuctions  Co.,  Ltd.,  will  sell  by  auction  on  October 
4th,  at  19-121,  Newington  Causeway,  S.E.,  a  quantity  of 
elettrica  material,  &c. 

BristoCorporation  Electricity  Department  invites  offers  for 
surplus  euerating  plant,  &c.  (See  our  advertisement  pages 
to-dav.) 

Book  'lotlces. — "  Hydro-Electric  Power  in  the  Niagara 
District  (35  pp.).  Toronto  :  The  Hydro-Electric  Power  Com- 
missitm  <  Ontario. — This  is  a  well  produced  brochure,  pro- 
fusely ilistrated,  dealing  with  various  aspects  of  the  supply 
of  powe  m  the  largest  of  the  Commission's  systems.  It  is 
especial!  useful  as  showing  the  extent  to  which  industry  and 
the  genml  well-being  of  the  district  are  dependent  upon  the 
electricit  supply. 

"  The  >Ietropolitan-Vickers  Gazette,"  Vol.  VI,  No.  10'2, 
Septemb',  1921. — This  issue  contains  an  illustrated  descrip- 
tion of  a  excess  energy  meter  for  measuring  consumption 
above  a  ontract  quantity;  an  article  on  "High  Voltage 
Bushmg  nsulators,"  by  W.  A.  Coates,  M.I.E.E. ;  and  "The 
Story  0  the  Induction  Motor,"  a  reprint  of  a  paper  read 
Ix-fure  ts  American  I.E.E. 

"Thei'oronto  Hydro-Electric  System,"  Tenth  Annual  Re- 
port, 19'-  Published  by  the  Toronto  Electric  Commissioners. 
— Thi.-i  .\es  in  detail  particulars  of  operation  for  the  year 
ended  D:ember  31st  last,  show-ing  very  satisfactory  results. 

"  I'itna's  Latest  Books,  Autumn,  1921  "  (28  pp.). — A  cata- 
logue iiing  sizes,  prices,  and  short  descriptions  of  technical, 
coinniir.jl,  and  financial  books  recently  pubhshed  by  Sir 
Isaac  i'man  &  Sons,  Ltd. 

"  The  [echanical  Handhng  of  Goods,"  by  C.  H.  Woodfield. 
Pp.  xi-l-l6,  figs.  73.  London  :  Sir  I.  Pitman  &  Sons.  Price 
2s.  6d,  ni. 

"  M.  I'C.  Machine  Mining,"  Vol.  I,  No.  3.  Glasgow: 
Mavor  i  Coulson,  Ltd.  Price  6d. — This  contains  copious 
notes  on  coal-mining  machinery  and  switchgear — their  use, 
upkeep,  c. 

"  Engieering  Abstracts  from  Current '  Periodical  Litera- 
ture." Polished  outside  the  U.K.  New  series,  No.  9.  October, 
London  rfhe  Institution  of  Civil  Engineers. 

"  Post  )ffice  Electrical  Engineers'  Journal,"  Vol.  1-1,  part  3. 
October,  9'21.  London  :  Electrical  Review,  Ltd.  Price  2s. 
net. 

"The  Electric  Furnace,"  by  F.  J.  Moffett.  Pp.  x-fll8; 
33  figs,    .ondon  :  Sir  I.  Pitman  &  Sons.    Price  2s.  6d.  net. 

"  Metr  System  for  Engineers."  by  C.  B.  Clapham.  Pp. 
xii-H81,  1  tables.  London:  Chapman  &  Hall,  Ltd.  Price 
12s.  Gd.  St. 

Germa  Customs  Duties. — The  German  Minister  of 
Finance  las  issued  an  order,  which  took  effect  on  October 
20th,  inteasing  from  90()  to  1,900  per  cent,  the  premium  or 
"  agio  "ivhich  is  leviable  when  the  "  gold  "  duties  of  the 
Customaariff  are  paid  in  paper  currency.  The  effect  of  the 
order  isio  double  the  paper  currency  duties  by  requiring 
2,000  pajr  marks  to  be  paid  for  each  KX)  marks  "  gold  " 
duty  lev.ble,  instead  of  1,(X)0  paper  marks  as  hitherto. 

Coven-y  Corporation  and  the  E.P.E.A. — The  trouble  be- 
tween tt  Coventry  Corporation  Electricity  Department  and 
the  E.PJ..\..  which  had  reached  .so  acute  a  stage  that  notices 
of  withtUwal  of  their  services  had  been  given  by  the  whole 
of  the  sdf.  has  been  settled  by  the  Anomalies  Committee  of 
the  Natioal  Joint  Board,  to  wliich  both  parties  to  the  dispute 
agreed  t  refer  it,  at  the  same  time  agreeing  to  accept  the 
decision  f  the  Board  as  binding.  We  learn  from  the  secretary 
of  the  litional  Joint  Board  of  Employers  and  Members  of 
Staff.  M  H.  B.  Keeping,  that  the  sub-committee  met  in 
London  ndcr  the  chairmanship  of  Alderman  Walker,  and 
after  a  ill  hearing,  decided  unanimously  that  the  notices 
to  ceasework  must  be  withdrawn  and  no  further  attempts 
made  to  iterfere  with  the  arrangement  made  by  the  Coventry 
Corporatn.  It  was  also  recommended  that  the  gentleman 
who  hadieen  appointed  to  the  staff  of  the  electricity  depart- 
ment shald  rejoin  the  E.P.E..\. 

New  lectrical  Manufacturing  Works  at  Leeds. — If  ex- 
ample cents  for  anything  in  the  industrinl  woild.  the  "  merry 
and  brijit  "  spirit  of  some  branches  of  the  electrical  trade 
should  d  other  trades  good.  It  is  certainly  encouraging  when 
we  are  I  discussing  the  question  of  industrial  depression 
.and  uneiployment  to  see  signs  of  progress  and  development 
in  any  hinch  of  industry,  and  to  note  the  presence  in  our 
midst  olthose  who  have  sufficient  confidence  in  the  future 
to  makeiireparation  for  the  revival  in  trade  which  we  all 
hope  w'i  not  be  long  in  coming.  One  such  sign  is  to  be 
found  in  he  building  of  new  works  by  Messrs.  Ingleby  &  Co.. 
Lt<l..  diamo  and  motor  manufacturers,  on  a  site  of 
approxiiitely  10  acres  adjoining  Old  Lane.  Beeston,  Ix'eds. 
which  le;  than  two  years  ago  was  a-  field  under  cultivation. 
These  w-ks,  which  were  formally  opened  last  week  by  the 


Lord  Mayor  of  Leeds,  consist  of  two  buildings,  the  larger  of 
which  comprises  commodious  offices  and  a  large  machine  shop 
of  structural  steel  arranged  for  an  overhead  travelling  crane; 
the  other  includes  a  tool  shop  as  well  as  winding  department 
and  stores  for  finished  motors  and  other  materials.  The  works, 
which  are  capable  of  turning  out  electric  motors  for  industrial 
purposes  ranging  from  i  b.h.p.  to  200  b.h.p.,  were  designed 
by  Mr.  J.  C.  B.  Ingleby,  elder  of  the  two  brothers  Ingleby, 
who  commenced  business  in  rented  premises  in  Elland  Koad 
in  1908.  During  the  war  this  became  a  controlled  estabhsh- 
ment  and  supplied  a  large  number  of  motors  to  the  Govern- 
ment factories.  Special  attention  has  been  paid  in  the  con- 
struction of  the  buildings  to  light,  ventilation,  and  heating, 
and  a  most  important  feature  is  the  way  the  works  have 
been  laid  out  lor  future  extension;  one  or  more  bays  can 
readily  be  added  to  the  main  building  at  comparatively  small 
cost,   there  being  ample  land  available  on  the  site. 

United  States  Exports  of  Electrical  Goods. — ^The  exports 

of  electrical  goods  during  August  were  valued  at  6.057,489 
dollars,  as  compared  with  7.110,'2.S.5  dollars  in  the  correspond- 
ing month  of  1920.  Seven  electric  locomotives — not  included 
under  general  electrical  goods — valued  at  242,362  dollars 
were  also  exported  in  August.  The  heaviest  decreases  com- 
pared with  the  corresponding  month  of  last  year  were  shown 
in  batteries,  carbons,  fans,  heating  and  cooking  apparatus, 
interior  wiring  supplies,  incandescent  lamps,  magnetos,  spark 
plugs.  &c..  and  switches  and  accessories,  whereas  motors, 
rheostats  and  controllers,  telephones  and  transformers,  showed 
healthy  increases. — Reuter's  Trade  Service    (Washington). 

Exports  of  electrical  goods  from  the  United  States  showed 
a  marked  decrease  during  the  first  eight  months  of  this  year 
compared  with  the  same  period  of  1920.  This  tendency  was 
less  noticeable  in  power  equipment  than  in  equipment  for 
motor  vehicles  and  similar  lines.  In  telephones  and  trans- 
formers, however,  American  trade  continues  to  expand. 
Japan  has  been  quite  an  active  buyer  in  many  classes  of 
goods,  which  is  a  noteworthy  circumstance  considering  the 
growth  of  local  manufacture. 

Russia's  Electrical  Factories. — The  production  of  the  elec- 
trical factories  in  the  first  four  months  of  1921  is  tabulated 
as  follows  in  a  Russian  official  journal  :  — 
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Under  the  control  of  the  Moscow  Government  there  are  40  elec- 
trical factories,  of  which  34  are  working.  These  factories  are 
arranged  in  28  producing  units,  under  one  control,  to  assure 
homogeneous  production.  The  total  number  of  workers  and 
staff  at  the  factories  was  (on  January  1st)  7,273  workers.  2.328 
emploves,  total  9.601 ;  on  May  1st.  8.426  workers.  2.400  em- 
ployes total  10,826.  That  is  to  say.  the  number  of  workers 
grew  ty  16  per  cent,  in  four  months,  and  the  employes  by 
8  per  cent.  But  this  increase  in  labour  force  was  not  shown 
in  the  working  of  the  factories,  which  are  being  run  under 
inefficient  conditions.  In  pre-war  days  12,500  men  were 
engaged  at  the  factories,  and  in  1916  15,000  were  employed. 
The  chief  problem  is  labour.  Whereas  in  1913  .55  per  cent. 
of  the  hands  were  skilled  workmen,  on  January  1st.  1921.  only 
35  per  cent,  were  skilled.  At  the  high-pressure  factories  the 
ratio  of  skilled  workers  fell  from  63  to  37  per  cent.,  and  those 
for  weak-current  apparatus  fell  from  55  to  26  per  cent. 

Attracting  the  Consumer. — The  advent  of  autumn  is  being 

accompaniet?  by  many  fresh  efforts  on  the  part  of  electrical 
manufacturers  "to  extend  the  popularity  of  their  products. 

The  Electric  L.\mi'  Manufacturers'  Associ.ation,  through 
the  medium  of  the  Sehcff  Publicity  Organisation,  Ltd.,  has  in- 
augurated a  wide  campaign  to  make  known  the  lamps  of  its 
member  firms.  The  arrangements  are  fully  set  out  in  a 
brochure  recently  issued,  and  the  printing  press  is  to  be  kept 
busv. 

For  the  use  of  its  agents,  the  Enisox  Swax  Electbic  Co.. 
Ltd.,  has  published  a  broadsheet  which  contains  illustrations 
of  several  advertisements  whicli  may  be  reproduced  in  local 
newspapers,  the  firm  supplying  the  necessary  "  electros."  A 
new  "  Ediswan  "  showcard  lias  been  is.sued.  "This  is  a  coloured 
card  bearing  the  title  "  The  World's  Light  Championship," 
and  depicting  a  boxer  sparring  with  a  "  Royal  Ediswan  " 
lamp  mounted  as  a  punching  ball. 

The  i\Ii:Ti;oroLiTAX-ViOKERS  Electrical  Co.,  Ltd.,  is  adver- 
tising the  "  Cosmos  "  radiant  fire  by  means  of  a  coloured 
show-card  depicting  two  children  standing  over  a  fire  with 
obvious  enjoyment. 
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Trade  Depression  :  The  F.B.I.  Suggestions.— The  Execu- 
tive Ck)mmittee  of  the  Federation  ot  British  Industriea  has 
appointed  a  tpecjal  committee  to  tunsider,  uud  to  consult 
other  interests  with  regard  to  the  suggestions  made  in  its 
memorandum  on  trade  depression,  a  copy  of  which  was 
forwarded  to  the  Prime  Minister  by  Sir  \V.  Peter  Eylands, 
the  president.  It  consists  of  leading  representatives  of  im- 
portant industries,  and  includes  the  president,  Mr.  Dudley 
Docker,  Sir  E.  V.  Vassar  Smith,  Col.  O.  C.  Armstrong,  Mr. 
E.  W.  Petter,  Mr.  E.  J.  Pybus,  and  others.  The  memorandum 
stated  that  the  situation  presents  two  separate  problems  :  (1) 
The  discovery  of  the  best  means  of  alleviating  the  distress 
caused  by  unemployment ;  [i)  the  discovery  of  the  best  means 
of  reviving  trade  and  thus  removing  the  cause  of  unemploy- 
ment. After  examining  the  causes  of  the  present  position, 
the  question  of  restoring  stability  is  reviewed,  and  it  is  shown 
that  the  cychcal  trade  depression  such  as  we  were  accustomed 
to  long  before  the  war  will  yield  to  a  revival  ot  demand,  and 
of  this  there  are  already  signs  in  some  trades.  The  document 
proceeds  to  discuss  possible  measures  for  alleviating  the  diffi- 
culties of  the  next  few  years,  such  as  reduction  of  taxation, 
export  credit  schemes,  barter  trade,  development  of  Dominions 
and  Crown  Colonies,  and  closes  with  reference  to  future  com- 
petition.    We  quote  the   final  sentences  :  — 

We  have  got  to  reahse  that  if  we  are  to  sell  goods  to  an 
impoverished  world  we  must  sell  them  at  a  price  which  that 
world  can  afford  to  pay,  and  that  if  foreign  labour  costs 
are  below  ours  in  any  trade,  either  through  their  workruen 
accepting  lower  rates  of  remuneration  than  ours  or  giving 
higher  efficiency  for  similar  remuneration,  no  artificial 
measures  will  enable  us  to  continue  to  give  employment  in 
that  trade.  The  lowering  of  the  cost  of  production  involves, 
of  course,  two  factors;  the  first  is  the  improvement  of  manage- 
ment, organisation,  and  plant,  and  requires  time  and,  above 
all,  the  expenditure  of  capital  which  war  and  present  taxation 
and  the  diminution  of  the  world's  capital  i-esources  will  render 
it  extraordinarily  dilficult  to  supply.  The  second  factor  is 
either  an  increased  efficiency  of  labour  in  proportion  to  its 
remuneration,  or  decreased  remuneration  without  a  decrease 
in  efficiency.  The  choice  before  the  country  is  to  reach  this 
result  either  by  agreement,  which  would  be  infinitely  the 
quickest  and  most  satisfactory  to  everyone  concerned,  or  by 
the  sheer  force  of  circumstances — continued  unemployment, 
continued  distress,  and  in  the  ultimate  resort  starvation  for 
the  workman  and  bankruptcy  for  the  employer. 

The  Australian  E.T.U.  and  Union  Labour. — The  Sydney 
City  Council  had  the  followmg  resolution  belore  its  meetmg 
in  September,  it  was  in  the  name  of  the  secretary  oi  the 
Municipal  Labour  caucus  :  "  That  on  and  from  a  date  to  be 
hxed,  all  installations  which  it  is  intended  to  connect  to  the 
Council's  mains  must  be  installed  by  men  who  are  certifaed  by 
the  secretary  of  the  Electrical  Irades  Lnion  of  Australia,  such 
men  to  be  hnancial  members  of  that  organisation,  and  the  con- 
Bumers  must  produce  u  certificate  to  that  effect  before  the 
Council  will  grant  supply.  Failure  to  produce  such  certilicate 
wiil  render  the  cuusumei  liable  to  a  fine,  and  supply  of  current 
will  be  withheld  until  the  tine  is  paid." 

Helium  Fittings. — We  understand  that  "  Helium  " 
electric  light  tittings  (registered  design  No.  677,190,  of  Messrs. 
Albert  Lee  &  Co.,  Ltd.,  New  Zealand  Avenue,  E.C.IJ  have 
just  been  installed  in  the  London  School  of  Economics  and 
PoUtical  Science  (Ixindon  University),  also  in  HaiTow  College 
and  many  shops  and  pubhc  buildings.  The  firm  holds  the 
standard  type  of  fitting  in  srtock  in  various  sizes  for  60-  to 
1,000-watt  gastilled  lamps. 

Producer  and  Consumer  in  South  Africa. — Every  country 
possesses  a  national  desire  to  work  up  its  own  home-grown 
material  into  finished  articles  of  the  greatest  possible  value, 
rather  than  to  export  the  raw  or  semi-manufactured  product 
and  re-import  it  at  some  later  stage  of  manufactuie.  Tliis 
desire  was  intensified  during  the  war.  and  in  fact  was  trans- 
formed in  many  instances  into  a  dire  necessity.  South  Africa 
affords  an  interesting  example  of  this  tendency.  In  fact,  her 
zeal  in  some  instances  outran  her  discretion,  judging  by  the 
comparatively  high  prices  at  which  certain  home-produced 
articles  have  been  selling.  'This  phase  of  the  movement  has 
perhaps  influenced  the  Union  Government  in  creating  a  depart- 
ment to  watch  the  interests  ot  traders  as  well  as  manufacturers. 

More  than  five  years  have  elap.sed  since  a  Department  of 
Industry  and  Science  was  formed,  and  during  that  period  it 
has  surveyed  the  chances  of  development  in  almost  every 
possible  branch  of  manufacture  in  the  Union.  Exports  of 
South  African  produce,  other  than  gold,  rose  in  value  from 
i21,419,00(J  in  1916  to  £48,132,000  in  1919  and  £42,252,000  in 
1920.  This  advance  in  export  trade  has  emphasised  the  need 
for  the  formation  of  a  Department  of  the  State  which  would 
deal  with  that  branch  of  activity  as  well  as  with  industry 
and  manufacture.  To  fill  this  want  the  Union  Government 
has  now  set  up  a  Board  of  Trade  and  Industries  whose  prin- 
cipal functions  will  be  to  advise  the  Government  on  the  work- 
ing of  the  Customs  and  Excise  duties,  particularly  with 
reference  to  the  protection  of  home  manufacture,  and  to 
examine  costs  of  production,  transportation,  and  labour  at 
home  and  abroad,  in  relation  to  prices  of  South  African  and 
other  produce.  In  short,  the  Board  will  endeavour  to  hold  the 
balance  between  the  manufiifturer  and  consumer.  Its  duties 
also  include  the  development  of  markets  overseas  for  the 
raw  materials  and  manufactured  products  of  the  Union. 


The   Chilean  Railway  Electrification   Contract.— .\  report 

received  from  Santiago  through  Reuter's  IVade  Service  refer- 
ring to  the  contract  awarded  by  the  Chilean  Government  to 
the  Wostingliouse  Electric  International  Co.  (see  Electrical 
Review  last  week)  at  $7,000,000,  states  that  the  bid  of  ap- 
proximately $12,000,000  made  by  the  AUgemeine  Electricitaots 
Ge.sellschatt  was  the  highest  of  all  tenders  received.  Work  ou 
the  contract  must  be  commenced  within  six  months  and  must 
be  completed  in  the  spring  of  1923.  It  is  calculated  that  the 
cost  of  electrification  of  this  section  of  the  hne  win  be  amor- 
tised within  six  years,  on  account  of  the  immense  saving  in 
fuel  and  labour. 

German  Exports  to  Spain. — During  the  first  seven  months 
of  the  present  year  the  Germans  sent  among  other  goods  to 
Spain  over  2,000  tons  of  electiical  installation  material  out 
of  a  total  importation  of  4.900  tons;  over  half  the  telegraph 
and  telephone  apparatus  imported;  more  than  a  third  of  the 
fixed  steam  and  gas  engines;  a  third  of  the  lly wheels  and 
pumps  of  all  kinds;  a  third  of  the  hydraulic  motors;  40  per 
cent,  of  the  machines  not  expressly  enumerated  in  the  Customs 
tariff,  and  the  bulk  of  the  railway  material.— Kcwfer's  Trade 
Service    (Madrid). 

Price  of  Steel  Plates. — North-East  Coast  steel  manufac- 
turers have  reduced  the  price  ot  steel  ship  plates  by  70s.  per 
ton  to  iBlO  10s.,  which  compares  with  i'20  10s.  at  the  beginning 
of  the  year. — The  Times. 

Contractors  and  Building  Work. — It  would  seem  from  the 
American  Electrical  Hcvuiv  that  vvaiting  ou  the  bunding  boom 
has  became  a  chronic  habit  with  many  contractor-dealers  ou 
that  side  of  the  Atlantic,  as  well  as  with  the  building  industry 
as  a  whole.  Our  contemporary  adds  that  the  time  to  wait  haa 
gone  by,  and  it  is  now  time  for  action.  Chas.  L.  Benjamin 
advises  the  contractor-dealer  to  go  aft«r  tixtm-e  renewal  busi- 
ness, and  he  tells  how  to  lind  it.  '  Watch  for  real  estate 
news,  and  see  every  man  who  buys  a  home."  The  "  Con- 
tractors' Column  "  which  we  have  pubUshed  in  the  Elec- 
trical Beview  for  many  years  past  is  designed  to  help  the 
British  electrical  contractor  to  do  this  sort  of  thing.  "  There 
have  been  many  thousands  of  houses  changmg  hands  dm'ing 
the  last  year,"  says  our  contemporary. 

"  NiUen  a  man  buys  a  house  tliat  has  been  built  for  10 
years  or  more  there  is  probably  no  other  fitting  or  equipment 
ou  the  property  so  far  out  of  date  as  the  lightmg  fixtures.  In 
most  cases  the  new  owner  gives  his  property  »  thorough 
cleaning  out  and  a  new  coat  oi  paint  auu  papei,  uuu  tueu 
those  old  fixtures  look  even  less  appropriate  than  before. 
Fixture  design  has  been  so  changed  um'ing  the  last  10  years, 
as  a  result  ot  the  passing  of  gas  illumination  and  the  progress 
in  lamp  manufacture,  that  no  family  can  move  from  a  lairly 
moclei'n  apartment  into  a  house  with  old-time  fixtures  with<iuO 
feeling  a  strong  desire  for  a  change." 

Lord  Weir  on  Measures  for  Reviving  Employment. — Lord 
Weir  has  prepaied  a  statement  ou  "  Tne  Eevival  of  Employ- 
ment,' and  It  has  been  circulated  to  members  of  the  llou.sc 
ot  Lords  by  the  Scottish  Economic  League.  It  was  prmted  in 
full  in  Tke  Times  of  Monday  last.  The  writer  says  th.it  the 
choice  at  the  present  time  seems  to  be  clearly  a  reversion  t<i 
longer  hours,  reduced  costs  and  a  revival  of  employment,  or 
adherence  to  the  short  week,  vast  unemployment,  and  an  in- 
ability to  support  our  industrial  population.  It  is  not  possible 
for  any  Government  or  trade  union  or  any  body  of  employers 
to  guarantee  to  a  body  of  workers  the  maintenace  of  any 
specific  standard  of  Uving.  "  The  controlling  factor  in  that 
is  imposed  by  the  workers  and  their  conditions  in  other  coun 
tries.  "    Lord   Weir  makes  the  following  recommendations.— 

"  (o)  That  we  concentrate  on  reviving  employment  foi 
workers  in  their  own  trades  by  initiating  a  demand  for  the 
products  of  these  trades. 

"  (b)  That  we  cause  this  demand  by  reduction  in  price  and 
thereby  quicken  enterpriss  and  give  confidence  to  potential 
customers. 

"  (c)  That  we  reduce  the  price  by  reduction  in  cost  achieved 
by  a  revision  of  the  working  conditions  in  industry  and  deal 
with  wage  reductions  as  a  last  resort. 

"  ((/)  That,  subject  to  the  trade  unions  agreeing  to  thLi 
course  of  action,  the  Government  pledge  themselves  to  use 
their  influence  and  power  to  facilitate  the  granting  of  credit 
and  the  raising  of  capital  for  approved  schemes  and  undei-- 
takings  at  home  and  in  our  Dominions  and  Colonies." 

Lord  Weir  delivered  an  important  .s(x;ech  on  the  situation 
of  the  engineering  trades  and  the  seriousness  of  the  outlook, 
at  the  luncheon  held  on  Wednesday  in  connection  with  the 
conference  of  the  British   Engineers'  Association. 

Electricity  Supply  Legislation.— Mr.  P.  \.  Harris,  at  a 
recent  meeting  of  the  London  County  Council  asked  whether 
the  delay  in  the  passing  into  law  of  the  Electricity  Bill  No.  2 
was  preventing  the  operation  of  the  Electricity  Act,  1919. 
Mr.  G.  H.  Hume  replied  in  the  affirmative.  Communications 
had  recentlv  been  addressed  to  the  Prime  Minister  and  the 
Ministry  of  Transport  calling  attention  to  the  important  bear- 
ing which  electrical  development  had  upon  the  industrial 
situation  generally,  with  special  reference  to  the  unemploy- 
ment question,  and  pressing  strongly  on  the  Government  that) 
the  necessary  supplementary  legislation  should  be  passed  by 
Parliament  this   year.— Mornmp  Fast. 
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Electrical  Importers'  Criticisms  of  the  Working  of  tbe 
Safeguarding  of  Industries  Act.— The  Kvening  Standard  last 
week,  quoted  a  number  of  examples  of  the  "  widespread  dis- 
Batisfactiuu  "  with  the  practical  working  of  the  Safeguarding 
of  Industries  Act.  The  writer  mentions,  among  other  matters, 
what  he  describes  as  the  emphatic  criticism  given  by  the 
Secretary  of  the  Electrical  Importers'  and  Traders'  Associa- 
tion, who  produced  a  telegram  from  "  a  well-known  London 
firm,"  reading  as  follows  :—"  I^arge  consignment  lamps 
awaits  dispatch  at  Rotterdam.  Suppliers  will  not  ship  as 
Customs  are  holding  up  this  side  under  Key  Industries.  Posi- 
tion very  serious."  The  Secretary  of  the  E.I.  &  T.A.  is 
credited  with  saying  :  — 

"  A  clause  in  the  Act  forbids  the  free  importation  of  arc 
lamp  carbons,  so  Customs  are  ac'tually  stopping  all  pocket 
batteries,  because  they  contain  a  piece  of  carbon  1}  inches 
long,  and  worth  about  id.  This  is  useless  for  arc  lamp 
carbon.  Worse  than  this,  we  have  an  immense  British  manu- 
facture of  these  pcx;ket  batteries,  but  this  trade  depends  on 
these  imported  small  carbon  rods.  To-day  there  are  one 
million  carbon  rods  held  up  at  the  docks,  and  our  workmen 
are  kicking  their  heels  in  idleness.  All  this  becau.se  the  arc- 
lamps  clause  of  the  Act  defines  arc-lamp  carbons  as  neces- 
sary for  searchlights.  The  Act  never  mentioned  carbon  rods. 
In  any  case,  our  trade  is  completely  dislocated.  Further, 
glass  tubing  is  held  up,  although  it  is  the  raw  material  for 
British-made  electric  lamps.  Electric  lamps  themselves  are 
not  inclu'^ed  in  the  Bill,  but  Customs  declare  them  taxable, 
inasmuch  as  they  contain  a  small  piece  of  tungsten  wii-e, 
worth  one  penny.  The  strange  thing  is  that  many  of  these 
lamps,  imported  from  Holland,  are  made  of  British  tungsten 
wire.  Customs  actually  forbid  a  British  product  to  re-enter 
its  own  country  !  " 

The  Fancy  Goods  Section  Vigilance  Committee  of  the  Lon- 
don Chamber  of  Commerce  has  sent  a  circular  letter  to  Mem- 
bers of  Parliament  drawing  attention  to  experience  of  the  first 
two  week's  operations  of  the  Act.  The  Act.  it  states,  is  being 
interpreted  by  the  Board  of  Trade  and  administered  by  li.M. 
Customs  in  such  a  way  that  fancy  goods  and  other  traders  have 
passed  a  resolution  expressing  '  Grave  concern  at  the  very 
serious  dislocation  of  business  created  by  the  Act,  particularly 
on  account  of  the  extraordinarily  wide  interpretations  which 
are  being  placed  by  the  authorities  on  certain  items  referred 
to  in  the  Key  Industries  Schedule."  and  also  calling  upon 
the  Government  to  bring  in  an  amending  Act  "  suspending 
the  operations  of  the  Safeguarding  of  Industries  Act  in  .so 
far  as  it  concerns  commodities  not  produced  in  this  country." 
In  the  course  of  its  communication  the  committee  states  ;  — 

"Arc  Lamp  Carbons. — It  is  laid  down  by  the  department  that 
under  this  clause  the  Customs  are  entitled  to  hold  up  con- 
signments of  pocket  torch  batteries  because  they  contain  a 
minute  piece  of  carbon  rod — in  spite  of  the  fact  that  these 
obviously  are  not  going  to  be  used  in  connection  with  arc 
lamp  carbons  at  all,  nor  could  be.  In  addition  to  this  a  con- 
signment of  600.0(X)  carbon  rods  wanted  by  a  firm  of  British 
dry  battery  manufacturers  has  already  been  held  up. 

"  Electric  Lamps. — In  the  Ways  and  Means  debates.  Minis- 
ters assured  the  House  that  half-watt  lamps  were  not  to  lie 
protected  (see  "  Hansard,"  c.y..  May  31st.  col.  940).  Yet  now 
electric  lamps  are  held  up  at  all  the  ports,  to  be  taxed  as  con- 
taining tungsten." 

British  Trade  Mark  Applications. — .Appended  is  a  sum- 
mary of  the  recent  applications  for  British  trade  marks  in 
respect  of  goods  and  productions  associated  with  the  elec- 
trical trades  and  industries  :  — 

Titan.  No.  409,5.58.  Class  8.  Storage  batteries  and  parts 
thereof. — General  Lead  Batteries  Co.,  Chapel  Street,  Newark, 
New  Jersey,  U.S.A.     November  9th,  1920. 

Aerozon.  No.  413,561.  Class  18.  Electric  radiators  for 
heating.— Aeronzon  Pabrik  3.  &  B.  Sternberg,  75  Ritter- 
strasse,  Berlin,  Germany.     March  18th,  1921. 

Aerozohin.  No.  413563.  Class  18.  Electric  radiators  for 
heating.  Aeronzon  Fabrik  G.  &  B.  Sternberg,  75,  Ritter- 
strasse,  Berlin,  Germany.     March  18th,  1921. 

Bakelaque.  No.  416,148.  Class  50.  Electrical  insulating 
materials  in  which  synthetic  resin  is  the  predominating 
material.  Attwater  &  Sons,  Hopwood  Street,  Mills,  Preston. 
June  15  th,  1921. 

A.F.A.  No.  416,100.  Class  8.  Electric  appliances.— Accu- 
njmlatorenfabrik  Gesells-chaft,  3  Askanischer  Platz,  Berlin 
S.W.U.    June  13th,  1921. 

Gambrite.  No.  417,046.  Class  8.  Electric  cables.— W.  T 
Glover  *  Co.,  Ltd.,  Ti-afford  Park  Works,  Manchester,  julv 
18th.  1921. 

Oalvos.  No.  417,3'2.  Class  11.  An  electrical  foot  bat- 
tery for  medical  use.— Elsie  Rickards,  1,  Weltham  Road 
Handsworth,  Birmingham.    July  29th,  1921. 

Duraso.  No.  417,233.  Class  13.  Electric  incandescent 
lamps,  and  their  parts,  fittings,  lamp  holders,  Ac- Osram 
'jeselLschaft,  1-14  Ehrenborg.strasso,  Berlin,  0.17  Januarv 
23rd,  1921.- 

Lamp  Trade  in  South  America. — According  to  Commerce 
Reports,  American-made  electric  lamps  are  meeting  with  keen 
competition  in  South  American  markets  from  the  German 
article.  Engineers  returniug  from  South  America  state  that 
the  quality  of  the  jatt*^  is  poor,  and  that  a  high  percentage 
of  those  furnished  under  a  recent  Government  contract  gave 
unsatisfactory  length  of  service. 


British  Parsimony. — In  connection  with  our  criticism  of 
the  Government's  economical  measures  in  dealing  with  the 
Department  of  Overseas  Trade,  we  observe  that  the  Daily 
Telegraph  correspondent  at  Montreal  reports  that  mdiguant 
protests  were  made  at  a  meeting  of  the  Canadian  rcprcKen- 
tatives  of  British  firms  exporting  to  Canada  against  the 
manner  in  which  the  British  Government  was  curtailing  tha 
activities  of  the  British  Trade  Commissioner's  offices  in 
Canada,  which  had  led  to  the  resignation  of  Captain  Edwards, 
Senior  Trade  Commi.ssioucr,  and  to  sharp  reductions  of  the 
office  staffs.  "  The  meeting  was  as  a  farewell  to  Captain 
Edwards,  when  the  British  trade  representatives'  organisation 
resented  the  curtailment  of  the  work,  and  declared  they 
had  protested  to  the  British  Department  of  Overseas  Trade 
but  without  avail.  A  general  opinion  w^as  expressed  that  the 
curtailment  w'as  a  work  of  fal.se  economy  at  a  time  when 
British  trade  in  Canada  is  fighting  to  hold  its  position  agaiu.st 
the  aggressive  campaign  of  America  and  other  exporting 
countries.  Captain  Edwards  relinquishes  his  work  as  Senior 
Trade  Commissioner,  and  will  .shortly  return  to  England." 

An  American  Electrical  Man's  Impressions  in  Germany. — 

Mr.  G.  C.  Du  Bois.  president  of  the  Western  Electric  Co. 
(U.S.A.),  recently  returned  to  America  after  a  six  weeks'  tour  of 
Europe,  during  which  he  visited  France,  Switzerland,  .Austria. 
Hungary,  Germany,  Belgium,  and  England.  The  Chicago  Elec- 
trical Review  quotes  him  as  saying  that  "  Germany  to-day  is 
in  a  position  to  undersell  the  world  on  most  manufactured 
articles.  Industrially,  Germany  seems  to  be  as  efficient  a.i 
ever.  With  wages  low  as  measured  in  the  currency  of  other 
countries,  with  highly  competent  workers  eager  to  produce 
and  with  the  reparation  question  in  a  more  settled  state,  Ger- 
many is  in  a  position  to  go  ahead  in  building  up  her  indus- 
tries to  handle  export  business.  At  present  she  can  turn  out 
many  lines  of  manufactured  articles  to  sell  profitably  for  leaa 
money  than  any  other  country.  As  nearly  as  I  can  calculate 
it,  the  cost  of  German  labour  in  the  metal-working  trades, 
measured  in  dollars,  which  is  the  correct  way  to  measure  it 
when  it  enters  into  competition  with  the  United  States  for 
foreign  trade,  is  about  one-sixth  of  the  cost  of  equivalent 
labour  here.  While  in  all  probability  this  wiU  lead  to  pro- 
tective measures  on  the  part  of  competing  countries,  such  aa 
taxes  on  German  exports  and  other  measures  for  the  encom'- 
agement  of  home  industries,  yet  wages  in  such  countries  are 
noiv  deireasing,  and  this  tendency  is  likely  to  continue  if 
it  effectively  meets  German  competition  in  foreign  trade." 

HispanO'American  Electric  Co. — According  to  information 

received  from  various  sources  and  published  in  Commerce 
Beports,  the  City  Council  of  Buenos  Aires  has  recently 
agreed  to  transfer  to  the  Hispano-American  Electric  Co.  the 
franchise  for  the  supply  of  electric  light  and  power  in  the 
city  of  Buenos  Aii'es,  in  succession  to  the  German  Tians-Atlan- 
tic  Electric  Co..  to  which  a  50-year  franchise  had  been  given 
in  1907.  The  Hispano-.American  Electric  Co.  was  founded  in 
1920  by  the  Banks  of  Madrid,  Barcelona,  and  Bilbao,  and  has 
a  board  of  directors  made  up  of  some  of  the  most  infiuential 
men  of  Spain.  The  president  of  the  board  of  directors  is 
Don  Claudio  Lopez  Bru.  Marquis  of  Comillas,  and  the  home 
offices  arc  at  Madrid.  While  the  company  is  by  all  indications 
entirely  Spanish  in  its  composition,  there  have  been  com- 
ments in  South  America  which  would  indicate  a  feehng  in 
the  Argentine  that  the  German  interests  have  not  been  entirely 
eliminated,  although  on  the  surface  there  appears  to  be  no 
direct  evidence  to  that  effect.  The  various  systems  taken 
over  by  the  Hispano-American  Electric  Co.  consist  of  three 
plants  in  Buenos  Aires,  a  light  and  power  plant  in  Mendoza, 
lighting  and  street  railway  systems  in  Valparaiso,  and  an 
electric  street-car  fine  in  Montevideo.  The  German  company 
owned  the  lighting  and  railway  system  in  Santiago,  Chile, 
but  this  was  taken  over  by  the  Government  during  the  war; 
it  is  understood  that  the  new  company  is  making  every  effort 
to  secure  the  return  of  this  property  as  successors  of  the  Ger- 
man corporation.  As  an  indication  of  the  magnitude  of  tho 
Hispano-American  holdings  in  the  Argentine,  Chile,  and 
Uruguay,  the  total  capacity  of  the  plants  in  Buenos  Airea 
alone  is  at  present  125,190  kW,  with  66,000  kW  in  process  of 
installation  or  on  order;  the  present  annual  output  of  tha 
Buenos  Aires  plants  is  said  to  be  over  300,000,000  kWh. 

D.K.  New  Club  House. — Lady  Ellis,  wife  of  the  chairman 
of  the  EnglLsh  Electric  Co.,  opened  the  club  house  equipped 
for  the  use  <if  the  girl  employes  of  Messrs.  Dick.  Kerr  A  Co.. 
on  October  12th..  Mr.  Livingstone,  the  works  manager,  pre- 
sided. The  t'lub,  corresponding  to  that  established  two  years 
ago  at  .Ashton  Park  for  the  firm's  male  employes,  as  a  memo- 
rial to  corm-ades  who  died  in  the  war.  is  situated  in  Strand 
Road.  Its  programme  is  to  include  debating  and  dramatic 
societies,  classes  for  dancing,  teaching  of  various  crafts  and 
hobbies,  and  occasional  lectures. 

Bosch    Operations    in   the    United    States.— The    Robert 

Bosch  Magneto  Co..  Fnc.  has  just  boon  incorporated  under  the 
laws  of  the  State  of  New  York,  with  a  capital  of  250,000 
dollars.  The  company  claims  to  have  a  new  Bosch  invention 
for  use  in  the  cheaper  class  of  automobiles — a  combination 
battery  .•in<i  ignition  system.  It  will  also  offer  a  new  Bosch 
electric  lighting  syirtem  for  high-priced  cma.—Beuter'a  Trod* 
Service  (New  York). 
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The  German  Cable  Industry. — It  is  stated  that  negotia- 
tions in  the  German  cable  industry,  to  which  we  referred 
recently  in  the  luatter  of  insulated  conductors,  are  now  pro- 
ceeding, and  are  expected  to  result  in  the  adhesion  of  the 
outside  makers  to  the  Cable  Sjiidicate. 

French  Electrical  Companies. — A  new  company  has  lately 
been  formed  iu  Paris  (12,  Kue  Castex)  with  a  capital  of 
2,000,000  fr.,  and  the  title  La  Society  Hydro-Electrique  du  Val 
Vernier,  to  utili.se  a  waterfall  on  the  river  Marne  near  Gud- 
mont  (Haute  Marne)  for  the  generation  of  electrical  energy  for 
hghting  and  power  purposes. 


LIGHTING    AND    POWER    NOTES. 


Belfast.— Committee  to  Rem.vin.— As  an  outcome  of  the 
special  meetiog  of  the  City  Council,  at  which  the  decision 
to  cancel  the  appointment  of  Messrs.  Preece,  Cardew,  and 
Kider  as  consultants  was  rescinded,  the  Electricity  Committee, 
which  had  tendered  its  resignation,  has  agreed  to  continue 
in  office. 

Banff, — ^Electricity  Sli'ply.— A  report  has  been  received 
upon  the  scheme  to  introduce  electric  hght  and  power  to 
Banff  and  Macduff.  Mr.  Bell,  city  electrical  engineer,  Aber- 
deen, is  consulting  engineer.  The  estimated  outlay  is  M'U.OOO, 
includmg  suction  gas  plant  lor  motive  power.  Overhead 
cables  are  to  be  used. 

Bangor.— Bulk  Si'pplv.— The  Electricity  Commissioners 
have  authorised  the  City  electrical  engineer  to  re-open  negotia- 
tions with  the  North  Wales  Power  Co.,  for  the  supply  of 
electricity  in  bulk,  as  they  do  not  consider  the  circumstances 
warrant  the  installation  of  a  100-kW  Diesel  set  in  the  borough 
electricity   works. 

Barton-on^H  umber — Leg.\l  Proceedings.— The  Urban 
Council  has  been  served  with  a  writ  by  the  Barton  Electric 
Supply  Co.  consequent  upon  a  refusal  to  enter  into  negotiations 
for  an  increase  in  the  contract  price  for  street  lighting.  At 
a  specially  convened  meeting  of  the  Council  it  was  decided  to 
defend  the  case. — Yortishhe  Post. 

Bedford.— Year's  Working.— The  accounts  of  the  Electri- 
city Department  (engineer:  Mr.  E.  W.  Phillips)  for  the  year 
ended  March  31st  last  show  a  total  revenue  of  £78,705  as 
compared  with  £61.311  m  1919-'20.  Working  expenses 
amounted  to  £54, 572,  as  against  £43,697,  leaving  a  gross  profit 
of  £24,133  (£17,614).  The  net  profit,  after  payment  of  all 
capital  charges  was  £2,139.  a  slight  decline  from  the  previous 
year's  figure— £2,628. 

Birmingham — Unemployment  Relief.— Among  the  unem- 
ployment relief  measures  being  taken  by  the  City  Council  is 
an  instruction  to  the  Electric  Supply  Committee  to  commence 
work  on  a  numljer  of  extensions. 

^'ew  Destructor  Works.— The  Salvage  Committee  of  the 
Corporation  proposes  to  construct  new  destructor  works  at 
^\itton.  A  garage  for  electric  vehicles  will  be  installed  at  the 
works,  and  energy  is  to  be  generated  bv  means  of  steam 
obtained  from  the  burning  of  refuse.  The  proposed  destructor 
will  consist  of  eight  cells  capable  of  dealing  with  38,000  tons 
of  refuse  per  annum.    The  estimated  cost  is  £100,000. 

Effect  of  the  Coal  Stuike.— The  General  Purposes  Com- 
mittee of  the  City  Council  has  issued  a  report  on  the  steps 
taken  during  the  coal  strike  to  ensure  fuel  and  light  control. 
The  effect  on  the  finances  of  the  Electricity  Supply  Depart- 
ment was  to  involve  it  in  a  loss  of  £43,100.  The  sub.seijuent 
and  continued  effect  in  loss  of  business  and  disorganisation 
of  working  it  is  impossible  to  assess.  The  estimated  reduc- 
tion in  the  sale  of  electricity  during  the  three  months  is  put 
at  6.8  million  units,  of  a  gross  selling  value  of  £59,000,  and 
deducting  the  cost  of  producing  this  extra  quantity  the  loss 
is  £32.400.  Extra  fuel  and  labour  costs  are  estimated  at 
£10.7iX»,  a  total  of  £43,100. 

Bognor — Lncueased  Charges.— The  Electricity  Supply  Co. 
has  received  sanction  from  the  Ministry  of  Tran.sport  to  in- 
crea.se  its  maximum  charge  for  electricity  from  8d.  to  Is.  per 
unit  from  October  12th,  with  a  minimum  charge  equivalent  to 
15  units  per  quarter  for  the  winter  months  and  10  units  per 
quarter  for  the  summer  months. 

Continental.— RossiA.—.\  Moscow  message  saya  that  in 
order  to  provide  a  supply  of  electricity  for  all  the  power  con- 
sumers in  the  port  of  Petrograd,  a  second  electrical  station 
will  be  erected  there. 

The  Pravda,  states  that  before  the  war  there  were  250  elec- 
tricity works  in  Russia;  now  there  are  660,  of  which  189 
^vere  constructed  during  the  revolution,  and  IfX)  stations  in 
1920.  At  present,  it  is  siiid,  stations  are  being  built  or 
extended  in  66  towns  and  66  villages.  Forty-four  factories 
are  being  electrified,  and  the  sptems  of  electrical  distribution 
are  beinfl  extended  in  three  Government  towns  two  districts, 
and  (M  villages. 


In  the  Donetz  Basin  37  old  stations  have  been  reconstituted 
into  14  stations,  to  supply  power  to  the  mines,  effecting  an 
economy  of  82(.>.000  tons  of  fuel  per  annum;  the  superfluous 
equipment  has  been  removed  to  other  places. 

In  accordance  with  the  unified  plan  of  electrifying  the 
country  the  Kashir  station  tor  the  electrification  of  the  Moscow 
Government,  "  the  must  majestic  in  Europe."  is  being  built; 
also  the  Dniepre  of  aoo.UOO  kW  at  the  Dniepre  weirs;  the  Sha- 
turskaya;  the  Utkiu  factory,  of  Petrograd;  the  KisilolV,  in  tlu>. 
Ural;  the  Ivanovo-Vosuesenskaya;  the  Nishigorod;  the  Tula; 
the  Volchoff;  the  Tchelyabiusk,  and  the  Schternskaya  stations 
in  the  Donetz  Basin,  all  making  a  total  of  1.2lH).0(X(  kilowatts. 
How  much  has  actually  been  accomplished  oi  this  grandiose 
scheme  is  not  known. 

Jutland. — ITie  Commission  appointed  in  November  last  to 
study  the  question  of  utilising  the  water  power  of  Jutland  for 
the  production  of  electricity  has  just  handed  in  its  report.  The 
Commission  examined  16  schemes  in  connection  with  Jutland 
water  power,  and  recommends,  subject  to  further  comprehen- 
sive investigations  on  the  spot,  the  estabUshment  of  seven 
power  stations;  these  which  would  be  at  Vestbirk,  Hol- 
stebro.  Bur  i  Ahlersgaard,  Skjern,  Karlsgaarde,  and  Ansaager, 
would  cost  something  like  30  million  kroner.  The  Commission 
considers  that  the.se  plants  could  be  established  with  reasonable 
hopes  of  profitable  results,  especially  if  wages  fall. — Reutcr's 
Trade  Hcroicc    (Copenhagen). 

Austria. — A  start  has  been  made  with  the  great  Viennese 
hydro-electric  scheme.  The  Town  Council  of  Vienna,  in  con- 
junction with  a  Vienna  Bank  Trust,  has  fonmed  a  "  water- 
power  works  share  companv  "  with  a  share  capital  of 
500,000,000  kronen,  half  of  which  the  Town  Council  and  the 
banks  will  underwrite,  some  100,000,0(;)0  kronen  being  sub- 
scribed. The  company  will  raise  a  building  capital  of  ten  mil- 
liards in  special  bonds.  3.6  milliards  of  which  will  be  spent  in 
the  first  consti-uctive  period  from  November  this  year  to  June, 
1926,  in  building  the  hydro-electric  station  on  the  Ybbs,  with 
complementary  works.  The  programme  of  the  second  building 
period  is  only  as  yet  drafted  in  the  rough,  but  for  the  station 
on  the  Danube  which  the  Vienna  Wasserkraftwerke  contem- 
plates undertaking,  the  raising  of  6.4  milliard  kronen  by  the 
issue  of  bonds  is  foreseen.  By  the  can'ying  out  of  these  plans, 
some  100,(XX)  h.p.  is  expected  to  be  placed  at  the  disposal  of 
the  Viennese  Corporation  by  the  end  of  1935  at  the  latest. 
NN'hile  the  city  participates  to  the  extent  of  50  per  cent,  in 
the  capital  of  the  company  and  exercises  a  proportionate  in- 
fluence, it  is  solely  and  wholly  responsible  for  the  interest  on 
and  the  redemption  of  the  bonds,  as  it  stands  to  the  company 
in  the  relation  of  its  chief  consumer.  To  hasten  the  works  a 
premium  of  12  kronen  will  be  paid  for  every,  day  saved  and 
every  kilowatt  available  before  June  30th.  1928.  The  existing 
generating  station  of  the  Corporation  might  produce  yearly, 
with  the  help  of  the  peat  station.  320,000,000  kWh;  its  actual 
yield  is  now  280.000,000  kWh.  By  the  completion  of  the  first 
part  of  the  building  programme,  the  Corporation  works  could 
raise  its  output  by  another  100,000,000  kWh,  or  fully  one- 
third  more. 

Finland.— .\s  a  result  of  a  recommendation  made  by  the  State 
Waterfall  Committee,  the  Council  of  State  decided  last  May 
to  expropriate  the  Linnankoski  and  other  lesser  falls  situiited 
in  the  Vuoksen  for  the  purpose  of  a  projected  State  hydro- 
electric works  at  Imatra,  in  connection  with  tue  possible 
conversion  of  the  Finnish  railways  to  electric  traction.  Appeals 
made  by  the  Elektro-metallurgical  Co.  of  Ruokolska  and  the 
Petrograd  Electric  Power  Transmission  Co.  for  the  revocatior; 
of  the  orders  for  expropriation  have  been  dismissed. 

Cookham Inquiry.— On  October  11th  and   Pith   Col.   T. 

Ekin  held  an  inquiry  at  Cookham  into  two  applications  for 
Orders  fur  supplying  electricity' to  Cookham  and  district.  The 
first  applii'ation  was  by  the  Bourne  End  Electricity  Corpora- 
tion, Ltd.,  which  has  an  electricity  works  at  Bourne  End,  and 
desires  to  extend  its  cables  to  Cookham,  througli  Cookham 
Dean  and  Cookham  Ri.se  to  Marlow,  as  well  as  Little  Marlow 
to  Wooburn.  The  second  application  was  made  by  Mr.  George 
Young  and  three  other  promoters  of  a  scheme  to  supply 
Cookham  village  and  Cookham  Dean  and  Cookham  Rise  from 
turbines  driven  by  Thames  water  power  at  Cookham  Mill. 

Dorchester. — Purchase  of  Undertaking. — No  opposition 
being  apparent  to  the  taking  over  of  the  local  electricity 
supply  undertaking  l)y  the  Council,  it  has  been  decided  to 
obtain  the  necessary  Order  for  the  purchase. 

Edinburgh. — Auea  of  Supi'lv. — The  East  Lothian  County 
Council  recently  considered  the  scheme  propo.sed  l)y  Edinburgh 
Corporation  for  the  extension  of  the  supply  from  the  new 
station  at  Portobello.  A  memorandum,  prepared  by  the 
County  Clerk,  pointed  out  that  the  ten  miles  radius  agreed 
to  by  the  Corporation  would,  roughly  speaking,  embrace  the 
parishes  of  Prestonpans,  Tranent.  Pencaitland,  and  Ormistoii, 
and  perhaps  a  part  of  Gladsniuir  I'arisli.  It  would  not  ."eein 
to  be  reasonable  to  allow  Edinl)Mrgh  to  take  out  the  best 
part  of  the  county  area  without  regard  to  the  other  part, 
making  it  probably  impossible  in  the  future  to  provide  for 
the  remainder  efficiently  and  economically.  It  was  understood 
that  the  Corporation  had  under  consideration  a  somewhat 
wider  radius  than  originally  jiroposed — between.  10  and  29 
miles.  It  was  unanimously  agreed  not  to  oppose  the  order  if 
Edinburgh  was  willing  to  extend  the  radius  of  supply  to  20 
miles. — Glasgow  Herald. 
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Electricity   Districts.— Local     Inqoibies.— The    Electricity 

CommiHsionera  t'lvc  notice  that  they  intend  to  hold  a  local 
inquiry  in  the  Council  Chamber  at  the  Council  House,  Bir- 
mingham, on  IXiesday,  November  loth,  at  lO.iJU  a.m.,  and  on 
the  fdllovving  days,  with  reference  to  the  proposed  South-West 
Midlands  Electricity  District,*  and  to  consider  schemes  in 
connection  therewith  that  have  been  submitted  by  (a)  the 
Birmingham  Corporation  jointly  with  the  Shropshire.  Wor- 
cesttu-shire  &,  Staffordshire  Electric  Power  Co.,  and  (6)  the 
Corporation  of  Worcester. 

A  local  inquiry  will  also  be  held  at  the  Town  Hall,  Sheffield, 
on  Tuesday,  November  29th,  at  10.30  a.m.,  and  on  following 
days,  with  reference  to  the  North-Ea.st  Midlands  Electricity 
District,*  and  the  scheme  which  has  been  submitted  by  the 
Corporation  of  Sheffield  for  the  formation  of  a  Joint  Electricity 
Authority  for  the  area. 

Elgin. — WATEii-powEB  ScHKMES. — At  a  recent  meeting  of 
the  Town  Council  a  committee  was  appointed  to  examine  and 
report  upon  a  scheme  formulated  by  the  Banff  County  Council 
to  supply  electricity  to  Morayshire  and  Banll'shire.  utilising 
the  power  of  the  river  Spey.  It  was  stated  that  power  could 
be  supplied  in  bulk  at  Id.  per  kWh.  The  Council  had  already 
been  invited  to  participate  in  a  hydro-electric  scheme  drawn 
up  by  the  Inverness-shire  Council. 

Glasgow. — Electricitv  Charges. — The  Corporation  is  in- 
troducing "  all  electric  "  houses  into  its  housing  schemes 
as  an  experiment,  and  the  Electricity  Committee  has  recom- 
mended that  the  following  charges,  which  are  based  on  a 
"  two-part  "  tariff  system,  be  made,  one  charge  being  a 
weekly  standing  charge  according  to  the  size  of  the  hou.se,  and 
the  other  charge  being  the  works  cost  at  Dahnarnock  of  the 
energy  used:  5  apartments,  2s.  per  week;  4  apartments. 
Is.  9d. ;  3  apartments.  Is.  6d. ;  plus  id.  per  unit  used  in  each 
case. 

Gargrave     (Yorkshire) Electricity     Supply.— A    public 

meeting  was  held  last  week  to  receive  a  report  on  a  proposetl 
scheme  of  electricity  supply  for  the  district.  Mi-.  Banks, 
electrical  expert,  detailed  the  scheme,  which  was  to  form 
a  Gargrave  Electricity  Supply  Co.,  to  supply  _  energy 
at  9d.  per  unit,  as  compared  with  the  pre.sent  Keighley 
(16  miles  away)  price  of  8d.  per  unit;  or  at  flat  rates  for  vary- 
ing number  of  lights.  At  the  rates  proposed  the  pubUc  would 
save  about  50  per  cent,  as  against  the  present  gas  supply, 
and  the  Council  believed  there  would  be  a  saving  in  street 
lighting,  which  the  company  would  undertake,  supplying 
energy  and  keeping  the  lamps  in  order,  at  £2  per  lamp  pei' 
year.  The  meeting  appi'oved  the  scheme,  and  a  committee  was 
appointed  to  work  in  conjunction  with  the  company. 

Hemel  Hempstead. — Electricity  Supply. — ^The  Town  Coun- 
cil has  decided  to  approach  the  Watford  I^rban  District  Coun- 
cil as  t«  the  terms  on  which  it  would  lie  prepared  to  supply 
electricity  to  the  borough. 

Holmfirth Electricity  Supply   Extensions.— The   Urban 

District  Council  has  agreed  to  a  scheme  of  electricity  exten- 
sions estimated  to  cost  from  i'lOO  to  £500. 

Holsworthy. — Street  Lighting. — The  Urban  Council  re- 
cently proposed  to  substitute  electric  for  gas  lighting,  and 
applied  to  the  Holsworthy  Gas  &  Electric  Supply  Co..  Ltd., 
for  its  terms.  The  company  stated  that  its  plant  was  already 
fully  loaded,  and  additions  could  not  be  entertained.  The 
Council,  refusing  to  pay  the  high  price  for  gas  lighting,  has 
consequently  abandoned  pulilic  lighting  for  the  coming  winter, 

Irvinestown  (Co.  Fermanagh) — Street  Lighting.— A 
Local  Government  Board  inquiry  lias  been  held  into  an  appli- 
cation for  an  installatfon  of  public  electric  lighting. 

Kingstown  (Co.  Dublin) Street  Lighting. — The  Urban 

Councd  has  appointed  a  committee  to  consider  the  intro- 
duction of  public  electric  lighting. 

Lancaster. — Electricity  Dlstrict. — The  Corporation  is  op- 
posing the  scheme  for  the  formation  of  an  area  embracing 
Barrow,  Millom,  Grasmere,  Kendal,  Bootle,  Ulvcr.ston,  Carn- 
forth,  Morecambe.  I;ancaster.  and  Kirkby  Lonsdale,  with 
Barrow  as  the  generating  station  site.  It  is  considered  that 
the  proposed  area  is  too  scattered,  and,  having  in  mind  the 
co.st  involved  in  transmis.sion,  distribution,  &c.,  it  is  probable 
that  an  alternative  scheme,  with  Lancaster  as  a  centi'e,  will 
be  submitted. 

Llandrindod     Wells -Increased    Charges.— The    Electric 

Light  &  Power  Co.,  Ltd.,  has  received  sanction  to  increase 
its  charge  for  electricity  to  a  maximum  of  Is.  2d.  per  unit, 
with  a  minimum  for  the  vv inter  quarter  of  i7s.  6d.  for  15 
units  or  less,  for  a  period  of  five  years. 

I  ROPosRD  Purchase. — The  Urban  Di.stric:t  Council  has  undci- 
consideration  a  proposal  for  the  purcha.so  of  the  undcrlakin;; 
provided  terras  can  be  arranged. 

Llandudno. — Bulk  Sui'ply. — The  Town  Council  has  ap- 
proved the  draft  agreement  with  the  North  ^^'alps  Pow-er  anil 
Traction  Co..  under  which  the  company  will  supply  elec- 
tricity in  hulk  to  the  Council  at  IJd.  per  unit,  and  decided  to 
apply  for  the  EUn'tricity  Commissioners'  sanction  to  borrow 
£15,000,  which  the  Council  will  lend  to  the  Power  Company 
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for  the  construction  of  a  transmission  line  from  the  company'o 
sub-station  near  Colwyn  Bay  to  the  Council's  eub-station  ati 
Llandudno.  The  agreement  is  for  twenty-live  years,  and  the 
erection  of  the  overhead  transmission  line  will  be  started  a.i 
soon  as  i)i).'<sible. — Liverpool  Daily  Vost. 

Llanfairfechan.— Electuicitv  Supply.— The  Urban  District 
Council  has  decided  to  proceed  with  an  electric  lighting  scheme 
at  a  cost  of  £10,000.  Negotiations  have  been  in  progress  with 
the  North  Wales  Power  Co.  for  the  supply  of  electricity  in 
bulk. 

Litherland.- Supply  from  Bootle.— The  Electricity  Com- 
missioners have  written  to  the  Urban  Council  with  reference 
to  the  proposed  transfer  of  the  Litherland  Electric  Lighting 
Order  to  the  Bootle  Corporation.  The  town  clerk  of  Bootle 
has  been  instructed  to  proceed  with  the  transfer  of  the  Order. 
Litherland  has  asked  the  Bootle  Corporation  for  terms  and 
conditions  for  the  use  of  electricity  for  street  lighting,. arid  the 
Corporation  has  offered  to  supply  electricity  at  one-third  of 
the  rate  at  which  private  lighting  is  supplied,  such  rate  being 
not  less  than  one  penny  per  unit,  subject  to  the  Litherland 
Council's  paying  all  charges  for  connections,  equipment  and 
maintenance.  Work  is  now  proceeding  on  the  laying  of 
mains  in  the  area,  and  the  Bootle  electrical  engineer  reports 
that  the  only  satisfactory  way  to  provide  the  capital  required 
for  service  connections  will  be  for  consumers  requiring  the 
supply  to  pay  the  cost  of  them. 

Liverpool. — Pier  Lighting.— The  Liverpool  engineer  has 
reported  to  the  Tramways  and  Electricity  Committee  that  the 
introduction  of  electric  "lighting  at  the  Pier  Head  has  proved 
eminently  satisfactory,  the  lamps  giving  50,000  candle  power 
at  a  cost  of  £850  per  annum. 

Loan  Sanctioned.— The  Electricity  Commissioners  have 
sanctioned  a  loan  of  £2o,290  for  mains,  sub-station,  &c.,  for 
the  housing  estates. 

Long  Ashton.— Electricity  Charges.- The  North  Somerset 
Electric  Supply  Co.,  Ltd.,  has  fixed  the  maximum  charge  for 
electricity  for  lighting  purposes  at  lOd.  per  unit  from  Octo- 
ber  1st.  ' 

London. — Fulham.— .A  reduction  in  the  brilliancy  of  the 
electric  lighting  on  October  12th  was  ascribed  by  the  engmeer 
to  a  reduction  in  steam  power  owing  to  a  condenser  having 
insufficient  water.  This  was  said  to  be  due  to  the  prolonged 
drought  which  caused  the  Thames,  from  which  the  water 
is  taken,  to  fall  to  an  extremely  low  level  at  ebb  tide. 

Londonderry.— Electricity  Supply  Dispute.— The  Lightmg 
Committee  last  week  decided  to  cut  off  within  seven  days  the 
electricity  supply  to  the  North  of  Ireland  Shipyard  Co.  and 
its  yard,  if  an  account  for  £3,264  were  not  paid.  It  was 
stated  that  the  matter  had  been  under  discussion  for  some 
time,  and  it  was  essential  that  the  account  should  be  paid 
forthwith.  The  company  contended  that  it  had  a  grievance 
in  re.spect  of  delav  with  regard  to  a  promised  extension  and  its 
completion,  and  that  it.  therefore,  had  a  counterclaim. 
The  question  of  what  further  action  should  be  taken  was 
allowed  to  stand. 

Middlesbrough. — Loan  Sanctioned.— ITie  Corporation  has 
received  sanction  to  borrow  £54.463  in  respect  of  mams. 
converting  plant,  gas-engine  sets,  and  building  work  m  con- 
nection with  the  electricity  undertaking.  An  application  for 
sanction  to  borrow  £13,875  for  prospective  expenditure  on 
mains  and  services  is  still  under  consideration. 

Newtown  (Mont.).— Electricity  Supply.— The  Urban 
Council  has  appointed  a  committee  to  consider  a  proposal  to 
secure  a  pumping  station  and  machinery  from  the  Shropshu-e 
Union  Railway  &  Canal  Co..  for  the  purpose  of  generating 
electricity  for  the  town. 

New  Zealand.— The  Aeapuni  Scheme.— The  Arapuni  hydro- 
electric scheme  for  the  initial  utilisation  of  50,000  h.p.,  this 
being  ultimately  raised  to  162,000  h.p.,  has  been  finally  ap- 
proved. It  is  estimated  that  the  scheme  will  be  completed  in 
five  years.  The  total  cost  is  put  at  £1.879.000,  divided  among 
the  following  items  :—lleadworks,  £1.305,000;  transmission. 
£294.000;  and  sub-stations.  £280.000.  Work  cannot  be  com- 
menced until  the  financial  conditions  are  more  favourable, 
but  it  is  anticipated  that  the  delay  will  not  be  a  long  one. 
When  started  full  energy  will  be  concentrated  on  the  scheme, 
other  smaller  schemes  being  subordinat<»d  to  it. 

Norden.— Si'HEMF,  Postponed.- The  Urban  District  Council 
has  a<ljournca  consideration  of  schemes  for  the  supply  of 
electricity  m  the  Ccunicil'.s  area.  The  propo.sals  provide  for 
the  supply  by  the  Rochdale  Corporation  at  a  price  five  per 
cent,  abuve  that  charged  in  the  borough,  and  also  for  the 
application  for  a  provisional  order  and  the  distribution  of 
electricity  by  the  Council  itself. 

Northwood. — System  Civ  Supply.— The  Electric  Light  and 
Power  Co..  Ltd..  has  now  changed  over  froiii  d.c.  to  a.c. 
the  systems  of  supply  being  as  follows  :  Northwood  240  and 
480  V.  50  periods,  single-phase.  Eastcote  240  and  415  V.  50 
periods,  3-phase.  The  Ruislip  supply  is  to  remain  as  hereto- 
fore, viz.,  240  and  415  V,  33  periods,  3-phase. 
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Portsmouth — Eedcced  Cbarges.— The  Town  Council  has 
decided  to  reduce  the  price  of  electricity  for  Ughting  from  8d. 
to  7}d.  per  unit,  as  from  the  December  meter  readings. 

Radclifie. — ^Electricity  in  Bulk.— The  Council  is  joining 
.the  South-East  Lancashire  Board  for  the  generating  of  elec- 
tricity in  bulk,  and  a  step  in  the  direction  of  communal  in- 
terests has  already  be«n  taken  by  the  local  electricity  station 
being  Unked  up  with  the  T.ancashire  Power  Co.'s  works  at 
Outwood  and  with  Bury.  The  Eadcliffc  station  will  probably 
be  used  only  as  a  distributing  centre. 

Rickmansworth — Electricity  Supi'ly.— The  Urban  Council 
has  appointed  a  committee  to  consider  the  question  of  an 
electricity  supply  for  the  district. 

Sleaford.— INCREASED  Charges.— Tlie  Urban  Council  has  in- 
creased the  price  of  electricity  by  2  per  cent.,  as  from  Octo- 
ber 1st. 

South  Africa. — Joh.anxesburg.— Mr.  Bernard  Price,  chief 
engineer  to  the  Victoria  Falls  and  Transvaal  Power  Co.,  haa 
replied  to  the  contention  that  it  would  take  18  months  to 
obtain  an  extraneous  supply  to  supplement  the  electricity 
generated  by  the  municipal  power  station,  and  that  it  would 
cost  £60,000  for  cables,  besides  transformers.  Mr.  Price  states 
that  adequate  reUef  could  be  afforded  without  purchasing 
additional  cables,  transformers  or  other  apparatus. 

By  alterations  of  the  routes  of  the  existing  cables  and  re- 
arranging the  transformers  already  possessed,  he  contends 
that  an  additional  supply  could  b,e  made  available  in  five 
months,  more  cheaply  than  bv  anv  other  alternative.— Fi»ian- 
cial  Times. 

Truro — Electricity  Supply.— The  Town  Council  has  de- 
cided to  apply  for  an  order  to  carry  out  a  proposed  electric 
Ughting  scheme  as  public  work  for  "the  unemployed. 


TRAMWAY    AND    RAILWAY    NOTES. 

Australia. — N"..S.\V. — The  accounts  of  the  State  tramways 
for  the  year  ended  June  30th,  1921,  show  a  total  revenue  of 
^3,471,738,  as  compared  with  ±'-2,881,797  in  the  previous  year. 
Working  expenses  totalled  £2,943,252  (£2,486,121),  leaving  a 
gross  profit  of  £528,486  (£395,676).  After  deduction  of  in- 
^'r^n^^ .^'?'^  "*'^®'"  capital  charges,  there  was  a  net  surplus  of 
£106,672. 

Birmingham.— Effect  of  the  Coal  Strike.- The  Tramways 
Comuuttee  states  that  at  the  commencement  of  the  coal 
strike  the  tramway  receipts  immediately  declined  to  the  ex- 
tent of  al)out  £l.txX>  per  week.  Prom  Mav  3rd  the  services 
were  cut  down  25  per  cent.,  with  a  further  consequent  decline 
in  the  receipts  of  about  £1,000  weekly.  From  May  22nd  to 
June  29th  the  services  were  entirely  suspended.  Since  the 
termmation  of  the  strike  the  receipts  have  continued  to  de- 
cline, and  are  less  than  the  corresponding  returns  last  year 
by  about  £5,000  per  week.  It  is  estimated  that  the  total 
loss  to  the  department  is  at  least  £70,000. 

Bradford.— Tbamwayme.n's  Wages.— Following  a  recent  de- 
cision of  the  Tramways  Committer  to  reduce  wages  in  the 
parcels  department,  which  is  working  at  a  heavy  loss  the 
local  branch  of  the  United  Vehicle  Workers'  Union  has  en- 
tered a  protest,  and  contends  that  the  wages  are  fixed  by 
national  agreement. 

Liverpool. — Effect  of  Fare  Increases.— At  Friday's  (Octo- 
ber 14th)  meeting  of  the  Tramways  and  Electricity  Commit- 
tee the  chairman  reported  on  the  effect  of  the  estabUsh- 
ment  of  a  twopenny  minimum  fare  on  the  tramways.  Dur- 
ing the  first  nine  months  of  the  vear  there  had  been 
i^n  increase  in  revenue  of  £52,027,  but  a  decrease  of  nearly 
38,000,000  passengers.  The  totals  were  :  Receipts,  £1,125,522, 
and  passengers  128,898,061.  The  present  system  of  fares  had 
justified  its  introduction,  and  the  receipts  during  the  last 
three  months  not  only  covemd  all  operating  costs,  interest, 
and  sinking  fund  contributions,  but  .showed  a  sufficient  sur- 
plus to  pay  for  renewals.  Sufficient  experience  had  been 
gamed  with  sleeper  tracks  to  indicaU-  that  they  showed  a 
clear  economy  both  in  capital  cost  and  yearly  maintenance 
and  upkeep,  at  the  same  time  providing  very  much  more 
comfortable  riding  for  passengers.  The  cost  of  materials 
Bhowed  reductions,  and  rails,  which  last  year  cost  £23  per 
ton,  could  now  be  obtained  at  £16  per  ton. 

Rothesay. — Su.nday  Service.— The  Ministry  of  Transport  has 
written  the  Town  Council  stating  that  complaints  have  been 
received  that  the  absence  of  Sunday  cars  to  Ettrick  Bay  is 
injurious  to  certain  sections  of  the  working  classes,  and  has 
asked  the  Council  to  reconsider  the  question. 

Sunderland — Unfair  Competition.— The  Town  Council  has 
passed  the  following  resolution  :—"  That  in  the  opinion  of 
this  Council  the  competition  of  motor  vehicles  with  tram- 
ways upon  inequitable  terms  relating  to  (1)  local  taxation, 
(2)  road  maintenance  charges,  (3)  statutory  fares  for  ordinary 
passengers  and  workmen,  and  (4)  regularity  of  service,  will 
result  in  further  increa.ses  in  tramway  costs  and  consequen- 
tial fares.  And  that  representations  be  made  to  the  Prime 
Minister,  the  Minister  of  Transport,  and  the  M.P.'s  for  the 


borough  urging  the  statutory  regulation  of  such  competition 
in  the  pubUc  interest."  An  attempt  to  defer  consideration 
of  the  matter  was  defeated. 

Swansea — New  Cars  Purchased.— The  Tramways  Com- 
mittee has  purchased  seven  new  cars  at  a  cost  of  £3,045.  It 
is  intended  to  run  the  smaller  cars  on  the  trailer  system  to 
cope  with  the  traffic  on  certain  routes. 


TELEGRAPH    AND    TELEPHONE    NOTES. 


.4ustralia. — Lonq-range  Wireless  Telegraphy.— As  soon  as 
all  opportunity  occurs  Mr.  Hughes  will  submit  to  Parliament 
jiroposals  for  Australia  to  iiarticipate  in  a  scheme  of  direct 
wireless  communication  willi  Great  Britain.  The  Daily  Tele- 
(jniph  reports  that  the  Cabinet  is  not  unanimous  as  to  the 
wisdom  of  spending  a  quarter  of  a  million  when  there  is  a 
general  demand  for  economy,  but  the  matter  will  have  to  be 
debated  in  Parliament. 

Denmark. — The  State  network  of  telegraph  and  telephone 
lines  in  1919-1920  had  an  extent  of  2,843.2  Km.  of  lines  and 
63,633.4  km.  of  wire,  with  624  telegraph  offices,  83  of  which 
were  also  telephone  offices;  161  telephone  offices  and  128  wire- 
less stations.  There  were  733  telegraphic  apparatus  work- 
ing, and  4,729  telephone  posts,  23  of  which  were  of  the  Creed 
pattern. 

Mauritius. — ^Telephone  Improvements. — The  telephone  syg- 
tem,  which  for  a  quarter  of  a  ceutm'y  has  been  run  by  a 
ijingle  company,  is  about  to  be  improved.  The  Chamber  of 
Commerce  (m  connection  with  a  letter  from  the  Govern- 
ment which  asked  the  Chamber's  views  regarding  certain  con- 
cessions apphed  for  by  the  company)  has  appomted  a  com- 
mittee to  consider  the  subject.  Iiiiportant  improvements 
have  ah'eady  been  effected  by  increasing  the  number  of  ex- 
changes, but  it  is  now  proposed  to  effect  further  improve- 
ments by  affording  facilities  for  connecting  private  residences 
in  the  remote  parts  of  the  island  with  the  Port  Louis  ex- 
change. This  will  provide  a  market  for  a  certain  quantity 
of  telephone  material. — The   Times   Trade   Supplement. 

Spain. — Improved  Wireless  Service. — In  a  few  weeks'  time 
a  noteworthy  improvement  will  be  effected  in  the  wireless 
telegraph  service  between  Madrid  and  London.  At  present  it 
is  possible  to  exchange  traffic  at  certain  hours,  but  delays  and 
irregularities  occur.  Soon,  thanks  to  new  apparatus  and  u. 
redistribution  of  the  traffic,  a  continuous  exchange  of  mes- 
sages between  Madrid  and  London  \vill  be  inaugurated.  For 
this  purpose  the  station  at  Aranjuez,  near  Madrid,  which  was 
overloaded,  will  be  set  aside  for  traffic  with  England  and 
I^unce,  W'hile  the  station  at  Llobregat,  near  Barcelona,  duly 
reinforced,  will  be  the  centre  of  reception  and  distribution  of 
messages  from  and  for  Italy,  Germany,  and  Austria,  and  the 
new  Central  European  States.  An  auxiliary  station  at 
Madrid,  for  British  traffic,  already  inaugurated,  and  one  to 
be  inaugurated  eventually  at  Santander,  for  French  traffic, 
will  complete  the  new  system. — The  Tiyncs  Trade  Supplem:,id. 

The  French  Cable  Co.  and  Wireless  Interests. — M.  Ernest 

May,  chairman  of  the  Compagnie  Francaise  des  Cables  Tele- 
graphiques,  addressing  the  shareholders  at  the  recent  annual 
meeting,  stated  that,  as  was  known,  the  company  had  sub- 
scribed for  20,000  shares  in  the  Compagnie  G^n^rale  de  Telt- 
graphie  Sans  Fil.  When  the  directors  became  interested  id 
the  latter  they  thought  that  it  would  carry  on  wireless  tele- 
graphy between  France  and  the  countries  served  by  the  cables 
of  the  Compagnie  Francaise,  and  that  it  perhaps  would  com- 
pete with  the  cables.  During  the  course  of  the  war  the  Com- 
pagnie Francaise  asked  for  authority  to  estabUsh  installations 
of  wireless  telegraphy,  but  the  application  was  refused.  Tha 
directors,  however,  obtained  an  interest  of  20  per  cent,  iii 
the  new  company,  which  for  the  rest  was  formed  under  the 
best  auspices.  The  French  Telegraph  Administration  gave 
authority  to  the  Compagnie  Gen^rale  de  Telegraphic  Sans 
Fil  to  establish  a  station  which  would  in  particular  com- 
municate with  transatlantic  countries — those  which  the  Com- 
pagnie Francaise  serves  with  its  cables — while  at  the  same 
time  imposing  upon  the  former  the  obligation  to  constitute  a 
siX'cial  company  for  the  working  of  this  station.  Conse- 
quently, in  order  to  participate  appropriately  in  the  matter 
which  interested  them — that  is  to  say,  communication  with 
the  North  of  .\merica  and  the  West  Indies — the  directors  of 
the  cable  company  were  naturally  induced  to  subscribe  also 
20  per  cent,  of  the  capital  in  the  new  company.  Down  to 
the  present  time,  the  first  augmentation  in  the  capital  of 
the  cable  company  from  13,000,000  to  16,000,000  fr.  and  tha 
reserves  which  had  been  formed  had  permitted  of  the  foib- 
scription  of  the  shares  in  the  Compagnie  Gto^rale,  and  had 
also  enabled  the  company  to  pay  the  first  instalments  on  the 
shares  of  a  20  per  cent,  participation  in  the  Soci^te  Kadio- 
France,  which  would  work  the  station.  But  after  jiaying 
out  the  dividends  to  the  shareholders  in  the  cable  company 
for  the  past  year,  the  remaining  funds  at  the  disposal  of  the 
company  would  probably  not  suffice  to  complete  the  pay- 
ments for  the  shares  in  *he  Radio-France.  It  was,  therefore, 
proposed  to  convene  a  spiecial  meeting  to  authorise  the  direc- 
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tors  to  raise  additional  capital  according  to  needs  and  up  to 
an  amount  of  8,000,000  fr.,  and  the  conditions  of  the  aug- 
mentation would  be  settled  in  consultation  with  the  com- 
pany's bankers. 

United  States. — The  Washington  Conkerence.— The 
riovernnient  ha.s  added  wireless  and  cable  communications  in 
the  Pacihc  to  the  list  of  topics  it  recently  suggested  to  the 
Powers  for  discussion  at  the  forthcoming  conference. — 
Renter   (Washington). 

Wireless  Telegraphy. — Co-operation. — As  the  result  of  a 
wireless  telegraph  conference  which  has  been  sitting  in  Paris 
for  several  weeks  and  has  been  attended  by  representatives 
of  the  principal  companies  of  the  world,  an  agreement  has 
been  signed  \\hich,  the  Dnily  Telcijraph  hopes,  will  materially 
facilitate  operations.  The  main  object  which  the  conference 
had  before  it  was  to  organise  international  wireless  telegraphy 
in  accordance  with  the  scientific  progress  achieved  by  all  the 
companies.  A  feature  of  the  agreement  and  a  recognised  ad- 
vantage will  be  the  rational  allotment  of  the  length  of  waves, 
so  as  to  prevent  the  disturbance  of  long-distance  communica- 
tions. In  order  to  organise  these  communications  the  dis- 
coveries made  in  the  laboratories  of  the  companies  will  be 
used  in  common,  and  it  is  confidently  expected  that  this  co- 
operation will  en.sure  an  improved  conmiercial  service  and  a 
quicker  Press  service  at  reduced  prices.  Mr.  (jwen  D.  Young, 
president  of  the  Radio  Corporation  (jf  .\iuorica,  presided  at 
the  conference,  the  French  representatives  being  M. 
(jerardeau  and  Commandant  Gamier,  of  the  Compagnie 
Generale  de  Telegraphic  Sans  Fil  and  of  the  Compagnie  Radio- 
France.  These  companies  are  at  present  constructing  a  powei'- 
.  ful  .station  at  Sainte  Assise,  which,  it  is  expected,  will  be  able 
to  reach  any  point  in  the  world. 

The  Daily  Chronicle  announces  that  the  Gesellschaft  fur 
Urahtlose  Telegraphic,  of  .Germany,  and  Marconi's  Wireles.'? 
Telegraph  Co.,  Ltd.,  are  also  concerned  in  the  agreement. 

Photographic  Reception. — Ijecturing  on  wireless  telephony 
to  members  of  the  Dublin  Rotary  Club  on  October  17th,  Mr. 
.Tames  Smyth,  of  the  General  Post  Office,  said  that  a  Dublin 
man  named  McNamara  had  perfected  a  machine  which  could 
photograph  signals  and  thus  obviate  the  necessity  for  "  listen- 
ing in." — Daily  Mail. 


CONTRACTS    OPEN    AND    CLOSED. 

I  (Tht   date  given    in   parentheses   at   the   end    vf   the    paragraph 

indicates   the    issite    of   the    Electrical    Review    in  which  the 
"  Official  Notice"  appeared.) 


OPEN. 

Argentina. — November.  State  Railways.  One  year's 
supply  of  railway  signal  material,  includnig  telephone  and 
telegraph  materials,  &c.* 

Aylesbury. — November  11th.  Town  Council.  Electric 
motors  and  pumps.     (See  this  issue.) 

Australia. — Melbourne. — Victorian  Government  Railways. 
November  Dth.  Armature  banding  machine  with  electric 
motor  and  stai'ting  gear  (Cont.  34.378). 

November  '2nd.  Electric  storage  battery  complete  for  auto- 
matic telephone  exchange  (Cont.  34,229).* 

January  4th.  150  electric  train  stops  operated  by  a  single- 
phase  induction  motor.  One  set  of  electrical  pyrometer  equip- 
ment for  measuring  temperatures  of  from  3o0  to  2,000  degrees 
Fahrenheit. — lieuter's    Trade   Seroice    (Melbourne). 

Newcastle  (N.S.W). — December  22nd.  City  Council.  One 
25-kW  motor-generator  .set.  Electrical  engineer  and  manager, 
Watt  Street.  Newcastle  (N.S.W.). 

Cwm  (Mon.). — October  31st.  Cwm  and  Tallistown  In- 
stitute. Kenewing  the  electric  lighting  installation.  The  secre- 
tary. 

Edinburgh. — District  Board  of  Control.  Repairs  and  re- 
newals mvulving  electric  fittings  at  Bangour  Village  Asylum 
after  military  occupation.  Mr.  R.  T.  I'Vench,  clerk,  Edinburgh 
District  Board  of  Control,  Castle  Terrace,  Edinburgh. 

Greece. — Athens.     November  J4th.     Telephone  installation 
at  Athens    C.B.  type,  capacity  5,000  local  hues,  40  inter-urban 
lines,   and   at   least  50  special   lines  connecting  Athens  with 
"  '.he  Piraeus.* 

India. — Calcutta.— November  9th.  Calcutta  Electric  Supply 
Corporation,  L.td.  One  15.(KK)-kW  turbo-alternator  and  con- 
densing plant.  Two  water-tube  boilers  with  an  evaporation 
of  60,000  lb.  per  hour.     (Octo'ber  7th.) 

November  9tli.  Calcutta  Electric  Supjily  Corporation,  Ltd. 
Paper-insulated,  lead-covered  cables,  bitumen-.shcathed  cables, 
v.i.r.  cables,   and  joint  boxes  (Spec.  72).     (See  this  issue.) 

London.— L.C.C.— October  24th.  Electric  goods  lift 
(capacity  30  cwt.)  at  the  Stamford  Hill  Stores  Depot.  (Octo- 
ber 7th.) 

H.M.  Office  of  Works.  October  24th.  Electric  lamps.  (See 
this  issue.) 

November  28th.,  Water-tube  boilers,  super-heaters  and 
econoraisers,  &c.     (See  this  issue.) 


New  Zealand. — Wellington. —November  2l8t.  Post  and 
Telegraph  Department.  750  red  and  750  white  switchboard 
c(ird.s,  3  conductor.     (Spec.   No.  87.)* 

Portsmouth. — November  18th.  Corporation.  Four  cen- 
trifugal pumps,  direct  coupled  to  3-phasi',,  a.c.  motors,  sludge 
pump  and  motor,  and  various  small  motors,  switchboard 
cables,  lighting,   and  other  apparatus.     (See  this  issue.) 

Soutli      Africa. — Johannesburg. — November     7th.       Band 

Water  Board.  Two  3.50-kW  steam-driven  electrical  generating 
sets,  complete   with   switchboards  and  all  accessories.* 

HuHANSDORP,  Cape  Province.  November  30th.  Corporation. 
One  water  turbine  and  dynamo,  switchboard  with  connections 
battery  of  accumulators,  and  accessories,  supply  main  and 
public  lighting,  aerial  distributing  lines,  street  lamps,  fitting! 
»nd  accessories,  section  boxes,  service  cut-outs,  meters,  ic, 
ferro-concrete  pipe  line,  reinforced  concrete  tank,  buildings, 
and  foundations.  Forms.  &c.  (638.)  from  the  town  cUrk. 
Humansdorp,  Cape  Province. 

Durban. — Municipal  Council.  250  single-pole,  or  125  double- 
pole  ironclad  fuses.  25  amperes,  200  volts;  500  combined  double- 
pole  enclosed  switche.s  and  fuses,  35  amperes.  200  volts,  suitable 
for  house  service  use ;  144  single-pole  switch  fuses,  unmounted. 
100  amperes,  200  volts;  50  single-pole  switch  fuses,  of  the 
"  Brush  "  or  other  similar  type,  50  amperes,  2,750  volts,  suit- 
able for  sub-station   use.* 

One  3-phase  transformer,  25  kVA  capacity,  .50  cycles.* 

Venezuela. — His  Excellency  Dr.  P.  C.  Dominici,  Vene- 
zuelan Mini.ster  in  London  (7.  Richmond  Mansions,  Earl's 
Court.  S.W.).  has  been  instructed  by  his  Government  to  obtain 
particulars  of  the  price  of  three  portable  receiving  sets  foi- 
wireless  telephony. 

Warrington. — November  loth.     Electricity  and  Tramwavs 

Committee.     Motors  and  transformers.     (See  this  issue.) 

•  A  copy  of  the  specification,  dkc,  can  be  consulted  at  the 
Department  of  Overseas  Trade.  35.  Old  Queen  Street,  8.  v. .  1. 


CLOSED. 


Australia. — .According  to  an  announcement  issued  by  the 

Colonial  Office  the  Government  of  New  South  Wales  haH 
approved  the  placing  with  a  Lancashire  firm  of  an  order 
(i.50.(K}0)  for  the  boilers  required  to  equip  the  power  station 
of  Newcastle,  New  South  Wales. 

London — St.     Pancras.— Highways,    Sewers    and     Public 
Works  Committee. 


L.C.C. — Stores  and  Contracts  Committee.  Tender  accepte<l 
during  the  three  months  ended  September  30th  ;  — 

Electric    traction    lamps    for    the    Traimvavb    Department    lacliediile   l"h).— 
Stella   Lamp   Co.,   Lt'l. 

Portsmouth. — Town  Council.    Accepted:— 

Steel    work    for    the   boiler   house    at    the    electric    light   station   at    £523  — 
Pierson  &  Co. 

Sunderland, —  Electricity    Committee.     .Accepted: — 

Five  single-core  l.p.  tables.— Pirelli-General   Cable   Works,  Ltd. 
•>  and  3-core  l.p.  table.— British   Insulated  &   Helsby  Cables,  Ltd. 
Compound    steel  girders    for   overhead  coal  gantry. — Dorman,   Long   &    Co  , 
Ltd. 

The  Town  Council  has  rescinded  the  resolution  instructing 
the  Tramways  Committee  to  purchase  British  instead  of 
loreign-made  rails.  The  whole  matter  is  to  Ix'  reinvestigated 
by   the  Committee. 

St.  Annes-on^Sea. — Electricity  Department. 

Four  miles   (appro.\inialel})  armoured   cable.-Siemens   Hr<K.  &   Co..    Ltd. 

Sheffield. — The  lowest  tenders  for  400  steel  tranicar  tires 
for  the  Corporation  were  from  Continental  firms,  but  the 
IVamways  Committee  has  accepted  the  lowest  Shelfield  t<?nder 
of  A'3  12s.  per  tire,  which  will  mean  an  expenditure  of  AM75 
more  on  the  contract  than  the  acceptance  of  the  Continental 
tender  would  have  involved.  The  Continental  quotations  were 
£2  8s.  3d.  to  .t'2  15s.  Cd.  per  tire,  and  the  Sheffield  quotations 
±'3  12s.   to  i'5  Is.   per  tire.— Fiiiaticial   Times. 


Royal  Air  Force. — Recruits  Wanted.— The  Inspector  of 
Recruiting  informs  us  that  there  are  still  a  large  number  of 
vacancies  in  this  arm  of  the  Service  for  qualified  electrical 
fitters,  power  station  engineers,  stationary  engine  drivers, 
.shift  engineers,  and  dynamo  and  switchboard  attendants.  This 
ap{iears  to  be  a  good  opportunity  for  those  who  are  at  present 
seeking  employment,  and  all  particulars  will  be  forwarded 
by  return  of  post  to  anyone  interested  on  application  to  vhe 
Inspector  of  Recruiting.  Royal  Air  Force.  4.  Henriett;-.  Street, 
Ctivent  Garilen,  W.C.  2.  In  addition  to  the  above  tnere  are 
a  few  vacancies  for  semi-skilled  electricians  who  have  a  chance 
to  complete  their  training  in  the  Royal  .Air  Force,  and  by 
joining  the  Electrical  Services  Works  Company  recruits  atrt 
only  required  to  serve  for  four  years. 
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FORTMCOMINQ     EVENTS. 


Elaotrlcity  Supply  Commercial  Association  (Greater  London  Division).— 

Fridjy.    October    21st.     Ai    .Vndcruin's    Mold,    Kket   Sirefl,    E.C.     At    7.45 
p.m.     I"ir>:   ;-.iinu:.l    liohcmian  concert. 
Birmingliam   and   District  Electric   Club.— Saturday,  OctolKr  22iid.    At   the 


H>-: 


.rl    ladi. 


sht. 


Institution  of  Electrical  Engineers.— Thursday,  November  3rd.  .\t  the  In- 
stitution,   Victoria     Embanlcment.    At    6    p.m.     Presidential     address,    by 

(North-Eastem  Centre).— Monday,  Oetobcr  24th.  At  the  Armstrong 
t'olh-gf.  .\c\vc;istle-on-Tyne.  At  7.15  p.m.  Inaugural  address  by  the 
Chairman  tProf.  W.  M.  Thornton)  on  "  Engineering  Application  of  Elec- 
tricity in   Gases." 

(South  Midland  Centre,  Students'  Section). — Tuesday.  October  25th. 
At  the  University,  Birmingham.  At  7.30  p.m.  Chairman's  (Mr.  E.  Gal- 
lizia)  address;  and  paper  on  "  Singlc-piiase  Commutator  Motors,"  by  Mr. 
N.    Klliolt. 

Northampton  Engineering  College  Engineering  Society.— Wedncsdav,  Octo- 
ber 26th.  At  the  Northampton  Inbtitute  (Room  102).  At  5.30  p.m.'  Paper 
(in    "  E.scalators,"  by   Mr.    Venablci. 

Electrical  Trades'  Benevolent  Institution.— Wednesday.  October  26th.  At 
Ih.-    Iroc.idero    Restaurant.     At    7.30   p.m.     Annual   Festival    Dinner. 

institution  of  Mechanical  Engineers.— Fridav,  October  28th.  Discussion  on 
the    Eleventh  .Alloys    Report. 

(Graduates'  Section).— .Mondav,  October  24th.  At  7  p.m.  Paper  on 
"  1  he  Efficient  Utilisation  o!  Steam  and  Electric  Power  in  Factories," 
b>    .Mr.  R.   E.  Light. 

Electrical  Power  Engineers'  Association  (Southern  Division).— Friday, 
October  28th.  At  the  Central  Hall.  W  .-stminsler,  S.W.  At  7  p.m.  Lec- 
ture on  "  Notes  on  Surface  Condensing   Plant."  by  Mr.  J.  E.  Johnson. 

Edinburgh  Electrical  Society.— Friday,  October  28lh.  At  the  Philosophical 
lii^mute.     .At   S    p-ni.     Ou.^lions  and   .Answers  night. 

Junior  Institution  of  Engineers.— Fridav.  October  28th.  Lecturette,  "  Water 
l.a,    .Manufaiiure,"   b>    .Mr.   F.    C,    Sjtton. 

Physical  Society  of  London.— Friday,  October  28th.  At  the  Imperial  College 
of   Science,    South   K.nsington,   S.W.     .At  5  p.m.     Ordinary   scientific    meet- 


NOTES. 

Educational. — France.— The  authorities  of  Bordeaux  Uni- 
versity, anxious  to  -keep  abreast  of  modern  require- 
jnents,  some  months  ago  instituted  a  special  course  of 
instruction  in  wireless  telegraphy,  the  curriculum  fol- 
lowed being  the  instruction  «^hich  is  necessary  for  quali- 
tication  as  a  wireless  telegraphist  in  the  mercantile 
marine.  The  fii-st  certificates  qualifying  their  holders  as 
electricians  and  wireless  operators  have  just  been  distributed, 
and  when  the  classes  are  resumed  next  month  a  more  ad- 
vanced course  will  also  be  given  for  those  desirous  of  becoming 
engineers.  Tile  wireless  operator's  certificate  automaticallv 
qualifies  its  htjlder  (always,  of  course,  subject  to  medical 
examination)  for  incorporation  in  the  wireless  telegraph 
.section  of  the  .A.rmy,  or  a  temporary  certificate  of  operation 
in  the  Navy  and  the  right  of  admittance  to  the  naval  school 
at  Toulon.  The  proximity  of  Bordeaux  to  the  mo.st  i»werful 
of  the  French  wireless  stations,  at  la  Croix-d'Hins,  makes 
possible  practical  demonstrations  on  a  large  scale.— Renter's 
Trade  Service   (Paris). 

Tlie  late  Mr.  I'Yederick  Gustav  Byng,  of  11,  Montagu  Square, 
\\  .,  who  died  in  July  at  the  age  of  '27  years,  leaving  £87,872, 
left  ±"2,OflO  to  the  Provost  and  Scholars  of  Oriel  College,  Oxford, 
for  a  scholarship  for  pupils  at  Harrow  School,  and  £1,.500  for 
such  charitable  institutions  or  objects  as  the  trustees  might 
select. 

Appointments  Vacant — .Assistant  drau<jhtsman  (Rs.  3.50 
per  month)  for  the  Ea.st  Indian  Railway  Co.;  junior  mains 
a.ssistant  for  the  Rochdale  Corporation  electricity  works;  two 
or  three  plumber-jointers  for  the  ]\Ianchester  Corporation  elec- 
tricity department.     (See  our  advertisement  columns.) 

Service  Notes. — Wireless  Men  for  Aircraft.— Volunteers 
are  required  from  the  wireless  branch  of  the  Navy  for  duty  as 
operators  and  also  as  assi.stants  to  naval  gunnery  oliservor 
officers  in  aeroplanes  working  with  the  Fleet.  Accepted  can- 
didates will  be  required  to  undergo  a  course  of  training  in 
aerial  gunnery.  Extra  pay  will  be  paid  to  selected  ratings  at 
Is.  a  day  during  preliminary  training,  and  thereafter  at  2s. 
a  day  continuou.sly  while  detailed  for  aerial  duties,  says  The 
'Times. 

Capt.  R.  B.  T.  PiNKNEV  has  resigned  hi.s  commission  in  the 
Tyne  Electrical  Engineers,  which  he  held  from  ini.5.  He 
was  promoted  captain  in  1916.  Warrant  Electricinn  F. 
(iRiFKiTiis  has  been  posted  to  the  battleship  Umpiror  af 
India  on  recommissioning. 

Report  of  the  Electricity  Commissioners. — The  first  an- 
nual report  of  the  Electricity  Commissioners  was  issued  on 
Wednesday  last  (M.M.  Stationery  Office,  price  Tjs.  net).  As 
we  receive  it  at  the  moment  of  going  to  press,  we  can  only 
mention  that  up  to  March  last,  the  total  amount  of  the  loans 
sanctioned  by  the  Commissioners  was  1.5  millions  sterling ; 
.5.3fi  applications  for  sanction  to  loans  were  received  from 
municipal  authorities,  of  which  \^1  were  granted  in  full  or  in 
part;  and  'iOl  out  of  the  284  undertakings  of  this  class  were 
authorised  to  carry  out  extensions. 

The  report  will  l>e  dealt  with  fully  in  our  next  issue. 
R.N.D.  Signal  Dinner. — The  third  annual  dinner  of  the 
E.N.D.  Signal  Company  uill  he  held  at  the  Engineers'  Club, 
Coventry  Street.  W.l,  on  Saturday,  November  5th,  at  6.30 
p.m.  Mr.  B.  Hardie  Smith  will  take  the  chair.  Evening 
dress  will  be  worn,  and  tickets,  lOs.  6d.  each,  may  be  ob- 
tained of  Mr.  A.  G.  Hilling,  1,  Glaserton  Road,  N.16. 


The  Electro-Harmonic  Society. — On  Friday,  October 
14th,  the  Society's  first  concert  of  the  season  was  given  at  the 
Cannon  Street  Hotel.  Sir  William  Noble,  Engineer-in-Chief 
of  the  G.P.O.,  took  the  chair,  and  the  Great  Hall  was 
crowded  with  members  and  their  guests.  The  programme 
was  a  long  one  and  well  varied.  Mr.  Bernard  Flanders, 
A.R.A.M.,  presided  at  the  piano,  and  songs  were  rendered  by 
Miss  Doris  Vane  (soprano).  Mr.  Walter  Glynne  (tenor),  and 
Mr.  Charles  Tree.  Mr.  Ilerbert  CoUings  gave  a  very  lively 
sleight-of-hand  display,  and  Messrs.  Middleton  Woods  and 
Norman  Long  told  stories,  the  latter  also  executing  a  few 
■■  ideas  "  upon  the  piano.  Judging  by  the  number  present 
and  the  way  the  various  items  were  received,  the  Society  con- 
tinues in  popularity  despite  the  increased  subscription. 

Cable  Guide  Award. — The  French  .\cademy  of  Sciences 
has  awarded  a  navigation  prize  to  M.  William  Ixjth  for  an 
invention  enabling  snips  to  be  taken  in  and  out  of  harbour  by 
means  of  electromagnetic  cable-guides.  Admiral  Fournier 
first  brought  this  invention  before  the  notice  of  the  Academy, 
and  it  has  been  adopted  by  the  French  Navy  after  exhaustive 
trials  off  Brest.  Havre  will  shortly  be  equipped  with  one  of 
the  cable-guides,  which,  it  is  anticipated,  will  greatly  accele- 
rate the  traffic,  besides  diminishing  the  risk  of  accidents.— 
Renter's   Trade   Service    (Paris). 

The  Metric  System  in  America. — The  annual  meeting  of 
the  American  Metric  Association  will  be  held  in  the  King 
Edward  Hotel  at  Toronto  during  the  morning,  afternoon,  and 
evening  of  Thursday,  December  29th,  1921.  In  August  the 
secretary  of  this  Association  visited  Montreal  and  Toronto, 
and  was  much  encouraged  by  the  preparatory  work  that  had 
been  done  in  the  interest  of  the  metric  movement  in  Canada. 
It  was  pointed  out  that  the  old  United  States  measures  of 
capacity,  which  differed  by  more  than  20  per  cent,  from  the 
Canadian  measures  having  the  same  names,  were  illegal  in 
Canada,  and  the  Canadian  measures  for  liquids  were  illegal 
in  the  United  States;  while  the  metric  measures  are  legal  for 
all  transactions  in  all  countries.  He  found  many  of  the  lead- 
ing officials  and  business  men  heartily  in  favour  of  making 
the  change  to  the  more  convenient  metric  method  of  measuring 
as  soon  as  it  could  be  expeditiously  made. 

The  object  of  the  meeting  on  December  29th  is  to  bring 
together  public  officials,  engineers,  business  men,  and  others 
who  are  interested  in  securing  for  the  United  States  and 
Canada  the  benefits  of  the  general  use  of  this  system,  and 
to  utilise  the  information  thus  gained  in  guiding  the  metric 
movement.  As  far  as  possible,  the  papers  to  be  presented  at 
the  coming  meeting  will  outline  the  steps  necessary  for  the 
change  in  the  industries  and  government.  The  Britten-Ladd 
Metric  Bill  now  before  the  United  States  Congress  will  be 
among  the  subjects  discussed.  The  policy  of  the  American 
Metric  Association  is  to  bring  out  the  desired  facts  for  the 
benefit  of  all  concerned.  Suggestions  and  questions  should  be 
eent  to  the  American  Metric  Association,  156,  Fifth  Avenue, 
New   York  City. 

Power  from  Boston  Water  Supply.— Nearly  16,000,000 
kVYh  was  delivered  in  1920  to  the  mterconnected  systems  of 
the  Edison  Electric  Illuminating  Co.  of  Boston  and  the  New 
England  Power  Co.  by  the  Wachusett  and  Sudbury  hydro- 
electric plants  of  the  Metropolitan  District  Commis.sion  ?..,  a 
by-product  of  the  Boston  water  supply.  The  Wachusett 
station,  situated  at  Clinton.  Ma.ss..  receives  water  from  the 
Wachusett  reservoir  under  a  head  of  96  ft.,  and  after  passing 
it  through  four  1,000-kVA  water-wheels  discharges  it  into  a 
tunnel  feeding  the  metropolitan  area.  Similarly,  the  Sudburj 
station,  operating  under  a  head  of  6.5  ft.,  with  a  plant  rating 
of  1,4.50  kVA,  discharges  water  into  the  Boston  supply. 
Last  year  the  Wachusett  station  delivered  7,474,485  kWh 
to  the  two  companies,  and  from  Sudbury  the  Edison 
Co.  took  6,382,831  kWh.  The  Boston  Edison-New  England 
Power  66,000-volt  tie  line  enables  the  plants  to  be  inter- 
connected wlien  desirable,  and  has  resulted  in  a  much  larger 
sale  of  energy  to  these  utilities  than  would  otherwise  have 
taken  place.  In  eight  years  .$,500,(K)0  worth  of  by-product 
energy  has  been  sold  from  the  Boston  water  supply  to  these 
utilities  and  for  pumping. — Electrical  World. 

The    Business    Aspects   of    Electricity    Supply. — Mr.    H. 

Richardson,  Corjioration  electrical  engineer,  Dundee,  address- 
ing members  of  the  Rotary  Club  on  the  modern  business 
aspects  of  electrical  power  supply,  made  interesting  compari- 
sons between  Great  Britain  and  other  countries,  notably 
America  and  the  Continent,  showing  that  the  consumption 
per  head  of  the  population  was  vei'y  low  in  this  country,  al- 
though British  prices  compared  favourably  with  American 
and  Continental  charges.  He  advocated  that  municipalities 
should  .set  aside  funds  for  experiment,  and  should  encourage 
and  reward  initiative  and  invention  in  the  same  manner  as 
electricity  supply  companies.  In  the  busine.ss  of  power  supply 
there  should  be  mutual  confidence  between  private  enterprise 
and  municipal  enterprise,  because  their  objects  were  identical 
and  both  had  done  well  by  the  i)ul>lic. 

The  Electrical  Trades  Benevolent  Institution. — .\t  the  an- 
nual I'estival  which  is  to  be  held  iic.\t  Wediiesilay,  Sir  Tom 
Callender  will  i)re.side,  and  it  is  hoped  that  there  will  be  a 
record  attendance.  On  this  occasion  ladies  are  invited,  for  the 
first  time,  an  innovation  which  should  greatly  enhance  the 
attractions  of  the  Festival,  and,  we  hope,  will  ensure  a  satisfac- 
tory report  on  its  financial  result. 
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Resignation  of  Sir  Eric  Geddes. — It  is  announced  that 
Sir  Erie  Geddes  has  resigned  the  position  of  Minister  of 
Tiansport.  Until  the  future  of  the  department  has  been 
Pi'ttlcd  Mr.  Neal.  the  Parliamentary  Under-Secretary,  will  be 
lu  charge. 


INSTITUTION     NOTES. 

P.O.   Telephone  and  Telegraph  Society  of   London. — Mr. 

F.  .J.  Brown,  C.B.E.,  chairman,  lectured  to  members  of  the 
Society  at  tlie  tirst  meeting  of  the  winter  session  that  was 
held  on  October  17th  at  the  Institution  of  Electrical  En- 
gineers, and  during  the  cumse  of  his  remarks,  .said,  according 
to  the  Daily  Telegraph,  that  the  Imperial  wireless  scheme  that 
had  been  adopted  by  the  Governmeut  had  been  criticised  on 
two  grounds.  First,  it  was  contended  that  direct  communica- 
tion should  have  been  estabUshed  with  India;  and  that  com- 
munication with  Australia  should  have  been  either  direct 
or  through  a  single  intermediate  station  only.  In  the  judgment 
of  the  best  experts,  however,  the  shorter  stages  were  prefer- 
able on  all  grounds,  and  especially  on  those  of  reliability  and 
cheapness,  although  the  stations  contemplated  would  be  able 
to  communicate  direct  between  England  and  Austraha  for 
an  average  of  two  hours  daily,  and  between  England  and 
India  for  a  longer  period.  The  second  point  of  criticism  wati 
that  the  stations  would  be  State-owned.  It  was  urged  that 
the  scheme  sliould  have  been  left  to  private  enterprise,  which 
was  so  successful  in  establishing  cable  communication.  Bub 
there  was  a  very  important  point  of  difference.  Owing  to 
the  comparatively  few  wave-lengths  available  for  long-dis- 
tance wireless  communication,  and  the  mutual  interference 
between  stations,  the  Imperial  scheme,  whoever  owned  it, 
had  to  be  a  practical  monopoly ;  and  it  was  clearly  prefer- 
able that  a  monopoly  should  be  in  the  hands  of  the  State. 
This  did  not  apply  to  cables,  which  did  not  interfere  physic- 
ally with  one  another. 

Keighley  Association  of  Engineers. — The  first  lecture  of 
the  season  under  the  auspices  of  the  Association  was  given  on 
October  8th  by  Mr.  W.  M.  Selvey,  of  Sheffield,  who  spoke 
on  "  Tlie  Heat  Balance  of  an  Electrical  Power  Station."  Mr. 
Robert  Hudson  (president)  occupied  the  chair. — Yorkshire 
Observer. 

South  Wales  Institute  of  Engineers. — An  exhibition  of  fuel- 
saving  appliances  and  methods  is  to  be  held  at  the  Institu- 
tion, Cardiff,  on  November  17th.  During  the  exhibition  Mr. 
David  Brownlie  will  read  a  paper  on  "  Boiler-house  Manage- 
ment." 

West  of  Scotland  Mining  Electrical  Engineers. — At  the 
opening  meeting  of  the  session,  held  on  October  15th,  it  waa 
reported  that  the  combined  membership  was  3'2'2.  Mr.  T.  J. 
Jamieson  Lenzio,  president,  m  his  address,  dealt  with  the 
proposals  for  the  standardisation  of  plugs  in  connection  with 
coal  cutters. 

Barrow  and  District  Association  of  Engineers. — At  the 
opening  meeting  of  the  autumn  session  of  the  Association 
on  October  14th  last,  the  new  president,  Mr.  J.  Callander, 
M.I.M.B.,  M.I.N. A.,  delivered  an  address  on  "  The  Develop- 
ment of  Marine  Propulsion  as  Affected  by  the  Introduction  of 
the  Turbine."  After  carefully  tracing  the  development  of 
marine  turbines  up  to  the  adoption  of  wheel  gearing,  Mr. 
Callander  said  that  two  other  methods  of  speed  reduction 
called  for  comment,  namely,  electrical  and  hyth-aulic  tran.s- 
mission.  With  electrical  tran.smission  the  tm'bine  could  be  run 
at  full  speed  under  all  conditions,  and  left  in  charge  of  tho 
governor;  the  reduction  ratio  could  be  varied  indefinitely.  In 
warships,  where  a  high  power  was  in-stalled  and  the  ship  was 
run  for  90  per  cent,  of  its  life  at  10  per  cent,  or  even  5  jner 
cent,  of  full  power,  the  advantage  wa^;  substantial.  In  the 
mercantile  marine  the  time  during  which  a  ship  was  under 
way  at  anything  but  full  ))ower  was  negligible,  and  the 
advantage  claimed  had  little  foundation. 

The  Institute  of  Physics. — The  new  Board  of  this  Insti- 
tute IS  constituted  as  follows:  — 

President:   Sir  J.  J.  Thomson,  O.M.,  F.R.S. 

Past-President :   Sir  Richard  Glazebrook,  K.C.B.,  F.R.S. 

Vice-Presidents  :  Prof.  W.  H.  Eccles,  F.R.S. ,  Prof.  C.  PI. 
T-ees.  F.R.S. ,  Major  E.  O.  Henrici,  R.E.,  C.  C.  Paterson 
O.B.E. 

Treasurer:  Sir  Robert  Hadfield,  Bart.,  F.R.S. 

Honorary  Secretary  :  Prof.  Alfred  W.  Porter,  F.R.S. 

Non-Official  Members  of  Board  :  Inst.  Comm.  T.  Y.  Baker 
h.N.,  .1.  E,  Barnard,  Dr.  R.  S.  Clay,  W.  R.  Cooper,  Prof' 
0.  L.  Fortescue,  O.B.E. ,  Prof.  Andrew  Grav,  Dr.  G.  W.  C 
Kaye,  Sir  Charles  Parsons,  K.C.B.,  F.R.S. ,  C.  E.  S.  Philhps 
O.R.E.,  Dr.  E.  H.  Ravner.  Prof.  S.  Russ,  F.  E.  Smith,' 
O.B.E. ,  F.R.S.,  Sir  Napi-r  Shaw,  F.R.S..  R.  S.   Whipple. 

Particular,?  relating  tn  the  Institute  can  he  obtained  from 
the  Secretary.  Mr.  ¥.  S.  Spiers.  O.B.E.,  10,  Essex  Street 
Ixindon,  W.C.2. 

Institution  of  Electrical   Engineers.— The  first  meeting  of 
the  new  session  will  be.  held   at  the  Institution  building  on 
Thursday,   November  .Srd.   at   6  p.m..  when  Mr.   .1.  S.  High- 
netd  will  deliver  his  presidential  address. 
.(Wobth-Eastbrn  Centre.— The  opening  meeting  will  be  held 


at  the  Armstrong  College  on  Monday,  October  24th.  19-21.  at 
7.15  p.m.,  when  the  chairman,  Prof.  W.  M.  Thornton,  will 
give  his  inaugural  address,  entitled  "  Engineering  Applica- 
tion of  Electricity  in  Gases." 

SouTU  MiowND  Centre. — Sludents'  Section. — A  successful 
smoking  concert  was  held  on  tJctober  11th  at  the  Grand  Hotel, 
Birmingham.  The  University  Glee  Party  rendered  a  number 
of  items.  At  the  opening  meeting  of  the  session  on  October 
25th.  Mr.  E.  Gallizia  will  deliver  his  address  as  chairman, 
and  a  paper  on  "  Single-phase  Commutator  Motors  "  will  be 
read  by  Mr.   N.  Elliot. 

Birkbeck  College  (University  of  London). — Mr.  L.  Bolton, 
winner  of  the  £1,000  prize  offered  by  The  l^cientific  American 
for  the  best  essay  on  Einstein's  theory,  will  give  two  lectures 
on  "  Pielativity  "  at  Birkbeck  College,  Fetter  Lane,  E.G.  4, 
on  Mondays,  October  24th  and  31st,  at  5.H0  p.m.  Admission  is 
free,  without  ticket. 

Wireless  Telegraphy.— Prof.  R.  Widdington,  D.Sc,  of 
Leeds  University,  lectured  at  the  Grand  Hall,  on  the  Scar- 
borough Spa,  last  week,  on  "  The  How  and  Why  of  Modern 
Wireless."  The  professor  illustrated  his  remarks  by  demon- 
strations in  wireless  telegraphy  and  telephony,  including  the 
transmission  of  a  gramophone  rendering  of  "0  Star  of  Eve  " 
[Tannhausei).     Mr.    E.   R.   Cross  presided. 

The  annual  meeting  of  the  Leeds  Amateur  Wireless  Society 
took  place  at  the  Leeds  University  on  October  14th,  when 
it  was  decided  that  an  exhibition  should  be  held  shortly,  at 
which  it  is  hoped  to  have  the  support  of  the  University  staff. 

Mr.  Thos.  F.  Finucane  was  the  lecturer,  last  week,  at  the 
Ijeeds  Institute,  his  subject  being  "  The  Romance  of  Wire- 
less." The  speaker  did  not  doubt  that  ten  years  hence  wireless 
telephony  would  be  a  commercial  proposition.  In  the  course 
of  his  lectm'e  and  demonstration  the  members  of  the  audi- 
ence were  enabled  to  hear  music  being  played  at  Wakefield 
and  transmitted  by  wireless  telephony.  The  lecturer  also 
showed  a  kinematograph  film  illustrating  the  wireless  equip- 
ment of  a  Handley-Page  aeroplane  flying  between  London 
and  Brussels,  in  which  the  airmen  were  given  their  direction 
by  means  of  the  Marconi  du'ection  finder.  He  instanced  the 
passing  of  direction  to  ships  at  sea  by  wireless,  the  device 
which  ensured  that  the  S.O.S.  signal  would  not  be  missed 
even  if  the  operator  were  absent,  and  other  important  develop- 
ments. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  ths 
technical  or  the  comercial  .tide  of  the  profession  and  industry, 
also  electric  travnuay  and  railway  officials,  to  keep  readers  of  tin 
Electrical  Review  posted  as  to  their  movements. 

The  Times  states  that,  from  a  large  number  of  candidates, 
Glasgow  University  Court,  on  Monday,  selected  Dr.  G.  W.  O. 
Howe  to  be  the  first  occupant  of  the  newly-founded  James 
Watt  Chair  of  Electrical  Engineering.  Dr.  Howe,  who  is  45 
years  of  age,  is  at  present  head  of  the  Department  of  Electrical 
Standards  and  Measurements  at  the  National  Physical  Labora- 
tory. We  tender  him  our  hearty  congratulations  on  his  ap- 
pointment. 

It  is  interesting  to  hear  that  Mr.  R.  Borlase  M.^tthews, 
Wh.Ex.,  M.I.E.E..  &c.,  has  been  asked  to  read  a  paper 
before  the  Royal  Dutch  Institute  of  Engineers  at  Nijmegen 
(Netherlands),  and  he  is  doing  so  to-day  (October  21st)  on 
tho  subject  of  the  application  of  electricity  to  farming.  As 
some  of  our  readers  are  aware.  Mr.  Matthews  has  devoted 
considerable  attention  to  this  matter  in  recent  years,  and 
has  carried  out  considerable  experimental  work  on  a  com- 
mercial scale  (i.e.,  on  an  entirely  different  basi&  to  laboratory 
or  college  practice)  on  his  UOO-acre  farm  at  Greater  Felcourt, 
East   Grin.stead. 

On  October  13th  the  marriage  took  place  at  .\11  Saints' 
Church,  Maidstone,  of  Mr.  Stanley  Wilson,  of  the  Western 
Electric  Co..  and  late  of  Luton  Corporation,  to  Barbara  Jessie, 
youngest  daughter  of  Mr.  Fied.  J.  Oliver,  J. P.,  of  Maidstone. 

We  learn  that  l\Ir.  R.  Thomsen  has  obtained  the  appoint- 
ment of  .station  superintendent  to  the  Coventi-y  Corporation 
Electricity  Department.  He  took  up  his  duties  on  October 
1st.  There  was  a  large  number  of  applicants.  Mr.  Thomsen 
was  previously  resident  cntiineer  at  the  Thornhill  power  station 
of  the  Yorkshire  Electric  Power  Co. 

Mr.  W.  T.  Day,  of  The  Pioneer  and  Civil  and  Militar\i 
Ga::cttc.  Ltd.,  IL  Arundel  Street.  Strand.  London.  \\  .C.  2. 
is  leaving  England  on  November  Uth  for  a  trade  investiga- 
tion tour  throughout  India,  calling  at  Bombay.  Allahabad. 
Delhi.  Lahore,  Karachi.  Calcutta,  Caw'npore.  Madras.  &c. 
His  .services  are  at  the  disposal  of  readers  desiring  special  in- 
formation with  a  view  to  appointing  agents. 

We  regret  to  read  in  tho  Sheflield  papers  that  Sir  Robert 
IlAni'iELD  has  this  week  undergone  an  operation  in  a  nursing 
home  in  London.  We  are  glad  to  hear  that  the  operation  was 
successful. 

A  large  photograph  of  the  Dover  Corporation  tramway 
staff  has  been  presented  to  the  manager.  Mr.  E.  H.  Bond, 
as  a  token  of  esteem. 

Mr.  H.  Wilson,  for  15  years  mains  su)>erintendent  .it  the 
Maidstone  Corporation  Electi-icity  Works,  who  is  leaving  to 
become  distribution  engineer  to  the  Croydon  Corporation, 
has  been  presented  by  the  electricity  works  staff  with  an  arm- 
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chair  and  by  to^^■nsI^eol.!.^  with  a  pair  ot  held  g  asses  a 
emoker.s'  rabinot.  and  a  ca,^  ot  hsh  knives  and  forks.  Mr. 
Hoadley,  the  chief  engineer,  presided,  and  made  the  presen- 

M°"duid  Thomson  was  presented  by  the  employes  of  Ayr 
Corpor  ition  Electricity  Department  with  a  gold  watch  on  the 
fH^L-Lwn  of  his  retireiuent  after  -26  years'   service. 

\u  apprentice  electrician.  J.«ies  McKee  (19),  residmg  at 
m'  Ire  Street.  Govan.  has  been  publicly  presented  with  the 
parchment  certificate  of  the  Royal  Humane  Society  for  life 
-.avin"  He  rescued  two  boys  from  drowning  in  the  Clyde 
at  Harland  i  Wolff's  shipyard.  .  .   r,    t  r,^,, 

Mr  \  C  Welbourxe  assistant  engineer  at  Baiton-on- 
Humber  electricity  works,  has  been  appointed  assistant  elec- 
tricS  engmeer  to 'the  Holmfirth   (Yorkshire)  District  Council. 

Mr  Francis  H.  P.\ge  has  taken  up  the  position  of  London 
and  district  representative  for  Messrs.  Marshall  &  Plumtree, 
•30  Hi^h  Holborn.  W.C.  2.  He  was  previously  with  Messrs. 
h'  W." Smith  &  Co..  Ltd..  at  their  Kingsway  ofQce. 

The  Guildford  Corporation  havmg  acquired  the  undeitaking 
of  the  Guildford  Electricity  Supply  Co..  Ltd..  Mr.  H.  I-. 
\LDERT0N  is  uo  longer  connected  with  the  management,  his 
place  being  taken  by  Mr.  G.  W.  Spencer  Hawes  (of  Messrs. 
Mav  &  Hawes.  the  consulting  engineers  to  the  Corporation) 
Mr"  'Affleck  Mr.  Aldorton's  assistant,  has  been  appointed 
works  engineer.  Communica tions  for  Mr^  Alderton  should  be 
addressed' to  "  St.  Ronans."  Woodbr.dge  Road,  Guildford. 

Mr  G  T.  Milne.  H.M.  Trade  Commissioner  at  headquaiters, 
who  recently  returned  to  this  country  .from  South  Atrica. 
where  he  acted  as  Senior  Trade  Commissioner  in  the  absence 
of  Mr.  Wickham,  who  is  on  an  official  visit  to  this  country, 
has  now  been  appointed  t^  the  post  of  H.M.  Senior  Trade  Com- 
missioner in  Canada  and  Newfoundland  in  succession  to  Cant. 
Edwards,  resigned.  Mr.  Milne  was  to  leave  on  October  19th 
to  take  up  his  duties  at  Montreal.  .  ^,     -c  j 

We  are  not  surprised  to  read  in  the  B,dlef.,,  of  the  Federa- 
tion of  British  Industries  that  the  report  of  the  imance  Com- 
mittee that  Mr.  Edmund  L.  Hill  had  resigned  his  position  as 
general  secretary  of  the  Federation  was  received  with  gre^at 
regret  The  committee  expressed  their  recognition  ot  he 
inestimable  services  of  Mr.  Hill  since  the  earliest  days  o  tKe 
Federation's  history  in  building  up  the  membership  and  or- 
ganisation of  the  group  and  district  systems,  and  wished  him 
success  in  his  new  .sphere  of  activities.  It  ba^,.'^'!^  f  "^^^ 
to  aboli.sh  the  post  of  general  .secretary  and  divide  up  the 
work  among  v'arious  departrnents.  Mr.  D-  L.  Wa^er  has 
been  appointed  secretnry  of  the  Federation,  to  deal  with  the 
purely  secretarial  work. 

Obituarv.— Mr.  James  Fieldtng.-Wo  regret  to  record  the 
death  of  Mr.  Alderman  .lames  Fielding,  ioint  manaamg  direc- 
tor of  Messrs.  Fielding  &  Piatt,  Ltd..  engineers,  of  Gloucester, 

in  bis  75th  year.  j     iu     f  iv/r,    tt 

Mr  H.  Laws.— We  recret  to  record  the  death  of  Mr.  H. 
Laws!  collector  in  the  Ilford  Council's  Electricity  Deport- 
ment. M^hile  out  cycling  he  vvas  injured  in  a  collision  with 
a  motor  car.  and   died   in  hospital.  ,     ^     ,       ,  „  ,,^ 

Mr  E  R.  Simmonds.— The  death  took  place  on  Octoher 
f>th  at  the  acre  of  43  vears,  of  Mr.  E.  R.  Simmonds  oricmally 
a  partner  in  the  firm  of  Allen  &  Simmonds.  electrical  engineers. 

"  Mr^W.^'e  MANDKLfCK.— We  regret  tn  read  in  The  Timri._ 
tl.at  the  death  has  occurred  in  Berlin,  after  an  operation  ot 
Mr  WiPiam  Edward  Mat-delick  of  Tond-m.  formerlv  serretnrv 
and  busine.«.s  manager  of  the  London  General  Omnibus  Co. 
ami  secretary  of  the  London  electric  tube  railways. 
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NEW     COMPANIES     REGISTERED. 

fr'n  .°,''X,n  .  :rZlts''.'^^J"r-,ct'  .006.  cnrn«,  on  a,  13,  NcrO, 
l"hn    S,r-       I.iv.-rp«.t,    »s    M~>r.   «,•    Barker.     The   fir«    -1  .doctors    .-.re  ;    F.    O. 

Bark-r  24.  Cheslnul  Grove.  Birkenhead,  dealer  .n  ol«:tr.cal  goods.  Solicitors  . 
Riohv    &     H.rr..n.    8.    Sweeting     Street.    IJvorpool. 

Cinema  En,!ineerln<i  Co..   Ltd.   n77.248\-Private  com- 

naov  Reeil.ered  October  13th  Cani.al.  e'i.flnO  in  fl  »"="•",  To  '/•^"  ""''• 
.he  hu.ines.  o(  a  kinematoeraph  '>"<' J'^<";}"'"\"^"""  '"J!"'^,  M-nch«ter 
Macfie  as  the  ••  Cinema  Enxineerinc  O."  at  «.  Cannon  S""""  Jt.."  ,  „!,„  ' 
The     fir."     direc.or,    .are:     F..    S.     Macfie    (nermaneel).     "  Burwood  -yntnn 

Road.  Henton  Moor.  S.ocknort:  F.  H  Judge.  31.  "T"'^:-""  j'""c„  : '; 
„    '    •    .....  r\  ..^i:c^..»;nn  .     ^'^(\n      Seeretarv  ;    E.    S.    Mactie.     Soliri- 

Tradord.    Manchester.     Qualification       ±-ii"i.    i;'^" 'l'^    ' 
lor-     !■•     C      Webb.    Ifi.    DaneshiM.    Polefi'ld.    Pri-<twich. 

Fdward    newhurst.    Ltd.    077.1991— Private    company. 

RePl.tered  October  lOlh.  Capital.  £20.000  in  fl  .hare^.  To  "/"  °"  'J^ 
hurine-v  M  Hecrical  and  mechanical  engineers  . is  'j^''""}^  "Zl'^Zto:^^ 
the  la...  F..  DewhurM  at  U-26.  Mount  Str"e.  and  ,n  The.atre  Street  Peoon. 
,nd  tr>  adoDt  an  arreement  with  Mrs.  C.  "'•  D''"'*"'"'_J\„'~V., "a  A  s' 
I  r.  Rhodes.  Marv  Dewh.ir.t.  R.  A.  Pewbiirst.  Constance  l^'h""';,^^,  '^The 
Roscoe.  I.  F.  Fave..  /»  A.hcroft.  T.  Chadderton.  a-d  R,  ''"y"'"-'";,7' ,^  J.7 
fir.t^dir.j;,or.  are;    ,.    C^  R^^'>^^"-J'v:;;!:"nod'raV    P^e^t'o""  j   R.    a!    ne^hu;:!: 

f£,  iB:  ^i^i^pl^r  %'''^  f:::."'-;.  "M^r  ^^^^^":^^ 
£S?r^-S:'^  wiz:-^d.^:k;^:^'^^^^?i 

N.W. 


R.   A.    Evans,   Ltd.— Mortgage  dated  October   3rd,   1921, 


Muirhead  &  Co.,   Ltd. — Satisfaction  in  full  on  September 

301I1.    1:121,  of   dibenlurcs  dated    November    llith,   VMi.    securlni;   I'S.OUtl. 

Twiss  Electric  Transmission,  Ltd. — Particulars  of  .£12,00U 

debentures  authorised  Seniember  Blh,  IMI;  present  issue  f6,(KX),.  ch.irged  on 
the  company's  undertaking  and  property,  present  and  future,  including 
uncalled    capital. 

Catchpole  &  Maurice,  Ltd. — Particulars  of  ^61,000  deben- 
tures aulliorised  by  resolutions  of  September  15th  and  October  ."itli,  1921;  pre- 
sent issue  £500.  charged  on   company's   property,  present  and    future,  including 


ailed 


Crowtlier  &    Osborn,    Ltd. — Debenture   dated   -September 

29th.  1921,  to  secure  not  more  than  £30,000,  charged  on  the  company', 
undertaking  and  property,  present  and  future,  including  uncalled  capital. 
Holder  :   O.   W.    Porritt,  Tor    Side,    Helm    Shore,    Lanes. 

British  Universal  Variable  Gears,  Ltd. — G.  M.  Brown,  of 

17.  Grosvenor  Gardens,  S.W.,  appointed  receiver  on  October  .5th,  under  powers 
contained  in  debentures  dated  May  31st  and  June  4th,  19-21. 


CITY    N0TE5. 


The  directors,  in  their  report  for  the  year 
.Auckland  ended  June,  19'21.  state  that  since  the  last 

Electric  report  i;i54,800  of  the  oj  per  cent,  deben- 

Tramways  tures  received  from  the  Auckland  Corpora- 
Co.,  Ltd.  lion  in  payment  of  the  purchase  money  for 
the  undertaking  have  been  sold  at  an 
average  price  of  £90^  per  cent.,  the  sales  to  date  thus  amoimt- 
ing  to  i27'2,5(lO.  i;100,6'24  of  the  company's  first  mortgage 
debenture  stock  was  bought  and  cancelled,  the  average  cost 
to  the  company  being  approximately  £%i  per  cent.  The 
revenue  for  the  year,  derived  mainly  from  interest  upon  the 
City  of  Auckland  Corporation  debentures,  amounted  to. 
^62.981.  After  providing  for  all  expenses  chargeable  to  re- 
venue, including  iil4..599  for  debenture  interest,  there  is  a 
balance  on  revenue  account  of  ±'31,506,  making,  with  ^9,610 
brought  forward,  i'41.116.  The  dividend  on  the  preference 
shares  to  June  30th  last  reiiuires  £9,000,  and  a  dividend  is 
recommended  on  the  ordinary  shares  at  the  rate  of  .5i  per 
cent,  for  the  year  (free  of  income  tax),  requiring  f 23, 625, 
and  leaving  £8,491  to  be  carried  forward.  Meeting:  London, 
October  24th. 

The  Societe   d'Appareillage  Electrique   Gri. 

French  volas    has   decided  to  pay  no  dividend   for 

Companies.         19'20  as  the   net  profits  only  amounted   to 

62,000  fr.,  as  compared  with  982,000  fr.  in 

the  preceding  year. 

The  Societe.  Construction  Electrique,  at  the  annual  meet- 
ing held  at  Lyons  on  October  12th.  decided  to  pay  a  dividend 
at  the  rate  of  12..W  fr.  gross  per  share  for  1920,  as  compared 
with  11  fr.  in  the  previous  year.  The  net  profits  in  ]92(i 
amounted  to  552.000  fr. 

The  directors  of  the  Maison  Breguct  report  net  profits  of 
L740,tX)0  fr.  for  ]9'2<1-21,  compared  with  1.605,000  fr.  in  the 
preceding  year,  when  a  dividend  at  the  rate  of  .50  fr.  per 
share  was  "paid  on  capital  of  4.(K10.0(X)  fr.  The  rate  of  dis- 
tribution for  ]9'20-'2]  has  not  yet  been  fixed,  the  share  capital 
in  the  meantime  having  been  increased  to  8,000.000  fr.  At 
the  end  of  the  year  the  sum  of  6.388.000  fr.  had  been  expended 
on  the  restoration  of  the  works  at  Douai.  where  the  Germans 
wrought   destruction  and   removed   plant. 

Nn  wifh  The  report  which  is  to  be   presented  at 

Fllrfrir  t^c  annual  meeting  in  London  on  Noyem- 

r.ieciric  ^^^^  ,^^y^    ^^^^^  ^^^   following  comparative 

1  ram  ways  co.      ^  ^^^^^  ^^^  ^^^        ^^  ^^^  ^^^^^  .__ 


Total  receipts 
Total  expenditure 


IHL'O.  1!I21. 

Llil.liOO  CT.I.XKl 


Inc.     *7,S5I 
Inc.  £14,280 


Net  profit    ...        i;  Ui.sii:^  i;:i,!i:i:i        Dec    £fi,92» 

The  amounts  for  expenditure  include  debenture  interest,  dona- 
tions, and  London  expenses. 

1!I2<).  1921. 

Car-milesrun '-'"M^        ."'l^ZS 

Passengers  carried        14,K71.0R4      12.8r><U72 

Earnings  per  car-mile 18  36d.  '•'".9^' 

Expenses  per  car-mile '  */  .J^'  ,.j7j' 

Earnings  per  paisenger  1  Kid.  1  47d. 

'Oie  net  profit  for  the  year  was  £3,934,  ■nhich  is  to  be  trans- 
ferred  to  the  reserve  fund.  Tlie  revenue  account  shows  a  total 
income  of  £70,247.    Traffic  receipts  amounted  to  £78,504. 


Stock  Exchanjje  Notices.— The  undermentioned  have  been 
ordered  to  bo  officially  tiuoted  :—  -   •     . 

Pemambuco  Tramways  &  Power  Co.-Partly-paid  "cnP  for 
£335  400  8  per  cent,  prior  Uen  debentures  of  £100  each  (bearer). 


Vol.  89.     No.  2,391,  October  21,  1921.]     t' 


THE,    ELECTRICAI    REVIEW 


543 


Drake  &  Gorham,  Ltd. — The  directors  report  that  the  net 
profit  for  the  year  ended  .June,  3Uth,  1921,  is  ±'18,4;^8,  after 
payment  of  all  charge.s.  includinfi  bonuses  due  to  staff,  interest 
paid  and  accrued  on  seven-year  notes,  interest  on  loan,  writing 
off  expenses  in  connection  with  issue  of  notes  and  loan,  and 
making  provision  for  contingencies.  Including  £12,'2;i5  brought 
forward  there  is  a  total  of  .i;ij.ri68,  which  it  is  propcsed  to 
appropriate  as  follows  :  Dividend  at  the  rate  of  0  per  cent, 
for  the  year,  £7,600;  by  writing  down  goodwill,  f .5,000;  by 
reserve  for  E.P.D.  and  corporation  profits  tax.  say,  i;7,40O; 
carrying  forward  £0.768.  Although  the  results  in  the  earlier 
part  of  the  financial  year  were  satisfactory  they  were  adversely 
affected  during  the  later  months  by  general  trade  depression 
and  the  electricians'  and  coal  strikes.  In  December  an  issue 
of  £50.(K30  10  per  cent,  seven-year  notes  was  made,  the  amount 
being  largely  over-subscribed.  \  loan  of  £12.000  has  also 
been  secured  on  the  lease  of  the  head  ofifices.  The  capital  thus 
provided  was  es.sential  for  the  conduct  of  the  business  then 
in  hand,  but  owing  to  the  reduction  in  turnover  which  has 
since  taken  place  the  directors  are  considering  the  advisability 
of  extending  the  sphere  of  the  company's  operations  in  other 
directions.    Annual  meeting  :   October  27th.  London. 

Associated  Fire  Alarms,  Ltd. — The  profit  for  the  year 
ended  June.  1921  (after  reserving  £1.082  for  income  tax  and 
corporation  profits  tax)  amounts  to  .£3.126,  as  compared  with 
£2,312  last  year.  Adding  last  year's  balance  of  £3.842.  the 
balance  at  the  credit  of  the  profit  and  loss  account  amounts 
to  £6,968,  the  whole  of  which  it  is  proposed  to  carry  forward. 
We  nnderstand  that  the  company  has  several  important  con- 
tracts in  hand  for  the  protection  of  premises  by  its  automatic 
fire  alarms,  including  the  Air  Ministry  depots  at  Ruislip  and 
Milton;  Dickins  &  .Jones'.s  new  building  in  Regent  Street; 
Peter  Robinson's  new  building  in  Oxford  Street;  Self  ridge's 
new  building  in  Oxford  Street,  and  the  Three  Counties  Mental 
Hospital   in   Bedfordshire. 

Amalgamated  'Wireless  (Australasia),  Ltd. — On  its  trail- 
ing activities  during  the  year  ended  .Tune  30th  la.5t,  this  com- 
pany made  a  profit  of  £9,77.5,  or  £928  more  than  in  1919-20. 
In  their  report  on  the  company's  operations  in  1920-21,  the 
directors  state  that  ships'  wireless  business  was  very  satisfac- 
tory, although  it  suffered  by  reason  of  shipping  strike  disorgan- 
isation. Wireless  patents  of  considerable  value  are  stated  to 
have  been  added  to  those  owned  by  the  company,  and  an 
experimental  station  has  been  erected  in  Victoria.  The  com- 
pany's general  electrical  business,  which  traded  as  the  .\ustra- 
lectric  Co.,  is  reported  to  have  extended  so  rapidly  that  it 
became  expedient  to  form  it  into  a  separate  limited  liability 
company.  That  was  done  in  April  last,  the  "  parent  "  com- 
pany retaining   the  entire   interest. 

Automatic  Telephones  (Australasia),  Ltd. — This  com- 
pany earned  a  net  piofit  of  £6.018  during  the  year  ended  June 
30th,  1921.  During  the  latter  part  of  the  year  the  company 
secured  considerable  supplies  of  equipment,  the  balance  of 
which  has  been  landed  since  closing  the  year',"!  accounts. 
Prompt  delivery  of  material  can  be  offered  which  has  hitherto 
been  very  scarce.  From  the  New  Zealand  Government  sub- 
stantial orders  have  been  received,  some  of  which  have  been 
executed,  and  others  are  still  in  course  of  manufacture.  Col- 
lingwood  exchange  (Melbourne)  and  extensions  to  City  North 
(Sydney)  should  be  completely  furnished  during  this  current 
year;  also  Sydenham  and  St.  Albans  (Ghristchurch).  New 
Zealand.  The  department  propo.ses  to  extend  the  automatic 
system  to  Queensland,  and  is  preparing  a  specification  for 
Albion  and  Newmarket   (Brisbane). 

A  Swiss  Investment  Company. — It  is  announced  that  the 
Swiss  B.ank  Verein  ary:l  two  other  Swi.ss  financial  institutions 
have  taken  over  a  7  per  cent,  ten-year  loan  for  10,000,000  fr. 
<if  the  Columbus  Electrical  TTndertakings  Co.  of  Baden.  The 
latter,  which  has  a  share  capital  of  30,000.0110  fr.,  is  said 
lo  require  fresh  funds  for  consolidating  its  current  liabilities 
and  for  providing  means  for  the  extension  of  the  Compania 
Italo-,\rgentina  de  Electricidad  of  Buenos  .\ires.  in  which 
the  Swiss  company  holds  a  considerable  portion  of  the  share 
capit.al.  Tlie  dividend  of  the  Columbus  comiiany  for  the  past 
year  is  at  the  rate  of  8  per  cent.,'  as  in  1919-20. 

Belt^ian  Companies. — Tlie  report  of  the  Socictt'  Intercommu- 
nale  Beige  d'Electricite,  of  Brussels,  for  the  year  ending  June 
.'10th  last  shows  a  profit  of  1,72-5,751  fr..  as  compared  with  only 
424,880  fr.   in  the  preceding  twelve  months. 

.\  profit  of  271,447  fr.  for  the  year  ending  .Tune  .30th  last 
is  shown  in  the  report  just  issued  by  the  Soci^te  d'Electricite 
de  I'Ouest  de  la  Belgique.  of  Erus.sels,  as  compared  with  only 
67.756  fr,  in   the  preceding  twelve  months. 

Prospectus. — Tndicntnrs,  TJd. — The  list  is  to  close  to-morrow, 
October  22nd,  in  an  issue  of  15,327  7  nor  cent,  cumulative 
preferred  participating  shares  of  £1  each  at  par.  Tlie  com- 
panv  was  formed  in  1919  to  acquire  certain  patents  for  auto- 
matic electrically-operaled  indicator  apparatus  to  be  placed 
in  railway  carriages,  on  platforms,  and  on  tramway  cars  and 
at  tramway  signal  stations.  The  present  issue  is  made  to 
provide  further  working  capital  and  to  complete  important 
contracts   already  obtained. 

Stothert  &  Pitt,  Ltd.— Further  dividend  of  7J  jier  cent., 
making  12J  per  cent.,  free  of  tax.  The  balance  is  carried 
forward,  subject  to  E.P.D. 


Anglo-American  Telegraph  Co.,  Ltd. — Interim  dividends 
for  quarter  ended  September  10th  ion.  per  cent,  on  ordinary 
stock  and  £1  10s.  per  cent,  on  preferred  stock,  less  fax. 

Indo-European  Telegraph  Co.,  Ltd. — Interim  dividend  for 
the  half-year  ended  June  30th  at  the  rate  of  5  per  cent,  per 
annum,  free  of  tax. 

United  River  Plate  Telephone  Co.,  Ltd. — Interim  dividend 
of  3  per  cent.  (3s.  per  share)  on  the  old  ordinary  shares,  free 
of  tax.  for  the  half-year  ended  June. 


STOCKS    AND    SHARES. 


Tuesday  Evenino. 
The  .sensational  .slump  in  the  value  of  the  German  mark 
stands  out  as  one  of  the  prominent  features  of  the  Stock  Ex- 
change this  week.  It  has  played  its  part  in  bringing  about 
further  depression  in  many  of  the  markets.  Liquidation  from 
Holland  was  ascribed  to  the  need  for  realising  money  on  the 
part  of  Dutch  holders  of  marks,  who  saw  their  paper  rapidly 
depreciating  in  value.  Meanwhile,  there  has  been  heavy 
selling  at  home.  Several  big  accounts  in  the  city  are  known 
to  have  given  trouble  just  lately,  part  of  which  trouble  has 
probably  been  adjusted,  though  the  settlement  leaves  behind 
a  legacy  of  nervousness.  In  the  circumstances,  it  is  not  surpris- 
ing that  markets  find  a  difficulty  in  showing  improvement. 
The  new  issues  continue  amongst  the  firm  spots  in  tne  House. 
Lancashire  Power  debenture  stock  has  recovered  to  3i  premium 
after  being  2J  premium.  County  of  Loudon  Electric  new 
debenture  has  risen  to  4i  premium.  Mersey  Power  debenture, 
which  opened  at  IJ  and  fell  to  j  is  now  1  premium,  while 
.several  others  of  older  date  are  maintaining  their  prices. 
Clyde  Valley  8  per  cent,  second  preferences  are  still  about 
1/16  discount. 

Amongst  electricity  supply  shares.  County  of  London  ordi- 
nary eased  off  to  8|.  on  selling  by  people  who  were  exchanging 
from  ordinary  shares  into  the  new  debenture  stock.  Charing 
Cross  ordinary  at  4i  are  g  better.  These  are  the  only  changea 
in  the  London  list.  Active  business  is  being  done  in  the 
County  of  London  fully-paid  debenture  stock  on  the  basis  of 
97^.  Shropshire.  Worcestershire  &  Staffordshire  Electric 
Power  6  per  cent,  preference  changed  hands  the  other  day  at 
10s.    The  debenture  stock  is  barely  "  par." 

Victoria  Falls  ordinary  are  10s.  3d.  The  company's  deben- 
tures have  recently  been  rising,  and  the  5  per  cent,  first  mort- 
gage stands  about  103.  while  the  5i  per  cent,  second  mortgage 
is  102J.  For  both  there  is  some  little  demand.  The  preference 
also  keep  hard  at  18s. 

An  amount  of  £200,000  8  per  cent,  first  mortgage  debentmes 
in  the  North  Wales  Power  &  Traction  Co.,  Ltd.,  uncondition- 
ally guaranteed  as  to  principal  and  interest  by  the  .Aluminium 
Corporation.  Ltd.,  is  being  offered  at  97.  One-third  of  the 
circular  containing  the  oft'er  is  occupied  by  a  copy  of  a  letter 
received  from  the  managing  director  of  the  company,  in  which 
he  sets  out  a  short  history  of  the  company,  and  gives  an 
account  of  its  progress.  The  following  paragraph  relates  to 
the   profits:  — 

"  The  sales  of  tlie  North  Wales  Power  &  Traction  Co.  for 
the  eight  months  ended  August  Blst  last  were  at  the  rate  of 
.£27,279  per  annum.  The  agreements  already  arranged  for 
the  supply  of  energy  to  Llandudno.  Colwyn  Bay,  and  Llysfaen 
will  increa.se  receipts  from  sales  by  £25,(-XK>  per  annum.  The 
transmission  lines  froui  Colwyn  Bay  to  Chester  and  Wrexham 
should  be  completed  in  the  course  of  next  year,  and  should 
produce  a  further  income  of  £62, .500  per  annum.  The  company 
will  then  have  an  income,  after  deduction  of  working  and 
other  costs,  of  approximately  £70.000  per  annum  available  for 
the  payment  of  the  interest  amounting  to  £40,000  per 
annum." 

It  will  be  noticed  that  there  is  a  good  deal  of  estim.Tte  about 
this  profit-statement,  and  it  may  be  that  investors  will  prefer 
other  stocks  where  the  amount  available  for  interest  can  be 
more  definitely  shown. 

Tlie  calile  group  is  one  of  the  very  few  departments  in  the 
Stock  Exchange  that  show  a  firm  front.  West<^rns  are  5s. 
betttM-.  Globes  are  7s.  6d.  up.  Eastern  ordinary  recovered, 
a  point  Tuore  than  its  dividend  of  .50s..  and  Eastern  Extension 
.shaves  gained  the  5s.  dividend  taken  off  last  week.  Other 
parts  of  the  cable  market  are  steady,  with  ,\nglo-.\morican 
deferred  a  little  better  at  17}.  Oriental  Telephones  are  2  ex 
dividend,  and  T'^nited  River  Plates  at  5J  have  further  given 
way.  Marconis  have  come  on  offer  at  32s.  6d. ;  JIarconi  Marines 
weakened  to  17s.  6d.  R.adio  Corporations,  at  10s.  for  the 
common  and  9s.  3d  the  preferred,  are  both  lower.  .American 
dollar  stocks  in  utility  companies  mostly  stand  sub.stantially 
down  on  the  week,  owing  to  the  fact  of  the  New  York  Ex- 
change having  touched  nearh'  4  dollars  to  the  £.  In  none 
of  them,  however,  is  there  any  incrca.se  of  business.  Mexicans 
ni-n  inclined  to  give  way.  Mexican  Light  it  ro-i\er  preferreil 
shed  a  iviint.  For  the  company's  second  mortgage  bonds  there 
has  been  a  fairly  good  demand  in  the  neighbourhood  of  48}. 
Brazilian  Tractions  at  29  are  a  point  higher,  and  .Anglo-.\rgen- 
tine  second  preference  shares  stiffened  to  23. 

Iron.  coal,  and  steel  shares  have  fallen  noticeably,  and  with 
them  Babcock  *  Wilcox  lost  3s.  9d  ,  declining  to  45s.    Edison- 
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Swans  fell  a  florin  to  6=.  'Jd..  and  English  Electrics  continue 
heavv.  General  Electric  ordinary  at  16s.  3d.  are  again  Is.  3d. 
down.  The  company's  preference  shares  of  both  classes  re- 
main at  17s.  6d.  Any  shares  which  were  saleable  at  all  have 
had  to  be  overhauled  with  a  vie  a-  to  the  pos.^ibility  of  their 
having  to  go  in  satisfaction  of  clauus  arising  out  of  all  kinds 
of  comniitments.  financial  and  conniicrcial.  which  have  become 
clamant  owing  to  the  vagaries  of  the  exchanges.  There  are 
few  markets  round  the  Stock  Exchange  in  which  this  factor 
u  not  making  itself  felt  at  the  present  time.  ITie  rubber 
market  manages  to  evade  the  depression  to  some  extent,  owing 
to  the  price  of  rubber  having  gone  up  a  httlo  during  the 
past  few  days. 

Underground  Electric  incomes  are  4  pomts  down  at  (OJ. 
Metropohtans  gave  way  to  24.  The  suggestion  that  the 
Government  should  lend  money  to  the  lailway  companies  at 
a  low  rate,  in  order  that  the  railways  might,  in  their  turn, 
employ  large  extra  numbers  of  men,  has  foimd  no  welcome 
in  high  quarters,  and  the  consequence  is  that  Home  Railway 
stocks  are  as  much  out  of  favour  as  ever. 

People  who  had  stock  open  before  the  end  of  July,  1914,  are 
faced  with  the  knowledge  that  thev  must  clear  off  whatever 
liabilities  remain  before  the  beginnhig  of  next  August.  Their 
efforts  to  sell  stock  in  order  to  meet  such  liabilities  are  accele- 
rating the  pace  at  which  prices  fall  under  the  influences 
of  demoralised  foreign  exchanges,  unemployment,  and  bad 
trade.  The  picture  is  a  dark  one.  and  everybody  in  the  city 
is  so  saturated  with  pessimism  that  even  to  suggest  a  ray 
of  Ught  on  the  situation  is  to  be  .scouted  as  an  extreme 
optimist.  Moreover,  it  must  l:ie  candidly  confessed  that  to 
entertain  any  hope  of  immediate  improvement,  either  in  Stock 
Exchange  prices  or  business,  does  seem  to  be  indulging  in  a 
larger  amount  of  hcence  than  immediate  circumstances  appear 
to  warrant.  

SHARE  LIST  OF  ELECTRICAL  COMP.AN'IES. 

Home  Electricity  Companies. 

Dividend  Price 

■ ^  Oct.  18,  Yield. 

1919.  1920.  1921.     Rise  or  fall.      p.c. 

Bromplon  Ordln»ry 12  12  68  —  £9    8    2 

Chsring  CrosB  Ordinury    ....  7         8  48  -  i  9?* 

do.       do.       do.       iiPrel...  H  ii  3J  —  2    *    i 

Chelsea 4  6  3}  —  ^    i    ? 

Oily  of  Iiondon         13  14  1,;.  —  '"  '^    4 

do.        do.    6peroen»,  Pret...  6  6  17/3  —  6  17    3 

Ootmty  of  liOndon 8  8  SJ  —i  904 

do.        do.    6  per  cent.  Prel...  6         6  8  —  7  10    0 

Kensington  Ordinary         ....  7          9  4*  —  10    0    0 

Ijondon  Electric       2J        2J  1  —  7  10    0 

do,        do,    6  per  cent.  Prel. . .  6         6  2i  —  10    9    0 

Metropolitan 6          7  4  -  ^  15    0 

do.         4J  per  cent,  Prel.      ,,  44       4*  m  —  7  13    2 

Bl,  James' and  PaU  Mall  . .        ..  12  12  Bg  —  9    14 

Sonth  London           6         7  28  —  10  18    2 

Booth  MetropoUtan  Pre! 7         7  15/9  —  8  17  10 

Westminster  Ordinary      . .        . .  10  10  6 J  —  8  13  10 

Telegraphs  and  Telephones. 

Anglo- Am,  Tel.  Pief 6  6  87  —  6  IB  0 

do,             Del IJ  li              171  4    i  8  11  6 

Chile  Telephone       6  6                5i  —  B  14  3 

Cuba  Sab.  Ord 7  7                7i  —  B  13  2 

Eastern  Ertension 10  10  lefxd  +  }  8    10 

Eastern  Tel.  Ord 10  10  166Jxd  +8J  6    0  1 

Globe  Tel.  and  T,  Ord 10  10  16g  +i  6    0  4 

do.       do.        Prel 6  6  9J  —  6    9  9 

Great  Northern  Tel 22  24  24*  -i  9  15  0 

Indo-Eoropean         10  10  30  —  B    6  8 

Marconi           25  15  IS  —  9    4  7 

Oriental  Telephone  Ord 12  12  ix,\  +9.1.  '6    0  0 

United  R.  Plate  Tel 8  8  5J  —  ,'b  '6  16  2 

West  India  and  Panama  . .        ..  Nil  Nil  HI-  —  Nil. 

Western  Telegraph 10  10  16i;  +  i  'S  19  5 

Home  Rails. 

Central  London  Ord,  Assented  ..        4  4  4!li  —  B    1    R 

Metropolitan li  1*  24  —I,  6    5    0 

do.            District       ..         ..      Nil  Nil  16J  —  Nil 

Dndergronnd  Electric  Ordinary ..      Nil  Nil  2  —  Nil 

do.               do.        "A"       ..       Nil  Nil  5'9  -  Nil 

do,              do.      Income    ..4  2  704  —4  '4    .'i    1 

FoRFION   Tramh,   &c, 

Anglo-Arg,  Trams,  First  Prel.    ..  ,5*        12J  26  —  10    »    6 

do.            do,      2nd  Pref,        ..  Nil  H  Sj'  -I-  J  10    '.)    6 

do.            do.      6%  Deb,        ..5  6  B8J  —  7  17    0 

Brazil  Tractions       Nil  Nil  29  +1  NU 

British  Colombia  Bleo,  RIy  Pfoe,  6  6  60  —  8    6    8 

do,               do.         Preferred  IS  93/-  53i  -  'B  14    2 

do,              do.        Deferred  8  124/-  64  -  'U    8    6 

do,              do.        Deb,       ..  4}       4}  61  —  7    1    K 

Mexico  Trams  6 per  cent.  Bonds..  Nil  Nil  (9  —  — 

do.           6  per  cent. Bonds,.  Nil  NU  89  —  NU 

Mexican  Light  Common    ..        ..  NU  NU  9  —  NU 

do.            Prel NU  NU  21  —  NU 

do,            iBl  Bonds..        ..  NU       6  ir,i  —  9    0    0 

Mani-facti-rino   Companiek. 

Babcock  4  Wilcox 15  16                SJ  —  ,;  7    2  :i 

British  Alomlnlom  Ord 10  10  1.5/-  —                   — 

British  Insalatod  Ord 16  16  U  —  10    0  0 

Okllendera 15  ir,               i-fi,  —  10    8  8 

8i  Prel 6i  m  18,9  —  6  IS  8 

OtompMmOrd 10  10  14/6  —  13  15  10 

Bdi«on-8wan 10  —                 6/9  —9/-                — 

do.      do.    6  per  cent.  Deb.    .,55  fl8  —  771 

Electric  Constrootion       ..        ..  10  10  16/9  —  16  17  0 

English  Electric 8  8                 9/6  —  15    4  10 

Do.           Prel «  6  13,6  —  8  11  6 

Gen.  Hlec,  Prel M  6'  17/C  —  7    8  6 

do,        Ord 10'  10"  16/8  —  ,'„          12    6  2 

Henley             15  16  Ij'o  —  10    6  0 

do.    UPtei 4^4)  Si  —  8  18  6 

Indla-Babber           10  —  }3  —                   — 

Het.-Vloken  Prel 8  8  t'J.  —  8  16  8 

BicmenE  Ord.             10  10                 1>,  —  "9    8  2 

Telegraph  .Con 20  20  21)  —  *6  11  8 

*  Dlridands  paid  free  of  Ineoma.Tax, 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making:  use  of  the  figures  appearinfj 
iu  the  following  list,  that  iu  some  cases  the  prices  are  only  jreneral, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 

Wednesday,  October  19th. 


CHEMICALS.    Ao, 


a  Aoid,  Oxalic per  lb. 

a  Ammoniao  Sal  per  ton 

a  Ammonia,  Muriate  (large  crystal)  „ 

a  Bisulphide  of  Carbon          , 

a  Borax „ 

a  Copper  Sulphate        „ 

a  Potash,  Chlorate       per  lb. 

a       ,,        Perchlorate  

a  Shellao per  cwt. 

a  Sulphur,  Sablimed  Flowers  . .         „ 

a         .1         Lump  „ 

a  Soda,  Chlorate  per  lb. 

a      „       Crystals  per  ton 

a  Sodium  Bichromate,  oaske  . .    per  lb. 

METALS.    &c. 
p  Babbitt's  Metal  Ingots  . .   per  ton 

c  Brass  (rolled  metal  2"  to  12"  basis)    per  lb. 
c      M       Tubes  (solid  drawn)  . .         „ 

c      M       Wire,  basis „ 

c  Copper  Tubes  (solid  drawn)  . .         „ 

C        „        Bars  (beet  selected)  . .   per  ton 

c        „        Sheet „ 

c        „        Rod     

d       „        (Electrolytic)  Bars  . .         „ 

rf       „  „  Sheets        . .         „ 

d       „  „  Wire  Rods. .         „ 

d       „  „  H.C.  Wire. .    per  lb. 

/  Ebonite  Bod „ 

/       „         Sheet , 

XT  German  Silver  Wire  ..         ..         „ 

/i  Qutta-percba,  fine „ 

h  India-rubber,  Para  tine      . .         . .         „ 
/   Iron  Pig  (Cleveland  Warrants)    . .    per  ton 
/      „    Wire,  galv.  No.  8,  P.O.  qual.         „ 

f  Lead,  English  Pig „ 

g  Mercury  per  bot. 

e  Mica  (in  original  cases)  small     . .    per  lb. 
e      M  II  »        medium . .         „ 

e      M  M  11        large       . .         „ 

p  Phosphor  Bronze,  plain  castings..        „ 
p  „  „  rolled  bars  and  rods         „ 

p         „  „  rolled  strip  &  sheet        „ 

d  Silioium  Bronze  Wire        ..         ..    per  lb. 
r  Steel,  Magnet,  in  bars        ..        ..         „ 
n  Tin,  Block  (English)  ..         ..    per  ton 

a    ,.      Wire,  Nob.  1  to  16      ..        ..    per  lb. 
p  White  Anti-friotion  Metals         ..  per  ton 


73d. 
£65 
^68 


£lt>10s. 
£16 
£15 

S^d. 


£90  to  £iK 

lOJd, 

i/oj  to  1/03 

Hid. 

I/HJ 

JE103 

£103 

£103 

£76 

10/-  dec. 

£146  10s, 

£91 

10/-  dec. 

lid. 

Jd.  dec. 

8/6 

8/- 

a/9 

12/6 

1/2 

IJd. inc. 

Nom, 

£80 

£24  16s, 

10s.  inc. 

£9  16s.  to  £10 

5s.  to  7/6  ino 

3d.  to  3/. 

4/-  to  8/- 

.. 

10/.  to  20/-  &  up 

1/4  to  1/9 

2/1  to  2/6 

9/2  to  2/7 

1/33 

Jd.  dec. 

1/8 

£155  to  £156 

3/6 

., 

£66  to  £276 

a  Q.  Boor  &  Co, 
c  Thos,  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F,  Wiggins  (&  Sons, 
/  India-Bubber,  Qutta-PercbB  and 
Telegraph  Works  Co,,  Ltd. 


QaotattoDs  soppUed  by — 

g  James  &  Sbakespeuai 

b  Edward  TUl  &  Co, 

/  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Lid. 

a  P.  Ormiston  &  Sons, 


r  W,  F.  Dennis  &  Co, 


A  Rotary  Electric  Furnace. — .•Man  D.  Dauch,  of  the 
George  J.  Hagan   Corporation,  Pittsburgh,   describes,  in   an 

article  contributed  to  the  Electrical  World,  a  rotary  electric 
furnace  constructed  by  his  firm.  This  was  designed  to  permit 
continuous  heat  treating,  annealing  and  carbonising,  and  took 
the  place  of  an  oil-fired  furnace.  The  moving  hearth  is  a 
continuous  annular  ring.  The  dimensions  of  the  furnace  are 
as  follows  : — Overall  outside  diameter,  19  ft. ;  outside  height, 
7  ft. ;  outside  diameter  of  rotating  hearth,  15  ft. ;  inside  dia- 
m-eter  of  hearth,  .5  ft. ;  width  of  hearth,  5  ft. ;  height  of  heating 
cliamber,  '2  ft.  Tlie  furnace  walls  are  of  standard  construction, 
bonded  with  "  Adamant  "  cement  and  encased  by  sheet  steel 
reinforced  with  structural  beams.  The  hearth  rotates  on  a 
series  of  roller  bearings  twenty  in  number.  The  furnace  has 
two  adjacent,  pneumatically-operated  doors  for  charging  and 
discharging.  The  hearth  is  driven  by  an  electric  motor 
through  gears  capable  of  giving  six  speeds  varying  from  one 
revolution  in  thirty  minutes  to  one  in  seventy-five  minutes. 
The  heating  elements  are  two  in  number,  and  consist  of  nickel- 
chromium  ribbon  mounted  on  the  inner  and  outer  walla  of  the 
furnace.  The  first  section  or  heating  zone  extends  from  the 
charging  door  for  twothird.s  of  the  circumference;  this  has  a 
210-kW  loading,  the  remainder,  the  "  soaking  "  section,  is 
fiO  kW.  'ITie  temperature  of  each  zone  can  be  maintained  at 
any  value  between  200  and  1.800  deg.  F.  Tlie  heating  current 
is  60-cycle,  3-phase,  440-V ;  the  controls  are  operated  by  single- 
phase.  60-cycle,  110-V  power. 

Under  actual  operating  conditions  11.75  lb.  of  ste<il  has  been 
heated  to  1,52,')  deg.  P.  and  soaked  at  the  same  temperature  per 
kWh  consumed.  This  is  at  the  rate  of  17U  kWh  per  short  ton. 
The  charge  per  hour  consists  of  approximately  .3,000  lb,  of 
various  automobile  parts  such  as  spring  clips,  steering 
knuckles,  connecting  rods  and  front  axles.  The  weights  of 
the  different  parts  vary  from  3  lb.  each  to  180  lb.  each.  The 
time  during  which  the  pieces  are  in  the  furnace  naturally 
depends  on  the  cross-section  and  weight  of  the  particular 
part.  This  feature  of  time  in  the  furriace  is  very  aptly  taken 
care  of  by  the  different  speeds  at  which  the  hearth  may  J)6 
revolved. 
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THE     COMMERCIAL    MOTOR     EXHIBITION. 


Thu  Fifth  Intenuilioniil  Commercial  Motor  Exhibition  opened 
iit  Olympia  on  October  13th;  it  remains  open  until  to-morrow. 
Saturday,  'llie  large  building  holds  an  imposing  di.splay  of 
trade  vehicles  of  all  design.s,  typical  of  the  advance  made  in 
recent  years  in  this  important  branch  of  transport. 

While  petrol-driven  vehicles  predominate,  there  are  several 
exhibits  of  electric  vehicles,  which  are  coming  more  and  more 
into  favour  for  operation  within  a  moderate  radius.  Mag- 
netos, of  course,  appear  in  large  numbers,  while  the  remainder 
of  the  exhibits  of  electrical  interest  are  principally  lighting 
systems  for  cars. 

Messr.s.  Richard  Uakrett  &,  Suns,  Ltd.,  display  a  2J-ton 
"  electric  "  (fig.  1)  for  commercial  purposes.  This  vehicle  is 
capable  of  doing  a  30-mile  run  on  one  charge  at  an  approxi- 
mate speed  of  10  m.p.h.  on  a  level  road.  The  loading  plat- 
form measures  about  10  ft.  x  6  ft.,  the  overall  length  and 
width  of  the  vehicle  being  15.4  x  6.6  ft.  respectively.  The 
battery,  which  weighs  about  21  cwt.,  consists  of  44  "  Iron- 
clad Exide  "  cells.  The  drive  is  provided  by  a  high-efticiency 
series-wound  motor  capable  of  withstanding  a  300  per  cent. 
overload.  As  this  machine  is  made  by  an  a.s.sociated  firm,  it 
is  designed  in  every  particidar  to  suit  its  proper  application. 
The  power  is  transmitted  to  a  differential  countershaft  by  a 
chain  immersed  in  an  oil  bath.  From  this  shaft  two  roller 
chains  are  connected  to  large  diameter  sprockets  on  the  rear 
wheels.  The  controller  is  of  tTie  segmental  drum  type  and 
provides  for  four  forward  and  two  reverse  speeds.  The  con- 
troller lever  is  situated  on  the  steering  .column.  A  patent 
trip  gear  is  fitted  w-hich  ensures  that  the  application  of  eithei- 
foot  or  hand  brake  automatically  returns  the  controller  to 
"  neutral  ";  this  prevents  a  sudden  start  upon  the  release  of 
the  brakes.  For  starting  on  hills  there  is  a  pedal  which  cuts 
out  the  trip  gear.  The  rest  of  Messrs.  Gai-rett's  exhibit  con- 
sists of  steam  wagons  and  trailers. 

Messrs".  Newton  Bros.  (Dfjiby),  Ltd.,  have  an  exhibit  con- 
fined to  a  '2i-ton  carrier  vehicle  fitted  with  a  steel  end-tipping 
body.  This  is  driven  by  a  pair  of  motors  spring  mounted 
independently  of  the  back  axle.  The  actual  drive  is  made  liy 
phiions   on    the    motor   shafts    which    engage    with    internal 


distributors,  and  rotary  safety  gaps.  The  armature  housing, 
distributor  end  plate,  and  driving  end  plate  are  die  cast  as 
a  single  unit.  A  "  Tungar  "  rectifier  is  on  view,  as  well  as 
a  "Type  G"  magneto  with  impul.se  starter.  The  latter 
enables  the  heaviest  engine  to  be  started  with  a  minimum 
of  effort  and  without  danger  of  backfire. 

Guv  Motors,  Ltd.,  display,  among  a  number  of  petrol- 
propclk'd  vehicles,  an  electric  w'agon  of  from  2  to  2i  tons 
capacity. 

Clayton  Wagons,  Ltd..  also  exhibit  an  electric  vehicle.  In 
this  wagon,  which  is  capable  of  dealing  with  a  3-ton  load,  the 
motor  and  crankshaft  arc  arranged  as  one  unit. 

Messrs.  Ransomes,  Sims  &  Jefkeries  exhibit  examples  of 
their  "  Orwell  "  vehicles  and  trucks.  A  4-ton  lorry  is  included 
in  the  exhibit.  This  is  driven  by  two  motors  each  of  from 
4  to  12  b.h.p.  capacity  according  to  speed  and  load  conditions. 
The  battery  consists  of  40  cells  w^th  an  output  of  32;3  ampere- 
hours.  The  .speed  of  the  vehicle  is  roughly  7  m.p.h.  on  a 
level  road.  The  2-ton  electric  refuse-collecting  vehicle  shown 
has  an  electrically-operated  tipping  gear.  Tliis  gear  consists 
of  a  powerful  horizontal  square-threaded  shaft  working 
through  a  heavy  bronze  crosshead,  and  is  connected  by  links 
and  rollers  to  the  channel  framework  to  which  the  body  is 
secured.  The  gear  is  driven  by  a  cross-shaft  through  enclosed 
bevel  gearing.    Two  trucks  are  on  view.    One  is  a  four-wheeled 


Fio.  1.— A  (.iAiucCTi  -.ii  iii.x  Ei.iAiKiL    \i;iin[.i. 


Fig.  2. — Ra.nso.mi.s    Ei.L<.iiaL  U 


spur  wheels  fitted  to  the  rear  wheels  of  the  vehicle.  Tlie 
i^tmtroUer  is  of  the  serie.s-parallel  type  arranged  to  give  six 
speeds,  four  forward  and  two  reverse,  the  control  lever  is 
conveniently  mounted  near  the  driver's  seat.  All  the  driving 
gears  are  enclosed  as  a  protection  against  mud  and  water. 
The  motors  can  be  replaced  with  little  trouble  as  no  dis- 
mantling of  the  rear  axle  is  involved.  An  average  distance 
of  22  miles  can   be  cnvrrnl  on  one.  charge. 

The  GENEiiAi,  \iiii('i.i:  Co..  Ltd.,  shows  three  examples  of 
its  electric  viiiiclc  construction.  The  largest  is  a  5-ton  "  G.V.  " 
wagon  for  the  carriage  of  road  niakiiiL;  nialnials,  coal,  ashes, 
&c.  The  body  can  be  tipped  to  ritlin-  m,I,'  oi-  endwise,  the 
gear  being  electric;dly  opeiatcd  ami  iipiilri.llnl  Ironi  the  driver's 
cab.  An  end-tijiping  2-ton  chassis  is  shown;  this  is  specially 
designed  for  tbo  collection  nf  house  refuse. 

In  tliis  vehicle  the  sitiglr  motor  is  entirely  enclosed.  Power 
is  transmitted  to  a  countershaft  by  a  Morse  .silent  chain  and 
from  the  countershaft  to  the  rear  wheels  by  roller  chains. 
The  controller  is  of  the  continuous  torque  type,  so  arranged 
that  speed  changes  can  be  effected  w-ithout  shutting  off  power. 
It  is  placed  under  the  driver's  seat,  and  is  easily  accessible. 
Five  forward  and  two  rcver.se  speeds  ai'e  provided  for. 

The  British  Thomson-Houston  Co.,  I/ro.,  has  a  largo 
di.splay  of  magnetos  for  a  wide  range  of  vehicles,  including 
types  •■  G  4  "  and  "G6"  for  light  lorry  engines;  thes.-  are 
light-weight   machines  with  laminated  pole  pieces,  spark  gap 


truck,  fitted  with  an  elevating  platform,  capable  of  dealing 
with  a  load  of  4,000  lb.  with  a  maxinuim  speed  of  5  m.p.h. 
The  other  is  of  the  same  t'arrying  capacity  but  threc-wlKvled : 
this  is  fitted  with  a  single  .series  niot<ir,  while  the  four-wheeleil 
type  has  two  separate  motors.  The  it<'m  which  is  probably 
attracting  the  most  att<'ntion  is  a  new  runabout  crano 
(figs.  2  and  3),  which  must  be  unrivalled  for  ease  of 
manipulation.  This  has  a  lifting  capacity  of  15  cwt., 
its  overall  width  does  not  exceed  6  ft.,  and  it  can 
be  rotated  in  a  6  ft.  3  in.  diameter  circle.  Tliere 
are  two  independent  motors  diiving  two  opposite  wheels, 
while  at  right  angles  to  these  drivers,  on  each  side,  are  other 
wheels;  this  ensures  an  even  distribution  of  weight.  The 
truck  for  purposes  of  travelling,  either  forward  or  reverse,  is 
iiperated  by  a  directional  controller,  placed  on  the  right-hand 
side  of  the  driver,  and  operated  by  a  lever  (1)  (fig.  3)  working 
in  a  gate,  interlocked  with  the  left  fixit  pedal  (5)  which 
controls  a  resistance  drum  and  only  by  depressing  the  pedal 
control  which  breaks  the  circuit,  can  the  controller  handle 
be  placed  in  the  forward  or  reverse  positions.  By  releasing 
the  pedal  (5)  cii'cuit  is  made  through  a  series  of  resistance 
steps  which  govern  the  sfX'ed  of  the  vehicle.  Tlie  current 
can  he  cut  off  immediately  by  depressing  the  pedal.  The 
lirake  pedal  (2)  actuates  two  compcnsattHJ  brake  bands  working 
on  drums  keyed  on  the  motor  spindles.  Thes.>  brakes  can 
be    used   either    as   service  or  ratchet  brakes.      The  batttMies 
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cc  supply  the  enerjiy  and  constitute  permanent  counter- 
weights. "  Bv  tinnin;:  the  steering  wheel  (3)  nnd  lifting  a 
pawl  on  the  Uv  of  the  ma.ster  controller  (I),  the  steenng 
wheels,  both  front  and  rear,  (d)  and  (F.l,  can  bo  turned  and 
locked  at  fi(>  deg.  to  the  driving  wheels.  .\t  the  same  time 
a  series  of  contacts  situated  in  the  master  conlroUer  reverse 
the  field  of  one  of  the  driving  motors  (.\)  or  (is),  which  are  thus 
connected  s<i  as  to  exert  a  "  couple  "  on  the  whole  structure. 
The  crane  controller  is  placed  on  the  left  of  the  driver,  and 
is  operated  bv  a  lever  (6)  working  in  a  gate,  controlling  the 


Fig.  3.— Ransomf.s'  Electric  Ron.«out  Cr.am:. 

raising  or  lowering  of  the  hook.  The  derricking  motion  of 
the  jib  is  controlled  by  the  same  lever  and  the  mechanism  is 
so  arranged  as  to  obtain  an  approximately  horizontal  movement 
of  the  load,  that  is  to  say,  when  lifting  the  jib,  the  hoist 
rope  is  paid  out,  and  when  lowering  the  jib  the  rope  is  wound 
back  on  the  hoisting  drum. 

Messrs.  C.  A.  V.4ndervell  &  Co.,  Ltd.,  have  numerous 
examples  of  "  C.A.V.-Willard  "  batteries  for  commercial  cars, 
in  addition  to  lighting  sets  and  other  electrical  accessories. 
Samples  of  a  new  threaded  rubber  insulation,  used  for  eepura- 
tors  in  accumulators,  are  on  view.  Although  luis  rnaterial  is 
so  closely  woven  as  to  prevent  the  passage  of  light,  it  permits 
free  circulation  of  the  acid  in  an  accumulator  and,  moreover. 
has  a  much  longer  life  than  any  previous  type  of  separator 
material.  The  base  of  the  material  is  rubber;  this  is  pierced 
by  small  cotton  threads— I'Ju.UOO  to  30  sq.  in.  Among  the 
advantages  claimed  for  this  material  are  high  voltage  main- 
tenance and  low  heat  characteristics.  Among  the  lighting 
dvnamos  exhibited  is  the  "  N.G.S.G."  type  which  has  an 
output  of  180  watts  at  a  pressure  of  V2  volts.  'J'his  is  suitable 
for  most  classes  of  commercial  vehicle.  An  aluminium  switch- 
board is  shown  upon  which  are  mounted  instruments  and 
three  switches  for  controlling  the  dynamo,  head  and  tail,  and 
side  and  tail  lights.  A  two-pin  plug  is  fitWd  for  the  insertion 
of  an  inspection  lamp.  All  types  of  lamps  for  vehicles  are 
displayed  and  the  exhibit  also  includes  examples  of  a  strong 
and  well-made  illuminated  sign  for  fixing  to  the  front  of  a 
vehicle  for  advertising  purposes.  This  contains  three  low- 
voltage  lamps  which  can  be  supphed  from  a  battery  or  dynamo. 
A  wide  range  of  sparking  plugs  also  appears  on  this  stand. 

Co.NNEK  Magneto  &  Ignition,  I /id.,  show  a  .selection  of  their 
"  C.M.r."  magnetos.  Tlie  firm  also  exhibits  its  coil  ignition 
system.  In  this  the  coil  is  built  up  on  a  laminated  core.  A 
liioving  armature  or  vibrator  whose  time  frequency  varies 
as  the  voltage  in  the  coil  primary  is  fitted.  A  resistance  is 
connected  across  this,  being  normally  short  circuited.  As  the 
speed  of  the  vibrator  increases,  the  short  circuit  is  oix;iietl 
and  the  resistance  comes  into  use,  cutting  down  the  value 
of  the  current  from  the  battery  to  normal.  'Ilie  contact 
breaker  is  driven  at  camshaft  speed,  and  the  points  are 
shunted  by  a  condenser.  The  contact  breaker  has  a  distributor 
of  moulded  insulation  having  segments,  corrcsi«)nding  to  the 
number  of  cylinders,  embedded  in  it.  Tlie.se  segments  an; 
traver.sed  by  a  carlion  brush  rotating  with  the  camshaft.  In 
this  appliance  the  ignition  value  of  the  spark  is  kept  constant 
irresf)ective  of  the  engine  speed.  Fitted  ujion  this  stand,  for 
demon.strative  purposes,  is  a  "  Lorrilite  "  set  for  vehicle 
lighting.  This  consists  of  a  small  self-regulating  magneto- 
dynamo  with  a  normal  output  of  '24  watts,  which,  however, 
can  be  exceeded  if  necessary.  The  dynamo  is  mounted  adjacent 
to  the  engine  and  is  driven  at  about  four  times  the  crank- 
shaft speed  by  means  of  a  pulley  and  clutch.  The  magnetic 
field  is  composed  of  three  tungsten  steel  magneto  magnets, 
and  the  armature  is  an  assembly  of  laminations  on  a  hollow 
straight  shaft.    Between  speeds  of  2.00(1  and  5,000  r.p.m.,  the 


output  is  practically  constant,  as  is  shown  by  demonstration, 
but  sufticient  light  for  a  standing  vehicle  is  given  at  1.150 
r.p.m.  (armature  speed),  and  the  dynamo  can  be  run  up  to 
5, .500  r.p.m.  without  injury. 

Messrs.  Tii.ling-Sthvens  Motors.  Ltd.,  display  examiilea 
of  their  ix'ti'ol-electric  vehicles.  These  are  imi  mnnibus  with 
a  lO-h.]).  engine;  a  "charabanc  de  luxe  " :  and  '2-ton 
and  -1-ton  vehicles.  The  sy.stem  is  noted  for  its  elliciency 
iK'tween  the  petrol  engine  and  the  driving  motor  as 
well  as  the  case  of  control.  The  dynamo  is  driven  direct 
from  the  engine  flywheel  by  a  laminated  spring  connection. 
The  motor  is  directly  coupled  with  the  cardan  shaft  driving 
the  rear  axle;  the  final  drive  is  by  worm  gear.  The  controller 
and  speed  regulator  are  carried  in  separate  aluminium  cases. 
The  controller  is  of  the  tramway  type,  operating  by  varying 
the  resistance  in  the  shunt  field  of  the  generator,  and  by 
shunting  the  series  field  of  the  motor.  By  cutting  out  the 
motor  and  taking  leads  from  a  special  pair  of  terminals  on 
the  dynamo,  the  set  can  be  used  as  a  portable  arc-welding 
equipment.  The  engine  and  generator  can  also  be  used  for 
numerous  power  purposes  as  they  form  a  complete  self- 
contained  power  plant. 

Messrs.  North  &  Sons,  Ltd.,  exhibit  several  models  of 
"  Watford  "  magnetos,  some  of  which  are  specially  designed 
to  take  the  place  of  Bosch  magnetos.  A  special  "  Ford  "  typo 
is  also  shown. 

Tlic  British  TjIOhtinc,  &  Ignition  Co.,  liTO.,  also  has  a  large 
display  of  magnetos  suitable  for  all  types  and  sizes  of  engines. 
In  the  "  S.H.  "  types,  the  current  is  produced  at  a  low-  pres' 
sure  and  a  coil  is  used  to  transform  this  to  the  correct  ignition 
value.  Starting  and  lighting  equipment  also  appears  on  this 
stand.  Tlie  "  B.L.IKJ.'  starting  motor  is  of  simple  construc- 
tion. The  starter  drives  the  engine  by  means  of  a  sliding 
pinion  which  engages  a  gear  ring  on  the  periphery  of  the 
flywheel.  When  the  engine  fires  it  over-runs  the  motor  and 
automatically  thrusts  the  pinion  out  of  engagement — a  pull- 
off  spring  assisting  this  action.  Tlie  lighting  equipment 
consists  of  a  dynamo  and  battery  together  with  the  necessary 
lamps  and  switches.  Tlie  battery  is  charged  during  the  day- 
time, the  maximum  charging  rate  corresponding  to  a  speed  of 
20'  or  '2.5  m.p.h.;  when  the  lights  are  all  on  at  niglit.  the 
charging  rate  is  maintained.  The  pulling-out  of  the  side  and 
tail  lights  switch  automatically  establishes  the  maximum 
charging  rate. 

The  LrcAS  Electrical  Co.,  Ltd.,  exhibits  examples  of  mag- 
netos for  one,  two,  three,  four,  and  six-cylinder  engines. 

The  Fellows  Magneto  Co.,  Ltd.,  is  another  firm  displaying 
magnetos  as  well  as  specially-arranged  spare  part  cases  which 
contain  screws,  nuts,  washers,  contact-breaker  springs  and 
carbons,  terminals,  &c.  This  firm  is  also  showing  a  sniall 
electric  vulcaniser  for  use  in  conjunction  with  a  1'2-volt  starting 
and  Ughtiug  equipment. 

It  will  be  .seen  from  the  above  short  description  that  the 
electrical  engineer  has  played  a  large  part  in  this  year's  .show, 
and  the  increase  in  the  number  of  electric  vehicles  indicates 
groat  activity  in  this  direction. 


THE     TRADE     OF     AUSTRALIA. 


[Imports  and  E.xports.] 
The  following  figures,  .showing  the  values  of  the  imports  of 
electrical  and  allied  goods  into  Australia  in  19l!J-'2(l,  are  taken 
from  the  recently  published  official  trade  returns.  For  pur- 
jxjses  of  comparison  the  figures  for  1918-19  are  given,  and  notes 
of  increa.ses  or  decreases  are  made.  Only  in  the  case  of  cables 
is  it  x»s.sil)le  to  indicate  any  unit  other  than  value. 

1918-19  1919-20  Inc.  or  dci'. 
(Iii8  and  uil  engines.  £  £  £ 

Total      l-ll.OOO    255,000    -fll4.0(K) 

From  United  Kingdom      '25.000    i:«,000    4-108,(KW 

„   •  Canada  10.000      11,000    +    .1,00(1 

„      United  States  lOO.tKK)      9<),(KK)    -     7.0(K1 

„      Sweden  —  3,(HHI     4-     ;i.(ii«i 

Hiilh-spced  Teciprocdtiny  ulcam  engines  {direct  coupled). 

Total      1.000       4,0(^10    -I-    O.OOO 

From  United   Kingdom     1,000       4,000    -f    3,(KKJ 

Dgnamo-elcctric  machines,  static  transformers,  indnrlion 
coils,  electric  fans  and  parts  thereof. 

Total      501.000    731,000    -f2.30,("KK) 

From  United   Kingdom     18'2,(HX)    3'2},(KK1     -t-14'2,000 

,,      United  States  308.000    3<KJ,(J(HI     -I-  8'2,000 

Ueguhding,  starting  and  controlling  apparatus. 

Total      93.000    l'25.0fl0    -1-  32,000 

From  United  Kingdom      2;;i.(HKl      48,000    -f  '25,000 

„      United  States  06,000      74.000    +    8,000 

Electric  fittings,  viz.,  switches,  fuses  and  lightning  arresters. 

Total  ]r2,fKX)    174.000    +  C2,000 

From  IJnited  Kingdom      30,(K)O      95.0(H)     +  05,000 

..      United  States  64,(KKI      71.0(H)    +     7,(K10 

Japan  1C,000        0,000     -  10,000 
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]i)18'l'J  ]yi9-20  1nr,  (U-df 


Electric  hcatiiiy  ami  couki 

HI  umiliiniccH. 

Total      ... 

hj.lHK) 

19,000 

+    4,000 

From  United  Kiuftd.iiu 

7.IKKI 

9,000 

+     2,0(K> 

,.      Uiiitcil   SLiti's 

-iS.ddl 

10,000 

+    2,000 

Ehctriral  a/i/ilmncr.s-,  oflic 

Total      ... 

421,000 

323,000 

-   98,0(K) 

From  United  Kingdom 

58,000 

107,000 

+  49.000 

„      United   States 

108,000 

153,000 

-  15,000 

Jap.ln 

..        ...      .54,000 

17.000 

-  37,000 

,,      Netherlands    ... 

140,000 

29.000 

-111,000 

Telephone  apparatus. 

Total      

United  Kingdom      

United   States  

Accumulators  or  storage  hatlrrirs 

Total      

From  United  Kingdom      

United  Rt.nt-es  


81,000  99,000  +  18,000 

9.000  34,000  H-  25.000 

70,000  59,0(X)  -  31.000 

119,000  128,000  +  9,000 

11,(XI0  44.000  +  33.000 

107.000  81,000  -  26.000 


NORTH     WALES     COUNTIES     ASYLUM, 
DENBIGH. 


\     HVDKO-KLKCTKIC    InSWI.I.ATU 


In  1919  the  North  Wales  Counties  Asylum  Authorities 
instructed  Mr.  S.  E.  Britton  to  report  to  them  upon  several 
water  resources  located  within  a  few  miles'  radius  of  the 
Asylum,  with  a  view  to  utilising  water-power  in  place  of  their 
existing  steam  plant  for  generating  electricity.  In  the  follow- 
ing year  the  Asylum  Authorities  decided  upon  the  develop- 
ment of  a  scheme  on  the  river  Ystraad,  and  applied  to  the 
Lunacy  Commissioners  and  the  Ministry  of  Health  for  sanction 
to  proc<>ed  with  the  development. 

The  river  Ystraad  pa.sses  through  land  belonging  to  the 
Authorities,  and  the  site  selected  for  the  hydro-electric  instal- 
lation is  about  400  yards  distant  from  the  .\sylum. 

The  area  of  the  catchment  utili.scd  by  the  installation  is  17 
square  miles,  and  the  average  rainfall  in  the  district  50  inches 


Pig.  1 


-The  Valley  on  the  Up-stheam  Side  of  the  Power 
House,  Before  Inund.wion. 


Pig.  2.— The  Power  House  and  Fish  Pass. 
Fio.  3. — The  Power  House,  D.am,  and  Reservoir. 


Arc  lamp  carbons. 

Total      

From  United  Kingdom 
,,      United  States 

Arc  lamps,  carbon  in.  bh>cl;.i, 
and  recording  instrunini 

Total      

Prom  United  Kingdom 
„      United  States 

L(i)»;).s  nud  lunipu-arc. 

Total      

From  TTnited  Kingdom 

,,      .Japan 

.,       United  States 

Stcant  lurbine.f^  econnmlxrrs 

Total      

From  United  Kingdom 
„      United  States 


1918-19  1919-20  Inc.  or  dec. 

£            £  £ 

..      19.001)      13.000     -  6,000 

1.000        4,000    +  3,000 

17.(HK»       3,0(X)     -  14.000 

num.  tubes,  measuring 
'usulating  tape. 

...    143,000    138,000     -  5,000 

..      31,000      65,000     -f-  34,000 

...      99,000      48,000     -  51,000 


...     170,000  169,000  -  7,000 

...      25,000  50.a)0  +  25,0ai 

...      27.000  19,000  -  8.(KI0 

...     108,000  90,000  -  18.000 

upcrheaicrs,  dc. 

...      80,000  139,000  -I-  .59,000 

...       74,0<IO  ]09,(K)0  +  35,(K)0 

5.(KK)  21.000  +  10,000 


Cable  and  »■( 

re,  corerrd. 

' 

'otal       ... 

..    Tnns 

I.IKIO 

3.740 

260 

,i' 

i;i2.ooo 

031, OOt) 

+  lo.aio 

I'^roiii  Unitoc 

Kingdom 

..    Tons 

825 

2,9.55 

+     2,130 

.i' 

147.000 

532,tKXt 

+385,000 

,,      Canail 

1, 

.    Tons 

4.50 

148 

302 

.£ 

49,000 

14,000 

-  ,35,000 

,,      .Tapan 

..    Tons 

1,7(K) 

337 

-     1,363 

£ 

293.(K)0 

51.000 

-212,000 

,,      UnitiM 

States 

..   Tons. 

970 

300 

670 

£ 

123.000 

34.000 

-   .S9.000 

It  is  interesting  to  not  •  lliai  Australia  has  made  a  beginning 
in  the  export  of  eliH-triial    iiiarliinory    and   appliances.       The 
\alues  of   such    goods,  of   Aiistr'alian    manufacture,    are  given 
below  :  — 
Mactuurrii  uud  appliances,  electrical. 


Total 
To  New  Zealand 
,.    Fiji 
,,    Papua 
,.    .Java 

Electrical  materials. 

Total 
To  New  Zealand 
..  Fiji 


8.000 
3.000 
1.000 
1  ..500 
1,5(K) 


2.500 

1.200 

250 


12,0(X)  +  4.000 
6.500  -}-  3,500 
3.(K)0  -I-  2.(HI0 
.5(K) 
1,500 


1.000     - 


per  annum,  from  which  it  was  calculated  that  the  ei'ection 
of  a  dam  to  give  a  fall  of  15  ft.  and  a  reservoir  having  an 
area  of  three  acres  would  provide  water  power  capable  of 
producing  electricity  to  the  extent  of  200,000  kWh  per  annum. 
Tlie  scheme  involved  the  erection  of  a  dam  160  ft.  long  across 
til.'  valley  of  the  river,  a  fish  pass  to  facilitate  the  passage  of 


12,000  +  9.500 
lO.OlXl  +  8,80t) 
],0ai     +        750 


Fig.  4.— The  Dam  Duuinc,  Constkuction. 

Fig.  5-   The  Wooden  Former  being  Concreted  in,  to  Form 

THE  Draught  Tube. 


lisb  over  the  dam.  ami  a  power  station  hou.-^ing  a  water 
furlune  and  generator  and  switehgear. 

A  specification  was  prepared  and  sent  to  several  contractors, 
but  owing  to  the  unsettled  state  of  labour  and  cost  of  materials 
and  the  dilTicvdty  of  obtaining  the  class  of  materials  required. 
no  tenders  were  received.  The  .Asylum  .Authorities  then 
empowered  Mr.  Britton  to  make  the  best  arrangement  he 
could  to  carry  out  the  work,  by  direct  labour  or  otherwise. 

A  contractor  was  eventually  found  who  was  prepared  to 
carry  out  the  excavations  and  concrete  work  to  a  schedule 
of  prices,  subject  to  fluctuations  in  cost  of  labour  and  materials. 
Messrs.  .T.  Cordon  &  Co.  contracted  for  the  supply  and  erec- 
tion of  the  turbine,  generator,  switchboard,  .sluice  gat»»s,  and 
strainer  rack,  and  tlie  other  sections  of  the  work  were  carried 
out  by  direct  labour. 

Figure  7  is  a  general  layout  of  the  scheme,  showing  the 
ground  level  of  the  valley,  the  depth  to  which  excavations  had 
to  be  carried,  and  the  arrangement  of  the  dam  and  fish  pass. 

Figure  0  gives  a  vertical  section  of  the  power  house.  Tlie 
turbine    is    of  the    Francis    vertical-shaft    type,   <lesigncd   to 
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develop  1'20  b.j).  at  270  revolutions  per  minute,  when  working 
with  a  fall  of  ]5  ft.  The  generator  is  also  of  the  vertical- 
shaft  type,  having  an  output  of  700  amperes  at  1'20  volts,  and 
is  dii-ect  i-oui'lod  to  the  turbine. 

Two   0.7.5   tq.   in.    paper-insulated    lead-sheathed   and  eteel- 
amionri^ii  laliles  are  laid  direct  in  the  ground.     Tlie.se  connect 


ELECTRICAL     NOTES     FROM     INDIA. 


Fig.  6.— Vertical  Section  of  Power  House  and  D.am. 

the  generator  to  the  main  switchboard  in  the  power  house  at 
the  Asylum,  where  steam  plant  has  been  in  use  for  a  number 
of  years.  This  power  house  contains  three  35-kW  steam 
dynamos,  which  in  the  past  have  supplied  85,000  kWh  per 
annum  for  lighting  and  power  purposes. 

The  water  power  installation  will  now  be  used  in  place  of  the 
sfeam  plant,  and  it  is  int^-nded  to  in.stall  additional  electrical 


(KROM    our    BOMBAY    COHRIJSFONDENT.) 

li  is  understood  that  the  directors  of  the  Bombay  Electric 
Sujiply  &  Ti-amways  Co.,  Ltd.,  have  decided  not  to  proceed 
with  tlie  installation  of  two  COOO-kW  Curtis  turbines,  con- 
densing plant,  and  the  necessary  boilers,  &c.  (already  pur- 
chased in  England),  but  to  take  energy  in  bulk  for  the 
jiresent  from  the  Tata  Hydroelectric  Supply  Co..  Ltd.,  to 
meet  the  demands  for  power  in  Bombay. 

This  decision  is  doubtless  ttte  result  of  the  pievailing  price 
of  coal  in  India,  sometliing  like  Ks.  '25  per  ton  In'ing  paid  at 
present  for  coal  used  at  their  Kussara  power  station. 

As  previously  noted,  the  Tata  Hydro-electric  Supply  Co., 
Ltd.,  furnishes  some  3,000  kW  during  the  evening,  to  assist 
the  B.E.S.  &  T.  Co.  over  the  peak,  this  supply  being  taken 
to  the  Esplanade  sub-station  of  the  Tramways  Co.  and  there 
transformed. 

At  present  no  means  exist  for  paralleling  the  two  systems 
(except  on  the  d.c.  side  of  converters),  but  there  is  nearing 
completion  at  Kussara,  a  small  sub-station  containing  three 
transformers,  each  of  150-kVA  capacity,  which  will  be  used  aa 
regulators,  to  enable  the  Tramways  Co.  to  parallel  with  Tata's 
for  a  brief  period  while  certain  Kussara  feeders  are  being 
changed  over  from  one  supply  to  the  other.  These  regulators 
are  necessary,  as  the  supply  from  Tata's  is  at  6.600  V,  and 
that  from  the  Kussara  power  station  5,500  V. 

The  rating  of  these  regulating  transformers  is  somewhat 
misleading,  the  150-kVA  capacity  of  each  regulatoi-  repre- 
senting the  load  only,  as  between  the  5,500  V  and  the  6,600  V 
supplies,  and  not  the  main  supplementary  supply. 

The  capacity  of  the  Kussara  power  station  is  at  present 
15.000  kW,   made  up  of  :  — 

One  6,000-kW   Curtis  turbine. 

Two   '2.000-kW   Brush  Parsons  turbines. 

Two  1,000-kW  Bru.sh-Parsons  turbines. 

Three  1,000-kW  Brush  E.E.  C.i.'s  reciprocators. 
But  the  B.  &  W.  boiler  equipment  is  inadequate  for  more  than 
about  10,000  kW.   i.e.,  allowing  for  the  neces.sary  number  of 
boilers  being  out  of  commission  for  overhaul,  hence  the  need 
for  the  additional  supply  in   bulk  from  Tata's. 

The  temporary  illuminations  for  the  Prince  of  Wales's  visit 
in  November  have  had  to  be  curtailed  somewhat,  though 
certain  facilities  have  been  granted  to  the  Taj  Mahal  Hotel 
(Bombay's  chief  caravanserai)   for  extra   power. 

Certain  extensions  are  in  hand  in  the  northern  part  of 
Bombay  Island,  to  cope  with  the  demand  for  power,  which 
extra  load  will  be  taken  from  Tata's  as  occasion  demands; 
but  the  two  sy.stems  will  not  lie  operated  in  parallel,  except  at 
the  moment  when  the  load  on  certain  feeders  is  being  trans- 
ferred. 

Hydro-electric  Development  in  Southern  India. 

The  limited    supplies  of  coal,    and   other   kinds  of  fuel  in 


PiiAN  AND  Elevation  ok  Dam  and  Fish  Pass. 


apparatus  so  as  to  utili.se  to  the  full  the  possible  output  of  the 
hydro-electric  installation. 

We  are  indebted  to  Mr.  S.  E.  Britton  for  the  photographs 
and  particulars  embodied  in  ,tbis  article. 


India,  coupled  with  the  prevailing  high  prices  of  these  com- 
modities, has  inevitably  drawn  the  attention  of  the  Government 
and  of  electrical  men  in  general,  to  the  tremendous  resources 
of  power  which  India  possesses  in  its  rivers.    The  develop- 
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ment  of  industries  was  rendered  diiJQcult.  without  an  abun- 
dant and  cheap  supply  of  power;  and  this  lack  has  retarded, 
as  much  as  anything,  the  expansion  of  Indian  industrial  life. 
ITie  great  house  of  Tata  realised  this,  and  directed  its 
energies  to  the  harnessing  of  fulls  on  the  Bombay  side,  as 
stated  here  recently. 

'ITiese  notes  are  devoted  chiefly  to  a  resume  of  the  hydro- 
electric undertakings  at  present  in  operation,  and  projected, 
in  Southern  India. 

The  Kaveri  hydro-electric  scheme  at  Sivasamudrum  m  My- 
sore has  been  in  operation  sinc«  1902,  and  has  received  some 
notice  in  the  tfchiiical  Press.  Originally  designed  for  a  capa- 
city of  4,000  k\V,  this  po\v<'r  .station  is  to  be  increased  to 
some  ;3-2,O0O  kW  by  means  of  a  dam.  At  a  site  known  as 
Kanambadi,  a  dam  some  two  miles  iicross  has  been  built.  Tbo 
first  stage  of  this  work  will  increase  the  water  supply  to 
750  cusecs  in  the  summer  months;  and  the  second  stage  will 
further  increase  this  to  tWO  cusecs,  ensuring  a  constant  supply 
which  will  develop  3'2,000  kW. 

A  great  difficulty  with  nearly  all  Indian  rivers  is  that  the 
flow  IS  not  regular  and  constant,  and  in  dry  weather  some 
rivers  completely  dry  up;  therefore  in  order  to  carry  out 
useful  hydro-electric  schemes,  it  becomes  necessary  to  dam 
these  streams,  and  conserve  the  enormous  quantities  of  water 
which  come  down  in  the  monsoon. 

This  is  what  is  being  done  at  Kanambadi,  and  it  will  enable 
the  supplies  of  electricity  to  the  Kolar  gold  fields,  the  cities 
of  Bangalore,   Mysore,  &c.,   to  be  considerably  augmented. 

There  are  several  other  projects  in  connection  with  the 
same  river  (says  the  Times  of  India  Engineering  Supplement) 
where  advantage  will  be  taken  of  some  important  falls  on  a 
tributary.  It  will  thus  be  seen  that  the  Mysore  State  is 
taking  full  advantage  of  the  Kaveri  river,  which  is  such  an 
as.set  to  the  country. 

It  was  one  of  the  Dewans  (Prime  Ministers)  of  His  High- 
ness the  Maharajah  of  Mysore,  who  held  office  from  1883  to 
1891  (Sir  Sheshadri  Iyer)  who  first  launched  the  above  under- 
taking. He  enlist.ed  the  assistance  of  the  best  engineers  he 
could  find;  and  it  speaks  well  for  their  enterprise  and  skill 
that  the  project  has  proved  so  progressive  since  its  inaugura- 
tion. 

It  appears  that  the  existing  turbines  are  to  be  replaced  with 
new  Francis  turbines;  that  the  l.p.  busbars  are  to  lie  dupli- 
cated; and  that  the  step-up  transformer  house  is  to  be  removed 
from  the  head  of  the  cliff,  and  reconstructed  and  extended 
as  a  part  of  the  present  generating  station. 

The  Government  of  India,  a  few  years  ago,  appointed  officers 
to  carry  out  a  hydrographic  survey  of  India.  Though  in  the 
time  sijecified  it  w-aa  not  possible  to  do  more  than  give  a  super- 
ficial report  of  the  great  possibilities,  it  was  quite  clear  that 
their  survey  opened  up  many  new  avenues,  if  funds  should 
become  available  for  carrying  out  the  suggestions. 

The  Times  of  India  Engineering  Supplement  has  just  re- 
ferred to  several  other  schemes  which  are  contemplated,  or 
in  operation.  One  of  these  is  for  the  harnessing  of  the  Ger- 
soppa  Palls.  Though  the  amount  of  water  coming  over  these 
falls  is  much  less  than  '.some  of  the  more  famous  ones  in 
Africa  and  America,  the  fall  is  .said  to  be  one  of  the  largest 
in  the  world.  The  river  Sharavarti  has  a  sheer  drop  of  nearly 
9IX)  ft.,  and  forms  certainly  one  of  the  impressive  sights  in 
the  world.  A  scheme  has  been  worked  out  whereby  the 
waters  of  the  river  will  be  danuned  at  some  distance  above 
the  falls.  The  financial  aspect  of  the  scheme,  and  the  doubt- 
fulness of  the  demand  within  a  reasonable  distance  have 
caused  the  scheme  to  be  held  up,  but  "  it  would  form  one  of 
the  greatest  schemes  in  the  East  if  it  were  carried  through." 
"  Mysore  is  in  the  van  in  hydro-electric  schemes,  and  the 
advantage  is  already  felt  in  the  revenues  of  the  State.  If 
the.se  schemes  are  carried  out  it  will  then  be  possible  to 
carry  on  the  smelting  of  the  iron  at  the  Bhadravarati  works 
some  60  miles  away." 

A  much  smaller  scheme  referred  to  relates  to  streams  flowing 
down  the  Nilgiri  Hills  to  the  plains.  One  of  these  rivers 
was  dammed  at  a  place  called  Kateri,  above  a  place  where  tlie 
river  takes  a  great  leap  of  several  hundred  feet.  The  Govern- 
ment of  India  had  built  at  a  distance  of  four  or  five  miles 
from  this  place  a  large  cordite  factory,  where  all  the  cordite 
used  in  India  was  made.  The  power  required  for  working 
this  large  works  was  obtained  from  the  generating  station 
near  the  fall.  The  dam  is  3S  ft.  high,  and  there  is  an  effective 
head  pressure  of  0'20  ft.  This  is  the  first  of  several  larger 
schemes  which  are  to  be  carried  out  by  the  Tata  Co. 

Another  hydro-electric  scheme  in  South  India  is  one  situated 
at  Gokak.  Here  one  of  the  tributaries  of  the  Kistna  falls 
over  a  high  rock,  nearly  '200  ft.  high.  The  name  of 
the  river  is  the  Ghatparba.  During  the  monsoon  this  fall  is 
one  of  the  finest  in  India,  for  a  mighty  volume  of  water  flows 
over  the  rock.  Tlie  .supply  rcouired  for  the  generating  station 
is  taken  off  at  a  point  a  couple  of  miles  above  the  falls  and 
is  conveyed  by  channels  to  a  point  on  the  right  bank  of 
the  river,  where  it  falls  over  the  rock.  Here  the  station 
has  been  built,  which  supplies  the  generating  power  needed 
for  the  large  cotton  mills  built  in  the  vicinity. 

During  the  hot  season  very  little  water  nasses  over  the 
falls,  for  practically  all  the  supply  is  needed  for  the  turbines. 
These  schemes,  says  the  writer,  show  that  the  poonle  are 
awakening  to  th?  value  of  hydro-electric  power  for  the 
development  of  industrial  life,  and  there  are  signs  that  the 
progress  will  be  much  more  rapid  in  the  future  than  up  to 


date.  India  needs  all  the  "  white  coal  "  she  can  procure,  and 
she  needs  men  of  wide  views  and  enterprise  to  develop  the 
great  possibilities  that  lie  in  the  many  rivers  she  possesses. 


IMPORTS     OF     NEW     ZEALAND. 


The  following  table  shows  the  values,  and  in  certain  instances 
the  quantities,  of  electrical  and  allied  goods  imported  into 
New  Zealand  in  10"20.  according  U^  the  recently  issued  official 
trade  returns.  The  figures  for  1919  have  been  given  for  pur- 
poses of  comparison,  and  notes  of  increases  or  decreases  added.  , 

1919      1920  Inc.  or  dec.  ^ 
Electric  batteries  and  cells. — 

Total       £      43.000      44,000    -I-    LOOO'l 

From  United  Kingdom       ...  6,000      1.5,000    -I-    9,000' 

„      United  Stat<'s  ...  36,000      29.000    -     7.0(h>. 

Generators,  motors  and  transformers. — 

Total       £    103.000  241,000  -l-138.fKXr 

IVom  United  Kingdom        ...               34.000  103,000  +  69.000.. 

„      United  States             ...               68,000  134,000  -I-  66,000 


Insulated  cable  and  wire. — 

Total 

...       £ 

122.000 

289,000 

-I-167.00O;, 

From  United  Kingdom 

70,000 

237.000 

-1-167.000 

..       I'nited  States  ... 

9.000 

2:1000 

+  14.000 

,,      Japan      

•10,000 

6.000 

-  34.000 

Electric  lamps. — 

Total 

...       £ 

77.000 

97,000 

+  QtffiOO 

From  United  Kingdom 

in.otx) 

34,000 

+  IS.OOO 

Netherlands 

21. Of  10 

24.CHX) 

+    3,000 

.Japan      

3,000 

1.000 

-     2,000 

.,      United  States  ... 

36.000 

37.000 

+    1.000 

Carbons  in  blocks. — 

Total 

...       £ 

2;?.0(«> 

13.000 

-  10.000 

From  United  Kingdom 

S,(X)0 

6.000 

-     2,000 

,,       United  States  ... 

14.000 

6,000 

-     8,000 

Other  electrical  inatcrial.— 

Total 

...       £ 

191,000 

250,000 

-1-  59.000 

From  United  Kingdom 

41,0(X) 

112  000 

+  71,000 

,,      United  States  ... 

13.5.000 

114.000 

-  21,000 

Japan      

8,000 

11.000 

-f-    3.000 

Electricity  meters.— 

Total 

...    No. 

6,(KX) 

10.. 500 

-1-     4.500 

£ 

12,(X)0 

32,000 

+  20.000 

From  United  Kingdom 

...    No. 

1.200 

5.'2i^O 

+    4,080 

£ 

3.000 

20.0(X1 

-1-  17.000 

Switzerland 

No. 

800 

940 

+       140 

£ 

1.140 

2.400 

-1-     1.260 

..      United   States 

...    No. 

3.900 

5.0(X) 

+    1.100 

£ 

7,750 

9,400 

+    1,650 

liecording  and  testinri  inst 

•II  meats 

md  vieters. — 

Total 

...       £ 

6,000 

12.000 

-f     6.000 

I'^rora  TTnited  Kingdom 

3.000 

o.otw 

+   e.txw 

..      United  States 

:i.ni)0 

2.tK«) 

1.000 

Tiicphones  and  accessories 

.— 

Total        ... 

£ 

112.000 

.39.000 

-  73,000 

From  United  Kingdom 

14,000 

28,000 

-f  14.000 

„       United   States 

OS, OCX) 

8.tXMt 

-   90.0(K> 

Sweden 

— 

3.(HHJ 

•f     3,(Xltl 

Ci'itpcr  wire,  bare. — 

Total       ... 

£ 

2ii.(XK1 

51.000 

-f  25,0(X"t 

I'ldui  T'nited  Kingdom 

21.000 

33,0(H) 

+  11.000 

.lapan      

2,000 

— 

-     2,0<H> 

..       United    States 

2.00O 

O.tKXI 

-1-     4.tHX» 

Iron  telcijrai'li  and  lelrphi 

uie   irirr. 

— 

Total 

...     ton.s 

141 

24 

117 

£ 

5.3i;0 

ChlCi 

-     4.714 

"     United  States    ... 

...      to-s 

"l 

■)i 

+          19 

£ 

330 

646 

•-t-        316 

rniiine.i.  other  than  tor  traction. — ' 

titi.OtX"!  118.(XX)  -t-  .52.000 
32.<X10  62.000  -1-  30.000 
31 ,000 


,50,1X10     +   lO.IHIO 


6,000 
6.000 

13,000 
9,000 
l.tXXI 

2.000 
2.000 


+     6,00i> 
+    6.000 


(id.s,  oil  and  hid  air 

Total 
Prom  Ignited  King<loni 

..      ITnited  States 
Stiinii  engines  over  l.OOO  i.h.]).— 

Total        — 

Prom  United  States  ...  — 

Steam  en(iines.  1.000  i.h.p.  and  under. — 

Total        6.000 

From  ITnited  Kingdom         ...  5.000 

..       United  State*  ..  1.000 

Steam,  boilers,  over  .500  i.h.p. — 

Total        1..5IX1 

From  United  Kingdom        ...  1.500 

Steam  boilers.  .500  i.h.p.  and  under,  leed-naier  heaters.  Ac.— 

Total  8.000      98.000    +  20.000 

Prom  United  Kingdom        ...  8.000      28.000     +  20.000 


■f 


7.000 
4.000 
3.000 

.5(V1 
500 
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NEW    ELECTRICAL    DEVICES,    FITTINGS,    AND    PLANT. 

Beadert  are  invited  to  tubmit  partimlart  of  new  or  improved  dericet  and  apparatus,  which  will  he  published 
if  considered  o^  mtHi-i'-nt  interest. 


The  Wayne  Self- Winding  Cable  Reel. 

The  disadvantages  of  wall  sockets,  plufis.  ami  trailing 
flexibles  for  workshop  use  are  well  known,  but  hitherto  it 
has  not  been  possible  to  dispense  with  them,  where  portable 
lamps  or  tools  have  to  be  proviiled  for.  The  new  cable  reel 
which  has  been  introduced  bv  the  \\  avm-   E.\GlNiii:RiNG   .\nd 


the  reel,  while  it  is  also  automatically  returned  to  the  drum 
when  not  in  use.  All  parts  are  accurately  made  and  inter- 
changeable, and  a  substantial  gauge  of  metal  is  used  to  ensure 
strength  and  durability.  Continuous  connection  with  the 
supply  circuit  and  with  the  earth  wire  is  maintained  by  in- 
genious sliding  contacts,  of  which  that  on  the  swivel  ba.sc  is 
shown  in  fig.  2,  and  that  on  the  side  of  the  drum  in  lig.  ;i; 
the  latter  also  shows  the  automatic  locking  device  wliicli  en- 
gages with  one  or  other  of  the  pins  seen  on  the  flange  of  the 
drum.  The  l>carings  are  of  phosphor-bronze.  .\11  metal  parts 
are  thoroughly  insulated,  and  the  provision  of  an  earthing 
lead  in  the  cable,  with  a  rehable  connection  to  the  earthing 
wire,  ensures  the  safety  of  the  user.  Details  are  shown  in 
the  vertical  section,  fig.  3,  from  which  it  will  be  seen  that  the 
main  terminals  are  readily  accessible;  the  wide  bearing  face 
of  the  swivelling  member  imparts  rigidity  to  the  device,  and 
a  guide  leads  the  cable  on  the  drum  in  rewinding.  We  have  in- 
spected the  reel  and  its  component  parts,  and  consider  the 
design  to  represent  a  thoroughly  good  engineering  job.  By 
keeping  the  flexible  out  of  the  way  of  damage  its  life  will  be 
greatly  prolonged,  and  as  the  reel  swivels  easily  in  any  direc- 
tion, the  cable  can  be  pulled  out  or  rewound  with  the  greatest 
ease.  On  the  sample  we  examined,  cab-tire  sheathed  cable 
was  used.  Accidental  knotting  of  the  cable  is  impossible,  and 
the  lamp  or  tool  can  be  used  anywhere  over  a  wide  radius. 

The  "  Ritter  "  X-ray  Dental  Outfit. 

Among  the  exhibits  in  the  recent  Dental  Exhibition  were 
number  of  "Ritter"  X-ray  dental  outfits.  The  principal  British 
agents  for  this  apparatus  are  Messrs.  de  Tiu.y  &  Co.,  Ltd.,  23, 
Swallow  Street,  Piccadilly,  W.l.  This  set  (fig.  4)  has  been 
designed  exclusively  for  dental  photography,  and  several  new 
features  are  embodied  in  its  construction.  Tlic  Coolidge  tube 
used  in  conjunction  wdth  the  apparatus  is  of  the  radiator  dental 
right-angle  tvpe.  it  is  enclosed  in  a  lead  glass  shield  equivalent 
to  a  protection  of  1/16  in.  of  lead.  The  transformer  is  im- 
mersed in  oil.  and  has  a  range  of  connections  which  allows 
the  machine  to  be  adapted  to  practically  all  normal  cur- 
rents, direct  and  alternating.  There  is  al.so  an  auto-trans- 
former which  jiermits  the  maintenance  of  voltage  to  balance 
anv    lluctuatiuns   in    the    supply.     The    tube    holder   can    be 


Fic.  ].— Thk  W.w.ne  Seli- 
wi.vLii.NO  C.4HLE  Reel. 


I"l0.    i. — C'ONT.\CT.S    ().\ 
B.^SK. 


Zbeeey  ofcat/le  €j/of*£ 


Fio.  3.— Section  ok  Cadlk  Reel. 

Equipment  Co.,  of  IJl.  Great  Portland  Street,  \y.l.  should 
go  far  to  fill  the  needs  of  such  cases.  As  shown  in  fig.  1,  it 
consists  of  a  drum  ])1  in.  in  diameter  and  4  in.  wide,  free  to 
swivel  on  a  baseplate,  and  cJirrying  a  three-wire  cable  25  ft. 
in  length.  The  cable  can  l)e  drawn  out  freely  in  any  direc- 
tion, and  is  automatically  locked  at  any  desired  distance  from 


Fui.  4. -The    ■Ritteh"  X-hav  De.ntai.  Outeit. 

rotated  horizontally  or  moved  in  a  vertical  direction,  and 
ii-mains  in  position  without  the  use  of  thumbscrews.  &c. 
The  angles  of  adjustment  can  lie  read  and  recorded  for  future 
use.  'ITie  "  Ritter  "  apparatus  is  provided  with  an  auto- 
matic self-ninding  time  switch  which  may  be  set  to  operate 
at  periods  ranging  from  zero  to  12  .sec. 
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"DELAS"     AIR     EXTRACTORS. 


The  "  Delas "  system  of  air  extraction,  manufactured  by 
Messrs.  Cole.  Marchent  ti  Morley,  IM.,  under  licence'  from 
La  Societi5  Condenseur  Dplas,  of  Paris,  has  been  developed 
with  tlie  object  of  securing  stability  of  operation  and  increased 
efficiency. 

It  is  known  that,   other  thing.^  being  equal,  the  degree  of 
vacuum   depends  on    the  distance,   signitied   by  u  in   iig.    1, 


11  inches.  The  circulating  water  was  then  introduced  and  at 
once  the  vacuum  rose  to  28  inches.  Normal  working  com- 
menced with  perfect  stability  and,  better  still,  when  the  nozzle 
was  further  removed,  a  still  greater  weight  of  air  was  with- 
ilrawn,  which  caused  a  corresponding  JMcna.se  in  the  vacuum. 
Tills  modification  has  also  simplified  inaiuifacture  and  enabled 
a  very  high  vacuum  with  absolute  stability  to  b«  obtamed, 
and  at  the  same  time  an  almost  isothermic  and  very  economical 
working  of  the  extractors. 

It  will  be  seen  from  the  above,  and  it  has  been  proved  by 
careful  exixriments  under  varying  conditions  of  steam  pressure 
and  air  extraction,  that  a  water-cooled  convergent  parallel 
iliffuser  has  a  degree  of  stability  such  that  failure  is  practically 
impossible  even  with  very  low  steam  pressures  at  the  nozzles 
and  a  largely-increased  amount  of  air  extracted. 

It  is  well  known  that  the  extracted  air  is  compressed  tfj 
atmospheric  pre.ssurc  in  the  diCfuser.  In  a  convergent  divergent 
ordinary  diffuser  the  compression  is  adiabatic,  and  the  tem- 
perature at  the  discharge  outlet  shows  an  appreciable  degree 
of  superheating,  in  cases  as  much  as  .518  deg.  F.  total  tem- 
perature. In  the  "  Delas  "  air  extractors  having  a  cooled 
diffuser,   the  discharge   temperature  is   between   212  and  215 


1. — DrAGIlAM  I|J,U.STRAT1N0 

Degree  oi'  Vacuum. 


Fig.  '2. — Extractou  Fitted 
WITH  Water  .Iacket. 


Fig.  :J. — Work  Keindkreii  UNNECEs.sAitv  iiy  Cooeed  Dm-eu.sek. 


between  the  tliroat  of  the  dilTusev  and  the  end  of  the  st(\uii 
nozzle.  By  increasing  this  distance  the  friction  .surface  and 
the  weight  of  air  withdrawn  are  increased,  and  a  higher 
vacuum  is  created.  If  the  distance  becomes  too  great,  a  drop 
in  vaeinnn  is  noticed,  and  at  the  same  time  an  ever-increas-'ng 
ri.se  in  the  temperature  of  the  convergent  resulting  in  the 
failure  of  the  extractor.  The  inventor  was  thus  led  to  believe 
that  failm'e  started  with   this  increase  in   temperature,   and 


deg.  F.,  which  practically  corresponds  to  atmospheric  pressure. 
The  compression  line  is,  therefore,  in  the  first  case  adiabatic, 
as  the  upper  curve  in  fig.  .3,  and  in  the  second  case,  that  is 
uilh  a  cdiiled  diffuser,  isothermic,  i.e.,  as  the  adjacent  line. 
Till'  ,-li:h].il  urea  between  these  curves  represents  work  which 
the  uatei'  circulation  renders  imnecessary,  thus  showing  an 
increase  in  the  efficiency  of  the  apparatus,  and  enabling  it  to 
do  the  same  duty  with  a  reduced  steam  consumption. 


Figs.  4  and  o.— Double  Stage  Extr.\ctok  Without 
Intermediate  Condenser. 


Figs.  G  and  7.— Extractor  with  Intermediate  Condenser. 


it  were  k.'|ilc(.Iil,     lie  pr, 


Wdul.l  be  obvi;it<.d  if  Iheciii 
lliis  in  the  inllciwing  in.nii 

An  extractor  A,  .see  fig.  2,  was  fitted  with  a  \xaler  jacket  n, 
encircling  the  convergent  and  was  at  first  started  up  without 
the  water  being  introduced.  The  distance  between  the  steam 
nozzle  and  the  throat  of  the  diffu.ser  was  gradually  increased 
until  the  apparatus  failed,  when  the  vacuum  registered  only 


Three  types  of  cxdactor  are  manufactured.  The  first  is  a 
single  stage  ex(ract<ir.  the  second  a  double  compression  stage 
oxtract(a-  with  a  single  nozzle  on  each  stage  and  total  recupera- 
tion iif  heat  units  in  the  ftvd  water,  while  the  third  is  supplied 
\vith  an  intermediate  condenser,  likewise  with  two  compres- 
sion stflges  and  a  single  nozzle  at  each  stage,  the  heat  of  the 
second  stage  being  always  recoverable. 
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The  single  stage  extrai-tor  is  illustrated  by  the  top  half  of 
figs.  4  and  5  (except  for  the  arrangement  of  the  steam  stop 
valve) . 

The  double  stage  extractor  without  intermediate  condei>ser 
is  shown  by  the  complete  tigs.  4  and  5,  and  it  will  be  seen 
that  the  v.orking  steam  enters  through  the  opening  a  and  the 
air  is  e?:tracied  from  the  condenser  through  B,  while  the  mix- 
tui«  i-  discharged  throug'*  the  end  c  to  the  feed  tank.  The 
cooiiug  wat-er,  which  is  drawn  from  the  condenser  circulating 
wawr  system,  enters  at  D  and  pil^ses  out  at  E. 

With  the  exception  of  the  small  amount  of  heat  (5  per  cent, 
at  mo.'-t)  carried  away  by  the  circulating  water,  all  the  heat 
units  in  the  working  steam  may  be  recovered  in  the  feed 
water. 

In  the  extractor  with  intermediate  conden.ser  a  mixing  con* 
denser  i.«  inserted  between  the  two  compression  stages,  wnich, 
when  supplied  with  a  small  amount  of  injection  water,  con- 
denses the  6t*»am  that  has  done  duty  in  the  hrst  stage.  This 
ensures  a  reduction  in  the  steam  consumption  of  the  second 
stage,  since  only  the  air  coming  from  the  first  has  to  be 
compressed. 

This  third  type  possesses  all  the  advantages  of  the  first, 
with  the  addition  that  reliabihty  and  economy  are  evident  in 
a  more  pronounced  degree. 

For  an  explanation  of  the  method  of  working  reference 
should  be  made  to  figs.  6  and  7,  in  which  it  is  ill  be  seen  that 
air  from  the  condenser  enters  at  a  and  is  compresi-sed  for  the 
first  time,  as  far  as  dc.  .\  jet  of  injection  water  is  admitted 
through  the  holes  d  and  condenses  the  steam  of  the  first 
stage.  whOe  the  injection  water  and  condensed  steam  flows 
away  throuch  the  outlet  D  and  returns  to  the  main  condenser 
through  a  U  tube.  The  incondensable  gases,  freed  from  .steam, 
are  drawn  along  in  the  direction  of  the  arrows  E  and  are  com- 
pressed a  .second  time  as  far  a_s  F,  whence,  with  the  steam  of 
the  second  stage,  tney  are  discharged  to  atmosphere  usually 
through  a  feed  water  heater  in  which  the  steam  is  condensed. 
the  heat  being  absorbed  by  the  feed  water.  The  circulating 
water  enters  at  the  opening  a  and  follows  the  arrows  c  until 
it  passes  out  through  the  outlet  c. 
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TEACHINa    THE     TRUTH. 

The  presidential  address  of  Mr.  W.  L.  Hichens  lu  the 
Economic  Science  Section  of  the  British  Association  was, 
as  we  remarked,  one  of  several  attempts  that  have  re- 
cently been  made  to  explain  to  the  workers,  and  to  the 
general  public,  the  operation  of  the  laws  which  govern 
business  enterprises.  Sir  W.  J.  Noble,  in  a  letter  pub- 
lished in  The  Times  of  September  17th,  urged  all  em- 
ployers to  summon  their  workpeople  together,  and  to 
impart  to  them  knowledge  of  economic  truths.  Sir 
Alfred  Yarrow,  in  a  recent  issue  of  the  same  newspaper, 
contributed  an  important  article  on  the  industrial  situa- 
tion, showing  the  urgent  need  for  our  being  able  to 
sell  our  goods  to  other  countries  in  order  to  be  able 
to  buy  from  abroad  the  five  days'  supplies  which  every 
week  have  to  be  imported  in  order  to  satisfy  the  demands 
of  our  population  for  the  common  necessaries  of  life. 

There  can  be  no  doubt  that  the  greater  part  of  labour 
unrest  and  discontent  is  the  outcome  of  sheer  ignorance 
of  how  things  work.  There  are  those,  of  course,  who 
would  destroy  for  destruction's  sake;  and  there  are  also 
those  who  would  trace,  in  all  agitations,  in  every  sign 
of  difference  of  opinion  between  employers  and  em- 
ployed, the  subtle  hand  of  the  destroyer.  It  is,  however, 
ignorance  that  leads  to  the  supposition  that  restriction 
of  output  brings  about  prosperity  in  the  shape  of  high 
wages.  The  trade  unionist — ^we  have  heard  him — says: 
"  There  are  bootmakers  out  of  work  because  too  many 
boots  have  been  made.  Don't  make  so  many,  and  spread 
the  work  out.  and  so  employment  will  last  longer."  If 
he  could  realise  that  such  restriction  of  output  put  up 
the  price  of  boots,  not  only  by  the  extra  amount  paid 
in  wages  for  each  pair,  which  would,  generally  speak- 
ing, be  in  direct  proportion,  but  also  by  an  entirely 
disproportionate  amount  of  standing  charges  which  can 
only  be  absorbed  by  the  product,  he  would  see  that  less 
boots  than  ever  could  be  bought.  For  this  reason  de- 
mand would  fall,  and  a  vicious  circle  would  be  set  up 
which  could  only  be  broken  down  by  a  complete  reversal 
of  the  methods  adopted  in  the  hope  of  improving  matters. 
Let  boots — or  any  other  manufactured  product — be 
sufficiently  cheap,  and  more  can  be  sold.  Individual 
consumers  will  buy  more  freely,  and  more  ouyers  will 
arise,  so  that  trade  will  increase  to  a  greater  extent 
than  the  prices  have  fallen.  With  increase  of  trade, 
both  employment  and  profits  will  increase. 

Again,  knowledge  of  the  truth  would  dispel  the  fallacy 
that  the  whole  of  the  difference  between  cost  of  production 
and  selling  price  is  profit.  Of  the  selling  price  of  a  piece 
of  electrical  machinery,  only  a  small  part  consists  of 
direct  labour  in  the  works  of  the  electrical  manufacturer. 
He  has  to  buy  his  laminations  from  the  sheet-iron 
worker,  his  insulated  wire  from  the  copper  wire  manu- 
facturer, his  insulating  material  from  the  paper  mill, 
rubber  factoi-y,  or  porcelain  works,  his  castings  from 
the  foundry-^the  list  could  be  extended  indefinitely. 
Workers  in  all  those  industries  have  to  be  paid,  standing 
charges  on  all  those  factories  have  to  be  met,  the  capital 
employed  has  to  be  paid  for,  before  the  workman  in 
the  electrical  factory  can  do  a  hand's  turn  at  the  final 
product.  And  when  the  machine  stands  on  the  floor 
of  the  factory,  complete  and  ready  to  be  dispatched, 
ic  cannot  be  sold  for  the  amount  it  has  cost  up  to  that 
moment.  There  are  the  overhead  expenses  of  the  factory 
itself  to  be  met — rent,  rates  and  taxes,  cost  of  power, 
cost  of  supervision,  maintenance,  tendering  and  selling, 
accounting  and  collecting,  provision  for  replacement 
of  plant,  for  bad  debts,  and  numerous  other  things 
which  will  occur  to  the  minds  of  our  readers.  All  these 
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Jiiusi  be  paid  in  full  before  investors  of  capital  receive 
a  penny.  Yet  labour  frequently  supposes  that  the  re- 
wards of  capital  are  disproportionately  large  as  com- 
pared with  those  of  labour.  The  truth  is  that  the  amount 
paid  in  (Jiroi.-t  wages  exceeds,  many  times  over,  the 
amount  distributed  in  dividends  and  interest.  The 
sharing  of  profits  between  employers  and  employed  leads 
to  insignificant  benefit  to  the  worker,  while  tending 
to  reduce  the  reward  of  capital  to  such  a  point  that 
money  for  investment  is  not  forthcoming.  There  is  a 
school  of  thought  which  teaches  the  sterility  of  money, 
and  that  payment  for  its  use  is  wrong.  No  system  that 
has  yet  been  evolved  provides  an}'  satisfactory  alterna- 
tive. The  confiscation  of  accumulated  wealth  leads  to 
the  state  of  things  now  seen  in  Russia,  whose  starving 
millions  would  gladly  grow  corn  enough  for  themselves 
and  to  send  us  in  exchange  for  agricultural  machinery, 
were  there  any  means  of  organising  and  utilising  their 
efforts.  Without  one  of  two  things,  a  regular  income 
or  some  accumulated  capital,  it  is  impossible  to  live 
from  day  to  day.  The  wage-earner,  in  normal  times, 
has  continuity-  of  emploj-ment,  and  a  regular  income  in 
the  form  of  wages;  the  individual  trader  has  to  pay 
those  wages  and  to  maintain  himself  through  bad  times 
as  well  as  good,  and  if  his  banking  account  will  not 
stand  it,  he  goes  to  the  wall.  The  Russian  peasant  has 
no  accumulated  wealth,  and  since  there  is  no  one  left 
to  pay  him  a  regular  wage,  he  starves  to  death. 

This  is  no  time  for  sticking  at  details.  When  busi- 
ness, as  now,  is  not  obtainable  at  prices  which  will 
allow  of  the  payment  of  the  present  rates  of  wages, 
even  when  profits  and  standing  charges  are  neglected, 
then  wages  must  come  down.  The  situation  now  is  that 
export  business  cannot  be  obtained  at  anything  above 
the  bare  cost  of  material  and  labour,  and  unless  matters 
speedily  improve  the  same  will  be  true  of  the  home 
trade.  Trade  union  restrictions  must  go.  Demarcation 
between  trades  has  been  carried  to  an  absurdity,  and 
even  when  there  was  work  for  all  they  were  definitely 
injurious.  In  these  days  of  scarcity,  the  extra  cost  of 
calling  in  extra  workmen  to  finish  off  a  job  that  one 
workman  of  average  ability  could  do  by  himself,  is 
often  sufficient  to  prevent  the  job  from  being  done  at 
all. 

Workers  to-day  would  be  well  advised  to  devote  their 
attention  to  work.  We  cannot  get  orders  at  the  present 
high  costs.  The  demand  for  goods  exists — we  referred 
months  ago  to  Sir  Robert  Hadfield's  statement  that 
there  is  a  world  hunger  for  steel.  There  is  a  world 
hunger  for  everything  that  can  be  manufactured,  but 
it  must  be  satisfied  at  the  prices  people  can  afford  to 
pay. 


Th.\t  the  Electricity  Commissioners 
The  Mork  of  the  did  not  suffer  from  lack  of  occupation 

Electricity  during  the  first  14  months  of  their  con- 
Commissioners,  stitution  was  generally  understood  :  the 
proof  is  now  in  our  hands  in  the  shape 
of  their  first  annual  report,  a  perusal  of  which  compels 
Ae  conclusion  that  they  must  have  been  amongst  the 
busiest  men  in  the  Kingdom  during  the  period  con- 
cerned. Unfortunately  thai  period  ended  six  months 
ago,  so  that  many  matters  which  were  under  considera- 
tion are  onlj-  dealt  with  fully  up  to  the  point  they  had 
then  reached,  though  in  some  cases  the  course  of  subse- 
quent events  is  briefly  indicated  in  foot-notes.  An 
abstract  of  the  voluminous  record  is  commenced  else- 
where in  this  issue. 

Apart  from  an  histerical  resume  of  the  development 
of  the  electricity  supply  industry  in  this  country  up 
to  and  including  thr-  appointment  of  the  Commissioners, 
the  report  consists  of  a  mass  of  detail  under  numerous 
sub-heads.  Referring  to  the  reorganisation  of  the 
supply  of  electricity,  the  prime  motive  of  their  con- 
stitution, the  Commissioners  regretfully  remark  that 
progress  in  this  dirertion  must  be  gradual,  and  that  in 
view  of  the  innumerable  difficulties  in  the  way,  the  high 
hopes  of  the  Electric  Power  Supply  Committee  are  not 


likely  to  be  realised  as  rapidly  as  was  anticipated.  The 
principal  obstacle  is,  of  course,  the  scarcity  of  funds, 
and  this  will  probably  keep  the  brake  on  progress  for 
some  years  to  come.  Reasons  are  also  given  for  the 
delays  inseparable  from  the  procedure  laid  down  by 
the  Act  of  1919  in  connection  with  the  initiation  of  new 
schemes  for  electricity  districts,  from  which  it  appears 
that  even  in  the  most  favourable  circumstances,  consider- 
able time  must  elapse  between  the  provisional  determina- 
tion of  a  district  and  the  approval  by  Parliament  of 
a  scheme  for  the  district.  This  is  cold  comfort  for  the 
many  districts  which  have  not  yet  got  beyond  the  stage 
of  delimitation.  However,  the  Commissioners  are  doing 
their  best  to  shorten  the  proceedings,  to  induce  pro- 
moters and  objectors  to  curb  their  appetite  for  desultory 
debate  at  tlie  inquiries,  and  to  reduce  the  second  local 
inquiry  required  in  each  case  to  a  formality. 

Into  the  record  of  achievement  we  can  scarcely  dip 
without  going  overhead  ;  but  we  may  note  that  the  Com- 
missioners have  authorised  the  erection  of  new  generat- 
ing stations  having  an  initial  capacity  of  150,000  kW, 
and  extensions  of  existing  stations  aggregating  547,000 
kW ;  they  have  sanctioned  expenditure  by  municipal 
authorities  exceeding  15  millions  sterling,  and  numerous 
schemes  for  mutual  assistance,  and  they  have  carried 
out  an  immense  amount  of  routine  administrative  work, 
as  well  as  their  advisory  duties  in  connection  with  the 
-Ministry   of  Transport. 

One  of  the  strongest  features  of  the  system  created 
by  the  appointment  of  the  Electricity  Commissioners  is 
the  fact  that  they  are  not  political  heads  of  departments, 
at  the  mercy  of  permanent  officials — mere  figure-heads; 
they  are  themselves  the  active  working  officials,  infoiz^^.pd 
with  knowledge  and  experience  of  the  position  and  needs 
of  tlie  industry,  and  keenly  anxious  to  promote  the 
interests  of  the  industry  together  with  those  of  the 
public.  They  have  many  difficulties  to  contend  with, 
not  a  few  of  which  are  legacies  from  past  legislation 
which,  owing  to  the  exigencies  of  parliamentary  pro- 
cedure, they  have  not  yet  been  able  to  remedy,  and  a 
somewhat  plaintive  note  of  restiveness  is  here  and  there 
discernible  in  the  report.  But  they  have  bent  them- 
selves to  their  Herculean  task  with  a  zeal  and  energy 
that  compel  admiration,  and  a  courtesy  and  considera- 
tion that  win  the  goodwill  of  those  who  come  iij  contact 
with  them;  and  in  congratulating  them  upon  the  record 
nt  their  first  year's  work,  we  may  add  an  expression  of 
confidence  in  the  successful  outcome  of  their  efforts  to 
reorganise  and  uplift  the  industry  of  electricity  supply. 


No.  5  District  Industrial  Council 
Charges  for  (West  Midlands  area)  is  urging  the 
Supply  and  various  District  Councils  and  the 
Industrial  National  Council  to  press  for  statutory 
Councils.  powers  to  be  conferred  on  the  Ministry 
of  Transport,  so  that  in  granting  any 
Order  authorising  increased  maximum  prices  to  under- 
takings it  can  make  it  conditional  on  the  undertakers 
giving  effect  to  all  the  recommendations  of  their  District 
Industrial  Council.  The  intention  of  No.  5  Council 
is  commendable  enough,  but  what  it  proposes  is  ob- 
viously out  of  the  question.  Nothing  can  be  done  in 
til  is  way.  of  course,  except  by  Act  of  Parliament,  and 
it  is  clearly  outside  practical  politics  that  an  Act  of 
Parliament  should  be  passed  giving  the  Minister  of 
Transport  power  and  responsibility  with  regard  to 
wages  in  the  electricity  supply  industry,  and  this  only 
in  respect  of  those  undertakings  which  required  an 
increase  of  price,  leaving  the  rest  of  the  industry  outside 
his  purview.  Again,  it  is  difficult  to  see  how  an  Order 
could  be  made  "conditional"  upon  such  an  indefinite 
qualification  as  fulfilling  the  recommendations  of  a  Dis- 
ti'ict  Council.  As  a  matter  of  fact,  the  whole  matter  had 
already  engaged  the  attention  of  the  National  Council, 
with  tire  result  tliat  tlie  Ministry  of  Transport  pointed 
out  that  everything  reasonable  had  been  done  to  safe- 
"/uard  the  intere.sts  of  the  District  Councils  through  the 
sjiecial  provision  by  which  the  District  Councils  were 
given  a  status  for  making  representations  whenever  any 
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undertaking  applied  for  increase  of  inaxiniuiii  prioe. 
The  Ministry  referred  to  the  satisfactory  working  of  this 
arrangement,  and  clearly  intimated  that  the  furtlier 
suggestion  would  not  receive  supjjort. 

As  the  matter  stands  at  present,  tlie  payuient  of  wages 
according  to  tlie  District  Councils'  schedule  is  one  of 
the  factors  which  is  taken  into  account  by  the  Electricity 
Commissioners  when  granting  an  increase  of  price,  and 

.  so.  far  the  Electricity  Commissioners  have  done  every- 
thing  in  their  power  to  support  the  payment  of   wages 

.  according  to  the  schedules  of  District  Councils. 

No.  5  Council  also  includes  in  its  proposal  a  sugges- 
tion that  some  means  shall  be  devised  whereby  "  Indus- 
trial Councils  can  give  effective  support  to  applications 
from  undertakers  for  orders  to  increase  maxiUium  prices 
where  it  appears  that  without  such  increase  authorities 
are  unable  to  pay  standard  rates  or  ob.serve  standard 
conditions  without  incurring  a  loss  on  working."  The 
exact  bearing  of  this  is  somewhat  enigmatic,  but  it  is 
obvious  that  No.  5  Council  thinks  that  if  it  could  give 
what  it  calls  "  effective  support  l-L. better,  maximumprices 

I  would  be  got  than  are  obtainable  at  present.  The  Coun- 
cil can,  of  course,  support  any  application  nlade  for  an 
increase  in  charges,  and  this  is  taken  into  account  by 
the  Electricity  Commissioners.  The  further  implication 
in  the  -words  "effective  support,"  therefore,  does  not, 
we  think,-  carry:  a  propen  suggestion,  seeing  that  every 
case  is  most  fully  gone  into  by  the  Electricity  Conmiis- 
sioners,  who  already  take  into  account  the  representa- 
tions of  District  Councils.  There  are,  obviously,  certain 
cases  where  the  Commissi<)ners'  hands  are  tied  by  exist- 
ing legislation,  and  where  they  cannot  give  increases  of 
price  adequately  to  mect'the  needs  of  aji  undcrtakm;  , 
but  no  amount  of  "efl'  otive  support"  can  altei-  this. 
Everyone  knows  that  the^  Commissioners  themselves  de- 
plore their  inability  as  much  as  anybody,  but  until 
further  legislation  is  passed  nothing  can  be  done. 
Altogether,  although  wc  s^nnpiithise  with  the  objects  of 
both  of  the  suggestions  made  by  No.  5' District  Council, 
we  are  afraid  it  has  not  yet  found  out  a  practicable  path 
towards  the  ends  in  view. 


It  is  satisfactory  to  observe  that  the 
Gas  on  Trains.  French  Government  has  decided  tliat 
the  use  of  gas  as  an  iliuminant  on  rail- 
way trains  nmst  coine  to  lih  end.  The  Minister  of  Public 
Works  and  Transport.  iM.  le  Troci|uer,  has  issued  a  cir- 
cular which  decrees  that  before  January  1st,  1923,  gas 
lighting  on  express  trains  miist  have  entirely  rlisaji- 
peared.  On  suburban  trains,  electricity  must  lu-  tlie 
sole  lighting  agency  by  \\\e  beginning  of  T92'l,  and  in 
another  year,  or  by  January  1st,  1925,  all  other  trains 
must  be  lit  by  electricity.  A  similar  step  was  con- 
templated in  1914,  but  action  was  delayed  by  the  war. 
The  Batignolles  tunnel  disaster,  where  two  crowded 
trains  collided,  and  were  then  set  on  Kre  through  the 
ignition  of  gas  from  a  tank  brokei'i  in  the  collision,  has 
been  the  means  of  teaching  a  lesson  which  has  been 
promptly  taken  to  heart.  As  a  result,  in  three  years 
from  the  end  of  the  present  ye!\r,  it  w'ill  be  impossible 
for  such  a  catastrophe  to  occur  in  France.  The  use  of 
double-decked  steam  railway  carriages  is,   fortunately, 

.  not   common   in   this   country,    the    Mumbleij    Railway, 
which  consists  of  a  train  of  tramcars  drawn  by  a  steam 

.  loconiotive,  being  the  only  example  that  occurs,  to  us. 
Fire  as  a  concomitant  of  railway  disasters,  however, 
is  l)y  no  means  unknown  jn  Creat  Hritain,  and  it  is 
obvious  that  if  gas  is  used  on  trains  it  stands  a  great 
chance  of  being  ignited.  This  risk  should  long  ago  have 
made  the  British  Government  take  the  necessary  action 
to  compel  its  abolition.  There  is  no  reason  for  the  use  of 
gas,  for  the  Great  Northern  Raihvay  has  equipped  a 
restaurant  train  with  electric  cooking  devices.  All 
railways  should  follow,  that  example,  and  a  time  limit 
for  the  accomplishment  of  the  change  should  be  fixed. 

We  should  not  advocate  Government  action  but  for 
the  fact  that  uniformity  is  unlikely  to  be  attained  with- 
out it.     While  the  boards  of  rai'way  companies  include 


influential  gas  magnates,  such  individuals  will  advocate 
the  use  of  gas  for  lighting  and  cooking.  The  furthering 
of  the  exclusive  use  of  electricity  for  these  purposes  on 
trains  is  a  line  of  action  that  might  very  well  be  pressed 
by   the  British  Electrical  Development  zVssociation. 


The  question  of  the  resumption  of 
The  Norwegian  production  by  the  electrochemical 
iilectrochemlcal  works  in  Norway  is  now  under  con- 
Tndustry.  sideration.  Only  a  few  of  the  16  works 
were  kept  in  operation  during  the  past 
summer,  as  difficulties  were  encountered  in  effecting 
sales,  together  with  exchange  problems  and  economic 
troubles  in  the  case  of  some  works.  It  is,  however,  now 
considered  desirable  to  restart  activity,  but  the  first  con- 
dition lies  in  a  reduction  of  the  costs  of  production. 
The  existing  wages  agreement,  which  expired  on  July 
1st,  1921,  rendered  it  impossible  to  work  at  a  profit, 
and  negotiations  for  a  new  agreement  are  expected  to 
begin  w4ien  the  work  of  mediation  in  the  cases  of  the  saw- 
mill and  paper  trade  disputes  has  been  concluded.  If 
the  wages  question  can  be  satisfactorily  solved,  it  is  cal- 
I  ulated  that  all  the  carbide  works,  aluminium  works, 
iVc,  including  the  Odda  works,  will  again  be  brought 
into  operation.  As  for  the  latter,  it  is  stated  that  the 
works  cannot  come  into  activity  again  unless  the  com- 
panies obtain  facilities  for  raising  a  loan  of  £600,000 
ir.  England,  and  work  in  this  direction  is  said  to  be  pro- 
ceeding with  t'.ie  support  of  the  State  Department  of 
Finance. 


We  recently  referred  to  the  contract 
The  German  cjnditions  of  German  syndicates,  which 
Insulating  Tube  compel  their  customers  to  accept  de- 
Syndicato.  livery  at  any  time  suitable  to  the 
former,  and  at  prices  prevailing  on  the 
day  of  delivery,  so  that  customers  are  at  the  complete 
mercy  uf  the  members  of  the  syndicates.  One  of  the 
latter  was  the  Sales  Bureau  of  the  United  Insulating 
Tube  Manufacturers,  the  managers  of  which  have  since 
issued  a  reply  to  the  charge  of  an  abuse  of  their  powers. 
They  state  that  the  members  of  the  syndicate  are  com- 
pelled to  impose  such  conditions  as  they  themselves  are 
bound  by  similar  and,  in  some  cases,  by  more  strict  con- 
ditions by  the  firms  which  supply  them  w'itli  raw  mate- 
rials fur  the  manufacture  of  the  tubes.  Under  the  cir- 
c  lUjLstanres  the  tube  makers  claim  to  be  in  a  position  of 
defence  in  order  to  be  protected  against  possible  sudden 
changes  subsequently  and  of  losses  of  millions  of  marks  ; 
and  they  expect  theiir  customers  in  turn  to  exercise  the 
necessary  precaution  for  themselves  in  relation  to  their 
own  clients.  The  syndicate  draws  attention  to  a  report 
by  the  Berlin  Chamber  of  Commerce  in  support  ot  its 
)iolicy.  This  report  states  that  the  course  taken 
by  the  manufacturers  of  insulating  tubes  in  1919, 
and  down  to  .\pril  in  1920,  was  extreniely  diffi- 
cult both  with  regard  to  the  acquisition  of  raw- 
materials  and  in  the  matter  of  prices  paid  *"or  them. 
Merchants  suffered  in  common  with  makers  and  were 
only  able  to  supply  their  customers  in  accordance  with 
the  deliveries  on  the  part  of  producers  and  at  the 
market  prices  at  any  time  fixed  by  the  latter.  No  trade 
custom,  the  Chamber  remarks,  has  developed  in  the  tube 
industry  which  would  justify  tlie  purchaser  in  cancel- 
ling an  order  entered  into  at  non-binding  prices.  It 
is  not  usual  in  the  insulating  tube  trade  for  the  seller 
to  inform  the  buyer  of  increases  in  prices  before  each 
delivery,  and  for  the  latter  to  refuse  acceptance  owing 
to  the  advance  in  prices,  although  a  year  miVy  elapse 
between  the  placing  of  the  order  and  the  delivery,  and 
prices  in  the  meantime  may  have  materially  increased. 
A  German  newspaper  comment  on  the  attitude  of  the 
syndicate  is  that  the  rights  are  all  on  the  side  of  the 
tube  makers,  whereas  they  ought  to  be  divided  between 
the  latter  and  their  customers,  and  that  if  profiteerins: 
is  avoided  by  makers  a  return  to  normal  conditions  will 
be  facilitated. 
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JOHN     SOMERVILLE     HIQHFIELD,     M.l.E.E.,     M.Inst.CE., 

President  of  the  Institution  of  Electrical   Engineers,   Session    1921-22. 


To  a  great  many  people  the  happy  coincidence  of  event 
with  circumstance — as  for  instance  when  Christmas 
presents  happen  to  arrive  on  Christmas  Day — is  always 
:i  source  of  satisfaction. 

The  Institution  of  Electrical  Engineers  has  every 
reason  to  be  satisfied  that  the  circumstance  of  its  year 
of  Jubilee  should  coincide  with  the  attainment  not  only 
of  a  Royal  Charter,  but  of  the  patronage  of  the  King 
as  well. 

The  timing  of  this  event  is  really  more  of  a  coinci- 
dence than  the  result  of  deliberate  design,  yet  nothing 
else  could  so  fitly  celebrate  the  close  of  50  years  of  the 
Institution's  existence.  The  desire  for  a  Royal  Charter. 
in  place  of  its  then  company  constitution,  loomed  large 
in  Mr.  Wordingham's 
presidential  pro- 

gramme, but  circum- 
stances prevented  both 
him  and  his  successor 
from  doing  more  than 
discuss  the  scope  and 
aims  of  the  proposed 
charter.  It  has  re- 
mained for  Mr.  Atkin- 
son and  his  Council  to 
crown  a  very  strenuous 
and  successful  term  of 
office  by  securing  the 
double  advantage  to 
the  Institution  of  a 
Royal  Charter  couple<l 
with  Royal  patronage. 
The  Institution  has 
reason  to  be  proud  of 
the  conduct,  by  its 
Past  -  President  and 
Honorary  Treasurer, 
of  the  negotiations,  ex- 
tending over  several 
months,  which  have  in 
so  short  a  time,  and  at 
the  end  of  a  long  ami 
tiring  parliamentary 
session,  led  to  so  satis- 
factory a  result.  Had 
a  single  set-back  oc- 
curred in  the  sequence 
of  negotiations,  offi- 
cial investigations  and 
formalities  necessary 
to  the  granting  ot  thr 
Charter,  the  coinci- 
dence of  Jubilee  year 
with  Charter  would 
have  been  impos- 
sible. 

Mr.  J.  S.  Highfield,  on  taking  over  office  on  October 
1st,  stepped  into  this  inheritance.  It  is  appropriate 
that  as  chairman  of  the  General  Purposes  Committee, 
to  which  the  question  of  the  Cliarttr  was  referred  by 
the  Council,  he  has  had  an  important  share  in  framing 
the  measure  which  will  be  completed  during  his  presi- 
dency, for  the  Institution  has  to  draft  and  submit  to 
the  Privy  Council  the  By-laws  under  which  it  is  hence- 
forward to  work. 

And  again,  the  Institution  may  be  congratulated  that 
such  a  task  is  in  the  hands  of  a  President  who  not  only 
is  aware  of,  but  may  be  counted  on  to  use,  all  the  experi- 
ence on  the  question  that  has  been  accumulated  during 
the  past  few  years. 

Mr.  Hiphfield  comes  of  engineering  stock,  his  grand- 
father havins  been  n  civil  engineer.  Before  he  went 
to  King's  College,  London,  for  his  academic  train- 
ing in  science  and  engineering,  he  passed  much  of  his 
boyhood    in    the    atmosphere  of   the   workshop    and   the 


•John  Su.mkhville  Hiuhkield. 


laboratory,  making  with  liia  father,  who  was  an  enthu- 
siastic amateur  mechanic  and  chemist,  all  sorts  of 
mechanical  and  electrical  apparatus,  the  two  of  them 
filling  the  house  with  ingenious  devices.  Among  other 
things  they  built  a  sailing  boat,  and  thus  early  laid 
the  foundation  of  that  intimate  knowledge  of  sailor- 
craft  which  provides  the  President  with  much  of  his 
recreation,  and  the  ability  to  attack  engineering  pro 
blems  from  the  sailor's  point  of  view — often  the  simplest 
and  soundest  point  of  view.  It  has  been  said  that  if 
the  President  were  wrecked  on  a.  desert  island  he  would 
build  a  boat  and  make  a  sail  for  it  before  he  built  a 
hut  to  live  in. 

At  King's  College  he  was  a  student  under  John 
Hopkinson,  and  at  the 
end  of  the  course  re- 
mained as  his  demons- 
trator and  research 
assistant  for  another 
year. 

After  some  time 
with  the  Chloride  Elec- 
trical Storage  Co., 
where  he  was  able  to 
practise  on  a  large 
scale  much  of  the  bat- 
tery work  he  had  done 
as  a.  boy  in  his  father's 
workshop,  Mr.  High- 
field  got  drawn  into 
till'  electricity  supply 
industry.  First  at 
Stafford  and  then  at 
St.  Helens  he  applied 
Ihe  principles  in 
which  lie  had  been  so 
t  h  o  r  o  u  g  hi  y  well 
i^rounded  under  Dr. 
.lulin  Hopkinson. 

At    Stafford    he    de- 
signed    the     Highfield 
booster,    which    added 
f::reatly  to  the  life  and 
usefulness     of      secon- 
dary      batteries 
variable      loads,     and 
although  a  more  rapid 
reversal        than       the 
Highfield         principle 
]iermits  is  now   avail 
able,    for    all    but   the 
most  rapid  load  rever- 
sals      the       Highfield 
booster    still    provide* 
a   complete    automatii 
control   for   secondar 
batteries.       The     most     interesting   application   or   thej 
booster  was  in  connection  with  the  City  &  South  Londor 
Railway — the  first  genuine  electric  railway — when  it  wasl 
worked  on  Hopkinson 's  5-wire  direct-current  system. 

.Mr.  Highfield's  most  important  electricity  supply| 
work  was  done  with  the  Metropolitan  Electric  Supply 
Co.  First  as  chief  engineer  and  next  as  engineer  and 
manager,  he  from  the  start  adopted  the  principle  of 
concentratinfr  the  generating  plant  at  the  Willesden 
station  coupled  with  the  sliutting-down  of  the  plants 
scattered  over  the  supply  area.  In  the  first  three  years 
of  his  service  with  the  Metropolitan  Co.  he  increased 
their  profits  by  £100,000.  Mr.  Hicrhfield  still  holds  the^ 
position  of  consulting  engineer  to  the  Metropolitan  Elec- 
tric Supply  Co.  , 
Great  Britain  became  wealthy  when  she  developed; 
her  overseas  trade.  On  the  security  of  that  overseas 
trade  her  population  increased  far  beyond  the  capacity 
of  Great  Britain  to  supply  that  population  with  food, 
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and  our  present  troubles  from  unemployment  are  largely 
due  to  the  failure  of  that  overseas  trade. 

The  art  of  successful  trading  probably  demands  as 
much  imagination  and  invention  m  its  votaries  as  the 
art  of  architecture,  though  the  imagination  is  of  a 
different  order,  but  outside  the  body  jjf  traders  tuem- 
selves  the  British  connnunity  understands  very  little 
about  trade.  Mr.  Higtitield  has  always  been  a  student 
of  tlie  art  of  trading,  and  has  applied  its  princijiles  to 
trading  in  electricity.  At  the  present  time,  when  elec- 
tricity supply  and  its  future  couduct  are  occupying  the 
time  and  thought  of  the  industry  and  of  the  Government 
department  set  up  to  improve  it,  his  paper  on  "  The 
Supply  of  Electricity,"  read  before  the  Society  of  Arts 
in  May,  1919,  is  a  contribution  to  the  subject  which 
will  repay  careful  study.  The  principles  of  trading  in 
electricity  there  laid  down  are  the  results  of  the  Pre- 
sident's experience  with  the  Metropolitan  Electric  Sup- 
ply Co.  and  the  Cornwall  Electric  Power  Co. 

From  the  supplier's  point  of  view  the  Cornwall  Elec- 
tric Power  Act  is  the  most  comprehensive  in  the  country 
since  the  Power  Co.  can  both  supply  and  distribute  all 
over  the  county  with  the  exception  of  two  boroughs. 
As  their  consulting  engineer,  Mr.  Highfield  designed 
their  power  station  at  Hayle  and  the  overhead  trans- 
mission system.  The  company  paid  a  handsome  divi- 
dend in  the  second  year  of  its  existence. 

Monsieur  Thury's  system  of  high-pressure  direct-cur- 
rent transmission,  with  the  motors  of  the  sub-station 
motor-generators  in  series,  made  a  deejj  impression  on 
Mr.  His^hfield.  He  read  three  papers  on  the  Tiiury 
system  before  meetings  of  the  Institution — in  London, 
in  Glasgow,  and  in  Paris — and  installeil  a  section  as 
])art  of  the  Metropolitan  Electric  Supply  Co.'s  system. 
But  reasons  other  than  its  technical  success  or  otherwise 
determined  the  fate  of  the  Thury  system  in  this  country, 
successful  as  it  had  been  and  still  is  in  the  Rhone 
Valley.  The  Thury  system  of  high-pressure  direct-cur- 
rent transmission  is  only  one  application  of  the  high- 
[jressui'e    direct-current    principle,     and     Mr.     Hightield 


and  his  brother  have  never  ceased  to  work  at  other  ap- 
plications. Should  their  present  efforts  be  crowned  with 
success  several  difficulties  inherent  in  3-phase  transmis- 
sion would  be  overcome,  and  the  cost  of  transmission, 
whicii  now  bulks  so  largely  in  the  price  of  electricity 
when  distances  are  measured  in  scores  of  miles,  wouhJ 
be  materially  reduced. 

His  knowledge  of  the  sea  naturally  led  Mr.  Highfield, 
during  tlie  war,  to  devote  his  energies  to  submarrne 
detection,  his  work  resulting  in  a  towed  "fish'  for 
sound  detection  by  hydrophone  and  a  siren  above 
audible  frequency  for  detection  by  echo.  These  devices 
may  have  no  permanent  application,  but  in  another  field 
he  established  an  experimental  factory  for  the  electro- 
lytic purilication  of  clays  in  the  colloid  state,  whicli 
may  ultimately  have  numy  commercial  applications. 
The  method  was  devised,  however,  as  a  war  measure  to 
help  the  glass  industry,  seriously  handicapped  by  the 
want  of  suitable  clay  crucibles. 

The  President  has  already  served  three  terms  as  a 
member  of  the  Council  of  the  Institution.  His  term 
of  ofKce  as  a  vice-president  was  divided  into  two  periods 
by  the  rule  governing  the  retirement  of  vice-presidents 
which  happily  gives  both  himself  and  the  Institution  the 
advantage,  which  he  would  not  otherwise  have  had. 
of  stepping  from  Vice-President  to  President,  familiar 
with  the  last  Council  and  its  work. 

Mr.  Highfield's  position  and  experience  as  an  en 
gineer  and  as  a  rlian  of  affairs,  and  his  long  servn^r 
on  the  Council,  tit  him  in  every  way  for  the  responsililc 
and  arduous  post  of  President  of  the  Institution.  He 
can  feel  assured  of  the  sympathetic  good  wishes 
of  the  industry  during  his  term  of  office,  and  of 
the  co-operation  of  all  those,  his  fellow  workers  in 
electrical  engineering,  who  wish  well  to  the  use  and 
development  of  electricity  in  this  country,  the  import- 
ance of  whicli  has  so  recently  been  recognised  by  the 
State  through  the  patronage  of  the  Institution  by  the 
King-  and  by  tlie  granting  of  a  Royal  Charter  by  his 
Privv  Council. 


ELECTRICITY     IN     ISOLATED     BUILDINGS. 


By    E.     H.     PREEMAN. 


It  is  unnecessary  to-day  to  argue  in  favour  of  the  use 
of  electricity  in  town  buildings  where  a  supply  is  avail- 
able from  street  mains.  The  matter  has  been  discussed 
and  settled  long  ago,  and  the  only  deterrent  is  the  cost 
of  installation,  which  will  gradually  be  reduced  so  that 
electric  lighting  and  heating  will  be  practicable  for  any 
type  or  size  of  dwelling.  It  is,  however,  not  always 
realised  how  much  stronger  the  arguments  become  when 
the  case  of  the  isolated  building,  remote  from  the  ameni- 
ties of  town  life,  is  considered.  Difficulties  of  water 
supply;  the  waste  and  work  involved  in  keeping  a 
kitchen  range  burning  all  day  to  boil  the  afternoon  tea 
kettle;  servant  troubles;  cost  of  decorations,  and  many 
other  daily  trials,  are  all  really  arguments  in  favour 
of  an  electrical  installation.  Once  a  supply  is  available 
the  pumping  can  be  carried  out  by  power — direct  from 
the  engine  or  from  a  motor  ;  the  tea  kettle  can  be  boiled 
from  the  battery ;  house  work  is  eased  by  the  use  of  a 
vacuum  cleaner  or  an  electric  iron  ;  labour  is  saved  bv 
the  abolition  of  paraftin  lamps  and  the  reduced  dust 
from  fires ;  and  redecorating  can  be  put  off  another 
year  or  two  without  loss  of  self  respect. 

These  points  have  all  carried  weight  in  the  past,  but 
the  electrical  plant  has  been  regarded  as  a  luxury,  to 
be  installed  in  the  large  country  mansion,  and  treated 
as  out  of  the  question  for  the  smaller  house  or  farm  in 
which  60  to  80  lights  represents  the  total  connected  load. 
Increased  cost  of  labour,  fuel,  and  other  essential*  in, 
however,  gradually  bringing  home  to  these  smaller  uterg 
the  fact  that  the  electric  light  plant  is  an  economy  in 
the  long  run,  and  some  consideration  as  to  the  details 


of  the  most  suitable  installation  may,  therefore,  not  be 
amiss. 

Ignoring  the  rare  occasions  when  reliable  water  power 
is  available,  the  prospective  purchaser  is  at  once  faced 
with  a  host  of  alternatives.      Is  tlie  fuel  to  be  paraffin. 
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petrol,  crude  oil,  or  gas?  Is  he  to  install  an  automatic, 
semi-automatic,  or  non-automatic  plant?  Is  a  vertical 
high-speed  engine  better  than  a  horizontal  low-speed 
engine  of  the  type  with  which  he  is  often  already  more 
or  less  familiar.  These  and  many  other  questions  are 
difficult  problems  for  the  non-technical  buyer — and  often 
for  the  experienced  engineer  as  well,  for  that  matter. 
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As  regards  fuel,  it  is  verv  unlikely  that  gas  will  be 
available  in  au  isolatei]  building  such  as  is  being  con- 
sidered. If  it  is,  part  of  the  argument  for  the  elec- 
trical plant  disappears,  but  if  gas  is  available  the  gas 
engine  will  usually  be  found  most  convenient,  being 
lower  in  first  cost  and  generally  cheaper  to  run  than 
the  oil  engine.  If  a  gas  supply  is  not  available,  the 
relative  advantages  of  petrol,  paraffin,  and  crude  oil 
need  consideration  as,  for  such  small  plants,  suction 
gas  or  steam  will  rarely  be  found  advantageous.  For 
engines  of,  say,  10  h.p.  and  over,  crude  oil  will  probably 
be  best;  the  running  costs  in  this  case  are  less  than 
with  the  paraffin  engine,  and  the  saving  in  fuel  will 
pay  for  the  extra  initial  co.st.  with  interest  and  depre- 
ciation, within  a  few  years.  With  the  smaller  engines 
with   which  we   are  mainlv  concerneil.   howevc^r.    the 


tliere  lias  lieen  a  large  increase  in  the  nuyiber  of  auto- 
matic sets  on  the  market,  many  of  them  of  American 
origin,  and  the  advisability  of  adopting  such  plants 
needs  consideration. 

At  first  sight  such  sets  seem  very  tempting,  particu- 
larly to  the  non-technical  buyer.  The  "  you-touch-the- 
button-and-we-do-the-rest  '  principle  seems  to  previde 
a  simple  solution  to  the  difficulty  of  having  a  man  of 
some  sort  to  run  the  plant.  Then  the  whole  plant  is 
delivered  "complete''  and  the  advertisements  give  the 
impression  that  the  ordering  of  the  plant  completes  the 
lighting  installation.  The  position  is.  however,  not 
ipiife  s(i   siiii|ile   as   the   lulvc'i't  ismicnts  iinply.      The   a(l 


]-^i(i 


Fig.  2. 

'2  and  3. — e.ngune  house,  with 


vantage  is  not  so  great.  The  difference  in  first  cost  is 
less,  and  there  is  frequently  difficulty  in  obtaining  small 
supplies  of  crude  oil.  The  cost  of  fuel  per  annum  is 
also  so  small  in  any  case  that  it  is  not  worth  while  adopt- 
ing the  more  economical  engine.  Petrol  is  probably 
never  likely  to  be  adopted  unless  one  of  the  small  auto- 
matic or  semi-automatic  plants  is  in- 
stalled. The  fietrol  engine  is  cer- 
tainly more  expensive  for  fuel  than 
the  paraffin  engine,  and  'also  has 
more  wear  and  tear,  as  it  is  gener- 
ally a  high-speed  engine.  There  is 
also  some  risk  of  fire  with  a  petrol- 
driven  set.  The  engine  room  may 
be  left  closed  for  hours  at  a  timr 
with  the  engine  running,  and  a  very 
small  leak  may  cause  an  explosive 
mixture.  Whilst  it  is  impossible  tn 
lay  down  any  hard-and-fiist  rule,  it 
is  jirobable  that  paraffin  will  be 
found  most  convenient  for  the  great 
majority  of  installations. 

The  next  important  point    is  the 
type  of  plant    to  be   adopted  —  auto- 
matic, semi-automatic,  or  non-auto- 
matic.    With   the  first  type   the  en- 
gine is  usually  started  and  stopped 
entirely  by  automatic  devices  on  the 
switchboard;   with  the  second   the  set  is   started  when 
desired  off  the  battery,  by  a  push  button,  and  frequently 
stopped  automatically  at  the  completion  of  the  charsrc  : 
with  the  third  type  the  entire  control  is  by  hand.     The 
last  of  these  has  been  almost  universally  adopted  until  the 
last  few  years.      Several  makes  of  automatic  and  semi- 
automatic plants  have  been  on  the  market  for  years,  but 
although  large  numbers  have   been    installed    the    non- 
automatic  plant  has  held   the  field.     Of  late,   however, 


Fig.  3. 
Saw-uench  djuvkn  from  the  Engine. 

vantages  of  such  plants  are  of  the  obvious  kind,  and  are 
largely  advertised,  but  one  does  not  hear  so  much  about 
the  other  side  of  the  picture.  A  full  automatic  plant 
of  what  may  be  regarded  as  the  normal  type  is  designed 
to  run  the  load  direct  off  the  engine.  It  includes  a  bat- 
tery often  of  comparatively  small  cafiiicity  which  is  only 


l''iG.  4.— Engine   House  and  Battery  Room. 

used  when  two  or  three  lights  are  in  use,  except  for  start- 
ing up  the  engine  by  motoring  the  dynamo.  This  it  does 
automatically  when  the  battery  voltage  drops  below  a 
fixed  minimum.  Several  technical  objections  to  such  a 
plant  are  obvious.  The  engine  must  be  large  enough  to 
deal  with  the  maximum  possible  load  for  considerable 
jieriods.  The  average  load  is,  however,  not  more  than 
'M>  per  cent,  to  40  per  cent,  of  this,  and  the  engine  will, 
therefore,   be   working 'most  of   the  time   on   this  small 
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output.  No  engine  can  do  its  best  under  sucL  con- 
ditions. Governing  (and  voltage  -regulation)  will  be 
bad,  and  the  engine  is  likely  to  soot  up  and  give  trouble 
from  this  cause  sooner  or  later.  The  plant  will  also 
be  called  on  at  times — for  example,  during  most  of  the 
afternoon  on  a  dull  winter  day — to  run  with  only  five 
or  six  lights  in  use  out  of,  say,  50  or  60.  Such  a  load 
is  rather  too  much  tor  the  battery,  but  ton  small  for  the 
engine,  and  the  plant  is  apt  to  alternate  between  starting 
and  stopping  with  considerable  strain  on  the  battery, 
and  much  jumpiness  of  light  ilue  to  the  frequent  and 
heavy  variations  in  voltage.  The  strain  on  the  battery 
also  must  obviously  be  severe,  as  the  worst  load,  that  of 
motoring  the  dynamo  to  start  the  engine,  only  comes 
on  wlien  the  batter}'  voltage  is  low,  i.e.,  when  the  battery 
is  practically  discharged  and  should  have  no  further 
discharge  at  all. 

These  opinions,  based  rather  on  theoretical  considera- 
tions than  on  actual  experience,  are  supported  by  the 
fact  that  many  of  the  makers  of  automatic  plants  have 
recenfTy  increased  the  capacity  of  the  battery  supplied 
— in  some  cases  to  a  considerable  extent — with  the  result 
that  the  apparent  saving  in  first  cost  is  now  very  small 
if  it  exi.sts  at  all.  In  spite  of  the  increased  capacity, 
however,  it  is  to  be  expected  that  the  life  of  the  battery 
•of  an  automatic  ]ilant  will  be  much  less  tlian  with  one 
hand-controlled. 

Some  of  these  objections  ajijily  more  or  less  to  tlie 
semi-automatic  jdants.     Most  of  these  ai-e  arranged   for 


Apart  from  all  these  technical  objections,  there  is 
the  generally  aidrhitted  fact  that  sniaif  aiitotnatic  devices 
are  best  avoided.  Such  plants  as  those  under  con- 
sideration are  often  used  very  intermittentlj.  The 
small  country  house  is  shut  for  the  winter,  or  the  farm 
uses  practically  no  light  in  the  summer,  and  in  Euch 
conditions  automatic  gear  does  not  have  a  fair  chance 
The  attendant  also  relies  too  fully  on  the  magic  word 
"automatic,"  and  forgets  the  necessity  of  lubrication, 
fuel  supply,  and  general  cleanitg. 

On  the  whole,  the  writer  is  of  opinion  that  the  older 
type  of  plant  with  a  standard  horizontal  paraffin  en- 
gine, a  belt-driven  ilynamo,  and  a  storage  battery  of 
capacity  to  run  the  load  for  two  or  three  evenings,  will 
still  be  found  the  best  in  the  lorig  run.  .Small  engines 
such  as  we  are  considering  can  be  starteil  up  in  quite 
a  short  time,  and  once  started,  can  be  left  on  charge 
with  very  little  attention.  The  attendant  will  know 
fairly  closely,  from  the  ampere-hour  meter  and  by  ex- 
perience, when  the  charge  will  be  complete,  and  need  not, 
of  course,  wait  in  the  engine  room  all  the  time.  The 
engine  will  always  be  running  at  practically  full  load 
under  the  best  possible  conditions,  and  this  fully  com- 
pensates for  the  loss  of  efficiency  in  taking  all  the  load 
through  the  battery. 

Such  plants  should  have  a  switchboard  with  an  ample 
number  of  stops  for  the  battery  charge  and  discharge 
switch — seven  or  eight  for  a  50-Yolt  and  .twelve  .to  four- 
teen for  ,1  100-volt  installation — and  an  automatic  cut-in 
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starting  up  oft'  liic  battery  by  motoring  the  dynamo, 
with  hand-operated  push-button  control,  and  for  auto- 
matic stopping  of  the  engine  on  completion  of  the 
charge.'  There  is  no  objection  to  the  latter  point  except 
the  difficulty  of  tuning  up  a  single  defective  cell,  or  of 
regulating  the  voltage  to  suit  the  load  or  the  state  of 
the  battery.  The  other  devices  are,  however,  likely 
to  cause  trouble  though  probably  to  a  less  extent  than 
with  the  full  automatic  plant.  A  careful  user  will  see 
that  the  l)attery  is  not  fully  discharged  before  starting 
up  the  engine,  and  there  is,  therefore,  less  strain  on 
the  battery,  and  a  probable  longer  life.  On  the  other 
hand,  the  regular  failure  to  discharge  the  battery  fully 
will  gradually  cause  reduction  in  its  capacity. 

There  is  a  further  objection  to  both  types  of  plant. 
namely,  the  difficulty  of  arranging  for  the  occasional 
over-ch;irge  of  the  battery  that  is  essential  to  its  proper 
operation.  This  can.  of  course,  be  done  with  either 
type  of  plant,  but  only  by  hand  control,  and  once  this 
is  admitted  to  be  necessary,  say,  once  a  month  or  more, 
the  full  claims  of  automatic  working  disappear.  This 
applies  both  to  the  automatic  and  the  semi-automatic 
type  of  plant  as  this  overcharge  can  only  be  given  by 
cutting  out  the  stopping  device  which  is  conation  to  both. 


and  cut-out  ssvilcii  in  the  battery  circuit.  The  battery 
should,  of  course,  be  Hxed  adjacent  to  the  engine  and 
not  at  the  house,  as  proper  attention  to  the  battery  is 
almost  impossible  with  the  latter  arrangement. 

Regulation  of  voltage  by  a  booster  would  not  be  worth 
while  on  small  plants,  but  it  is  possible  that  an  adjust- 
able series  resistance  in  place  of  end-cell  regulation 
might  be  worth  while  in  some  cases.  It  would  make  the 
battery  charge  and  discharge  switch  unnecessary,  whilst 
the  adjustable  resistance  could  be  placed  in  the  house 
and  the  voltage  at  the  lamps  regulated  without  any 
attendance  being  required  at  the  engine  room. 

A  comparison  of  costs  will  show  that  there  is  no  mate- 
rial advantage  in  favour  of  the  automatic  or  semi-auto- 
matic plants. 

It  will  be  seen  that  the  prices  of  plants  of  different 
makes  vary  considerably,  as  might  be  expected,  but 
many  points  need  consideration  as  well  as  mere  cost. 
The  non-automatic  plant  covers  a  really  reliable  instal- 
lation with  all  accessories,  however,  and  its  cost  com- 
pares quite  favourably  with  that  of  other  types.  Erec- 
tion costs  are  probably  rather  heavier,  but  not  seriously 
so,  as  it  is.  of  course,  necessary  to  provide  proper  foun- 
dations and  housing  even  for  the  tiniest  plant. 


5G0 


THE      ELECTRICAL      REVIEW.    [Vol.  89.     No.  2,292,  October  28,  1921 


ELECTRICITY  IX  ISOLATED  BUILDIXGS. 
Estimated    Costs    of    Plant   (Not    Erected). 
Bat. 
Eogiae    Dyn.     cap  ,     Total 
oatpac,  output,  aiup.      cost, 
Ref.  Type  ol  plant.  Volt.  h.p.     Watts,    hrs.        £         Fuel. 

A  Autciinaiio  .'lO      —       .sun  301!     Petrol 

B    Automatic  5ti      —     lyuu       —       408     Petrol 

f   Automatic  100      —       800       —       3ti7     Petrol 

1>  Automatic  ItXt      —     1900       —       48.'>     Petrol 

E  Automatic  32       3       1250     22.J       230     Piuamii 

F    Automatic  2.">       -         750     I2t>       148     Petrol 

ti   .\utomatic  ">o      -~       i:,ii       l!0       lt>2     Petrol 

H  Automatic  100      —     2000     140       480     Petrol 

.1    Automatic  100      —     3600     230       il.".)     Petrol 

K  Automatic  100      —     3100     21(5       liCl     Paraffiu 

L  Semi-automatic  32      —       7.")0       80       143     Paraffin 

-M  Semi-auto,  or  baud  o]per.     2.">       2         T.iO     120       is.")     Petrol 
X  Semi-auto,  or  hand  oper.     .")0       .">        l.")00     120       2 To     Paratliii 
O   Semi-auto,  or  hand  oper.    100       ."i       2.")00     120       31M      Paraffin 
P   Semi-automatic  25       li       750       72        14.")     Paraffin 

y  Semi-automatic  50       i\     1000       72        1'.I2     Paraffin 

R  Semi-automatic  50       3i     1500     120       2r)'.i     Paraffin 

S   Semi-auto,  or  hand  0|)er.     50       3-^      150O     145       2i)l     Petrol  or 

Paraffin 
T  Semi-auto,  or  hand  oi)er.     25        1',        750       72        111      Petrol  or 

Paraffin 
L' Semi-automatic  32       2.1      125ii     115        171     Petrol 

V  Xon-automatic  50  ■>},  l7oii  Ki.s  'jio  Paraffin 
W  Xon-automatic  loii  2.^  I8n(i  70  25ii  Paraffin 
X  Xon-automatic    .  5ii       4       2250     l.sii       3iiii     Paniffin 

Y  Xou-autoniatic  mo       3i     2200     los       31ii     Paraffin 
Note. — Details  of  eiigiue.  dynamo,  and  battery  sizes  are  as 

advertised  by  makers.    Where  these  are  not  stated  the  parti- 
culars are  not  given  by  the  makers. 

The  question  of  running  cost  is  not  a  serious  item 
compared  -nith  the  convenience.  In  pre-war  days  an 
analysis  of  a  considerable  number  of  records  showed  that 
a  shilling  a  light  per  year  usually  covered  the  cost  of 
fuel  and  lubricating  oil.  Accurate  estimates  are  almost 
impossible,  due  to  variations  in  the  habits  of  the  users. 
.Some  people  are  away  in  the  winter  and  others  in  the 
sunoner  ;  some  are  wasteful  and  others  economical  :  some 
want  brilliant  lighting  everj'where  and  others  prefer 
semi-darkness  except  where  the  light  is  actually  in  use. 
It  has  not  been  possible  to  obtain  accurate  records  for 
post-war  installations,  and  even  if  available  they  would 
be  of  little  use,  due  to  the  fluctuations  in  the  price  of 
fuel.      At  present   prices  the   pre-war  experience  would 


mean  a  cost  for  fuel  and  consumable  stores  of  about 
3s.  to  5s.  per  light  per  year — or,  on,  say,  a  50-light 
installation,  £8  to  £12  per  year.  Interest  and  depre- 
ciation would  be  several  times  this  amount.  The  com- 
plete installation  would  amount  to  some  such  figure  as 
£40U,  and  interest  must  be  taken  as  7  per  cent,  and 
depreciation  at  least  S  per  cent,  on  the  average,  corre- 
sponding to  an  annual  charge  of  £60.  Fuel  costs  are 
obviously  of  minor  importance. 

The  cost  per  unit  is  of  secondary  importance,  but 
maj"  be  of  interest.  Pre-war  records  showed  that  the 
average  consumption  of  energy,  for  lighting  only,  varied 
from  4  units  to  8  units  per  liglit  per  year.  On  tliese 
hgures  the  total  consumption  for  a  50-light  installation 
might  be  anywhere  between  200  and  400  units,  cor- 
responding to  a  cost,  on  the  iigures  given  earlier,  of 
about  yd.  to  9d.  per  unit  lor  fuel.  As  this  excludes 
interest  and  depreciation  and  attendance  it  will  be 
obvious  that  if  a  supply  from  external  mains  can  be 
obtained  it  will  l)e  advisaljle  to  ad()])t  it  rather  than  to 
install  a  private  jdant,  even  at  charges  per  unit  well 
above  those  ruling  in  most  cotmtrj"  towns. 

The  question  of  maintenance  must  also  be  considered, 
but  it  is  difficult  to  get  any  reliable  figures  for  this. 
Tliere  are  plenty  of  records  for  the  non-automatic  plants  , 
which  show  that,  if  instructions  are  followed,  an  ordi- 
nar}'  gardener,  without  any  previous  experience,  can 
run  such  plants,  with  a  few  hours'  attention  per  week, 
for  scarcely  any  cost  apart  from  fuel  and  consumable 
stores.  Two  such  plants,  recently  overhauled  after  the 
war,  have  worked  for  ten  years  or  more  with  a  total 
maintenance  expenditure,  apart  from  fuel,  of  under  £5 
on  each  of  them.  The  batteries  still  have  years  ol  life 
in  front  of  them,  and  engines  and  dynamos  are  in  per- 
fect order. 

With  the  automatic  plants,  however,  details  are  more 
difficult.  Most  of  these  plants  have  only  been  on  the 
market  two  or  three  years,  and  battery  troubles  are 
oidy  likely  to  arise  after  a  few  (a  very  few)  years'  use. 
It  is  difficult  to  believe  that  plants  working  under  such 
conditions  can  fail  to  involve  heavy  maintenance  costs 
after  two  or  three  years'  working. 

(To  he  cmichided .) 


STAINLESS    STEEL. 


In  the  minds  of  the  public,  no  doubt,  the  impression  is 
firmly  rooted  that  the  principal  use  of  "'  stainless 
steel"  is  to  make  table  knives;  but  this  interesting 
material  has  a  vastly  wider  scope,  and  with  a  view  to 
'dispelling  false  impressions  and  imparting  a  just  sense 
i>l'  Its  possibilities,  last  week  Aiessrs.  Thomas  l"'irth  and 
.Sons,  Ltd.,  .Sheffield,  gave  a  demonstration  of  its  be- 
haviour in  the  form  of  turbine  blading,  and  in  other 
applications.  Incidentally,  it  may  be  pointed  out  that 
stainless  steel  is  not,  as  many  supjjose,  a  recent  inven- 
tion ;  it  originated  in  the  Brown-1'  irtli  Research  Labora- 
tories, which  are  jointly  owned  by  Messrs.  John  Brown 
and  Co.,  Ltd.,  and  Messrs.  Thomas  Firth  k  .Sons,  Ltd., 
as  long  ago  as  191. '5,  when  Mr.  Harry  lirearley,  who  was 
in  charge  of  the  laboratories^,  reported  that  low-carbon 
high-cromium  steel,  which  was  being  considered  for 
rifle  barrels  and  inner  gun  tubes,  had  been  found  to 
have  unexpecteil  anti-corrosive  properties.  "  Highly 
poli.shi'd  pieces  which  liave  Ijeen  exposed  to  the  atmn- 
sphere  in  the  chemical  laboratory  for  two  or  three  weeks 
remain  perfectly  bright,  whereas  ordinary  mild  steel 
becomes  quite  rusty."  It  could  also  be  hardened  and 
softened,  and  "  would  appear,  therefore,  to  be  especially 
well  suited  for  the  manufacture  of  spindles  (hardened), 
gas  and  water  meters,  pistons  and  plungers  for  pumps, 
ventilators  and  valves  for  gas  engines,  blades  for  tur- 
bines," <tc.  This  was  indeed  a  prophetic  statement, 
betraying  remarkable  insight  into  the  future.  In  the 
course  of  a  brief  lecture  by  Dr.  W.  H.  Hatfield,  the 
jiresent  head  of  the  Brown-Firth  Research  Laboratories, 
the  properties  and  characteristics  of  stainless  steel  weri; 
described,    anfl    it   was  shown   by  ocular  demonstration 


that  not  only  all  the  articles  mentioned  by  Mr.  Brearley, 
but  many  more,  such  as  saws,  fenders,  frying-pans, 
golf-club  heads,  stair-rods,  surgical  instruments,  dkc, 
liad  been  made  of  the  steel  that  never  tarnishes.  4| 

Of  chief  interest,  however,  was  the  turbine  blading. 
The  fact  that  "  stainless  steel  "  resisted  corrosion  under 
conditions  similar  to  those  obtaining  in  a  turbine  had 
long  ago  suggested  that  it  would  be  suitable  for  tliis 
purjjose,  and  the  idea  was  put  to  the  test  in  the  power 
bouse  of  Messrs.  Firth  &  Sons'  Tinsjey  works;  a  :i,000- 
k\V  Westinghouse  turbine,  running  at  3,000  r.p.in., 
was  installed  in  August,  1016,  and  has  been  in  regular 
use  since  then,  with  steam  at  200  lb.  per  .sq.  in.,  super- 
heated to  about  GOO  deg.  F.  A  number  of  experimental 
blades  were  fitted  in  the  turbine  on  June  11th,  1920. 
Alongside  of  the  blades  of  stainless  steel  there  were 
fitted,  for  comparison  purposes,  a  number  of  new  blades 
of  the  standard  tyjie  sui)plie(l  i)y  tlie  makers,  of  5  per 
cent,  nickel  steel.  The  details  of  tlie  exi>erimeiital  blades 
fitted  are  as  follows  : — 

In  wheel  No.  8,.  situated  at  the  low-pressure  end  of 
the  turbine,  were  fitted  12  new  blades,  three  of  stainless 
steel,  liighly  polished,  with  three  of  stainless  steel  an- 
jiolished  alongside  of  them.  On  the  opposite  side  of 
the  same  wheel,  three  more  of  stainlts-s  steel  unpolished, 
with  three  standard  blades  alongside.  These  blades  are 
7  in.  long  by  J  in.  wide,  the  diameter  of  the  wheel  being 
4  ft.  \\  in.' 

In  the  velocity  wheel,  at  the  high-pressure  end  of  the 
turbine,  were  fitted  24  new  blades.  On  one  side  of  the 
wheel  12  of  stainless  steel  unpolished,  and  on  the  op- 
posite side  six  of   stainless  steel    unpolished,  with  three 
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of  stainless  steel  highly  polished,  and  three  standard 
blades  alongside.  These  blades  are  J  in.  long  by  ^  in. 
wide,  and  the  wheel  is  3  ft.   7Jr  in.   in  diameter. 

The  conditions  of  the  velocity  wheel  are  typical  of 
those  with  dry  steam  at  a  high  temperature,  and  the 
conditions  at  wheel  No.  8  are  typical  of  very  wet  steam. 


photograph,  whilst  in  fig.  2  they  are  as  opened  out. 
Fig.  3  sliows  stainless  steel  turbine  blades  as  opened 
out,  and  the  photograph  clearly  shows  the  difference 
in  the  response  to  both  corrosion  and  erosion  when 
comparison  is  made  with  the  adjoining  nickel  steel 
blades. 


Fig,  1. 


Staini.e.-, 


Fig.  '2. 
Steki.  Tl'HBixE  Blade.s  aI'-ter   Ifi  Months'  Servick. 


Fig.  3. 


The  work  done  l)y  this  generating  set  since  the  fitting 
of  the  new  blades  is  represented  by  a  run  of  3,471  hours, 
with  a  demand  averaging  a  50  per  cent.  load.  The 
appearance  of  the  blades  on  opening  up  the  turbine  has 
to  be  seen  in  order  to  be  properly  appreciated.  Whilst 
the  standard  blades  have  corroded  in  the  usual  way, 
the  stainless  ones,  both  polished  and  unpolished,  are 
practically  untouclied  and  retain  their  original  bright- 
ness. What  discoloration  has  appeared  is  probably  due 
to  rust  carried  over  from  the  other  blades,  as  shown  bv 
the  fast  that  it  washes  off  with  a  damp  rag. 

In  fig.    1    is   reproduced    a    pIiotoi,'rai)h   showing  thi'ee 


The  stainless  steel  contained  u.30  per  cent,  carbon  and 
13.-1:  per  cent,  chromium;  whilst  the  nickel  steel  con- 
tained 0.19  per  cent,  carbon  and  4.71  per  cent,  nickel. 

The  mechanical  properties  of  the  two  steels  as  placed 
in  the  turbine  are  given  in  the  following  table  : — 


Yield-point,  tons/sq.  in. 
Max.   stress,  tons/sq.  in. 
Elongation,  per  cent.  ... 
Red.  of  area,  per  cent. 
Brinell   hardness   number 


Nickel. 

Stainless 

25.2 

44.1 

34.7 

54.5 

32.0 

20.0 

61.0 

59.7 

119.0 

255.0 

Fig.  4.— Stainless  Steel  Pu.mp  Rod. 
The  arrow  shows  lidge  on  non-ferrous  alloy  rod. 


unpolished  and  three  polished  stiiinless  blades  after  15 
months  in  service.  Fig.  l'  shows  three  of  the  unpolished 
stainless  blades  and  three  ordinary  composition  nickel 
steel  ones  put  in  new  into  the  turbine  at  tlie  same  time  as 
the  stainless  blades.  In  fig.  1  the  blades  have  been 
rubbed  with  a  damp  cloth  prior   to   the  taking  oi  the 


f*\: 


'■.:Vc" '••     ••.■»  ■  '• 


Fig.  5.  Fig.  tj.  Fio.  7. 

l^HOTOMICIiOGRAPHS     OV    NiCKEI.    AXO     STAINLESS    STEEL. 

{ X  500  dianietors.l 

The  microstrticture  of  the  blades  is  reproduced  in  the 
accompanyius:;  jihotomicrographs,  figs.  5  and  0,  which 
are  both  at  500  diameters.  It  will  be  seen  that  the  nickel 
steel  is  in  the  soft  condition  and  consists  of  ferrite  hold- 
ing nickel  in  solution,  with  a  little  pearlite  running 
through  it.    The  stainless  steel  (fig.  6)  is  seen  to  consist 
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01  tiue-graiiied  struLture  resulting  trom  the  etJect  ot' 
tempering  upon  the  hardened  condition.  Fig.  7  shows 
the  structure  of  stainless  steel  when  hardened. 

The  experiment  shows  that  the  introduction  of  stain- 
less steel  for  use  in  turbine  blading  will  be  of  great  ad- 
vantage, and  it  is  quite  clear  that  improved  efficiency, 
due  to  the  retention  of  a  clean,  smooth  surface  on  the 
blades,  and  the  saving  of  time  and  of  awkward  situa- 
tions by  the  avoidance  of  shutting  down  for  repairs, 
reblading,  cleaning,  &c.,  will  be  of  direct  interest  to 
turbine  engineers. 

Through  the  courtesy  of  Mr.  Samuelsoii,  of  the  British 
Thomson-Houston  Co.,  the  results  of  a  similar  experi- 
ment performed  in  connection  with  one  of  the  B.T.H. 
turbines  have  been  made  available.  Early  in  1916,  the 
company  had  one  wheel  bladed  with  live  different  kinds 
of  material,  the  object  being  to  find  out  which  of  these 
would  best  stand  up  against  the  action  of  the  steam. 
The  row  of  blades  selected  was  situated  at  about  the 
middle  of  the  machine,  where  indications  of  erosion  and 
corrosion  had  frequently  been  seen.  The  blading  mate- 
rials selected  were  phosphor-oronze,  nickel-bronze,  brass, 
mild  steel,  and  stainless  steel  (two  hardened  and 
two  hardened  arid  tempered  stainless  blades  were 
inserted).  The  machine  was  put  into  service  in 
the  autumn  of  1916,  and  was  opened  up  for 
examination  for  the  first  time  in  April,  1918. 
The  inside  of  the  machine  was  found  to  be  per- 
fectly clean,  and  all  blading  in  good  condition.  A  cer- 
tain amount  of  erosion  was  visible  on  all  the  trial  blades 
except  those  made  of  non-rusting  steel ;  the  brass  blades 
seemed  to  have  suffered  most.  There  were  no  marks 
whatever  on  the  stainless  steel,  while  the  mild  steel  blade 
edges  were  rough;  phosphor-oronze  and  nickel-bronze 
seemed  to  have  the  same  resisting  quality  to  the  action 
of  the  steam  and  moisture. 

The  machine  was  then  closed  up  and  again  put  into 
service,  and  was  opened  up  a  second  time  for  examina- 
tion in  .Tuly,  1921,  when  the  inspection  confirmed  the 
previous  conclusion,  i.e.,  that  the  stainless  steel  blades 
were  in  very  good  condition  and  absolutely  unaffected, 
the  edges  being  as  sharp  as  when  put  in,  and  there  was 
apparently  no  difference  between  the  hardened  and  un- 
iiardened  samples.  The  phosphor-bronze,  nickel-bronze, 
and  brass  blades  were  all  rougiiened  at  the  entrance 
edge,  and  very  little  difference  was  noted  between  them. 
The  mild  steel  blades  were  badly  roughened,  and  the 
entrance  edge  was  worn  away  nearly  l/16th  of  an  inch. 
'■  As  far  as  resisting  properties  are  concerned,"  says 
Mr.  Samuelson,  "  the  stainless  steel  is  very  superior  to 
any  other  blading  material  which  we  have  so  far  tried." 
Another  interesting  experiment  was  performed  by 
Messrs:  Thomas  Firth  il-  Sons  with  a  three-throw  electri- 
cally-driven hydraulic  pump  manufactured  by  Messrs. 
Davy  Bros.,  Ltd.,  Siieffield,  working  at  a  pressure  of 
1,800  lb.  per  .sq.  in.,  and  installed  in  1915.  One  ram 
was  made  of  stainless  steel,  tiie  other  two  being  ol  the 
standard  non-ferrous  alloy  used  by  the  makers.  This 
pump  ran  continiio\isly — night  and  day — until  the  ter- 
mination of  the  war.  The  wear  on  the  stainless  ram  wa.s 
1 /64th  of  an  inch  on  the  diameter,  whilst  in  the  case  of 
the  non-ferrous  rams  it  reached  so  high  a  figure  as 
7/(i4ths  of  an  inch.  Fig.  4  illustrates  the  present  con- 
dition of  these  rods.  The  less  wear  ujjon  tiie  stainless 
rod  means  much  in  saving  wear  of  the  packing. 

Stainless  steel  is  an  alloy  containing  about  12  to  14 
per  cent,  of  chromium,  and  can  be  hardened  in  air,  oil, 
or  water,  the  hardening  temperature  being  not  760  or 
780  deg.  C.  as  in  the  case  of  ordinary  carbon  steel,  but 
950  to  1,000  deg.  (orange  yellow).  The  electric  furnace 
in  particularly  well  suited  for  the  production  of  stainless 
steel,  owing  to  the  highly  reducing  and  basic  conditions, 
keeping  phosphorus  and  sulphur  down,  and  tiie  high 
teiii])erature  ensuring  clean  ingots,  free  from  flaws.  The 
.steel  is  unaffected  by  most  acids,  exceptions  being  citric, 
formic,  and  sulphuric:  running  water,  moist  air,  <tc., 
have,  no  effect  on  it.  The  steel  scales  le.ss  than  other 
steels  at  higli  temperatures.  I'p  to  a  temperature  of 
800  deg.  C.  only  'superficial  colour  effects  are  observed. 


It  is  noteworthy  that  tiie  colour  changes  in  tempering 
occur  at  much  higher  temperatures  than  in  the  case  of 
carbon  steels.  The  thermal  conductivit}'  of  stainless 
steel  is  less  than  a  third  of  that  of  pure  iron.  The  best 
results  are  obtained  with  polished  surfaces,  but  this  is 
not  necessary  for  the  material  to  be  rust-resisting; 
grinding  should  be  done  with  water,  as  the  stainless 
property  is  impaired  by  scorching  the  material.  The 
steel  is  most  readily  machined  when  hardened  and  tem- 
pered by  heating  to  750-800  deg.  C.  and  cooling  in  air; 
tlie  softest  condition  is  obtained  by  heating  to  850-870 
deg.  C.  and  cooling  very  slowly. 

A  valuable  feature  of  stainless  steel  is  that  it  main- 
tains its  strength  at  high  temperatures,  having  a  break- 
ing stress,  when  hardened  and  tempered,  of  87  tons  per 
si|.  in.  at  500  deg.  C.  It  also  offers  a  high  resistance  to 
fatigue  when  tested  by  the  usual  methods. 

Since  our  visit  to  the  works,  Messrs.  Thomas  Firth 
and  Sons  have  informed  us  that  one  of  their  customers 
has  furnished  data  with  regard  to  stainless  steel  blades 
28  in.  in  length,  which  have  been  in  constant  service  in 
one  of  his  turbines  during  the  last  four  or  five  years, 
and  liave  given  entire  satisfaction.  This  example  proves 
that  long  blades  of  this  material  can  withstand  the 
vibratory  stresses  to  which  they  are  exposed. 

It  will  be  seen,  therefore,  that  Messrs.  Thomas  Firth 
and  Sons  are  to  be  congratulated  on  the  invention"and 
development  of  a  material  pos.sessing  properties  of  the 
first  importance  to  the  engineering  world,  and  that 
Sheffield  has  once  again  justified  her  position  at  the 
head  of  the  world's  steel-making  industry. 


THE     PRESENT     NEEDS,  OF    THE     BRITISH 
ENGINEERING     INDUSTRY. 


A  wMOLE-DAY  conference  of  members  of  the  British  En- 
gineers' Association  was  held  on  Wednesday,  October 
19th,  at  the  Hotel  Victoria,  London,  to  discuss  "  The 
Problem  of  Restoring  Vitality  to  the  Engineering  In- 
dustry." Mr.  Nevile  (iwynne,  president,  was  in  the 
chaiT. 

Among  those  j^i'esent  at  the  conference  were:  The  Rt. 
Hon.  Lord  Weir  of  Eastwood,  Mr.  E.  W.  Petter,  chair- 
man of  the  Executive  Committee,  Mr.  D.  A."  Bremner, 
director.  Sir  John  Cowan,  Sir  James  Kemhal,  S'ir  John 
E.  Thornycroft,  K.B.E.,  Sir  K.  Ashton  Lister,  M.P., 
and  Sir  Wilfred   Stokes,  K.B.E.  .... 

Between  the  morning  arid  afternoon  sessions  of  the 
conference,  luncheon  was  served,  and  an  important 
speech  on  the  industrial  situation  and  the  questions 
before  the  conference  was  made  by  Lord  Weir. 

The  conference,  after  full  discussion,  forwarded  to 
tlie  Prime  Minister  a  memoranduni,  recording  its  con- 
sidered opinion  that  the  following  are  essential  features 
and  conditions  of  a  national  effort  to  restore  i)rosperity 
to  the  engineering  industry:  — 

1.  Tlie  loyal  co-ope lat ion  of  latjour  in  a  great  national  effort 
to  revitalise  our  industries  ami  commerce  vyhich  are  the  only 
pos.sible  sources  of  its  own  well-being. 

•2.  The  repudiaition  by  the  trade  unions  of  the  declaiei 
policy  of  their  extremist  sections  to  render  the  system  of 
capitalism  and  private  enterprise  unworkable. 

3.  The  institution  of  compulsory  secret  ballots  by  the  trade 
unions. 

4.  The  reduction  of  cost  of  production  by  amending  the, 
conditions  affecting  the  output   per  £  of  wages  paid. 

5.  The  careful  consideration  of  a  national  trade  policy  more 
in  con.sonance  witli  the  new  conditions  with  respect  to  foreign 
competition  in  our  home  market  and  the  raising  of  tariff  walls 
al)road  tending  to  shut  out  our  exports. 

0.  The  development  of  the  home  m.rket  and  the  confine- 
ment to  this  country  of  contracts  involving  the  expenditure 
of  public  moneys. 

7.  Ilic  development  of  Tnarkets  within  the  Empire. 

K.  National  economy. 

SI.  Reduced  taxation  of  wealth  productive  industries. 

10.  Unemployment  relief  work  to  be  of  a  reproductive  nature 
to  the  greatest  extent  practicable. 

n.  Tlic  payment  of  doles  uncomiiensated  by  work  done  to 
lie  reduceil   tf)  the  minimum. 

1'2.  Cheaper  coal,  valued  in  tei-ms  of  heat  units. 

l.'i.  Due  con.«ideration  to  be  paid  by  the  Govi^rnment  to  the 
possible  clTccts  upon   industry  of  a  poh'cy  of  deflation. 
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14.  The  taking  of  drastic  measures  to  reduce  the  coat  of 
living  in  su  far  as  it  may  be  due  to  profiteering  by  the  few 
at  the  expense  of  the  many. 

15.  A  more  complete  and  better  oi"ganisation  of  industry  for 
its  good   government  from  within. 

In  the  opening  sentences  of  his  speech,  l-iord  Weir  said 
he  spoke  not  as  a  pohticiau  nor  as  an  economist,  but  as  a 
manufacturer  and  an  eugjuecr.  lie  congratulated  the  Asso- 
ciation on  holding  the  cuufereuce.  Such  action  was  very 
significant,  because  it  ch.sclosed  its  appreciation  of  the  gravity 
of  the  situation  and  its  recognition  that  success  could  only 
emerge  through  unity  of  eflurt  and  policy,  and  he  took  it 
that  the  conference  was  the  lirst  .-^tep  towarti  formulating  an 
engineering  policy.  He  went  on  to  refer  to  the  infinite  variety 
of  the  factors  involved  in  the  present  situation,  and  added 
that  no  single  course  of  action  by  it.seff  could  bring  about  any 
immediate  cure.  He  was  neither  a  pessimist  nor  an  optimist, 
but  he  wa.s  sure  that  no  British  engineer  who  was  aware  of 
the  past  history  of  British  engineering  and  the  tech- 
nical po.sition  of  the  craft,  could  fail  tu  be  confident  in  the 
tremendous  recuperative  power  of  the  industry.  The  patient 
was  sick — maybe  very  ill  indeed — but  his  constitution  was  a 
sound  one.  He  had  had  far  too  many  doctors  in  the  last 
few  years  and  far  too  many  patent  medicines.  The  organs 
were  all  right,  and  no  uijeratiuns  were  lequired.  In  Scotland 
they  had  cured  many  cases  by  the  cold-water  cure,  and  per- 
haps some  such  treatment  was  required  by  industry  to-day. 
The  problem  before  them  was  how  best  tu  restore  vitality  to 
the  eugineerfug  industry  to  assure  that  orders  would  revive 
as  insufficient  orders  were  being  received  to  give  employment 
to  the  workers.  Russia  and  other  countries  were  not 
buying.  New  enterprise  was  taking  a  rest  until  prices 
fell.  Countries  able  to  buy  were  not  buying  from  us  because 
our  prices  were  artificially  high.  There  was  a  certain  amount 
of  foreign  trade  deliuitcly  available  and  we  were  not  getting 
it.  There  was  also  home  trade  available,  but  home  firms 
were  not  getting  that.  In  the  expectation  of  reduction  of 
price,  customers  at  home,  in  the  Empire,  and  abroad  were 
restricting  and  postponing  their  demands.  Belgium  took  the 
recent  order  for  Chinese  locomotives  and  rolling-stock,  and 
under  to-day's  conditions  in  this  country,  he  failed  to  see 
why  Belgium  should  not  take  the  next  Chinese  order.  Again, 
during  the  last  nine  months  we  in  this  country  bought 
^19,000,000  worth  of  iron  and  steel  from  abroad,  "infinitely 
more  serious  and  more  significant  was  the  fact  that  during 
September,  19'21,  we  bought  more  iron  and  steel  from  abroad 
than  ever  we  had  done  in   the  past  history  of  this  country. 

He  desired  to  ask  those  who  were  supposed  to  lead  us  to 
answer  the  following  questiou  :  "  Which  is  the  best  states- 
manship, to  grant  British  credit  or  British  guarantees  of  credit 
to  a  foreign  country,  yes,  even  to  a  British  colony,  to  euable 
it  to  purchase  from  Glasgow  a  huge  bridge,  which  will  be 
built  of  imported  steel,  or  to  tell  the  British  steelmaker  and 
his  workers  that  these  credits  and  guarantees  will  be  withheld 
until  the  steelmaker  and, his  workers  can  arrange  between 
themselves  to  produ<'e  that  steel  at  home  and  give  the  neces- 
sary employment?  " 

The  Labour  Party's  programme  for  unemployment  called 
on  the  Government  to  provide  either  work  or  maintenance. 
Apart  from  the  underlying  fallacy  that  a  Government  could 
ever  carry  the  cummumily  ou  its  back,  in  contradistinction  to 
the  real  truth  that  the  community  caiTied  the  Government, 
such  a  suggestion  woutd  apparently  work  out  as  follows  :  Under 
it  we  should  have  a  local  authority  relief  scheme  in  Lanarkshire 
giving  unproductive  and  inefficient  employment  to  miners, 
ironworkers,  and  labourers,  working  alongside  closed  pits  and 
closed  iron  works,  while  Glasgow  harbour  was  filled  with 
ves.sels  bringing  in  imported  foreign  iron,  smelted  with  foreign 
coal.  That  was  the  type  of  ineffectual  and  purbUnd  policy 
which  api^eared  likely  to  emerge  from  the  manner  in  which 
one  heard  the  Government  proposed" to  deal  with  the  situation. 
The  main  que.stion  was  one  of  the  conditions  governing  the 
costs  of  production  in  the  different  countries,  and  it  applied 
not  only  to  the  most  highly  specialised  manufactures,  but  to 
the  lowliest  domestic  commodities.  British  employment  would 
bo  governed  by  the  cost  of  British  production.  Apart  from 
wage  rates,  wage  costs  were  inflated  to-day  by  unjustifiable 
working  conditions.  These  excess  costs  were  brought  about 
by  a  network  of  conditions  which  had  grown  up  during  the 
last  few  years  as  a  result  of  trade  union  pressure  exercised  in 
one  form  or  another.  .Ml  of  them  had  definitely  increased 
costs.  Against  this  he  failed  to  find  a  solitary  example  of 
trade  union  action  or  suggestion  to  secure  any  decrease  in 
cost.s.  The  trade  union  attitude  always  appeared  to  be  based 
on  the  assumption  that  the  profit  of  the  manufacturer  was 
suiificient  to  provide  for  all  these  alleged  improved  conditions, 
rr  that  they  could  be  passed  on  to  the  consumer  in  the  price. 
The  existing  state  of  the  industry  proved  that  both  assump- 
tions were  wrong.  The  trade  unions  forgot  that  we  were  no 
longer  the  only  industrial  nation,  that  we  must  not  only  sell 
abroad,  but  that  our  home  market  was  an  open  one. 

Lord  Weir  said  it  was  his  conviction  that  very  few  yet  fully 
realised  the  true  incidence  of  the  shortc-r  working  week  on 
costs  and  prices,  and  the  extent  fi)  which  this  single  item 
had  contributed  to  produce  to-day's  situation.  After  assuming 
the  enormous  burdens  place!  on  us  by  the  war  and  the  further 
burdens  on  our  industry  brought  about  by  the  dislocation  of 
world  trade,  it  was  ditficult  to  see  how  we  were  warranted  in 
agreeing  to  assume  not  only  the  burden  of  a  15  per  cent. 


increase  in  wage  rates  per  hour,  but  the  further  burden  of  ' 
additional  capital  charges  to  enable  output  to  be  produced  in 
the  shorter  period,  the  additional  oncost  charges,  and  the  very 
miscellaneous  mass  of  increases  brought  about  in  different 
industries  by  two  men  being  required  in  place  of  one,  and  by 
three  shifts  in  place  of  two. 

He  estimated  the  increase  in  cost  of  British  products  last 
year  due  to  the  shortened  week  at  over  £-2/io.<J<X>,<J*A».  Output 
had  gone  down  approximately  in  proportion  to  the  hours.  To 
reduce  costs  m  a  normal  year  by  £'200,000,000  without  affecting 
weekly  earnings  would  be  the  most  direct  and  immediately 
effective  help  which  could  be  given  to  many  of  our  industries 
to-day. 

The  speaker  went  on  to  refer  to  the  obstruction  to  systems 
of  remuneration  by  result,  the  rules  and  regulations  affecting 
overtime  and  night  shift  working,  and  (jther  matters  wnich, 
if  abohshed,  would  effect  a  substantial  reduction  in  the  cost 
of  a  British  working  hour  without  affectmg  the  worker's  pay. 

If  the  aboUtion  of  restrictive  conditions  were  now  discussed 
with  the  trade  unions  in  a  spirit  of  frankness,  and  an  agree- 
ment was  reached^  any  further  wage  rate  reductions  should  be 
viewed  in  association  with  the  cost  of  living,  subject,  of  course, 
to  the  possibihty  of  drastic  economic  ditficulties  intervening 
to  prevent  this.  Since  the  armistice  the  controlling  authorities 
on  the  costs  of  production  had  been  the  Government  and  those 
who  had  led  trade  union  pohcy.  It  was  obvious  that  that 
I'ontrol  should  have  been  exercised  by  the  two  real  authorities, 
the  employers  and  their  men.  The  Government  had  prac- 
tically abolished  its  control.  Those  who  guided  the  workers' 
policy  had  not.  The  industrial  perfomiance  of  the  country 
was  now  a  lamentable  one.  Labour  as  a  political  movement 
looked  to  the  Government  to  revive  trade.  They  would  be 
disappointed,  because  no  Government  could  revive  trade.  On 
the  employers  and  the  workers  lested  the  main  responsibility 
of  trade  restoration,  and  on  their  combined  performance  em- 
ployment depended.  He  believed  that  were  the  Government 
to  declare  what  it  already  knew — that  the  power  of  trade 
unionism  used  by  the  men  who  now  controlled  it  for  purely 
political  purposes  had  become  a  tyranny  and  a  menace  to  the 
workers  themselves,  that  it  was  bidding  fan'  to  ruin  the 
industrial  po.sition,  and  with  it  the  well-being  of  the  people 
of  this  country,  and  that  recognising  this  it  had  determined 
that  the  exerci.se  of  this  power  for  evil  should  be  curtailed  and 
restricted — that  it  would  rally  to  its  support  and  assist- 
ance multitudes  who  were  silently  suffering  at  this  moment 
and  looking  for  a  banner  under  which  to  struggle  for  their 
freedom. 


INDUSTRIAL     RESEARCH. 


The  Progress  Report  of  the  British  Electrical  and  Allied  In- 
dustries Research  Association  for  the  September  quarter  gives 
particulars  of  the  several  important  industrial  researches 
carried  out  under  the  dii'ection  of  that  body.  The  work  of 
the  Association  is  conducted  by  committees  under  eleven 
sections,   and  the  Report  indicates  progress  in  each  of  these. 

In  Section  A  (Fibrous  Insulating  Materials)  the  results 
of  the  classification  of  users'  requirements  have  shown  that 
two  grades  of  treated  fabric  are  sufficient  to  meet  all  ordinary 
demands.  For  fabrics  of  the  higher  grade,  which  have 
hitherto  been  purchased  on  a  basis  of  price,  breakdown  volt- 
age, and  appearance,  the  Committee  is  developing  better 
technical  criteria.  Tests  under  working  conditions  are  yield- 
ing data  which  will  define  the  fundauK'ntal  constants  of  these 
materials.  Improved  test  methods  for  untreated  papers  have 
been  evolved  as  a  result  of  experiments,  and  these  are  to 
form  the  ba.sis  of  a  specification.  Rivsearches  on  fibres  and 
boards  have  been  undertaken  under  three  fieads — press-board 
(including  presspahn),  varnish-paper  products,  and  vukanised 
fibre.  Bxi>eriiuents  on  press-board  have  indicated  the  best 
methods  for  testing,  and  these  will  form  the  basis  of  a  forth- 
coming specification.  The  corresponding  work  on  the  two 
other  classes  of  material  is  .scarcely  eo  advanced. 

The  experimental  work  on  composite  insulatuig  materials 
(Section  B)  has  so  far  progressed  as  to  euable  a  specification 
to  he  drafted.  This  embodies  the  results  obtained  on  the 
important  mechanical  and  electrical  properties,  but  inflam- 
mability, machining  qualities,  and  certain  other  properties  are 
still  under  investigation.  A  comprehensive  research  on  porce- 
lain, with  particular  reference  to  insulation  resi.stapce,  im- 
provement of  surface,  and  dielectric  strength  is  being  pur- 
sued, with  the  co-operation  of  the  G.P.O.  and  of  the  manu- 
facturers. Samples  have  been  obtained  from  the  former 
showing  surface  deposits  which  adversi^ly  affect  the  insulat- 
ing properties,  whilst  the  latter  are  invited  to  submit  samples 
for  resistivity  and  electric  strength  tests,  including  resistivity 
tests  at  high  temperatures. 

In  the  section  dealing  with  mica,  classification  is  com- 
pleted, and  the  Committee  will  carry  out  further  detailed  re- 
searches on  the  various  qualities,  in  co-operation  with  the 
Oommittw  of  the  new  Section  L.  .\  reiwrt  will  shortly  be 
ready  on  the  use  of  mica,  for  commutators  and  condensers; 
the  experimental  work  on  the  abrasive  hardness  of  mica  is 
not  yet  completed,  however. 

Numerous  researches  on  insulating  oils,  referred  to  in  the 
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kst  report,  are  still  under  way.  The  study  of  resistivity  in 
relation  to  moisture  content  and  dielectric  strength  has  neces- 
sitated comprehensive  research,  particularly  as  certain  new 
facts  arising  from  the  investigations  requiie  Jurther  con- 
sideration. The  provisional  specification  for  insulating  oils 
drawn  up  and  submitted  to  the  B.E.S..\.  has  called  forth 
suggested  improvements  which  are  being  dealt  with. 

In  Section  F  (Conductors),  work  on  buried  cables  at  the 
N.P.L.  and  at  Newca.stle  will  shortly  be  reviewed.  'ITiere 
ha.s  lieen  some  delay,  due  to  the  necessity  of  carrying  out  tests 
on  finished  cables  instead  of  component  parts,  as  originally 
intended.  The  work  on  overhead  line  conductors,  and  on 
the  strength  of  wooden  poles,  is  nearing  the  report  stage. 

The  Committee  of  Section  G  (Electric  Control  .Apparatus) 
has  several  most  important  researches  in  hand.  The  work  on 
the  rupturing  capacity  of  oil  circuit  breakers  has  been  mapped 
out,  and  an  adaptable  model  switch  and  certain  sensitive 
recorders  have  been  specially  designed  for  this  programme. 
The  Home  Ofiice  at  Eskmeals,  and  the  N.P.L.,  still  continue 
the  research  on  the  pressures  developed  in  switch  chambers 
by  gaseous  explosions  and  the  rupturing  of  electric  circuits. 
From  the  critical  examination  of  available  data  on  heavy 
duty  fusible  cutouts,  a  research  programme,  on  these  heavy- 
duty  fuses  is  being  built  up. 

Direct-current  circuit  breakers  have  been  the  subject  of 
extensive  inquiries,  which  only  emphasise  the  lack  of  funda- 
mental data  on  this  subject.  However,  with  such  materia! 
as  is  available,  it  is  hoped  to  make  a  commencement  of  prac- 
tical tests.  The  electrical  engineers  of  the  L.C.C.  and  L. 
and  N.W.  Railway,  and  other  u.sers  and  manufacturers  are 
co-operating  in  this  work.  The  extensive  work  on  joints  and 
contacts  already  done  at  the  N.P.L.  and  elsewhere  is  being 
supplemented  by  a  study  of  heavily  loaded  joints  existing  in 
various  installations. 

The  Association  is  participating  in  the  research  on  the 
corrosion  of  condensers  by  the  Corrosion  Committee  of  the 
Institute  of  Metals.  It  is  expected  .shortly  to  issue  an  ex- 
planatory report  of  the  results  so  far  obtained,  and  steps  are 
being  taken  to  bring  manufacturers  into  closer  touch  with 
the  investigators  during  the  experimental  work.  In  the  same 
way.  it  is  intended  to  keep  manufacturers  in  close  touch  with 
the  experimental  work  on  turbine  nozzles  (under  Section  .1) 
now  proceeding  at  the  College  of  Technology,  Manchester. 
It  is  hoped  to  extend  this  work  to  the  question  of  tempera- 
ture di.stribution  on  turbines,  and  to  new  investigations  on 
the  properties  of  steam.  Blading  materials  are  already  being 
tested  under  working  conditions  by  manufacturers  co-operat- 
ing with  the  N.P.L. 

\  conference  of  the  Committee  of  Section  K  (synthetic 
resins)  has  been  held  with  various  Government  Departments, 
throuch  the  instrumentality  nf  the  Department  of  Scientific 
and  Industrial  Research,  and  a  good  understanding  of  the 
requirements  for  different  purposes  arrived  at.  Other  aspects 
of  the  use  of  synthetic  resins,  with  which  this  Committee  is 
dealing,  are  :  the  provision  of  adequate  supplies  at  all  times, 
moulded  synthetic  resins,  and  the  properties  of  materials  of 
svnthetic  resin  with  a  fibrous  support.  The  work  of  all  the 
Committees  dealinc  with  insulation  is  being  reviewed  and  co- 
ordinated by  the  Committee  of  Section  li.  which  deals  with 
dielectrics  in  general,  and  supersedes  the  old  Joint  Com- 
mittee on  Dielectric  Losses  and  Allied  Phenomena. 


EXPORTS    AND    IMPORTS    OF    ELECTRICAL 
GOODS    FOR    SEPTEMBER,    1921. 


The  returns  of  electrical  business  during  September  show 
increased  totals  in  all  sections.  In  the  case  of  the  exports  the 
value  increased  from  fl. 284, -511  in  .\ugust  to  f  1,30.5, 5-50  in 
the  month  under  review,  while  the  imports  reached  a  total 
of  ±'178,900,  as  compared  with  ^140,334  in  the  previous  month. 
The  re-exports  total  of  ^617,300  is  an  advance  of  ;£2,800  on 
the  August  figures. 

In  the  export  section  the  business  in  telegraphic  and  tele- 
phonic material  and  apparatus  showed  an  increase  of  .i'.5.5.(X10. 
Batteries,  meters,  and  insulated  wire  also  reached  higher 
values,  but  there  was  a  falling  off  in  the  sections  for  electrical 
goods  '£17.000),  in  lamps  (jE10,000),  and  in  electrical  machi- 
nery  ff-25,000). 

In  the  imports  increased  values  are  recorded  in  all  sections 
with  the  exception  of  meters. 

The  accompanying  tables  of  electrical  exports  for  the  first 
nine  months  of  1913.  1920.  and  1921  .show  gross  totals  of 
±'.i.4.^3.fi7fi  for  1013.  .£0.a«,279  for  1920.  and  £14.294.881  for 
1921:  the  monthlv  averages  are  £003,000  for  1913,  £1.067,000 
for  1920,  and  £1. 5^,330  for  1921.  Tlie  total  number  of 
electric  glow  lamps  exported  during  the  first  nine  months  of 
1913  was  2.329,.5S7,  as  roniDared  with  3.387.688  in  1920  and 
3,683.407  for  the  wime  period  in  1921. 

The  total  weight  of  elpftrical  machinery  exports  for  January 
to  September  of  1913,  192ri,  and  1921  were  20,167  tons.  .7.621 
toDB,  and  14,195  tons  respectively. 


ToT.ALS  OF  Electrical  Exports  for  the  First  Nine  Months 
OF  1913,  1920,  .\ND  1921. 

1913.         1920 
£ 
Electrical  goods  and  apparatus    678,727 


Insulated  wire 

Glow  lamps         

.A.rc  lamps  and  posts  ... 

Batteries  

Meters        

Carbons  

Electrical  machinery   ... 
Telegraph  and  telephone 
material,  apparatus.  &c. 


760,303 
.  114,453 
39,87,5 
.  185,aS7 
.  132,956 
8,239 
1,669,287 


£ 
1,366,347 
2.773,116 
193,602 
25,803 
399,191 
294,072 
80,158 
1,690,903 


1921 

£ 

1,633.607 

2,661.565 

368,268 

17.,574 

558.276 

386.991 

56,595 

3.846.238 


1,853,949    2.780,087    4.765,767      ; 
5.433,676    9,603,279  14,294,881 


Values  ok  Electrical  Exports  and  Iaiports  for 
September,  1921. 


Exports. 

Imports. 

Re-exports, 

Electrical  goods  aud  apparatus  ... 

£lU.fi69 

£35,046 

£3,645 

Insulated  wire      

227,784 

15,893 

98 

(ilow  lamps           

25.828 

1R,419 

604 

Arc  lamps  and  parts       

880 

507 

3,54 

Batteries    ...         

."..5,507 

6.548 

10 

Meters        

42.(!01 

3,243 

618 

Carbons      

i.rr.T 

14.74(; 

1.376 

Electrical  miic/iineri/  : — 

Railway  and  tramway  motois  ... 

19.304 

— 

_ 

Other  motors  and  generators     . . . 

•      212,430 

— 

— 

Switchboards  (not   telegraph    or 

telephone")     

27,703 

S,34i; 

- 

Electrical     machinery     (unenu- 

merated)              

149.049 

55,187 

3.69:; 

Telegraph  and  telep/ione  cable 
and.  material  : — 

Telegraph  and  telephone  wires 
and  cable  (not  submarine)     . . . 

Submarine  telegraph  and  tele- 
phone cable      ...         

Telegraph  and  telephone  instru- 
ments and  apparatus  ... 

Totals... 


4..598  — 


195,627 
£1,305.5.50      £178,900    £17.300 


CORRESPONDENCE. 


Lettert  reetived  by  ut  after  6  p.m.  on  Tuesday  cannot  appear  until 

the  following  week,  CorrespoTidents  should  forward  their  cmnmuni- 
catio-its  at  ths  earliest  possible  moment.  No  letter  can  be  published 
'mless  we  hare  the  writer's  name  and  address  in  our  possession 


The   Principles  of   Wages  Determiaation. 

In  your  leader  on  the  above  subject  you  advocate 
Whitleyism  as  the  most  likely  method  for  arriving  at  a  fair 
division  of  profits  between  Capital  and  Labour.  Quite  right, 
but  let  us  first  look  at  facts  and  see  what  margin  there  is 
for  readjustment.  Mr.  F.  Deutsch,  Director  of  the  A.E.G., 
of  Berlin,  presented  to  the  Berlin  Chamber  of  Commerce 
some  two  years  ago  statistics  collected  between  1908  and  1917 
from  66  industrial  companies,  and  he  found  that  the  average 
share  of  the  profit  obtained  by  the  workers,  both  manual  and 
professional,  amounted  to  76.7  per  cent.,  taxation  absorbed 
11.7  per  cent.,  and  the  capitaUsts'  share  was  11.6  per  cent. 
Not  much  margin  here  for  improving  the  workers'  reward ! 
But  the  position  has  worsened  since  the  Armistice.  Mr. 
Deutsch  (as  you  will  find  in  the  E.T.Z.  of  October  6th)  has 
now  extended  his  investigations  to  152  industrial  companies, 
and  finds  the  following  ratio  of  division  :  — 

Wages  and  salaries         84.9  per  cent. 

Taxes  and  rates  ...         11.7  per  cent. 

Capital       3.4  per  cent. 

Practically  no  margin  for  re-adjustment.  I  have  no  similar 
figures  for  English  conditions,  but  it  seems  unlikely  that  here 
the  margin  will  be  appreciably  greater.  Before  we  can  talk 
of  fair  division  there  must  be  something  to  divide  amon^jst 
State,  Capital,  and  Ijabour.  This  means  that  we  mint  re- 
move all  restrictions  to  the  production  of  wealth.  There  are 
many,  but  I  will  only  mention  one.  and  that  is  the  most 
potent,  namely,  the  private  ownership  of  the  land.  Wealth 
can  only  be  produced  by  applying  mental  and  manual  labour 
to  the  natural  resources  found  on  and  in  the  earth,  which 
is  the  storehouse  from  which  every  man  either  directly  or 
indirectly  draws  his  sustenance.  Free  access  is  therefore  the 
primary  essential  for  improving  our  social  conditions.  By 
free  access  I  do  not  mean  that  the  workers  should  simply  rob 
the  landlord  of  the  land  he  claims  unconditionally  to  control. 
The  cure  would  be  wor.se  than  the  evil,  as  we  see  by  the 
present  conditions  of  Russia.  What  I  mean  is  that  the  hold- 
ing of  land  should  be  subject  to  the  payment  of  a  tax  assessed 
in  relation  to  its  value  in  the  open  market,  whether  the  land 
is  left  idle  or  let  or  worked  by  the  owner  himself.    Such  » 
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tax  can  be  imposed  by  Parliament,  and  in  fact  the  1909 
Budget  was  a  half-hearted  attempt  at  such  a  policy,  but  it 
was  dropped  by  the  Liberals,  and  the  complicated  nature  of 
the  proposal  with  its  many  exemptions  and  restrictions  would 
have  made  it  unworkable.  A  tax  if  universally  apphed 
regardless  of  the  size  of  the  holding  would  not  interfere  with 
private  enterprise,  and  would  leave  existing  contracts  undis- 
turbed. It  is  true  that  it  will  require  some  time  to  get  into 
working  order,  but  if  the  nation  were  assured  that  it  would 
be  imposed  without  unnecessary  delay,  the  public  would  very 
readily  agree  to  provide  (with  the  security  of  future  pros- 
perity) the  necessary  funds  to  help  all  industries  to  tide  over 
the  present  time.  Land  value  taxation  is  the  true  remedy  for 
the  social  malady,  and  when  Ihis  is  achieved  it  will  be  time 
to  talk  of  Whitleyism.  co-operation,  municipal  trading  or 
private  enterprise  and  the  fair  remuneration  of  Capital  and 
Labour. 

Glsbert  Kapp. 

Birmingham. 
October  Wnd,  1921. 

[We  are  inclined  to  think  that  the  conciliatory  spirit  en- 
gendered by  the  practice  of  W'liitleyism  would  be  more  likely 
to  lead  to  an  agreement  as  to  f(iuitable  division  of  profits  than 
would  controversy  on  the  taxafmn  of  land  values. — Eos.  Elf.c. 
Eev.J 

"'  Grinding  "  versus  "  Turning  "  of  Commutators. 

Your  contributor  (Mr.  Joseph  T.  Towlson)  on  page  461  of 
the  Ki.KCTRic.AL  Keview.  October  7th,  commentmg  on  Mr. 
Uweii  Linley's  article,  appears  to  favour  turning  as  against 
grinding.  When  we  read  Mr.  Linley's  opinion  in  favour  of 
grinding  we  thought  that  he  «as  pushing  at  an  open  door, 
and  that  he  was  recommending  a  method  already  approved 
by  every  electrical  engineer. 

As  inventors  and  makers  of  machines  for  grinding  com- 
mutators and  shp  rings  m  position,  we  may  be  prejudiced, 
and  it  might  be  alleged  that  we  desii'e  a  cheap  advertise- 
ment in  addition  to  our  usual  advertisement  appearing  regu- 
larly in  your  paper.  But  we  think  yom'  readers  are  entitled 
to  some  "  statements  of  facts  "  other  than  those  given  by 
Mr.  Towlson.     We  therefore  give  you  the  following  :  — 

(1)  Leading  manufacturing  electrical  engineers  are  our  best 
customers. 

('i)  Leading  electrical  undertakings  grind  then'  commuta- 
tors, as  do  leading  collieries  and  large  steel  works. 

(y)  A  commutator  grinder  was  recently  installed  at  Lots 
Road  generating  station. 

(4)  .\lthough  trade  is  bad,  we  have  sold  more  commutalur 
grinders  during  the  past  year  than  in  any  previous  year. 

(5)  Our  motor-driven  grinder  was  designed  at  the  sugges- 
tion of  the  Admiralty,  and  the  four  battle  cruisers  about  to 
be  built  are  to  be  equipped  with  commutator  grinders. 

(6)  Leading  electrical  engineers  have  adopted  the  grinding 
method  after  trying  the  turning. 

On  the  respective  merits  of  grinding  and  turning  it  would 
not  be  decent  for  us  to  enter  into  controversy,  although  we 
could  urge  several  convincing  reasons  in  favour  of  the  former 
in  addition  to  those  stated  by  Mr.  Linley.  But  we  think 
that  the  above  "  statements  of  facts  "  will  be  conclusive  proof 
of  the  opinion  held  by  electrical  engineers. 

John  Phillips  &  Co. 

London. 
October  13th,  1921. 

.4.C.   Organ   Blowers. 

Having  had  charge  of  several  organ-blowing  equipments,  I 
have  followed  with  much  interest  the  correspondence  on  the 
above,  but  there  is  one  type  of  motor  which  I  have  not 
seen  mentioned;  it  really  deserves  to  be  better  known.  I 
refer  to  the  "  Bandy."  The  regulations  as  to  limitation  of 
starting  current  are  strictly  eufoned  here,  and  this  motor 
complies  with  them  in  every  respect. 

There  are  in  this  town  stime  14  organs  blown  electrically, 
some  with  two,  others  with  three  feeder  bellows  operated  by 
means  of  fast  and  loose  pulleys,  but  of  course  the  rotary 
blower  makes  much  the  best  job.  Going  away  from  the  sub- 
ject for  a  moment,  one  of  the  characteristics  of  the  above- 
mentioned  motor  is  its  wide  range  of  speed  variation,  in- 
valuable in  such  cases  as  driving  printing  machines. 

In  conclusion,  while  on  this  subject  of  motors,  while  the 
machines  themselves  are  really  good  sound  jobs,  the  con- 
trollers or  starters  leave  much  to  be  desired. 

Eastbourne. 
October  'Hth,  19'21. 

Supply  Without  Statutory  Powers. 

Regarding  Mr.  Barber's  doubts,  the  statements  made  were 
absolutely  accurate.  The  barrowful  meant  1  cwt..  and  the 
coal  merchant  supplying  it  will  confirm  what  was  written 
inere  la  nothing  miraculous  about  it.     Details  herewith:  — 

iingme,  Havey-Paxman  automatic  expansion,  built  in  1883 
Maximum  h.p.  14,  economic  h.p.  10  to  11.     Running  at  one- 

n?  .'^^^^  generally.    Grate  area  3J  sq.  ft. 

Ctoal  nsed  daily  in  raising  steam  33  lb.    (average  of  many 


careful  tests),  'fime  run,  li  hours  on  79  lb.  Just  at  random, 
the  coal  used  June  12th-2.5th,  191.5,  was  14i  cwt.  in  14  days. 
Total  coal  in  1915,  45  tons.  Average  per  kWh  actually  sold, 
17  lb. ;  per  kWh  at  generator  terminals,  12  lb. 

The  other  figures  referred  to,  taken  simply  as  pubhshed, 
are  17  and  38  lb.  per  unit. 

I  hasten  to  disclaim  any  intention  of  making  the  ridiculous 
suggestion  that  this  small  plant  would  normally  come  any- 
where near  the  efficiency  of  a  modern  station  of  a  million 
units  annual  output. 

It  may  be  of  interest  to  add  that  this  village  supply  grew 
up  from  a  home-made  i-kW  overtype  generator  installed  in 
a  small  local  works  in  the  day.s  of  the  old  carbon-filament 
lamp.  The  advent  of  the  Osram  lamp  made  it  possible  for 
the  villagers  to  pay  the  inevitably  high  cost  per  kWh  and 
still  obtain  cheap  hght,  and  the  opportunity  was  immediately 
seized.  The  first  engine  on  the  job  was  an  A  type  vertical 
steam  engine,  bought  for  £5  twenty  years  before. 

I  am  sure  Mr.  Barber's  experiences  will  interest  many 
readers. 

A.  O.  G. 

October  24th,  1921. 

A  SuctioU'gas  Problem. 

With  reference  to  "0.  N.  E.  Morequery's  "  inquiry  about 
the  deodorising  of  the  waste  gases  of  a  suction  plant,  1  think 
if  he  will  make  inquiries  of  Messrs.  Crossley  Bros,  he  will 
get  particulars  of  a  device  which  they  used  to  make  for  fittmg 
on  the  waste-pipe  chimney  of  producers  which  keeps  the 
waste  gases  continually  deodorised  by  means  of  a  weak  =iiu- 
tion  of  permanganate  of  pota.sli,  doing  away  with  neighbours' 
complaints.  The  great  advantage  of  permanganate  over 
most  deodorisers  is  its  cheainiess  and  its  lack  of  any  smell, 
many  deodorisers  only  substituting  one  smell  for  another. 

He  might  also  try  the  same  stuff  in  the  overflow  sumps  if 
it  is  worth  while,  it  being  generally  considered  unnecessary 
to  consider  the  olfactory  (or  any  other)  sensitiveness  of  the 
engineers  who  look  after  the  plant. 

If  your  inquirer  has  any  trouble  in  getting  particulars  of 
the  above  device,  I  think  I  can  send  him  a  sketch. 

Napoleon. 

October  2'2nr7,  1921.  . 

The  E.T.U.  and  Station  Engineers. 

It  may  interest  your  readers  to  learn  that  after  an  investi- 
gation by  the  National  Executive  Committee  of  the  Electrical 
Trades  Union  into  the  control  of  the  London  Station  Engi- 
neers' Sectiori  by  the  District  Council,  they  have  decided  to  set 
up  a  Committee  composed  solely  of  station  engineers  with 
lull  powers  of  control  for  that  section,  apart  from  the  London 
District  Council,  and  subject  only  to  the  National  Executive 
Committee. 

Delta. 

Cleaning  Enamelled  Slate. 

Replying  to  your  inquirer  on  the  above  question.  I  can 
supply  a  mixture  that  will  clean  and  polish  enamelled  slates 
or  other  highly  poli.*ed  surfaces,  and  will  not  finger-mark. 
The  only  precaution  to  be  taken  in  its  use  is  that  the  surface 
must  be  cleaned  with  .soap  and  water  first,  to  remove  any 
grease  or  furniture  cream  that  has  been  u.sed  on  it. 

Rotherham.  R.   e.  Smith. 

October  11th.  1921. 


The  Contractor's  Future. 

Writing  as  a  contractor,  I  think  the  last  paragraph  of  Mr. 
.Jeary's  letter  is  the  crux  of  the  whole  matter.  To  give  you 
an  instance,  I  was  called  in  to  undertake  some  wiring  work 
for  a  well-known  institution  which  is  more  concerned  with 
the  spiritual  welfare  of  the  peoi)lc  than  their  electrical  re- 
iiuirements.  and  to  my  surprise,  when  I  offered  to  supply 
lamps.  I  found  the  E.L.M.A.,  with  its  usual  generosity,  had 
graded  this  institution  at  4  per  cent,  over  the  usual  trade 
terms.  It  seems  to  me  that  in  a  great  many  ca.ses  discounts 
are  given  to  users  without  any  apparent  reason,  the  excuse 
generally  being  that  they  employ  an  electrician  on  the  pre- 
mises; the  "electrician  "  is  often  a  hall  porter  or  the  boots, 
who  can  replace  a  fuse  occasionally,  and  when  the  manu- 
facturers wake  up  to  the  fact  that' the  contractors  will  not 
assist  them  by  stocking  and  showing  goods  unless  these  trade 
discounts  are  stopped  to  users,  neither  Mr.  Hawkins  nor  any 
other  factor  will  have  much  to  complain  of. 

London.  a.  G.  Hudson. 

October  19tfc.  1921. 


The  Municipal  Tramways  Conference. 

Your  Editorial  and  your  report  of  the  above  in  the  Review 
of  the  7th  inst.  are  particularly  valuable  at  the  present  time 
when  tramways  are  being  made  the  target  of  so  many  ill- 
informed  attacks,  but  it  appears  to  me  that  verv  much  inore 
IS  needed  to  deal  effectually  with  the  situation.  ' 

May  I  quote  my  position— it  is  typical  of  many.  ka  a 
member  of  a  County  Council  owning  framwavs  I  am  keenly 
mterested   in  the  battle   of   trams  ii.    'buses.  "  Which  is   the 
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moat  economical,  the  safest,  the  least  obstructive,  the  best 
in  the  public  interest,  from  all  points  of  view?  These  are 
the  questions  we  have  to  decide,  but  decision  is  difficult. 
The  'bus  companies  loudly  acclaim  their  vehicle,  and  dis- 
parage the  tramcar.  In  this  the  lay  Press  blindly  follows 
them.  The  tramway  authorities  mildly  point  out  the  advau- 
iage  of  tramcars.  Two  things  are  certain ;  first,  the  rates 
are  being  saddled  with  a  heavy  burden  of  road  costs  due  to 
the  destruction  caused  by  'bus  tratVic,  whilst  the  tramways 
are  imfairly  burdened  with  heavy  charges  for  road  construc- 
tion and  niaintenance :  secondly,  tramways  undoubtedly  keep 
down  fares;  this  in  these  days  of  gigantic  traffic  trusts  is 
something.  But  the  point  is  that  we  want  something  more. 
We  need  straight,  skilled  and  unbiased  information.  Cannot 
the  Institution  of  Electrical  Engineers  do  something?  I  sug- 
gest that  it  set  up  a  committee,  one  capable  of  going  right 
to  the  root  of  the  matter,  and  issue  a  report  in  terms  of 
passenger-miles — not  vehicles — get  at  all  the  costs,  hidden 
and  otherwise.  What  does  a  'bus  cost  in  road  destruction':' 
What  is  the  true  cost  of  running  a  tramway,  including  fair 
road  charges?  What  are  the  relations  of  the  'bus  companies 
to  the  trusts,  and  how  would  these  operate  if  ti-amcars  were 
withdrawn?  These  and  many  other  points  need  clearing  up. 
and  if  the  Institution  could  see  its  way  to  undertake  such  a 
work  it  would  undoubtedly  serve  a  great  pubUc  need. 
William  B.  Pinching,  A.M.I.E.E., 
London.  MembeT  Middlesex  County  Council,  dc. 

October  nth,  1921. 

The  Durability  of  Lead-covered  Wiring. 

If  "  W.  T.  J."  had  given  the  reasons  advanced  (if  any)  by 
his  practical  electrician  friend,  as  to  what  was  likely  to  cause 
the  deterioration  of  the  lead  covering  in  six  or  seven  years' 
time,  one  could  have  dealt  with  his  question  better.  Vague 
statements  are  always  difficult  to  controvert  or  confirm.  I 
cannot  imagine  anything  in  an  ordinary  private-house  instal- 
lation which  would  bring  about  such  a  condition,  provided 
the  wiring  was  properly  installed  and  efficiently  bonded. 
Apart  from  mechanical  strength,  lead  is  surely  one  of  the  most 
durable  metals — if  not  the  most  durable.  It  is  used  for 
roofing,  stained-glass  windows,  and  in  many  similarly  exposed 
situations.  Hundreds  of  examples  probably  exist  to-day 
in  ancient  buildings,  where  the  original  lead  is  intact  after 
being  so  exposed  for  anything  from  a  century  upwards.  The 
lead  composition  water  pipes  in  my  house  are  about  30  years 
old,  and  are  as  good  to-day  as  when  they  were  first  put  in. 
In  the  large  suite  of  offices  where  I  write  this  letter,  the 
staff  lavatory — an  eternally  moist  place — is  wired  with  the 
Henley  wiring  system,  the  sheathing  of  which  is  lead  com- 
position. That  installation  was  put  in  nine  years  ago,  and 
the  sheathing  is  as  good  to-day  as  it  ever  was.  It  shows  not 
the  slightest  signs  of  any  deterioration,  and,  from  its  appear- 
ance, seems  Likely  to  rival  Tennyson's  babbling  brook,  which, 
your  readers  will  remember,  "  goes  on  for  ever." 

I  have  personal  knowledge  of  many  other  installations  on 
the  Henley  wiring  system  which  were  put  in  10  years  ago, 
when  this  system  was  introduced,  and  which  are  perfect 
to-day,  and  these  installations  comprise  a  great  variety  of 
types  of  buildings  embracing  all  sorts  of  conditions.  For 
many  years  before  then,  lead-covered  wires  and  cables  W'ore 
installed,  and  are  still  in  use.  In  tunnels,  cellars,  and  such 
places,  where  there  is  no  risk  of  mechanical  damage,  unpro- 
tected lead-covered  cables,  large  and  small,  for  all  sort  of 
amperages  and  pressures,  have  been  in  use  for  very  many 
years. 

It  would  be  interesting  to  have  some  evidence  adduced  by 
"  W.  T.  J.'s  "  practical  electrician  of  where,  and  under  what 
eonditions,  lead-covered  cables  or  wires  are  reputed  to  fail 
in  a  few  years.  If  such  is  not  forthcoming,  one  can  but 
assume  that  the  statement  has  been  made,  as  are  many 
others  of  a  like  nature,  on  mere  supposition  and  from  per- 
sonal prejudice. 

Othello. 

October  19th.  1921. 

"  W.  T.  J."  asks,  in  your  issue  of  the  14th  inst.,  for 
opinions  on  the  durability  of  this  wiring.  I  can  tell  him  that 
I  have  used  it  in  several  largo  buildings  in  Calcutta  with 
complete  success.  These  installations  have  been  in  use  for 
seven  years  at  least.  In  cases  where  trouble  has  occurred  I 
have  always  found  it  due  to  failure  {or  omission)  of  the 
earthing  connections.  This  earthing  is  a  sine  qua  no?) 
for  metal-sheathed  (especially  lead  sheathed)  systems,  and  i« 
provided  for  in  the  LEE.  Wiring  Rules,  Nos,  66  and  68. 

Teddington.  A.  K.  Taylor.  M.I.E.E. 

October  I8th,  1921. 


This  system  properly  installed  forms  one  of  the  most 
durable  and  cheapest  house  wiring  installations  that  can  be 
devised.  The  lead  casing  is  ordinarily  incorrodible  and  im- 
mune from  chemical  and  electrolytic  attack,  neither  is  it 
affected  by  damp  or  exposure  to  the  atmosphere. 

The  weak  points  (as  with  most  other  systems)  are  at  the 
ends  of  the  wires,  as  at  the  fittings,  &c.,  and  therefore  suitable 
connection  boxes  should   be    provided    wherever    these  occur 


in  damp  places,   but  they  are  usually  not  necessary  in  small 
house  installations. 

Efficient  bonding  and  earthing  is  a  •■ital  factor  of  success, 
and  unfortunately  this  is  very  often  .scamped  in  the  smaller 
wiring  installations;  also  a  number  of  casts  have  been  found 
where  the  wiring  has  been  very  carefuliy  bonded,  but  no 
connections  (or  very  inefficient  ones)  have  been  made  to  earth. 

In  cases  where  this  has  been  neglected  and  sunll  leakages 
have  occurred,  faults  have  been  caused  by  the  current  travel- 
ling along  the  lead  ca.sings  to  the  nearest  e^jrths  (usually 
damp  places),  and  electrolytic  action  has  thus  been  set  up  at 
these  places  (there  being  generally  enough  acid  drawn  from 
the  building  materials),  the  lead  casings  being  eaten  away, 
thus  allowing  the  v.i.r.  to  be  attacked  and  breakdowns  caused. 
The  above  actions  can  be  very  easily  and  cheaply  avoided  by 
careful  attention  to  the  bonding  and  earthing  of  the  installa- 
tions. These  actions  have  been  probably  the  cause  of  the 
majority  of  the  failures  that  have  occurred  on  lead  wiring 
installations. 

Fred.  T.  .Vlldread. 

London. 
October  iind,  1921. 

Referring  to  the  above  subject,  it  is  quite  possi'  'e  that  th« 
practical  electrician  referred  to  by  "  W.  T.  J."  \\:.3  quite  cor- 
rect in  his  estimation.  With  regard  to  Mr.  (,.  Skidmore'a 
"  ten  minutes'  practical  thinking,"  it  is  obvii  •  .-,  that  not 
more  than  ten  minutes  Jias  been  given  to  this  vjj.y  important 
subject.  Thus  :  (1)  I^ead  piping  used  for  gas  li/hting  is  not 
subject  to  electrolytic  action,  due  to  stray  curnmts.  (2)  If 
the  G.P.O.  did  not  take  particular  care  to  b(,E  i  the  lead 
sheathing  to  some  good  earth  connection,  the  lead  would 
deteriorate  accordingly.  (3)  If  particular  care  wa.'-  not  taken 
with  the  e.h.p.  mains,  the  action  of  stray  cuireuts  would 
occur.  It  is  understood  that  little  trouble  is  ei'vierienced  in 
this  country  from  this  effect,  but  that  does  not  £l>;nify  that 
it  does  not  happen. 

In  my  experience,  corrosion  only  occurs  at  the  points  at 
which  the  leakage  current  leaves  the  cable,  and  not  at  the 
entering  points;  the  lead  being  as  it  were  carried  away  by 
the  current. 

G.  White. 

Bendbv. 
October  2ind,  1921. 


With  reference  to  your  correspondent's  inquiry,  having 
had  considerable  experience  of  various  systems  of  wiring,  I 
would  by  no  means  condemn  high-grade  lead-sheathed  cable 
for  house  wiring  purposes,  but  would  say  that  the  sheathing 
should  consi.st  of  pure  lead  and  not  be  alloyed  with  other 
metals. 

I  have  just  carried  out  some  minor  repairs  in  a  large  build- 
ing in  which  lead-sheathed  cable  had  been  used  almost 
throughout ;  on  examination  the  sheathing  showed  no  signs 
of  deterioration,  and  the  insulation  test  on  the  cable  was  good. 

In  view  of  the  fact  that  the  wii-ing  referred  to  was  installed 
in  1903,  it  cannot  be  said  that  six  or  seven  years  is  the  life 
of  lead-sheathed  cable ;  but  in  my  opinion  solid-drawn  conduit 
and  high-grade  v.i.r.  cable  are  undoubtedly  the  most  reliable 
job. 

However,  lead-sheathed  cable  is  a  good  alternative,  and  it 
is  much  easier  to  install  than  conduit;  so  I  would  advise 
"  W.  T.  .1."  to  go  ahead  with  his  installation,  but  let  him 
be  sure  to  use  high-grade  material,  as  it  is  cheapest  in  the 
long  run.     I  quite  agree  with  Mr.  O.  Skidmore's  observations. 

Contractor's  Foreman. 

October  <iifh,  1921. 

Gas  v.  Electricity. 

We  should  be  very  pleased  if  any  of  your  reader.'  could 
supply  us  with  information  concerning  the  cost  of  running 
gas-heated  furnaces  for  the  heat-treatment  of  steel. 

What  we  desire  to  know  is  what  the  number  of  cubic  feet 
of  gas  amounts  to  per  pound  of  steel  treated. 

We  have  already  some  information  upon  this  point,  and  so 
far  have  found  that  the  cost  of  gas  heating  invariably  exceeds 
the  cost  of  heating  by  electricity. 

There  may,  however,  be  on  the  market  a  gas  furnace  mor» 
economical  than  any  that  we  have  yet  met  with,  in  which 
case  we  should  like  to  hear  of  it. 

E.  P.  Barfield, 

Managing   Director, 
Automatic  if  Electric  Furnace),  Lid. 


Ijondon. 
Orlobe 


50/A.  1321. 


Battery  Carbons. 

In  the  "  Business  Notes  "  column  of  your  issue  of  21st  inst.  I 
you  reproduce  an  article  which  appeared  in  the  Evening 
fitandard  of  the  14th  inst.  on  the  subject  of  "  Making  In- 
<lusfry  Snfe."  We  could  afford  to  ignore  the  article  in  your 
lay  contemporary,  because  everyone  makes  charitable  allow- 
ance for  the  shortcomings  and  inaccuracies  of  articles  on 
technical  subjects  in  the  lay  Press.  When,  however,  the 
Ei.PXJTOiCAL   REViEMf  gives   publicity   to  a  statement  that  th& 
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pocket  battery  trade  depends  upon  iiiipDrted  small  carlxui 
rods,  it  IS  time  we  entered  a  protefit. 

Immediately  upon  the  outbreak  of  the  late  war  we  took  up 
the  manufacture  of  these  small  carbon  rods,  and  achieved  an 
enormous  output,  running  into  a  million  a  week.  Our 
carbons  are  at  least  as  good  as  anything  that  can  be  im- 
ported, and  our  prices  bear  comparison  with  those  of  foreign 
goods. 

We  have  facilities  for  producing  sufficient  carbons  to  meet 
the  entu-e  home  demand  and  providing  a  eub.stantial  surplus 
for  export. 

Under  these  circumstances,  you  will  agree  that  the  state- 
ment appearing  in  the  Evening  Standard  is  quite  inaccurate. 

S.  Beeton, 

Director,  Morgan  Crucible   Co     Ltd 
L/ondon. 
October  24«A,  1921. 

[On  reference  to  the  note,  it  will  be  seen  that  we  said 
the  secretary  of  the  Electrical  Importers'  and  Traders'  Asso- 
ciation was  credited  with  the  remarks  in  question;  and  the 
later  quotation  on  the  same  subject  emanated  directly  from 
a  Committee  of  the  London  Chamber  of  Commerce,  not  from 
the  Evening  Standard.  It  is  part  of  our  dutv  to  acquaint 
our  readers  with  public  statements  which  are"  of  vital  im- 
portance to  their  interests,  and  to  enable  them  to  refute  in- 
accuracies; and  we  are  glad  to  know  that  British  manu- 
facturers are  so  well  equipped  to  cope  with  the  demand  for 
battery  carbons.— Eds.  Elec.  Rev.] 


Keeping  in  Toucli  with  Consumers 

In  your  issue  of  the  14th  inst.  an  article  on  '  Increased 
Kevenue  from  Small  Consumer.s  "  appears  under  the  nom  de 
pbtme  of  "  Interested."  in  which  the  writer  refers  to  the  want 
of  interest  which  is  too  often  shown  by  electricity  supply 
undertakings  in  their  consumers  when  once  they  have  been 
connected  to  their  mains.  We  think,  however,  we  can  claim 
that  this  stigma  does  not  apply  to  this  company. 

We   have  for  some   time   past  recognised  the   necessity   of 

introducing  "  ourselves  to  our  new  customers,  and  after 
allowing  them  three  or  four  weeks  in  which  to  settle  down 
we  send  them  a  suitable  letter  of  inquiry  trusting  the  supply 
18  giving  them  every  satisfaction,  reminding  them  of  the 
possibhties  of  electricity  for  heating  and  cooking  purposes 
as  well  as  for  lighting,  and  suggesting  that  our  representative 
would  call  if  desired. 

We  have  found  that  this  inquiry  frequently  brings  a  re- 
sponse, often  leading  to  further  business,  and  "we  cannot  but 
feel  that  it  has  the  effect  of  creating  the  impression  in  the 
mind  of  the  new  consumer  that  his  interests  are  to  some 
extent  at  least  the  concern  of  the  supply  authority. 

E.  G.  Nicholson, 

Secretary, 
VVoking.  The   ]Voking  Electric  Supply  Co     Ltd. 

October  lath,  1921.  1^1  u        .>". 


[Many  letters,  received  too  late,  are  unavoidably  deferred 
to  a  later  issue.— Ecs.  Elec.  Rev.] 


BUSINESS    NOTES. 


Bankruptcy  Proceedings — Ernest  Edward  Mathers,  10c, 
Hign  street,  iJoncaster,  iorkshire,  electrical  engmeer. — 'ihe 
puulic  examination  of  this  debtor  was  held  on  October  'Alth 
at  (tie  (Jouuty  CJourt  Hall,  Bank  Street,  Shetoeld.  'the  ranli- 
mg  liabilities  were  returned  at  £6»2,  while  the  assets  were 
esoiuiatea  to  realise  £64.  Debtor  stated  that  he  started  busi- 
ness 111  April,  ly^il,  with  £150  capital,  borrowed  from  his 
mother,  lie  nad  never  been  successtul.  ihe  examination 
was  closed.    The  following  are  creditors  :  — 


liasselt     Murray 
Mrs.  .Sarah  Ann  Mathers 
Mrs.   Sarah   Ann   Mather: 
Mrs.   Sarah    Ann    Mather: 


12  Rickard,  Wright  S;  De 
jO  Scattergood  &  Johnson 
IjO     Samuel   Whitaker 


M.  W'ATKINSON,  H.  Watkinso.x,  and  A.  Watkinson,  trading 
as  Watt  &  Co.,  22  and  24,  Palmer  Koad,  Shetheld,  electrical 
engineers. — 'ihe  public  examination  of  this  debtor  was  held 
recently  at  the  County  Court  Hall,  Bank  Street,  Sheffield. 
The  liabilities  were  returned  at  i'avo,  while  the  assets 
amounted  to  £S'M.  It  appeared  that  the  debtor  Harold  Wat- 
kinson commenced  the  business  with  between  £40  and  i;50 
capital  in  August,  1917,  and  was  joined  by  his  father, 
Matthew,  ana  his  brother  Arthur  a  lew  weeks  afterwards. 
They  were  succe.ssful  until  last  year,  but  subsequently  trade 
had  been  bad,  and  a  number  of  orders  had  been  cancelled 
since  March  last.  The  failure  was  attributed  to  defective  ma- 
terial and  insufficient  capital. 

Charles  PeiLir  Manners  Downie,  trading  as  and  described 
in  the  receiving  order  as  Philip  Downie,  ci.5.5a,  Westborough 
Koad,  and  88,  Konald  Park  Avenue,  Southeud-on-Sea,  Essex, 
electrical  engineer  and  factor. — The  application  for  discharge 
of  this  tlebtor  was  heard  on  October  17th  at  the  Shii-e  Hall, 
Chelmsford.  The  Deputy  Official  Receiver  stated  that  a  first 
and  final  dividend  of  about  4s.  9d.  in  the  £  was  expected  to 
be  paid  on  liabilities  of  ;6520.  The  receiving  order  had  been 
made  in  May  last.  Debtor  had  traded  in  a  small  way  at 
tirst,  and  then  became  associated  with  a  company  formed 
I'y  his  father,  and  he  had  been  later  pressed  by  the  creditors 
of  the  company.  The  discharge  was  granted,  subject  to  a 
suspension  of  two  years. 

W.  Drysdale,  electrician,  24.  Paxton  Street,  Barrow-in- 
Furness. — Second  dividend  of  Is.  in  the  £,  payable  at  4, 
Ranesden  Square,  Barrow. 

Arthur  Ernest  Blower,  electrical  engineers'  merchant, 
lately  trading  as  "  Blower  &  Cooper,"  1,  Paul's  Bakehouse 
Court,  Godliraan  Street,  B.C. — The  first  meeting  of  creditors 
under  this  failure  was  held  on  October  2uth  before  Mr.  W.  P. 
Bowyer,  Senior  Official  Receiver,  at  the  liondon  Bankruptcy 
Court.  The  debtor,  in  his  preliminary  examination,  stated 
that  in  September,  1917.  Mr.  A.shley  Cooper  joined  him  in 
the  purcha.se  of  an  electrical  supplies  business  at  the  above 
address  for  ;£780,  payable  in  instalments.  They  carried  on 
the  business  in  partnership  successfully  until  December.  192(1. 
when  Mr.  Cooper,  being  enable  to  devote  his  whole  time  to  it. 
retired  from  the  partnership.  A  balance  of  £4tX)  was  then 
owing  in  respect  of  the  purchase  money.  The  debtor  continued 
the  business  alone  until  last  August,  w-hen  he  closed  down 
in  consequence  of  the  general  depression  and  bad  trade.  He 
further  stated  that  the  partnership  iissets,  which  he  held  as 
trustee  (m-  the  partnership,  had  depreiiated  in  value,  and  he 
doubted  whether  they  would  realise  more  than  ^120,  and  as 
against  that,  £300  was  still  due  to  the  vendor  of  the  business. 


He  returned  his  personal  debts  at  i'34;3,  and  valued  his  separate 
assets  at  £102.  ihe  estate  was  left  with  the  Official  Receiver 
to  be  wound  up  in  bankruptcy. 

Trade  Announcements. — Mr.  Owen  A.  Whiitakee  has 
commenced  a  maintenance  and  contracting  business  at  1, 
Kings  Walk  Chambers,  Parliament  Street,  Nottingham,  and 
he  desires  to  receive  copies  of  manufacturers'  catalogues.  He 
will  continue  to  be  responsible  for  the  maintenance  of  the 
plants  of  the  printing  and  new.Bpaper  firms  tor  which  he  has 
been  chief  electrical  engineer  for  the  past  t«n  years. 

'The  Salcombe  Motor  &  Engineering  Co.,  Ltd.,  has 
opened  a  branch  of  its  electrical  department  in  Rock  Road. 
Torquay,  with  Mr.  'VV.  Lawrence  as  manager. 

Mr.  John  Kuss  has  removed  from  Stoke  Newington  to  22, 
and  23,  Verulam  Street,  Gray's  Inn  Road,  Holborn,  E.C. 

Messrs.  Simplex  Conduits,  Ltd.,  announce  an  alteration  of 
the  address  of  their  branch  at  Newcastle-on-Tyne.  This  was 
recently  at  61-65,  High  Bridge,  but  these  premises  have  been 
closed,  and  the  business  is  now  being  carried  on  at  72,  St. 
Mary's  Place,  under  the  same  management  (Mr.  A.'  G. 
Robson).  The  telephone  number  and  telegraphic  address  are 
as  before  (Central  2615  and  "  Simplex,  Newcastle-on-Tyne  "). 

Company  Liquidations.— The  T.B.S.  Electrical  Construc- 
tion Co.,  Ltd.,  68,  Victoria  Street,  Westminster,  London, 
S.W. — In  pursuance  of  the  provisions  of  the  Companies 
(Consolidation)  Act,  a  meeting  of  the  creditors  of  this  com- 
pany was  held  on  October  20th,  at  Winchester  House,  London, 
E.C.  The  chair  w^as  occupied  by  Mr.  F.  Clittord  Goodman, 
C.A.,  who  had  been  appointed  to  act  as  the  liquidator  in  the 
voluntary  hquidation  of  the  company. 

The  Chairman  said  that  all  connected  with  the  company 
regretted  the  position  which  had  arisen.  The  company  had 
been  struggling  against  adversity  for  some  little  time,  and 
recently  a  conference  of  the  creditors  was  held  at  the  Charing 
Cross  Hotel.  The  creditors  then  decided  to  hold  their  hands 
for  a  period  of  six  months  in  the  hope  that  the  company 
would  turn  the  corner.  The  trading,  however,  had  not  im- 
proved, and  as  a  result  some  three  weeks  previously  the 
shareholders  passed  the  usual  resolution  in  favour  of  volun- 
tary liquidation.  Proceeding,  the  Chairman  submitted  a 
statement  of  affairs,  which  disclo.sed  liabilities  to  the  trade  of 
£1,596,  while  there  was  a  sum  of  i£2,494  owing  to  the  bank. 
The  assets  were  set  down  at  £1.289.  and  comprised  book 
debts,  £79;  stock,  mnehinery  and  fittings,  .£925;  and  furni- 
ture, £285.  In  addition,  there  was  stationery,  &c.,  valued 
at  £62,  but  under  a  liquidation  it  would  not  realise  anything. 
He  was  afraid  that  all  the  book  debts  were  not  good,  while  a 
claim  which  the  company  had  to  the  extent  of  £474  was  re- 
garded as  bad.  No  value  hail  been  placed  on  the  goodwill, 
although  something  might  be  obtained  if  the  business  could 
be  sold  as  a  going  concern. 

In  answer  to  a  question,  the  Chairman  stated  that  the  banlc 
held  a  guarantee  from  one  of  the  directors  of  the  company. 
The  latter  was  registered  in  August,  1919,  with  a  capital  of 
£1,000.  subsequently  increased  to  £20.tX)0.  With  regard  to 
the  trading  of  the  company  during  the  13  months  to  Sep- 
tember .'iOth  last,  the  sales  amtumted  to  £8.8(Vi,  with  a  gross 
profit  of  £2,573,  but  after  paying  all  the  expenses,  there  was 
a  net  loss  of  £2,457.  The  purchases  during  the  13  montha 
totalled  £5,697. 
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In  the  course  of  the  discussion  which  eusiiej  it  was  stated 
that  the  present  position  of  the  company  had  been  brought 
about  by  the  state  of  trade.  The  Uquidator  said  he  iuteuded 
to  advertise  the  business  as  a  going  concern  in  the  trade 
Press.  The  landlord  of  the  premises  had  held  his  hand,  and 
not  distrained.  If  a  suitable  tenant  was  found  there  would 
be  no  difficulty  in  sub-letting  the  premises. 

A  suggestion  was  made  that  the  creditors  should  be  repre- 
sented in  the  hquidation.  but  eventually  it  was  decided  to 
confirm  the  appointment  of  Mr.  Goodman  as  the  hquidator 
of  the  company,  and  an  informal  committee  was  appointed 
consisting  of  the  representatives  of  Messrs.  Siemens  Bros., 
Ltd.,  the  English  Electric  and  Siemens  Supplies,  Ltd.,  anil 
the  Mark  Lane  Express.    The  following  are  creditors  :  — 

£  i.' 

The  Alliance   Electrical  Co.        ...  10    Mark   Lane    Express           lii 

Potter    Bros.               45     The    Field    Press      «(i 

B.E.   Transformer    Co 13    Our  Homes  and  Gardens 21 

Journal  of    the   Land  Agents'  So-            D.P.    Battery              50 

ciely              20    Crow,  Toogood  &  Co 20 

Scholey  &  Co.,    Ltd 38     F.  \V.  Bork  &  Co 23 

Edison  Swan   Electric   Co.            ...  45  Journal    of   the  Ministry    of   Agri- 
English    Electric   &   Siemens    Sup-                culture          '      36 

plies.    Ltd 171     Venner    Time   Switches      23 

B.T.H.    Co.,    Ltd 19   J.  S:  W.  B.  Smith             25 

Siemens    Bros.           353  De    .Martins   Accumulators            ...  88 

Ei-ECTKiCAL    Review            30    Huttons            ...  11 

A.  C.  Cossor,  Ltd 11     F.   S.   Bennett           154 

Odhams,    Ltd 52    VV.    Norris  &  Co 34 

Messrs.  Hall  Bros.  (M.anchester).  Ltd. — Liqn'datiou  re- 
solved upon  on  August  6th.  Keceiver  and  hquiuator  :  Mr. 
J.  R.  Atkins,  14,  St.  Ann's  Square,  Manchester. 

Phonopore  Constrlxtion  Co.,  Ltd. — A  petition  for  wmding 
up  has  been  presented  to  the  Berkshhe  County  Court  by  Mr. 
T.  C.  Cox,  and  will  be  heard  at  Windsor  on  November  Itith. 

Ampere  Electrical  Engineering  &  Plating  Co.,  Ltd. — 
Meeting  at  the  offices  of  Messrs.  Eales  &  Hammond,  Korth- 
^astern  Bank  Chambers,  Fowler  Street,  South  Shields,  on 
November  30th,  to  hear  an  account  of  the  wintiing-up  from 
the  hquidator,  Mr.  T.  L.  Hammond. 

Selson  Engineering  Co.  (France),  Ltd. — Meeting  of  mem- 
bers November  24th  at  tio,  Queen  Victoria  Street,  E.C.,  to 
hear  an  account  of  the  winding-up  from  the  hquidator. 

Catalogues  and  Lists. — Messrs.  Falk,  Stadelmann  &  Co., 
Ltd.,  B3,  bb  and  S7,  Farringdon  Road,  E.G.  1. — Catalogue  No. 
4tj7,  a  fully  priced  and  illustrated  list  of  "  Efesca  "  lanterns 
for  gasfiUed  and  vacuum  tungsten  lamps,  brackets,  electric 
signs,  cast-iron  lamp  columns,  and  reflectors. 

Mr.  Harrv  Moss,  Si,  Leeds  Road,  Bradford.— An  illustrated 
pamphlet  giving  prices  of  "  Cosmos  "  hres,  irons,  and  kettles. 

Messrs.  E.  W.  Farrow  &  Sons,  37,  Berners  Street.  W.  1.— 
An  illustrated  booklet  describing  oU-kW  "  Aster-Siemens  " 
generating  sets  with  voltages  ranging  from  20  to  550  d.c.  and 
a.c.  (50  cycles,  3  phase). 

Messrs.  John  Jardine,  Ltd.,  Deering  Street,  Nottingham.— 
A  large  well-iUustrated  and  priced  catalogue  of  power  trans- 
inissioa  apphances,  as  bearings,  pulleys,  Plummer  blocks, 
couplings,  clutches,   brackets  and  stands.    FuUy  priced. 

Tm;  ■•  Zotozell  "  Fire  Co.,  U,  Strand  Street,  Liverpool.— 
A  card  advertising  some  new  electric  tires. 

Messrs.  John  Phillips  &  Co.,  160,  Walworth  Road,  S.E.17. 
— A.  pamphlet  illustrating  thi'ee  commutator  grinders — pillar 
type  and  friction  driven. 

Automatic  Machlnery  Co..  28,  New  Union  Street,  Ancoats, 
Manchester.— An  illustrated  leaflet  dealing  with  the  "  Right- 
way  "  10-ton  puUey  drawer.     Priced. 

The  Wholesale  Fittings  Co.,  Ltd.,  23,  25,  and  27,  Commer- 
cial Street,  E.G.  1.— Supplement  No.  E  103,  an  illustrated 
price  hst  of  pocket  lamps,  torches,  dry  batteries,  accumu- 
lators, bells,  &c. 

The  Falkirk  Iron  Co.,  I/id.,  F'alkirk,  N.B.— Ixiaflet  No. 
264,  describing  the  "  Falco  "  electric  cooker.  Catalogue  No. 
268,  giving  illustrations  and  details  of  "  Falco  "  electric  fires 
and  heaters.     Both  publications  are  priced. 

The  Melvin  Enoineehino  Co.,  Ltd.,  5,  Old  Compton  Street, 
W.I.— A  leaflet  setting  forth  the  advantages  of  "  Alubon  " 
aluminium  solder. 

Kohler  Co.,  Kohler  (Wis.),  U.S.A.— An  illustrated  booklet 
describing  the  "  Kohler  "  automatic  IJ-kW  power  and  light- 
ing set. 

Materiel  ELECTRiQtre  Alex  Lefebvre,  9,  Rue  Arsfene  Hous- 
eaye,  Paris.— A  price  list  of  generating  plant,  motors,  trans- 
formers, and  prime  movers  for  sale. 

The  British  Thomson-Houston  Co.,  Ltd.,  77,  Upper 
Thames  Street,  E.C.4.— Leaflet  L  209,  illustrating  and  des- 
CTibing  a  colour  attachment  for  use  with  "  X-ray  "  reflectors. 
Pnced. 

•  Messrs.  Spencer.Bonecourt,  Ltd.,  Pariiament  Man.sionK 
Victona  Street,  S.W.I.—"  Modern  Steam  Generation,"  a 
catalogue  of  numerous  types  of  patent  water-tube  vertical 
boilers  of  standard,  "  aquat,"  launch,  and  high-dutv  pattern.'.. 
Several  illustrations  of  these  boilers  and  their  applications 
are  mcluded,  and  the  use  of  waste  heat  is  dealt  with. 

Messrs.  Bru.ntons,  Wire  Mills.  Mu.'isflburph,  Scotland.— 
Illustrated  booklet  fully  describing  Prof.  Haigh's  high  alter- 
nating stress  testing  machine,  and  including  instructions  for 
operating  it. 


Attracting  the  Consumer. — .\s  part  of  its  "  campaign  " 
for  educating  the  pubhc  in  electrical  matters,  the  General 
Electric  Co.,  Ltd.,  has  issued  a  booklet  in  which  the  advan- 
tages of  the  use  of  electrical  heating  and  cooking  apparatus 
in  the  home  are  atti-actively  set  forth.  While  its  direct 
tibjoct  is  to  popularise  "  Magnet  "  appliances,  the  booklet 
will  no  doubt  benefit  the  industry  in  general.  An  excellent 
idea  of  the  company's  has  been  to  leave  the  inner  cover 
blank  and  to  offer  to  print  particulars  of  local  electricity 
supplies  and  charges  on  it  free  of  charge. 

The  Electric  Lamp  Manufacturers'  Association  concerns  it- 
self not  only  with  the  efficiency  and  reliability  of  lamps  and 
the  staliilisation  of  prices,  it  acts  also,  as  a  direct  stimulus 
to  the  spread  of  electric  hghting.  The  publicity  work  under- 
taken by  individual  lamp  firms  has  an  indirect  effect  upon 
the  general  popularity  of  electric  lighting,  and  its  success  led 
the  Association  to  attempt,  two  years  ago,  to  supplement  h 
by  a  combined  effort  to  set  forth,  not  the  advantages  -M'  any 
particular  lamp,  but  the  broad  advantages  of  electric  hght  and 
of  the  lamps  which  bear  the  hall-mark  of  the  Association. 
The  results  were  so  far  promising,  that  the  .Association  has 
arranged  for  another  national  publicity  campaign  duriug  tue 
season  upon  which  we  have  now  entered.  Ihis  campaign 
has  two  phases.  One  is  to  arrest  the  attention  of  the  world 
and  his  wife,  and  to  create  a  livelier  demand  for  electric  light 
and  E.L.M.A.  lamps  in  the  home,  the  office,  the  factory,  and 
the  pubhc  building.  The  second  is  to  invite  the  active  co- 
operation of  the  electrical  trade.  In  pursuit  of  the  first 
phase  the  newspaper  and  general  Press  is  being  utilised ;  and 
for  the  second  phase  the  trade  and  technical  journals  form 
the  first  line  of  approach.  Series  of  advertisements  have 
been  arranged  in  London  daily  and  evening  papers,  and  in 
provincial  daily  and  weekly  newspapers  and  in  the  specialist 
Press.  The  type  of  advertisement  will,  of  course,  be  adapted 
to  the  class  of  user  reached  by  each  medium  of  publicity.  A 
campaign  on  such  an  extensive  scale  should  lead  to  a  material 
increase  in  the  demand  for  E.L.M.A.  lamps,  and  doubtless 
the  wholesale  and  retail  electrical  trade  will  be  ready  to 
satisfy  that  demand  immediately  it  arises.  Increased  sales 
of  lamps  should  also  bring  an  augmented  demand  for  re- 
flectors and  fittings,  for  numerous  acces-sories,  and  for  instal- 
lation work  in  general. 

Manufacturers'  Conference. — It  is  .^nnounced  in  the  daily 
Press  that  the  National  Union  of  Manufacturers  will  hold  a 
conference  on  Tuesday  afternoon,  November  1st,  at  the 
Cutlers'  Hall,  Sheffield,  Mr.  George  Terrell,  M.P.,  presiding. 

Lead. — Messrs.  James  Forster  &  Co.  report  (October 
22nd)  : — "  The  position  is  decidedly  interesting.  Germany  has 
lately  bought  a  large  quantity  of  lead,  which  has  diverted 
much  of  our  supplies  both  from  Spain  and  from  Burma. 
With  the. mark  at  over  600  to  the  £,  it  is  difficult  to  believe 
that  she  is  buying  this  lead  for  export  in  sheets,  pipe  and 
cables,  as  one  authority  asserts.  Is  it  due  to  premature 
fears  of  the  result  of  the  Silesian  settlement'?  Fears  which 
may  have  no  foundation,  in  fact,  as  the  published  details 
rather  suggests.  The  result  is  short  arrivals  here  and  a  run 
on  warehouse  lead,  the  stocks  of  which  have  been  greatly 
depleted.  Short  supplies  seem  to  be  assured  for  the  time 
being,  but,  on  the  other  hand,  there  is  no  improvement  in 
the  position  here — neither  the  domestic  nor  the  electrical 
trades  are  better,  indeed  we  hear  of  consumers  with  stocked 
warehou.ses  of  both  sheet  and  pipe  unsold  who  are  still  manu- 
facturing to  keep  their  men  employed." 

Copper  and  Lead  Prices. — Messrs.  F.  Smith  &  Co.  report 
(October  26th)  :  Copper  (electrolytic)  bars  £7i  10s..  10s.  de- 
crease; ditto  sheets,  no  change;  ditto  wire  rods,  i£90  10s.,  10s. 
decrease;  ditto  H.C.  wire,  10  15/16d.,  l/16d.  decrease. 

Messrs.  James  &  Shakespeare  report  (October  26th)  :  Copper 
bars  (best  selected),  sheet,  and  rod,  £101,  £2  decrease;  English 
pig  lead,  jE'25,  5s.  increase. 

Patent  Applications. — -Application  has  been  made  for  the 
restoration  of  patent  No.  J2,709  ofl912  for  "  Improvements 
in  telegraphic  photography  "  granted  to  Curt  Stille. 

A  petition  for  the  extension  of  the  term  of  patent  No.  6,221 
of  1906  for  "  Improvements  in  alternating-current  dynamo- 
electric  machines,"  and  patent  No.  15,711  of  1900  for  "  Im- 
provements in  windings  for  alternating-current  dynamo-elec- 
tric machines,"  both  granted  to  Louis  John  Hunt  and  The 
Sandycroft  Foundry  Co.,  Ltd.,  will  be  heard  by  Mr.  Justice 
Sargant  in  the  High  Court  on  December  14th. 

Cable  Requirements  and  Unemployment. — The  National 
Joint  Industrial  Council  for  the  Cable  Making  Industry  has 
issued  a  circular  letter  to  municipal  electricity  committees 
pointing  out  that  the  lack  of  orders  has  caused  serious  un- 
employment in  the  industry.  It  is  requested,  therefore,  that 
future  extensions  shall  be  considered  immediately  and  orders 
placed,  instead  of  being  held  over  until  the  extensions  become 
urgent. 

Duty^Free  Imports  in  Brazil. — The  Norwegian  Legation 
at  Rio  de  Janeiro  reports  that  Brazil  has  exempted  from  im- 
port duties  machinery  and  plant  for  the  production  of  hydro- 
electric power,  electric  locomotives,  electric  automobiles,  elec- 
tric motors,  electric  machinery  and  parts  thereof,  including, 
those  for  sub-stations  for  the  transmission  of  power  and  ma-l 
terial  for  the  transmission  and  distribution  of  power.  Thej 
same  concessions  will  be  made  for  plant  for  steam  generating 
stations  using  coal  or  fuel  oil  of  national  origin.  \ 
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The  Export  Trade  Facilities  Bill.— Tlie  Trade  Facilities 
Bill,  introcluced  in  the  House  of  CommoiiB  la.st  week  by  tiie 
Prime  Minister,  ia  described  as  a  Bill  to  authorise  the  Trea- 
sury to  guarantee  the  payment  of  loans  to  be  applied  towards 
the  carrying  out  of  capital  undertakings,  or  in  the  purchase 
of  articles  manufactured  in  the  United  Kingdom  required  for 
the  purposes  of  any  such  undertakings,  and  to  amend  the 
Overseas  Trade  (Credits  and  Insurance]  Act,  1920,  and  the 
Overseas  Trade  (Credits  and  Insurance)  Amendment  Act, 
1921.     It  provides  as  follows  (among  other  things)  :  — 

"  If  the  Treasury  are  satisfied  that  the  proceeds  of  any  loan 
proposed  to  be  raised,  whether  within  or  without  the  United 
Kingdorn,  by  any  Government,  any  public  authority,  or  any 
corporation  or  other  body  of  persons,  are  to  be  applied  to- 
wards or  in  connection  with  the  carrying  out  of  any  capital 
undertaking,  or  in,  or  in  connection  with,  the  purchase  of 
articles  manufactured  in  the  United  Kingdom  recjuired  for 
the  purposes  of  any  such  undertaking,  and  that  the  applica- 
tion of  the  loan  in  the  manner  proposed  is  calculated  to  pro- 
mote employment  in  the  United  Kingdom,  the  Treasury  may, 
subject  to  the  provisions  of  this  section,  guarantee  in  such 
manner  and  form  and  on  such  terms  and  conditions  as  they 
think  proper  the  payment  of  the  interest  and  principal  of 
the  loan  or  of  either  interest  or  principal — provided  that  the 
aggregate  capital  amount  of  the  loans,  the  principal  or  in- 
terest of  which  is  guaranteed  under  this  section,  shall  not 
exceed  the  sum  of  ^25,000,000." 

No  guarantee  will  be  given  by  the  Treasury  under  this 
section  after  the  expiration  of  12  months  from  the  commence- 
ment of  the  Act. 

A  Local  l^xiiiUition. — Anotlier  local  e.\hibition  of  domestic 
electrical  appuauces,  of  tUe  kmii  winch  is  Uoing  a  great  Ueal 
to  acquamt  the  pubhc  with  me  advantages  ol  electricity,  is 
being  neld  at  Harrow  durmg  me  present  weeK.  it  has  been 
arranged  at  the  Station  Koad  ivinema  by  Messrs.  Symper  and 
iljverbued,  electrical  conliactors,  with  tue  co-uperauon  ol  tne 
General  Electric  Co.,  L/td.,  and  large  crowds  are  being  at- 
tracted to  tbe  show  oy  means  of  extensive  local  advertising. 
The  usual  range  ot  domestic  apparatus  is  present,  and  m 
addition  there  are  several  more  spectacular  devices  wiihout 
which  no  popular  electrical  dispiay  would  be  complete. 
Among  these  are  a  representation  of  a  burning  bmlcung 
'■  worKed  "  by  means  ol  a  screen  I'evolving  round  an  elec- 
tric lamp,  'inere  are  one  or  two  colour  cUaugmg  signs  on 
the  same  principle,  and  interest  is  also  attracted  by  a  small 
portable  X-ray  set  which  is  used  to  send  a  long  arc  between  a 
pair  of  electrodes.  The  centre  of  the  hall  is  occupied  by  a 
large  stand  upon  which  are  arrangetl  irons,  bowl  m'es,  kettles, 
pocKet  lamps,  lightmg  httings,  &c.,  as  well  as  samples  of 
telephone  sets.  One  side  of  the  building  is  taken  up  by  re- 
presentations of  furnished  rooms.  A  local  hi'm  has  lurnished 
these,  and  the  G.E.C.  has  supplied  the  electrical  httmgs 
and  apphances. 

In  tne  entrance  hall  demonstrations  are  being  given  of  a 
"  Time-Saver  "  washing  machine,  and  in  a  corridor  are 
numerous  lighting  httmgs,  shades,  bowls,  &c.  By  arrange- 
ment with  the  proprietors  of  an  adjacent  kinema,  a  him 
showing  the  manutactui'e  of  "  Osram  "  lamps  is  being  run 
concurrently  with  the  exhibition.  Refreshments  are  pro- 
vided at  an  electric  bullet,  and  an  orchestra  is  present  to 
enhven  proceedings.  Mr.  J.  W.  Beauchamp  has  promised  to 
dehver  one  or  two  lectures  during  the  week. 

railway  l^lecinucaliuu. — in  tne  House  of  Commons  on 
October  iitli,  uoiouel  i\ewmau  asKed  tne  I'resiueut  ol  the 
Board  of  irade  wuetUer  he  was  aware  tnat  the  eieclrincatiou 
of  the  suburban  portions  of  the  trunk  Imes  leading  out  of 
London  was  urgently  needed,  but  was  hung  up  owing  to  the 
inabihty  of  the  companies  to  raise  the  necessary  capital;  and 
Would  he  say  if  a  railway  company  would  be  eligible  lor  a 
grant  to  carry  out  such  work  under  the  terms  ol  the  Trade 
l<'aciliLies  Bill?  Sir  Hobert  Home  replied  mat  the  electrili- 
cation  was  postponed,  not  because  the  companies  could  not 
raise  the  necessary  capital,  but  because  present  prices  ren- 
dered the  work  unremuuerative.  These  schemes  would  come 
within  the  scope  of  the  Trade  T'acilities  Bill. — Financier. 

Annual  Social. — Members  of  the  Blackpool  Electricity  and 
Tramw^ay  Employes'  Institute  held  their  annual  social  on 
October  20th,  Mr.  C.  i'urness,  general  manager,  presiding. 
The  i,umb  Silver  Cup  for  inter-departmental  competition  was 
won  by  the  E.  &.  T.  team. 

A  Works  Souvenir. — Messrs.  A.  Reyrolle  &  Co.,  Ltd., 
Hebburn-on-Tyne,  have  i-ecenily  published  an  illustrated 
"  Souvenir  of  a  Visit  to  Hebburn."  This  contains  some  good 
l.'ubtrations  of  the  hrm's  works  and   products. 

For  Sale. — Messrs.  A.  Goodman,  Sons,  Pollard  &  Bray- 
brnok  are  instructed  by  the  hyuidalor  to  invite  oilers  for  the 
whole  of  the  undertaking  of  the  T.B.S.  Electrical  Co.,  Ltd. 
(in  hquidatioii).  including  the  right  to  use  the  name,  certain 
concessionary   rights,  stock,  &c. 

Wigan  Borough  Council  Electricity  Department  invites 
offers  for  four  W  lUans  &  Robinson  compouiul  engines,  coupled 
to  G.E.C.  generators,  and  three  Belliss  i.t  Morcom  triple  ex- 
pansion  engines,  coupled   to  Dick,  Kerr  generators. 

Puller,  Horsey.  Sons  &  Cassell  will  offer  by  auction  on 
November  8th,  at  Edmonton,  surplus  plant  and  machinery 
including  generating  sets,  motors,  &c. 

(For  full  particulars  see  our  advertisement  pages  to-day. 1 


Trainwaymen'.s  Wages  Reduction.— In  accordance  with 
the  agreement  adopted  by  the  Joint  industrial  Council  for  a 
sliding  scale  ba.sed  on  the  cost  of  living,  tramway  workers, 
nationally,  from  the  first  full  pay  r^eriod  in  November  will 
have  their  wages  reduced  as  follows  :  Employes  aged  1«  and 
over  by  a  further  28.  per  week,  making  a  total  reduction  of 
5s.  per  week;  employes  under  18  by  a  further  Is.,  making  a 
total  reduction  of  28.  6d.  per  week.  These  reductions,  which 
are  based  on  the  latest  index  figure  of  HO.  will  apply  to  all 
tramway  authorities  who  have  given  full  effect  to  the  decision 
of  the  Industrial  Council  regarding  wages. — Morning  Post. 

Glasgow  Hiring=out  Scheme.— The  Falkirk  Iron  Co., 
Ltd.,  informs  us  that  the  Glasgow  Corporation  has  ordered 
over  100  "  Palco  "  cookers  for  its  apparatus  hiring-out 
scheme;  further  orders  are  anticipated  from  this  source. 

The  Engineers'  Ballot.— A  joint  conference  of  the  Unions 
attected  by  the  engineering  dispute  is  to  be  held  in  London 
to-day  (Friday)  to  receive  the  result  of  the  ballot.  The 
question  at  issue  is  the  withdrawal  of  the  12i  per  cent,  bonus 
The  employers  have  offered  to  efl'ect  the  withdrawal  in  three 
stages— on  November  1st,  December  l.st,  and  Januarv  1st  le- 
spectively.  In  the  event  of  the  terms  being  rejected,  "the  men 
will  be  locked  out  from  next  Tuesday— November  1st.  Pre- 
sent mdications,  however,  are  that  the  terms  will  be  ac- 
cepted. The  voting  in  the  North  is  said  to  show  a  consider- 
able majority  for  acceptance,  but  a  feature  of  the  ballot  is 
the  large  number  of  abstentions  both  in  the  engineering  shops 
and   in   the  shipyards.— MorniMg   Post. 

Birmingham   Footballers.— Two  of   Mr.   George  Ellison's 

employes,  iViessrs.  Smith  and  Spate,  have  been  selected  to 
represent  the  Birmingham  and  District  Works  Amateur  Foot- 
ball Association  in  their  match  agamst  the  Victoria  League 
on  November  5th.     Mr.  Smith  will  captain  the  team. 

Book  Notices.- "  The  Choice  of  Motors  for  Industrial 
WuiK.  Small  Motor  Applications,"  o4  pp.  irallord  iraiK, 
Mauchesier  ;  Metiopoutau- VicKers  Electrical  Co.,  J^td.' 
(Special-  I'ubhcation  iojj/^.)— lUis  uselul  uttie  handbook  is 
designed  lor  tne  use  ol  I'uose  wno,  witu  uttie  or  no  electrical 
training,  contemplate  tUe  empio.vment  ot  motors  m  ineu' 
eslaoiisumems.  As  a  premnmaiy  lUe  characteristics  and  con- 
struction ot  tne  several  types  ol  electric  motor  are  uescribed 
in  sumcient  ueiail.  uiugiams  e.vpiammg  v\uiymg&,  and  curves 
ot  periormance  are  given  tor  eacU  type.  Meiuo'ds  ol  com- 
puting me  siiie  ol  motor  required  are  simpiy  expiamed,  and 
sucn  pomts  as  mounting,  speed,  voltage,  power  lacior,  iVc, 
are  brieuy  dealt  witn.  A  number  ol  appucations  ol  motors 
for^  various  industrial  purposes  are  illustrated. 

"  Statement  respectmg  tUe  delation  ot  Water  Power  to 
Canada  s  J^uel  Prouiems,"  prepared  by  the  Dominion  Water 
Power  Branch,  Department  ol  tne  Interior.— Tnis  pubhcation 
has  been  prepared  to  sUow  the  necessity  for  me  luliest  use 
of  water  power  in  view  of  the  high  cost  of  coal  and  uncer- 
tainty of  supplies.  Statistics  of  outputs  and  fuel  consumption 
in  various  countries  reveal  surprising  inelhciencies,  but  it  is 
gratilymg  to  see  tUat  Great  ijiUiim  appears  in  a  compara- 
tively lavourable  hght  m  this  respect,  ilie  financial  savmg 
eliected  by  the  use  ot  hydro-electric  power  is  illustrated  ny  a 
number  ol  concrete  examples. 

"  General  Physics  and  its  Application  to  Industry  and 
Everyday  Life,"  by  E.  S.  Ferry.  Pp.  xvi-|-732,  tigs.  591. 
London  ;  Chapman  &  Hall,  Ltd.     Price  24s.  net. 

"  Science  Abstracts  A.  &  B."  Vol  XXIV,  Part  9.  Septem- 
ber 3Uth,  1921.  London:  E.  &  P.  N.  Spon,  Ltd.  Price 
2s.  6d.  each. 

We  have  received  the  first  part  of  Cassell's  "  Practical 
Metal  Worker,"  which  is  to  he  completed  in  24  fortnightly 
parts,  published  at  Is.  net.  The  work,  which  is  to  l>e  written 
by  experts  and  well  illustrated,  will  be  a  comprehensive 
guide  to  the  working  of  metal. 

Blue  Printing  and  Modern  Plan  Copying,"  by  B.  J.  Hall. 
Pp.   ix  +  130,   tigs.  02.    Price  6s.   net.     "  Factory  Administra- 


-—  College. 

2s.  Od.    (free  to  members).— Containing  reports  of  meetings, 
and  notes  of  interest  to  old  students. 

"  Journal  of  the  American  Institute  of  Electrical  Engi- 
neers," Vol.  XL.  No.  10,  October,  1921.  New  York:  The  In- 
stitute.    Price  $1. 

British  Empire  Rubber. — The  Secretary  of  State  for  the 
Colonies  has  appointed  a  committee  to  report  upon  the  pre- 
sent situation  w;ith  regard  to  rubber  in  the  British  Empire. 
The  committee  is  asked  for  suggestions  for  improving  exist- 
ing conditions.  The  chairman  is  Sir  James  Stevenson, 
Adviser  to  the  Colonial  Secretary,  and  among  the  members  is 
the  chairman  of  the  Rubber  Growers'  .Association.  Sir  Stnnlev 
Bois. 

New  'Works  in  Canada.— The  Eufjene  F.  Phillips  Elec- 
trical Co.,  Ltd.,  a  large  manufacturer  of  copper  electric  wire, 
announces  that  it  will  erect  a  plant  at  Brockville  at  a  cost  of 
$3,000,000,  utilising  3,000  e.b.p.,  and  employing  600  hands. 
The  Semet  Solvay  Co.  plana  to  erect  a  gas  and  coke  oven 
plant  at  Hamilton  next  spring  at  a  cost  also  of  $3,000,000.— 
Renter's  Trade  Service. 
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German  Subterfuges. — Melbourne  Customs  officials  de- 
clare that  German  manufacturers  are  unsuccessfully  trying 
all  sorts  of  sul)tt'rfuges  to  circumvent  the  Customs  and  place 
goods  on  the  -Australian  market.— FiiiaJieinJ  Times. 

Porcelain  Insulators  in  Finland. — Tfie  .Arabia  Porplins 
fabrik  A.B.,  of  Helsingfor.s.  ha,<;  just  brought  into  operation 
plant  for  the  testing  of  high-pressure  insulators  up  to  300,000 
volt^. 

Trade  Conditions  in  South  Africa.— The  general  managers 
of  the  Standard  Bank  of  South  Africa  report  that  there  is 
some  improvement  in  the  demand  for  electrical  goods,  and 
prices  are  unchanged.  Mining  material  and  machinery  busi- 
ness is  restricted  and  prices  tend  downward.— 2?('H^cr's  Trade 
Service  (Cape  Town),  October  ilth. 

Ability  in  Industry. — The  fifth  of  the  series  of  industrial 
lectures  organised  by  the  Industrial  League  and  Council  will 
be  given  at  Caxton  Hall,  S.W.I,  on  Wednesday  evening, 
November  'ind,  at  7.30  p.m.,  when  the  lecturer  will  be  Mr. 
E.  C.  de  Segundo,  A.M.T.O.E.,  who  will  speak  on  "Ability 
as  a  Factor  in  the  Production  of  Wealth." 

Machinery  Import  Fxemptions  in  Ecuador. — The  Govern- 
ment of  Ecuador  has  passed  a  law  exempting  the  import  of 
all  raw  materials  and  machinery  from  duties  and  taxes  in 
an  effort  to  attract  manufacturing  enterprises  and  foreign 
capital. — Reuler'n  Trade  Service. 

Trade  Revival? — The  Financia}  Times  quotes  Mr.  Hugo 
Hirst,  managing  director  of  the  General  Electric  Co.,  Ltd.,  as 
saying  that  so  far  as  the  engineering  trades  were  concerned 
he  was  of  opinion  that  if  only  foreign  buyers  would  take  full 
advantage  of  the  benefits  under  the  Government  credit 
scheme  a  considerable  industrial  revival  might  take  place. 
The  task  of  supplying  material  for  such  work  as  building 
new  railways  would  give  employment  to  large  numbers  and 
would  result  in  the  re-employment  of  many  hands  who  v.eie 
at  present  stood  down. 

Chinese  Notes. — The  electricity  jind  waterworks  in  Hai- 
chow  will  be  under  the  management  of  the  Haichow  muni- 
cipal administration. 

The  Liyang  Telephone  Co.,  of  Liyang,  Kiangsu,  proposes 
to  install  telephone  wires  as  far  as  Nantu.  The  Ministry  of 
Communications  has  given  its  approval. 

The  Ministry  of  Communications  has  registered  the  Chou- 
chen  Telephone  Co.,  of  Chouchen,  Shantung. 

It  is  reported  that  General  Chen  Chung-ming  has  decided  to 
install  wireless  plants  in  Wuchow  and  Canton.  j 

Lantern  Slides. — Messrs.  E.  Rcnnis  &  Co.,  Ltd.,  have  a 
large  number  of  lantern  slides  of  mechanical  stokers  and  coal 
and  ash  elevating  and  conveying  plant  available  for  lecture 
purposes.  Those  interested  can  obtain  a  booklet  giving  parti- 
culars from  the  company  at  28,  Victoria  Street,  London, 
S.W.I. 


LIGHTING    AND    POWER    NOTES. 


Blackburn. — Opening  of  Mkw  Station.— The  new  generat- 
ing station  at  Whitebirk  (described  in  our  last  issue) 
was  formally  opened  by  Ij<ird  Derby  on  October  21st. 
It  has  cost  the  town  i;8.50,(KiO,  and  Lord  Derby  ex- 
pressed the  opinion  that  the  investment  was  a  good 
one.  Over  150  guests  from  all  parts  of  the  North  were  con- 
veyed by  special  train  from  Blackburn  to  the  new  works  at 
Whitebirk,  where  a  tour  of  inspection  wa.s  made,  in  the  course 
of  which  Lord  Derby  .started  the  first  set.  His  lordship  was 
presented  with  a  silver  casket,  approjjriately  inscribed,  from 
the  contractors,  in  commemoration  of  the  event,  the  gift  being 
presented  by  Sir  Charles  Ellis,  chairman  of  the  English 
Electric  Co.  Among  tho.se  present  were  Mr.  P.  P.  Wheel- 
wright, the  borough  electrical  engineer,  to  whose  design  the 
construction  of  the  works  was  carried  out;  Sir  Charles  Ellis, 
G.B.E.,  K.C.B.,  and  Mr.  P.  .J.  Pybus,  managing  director, 
representing  the  English  Electric  Co.  Mr.  .1.  Meadowcroft. 
.LP.,  said  that  when  completed  the  .station  would  be  one  of 
the  largest  and  most  efficient  in  the  country,  and  would  be  a 
lasting  credit  to  the  town,  and  particularly  to  the  Electrical 
Engineer.  Lord  Derby  said  that  Blackburn  had  set  a  good 
example.  They  had  had  the  best  of  everything,  and  it 
would  be  the  cheapest  in  the  end. 

The  English  Electric  Co.,  Ltd.,  distribut<.'d  a  handsome  sou- 
venir bfMjklet.  to  those  present  at  the  ceremony,  embodying 
a  description  of  the  plant  and  a  number  of  views  of  the  station. 

Bradford. — Year's  Wokkino. — An  abstract  of  accounts  for 
the  year  ended  March  3Jst,  1921,  and  the  annual  report  of 
the  Electricity  Committee  of  the  City  of  Bradford  electricity 
supply  undertaking  (of  which  Mr.  Thomas  Piolcs  is  engineer 
and  manager)  show  that  the  output  proved  to  be  .5.5,683,.5]8 
kW*!,  the  greatest  recorded  in  the  history  of  the  department, 
l)eing  6,387.451  kWh  in  excess  of  the  output  for  the  year  ended 
March,  1920. 

Bulk   supply    increased   bv  2,576,856   to    25,477,916    kWh ; 


private  lighting  by  906,559  to  4,772,329  kWh ;  domestic  supply 
bv  520,6;}y  to  1,717,608  kWh;  power  and  heating  by  687,746 
to  10,394,792  kWh;  public  lighting  by  6,057  to  117,393  kWhj 
and  tramway  supply  by  1,6'A),.594  to  13,203,480  kWh. 

The  income  of  the  department  from  all  sources  for  the 
year  was  i'435,()92,  this  sum  being  iii06,459  more  than  for  the 
preceding  financial  year.  The  working  expenses  totalled 
A'331,972,  an  increase  of  J;86,708.  The  gross  profit  amounted 
to  i;i03,720;  interest  and  sinking-fund  charges  absorbed 
£93,117,  leaving  a  surplus  on  the  year's  working  of  £10,603, 
as  compared  with  a  deficit  of  ±'3,419  for  the  preceding  twelve 
months. 

The  number  of  consumers  increased  by  1,283  to  7,712,  and 
the  b.h.p.  of  motors  from  32,516  to  37,001.  The  capacity  of 
the  plant  rose  from  18,150  to  28,390  kW,  and  the  cost  was 
1.779d.  (including  capital  charges),  and  the  average  price 
obtained  was  J.78d.  per  kWh  sold. 

The  completion  of  certain  items  of  extension  which  have 
been  in  progress  for  some  time  at  the  generating  station  is 
recorded;  the  first  of  the  12,000  kW  turbo-alternators  (No.  5) 
was  put  into  commission  in  September,  1920,  and  has  since 
been  in  practically  continuous  service  with  highly  satisfactory 
results,  not  only  as  regards  its  operation,  but  from  the  point 
of  view  of  coal  economy.  The  erection  of  the  second  12,000-kW 
turbo-alternator  is  now  practically  finished,  and  it  is  hoped 
that  the  plant  will  be  in  service  in  time  to  assist  in  carrying 
the  coming  winter's  load. 

A  third  turbo-alternator  of  about  12,000  or  15,000  kW  rating 
will  eventually  be  installed,  and  an  order  was  placed  last 
October  with  Messrs.  Babcock  &  Wilcox,  Ltd.,  for  a  new  boiler 
house  and  equipment.  The  contract  comprises,  in  addition  to 
the  buildings,  four  water-tube  boilers  of  marine  type  of  large 
size,  complete  with  superheaters,  travelling  grate  stokers, 
and  economisers,  feed  pumps,  coal-handling  plant,  and  piping 
system.  The  design  of  this  boiler  house  incorporates  the  very 
latest  features  in  connection  with  boiler-house  practice ;  it 
is  not  anticipated  that  the  work  will  be  completed  before  the 
summer  of  next  year,  but  the  department  is  not  hkely  to  bn 
inconvenienced  to  any  great  extent  by  this  delay.  The  e.h.p. 
switchgear  at  the  Valley  Road  works  is  in  course  of  extension 
to  provide  for  the  control  of  additional  feeders  to  different 
parts  of  the  City.  The  new  gear  is  of  the  totally-enclosed 
ironclad  type  manufactured  by  Mes.srs.  \.  ReyroUe  &  Co.,  Ltd. 
Electkicity  Supply  E.xtensions. — The  Electricity  Committee 
has  decided  to  supply  electricity  to  the  Idle  and  Thackley 
districts  at  an  estimated  cost  of  £21,800.  and  to  Clayton, 
particulars  of  which  are  not  yet  to  hand.  The  object  of  the 
scheme  is  to  provide  work  for  the  unemployed. 

Brierfleld. — Increased  Charges.— The  Urban  District  Couu- 
cil  has  decided  to  increase  the  charges  for  electricity  by  }d. 
per  unit  for  lighting  and  id.  per  unit  for  power,  to  date  from 
the  September  quarter. 

Canada. — Toronto. — ^The  report  of  the  Toronto  Electric 
Commissioners  upon  their  department  for  the  yeai  ended 
December  31st  last  shows  that  the  total  receipts  amounted  to 
$3,150,847,  an  increase  of  25.8  per  cent.  The  cost  of  the 
bulk  supply  from  the  Hydro-Electric  Power  Commission  of 
Ontario,  was  $974,828,  and  operatmg  costs,  depreciation, 
improvement  charges,  &c.,  $988,748,  making  a  total  exp-mli- 
ture  of  $1,96;:^,576.  Of  the  gross  balance,  $1,187,270,  capital 
charges  absorbed  $1,064,543,  leaving  a  net  balance  of  $122,727. 
The  general  manager  (Mr.  H.  H.  Couzens)  states  that  the 
connected  load  increased  by  over  18.5tX)  h.p.  and  the  energy 
consumption  by  over  34,000,000  kWh. 

China. — EIjEctrical  Undertakings. — Suliscriptions  have 
been  raised  in  Weihsien  and  Pengtze  (Shantung)  for  the  pur- 
pose of  installing  an  electric  supply  in  these  districts.  Laud 
has  been  purchased,  premises  erected,  and  machinery  ordered 
from  abroad. 

The  Yungting  Hydro-Electric  Co.,  organised  by  Yu  Yue- 
tang.  recently  petitioned  the  Ministry  of  Agriculture  and 
Commerce  and  the  Ministry  of  Communications  for  registra- 
tion. 

Derry. — Reduced  Chauges. — Ite  Corporation  has  decided 
to  reduce  the  charges  for  electricity  by  25  per  cent.,  on  the 
basic  rate  for  long-hour  lighting,  and  18  per  cent,  for  short- 
hour  lighting. 

Emsworth.— Electbicitv  Supply.— Steps  are  being  taken 
to  provide  the  district  with  electricity,  and  negotiations  have 
been  opened  with  the  Portsmouth  Corporation  for  laying  the 
cables  and  distributing  electricity. 

Electricity  District.— South-East  IjANCashire.— W'e  have 
received  very  full  details  of  the  scheme  for  the  reorganisation 
of  the  supply  of  electricity  in  the  above-named  area  whi<'h 
has  been  submitted  to  the  Electricity  Commissioners  on  behalt 
of  the  local  authorities  and  companies  that  are  supporting  the 
scheme.  We  hope  to  outline  the  scheme  in  our  next  .issue. 
Copies  of  the  scheme,  at  the  price  of  58.  each,  are  obtainable 
from  Mr.  A.  H.  Banks,  secretary  pro  tern..  Town  Hall,  Man- 
chester. 

Faversham Loan.— The  Town    Council   has   applied    tor 

sanction  to  borrow  £1.000  to  meet  the  co.st  of  a  Petter  oil  plant 
installed  at  the  electricity  works. 
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Hornsey. — Extbn.sions. — j6'2(),Of)0  is  to  bo  .spent  on  electri- 
city undertaking  developments. 

Huddergfleld. — Loan. — The  Electricity  Cummittet!  is  ap- 
plying to  the  Electricity  Commissioners  for  sanction  to  the 
borrowing  of  £100,000  for  mains  extensions,   &c. 

Leominster Ma.mmum     Charges.— The     Rural      District 

Council  has  consented  to  the  following  charges  being  inserted 
in  the  Order  applied  for  by  the  Hereford  Town  Council  for 
the  rural  area  ;  Quarters  ending  March  31st  and  December  31.st, 
any  amount  up  to  15  units,  17s.  6d.,  and  la.  2d.  per  unit  over 
15;  quarters  ending  June  3(lth  and  September  60th,  up  to 
10  units,  lis.   8d.,   and  Is.  2d.   per  unit  over  10. 

Llandrindod  Wells, — Prick  Revision. — The  Ministry  of 
Transport  has  made  uu  Order  empowering  the  Electric  Light 
Co.  to  charge  for  a  period  of  ten  years  a  maximum  of  Is.  'id. 
per  unit,  with  a  mininumn  charge  for  the  winter  quarters  for 
10  units  or  less. 

Londonderry. — Pkoi'OSED  Price  Rkduction. — Having  regard 
to  the  .'iatisfactory  position  of  the  electricity  undertakfng,  the 
Corporation  electrical  engineer  recommends  that  when  the 
shipyard  tariff  is  brought  into  hue  with  the  charges  to  o(her 
consumers  a  general  reduction  should  be  made.  In  some  cases 
the  proposed  reduction  will  amount  to  as  much  as  37  per  cent. 

Oldham. — IjOAN. — The  Electricity  Committee  has  decided 
to  apply  to  the  Electricity  Commissioners  for  additional  bor- 
rowing powers  to  cover  an  over-expenditure  of  iE6,38'2.  The 
total  expenditure  on  mains  up  to  March,  1920,  and  during 
the  year  1920-21  was  JJ60,482. 

Rugby. — Municipal  Trading  Protest.— 'The  Local  Building 
Trades  Employers'  Association  has  written  to  the  Urban 
Council  complaining  that  the  electricity  department  competes 
with  contractors  for  the  installation  of  lighting  systems  and 
plant  on  private  property,  which  it  is  contended  is  illegal.  The 
matter  has  been  referred  to  the  Electricity  Committee,  and 
the  Association  has  be«n  asked  to  particularise  cases  of  allege  1 
municipal  trading. 

Salford. — New  Station.— The  Electricity  Committee  reports 
that  the  scheme  for  the  erection  of  a  new  power  station  at 
Agecroft  is  not  yet  ready  for  submission,  but  it  recommends 
the  expenditure  of  a  further  £10,000  upon  the  preparation  of 
the  site,  as  a  means  of  absorbing  unemployed  labour. 

Stoke=on=Trent. — Loan.— The  Electricity  Committee  has 
applied  to  the  Electricity  Commissioners  for  sanction  to  bor- 
row £20,000  for  mains  exten.sions  and  £10,t)00  for  transformers, 
ewitchgear,  and  equipment,  to  be  expended  within  the  next 
two  or  three  years. 

Skegness. — Electric  Light  Schemk  .\handoxed.— The  Tow  n 
Council  has  decided  not  to  take  any  further  steps  in  the  matter 
of  providing  electricity  for  the  town,  .\ccording  to  Mr.  C.  H. 
Wordingham,  an  effective  scheme  would  cost  £40,000,  and  as 
the  town's  outstanding  debt  is  already  £102.000,  it  was  con- 
sidered inadvisable  to  proceed  further. 

Southport Price  Reduction.— The   Electricity  Committee 

has  decided  to  reduce  the  charges  for  electricity  by  25  per 
cent.  This  is  the  outcome  of  the  installation  of  new  plant, 
by  which  a  .saving  of  30  per  cent,  will  be  effected  in  the 
consumption  of  coal. 

South  Shields New  Plant.— On  October  IDth  a  new  gone- 
rating  set  was  started  up  at  the  Corporation  electricity  works. 
This  consists  of  a  Metropolifau-Vickers  3,000  r.p.m.  impul.se 
turbine  direct  coupled  to  a  3.<HK)-kW,  3-phase,  50-cycle,  2,2,50- 
V  generator  with  excit<>r  mounted  on  an  extension  of  the  main 
shaft.  Tlie  air  and  extraction  pumps  are  driven  by  a  2(j-h.p., 
550-V,  d.c.  motor  runnint:  at  1,440  r.p.m.  The  condenser  , 
water  is  circulated  by  a  WMi.p.  variable-speed  motor  coupled 
to  a  centrifugal  pump  capable  of  dealing  with  192,000  gallons 
per   hour. 

A  ],I.KIO-kW,  G-phaso  rotary  converter  has  been  installed, 
which  will  convert  the  supply  to  d.c.  at  from  .iOO  to  ,5.50  V 
for  traction  purpo.ses.  In  conjunction  with  this  a  l,]00-kV.'\ 
transformer  has  been  in.stalled.  The  circulating  water  culverts 
are  designed  to  deal  with  1,250,0(X)  gallons  per  hour,  and  about 
290  tons  of  concrete  was  used  in  their  construction. 

Swansea. — Counteracting  Extravagance.— The  Council  has 
approved  a  recommeniiation  of  the  Electricity  Committee  tliat 
the  weekly  payment  for  electricity  used  in  the  Corporation 
workmen's  dwellings  .should  be  increased  from  Is.  to  Is.  tnl.. 
that  meters  be  installed,  th.it  the  Corporation  should  pay  for 
the  initial  co.st  of  lamps  only,  and  that  any  consumer  using 
more  than  100  units  per  annum  should  pay  the  ordinary  rates. 
'Hie  reason  given  for  the  recommendations  was  that  the  con- 
sumers were  not  using  electricity  economically. 

Teignmouth. — Electricity  Sditly  ScHE^^5.— A  meeting  was 
recently  held  to  explain  the  electricity  supply  propo.sals  and 
the  formati<i;i  of  a  company  was  decided  upon.  A  small  com- 
mittee was  formed  to  take  the  necessary  steps. 

Ystradgynlais. — Purchase  of  IIndertaking.— The  Urban 
District  Couiicil  has  decided  to  purcha.se  the  01ant,Two  electric 
supply  works  at  a  cost  of  £18.000,  and  application  has  been 
made  to  the  Electricity  Commissioners  for  a  Provisional  Order. 


TRAMWAY    AND    RAILWAY    NOTES. 


Bradford. — Track  Benbwals. — In  order  to  provide  work 
fur  the  unemployed,  the  Tramway  Committee  has  decided 
to  re-lay  the  Kccleshill  line  from  Idle  road  to  the  terminus, 
at  an  estimated  cost  of  £IO,C2;3,  and  the  Wyke  tramway  near 
Odsal  Top,  at  a  cost  of  £9,523. 

Edinburgh. — Reduced  Eares. — ^The  Council  has  decided  to 
introduce  lower  fares  on  the  various  tramway  routes  in  the 
city.  The  new  fares  are  expected  to  be  in  operation  within  a 
few    days. 

Track  Renewal. — A  portion  of  the  Portobello  track  is  to 
be  renewed  at  a  cost  of  £54,000,  in  order  to  provide  work 
for  the  unemployed. 

Halifax. — ^Tramway  Improvements.— The  Tramway  Com- 
mittee proposes  to  construct  an  additional  loop  near  the 
Cavendish  Hotel,  between  Catherine  Slack  and  Ambler  lliom, 
at  a  cost  of  £1,000. 

Huddersfield. — T'ramway  Extensions.— The  Town  Council 
has  decided  to  proceed  with  the  construction  of  a  portion  ot 
the  new  tramway  route  to  Brighouse.  It  is  estimated  that 
the  scheme  will  provide  work  for  40U  men. 

London. — Proposed  "  Underground  "  Extensions. — Ac- 
cording to  the  Daily  Mail,  extensions  involving  the  expendi- 
ture of  about  £8,0U0,UU0  are  contemplated  by  the  Lnder- 
ground  1-tailway  Companies.  The  proposals  include  the  re- 
construction of  the  (Jity  and  South  London  Railway,  the 
building  of  a  surface  line  from  Golder'e  Green  to  Edgware, 
and  one  or  two  Unking-up  schemes. 

Tramway  Extension. — ^The  Loudon  County  Council  tram- 
way Service  35  has  been  extended  along  the  whole  length  of 
Holloway  Road,  terminating  at  Highgate. 

Middlesbrough. — New  Tr.\ck.— A  double  tramway  track  is 
to  be  laid  along  Stockton  road  from  the  Middlesbrough  boun- 
dary to  the  old  river  bridge,  at  an  estimated  cost  of  £19,500. 

Newcastle. — Unemployment  Relief.— Discussing  measures 
for  rehevmg  unemployment  in  the  district,  the  cnairman  of 
the  Transport  and  Electricity  Committee  stated  recently  that 
it  was  expected  that  the  rails  for  the  Barras  Bridge-Uateshead 
extea.sion  would  be  delivered  in  the  course  of  a  month. 
The  Committee  had  been  given  to  understand  that  the  Uos- 
forth  L/ight  Railway  Order  had  been  approved,  and  it  had 
been  decided,  therelore,  to  proceed  with  the  work  in  antici- 
pation of  the  receipt  ot  the  Order. 

The  prehminary  work  in  connection  with  the  extension  of 
the  ByKer  car  sheds  was  also  to  be  commenced  forthwith. 

Salford. — Year's  Wohking.- The  report  of  the  general 
manager  of  the  Corporirtion  tramways  ^Mr.  U.  \\  .  Holtord) 
for  the  year  ended  March  3ist,  1921,  records  receipts  amount- 
ing to  £542,747,  as  against  £495,025  in  the  previous  year. 
Working  expenditure  amounted  to  £426,284,  as  compared 
with  £375,497,  leaving  a  gross  profit  of  £116,463  (£119,528). 
The  payment  of  all  capital  charges  left  a  net  profit  of  £17,03i>, 
a  considerable  decline  from  the  profit  of  £37,610  made  in  the 
preceding  year,  when  £20,000  w'as  contributed  towards  rate 
relief.  The  number  of  passengers  carried  fell  from  8tl,o8(.35y 
to  78,142.501,  although  there  was  an  increase  in  the  car  miles 
run  from  5,961,197  to  6,019,067. 

South  Shields. — Year's  Working. — The  total  revenue  of  the 
tramway  department  for  the  past  financial  year  w'as  £102,086, 
as  compared  with  £76,301  in  1919-20.  Working  expenses 
amounted  to  £98,708,  as  against  £71,224,  leaving  a  gross  profit 
of  £3,378  (£5,077).  .■\fter  the  payment  of  capital  charges,  tf^e 
net  result  was  a  profit  of  £549.  The  surplus  was  due  to  in- 
creased fares  put  into  force  during  the  year,  a  debit  balance 
of  nearly  £6,000  having  been  anticipated  prior  to  the  in- 
creases. The  charge  for  power  was  increased  from  IJd.  to 
2id.  per  kWh.    There  was  a  loss  on  the  omnibus  services. 

United  States. — New  Electric  Railway.- The  Dallas  Rail- 
w-ay  Co.,  of  Dallas.  Tex.,  is  completing  plans  for  the  con- 
struction of  an  addition  to  its  interurhan  railroad  system 
from  Dallas  to  Terrell.  Tex.,  a  distance  of  about  30  miles. 
estimated  to  cost  .$1,800,000,  including  rails,  line  equipment, 
electric  stations,  electrical  and  mechanical  apparatus.  Nearly 
all  of  the  right-of-way  has  been  obtained  and  orders  for  ma- 
terials are  being  placed. 

The  city  of  Rochester,  N.Y^.,  is  planning  to  build  a  fourteen 
mile  rapid  tran.sit  and  industrial  electric  railway  in  the  aban- 
doned bed  of  the  Erie  canal.  Tlie  cost  of  the  project  is  to  ex- 
ceed $4,(X10,000.— Kflidc.ii,-  Itei'icif. 


TELEGRAPH    AND    TELEPHONE    NOTES. 


Australia. — Long-range  Wireless. ^In  his  adaress  at  the 
annual  mc(-ting  of  shareholders  in  .\malgamated  Wireless 
(.\ustralasia),  Ltd.,  Sir  Thomas  Hughes,  chairman  of  the 
directiirato,  reminded  his  hearers  that  the  company  had  placed 
before  the  Federal  Government  an  offer  to  provide  a  direct 
commercial  wireless  service  betw-een  Australia  and  England, 
and  to  extend  that  service  locally  so  that  each  State  would 
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derive  equal  advantages  from  it.  That  offer,  he  said,  had 
been  favourably  considered  by  the  Federal  Government,  but 
owing  to  the  English  scheme  the  Federal  Government  did 
not  proceed  with  the  company's.  They  had  learned  since 
that  there  was  considerable  doubt  whether  the  English 
scheme  would  ever  be  completed  because  there  were  so  many 
objections  to  it.  From  the  Australian  point  of  view,  con- 
tinued Sir  Thomas  Hughes,  the  scheme  appeared  to  be  quit* 
unsuitable  because  every  message  between  Australia  and  Eng- 
land would  have  to  pass  over  a  chain  of  five  stations,  which 
introduced  five  points  of  weakness,  and  adding  to  the  ex- 
pense. The  cost  of  every  message  would  have  to  be  divided 
amonr;  five  stations.  The  committee  itself  had  estimated  that 
Australia  would  lose  a  large  sum  per  annum  on  this 
scheme.  He  understood  that  neither  the  British  Admiralty, 
the  War  Office,  nor  the  Aii  Ministry  had  been  consulted  in 
reference  to  that  committee  and  its  scheme,  and  fuithermore, 
it  was  a  fact  that  the  conamittee  was  formed,  and  made  its 
report  without  reference  to  any  of  the  Dominions.  He 
claimed  that  the  experimental  work  which  the  companv  had 
done  in  AustraUa  during  the  past  few  years  had  proved  be- 
yond a  doubt  that  it  was  possible  to  have  direct  wireless 
communication  between  Australia  and  any  other  part  of  the 
world,  and  that  the  only  logical  apphcation  of  .such  knowledge 
was  to  erect  a  high  power  main  overseas  station,  with  local 
or  feeder  stations  at  each  capital,  to  work  duectly  with  the 
main  trunk  station.  Such  a  scheme  the  company  was  pre- 
pared to  carry  out,  and  to  finance,  either  entirely  on  its  own 
account,  or  in  conjunction  with  the  Federal  Government. 
The  company  was  in  a  position  to  supply  one  of  the  greatest 
needs  Austraha  had  ever  felt,  and  to  offer  reasonable  pro- 
spects of  a  good  return  on  the  capital  needed  for  the  purpose 
1-urthermore,  the  company  hoped  to  he  able  to  conduct  the 
services  at  reduced  rates. 

Belgium — Wikeless  Tr.ain  Control.— The  Belgian  Nord 
Kaiiway-  Go.  is  experimentmg  with  a  nev,  signal  system  by 
which  the  chief  of  the  tram  service  organisation  communicates 
with  the  signal  cabins  by  wireless  telephone.— r/ie  Times. 

Night  Telegraph  Service.— The  Newspaper  Conference 
representing  tue  i-ress  of  the  Lmted  Kmgdom  outside  London 
has  adopted  tne  subjoined  resolution;  '• 'Ihat  m  the  view 
of  the  .Newspaper  Conference  the  strongest  protest  should  be 
made  m  the  public  mtei-est  against  what  is  obviously  the  policy 
01  the  Post  Uthce  to  cease  the  all-night  telegraph  service  lii 
various  provmcial  towns.  The  conlerence  is  of  opmion  that 
this  restriction,  or  the  attempt  to  exact  a  special  payment  to 
prevent  it,  is  contrary  to  the  spu-it  of  the  Post  Ulhce  adminis- 
tration—ttiat  the  service  should  be  regarded  as  a  whole.  I'he 
conlerence  directs  attention  to  this  matter  lest  undisputed 
acceptance  of  the  present  oflicial  scheme  may  be  treated  as 
a  precedent  to  be  apphed  to  other  provincial  towns."— Vailu 
Jelegraph. 

Russia.— New  E.^dio  Station.- In  Moscow,  on  September 
2oth,  the  foundation  stone  of  the  prmcipal  bmlding  of  the 
trans-.Atlantic  wireless  station  was  laid.  Ihe  station  will  be 
of  oUO  kVV,  and  it  will  be  able  to  communicate  with  all  the 
radio  stations  in  the  world.  It  will  be  built  by  Eussian 
engmeers,  foUowmg  and  using  all  inventions  and  improve- 
ments by  Russian  engineers.  All  the  equipment  will  be  pre- 
pared exclusively  in  Hussian  factories.  It  is  intended  to 
put  the  station  to  work  next  year,  says  a  Moscow  message 
to  a  North  Kussian  journal. 

The  Toll  Telephone  Exchange.— When  the  "  Toll  "  tele- 
phone exchange  was  opened  by  the  Postmaster-General  m 
i^ondon  on  September  17th  last,  Mr.  Kellaway  pomted  out 
that  its  chief  advantage,  apart  from  the  very  substantial 
benefit  of  allording  rehef  to  the  London  "  Trunk  "  exchange 
which  was  being  taxed  to  the  Ihnit  of  its  capacity,  was  that 
m  most  cases  it  might  be  possible  to  secure  connections  to  the 
provincial  towns  served  by  the  exchange  on  demand.  The 
records  which  have  been  taken  since  show  that  only  about  5 
per  cent,  of  the  total  calls  made  throughout  the  day  in  London 
fail  to  secure  immediate  connection  and  have  to  be  booked 
for  completion  later.  The  average  number  of  outgoing  calls 
is  5.000  daily,  and  the  incoming  traffic  reaches  about  6,000 
calls  per  day. 

Experience  has  aheady  shown  that  some  of  the  towns  in- 
cluded in  the  "  Toll  "  area  require  even  greater  facilities  than 
were  provided  by  the  original  disposition  of  the  circuits,  and 
steps  are_  being  taken  to  provide  them. 

Some  500  calls  are  still  being  passed  daily  by  telephone  users 
*o  "  'Trunks,"  whereas  the  wanted  numbers  are  within  the 
"Toll  "  area.  It  will  add  to  the  success  of  the  "  Toll  "  ser- 
vice if  subscribers  will,  before  applying  for  calls  to  places 
outside  the  Ixjndon  local  area,  ascertain  whether  "  Trunks  " 
or  "  Toll  "  should  be  asked  for. 

Wireless  lelegraphy. — Facslmilb  Reproduction.— The  New 
York  World  on  October  18th  published  facsimile  reproduc- 
tions of  mes.sages  in  the  handwriting  of  M.  Briand  and 
General  Pershing,  transmitted  from  Paris  by  wireless  to 
America.  The  achievement  is  a  step  in  advance  of  the  work 
of  Edouard  Belin,  inventor  of  "  telegraphic  photography."  M. 
Belin  received  the  facsimile  messages  through  the  United 
States  naval  wirele.ss  station  at  Annapolis,  and  enthusiastically 
predicts  that  it  will  be  only  .-i  short  time  before  pictures  will 
be  wirelessed  across  the  Atlantic  as  easily  as  they  are  now 
transmitted  by  cable. — Daily  Telegraph. 


CONTRACTS    OPEN    AND    CLOSED. 

(T/i«  date  ghfn  in  pare?ttheses  at  the  end  of  the  paragraph 
indicates  the  isn-iif  of  the  ELECTRICAL  REVIEW  in  which  the 
"  Official  Aoticf"  appeared.) 


OPEN. 


Australia. — Melbourne. — Victorian  Government  Railways. 
.January  4th.  159  electi-ic  train  stops  operated  by  a  single- 
phase  induction  motor.  One  set  of  electrical  pyrometer  equip- 
ment for  measuring  temperatures  of  from  ooO  to  2,000  degrees 
Fahrenheit.— /?f«fcr'6    Trade  Service   (Melbourne). 

City  Council.  February  20th.  One  '2,000-kW  rotary  con- 
verter with  transformer,  also  6,600  V,  50-cycle,  3-phase  switch- 
gear. — liciiicr's  Trade  Service   (Melbourne). 

Newcastle  (N.S.W.).— December  22nd.  City  Council.  One 
2y-kW  motor-generator  set.  Electrical  engineer  and  manager. 
Watt  Street,  Newcastle  (N.S.W.). 

Aylesbury. — November  11th.  Town  Council.  Electric 
motors  and  pumps.     (October  21st.) 

Belgium. — .November  14th.  The  Soci^t^  du  Canal  et  des 
Installations  Maritimes  de  Bruxelles  (.59  Rue  du  Canal, 
Brussels).  Electrically-operated  pump  capable  of  delivering 
650  cubic  metres  of  water  per  hour. 

India. — Calcutta.— November  9th.  Calcutta  Electric  Supply 
Corporation,  Ltd.  One  15,U0U-kW  turbo-alternator  and  con- 
densing plant,  Two  water-tube  boilers  with  an  evaporation 
of  60,000  lb.  per  hour.  (October  7th.)  Paper-insulated,  lead- 
covered  cables,  bitumen-sheathed  cables,  v.i.r.  cables,  and 
joint  boxes  (Spec.  72).     (October  21st.) 

London.— L.C.C. — November  28th.  Water-tube  boilers, 
superheaters  and  economisers,  &c.     (October  21st.) 

New  Zealand. — Wellington. — November  21st.  Po.st  and 
Telegraph  Department.  750  red  and  750  white  switchboard 
cords,  a  conductor.     (Spec.  No.  87.)* 

Portsmouth. — November  18th.  Corporation.  Four  cen- 
trifugal pumps,  direct  coupled  to  3-phase,  a.c.  motors,  sludge 
pump  and  motor,  and  various  small  motors,  switchboard 
cables,  hghting,  and  other  apparatus.     (October  21st.) 

Sheffield.— November  26th.  Health  Committee.  Plant 
and  machinery  for  refuse  disposal  works,  including  cranes, 
switchboard,  pumps,  &c.,  steam-driven  electrical  plant  and 
condensers,  motors,  and  starters,  drc.     (See  this  issue.) 

South  Africa. — Johannesburg. — November  7th.  Rand 
Water  Board.  Two  350-kW  steam-driven  electrical  generating 
sets,  complete  with  switchboards  and  all  accessories.* 

Ddrba.n. — Municipal  Council.  250  single-pole,  or  125  dorble- 
pole  ironclad  fuses,  25  amperes,  200  volts;  500  combined 
double-pole  enclosed  switches  and  fu.ses,  35  amperes,  2(X)  volts, 
suitable  for  house  service  use;  144  single-pole  switch  fuses, 
unmounted,  1(X)  amperes,  200  volts;  50  single-pole  switch 
fuses,  of  the  "  Brush  "  or  other  similar  type,  50  ampere"-, 
2,750  volts,  suitable  for  sub-station  use.  One  3-phase  trans- 
former, 25  kVA  capacity,  50  cycles.* 

Warrington. — November  loth.  Electricity  and  Tramways 
Committee.     Motors  and   transformers.     (October  2l8t.) 

*  A  copy  of  the  specification,  &c.,  can  be  consulted  at  the 
Department  of  Overseas  Trade,  35,  Old  Queen  Street,  S.W.I. 


CLOSED, 

Belgium. — Fifteen  firms — Belgian,  German,  Austrian, 
Swiss,  Italian  and  British — competed  for  the  contract  to 
supply  16,500  metres  of  armoured  cable  of  different  sizes  for 
the  municipal  authorities  of  Schaerbeek,  Brussels.  The  low- 
est offer — .337,707  fr. — was  .submitted  by  F.  Lemoine,  of  Dison, 
Belgium. 

Bradford. — Tramways  Committee. 

Kiftwn  tons  o(  sux\  fishplates,  at  £285.— North-E.islern  Steel  Co. 

Electricity  Committee. 

Soot    blower   installation    for   four   boilers   for  No.    4   boiler  tiouse   at   Valley 


Road 


-Babcock   &    Wilcox,    Ltd. 


Glasgow. — ^Tramways   Department.     Recommended: — 

Trolley  wire.— Thomas  B( 
Three-way   'witches. — Edit 

Corporation.     Recommended  :  — 

Three    I<inematograph    operatinf;    machines    complete,    for    £110    each,    for 
Corporation    halls.— Chalmers,    Ltd. 

Markets  Committee.     .Accepted: — 

Ulectric  lightinR  installation  at  Cheese  Market —Grindley,   Ross  &  Co.,   Ltd. 

Electricity  Committee.     Recommended: — 

Construction  of  No.  2  circulating  water  inlet  at  the  Dalmarnock  generating 

station.— John  Train   &   Taylor,  £17,386. 
For  providing  Mretni  for   the  inlet.— Brackett  &  Sons,  £4.318  , 
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Government  Contracts. — The  following  Government  con- 
tracts were  placed  dunng  September,  19'21  :  — 

AuMiRALTV   (Contract  and  Purchase  Departmknt.) 
.'Ucuiiiulator  cells.— Fuller's    United    Electric  Works,   Ltd.;    London   Batt.Ty 

and  Cable  Co.,  Ltd. 
Lampholders.— Edison  Swan  Electric  Co.,  Ltd.;  General   Electric  Co.,  Ltd.; 

W.  McGeoch  i  Co.,  Ltd. 
Wireless   telegraphy   masts.— C     F.   Elwell,    Ltd. 

War  Office. 
Automatic  dust  control    with   motor. — J.   M.   Adam  &  Co. 
Generating  set  spares. — A.  Lyon  &  Co.,   Ltd. 
Electric  wires.— British    Insulated  &  Helsby  Cables,  Ltd. 

Air   Ministry. 
IClectri.al   equipment.— General   Electric  Co.,    Ltd. 
Ignition    SBts. — Uritish    Thomson-Houston     Co.,    Ltd. 
iilectrically-driven    pumps. — Rees    Roturbo   Manufacturing    Co.,    Ltd. 
Switchboard. — Erskine  Heap  Si  Co..  Ltd. 

Post  Office. 
L.iying  conduits. — Norwood  Koad  and  Palace  Road  :  J.  Mowlem  &  Co., 
Ltd.  Uwisham  (Loampit  Hill):  J.  Mowlem  &  Co.,  Ltd.  Limehouse 
(Ihree  Cult  Street):  J.  Mowlem  4  Co.,  Ltd.  Hither  Green:  J.  Mow- 
lem &  Co.,  Ltd.  Kensington.  Paddington,  and  St.  Marylebone  :  J. 
Mowlcin  &  Co.,  Ltd.  Camberwell  (Southampton  Street)  :  Roads  and 
Public  Works.  Ltd.  King's  Cross  (Albion  Street)  :  Roads  i  Public 
Works,  Ltd.  Brighton-Worthing  (Section  I)  ;  H.  Farrow.  Walthani 
Cross-Epping-Bishop's  Stortloid  (Section  Ul):  H.  Farrow.  Edinburgh 
(E.)  and  Tranent  :  R.  Thorburn  &  Son.  Brockley  :  Greig  &  Matthews. 
Urighton-Roedean,  ic.  :  Greig  &  Matthews.  Waltham  Cross-Epping- 
Bishop's  Storlford  (Section  I):  J.  A.  Ewart,  Ltd.  St.  Pancras  :  J.  A. 
Ewart,  Ltd.  Huddersfield-Halilax  :  E.  E.  Jeavons  &  Co.,  Ltd.  Old- 
ham-Huddersfield  (Section  II):  W.  Pollitt  Si  Co.,  Ltd.  Horbury  :  VV. 
Pollilt  it  Co.,  Ltd.  Upton  :  .Martin  &  Element,  Ltd.  Stanmore-Ches- 
ham  (Section  11):  W.  8i  C.  French.  Stanmore-Chesham  (Section  1): 
W.  &  C.  French.  St.  Helens:  G.  Percy  Trentham,  Ltd.  Port  Talbot: 
G.  Percy  Trentham,  Ltd.  Blackwood,  Mon.  :  G.  Percy  Trentham,  Ltd. 
.Manufacture,  supply,  drawing-in,  and  jointing  cable. — Elizabeth  Terrace- 
Widnes-Runcorn  :  W.  T.  Glover  &  Co.,  Ltd.  Traflord  Park,  Man- 
chester, Wey bridge- Woking,  Sic.  :  W.  T.  Henley's  Telegraph  Works 
Co,,  Ltd.  Glasgow-Paisley  :  British  Insulated  Si  Helsby  Cables,  Ltd. 
Birmingham-Dudley-Tipton,  Dudley-Stourbridge-Cradley  Heath  :  Pirelli- 
General  Cable  Works,  Ltd. 
Telephone  exchange  equipment. — Chorlton-cum-Hardy  :  Automatic  Tele- 
phone Manufacturing  Co,,  Ltd.  Sub-contractors — for  batteries  : 
Chloride  Electrical  Sto.i-age  Co.,  Ltd.;  for  charging  machine:  Crompton 
and  Co.,  Ltd. 
Telephone  apparatus. — Phoenix   Telephone  &   Electric  Works,  Ltd. ;  Siemens 

Bros.   &  Co.,  Ltd. 
Testing,    protective    apparatus,    &c. — Automatic    Telephone    Manufacturing 
Co.,    Ltd.;   British  Thomson-Houston   Co.,  Ltd.;    S.  G.    Leach   Si  Co., 
Ltd. 
Telegraph  and  telephone   cable.— British    Insulated  &   Helsby   Cables,  Ltd. 
Enfield     Ediswan    Cable    Works,     Ltd.;    Pirelli-General    Cable    Works, 
Ltd.;   Union   Cable  Co.,    Ltd. 
Loading  coils.— Western    Electric   Co.,   Ltd. 
Ducts. — Albion  Clay  Co.,  Ltd. 
Charging  panels. — Power   Equipment  Co.,   Ltd. 

Crown  Agents  for  the  Colonies. 
Accumulator  Cells. — Tudor    .\ccumulator    Co.,    Ltd. 
Control    apparatus. — Western    Electric    Co.,    Ltd. 
Motor-driven    fan.   Sic— Babcock  St    Wilcox,    Ltd. 
Generating    set.— Xorris,    Hcnty   Si    Gardners,    Ltd. 

Oil-cooled    transformers. — Metropolitan-Vickers   Electiic    Export  Co.,    Ltd. 
Wireless    sets. — Marconi    Wireless    Telegraph     Co.,     Ltd. 

High  Commissioner  for  India. 
Batteries.— Chloride    Electrical    Storage    Co.,    Ltd. 
Generating   sets. — Laurence  Scott   8i    Co.,    Ltd. 
Lamps. — British    Thomson-Houston    Co.,    Ltd. 
Switchboards.— Peel-Connei    Telephone     Works,     I.t.l. 
Telephones.— Peel-Conner   Telephone    Works,    Ltd. 

Telephone     equipment. — Relay     Automatic    'Telephone     Manufacturing    Co., 
Ltd. 

H.M.  Office  of    Works. 
r.ngineering     services.— .Additional    pl.ant,    Nntion.il     Physical     Laboratory  : 

Bruce   Peebles  &  Co.,  Ltd. 
Pc.ntypridd    housing    scheme.— Electric    wiring:    D.    G.    Ball. 

Public  Works,   Dublin. 
Elf-rlrical   works  and  supplies,   Did.-lir.— Handley  Xr   Robinson,   Ltd. 

London. — Hammersmith. — Electricity  Committee.     Recom- 
mended :  — 

ormers,     WilJ.— Harkbridge    Electric    Con- 


Stefnev. — Borough   Council.     Electricity   Department, 
repted  :  — 

Half  mile   3-in.  earthenware   pipes,  £135.- Sutton   S:  Co. 


Ac- 


pipes,    £269.— Albion  Clay    Co.,   Ltd. 

Manchester. — Education   Committee.     .Accepted: — ■ 

Electric    lamps.— Princess    Manufacturing  Co. 

Swansea. — Town   Council.     .Accepted: — 

fi.WKl.V    swilchgerir,     tlS.";.— MctrnpnliT;in-Vickers    Electi  ical    Co.,     I.I 


FORTHCOMINQ     EVENTS. 


Instilution  of  Mechanical  Engineers.— Friday,  October  '28ih.    At  the  Institu- 
tion, Storey '^  Gate,  S.W.    At  G  p.m.     Discussion  on  Eleventh  Alloys  Report. 
Friday,    November   4lh.     Thomas    Hawksley    Ix?cture  on    "  Power  Trans- 
mission' by    Oil,"    by    Dr.    11.   S.    Helc-Shaw,    F.R.S. 
Junior   Institution   of    Engineers— Friday,   October   28th.    ,'\t    Caxton   Hall 
S.W.     At  8  p.m.     Paper  on  "  Water   Gas   Manuf.icture."  by  Mr.  F.   Colin- 
Electrical   Power  Engineers'  Association   (Southern    Division).— Saturday 
October    2flth.     At    the    Hotel    Cecil.    Stian.l,     W.C.     At    .'•..30    for    6    n  ni' 
Third    annu:,l   dinner.  ^      ' 

Bristol  Association  of    Engineers. — Tuesday.   Novcmtwr    1st.    ,\t    the  Ro\  il 

Hotel.     At    8  p.m.     Address   by  the    President.    Prof.   D,    Robertson,  on   the 
"Centenary  of   the  Conlinu  ais    Current    Machine." 
Institution  of    Civil    Engineers.— Tuesday,    November  1st.     At   the   Institution. 
Gre:it  George  Street,  S.W.     At  6  p.m.     Inaugural  address  by  the  President. 
Mr.  W.    B.   Worthington. 

Roentgen  Society — Tuesday,   November  1st.    At  the  Instilution  of  Electrical 
Engineers,  Victoria  Embankment,  W.C.  2.    At  8.16  p.m.    General  meeting. 


Royal  Society  of  Arts.— Wednesday,  November  2nd.  At  John  Street,  Adelphi, 
W.C.  At  8  p.m.  .\ddress  by  the  Chairman  of  the  Council,  .Mr.  A.  A. 
Campb<;ll-Swinton,   F.R.S. ,  on   "  Wireless   Telegraphy." 

Institution  of  Railway  Signal  Engineers— Wednesday,  November  2nd.  At 
the  Midland  Grand  Hotel,  St.  Pancras.  N.W.I.  At  6  p.m.  Paper  on 
"  Thr.-c-poiition    Signalling,"    by    Mr.   A.   E.   TattCTsall. 

"Dynamicables."- Wednesdav,  November  2nd.  At  the  Engineers'  Club.  At 
T.-.m    p.m.     Uinn.r,    Mr.    j'.    S.    Highfleld    in    the    chair. 

Industrial  League  and  Council.— Wednesday,  .November  2nd.  At  Caxton 
Hall,  S.W.I.  Lecture  on  "Ability  as  a  I-'actor  in  the  Production  o( 
Wealth."   by    Mr.    E.    C.  dc    Segundo. 

Societe  des    Ingenieurs    Civils  de  France   (British   Section) —Wednesday, 

November  2nd.  At  the  Institution  ol  .Mechanical  Engineers,  Storey's  Gale, 
S.W.  At  5.30  p.m.  Papir  on  "  The  Efforts  ol  France  in  ihe  Reconstruc- 
tion   of    ihe    D.vastaled    Regions,"   by    the    Marquis    de  Chasseloup-Laubat. 

Institute  of  Cost  and  Works  Accountants.— Wednesday,  November  2nd. 
At  the  Hall  of  the  Institute  of  Chartered  Patent  Agents.  At  7  p.m. 
lecture  on  "The  Human  Element  in  Keeping  Costs,"  by  .Mr.  G.  E. 
Whitehouse. 

Chemical  Society.— Thursday.  November  3rd.  At  Burlington  House,  Picca- 
dilly,   W.  I.     At    8  p.m.     Ordinary   scientific   meeting. 

Institution  of   Electrical  Engineers. — Thursday.  November  3rd.     At  the   In- 

stmnion,    \ictoria   Embankment,  S.W.     At  6  p.m.     Presidential  address,-  by 
.Mr.  J.  S.   Highfield. 
(East   IVIidland    Sub-Centre).  -Tuesday,    November  Isi.    At  the   fech- 

nic:jt  College,  Derby.  /\t  7  p.m.  Paper  on  "  Electric  Traction,"  by 
Mr.    J.    Ualziel. 

(Liverpool  Sub-Centre).— Monday,  November  7th.  At  the  Liverpool 
University.     At    7    p.m.     thairman's    (Mr.    G.    H.    Nisbett)   address. 

(Liverpool  Students*  Sub-Centre). — Thursday.  November  3rd.  At  the 
Llniversily,  Liverpool.  At  7  p.m.  Paper  on  "  Transformer  and  Switch 
oils,"    by    Mr.    H.    Butterworth. 

Wednesday,  November  2nd.  Visit  to  the  works  of  British  Insulated  and 
Helsby    Cables,    Ltd.,    at    Helsby,    Cheshire. 

(Western  Centre).— Monday,  November  7th.  At  the  South  Wales 
Inslitui.-  ..I  l.n-in.,  ,..  P.irk'  Place,  Cardiff.  At  6.30  p.m.  Inaugural 
addri,^  bv  111.-  I.  h. Mini. in,  .Mr.  A.  C.  MacWhirter. 
Chelmsford  Engineering  Society.— Thursday,  November  3rd.  At  the  East 
Anglian  Institute  of  Agriculture.  At  7  p.m.  Paper  on  "  Einstein's 
Theory,"  by  Mr.  T.  L.  Eckersley. 
International    Motor  Exhibition.— Novemlxr  4Mi    tr,    I2ih.     At  Olympia,    W  , 

and    the    White    City,    Sheph^-rd's    Ru^h,    W  , 


NOTES. 


Educational. — University  of  London. — The  University 
College  Calendar  for  Session  iy21-'2'2  gives  an  outline  of  the 
history  of  the  college,  by  the  late  Dv.  G.  Carey  Foster, 
as  a  preface.  The  personnel  of  the  College  Committee,  Pro- 
fessorial Board,  and  details  of  departments  and  staff  are  given 
in  full,  as  well  as  a  list  of  Fellows.  Following  these  are  parti- 
culars of  admission,  scholarships,  degrees,  and  courses.  A  hat 
appears  of  post-graduate  courses  of  lectures  in  numerous  sub- 
jects. A  catalogue  of  original  papers  emanating  from  the  Col- 
lege is  included,  and,  following  a  list  of  students,  is  the  Pro- 
vost's report  for  19'20-'21  and  proceedings  at  the  As,sembly  of 
the  Faculties. 

Electrical  Boilers. — Mr.  J.  D.  Troup,  M.I.Mech.E.,  in 
an  article  recently  contributed  to  the  Manchester  Guardian, 
gave  some  details  of  electrical  boilers  based  on  the  experi- 
ences of  the  Atehers  de  Construction  Oerlikou,  of  Zurich. 
The  type  of  boiler  preferably  employed  in  dyeworiss, 
breweries,  &c.,  for  heating  water  is  multitubular,  the  elements 
being  within  the  tubes  while  the  water  passes  over  the  out- 
side. The  boiler  cover  and  tubes  form  one  piece,  easily  re- 
moved when  cleaning  becomes  necessary.  If  the  loading 
exceeds  3(XJ  kW,  two  or  more  boilers  may  be  connected  to 
work  in  parallel.  The  space  occupied  by  these  boilers  is 
.small.  The  100-kW  size  is  only  '20  in.  in  diameter  and  50  in. 
high.  The  boiler  for  steam  raising  is  usually  built  with  a 
loading  of  500  k\Y.  The  heating  elements  are  placed  in  a 
bunch  in  the  lower  part  of  a  horizontal  cylindrical  shell  which 
forms  the  boiler  proper.*  The  boiler  shell  in  normal  working 
is  about  three  parts  filled  with  water,  and  carries  a  steam 
ilonie.  The  Swiss  authorities  insist  upon  a  margin  of  safety 
■'>{}  per  cent,  above  working  pressure. 

The  Kevel  boiler,  which  utilises  the  heating  effect  of  an 
electric  current,  takes  the  form  of  a  vertical  cylinder  in  which 
electrodes  are  immovably  fixed.  It  may  be  supplied  with 
power  at  3,000  volts,  and  its  efficiency  is  approximately 
05  per  cent.  One  advantage  claimed  for  this  type  of  boiler  is 
that  it  can  be  switched  ou  to  the  line,  taking  but  a  small 
starting  current,  which  increases  slo\fly  to  normal  working. 

The  Electrical  Industry  and  Unemployment. — The  Joint 
Industrial  Councils  of  the  Electrical  Industry,  acting  for  the 
cable-making,  electricity  supply,  and  contracting  branches, 
together  with  reprcseiitalives  of  the  Association  of  Electrical 
Manuftictui'crs,  the  Wholesalers,  and  the  Electrical  IVvelop- 
ment  Association,  held  a  Conference  ou  Monday, .  October 
'24th.  to  discuss  the  present  conditions  of  unemployment  in 
relation  to  the  electrical  industry,  and  to  formulatt'  mea- 
sures which  miglit  be  taken  to  secure  tiie  restoration  of 
linance  and  trade  within  the  industry  and  bring  about  alle- 
viation of  uneuiployment. 

Sub-Cominitt<n^s  were  appointed  to  inve.stigate  details  and 
collect  information,  and  a  further  Conference  will  he  lield  at 
the  end  of  the  week,  when  it  is  lioix-d  to  submit  to  the 
Cabinet  Committee  on  Unemployment  practical  schemes  on 
behalf  of  the  electrical  industry. 
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fuel  Economy. — The  second  issue  of  the  Fuel  Evonomii 
He  view  of  the  Federation  of  British  Industries  contains  several 
articles  of  particular  int.er«;st  to  manufacturers  and  others  who 
utiUse  fuel  for  mdustrial   purposes. 

Although  the  licciew  was  only  issued  for  the  first  time  in 
April  in  the  nature  of  an  experiment,  it  has  met  with  such  a 
favourable  reception  that  its  quarterly  publication  is  assured, 
and  this  fact,  in  conjunction  with  its  very  moderate  cost, 
should  ensure  its  circulation  amongst  the  management  and 
technical  staff  of  manufacturing  establishments. 

Our  position  as  an  industrial  nation  in  the  markets  of  the 
world  is  mainly  governed  by  the  price  of  coal,  and  the  interests 
of  the  electrical  industry  in  particular  are  dependent  upon 
Bupplies  of  cheap  fuel,  the  basic  raw  material  for  the  produc- 
tion of  energy.  • 

The  present  cost  of  industrial  coal  is  about  three  times  the 
pre-war  hguie,  and  there  is  little  hope  of  any  very  appreciable 
reduction  in  the  near  future,  so  that  the  more  efficient  utilisa- 
tion of  coal  is  absolutely  essential  if  manufacturing  costs  in 
industrial  establishments  are  to  be  maintained  at  an  economic 
level. 

In  the  current  issue  of  the  Reoiew,  Prof.  Henry  Louis  con- 
tributes a  valuable  article  on  the  economics  of  coal  production, 
showing  clearly  the  present  unstable  condition  of  the  mming 
industry  and  the  necessity  for  cheaper  coal  supplies  as  a  vital 
factor  of  our  national  existence.  The  official  statistics  of 
production  and  costs  are  analysed  by  Dr.  Louis,  and  it  cer- 
tainly appears  that  the  official  data  published  leaves  much 
to  be  desired  from  an  accountancy  point  of  view.  The  article 
is  most  opportune,  and  should  ccrtamly  be  of  great  interest 
to  boards  of  directors,  works  managers,  and  others  responsible 
for  the  purchase  of  coal  for  industrial  purposes. 

The  "  water  side  of  the  boiler  "  is  ;m  article  contributed 
by  Mr.  J.  H.  Paul,  B.Sc.,  who  is  an  expert  in  this  particular 
subject,  and  demonstrates  clearly  the  importance  of  correctly 
treating  the  feed  water  prior  to  its  entrance  into  the  boiler. 

The  first  of  a  series  of  articles  on  fuel  control  in  works  deals 
with  the  methods  employed  at  a  typical  .soap  and  chemical 
factory,  and  it  is  intended  to  discuss  the  practice  adopted  in 
various  types  of  works  from  time  to  tune. 

The  purchase  of  coal  under  sj>ecification  of  calorific  value 
forms  the  subject  of  an  article  dealing  with  American  practice, 
and  in  this  respect  the  U.S.A.  authorities  are  certainly  to  the 
fore.  When  one  considers  the  waste  and  inefficiency  entailed 
in  transporting  millions  of  tons  of  dirt  stones,  and  water  from 
the  Midlands  to  the  London  area  alone  under  the  title  of 
industrial  coal,  it  seems  almost  absurd  to  think  that  our  coal 
supplies  are  more  or  less  controlled  by  a  State  department, 
and  that  factories  and  power  stations  are  handicapped  as  a 
consequence  and  our  transport  systems  congested. 

An  interesting  article  on  the  utilisation  of  waste  heat  is 
contributed  by  Messrs.  Robert  Nelson  and  K.  H.  Human,  and 
the  developments  on  the  North-East  Coast  and  in  Yorkshire 
are  briefly  outlined.  Further  developments  in  the  conserva- 
tion of  surplus  neat  from  industries  are  necessary,  and  if 
co-operation  with  electric  power  supply  authorities  can  be 
arranged,   very  appreciable  economies  in  fuel  will  result. 

The  present  issue  concludes  with  a  resume  of  three  typical 
investigations  carried  out  upon  steam-raising  plant  by  the 
expert  staff  attached  to  the  Fuel  Economy  Department  of  the 
F.B.I.  It  is  hoped  to  publi.sh  practical  data  relating  to  the 
efticient  operation  of  boiler  plants  from  time  to  time,  and 
the  information  thus  given  should  prove  u.seful  to  works 
managers  and  engineers. 

The  Fuel  Economy  Committee  is  also  undertaking  educa- 
tional propaganda,  and  lias  already  publi-shed  several  u.seful 
pamphlets  and  diagrams  for  the  guidance  of  boiler-house  staffs, 
whilst  the  chart  showing  the  sensible  heat  loss  in  flue  gases 
under  various  furnace  conditions  should  prove  useful  in  this 
direction. 

Although  this  is  only  the  second  issue  of  the  Fuel  Economy 
Review,  we  feel  convinced  that  it  will  attain  a  large  circula- 
tion both  in  this  country  and  overseas,  and  we  should  like 
to  congratulate  the  Fuel  Economy  Committee  on  the  excellent 
work  it  is  doing  for  the  benefit  of  our  industries  and  the 
w-eifare  of  the  nation. 

The  Petrol- Electric  System. — .\t  a  conference  of  the  In- 
Btitute  of  Transport  hem  in  connection  with  the  Commercial 
Motor  Exhibition,  Olympia,  on  October  17th,  Mr.  Percy  Frost 
Smith  read  a  paper  on  "  The  Evolution  of  the  Motor  Vehicle 
for  Goods  and  Passenger  Service."  After  a  review  of  develop- 
ments, the  speaker  said,  according  to  a  Ddihi  Tdenrajjli 
report :  "  Much  is  said  about  '  safety  first,'  and  I  can  state 
confidently  that  the  petrol-electric  sy.stem  is  the  acme  uf  thi.';; 
for  example,  if  a  vehicle  is  being  driven  in  exceptionally 
dangerous  country,  as  in  some  parts  of  Wales,  Cornwall,  or 
Devon,  a  driver  may  at  his  discretion  put  his  controller  in 
the  reverse  position,  and  crawl  down  a  hill  at  a  rate  of  about 
two  to  three  miles  per  hour,  without  having  recourse  to  his 
mechanical  brakes.  Equally,  if  the  engine  should  fail  in  the 
centre  of  a  dangen^u.'i  hill,  the  vehicle  cannot  run  backwards 
at  a  greater  speed  than  that  mentioned  above,  because  the 
electric  motor  automatically  becomes  a  dynamo  for  the  time 
lieing.  We  are  wiiiting  for  engines  which  will  '  turn  '  faster, 
or  preferably  the  indrnal-comljustion  turbine,  which  will  then 
permit  of  the  production  of  much  lighter  electrical  sets  for  a 
given  output.  The  present  hand  control  of  the  dynamo  field 
resistance  will  become  automatic,  an  electric  brake  control,  if 
one  cares  to  use  it,  through  the  transmission  shafts,  can  be 


easily  provided,  and  if  to-day  the  system  cannot  be  considered 
absolutely  fool-proof,  it  soon  w^ill  be.  My  opinion  is  born  of 
a  strong  conviction,  the  result  of  many  years'  experience  of 
various  forms  of  transmission.  I  beheve  that,  in  the  absence 
of  a  force  not  yet  known,  or  of  a  force  not  yet  harnessed,  in 
a  few  years  from  now  petrol-electric  transmission  will  occupy 
the  position  which  the  '  gear  drive  '  holds  to-day,  and  that  is 
the  end  to  which  I,  (lersonally,  am  working." 

The  Swedish  Housewives'  Union.— The  servant  problem 
is  as  difficult  in  Sweden  as  here.  But  Sweden  has  an  abun- 
dant supply  of  water-power,  and  her  housewives  are  agitat- 
ing for  a  provision  of  cheap  domestic  electric  power  and 
cheap  electric  labour-saving  appliances.  The  matter  has  been 
taken  up  by  the  Swedish  Housewives'  Union,  which  is  very 
practical  in  its  methods.  It  realised  that  if  it  got  the  supply 
of  electric  power  for  cooking,  sweeping,  and  ironing  it  would 
not  be  of  much  use  unless  it  could  also  get  the  irons,  stoves, 
and  sweepers  at  a  lower  rate  than  the  manufacturers  were 
asking.  So  it  called  a  conference  to  which  it  invited  repre- 
sentatives of  electric  appliance  makers.  Eleven  firms  sent 
representatives,  and  the  Union  asked  their  help  in  the  labour- 
saving  scheme.  It  wanted  them  to  make  cheap  appliances, 
and  send  them  to  an  exhibition -to  be  held  in  six  months. 
Then  the  Union  enlisted  the  help  of  a  big  housecraft  school, 
whose  experts  examined  the  articles  submitted.  "  This," 
they  said,  "  is  good.  That  one  is  wrong  and  must  be  altered 
to  suit  us."  As  a  result  a  very  large  exhibition  of  electric 
appliances  was  held  in  Stockholm,  and  if  they  were  not  as 
cheap  as  the  Union  hopes  they  will  become  they  were  much 
cheaper  than  anything  that  had  been  shown  before.  In  the 
following  year  one  of  the  exhibitors  recorded  the  sale  of  800 
electric  appliances,  and  the  scheme  is  now  going  well. — 
Manchester  Guardian. 

A  Model  Electric  Restaurant. — On  Tuesday  last  the  direr- 
tors  of  the  Brompton  &  Kensington  Accessories  Co..  Ltd., 
entertained  a  large  party  of  visitors  to  dinner  at  the  "  B  &  K  " 
Electric  Restaurant,  Earl's  Court,  London,  with  a  view  to 
demonstrating  the  capabilities  of  the  magnificent  new  electric 
kitchen,  which  prepares  1,000  meals  a  day.  The  guests,  who 
included  Mr.  J.  S.  Highfield,  president  of  the  Institution  of 
Electrical  Engineers,  and  Mr.  A.  Page.  Electricity  Commis- 
sioner, were  conducted  through  the  hand,some  restaurant,  the 
well-equipped  electric  kitchen,  and  the  workshops,  by  the 
chairman,  Mr.  H.  R.  Beeton,  the  chief  engineer  Mr.  R.  S. 
Downe,  and  other  members  of  the  directorate  and  staff. 

After  the  dinner — which,  needless  to  say,  was  admirably 
cooked  and  efficiently  served — Mr.  Beeton,  who  presided, 
claimed  that  the  B.  &  K.  Co.  was  a  pioneer  in  the  promotion  of 
the  domestic  accessory  load,  and  had  a  ripe  experience  in 
respect  of  electric  cooking.  Thirty  years  ago  he  presided  at 
a  banquet  on  the  occasion  of  the  inauguration  of  the  electricity 
works,  the  first  high-pressure  generating  station  in  London; 
it  was  a  purely  residential  area,  and  the  improvement  in  the 
efficiency  of  glow  lamps  resulted  in  stagnation  of  revenue, 
compelling  the  company  to  embark  on  the  missionary  enter- 
prise of  educating  the  British  public  to  the  possibilities  of 
electricity.  It  had  secured  80  per  cent,  of  the  electric  light- 
ing possible  in  the  area,  and  had  8,000  domestic  consumers, 
but  only  .500  had  as  yet  adopted  electric  cooking ;  consequently 
there  remained  an  immen.se  field,  and  10  times  the  present 
output  could  be  attained.  Tlie  cooking  load  was  highly  profit- 
able; heating  was  a  seasonal  load,  overlapping  lighting,  and 
power  was  restricted  to  47  hours  \  week,  but  cooking  was 
always  in  progress,  and  overlapped  lighting  by  only  10  per 
cent,  in  winter.  Starting  a  restaurant  was  a  bold  step,  but 
they  did  not  regret  it;  by  becoming  cooks  they  learnt  how  best 
to  design  the  apparatus.  The  present  kitchen,  one  of  the 
most  complete  and  efficient  in  the  world,  was  the  third  in 
succe.ssion.  At  l}d.  a  kWh  for  cooking  they  w-ere  not  losing 
money ;  the  average  cost  to  a  householder  was  5s.  a  week^very 
cheap,  considering  the  quality  of  the  service,  and  the  excellent 
merits  of  the  electrical  method  of  cooking. 

Mr.  P,40E,  in  proposing  success  to  the  company,  pointed  out 
that  the  B.  &  K.  sy.stem  of  distribution  facilitated  the  use  of 
heavy  currents  by  consumers,  and  he  believed  that  the  method 
of  distributing  at  a  semi-high  pressure  and  transforming  on 
consumers'  premises  might  have  to  be  adopted  elsewhere. 
The  main  concern  of  the  Eloflricity  Commissioners — reor- 
ganisation of  areas  and  centralisation  of  generation — could 
only  be  successfully  met  by  the  co-operation  of  all  parties 
interested  and  the  wholehearted  .support  of  the  indu.stry, 

Mr.  HiOHi'iEM)  said  the  company  had  undoubtedly  adopted 
the  right  course  Other  authorities  had  continuously  reduced 
the  price,  but  the  whole  income  of  the  industry  was  collected 
from  the  public  by  the  supply  authorities,  and  they  should 
increase  the  levenue  by  educating  the  consumers  in  electric 
cooking.  &c..  as  that  company  had  done.  He  had  used  elec- 
tric cooking  himself   for  25  years. 

Mr.  DowNK  described  the  development  of  the  restaurant 
from  small  beginnings,  and  its  success,  due  to  the  excellent 
results  obtained  by  electric  cookinp.  The  way  to  sell  electricity 
was  to  supply  the  means  of  u.sing  it,  and  show  consumers 
how  to  u.se  it.  Their  undertaking  was  a  centre  of  electrical 
activity,  and  a  vast  development  of  sales  was  anticipated. 

A  description  of  the  equipment  of  **»^  •■•osio.urant  must  be 
deferred  to  a  later  issue. 
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Speculative  Construction  of  Electricity  Works.— What  ap- 
pears to  be  a  new  methcMl  fur  the  inoiuutiuii  ui'  the  coDstruc- 
tion  and  equipiueut  ut  electricity  supjjly  wurk-s  lias  just  beeu 
proposed  in  Finland  hy  tliree  members  of  the  Finnish  Parlia- 
ment, althout'h  the  principle  involved  was  common  in  (Jieat 
Britam  years  aj,'o  before  legislation  put  an  end  to  .speculative 
liouse  buildinj^,  and  hellied  to  briiij,'  about  the  present  com- 
parative scaicity  of  housmy  accommo<latiou.  Ihe  members 
in  question  have  presented  a  petition  kj  Parliament  pointing 
out  that  the  existing  legislation  of  April,  VMi.  and  April, 
iyU9,  in  respect  of  electrical  installations  is  very  incomplete 
and  antiquated  having  regard  to  the  technical  development 
which  has  taken  place  in  the  meantime.  In  particular,  em- 
phasis is  laid  on  the  absence  in  the  orders  of  the  year  m 
question  of  any  authority  to  mortgage  electrical  installations, 
e.xcept  in  certain  ca.ses,  as  security  for  loans  or  other  obliga- 
tions. -As  a  consequence  it  is  extremely  diflicult,  if  not  quite 
impossible,  to  raise  credit  for  electrical  undertakings.  Under 
these  circmnstanccs  the  jietitioners  ask  Parliament  to  adopt 
a  resolution  iu.structing  the  Government  to  introduce  a  Bill 
to  authori.se  the  mortgaging  of  electrical  installations,  and 
at  the  same  time  to  appoint  an  expert  committee  to  inquire 
into  and  prepare  a  scheme  fur  the  amplitication  and  amend- 
ment of  the  orders  governing  such  installations. 

The-  Law  and  Economic  Committee  of  the  Finnish  Parlia- 
ment, after  an  examination  of  the  question,  has  associated 
itself  with  the  proposal  put  forward  iiy  the  petitioners,  and 
states  that  recent  economic  development  certainly  demands 
legislative  measures  of  the  kind  suggested.  In  the  opinion 
of  the  committee  the  possibility  of  offering  electrical  installa- 
tions as  security  for  loans  or  other  obligations  necessary  for  the 
erection  of  works  would  increase  in  a  high  degree  the  oppor- 
tunities for  the  establishment  of  such  installations  which 
would  be  calculated  to  facilitate  the  efforts  for  the  electrifica- 
tion of  the  country.  This  circumstance  is  of  all  the  more 
importance  in  Finland  in  consequence  of  the  abundant  re- 
sources in  water  power,  which  could  be  appropriately  utilised 
for  the  production  of  light  and  power,  but  which  cannot  be 
fully  utilised  in  another  manner.  Besides  the  supply  of  light 
and  power  the  extension  of  such  works  would  render  the 
country  independent  of  foreign  sources  for  fuel,  and  would 
permit  of  the  utilisation  of  credit  in  connection  with  fixed 
property,  now  so  httle  used  in  Finland.  The  committee  finally 
endorses  the  views  of  the  petitioners  and  recommends  Parlia- 
ment to  act  in  the  matter  as  speedily  as  possible. 

"  Welcome  Stranger." — Not  for  some  considerable  time 
has  a  new  play  been  greeted  with  the  complete  favour  which 
was  accorded  to  Mr.  Aaron  HofI'man's  comedy  "  Welcome 
Stranger  "  at  the  Lyric  Theatre.  Shaftesbury  Avenue,  W.,  on 
the  night  of  October  19th.  It  is  a  clever  enough  play,  says 
the  Daily  Mail,  which  does  not  make  the  mistake  of  being  too 
clever.  Its  story  is  the  old  but  ever-popular  one  of  a  man  who 
succeeds  with  every  man's  hand  against  hhn. 

Mr.  Harry  Gieen,  that  very  amusing  Hebrew  comedian, 
is  the  man.  In  the  character  of  Isidor  Solomon  he  comes  to 
a  narrow-minded  New  England  town  with  the  object  of 
opening  a  general  store  and  making  his  fortune.  It  is  New 
Year's  Eve,  and  his  reception  in  the  town  is  as  cold  as  the 
time  of  the  year.  But  Isidor  is  not  downhearted;  he  stays  on. 
joins  forces  with  a  man  who  has  a  concession  in  respect  to 
the  local  waterfall,  and  ends  up  by  transforming  the  place  into 
a  veritable  electric  city.  Our  contemporary  says  Mr.  Green 
is  immensely  amusing  in  a  quiet,  unassuming  way,  and  his 
performance  is  one  of  the  most  genuinely  humorous  ones  on 
the  stage  at  the  moment.  He  is  full  of  comic  and  witty 
sayings;  for  example,  "  They's  didn't  want  electric  hght  here 
because  I  am  an  Israelite."  Mr.  George  Elton,  as  the  inventor, 
also  gives  an  admirable  performance ;  and  Mr.  Prank  E. 
Petley,  Mr.  Sydney  Paxton,  Mr.  Paul  Arthur,  and  Mr.  Robert 
Blythe  help  the  piece  along  capitally. 

Miss  Margaret  Bannei-man  is  the  girl  in  the  play,  and  a 
very  pretty,  sympathetic  girl  she  is. 

A  New  Aluminium  Solder.— We  recently  witnessed  a  de- 
monstration of  the  soldering  of  aluminium  hy  means  of 
"  .\Iuhon  "  solder,  a  product  of  the  Melvin  Engineering  Co., 
Ltd.  This  solder  is  supplied  in  three  grades — soft,  medium, 
and  hard,  according  to  the  size  and  nature  of  the  joint  or 
repair  to  be  made;  cracks,  blow  holes,  &c..  in  castings  can 
be  repaired  in  the  same  manner,  and  no  flux  whatever  is 
required.  "  .\lubon  "  is  simplicity  it.self  to  use;  the  heating 
medium  may  be  a  blow-pipe  flame  or  ordinary  .soldering  iron. 
The  surfaces  to  bs  joined  are  first  cleaned  and  rough  filed. 
heated,  and  then  tinned  with  "  Alubon  "  separately,  using 
n  coarse  scratch  brush  to  ensure  perfect  tinning  and  to  clean 
off  any  excess  solder.  Next,  the  parts  arc  set  up  in  position. 
reheated,  and  more  solder  is  run  over  the  tinned  parts,  which 
completes  the  operation.  Care  must,  however,  be  exercised 
to  ensure  that  no  movement  of  the  parts  will  take  place 
while  soldering  or  until  the  joint  has  set.  When  set.  the  job 
can  be  cooled  off  in  water  without  weakening  or  disturbing 
the  joint,  and  it  will  withstand  the  test  of  boiling  in  distilled 
water.  We  attempted  to  fracture  several  joints  which  we 
saw  made,  but  only  succeeded  in  breaking  the  parent  metal. 
the  joints  them.selves  remained  good  in  each  case.  It  should 
be  mentioned  that  besides  soldering  alutniniura  and  all  of  its 
Alloys,  the  new  solder  is  applicable  to  the  soldering  of  copper 
or  brass  to  aluminium. 


An    Electric    Car    for    Factories. — The    latest    American 

novelty  ig  a  small  single-seated  electric  motor-car  for  use  in 
factories  which  cover  a  large  area,  so  that  the  officials  may  be 
quickly  transported  from  point  to  point.  The  car,  which  has 
been  put  on  the  market  by  the  .-Vutomatic  TYansportation  Co., 
■i.'jyy.  Main  Street,  Bultalo.  X.V  ,  has  the  battery— ca pa Ole 
of  running  a  distance  of  50  miles  on  one  charge — under  a 
bonnet  in  front  of  the  driver.  The  wheel-base  of  the  vehicle 
is  only  5  ft.  5  in.,  and  the  track  2  ft.  U  in.,  so  that  it  is  small 
enough  to  pass  through  doorways  and  along  the  works'  aisles 
without  difficulty.  It  is  also  claimed  that  the  car  will  effect 
a  saving  of  time  in  the  distribution  of  written  instructions  to 
various  parts  of  large  establishments. 


INSTITUTION     NOTE5. 


Institution  of   Electrical  Engineers. — The  programme  for 

the  first  part  of  the  ]"J'.il-"i2  session  is  as  follows  :  Ordinary 
meetings:  November  iJrd.  Mr.  J.  S.  Highfield  (president). 
H'au-uri!  address;  Noveiulier  17th.  Mr.  E.  S.  Byng,  "Tele- 
phone Line  W^ork  in  the  United  States."  Wireless  Section. 
November  9th,  Dr.  G.  W.  O.  Howe  (chairman),  address.  In- 
formal meeting,  November  7th,  discussion  on  "  How  best  to 
speed  up  electrical  progress  "  (opened  by  the  President). 

NoRTH-EiVSTERN  CENTRE. — The  opening  meeting  of  the  ses- 
sion was  held  at  the  Armstrong  College,  Newcastle-on-Tyne, 
on  October  -iJth,  when  Prof.  W.  M.  Thornton,  O.B.E.,  b.Sc., 
delivered  his  inaugural  address  on  "  Electricity  in  Gases  a.s 
a  Branch  of  Engineering."  The  subject  was  illustrated  with 
a  .series  of  experiments. 

Western  Centre. — The  first  meeting  of  the  session  will  be 
held  in  Cardiff  (South  Wales  Institute  of  Engineers)  on 
November  7th.  when  Mr.  A.  C.  McWhirter  will  deliver  his 
inaugural  address  as  chairman  of  the  Centre. 

Faraday  House  Old  Students'  Association. — The  annual 
dinner  of  the  Association  was  held  at  the  Holborn  Eestaurant 
on  October  21st,  Mr.  C.  0.  Paterson.  O.B.E.,  the  president, 
being  in  the  chair.  The  toast  of  "  Faraday  House  and  Its 
Old  Students  "  was  proposed  by  Mr.  LI.  B.  Atkinson,  and 
replied  to  by  Dr.  Alexander  Eussell.  Mr.  Partridge  proposed 
the  "  Guests  "  in  a  very  happy  speech.  He  said  that  the 
industry  had  not  yet  fully  recognised  the  debt  it  was  under 
to  Dr.  S.  Z.  de  Ferranti  for  his  invaluable  pioneering  work  in 
the  early  days.  The  toast  was  replied  to  bv  Dr.  Ferranti  and 
Sir  John  Snell. 

Royal  Society  of  Arts. — The  new  session  will  be  opened  on 
Wednesday  next,  at  8  P-m^  when  Mr.  A.  A.  Campbell  Swinton. 
F.R.S.,  chairman  of  the  Council,  will  deliver  an  experimental 
address  on  "  Wireless  Telegraphy."  Among  the  papers  fixed 
for  the  meetings  up   to  Christmas  are  the  following  :  — 

D.  R.  Wilson,  secretary  of  Ihe  Industri.il  Fatigue  ResKirrh  Board.  "  The 
Work  of  the  Industrial    Fatigue   Research  Board." 

Trof.  J.  .\.  Fleming.  F.R.S.,  "The  Coming  of  Age  of  Ijjng-distaoce  Wire- 
less Telegraphy  and  some  of  its  Scientific  Problems  *'  ("  Sir  Henry  Trueman 
Wood  "  lecture). 

Sir  \V.  B.  Townley,  K.C.M.G..  Minister  to  the  Netherlands,  1917-19,  "Trade 
with    the    Netherlands    East    Indies." 

K.  C.  Wade  B.A..  K.C„  Agent-General  for  British  Columbia,  "  Brilisll 
Columbia  :    The   Awakening  of  the    Pacific." 

Association  of  Mining  Electrical  Engineers. — The  Lothians 

Branch  of  the  Association  opened  the  new  session  in  Edinburgh 
with  a  social  evening,  when  there  was  a  large  gathering  of 
members  and  friends,  including  representatives  from  the  West 
and  East  of  Scotland,  and  Fife  Centres.  Mr.  Henderson, 
in  the  absence  of  Mr.  Milligan.  the  retiring  president,  was 
in  the  chair  and  presented  by  Mr.  G.  A.  Mcl.ennan  with  prizes 
awarded  by  the  .Association  for  the  best  paper  of  the  session, 
"  Power  Factor  Control  in  Practice."  Mr.  F.  Sims,  the  new 
president,   gave  his  inaugural  addre.«s. 

Association  of  Consulting  Engineers. — The  annual  dinnw 
nf  the  Association,  which  was  postponed  owing  to  the  coal 
miners'  .strike,  will  be  held  on  November  24th  at  the  En- 
gineers'  Club.  Coventry  Street.  W. 

Chelmsford  Engineering  Society. — The  opening  meeting 
nf  the  Societv  took  place  on  Octo"lifr  13th  imder  the  chair- 
manship of  Mr.  G.  P.  Barrett,  O.B.E.,  managing  director 
of  the  Hoffmann  Manufacturing  Co.  Mr.  G.  B.  Fetter. 
■X.R.C.S.,  read  a  paper  on  the  Vickers-Petter  oil  en,aine,  in 
the  cour.se  nf  which  he  gave  some  very  interesting  facts  and 
ilata.  Ttie  lecture  was  illustrated  by  lantern  slides.  Mr.  Petter 
explained  that  the  engine  worked  on  the  two-stroke  cycle 
with  hot-bulb  ignition,  and  was  made  in  the  vertical  type  only 
for  marine  and  land  use.  .\  useful  discussion  followed,  and 
Mr.  Petter  replied  to  the  questions  raised. 

Edinburgh  Electrical  Society. — M  a  meeting  on  October 
I'tth  Mr.  R.  W.  ,T.  Stark  read  .i  pajvr  on  "  Electrochemi.<!try." 
Various  processes  for  extracting  gases  from  the  air  were  de- 
scjibed,  and  tho  lecturer  dealt  with  electrolysis  as  applied 
to  the  manufacture  of  industrial  chemicals.  Tlie  processes 
o.'"  electro-plating,  electro-typing,  and  the  refining  of  copper 
were  described. 

On  October  22nd  the  Society  visited  Uie  Niddrie  and  Benhar 
Colliery  at  Newhailes.  After  inspecting  the  power  house,  the 
party  descended  a  shaft  and  visited  some  of  the  hauling  and 
pumping  etationi. 
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OUR     PERSONAL     COLUMN. 

Ths  Bdiiort  inrUe  electrical  engineers,  whether  connected  with  the 
technical  or  the  comercial  side  of  the  profession  and  industry, 
alto  electric  tramway  and  railway  officials,  to  keep  readers  of  ths 
BliECTBiCAL  Review  posted  ai  to  their  mocements. 


Mr.  \ViM.iAM  Lionel  Hichens,  whose  views  on  iudustiial 
problems  have  been  expressed  with  frankness  during  the  last 
few  years,  and  have  so  frequently  formed  the  subject  of 
articles  in  the  pages  of  the  ElectrIc.m,  Revikw,  has  been  the 
chairman  of  Messi's.  Cammell,  Laird  &  Co.,  Ltd.,  since  1910, 
and  he  is  to-day  also  vice-chairman  of  the  EngUsh  Electric  Co., 
Ltd.  At  the  recent  meeting  of  the  British  Association  for 
the  Advancement  of  Science  he  presided  over  the  Economic 
Science  Section,  and  his  contributions  to  the  proceedings  there 
aroused  widespread  interest  and  formed  the  basis  fur  comment 
in  our  editorial  pages  last  week  and  they  do  so  again  to-day. 
During  the  war  Mr.  Hichens  was  outspoken  and  thorough  in 
his  criticisms  of  Governmeut  control  of  industry,  the  dangers 
that  were  inevitable  if  it  continued,  and  the  fallacies  under- 
Iving  the  advocacy  of  nationalisation.  The  subject  of  wages  in 


Mr.  \V.  L.  Hichens. 

(Vice-chairman  of  the  English  Electric  Co..  Ltd.;  Chaii'man 

of  Messrs.  Cammell,  Laird  &  Co.,  Ltd.) 

relation  to  industry  was  dealt  with  in  a  useful  paper  read 
by  him  at  the  Royal  Society  of  Arts  a  year  or  two  ago,  and 
he  has  welcomed  opportunities  for  debating  industrial  matteis 
with  labour  leaders  on  the  public  platform.  As  a  layman  be 
has  addressed  meetings  of  men  in  the  churches  on  the  problems 
which,  as  a  manufacturer  and  industrial  leader,  he  has  made 
his  own.  He  was  one  of  the  engineering  manufacturers  who 
recently  went  North  to  confer  with  the  Prime  Ministei'  on 
the  industrial  situation,  unemployment  problems,  and  trade 
revival.  Born  in  the  year  1874.  Mr.  Hichens  was  educated 
at  Winchester  and  at  New  College,  Oxford.  He  was  a  member 
of  the  Egyj)tian  Ministry  of  Finance,  Colonial  Treasurer  of 
the  Transvaal,  and  Treasurer  of  the  Inter-Colonial  Comicd  of 
the  Transvaal  and  Orange  River  Colony.  In  1907  he  went  to 
India  as  a  member  of  the  Royal  Commission  on  Decentralisa- 
tion. He  acted  as  chairman  of  the  board  of  inquiry  held 
into  the  public  service  of  Southern  Rhodesia  in  1909.  In  addi- 
tion to  his  interests  in  industrial  undertakings  already  men- 
tioned he  is  a  director  of  the  liondon  &  North-Western  Rail- 
way, a  meml>cr  of  the  Advisory  Committee  to  the  Department 
of  Overseas  IVade.  deputy  chairman  of  the  Disposals  Board, 
and  a  member  of  the  Carnegie  Trust. 

Mr.  R.  W.  Hayman.  A.M.I.E.E.,  manager  of  the  export 
department  of  Mes.srs.  Simplex  Conduits.  Ltd..  paid  a  visit  to 
South  Africa  in  the  early  part  of  the  year  to  investigate  the 
possibility  of  increased  business.  Wo  "are  informed  that  the 
results  were  so  satisfactory  that  Mr.  Hayman  is  returning  in 
charge  of  the  Simplex  permanent  interests  throughout  the 
Union. 


The  man-iage  took  place  on  October  18th,  in  London,  of  Mr. 
Henkv  Nimmo,  M.LB.E.,  electrical  engineer.  Public  Works 
Department,  Burma,  to  Miss  Una  Kathleen  Barron,  elder 
daughter  of  Mr.  and  Mrs.  E.  B.  Barron,  of  C^ueudon,  Esses. 

Mr.  .v.  E.  Davis,  of  5,  Cavell  Road,  Dudley,  has  joined  the 
pennanent  staff  of  Price's  Electrical  SuppUes,  Ltd.,  58,  Great 
Charles  Street,  Birmingham,  as  their  repre.sentative  in  the 
Biack  Country. 

Mii.  W.  A.  TorriN  is  leaving  the  Cbestei'lield  Corporation 
electricity  department  shortly,  after  four  years  as  assistant 
manager,  to  start  in  business  on  his  own  account.  He  wa.s 
previously  1'2  years  with  Greenock  electricity  department,  and 
six  years  with  large  contractors. 

Major  Charles  Mitchell  has  been  appointed  a  director  of 
Sir  W.  G.  Armstrong,  Whitworth  &  Co.,  Ltd. 

Mr.  T.  R.  Whitehead,  manager  of  the  Coventry  Corpora- 
tion Tramways,  who  has  completed  25  years'  service,  has  been 
presented  by  the  Tramway  Committee  with  an  inscribed 
sdver  fruit  dish. 

Mr.  J.  J.  Smith,  who  resigned  the  appointment  of  borough 
electrical  engineer  at  Stockton-on-Tees  last  June,  has  been 
presented  with  a  silver  tray  by  the  olKcials  and  electricity 
works  staff. 

Col.  O.  C.  jVh.mstkokg,  D.S.U.  (chairman  of  Messrs.  Green- 
wood &  Batley,  Ltd.),  has  been  recommended  by  the  Grand 
Council  for  the  position  of  president  of  the  Federation  of 
British  Industries,  in  succession  to  Sii-  W.  Peter  Eylands, 
who  retii'es  from  the  office  at  the  annual  meeting  on  Novem- 
ber 23rd,  after  two  years  in  the  presidential  chair.  Col. 
Armstrong,  who  saw  many  years'  military  service  in  the ' 
South  African  war  on  the  staff  of  Lord  Ivitchener,  became  a 
managing  director  of  Messrs.  Wilham  Beardmore  &  Co.,  Ltd., 
in  1909,  on  his  retirement  from  the  post  of  financial  adviser 
at  Headquarters  in  India.  In  1914  he  left  his  Beard- 
more  position  to  become  chairman  of  Messrs.  Greenwood  and 
Batley,  Ltd.,  Leeds,  which  office  he  now  holds.  Among 
other  positions  he  has  held  are  the  following  :  Vice-president 
of  the  Federation  of  British  Industries;  chairman  of  the 
fSritish  Engineers'  Association;  chairman  of  the  Mechanical 
Engineering  Gioup  of  the  Federation  of  Briti.sh  Industries.  The 
following  members  of  the  P.B.I,  have  been  recommended  to 
the  annual  general  meeting  for  election  as  vice-presidents  of 
the  F.B.I.  : — Lord  Weir  and  Sir  John  Hunter  (Glasgow  Dis- 
trict) ;  Sir  Tom  Callender  (Electrical  Industry) ;  Sir  Harris 
Spencer  (Bu-mingham  District) ;  Sir  Wilfred  Stokes  (chair- 
man, De-Controlled  Firms  Committee);  Mr.  Lennox  Lee 
(chairman,  Manchester  District) ;  Mr.  Peter  MacGregor 
(chairman,  Sheffield  District) ;  Mr.  Clive  Cookson  (chairman, 
Newcastle  District);  Mr.  Alex.  .Johnston  (chairman,  Edin- 
burgh District). 

Obituary Senator  Frederic  Nicholls.— The  death  oc- 
curred on  Tuesday,  at  the  age  of  65  years,  of  Senator  Frederic 
Nicholls,  president  of  the  Canadian  General  Electric  Co.,  and 
connected  with  many  other  important  manufacturing,  power, 
traction,  and  other  undertakings  in  Canada. 


NEW     COMPANIES     REGISTERED. 


Cesco,     Ltd.     (177,314). — Private    company.     Registered 

October  17th.  Capital,  £6,000  in  £1  shares.  To  adopt  agrecinents  with  A.  H. 
Smith  and  G.  VV.  Matthew  (1)  for  the  acquisition  of  the  business  of  the  Cotn- 
mercial  Electrical  Supplies  Co..  and  (2)  relating  to  their  appointment  «s 
permanent  joint  managing  directors,  and  to  carry  on  the  business  of  elec- 
tricians, mechanical  engineers,  suppliers  of  electricity  for  light,  heat,  motive 
power,  or  otherwise,  &c.  The  permanent  joint  managing  directors  are: 
A.  H.  Smith,  13,  Station  Road,  Penarth;  G.  W.  Matthew,  W,  Hamilton 
Strei-t,   C.nrdiif.     .Solicitor  :    R.    W.    Nicholas,    31,    Queen    Street,    Cardiff. 

Broadbents    Patents   Co.    (Southport),   Ltd.    (177,273).— 

Private  conip.iny.  Registered  October  Hth.  Capital,  f2,IX)0  in  £1  shares 
(I. (ion  prclerencc).  To  adopt  an  agreement  with  D.  L.  J.  Bruadbent,  and  to 
carry  on  the  business  of  electricians,  mechanical  engineers,  suppliers  of 
elistricily,  &c.  Ihe  [)i-rmanent  governing  directors  are;  W.  Teague,  18, 
Pilkinglon  Road,  Soulhport.  enginwr;  D.  L.  J.  Ikoadbent,  26,  .Scarisbrick 
Av.niu-,  Southport,  engineer.  Qualification,  £1,000.  Remuneration.  £ryO  each 
per   annum.     Rcgistereil   ofTice :   7b,    King    Street,   Southport. 

"A.    O."    Reflector   Co.,   Ltd.    (177,345).— -Private   com- 

panv.  Registered  Oclober  19th.  Capital,  £:).000  in  £1  shares.  To  adopt  an 
agr.-.inent  with  C.  II.  Keane,  to  acquire  the  "A.  O."  reflector  referred  to 
if-.'-n-in.  and  to  carry  on  the  business  of  manufacturers  of  and  dealers  in  light 
i.n.-.tors  and  diBusers,  &c.  The  subscribers  (each  with  one  share)  are  ;  F.  W. 
Stevenson,  18a,  Leinster  Terrace,  W.  2.  director;  C.  H.  Keane,  22,  Praed 
Street,  W..  sales  manager.  The  first  directors  arc  :  F.  W.  Stevenson.  C.  H. 
Keane,  and  S.  J.  Frost.  Qualification:  £2.%.  Remuneration:  £.50  each  per' 
annum.     Regi.stored   office:    18a,    Ijinster    Terrace,   W.  2. 

Davis  Electrical  Co.,   Ltd.    (177,301).— Private  company. 

Registered  October  llith.  Capital,  £1,000  in  £1  shares.  To  carry  on  thr 
business  of  manufacturers,  exporters  and  importers  of,  agents  for  and  dealers 
in  gas  and  electric  light  and  heating  apparatus,  &c.  Th<-  first  directors  are: 
].  Bavis.  37,  Frobishcr  Road.  Hornsey,  N.R;  Mrs.  Madge  Davis.  37,  Fro- 
bisher  Road,  Hornsey,  N.  8.  J.  Davis  is  permanent,  subject  tr>  holding  200 
shares.     Registered   office:    6.    Warwick    Court,    Gra 


W.C. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Technical  &   Electrotechnical    Wholesale    Trade,  Amster- 
dam,  Ltd.   (Telfia,  Ltd.)    (2,017F).— Particulars  filed  Octo- 

l>.r  15lh,  Capital,  fl.  100.000  in  1!)9  shares  of  fl.  1,00(1  each.  Registered  in 
Holland  on  November  14th,  1919,  to  trade  in  electrotechnical  machinery  and 
requisit.!S,  metal  goods,  and  all  products  of  the  technical  industry,  &c.  British 
address  ;  1,  Union  Street,  Wells  Street,  Oxford  Street,  W.  1,  where  E.  C. 
Beman  li  authorised  to  accept  aervict.  Directors  :  W.  A.  P.  F.  L.  Mala 
(senior),  P.  J.  Schul,  T.  A.  H.  Stom,  and  F.  A.  Wolf,  all  ot  Amsterdam. 
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New  Welding  Co.,  Ltd. — Particulars  of  .£500  debentures, 

authorised  October  lOlh,  1921;  present  issue,  £150:  charged  on  the  company's 
un<lertaking    .ind    property ,    present   and    future,    including    uncalled   capital. 

Torquav  Tramways  Co.,   Ltd. — Satisfaction  to  the  extent 

of  £1,100  on  September  30th,  1:121,  ..1  charge  dated  March  8th,  1911,  securing 
£60,000. 

Bastian  Electric  Co.,  Ltd. — Particulars  of  Jl,500  deben- 
tures, authorised  July  11th,  1921;  whole  amount  issued;  charged  on  the 
.iiinpany's  undertaking   and  property,    present    and   future,   including    uncalled 

,.i|,;tal. 

Threadgill   Electro  Deposits,    Ltd Particulars  of  ,£3,000 

debentures,  authorised  October  1st,  1921;  whole  amount  issued:  charged  on 
the  company's  undertaking  and  property,  present  and  future,  including  un- 
called capital. 

Wimbledon   Electrical   Co.,  Ltd.— Particulars  of  .£800  de- 

l-cnlures,  authorised  October  12th,  1921:  whole  amount  issued;  charged  on 
the  company's  undertaking  and  property,  present  and  future,  including  un- 
called   capital. 

Mersey   Power  Co.,   Ltd. — Issues   on   various  dates   from 

March  2.')rd  to  October  5th,  1920.  of  £80,000  debentures,  parts  of  a  series 
(notice  filed  October  15th,  1921).  Satisf.iction  in  full  on  October  4th,  1921, 
of  debentures  dated  January  28th  to  October  5th,  1920,  securing  £100,000  also 
notified. 

General  Electric  Co.,  Ltd. — Four  land  registry  charges  on 

certain  land  and  premises  at  Brook  Green,  Hammersmith,  dated  October 
I2lh,  1921  (supplemental  to  trust  deed  dated  July  22nd,  1921,  securing 
£3,500,000  debenture  stock).  Trustees  :  London  City  &  Midland  Executor  and 
Trustee  Co.,   Ltd. 

Edison  Swan  Electric  Co.,  Ltd. — Deed  dated  October  8th, 

1921  (supplemental  to  trust  deed  dated  June  19th.  1900),  to  secure  £100.00(1 
additional  second  debenture  stock,  charged  on  property,  comprised  in  prior 
deeds  of  June,  1900,  and  Noccmber,  1909.     Trustees  :   London  Trust  Co.,   Ltd. 

Yale   Electric   Power    Co..   Ltd.    (60,493).— Return   dated 

October  12th,  1921.  Capital.  £20,000  in  3,300  preference  shares  of  £1  each 
and  668  ordinary  shares  of  £23  each;  300  preference  and  668  ordinary  shares 
taken  up;  £15,300  paid  £1,700  considered  as  paid.  Mortgages  and  charges: 
£6,000    debentures     as     security     for    bank     overdraft. 

Spanish    Telephone    Co.,    Ltd.     (41,589).— Return    dated 

July  Uth.  1921.  Capital,  £81,000  in  £5,680  ordinary  shares  of  £10  each  and 
1,250  preference  shares  of  £-20  each;  5,600  ordinary  and  671  preference  shares 
taken  up;  £53,420  paid;  £16,000  considered  as  paid  Mortgages  and  charges: 
Nil. 

Walters  Electrical  Manufacturing  Co.,  Ltd.  (94,300).— Re- 
turn dated  September  7lh,  1921.  Capital,  £18.000  in  £1  shares;  16.875  shares 
taken  up;  £6,875  paid;  £10,000  considered  as  paid.  Mortgages  and  charg.s  : 
Nil. 

Delhi  Electric  Tramway  &  Lighting  Co.,  Ltd.  ^88,758).— 

Return  dated  June  30th.  1921.  Capital,  £170.000  in  £1  shares  (140,000  prefer, 
ence  and  participating  and  30,000  ordinary):  100.000  preference  and  participating 
and  29,000  ordinary  shares  taken  up;  £100,(K)0  p.iid.  £29,000  considered  as 
paid.     Mortgages   and   charges  ;    £.50,000. 

Marconi  International  Marine  Communication   Co.,   Ltd. 

f65,759).— Return  dated  .Kugust  18th,  19-21.  Cpiiil,  £1,500,000  in  £1  shares; 
1,192,726  shares  taken  up;  £1,087,726  paid,  £105,000  considered  as  paid. 
Mortgages    and    charges  :    £61,130. 

Sheerness  &  District  Electric  Power  &  Traction  Co.,  Ltd. 

(65.749).— Return  dated  June  21st,  1921.  Capital,  £75.000  in  £10  shares 
(5,000  ordinary  and  2..500  preference);  5.000  ordinary  and  2,473  preference  taken 
up;    £74,730    paid.     Mortgages    and    charges:    £28,280. 


CITY    NOTES. 


German 
Companies. 


The    directors   of    the    Elektroiechiiische 

Fabrik    Rheydt    (Max  Schorch    &   Co.).    of 

Rhevdt.  recommend    the     payment    of    a 

dividend  for  ]9'20-21  at  the  rate  of  10  jx^r 

cent.,  as  in  the  previous  year. 

The  Kabelwerk  Rheydt,  of  Rhevdt,  report  net  profits  of 
9,124,000  marks  for  19'20-21,  as  compared  with  8,705,000  marijs 
in  the  preceding  year.  Tlie  dividend  is  at  the  rate  of  20  per 
cent  on  capit;il  of  24,000,000  marks,  as  against  30  per  cent. 
on  less  capital  in  1919-20. 

The  ExpoTt-A.G.,  of  Berlin,  which  is  engaged  on  the  sale 
of  electrical  manufactures  in  England  and  in  countries  out- 
side Europe,  reports  net  profits  of  824,000  marks  for  1920-21, 
contrasting  with  563,000  marks  in  the  previous  year.  The 
share  capital  is  now  being  inorea.sed  to  3.000,000  marks.  It 
is  stated  in  the  annual  report  that  the  "onipany  has  formeil 
closer  relations  in  England,  has  gained  a  firm  footing  in 
South  Africa  and  the  Levant,  and  has  entered  upon  the  new 
financial  year  with  orders  on  hand  of  the  value  of  6,000,000 
marks. 

The  rejxjrt  of  the  Woian  Werlte  A.O.,  of  T/cipzig,  states 
that  it  was  possible  in  narticular  to  increase  the  export  sales 
in  1920-21.  Orders  in  the  final  months  of  the  year  were  in- 
considerable, but  bu.sine.ss  has  greatly  imnroveil  in  the  new 
financial  year,  and  the  contracts  on  hand  will  fully  occnny 
the  works  for  several  months.  After  making  provision  for 
depreciation  the  acnnunts  show  net  profits  of  3,0S0.00O  marks 
as  compared  with  1.714.000  marks  in  1919-20.  and  the  divi- 
dend is  at  the  rate  of  40  per  cent.,  as  in  the  previous  vear, 
on  share  capital  increa.sod  from  3.500,000  to  7,.')00,000  marks. 


Stock  Exchanije  Notice. — .Applications  have  been  made 
to  the  Stock  Exchange  Committee  to  allow  the  following  to 
be  officiallv  quoted  :  — 

Tjsincashire  Electric  TnVht  and  Power.— Partlv-paid  serin  for 
f 400,000  seven-and-a-half  per  cent,  prior  lien  debenture  stock. 

Herbert  Morris,  Ltd. — .\  further  dividend  on  the  ordinary 
shares  is  recommended,  making  10  per  cent.,  free  of  tax 
for  the  year  ended  July,  1921.  f25,000  to  reserve.  £20.294 
carried  forward.    The  stocks  have  been  written  down. 


Erinoid,  Ltd. — In  their  report  for  the  year  ended  .\ugust, 
1921,  the  directors  state  that  to  ensure  s'utiicient  supplies  of 
raw  material  to  keep  the  factory  going  in  J9-.20  the  general 
manager.s  thought  it  neces.sary  to  make  Kubstantial  forward 
contracts.  Cancellation  of  orders  and  reduction  in  sales  aris- 
ing out  of  the  unprecedented  slump  which  began  to  affect  the 
company  in  December  last  left  the  company  with  an  accumu- 
lation of  raw  materi;il  which  was  t<jtally  unexpected  and  un- 
avoidabte.  A  drastic  policy  in  writing  down  the  whole  of 
the  .stocks  (manufactured  and  unmanufactured)  to  present 
cost  has  been  adopted.  According  to  the  Financial  Times 
the  tradmg  profit  for  the  year,  bringing  in  the  stock  at 
prigmal  cost,  amounted  to  .£16,717,  and  after  allowing  for 
company  charges,  depreciation  on  plant  and  machinery;  and 
losses  of  a  capital  nature,  the  net  loss  of  il2,.387  has  been 
hrn'^l^hff  '^'^'^nf^-sheet  Deducting  the  credit  balance 
brought  forward,  the  net  loss  to  carry  forward  is  £9,718. 

The  Electric  Supply  Co.  of  Victoria,  Ltd.-The  report  for 
the  year  ended  March,  1921.  shows  that  the  lamps  connected 
ncreased  from  268,544  to  312,520;  the  pa.ssengers  earned  on 
the  tramways  advanced  from  5,316,136  to  6,09<3  269     The  trad 

irnqq^^fh  °'''  ^^^V^"  'r^^'^'^n  '^'^^^'^^d  from£10.5  (I..5  to 
±l.i4,994,  the  expenditure  from  £69,712  to  £^5  295  and  tb« 
gross  profit  from  £35,341  to  £39,699.     The  balaf  e'  to  cr^^fc 

naming  i^'4or'  "oft''^\?'"^.f '■«'^  '^^""P^'  f™^ 
S\^«fl^  /u  '  *  .    V  °K  *'^'    debenture   interest    abajrbs 

£5,568 ;  debenture  stock  redemption  accr.unt  £S  m  ■  and  there 
IS  written  off  cost  of  debenture  issue  £450  leavi^i'g  £54  (S 
After  paymg  £10,500  on  account  of  arreai's  of  6 'per  cent' 
cumulative  preference  dividend.  £43,585  is  to  be  caiTied  for 

scares  is  |loro""T.'""  1  "'''''  ^"'^  "^"^  ""  P""'-- 
tntnl  LL  /  •  ;  V'"  P'"«'^erence  capital  is  £175,000.  The 
total  debenture  .stock  redeemed  to  date  is  £90,287  'The  meet 
mg  was  held  m  London  on  October  13th.  ' 

Montreal  Companies.— A  dividend  of  $1.25  per  share  has 
been  declared  by  the  Montreal  Light.  Heat  &  Power  Con sofi 

KaSdP^S-iTo."'  ^'  '-'  '"^'"^  ''-  ^'^^  ^^-^-^'  ^'i' 

Calcutta  Electric  Supply  Corporation,  Ltd.-\n  interim 
.l.vidend  of  8  per  cent,  per  annum,  less  tax,  on  the  or  nary 
shares  is  announced  for  the  past  half-year.  -Juandrj 

Callender's  Cable  &  Construction  Co.,  Ltd.-The  tlirer-nr.. 

'r^:jSa;'^si:::^"  •^'""'-"•^  °^  ^^-  ^^  ^'^--  >-«  ^^ - 

r^^m^drngTudf  •™°''^  °^  '^"^^^   six-and-a-haff  ^;;:r^"c:'nt 

Shanghai  Mutual  Telephone  Co.,  Ltd.— This  comnanv 
announced  an  extraordinary  general  meeting  for  October  im 
tnol.K  fi?"  "I'-'-e^ise  of  the  company's  capital  to  2,000  00(1 
taels  by  the  creation  of  20,000  new  shares  of  50  taelsTach 
m  addition  to  the  20,000  like  shares  already  existing  was  to 
be  proposed.-7?r„/cr'.s   Trade  Service.  ^' 

trid?H?rFTl'"?''RT'^^'  ?P°::i  °f  'he  Soci^t^  d-Rlec- 
tricitt:  de  J  E..t  de  Li  Belgique  for  the  vear  ending  .Inne  30th 
ast  .shows  a  profit  n{  212.746  fr.,  as  compared  with  oi  iv  67  820 
fr.  in  the  preceding  twelve  months.  • 

De?d'v.  f'n^  .sheet^of  the  Societe  de  I'Electricite  de  la 
.  nv^fif'  "f  ?'Ti^J."'.  ^^^  ^■"'"  «°''i«C  J»°^  3fth  last  shows 
a  profit  of  onlv  15,274  fr..  as  compared  with  17  9.52  fr  in  the 
preceding  twelve  months. 

Marshall,    Sons,  &  Co.,   Ltd.-In    view  of   the  continued 

i.s  to''he"pa'd'™   ""  ""   '^''"'^^"'^  ""  "'"   "'■'^'"'"■^  ''l'"^" 

Brampton  Bros.,  Ltd.— Divi.Iend  of  10  per  cent.,  free  of 
tax.  on  the  ordinary  .shares.  £10.000  to  reserve,  and  £8  608 
carried   tnrward. 

Tnl^'*"-"'.?  '^'■^•V"",^'  .Co.-According  to  the  "  Financial 
imies.  the  usual  interim  distribution  on  the  ordinary  shares 
IS  not  to  tak,^  pl;.co.  the  onestion  of  dividend  being  left  over 
until  the  result  of  the  complete  year  is  known. 

in.^"*  '^'el',^",7^'^"'"'  ^'>-  I-W— The  loss  for  the  vear 
9'20  was  ,£'27.63n.  Tlie  debit  balance  is  £26.777.  which' has 
lieen  charged  against  general  reserve. 

Monte   Video  Telephone   Co.,   Ltd.— Final  dividend  of  5 

per  cent.,  free  of  tax,  making  8  per  cent.,  free  of  tax. 

Babcock  &  Wilcox,  Ltd.— nivitleml  of  7  per  cent.,  free  of 
tax.  for  the  half-year  ended  .lune. 


STOCKS    AND    SHARES. 


TtJESDAI     EVKMXl-.. 

It  may  be  said  at  once  that  there  is  no  particular  activity 
in  any  of  the  Stock  Exchange  markets,  excepting  those  coti- 
cerned  with  gilt-edged  stocks.  Investment  continues  to  make 
itself  felt  in  various  directions,  though  there  is  not  suflScient 
of  this  class  of  trade  to  keep  things  moving.    Ireland,  Hun- 
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gary,  and  Silesia  are  quoted  as  a  trio  of  reasons  for  imposing 
fresh  caution  on  the  part  of  the  pubUc  with  regard  to  their 
Stofk  Exuhanye  adventures.  The  Government's  scheme  for 
unemployment  lias  evoked  an  ambitious  scheme  of  extension 
from  the  Underground  Electric  Railways  of  Loudon,  a  Bchemo 
which  has  been  read  with  keen  interest  by  everyone  con- 
cerned with  railway  work.  It  has  had,  however,  no  effect  in 
makiug  Underground  stocks  any  better.  Indeed,  prices  are 
tiightly  lower  than  they  were  a  week  ago. 

Creation  of  new  capital  ou  a  large  scale  would  be  the 
natural  sequel  if  the  Government  were  to  fall  in  with  the 
plan  proposed  by  the  Underground  company.  This  would 
mean  placing  new  obhgations  in  front  of  the  stocks  and 
shares  at  present  issued,  and  the  latter  have  accordiu,^ly 
weakened  in  jirice.  The  Stock  Exchange  market,  however,  is 
inclined  to  regard  the  company's  proposal  as  scarcely  likely 
to  commend  itself  to  the  Cabinet.  This  is  a  matter,  of 
course,  for  which  attention  will  wait  upon  the  Cabinet's  de- 
cision, ileanwhile,  some  of  the  electric  hghting  companies 
are  bestii-ring  themselves  to  see  whether  they  also  cannot 
claim  some  share  of  the  Governmental  assistance,  for  the 
Ughteuing  of  the  unemployment  burden,  thi'ough  the  medium 
of  obtaining  capital  at  reasonable  rates  that  shall  enable  them 
to  put  in  hand  the  various  plans  of  extension  which  have 
been  more  or  less  held  in  suspense  owing  to  the  incidence  of 
the  war  and  its  aftermath. 

One  of  the  principal  fii'ms  of  Stock  Exchange  jobbers  steps 
into  the  breach  at  tfiis  psychological  moment  with  the  issue 
of  a  circular,  sent  round  to  many  Stock  Exchange  brokers. 
In  this  it  draws  attention  to  the  securities  of  the  electric 
Ughting  and  jiower  companies  as  being  amongst  those  which, 
it  contends,  offer  many  favourable  opportunities  for  invest- 
ment at  the  present  time,  not  only  as  compared  with  other 
securities  in  the  industrial  market,  but  intrinsically  in  them- 
selves. The  restrictive  nature  of  the  early  electricity  legis- 
lation, due  to  the  municipahsing  views  of  the  Government  of 
that  time,  led  to  slowness  of  growth  in  the  industry,  in  that 
it  involved  an  uncertainty  of  tenure  which  retarded  the  initia- 
tive development  that  would  otherwise  have  taken  place.  Of , 
recent  years,  however,  great  changes  have  occm'red,  and, 
during  the  war,  the  value  of  electric  energy  as  an  active  power 
was  fully  recognised.  The  firm  argues  that  the  passage  of  the 
Electricity  Supply  Act  of  two  years  ago  manifested  the 
Government's  aim  to  help  the  electric  supply  industry.  The 
result  of  the  Act,  according  to  its  view,  will  make  it  pos- 
sible for  companies  to  arrange  to  undertake  reasonable  capital 
expenditure,  with  sufficient  secmity  against  being  bought  out 
by  a  local  authority  before  adequate  return  on  the  expendi- 
ture has  been  received. 

So  far  as  price  changes  on  the  week  go,  there  are  few 
to  be  noted  in  the  Ust  of  London  shares.  It  is  timely,  while 
people  are  investing  money  much  more  in  fixed-interest  shares 
than  those  of  the  ordinary  class,  to  show  what  the  market 
offers  in  the  way  of  preference  issues  at  the  moment.  The 
following  examples  give  a  representative  idea  of  what  can  be 
obtained,  and  in  each  case  there  is  a  reasonable  supply  of 
stock  for  those  who  care  to  buy  it : — 

Preference.  I 


Due. 


Price, 


6 


ih 


M.  »*c  S. 
M.  4:  S. 
J.  &  D. 
M.icH. 
M.  &  N. 
F.  &A. 
A.  4:0. 
F.  &A. 
J.  &  J. 
J.  &  .1. 


1  (i/U 

23/3 

10 

m 

17/6 
ll|i) 
38 

!(;/:» 


s  10  0* 

G  17  II 

8  0  0 

7  10  0 

y  !.■>  0* 

7  17  (! 

8  1.5  0 
7  2  1) 
H  .5  0 


Calcutta  Elec.  Supply 

City  of  London  Elec.  2ncls     ... 

Clyde  Valley  2nds 

County  of  London  Electric  ... 

Lanca.shire  Power  Ists 

Melbourne  Electric 

North  Metropolitan  Electric... 

St.  James'  und  Pall  Mall  Elec. 

Westminster  Electric 

Indian  Electric 

'  Free  of  tax. 

Dividends  on  the  above  are  cumulative,  except  in  the  cases 
of  the  North  Metropolitan,  St.  James's  and  Indian  shares. 

Marconi  shares  are  flat  at  ijOs.,  and  Marconi  Marines  have 
fallen  to  17s.,  the  wireless  group  as  a  whole  being  decidedly 
off-colour  in  consequence  of  a  sUght  pressure  to  sell.  The 
tendency  amongst  investors  becomes  more  and  more  pro- 
nounced in  favour  of  fixed-interest  stocks  and  shares,  deben- 
tures, preference,  notes,  &c.,  and  with  so  small  a  measure 
of  support  accorded  to  ordinary  capital,  it  takes  very  littln 
offering  of  stock  to  put  prices  down.  This  is  the  main  reason 
for  the  weakness  in  the  Marconi  lists,  and  it  can  also  be 
apphed  to  other  stocks  and  shares,  depression  in  which  mav 
lead  to  perplexity  in  the  minds  of  shareholders  as  to  the 
reason  for  the  constant  fall  in  values. 

Electrical  manufacturing  shares  are  mainly  heavy.  In  the 
dnlness  which  has  spread  over  the  market,  a  few  of  the  pre- 
ferences have  also  eased  off.  General  Electrics,  for  instance, 
giving  way  to  Ife.  fid.  or  6}  per  cent,  and  7}  per  cent,  shares 

'   -       The  ordinary  have  fallen  to  15s.       English  Electrics 


alike 


(h-opped  to  88.  3d.,  the  preference  to  lis.  3d.'  Transactions 
in  the  latter  have  been  marked  at  half  a-guinea.  British 
Alummium  at  14s.  3d.  are  Od.  down  ;  shares  changed  hands 
at  138.  4id.    India-Rubber  shares  weakened  to  ISs.  9d     and 


Siemens  to  20s.  Babcock  &  Wilcox  are  unchanged  at  '2i. 
An  interim  dividend  is  declai'ed  of  7  per  cent.,  being  the  same 
rate  as  that  of  a  year  ago.  Iron,  coal  and  st«el  shares  are 
generally  heavy,  in  consequence  of  the  opinion  that,  with 
so  many  men  out  of  work,  companies  must  be  badly  hit  as 
regards  their  profits.  It  is  the  continual  selling  of  such 
shares  by  people  tu'ed  of  holding  them,  and  the  diversion  of 
the  money  thus  obtained  into  war  stock  and  similar  securi- 
ties, that  accounts  for  the  strength  shown  by  the  gilt-edged 
group. 

Mexican  bonds  and  shares  are  generally  lower,  and  Brazi- 
lian Tractions  at  27  show  a  drop  of  '2  points,  owing  to  the 
manner  in  which  the  value  of  the  milreis  has  receded.  No 
changes  worth  mentioning  have  occurred  in  the  British 
Columbian  group.  Anglo-Argentine  Tramway  second  prefer- 
ence at  'i  11/16  are  1/16  down. 

The  cable  group  is  inclined  to  droop.  Westerns  at  16i  have 
lost  the  5s.  which  they  added  to  their  quotation  of  last  week, 
and  Great  Northerns  at  24  are  10s.  lower.  Globes  at  16J  are 
J  down ;  United  River  Plates  at  5J  are  similarly  weaker.  Cuba 
Submarines  at  7  have  shed  5s.,  Anglo-American  Telegraph 
deferred  shows  i  fall,  and  the  preferred  is  2  points  down  at 
85. 

The  rubber  share  market  is  disposed  to  be  a  little  better, 
owing  to  the  efforts  which  are  being  made  to  obtain  control 
of  the  selling  price,  and  of  the  output  of  the  produce.  It 
cannot  be  said,  however,  that  busine.ss  in  rubber  shares  dis-' 
plays  any  inclination  to  improve,  and  the  Stock  Exchange 
market  is  fain  to  content  itself  with  saying  that  there  is  more 
tone  than  trade.  Amonsst  new  issues,  the  principal  feature 
is  a  ri.sp  to  5  premium  in  County  of  I>ondon  7  per  cent,  de- 
benture. Lancashire  Power  debenture  remains  steady  at  3 
|iremium. 

SHARE  LIST  OF  ELECTRICAL  COMP.iNIES. 
Home  Electricity  Companies. 

Dividend  Price 

. ' .  Oct.  85,                          Yield. 

1919.    1920.  1921.  Rise  or  fall.      p.c. 

Bromplon  OrdiDsry 12       12  63  —            £9    8    9 

Oharing  OrosB  Ordinary    ....       7         8  4g  — 

do.       do.       do.       <iPrel...       H       *i  8i  — 

OhelBea 4          6  3|  — 

Olty  of  London         13        14  It:  — 

do.        do.    6  per  cent,  Pref...        6         6  17/6  — 

County  of  London 8         8  H-;  —  i 

do.       do.    6  per  cent.  Pref ,. .        6         6  11  —  \ 

EenBington  Ordinary         ....        7         9  4S  +  J 

London  Electric       2^2)  1  — 

do.        do.    6  per  cent.  Pref. . ,        6         6  3  -Hi 

Metropolitan 6         7  3J  —J 

do.         4i  per  cent.  Pref.      ,.        4)       i),  a|J  — 

Bt.  James' and  Pall  MaU  . .        ..      12       12"  68  — 

South  London           6         7  25  —  i 

South  Metropolitan  Pref 7         7  16/9  — 

Westminster  Ordinary      ....      10        10  53  — 

Telegraphs  amd  Telephones. 

Anglo-Am,  Tel.  Prel 6*6  86  -2  713 

do.            Def IJ       li             171  -  i  8  12    6 

Chile  Telephone       6         6                6^  —  6  14    3 

Cuba  Sub.  Ord 7          7                 7  —J  10    0    0 

Eastern  Extension 10  10               161  —  8    10 

Eastern  Tel.  Ord 10  10  166<  —  *    0    1 

Globe  Tel.  and  T.  Ord 10  10              16*  —J  6    10 

do.       do.        Pref 6         6              9i'  —  6    9    9 

Great  Northern  Tel 22  24  24  —\  10    0    0 

Indo-European         10  10  30  —  ~  8    6    8 

Marconi          25  16              \\  —I  10    0    0 

Oriental  Telephone  Ord 12  12              2  —  •6    0    0 

Dnited  R.  Plate  Tel 8         8              6?  —  j  »6  W    2 

West  India  and  Panama  ..        ..  Nil  Nil  .5/.  —  Nil, 

Western  Telegraph 10  10  16*  —  }  '6    10 

Home   Rails. 

Central  London  Ord.  Assented  ..4  4  m\  —  8    18 

Metropolitan li  IJ  asS  —  *  6    7    8 

do.           District       ..        ..      Nil  Nfl  lei  —                  Nil 

Cndergroond  Electric  Ordinary . .      Nil  Nil  Ij  —  i               Nil 

do,              do,        "A"      ..      Nil  Nil  .■;;-  — M.              Nil 

do.             do.      Income   ..       4  2  6iii  —1  *4    6    4 

Foreign  Trams,  &c. 

Anglo- Arg.  Trams,  First  Pref.    ..5^12)  2g  —  10    9    6 

do.           do.      and  Pref.       ..      Nil  6^  au  —  X  10    4    8 

do.           do.      6%  Deb.        ..5  6  68i  —  7  17    0 

Brazil  Tractions       Nil  Nil  27  —2  Nil 

British  Oolnmbla  Bleo.  RIy.  Pfce.       6  6  60  —  6    6    8 

do.              do.        Preferred       6  93/-  fiiij  -  "Sua 

do.              do.        Deferred         8  124/-  64  -  »]1    8    6 

do.              do.       Deb.       ..        4i  4i  60  —  7    18 

Mexico  Trams  6per  cent.  Bonds..      Nil  Nil  67  —2  — 

do.           6j?er  cent.  Bonds..      Nil  Nil  97  —2  NU 

Mexican  Light  Cfommon    ..        ..      Nil  Nil            9  —  Nil 

do,             Pref Nil  Nil  25  -1  NU 

do.             Isl  Bonds.,        ..      Nil       6  b1',  -3  9  10    6 

MaNUFACTUHINO    COHPANIKK. 

Babcock  ft  Wilcox 16  16                9}  —  7    9    8 

British  Aluminium  Ord 10  10  14/8  -nd.  — 

British  Insulated  Ord 16  15  U  —  10    0    0 

Callenders 15  l.''>                i^  —  10    8    8 

6JPrel ..  6i       6}  18;9  —  6  18    8 

OromptonOrd 10  10  14/6  —  13  16  10 

EdlBOn-Suan 10  —                 6/9  —  — 

do       do.    6  per  cent,  Deb,    ..5         5               68  —  111 

Rleoirin  Oonslruotion       ..        ..  10  10  16/9  —  16  17    0 

EnBliali  Bleolrlo 8  8                h;8  —  ,\  19    8    0 

Do.           Prel R  fi  11/3  — S/8  10  18    4 

Gen.  Bleo.  Pref 6*  61  IB/-  — '/6  7    8    6 

do,        Ord 10  lU  15/  -1/6  18    G    8 

Henley             15  15  l,',,  —  10    6    0 

do.    liPref t\       4i  8i  —  e  IB    6 

Indla-Rubber           10  —  ;,'  —  i  — 

Met.  VlokerB  Pref 8         8  1{;^  —  8  16    8 

HlonionB  Ord.             10  10                 1  —  ,>,  'iO    0s;0 

Telegrapli  Can 90  30  91i  —  ^e  11    t 

*  DlTldeadt  paid  (res  of  Interna  Tax, 


7    4  4 

9    4  8 

10  18  4 

6  IT  9 
9  10  4 

7  10  0 
9  14  6 
7  10  0 

10    0  0 

9    0  8 

7  13  a 
9    1  4 

10  18  a 

8  17  10 
8  13  10 
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ELECTRICAL    ENTERPRISE     IN    SPAIN. 


Scheme  for  Railway  Electrification  Adopted. 
A  Market  for   British   Electrical  Goods  Available,  but   Recent   Leei^lation   may  adversely 

affect   Foreign   Contracts. 


By    PERCY    F.   MARTIN,  F.R.Q.S. 


The  possibility  aud  prauticability  of  the  construction 
by  the  Spanish  Government,  directly  or  indirectly,  of 
a  national  system  for  the  distribution  of  electricity  has 
long  engaged  the  attention  of  the  responsible  authorities. 
As  far  back  as  11)19,  a  permanent  Spanish  Electric 
Commission  was  appointed  for  the  purpose  of  drawing 
up  a  report,  which  was  also  to  embrace  expert  conclu- 
sions regarding  the  utilisation  of  fuel  of  an  inferior 
quality  and  low  price,  or  of  coal  which  occurs  in  regions 
incapable  of  being  exploited  owing  to  their  remoteness 
from  consuming  centres.  That  the  reconmiendations 
submitted  have  not  been  carried  into  effect  is  largely 
due  to  the  paucity  of  funds.  Although  strongly  en- 
dorsed by  the  late  Minister  of  Public  Works,  whose 
grandiose  scheme  for  public  enterprises  brought  about 
his  political  downfall,  Congress  incontinently  refused 
t)  sanction  the  various  undertakings,  among  them  a 
wide  electric  system. 

As  conceived  bj'  the  Commission,  this  system  would 
be  a  series  of  transmission  lines  passing  through  all,  or 
nearly  all,  the  important  consuming  centres  found  on 
the  north  or  south  coast,  with  radial  lines  to  Madrid, 
the  capital,  and  practical  geographical  centre  of  the 
country.  Power  would  be  generated  at  the  larger  water- 
falls, and  also  at  mines  wliere  coal  of  too  low  a  grade  to 
be  exploited  commercially  could  be  used  to  produce 
energy  cheapl}-  by  being  burned  at  the  mine-shaft. 
These  steam  central  stations  would  be  used  principally 
during  the  droughts  which  occur  at  certain  seasons  in 
all  parts  of  Spain,  one  of  the  worst  having  been  experi- 
enced this  summer,  and,  in  this  manner,  there  woulil 
be  an  abundance  of  power  during  the  entire  year. 

Although  rejected  in  its  entirety,  the  Commission's 
scheme  for  a  national  electric  system  is  about  to  be 
adopted  in  part,  the  necessary  funds  having  been  raised 
by  means  of  a  foreign  loan,  and  work  will  be  commenced 
this  winter  mainly  for  the  purpose  of  finding  employ- 
ment for  the  immense  army  of  distressed  labourers  who, 
as  in  other  countries  of  Europe,  find  themselves  without 
work.  It  is  recognised  that  one  of  the  great  advantages 
to  be  derived  from  a  national  system  of  electric  trans- 
mission, apart  from  the  continuous  supply  of  cheap 
power  to  all  users,  both  large  and  small,  would  be  the 
unification  of  the  frequency  and  voltage.  The  former 
is  now  standardised  at  50  cycles,  3-phase,  throughout 
Spain,  and  the  latter  will  be  regulated  after  further 
study  of  the  needs  of  the  principal  industries.  For  the 
main  branches  of  the  transmission  line  it  is  recom- 
mended that  the  pressure  be  not  less  than  120,000  volts. 

It  would  appear  that  tliere  are  available  some 
2,000,000  kilowatts,  without  taking  into  consideration 
waterfalls  of  less  than  2,000  kW.  The  most  important 
of  the  rivers  to  be  exploited  are  found  upon  the  slopes 
of  the  Pyrenees ;  the  number  of  kilowatts  is  put  at 
490,000.  Next  in  importance  is  the  Duero  river,  on 
the  Portuguese  frontier,  expected  to  give  150,000  kW, 
while  the  Ebro,  from  Saragossa  to  the  Mediterranean, 
should  give  130,000  kW,  and  the  Tagus  110.000  kW. 
The  importance  of  the  Duero  river  may  be  gauged  from 
the  fact  that  apart  from  the  150,000  kW  derived  from 
the  stream  on  the  Portuguese  frontier,  tributaries  pro- 
vide a  further  50,000  kilowatts,  and  the  river,  in  its 
course  through  Spanish  territory,  a  further  90,000  kW. 
Other  rivers  of  importance  are  the  (iuadalquivir  and 
smaller  Andalusian  streams,  contributing  40,000  kilo- 
watts, while  various  falls  of  minor  importance  are  ex- 
pected to  make  availal)le  a  further  500,000  kW. 


With  regard  to  the  estimated  cost  of  lines,  it  is 
thought  that  there  will  be  888  miles  of  wire,  having  a 
cross-sectional  area  of  50  square  millimetres  (O.OS  sq. 
lu.),  and  1,100  miles  of  wire  with  a  cross-sectional  area 
of  100  square  millimetres  (O.IG  sq.  in.).  The  lines  will 
be  laid  in  duplicate  throughout,  protected  by  an  earth 
wire,  and  provided  with  four  telephone  circuits-  In 
all  probability  the  posts  will  be  of  concrete  and  steel, 
spaced  at  an  average  distance  of  410  ft.,  while  the  type 
of  insulator  considered  best  for  tlie  purpo.se  is  the  sus- 
pension type,  six  elements  in  .series. 

The  engineering  plan  to  make  the  river  (Iuadalquivir 
productive  of  energy  calls  for  the  construction  of  11 
dams  of  the  Stoney  gate  system,  such  as  have  been 
constructed  on  the  Rhine  and  upon  rivers  in  France 
and  Switzerland.  The  11  installations  proposed  will 
be  as  follows :  Alcala  del  Rio,  Cantillana,  Alcolea  del 
Rio,  Peria  de  la  Sal,  Lora  del  Rio,  Penaflior,  Palma  del 
Rio,  Posadas,  Guadiato,  Villarrubia,  and  Cordoba. 
With  these  installations  an  annual  power  production  of 
202,000,000  kWh  could  be  realised.  The  chief  engineer 
(Senor  Jose  Garcia  Otero)  calculates  that  the  maximum 
time  required  for  the  completion  of  the  vast  Guadal- 
quivir river  works  will  be  20  j^ears ;  but  he  believes  this 
may  be  shortened  by  the  increasing  demand  for  electric 
power. 

In  the  meantime,  it  has  been  decided  to  proceed  with 
the  electrification  of  the  railway  lines  owned  bv  the 
Compania  de  los  Ferrocarriles  de  Santander  a,  Bilbao, 
extending  between  Bilbao,  Las  Arenas,  and  Plencia,  a 
distance  of  approximately  2()  kilometres.  Power  is 
a\ailable  at  three  points — Bilbao,  Luchana,  and  Las 
Arenas — for  the  supply  of  power  to  the  Bilbao-Algorta 
division,  and  sub-stations  will  be  established  at  all  of 
tiieni,  while  an  additional  sub-station  will  be  required 
between  Algorta  and  Plencia  to  furnisli  energy  to  that 
division.  Power  will  be  purchased  from  the  Hidro- 
electrica  Iberica,  S.A.,  consisting  of  3-phase,  50-cycle 
current  at  3,000  volts.  Passenger  trains  upon  this  line 
are  ordinarily  run  on  a  30-minute  schedule  :  but  under 
electrification  the  time  will  be  reduced  to  a  15-minute 
schedule,  and  the  running  time  materially  lessened. 
Additional  services  are  provided  on  holidays  and  feast- 
days.  All  passenger  trains  consist  of  a  locomotive  and 
five  cars,  each  car  weighing  empty  10  tons,  and  when 
loaded  12  tons.  The  track-gauge  is  1  metre  tiiroughout. 
double-tracked  between  Bill)no  and  Las  .\renas,  and 
single-tracked  between  Las  Arenas  and  Plencia.  Be- 
tween Bilbao  and  Algorta  situated  between  Las  Arenas 
and  Plencit,  rails  7.6  and  8  metres  in  length,  weighing 
30  kg.  per  metre,  and  between  .Vlgorta  and  Plencit  rails 
9  metres  in  length  weighing  22  kg.  jier  metre,  are  used. 

Another  electrically-operated  line,  the  Corunna-Sada, 
at  present  consisting  of  11.4  miles  of  track,  is  to  be 
extended  to  Betanzos,  tiuis  completing  the  distance  to 
a  total  of  18.64  miles.  The  owners  propose  to  run  their 
service  every  24  minutes  to  El  Carbarro,  situated  half- 
\\ay,  and  every  62  minutes  to  Sada,  the  line  being 
divided  into  various  zones.  It  is  believed  that  the.  con- 
struction of  this  inter-urban  track  will  mark  the  be- 
ginning of  an  important  era  of  street  railway  construc- 
tion in  the  district,  where  a. line  is  considered  necessarv 
l)oth  for  the  accommodation  of  the  large  passenger 
tiaffic  and  for  the  furtiierance  of  conunercial  intercourse 
between  the  various  industrial  centres  of  the  province 
of  Corunna.  By  the  time  these  lines  a|)pear  in  print 
the  enterprise  should  be  nearing  realisation,  since  one 
of  the  largest  capitalists  of  (Jalicia.   associated  with  an 
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engineer  who  is  also  an  enthusiastic  promoter  of  the 
Corunna-Santiago  electric  line,  has  become  possessed 
of  an  important  waterfall  near  Santunder  for  the  erec- 
tion of  the  power  station  to  supply  the  necessary  cur- 
rent. 

Apart  from  the  favourable  market  offered  by  Spain 
to-day  for  fflectrically-driven  rolling  stock,  the  country 
offers  an  important  market  for  most  kinds  of  electrical 
goods.  As  will  be  seen,  there  will  be  a  constantly  in- 
creasing use  of  power  ;  and  as  the  jieople  become  more 
familiar  with  the  benefits  and  conveniences  of  electrical 
devices,  a  greatly  augmented  demand  for  all  kinds  of 
equipment  is  confidently  expected.  Althougii  the  pre- 
sent exchange  rates  are  slightly  unfavourable  to  Spain 
(and  correspondingly  advantageous  to  us),  there  is  very 
little  dotilit  that  British  electrical  goods  would  be  wel- 
comed on  account  of  the  high  reputation  which  they 
enjoy  throughout  the  Iberian  Peninsula,  as,  indeed,  in 
all  parts  of  the  world.  The  proximity  of  Spain  to  our 
markets  renders  this  opportunity  still  more  attractive. 
Quite  recently  an  important  opportunity  presented 
itself  in  connection  with  the  supply  of  16  electric  cranes 
required  by  the  Seville  Board  of  Harbour  Works.  While 
British  manufacturers  of  these  machines  were  duly 
notified,  through  the  energies  of  the  Commercial  Secre- 
tary to  the  British  Embassy  al  Madrid,  the  information 
came  ratlier  too  late  to  Ije  of  very  much  value,  inasmuch 
as  liotli  (ierman  and  United  States  manufacturers  had 
gained  knowledge  of  tlie  ()|>eiiing.   and  were  (]iiickh'  on 


the   spot,   although  no  tenders   had  at  that   time  been 
called  for. 

Tiie  recent  imposition  of  drastic  import  and  export 
taxes  upon  machinery  and  equipment,  among  other 
articles  of  almost  everj-  description,  may,  on  the  other 
hand,  have  a  deterrent  effect  upon  the  prosecution  of 
further  British  enterprise.  The  wisdom  of  this  new 
legislation  is  questioned  alike  in  Spain  and  abroad,  and 
it  is  not  improbable  that  the  pressure  of  conmiercial 
interests  may  result  in  a  considerable  modification  of 
the  decree.  Similar  observations  apply  to  a  Koyal  De- 
cree, issued  in  June  last,  modifying  tlie  application  of 
a  previous  law  of  June,  1879,  regarding  concessions 
for  the  exploitation  of  hydro-electric  power  and  indus- 
trial uses  of  water.  The  new  decree,  which  consists  of 
seven  clauses,  too  lengthy  to  allow  of  reproduction  in 
tliese  columns,  should  be  studied  with  close  attention  by 
foreign  contractors  who  propose  to  associate  themselves 
with  Spanish  hydro-electric  enterprises.  While  the  new 
ordinance  will  not  affect  the  exploitation  of  hydro-elec- 
tric energy  now  in  force,  the  terms  will  apply  to  these 
installations  should  they  be  in  any  way  modified  or 
ani])lified  in  the  future.  One  of  tlie  most  important 
clauses  is  the  compulsory  purchase  of  all  materials  and 
machinery  in  Spain  or  of  Spanhsh  production,  or 
machinery  made  exclusively  of  Spanish  materials.  .A 
clause  covering  tliese  regulations  will  be  introduced  into 
all  contracts  for  tlic  future,  including  coiicc'sioiis  now 
peniling. 


UNEMPLOYMENT     AND     THE     CURE. 


.Mh.  Ahthlh  Xk.\l,  Parliamentary  Secretary  to  the 
-Nlinistry  of  Transport,  recently  stated  that  tlie  cure  for 
unemployment  was  the  restoiation  of  our  industries. 
iStatea  in  that  way.  it  amounts  to  nothing  more  than 
a  platitude,  as  obvious  as  tliat  the  cure  for  a  cold  is 
to  get  rid  of  it. 

Nevertheless,  it  is  evident  that  if  our  industries  v.ere 
restored  there  would  be  a  great  diminution  of  uneui- 
plo}inent,  and  the  long-run  cure  for  the  present  situa- 
tion lies  in  the  revival  of  trade.  In  the  different  stages 
of  acuteness  of  a  disease,  various  measures  become 
necessary,  and  unemployment  is  a  disease  of  industry. 
There  are  preventive  measures  which  are  suitable  for 
use  when  the  patient  is  in  perfect  health.  When  there 
is  no  unemployment,  as  was  the  case  a  couple  of  years 
ago,  it  is  possible  to  refrain  from  meddlesome  inter- 
ference in  the  form  of  control.  It  is  possible  to  under- 
take constructive  measures  whereby  trade  can  be  en- 
couraged, instead  of  destructive  measures  which  upset 
the  normal  flow  of  business.  Workjieojjle  ought  in  such 
circumstances  to  keep  level  heads,  and  not  to  listen  to 
the  agitator  who  destroys  prosperity  by  forcing  strikes. 
Wholesome,  natural  work — that  is  the  best  preventive 
medicine  for  unemployment,  as  it  is  for  most  physical 
ilU 

When  the  patient  is  ill,  steps  must  be  taken  to  cure 
him,  to  build  up  his  constitution  so  that  the  disease 
may  be  thrown  off,  and  that  he  may  be  the  better  able 
to  resLst  its  onset  on  another  occasion.  The  eventual 
cure  for  unemployment  being  the  revival  of  trade,  it 
follows  that  it  is  necessary,  in  fact  vital,  to  do  every- 
thing possible  to  obtain  and  encourage  business-  Ob- 
structions to  the  natural  flow  of  trade  nmst  lie  removed, 
and  new  channels  must  be  provided.  The  work  of 
selling  must  be  energetically  carried  on,  and  helped, 
not  hindered,  in  every  way  that  can  be  devised.  The 
fatuity  of  tliat  type  of  anti-waste  that  seeks  to  economise 
by  reducing  the  selling  price,  is  manifest. 

Profitable  trading  is  carried  on  when  the  sale  pric« 
is  such  as  to  exceed  the  cost  of  production,  while  not 
exceeding  the  value  in  use.  The  value  in  use,  or  demand 
value,  is  what  the  customer  is  prepared  to  pay  for  the 
goods.  If  the  price  asked  is  in  excess  of  that  of  a 
reasonably  efficient  substitute,  the  customer  will  be  in- 
clined   to    make    use    of    the     substitute.       The    con- 


ception of  ability  to  pay,  wliicli  underlies,  among 
other  things,  the  income  tax,  the  rates,  and  doctors' 
bills,  plays  its  part  here,  and  when  the  exchange  runs 
riot,  and  it  is  not  possible  to  tliink  consecutively  for  two 
days  together  in  any  two  currencies,  it  is  necessary  to 
have  recourse  to  methods  which  have  been  considered 
unnecessary  for  a  very  long  time,  such  as  barter  and 
the  exchange  of  commodities,  so  that  the  poorer  party 
may  be  enabled  to  buy,  and  the  richer  may  not 
run  risks.  By  the  jioorer  jjarty  we  mean  tlie  country 
against  whom  the  exchange  is  said  to  operate,  such  as 
Germany,  and  by  the  richer,  the  country  in  whose  favour 
the  exchange  is  said  to  operate,  such  as  Great  Britain  or 
America. 

Costs  of  production,  then,  must  be  kept  low.  Wages 
must  be  so  proportioned  to  output  as  to  help,  and  not 
to  impede,  production.  Output  must  be  so  proportioned 
to  overhead  charges  that  the  amount  to  be  borne  by 
the  product  is  not  such  as  to  prejudice  sales.  Economy 
must  be  jiractised,  and  ca'  canny  must  go,  once  and 
for  all.  Profits  need  hardly  be  mentioned  at  the  present 
time.  We  believe  all  manufacturers  are  prepared  to 
forego  profits  in  order  to  keep  their  shops  and  work- 
people employed,  and  a  glance  at  the  stock  excliange 
l>rices  will  show  inunediately  to  what  an  iinprecedentedly 
large  extent  this  policy  is  being  carried  out. 

The  value  to  the  user  must  be  kei)t  high.  He  must 
be  satisfied  with  his  bai'jrain,  in  order  that  he  m.ay  be 
induced  to  place  more  business.  The  time  of  delivery 
must  be  short.  If,  then,  we  have  a  cheap,  good  article, 
obtainable  (juickly,  the  main  difficulties  in  the  way  of 
selling  are  removed  ;  but  it  must  not  be  supposed  that 
this  is  the  end  of  the  story.  It  is  good,  so  far  as  it 
goes,  but  it  is  not  enough.  The  customer  must  be  found, 
the  advantages  of  using  the  article  nmst  be  ex])lained  to 
him,  his  goodwill  must  be  created,  and.  when  created, 
maintained.  This  is  the  work  of  a  selling  organisation. 
No  doubt  we  have  all  come  across  manufacturing  men 
and  designers  who  have  expressed  views  which  may  be 
summarised  as  that  when  plenty  of  work  is  cominc  in 
salesmen  are  not  needed,  and  when  there  is  nothini; 
doing  it  is  because  the  selling  men  cannot  get  business. 
The  truth  is,  of  course,  that  co-operation  between  all 
parties  concerned  is  essential,  and  that  does  not  mean 
that  they  are  to  co-operate  by  doing  what  one  of  them 
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(leci-eea.  In  tiuiHs  of  dopressioii  l)ie  salesman  must  take 
more  pains  than  ever  to  keep  in  close  touch  witli  the 
customer.  The  salesman  is  tlie  ambassador  of  his  lirm, 
and  ambassadors  have  similar  duties  in  creating  and 
maintaining  a  friendly  atmosphere  in  international 
matters.  If  this  is  done  well,  then  as  soon  as  the  (ni>i 
tomer  sees  the  least  chaurc  (jf  phu-ing  business,  he  will 
place  it. 

For  the  purpose  of  overeoming  exehange  difficulties, 
barter  is  one  means,  the  use  of  whicli  eoubt  be  consider- 
ably e.xtemled.  Tliere  is  in  existence,  however,  an  Act 
of  Parliament  which  was  intended  to  encourage  and 
facilitate  export  business  by  enabling  the  Board  of 
Trade  to  grajit  cre<hts  for  that  purpose.  This  is  the 
Overseas  (Credits  and  Insurance)  Act,  1920,  and  it  was 
amended  and  extended  by  Parliament  during  the  pre- 
sent year.  The  Board  of  Trade  was  authorised  to  grant 
credits  not  exceeding  .£20,000,000  at  any  one  tune. 
The  money  was  to  be  available  for  guaranteeing  drafts 
against  shipments  to  all  parts  of  the  British  Empire 
and  to  certain  countries  named  in  the  .schedule.  The 
Board  was  empowered  to  make  new  guarantees  up  to 
Septeiiiber  tith,  1922,  to  renew  old  guarantees  up  to 
September  8th,  l'.)2i,  and  all  guarantees  were  to  bf 
terminated  by  the  same  date  in  192.5. 

The  Board  of  Trade  issued,  on  October  14th  last,  a 
return  showing  that  advances  were  made,  during  the 
three  months  ending  September  oOth,  1921,  to  the  extent 
o'  £316,601.  This  total  is  in  respect  of  Finland,  the 
Baltic  Provinces,  Poland,  L'zecho-Slovakia,  Jugo-SIavi;i, 
Kumania,  Bulgaria,  and  Austria.  The  total  for  these 
countries  over  two  years  amounts  to  £1,276,030.  Ap- 
plications sanctioned  but  not  actually  made  amount  in 
the  quarter  to  £03,046,  and  in  the  two  years  to 
£2,706,381.  The  guarantees  given  during  the  quarter, 
covering  transactions  with  Australia,  New  Zealand, 
Cyprus,  Rumania,  Jugo-Slavia,  and  Hungary,  come  to 
£43,962;  and  sanction  was  given  to  other  guarantees 
totalling  £221,072,  The  sum  of  all  the  totals  amounts 
to  £4,248,042,  or  less  than  a  sixth  of  the  amount  sanc- 
tioned by  Parliament.  Either  those  who  prepared  the 
memorandum  of  expenditure  likely  to  be  incurred  when 
the  Bill  was  before  the  House  of  Commons  must  have 
greatly  over-estimated  tiie  requirements,  or  the  plan  is 
not  being  puslied  as  it  should  be;  we  incline  to  the  belief 
that  the  latter  is  the  case.  Possibly  if  the  same  patience 
and  ingenuity  that  discerns  in  a  doll's  eye  a  menace 
t  >  British  trade  were  devoted  to  the  use  of  means  alreadv 
ill  existence  for  the  furtherance  of  that  trade,  we  mighi: 
hope,  in  time,  to  get  somewhere. 

The  subject  of  the  revival  of  trade,  considered  as  a 
curative  measure  for  unemployment,  has  left  us  insulK- 
cient  space  to  do  more  than  mention  the  necessity  when 
tlie  disease  is  at  a  crisis,  and  the  state  of  the  patient 
iiuniediately  dangerous,  of  applying  palliative  treat- 
ment. No  revival  in  trade  can  prevent  the  necessity 
of  providing  work  or  maintenance  for  the  unemployed 
(luring  the  coming  winter,  on  a  scale  previously  un- 
known. Suggestions,  varying  in  value,  are  offered  on 
all  hands,  but  the  fact  is  that  relief  works  are  generally 
uneconomical,  aii<l  doles  are  detinite'y  demoralising. 
The  problem  seems  to  resolve  itself  into  the  choice  oi  the 
least  of  a  number  of  evils. 

The  measures  proposed  on  October  19tli  by  the  Prime 
Minister  in  the  House  of  Commons  are  necessarily  of  a 
palliative  character,  but  they  seem  to  contain  the  seeds 
of  improvements  which  should  grow  permanently.  The 
n'ost  important  suggestion  is  that  of  the  assistance  of 
public  enterprises  %  the  guaranteeing  of  the  payment 
of  principal  or  interest.  The  other  measures  are:  Relief 
works,  in  the  form  of  afforestation  and  the  reclamation 
of  land;  the  assistance  of  emigration  ;  the  extension  and 
improvement  of  the  export  credits  scheme,  with  which 
we  have  dealt  above;  loans  for  Guardians  in  the 
poorer  areas  ;  and  the  establishment  for  six  months  of 
a  contributory  fund  foi-  Ihe  dependents  of  unemployed 
w-orkers. 

Since  the  chief  difficulty  of  buying  and  of  manufactur- 
ing nowadays  is  of  a  financial  nature,  we  regard  the  pro- 


posal to  guarantee  loans  up  to  a  total  value  of 
£25,000,000  as  likely  to  be  the  most  helpful,  as  it  is 
the  most  novel,  of  them  all.  The  Manchester  Guarcltau, 
in  its  leading  article  on  the  day  following  Mr.  Lloyd 
George's  speech,  asks  if  we  can  assume  that  the  money 
in  the  hands  of  a  railw.ay  company  will  provide  more 
employment  than  it  would  have  done  in  the  hands  of 
individuals  witli  whom  it  would  otherwise  have  re- 
mained? Quite  simply,  yes!  It  is  true  that  if,  by 
aititicial  assistance,  the  carrying  on  of  an  industry  is 
rendered  more  easy  than  is  the  case  when  no  assistance 
is  rendered,  there  is  a  tendency  for  capital  to  be  diverted 
from  uses  which  would  normally  be  more  profitable,  in 
order  to  employ  it  in  the  assisted  industry.  But  there 
are  industries  and  industries,  and  if  a  leading  economist 
can  openly  advocate  a  subsidy  for  the  purjjose  of  cheap- 
ening coal,  then  surely  the  transport  industry,  to  take 
the  Guardian's  own  example,  being  of  ecpial  importance, 
can  legitimately  be  assisted  by  a  financial  guaranter.-. 
Moreover,  if  the  money,  by  remaining  in  the  hands  of 
tliose  to  whom  it  now  belongs,  will  provide  employment, 
why  isn't  it  doing  so?  The  answer  is,  because  it  is  not, 
anil  cannot  be,  pro]>erly  applied  to  that  purpose  while 
it  remains  scattered,  but  it  can  be  so  applied  when  it 
IS  concentrated  on  the  object  to  be  attained.  There  will 
be  difficulties  in  the  application  of  the  scheme.  We  have 
shown  that  there  are  evidently  difficulties  in  the  wav 
of  the  export  credits  scheme.  They  must  be  overcome. 
An  expert  financial  committee  will  be  appointeo  to 
advise  the  Government,  and  we  venture  to  express  the 
liope  that  room  will  be  found  upon  it  for  Mr.  McKenna. 
The  speech  of  Mr.  Llewellyn  Atkinson  at  the  B.E.A.M.A. 
dinner  on  October  20th  was  the  speech  of  a  genius,  and 
such  men  as  he  could  be  more  helpful  in  the  revival  of 
trade  and  the  general  advancement  of  industry  than 
the  somewhat  one-sided"  committees  that  have  from  time 
to  time  been  created  by  the  Government  to  deal  with 
other  matters. 

If  the  revival  of  industry  is  to  be  achieved  in  the 
minimum  time,  all  must  co-operate  to  that  end.  The 
(piestion  of  wage  reduction  has  already  received  con- 
siderable attention,  as  have  the  closely  allied  questions 
of  efficiency  and  the  use  of  the  most  modern  plant,  for 
instance,  in  coal  extraction.  Lord  Weir,  addressing  the 
British  Engineers'  Association  on  October  19th,  made 
some  very  pertinent  observations  on  the  network  of 
restrictive  regulations  that  has  been  spun  about  in- 
dustry by  the  trade  unions.  There  is  no  freedom  for 
the  individual  worker  to-day.  He  has  to  do  as  he  is 
told.  His  union  rules  him  more  absolutely  than  did 
ever  his  employer.  But  Motley  has  noted  that  "  in  all 
human  history  the  vivifying  becomes  the  dissolving 
])rinciple,"  and  the  history  of  trade  unionism  provides 
no  exception.  The  principle  of  collective  action,  once 
so  necessary,  has  brought  in  its  train  restrictions  which 
bid  fair  to  hamper,  if  not  to  destroy,  the  very  means 
of  livelihood  of  employers  and  workers  alike.  The  frank 
discussion  of  these  restrictions  would.  Lord  Weir  be- 
lieves, have  the  effect  of  reducing  costs  of  production, 
while  permitting  w.ages,  and  consequently  ]uirchasing 
power,  to  remain  unchanged.  We  all  have  one  great 
end  bcfoie  ns.  and  must  work  together  to  achieve  it. 
Wiiat  is  wante<l,  uKU'e  than  anything  else,  is  the  com- 
mim  will  to  serve  the  common  weal. 


Electric  Ploughs  in  Petrograd. — The  Petrogiad  nictatlur- 
fiical  factories  ari'  dcliverintt  this  month  (October)  the  second 
parcel  of  electrii'  iiloiiLihs  made  hv  them.  Tlie  number  to  Iv 
ri'iiily  l>y  Mnrch  1st.  Ii>2-2,  is  ."lO. 

The  Curative  Powers  of  Radium. — Sir  Thomas  Parkinson, 
an  eminent  siir):e<-vn.  recently  fiave  it  as  his  opinion  th:>t 
radium  as  n.  curative  acrent  was  a  failure.  Not  only  was  it 
ineffective  as  a  remedy,  hut  its  burniuc  elTect«  often  aggravated 
inst.ead  of  curincr.  Several  authorities  uptin  the  subject. 
ainonjx  them  U'lnj;  Prof.  l.az.Tnis-Barlow .  do  not  a)ire«> 
with  this  view.  Prof.  Ijazanis-Barlow.  who  is  head  of  the 
Middlesex  llospitnl  t'uncer  Hcseurch  Laboratories  believes 
that  radium  and  X-raya  will  one  day  he  recopnised  as  more 
effective  than  the  knife,  and  will  be  found  efficacious  in  check- 
ing the  growth  of  cancer. 
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ELECTRICITY     SUPPLY     IN     THE     UNITED     KINGDOM. 


REPORT    OF    THE     ELECTRICITY    COMMISSIONERS. 


The  fiist  aoDual  report  of  th<?  Electricity  Commissioners  was 
i«ue(i  lost  week,  as  mentioned  m  our  pages  (H.M.  Stationery 
<  IfSce.  price  3s.  net).  It  embraces  the  peiiod  from  .Tanuary 
aist.  li>2t).  to  March  31st,  19-21,  and  comprises  102  pages,  with 
a  coloured  map  showing  the  approximate  boundaries  of  the 
Electricity  Districts  provisionally  determined  up  to  Mnrch 
itlst. 

Tlie  re|)ort  commences  with  a  leview  of  the  position  of 
electricity  supply  in  this  country  prior  to  the  enactment  of 
the  Electricity  (Supply)  Act,  1919,  and  the  events  leadiuj.' 
up  to  the  passing  of  the  Act.  It  is  noted  that  up  to  the 
outbreak  of  war,  the  largest  output  in  any  one  year  from 
the  whole  of  the  British  power  stations  (about  500)  was  some 
2.000  million  kWh ;  the  total  capital  invested  in  public  supply 
undertakings  up  to  the  year  1916  was  approximately 
£91  .(XW.rtK),  of  which  local  authority  undertaking.s  accounted 
for  .t'-DJ.lKKI.IXlO  and  company  undertakings  for  ,-t'3fi.()00.(IIKI 
(incluiliiiK  i'lO.fKKI.OOO  expended  by  power  companies  undei- 
special  .\cts). 

During  the  war  the  electrical  output  from  pubUc  supply 
station.s  more  than  doubled,  amounting  to  •1,6"28  million 
kWh  in  1918.  It  was  recognised  to  an  increasing  extent  that 
an  abundant  supply  of  cheap  power  was  almost  as  essential 
as  labour  and  materials  for  rapid  and  economical  production 
in  all  forms  of  industiy. 

The  report  states  that  the  general  position  at  the  end  of  the 
year  1918  with  regard  t  >  the  generation  of  electricity  for 
pubhc  supply  pm-poses  other  than  traction  is  illustrated  by 
the  figures  given  in  Taiile  I. 

T.^BLE  1. — GeiNeration  r"  Electricitv  in  United  Kingdom. 
(.Approximate  po.  ition  at  December  Slst.  1918.) 


Capital  expended  on  land-J. 
buildinKS,  sidings,  wharves, 
&c..  and  generating  plant, 
Genevflting  I      eicluning  distribution 
plant        I  itemi. 

installed.    '  ^ -' ^ 

i      Average 
Totn.1  perkW. 

^°'*'-  installed. 


LtoI  Anrhontiis. 

London         

Rest  of  (heat  Britain 
Ireland        

II 

■>\\ 

II 

kW. 

i:ti.7;)i 

£ 
3.37.-..39(i 
J(;.312..Sli2 
i;  .'4, 8.13 

.;(i.3. 3.111 

2,5-(; 

20H 
2  IS 

Tot.il 

2:i!t 

1.4.1  J..;  11) 

2U),037 

iH.i.r.4.) 

2,801 
3.54,483 

2011 

London 

Rfstof  (in  at  Britain 

Ireland 

ii;2 

H,2S2,071 

4.3I0.58() 

128.428 

29- 1 
318 
45-9 

Total 

182 

10.721,08.5 

30-2 

Poller  f\impa)iie». 

17 

370.0.->3 

7,2.58.840 

1 96 

TotaU 

i:is 

2.l7.'.l."i.', 

48,2113.031-, 

22-2 

On  March  31  st,  1921,  the  staff  of  the  Electricity  Commission 
consisted  of  19  established  officers  and  23  temporary  officers 
(including  typists,  messengers,  &c.),  numbering  42  in  all. 

The  Commissioners'  estimate  of  their  receipts  and  expendi- 
ture in  respect  of  the  period  ending  March  31st,  1921,  showed 
an  excess  of  estimated  expenditure  over  estimated  receipts 
amounting  to  £43,5-50.  The  actual  excess  of  expenditure 
over  income  for  the  period,  including  amounts  outstanding 
on  March  3l8t,  1921,  was  £40,9.58.  A  comparison  under  main 
heads  of  the  estimated  and  actual  expenditure  and  receipts  is 
given  in  Table  2,  and  a  detailed  statement  of  expenditure 
and  receipts  is  set  out  in  an  appendix. 

The  amount  actually  advanced  out  of  moneys  provided  by 
Parliament  to  meet  payments  by  the  Commissioners  during 
the  period  was  £34,901. 

Heoryanisatinn  of  FAeciricHy  Supply. — As  there  already  exists 
an  extensive  and  heterogeneous  development  representing  the 
unco-firdinated  growth  of  many  years,  the  problem  of  re- 
organisation resolves  itself  into  the  determination  of  the  best 
method  of  adapting,  modifying  and  expanding  the  existing 
development  with  the  view  of  eiiHuring  as  speedily  as  pos^ 
.■lible  an  improvement  in  the  supply  of  electricity.  The  Com- 
missioners point  out  that  progress  can  only  be  gradual;  even 
if  the  problem  could  be  reduced  to  engineering  considerations 
alone,  the  present  financial  stress  would  constitute  a  barrier 
to  the  speedy  development  of  schemes.  They  are,  however, 
confronted  with  a  problem  of  a  much  more  difficult  and  com- 
plex character. 


It  is  only  after  thorough  investigation  at  all  statics,  with 
the  fullest  opportunity  afforded  to  all  interested  parties  to 
make  representations  at  each  .stage,  that  a  scheme  for  the  le 
organisation  of  supply  in  any  district  can  become  of  statutory 
effect  through  the  medium  of  an  Order  of  the  Commissioners, 
confirmed  by  the  Minister  of  Transport  and  approved  by 
Parliament.  Even  in  the  most  favourable  circum.stances,  it 
is  apparent  that  considerable  time  must  elapse  between  the 
provisional  determination  of  a  district  and  the  approval  by 
Parliament  of  a  scheme  for  the  district. 

Table  2.— Expenses  of  Electricity  Commissioners. 
(From  date  of  appointment  to  March  31st,   1921.)  . 


Items. 


Estimate.   Actual. 
£  £ 


E.i-pcnditure. 

(i)  Salaries  and  remuneration  of  Com- 
missioners and    .staff  36.000    35,876 

(ii)  (Jther  expenses  of  administration  (less 
amounts  recovered)  7.250      5,232 

(iii)  Interest  on  advances  from  H.M. 
Exchequer        800         970 

Total  44,050    42,078 

lieceipfs. 
Pees  for  Special  Orders,   &c 500      1,120 

Excess  of   expenditure  over  receipts        ...     43,550    40,958 

As  soon  as  possible  after  their  appointment,  the  Commis- 
sioners made  a  preliminary  survey  of  the  present  and  pro- 
spective electrical  requirements  of  a  considerable  portion  of 
the  country,  which  has  served  to  emphasise  :  — 

(a)  The  wastefulness  and  inefficiency  of  the  present  organi- 
sation for  the  supply  of  electricity; 

(/))  The  urgent  need  for  co-ordination  among  the  existing 
supply  authorities;  and 

{<■)  The  advantages  in  conservation  of  capital  and  of  coal 
and  in  increa.sed  efficiency  to  be  derived  from  joint  action. 

The  Commissioners  came  to  the  conclusion  that  the  existing 
organisation  for  the  supply  of  electricity  in  a  number  of  dis- 
tricts should  be  improved,  and  published  Notices  of  Pro- 
visional Determination  of  13  districts.  The  titles  and  approxi- 
mate areas  of  the  districts  are  given  in  an  appendix,  together 
with  a  map  of  England  and  Wales  showing  the  approximate 
boundaries  of  the  13  electricity  districts  so  far  provisionally 
determined.*  The  Commissioners  have  also  made  preliminary 
surveys  of  other  portions  of  England  and  of  certain  districts 
in  Scotland,  and  at  the  date  of  this  report  had  under  con- 
sideration the  question  of  provisionally  determining  further 
ilistricts. 

With  the  view  of  assisting  the  promoters  of  schemes,  the    ' 
Commissioners  issued  a  memorandum  indicating  in  broad  out-  ' 
line   the   main    headings   under  which  proposals  for   the  re- 
orjanisation  of  supply  and  for  the  setting-up  of  a  Joint  Elec- 
tricity .\uthority  should  be  formulated;  this  is  reproduced  as 
an  appendix  to  the  report. 

Up  to  March  31st,   1921,   schemes  had  been   submitted  to  * 
the  Commissioners  in  respect  of  five  districts,  and  in  three 
cases  the  Commissioners  had  held  local  inquiries. 

In  respect  of  the  Lower  Severn  Electricity  District,  a 
scheme  was  submitted  to  the  Commissioners  by  an  Organis- 
ing Committee,  and  the  Local  Inquiry  was  commenced  at 
Bristol  on  .Tanuary  11th,  1921,,  but  the  Commissioners  found 
it  necessary  to  adjourn  the  Inquiry,  owing  to  the  fact  that 
particulars  were  not  generally  available  to  all  interested 
parties,  and  also  on  account  of  certain  difficulties  of  procedure. 
The  .scheme  was  lodged  prior  to  the  issue  by  the  Commis- 
sioners of  their  niemorandiun  for  the  guidance  of  the  pro- 
moters of  schemes,  and  the  Organising  Committee,  in  its 
pioneer  efforts  towards  the  framing  of  the  first  concrete  pro 
posals  for  the  constitution  of  the  new  .loint  Electricity  Autho- 
rity contemplated  by  the  Act  of  1919,  had  been  faced  with 
many  difficulties,  and  had  no  precedent  to  guide  it.  Eventu- 
ally the  .scheme  was  not  proceeded  with  by  the  Organising 
Committee. 

In  respect  of  the  Mer.sey  and  West  Lancashire  Electricity 
District,  two  schemes  were  deposited  with  the  Commissioners 
The  Local  Inquiry  was  commenced  at  Liverpool  on  January 
25tli,  and  adjourned  on  .lanuary  29th;  it  was  re-mmed- on 
March  8th,  and  brought  to  a  conelu.sion  on  March  10th.  + 

In  respect  of  the  North  Wales  and  Chester  Electricity  Dis- 
trict, two   schemes  were  submitted;    the  Local   Inquiry    was 


*.\  map  showing  these  districts,  as  then  determined,  was 
published  in  the  Electrical  Review  of  .Tanuary  7th,  1921. 

+  A  communication  embodying  the  conclu.sions  and  decisions 
of  the  Coirunissioners  was  issued  to  all  the  interested  parties 
on  April  19th,  192,1.  (Seo  Electrical  Review,  Aprir22nd,  p. 
513.)      ■ 
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commenced  at  Llcindudno  on  February   J5tb,   and  ended  on 
Februaiy  2'2ad.* 

In  respect  of  the  West  Riding  (Aire  and  Calder)  Electricity 
District,  two  schemes  were  lodged,  and  a  local  Inquiry  was 
t<)  have  been  held  at  Leeds  on  April  r2th,  but  vulh  deterred 
to  May  18tb. 

In  respect  of  the  London  and  Home  Counties  Electricity 
District,  six  schemes  were  lodged,  and  the  Local  Inquiry  was 
opened  on  .June  14th. 

With  the  object,  primarily,  of  keeping  the  costs  of  Local 
liiquirie.'i  within  reasonable  limits,  the  Commissioners  issued 
,1  memorandum  in  December,  1920,  drawing  attention  lo 
the  desirability  of  securing  as  large  a  measure  uf  agreement 
as  possible  prior  to  an  Inquiry,  pointing  out  that  separate  ro- 
presentation  of  parties  by  Counsel  or  otherwise  appeared  to 
be  unnecessary  unless  the  interests  of  such  parties  were  diver- 
gent, and  referring  to  the  extent  to  which  witnesses  should 
ordinarily  be  necessary,  and  the  necet-sity  f(jr  avoiding  dupli- 
cation of  evidence?.  It  was  al.so  pointed  out  that  when  a 
scheme  had  been  approved  by  the  Commissioners  as  the 
lesult  of  a  Local  Inquiry,  the  proceedings  at  the  further  Local 
Induiry  should  ordinarily  be  more  or  less  formal.  They  have 
decided  to  publish  a  draft  Order  embodying  the  decisions 
arrived  at  as  the  result  of  the  principal  Inquiry,  and  to  in- 
vito observations  upon  its  clau.ses  before  holding  the  further 
jnquiry. 

Ocncratitid  Sfafioiis  and  Main  Transmission  Lines. — Befiirc 
establishing  a  new.  or  extending  an  existing  generating 
!;taiion  or  main  transmission  line,  it  is  neces.sary  to  obtain 
Uie  consent  of  the  Commissioners  thereto.  In  dealing  with 
applications,  the  Commissioners  have  followed  a  policy  which 
has  been  governed  by  the  following  broad  con.siclerations  :  — 

(a)  The  necessity  for  facilitating  the  development  of  elec- 
tricity supply  in  any  district  and  for  avoiding  any  sterili-aaoii 
during  tne  period  between  the  enactment  of  the  Act  of  liiill 
ami  i.ie  coming  into  operation  of  a  scheme  for  the  re- 
organisation of  supply. 

(u)  lUe  eB'ect  oi  lue  establishment  of  any  new  station,  or 
of  any  extension  of  an  existing  station,  upon  the  ultimate 
development  of  supply  in  the  district  concerned. 

((■)  'I'he  undesirability  of  extending  a  badly  placed  station 
in  one  district  when  a  better  situated  station  in  the  same  or 
an  adjacent  district  could  he  extended  and  thus  enabled  v,j 
assist  the  first-named  station. 

((/)  The  necessity  for  avoiding  the  extension  or  establish- 
ment of  small  and  uneconomical  stations  in  cases  where  vhe 
balance  of  advantage  was  in  favour  of  taking  a  bulk  supply 
from   an  alternative   source. 

Before  consent  was  given  in  any  case  the  Commissioners 
required  to  be  satisfied  that  the  need  for  the  new  station  or 
additional  plant  was  urgent;  that  the  proposals  were  tech- 
nically and  financially  sound;  and  that  there  was  no  econo- 
mical alternative  source  of  supply  available  either  at  the 
moment,  or  in  the  immediate  future.  In  some  cases  they 
found  there  was  no  alternative  but  to  con.sent  to  the  exten- 
sion of  badly  placed  and  aneconomical  stations,  in  order  that 
there  might  be  no  shortage  of  supply  pending  the  formulation 
and  bringing  into  effect  of  a  general  scheme  of  improvement 
for  the  district.  In  other  cases,  however,  it  was  found  po.s- 
sible,  as  the  result  of  negotiations  and  of  pre.ssure  brought  to 
bear  by  the  Commissioners,  for  undertakers  to  obtain  a  bulk 
supply  on  terms  at  least  as  favourable  as,  or  even  nioi-e 
favourable  than,  the  resultant  costs  involved  in  a  proposed 
local  extension,  and  thus  to  obviate  the  eulargemeiit  of  cci- 
Uiin  small  and  uneconomical  stations. 

.\  number  of  important  applications  relating  to  the  estab- 
lishment of  new  generating;  stiilioiis  \\r\r  dealt  with  diiniiL; 
the  period  ended  March  :ilst,   r.lJI. 

The  Corporation  of  Bcif.tst  ua.s  authorised  to  construct  a 
temporary  generating  station  at  Messrs.  Harland  A-  Wolff's 
•-hipyard.  Belfast,  pending  the  completion  of  the  new  bar 
hour  power  station  which  was  authcrised  by  the  Board  of 
Trade  in  1918;  two  (i,00(l-kW  sets  ultimately  intiMided  tor  ih,' 
new  power  house  were  installed. 

The  Corporation  of  leicester  was  authori.sed  to  construet  a 
siation  to  contain  initially  ■20,(1(10  kW  of  generating  plant, 
with  the  possibility  of  ultiinati'  extension  to  meet  a  (le'niaii(i 
of  .5o.;kio  kW. 

The  Corporation  of  Manchester  had  powers  to  construet  a 
generating  station  on  a  site  at  Barton,  and  eoniinenced  ib,' 
c'ertion  of  the  first  section  of  a  station  to  contain  two  •J.">,!l(Ki- 
l\V  turbo-alternators,  the  site  permitting  of  nltimat^■  exlen- 
■iin  to  I.VI.OOO  kW.  At  the  instance  of  the  Commissioners, 
"u-  Corporation  agreed  to  increase  the  capacitv  of  the  first 
section  by  installiin:  a  thi;d  •i5,il(l(l-kW  .set,  with  the  object  of 
meeting  as  speedily  as  possible  the  urgent  requirements  of 
■  tlvM-  authorised  undertakers  in  the  district. 

The  Corpiration  of  Nottingham  applied  to  the  Commis- 
sioners for  consent  to  construet  on  a  site  at  Clifton  a  station 
t':  contain  40,000  kW  of  generating  plant  with  the  possibility 
of  ultimate  extension  to  -240.000  kW  or  more.  Concurrently 
an  application  was  received  from  the  Derbyshire  and  Notting- 
hamshire Electric  Power  Company  for  consent  to  construet 
on  a  site  at  Colwick  a  station  to  contain  initially  30,000  kW 

e'\t  <^5,™ni""i'-"ation  embodying  the  conclusions  and  decisions 

■K    t.lje  Commissioners  was  issued  to  all  interest^'d  parties  on 

•Vpnl  iaid,  1921.    (See  Electrical. Review.  April  ■29th   p  571  ) 


of  plant  with  the  possibility  of  ultimate  extension  to  L20,000 
kW.  .\n  Inquiry  was  held  at  Nottingham  on  July  21st  and 
■2'2nd,  ]9^2(J,  and  the  Commissioners  issued  a  formal  consent 
in  respect  of  the  application  of  the  Corporation  and  refused 
the  application  of  the  Company. 

The  Commissioners  subsequently  issued  a  consent  to  the 
construction  by  the  Corporation  of  a  temporary  generating 
station  on  the  Clifton  site  to  contain  4,000  kW  of  generating 
plant  to  meet  the  demands  for  electricity  pending  the  con- 
struction of  the  permanent  .station. 

The  Corporation  of  Salford  applied  for  consent  to  construct, 
on  a  site  at  Agecroft,  a  station  to  contain  initially  45,000  k\\ 
of  generating  plant,  with  the  possibility  of  ultimate  extension 
to  1-20,000  kW.  A  decision  had  not  been  arrived  at  by 
March  ;Ust.  •  : 

The  County  of  fjjndon  Electric  Supply  Co.,  Ltd.,  had  been 
authorised  to  erect  a  generating  station  on  a  site  at  Barking, 
and  applied  to  the  Commissioners  for  consent  to  erect  a  station 
to  contain  initially  three  y3,000-kW  turbo-alternators  with 
the  possibihty  of  extension.  'I he  Commissioners  held  a 
Local  Inquiry  on  October  Oth.  1920.  and  following  days.  After 
consideration  of  the  evidence  they  reserved  their  decision. 

Tlie  Portrush  Urban  District  Council  was  authori.sed  tn  frei-t 
a  station  of  Ijfi  kW. 

The  West  Kent  Electric  Co..  Ltd.,  and  the  Yorkshire  Elec- 
tric Power  Co.  also  lodged  applications,  on  which  decisions 
were  reserved. 

The  Commissioners  issued  conseats  to  the  establishment  of 
new  generating  stations  by  the  following  non-statutorv  under- 
•aidngs  :  — 

Bast  .\nglian  Electricity.  Ltd.  (Felixstowe).— A  generati.T' 
station  at  Sudbury  to  contain  plant  of  -264  kW.  "  " 

E.  C.  Gates.  Ltd.  (Norwich).— .\  generating  station  at  Stal- 
liam  to  contain  plant  of  4  to  0  kW. 

Tullamore  Electric  I^ight  &  Power  Co.,  Ltd.— .A^  generatin" 
.'tation  at  TuUainore  to  contain  plant  of  -200  kW.  " 

From  the  foregoing  it  will  be  seen  that  the  Commissioners 
issued  consents  to  five  authorised  undertakers  and  to  three 
ii.ia-statutory  undertakings  in  respect  of  new  generatin" 
stations,  representing  plant  of  1,50,000  kW  with  the  postf- 
bility  of  ultimate  extension  to  a  much  larger  figure.  Further 
applications  were  under  consideration  on  March  31st. 

I'he  Cjinniissioners  dealt  with  applications  from  some  1'20 
authorised  undertakers  and  from  four  tramway  and  railway 
authorities  for  consent  to  the  extension  of  ■^^xi.sting  generating 
stations.  They  came  to  the  conclusion  that  only  such  addi- 
tions to,  or  modifications  of,  generating  stations"  as  involved 
an  increase  in  rated  capacity  of  generating  plant  constituted 
extensions  requiring  their  approval.  A  complete  hst  of  con- 
sents issued  up  to  March  31st,  19'21,  is  given  in  an  appendix. 
The  sanctioned  extensions  represent  plant  of  approximately 
547,000  kW.  Of  this  total,  approximately  415,0(XI  k\^•  was 
in  respect  of  local  authority  undertakings  "and  approximately 
118,000  kW  in  respect  of  company  undertakings,  the  re- 
mainder (18,740  kW)  being  in  respect  of  tramway  and  rail- 
way generating  stations. 

The  Commissioners  prescribed  or  approved  the  tvpe  of  cur- 
rent, frequency,  and  pressure  to  be  u.sed  at  new  jtrivatf 
generating  stations  proposed  to  be  establislied  by  10  owners. 

A  number  <)f  applications  relating  to  the  establishinont  of 
main  transmission  lines  were  made  to  the  Coinniissioners.  and 
in  some  cases  the  necessary  negotiations  and  formalities  had 
not  been  completed  by  March  31st,  19'2L  Formal  conse-i:} 
have  been  issued,  however,  in  the  four  following  cases-  — 

Corporation  of  Edinburgh.— O.lKXI-volt  main  transmis.sion 
lines  from  the  Westbank  Power  Station.  Portobello,  'k) 
-Mcl'onald  Road.  Dewar  Place,  and  Cowgate. 

Metropolitan  Borough  Council  of  Woolwich  and  Urban 
District  Council  of  Erith.— .'.f.'i.OOO-yolt  main  transmission  line 
Irom  the  generating  station  at  ('.lobe  Lane  to  the  generatiuc 
station  at  Erith. 

North  Metropolitan  Electric  Tower  Supply  Co. — A  main 
Iransmission  line,  to  be  used  initially  at  a  pressure  of  lO.tXtO 
volts,  and  subsequently,  if  found  necesjary.  at  a  pressure  of 
•Jil.OOO  yolts.  betwc^'ii  the  generating  stations  of  the  company 
at  St.  Albans  and  llertfonl  respectively. 
{To   he  concluded.) 


Russian  Eljctrical  Industry.— A  yenei;il  rev  iew  of  Russian 

nulustry  ba-eil  on  material  sujiplied  to  the  Russian  Official 
Li-oneinie  .loiiinal,  /■.'Aeiooii(/e.v/,„j/„  /Jiisni,  referring  to  the 
eleeineal  industry  in  the  first  ipiarter  of  19-2L  says  that  thi' 
lunnber  of  workers  i-ngaged  in  the  principal  factories  in  that 
|M-iio(l  had  risen  from  i!.708  to  7,608,  or  by  14  per  cent., 
whilst  other  employes  had  increased  in  nuinber  bv  7  p^v 
cent.;  but  the  increase  in  the  number  of  workmen' did  not 
result  in  a  corresponding  output  of  goods,  which  partly 
negative  re.sult  was  due  to  the  lack  of  skill  on  their  part 
which  was  particularly  shown  in  the  quality  of  the  work 
Compared  with  the  last  quart<>r  of  19-20,  no  improvement  is 
reported.  The  output  in  some  factories  increased:  in  others 
it  decreased.  The  principal  causes  of  the  continuous  unsatis- 
factory industrial  output  are  again  said  to  be  the  poor  supply 
of  luel  and  the  food  crisis,  which  for  many  months  now  have 
been  a  leadinc  feature  in  the  economic  situation  at  Kharkoff 
and  Petrograd.  •  . 
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THE     COST     OF     LIVING     IN     CHINA. 


In  our  issue  of  June  3ni,  19H.  we  published  a  letter  in  which 
tabulated  detail?  regarding  the  cost  of  living  in  Burma  were 
given.  Tlie  British  Chamber  of  Conmierce  Juumal,  Shanghai, 
had  in  its  issue  of  July,  1919.  published  an  article  on  the  cost 
of  living  in  that  city,  and  on  seeing  the  table  above-mentioned 
(which  it  reproduces,  but  attributes  accidentally  to  a  non- 
existent Electrical  Engineer)  it  was  led  to  publish  similar 
tables  for  Shanghai.  Tientsin,  and  Hong-Kong  in  the  is.sue  for 
August.  19-21.  It  points  out  that,  whilst  there  are  free  fur- 
nished houses  in  Shanghai  and  Hong-Kong,  they  are  the  excep- 
tion and  not  the  rule.  The  first  ct)lumn  in  the  Burma  tnblo 
has  not.  therefore,  been  included  in  tin-  Shanghai  m-  Hong- 
Kong  figures. 


The  Cost  ok  Livixi;   in 

■;HANliH.\I. 

Young  bachelor. 

Young  married 

couple. 

Item. 

Sharing  1 
'me'sf    i  Boarding 
with  two'     house. 

Hotel. 

Rented 
h  use. 

Boarding 
bouse. 

Hotel. 

others 

Mex.  $. 

Mex.  i. 

Mex.  t. 

Mex.  S. 

Mex.  S. 

Mex.  $. 

1.  Honse  rent  and 

taxes    . . 
a.  Kood 

46 

60 

160  ] 

300 

1^8 
120 

250  } 

640 

S.  Sodap,  win's, 

beer.  «c. 

15 

16 

15 

20 

20 

20 

4.  T  0  b  a  c  0  o, 

papers,  &c. 

8 

8 

8 

S 

8 

8 

S.  Ldghling 

4 

. — 

— 

10 

_ 

6.  Guesis 

10 

10 

16 

20 

15 

20 

7.  Amusem.  nts  . . 

20 

20 

20 

20 

m 

20 

8.  Clabb'lls 

•25 

25 

25 

25 

25 

25 

9.  Clothes,  shoes, 

hats,  *c. 

25 

25 

25 

76 

75 

75 

10.  Laundry 

7 

5 

5 

U> 

9 

9 

11.  yumiiuri".   >c 

8 

— 



25 

— 

12.  Car  and  thalf- 

f  eur 

— 

— 



UK) 

100 

100 

13.  Gary  or  mit-r 

cycle 

40 

40 

40 

- 

— 



14.  Inanrance 

25 

25 

25 

25 

25 

25 

15.  Servants 

21 

6 

5 

64 

6 

6 

Total  i  .  Mei. .? 

DM 

828 

483 

656 

653 

S48 

Totals  in  sterling 

at    rate     of    ex- 

change   at    time 

of  writ  ni;,  it  = 

Mex.  ST  64 

£39  15  10 

£12  18    7 

£68    4    4 

£85  14    7 

172    7    7 

£111     0    0 

Add  Items  required 

in  Shangh.i  noi 

includ)  da'n.ve. 

1.  Telepho.  e 

2 

— 

— 

5 

— 



2.  Fuel  :    Heating 

and  cool<ing 

10 

5 

6 

SO 

10 

10 

3.  Medical  aclend- 

ance,      irescrip- 

t  i  0  D  e,        toilet 

articles  &c. 

5 

6 

5 

16 

16 

16 

4.  5%   for    omtln- 

gencies 

16 

17 

25 

35 

29 

44 

Mex.S    .. 

S8 

27 

85 

86 

65 

70 

Total       Phanghai, 



Mex.  .4    .. 

3)7 

855 

518 

711 

608 

918 

Totals   in  s'erling 

1 

at   rate      f    ex- 

change  at   lime 

of  writing.  £1  = 

Mex.  87.61 

£44    2    2  £46    9    2 

£67  16    0 

£97    0    0 

£79  11    7 

£123    3    0 

Totals  in  sterling  at  present  i  ate  of  exchange : 


Burma :     1    rupee 

£    s   d      £   B.  d. 

£    s.   d.  j  £    8.   d 

£    8.  d.       £   s.  d. 

-1..8Sd. 

30    5    6S  ;30  11  llj 

84  16    73 

79  17    11 

63  16    OJ      73    4  lOJ 

Tientsin :      £1     = 

Mex..-j7.6». 

47    7    7    1 42  16    0 

18    8     1 

102  17    7 

88     19         102  H    9 

Hong-Kong :  £1  ^ 

Mex.  S7.61 

.17    0  10     40    6    3 

BO    5  10 

78    0    1 

67    0    3      106  15    2 

Similar  figures  apply  to  'Hentsin,  but  roughly  speaking  they 
are  .50  per  cent,  higher  than  in  Burma;  they  are  somewhat 
higher  than  in  Shanghai,  except  in  the  case  of  hotels,  which 
are  cheaper.  For  the  sake  of  comparison,  we  reproduce  the 
totals  in  each  case. 

The  Hong-Kong  figures  are  practically  a  repetition  of  the 
Shanghai  figures.  There  are  very  few  motor  cars  in  Hong- 
Kong,  and  ownership  is  the  exception  rather  than  the  rule. 
The  additional  items  add^d  to  the  Shanghai  list  would  apply 
equally  t-o  Hong-Kong. 

Further  detailed  figures  for  Shanghai  are  given  in  the  same 
Journal  for  September. 


Working  Hours,  Management,  and  Profit  Sharing.— The 

International  Building  Trades  Conference  at  its  sitting  at 
Brussels  on  October  '21st  expressed  a  desire  to  see  the  i;us- 
pension  of  the  application  of  the  eight  hours  law  in  countries 
where  it  is  in  force,  and  a  postponement  of  its  application 
where  it  is  not,  until  the  complete  re-establishment  of  the 
international  situation.  The  Conference  was  also  unanimous 
in  considering  the  participation  of  labour  in  the  management 
of  business  as  absolutely  incompatible  with  conditions  of 
enterprise,  and  it  also  declared  itself  definitely  opposed  to 
the  obligation  to  give  laboiif  a  share  in  profit8.^-J?«u<«r. 


THE     BRITISH      ELECTRICAL      AND      ALLIED! 
MANUFACTURERS'     ASSOCIATION  (INC.). 

A.\M-AL    DlNNKK. 

On  Thursday  last  week  the  annual  dinner  of  the  "  Beaina  " 
was  held  at  the  Savoy  Hotel ;  the  Right  Hon.  Lord  Amplhill, 
O.C.S.I.,  G.C.I.E.,  president,  was  in  the  chair,  and  there 
was  a  large  attendance  of  members  and  guests,  nunilcnng 
.some  500.  .\mongst  those  present  were  Lord  Cannich.id, 
{i.C.S.I.,  Lord  Meston,  K.C.S.I.,  Lord  Yaux  of  Harrowdrn.' 
Sir  James  Devonshire,  Sir  Charles  Parsons.  Sir  H.  I'Vaiik 
Heath,  Sir  C.  Ellis,  Sir  James  D.  Connolly,  Sir  John  Aspin.dl, 
Sir  Edgar  Walton.  Sir  William  Diamond.  Brig. -Gen.  Sir  h' 
W  Thuniton,  K.B.E..  Sir  W.  Noble.  Sir  J.  E.  Petavel  S:i- 
Tniiotliy  Coghlan,  Lt.-CoL  Hon.  P.  Peiletier,  Lt.-Col.  F.  A. 
Cortez  IjL^igh,  Hon.  J.  McEwan  Hunter,  Mr.  J.  C.  Gould 
M.P.,  Mr.  George  Balfour,  M.P.,  Mr.  W.  0.  Smith.  Mr 
J.  S.  Highfield,  Mr.  H.  Hirst,  Mr.  John  Taylor,  Mr.  1,1.  B. 
Atkinson,  Mr.  H.  C.  Ijevis.  Mr.  Gerard  Swojx'.  Mr.  F.  C. 
Wade,  Mr.  John  Howard,  Mr.  J.  B.  Whiting.  Mr.  W.  St.  D. 
Jenkins,  Mr.  J.  A.  Corcoran,  Mr.  A.  H.  .\shbolt,  Mr.  M.  J. 
Railing,  Mr.  B.  Longbottom,  Mr.  A.  E.  Tanner,  Mr.  E.  S. 
New,  Mr.  A.  F.  Berry,  Mr.  F.  H.  Nalder,  Mr.  A.  P.  Wood, 
Mr.  F.  C.  Gibbons.  Mr.  D.  N.  Dunlop  (director  and  secre- 
tary), and  many  other  well-known  men. 

.\fter  the  Chairman  had  proposed  "  The  King."  Mr. 
George  Balfour  gave  "  The  Industry,"  regretting  the 
absence  of  Sir  Gordon  Hewitt,  .\ttorney-General.  who  was  to 
have  had  charge  of  the  toast.  Up  to  the  outbreak  of  war, 
he  .said,  the  electrical  industry  was  backed  up  by  capital, 
cnthiisia-sni,  and  sacrifice,  and  there  seemed  nothing  wanting 
to  make  the  industry  a  .success — but  foreign  conip<'titi(  ii. 
establishing  works  and  agents  througlmut  the  'country, 
designedly  so  depressed  prices  that  it  was  impossible  to  .'ei  ore 
the  reward  of  their  labours.  Those  tactics  were  about  to  lie 
renewed ;  but  they  would  face  their  difficulties  with  courage, 
if  given  a  reasonable  chance.  That  young  .Association  could 
claim.fully  to  represent  the  electrical  industry  of  this  country, 
and  many  of  the  allied  trades,  touching  as  it  did  every  brunch 
of  industry.  Its  activities  were  of  the  utmost  importance  not 
only  to  the  electrical  industry,  but  to  the  general  commerce 
of  the  country.  As  the  Prime  Minister  had  just  said,  the 
cure  of  unemjiloyment  rested  not  with  the  Government  but 
w  ith  industry ;  they  could  do  it,  if  their  pre-war  freedom  \\  ere 
rest.ired.  The  main  necessity  was  a  readjustment  of  wages 
on  an  economic  basis,  in  order  to  reduce  unemployment. 
I  .ord  Weir  had  struck  the  right  note,  and  he  asked  them  to 
preach  the  doctrine  of  reduction  of  wages  so  as  to  fill  the 
woiU.shops.  even  if  no  profits  were  made. 

Responding  to  the  toa.st,  Mr.  LI.  B.  Atkinson  outlined 
the  events  of  the  past  twelve  months,  resulting  in  the  collapse 
of  indii.stry.  They  W'ere  all  calling  on  the  Government  to 
"  do  something."  but  it  was  for  the  industries  to  get  them- 
selves right,  and  the  Government  could  only  play  a  small 
part  in  the  process.  The  engineering  and  metal  trades  were 
the  worst  hit;  they  relied  almost  entirely  on  the  construction 
of  re|)roductive  works,  which  depended  on  the  existence  of  a 
surplus  of  production  of  food  and  clothing,  and  they  could 
only  be  fully  employed  when  that  surplus  was  created.  Relief 
works  would  not  solve  the  problem,  and  export  credits  were 
useless  to  the  electrical  industry,  for  its  products  took  _'() 
years  to  repay  their  cost.  There  could  be  no  re-establi.slunent 
of  our  industries  until  the  nation  w'as  able  to  make  wavings. 
The  demoralisation  of  the  German  exchange  was  really  due 
to  the  liquidation  of  a  bankrupt  stock;  even  the  Germans 
had  now  become  aware  that  the  mark  w-as  worthless,  and  ibe 
time  was  approaching  when  people  in  Germany  would  not 
accept  payment  in  paper  marks.  The  (jermans.  however, 
were  working  twdce  as  long  for  a  pound  of  bread  as  the 
Belgians  or  English,  and  those  who  did  the  most  work  for  a 
pound  of  bread  would  secure  the  W'orld's  trade.  There  inust 
be  a  readjustment  of  wages  per  unit  of  output;  either  works 
would  have  to  close,  or  workmen  would  have  to  realise  that 
the  output  per  unit  of  wage  must  increase,  and  work  longer 
hours  until  stability  returned.  Much  could  be  done  by  dis- 
ciis.sion  with  the  authoris(>d  representatives  of  labour;  he 
had  great  faith  in  industrial  councils,  which  had  been  very 
successful  in  the  cable-making  industry.  It  was  useless  to 
look  to  the  Government;  they  must  solve  their  own  problem, 
and  face  the  facts,  however  disagreeable  they  were. 

The  Chairman,  proposing  "  Our  Guests,"  .said  the  iibjects 
of  the  -Association  were  essentially  national  and  patriotic;  no 
one  in  business  could  be  without  a  sense  of  res[)onsiblity  to 
the  country,  or  fail  to  recognise  that  our  national  existence 
depended  upon  the  prosperity  of  industry.  Paying  a  tribute 
to  the  war  service  of  Brig. -Gen,  Sir  H,  W,  Thornton,  in  coD- 
nection  with  the  management  of  the  (Jreat  Eastern  Railway, 
the  chairman  coupled  his  name  with  the  toast. 

Responding.  Sir  Henry  Thornton  made  a  humorous 
speech,  but  said  the  foundation  of  all  economic  wages  was 
that  the  employer  .should  pay  the  worker  a  wage  which  would 
enable  him  to  bring  up  his  family  in  decency  and  comfort, 
and  more  if  possible.  The  railway  managers  had  no  quarrel 
with  the  present  scale  of  wages,  provided  that  a  correspond- 
ing production  was  given  ;  nor  did  they  object  to  the  8-hour 
day.  if  they  got  eight  hours  of  honest  reasonable  toil.  What 
thev  wanted  was  production.     The  great  railway  groups  that 
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had  been  formed  were  closely  connected  with  the  electrical 
industry ;  the  directors  had  a  keen  sense  of  their  responsibility 
to  the  nation,  and  knew  that  unless  they  rendered  a  satis- 
factory account  of  their  stewardship  the  alternative  was 
nationalisation — a  course  which  never  tended  to  the  welfare 
of  the  public.  The  responsible  labour  leaders  of  this  country 
were  convinced  that  production  must  be  increased,  and  that 
the  waj,'es  paid  must  be  in  proportion  to  the  output.  Rail- 
way managers  were  agreed  that  before  industry  could  prosper, 
rates  and  fares  mu.st  be  reduced;  the  present  high  charges 
were  but  a  temporary  expedient.  He  hoped  that  in  the  com- 
ing months  they  would  be  able  to  join  hands  with  the  great 
captains  of  industry  and  the  responsible  leaders  of  Trade 
Unions  in  an  endeavour  to  restore  the  country  to  its  pre- 
eminent position. 

An  excellent  entertainment  was  provided  by  the  Westmin- 
ster Abbey  Quartette,  Miss  Olga  Haley,  and  Mr.  Sterndale 
Bennett,  and  the  function  was  exceptionally  successful  and 
enjoyable,  the  proceedings  lasting  to  a  late  hour. 


LEGAL. 


LoBiTO,  BengiieUj.\  &  Catumbkm.a  Electric  I^igot 
ANL)  Power  Co.,  Ltd. 
An  application  was  made  to  Mr.  Justice  Astbury  in  the  Chan- 
cery Division  on  October  19th  by  Mr.  Charles  Wreford  Brown 
to  be  allowed  to  rank  as  a  holder  of  A'1,0(X1  mortgage  deben- 
ture stock.  191(i,  in  the  above  company,  which  was  formed  to 
supply  electric  light  and  power  to  the  towns  nanicl,  \\!iich 
are  in  the  Portuguese  Colony  of  Angola,  and  to  develop  and 
accumulalf  electrical  power  at  the  falls  of  the  Catumbella 
river.  The  matter  arose  in  a  debenture  holder's  action  against 
the  company.  Counsel  for  the  applicant  said  the  Master  of 
the  Court  had  disallowed  tin-  debenture.  The  writ  in  the 
action  and  notice  of  motion  for  a  receiver  of  the  company  was 
served  on  June  '26th,  1919,  and  a  receiver  was  appointed  on 
July  11th.  Mr.  Brown's  debenture  was  signed  and  sealed, 
and  bore  date  of  July  7th.  It  was,  however,  dispatched  to 
him  on  July  17th. 

Mr.  BvRNE,  for  the  Receiver,  said  the  debenture  stock  was 
not  issued  until  after  the  appointment  of  the  receiver  and 
when  the  company  had  ceased  to  carry  on  business. 

His  Lordship  :  Then  the  receiver  must  hand  it  back. 

Coun.sel  for  Mr.  Brown  said  it  was  issued  before  the  appoint- 
ment of  the  receiver. 

Mr.   Byrne  said   the  Master  said   it  would   be   a   fair  coin- 
promise  if  this  gentleman  had  his  ±'l,tK10  back  with  interest, 
but  not  a  bonus  of  7s.   (!d.   in  the  i',   which  he  also  claimed 
under  a  collateral  agreement. 
.His  Lordship  thought  that  was  a  fair  conipronii.'-e. 

.■Ml  parties  agreeing,  his  Lordship  ordered  the  repayment  of 
fLdOO  with  interest  ai  tl  i>er  cent.,  but  said  the  applicant 
could  not  have  the  bonus. 


I'nemi'lovment  Pay. 
.\t  tlie  Soutliport  Court,  on  October  17tli,  Sydney  Brooks  (IS), 
electrician's  improver,  was  summoned  at  the  instance  of  the 
..iiiii.iiry  Gi  i^auour  lor  an  alleged  breach  of  the  Unemploy- 
ment .'Vet  on  July  '29th.  .According  to  the  Liverpool  Post,  Mr. 
\V.  H.  Watson  said  defendant  signed  at  the  employment 
exL'haiige  as  being  unemployed  from  May  •2Uth  to  July  30th. 
with  the  exception  of  eight  days.  .\s  a  matter  of  fact,  he; 
was  employed  at  night  during  the  whole  of  the  period  in 
connection  with  the  lighting  of  the  Pavilion  Theatre,  South- 
port.  During  most  of  the  time  his  wages  were  '25s.  a  week, 
and  for  the  reniainder  2*)>~.  He  received  '20b.  a  week  uneni- 
ploynient  pay  up  to  tlie  beginning  of  July,  and  then  las. 

The  defence,  submitted  by  Mr.  (_!reenwood,  was  that  a 
person  was  entitled  to  unemployment  pay  if  he  only  did 
spare-time  work  apart  from  his  ordinary  occupation,  and  did 
not  earn  more  than  3s.  4d.  a  day  or  £1  a  week,  and  had  been 
previously  doing  that  kind  of  spare-time  work  in  addition  to 
his  ordinary   occupation. 

The  Law  Ceerk  ruled  that  the  fact  of  defendant's  spare- 
time  work  being  similar  to  his  ordinary  occupation  did  not 
matter. 

Tlie  Bench  decided,  in  view  of  the  importance  of  the  case, 
to  adjourn  it  until  November  2nd. 


The  Position  ok  a  Telegraph  Pole. 
At  Skipton  County  Court,  on  Friday,  judgment  was  given  for 
the  Postmaster-General  in  a  case  in  which  the  postal  depart- 

,  mcnt  wished  to  erect  a  telegraph  pole  near  the  Friendly 
Societie.'s'  Hall,  Sheep  Street,  Skipton,  and  I^rd  Hothtield. 
owner  of  the  property,  di.<!agreed.  The  Post  Olfice  contended 
that  the  place  was  a  public  highway,  within  the  meaning 
of  the  Telegraph  Acts  18W  and  19'20'.  The  consent  of  the 
Skipton  District  Council  had  been  obtained,  but  Lord  Hoth- 
if     field  seeroed  to  be  aggrieved   and  demanded  the  removal  of 

'•  the  pole.     For  Lord  Hothfield,  it  was  contended  that  the  pole 


interfered  with  the  amenities  of  the  property,  casting  a  shadow 
into  the  Friendly  Societies'  Hall  and  the  cafe,  and  interfering 
with  the  privileges  of  the  frontage.  It  tended  to  prevent  the 
repairing  of  the  property,  and  was  likely  to  cause  annoyance 
by  youngsters  climbing  the  steps  to  the  hall  and  shding  down 
the  pole.  The  respondent  wished  the  pole  removed,  but  if 
the  Court  allowed  it  to  stand  he  asked  for  an  acknowledgment 
of  £1.  per  year.  Judgment  for  the  Postmaster-General  was 
given,  with  costs  on  Scale  C,  and  the  acknowledgment  pay- 
ment was  not  allowed. 


Action  Against  the  Bradi-orli  Cohfokation. 
The  Bradford  town  clerk  has  reported  to  the  Electricity  Com- 
mittee upon  correspondence  with  a  firm  of  solicitors  acting 
for  a  well-known  Bradford  hrui  of  textile  merchants,  who 
have  served  on  the  Coriwration  a  writ  claiming  an  injunction, 
damages  and  costs,  arising  out  of  building  operations  now 
being  carried  out  by  the  Corporation  on  land  adjoining  the 
Bolton  Road  electricity  sub-station.  After  consultation  be- 
tween the  town  clerk,  the  chairman  of  the  Committee  (.\ld. 
W.  Turner),  and  the  city  electrical  engineer  (Mr.  Thomas 
Roles),  the  Electricity  Committee  approved  the  action  of  the 
town  clerk,  and  authorised  the  Corporation  officers  and  a 
sub-committee  of  members  of  the  committee  to  take  all  neces- 
sary steps  to  defend  the  proceedings. 


Eneield-Eulswan  Cable  Works,  Ltd.  r.  The  A.  &  A. 
Electrical  Co.,  Ltd. 
In  the  Kings  Bench  Division,  on  Monday,  before  Mr.  Justice 
Branson,  plaintiffs  sued  defendants  to  recover  i;'2,000.  balance 
of  account  said  to  be.  owing  for  electrical  wire  sold  and 
delivered  for  shipment.  Alternatively  damages  for  non-accept- 
ance were  asked  tor. 

Plaintiffs  said  that  at  the  end  of  December.  1919.  and  the 
beginning  of  January,  19'2U,  they  agreed  to  sell  defendants 
LOUO,UUO  metres,  single  wire  1.5  sq.  mm.  insulated  cable  at 
£6  per  l.OtX)  metres,  less  "24  per  cent.  cash,  against  documents, 
including  packing  for  export  and  delivery  f.o.b.,  according 
to  specifications  in  defendants'  order  of  Decemt)er  31st,  1919. 
I'laintitls  said  that  at  an  interview  between  representatives 
of  the  parties  in  April,  1920.  it  was  verbally  agreed  that  as 
to  114  cases  containing  910.9(X)  metres,  value  i'7,'287.  plaintiffs 
should  make  delivery  to  defendants'  agents  at  Poole  Wharf. 
This  was  done,  and  the  defendants  had' paid  i'O.tWO,  part  oi  the 
purchase  price,  but  had  not  paid  the  balance  for  these  goods. 

Defendants  replied  that  the  goods  were  not  tit  for  their 
purpose  of  a  contract  with  Messrs  Max  Weinberger  &  Co., 
and  they   claimed   A'l,087  damages  for  loss  of   protjt, 

Mr.  Barrington  Ward,  K.C.,  and  Mr.  Cartwright  Sharp 
appeared  for  the  plaintiffs,  and  Mr.  Patrick  Hastings.  K.C., 
and  Mr.    Melville   for  the  defendants. 

Opening  the  plaintiffs'  case,  Mr.  Barrington  Ward  said 
the  larger  part  of  the  property  had  passed,  and  there  he 
claimed  for  price ;  as  to  the  rest  he  claimed  damages.  The 
dispute  related  to  the  ordinary  electric  cable  of  commerce,  and 
he  suggested  that  if  there  had  not  been  a  fall  in  the  market 
price  this  litigation  would  never  have  been  begun.  'Ihe  balance 
of  price  claimed  was  fl,'2iS7.  The  price  of  the  910,9(.itt  metres 
delivered  was  ±'7, '287,  and  they  bad  received  by  arrangement 
with  the  defendants'  bankers  £li,O0O.  They  had.  packed  at 
their  works,  another  87,000  metres,  for  which  i'69G  was 
claimed;  there  the  Court,  he  submitted,  must  look  to  the 
difference  in  price  between  the  contract  price  and  the  market 
price  at  the  date  of  repudiation.  There  was  a  balance  of  ±'l(i 
for  a  remaining  'IXW  metres.  The  defence  raised  the  question 
of  the  contract.  The  defendants  said  the  contract  was  that 
the  plaintiffs  should  make  this  cable  in  accordance  with  the 
standard  specitication  of  the  Verband  Dcutscher  idec- 
trotcchniker.  The  plaintiffs  said  that  siK-citication  was 
to  apply  only  in  respect  of  thickness;  the  defendants 
that  it  was  to  apply  in  all  respect.s — as  to  chemical 
composition  as  well — and  they  said  the  cable  was  not  merchant- 
able. They  counterclaimed  for  the  £6,tK10  and  loss  of  profits 
on  the  sub-sale,  but  loss  of  profits  on  a  re-sale  could  not  be 
recovered  except  on  goods  sold  for  the  express  purpose  of 
fulfilling  a  particular  contract ;  only  the  difference  was  recover- 
able between  the  goods  as  they  were  and  as  they  should  be. 
With  thickness  only  in  question,  the  defendants  tried  to 
place  on  them  an  impos.siblo  burden  by  insisting  on  full 
accordance  with  the  V.D.E.  sivcification.  .\ll  through  the 
correspondence  the  defendants  were  talking  only  of  thickness. 
The  cable  (of  which  pieces  were  handed  in)  was  of  copper 
wire  surrounded  by  two  layers  of  vulcanised  indiarubber. 
then  tape,  and  an  outer  braiding.  The  defendants  in  their 
particulars  suggested  that  the  rubber  was  hard,  brittle,  and 
unsuitable,  of  no  elasticity,  and  poor  mechanical  quality; 
that  the  tape  was  of  poor  quality  and  the  braid  insufiiciently 
impregnated  with  black  which  had  not  penetrated  properly. 
Tliey  said  the  percentage  of  rubber  was  less  than  it  should 
have  been,  and  its  weight  was  '2(i.8  per  cent.,  instead  of  33J : 
that  the  percentage  weight  of  resin  was  13.8  instead  of  6;  and 
of  other  ingredients  including  sulphur  73.2  instead  of  66.7, 
as  required  by  V.D.E.  They  put  their  loss  of  profit  at 
£^  Is.  9d.  per  1,000  ra.,  or  f  1.087.  The  early  correspondence 
was  empty  of  comjitaints.  hu*  strikes  were  mentioned,  with 
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the  proper  comment  "our  domestic  ditJiculties  have  nuthiuj,' 
to  do  with  you." 

Counsel  added  that  they  were  told  that  strikes  at  Amster- 
dam had  delayed  delivery,  and  Messrs.  Weinberger  &  Co., 
their  consuiuer>,  complammg  ol  quality,  had  refused  the  third 
deliverj-.  tie  suggested  that  \\eiuberger  &  Co.  did  not  find  it 
convenient  to  taKe  up  the  lot.  Plaiutitls  wrote:  '  You  know 
the  cable  is  equal  to  the  sample  we  pla'ced  before  you."  JVlost 
of  the  luvoices  said  "  to  the  thickness  of  the  V.D.E.  ";  some 
■■  thin  copper  conductor  \M.R."  or  vulcanised  india  rubber. 
Defendants  contracted  to  sell  to  Weinberger  Jc  Co.  cable  "  to 
the  thickness  of  the  V.O.K."  When  plaintilfs'  m voices  said 
"  to   N'.U.E."  it  meant  to   S'.D.K.   thickness. 

Mr.  Alokkt  \'ictor  Dowxtos,  technical  director  to  the  plain- 
tiffs, said  there  was  a  British  engmeering  standard,  anu  the 
1910  standard  was  well  known.  .As  to  deleudanto'  complaint 
of  the  mechanical  quality  of  this  cable,  he  had  to  say  that  the 
(jovernmeut  otticiais  made  then'  bending  and  elongation  tests 
when  they  inspected  the  cable,  and  this  cable  passed  the 
tests.  All  cable  became  harder,  as  bread  became  staler  with 
the  lapse  of  time,  especially  in  a  dry  stoiage.  .-VU  defendants' 
tabulated  complaints  were  ill-founded,  except  the  statement 
■  as  to  chemical  composition.  Plaintitls  had  supplied  i'lsu.OUO 
worth  of  this  cable  to  the  Continent  without  complaints,  ihe 
delivery  was  suitable  for  general  electrical  wiring  purposes 
on  the  Continent.  It  would  not  have  been  possible  to  supply 
the  cable  up  to  the  \  .D.E.  chemical  standard  at  the  price 
quoted.  .\s  it  was  not  according  to  an  English  standard,  there 
\vas  no  call  lor  it  in  this  country.  .\  sale,  if  they  were  able 
t.)  make  a  good  one,  in  August,  ly-iU,  might  have  realised 
±■•2  10s.;  the  scrap  value  of  the  Older  was  under  ±'1.  Ihe 
Germans  had  been  manufacturing  for  50s.  The  Germans 
officially  reduced  in  their  V.D.E.  specification  for  1920  the 
rubber  percentage  to  'iO.  That  was  when  they  were  out  to 
capture  tlie  market. 

Air.  Downton  told  Mr.  Patrick  Hastings  that  the  defendants 
were  assured,  upon  the  contract,  "  the  cable  will  be  manu- 
factured in  strict  accordance  with  the  V.D.E."  This  was 
safe  for  house  fixings.  The  difference  between  the  Con- 
tinental and  English  requirements  was  that  here  a  layer  of 
pure  rubber,  or  a  pure  separator,  was  required.  That  was 
the  difference  between  the  Continental  and  the  English  prac- 
tice, but  the  quality  of  the  Continental  kind  would  be  prac- 
tically equal.  His  last  report  from  the  Continent  was  that 
cable  was  to  be  bought  there  for  f2.  He  supposed,  by  the 
rate  of  exchange,  the  Germans  could  supply  cheaper  than 
we.  but  the  market  -was  down  because  people  were  not  re- 
quiring cable  now. 

His  Lordship  said  he  had  been  looking  at  the  percentages 
in  the  defendants'  table  of  complaints,  and  he  found  they 
totalled  113.b.     That  seemed  to  be  exacting  a'  good  deal. 

Evidence  was  given  of  the  efficiency  to-day  of  the  cable 
supplied  for  this  order,  by  Mr.  George  D.^nu,  M.I.Mech.E., 
.V.M.I.E.E.  ile  had  taken  several  samples  of  the  cable  in 
question,  and  found  all  above  V.D.E.  thickness.  It  retained 
its  elasticity  to  a  remarkable  degree,  the  braid  was  properly 
impregnated,  and  the  cable  was  open  to  none  of  the  com- 
plaints the  defendants  brought  against  it. 

Similar  evidence  was  given  by  Mr.  William  F.  Adams, 
mechanical  and  electrical  expert,  who  said  the  wire  was  dis- 
tinctly merchantable. 

Mr.  Frederick  Pluttb,  of  the  plaintiffs'  firm,  said  he  did 
not  remember  that  at  any  interview  in  May  or  June,  192(J, 
defendants'  Mr.  .\gazar  ever  rejected  the  wiie  as  useless.  He 
said  it  was  not  in  accord  with  the  V.D.E.  siwcification.  but 
he  never  said  anything  against  its  merchantability.  As  a 
matter  of  fact,  it  complied  m  every  particular  with  plaintiff's' 
undertaking. 

Opening  defendants'  case,  on  the  score  of  contract,  Mr. 
Patrick  Hastings  suggested  that  the  parties  were  never  at 
one.  Plaintiffs  offered  wire  insulated  with  a  layer  of  pure 
and  with  vulcanised  india  rubber.  Defendants  ordered  high- 
grade  vulcanised  rubber.  "  The  gcjods  must  be  in  strict  accord- 
ance with  the  ( lermau  V.D.E.'  they  laid  down,  and  no  one 
could  .say  that  strict  accordance  with  the  British  standard 
specification,  for  instance,  meant  accxudance  witli  it  only  in 
one  particular  or  that  V.D.E.  did  not  mean  V.D.E. 

The  first  witne.ss  for  the  defence,  Mr.  Max  Wkinbhroer,  who 
spoke  by  interpreter,  stated  ihnt  when  he  saw  the  wire  was 
not  in  order  he  sent  to  the  Dutch  (iovprnnient  Office  and  had 
it  tested.  He  plit  in  the  written  report,  which  showed  that 
it  was  not  in  accordance  with  the  V.D.E.  There  was.  he 
discovered,  no  market  for  this  kind  of  cable,  though  had  it 
been  in  order  he  could  easily  have  found  a  market  for  it. 
Cros.s-examined  :  What  he  asked  for  was  wire  insulated 
with  high-grade  vulcanised  india  rubber  of  the  thickness  of 
the  V.D.E.  and  of  the  best  quality. 

Mr.  S.  C.  Mote,  of  the  India  Rubber,  Gutta  Percha  &  Tele- 
graph W'orks  Co.,  Ltd.,  of  Silvertown,  stated  that  for  30  years 
he  was  head  of  the  experimental  and  testing  department. 
The  firm  employed  .5.000  men.  High-grade  vulcanised  mdi.i 
rubber  would  stretch  like  a  catapult.  The  rubber  in  the 
cable  supplied  was  of  low-grade  quality,  from  his  point  of 
view. 

Electrical  evidence  was  given  by  Mr.  Alfred  Morris,  B.Sc. 
(Engineering),  London,  A.l.E.E..  superintendent  of  the  test- 
ing department  of  Faraday  House,  who  said  he  thought  the 
sample»  of  this  cable  he  esafhined  would-  let  out  more  elec- 
tricity than  they  should. 


Mr.  MoRBis  said  the  rubber  in  the  samples  of  this  cable 
he  exammed  in  tjeptember  and  December,  ly^O,  was  semi- 
perished  and  m  a  state  thift  good  quality  rubber  ought  not 
K)  t)e  in  after  Is  months.  Its  mechanical  p'roperties  were 
poor,  the  proportion  of  ruboer  uas  -J/a.i  per  cent.,  lb'  per 
cent,  of  whicn  was  resin.  He  should  e-xpecl  5  per  cent,  in 
high-grade  rubber.  The  rubber  would  stretch  ll  times  its 
lengtb  and  not  five  or  six  times. 

Mr.  V\  ard  :  He  should  not  say  the  stretching  property  of 
cable  rubber  ought  to  be  as  good  at  that  of  "  electuc  thread." 
and  to  stretch  only  li  times  was  unsatisfactory.  He  agreed 
that  what  he  found  io  per  cent,  of  resin  in  was  a  mixture; 
not  pm-e  rubber.  Deterioration  would  be  greater  m  a 
dry  store.  Practically  all  the  electric  light  cables  tested  at 
l-araday  House  were  of  vulcanised  rubber,  and  5  per  cent, 
would  be  a  usual  proportion  of  resin  in  such  vulcanised  rubber. 

Mr.  William  Henry  George  Shu'MAN,  manager  of  defen- 
dant.s'  firm  at  the  tune  of  the  tian.saction,  said  Mr.  Flasketl. 
for  the  plaintiffs,  wrote  to  him  confirming  a  telephone  assur- 
ance that  the  cable  would  have  two  layers  vulcanised  rubber, 
and  would  be  manufactured  in  strict  accordance  with  the 
N'.D.E.   specification. 

-Uisweiing  Mr.  Isarrington  Ward,  witness  said  the  sub- 
purchaser's  order  was  for  copper  insulated  with  high-grade 
mdia  rubber  to  the  thickness  recommended  by  the  V.D.E. 

Mr.  Beuue  Reuben  .\c.azar,  managing  director  of  the  defen- 
dant company,  said  they  were  agents  for  the  sale  of  electrical 
goods.  He  had  no  experience  before  of  the  sale  of  cable,  and 
no  technical  knowledge  of  cables.  They  telephoned  to  make 
it  clear  that  the  V.D.E.  specification  was  being  followed. 
.Afterwards  he  told  Mr.  Plutte  candidly  that  he  thought  the 
first  reason  for  their  customer  s  hesitation  to  accept  was 
financial,  and  due  to  fulness  of  stock  ;  afterwards  he  said  there 
were  verbal  complaints  of  the  cable,  and  said  he  had  en- 
countered criticism  when  he  offered  it  to  other  clients. 

Cross-examined  :  He  ascertained  that  Mr.  Weinberger  sent 
the  cable  to  the  Dutch  Government  Vhoratory,  not  because 
of  the  state  of  the  market,  but  because  his  customers'  had 
returned  his  early  instalment  of  the  cable  to  him. 

X  former  director  of  the  defendant  company.  Mr.  Antony 
DE  .Tong,  said  Weinberger  in  Holland  complained  of  the 
quality  of  the  cable  from  the  time  witness  showed  him  the 
first  .sample,  but  witness  did  not  take  him  seriously.  Later 
Weinberger  said  the  market  had  become  slower,  asked  that 
deliveries  might  he  held  up  till  the  autumn,  and  offered  jointe  i 
conduit  on   a  contra  account. 

Judgment  was  given  for  plaintiffs  for  i'1,287  claimed,  with 
costs,  with,  in  addition,  payment  for  the  balance  at  £2,  the 
■  price  fixed  by  his  lordship  for  the  purpose  of  calculating 
damages.     A  stay  of  execution  was  granted. 


NEW     ELECTRICAL     DEVICES,    FITTINGS, 
AND    PLANT. 


Headers  are  inrited  to  mhmit  partieulars  of  new  or  imprnred  d^'itet 
and  apparntvs,  which  tcill  be  pnblhhed  if  cant'dered  of  mffioiewt 
interest. 

The  "  Creda  "  Bowl  Fire. 

The  Creuenda  Conduits  Co..  IjTD..  Whitehmisc  Street. 
.Vstoii,  Birmingham,  have  recently  commenced  the  manufac- 
ture of  a  new  bowl  fire.  Tlie  bowl  of  the  "  Creda  "  fire  (fig. 
11  is  made  from  spun  copper  which  is  mounted  by  means  of 
a  swivel  hinge  on  a  cast-iron  pedestal  ba.se,  the  ba.se  being 
enamelled  in  art  colours.  A  substantial  wire  guard  protects 
the  element  from  accidental  contact,  and  the  element  has  been 


Fio.  1.— The  "Creda"  Bowl  Fire. 

designed  to  be  easily  replaceable.  The  top  consists  of  a  spiral 
wire  winding  mounted  on  a  fireclay  cylindrical  support  with 
grooves  in  which  the  element  rests.  The  whole  element  is 
mounted  on  a  spring  support  as  a  safeguard  against  damage 
through  accidental  knocks.  It  is  quite  a  simple  matter  to 
either. change  the  element^  complete  with  the  fireclay  support, 
or  ta-fix  upon  the  support  a  new  spiral  element.-  The  bading 
of  the  clement  is  600  watts. 
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The  "  Baby  Spot  "  Projector. 

The  British  Thomson-PIoustun  Co.,  Ivm.,  77.  Upper 
Thames  Street,  E.C.  4.  has  recently  produeeil  a  miniature 
spotlight  projector  intended  to  meet  the  demand  for  a  spot 
lamp  equipment  for  use  with  ga.stilled  concentrated  filament 
lamps.  Designed  primarily  for  theatre  lighting,  the  "  Baby 
Spot  "  (fig.  '2)  can  be  used  in  many  other  fields  of  lighting 
work.  For  instance,  it  is  eminently  suitable  for  the  .spot 
lighting  of  special  articles  in  store  windows,  and  for  the 
illumination  of  kinema  corridors,  clock  faces,  indicators,  small 
posters,  signs,  &c.  Although  its  total  weight,  including 
brackets,  is  only  .5  lb.  11  oz.,  it  is  very  strongly  constructed. 


Fiu.  '2.— The  "  Baby  Spot  "  Projector. 


The  body  is  of  sheet  steel,  enamelled  dull  black,  and  the  com- 
ponent parts  comprise  a  mirror  glass  reflector,  with  copper 
back,  pamted  with  elastic  enamel,  focusing  device,  porcelain 
holder,  lens,  and  universal  bracket.  The  reflector  is  of  such  a 
radius  that  hght  reflected  therefrom  reaches  the  lens  at  the 
same  angle  as  light  given  direct  from  the  filament.  The  lens 
is  plano-convex  in  form,  and  4  in.  in  diaiueter,  and  is  arranged 
to  give  a  parallel  beam  with  the  lamp  in  focus  and  a  wide 
Beam  when  the  lamp  is  moved  forward.  By  loosening  a  wing 
nut  on  the  underneath  portion  of  the  body,  the  lamp  can  be 
moved  forwards  or  backwards  according  as  a  "  spotting  "  or 
"  flooding  "  effect  is  desired.  Tliis  wing  nut  secures  both 
reflector  aud  lamp  in  any  desired  position.  The  apparatus  is 
very  compact,  and  is  thoroughly  ventilated.  A  slide  is  fitted 
in  front  of  the  lens  so  that  colour  mediums  may  be  used  when 
required.  This  slide  attachment  is  so  arranged  that  it  in  no 
way  interferes  w-ith  the  beam  of  light.  By  a  single  operation, 
the  colours  can  be  changed  as  desired  in  a  few  moments. 


the  event  of  the  starting  battery  or  control  switch  not  func- 
tioning properly  the  set  can  be  started  up  and  run  under 
manual  control.  ITie  engine  is  governed  by  mechanical 
throttling,  the  speed  remaining  constant  at  all  loads,  but  as 
the  demand  is  varied  so  is  the  consumption  of  petrol  decreased 
or  increased  as  the  case  may  be.  The  dynamo  is  a  4-pclo 
compound- wound  machine  having  a  commutator  7  in.  in 
diameter  and  brushes  1  in.  wide  by  0.2.5  in.  thick.  A  simple 
resistance  coil  maintains  a  .steady  voltage  at  all  loads,  and 
the  set  is  verv  free  from  flicker;  safety  fuses  and  a  main 
switch  are  also  provided.  The  dimensions  of  the  outfit  are 
as  under:  Length,  m.o  in.;  height,  .S4.7.5  in.;  width,  14  m.. 
and  its  weight  when  crated  is  .580  lb.,  that  of  the  startmg 
battery,  also  crated,  being  125  lb. 

WittonKramer  Bench   Drills. 

Portable  electric  tools  such  as  drills,  grinders.  &c.,  axe 
being  used  in  increasing  numbers  as  their  convenience  and 
economy  is  more  and  more  realised.  The  Witton  Kramer  drills, 
made  by  the  General  Electric  Co.,  Ltd.,  are  good  examples 
of  this  class  of  apparatus.  •  •       , 

Fig.  4  shows  an  electric  drill  mounted  as  a  sensitive  bench 
drill''  The  solidly  built  stand  is  provided  with  a  rising  table 
and  a  steel  standard  to  carry  the  drill.  Two  types  are  made, 
one  with  an  ungeared  drill  running  at  1,050  r.p.m.  and  capable 
of  drilling  holes  up  to  J  in.  in  brass  and  soft  metal.  The 
other  type  has  a  geared  drill  running  at  510  r.p.m.,  and  will 
drill  holes  up  to  i  in.  in  steel. 

The  type  R.3  portable  electric  drill  is  also  arranged  as  a 
bench  drilling  machine.  The  stand  is  of  massive  design  and 
the  sliding  head  on  which  the  electric  drill  is  carried  is  fed 
by  means  of  a  lever,  a  spring  return  being  provided.  By  re- 
moving four  screws  the  drill  can  be  dismounted  for  use  as  an 
ordinary  hand  drill.  This  little  machine  is  equipped  with  a 
direct  current  motor  consuming  360  watts  and  runnmg  at  a 


Fig.  3.— The  Kohleh  Autom.\tic    Fig.  4.— A  Witton-Kramlr 
Lighting  Outfit.  Bench  Drill. 


The  Kohler  Lighting  Plant. 

Yet  another  plant  for  supplying  electricity  for  lighting  and 
power  iniriKisrs  in  country  bouses,  farms,  itc,  has  been 
added  tu  tin-  li.st  of  such  outfits  that  are  now  obtainable  in 
rhis  ciiuntiy— namely,  the  Kohler  d.c.  llO-volt  jilant  that 
comes  froiu  the  U.S. .A.  (London  representative  :  Mr.  0.  H. 
Cook.  3'20.  High  Holborn,  W.C.  1).  This  automatic  outfit 
(fig.  3).  which  we  had  the  plea.sure  of  inspecting  recently, 
has  a  capacity  of  1.5  k\V.  A  special  trip  to  start  or  stop 
the  engine  is  not  necessary.  Wlienever  any  lamp  or 
switch  in  the  line  is  turned  on.  the  engine  responds  at 
once,  and  conversely  when  the  last  lamp  is  switched  off  the 
plant  stops  autoniatic.illy.  Tliis  feature  is  obtained  by  a  special 
controller  whose  .se(iuence  of  operation  is  as  follows:  On 
Ev  itching  on  a  lamp  in  any  part  of  the  line  a  battery  circuit 
is  completed  which  motors  the  generator  ami  so  stiirts  the 
engine:  w-hen  the  latter  has  reached  a  certain  speed  the 
batvory  is  di.sconnected  and  then,  after  a  pause  to  allow  the 
generator  to  bnild  up  its  voltage,  the  line  circuit  is  completed. 
The  only  battery  used  is  a  small  '24-volt  starMng  battery  of 
the  automobile  type  which  is  provided  with  a  charging  coil 
so  that  it  is  always  kept  charged  and  ready  for  use.  The 
engine  is  rated  at  3.5  h.p.  at  1.000  r.p.m.,  and  has  four 
cylinders,  and  is  ven-  smooth  running  .iiid  free  from  vibration. 
Tlie  outfit  is  plunger  pump  lubricated  and  water  cooled  on 
the  thermo-siphon  svstem.  the  radiator  being  provided  with 
a  cooling  fan.     The   ignition   is  l>y   h.\^.  magneto,   so  that   in 


speed  of  500  r.p.m.    Its  maximum  capacity  is  29/32  in.  in 
mild  steel  and  the  length  of  feed  is  6  in. 

The  Witton-Kramer  series  also  includes  other  sizes  of  drills. 
magnetic  drill  posts,  grinding  outfits,  commutator  grinding 
equipments,  buffing  machines,  &c. 


New  .Accumulators. — The  .l/fciiposteii  reports  an  impor- 
tant invention  by  the  physicist,  M.  Gross,  of  Christiania.  who. 
it  -states,  has  produced  an  accumulator  with  three  cells  and 
weighing  25  kilogrammes,  which  gives  a  pressure  of  0  volts 
and  nuire  than  2(X)  watt-hours  per  kilogramme,  or  six  times 
more  than  the  ordinary  lead  accumulator.  It  does  not  freeze 
and  will  sustain  short  circuits  that  would  bo  calculated  U) 
destrov  other  accumulators.  Prof.  Vegard,  of  the  Christiania 
University,  thinlvs  there  is  reason  to  hope  great  things  of  the 
invention".— /ici/fcr's  Trade   Service    (Christiania). 

Scensl:a  Daghladet  lejinis  that  the  AUgemeine  Klektrizitaots 
Gesellschaft.  the  Siemens-Schuckert.  and  other  important 
German  conccras  are  forming  .a  new  company  at  Berlin  named 
Wai-mespeicher  Dr.  Ruths,  for  the  purpose  of  exploiting  the 
new  "  vapour  accumulator  "  of  TDr.  Ruths,  a  Swedish  en- 
gineer.—/fcuffr's  Trade  Scrviec  (Stockholm). 
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'36,383.    "Automatic    electric    switch."    J.     H.    Barnclt.    October    6th. 

36,613.    "  Electric    contacts  or   connections."    E.   Jones.    October  8lh. 

*26,ti3J.  "  Transmission  of  electric  power  by  underground  cables."  A.  M. 
l.iylor.    October  8th. 

-t},6i^.  "  Automatic  cmtiof  of  electric  lamps  for  motor-vehicles,  &c."  F. 
G.  L.  Jafawao.    October  8th. 

■JS.erU.  "  .M-ngnclic  s.parators."  D.  C.  Sharp  and  Spencer  &  Co.,  Ltd. 
October  8lh. 

2ti,b73.  "  Electron-discharge  devices."  Irtish  Thomson-Houston  Co.,  Ltd. 
October   8th.     (United  States,  October  28th;  1920.) 

26.739.  "  Electric  irons."  Phi-Kappa  Syndicate,  Ltd.,  and  D.  Watson. 
October  10th. 

26,744.  "  Telephonic  apparatus."  S.  M.  Hyman  and  \V.  A.  Saxby.  Octo- 
ber lOtb. 

36,746.    "  Electric    ignition  apparatus."    E.   H.  Cardwell.    October  10th. 

26,751.  "  Ignition  and  lighting  systems  for  automobiles,  &c."  M.  Feldine. 
October  10th.     (United    States,   October  8th,   1920.) 

26,766. •"  Electric     snitches."      H.     Hurst.      October    10th. 

26,768.    "  Electric  connections."    G.  Oldham  and  J.  Oldham.    October  10th. 

26,780.  "  Electrical  entertainment  devices."  C.  Dinncbier.  October  10th. 
(United  .States,  October  9th,  1920.) 

26,793.    "  Process  for  manufacture  of  electrodes."    H.  Bardt.     October  10th. 

26,797.  "  Insulators."  J.  F.  Scheid  and  H.  Schomburg  &  Sohne  Akt.-Ges. 
October  10th. 

26,8U1.     "  Llectric    storage    batteries."     H.     Bardl.     October    10th. 

26,802.  "  .Apparatus  for  influencing  electric  waves  produced  by  cathode 
tubes  for  telephony."  Dr.  E.  F.  Huth  Ges.  and  L.  Kuhn.  October  10th. 
(Germany.    December    2nd,    1919.J 

26,807.'  "  Rectification  of  alternating  electric  currenU."  American  Radio 
and   Research   Corporation.     October   10th.     (United    States,  October  8th,  1920.) 

26,820.  "  Reflecting  device  for  electric  lamps,  &c."  S.  H.  Gurney.  October 
Uth. 

26,821  "  Relays  and  apparatus  connected  therewith,  for  amplification  of 
sound,  &c."     F.    W.   Baynes   and   Mechanical    Supplies,  Ltd.     October  11th 

26,830.     "  Bends,  elbows,  and  sets   for  tubing  tor   electric  w"        "     "^     '  * 
son.     October   11th. 

26.836.  "  .Arrangements  for  indicating  position  of  apparatus  or  condition 
ol  circuits  at  a  distance."  .Automatic  Telephone  Manufacturing  Co.,  Ltd., 
J.  R.   Beard,    Electrical    Improvements,    Ltd.,   and   .A.   E.  Hudd.     October  Uth. 

26,841.     "  Electric  contact    makers."    C.   J.    L.   Moore.     October    Uth. 

26.852.  "  Ironclad  electric  switches."  VV.  L.  Barber  and  Midland  Electric 
.Manufacturing   Co.,   Ltd.     October   Uth. 

26.853.  "  .Adjustable  time-lags  for  electric  circuit  breakers,  &c."  \V.  L. 
Barber   and    Midland    Electric    Manufacturing    Co.,    Ltd.     October    Uth. 

26.887.  "  Current  transmission  devices  for  ball  bearings  in  electrically- 
driven  rail  vehicles."  J.  Schmid  Roost,  Ball  Bearing  Works,  Ltd.  October 
Uth.     (Switzerland,    November   tith,   1920.) 

26,892.  "  Electrical  signalling  systems."  Western  Electric  Co.,  Ltd.  Octo- 
ber   Uth.     (United    States,   October   Uth,    1920.) 

26.900.  "  Electricity  measuring  instruments."  H.  Lucas  and  W.  C.  Turner. 
October    Uth. 

26.901.  "  Electricity  measuring  instruments."  E.  J.  B.  Danks,  O.  Lucas, 
and  O.  A.    Miller.     October  Uth. 

26,903.  "Transmission  of  pictures  by  telegraph  or  telephone."  J.  1. 
.Anderson.     October  Uth. 

26,905.  "  Electric  precipitating  plants."  Siemens-Schuckertwerke.  October 
Uth.     (Germany,    October  28th,    1920.) 

26,927.     "Circuit   breaker."     Lodge  Fu 
lurgische  Ges.).     October  Uth. 

26.931.  "  Thermostatic     elements."       British     Thoi 
(General  Electric  Co.).    October  Uth. 

26.932.  "  Electric  relays,  &c."  British  Thomson-'Houston  Co.,  Ltd. 
and    A.    S.    Fitzgerald.    October    11th. 

26.945.  "  Automatic  circuit  breakers."  C.  Pasteur.  October  Uth.  (France, 
October  12th,   1920.) 

26,963.  "  Electric  transmission  of  power  with  underground  cables."  A.  M. 
Taylor.     October   12lh. 

26,976.  "  Methods  of  eliminating  currents  in  lead  sheathings  of  electric 
cables."    A.    M.   Taylor.    October  12th. 

26,981.  "  Means  for  improving  current  carrying  capacity  of  existing  three- 
phase  alternating   current  cable   systems."    -A.   M.  Taylor.     October   12th. 

27,023.  "  Electrical  driving  of  machines  on  the  constant  current  series 
system."    G.  Austin,  J.  C.  Macfarlane,  and  W.  .A.  Macfarlane.    October  12th. 

27,034.  "  Dynamo  electric  machines."  E.  C.  Hatcher  and  T.  Rooke. 
October  12th. 

27,045.  "  Combined  expansion  joint  and  clamping  support  for  electrical 
busbars."  P.  H.  Coales,  S.  Darby,  C.  C.  Garrard,  and  A.  H.  Railing. 
October  12th. 

27.049.  "  Electric  insulators."  E.  Haefely  ct  Cie  Akt.-Ges.  October  12th. 
(Switzerland,  November  6th,   1920.) 

27.052.  "  Canopies  for  electric  light  fixtures,  &c."  G.  W.  Hoar.  October 
12th.     (United    States,    October    22nd,    1920.) 

27.053.  "  Auxiliary  sparking  unit  for  spark  plugs."  F.  E.  Wade.  October 
12th. 

27,057.  "  Elcctric.ll  apparatus."  British  Thomson-Houston  Co.,  Ltd.  (Gene- 
ral Electric  Co.).    October   11th. 

37,086.     "  W'all  switch."     McGill    Manufacturing  Co.     October  12th. 

27,089.  "  Purifying  gas  by  electricity^"  Siemens-Schuckertwerke.  October 
Uth.    (Germany,    October    22nd,    1920.) 

27,102.  "Electric  heating  and  cooking  appliances."  R.  Wolf  and  ]. 
Zchetmaier.    October    12th.    (Germany,     October    27th,    1920.) 

27.107.  "  Telegraphy  or  telephonv."     Dr.    E.    F.  Huth  Ges.,   S.    Loewe,  and 

B.  Rosenbaum.      October   12th.      (Germany,   September    15th,   1915.) 

27.108.  "  Method  for  generating  and  strengthening  oscillations  for  wireless 
telegraphy."  Dr.  E.  F.  Huth  Ges.  October  12th.  (Germany,  May  17th, 
1919.) 

27,110.     "  Electric    switches."     British    Lighting  &    Ignition  Co.,   Ltd.,   E.    B. 
Tuppc-n,  and   E.   O.    Turner.     October  12th. 
27,119.    "  Electrical    connection."     P.   Tracy.    October    13th. 
27,121.    "  Positive    contact    breaker    for    motor    cars."    W.    McKnight    and 

C.  A.    Underwood.    October   13(h. 

27,131.  "  Electric  motors  tor  gramophones."  C.  Kratt  and  T.  McClelland. 
October   Uth. 

27.139.  "  Portable  electric  water  heaters."  L.  C.  Speed  and  West  Lanca- 
shire   Electrical  Co.,   Ltd.    October    13th. 

27.140.  "  Method  of  controlling  electric  water  heaters."  L.  C.  Speed  and 
Weit    Lancashire    Electrical   Co.,    Ltd.    October   13th. 

27,145.  "  Device  for  varying  illuminating  power  of  electric  lamps."  H.  C. 
Roberts  and  J.   C.   Roberts.     &lober  13th. 

27.148.  "  Contri>ller  for  electrical  advertising  signs,  ic."  W.  Rise  and 
W.  Weir.    October  ]3lh. 

27,1.59.    "  Electric   irons."    A.    Russel.    October    13th. 

27,160.  "  Apparatus  for  changing  velocity  rotation  and  relative  direction  of 
rotation  of  two  roiat.ible  parts."  Lancashire  Dynamo  &  Motor  Co.,  Ltd. 
October  13lh. 

27,104.  "  .Apparatus  for  maintaining  equality  of  speed  in  two  or  more 
motors,  4c."    Eastern  Telegraph   Co.,  Ltd..  and   K.    L.   Wood.    October  13th. 

27,1W.    "  Accumulators."     K.   Kawakaml.      October  13th. 

27.197.    "  Electric   condens-rs."    G.    S.    Kemp.    October   13th. 

^^mfi.  "  Mouthpieces  or  trumpets  (or  telephonic  transmitting  and  receiving 
apparatus."     E.    .A.    Graham.     October  13th. 


Ltd.   (Metalbank    und   Metal- 
l-Houston    Co.,     Ltd. 


2r,20SI.     **  Process  (or  production  of  concentrated    nitric  acid."     Norsk   Hydro. 

ICIeklusk   Kyaelstofaklieselskab.     October   13th.     (.Norway,  October  27th,   1920.) 

27,222.    *'  Electric    diaphragm   warning   horn."    T.    Robinson.     October  14th. 

27.230.  "  Brush     holders    for     dynanio-elecCric     machines."     .A.     E.    Angold, 
K,    Orsetich,    and  A.   H.    Railing.    October  Uth. 

27.231.  "  Automatic,     &c,,     telephone      exchange      syslenib."'        W.     .Aitken. 

tches."    C.    W.    Parsons.     October    Uth. 
'  Electric    irons."    T.    D.    Finizio.    October    14th. 
'  Sparking    plugs."     P.    Challis.     October    Uth. 
'  Electric  furnaces,  &c."     J.  J.    Loke.     October   Uth. 
'  Wireless  apparalus  for  producing   continuous  oscillations."     C.    \\ 


for   incandesi 


electric  lamps."    A.   H.   Hunt. 
British  Thomson-Hot 


u- 


Uth. 

27.309.  "  Means  for  producing  oscillations 
Ltd.    (General    Electric    Co.).     October   14th. 

27.310.  "  Radio    receiving    systems."      British    Thomson-Houston    Co.,    Lid. 
(General    Electric   Co.).     October  Uth. 

27.311.  "  Combined    coating    and     winding    machines."      British    Thomson- 
Houston    Co.,   Ltd.   (General   Electric    Co.l.    October    14th. 

27.324.    "  Electric    cut-out    apparatus."    C.     L.     Dubois    and     C.     Reynold. 
October    Uth.      (Switzerland,    October    14th,    1920.) 


PUBLISHED     SPECIFICATIONS. 

numbers    in    parentheses  are    those   under    which    the  specifications  will  be 
printed  and  abridged,  and  all  subsequent  proceedings  will  be  taken. 


isao. 


J. 


jnJ  A.   Ross. 


Whitehorn.       May     26th, 


ltJ.078.     "  Signalling   apparatus    lur   use    in 
April  10th,  1920.     (169,473.) 

14,361.     "  Dynamo-electiric     ntachinerv." 
1920.     (169,482.) 

16,311.    "  Sparkless   disconnection    of    conductors    traversed   by    electric   cur-  . 
rents."       Siemens-Schuckertwerke    Ges.      October     9th,     1915.'    (.Addition    to 
145,072.)    (145,073.) 

16,382.  "  Process  and  apparatus  for  the  production  of  Rbntgen  ravs."  j.  E. 
Lilienfeld.     April    9th,    1918.     (145,084.)  '  t 

16,918.    "  Telegraph  cables."    H.  W.  Sullivan.    June  22nd,  192U.     (169,494.)  ^ 

17,049.  "  Electric  suspension  insulators."  Siemens-Schuckertwerke  Ges. 
November   29th,   1919.     (154,877.) 

17,077.  ■"  Electric  battery  lamps."  F.  J.  Turquand.  June  23rd,  1920. 
(169,503.) 

17,085.  "  Electrically-op'-'rated  speeil  regulators."  Duplex  Engine  Governor 
Co.,    Inc.     June    23rd,    li)19.     (146,136.) 

17,233.  "  Methods  and  apparatus  for  us<.-  in  locating  submerged  vessels  and 
other  submerged  and  subterranean  magnetic  bodies."  R.  .A.  Fessenden. 
December  12th,   1918.     (146,155.)  I 

17,319.    "  Electric    circuit    making    and     breaking    device."      E.    Schattner.  ' 
June   25th,   1920.     (169,510.) 

17,467.     "  Keys   for   holding  down    railway,    tramway,    tramroad    rails,    and  f 


L.  Green  and  W.  A. 


}^ 


25th, 


the  like  in  their  supporting  chair: 
1920.     (169,518.) 

17.580.    "  .Magnetos."      Remy   Electric   Co.     December  17th.   1919.     (155.796.) 

17,735.    "  Method   of   starting  continuous  current  motors."     Oesterreichische 
Siemens-Schuckertwerke.      January    29th,    1916.     (145,589.) 

18,070.     "Electric    bell    and    the    like    indicators."      M.    J.    Railing,    C.    VV.  «| 
Saunders,  and  J.  H.  Collings.    July  2nd,  1920.     (169,535.)  >l 

18,335.    "  Electric  welding  electrodes."     British   Thomson-Houston   Co.,   Ltd.  ''  ' 
(General    Electric   Co.).     July    2nd,   1920.     (169,538.) 

18,584.     "Electrical    accumulatois."      Saunders    Electrical    Co..    Ltd.,    and   C.  Vl 
Saunders.     July   5th,   1920.     (169,541.) 

ral    Electric   Co..    Ltd.,    and   M. 


British     Thomson-Houston     Co.,  ^ 
Vapor    Car    Heating     Co.,     Inc.'. 
Krupp     .Akt.-t.ies.     May     15th, 
chemical    action." 


eiver."  Signal  Ges.  Noven 
£."  Signal  Ges.  August  4tl^ 
Krupp    -Akt.-Ges.      Novcmbf 


19,009.     "  Electron   discharge  devi. 
Ihompson.     July    6th,   1920.     (169,546.) 

19,196.     "  Wireless     signalling     systems.' 
Ltd.     October   29th,   1913.     (147,147.) 

19,243.     "  Electric     contact    thermostats.' 
January    19th,   1918.     (147,177.) 

19,52'9.    "  Overload     electric    switches." 
1919.     ((147,592.) 

19. .549.     "  Electrical    systems    and    apparatus    for   indu 
W.   J.    Rickets.    July   8th.   1920.     (169,548.) 

19,811.     "  Contact    members    for    vibrating    current    controlling    regulators.! 
V.  G.  Apple.     February  14th.   1918.     (147,783.) 

19,816.     "  Armature  construction."     V.  G.  Apple.     April  27th.  1918.     047.7881 

19,863.  "Dynamo-electric  machines."  British  Thomson-Houston  Co., 'CttT 
October    13th,' 1915.     (147,818.) 

19,993.     "  Subaqueous    sound    producer  and   re 
ber  1st,   1916.     (147,938.) 

20,363.     "  Sound   producing  or  receiving   devi. 
1919.     (.Addition    to  147,939.)     (149,324.) 

20,415.     "  Electric    resistance   connections.      F 
21st,  1918.     (148,458.) 

30.809.  "  Receiving  arrangement  for  the  reception  of  electro-magnet^ 
waves."    M.   C.    A.    Latour.    October   21st,    1916.     (148,951.) 

20.810.  "  Inductances."    M.  C.  A.  Latour.     December  12th,  1918.     (148,9B2.j 
21.027.     "  Manufacture  of  coils   suitable   for  use   in   the  construction   of  statk 

transformers."     British  Electric  Transformer  Co.,   Ltd.,  and  J.  Roothaan.     Juljrl 
12th,  1920.     (169,553.) 

21,619.     "  Apparatus  for    the   distance   control    of    electric   swilehis   by   means| 
of   light   radiations."     E.    Schattn-r.     July    l.lth,    1920.     (169,563.1 

21.fi«i.    ". Secondary  electric  clocks."    L.  Pillon.    July  19th.  1920.     (169.564.) 

21.912.  "Alternating  current  meter."  I..  .Adamczok.  Julv  22nd.  1919. 
(149,348.) 

22,160.  *'  Electric  suspension  insulators."  Siemens-Schuckertyverke  Ges. 
January    6th,    1920.     (Addition    to    154.877.)     (156,567.) 

23,295.  "  Electrical  syvitch  gear  fur  controlling  the  supply  of  electricity  to 
operate  machinery  and   the  like."    W.  de  Renzi.    July  27th.  1920.     (169.575.1 

22,685.  "  Method  of  measuring  the  lengths  of  electric  waves."  Nerbonn.- 
iii!e  Armagnat).  C.  M.  A.  de  Vauve,  S.  M.  T.  Armagnat,  and  P.  J.  .Armagna,. 
Julv  30th,   1930.     (169,582.) 

23,886.  "  Thermost.Ttt."  F.  J.  Heideman,  P.  M  Fowl,  H.  R.  Kruege. . 
and   C.    E.    French.     August    16th.  1920.     (169,594.) 


24.356. 


'  Ele 


service     lifts.' 


Elliston.     August     21st,     1920. 


24,755.  "  .Automatic  electric  sub-station  svste 
Electrical  Co..  I.Kl.  (Westinghouse  Electric  &  M 
26th.  1930.     (169,609.) 

24,773.     "  Means  for  reculaling   nit. 


Metropolitan-Vicker- 
luring    Co.).      Augus 


Ltd.    (Cutle 

27,026.     ' 

internal    co 

(151,615.) 

27,692.    • 


Manufacturing    Co.).     August   26th,   1920.     (169,6)0.) 

Timing    or    distributing    mechanism     (or    the    electric    ignition     of 
nbustion   engines."     W.    M.    Cummiskey.     September   24th.    19111. 


'  Trolley  heads  for  electric  traction  vehicles."  Shanghai 
Construction    Co..    Ltd.    (D.    McCoIl).     September    29th,    1930.     (169.6S 

33,437.  "  Electric  transformers  (or  ficding  metal  vapour  rectifier 
Anon.    Brown,    Boveri   et    Cie.     November   27th.    1919.     (154,545.) 

3.';.17.'i.  "  Safety  fuses  for  elertrir  .irruits."  E.  Antinoro.  Decern 
1920.     (Addition    'to    151,523.)    (169,649.) 


367.     "  Elertric   cartridge  (us 
1.612.     "  High     ohmic     res!.. 
11.57,909.) 
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Thkhe  seem  to  be  good  reasons  for  hopefulness  with 
regard  to  the  situation  as  now  developing. 

Whether  we  consider  the  result  of  the  ballot  of  the 
federated  engineering  trade  workers,  who  voted  by  a 
luajority  of  22,8.35  agreeing  to  the  withdrawal  of  the 
bonus  in  three  stages,  thus  avoiding  a  stoppage  of  the 
industry  ;nid  facilitating  a  return  to  economic  produc- 
tion; or  if  we  pay  regard  to  the  united  determina- 
tion in  the  electrical  industry  whereunder  employers  ami 
employed  will  give  a  new  impetus  to  electrical  progress ; 
,ir  whether  we  note  the  attention  that  is  being  given  to 
the  railway  electrification  schemes  which  mitrht  make 
so  much  legitimate  and  productive  work  for  British 
factories  and  British  employes  if  they  were  put  through 
now,  as  they  may  be,  under  the  Government  financial 
aid  measures;  or,  again,  whether  we  note  the  substantial 
operations  that  may  soon  emerge  from  the  deliberations 
or  the  Electricity  Commissioners ;  whether  we  think  of 
the  growing  acknowledgement  of  the  greater  safety  of 
British  industry  ii  it  be  left  to  work  out  its  own  salva- 
tion and  is  not  "  controlled  '"  by  tlie  State  save  in 
respect  of  very  special  points,  and  the  consequent  feel- 
ing of  confidence  in  the  stability  of  capital;  or  if  we 
give  heed  to  the  result  of  the  vote  of  censure  in  Parlia- 
ment and  the  stability  that  maj-  be  supposed  to  exist  in 
that  direction — all  these  things  and  others  like  them 
justifv  a  feeling  of  optimism,  ;ind  th:it  ;ilone  is  so  much 
t  J  the  good  :  it  always  is  if  the  o|itiiiiist  be  not  blind  to 
f;icts  and   realities. 

During  September  the  jirices  of  raw  wool  anil 
cotton  rose,  thus  enabling  m;inuf;icturers  to  litjui- 
date  their  stocks  of  goods,  ;iiul  clciiring  the  way  for 
the  manufacture  of  further  stocks.  Xatur;illy  there  is 
still  a  great  deal  of  tiniorousness  about  embarking  on 
a  large  manufacturing  programme  at  a  time  when  costs 
of  production  are  falling,  but  anything  which  has  a 
tendency  to  ease  up  the  position  is  so  much  to  the  good. 

The  inqtiiries  receiveil  for  iron  and  steel  continue  to 
increase,  and  these  trades  are  not  incoiiimodetl  by  the 
presence  of  large  stocks.  Manufacturing  operations  can 
therefore  be  commenced  as  soon  as  any  of  tliese  inquiries 
mature  into  orders.  The  shutting  down  of  blast  fur- 
naces owing  to  the  coal  strike  causes  most  of  the  steel 
now  being  turned  out  to  be  maile  from  imported  pig 
iron  and  scrap  metal,  but  furnaces  are  being  restarted 
almost  every  day  now.  and  this  state  of  things  should 
soon  be  remedied. 

The  receipt  of  inquiries  in  increasing  numbers  is  a 
proof  of  the. truth  of  our  contention  that  the  potential 
demand  for  manufactured  goods  already  exists.  The 
iron  and  steel  industries,  whose  finished  products  form 
part  of  the  raw  material  of  the  elettrical  industry,  will 
naturally  feel  the  approach  of  better  times  before  our 
industry;  but  we  are  informed  that  the  lamp  trade 
shows  distinct  signs  of  improvement,  so  that  it  seems 
reasonable  to  anticipate  improved  conditions  in  heavy 
electrical  engineering  before  long.  Many  orders  for 
Welsh  coal  have  recently  been  received. 

The  hardware  and  cutlery  trades  show  signs  of  im- 
provement, particularly  in  the  export  field,  but  natur- 
ally these  are  more  subject  to  competition  from  Ger- 
many, which  is  becoming  increasingly  keen.  The 
pottery  and  leather  trades  are  also  looking  up,  in  spite 
of  the  fact  that  here,  as  elsewhere,  buyers  are  holding 
off  in  the  hope   of    a  fall    in   prices.      The   best  way   of 
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bringing  about  a  fall  in  prices  is,  of  course,  the  placing 
of  orders,  so  that  costs  of  production  may  be  brought 
lower,  and  overhead  charges  reduced  by  increase  of  out- 
put. There  is  uo  reason  to  doubt  that  for  some  years 
to  come  increasing  business  will  mean  lower  prices. 
Manufacturers  who  have  learned  anything  at  all  from 
the  course  of  events  during  recent  months  have  learned 
that  rising  prices  kill  demand,  and  until  all  the  factories 
in  the  world  are  gorged  and  congested  with  business, 
it  is  unlikely  that  we  shall  see  any  considerable  rise  in 
the  selling  price  of  goods. 

The  comparison  of  the  sum  total  of  British  trade, 
both  import  and  export,  for  September,  1921,  and  Sep- 
tember, 1920,  shows  a  decrease  of  some  40  per  cent,  in 
money.  The  Government,  straining  at  gnats,  as  is  the 
custom,  has  abandoned  the  compilation  of  statistics  as 
to  the  weights  of  exports  and  imports,  although  it  is 
obvious  that  weight  is  a  much  surer  index  of  the  volume 
of  business  than  monetary  value,  especially  in  these 
times  of  rapid  fluctuation  in  the  purchasing  power  of 
money.  Statistics,  judiciously  used,  are  of  immense 
value,  and  for  the  country  not  to  be  in  possession  of 
the  facts  as  regards  the  amount  of  its  import  and  export 
trade,  is  as  bad  as  for  a  trading  concern  not  to  keep  any 
record  of  its  sales  or  of  its  costs. 

The  number  of  unemployed  persons,  while  still  ter- 
ribly high,  has  decreased  materially  since  June;  and 
although  relief  measures,  in  the  form  of  work  or  allow- 
ances will  have  to  be  continued  through  the  winter  on 
an  unprecedented  scale,  the  rising  volume  of  trade  must 
have  the  result  of  improving  the  situation. 

The  utmost  use  must  be  made  of  the  most  economical 
methods  of  manufacture.  The  prosperity  of  the  nine- 
teenth century  was  built  up  upon  the  work  of  Watt. 
The  steam-engine  then  represented  the  most  economical 
method  of  using  coal.  The  use  of  electricity  must  be 
extended  in  all  directions.  Sir  Leo  Money  hammers 
away  week  by  week  upon  the  necessity  of  cheap  energy. 
Coal  must  come  down  in  price,  and  electricity  must 
develop.  He  even  advocates  a  coal  subsidy,  regarding 
the  expense  of  thereby  encouraging  the  coal  trade  as 
analogous  to  the  expenditure  of  a  farmer  upon  manure 
to  improve  his  crops.  In  general,  the  effect  of  a  subsidy 
io  to  encourage  the  use  of  capital  and  of  labour  in  a 
trade  which  normally  would  be  unprofitable,  and  con- 
6e()uently  diverting  that  capital  and  that  labour  from 
being  used  in  soniething  more  profitable.  It  is  true 
that  this  view  appears  to  assign  limits  to  the  amount 
of  capital  and  the  amount  of  labour  available,  and  in 
the  long  run  this  is  not  right.  The  more  work  there  is 
to  be  done,  the  greater  the  population  that  can  be  sup- 
ported, and  the  greater  the  population,  the  dnore  work 
thero  is  to  be  done.  The  liuman  family  is  very  far  from 
exhausting  the  natural  resources  of  the  globe,  even  in 
the  matter  of  food.  Moreover,  since  modern  commerce 
and  manufacture  depend  on  fuel,  coal  mining  is  so 
fundamental  an  industry  that  it  simply  mttat  be  carried 
on.  It  must  be  done  economically,  of  course,  and  the 
most  modern  methods  and  machinery  must  be  employed 
in  coal  extraction.  Capital  must  be  judiciously  ex- 
pended, in  order  tliat  the  srrer.tcst  results  ui.iy  L>e  .-ierived 
from  the  work  done.  In  abnormal  times,  and  in  special 
circumstances,  the  use  of  unusual  remedies  is  justified, 
and  may.  indeed,  become  imperative. 

The  burden  of  taxation  is.  as  we  all  know  to  our 
sorrow,  enormously  heavy.  It  has  probably  passed  the 
economic  limit  in  nearlj'  every  case.  The  notorious 
excess  profits  duty,  while  founded  on  the  perfectly  un- 
exceptionaljle  meorv  that  jjrofits  made  out  of  natidna! 
emergencies  must  be  returned  to  the  nation,  was  damag- 
ing to  industry  both  in  its  incidence  and  in  its  removal. 
Since  profits  were  limited,  it  did  not  pay  to  develop 
manufacture  to  its  full  extent,  yet  the  very  fact  that  the 
profits  over  and  above  those  fixed  by  the  taxing  autho- 
rities were  confi.scated,  caused  some  improvements  to 
be  made  that  otherwise  would  Iiave  been  postponed  in- 
definitelv.  Structural  improvements  in  factories,  a 
certain  lavishness  as  repjards  employment,  and  in  some 
cases  increases  of  remuneration,  were  defraved  out  of 
the  o.\cess  profits  tax.      When  it  was  removed,  and   the 


whole  of  the  profits  became  available  for  distribution, 
improvements  were  abandoned,  workers  were  discharged, 
and  remuneration  was  not  infrequently  reduced.  When 
the  tax  existed,  new  businesses  were  so  hard  hit  as  to 
make  it  not  worth  while  to  establish  them ;  while  old 
establishments  which  had  never  paid  any  dividend  at 
all,  jjaid  excess  profits  duty  and  still  could  not  pay  their 
dividend,  thus  discouraging  the  investment  of  much- 
needed  further  capital.  The  history  of  that  tax,  ending 
as  it  did  in  a  shower  of  refunds,  is  one  of  the  most 
unfortunate  that  has  been  recorded  in  the  annals  of 
modern  taxation. 

Direct  and  indirect  taxation  are  to-day  at  figures 
which  would  have  been  deemed  fabulous  before  the  war. 
Men  pay  a  shilling  for  twopennyworth  of  tobacco,  and 
every  sovereign  earned  is  only  fourteen  shillings  by  the 
time  it  reaches  the  pocket,  and  inflated  shillings  at  that. 
The  craze  for  parsimony  reacts  unfavourably  on  in- 
dustry, and  the  extravagance  that  still  prevails  in  many 
quarters  affords  numerous  examples  of  misdirected  ex- 
penditure. 

The  revival,  of  which  symptoms  seem  to  be  showing 
themselves,  will  be  slow,  but  if  we  believe  in  it  and  in 
our  power  to  bring  it  abnut,  it  will  be  sure.  The  future 
depends  on  each  and  every  individual,  firm,  and  nation 
getting  right  ahead  with  the  job  before  it,  and  carrying 
out  that  job,  whatever  it  may  be,  with  enthusiasm,  eflB- 
ciencv,   and  true  economv. 


A  New 
Dynamo. 


The  method  of  constructing  electric 
generators  and  motors  has  not  deviated 
from  standard  practice  by  any  appre- 
ciable extent  for  many  years;  that  is 
to  say,  iiij  ladical  alteration  in  design  has  been  intro- 
duced, indeed,  it  is  not  to  be  expected  that  it  will  be,  so 
long  as  conventional  ideas  are  adhered  to.  If  it  is 
desired  to  produce  an  innovation  one  has  necessarily 
to  strike  out  in  a  new  and  original  direction.  To  seek 
it  along  well-defined  patlis  would  be  a  waste  of  time, 
because  it  would  only  lead  one  to  tlie  same  old  limita- 
tions. 

It  was  with  peculiar  interest,  therefore,  that  we 
recently  availed  ourselves  of  an  opportunity  to  inspect 
an  invention  wliich.  it'  it  is  successfully  developed  so 
as  to  yield  the  results  that  are  promised,  will  be  of  the 
first  importance  to  tiie  electrical  industry.  The  inven- 
tion referred  to  is  the  outcome  of  much  patient  labour 
by  Mr.  Brooks  Savers,  who  has  evolved  a  design  which. 
it  is  claimed,  will  reduce  tiie  cost  of  building  a  dyiiiuno 
<ir  motor  by  one-third.  The  great  value  of  such  a  re- 
iluction  in  the  cost  of  manufacture  will  be,  no  doubt, 
readily  appreciated,  but  that  is  not  all.  It  is  estimated 
that,  for  a  given  weight  and  size,  a  machine  can  be 
constructed  on  the  new  jjriiiciple  that  will  be  capable  of 
producing  an  outp\it  very  nearly  double  that  of  a 
standard  loachine.  .Moreover,  the  motor  can  be  run, 
if  necessary,  very  much  I'astei'  th.iii  is  usual  at  present, 
and  tlie  dynamo  may  be  diivcn  at  tlie  same  speed  as 
the  turbine   if  required. 

Now  similar  claims  to  those  expressed  above  are  not 
exactly  novel  :  they  are  made  periodically  with  fairly 
regular  frequency,  btit  it  is  often  difficult  to  appre- 
ciate the  special  feature  that  would  make  them  pos- 
sible. In  the  present  instance,  however,  definite  pro- 
]>osals  are  made  to  construct  the  machine  in  such  a 
manner  as  to  icduce  the  heatiny;.  eddy-current,  hystere- 
sis, and  otlier  losses,  in  addition  to  commutation 
troubles,  to  a  very  considcraljle  extenl. 

Herein,  then.  lies  the  reason  for  tlio  increased  effi- 
ciency that  is  promised,  and  it  only  remains  to  be  seen 
whether  a  full-sized  machine  manufactured  under  com- 
mercial conditions  will  function  as  satisfactorily  as  the 
models  have  done,  and  we  hasten  to  add  that  we  know 
of  no  reason  why  it  should  not. 

In  conclusion,  it  should  lie  iiointcrl  out  that,  for 
various  reasons,  it  would  be  inadvisabh-  to  reveal  tech- 
nical details  at  the  moment,  althoir.di  experiment.il 
machines  are  to  be  seen    in  operation    in  London.     Mr. 
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Sayers  deserves  hearty  congratulation  on  the  successful 
issue  of  his  labour,  so  far  as  it  has  gone,  and  we  hope 
that  rapid  prof^i'css  will  be  made  in  ilfveloiiiiij,'  tlie 
invention. 


The  New 

Session 

of  the  I.E. I: 


VHWTKKDAY  the  Inslitiiliuu  (jf  KlfC- 
trical  Engineers  opened  its  tirst  session 
us  a  body  endowed  with  the  dignity  of 
a  l{oyal  Charter  ;  we  iiave  no  doubt  that 
it  will  prove  fruitful  of  benefit  to  liie 
industry,  not  only  in  respect  of  the  papers  discussed  at 
the  public  meetings,  but  also — and  perliaps  in  mucli 
greater  measure — in  respect  of  the  operations  of  the 
Council  and  Connnittees  which  will  be  called  upon  foi' 
advice  and  assistance  by  the  Electricity  Connnission  and 
other  departments  of  the  public  service,  functions  which 
have  continually  increased  in  recent  years  both  in  num- 
ber and  in  importance.  Tlie  programine  arranged  for 
the  first  part  of  the  session  lor  the  ordinary  meetings  is 
of  good  promise,  and  we  note  with  interest  tliat  to  the 
tirst  of  the  "  Informal  Meetings,"  which  will  be  held  on 
Monday  next,  a  most  important  subject  has  been  en- 
trusted— namely,  "  How  Ijest  to  speed  up  Electrical  Pro- 
gress '' — the  discussion  on  wliicli  will  be  opened  by  the 
President,  Mr.  J.   S.  Highfield. 

Wo  must  confess  to  some  misgivings  lest,  in  tlie  dig- 
nified surroundings  of  the  theatre  of  the  Institution, 
the  distinctive  character  which  has  been  acquired  by  tlie 
"  Informal  Meetings  "  within  the  hospitable  but  less 
awe-inspiring  environment  in  which  they  were  inaugu- 
rated may  be  imperilled.  Already  we  have  seen 
that  the  Committee  in  charge  of  tliese  meetings  has 
relaxed  the  rule  of  "  No  Publication  of  S|)eeches  '  to 
the  extent  that  it  has  authorised  one  of  its  own  iiieiuheis 
to  supply  au  official  summary  to  the  Pres.s—  yet  it  was 
a  cardinal  principle  in  the  first  instance  that  no  speeches 
should  be  reported.  Now  that  the  meetings  will  lie  held 
at  the  Institution,  the  delightful  informality  of  refresh- 
ments served  during  an  interval  in  the  discussion  may 
be  abandoned,  and  eventually  the  "  informal  meet- 
ing "  may  beoonie  a  mere  imitation  <if  tiie  formal 
"  Ordinary  General  Meeting."  Absif  onifn  1  We  liojie 
that  the  Committee  will  hear  in  mind  the  purpose  of 
these  meetings,  the  success  which  they  attained  in  pre- 
vious sessions,  and  the  dangers  with  which  they  are 
now  beset,  and  will  jealously  safeguard  their  amenities 
in  every  respect,  so  that  the  speakers  who  have  delighted 
us  in  the  past  may  not  be  driven  into  silence. 

The  meeting  time  of  the  ordinary  meetings  has  been 
fixed,  as  in  recent  years,  at  G  p.m.  We  believe  that  this 
is  a  popular  though  by  no  means  unanimous  choice,  and 
we  trust  that  it  will  enable  the  informal  dinners  which 
were  started   bv  .Mr.  Wordin>;'hani  to  be  revived. 


A     RECORD'    of     the     iiuetilig     of     the 
The  Press  National  Joint  Board,  heUl  on  October 

and  Accuracy.  L'lst,  whjch  has  been  circulated  to  the 
District  Councils,  contains  a  reference 
to  the  Piess  which  is,  we  think,  very  much  out  of  order. 
The  matter  dealt  with  was  the  propose<l  agreement  be- 
tween the  E.T.U.  and  the  E.P.E.A.  The  record  states 
that  "the  chairman  observed  that  notices  had  appeared 
in  the  technical  Press  regarding  this  agreement,  and 
the  employer  members  of  the  Board  were  very  anxious  to 
know  the  extent  of  this  agreement."  The  report  goes 
(in  to  say  that  Mr.  Heslop  said  that  tlie  "  remarks  pub- 
lished in  the  Press  were  erroneous,  and  that  the  agrep 
iii'-'iit  was  purely  a  question  of  domestic  jiolicy."  There- 
ui)on  the  report  states  that  an  offer  was  niade  by  the 
E.P.E.A.  to  give  copies  of  the  agreement  to  the  employe'' 
representatives  on  the  Board  and  on  the  District  Bo.ards 
on  the  understanding  that  they  were  to  be  considereil 
confidential:  the  explanation  w-as  satisfactory  to.  and 
the  offer  accepted  with  thanks  by.  the  emphiver  members 
The  point  we  considor  not  in  order  is  that  a  treneral 
statement  that  the  "  remarks  publislied  in  the  Press  were 
erroneous  "  should  be  circulated  by  a  responsible 
body  such  as   the   National   Board   without  chapter  and 


verse.  The  "  Press  ''  in  this  instai.'ce,  as  shown  by  the 
chairman's  opening  remark,  was  the  technical  Press 
of  the  industry.  Without  claiming  that  the  technieal 
Piess  is  always  accurate  in  every  detail,  we  do  claim 
that  every  attempt  is  made  to  be  accurate  on  fact  and 
sound  in  opinion.  Wu  are  not.  of  course,  concerned  with 
any  .statement  made  by  an  iirdividual  ;  what  we  object  to 
is  that  a  responsible  Board  shoulrl  accept  a  statement 
and  publish  it.  without  giving  any  indication  that  it  hat 
satisfied  itself  that  the  statement  is  (or  is  not)  justified. 


Foi.i.owiNi;    on    the    final    report    of 
Kailwu)  the    Advisory    Committee    on    Electric 

HlectriHcation.  Kailway  Standards,  quite  a  Hood  of 
l)rojects  for  the  electrification  of  sub- 
urban railways  and  the  construction  of  new  tube  rail- 
ways in  the  .Nletropolitan  area  has  come  upon  us.  The 
most  recent  of  these  are  the  proposal  of  the  Under- 
ground Electric  Hallway  Company,  involving  the  ex- 
lienditure  of  some  £(),()()(), 000.  and  that  of  the  London 
County  Council,  contemplating  the  outlay  of  £5,000,000, 
Ijotli  relating  to  the  roiistrurtion  and  improvement  of 
tube  and  surface  railways  in  London.  The  L.C.C. 
scheme,  which  was  indeed  no  more  than  a  suggestion, 
was  rejecteil  at  the  meeting  on  Tuesday  last  :  the  other, 
however,  is  in  an  advanced  stage,  and  work  could  be 
commenced  at  once  if  the  capital  were  obtainable  on 
reasonable  terms.  In  both  cases  it  was  proposed  to  take 
advantage  of  the  Government  offer  to  guarantee  loans 
for  works  calculated  to  promote  employment  in  the 
I'nited   Kingdom. 

It  is  important  to  note  that  under  existing  conditions. 
it  is  impracticable  to  construct  new  tube  railways  with 
any  hope  that,  under  ordinary  commercial  conditions, 
they  will  ever  produce  a  satisfactory  return  on  the  capi- 
tal ex]iended.  Transport  facilities  form  one  of  the 
public  services  which  are  indispensable  to  the  life  of  a 
great  community  such  as  the  Metropolis  represents;  the 
surface  traffic  has  in  many  areas  reached  the  saturation 
point,  and  futtire  additions  to  the  facilities  must  neces- 
sarily be  underground.  In  order  to  provide  them,  the 
co-operation  of  the  State  is  essential,  whether  it  be 
effected  through  the  medium  of  the  (Jovernment,  or  of 
the  County  Council,  or  of  a  future  London  Transport 
Authority,  and  this  fact  is  clearly  indicated  by  the  two 
proiKjsals  to  which  wc  have  referred. 


Bt  the  time  this  issue  of  the  Elec- 
The  Engineering  tkicwl  IIkvikw  is  in  the  hands  of  our 
Trades  Ballot.  readers  it  will  be  general  knowledge 
that  the  members  of  the  34  trade  unions 
involved  in  the  engineering  and  shipbuilding  industries 
have  balloted  in  favour  of  accepting  the  proposal  of  the 
employers  to  withdraw  the  12i  per  cent,  bonus  given 
by  Mr.  Churchill  when  he  was  Minister  of  Munitions. 
It  is  true  that  less  than  one-third  of  the  workers  affected 
took  the  trouble  to  express  their  views  on  the  subject, 
but  it  is  nevertheless  satisfactory  to  note  that  a  clear 
majorit.v  of  those  who  did  so  has  been  obtained  for  the 
course  of  action  suggested. 

Some  fairly  substantial  improvement  in  production 
costs  should  be  the  result,  especially  when  the  reduction 
in  wages  is  reHccted  in  the  cost  of  materials.  This  is 
necessarily  and  naturally  a  slower  process  in  a  falling 
than  in  11  rising  market,  but  by  the  New  Year  it  should 
b'  (|uiic  cvidnii.  The  step  is  definitely  in  the  right 
directiiin.  and  we  hope  it  may  lie  followed  bv  a  real 
cITnrt  (ii  incrcii.sc  ]iroduct  inn.  The  lessmis  of  adversitv 
having  apparently  been  Iirought  home  to  L.iliour  suffi- 
ciently to  cause  agreement  to  the  wage  reduction,  it  is. 
perhaps,  not  unreasonable  to  hope  that  the  responsilile 
leaders  of  the  workers,  together  witli  the  rank  and  file, 
will  realise  speedily  that  it  is  possible  to  cheapen  pro- 
duction still  further  bv  the  abolition  of  restrictions,  by 
a  return,  as  suggested  by  Mr.  Llewelyn  Atkinson,  to 
the  longer  working  week,  and  by  putting  their  shoulders 
to  the  wheel  to  the  utmost  of  their  ability.  Having 
regard  also  to  the  signs  already  visible  of  increasin,<T 
briskness  in  fr;ide.  the  future  seems  rather  more  Iiopefnl. 
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NEW     DEVELOPMENTS    IN     ELECTRIC    COOKING. 


.Electric  Cooking  ox  the  (Ireat  Nohtheiin  Railway. 
In  a  uew  five-car  train  (^tig.  1),  wliicli  the  Great  Northern 
Railway  Co.  has  recently  put  into  service  between  Lon- 
don and  the  West  Riding,  a  distinct  advance  has  been 
made  in  the  history  of  British  railways.  Among  a 
whole  host  of  improvements,  the  elimination  of  gas  is 
the  most  satisfactory  feature  of  the  new  train,  as  in 
far  too  many  accidents  the  rupture  of  the  gas  tanks 
has  led  to  the  most   horrible  circumstances. 

Whik  individvial  pieces  of  apparatus  such  as  electric 
kettles,  urns,  food  warmers,  vtc,  are  frequently  use<l  in 


maximum  of  3.5  kW.  .Vbuvc  this  is  fitted  a  steaming 
oven  for  the  steaming  of  potatoes,  puddings,  &c.. 
measuring  16  in.  by  It!  in.  by  20  in.,  this  being  loaded 
to  ;i  kW.  Above  the  steaming  oven  is  fitted  a- grill  with 
a  raising  and  lowering  grid  having  a  grilling  surface  of 
18  in.  by  12  in.,  and  loaded  to  a  maximum  of  3  kW, 
this  being  surmounted  by  a  water  boiler  in  which  is 
fitted  an  inmiersion  heater  of  500  watts  capacity. 

Hy  the  side  of  the  equipment  is  mounted  a  table 
containing  four  open-type  boiling  plates  and  two  10- 
uallon  bbiliiij:-  puns.     The  whole  of  the  equipment,  with 


Fig.   1.— Ni.w  Ll.X.Fi.   Tkmn    with  .\nicuLATELi  C'oachi 


railway  carriages,  this  is  the  first  dining-car  train  on 
which  the  cooking  is  entirely  done  by  electricity,  and 
naturally  the  details  of  the  application  have  required 
special  consideration,  for  which  credit  is  due  to  the 
enterprise  of  the  chief  mechanical  engineer  of  the 
G.N.R.,  Mr.  H.  N.  Gresley,  under  whose  personal  super- 
vision the  work  has  been  carried  out.     The  whole  of  the 


the  exception  of  the  small  immersion  heater  and  water 
boiler,  is  arranged  for  heat  regulation,  the  appliances 
being  specially  constructed  and  thoroughly  well  heat- 
insulated  to  obviate  excessive  loss  due  to  radiation. 
The  switchboard  controlling  tlie  apparatus,  mounted  at ' 
the  back,  is  fitted  with  busbars  anil  built  upon  wellr 
conceived   and  sound  principles.     The  \vhnh>  of  the  con- 


.'ipj>aratus  has  been  supplied  by  Messrs.  J.  Stone  &  Co., 
Ltd.,  of  Deptford,  who.se  well-known  system  of  electric 
lighting  is  also  fitted  on  the  train. 

The  electrical  cooking  apparatus  installed  in  this 
train  was  designed  and  manufactured  by  the  Jackson 
Electric.  Stove  Co..  Ltd.  The  main  equipment  oi  the 
kitchen  (fig.  2)  consists  of  a  combination  suite  composed 
of  an  oven  for  roasting  and  baking,  measuring  24  in. 
hijjh,    20   in.    wide,   and    20    in.   deep,   and   loaded  to  a 


nections  can  Ije  inspected  by  merely  removing  the  front 
cover  of  the  board.  The  heating  elements  of  the  cookin 
apparatus  are  easily  accessible,  and  liave  solid  rod 
connections  throughout,  mounted  lui  porcelain  in- 
sulators. No  loose  wires,  loose  leads  or  beads  of  any 
description  are  employed,  the  apparatus  being  built  to 
stand  hard  wear  ;  the  replacement  of  an  element  is  an 
extremely   simple  matter. 

A  4  ft"  by  2  ft.  by  2  ft.  9  in.  hot  cupboard  with  plain 
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top,  the  (.■upboard  buiiig  doublf  casud  ami  laggeil  amJ 
lii.iiled  to  a  maximum  of  2.5  kW,  a  water  urn,  two 
^i\ -pint  kettles,  and  a  fish  fryer  complete  tlie  equipment. 

The  apparatus  is  specially  designed  to  operate  on  a 
varying  voltage  of  i.'iO-^^O  V,  special  elements,  of  course, 
being  needed   for  this  wide  variation. 

A  40-gallon  tank  for  warm  water  is  fitted  in  the  roof  of 
I  he  corridor  alongside  of  the  kitchen,  and  heating 
elements  are  clamped  to  the  underside  of  it;  from  tlie 
warm  water  in  this  tank  the  boiler  on  top  of  the  oven 
range  and  the  hot  water  urn  are  supplied,  and  this 
enables  boiling  water   to  be  obtained  very  quickly. 

Inasmuch  as  the  length  of  run  of  this  train  is  com- 
paratively short,  and  the  luncheon  is  required  to  be 
served  shortly  after  the  commencement  of  the  journey, 
and  in  order  to  minimise  tlie  capacity  and  weight  of  the 
batterj-  and  generating  equipment  to  be  carried,  con- 
necting plugs  and  sockets  are  provided  on  the  train, 
so  that  when  in  tlie  terminal  stations  the  supply  of 
electrical  energy  for  preliminary  operations  may  be 
draw'n  from  the  station  supply. 

A  main  throw-over  switch  enables  the  load  to  be 
changed  over  to  the  d.c.  supply  from  the  liattery  and 
dynamos  before  leaving  the  terminus.  Subsidiary 
boards  are  provided  for  each  main  group  or  important 
element  of  the  apparatus.  earr3-ing  separate  switches 
for  the  I'ontrol  and  regulation  of  the  heat  of  individual 
elements.  Pilot  lamps  are  set  over  the  switches. 
Electrical  energy  for  operating  the  cooking  appara- 
tus while  the  train  is  under  way  is  provided  by 
two  of  Messrs.  Stone's  "  Lilliput  "  dynamos,  carried  on 
the  underframe  of  the  kitchen  car.  supplemented  by 
a  battei'v  of  accumulators  t()  enable  cooking  operations 
to  be  continued  during  intermediate  stops.  The 
dynamos  are  each  of  6  k\V  capacity  witli  self-contained 
automatic  pole  changers,  and  they  are  belt  driven  from 
the  axles  of  the  trucks. 

Automatic  switchgear  is  provided  for  the  control  of  the 
machines,  to  connect  them  to  the  battery  and  the  cook- 
ing equipment  as  soon  as  the  machine  is  running  at 
the  pre-determined  speed  and  to  disconnect  them  on 
falling  below  this  speed.  A  battery  overcharge-prevent- 
ing switch  automatically  diverts  a  portion  of  the  current 
from  the  batteries  as  soon  as  the  fully  charged  condition 
is  reached;  the  current  so  diverted  is  utilised  bj'  passing 
it  through  a  supplen;entary  heater  applied  to  the 
warm  water  tank.  "  Motoring  "  switches  with  resist- 
ances are  provided,  one  for  each  dynamo,  conveniently 
]ihued  so  that  the  examiner  can  readily  "  motor  "  the 
machine  to  test  it  in  tlie  regular  waj'  to  see  that  it  is  in 
working  order.  The  iimtoring  switch  has  a  spring  on 
the  lever  so  tliat  it  cannot  lie  left  in  the  "  on  "  position  ; 
immediately  tlie  lever  is  released  the  circuit  is  opened. 
As  a  safeguard  against  an  excessive  load  being  imposed 
on  the  dynamos  and  battery  while  in  service,  an  over- 
load circuit  breaker  is  fitted,  and  before  this  will  hold 
ill  (on  the  lever  being  replaced),  the  load  has  to  be  re- 
duced liy  turning  off  or  reducing  to  lower  heat  one  or 
other  of  the  cooking  elements.  An  ammeter  and  ."i-way 
switch  enaljle  the  output  of  either  dynamo  or  the  total 
load  due  to  the  apparatus  in  use  to  lie  read  iit  any 
nioment ;  an  anqiere-hour  meter  is  fitte<l,  which  indicates 
tli'e  state  of  charge  of  the  battery.  The  actniinulators  are 
small,  measuring  3  in.  by  (ij  in.  by  14f  in.,  and  are  of 
the  light-weight,  liigh-eajiacity  type,  !)-plate  size,  in 
ebonite  boxes  with  lids  sealed  down.  They  have  screwed 
vent  plugs  for  access  to  the  acid  for  testing  density, 
refilling,  &c.  The  battery  comprises  SO  cells,  arranged 
111  t^vo  boxes  on  the  underframe.  The  weight  of  the 
I'omplete  battery  is  1,8S0  lb.  The  wiring  is  carried 
n  enamelled  screwed  conduits,  which  are  earthed,  as 
also  are  the  frames  or  casings  of  the  various  cooking 
aiiparatiis.  The  plug  connections  for  the  supply  from 
the  station  mains  are  interlocked  with  a  valve  on  the 
train  piiie,  a  lever  controlling  this  valve  being  so  ])laced 
that  while  the  plug  is  connected  the  valve  is  open  and 
a  vacuum  cannot  be  created  in  the  train  pipe.  .Addi- 
tional sockets  are  arranged  for  eonvi'iiiently  charging 
the   battery  at   terminal   stations. 

The  advantages  of  cooking  by  electricity  in  a  railway 


I  lain  will  lie  apjiaieiit  In  everyone,  but  special  mention 
should  be  made  of  the  better  conditions,  the  cooler  and 
purer  atmosphere,  in  which  the  chef  is  able  to  do  his 
work.  Meat  which  has  been  cooked  electrically  is  better 
cooked,  more  palatable,  and  more  nutritious  than  meat 
cooked  by  gas.  The  objectionable  smell  of  gas  is,  of 
course,  eliminated. 

The  fans  in  the  dining  cars  (Kg.  'i),  instead  of  being 
fixed  in  the  usual  position  on  the  end  partitions  or  the 
dining  cars,  are  electric  extractor  fans  fitted  in  the 
roof  of  the  carriage.  In  addition  to  these,  the  usual 
torpedo  ventilators  are  provided. 

Semi-indireirt  electric  lighting  is  provided  in  the 
dining  cars,  being  fitted  in  the  centre  of  the  roof.  The 
first-class  saloon  is  provided  with  alabaster  bowls  12  in. 
in  diameter,  and  in  the  third-class  saloon  are  fitted 
obscured  glass  bowls.  In  addition  to  these,  table  lamps 
are  jirovided  in  the  first-class  saloon.  Each  of  the  bowls 
is  provided  with  four  25-c.p.  gasfilled  lamps,  the  total 
candle-power  provided  in  the  first-class  dining  saloon 
being  750  and  in  the  third-class  600.  The  light  is  so 
ilifi'used  by  means  of  the  plain  white  roof  and  the  in- 
direct fittings,  that  there  is  an  entire  absence  of  glare 
and  no  objectionable  shadows.  The  lights  throughout 
the  unit  can  be  controlled  either  from  the  guards"  vans 
or  by  the  di^  ing  car  conductor. 

Sufficient  has  been  said  in  the  above  notes  to  prove 
that  a  great  step  forward  has  lieeii  accomplished  by  the 
(ireat  Northern  Railway  Co..  and  we  hope  that  in  a  few 
years'  time  this  type  of  train  will  be  a  comiiion|dai'e. 
failiiifr  the  electrification   of  our  main  lines. 


Thu  B.  &  K.  Elkcthic  Ri:staui!.\xt. 

The  electric  restaurant  wliicli  was  opened  liy  the 
Bronipton  &  Kensington  Accessories  (^o..  Ltd.,  at  Earl's 
Court,  in  1913.  is  in  many  respects  uni(iue.  In  our  last 
issue  we  explained  its  origin — the  necessity  of  developing 
a  domestic  load  other  than  lighting,  to  make  good  the 
deficiency  of  load  resulting  from  the  increase  in  the 
effieieney  of  glow  lamps,  the  Accessories  Co.  being  a  sub- 
sidiary concern  formed  by  the  Brompton  &  Kensington 
Electricity  Supply  Co.,  Ltd.,  for  this  purpose.  It  is 
claimed  that  the  "  B.  k  K."  restaurant  was  the  first  of 
its  kind  in  London,  the  second  in  the  United  Kingdom, 
and  that  as  now  constituted  it  is  without  an  equal  in 
the  world.  In  addition  to  meals  served  on  the  premises, 
it  has  developed  a  thriving  business  in  the  sale  of  cakes,; 
pastry,  and  other  cooked  dishes,  and  the  company  manu- 
factures and  sells  electric  cooking  and  heating  appliances 
of  all  kinds.  It  will  readily  be  understood  that  these 
several  functions  are  mutually  helpful  ;  in  fact,  the 
restaurant  was  established  in  order  to  enable  the  owners 
to  perfect  their  electric  cookers  by  acqtiiring  experience 
at  first  hand,  instead  of  depending  upon  the  complaints 
of  users  to  reveal  defects,  and  consequently  there  is 
justice  in  their  claim  that  their  appliances  are  well-tried 
apparatus,  which  can  be  relied  upon  to  give  good  service 
for  long  periods.  Moreover,  the  restaurant  fulfils  the 
important  function  of  education  ;  its  kitchens  and  othei- 
departments  are  always  o)jen  to  iiis]icction.  and  are 
kept  11)1  to  date  in  every  resjiect.  .\s  a  result  of  this 
far-siirbted  policy,  the  Siiiqily  Co.  has  500  domestic 
electric  cookers  on  its  mains,  as  well  as  restaurant  Oqiiip- 
iiients  and  bakehouse  installations,  and  looks  forward 
to  a  rapid   increase  in   the  number. 

Fiillv  to  aiipreciatc  the  amenities  of  this  e.stablish- 
iiieiil.  ill  I'cspecl  of  its  culinary  ec|Mipiiient  as  well  as 
of  its  jirovision  for  the  comfort  of  its  customers,  a  visit 
to  the  premises  is  essential  ;  it  will  be  found  that  all  that 
we  say  of  its  merits  falls  short  of  the  reality.  We  can 
here  only  indicate  the  nature  of  the  arrangements  and 
of  the  ap]iaratiis  installed,  with  the  aid  of  a  few  illus- 
trations. 

The  Si  rrt'i  I/.  —  The  serverv  is  the  ciMitre  of  distriliution 
for  the  whole  restaurant  (fig.  2).  Its  equipment  has  a 
total  loadinu'  of  l"),:?  kW.  and  comprises  the  following 
items:  .\  three-dish  carvinar  table,  a  hot-cupboard  (on 
rollers)  to  accommodate  800  plates,  a  heated  serving 
shelf,  aluminium  soup  tureens  in  a  water  bath,  and  bains 
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laaries  for  ve<ret!ilil(.s  aiul  coffee.  Water  at  150  ileg.  F. 
is  supplied  from  the  liot-water  system  to  the  hains-maries 
and  water  hatlis.  and  is  raised  to  simmering  temperature 
liv  immersion  lieaters. 

In  the  servery  also  tiiere  is  a  grill  and  toaster,  with 
a  hot-cupboard,  fixed  i\t  a  convenient  lieighf  ;  two  three- 
heat  switches  are  provided,  so  that  wlien  the  grill  in 
being  used  intermittently,  the  switcli  may  lie  turned 
to  "low"   Cone-quarter  lieat).  keeping  the  fire-bars  liot 


|)ossible    hiding    phicc    tHr    clii't    ur    vi'iinin.      'I'Ihtc    are 
HO  tlies  or  beetles  in  the   "  B.  i\;   K."   kitchens. 

The  ecpiipinent  of  tlie  main  kitchen  comprises  the 
foUowing  items:  A  central  doiible  boiling  table  fitted 
with  twelve  '2.()()0-watt  "  universal  "  boiling  jdates,  and 
accessilile  on  all  four  sides;  two  roasting  ovens,  each  of 
]'2  cu.  ft.  capiuity  ;  one  f{)ur-comi)arfment  oven  of  a 
c.ipai'ity  of  I'c'^  cu.  ft.,  capable  of  dealing  with  2  cwt.  of 
meat  at  once;  and  tisli  frvcrs,  oril's.  mincinir  machines. 


Fu;.  1.— Tin;  "  B.  &  K."  Rr,.-;TAunA\T  :  Mmx  KiTcnrx. 


enough  to  attain  their  full  working  temperature  within 
a  few  seconds  when  the  switch  is  turned  to  "high." 
Aluminium  plate-warmers  are  fitted  in  the  servery,  and 
in  each  room  of  the  restaurant,  witii  the  result  that 
food  is  served  at  table  at  the  highest  temperature  (140 
deg.  F.),  permitting  of  consuin])tion  with  comfort. 

The  Main  Kitchen. — The  special  features  of  all  the 
kitchens  are  tiiat  they  are  clean,  bright,  and  well  ven- 
tilated ;  there  are  no  fumes,  the  lay-out  being  well 
lialanced  and  convenient,  with  the  ap]iaratus  well  above 


a  Hobart  pastry  mixer,  two  small  hot-cupboards  with 
vegetable  bains-maries,  and  two  aluiiiinium  plate- 
warmers.  The  l)oiling  utensils  are  of  cast  aluminium 
with  machined  ))ottoms,  and  corners  externally  square 
and  internally  rounded,  to  ensure  etHciency  and  clean- 
liness. 

The  large  oven  can  be  used  as  .i  1.  2,  3,  or  4-com- 
]iartment  oven  of  varying  sizes  at  will.  As  eacli  com- 
partment is  separately  controlled,  a  very  wide  range  of 
totally    different    classes   of    cooking   can    be   carried    on 


the  floor  level  ;  no  stoojiing  or  bending  is  called  for  :  all 
the  controlliii!/  devices  are  placed  at  a  lower  level  than 
that  required  for  cooking;  all  tables  and  cupboards  are 
mounted  on  rollers;  no  wires  or  cables  arc  visible  any- 
where, and  tlie  fuses  are  conveniently  p)laced  but  unoli- 
trusive;  tliere  is  an  indicating  lamp  to  every  switch; 
the  lighting  is  effective  and  diffused  from  a  hidden 
source;  there  is  a  plentiful  supply  of  hot  and  cold 
water;    all  floor  corners   are   rounded,   and    there  is   no 


J'lc,.  ;i. — Thu  Controi,  Room. 

siiiiwltaneously,  the  temperatures  ranging  from  as  low 
as  120  deg.  F.  in  the  bottom  oven,  for  proving  or  drying 
meringues,  tlirough  the  varying  higher  temperatures 
recpiired  for  casseroles  and  roasting,  up  to  the  tempera- 
ture of  between  450  and  500  deg.  F.  in  the  top  oven 
ie(|uired  for  l''rench  jiastry. 

The  Vege.tahh  Kitchen.  -The  boiling  and  steaming  of 
vegetables,  together  with  all  other  steaming  operations, 
are  kept    entirely  separate   from   the   main   kitchen    for 
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the  sake  of  convenience  and  cleanliness.  .V  waste  lift 
carries  all  refuse  from  the  vegetable  kitchen  direct  to 
the  bins  in  the  area  below.  For  this  reason  these  model 
kitchens  have  been  free  from  flies  during  the  exception- 
ally hot  summer  we  have  just  experienced. 

The  equipment  consists  of  a  steaming  oven  fitted 
with  five  galvanised  wire  baskets,  each  capable  of  acconi- 
liiodating  25  lb,  of  potatoes,  fisii,  suet  puddings,  &c., 
the  heating  elements  being  of  the  immersion  type;  a 
live-tier  steamer  lor  similar  operations;  a  30-gallon 
boiling  pan ;  and  a  cooker  for  roasting  potatoes  and 
the  preparation    of   specialised   vegetable    dishes. 

Adjoining  this  kitchen  is  the  scullery  for  washing, 
cleaning,  and  storing  all  cooking  utensils. 

The  I'nftr;/  Kitr/ien. — This  is  equipped  with  one  two- 
tier  pastry  oven,  which  supplies  the  whole  of  the  con- 
fectionery department  with  French  and  English  pastries. 
The  proved  excellence  of  the  "  B.  it  K."  pastry  is  due 
in  a  large  measure  to  the  certainty  ot  results  obtained 
from  this  oven,  the  elimination  of  all  variables  and 
guess-work,  which  is  the  pre-dominant  feature  of  all 
electric  cooking,  being,  perhaps,  more  important  in  this 


Pig.  4.— Paut  oi-  the  Rkst.m'uant. 

branch  of  the  culinary  art  than  in  any  other.  All  the 
tables  are  placed  on  i  oilers,  as  well  as  two  galvanised- 
iron  flour  l>ins.  The  pastry  kitchen  is  in  direct  tele- 
phonic communication  with  the  confectionery  counter, 
just  as  the  main  kitchen  is  in  contact  with  the  restaurant 
manager's  office,  tluis  facilitating  the  smooth  running 
of  the  whole  establishment. 

'f/ie  Control  Itoom. — This  room,  which  is  situated 
immediately  beneath  the  kitchen,  is  the  nerve  centre  of 
the  whole  establishment.  It  contains  a  very  complete 
equipment  for  recording  the  consumption  and  measuring 
tiie  temperature  at  which  every  cooking  (i])eralion  is 
carried   nut    in   the   kitchens. 

To  attain  this  I'nd,  .m  separate  watt-hour  iiictci'  is 
connected  in  cii'cuit  willi  each  oven,  boiling  table,  hsh 
fryer,  iVc,  in  the  various  kitchens.  Thus  it  is  possible 
not  only  to  obtain  the  overall  consunq>tion  of  the  whole 
kitchen  for  any  period  of  tiinc.  but  also  to  .■lic-k  the 
consumiilion  on  any  single  piiMc  nt'  ,i|rparal  us.  A  re- 
cording amiuctci-  is  inslalh'il.  whi(h  can  be  connected 
in  series  with  any  pice  nf  apjiaralns  on  test,  so  that 
a  graphic  record  of  the  variation  of  tlie  loading  may 
be  obtained.  The  tcnq)eratures  are  Tery  efficiently 
checked  by  means  of  a  multiple  electrical  distance  ther- 
inoineter.  A  platinu-'i  rt-.islance  thermometer  is  titted 
not  only  in  each  oven,  tisli  fryci-.  hot  e\ipb(iard,  A-c.  but 
also  inside  .-ind  outside  the  main  kitchen,  in  order  to 
ffet  a  comparison  of  llie  actual  wiu-king  teuqierature  in 
the  kitchen  with  that  of  the  atmosphere  outside.  These 
thermometers  arc  connected  to  a  galvanometer  in  the 
control  room,  so  that  an  immediate  and  accurate  reijdini: 
of  the  temperature  prevailing  during  any  cooking  ojiera- 
tion  may  be  obtained   at   any  moment. 

The  ei]uipment  in  the  control  room  is  completed  with 
an  electric  clock  synchronised  with  every  clock  in  the 
building,  and  a  Cardew  open  dial  voltmeter. 


A  tour  round  the  whole  establishment  shows  that  the 
utmost  use  is  made  of  electricity  throughout  the  multi- 
farious operations  connected  with  the  preparation, 
cooking,  and  serving  of  meals,  down  to  the  electric  cash 
registers,  signs,  and  plate  washers.  With  regard  to  the 
last  named,  a  very  etticient  and  up-to-date  electrically- 
operated  teak  plate-washing  sink  is  installed  in  the  base- 
ment for  cleansing  all  the  plates,  dishes,  itc,  from  the 
lestaurant.  One  attendant  can  deal  with  as  many  as 
1,000  plates  per  hour,  which  are  soaked,  washed, 
steriliseil.  and  dried  with  the  minimum  of  labour. 


SCIENTIFIC     AND     INDUSTRIAL     RESEARCH. 

The  sixth  annual  report  of  the  Committee  of  the  Privy  Council 
to.r  Scientihc  and  Industrial  Research  has  been  published 
(Cmd.  1,491;  price  Is.  net).  In  presenting  the  report,  the 
Ijord  President  of  the  Council  (the  Rt.  Hon.  A.  ,1.  Balfour) 
says  that  the  necessity  lor  restricting  public  expenditure  led 
to  a  curtaihucnt  of  resources  which  has  caused  the  committee 
great  anxiety.  A  total  sum  of  A'lU.WJ  was  expended  on  the 
i'  uef  Researcli  Station  during  l'J20-'il ,  A  long  series  of  experi- 
ments on  the  elfects  of  steaming  variou.s,  coals  in  vertical  gas 
retorts  has  been  completed  and  a  report  issued.  The  results 
show  broadly  that  substantial  gains  can  be  made  in  the  gas 
evolved,  and  also  in  the  by-products,  tar  and  sulphaie  of 
MMimonia.  .V  report  has  now  been  ;ssued  deahng  with  the 
experiments  on  low-temperature  carbonisation  and  the  car- 
bonisation of  air-dried  peat  at  various  temperatures.  The  ex- 
penditure of  the  National  Physical  Laboratory  is  settling  down 
to  a  permanent  level  now  that  the  war  activities  of  the  Labora- 
tory have  been  completed.  The  number  of  approved  industrial 
research  associations  is  now  26,  and  grants  under  this  head 
amounted  during  the  year  to  £74, ,557.  The  income  provided 
by  the  interest  on  the  unexpended  balance  of  the  Million  Fund 
amounted  to  £51,889.  After  applying  £13.867  to  meet  in- 
dustrial research  and  other  charges,  the  balance  was  appro- 
priated in  aid  of  the  Vote  of  the  Department.  During  the 
year  approximately  £40,850  was  given  in  grants  to  245  students 
and  research  workers  and  assistants.  Sir  John  F.  C.  Sneil  was 
added  to  the  Advisory  Council. 

The  three  main  Co-ordinating  Research  Boards  commenced 
work  almost  a  year  ago,  and  their  preliminary  investigations 
appear  to  show  that  there  is  remarkably  little  overlapping  in 
the  researches  conducted  by  the  different  services.  In  many 
instances  where  the  same  problem  is  being  attacked  at  different 
establishments,  it  is  treated  from  very  different  points  of 
view.  Should  any  commercial  development  be  of  importance 
to  only  one  fighting  service,  that  service  is  in  the  best  position 
to 'supply  such  information  as  the  Government  possesses;  but 
this  is  exceptional  and  usually  all  three  services  are  interested 
in  varying  degrees.  A  recent  conference  between  representa- 
tives of  the  fighting  services  and  the  British  Electrical  and 
Allied  Industries  Research  Association,  called  to  discuss  the 
possibilities  of  research  aiming  at  improvements  in  accumula- 
tors, brought  this  out  very  clearly.  It  appeared  that,  although 
the  immediate  requirements  of  the  services  differed,  each 
wanted  much  the  same  information  ;  on  the  other  hand,  each 
bad  .som.e  information  to  give.  There  are  a  number  of  re- 
searches which  were  undertaken  during  the  war.  for  war 
purposes,  which  can  be  extended  to  meet  civilian  requirements. 
Among  these  may  be  classed  the  inspection  of  materials  by 
means  of  X-rays. 

In  briefly  de.scribing  the  work  of  the  various  associations, 
the  report  repeats  the  warning  against  the  short-sight<>d  policy 
of  confining  research  organisations  to  the  search  for  results 
of  immediate  commercial  value.  It  is  recorded,  however,  that 
associations  are  concentrating  more  and  more  on  the  funda- 
mental princip'es  underlying  the  methods  and  proces.'^^s  of 
their  trades.  Among  the  activities  of  the  British  Photographic 
Research  .Association  was  included  a  study  of  the  contrast  and 
exposure  in  X-ray  photographs  through  metals.  .'\s  a  result 
of  representations  made  'by  the  Medical  Research  Council,  a 
conference  was  held  between  representatives  nf  the  British 
Scientific  Instrument  Research  .Association  and  leading  radio- 
loiiists.  with  the  oliject  of  obtainim:  infornntion  as  to^  the 
lines  along  which  improvement  in  the  manufacture  of  X-ray 
apparatus  .should  be  sought,  in  order  to  meet  the  requirements 
of  the  medical  profession,  k  sub-committee  was  appointed  to 
ro-<iperate  with  the  P.Ictrotherapeutic  Section  of  the  Royal 
Societv  of  Medicine  to  draw  un  a  complete  snecification  for 
nn  X-rny  outfit  complying  with  modern  requirements.  The 
Scientific  Instrument  Research  As.snci3tion  has  found  it  ex- 
pedient to  aTancre  for  close  co-ordination  with  the  British 
Flectrical  and  Allied  Industries  Research  .Association  in  elec- 
trical researches  of  common   interest  to  the  two  bodies. 

In  the  National  Physical  Laboratory  a  number  of  researches 
are  in  progress  as  a  "  free  service  "  for  civilian  Ciovernment 
Departments.  .Among  these  may  be  mentioned  :  Illumination, 
for  the  Factory  I.ichtincf  Committee  of  the  Home  Office:  an 
invrstitration  for  the  Office  nf  Works  relative  to  the  lichtint! 
of  public  buildincrs;  and  tests  of  ships'  navicration  lights  for 
the  Board  of  Trade.  Research  is  beincr  instituted  with  a  view 
to  the  production   of  high-class  insulating   materials  in  this 
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country,  in  order  to  avoid  dependence  on  foreign  sources  of 
supply.  '  It  was  ascertained  that  the  Government  Laboratory 
had  had  considerable  experience  of  some  of  the  problems  in- 
volved in  the  production  of  artificial  materials  of  this  kmd, 
and  investigations  are  beinfi  continued  there.  Arrangements 
have  also  been  made  with  the  British  Electrical  and  Allied 
Industries  Research  Association  to  extend  its  work  on  insulat- 
ing materials  in  conjunction  with  the  N.P.I;.  'ITie  latter  is 
also  carrying  out  researches  into  such  matters  as  searchhght 
carbons,  "alloys  for   compass   correctors,  non-magnetic    steels, 

The  progress  made  by  the  various  sub-committees  of  the 
Radio  Research  Board  has  been  satisfactory,  although  it  has 
necessarilv  been  handicapp<-d  by  the  present  lack  of  experi- 
enced investigators  to  undertake  the  type  of  research  required 
by  the  Board.  ITie  Board  has  arranged  for  an  extensive  in- 
vestigation into  the  origin  and  fundamental  nature  of  "atmo- 
spherics." with  a  view  to  providing  data  which  it  is  hoped 
will  lead  to  the  development  of  reliable  apparatus  for  their 
elimination.  The  Aldershot  wireless  station  of  the  Meteoro- 
logical Office  has  been  taken  over  for  this  purpose.  The 
Directional  Sub-committee  has  enlisted  the  co-operation  of 
seven  colleges  and  four  Government  technical  establishments 
in  a  scheme  for  making  simultaneous  observations  in  various 
parts  of  the  countrv.  These  observations  are  made  with 
identicallv  similar  instruments,  and  the  observed  errors  in 
bearing  are  carefullv  collated.  Grants  have  been  made .  for 
the  carrying  out  of  important  research  work  in  connection 
with  thermionic   valves,   &c.  ,,-,«•     o   ti 

The  work  on  Dielectric  Separation,  commenced  by  Mr.  b.  il. 
Hatfield  under  the  Tin  and  Tungsten  Research  Board,  has 
been  completed,  and  it  is  considered  that  it  is  possilde  that  a 
process  has  been  evolved  which  may  prove  useful  m  the 
separation  of  minerals  from  their  ores,  or  from  one  another, 
and  may  be  capable  of  wide  application'.  The  Lubrication 
Research  Committee  has  carried  out  further  researches  into 
the  fundamental  theorv  of  the  action  of  lubricants  in  sliding 
friction  and  the  influence  of  small  quantities  of  fatty  acids 
upon  the  lubricating  properties  of  mineral  oils.  A  committee 
on  Gauging  Rivers  and  Tidal  Currents  has  been  formed,  and 
as  a  preliminary  a  bibliography  of  the  subject  has  been  pre- 
pared with  a  view  to  ascertaining  what  further  work  18 
required.  ,    ,        .      t,  i_    « 

The  British  Electrical  and  Allied  Industries  Research  Asso- 
ciation has  taken  over  the  whole  of  the  work  of  the  Electrical 
Research  Committee.  This  includes  researches  upon  fibrous 
and  compdsite  insulating  materials,  porcelain,  mica,  coil-insu- 
lating  buried  cables  and  overhead  wires,  electrical  control  ap- 
paratus of  various  descriptions,  and  on  dielectric  losses,  and 
the  drawing  up  of  standard  specifications  for  the  purchase  of 
electrical  materials.  ,.  ^    r         i 

Included  in  the  appendices  to  the  Report  are  a  list  ot  works 
by  persons  in  receipt  of  grants:  notes  on  research  organisation 
in  the  overseas  dominions  and  foreign  countries;  and  a  list 
of   departmental  publications. 


THE     SOUTH-EAST     LANCASHIRE 
ELECTRICITY     DISTRICT. 


LEGAL. 


Charles  Skmon  &  Co.  v.  The  Bradford  Corporation. 
This  ca.se,  which  was  mentioned  to  Mr.  Justice  Peterson  in 
the  Chancery  Division  on  Friday  last,  is  a  motion  by  the 
plaintiffs,  Bradford  woollen  merchants,  tfi  restrain  the  Cor- 
poration from  obstructing  ancient  lights  l>y  building  exten- 
sions at  the  Bolton  Road  electricity  sub-station.  The  land 
opposite  Semon's  has  been  vacant  hitherto,  and  the  Corpora- 
tion propo.ses  to  put  up  a  building  7(1  ft.  high.  For  the  Cor- 
poration, Mr.  -Cunlille,  K.C.,  suggested  that  this  was  a  case 
for  early  trial,  and  in  the  meantime  he  undertook  that  build- 
ing should  not  proceed  above  4o  ft.  high,  the  street  being  only 
45  ft.  wide. 

The  motion  therefore  stood  over  with  a  view  to  an  early  trial 
of  the  action.  

FllADDULF.NT     CONSUMPTION     OF      ELECTRICITY. 

The  llirmingham  Pant  reports  that  the  niaxiniuni  )K^nalty  of 
i-il)  was  imposed  by  the  Worcester  magistrates  on  Saturday, 
on  Thomas  Jones,  hairdresser,  Sansomi'  Street,  Worcester, 
who  was  summoned  for  fraudulciitlv  i  cjusiiinirig  a  quantity  of 
electricity  of  the  value  of  £2.  D<>f.ndant  pleaded  guilty.  For 
the  nrosecution  it  was  stated  that  before  dcfc'ndaiit  occupied 
his  shop,  a  supply  of  electricity  was  provided  by  the  Corpora- 
tion, but,  on  the  change  of  occupier,  the  supply  was  given  up. 
and  the  Corporation  took  steps  .so  that  the  energy  should 
not  be  used.  Recently  an  electric  light  was  noticed  in  the 
front  of  the  shop,  and.  as  there  was  no  meter,  an  inquiry  wan 
instituted.  Tlie  seals  which  had  been  put  in  when  the  supply 
was  cut  off  had  been  broken,  and,  by  means  of  a  thin  wire,  an 
iraprofier  connection  had  lieen  made  with  the  Corporation 
fuses.    Defendant  wrote  an  apology. 

The  Chairman  (Mr.  J.  Mayglothling)  said  the  case  was  of 
a  serious  character.  Tlie  magistrates  had  considered  sending 
the  defendant  to  prison,  but  in  view  of  his  long  residence 
and  his  previous  character,  they  imposed  the  inaNiniuin  fine, 
or  one  month. 


Reorganis.ation  of  Electricity  Stpply. 
We  have  received  a  copy  of  the  scheme  for  the  reorganisation 
of  the  supply  of  electricity  in  the  above  named  area  that  has 
been  submitted  to  the  Electricity  Commis.sioners  by  the' 
local  authorities  and  companies  that  are  supporting  the  scheme, 
together  with  the  .statistics  therein  referred  to.  'I'he  matter  is 
set  out  in  great  detail,  and  we  regret  that  we  are  unai)le  to 
do  more  than  briefly  outline  the  proposals.  Copies  ot  the 
scheme  arc,  however,  to  be  obtJiined  from  Mr.  .\.  11.  Banks 
at  the  Town  Hall,  Manchester.  , 

Arising  out  of  the  Electricity  Commis-sioners'  delimitation 
of  the  area*,  the  South-East  Lancashire  Electricity  Com- 
mittee was  formed  of  representatives  of  every  authorised 
undertaking  in  the  district,  and  that  body  appointed  a  sub- 
committee consisting  of  'il  members,  with  .Md.  W.  T.  Dagnall 
as  chairman,  which,  after  considering  matters  >)f  geiu'ral 
ixilicy  and  the  nature  of  the  administrative  body  to  l>e  set  up 
under  the  scheme,  appointed  an  engineering  sul)-couiiuittee 
(Messrs.  S.  L.  Pearce.  chairman.  R.  Elackniore.  R.  I.omax. 
J.  A.  Robertson,  C.  D.  Taite,  S.  J.  Watson,  ami  W.  .1.  H. 
Wood)  to  prepare  the  technical  details  of  the  scheme.  Some 
43  authorised  undertakers  and  local  authorities  have  adopted 
the  .scheme,  while  the  Electricity  Committees  of  four  others 
have  pas.sed  resolutions  in  favour  thereof  that  are  awaiting 
confirmation  by  their  councils.  The  scheme  is  divided  into  six 
sections.  Parts  1  to  3  comprise  a  general  statement  ol  the 
electrical  development  in  the  district  as  it  was  on  March  31st. 
19'2((.  together  with  the  estimated  development  that  will  have 
taken  place  by  192.5-26.  Pull  statistics  relating  to  the  26  gene- 
rating stations  existing  within  the  area  are  given ;  of  these  six 
are  company-owned,  the  remainder  being  municipal  undertak- 
ings. Details  are  also  given  of  the  exi.sting  interconnection 
lines,  of  those  in  cour.se  of  construction,  and  of  existing;  e.h.p. 
lines  that  are  suitable  for  use  as  interconnectors.  They  are  of 
both  the  underground  and  overhead  tvpes,  and  operate  at 
pressures  of  33.tK10.  11,(XI0,  lO.CKX).  and  6,60(J  volts.  The  total 
coal  consumption  for  the  area  in  1919-1920  was  1,530,306.838 
lb.,  which  produced  486,991,001  kWh,  or  an  average  or  3.14  lb. 
per  kWh. 

The  total  maximum  demand  in  the  area  for  1919-20  is  given 
as  185.077  kW.  and  the  plant  capacity  as  295,263  kW.  It  is 
proposed  to  construct  eight  new  capital  stations  (on  two  of 
which  the  work  of  erection  has  already  commenced),  which, 
will  have  a  total  plant  capacity  of  7.55,000  kW,  the  estimated 
maximum  demand  in  1925-2(5  being  432,230  kW,  and  in  1930-31 
643,730  kW. 

If  the  various  stations  were  developed  individually  without 
regard  to  a  scheme  in  order  to  accommodate  the  anticipated 
demands  in  the  respective  areas  in  1925-26.  the  estimated  coal 
consumption  would  reach  a  total  of  2.257,899.280  lb.,  producing 
1,067,886,400  kWh.  or  an  average  of  2.114  lb.  per  kWh.  In 
1930-31  the  figures  would  be  3,290,001.000  lb.,  1.018,%1,200 
kWh.  and  2.0321  lb.  per  kWh  respectively.  Under  the  same 
conditions  the  capital  expenditure  would  amount  in  1925-26 
to  f8.078.000  on  .330.450  kW  of  plant  (£24.44  per  kW).  plus 
jt'100,000  on  transmission  lines  and  switchgear.  Similarly  by 
1930-31  the  capital  expenditure  would  be  £6,487,500  on  308,950 
kW  (£20.99  per  kW).  plus  £300,000  for  transini.ssion  lines  and 
switchgear. 

In  addition  to  the  new  capital  stations  mentioned  above, 
17  exi.sting  stations  would  be  utilised  as  part  of  the  scheme, 
and  eight  stations  would  be  extended  by  an  aggregate  of  78,500 
kW,  so  that  by  developing  on  the  lines  laid  down  the  capacity 
(if  the  stations  forming;  part  of  the  scheme  would  total  622,175 
kW  in  1925-26,  the  maximum  demand  for  the  district  at  that 
time-  being  69.4  per  cent,  ot  the  plant  installed.  In  order  to 
distriliute  the  supplies  as  contemplated,  it  will  be  necessary 
prior  to  1925-26  to  construct  21  underground  main  transmis- 
sion lines  to  operate  at  33,000  volts,  and  the  estimated  capital 
outlay  which  will  be  involved  in  the  scheme  up  to  1925-26 
will  be  as  follows  :— Generating  plant.  £5.875,500  on  247.4.50 
kW  (average  £2:3.74  per  kW);  transformers,  &c..  £220,6.50  on 
J.53,(«K>  kVA;  cable,  69.2  miles  (route  miles  .51.42),  £504,730; 
switchgear  £2(J1,(KK),  or  a  total  of  £6,801,880.  Tlie  total  coal 
consumption  would  be  2.213.476,480  lb.,  producing  1.077,279,628 
kWh,  or  an  average  of  2.05  lb.  per  kWh.  so  that  the  saving 
that  would  result  from  the  operation  of  the  scheme  as  against 
individual  development  would  be  :  Coal.  19.831  tons  per 
annum  at  35s.  per  ton,  £34.704,  and  capital.  £1,376,120  at  Id 
per  cent,  interest.  £137,612— a  total  of  £172,316  per  annum 
in  addition  to  substantial  reductions  in  labour  costs  for  the 
operation  and  maintenance  of  plant. 

Part  4  deals  with  the  second  period  of  expansion.  By  fur- 
ther developing  on  the  lines  of  the  scheme  it  is  estimated, 
lliat  bv  1930-31  the  plant  capacity  will  have  reached  a  total' 
of  894,075  kW  and  the  maximum  demand  6'W,7.':tO  kW.  or 
71.9  per  cent,  of  the  plant  in.stalled,  but  after  1931  a  ninth 
new  station  will  be  required. 

In  order  to  distribute  the  supplies  as  intended  during  the 
second  period  of  development,  it  would  be  necessary  to  con- 
struct (luring  that  period  14  main  underground  transmission 
lines  to  operate  at  ^3,000  volts,  and  the  capital  outlay  between 
1927    and     1931     would     be    as    follows  .—Generating  plant. 

•  Elec.  Rev.,  June  25th,  1920;  p.  815.  ' 
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£5,637,500  on  '205,450  kW  (je'21.23  per  kW);  transformers, 
ri  14,750  on  yo.OOO  kVA  (15s.  per  kVA);  cables,  55.2  (route 
miles  35.7),  i;418,200;  and  switchgear,  &c.,  J;114,'A)0— a  total 
<a  M6,'23i,H50.  The  coal  consumption  at  the  end  of  the  second 
puriod  would  amount  to  b,209,7'J'J,789  lb.,  producing 
I.(i37,555,'2G0  kWh,  or  an  average  of  1.9G  lb.  per  kWh,  which 
.shows  a  saving,  by  the  operation  of  the  scheme  against  in- 
dividual development,  of  35,838  tons  of  coal  at  35s.  per  ton. 
equalling  £62,710.  and  of  £498,400  on  capital  outlay  at  10  pcv 
cent,  interest,  equalling  £49,840— a  total  of  £112,556  per  an- 
num. The  combined  saving  of  both  first  and  second  periods 
would   therefore  be  £250, KiS   per  annum. 

Part  5  contains  general  information  showing  that  the  supply 
would  bo  3-phase,  50-cyclo,  a.c.  The  main  transmission 
pressure  would  be  33,01X}  volts,  and  the  local  secondary 
pressures  11,000  and  6,600  volts;  at  a  later  stage  it  might  be 
ilesirable  to  adopt  a  main  pressure  of  66,000  volts.  The 
stations  to  be  shut  down  number  eight,  while  four  stations 
would  continue  to  operate  for  the  present,  giving  nou-stan- 
dard  supphes. 

Part  6  deals  with  the  constitution  of  the  proposed  Advisory 
Board  to  consist  of  48  members,  41  of  whom  will  be  elected  by 
the  authorised  undertakers  in  the  district;  an  Engineering  Ad- 
visory Committee  would  also  be  formed  to  assist  the  Board. 


CORRESPONDENCE. 

Litttrt  rtcewed  by  ut  after  5  P.M.  ON  TtniSDAT  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
oations  at  the  earliest  possible  moment.  Jfo  letter  can  be  published 
unless  loe  have  the  writer's  name  and  address  in  our  possessio7i. 


The  Durability  of  Lead=covered  Wiring. 

Mr.  (.).  Skidmore  is  not  quite  correct  in  stating  that  compo 
piping  for  gas  has  been  used  for  years  without  question.  Many 
gas  undertakings  have  discontinued  its  use,  and  I  am  informed 
by  an  engineer  to  a  large  gas  undertaking  that  iron  barrel  for 
gas  piping  in  houses  is  to-day's  standard  practice.  In  any 
case,  compo  piping  of  the  sizes  generally  used  for  gas  to-day 
is  considerably  thicker  than  the  lead  compo  coverings  used 
for  house  wiring. 

Plain  lead-covered  cable  as  used  by  the  G.P.O.  and  for 
11.000-volt  supply  is  drawn  into  earthenware  ducts,  and  thus 
js  protected  from  certain  salts  which  corrode  lead. 

l/cad-composition-covered  wiring  is  largely  used  by  the 
U.P.O.  for  internal  wking,  but  a  G.P.O.  electrician  informs 
jue  that  faults  due  to  corrosion  and  electrolysis  are  very  fre- 
quent. He  instanced  a  fault  he  located  recently,  where  the 
lead  covering  of  a  wii'e  which  passed  thi'ough  a  damp  brick 
wall  was  found  converted  into  a  spongy  white  paste. 

Were  it  not  for  this  inherent  weakness,  why  should  the 
l.E.E.  rules  be  so  stringent  with  regard  to  the  use  of  lead 
composition  wiring?  Amongst  nearly  a  page  of  other  rules 
relating  to  this  system  are  the  following  :  — 

08x  (c).  "  They  must  not  cume  into  contact  with  damp 
brickwork  or  plaster."  This  rule  should  debar  the  use  of 
i-ompo-lead-covered  systems  in  a  new  house  where  walls  are 
anything  but  dry,  and  although  a  house  may  be  perfectly  dry 
when  the  wires  are  installed,  some  part  of  it  may  subsequently 
become  damp. 

.\gain,  68x  (b).  "  Load-covered  wircn  must  be  protected  by 
iciHui  or  metal  casiii-g  where  bvricd  in  plaster,  cement,  or 
lirickwork."  And  69.x.  "  The  resistance  of  the  metal  sheath- 
111(1  between  any  two  points  shall  not  a-cced  2  ohms." 

What  proportion  of  installations  aiv  so  protected,  or  ever 
tested  for  sheath  resistance,  or  have  their  sheaths  efficiently 
made  continuous  and  thoroughly  earthed?  I  venture  to  say 
a  very  small  proportion. 

In  conclusion.  I  would  recommend  to  "  W.  T.  J."  a  good 
tough-rubber-protected  system,  which,  though  more  expensive 
than  lead-covered,  has  not  the  above  objection  or  rules  to 
he  observed. 

B.  W.  Gothard, 

Electricity   Works,  Chief  Engineer. 

Farnborough,    Hants. 
October  i5th.  1921. 


Your  correspondent  "  W.  T.  J."  need  liave  no  hesitation 
in  adopting  this  .system — it  is  absolutely  reliable,  and  as  durable 
as  the  best  system  in  use.  We  think  the  following  will  con- 
vince him  that  this  is  so  :  — 

The  twin  lead  covered  sys+.rm  was  introduced  by  this  firm 
27  years  ago,  and  has  been  used  for  work  of  every  description. 
Many  important  installations,  which  may  now  be  classed  as 
aged,  have  never  cost  a  copper  tor  repairs  beyond  the  usual 
upkeep  of  switches,  lamp-holders,  itc.  We  should  be  very 
glad  to  furnish  your  correspondent  with  a  list  of  many  hun- 
dreds of  contracts  which  we  have  carried  out  on  this  system, 
including  private  residences  (tow-n  and  country),  factories, 
cold  stores,  breweries,  steam  ships,  and,  in  fact,  every  place 
where  electric  wiring  may  be  subject  to  hardship.  There  are. 
of  course,  special  points  to  be  noted  in  the  carrying  out  of 
work  on  this  system.  First,  damage  to  the  lead  covering  by 
clumsy  handling  in  fixing  must  be  avoided.  Secondly,  the 
lead  covering  must  be  broiight  well  through  the  walls  where 


it  may  come  into  contact  with  wet  plaster,  otherwise  damage 
will  be  done  by  "  creeping  "  of  moisture.  Insulation  defects 
at  the  start  will  nearly  always  be  found  within  a  few  inches 
of  the  end  of  the  cable.  Tliirdly,  mechanical  damage  must  be 
provided  against,  and  switch  drops  on  the  surface  are  best 
I)rot<^cted  with  a  neat  wood  moulding,  stained  or  painted  aa 
required.  In  positions  under  floors,  Ac,  where  there  is  special 
risk  of  damage,  steel  channelling  is  specially  made,  and  where 
[lassing  through  brick  walls  short  pieces  of  tubes  should  be 
used  to  prevent  abrasion  of  tho  lead  when  pulling  throagh. 
l'\iurtlily,  it  is  absolutely  necessary  that  the  lead  covering 
should  not  be  a  mixture,  such  as  "  compo."  which  in  damp 
positions  will  not  last  any  time  at  all  owing  to  local  action 
or  electrolysis.  Lastly,  it  is  of  the  utmost  importance  that 
the  lead  covering  should  be  continuously  and  efficiently 
earthed. 

There  are  many  makes  of  suitable  junction  boxes,  (fee,  for 
use  with  this  system,  and  we  should  be  very  glad  to  demons- 
trate the  utility  and  reliability  of  the  system  to  your  corres- 
pondent, or  anyone  who  will  refer  to  us. 

Tyler  &  Freeman. 

Ijondon. 
October  25th.  1921. 


The  practical  electrician  referred  to  by  "  W.  T.  J."  is  not 
the  only  one  who  has  condemned  lead-covered  wiring.  I  have 
had  power-station  engineers  do  the  same  thing,  saying  that 
the  use  of  this  system  should  be  prohibited. 

My  experience  is  that  lead-covered  wiring,  when  properly 
installed  and  carefully  used  by  the  wiremen,  is  equal  to  any 
system  in  steel  conduit,  excluding  C.T.S.,  equally  free  from 
faults. 

If  "  W.  T.  J."  will  get  his  electrician  to  install  lead-covered 
wiring,  using  Callender's  Kaleeco  system,  or,  in  fact,  any  of 
the  later  forms  by  any  of  the  cable  makers,  he  will  have  no 
cause  to  complain;  but  he  must  have  a  really  good  man  to 
handle  his  materials. 

M.E.C.A. 

London  Branch. 
October  %th,  1921.      ■ 


Why  is  it  that  when  an  individual  objects  to  anything,  some- 
body like  "  Othello  '"  (who  does  not  sign  his  name)  comes 
along  and  talks  about  "  personal  prejudice  "?  Is  not  the  fact 
of  Othello  so  loving  lead-covered  systems,  also  personal  pre- 
judice in  favour  of  these,  or  perhaps  I  should  say,  one  of  these 
systems? 

Personally,  I  hate  lead-covered  systems,  and  I  am  glad  to 
relate  that  we  are  not  troubled  with  many  here.  From  one 
house  here  lead-covered  wiring  (installed  during  the  war)  waa 
removed  a  short  time  ago.  It  is  only  fair  to  state  that  the 
installation  was  replaced  by  the  brave  owner  with  another 
lead-covered  installation  which  I  think  is  giving  satisfaction. 
I.  however,  am  personally  prejudiced  against  lead-covered  wir- 
ing, and  I  might  even  go  so  far  as  to  state  that  I  am  al 
fanatical  enemy  of  small  lead-covered  wires  under  the  floors 
of  houses,  warehouses,  or  any  other  building. 

If  it  is  necessary  to  use  an  earthed  metal-covered  system, 
which  to  be  safe  must  be  for  ever  trying  to  break  down  the 
insulation  of  the  installation  (and  this  to  me  does  not  seem 
common  sense),  then  I  say  use  a  metal  which  is  not  liable  to 
melt  when  the  strained  and  weary  insulation  does  at  length 
peter  out !  By  the  above  I  do  not  refer  to  a  metal  conduit 
system,  wherein  no  wire  can  possibly  live  for  long  in  our 
ciimate,  unless  it  is  a  2,500-megohm  grade  Association  aristo- 
frat ! 

I  like  good  quality  cab  tire,  because  it  helps  the  insulated 
wires  inside  to  keep  their  end  up.  In  dry  places  I  am  also 
fond  of  our  old  friend  wood  casing,  for  the  same  reason. 

1  am  aw-are  that  lead-covered  systems  are  perfectly  safe 
when  installed,  bonded,  and  earthed,  as  the  advocates  and 
makers  of  these  systems  intend  them  to  be;  but  I  have  in  my 
time  seen  such  criminal  jobs  installed  with  this  wire  that  I 
would  hesitate  to  sleep  over  a  lead-covered  in.stallation  unless 
the  patentee  had  actually  carried  out  the  job  himself  or  the 
main  switch  was  off  ! 

Now.  a  cab  tire  svstoin  can  bo  put  in  with  safety  by  the 
jerry  wireman's  smallest  loy.  it  you  see  that  he  uses  the  right 
kind  of  cab  tire  and  watch  what  he  does  with  the  ends.  Is 
this  test,  after  all,  not  the  proof  of  any  wiring  system? 

A.  J.  Abraham.  M.I.F.E. 

Electricity  and  Tramways  Department. 
Aberdare. 
October  31sf.  1921. 


With  reference  to  the  correspondence  in  the  current  issua 
of  your  paper.  I  would  like  to  s.tv  that  I  have  always  recom- 
mended an  insulated  lead-covered  system  of  wiring  where  pos- 
sible in  preference  to,  say,  the  concentric  system  with  metal- 
sheathed  uninsulated  return. 

Tlie  advantages  of  the  lead-covered  system  are  obviously : — 

1.  Risk  of  insulation  failure  halved. 

2.  No  risk  of  electrolytic  action. 

3.  Cheap  to  install. 

Lead  is  generally  regarded  as  incorrodible,  but  I  have  seen 
cases  where,  in  damp  places  in  contact  with  tcood.  the  aheath- 
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ing  has  been  attacked  by  organic  acids.    These  cases  are  very 

Concentric  systems,  in  my  opinion,  with  uninsulated  return 
merely  ask  for  trouble,  especially  in  damp  places. 

W.  H.  F.  Murdoch. 
Londou. 
October  -29*^.  1921. 


Battery  Carbons. 

With  reference  to  the  letter  appearing  in  your  issue  of  the 
2Sth  inst.  under  the  above  heading  and  criticising  the  report 
of  an  interview  with  me  which  appeared  in  the  Evjiiiiyj 
Standard  recently.  I  should  like  to  say  that  I  was  not  quite 
correctly  reported  in  one  particular,  viz.,  I  did  not  say  th:it 
the  pocket-battery  industry  in  this  country  depended  upon 
imported  carbon  "rods.  What  I  actually  stated  was  that  a 
well-known  firm  of  Britisli  pocket-battery  makers  was.  in  fact, 
being  kept  waiting  for  a  consignment  of  000,000  carbon  rods 
which  the  Board  of  Trade  alleged  to  be  liable  to  the  Key 
Industries  Dutv.     (This  ruling  has  now  been  reversed.) 

I  think  if  reference  is  made  to  the  letter  which  the  Fancy 
C.oods  Vigilance  Committee  of  the  London  Chamber  of  Com- 
merce sent  to  members  of  the  House  of  Commons,  it  will  be 
found  that  the  statement  made  therein  was  in  practically  the 
same  terms.  I  appreciate  the  generous  allowance  which  your 
correspondent  is  good  enough  to  make  for  Press  inaccuracy. 
I  should  not  presume  to  enter  into  argument  on  the  technical 
question  as  to  the  relative  quality  of  the  imported  and  the 
home-made  carbons.  Why  the  manufacturers  to  whom  I  have 
referred  buv  their  carbons  from  abroad  is,  of  course,  a  matter 
for  their  judgment.  But  I  think  your  correspondent  will 
agree  that  it  is  not  desirable,  in  any  one's  intere.«t.  th,l.t 
official  interpretations  of  an  Act  affecting  the  busmess  com- 
munitv  shall  be  allowed  to  pass  unchallenged  if  they  appear 
to  be  "unreasonable.  This  seems  a  sword  with  two  edges; 
and  I  do  not  think  that  either  manufacturer  or  importer  is 
anxious  either  to  see  Customs  delays  increased,  or  the  power 
of  bureaucracy  magnified. 

Frank  W.  Challis. 

Secrefarii, 
Electrical  Importers'  and  Traders'  Association. 

London. 
October  Wth.  1921. 

A  Snction=gas  Problem. 

Your  correspondent  under  this  heading  on  page  530  does 
not  say  whether  the  complaints  occur  just  after  the  plant  is 
shut  down  or  during  the  time  the  tire  is  bemg  blown  up 
previous  to  starting. 

We  have  a  plant  that  has  been  running  since  191o  and  at 
first  we  had  complaints  (we  are  right  m  the  centre  of  a 
town).  Then  we  made  arrangements  to  ignite  the  waste  gas 
at  stopping  time,  when  the  waste  is  gas  rich  in  CO;  this 
bums  till  the  waste  gases  get  so  poor  as  to  be  incombustible. 

We  also  got  some  complaints  at  the  time  of  blowing  up 
when  the  suction  plant  wa,s  put  in.  but  as  this  merely  took 
the  place  of  a  pressure  plant  that  had  been  running  for  18 
years  we  told  the  complainants  that  it  was  purely  imagina- 
tion 'that  there  was  no  difference  in  this  respect  to  what 
had 'been  in  existence  for  the  last  18  years.  Only  one  man 
complained,  and  as  he  left  the  town  shortly  after  there  was 
no  further  trouble.  ,  ,        ^.  ,-^      c 

With  regard  to  the  water  from  the  scrubber,  the  quality  of 
the  coal  used  makes  a  considerable  difference ;  a  coal  rich  in 
sulphur  will  make  a  smelly  effluent,  the  smell  bemg  due  to  sul- 
phuretted hvdrogen.  Cheap  coals  suffer  in  this  resi)ect.  We 
pass  it  into  the  town  sewer  and  have  no  complaint,  our  drains 
being  fitted  with  a  ventilating  pipe  and  fresh  air  inlet  We 
find  the  fresh  air  inlet  valve  wants  looking  to  periodically  on 
account  of  the  gases,  or  fumes,  from  the  water  acting  on 
the  metal  hinges  of  the  mica  valves.  „    ^    .r 

D.   u.  T. 

October  mh,  1921.       

Patriotism  and  Unemployment. 

I  have  been  much  surprised  during  recent  months  at  the 
regular  way  in  which  vacant  appointments  are  given  to  men 
alreadv  in  positions.  Surely,  during  the  present  bad  times 
at  lea.st,  the  proper  and  patriotic  duty  is  to  fill  the  vacancies 
with  men  who  are  out  of  employment!  One  would  think 
that  people  who  are  supposed  to  be  educated,  such  as  electri- 
city committee  members  and  managing  engineers  of  electri- 
city supply  undertakings  would  see  to  this,  but  I  can  name 
sever;il  appointments  from  engineer  and  manager  downwards 
which  have  this  year  been  given  to  men  already  in  positions 
over  the  heads  of  g(X)d  men  who  were  unemployed  and  ap- 
plied for  the  posts  at  lower  salaries  than  are  being  paid ;  this 
does  not  help  the  latter,  or  the  ratepayers  to  get  cheap  elec- 
tricity, and  the  rjovernment  ought  to  intervene  In  the  matter. 

Again,  is  not  the  pre.wnt  mania  for  giving  all  the  work  to 
single  young  men  being  overdone?  It  seems  hopeless  for  an 
engineer  over  30  years  of  age  to  apply  for  a  job  at  all;  if 
he  is  married,  he  stands  no  chance  whatever.  I  have  heard 
of  cases  where  first-class  engineers,  married,  have  applied  for 
shift  jobs  in  small  stations  at  £5  to  JE6  per  week  and  have 


been  turned  down  in  favour  of  a  single  young  man  with  very 
little  experience.  Has  the  country  gone  raving  mad,  or  where 
are  we  drifting  to? 

It  would  also  appear  that  the  electricity  supply  industry  is 
getting  into  the  hands  of  a  ring.  Who  are  these  people  called 
the  .\ssoc'iated  Municipal  Electrical  Engineers  jvho  advertised 
in   the  Revikw  last  week   advising  as  to   the  salary   fur   the 

Eost  of  chief  engineer  and  manager  at  T^ong  Eaton?  flie 
long  Eaton  Council  has  been  frank  enough  to  state  the  salary 
offered,  and  those  who  do  not  agree  need  not  apply  for  the 
post;  it  is  to  be  hoped  the  Long  Eaton  Council  will  give  the 
country  a  lead  by  selecting  the  most  suitable  nnempIoye(i 
engineer  and  never  mind  the  A.M.E.E.   or  anvbodv  else. 


October  3lst,  1921. 


Wake  Up  England  I 


Single^phase  Traction  on  Railways. 

As  the  question  of  railway  electrification  is  rather  prominent 
at  the  moment,  before  any  definite  movement  is  made,  it 
seems  a  favourable  moment  to  review  the  merits  of  single- 
phase  traction. 

As  is  well-known,  this  method  embodies  most  of  the  good 
points  of  d.c.  and  a.c.  power  units  and  tran.smission  without 
their  disadvanbige ;  especially  is  this  so  on  fairly  long-distance 
schemes. 

As  compared  with  a.c. -d.c.  traction,  a  fully  single-phase 
system  would  prove  a  great  saving  to  the  raihvay  companies, 
both  in  capital  outlay  and  in  running  costs,  since  there  is 
no  need  for  rotary  transforming  stations,  with  their  attendant 
personnel  and  running  charges  at  definite  intervals  along  the 
route.  Fewer  sub-stations  could  be  used  with  single-pha.sc 
transformers  needing  only  occasional  skilled  inspection  and 
attention. 

I  am  aware  of  certain  inherent  difficulties  in  the  way,  but 
believe  it  possible  that  they  may  shortly  be  overcome,  and 
the  way  be  smoothed  for  single-phase  traction  to  come  into  its 
own.  Tlie  day  seems  not  far  distant  when  railway  electrifi- 
cation will  be  the  rule  rather  than  the  exception. 

Opinions  on  this  subject  would,  I  think,  do  the  industry  as 
a  whole  a  great  deal  of  good. 

W.   T.   Rushton. 

Levton. 
October  Wth,  1921. 

The  I.E.E.  Rules 

Is  it  necessary  to  add  a  d.p.  switch  and  fuses  to  an  ordinary 
fiat-iron  at  230  V  in  circuit  with  lights  and  a  two-way  distri- 
bution board? 

Is  it  necessary  to  install  a  5-amp.  d.p.  switch  and  fuses  (by 
I.E.E.  niles)  expressly  for  a  i-b.h.p.  motor,  with  a  starter  and 
double  automatic  features  at  230  V? 

If  the  master  d.p.  switch  and  starter  are  on  the  same  board, 
within  appreciable  distance  of  the  motor,  and  on  the  same, 
rateable  value  as  the  whole  installation,  can  we  not  add  some 
pendant  tiO-W  lamps  to  the  circuit  to  the  extent  of  .5  amps' 

Pilot. 

.October  28</i,  1921. 

A.C.  Organ  Blowers. 

In  view  of  the  interest  taken  in  the  above  correspondence. 
I  send  herewith  two  photographs  (obviously  taken  by  naked 
arc  light)  showing  a  blowing  device  for  adaptation  to  hand- 
blown  apparatus,  which  I  believe  is  commercially  marketed, 
though  I  do  not  know  by  whom. 

The  motor  is  of  J-h.p.  of  the  single-phase  squirrel-cage  in- 
duction type,  supplied  at  200  volts,  100  cycles,  and  running  at 
1,900  r.p.m. 

The  hemisphere  on  the  shaft  engages  with  the  tire  on  ttie 
cycle  wheel,  which  drives  through  cycle-chain  reduction  gear 
a  slowly  rotating  crank,  connected  to  the  blowing  handle. 


The  cai-ncr  nii   wliirli  iln    i"i    Js  mounted  is  pivoted  just 

below  the  hemisphere  in  a  Imc  with  its  centre,  and  the  outer 
end  is  borne  bv  a  roller  running  on  a  quadrant. 

By  means  of  a  wire  attached  to  the  mam  reservoir  in  the 
organ  the  whole  motor  is  swivelled  round  as  the  re.servoir 
deflates  and  so  causes  a  wider  part  of  the  hemisphere  to  make 
contact  with  the  tire,  thus  raising  the  gear,  as  shown  in  the 
second  photograph.  The  return  is  effected  by  the  spring  seen 
in  the  foreground.  Means  are  provided  for  slackening  the 
wire  for  starting  up,  &c. 
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The  apparatus  is  enclosed  in  a  double-walled  case,  packed 
with  sawdust,  which  makes  it  practically  silent.  Sufficient 
ventilation  occurs  to  prevent  overheating. 

n  run  light  very  much,  the  tire  suffers  considerably  from 
the  twisting  action  of  the  hemisphere,  and  emits  a  squeaking 
noise. 

One  would  think  that  a  driver  which  came  to  a  point  on 
the  shaft  and  curved  out  to  a  shape  approaching  that  of  a  disk 
(the  pivot  being  placed  at  one  side  of  the  shaft)  would  over- 
come this  difficulty  and  also  give  the  maximum  rate  of  rise 
of  gear  at  full  load  when  the  reservoir  is  lowest,  just  when  it 
is  most  needed. 

Ff  J.  A. 

Derby. 

October '24th,  1911. 

[This  device,  known  as  the  "  Riitasphere,"  was  described  in 
our  issue  of  December  17th,  1909,  p.  976.  The  hemisphere 
was  of  ajluminium.  The  makers  were  the  Kinetic  Co.,  Ltd., 
Lincoln.— Eds.  Elec.  Rev.] 


I  have  read  with  interest  the  letters  on  this  subject,  and  as 
it  is  not  a  job  that  the  average  electrical  engineer  meets,  it 
may  be  of  interest  to  tell  how  I  got  over  an  interesting  but 
tricky  installation  that  I  found  whilst  canvassing  for  work 
about  two  years  ago. 

A  gentleman  wanted  an  organ-blowing  and  automatic  purnp- 
ing  plant.  He  had  had  two  e.stimates,  both  of  which  specified 
for  two  motors,  one  motor  on  the  blower  and  one  motor  on 
the  pump,  but  he  wanted  only  one  motor  to  operate  both  if 
possible.  Supply  pressure  lUO  volts,  50  periods,  single-phase; 
organ,  3-manual  in  drawing  room;  position  for  blower,  motor, 
and  pump  in  cellar  under  .=icullery,  about  25  ft.  from  the 
organ,  with  7  angles ;  the  pump  to  be  automatic  and  the 
blower  to  be  controlled  from  the  organ. 

The  following  is  what  1  specified  and  installed  :  Century 
motor.  Rotary  Co.  pump,  running  at  350  to  400  r.p.m..  Roots 
blower  running  at  same  speed,  one  air  chest,  one  double-poie 
float  switch,  and  double-pole  change-over  switch. 

The  pump  and  blower  were  mounted  pulley  to  pulley 
(pulleys  same  size)  and  the  motor  pulley  (wide)  in  line  with 
the  centre  of  the  other  pulleys  for  an  endless  belt  drive.  The 
motor  when  pumping  was  controlled  by  the  float  switch, 
which  gave  an  automatic  supply  of  water.  The  motor  when 
blowing  was  contx'oUed  by  the  change-over  switch  fixed  at  the 
side  of  the  organ,  which  cut  out  the  float  switch.  The  belt 
was  changed  from  one  pulley  to  the  other  by  striking  gear 
connected  by  rods  and  cranks  to  a  lever  at  the  side  of  the 
organ.  The  wind  was  controlled  by  tlie  air  chest,  which  had 
two  valves,  an  electric  valve  operated  by  contacts  on  the  organ 
bellows  and  a  safety  valve  operated  by  the  bellows  of  the 
air  chest  in  case  the  electric  valve  failed.  The  safety  valve 
in  the  organ  bellows  was  also  left  in  operation,  but  by  re- 
leasing the  wind  at  the  air  chest  in  the  cellar  with  the  elec- 
trically-operated valve,  it  stopped  the  hissing  of  escaping  air 
at  the  organ.  We  installed  a  metal  wind  trunk  fir.st,  but  the 
metal  pipe  carried  «11  the  noise  of  the  blower  and  motor  to 
the  organ ;  we  replaced  it  with  a  wood  trunk  and  put  a  felt 
box  over  the  blower,  after  which  you  could  not  hear  the  motor 
or  blower  at  the  organ. 

There  is  also  on  the  market  a  patent  blowing  apparatus  for 
connecting  direct  to  the  lever  of  the  organ  bellows,  consisting 
of  a  motor  on  a  turntable  with  a  turned  wood  hemisphere 
on  the  spindle  and  a  cycle  wheel.  This  apparatus  is  suitable 
for  alternating  or  direct  current. 

George  T.  Church. 

Chertsey. 
October  'Mth,  1931. 


Wear  of  Rofary=Converter  Slip=rings. 

A  correspondent  over  the  nom  ik  plume  of  "  Koocaf  " 
asked,  through  the  hospitable  "  Correspondence  "  columns  of 
the  May  20th  Review,  for  advice  about  rotary-converter  slip- 
rings.  The  writer,  and  also  Mr.  B.  T.  Smith,  offered  a  hint 
or  two,  and  would  be  very  glad  to  hear  further  from 
"Koocaf,"  and  hope  that  this  will  catch  his  eye,  and  that  ho 
will  be  able  to  express  himself  as  satisfied. 

W.  G.  Stuart. 
Trethomas. 
October  %th,  1921. 


Thunderstorm  Phenomena. 

With  reference  to  the  above  subject,  whilst  in  South  Africa 
SQUio  years  ago  the  writer  had  eimilar  experiences  as 
follows :  — 

1.  A  corrugated-iron  building  was  efKciently  earthed  in  foin- 
places,  and  had  a  telephone  fitted  therein.  Tlie  instrumetit 
was  protected  by  a  lightning  discharger  fixed  immediately 
above  it.  Some  excitement  was  caused  one  evening  during 
a  thunderstorm  just  as  dinner  was  being  served.  A  servant 
was  passing  the  telephone,  which  was  fixed  in  a  passage. 
when  a  flash  and  loud  report  occurred.  The  servant  dropped 
the  tureen  he  was  carrying  and  ran.  The  writer,  on  making 
an  examuiafion,  discovered  that  the  earth  wire  from  the  dis- 
charger was  taken  through  a  small  window  near  by  and  laid 
along  the  roof  of  the  passage  and  connected  to  a  water  tan 
about  60  feet  distant. 


He  is  of  the  opinion  that  the  lightning  discharge  flashed  over 
between  the  di.scharger  and  the  building  in  preference  to  fol- 
loweriiig  the  path  provided  via  the  earth  wire.  Holding  thia 
opinion,  the  discharger  earth  wire  was  removed  from  the 
water  tap  and  connected  to  the  building,  the  length  of  earth 
wire  being  now  reduced  to  not  more  than  3  or  4  feet.  No 
further  trouble  was  experienced. 

2.  The  occupant  of  a  corrugated-iron  bungalow  wired 
throughout  in  wood  casing  complained  of  the  large  number 
of  breakages  of  metallic-fihiinent  lamps  therein. 

The  breakages  were  at  first  attributed  to  an  inferior  type  of 
lamp  supplied.  After  paying  very  heavily  for  lamp  renewals, 
it  was  reported  by  the  occupant  that  he  had  observed  that  the 
broken  lamps  were  invariably  discovered  on  switching  on  at 
dusk,  and  after  there  had  been  a  thunderstorm  during  the 
day. 

,\fter  this  discovery  he  had  given  instructions  that  on  the 
appi'oach  of  a  thunderstorm  during  the  day.  lamps  were  to  be 
removed  from  their  holders,  and  by  so  doing  he  was  saved 
some  expense  in  lamp  renewals. 

The  supply  in  this  instance  was  underground,  d.c,  3-wire 
system,  240  volts  outer  to  neutral. 

The  writer  not  being  satisfied,  made  an  inspection,  and  dis- 
covered that  the  bungalow,  built  on  brick  piles,  had  not  been 
earthed.  The  building  was  earthed,  and  this  is  believed  to 
have  cured  the  trouble. 

As  for  an  explanation,  one  can  only  suggest  that  in  this  in- 
stance a  charge  was  induced  in  the  internal  wiring  of  the 
building;  one  side  being  connected  to  the  neutral,  a  path  was 
thereby  provided  for  neutralising  these  induced  charges  via 
the  lamps  and  flashing  over  switch  breaks. 

To  avoid  a  repetition  of  the  trouble  at  Alverstoke,  Hants., 
the  writer  suggests  that  :^ 

1.  The  telephone  earth  wue  appears  to  have  inductance, 
possibly  due  to  the  numerous  angle.«  through  which  it  passes. 
A  shorter  or  more  direct  route  should  be  chosen. 

2.  Assuming  that  the  earth  wire  of  the  telephone  discharger 
has  inductance,  the  lightning  discharge  fla.shed  over  between 
the  lightning  di.scharger  and  the  electric  light  distribution  box 
and  thence  to  the  neutral  of  the  .3-wire  supply,  on  account  of 
the  neutral  offering  a  path  connected  with  earth  and  of  less 
inductance. 

M.   E. 
Sheerness. 
October  %5th,  1921. 

Grinding  v.  Turning  Commutators. 

My  attention  has  been  drawn  to  the  above  correspondence, 
and  I  think  it  would  bQ  as  well  to  draw  the  two  gentlemen's 
attention  to  the  fact  that  the  simplest  way  of  truing  up  a 
commutator  is  to  use  a  hand-grinding  block  for  ridges,  flats, 
of  high  micas.  This  block  can  be  obtained  at  a  mere  fraction 
of  the  cost  of  any  of  the  other  methods,  and  the  block  is  so 
constructed  that  it  will  not  glaze  with  the  copper,  as  a  car- 
borundum block  will  do;  the  only  thing  necessary  is  to  have 
a  block  suitable  for  the  diameter  of  the  commutator,  and  to 
apply  it  as  soon  as  there  is  any  sign  of  ridges,  flats,  or  high 
micas. 

Don't  leave  it  till  vou  have  a  commutator  like  a  ploughed 
field. 

Andrew  A.   Hurry, 
For  the  Commutator  Grinding  Block  Co. 

Greenock. 
October  31st,  1921. 


[Other  letters  are  unavoidably  held  over. — Eds.  Elec.  Rev.] 


Wireles*  Control  of  Fog  Signals. — A  wireless  development 
of  interest  to  seafarers  has  resulted  from  the  demand  for  a 
means  of  controlling  fog  signals  off  the  coast  and  at  the 
mouths  of  estuaries.  This  afforded  a  somewhat  unusual  pro- 
blem, sinca  to  be  of  use  the  receiving  apparatui  musi  be 
capable  of  functioning  without  any  adjustment  or  attention 
for  long  periods.  Also  it  must  operate  without  fail  when 
required,  and  must  not  be  liable  to  accidental  operation  by 
wireless  signals  other  than  those  to  which  it  is  designed  to 
respond.  'The  practical  solution  has  been  provided  by  a  com- 
bination of  an  miproved  form  of  the  otherwise  obsolete  coherer 
acting  in  conjunction  with  a  tuned  mechanically  oscillating 
relay.  A  wireless  transmitter,  suitably  sitnat<?d  on  shore,  is 
caused  to  send  out  a  serie.i  of  "  dots  "  by  means  of  a  control- 
ling pendulum  to  which  the  receiver  relay  is  tuned.  The  dot 
signals  are  received  upon  a  small  aerial  on  the  fog  pun  or 
beacon,  and  each  dot  acting  on  the  coherer  causes  a  local 
current  to  apply  an  impulse  to  the  tuned  relay  and,  at  the 
8.i.me  time,  to  operate  a  tapper  wliich  provides  the  necessary 
decohering  action.  The  relay  is  thus  caused  to  swing  through 
an  arc  which  increases  with  each  impulse  until  the  relay 
contacts  meet  and  the  gas  valve  or  other  mechanism  is 
operated.  App.iratus  of  this  description  is  to  be  found  in  the 
Clyde,  where  the  fog  guns  at  Fort  Matilda  and  Rosencath 
Patch  are  operated  from  Gourook  Pier.  It  is  understood  that 
the  system  is  entirely  sati-sfactory  and  has  demonstrated  its 
immunity  from  interference  under  excectionally  adverse  con- 
ditions.—TA«  Tim»$  Trade  Suppltment. 
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BUSINESS    NOTES. 


650    H.  Stowcll      

13     Watkinscin        

:5     Beardsall    &    Co.,    Ltd. 


Bankruptcy  Proceedings.— Fuederick  Chakles  Nichols, 
trading  iii  purtnership  with  Margaret  Pai-ks.  as  the  bcax- 
borough  Mowr  &  Accessories  Supply  Co.,  W.  South  Street, 
Scarl^.)rough.  Yorkshire,  electrical  and  motor  engineer.— ihe 
public  examination  of  this  debtor  was  held  on  October  ioth 
at  Scai-borough.  The  statement  of  affairs  showed  liabilities 
£372  against  assets  i'M.    The  e.xaiuinatiou  was  closed. 

George  Willums  Enlull.  trading  as  Endall  &  Co.,  Canal 
Motor  Works.  Canal  Bridge,  Church  Street,  St.  Helens. 
Lancashire,  electrical,  mechanical  and  automobile  engineer.— 
The  first  meeting  of  the  creditors  of  the  above  was  held  re- 
centlv  at  the  offices  of  the  ofliiial  receiver,  11,  Dale  Street, 
laverpool.  The  receiving  order  was  made  on  debtor's  own 
petition.  According  to  the  statement  of  affairs  the  unsecured 
liabiUties  amounted  to  £1.893.  against  net  assets  £338.  Ihe 
assets  comprised  stock  in  trade,  machinery,  and  good  book 
debts.  Debtor  attributed  his  failure  to  bad  trade  and  illness. 
It  appeared  that  after  having  been  in  th?.  employ  of  an  en- 
gineering firm  in  Manihester  for  two  years,  he  went  to  St. 
Helens  in  February,  l'Jl.3,  and  commenced  business  as  an 
electrical,  mechanical,  and  automobile  engmeer  with  about 
£15  capital.  For  the  first  two  years  he  was  successful,  but 
subsequently  he  was  ill,  and  on  his  return  to  the  business 
he  was  obliged  to  obtain  financial  assistance  from  a  friend, 
who  lent  him  £'XiO.  As  security  he  signed  an  agreement  which 
purported  to  give  a  charge  over  his  plant,  tools,  and  stock  in 
trade.  The  £200  with  interest  was  still  owing  at  the  date  of 
the  receiving  order,  and  the  creditor  had  proved  as  bemg 
unsecured  for  the  amount.  Tn  April,  1918,  debtor  removed  to 
his  present  address,  where  he  traded  until  January,  1920,  when 
he  took  a  partner,  who  proviileil  £500  capital.  Debtor  stated 
that  at  this  time  his  own  capital  cnn.^isted  of  stock  and  business 
effects  valued  at  £2,000.  The  partnership  lasted  until  May, 
19-20.  when  the  partner  retired.  In  order  to  repay  the  balance 
of  capital  to  the  outgoing  partner  the  debtor  obtained  a  loan 
of  £540  for  which  he  gave  a  promissory  note  for  £600.  pay- 
able in  12  months.  He-  stated  that  he  had  since  repaid  about 
£170.  Debtor  became  aware  of  his  position  in  July,  1930,  but 
continued  in  the  hope  that  the  business  would  improve.  At 
the  time  of  the  receiving  order  two  creditors  had  obtained 
judgment  against  him  for  £480,  and  three  were  sumg  hun. 
The  creditors  decided  to  appoint  Mr.  F.  T.  P.  Deyes,  C.A.. 
of  51.  North  John  Street,  Liverpool,  as  trustee  of  the  estate. 
The  following  are  creditors  :—  ^ 

J.     A.     Gamble 
Howard     &    Applcton 

Hall    &     Hall!.'.'         '.'.'.         16 

J.  Jones  and  J.  E.  Jones  (Jones  &  Son),  electrical  engineers, 
7  Chapel  Street,  Penzance.— First  and  final  dividend  ot  9s. 
in  the  £,  payable  November  8th  at  the  trustee's  (Mr.  W.  C. 
Pezzack)'  office.  Public  Buildings,  Penzance. 

J.  Jones  (separate  estate),  electrical  engineer,  carrying  on 
business  in  co-partnership  with  J.  R.  Jones  (J.  Jones  &  Son) 
at  7.  Chapel  Street,  Penzance,— First  and  final  dividend  of 
20s.  in  the  £  payable  November  8th  at  the  trustee's  (Mr.  W.  C. 
Pezzack)  office,  Public  Buildings,  Penzance. 

E.  S.  EuM  and  J.  Walton  (Elam,  Walton  &  Co.).  elec- 
tricians, Kingston-upon-Hull.— Trustee  (Mr.  G.  H.  Acheson. 
O  R..  York  Citv  Bank  Chambers,  Hull)  released  October  17th. 

F.  J.  Martland  (P.  Martland  &  Co.),  electrical  engineer, 
Albion  Yard,  Millgate.  Wigiin.— Receiving  order  made  October 
2oth  on  debtor's  own  petition. 

J.  V.  Bell,  electrical  engineer.  21.  North  Bar  Withm, 
Beverlev,  Yorks.— First  and  final  dividend  of  6s.  in  the  £, 
payable'  at  Victoria  Chambers,  Bowlalley   Lane,  Hull. 

P.  A.  S.  WoRMCLL  (Lewi.sham  Electric  Wiring  Co.).  elec- 
trical engineer,  27.3,  High  Street,  Lewisham,  S.E.— Receiving 
order  made  October  26th  on  debtor's  own  petition.  Fir.st 
meeting,  November  8th,  at  29,  Russell  Square,  W.C.  Public 
examination.  November  15th,  at  the  Court  House,  Greenwich, 
S.E. 

F.  J.  Martland  (F.  Martland  &  Co.).  electi-ical  engineer, 
Albion  Yard,  Millgate,  Wigan.— First  meeting.  November  8th 
at  the  Official  Receiver's  Offices,  ] Liverpool.  Public  examina- 
tion, November  15th,  at  the  Court  House,  Wigan. 

Reduction  of  Capital. — Comfania  di:  Electricidad  de  i.a 
Provincu  de  Boenos  Aires.  T/m. — A  petition  for  confirming 
the  proposed  reduction  of  the  capital  of  the  company  from 
£825.000  to  £562,500  is  to  be  heard  by  the  High  Court  on 
November  15th. 

Company  Liquidations. — Phonophone  Constrdction  Co., 
Ltd. — Winding  up  voluntarily.  Liquidator :  Mr.  T.  .Jones, 
Broad  Street  House,  New  Broad  Street,  E.G.  Meeting  of 
creditors  was  called  for  November  .3rd 

Telephone  i^f^NnPACTriRiNO  Co..  Tttd. — Meeting  November 
28th.  at  2  and  3.  Norfolk  Street.  W.C.  2.  to  hear  an  account 
of  the  winding  up  from  the  liquidator,  Mr.  C.  W.  Rooke. 

Guildford  ELF.fTRiciTy  Scpi'i.v  Co.,  Tjtd. — Winding  up 
voluntarily.  Linuid.Ttor  :  Mr.  B.  D.  Holroyd,  6.  Great  Win- 
ch^-iter  Street,  E.C.G. 

Mersey  EJlectrical  Engineering  Co.,  T/rn.— Meetinct  of 
members  called  for  November  30th  nt  24.  North  .John  Street. 
Liverpool,  to  hear  an  account  of  the  winding  up  from  the 
liquidator,  Mr.  T.  L.  Hanmer. 


New  Process  Electrical  Lamp  Co.,  Ltd. — Winding  up 
voluntarily.  Liquidator  :  Mr.  W.  S.  Deyes,  10.  Cock  Street, 
Liverpool.     Meeting  of  creditors,  November  11th. 

Dissolutions  of  Partnership. — Pengillv  &  Burgess,  elec- 
trical engineers.  6,  Ormonde  buildings,  Station  Road,  iipsom. 
—Messrs.  11.  \V.  PengiUy  and  G.  1'.  Bm-gess  have  dissolved 
partnership. 

Electric  Block  Co.,  electric  block  makers.  Gaol  Lane, 
Halifax.— Mr.  S.  Fowler,  Mr.  A.  Hoyle,  and  Mr.  F.  E.  Orow- 
ther  have  dissolved  partnership.  Mr.  Crowther  will  attend  to 
debts. 

Bravne  &  Thomas,  electrical  engineers,  106.  Walm  Lane, 
Cricklewood. — Mr.  G.  E.  Thomas  and  D.  H.  Brayne  have  dis- 
solved partnership.  Mr.  Brayne  will  attend  to  debts  and  con- 
tinue the  business. 

Trade  Announcements. — The  registered  office  of  the  English 
Electric  &  Siemens  Supplies,  Ltd.,  has  been  transferred  to 
the  company's  city  premises.  38  and  39,  Upper  Thames  Street, 
E.G.  4.    All  communications  should  be  sent  there. 

Mr.  E,  PiCKBOUBN  (The  G.  &  P.  Eletcrical  Co.,  electric  . 
factors  and  importers),  29,  Heathcote  Street,  Nottinghamij 
wishes  to  receive  catalogues  and  price  Usts. 

The  lease  of  their  premises  having  expired,  Messrs.  Albert 
C.  Hands  &  Sons  have  removed  their  offices  and  showroorngf 
to  57,  Shoe  Lane,  Charterhouse  Street,  I^ondon,  E.C.I.    Tele-' 
phone  No.  :  llolborn  2L5. 

Messrs.  Warren  Bros.  (J.  W.  F.  Warren  and  S.  N.  Warren, 
founders  of  Warren,  Beattie  &  Co.,  Ltd.)  have  started  in, 
business  as  electrical  engineers  and  manufacturers'  agents  atj 
I'rudeutial  Chambers,  Middlesbrough.  The  principal  manu-j 
facturers  whom  they  will  represent  will  be  the  Ateliers  de 
Constructi(ins  Electriques  de  Charleroi.  They  will  also  carry 
large  stocks  of  wires,  cables,  and  motors. 

The  Gorwall  Trading  Co.,  of  40.  Shaftesbury  Avenue,! 
London,  W.  1,  are  the  sole  agents  in  the  British  Empire  of| 
Messrs.  Kieserling  &  Albrecht,  for  all  kinds  of  metal-working jj 
machinery.  ° 

Messrs.  Mrdway's  Safety  Lift  Co.,  Ltd.,  of  London,  have  ( 
just  opened  a  new  branch  office  at  131,  Oxford  Road,  All  Saints, 
Manchester  (telephone  No.  :  Central  1764),  with  a  special  stafEj 
of   skilled   engineers. 

Catalogues  and  Lists. — The  "  Coventry  "  Chain  Co.,  Ltd., 
Spon  End  Works,  Coventry. — An  illustrated  pamphlet  de- 
scribing "  The  Coventry  "  chain   coupling. 

SiMPLE.x   Conduits,   Ltd.,   Garrison  Lane.   Birmingham. — A 
well-illustrated  and  priced   booklet  dealing   with  "  Plexsim 
fires^  including  a    "  projector  "   bowl  fire.     Also   a  showcard' 
dealing  with  the  latter. 

Messrs.  Higos  Bros.,  Sand  Pits,  Birmingham.—"  Monthly 
Magazine  "  for  November,  containing  the  usual  features  and 
including  particulars  of  solid  and  strande(*  copper  conductors — 
B.E.S.."^.  specification. 

The  Brompton  &  Kensington  Accessories  Co.,  Ltd.,  254v 
260,  Earl's  Court  Road.  S.W. — An  illustrated  catalogue  o£ 
electrical  cooking  and  heating  apparatus,  including  ovens, 
urns,  hot  plates,  fish  fryers.  &c.  ."Mso  a  booklet  of  testimonials 
from  clients. 

Messrs.  W.  T.  Henley's  Telegraph  Works  Co..  Ltd.,  Blom- 
field  Street,  London  Wall,  B.C.  2.— List  W.O.  1,  an  illustrated 
pamphlet  giving  particulars  and  prices  of  500-V  switch  fuses 
for  currents  up  to  500  A,  and  of  porcelain  handles  fitted  with 
i|uii'k-brpak   links. 

Electric  Fires,  Ltd.,  King  Street,  Norwich. — A  well-pro- 
duced catalogue  giving  illustrations,  details,  and  prices  ot 
various  types  of  fires,  heaters,  boiling  rings,  grillers.  &c. 

The  British  Aluminium  Co.,  Ltd.,  109,  Queen  Victoria 
Street,  E.C.  4. — A  post  card  for  the  use  of  inquirers  for  in- 
formation regarding  the  various  uses  of  aluminium. 

Messrs.  Rich  &  Bundy.  13,  New  Road,  Ponders  End,  N. — 
.\n  illustrated  hst  of  "  Hot^Spot  "  heating  and  cooking  ap- 
pliances, including  grills,  immersion  heater.i,  fires,  &c.  Fully 
priced. 

The  Cowper-Coles  Manueacturing  Co.,  Sunbury-on- 
Thames.— A  booklet  and  a  pamphlet  dealing  with  the  preserva- 
tion from  corrosion  of  iron  and  steel  by  means  of  tbo 
"  Sherardizing  "  process. 

The  Cowper-Coles  Galvanizing  Co.,  Sunbury-on-Thames. — 

A  pamphlet  describing  the  Cowper-Coles  electro-galvanizing 
process. 

The  Zenith  Manufacturing  Co.,  Villiers  Boad,  Willesden 
Green,  N.W.  2.— A  priced  leaflet  giving  particulars  of 
"  Zenite  "  vitreous  enamelled  resistance  units. 

Engineering  &  Lighting  Equipment  Co.,  TiTD.,  Sphere 
Works,  St,  Albans.— An  illustrated  and  priced  list  of  ship, 
dock,  mill,  and  colliery  lighting  fittings. 

Messrs.  Ward  &  Golhstone.  Ltd.,  Frederick  Road,  Pendle- 
ton, Manchester.- An  illustrated  and  priced  pamphlet  describ- 
inc  the  "  Vigil  "  watchman's  lamp  for  projecting  a  long  or 
wide  beam. 

Messrs.  Charles  Churchill  &  Co..  Ltd.,  9-15,  Leonard 
Street,  Finsbury,  E-O.  2.— An  illustrated  and  priced  catalogue 
of  Norton  grinding  wheels  of  numerous  types,  diamond  tools 
for  truing  grinding  wheels,  oilstones,  and  grinding  machines. 
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I  Babimab,  Ltd.,  10,  Pola.ud  Street,  Oxford  Street,  \V.  1.— A 
I  vest  pocket  booklet  giving  examples  of  the  efficiency  of  the 
I  firm's  welding  system,  with  letters  from  clients. 
I  ywilcuGEAK  &  (JowANS,  LTD.,  Elsmore  Koad,  Old  Tratt'ord, 
j  Manchester. — Catalogue  Section  3,  illustrating  numerous  ex- 
amples of  minmg  tyiie  switchgear,  wjtn  full  descriptions  and 
,   dimensions. 

j  The  Arora  Co.,  Loughborough.  Leicestershire. — A  priced 
and  illustrated  pamphlet  of  hres  and  warming  plates,  includ- 
ing the  "  iialo  "  bowl  fire. 

Mr.  S.    Utting,  Grosveuor   Mansions,  82,    Victoria   Street, 
S.W.  1. — An  illustrated  publication  dealing  with   "  Thennix 
air  heaters  and  a  pamphlet  descnbmg  tests  on  one  of  these 
heaters  applied  to  a  small  Belleville  boiler. 

The  Engineers'  Ballot  Result. — The  Times  gives  the  de- 
tailed liguies  of  the  ballot  vote  of  the  engineering  and  ship- 
building trade  unions  which  resulted  in  a  majority  ut  '.i'.i.Soy 
in  lavoui'  of  the  employers'  proposal  to  withdi'aw  tUe  Ministry 
of  Munitions  bonus  m  three  stages,  starting  iNovember  ist. 

"  'ihe  hgures  show  that  the  unskilled  and  semi-skilled 
workers  represented  by  the  National  federation  of  General 
Workers  and  the  unions  included  in  the  federation  of  Ku- 
gineermg  and  Shipbuilding  Trades  voted  m  favom'  of  the 
reductions,  while  the  iVmalgamated  linymeering  Union  was 
opposed  to  them.  In  the  i'^ederation  ol  Lngineeiing  and  Ship- 
building Trades  the  only  large  union  givmg  an  adverse  vote 
was  that  of  the  boilermakers.  The  votes  cast  by  the  three 
main  bodies  were  ; — 

For.       Against. 

General  'Workers'  Federation 58,299        26,837 

Amalgamated  Jiingiueering   Union      ...        48,97b        t)ti,b8'2 
iingineers  and  Shipbuilders     49,595        47,3Ti 

The  total  represents  about  20  per  cent,  of  those  entitled  to 
vote." 

Far  Sale. — Leigh  (Lanes.)  Corporation  Electricity  Depart- 
ment has  lor  sale  a  reversible  booster  set,  consislmg  of  a 
do-n.p.,  440-V,  d.c.  motor,  auect  coupled  to  two  boosters. 

Vvuichester  Corporation  iiilectricity  Department  has  tor  ihs- 
posal  a  quantity  of  Venner  street  lightmg  time  ewiches. 

Ijeek  Urban  District  Council  has  lor  uispoaal  two  Andrews 
lOO^b.h.p.  horizontal  gas  engmes  direct  coupled  to  two  t)U-k\\ 
d.c.  dynamos,  i^or  lull  particulars  see  om'  advertisement 
pages  to-day.) 

Inquiries. — Impuhc  or  Solenoid  Upciuicd  tSwiich. — A  corre- 
sponueut  seeks  miurmatiou  as  to  the  makers  ot  an  "  impulse 
or  solenoid  operated  switch  suitable  lur  switchmg  on  motors 
up  to  10  h.p.  on  a  2tJt>/400-volt,  oO-cycle  a.c.  supply.  Ihe 
switch  is  to  be  controlled  by  jjush  outtons  some  distance  away. 
A  contactor  type  switch  is  not  desued  owmg  to  noise,  tue 
motors  being  used  for  organ  blowing. 

tltectricaliy  Heated  bhaciiii/  Jr'ot. — We  are  asked  for  the 
manulactuiers  of  a  porcelam  electrically  heated  shaving  pot 
of  the  immersion  type,  the  heating  element  being  hxed  on  the 
underside  of  the  lid. 

Ceiling  Fan. — Makers  of  the  "  Export  "  ceiling  fan  are 
asked  for. 

Forthcoming  Exhibitions. — The  following  exhibitions  are 
being  organised  ; — 

London. — Kovember  17th  to  25th,  Public  Works,  Roads  and 
Transport  Exhibition;  February  27th  to  March  10th,  1922, 
British  Industries  Fair;  March  1st  to  25th,  1922,  Ideal  Home 
Extiibition. 

BiEMiNUHAM.— February  27th  to  March  10th,  1922,  British 
Industries  Fair. 

Oardiki'.— May  to  October,  19'22,  Welsh  National  Exhibition. 

Beilqium  (ifrusseZs).— April  3rd  to  19th,  1922,  Commercial 
Fair. 

France  (Lyons).— March  1st  to  15th,  1922,  Spring  Fair. 

Holland  (Amsterdam). — November  26th  to  December  20th, 
International  Electrical  Exhibition.  (Utrecht). — February  21st 
to  March  3j<1.  1922,  International  Fair. 

Spain  (Banelona). — March  15th  to  25th,  1922,  Samples  Fair. 

United  States  (New  Yorfe).— January  loth  to  23th,  1922. 
General  Merchandise  Fair. 

Rebate  in  Spanish  Customs  Duties  on  Machinery The 

Spanish  Embassy  announces  that  as  a  result  of  information  put 
before  the  Ministry  of  l''inance,  a  Royal  Order,  dated  October 
22nd,  1921,  published  in  the  Caceta  de  Madrid  of  the  foUowmg 
day,  has  been  issued  by  the  Spanish  tiovernment.  by  which 
the  following  concessions  aie  granted  :  — 

1.  In  view  of  the  provisional  character  of  the  existing  Customs  duties  and 
as  .,n  exception  machinery,  accessories,  mechanical  inlpletncnis,  and  working 
tools  contracte^I  for  previous  to  May  17th  last  wilt  be  considered  exempt  from 
Ihe  increasc^l  duties  established  by  the  Royal  Order  of  May  ITtli  last,  pro- 
vided the  manufacturers  can  prove'  that  such  gowls  ore  dcstineil  to  be  appliixl 
or  installed  for  their  own  indu:itrv.  To  these  goods  will  be  applic\l  the  tariff 
of  1911,  with  the  subsequent  modifications,  including  those  established  by  the 
Royal  Order  of   November  26Ui,  1920,   up  to  the  present    date. 

2.  This  privilege  will  be  applied  as  much  to  goods  which  arc  shown  to  have 
been  imported  since  May  17lh  as  to  those  which  may  be  awaiting  importation. 

—Renter's  Trade  Service. 

Dockyard  Discharges. — In  consequence  of  the  scarcity  of 
^'ork  in  the  boilermaKing  and  electrical  engineei'ing  branches 
at  Sheerness  Dockyard,  it  has  been  necessary  to  issue  notices 
for  the  discharge  of  a  number  of  boilermakers  and  electrical 
fitters.— Morning  Post. 


Book  Notices. — "  Lloyds'  Register  of  Shipping  .  P.eport  of 
the  Society's  Operations  during  the  year  19'A)-21.  "  London: 
Lloyds'  Kegister  of  Shipping. — This  report  contains  details  of 
shipping  claasihed  durmg  the  year,  kc. 

"  The  Geology  and  Mineral  Kesources  of  the  Serb-Croat- 
Slovene  State,  by  D.  A.  Wray,  B.Sc,  F.G.S.  (107  pp.  with 
maps  and  diagrams.)  London  ;  H.M.  Stationery  Office  (a'.E. 
383).  Price  bs.  Od.  net.- This  is  the  report  ot  tfie  geologist 
attached  to  the  British  Economic  Mission  to  Serbia.  J  he  coal 
and  iron  pre  resources  are  exhaustively  dealt  with,  and  notes 
on  the  state  of  the  workmgs  are  included. 

"  Ab.solute  Measurements  m  Electricity  and  Magnetism,"  by 
A.  Gray.  Second  edition,  pp.  xix-t-83( ;  200  hgs.  London : 
MacmiUan  &  Co.,   Ltd.     Price  42s.  net. 

■'  Elektrische  Fordermaschinen,"  by  Prof.  W.  PhiUppi. 
Leipzig  :  S.  Hii-zel. 

"  Kadiations  from  Slow-P^adium."  by  John  3.  Eramer,  with 
a  note  on  their  therapeutic  value,  oy  John  Hall-Edwards. 
Pp.  105;  53  figs.  London:  Bailliere,  Tindall  &  Cox.  Price 
l'.is.  bd.  net. 

■■  The  English  Electric  Journal,"  'Vol.  I,  No.  7,  July-October, 
1921.  London  ;  'ihe  English  Electric  Co..  Ltd.  Price  Is.  net. 
— This   number   contains    "  Keliectious    on    Unemployment," 

Mechanical  Advantages  of  Electric  Locomotives  compared 
with  Steam.  "  by  Sir  Vincent  Raven,  K.B.E..  a  description 
of  a  motor  installation  in  a  large  textile  factory,  by  J.  S. 
Handles,  A.M.I.E.E..   and  other  mterestmg  articles. 

"  Questions  and  Solutions  in  Magnetism  and  Electricity," 
by  W.  J.  White.  Pp.  108.  London:  S.  Rentell  &  Co..  Ltd. 
Price  2s.  6d.  net. 

We  have  received  the  first  number  of  ''  Electrical  Wonders 
of  the  World,"  by  F.  A.  Talbot,  anew  serial  publication  pub- 
lished by  Cassell  &  Co.,  Ltd.,  to  be  completed  m  24  fortnightly 
parts  at  Is.  e^eh  net. 

The  Swiss  Oerlikon  Engineering  Works. — The  accounts 
ol  tue  Aiaschmenlaorik  Oeriikon,  lor  Vd'M-'M,  show  net  piouis 
oi  i,obi,UUU  ir.,  as  comiiared  with  2,o6tJ,UU0  tr.  in  lue  pre- 
vious year,  ihe  mvestmeut  account  uas  risen  Irom  oXo,uM 
11.  m  ±Vi.\)-M  to  l,3oo,(jUU  ir.  last  year,  the  increase  Demg  m 
connection  witn  tue  company  s  participation  m  an  tuigush 
company  which  took  over  the  bwiss  company's  sales'  l;ureau 
in  Loudon. 

Advance  in  German  Prices. — The  Berlin  Osram  Co.,  on 

October  liist,  issued  a  notice  intimatmg  that  the  war-lime 
surchai'ge  ol  250  per  cent,  on  the  ust  prices  would  be  m- 
creased  to  3U0  per  cent,  as  from  October  •z.Utn,  m  consequence 
ol  the  constant  rises  in  wages  and  raw  materials.  Orders  on 
the  books  at  that  date  win  be  executed  m  accordance  witu 
contract  conditions  at  the  surcharge  ot  ".^oO  pei'  cent,  until 
iNovember  30th,  but  those  not  carried  out  by  then  wiu  be 
subject  to  the  additional  50  per  cem. 

Ihe  iJoreigu  irade  department  for  electrical  manufactures 
announces  that  in  accordance  with  the  change  in  circum- 
stances, electric  heating  and  cooking  appliances  can  now  only 
be  sold  in  foreign  cm'reucy  to  countries  havmg  a  high  ex- 
change, and  export  permits  wiU  only  be  granted  to  lirms  who 
comply  With  this  condition.  The  export  prices  for  galvamc 
batteries  and  elements,  as  well  as  for  other  electrical  articles, 
have  been  substantially  increased. 

Consolidation  of  Interests  in  Saxony.— It  is  proposed  to 
cousoUdate  various  companies  in  Saxony,  in  which  the  State 
of  Saxony  holds  a  dominating  interest  through  its  sharehold- 
ing m  the  Elektra  Co.,  of  Dresden.  The  kiwickau  Electricity 
and  Iramway  Co.,  the  Vogtland  Electricity  Works  Co.,  of 
Bergen,  and  the  Erzgebu•g-^'ogtland  Tramway  and  Electricity 
Co.,  of  Annaberg,  which  are  subsidiaries  of  the  Elektra  Co., 
are  to  be  amalgamated  by  the  Zwickau  Co.  absorbing  the 
two  other  concerns  and  assuming  the  title  of  the  West  Saxony 
Power  Works.  The  transaction  will  involve  a  large  increase 
in  the  share  capital  of  the  absorbing  company,  and  part  of 
the  augumentation  will  be  taken  over  by  the  Elektra  Co. 
and  the  State  of  Saxony.  In  addition,  an  increase  in  the 
.share  capital  of  the  Electricity  Works  Operating  Co.,  of  Riesa, 
IS  to  be  made,  a  portion  of  which  will  also  be  subscribed 
by  the  Elektra  Co.,  which  in  turn  is  raising  its  capital  from 
10  to  25  millions  of  marks  for  the  purpose  of  completing  the 
transactions  in  question. 

'Wanton  Lamp  Breaking. —  Two  boys  were  ordered  to  pay 
08.  each  at  Bridgend  for  breaking  electric  Lamps  by  throwing 
stones  at  them.  Mr.  A.  Adams,  secretary  of  the  Ogmora 
Valley  Electric  J^ight  Co.,  stated  that  a  great  deal  of  similar 
damage  htid  been  done  recently,  the  company  having  to  re- 
place 50  lamps  within  three  months. 

Unemployed  Engineering;  Workers  in  Switzerland. — Un- 
employed on  September  30th  numbered  130.007.  of  whom 
33,t)00  were  in  the  watchmaking  trade  and  29.000  in  engineer- 
ing.— The  Times. 

Kohler  Lighting  Set.— Correction.— With  reference  to  the 
description  ot  the  above-named  automatic  electric  lightmg  set 
in  our  last  issue,  some  confusion  may  arise  out  of  our  refer- 
ence to  Mr.  C.  II.  Cook  as  the  firm's  Ixtndon  representative. 
We  inuUnstimd  that  Mr.  Cook  is  the  ser\iee  engineer  and  that 
Mr.  Wasiiington  B.  Clarke  is  the  firm's  lAjndon  manager. 
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Board  pi  Trade  Committees. — We  extract  the  following 
particulare  and  aUdj't;8s^  (reviaed  up  to  date)  from  the  Board 
of  Trade  Journal. 


Adrisoi?  Committee  for  the  CleoriDg  I     A.  B.  Huinay 

Omce'iKiieiny  Debt«)  and  tbe  Depart-  I 

meuts     (or    the    Administration    of 

Austrian  and  Bulgarian  Property. 
British    Industries    Fair    (Exhibitors' 

Advisory  Couimitteol. 


British  Industries  Fair  (Joint  Consul- 
tative . Committee,  London  and  Bir-  I 
minghaml.  ' 

EUectrieal  Communication  with  Iji(;ht- 
honses  Committee. 

Metalliferous  Mining  Industry,  Advisory 

Committee  for  the.  ; 

Miners"  Lamps  Committee  . .         . .  ^ 

Mining  Dangers  Rebeareh  Board 
Overseas  Trade  Credits  Advisory  Com- 
mittee. 
Water  Power  Resources  Committee    . . 


J.  A.  Stirling 
J.  A.  Stirlint' 
R.  H.  Hayletl 

F.  C.  Starling 

E.  G.  Fudge 

E.  G.  Fudge 

A.  C.  Cruttenden 


Headquarters. 


Cornwall  House, 
Stamfottl  Street, 
8.E.  I. 

3,  Queeu  Anne's 
Gate  Buildings, 
S.W.  1. 

2.  yueen  Annes 
Gnie  Buildings, 
S.W.  1. 

Merc.  Mar.  Depl., 
Luke  Buildings, 
St.  James'  Park. 

46,  Victoria  Street 

46,  \'ictoria  Street 
4|j,  Victoria  Streot 
73,  Basinghall 

Street,  B.C.  3. 
Gt.  George  Street 


"  Pytram  "  Lighting  Fittings. — ^The  Pytram  Manufactur- 
ing Co.  is  showing  a  selection  of  "  Pytram  "  Hehting  iittings 
in  rooms  at  63,  Queen  Victoria  Street,  E.G. 4.  "  Pytram  "  is 
a  material  similar  to  papier  mache  but  lighter  and  stronger. 
The  fittings  consist  principally  of  shade  rings  in  old  metal  and 
wood  finishes  carried  out  in  imitation  of  Grinling  Gibbons 
carvings.  Indirect  lighting  bowls  are  also  on  view,  as  well  as 
electroliers  and  wall  brackets.  ITie  reproductions  are  very  true 
to  the  originals,  and,  of  course,  far  cheaper.  The  ceihng 
fittings  should  find  an  application  to  lighting,  in  place  of  heavy 
suspended  fittings,  which  often  constitute  a  source  of  danger. 

Tlie  Austrian  Electrical  Industry. — ^The  Economic  Review, 
quoting  a  recent  statement  by  Dr.  Heinrich  Schneider,  says 
that  the  dismemberment  of  the  Austro-Hungarian  Empire  has 
had  but  small  efEect  upon  the  makers  of  electric  lamps,  wires, 
switches,  and  installation  apparatus.  The  Austrian  firms  re- 
tain a  close  connection  with  the  Succession  States,  and  their 
activity  cannot  be  dispen.scd  with ;  nor,  in  view  of  the  ex- 
change situation,  can  thoy  be  underbidden.  The  Austrian 
dustry  is  therefore  not  compelled,  as  is  even  the  German,  to 
produce  ever  accumulating  stocks,  nor  has  any  falling  off  ten- 
dency as  yet  been  observed.  This  is  partly  due  to  the  home 
requirements. 

.\  further  advantage  recorded  for  the  electrical  industry  is 
the  repeal  of  the  Electrical  Economic  I^aw  which  was  .so  irk- 
some to  it.  Henceforth,  the  Electricity  Law  will  function  in 
correspondence  with  the  claims  of  the  industry,  and  without 
placing  upon  it  any  undue  burdens. 

Trade  with  Canada. — Mr.  Ben  H.  Morgan,  chairman  of 
the  British  Empire  Producers'  Organisation,  who  has  re- 
cently returned  from  a  visit  to  Canada,  affirms  that  there  is 
an  immense  field  for  the  sale  of  British  goods  in  Canada  at 
the  present  moment.  Last  year  Canadian  imports  from  the 
United  States  amounted  to  $600,000,000,  the  bulk  of  which 
Canadian  buyers  would  have  been  glad  to  obtain  from  British 
.sources.  The  chief  rea.son  that  they  were  not  .so  obtained  is 
that  British  gcxjds  arc  not  available  in  Canada  as  and  when 
they  are  required  and  in  srnali  parcels.  Tlie  Canadian  buyer 
is  able  to  regard  the  United  States  as  a  warehouse  for  his 
supplies  from  which  he  can  obtain  them  in  small  quantities  or 
large  by  means  of  a  mail  order  or  a  telephone  call  •n'ltu  delivery 
in  a  few  days  at  most.  To  combat  this  situation,  manufac- 
turers must  carry  stocks  in  Canada  and,  where  necessary, 
obtain  the  assistance  of  the  Government  to  finance  them. 

Electrical  Wages  in  Australia. — Including  an  increase  of 
9  per  cent,  granted  in  September,  the  new  wage  rates  in  the 
Melbourne  metropolitan  district  and  Geelong  are  as  follows  :  — 

Electrical  mechanics,  linesmen  or  wiremen,  £5  8s.  a  week ; 
battery  erectors,  £5  12s.  6d. ;  electrical  erectors,  £5  128  6d. ; 
cablei  jointers.  £o  J6s.  Gd. ;  cable  jointers'  assistants, 
£4  12s.  6d. ;  "all  others."  £i  9r.  6d.  Apprentices  and  im- 
provers: First  year,  lis.  a  week;  2nd  year,  IBs.  fid.;  3rd  year, 
30s.  6d. ;  4th  year,  41s.;  .5th  year,  54s.  6d. 

Steam  Accumulatoi'  Patents. — It  is  rcixirtcd,  as  wa>  nuii- 
tioned  in  our  la.st  i.ssue.  that  as  a  result  of  negotiations  car 
ried  on  for  some  months  past  between  the  Swedish  A»B. 
Vapor  Ackumulator  and  German  interests,  a  company  has 
been  formed  in  Germany  to  work  the  storage  patents 
of  the  former  under  the  title  of  the  \\  annespeicher  Doktor 
Buths'  G.m.li.II.  The  Swedish  company  holds  20  per  cent,  of 
the  capital  in  the  new  company,  the  other  parties  interested 
being  the  A. E.G.  representing  the  Rathenau  group,  the 
Deutsch-Luxcmberg  Mining  anr]  Ironworks  Co.,  and  the 
Siemens-Schuckert  works  for  the  Stinnes  group,  and  the  Augs- 
burg-Nuremberg Erigincpring  Co.,  and  the  Giit<'hoflnung.shutf<> 
for  the  Haniel  group,  'Hie  direct  working  of  the  patents  is 
being  organised  by  the  four  firms  in  question  specially  for 
the  erection  of  Ruths's  storage  installations. 

Tjfie  Natign's  Food  Exhibition. — This  exhibition,  which 
is  'tfli  \>(j',^e|3  at  Olympia  in   September,    1922,    is    to    in- 


clude the  display  of  apparatus  used  in  the  preparation  of  food, 
and  it  would  appear  that  an  opportunity  is  presented  for 
manutacturers  of  electrical  cooking  apphances  to  further  ac- 
quamt  the  pubUc,  and  especially  caterers,  with  their  produc- 
lious.  'ihe  exhibition  is  liciiig  organised  by  the  International 
Trade  Exhibitions,  Ltd.,  in  conjunction  with  the  Trades' 
Markets  and  Exhibitions,  Ltd.,  and  all  communications  should 
bo  adciressed  to  Broad   Street  House.   E.G.  'i. 

A  Local  Exhibition.— .V  local  exhibition  of  electrical  ajv 
liaratus,  principally  domestic,  at  iaiiiworth,  comes  to  an 
end  to-morrow  alter  a  ten  days'  run.  This  has  been  organised 
by  the  electrical  eugmeer  to  the  Urban  District  Council,  and 
the  whole  of  the  work  m  connection  with  it  has  been  carried 
out  by  members  of  tfie  stall  antl  theu'  wives.  A  large  number 
of  well-known  electrical  firms  are  participating,  and  the  result 
IS  a  comprehensive  display  ol  domestic,  appliances,  motors, 
cvcle  and  motor-car  lighting  <-quipment,  organ-blowing  appara- 
tus, fighting  fittings,  switcligear,  &c.  The  electrical  statt  has 
made  a  number  of  heating  and  cooking  tests,  and  so  visitors 
are  enabled  to  gain  some  idea  of  the  tierformauce  of  the  appli- 
ances shown. 

Engineering  Discharges  in  Norway.— Mechanical  work- 
shops m  iNorway  are  reuuciug  activity  and  discharging  work- 
men. The  situation  is  especially  bad  at  Drontheim. — Heater's 
Trade  Scroicc,  Stockhohn,  October  25th. 

Profitable  Employment. — .'\n  article  containing  some  re- 
llections  on  unemployment  appears  in  the  current  number  of 
the  Mnglisli  Electric  Journal.  The  writer  dwells  upon  the 
importance  of  productive  work  bemg  given  the  preference 
over  doles  and  rehef  schemes  as  a  means  of  providing  employ- 
ment, and  proceeds; — 

■■  It  is  not  always  realised  what  the  loss  to  the  nation  through 
ordinary  relief  work  is.  Take  a  man  earning  £i  a  week  m 
an  engineering  shop  and  transferred  through  lack  of  employ- 
ment to  relief  work  at  the  same  wage.  His  normal  employer  _ 
bas  a  clear  loss,  in  unabsorbed  estabUshment  charges,  of  ±'5 
a  week,  on  the  moderate  basis  of  establishment  charges  of 
i'25  per  cent,  on  labour.  On  relief  work  a  good  tradesman  is 
inefficient  and  uninterested,  and  of  the  £i  a  week  which  he  is  ' 
paid  probably  not  more  than  £1  on  the  average  has  any  per- 
manent value.  There  is  therefore  a  loss  to  the  nation  of  ±'8  '■ 
a  week  through  this  one  man  being  turned  adrift  from  his 
normal  employment.  An  electric  power  station,  on  the  other  - 
hand,  or  the  electrification  of  a  railway,  absorbs  an  enor- 
mous amount  of  direct  labour  per  £  exixjnded,  and  it  is  an 
important  addition  to  the  wealth  and  the  wealth-producing 
capacity  of  the  country.  An  examination  of  an  actual  rail- 
way electrification  scheme,  which  would  cost  £6,000,000  and  , 
could  not  fail  to  produce  a  very  high  return  on  the  money 
spent,  shows  that  when  every  allowance  is  made  for  certain 
imported  materials,  such  as  copper,  £4,800,000  out  of  the 
total  capital  cost  of  six  millions  would  be  spent  on  direct 
labour  in  this  country.  Nearly  all  the  great  railway  com- 
panies have  schemes  for  electrification  worked  out  or  in  con- 
templation, but  it  is  unreasonable  to  expect  that  the  large 
sums  of  money  required  can  be  raised  unless  the  status  of  , 
this  new  money  in  relation  to  the  present  capital  of  the  rail- 
ways is  safeguarded.  If  the  Government  would  trust  the 
great  industries  of  the  country  by  facilitating  the  finanfing 
of  such  schemes,  a  large  number  of  men  could  be  found  em- 
ployment at  theii'  own  trades,  instead  of  being  left  to  the 
slow  demoralisation  of  the  dole  or  useless  relief  work." 

The  £60,000   Claim   against  the  Sydney  City   Council.— 

The  Sydney  City  Coimcil  had  before  it  in  September,  a 
report  ol  the  Electric  Lighting  Committee  regarding  tbe. 
claim  of  the  English  Electric  Co.,  Ltd.,  already  referred  to 
in  the.se  notes.  The  Committee  reported  with  regard  to  the 
claim  by  the  English  Electric  Co.  of  Australia,  Ltd.,  for 
alleged  non-fulfilment  of  the  Council's  undertaking  to  place 
with  the  company  an  order  for  a  turbo  alternator  set,  and 
in  respect  of  which  a  writ  has  been  issued  against  the  Council 
claiming  £60,000  damages,  recommeiuling  that  authority  be 
given,  with  a  view  to  a  settlement,  for  the  English  Electric 
Co.  of  Austi'alia,  Ltd.,  to  bo  asked  (without  prejudice.)  to  sub- 
mit a  quotation  for  the  supply  of  one  l'i,(KKI-k\V  at  .1^5  power 
factor,  turbo  alternator  .set  comjilpte,  with  exciter,  condenser, 
air  and  circulating  water  pum|i.s,  wet  air  filter  or  air  cooler, 
iind  everything  necessary  and  usually  supiilied,  the  whole  of 
the  plant  to  Ije  delivered,  erecU'd.  and  ready  for  commercial 
u.se  by  March"  1st,  1924,  provided  that  the  City  Council  has 
the  foundations  ready   to  receive   the  plapt. 

French  Bauxite. — Since  October  2.3rd,  1920,  an  export 
duty  of  '20  per  cent,  of  the  value  has  heen  levied  on  any  ton- 
nage of  bauxite  sent  out  of  France.  As  a  consequence  the 
protluction  and  the  deliveries  from  tlie  rSniirbes-du-Rhone 
have  been  reduced.  Tbe  linion  ties  ll:iiiMir^,  which  is  .said 
to  be  an  English  company,  and  the  Snci.'t.'  des  Tenes  Refrac- 
taires  de  Provins,  in  which  are  Swi.ss  interests,  have  this 
year  lodged  action  protests  against  the  maintenance  of  the 
duty.  A  French  newspaper  states  that  the  question  is 
whether  the  necessity  for  protecting  tbe  uluminiuin  industry 
implies  the  duty  of  prohibiting  or  practically  forbidding  the 
export  of  silicious  bauxites.  Another  repeat,  however,  now 
states  that  the  duty  has  been  abolished. 
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New  Uses  of  Rubber. — The  Rubber  Growers'  Association 
has  issued  a  booklet  giving  the  full  results  of  its  prize  com- 
petition for  ideas  and  suggestions  for  new  and  extended  uses 
of  rubber.  The  competition  opened  in  July,  19'20.  and  closed 
on  December  31st,  I'J'M,  about  lO.lKXJ  .suggestions  being 
sent  in.  The  prizes  were  (1)  ^1,000;  (2)  three  prizes  of 
±'500  each;  (3)  t«n  prizes  of  ilOO  each;  (i)  il.oOO  divisible 
among  the  remaining  competitors  who  submitted  suggestions 
of  value.  The  expert  adjudicators  have  awarded  the  prizes 
to  :: — suggestions  for  the  use  of  sponge  rubber  for  upholstery 
purposes  (80  competitors  suggested  this,  and  the  £1,000  prize 
is  divided  between  them) ;  suggestions  for  incorporating  rubber 
in  hquid  form  with  paint  for  preservation  of  wood  and  metals 
against  the  action  of  the  sea  (five  succes.sful  comjietitors) ;  sug- 
gestions for  the  use  of  rubber  in  paint  for  general  decorative 
and  preservative  purposes  (nine  .successful  competitors);  sug- 
gestions for  the  use  of  rubber  for  the  valances  and  tnud- 
guards  of  motor  vehicles  (eight  successful  competitors);  and 
80  on. 

While  the  competition  has  not  produced  any  sugge'.'.ions 
which  would  appear  to  afford  an  opportunity  for  the  realisa- 
tion of  the  aims  of  the  A.ssociation,  i.e.,  the  exploitation  of  a 
new  use  which  would  be  responsible  for  an  immediate  and 
marked  increase  in  consumption,  at  the  same  time,  it  is  felt 
that  amongst  these  suggestions  there  must  be  some  whiolh, 
when  submitted  to  expert  technical  investigation,  may  prove 
to  contain  substance  for  feasible  development.  The  Associa- 
tion has  decided  therefore  to  submit  all  suggestions  received 
to  a  panel  of  qualified  technical  men  of  estabhshed  repute  in 
the  industry  who  will  carefully  consider  the  ideas.  These 
suggestions  will  duly  be  brought  before  the  rubber  manu- 
facturers in  a  series  of  pamphlets. 

Hadfields'  Australian  Company. — In  September  there  was 
registered  in  Australia  a  company  under  the  title  Hadfields 
(Australia).  Ltd.,  with  a  capital  of  £50O,0O<3  in  £1  shares, 
to  acquire  as  a  going  concern  the  business,  assets,  and 
undertaking  of  the  company  registered  under  the  name  of 
the  Australian  Electric  Steel,  Ltd. ;  to  carry  into  effect  an 
agreement  with  Hadfields,  Ltd.,  Sheffield;  and  to  carry  on 
the  business  in  Australia  of  ironmasters,  steel  makers,  colliery 
proprietors,  &c. 

New  Steamship  Service  to  Australia. — Steamship  com- 
munication with  Australia  is  receiving  an  active  fillip  by  the 
mauguration  of  a  new  service  of  five  big  fast  vessels  specially 
built  for  the  Commonwealth  Government  Line.  Omitting 
Mediterranean  ports,  they  will  accomplish  the  voyage  in  at 
least  three  or  four  days  less  than  other  lines  to  Australia,  in- 
cluding mail  service  lines.  Improved  regular  speedy  com- 
munication between  England,  Ceylon  and  Australia  will  be 
welcomed,  both  by  traders  and  by  the  travelling  public.  The 
Moreton  Bay,  the  pioneer  of  the  new  line,  is  timed  to  leave 
London  on  December  7th,  and  the  other  ships  of  the  "  Bay  " 
class  will  follow  her  at  four-weekly  intervals.  They  will  pro- 
ceed direct  from  London  to  Port  Said,  thence  to  Colombo  and 
Australia,  calUng  in  turn  at  Fremantle,  Adelaide,  Melbourne, 
Sydney  and  Brisbane,  the  terminal  port. 

Electrical  Displays  in  Large  Stores. — A  visit  to  several  of 
London's  large  departmcutal  stores  shows  that  these  estab- 
hshments  realise  that,  if  they  wish  to  completely  fill  the 
role  of  "  Universal  providers,"  they  must  not  neglect 
domestic  electrical  apparatus.  Electrical  showrooms  are 
therefore  destined  to  take  a  large  place  in  these  huge  shop- 
ping centres. 

Messrs.  Harrod's  probably  have  the  best  of  these  electrical 
displays,  having  devot-cd  a  good  deal  of  Hoor  space  to  the 
exhibition  of  every  item  in  the  present  wide  range  of  domestic 
appliances.  On  the  first  lloor,  in  the  Linen  Department, 
some  of  the  larger  machines  are  demonstrated  for  the  benefit 
of  visitors.  Here  may  be  seen  a  ^^'estern  Electric  dish- 
washer, which  when  closed  in  at  the  top  may  be  used  as  a 
spare  table.  To  enable  its  operations  to  be  examined,  a  glass 
top  has  been  fitted,  and  pros{)ective  buyers  may  see  for  them- 
selves how  the  machine  works.  The  action  of  this  apphance 
is  to  force  water  at  high  speed  over  dishes,  placed  jn  two 
wire  racks,  by  means  of  a  revolving  blade.  Other  Western 
Electric  productions  shown  are  a  washing  machine,  an  ironer, 
a  vacuum  cleaner,  and  sewing  machines.  A  large  display  of 
"Universal"  and  "  Hotpoint  "  kettles,  irons,  grills,  coffee 
percolators,  &c.,  is  also  present.  Sis  "  Magicoal  "  fires  are 
placed  in  an  alcove  at  the  back  of  the  di.splay.  On  a  floor 
above  there  is  another  large  selection  of  electrical  apparatus. 
Suspended  from  the  ceiUng  and  arranged  on  tables  are  all 
kinds  of  lighting  fittings,  plain  und  artistic,  including  bowls, 
silk  shades,  table  lamps,  fioor  standards,  &c.  "  Thor  "  and 
"  Eden  "  v.'asher8  are  shown  in  operation,  and  among  a  large 
collection  of  other  things  are  Benham  electro-vapour  heaters, 
"  Magnet  "  fires,  "  Eureka  "  vacuum  cleaners,  &c.  Some 
cooking  apparatus  is  shown,  but  not  very  prominently.  To 
aid  the  customer  who  cannot  afford  to  spend  forty  or  fifty 
pounds  at  once,  Messrs.  Harrod's  have  instituted  a  hire-pur- 
chase system  by  which  the  larger  machines  can  be  more  con- 
veniently acquired.  This  is  an  absolute  necessity,  and  is  to 
be  commended. 

The  General  Electric  Co.,  Tid.,  has  invaded  Messrs.  Wm. 
Whiteley  &  Co.'s  large  stores  and  arranged  a  comprehensive 
display  of  appliances  for  the  firm.  Nearly  all  of  the  well- 
knowQ   "  Magnet  "   productions  are  represented.    One  small 


2,'200-watt  oven  shown  has  a  hotplate  let  into  the  top  with 
two  700-watt  elements.  The  main  cookiBg  element  is  in  the 
bottom.  Other  exhibits  are  bowl  fires,  ornamental  fires,  grills, 
irons,  blowers,  cigar  lighters,  &c.  A  new  piece  of  electrical 
furniture  is  exhibited  for  the  first  time.  This  is  an  oak 
cabinet  having  an  aluminium-covered  platform  which  can  be 
let  down  on  four  guides  into  the  cabinet.  Upon  this  table 
are  arranged  a  three-heat  grill  and  two  plugs  for  putting  a 
toaster  and  a  kettle  or  other  appliances  into  circuit.  The 
cabinet  is  on  wheels,  permitting  it  to  be  easily  moved  from 
room  to  room.  A  "  'lime  Saver  "  washing  machine  is  run- 
ning. This  is  a  "  dolly  "  type  machine,  with  a  wooden  con- 
tainer and  simple  gears,  which,  it  is  explained,  can  be  run 
from  a  lampholder.  (This,  by  the  way,  should  not  ba  en- 
couraged!). Lighting  fittings  are  also  shown  as  well  as 
examples  of  neon  lamps  and  "  Atrax  "  projectors. 

Messrs.  Selfridge's  show  is  cramped  into  a  rather  small 
space,  and  the  appliances  are  therefore  not  seen  to  the  best 
advantage.  Nevertheless,  the  display  is  fairly  comprehensive 
so  far  as  the  smaller  appliances  are  concerned.  "  Quead  " 
and  "  Cosmos  "  fires,  "  Hoover  "  vacuum  cleaners,  toasters, 
grills,  saucepans,  &c.,  occupy  most  of  the  space.  A  special 
line  of  lighting  fittings  is  shown.  This  consists  of  painted 
vases  with  lampholders  fixed  in  the  top.  Numerous  other 
lighting  fittings  are  suspended  from  the  ceiling,  and  torches, 
pocket  lamps,  and  small  batteries  are  shown  in  profusicm. 

We  hope  that  the  exhibition  at  Harrod's  will  be  made  a 
permanency,  and  that  the  other  large  stores  will  come  into 
line  with  it. 

New  Belgian  Companies. — There  has  been  formed  at 
Brussels  (13  Rue  Brederode)  the  Societe  Nationale  Eadio-Elec- 
trique  for  commercial,  industrial  or  financial  operations  con- 
nected with  telegraphy  and  telephony.     Capital.  500.000  ir. 

\t  Sarrebruck  has  been  embodied  the  Elektro-Werke 
Sarrebruck,  with  a  capital  of  2,'250,tKX)  marks. 

New  Italian  Companies. — The  Society  anonima  Fiumana 
per  Eadio  Communicazioni  has  been  formed  at  Fiume  for 
the  construction  of  wireless  stations.  Signor  Guglielmo 
Marconi  is  the  president. 

At  Milan  has  been  established  the  Societa  anonima  Siemens 
with  a  capital  of  2,500,000  lire.  Of  the  six  directors,  half  are 
Germans. 

The  Consorzio  per  I'Blettrotrazione  has  been  constituted  at 
Turin,  the  greater  part  of  the  capital  being  put  up  by  the 
F.I.A.r. 

New  French  Companies. — Under  the  stvle  of  Boiteux  et 
Bucquoi  has  been  formed  at  Paris  (3'26  Rue  des  Pyrenees)  a 
companv  to  work  the  goodwill  of  a  business  for  the  manu- 
facture '  and  sale  of  all  kinds  of  electrical  appliances  and 
apparatus.    The  capital  is  170,000  fr. 

The  Scierie  Hydro-Electrique  du  Val  Vernier  is  a  newly 
formed  saw-milUng  company,  which  proposes  to  utiUse  u 
waterfall  on  the  Upper  Marne  for  the  generation  of  electri- 
city for  the  purposes  of  its  business,  which  also  includes  the 
drying  of  timber  by  a  special  method.  Its  capital  is  2,000,0(-)0 
fr.'.  and  its  offices  are  at  12  Rue  Castex,  Paris. 

Berthon  et  Touzot,  Societe  d'Installations  et  C-onstructions 
Electriques  et  Mecaniques  is  a  company  recently  formed  at 
Boulogne-sur-Seine  (Rue  d'Aguesseau  40),  with  a  capital  of 
KXi.OOO  fr.  .  ,     ,     ,.  „ . 

Under  the  title  of  the  Secteur  Electrique  de  la  Vallee 
d'.^uga.  a  companv  has  l>een  formed  at  Orbec  (Calvados)  with 
a  capital  of  750,000  fr.  for  the  generation  and  distribution  of 
electricity. 


;,LIQHTINQ    AND    POWER    NOTES. 

Adwick=le=Street  (Yorkshire).— Electricitv  Supply.— The 
Urban  District  C<juncil  has  decided  to  tflke  steps  to  secure  a 
supplv  of  electricitv  for  public  and  private  lighting,  and 
api)lication  has  been  made  for  the  necessary  Order.  An  elec- 
trical engineer  is  to  be  engaged  to  prepare  a  scheme.  It  la 
probable  that  the  electricity  will  be  supplied  from  one  of  the 
ueighbouring  collieries. 

Bedford.— E.xTENSioNS  Opened.— On  October  29Hi  a  .new- 
Parsons  turbine  coupled  to  a  single-phase,  alternator,  was  put 
into  commission. 

Belfast. — Lo.\N.— .Application  has  been  made  to  the  Elec- 
tricitv Commissioners  for  sanction  to  the  borrowing  of 
.t'550."000  for  the  establishment  of  a  sub-station  in  BalUiua- 
cariett  district  and  extensions  of  existing  feeders,  aud 
.i'.i'i.OOO  for  service  mains,  meters,  &c.     , 

Bradfordon.Avon..— Ei.KCTUuiTY  SdpplY.— Owing  to  the 
Ministry  of  Transport  having  decided  to  revoke  the  electric 
lighting  order  granted  in  1914  to  Mr.  .T.  H.  Edwards,  the 
Urban  Council  has  appointed  a  committee  to  consider  the 
question  of  a  supply  of  electricity  for  the  town. 

Brighton  and  Hove,— Ei.F.OTnicrrv  in  BrtK.— 3]he  laying  of 
new  cables  and  the  installation  of  new  plant  to  enable  the 
Hove  electricity  undertaking  to  obtain  electricity  in  luilk  from 
Brighton  Corporation's  station  at  Southwick  have  been  cojn- 
pleted. 
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Loan*  S.*nctioned.— The  Electricity  Commissioners  have 
given  sanction  to  the  borrowing  of  il,'234,  for  20  years,  for 
twitchgear,  &c.,  in  connection  with  the  supply  of  electricity  to 
Hove. 

Chester. — Scpply  in  Bulk. — A  conference  has  taken  place 
between  ihe  representatives  of  the  Chester  Coy^oration,  the 
Hoole  Urban  District  Council,  and  the  Chester  and  Tarvin 
Rural  Councils  regarding  the  supply  of  electricity  in  bulk  to 
the  urban  and  rural  districts.  The  Town  Clerk  of  Chester 
has  been  in  communication  with  the  Electricity  Commissioners 
with  regard  to  the  formation  of  a  joint  committee  for  the  dis- 
trict, and  the  Commissioners  have  expressed  the  view  that  a 
scheme  of  the  kind  suggested  appears  to  be  cumbersome  and 
eoinples.  They  suggest  that  it  would  be  more  expeditious 
for  the  Chester  Corporation  to  obtain  a  special  order  to  ex- 
tend its  supply  area.  After  discussion,  it  was  agreed  that 
the  representatives  of  each  authority  should  obtain  the  views 
of  their  Councils,  and  in  the  meantime  the  Chester  Corpora- 
tion should  take  the  preliminary  steps  towards  obtaining  a 
special  order. 

Colwyo  Bay. — Lo.\s. — The  Council  is  borrowing  £i'2.oOO 
for  electricity  extensions. 

Continental. — Belgium. — It  has  been  decided  to  establish 
a  new  station  at  Ghent,  at  an  estimated  cost  of  about  13,000.000 
francs. 

The  installation  of  electric  lighting  in  the  commune  of 
Exaerde,  Eastern  Flanders,  is  under  consideration. 

The  Provincial  Council  of  Luxembourg  has  devoted  a  session 
to  the  consideration  of  the  question  of  the  electrification  of 
the  province,  with  the  result  that  an  advance  of  1,400,000  fr. 
at  4  per  cent,  has  been  sanctioned  for  the  installation  of  two 
distributing  networks  for  light  and  power  in  the  Arthus- 
Arlon-Virton  ard  the  Bouillou-Bertrix-Paliseul-Neufchateau 
districts  respectively.  Use  will  be  made  of  energy  supplied 
from  blast-furnaces  at  Holanzy  to  meet  immediate  demands. 
The  partial  use  of  the  plants  left  by  the  Germans  is  proposed. 
The  general  electrification  of  the  province  will  be  undertaken 
shortly. 

Czecho=Slov.akia. — With  the  financial  co-operation  of  the 
Czecho-Slovak  Government,  the  Western  Slovak  Electrifica- 
tion Co.  has  been  founded  with  a  capital  of  8  miUion  kronen. 
which  is  to  be  increased  to  IG  millions  in  the  course  of  the 
next  three  years.  The  first  oliject  of  the  new  company  is  the 
electrification  of  the  Bratislava  (Pressburg)  Aistiict.— Renter's 
Trade  Service   (Prague). 

The  Journce  IndustricUe  learns  from  Prague  that  the 
Ministry  of  Public  Works  is  about  to  establish  at  the  Hedwig 
pits  in  the  coal  district  of  Most  (Bruew)  large  electric  works 
which  will  furnish  power  to  Prague  and  Central  Bohemia. 
The  cost  is  estimated  at  1-50  million  crowns.— Rcufcr's  Trade 
Service   (Paris). 

Upper  Silesu.— The  decision  of  the  Council  of  the  League 
of  Nations,  regarding  the  division  of  Upper  Silesia  as  between 
Germany  and  Poland,  stipulates  that  where  the  whole  of  a 
water,  electrical,  or  other  system  is  not  included  in  one  of 
the  divisions,  this  system  shall  he  maintained  as  before  except 
in  the  ca.se  of  a  special  agreement  between  the  two  parties. 

NoRWAV.— As  in  Switzerland,  the  abnormally  dry  year  has 
caused  a  serious  shortage  of  water,  and  many  hydro-electric 
works  have  been  compelled  to  suspend  operations. 

Sicily.— A  me.ssage  from  Rome  says  that  the  Technical 
Commission  for  Unemployment  has  approved  the  urgent  exe- 
cution of  works  in  connection  with  the  exploitati.->n.  of  the 
River  Simeto,  in  Sicily,  for  the  production  of  electric  power. 
'fhe  Consiglio  Superiore  delle  Acque  has  authorised  a  con- 
cession for  this  purpose,  and  it  has  also  authorised  a  pro- 
visional commencement  of  the  works  as  soon  as  the  agree- 
ment is  signed  without  waiting  for  the  settlement  of  details. 
The  scheme  provides  for  the  formation  of  an  artificial  lake  at 
Valle  di  Aderno  capable  of  storing  a  hundred  million  cb.ni. 
of  wafer.  The  total  expenditure,  exclusive  of  work  in  con- 
nection with  bringing  land  into  cultivation,  is  estimated  at 
tiO  million  lire.  The  power  to  be  utilised  is  calculated  at 
14,000  h.p.,  while  3.5,000  hectares  of  land  will  be  irrigated  and 
cultivated. — Renter's  Trade  Service  (Milan). 

Deal. — Ijohting  Obdkd  Abandoned.— The  Deal  &  Walmer 
Gas  and  Electricity  Co.  has  informed  the  Town  Council  that 
owing  to  the  altered  financ;  il  condition  since  the  powers  w-ere 
obtained,  and  the  high  prices  now  ruling  for  machinery.  &c.. 
it  has  decided  not  to  carry  out  its  powers  under  the  Electric 
Lighting  Order. 

Electricity  District. — Mid-Lancashiiie.— The  Electricity 
Cr>mmissioners  give  notice  that  they  have  for  the  fourth  time 
extended  the  time  within  which  objections  or  representations 
may  be  made  or  schemes  submitted  in  connection  with  the 
above-named  area,  from  October  Slst,  1921.  to  March  31st. 
1922. 

Fermoy. — Elfx)tricity  Scheme.— A  deputation  from  the  Co- 
operative Society  explained  the  proposals  for  an  electricity 
orheme  to  the  Council  recently.  The  total  expenditure  was 
Ifivea  as  £9.000,  and  the  Council  was  asked  to  use  its  influence 
to  obtain  subscribers  to  the  scheme.  It  was  stated  that  the 
charge  would  depend  upon  the  consumntion  of  electricity. 
For  an  output  of  40.000  kWh.  Is.  per  kWh  would  be  charged, 
whereas  if  200.000  kWh  could  be  sold,  the  price  would  be  about 
4d.  A  special  meeting  of  the  Council  is  to  be  held  to  con- 
sider the  proposals. 

tireenock. — Electriciti'  Schkmf,. — An  experiment  on  thn 
utilisation  of  waste  steam  for  the  generation  of  electricity  has 


been  agreed  upon  by  Greenock  Corporation.  The  gene- 
rating plant,  which  will  be  of  l.olX)  kW  capacity,  is  to  be 
set  up  m  the  Glebe  Sugar  Refinery,  and  wiU  remain  the  pro- 
perty of  the  Corporation.  The  steam  is  to  be  supphed  by  the 
Refinery,  which  will  secure  all  power  and  lighting  require- 
ments free  of  charge.  The  surplus,  estimated  at  about  900 
kW,  will  be  given  to  the  Corporation.  The  experiment  is 
expected  to  reduce  costs  both  at  the  Refinery  and  at  the  Cor- 
poration Electricity  Department. 

Hemsworth. — Electricity  Supply.— ITie  Urban  Council  has 
decided  to  ask  the  Yorkshire  Electric  Power  Co.,  Ltd.,  for 
t.Tiiis  upon  w'hich  it  would  supply  electricity  to  tne  district. 
Hurst. — Electricity  Supply. — The  Council  proposes  to  ap- 
ply for  a  Special  Order  for  the  supply  of  electricity  in  the 
district,  and  afterwards  to  transfer  it  to  the  Ashton-under- 
Lyne  Town  Council,  provided  the  latter  body  agrees  to  pay 
aU  costs. 

Holsworthy. — Semi-public  Lighting. — A  novel  lighting 
scheme  has  been  instituted  by  the  Holsworthy  (Devon)  Urban 
Council.  The  tender  of  the  local  gas  suppUers  for  public  Ught- 
ing  being  considered  too  high,  the  Council  has  asked  house- 
holders who  possess  outside  electric  lamps  to  switch  them  on 
at  night  during  the  winter  months,  and  the  expense  will  be 
re-imbursed  to  them  at  the  end  of  the  season. 

Luddendenfoot  (Yorkshire). — Electricity  Supply. — The 
public  electric  fighting  m  Luddendenfoot,  supplied  by  the 
lorksbire  Electric  Power  Co.,  under  agreement  with  the  local 
District  Council,  has  commenced.  Arrangements  lor  electric 
lighting  in  the  Boulderclough  district  have  al.so  been  completed, 
and  other  outer  districts  of  the  Council's  area  will  be  lighted 
as  fast  as  the  cable-laying,  &c.,  is  completed.  The  whole 
scheme  is  on  the  time-switch  system. 

Littleborougb. — Loan  SaiNciioneu.— The  Electricity  Com- 
missioners have  sanctioned  the  borrowing  of  £8,500  for  elec- 
tricity purposes  in  respect  of  the  £9,000  apphed  for,  pending 
receipt  of  particulars  as  to  the  approximate  cost  of  the  work. 
London. — Poplar. — The  Electricity  Committee  seeks  ap- 
proval for  a  proposal  to  expedite  the  laying  of  electricity  mains 
m  streets  in  the  borough  not  at  present  supplied,  in  order  to 
provide  employment  under  the  Government  scheme  for  the 
unemployed.  It  reports  that  the  Council  authorised  this  ex- 
tension in  July,  1920,  by  a  gradual  process  spread  over  a 
period  of  ten  years.  The  proposal  would  involve  a  cost  of 
£70,053,  of  which  £33,715  would  be  paid  for  labour.  The 
committee  also  proposes  to  submit  a  scheme  for  the  conver- 
sion to  electric  lighting  of  public  gas  lamps  at  an  estimated 
cost  of  £5,000,  as  a  non-revenue  producing  scheme,  ranking 
for  grants  of  65  per  cent,  of  the  interest  and  instalments  for 
one-half  the  loan  period. — Daily  Telegraph. 

The  revenue  shows  a  reduction  of  £24,000  on  the  previous, 
which  is  attributed  to  the  loss  on  coal. 

Bethnal  Green. — On  October  31st  a  new  transformer  sub- 
station was  declared  open  by  the  Mayor  (Councillor  .1.  .1. 
Vaughan).  The  building,  originally  a  chapel,  is  situated  at  the 
Oval,  Hackney  Road,  and  houses,  at  present,  two  trans- 
formers, one  of  250  kVA  and  the  other  of  500  kV.\  c;i  pacity ; 
the  station  is  ultimately  to  deal  with  3,000  kVA,  although 
there  will  still  be  ample  space.  Energy  is  brought  in  bulk 
from  Stepney  at  a  pressure  of  6,000  V,  and  is  stepped  down 
to  415  V.  It  is  distributed  at  this  voltage  for  power;  hghting 
is  taken  olV  one  phase  and  a  balancing  wire  giving  'M')  \. 
The  switchgear  consists  of  two  high-pressure  panels  and  inter- 
connecting panel  with  switches  of  the  cubicle  type.  The  dis- 
tributing board  is  in  seven  sections.  The  switchgear  was  sup- 
plied by  the  Metropolitan-Viekers  Electrical  C.i..  Ltd.  '['he 
transformers  were  manufactured  by  the  Hackbridge  Electrical 
Constniction  Co.,  Ltd.,  and  the  caliles  by  the  British  Insulated 
and  Helsby  Cables,  Ltd.  The  station  is  equipped  with  a  10- 
ton  crane  mounted  on  the  roof  girders.  At  the  ceremony  the 
chairman  of  the  Electricity  Committee  (Councillor  J.  J.  Cun- 
ningham) outlined  the  history  of  the  Bethnal  Green  under- 
taking, and  paid  a  tribute  to  Mr.  H.  H.  Cnuzeus,  M.I.E.E.. 
and  members  of  the  staff  for  their  good  work.  The  Mayor 
also  gave  recognition  to  their  services,  and  said  he  hoped  that 
soon  meters  would  be  abohshed  and  electricity  would  be  as 
plentiful  as  water. 

B.\ttersea. — At  the  request  of  the  E.T.T'.  and  other  trade 
unions  the  Electricity  Committee  recommends  the  carrying 
out  of  a  number  of  works  to  relieve  unemployment.  These 
include  extension  and  replacement  of  mains,  and  the  wiring 
of  buildings. 

Hammersmith. — The  electrical  engineer  reports  that  the  con- 
tractors supplying  the  first  10,000-kW  turbo-alternator  under 
the  extension  scheme  will  be  in  a  position  to  deliver  it  in  the 
early  part  of  November. 

Pulham. — In  response  to  the  request  of  the  N..I.I.C.  for 
the  cable  making  industry,  mentioned  in  our  "  Notes  "  columns 
last  week,  the  Electricity  Committee  recommends  that  ap- 
plication be  made  for  sanction  to  the  carrying  out  of  cable 
extensions  at  a  cost  of  £11,124;  also  that  the  ITnemployment 
Grants  Committee  be  asked  to  contribute   to  the   cost. 

The  Electricity  Committee  has  approved  the  laying  of  a 
duplicate  linking-up  main  between  the  I'ulliam  and  Hamtner- 
smith  undertakings.  The  cost  is  estimated  at  £7. .500,  and  it 
has  been  agreed  to  pay  a  third  of  this.  Battersea  being  a.S80- 
ciuted  with  the  linking-up  scheme.  'ITie  switchgear  for  the 
Fulhain  station  will  cost  £1,000. 

iCiinti lined  on  paije  (M)ll.) 
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ELECTRICITY    SUPPLY     AT     SHEFFIELD. 


The    Blackburn    Meadows    Generating:   Station, 


The  phenomenal  growth  in  the  <h_'iiiuii(l  for  electricity 
ir.  the  City  of  Sheffield  and  the  surroundiiifj;  districts 
during  the  war  period  is  familiar  to  our  readers.  The 
enormous  increase  in  the  capacity  of  the  Corporation's 
electricity  supply  undertaking  will  be  better  realised 
when  compared  with  its  previous  progress :   The  under- 
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Fig.  1. — Exterior  of  Blackburn  Meadows  Station- 
Sheffield,  Showing    Coal-handling  Plant. 


taking  commenced  to  supply  electricity  in  the  city  in 
May,  1892,  with  the  result  "that  in  March,  191-t,  after 
22  years'  working,  the  total  plant  capacity  had  reached 
the  figure  of  23.225  kW.  The  upward  curve  represent- 
in":  the  growth  of  the  number  of  kWh  generated  at  the 


rangements  had  been  made  to  augment  the  capacity  of 
the  undertaking  to  no  less  than  68,225  kW.  During  the 
four  years  1914  to  1918  the  maximum  demand  on  the 
system  grew  from  12.519  to  58,909  kVA,  the  station 
load  factor  remaining  practically  constant  at  40  per 
cent,  during  that  period,  and  by  1920  the  demaml 
applied  for  had  reached  the  figure 
of  l(i-l,500  kW.  the  jjlant  installerl 
had  a  capacity  of  nearly  69.000  k\V. 
and  the  ma.\imum  load  on  the  system 
had  reached  the  total  of  nearly 
61,000  kW. 

At  the  outljreak  of  the  war  the 
Neepsend  generating  station  site  hail 
been  developed  to  the  extent  oi  ap- 
proximately one-third  of  its  ultimate 
capacity,  but  by  April,  1916.  the 
last  of  the  contracts  covering  the  e.\- 
tensions  for  the  full  development  of 
the  site,  both  as  regards  plant  and 
Iniildings,  had  been  placed,  and 
nearly  three  years  ago  we  describeil 
the  undertaking  as  it  then  was.* 
But  the  city  electricity  supply 
undertaking  under  the  able  leader- 
ship of  its  general  manager  and  en- 
gineer, Mr.  S.  E.  Fedden,  M.I.E.E.. 
M.Inst.C.E.,  M.I.Mech.E..  was  far 
from  being  content  to  rest  on 
its  laurels,  and  even  then  a  new  station,  to  be  of  no 
less  than  100,000  kW  capacity,  was  in  contemplation. 
However,  for  future  intentions  we  lo.ust  await  the  result 
of  the  local  incpiiry  which  the  Electricity  Commissioners 
are  to  commence  at  Sheffield  on  the  29th  inst..  when  the 
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Neepsend  station  became  nearly  a  vertical  line,  and 
steps  were  taken  to  add  to  the  plant  installed  in  order 
to  meet  the  general  need  for  electric  lighting  and  power 
in  Sheffield.  Then  on  top  of  the  natural  increase  in 
the  load  was  superimposed  the  imperative  call  for  power 
in  connection  with  the  manufacture  of  munitions  of 
war.   and  within  a  period  of   less  than  three   years   ar- 


Corporation  will  outline  its  scheme  for  the  reorganisa- 
tion of  the  su])ply  of  electricity  in  the  North-East  Mid- 
lands Electricity  District  and  for  the  formation  of  a 
Joint  Electricity  Authority  for  the  area. 

To    return    to    the    period    under    consideration,    the 
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cieiiiand  lor  elect licity  eomimied,  ami  it  soon  beeanie 
apparent  that  the  additional  phint  would  be  insufKcient 
tj  meet  the  every:ro\ving  need  for  more  power.  Accord- 
ingly in  the  summer  of  191G  the  Electricity  Supply  Com- 
mittee authorised  a  search  for  a  suitable  site  for  a 
new  generating  station  to  be  made,  and  an  area  of 
approximately  27  acres  adjoininc  the  City  of  Sheffield 
sewage  disposal  works  wn-  tiii:i1Iv  ili-ci(lc(!  ii]uin  in  Octo 
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ber.  1916.  The  site  is  at  the  extreme  eastern  boundary 
of  the  city,  and  is  situated  close  to  many  of  the  lai-ge 
local  steel  works.  At  this  stage,  howev«-,  an  obstruction 
was  met  with  in  the  form  of  a  refusal  of  the  Ministry 
of  Munitions  to  jjermit  the  work  to  proceed,  and  the 
original  proposals  were,  therefore,  cancelled.  This 
action  of  the  Ministry  resulted  in  a  delay  of  12  months, 
and  consequently  a  start  on  the  erection  of  tlie  w;ir 
emergency  generating  station  was 
not  made  until  November,  1917. 
The  Blai-kburn  Meadows  station,  as 
it  is  known,  of  which  fig.  10  is  a 
jilan,  is  now  almost  complete: 
turbo-generating  and  boiler  plant 
with  a  total  capacity  of  :35.000  kVA 
has  been  installed,  and  the  station 
was  to  be  opened  Ijy  H.K.H.  the 
Duke  of  York  this  morning.  Actu- 
ally, however,  a  portion  of  the  plant 
has  been  on  load  for  the  past  12 
months;  a  large  projiortion  of  the 
energy  generated  is  delivered  to  Sir 
K.  Hadfield's  adjacent  works  for 
jiower  purposes  and  for  consumption 
in  electric  furnaces.  The  station  is 
interconnected  with  that  at  Neeps- 
end,  so  that  no  night  sliift  is  worked 
at  JJIackburn  Meadows  at  present. 
Incidentally,  no  smoke  issues  fro)n 
the  stacks  while  the  boileis  are  on 
load;  if  it  should  do  so  it  is  a  suic 
sign  that  the  furnaces  liavc  luin 
banked. 

When    the   contracts    were    finally 
placed  it  was  found  that  in  addition 

to  the  delay  in  putting  the  woik  in  bancl  other 
serious  disadvantages  had  resulted  from  the  action 
of  the  Ministry  of  Munitions — the  situation  was 
asrgravated  by  the  increased  shortage  of  lalwur  and  Ijy 
the  suljstantial  advances  in  rates  of  wages  and  cost  of 
materials  that  had  taken  place  between  1917  and  the 
date  of  completion.  In  place  of  the  original  proposals 
the  Electricity  Committee  bought  the  boilers  and  gene- 


rating jilant  whicli  had  been  manufactured  to  the  order 
of  the  Government  for  the  Henbury  Explosive  Factory, 
and  although  the  plant  is  not  of  the  size  and  type  that  the 
Corporation  would  have  ordered  in  normal  circum- 
stances, yet  the  Corporation  considered  itself  fortunate 
in  being  able  to  acquire  equipment  that  was  in  the  final 
stages  of  completion  and,  moreover,  at  a  price  consider- 
ably Ii'.'low  that  at  the  time  obtaining  in  the  open  market. 
The  splendidly  situated  site  is 
level  and  surrounded  on  three  sides 
by  main-line  railways,  whilst  the 
sidings  of  the  Sewage  Disposal  De- 
partment were  already  in  existence 
along  one  side.  It  abuts  on  the  east 
.side  ujjon  the  river  Don  and  the 
South  Yorkshire  Navigation  Caiml, 
which  join  at  this  point,  and  it  will, 
therefore,  be  understood  that  the 
location  of  the  site  affords  ample 
facilities  for  oljtaining  all  the  fuel 
and  materials  required — either  Ijy 
rail  or  canal — whilst  the  proximity 
of  an  abundant  supply  of  Avater  for 
condensing  purposes  is  of  import- 
ance. 

Messrs.  John  Greenwood,  of  Mans- 
field, contracted  for  the  building  and 
civil  engineering  Avork,  which  Avas 
commenced  in  November,  1917,  the 
actual  erection  of  the  buildings 
lieing  started  in  January,  191i^. 
The  boiler  house  stands  on  the  west 
side  of  the  site,  and  takes  the  form 
for  a  double  b,ay  Avitli  reinforced 
concrete  overnead  coal  bunkers 
along  the  centre.  One  of  the  special 
features  of  the  design  of  the  boiler  house  is  its  spacious 
basement  on  the  ground  level  Avhich  gives  ample  room 
for  the  men  to  Avork  under  healthy  conditions,  and  may 
be  utilised  as  a  store  for  heavy  materials.  At  each  side 
of  the  top  main  concrete  beam  carrying  the  bunkers, 
which  are  capable  of  holding  1,200  tons  of  coal,  a  special 
system  of  ventilation  has  been  introduced  with  the  object 
i)f  keeping  cool  the  central  portion   of  the  boiler  house 


I 

in  which  the  stokei's  work.  The  whcilc  of  the  natural 
lifihting  of  the  boiler  house  is  obtained  from  the  roof. 
There  are  approximately  12,000  tons  of  reinforced 
concrete  in  the  main  buildings;  the  use  of  this  material 
was  rendered  necessary  by  the  great  shortage  of  stetl 
that  was  experienced  Avhen  the  Avork  was  commenced, 
and  the  building  of  structures  of  this  character  being 
necessarily  a  slower  process  than  the  erection  of  standard 
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steelwork,    i-oiiiljilied    wllii   tlie    shortaf^e    of   lalioui',   culi- 
siilei'aljly   <lelaye(l  tlie   completion    of  the  building. 

At  the  monieiit  ail  the  fuel  used  is  transported  by 
means  of  the  railways,  and  the  sidings  originally  laid 
down  l)y  the  .Sewage  Disposal  Department  are  employed 


Fu 
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to  deliver  it  —  at  ]iresent.  Two  sets  of  rails  are  laid 
ixt  right  angles  to  the  existing  sidings  and  12-ft.  turn- 
tables are  located  at  the  junction  of  each  set  of  rails 
witli  the  sidings:  electrically-driven  Clarke,  Chapman 
capstans  are  also  jirovided  by  means  of  wliich  the 
loaded  wagons  are 
hauled  on  the  sidings. 
As  will  be  seen  from 
fig.  10,  two  c<ial  ti]i- 
plers  are  installed,  one 
for  each  pair  of  rails, 
and  each  is  capal)Ie  of 
dealing  witli  a  fully 
loaded  10-ton  wagon. 
They  are  of  the  usual 
circular  revolving 

type,  and  cacli  is  tilted 
with  a  2-h.ii.  motor  f<ir 
driving  the  screw 
clamping  gear  which 
retains  the  wagon  in 
position  while  the  tip- 
pler revolves.  The  re- 
volving gear  is  driven 
bj'  an  8-h.p.  motor, 
and  the  coal  is  eniptieil 
iftto  a  pit  from  whicli 
it  is  raised  by  means 
of  two  bucket  elevators 
— one  for  each  tijudcr 
—to  the  overheail  con- 
veyor. Each  elevator 
Ji  capable  of  raising 
40  tons  of  coal  jicr 
hour,  and  is  driven  liy 

i\  lo-h.p.  motor.  I'pon  reaching  the  head  gear  at  the  top 
of  the  elevator  tiie  coal  is  deposited  on  a  conveyor 
tiiat  runs  over  the  tops  of  the  Imnkcrs  and  extends  the 
whole  length  of  the  boiler  iiousc.  The  conveyor  is  of 
the  pusli-plate  ))attei-n,  is  ca]>alilc  of  transporting 
60  tons  of  coal   per  hour,   and   i>  driven   ihrough  speed- 


I  educing  gear  by  a  lo-h.p.  motor.  .Suitable  apertures 
in  the  base  plate  of  the  conveyor  are  provided  with 
sliding  doors  so  as  to  allow  of  the  coal  being  deposited 
into  the  bunkers  at  any  particular  point  required. 
From  the  overhead  bunkers  the  coal  is  delivered  by 
means  of  steel  chutes,  wliich  are  fitted  with  mixing  vanes, 
into  the  stoker  hoppers,  thus  automatically  feeding  the 
fuel  to  the  boiler  furnaces.  The  contractors  for  all  the 
coal-handling  plant,  together  with  the  raihvaj-  sidings, 
were  Messrs.   R.  White  &  Sons,  of  Widnes. 

.\n  interior  view  of  the  boiler  house  is  presented  by 
tig.  7;  the  firing  floor  is  12  ft.  above  the  basement,  and 
is  supported  by  ISO  reinforced  concrete  stanchions.  The 
number  of  boilers  installed  is  14,  but  only  six  of  them 
are  in  use  at  present;  each  is  capable  of  evaporating 
iO.OOO  V).  of  steam  per  hour  from  feed  water  at  a  tem- 
[terature  of  212  deg.  F.  to  a  pressure  of  190  lb.  per 
s([.  in.  Eleven  of  the  boilers  are  of  the  5-drum  Stirling 
type,  each  of  which  contains  G20  tubes  with  an  outside 
diameter  of  3.25  in.,  and  has  a  heating  surface  of 
■^,282  sq.  ft.  and  a  grate  area  of  191)  sq.  ft.  The  boiler 
mountings  and  fittings  were  supplied  by  Messrs.  Clarke, 
Chapman  &  Co.,  of  Gatesheac^  and  a  superheater  is 
htted  to  each  boiler  comprising  9G  tubes,  of  an  outside 
diameter  of  1.5  in.,  having  a  heating  surface  of  1,120 
Ml.  ft.,  and  capable  of  imparting  a  superheat  of  200 
deg.  F.  to  all  the  steam  generated.  The  three  remaining 
Ijoilers  are  of  the  Woodeson  pattern,  and  each  has  8,800 
sq.  ft.  of  heating  surface,  196  sq.  ft.  of  grate  area, 
and  contains  894  tubes,  2.5  in.  outside  diameter.  They 
are  also  provided  with  Clarke-Chapman  superheaters 
similar  to  tliose  mentioned  above.  The  total  weight  of 
each  boiler  when  filled  with  water  is  91  tons.  The  whole 
of  the  boiler  mountings  are  oi  the  Hopkinson  type;  a 
regulator  is  fitted  to  each  boiler  so  as  to  ensure  a  con- 
stant feed  of  water  into  it  and  to  maintain  the  water 
at  practically  the  same  standard  level  in  the  drums 
during   the   whole   period  that  the  Ijoiler  is  in   service. 

A.  separate  Green  economiser  is  installed  in  the  dis- 
charge  flue  of    each    boiler  ;    it    consists    of     320    tubes 

II  ft.  G  in.  in  lengtii,  and  is  fitted  with  the  usual 
scrapers  and  reversing  gear  driven  by  3-h.p.  motors. 
The  quantity  of  water  supplied  to  each  boiler  is  regis- 
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tcrcd  by  a  Vcntuvi  meter,  and  by  this  means  the 
.'ictual  evajioratioii  of  each  lioilcr  can  be  separately  ascer- 
tained. 

The  boiler  feed  jMimp  liouse  is  situalc.l  on  the  firing 
floor  level  of  llie  boiler  ho\ise :  it  is  divided  into  two 
sections,   the  first  of  which  contains  three  sis-stage  cen- 
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tiifugal  pumps  supplied  by  the  British  Electric  Plant 
Co.,  of  Alloa  (fisr.  II).  Each  pump  will  deliver  20.000 
gallons  of  water  per  hour  against  a  head  of  555  ft.,  and 
is  direct  driven  at  a  speed  of  lAiO  r.p.m.  by  a  100-h.p. 
motor.  The  second  section  contains  three  steam-driven 
direct-acting  Weir  cylinder  pumps,  each  capable  of 
pumping  17.000  gallons  of  water  per  hour  against  the 
working  boiler    pressure    of    190    lb.    per   sq.    in.      The 


Fig.  7. — Boiler  Room. 

water  supply  is  derived  from  a  main  tank  that  forms 
the  roof  of  the  pump  house  :  it  is  passed  througii  two 
Lea  recorders  and  thence  direct  to  the  pump  suctions. 
By-pass  pipes  are  also  provided  so  that  water  can  be 
drawn  direct  from  tlie  main  tank  in  the  event  of  its 
becoming  necessary  to  take  the  recorders  out  of  service. 
All  the  pumps  discharge  direct  to  the  boiler  feed  mains. 
A  special  5-cell  centrifugal  pump  that  is  driven  by  a 
.'iO-h.p.  motor  is  included  in  the  pump  house  to  provide 
the  water  that  is  required  for  boiler  tube  cleaning  pur- 
poses, <tc.  ;  alternatively,   this   piunp  can   be    used    as  a 


the  pump   house.      From   this  main   branches  run   over 
the  coal  bunkers  and  are  provided  with  connections  for 
fire  hose  and  also  for  the  domestic  supplies  of  the  various 
mess  rooms.     A  ring  main  is  also  provided  for  the  pur- 
pose of  cleansing  the  boiler  tubes.  &c.     The  main  water 
tank   is  divided  into   twn  sections,  either  of  which  can 
be  cleaned    out   without    interfering    with    the   working 
of  the  plant  :  moreovei ,  into  it  is  returned  all  the  wafer 
that    is   drained    frcjiii 
the    boilers,     turbines, 
and  steam   pipes,  A-c, 
thus    lielping    to    heat 
u])  the  feed  water.    All 
tlie     condensed    stea'.is 
from  the  turbines  after 
being      registered     by 
Lea    recorders    is    also 
pumped  back   into  the 
main  water  tank.    The 
pipework    in   the    sta- 
tion  was   supplied   by 
.Messrs.    Foster    Bros 
I  if  Wednesljury,  and  is 
supported  by  slings  or 
on   rollers  so  that  the 
[lipes   are    free   to  ex- 
pand in  any  direction. 
The  solid-drawn  12-in. 
steel   steam  mains  are 
arranged    to     balance 
the  steam  between  each 
set    (if    plant,    so    that 
under  ordinary  work- 
iue-      conditions       the 
How    of    steam    in    the 
mains    will    be    negli- 
gible. 
The  turbine  room,  of  which  fig.  2  is  an  interior  view. 
is  located  on  the  east  side  of  the  boiler  house,  and  is 
spanned  by  an  overhead  electric  travelling  crane  made  by 
Messrs.  Herbert  Morris,  Ltd..  of  Loughborough.     It  is 
suitable  for  dealiii'j'  witli  loails  nf  u]i  to  'M\  tons,  but  is 
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Special  fire  pump  in  case  of  emel-gency.  Between  the 
pumps  and  the  economisers  8-in.  diameter  steel  mains 
with  separate  branches  are  provided  in  duplicate.  A 
9-in.  town  water  service  mam  enter.s  the  boiler  hon.se 
basement,  and  two  meters  are  fitted  at  its  junction  with 
thi:  town  main,  and  two  others  at  the  point  where  tlie 
main  enters  the  building.  From  the  latter  point  a  6-in. 
ring  main  carries  the  water  to  the  storage  tank  above 


capable  of  lifting  a  dead  weight  load  of  45  tons;  it  is  | 
provided  with  a  27-h.p.  hoisting  motor,  an  18-h.p.  | 
main  travel  motor,  and  a  7-h.p.  traversing  motor.  I 
Tlie  crane  spans  67  ft.,  travels  about  140  ft.,  and  is 
fitted  with  a  safety  device  to  prevent  over-winding;  it 
i-i  controlled  from  a  cab  that  is  sluiie:  bem'ath  the  main  i 
ciane  girders. 

(To    he    cnnchulrd .") 
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LIGHTING    AND     POWER     NOTES.        TRAMWAY    AND    RAILWAY    NOTES. 


(Contiiiiifd  /mill  piiije  (1(14.) 


Lancaster. — Plant  Purchase  Kecommendeu.— The  Electri- 
city Committee  recommends  that  the  plant  of  the  Caton  Engi- 
neering Co.  be  bought  from  the  Disposal  and  Liquidation 
Board  tor  i;6,000.  It  is  estimated  that  it  will  cost  i'2,000  to 
remove  it  to  the  power  station,  where  the  plant  is  inade- 
quate to  meet  the  present  needs  of  the  town. 

Maidstoae. — Yeak'.s  Working. — The  accounts  of  the  Cor- 
poration's Electricity  Department  show  a  loss  for  the  year 
ended  March  yist  last  of  £5'2(j. 

Manchester. — Loan  Sanctioned. — The  Electricity  Comrnis- 
sioners  have  sanctioned  the  borrowing  of  j£50,000  for  mains 
extensions. 

Markinch  (Fife). — Water  Powee  Scheme.— The  Balgonie 
Colliery  Co.  is  to  utilise  the  water  ot  the  river  Leven  to 
generate  electricity  by  water  turbines. 

Navan. — Electricity  Supply. — The  Urban  Council  has 
finally  decided  to  take  a  public  electric  lighting  supply  at  Is. 
per  unit  from  Messrs.  Spicer,  local  merchants. 

Newport. — Cable  in  River  Bed. — The  laying  of  a  submarine 
cable  hnking  the  western  side  of  the  river  Usk  with  the  power 
station  on  the  eastern  side,  thereby  obviating  a  long  length  of 
cable  through  the  streets  of  the  town,  has  been  completed. 
The  new  cables,  which  are  laid  in  a  trench  eight  feet  below 
the  river  bed,  are  part  of  a  scheme  of  extension  on  which  a 
capital  outlay  of  ^'200,000  is  conteriiplated,  one  of  the  chief 
objects  being  to  supply  energy  to  the  large  new  ironworks 
of  Messrs.  Whitehead,  of  Tredegar,  which  is  now  under  pro- 
cess of  completion.  A  long  term  contract  has  been  entered 
into  with  Messrs.  Whitehead,  under  which  the  firm  will  pay 
the  Corporation  a  minimum  of  f8,000  and  a  maximum  of 
£'20,000  per  annum. 

New  Zealand. — Auckland. — An  agreement  has  been  arrived 
at  between  the  City  Council  and  the  otuside  local  bodies  with 
regard  to  the  formation  of  a  single  electric  power  board  for  the 
Auckland  metropolitan  area.  TTie  Council's  electricity  under- 
taking will  be  taken  over  by  the  Board  at  a  price  to  be  fixed 
later.  The  capital  expenditure  on  the  electricity  works  to 
.June  30th  last  amounts  to  £506,749. — Reuter's  Trade  Service 
(Melbourne). 

Ripon. — Electricity  Supply. — The  Town  Council  has  de- 
cided to  ascertain  from  the  War  Disposal  Board  the  purchase 
price  of  the  electricity  plant  at  the  North  Camp,  and  what 
facilities  could  be  afforded  to  the  Corporation  in  connection 
with  it. 

South  Africa. — Proposed  Orange  River  Development.— 
The  li.A.  Miiiinn  d  Engineering  Journal  states  that  in  his  last 
annual  report,  the  Inspector  of  Machinery  for  the  Kimberley 
district  speaks  of  the  possibility  of  harnessing  the  power  of 
the  Orange  River  to  assist  in  the  development  of  the  iron 
fields  near  Postmasburg.  These  iron  fields  are  devoid  of  coal 
for  their  economical  working,  and  the  Aughrabie  and  King 
Ueorge  Falls  are  about  160  miles  away.  The  falls  mentioned 
are  400  ft.  in  height,  and  it  is  estimated  that  a  power  of  from 
8  to  10  thousand  h.p.  is  available.  The  Inspector  considers 
that  a  part  of  the  power  might  be  utilised  in  the  electrification 
of  the  De  Aar-Windhoek  railway  and  any  later  branches. 

MossEL  Bay  (Cape  Province).— A  contract  has  been  en- 
tered into  between  the  South  African  Milling  Co.  at  Beau- 
fort and  the  Municipahty  for  the  supply  to  the  company  of 
all  its  power  requirements  from  the  Municipal  Power  Station. 
The  contract  provides  for  a  minimum  consumption  of  100,000 
units  per  annum. 

Johannesburg. — Owing  to  the  inability  of  the  Town  Council 
to  maintain  adequate  supplies  of  electricity  to  cope  with 
the  growth  of  the  town  and  its  industries,  a  demand  has 
arisen  that  the  town  should  obtain  supplementary  supplies 
from  the  Victoria  Palls  Power  Co.  The  Labour  Party  in  the 
Town  Council  is,  however,  opposing  this  demand,  as  it  is 
considered  that  it  would  lose  a  powerful  weapon  in  the 
event  of  an  industrial  dispute,  were  the  power  station  to  be 
closed  down. 

The  dispute  has  been  advanced  a  further  stage  by 
a  recommendation  by  the  Tramway  and  Lighting  Committee 
to  the  Town  Council  that  the  Town  Clerk  be  instructed  to 
obtain  full  particulars  of  the  terms  on  which  the  V.F.P.  would 
give  auxiliary  supply  during  the  period  required  for  the  im- 
provement of  the  municipal  supply.  This  represents  a  con- 
siderable advance,  as  the  tendont-y  on  the  Labour  side  of  the 
Council  has  been  apparently  to  fight  against  every  suggestion 
of  taking  current  from  the  V.P.P. — Cope  Argus. 

Spenborough. — Year's  Working.— At  the  District  Council 
meeting  last  week  it  was  reported  that  the  electricity  under- 
taking had  made  a  profit  of  ii2,2S5  during  the  past  financial 
yeajr. 

Swindon. — Reduced  Ch'rges. — The  Town  Council  has  re- 
duced the  price  of  electricity  for  lighting  from  8d.  to  7(1.  per 
unit,  for  power  from  4d.  to  3Jd.,  and  for  heating  and  cooking 
from  2d.  to  IJd. 

Loan  Sanctioned.— Tlie  Corporation  has  received  sanction 
to  borrow  ±'4'2,500  for  electricity  purposes. 

Welshpool.— Electricity  Supply.- The  Town  Council  has 
appointed  a  committee  to  investigate  the  possibilities  of  a 
municipal  electricity  undertaking. 


Blackburn. — Tramway  Extensions.— The  town  clerk  has 
been  instructed  to  take  steps  to  include  in  the  Bill  being  pro- 
moted in  Parliament  powers  to  extend  the  tramway  system 
from  Cherry  Tree  to  Feniscowles,  Billinge  End  to  the  borough 
boundary,  and  from  Wilpshire  U)  Langho. 

Brighton. — Loan  Sanctioned.— The  Electricity  Commis- 
sioner.s  have  given  sanction  to  the  borrowing  of  £20.000,  for 
15    years,    for   the   reconstruction   of   certain   sections  oi    the 

tramways. 

Continental. — Belgium. — Brussels  tramwaymen  have  threa- 
tened to  strike  unless  the  company  takes  back  six  painters 
whom  it  has  discharged  because  it  had  no  more  work  for 
them  to  do. — The  Times. 

Norway. — The  Commercial  Secretary  to  H.M.  Legation  at 
Christiania  states  that  the  Norwegian  Storting  has  granted  a 
concession  to  A/S  Akersbanerne  for  the  construction  of  an 
electric  railway  from  the  centre  of  Christiania  to  Osteusjo,  a 
distance  of  about  8  km.  The  work  on  this  line  will  probably 
be  commenced  simultaneously  with  the  construction  of  tho 
Majorsteun-Sognsvandet  Railway,  a  concession  for  which  was 
granted  recently. — The  Board  of  Trade  Journal. 

Darlington. — Renewal  oe  Track  Adjourned.- The  Elec- 
tricity and  Light  Railways  Committee  has  adjourned  considera- 
tion of  the  question  of  relaying  the  tramway  track  in  view 
of  the  capital  outlay  which  would  be  involved. 

Edinburgh, — New  Trucks. — The  Tramway  Department  re- 
commends the  ordering  of  51  single  tiucks  suitable  for  the 
new  electric  car  system.  The  trucks  are  to  cost  £250  each, 
and  with  equipment  the  sum  involved  is  £70,CKX). 

India. — Calcutta  Strike.— Owing  to  a  strike  of  the  em- 
ployes, the  Calcutta  tramway   services  are   suspended. 

Lancashire  Railway  Electrification. — The  plans  for  the 
electrification  of  the  Manchester-Oldham,  Lytham-Blackpool. 
and  Blackpool-Fleetwood  Railways  are  now  complete,  and 
will  be  carried  into  effect  at  the  first  favourable  opportunity. 

London. — Proposed  "  Underground  "  Extensions. — Fur- 
ther details  regarding  the  ambitious  scheme  of  the  London 
"  Underground  '  Companies  were  made  public  last  week  by 
Lord  Ashfield.  The  extensions  would  entail  an  expenditure  of 
£6,000,000,  apportioned  approximately  as  follows : — Recon- 
struction of  the  City  &  South  London  Railway,  w-ith  an  exten- 
sion to  link  up  that  railway  with  the  London  Electric  Railway 
at  Camden  Town,  £4,1(X).0(J0;  extension  of  the  Hampstead  line 
from  Golder's  Green  to  Edgware,  with  intermediate  stations 
at  Woodstock,  Hendon,  Colindeep,  and  Burnt  Ash.  £1.200,000; 
connecting  loop  between  the  Central  London  Railway  and  the 
London  &  South-Western  Railway  at  Shepherd's  Bush,  en- 
abling the  former  line  to  be  projected  to  Kew  and  Richmond, 
£700,000. 

It  is  estimated  that  employment  would  be  given  to  20.000 
men  for  at  least  two  years,  and  the  Government  is  asked  to 
guarantee  securities  and  interest  to  lower  the  rate  at  which 
money  will  be  obtained  in  the  City.  No  actual  financial 
assistance  is  required  from  the  State. 

Hammersmith. — The  Law  and  Parliamentary  Committee  re- 
commends that  representations  should  be  made  to  the  Minis- 
try of  Transport  that  the  fares  on  the  London  L'nited  Tram- 
ways should  be  reduced. — The  Times. 

Proposed  L.C.C.  "  Tube." — At  the  meeting  of  the  London 
County  Council  on  November  1st.  Mr.  A.  Emil  Davies  moved  : 
■■  That  in  view  of  the  Government  scheme  for  guaranteeing 
capital  to  enable  works  of  public  utility  to  bo  put  in  hand 
that  will  lead  to  extensive  employment,  the  Council  make 
application  to  Parliament  for  the  necessary  executive  powers 
with  a  view  to  applying  under  such  scheme  for  the  sum  of 
five  million  pounds  in  order  to  carry  cut  the  construction  of 
tube  railways  within  the  country,  and  especially  such  as  will 
link  up  South  London  with  other  portions  of  the  Metro;x)li?." 

Mr.  Davies  urged  the  necessity  of  greater  transport  facilities 
in  South  London,  which  was  badly  served  in  this  respect. 
.\fter  some  discussion  the  motion  was  defeated  bv  61  votes 
to  37. 

Manchester. — Loan  Sanctioned. — The  Tramways  Commit- 
tee has  received  sanction  to  boiTow  £56.(XX)  for  the  reconstruc- 
tion of  the  tramway  in  .'Vshton  Road,  &c. 

Tramway  Extensions— The  Corporation  has  commenced 
laying  a  double  track  of  tramway  lines  Ivetween  Denton  and 
Hyde,  a  distance  of  two  miles.  When  the  work  is  completed 
there  will  be  a  through  service  between  Manchester  and  Hyde. 

New  Zealand. — Aucklanii  — Tlie  City  Council  and  outside 
local  bodies  have  come  to  an  agreement,  whereby  a  single  elec- 
tric iwwer  board  has  been  formed  to  take  over,  among  other 
interests,  the  tramwav  service.  Tlie  tramway  assets  to  June 
DOth  last  total  £247,041. 

Scarborough. — Tramways  Purchase  Decision.- Tlie  Town 
Council,  after  careful  consideration,  has  decided  that  the  pro- 
posal to  take  over  the  undertaking  of  the  Electric  Tramways 
Co.  cannot  be  entertained. 
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S,  E.  &  C.  Raihvay. — 1'rojected  Electrification. — Accord- 
ing to  Modern  Transport,  the.  nianaapnient  of  the  South-Eastern 
and  Chatham  Railway  has  drawn  up  a  comprehensive  scheme 
lor  the  electrification  of  the  company's  suburban  lines,  to 
be  taken  in  hand  as  soon  as  conditions  permit.  The  plans 
embrace  the  whole  of  the  lines  within  a  radius  of  30  miles  of 
Charing  Cross,  and  for  the  purpose  of  electrifying  in  the 
ftrst  place  lines  having  the  heaviest  traffic,  the  lines  have  been 
put  into  two  groups.  Section  A  has  a  route  mileage  of  94 
and  a  single  line  mileage  of  21(1,  and  includes  the  inner 
suburban  lines.  Section  B  covers  140  route  miles,  representing 
4;W  miles  of  single  track,  and  consi.^ts  principally  of  extensions 
of  the  hnes  in  Section  A.  The  equipment  of  the  running  lines 
will  be  of  the  direct-current  conductor-rail  type.  The  rolling 
stock  for  suburban  services  will  be  of  the  motor  car  type 
with  "  multiple-unit  "  control,  which,  to  ensure  the  greatest 
tlexibility  of  service,  will  be  pennanently  coupled  up  in 
units  of  three  coaches,  a  unit  consisting  of  two  motor  coaches 
each  equipped  with  two  '2lK}-h.p.  motors  and  one  trailer  coach. 
This  arrangement  will  enable  the  committee  to  provide  trains 
of  three,  six,  or  nine  coaches,  accommodating  256.  ol'i,  and 
768  passengers  respectively,  in  accordance  with  traffic  demands. 

Stoke=on=Trent. — ^Tramway  Purchase.— At  a  recent  meet- 
ing of  the  Council  a  letter  was  read  from  the  Potteries  Electric 
Traction  Co.  asking  the  Council  to  defer  its  right  to  purchase 
the  tramways  until  the  year  ]952.  This  the  Council  refused 
to  do. 


CONTRACTS    OPEN    AND    CLOSED. 

[The  date  giocn   in  parcnthebfs  al  the  end  oj  the  piinigraph 
indicates  the  issue   of   the  Electricai,   Ki'.vikw    hi    n'liirh   the 
Oljicial  Xotice  '''Appeared.) 


TELEGRAPH    AND    TELEPHONE    NOTES. 


Finland. — Wireless  Telephony. — The  directors  of  Sodra 
Finlands  Interurbana  Telefon  A.B..  of  Helsingfors,  have  made 
application  to  the  Finnish  Ministry  for  Communications  for 
the  grant  of  a  concession  for  the  establishment  of  a  system 
of  radio-telegraphy  between  Finland  and  Sweden  for  general 
public  use.  According  to  the  company's  statement,  it  is  pro- 
posed to  form  a  separate  company,  in  which  the  Finnish  State 
would  have  the  opportunity  of  being  repressented,  for  the 
execution  of  the  scheme.  A  radio  station  would  be  erected 
in  the  vicinity  of  Helsingfors  and  would  also  be  provided  with 
apparatus  for  effecting  a  connection  with  the  station  of  the 
Interurban  Telephone  Co.  in  Helsingfors,  and  the  latter  station 
would  serve  as  the  intermediary  for  all  the  telephone  messages. 
The  concession  is  asked  for  a  period  of  15  years  with  the  exclu- 
sive right  of  establishing  and  maintaining  telephone  com- 
munication with  Sweden,  although  it  is  suggested  that  the 
State,  if  deemed  desirable,  .should  be  empowered  to  take  over 
the  undertaking  at  an  earlier  time  or  at  the  end  of  t«n  years. 
Should  the  State  refuse  to  prolong  the  concession,  the  Stat« 
would  be  placed  under  the  obligation  to  purchase  the  com- 
pany's property.  If  a  conce.si;ion  can  be  obtained  by  the 
Interurban  Telephone  Co.  in  Finland  and  by  the  competent 
company  (Radio)  in  Sweden,  it  is  said  that  these  countries 
will  be  the  only  ones  which  will  i>ossess,  after  England  and 
Holland,  a  system  of  wireless  telephony.  The  question  has 
not  yet  been  investigated  by  the  telegraph  authorities  in 
Sweden,  although  it  is  said  that  cable  connection  is  preferable 
to  wireless  telephony. 

Italy. — Submarine  Gable  Developments.— Signor  Giuffrida, 
Italian  Minister  of  Posts  and  Telegraphs,  speaking  at  the 
final  meeting  on  October  21st  of  an  electrical  congress  held  at 
Catania,  mentioned  that  a  committee  was  engaged  on  the 
investigation  of  a  scheme  for  the  transmission  of  energy  across 
the  Straits  of  Messina  to  Sicily.  As  to  his  own  particular 
department  the  Minister  is  reported  to  have  stated  that  new 
t^ilegraph  cables  would  be  laid  between  the  (Continent  and 
Sicily,  between  Ravenna  and  Trieste  and  Genoa  and  Nice, 
and  new  lines  of  direct  communication  with  the  principal 
European  centres  were  being  examined.  In  addition,  an  agree- 
ment had  recently  been  signed  for  the  establishment  of  a 
direct  submarine  cable  to  Spain  and  to  South  America, 
and  it  was  hoped  to  have  another  direct  cable  to  the 
United  States.  Among  thi_  developments  propo.sed  in  the 
telephone  service,  the  Minister  stated  that  the  five  networks 
in  Turin,  Genoa,  Milan,  Rome,  and  Naples  were  to  be  trans- 
formed to  the  automatic  system,  while  Pupin  coils  would  be 
used  in  connection  with  telephony  from  one  end  of  Italy  to 
the  other. 

Storms. — Bad  storms  raged  last  week  in  the  .south  of  Italy 
and  both  telephonic  and  telegraphic  communication  was 
severed,  says  The  Times. 

Turkestan,— Telegrams  in  Central  Asian  Tongues.— Tlie 
Postal  Ijepartment  of  Turkestan  has  prepared  a  telegraphic 
Morse  alphabet  for  telegrams  in  the  Kirkgis  and  U.sbek  lan- 
guages. The  results  on  trial  were  quite  satisfactory.  Telegrams 
in  the  local  languat'cs  are  already  being  exchanged  between 
Old  and  New  Tashkent. 

Uruguay. — New  TBAN.>ATt.ANTic  Cable. — Tlie  work  of  uniting 
Trugnay  with  Italy  by  cable  will  shortly  t>e  begun.  This  line 
will  connect  Rome,  Spain,  and  Brazil  with  Monte  Video,  eays 
the  Financial  News. 


OPEN. 


Australia Melbourne.— City     Council.      February     20th. 

One  2.()()<»-kW  rotary  converter  with  transformer,  also  6,600-V, 
.50-cycle.  3-pha.se  switchgear. — Hentrr'K  Trade  Service  (Mel- 
bourne). 

Newcastle  (N.S.W.).— December  22nd.  City  Council.  One 
25-kW  motor-generator  set.  Electrical  engineer  and  manager, 
Watt  Street,  Newcastle  (N.S.W. ). 

Sydney.— April  24th.  1922.  City  Council.  One  10,000-kW 
tui'bo-alternator  and  two  2.(KXI-kW  rotary  converters. — 
licnter's  Trade  Service  (Melbourne). 

Argentina. — Buenos  Aires. — January  19th,  1922.  Board  of 
Sanitary  Works.  Plant  and  accessories  for  a  new  generating 
station,  comprising  three  four-cycle  Diesel  engines  of  375  h.p., 
and  three  3-phase  alternators  each  of  2.50  kW,  2,200  V',  50 
cycle.* 

Aylesbury. — November  11th.  Town  Council.  Electric 
motors  and  pumps.     (October  21st.) 

Dublin,— November  16th.     G.N.R.  Co.  of  Ireland.     Three 

iiiDUths'  supply,  of  stores  including  electrical  fittings,  lamps, 
cable,  wire,  &c.     (See  this  issue.) 

London. — L.C.C, — November  28th.  Water-lube  boilers, 
superheaters  and  economisers    &c.     (October  21st.) 

Metropolitan  Asylums  Board.  November  2.'3rd.  Installation 
of  electric  lighting  cables  throughout  the  training  ship 
KTmorifh,  off  Grays,  Essex.     (See  this  issue.) 

Portsmouth, — November  18th.  Corporation.  Four  cen- 
trifugal pumjis,  direct  coupled  to  3-phase,  a.c.  motors,  sludge 
pump  and  motor,  and  various  small  motors,  switchboard 
cables,  lighting,  and  other  apparatus.     (October  21st.) 

Sheffield.— November  26th.  Health  Committee.  Plant 
and  machinery  for  refuse  disposal  works,  including  cranes, 
switchboard,  pumps,  &c.,  steam-driven  electrical  plant  and 
conden.sers,  motors,  and  starters,  &c.     (October  2fttli,) 

South  Africa. — Durban. — Municipal  Council.  2.50  s.p..  or 
12;j  d.p.  ironclad  fuses,  25  amperes.  200  volts;  ,500  combined 
double-pole  enclo.sed  switches  and  fuses,  35  amperes,  200  volts, 
suitjible  for  house  service  use;  144  single-pole  switch  fuses, 
unmounted.  100  amperes.  200  volts;  50  single-pole  switch 
fuses  of  the  "  Brush  "  or  other  similar  type.  50  amperes, 
2.750  volts,  suitable  for  sub-station  use.  One  3-pha8e  trans- 
former, 25  kVA  capacity,  50  cycles.* 

.Tohannesburg. — November  24th.  15,(KX)  traction  lamps,  110 
"V,  20  watt,  metallic  filament;  24  750-A  s.p.  knife  .switches;  3*5 
4(X>-A  ilitto;  36  2(K)  amp.  ditt<-). .  (Contract  828.)  Delivery  of 
the  lamps  to  be  made  as  and  when  required,  conunencing  eirly 
in  March,  1922.* 

Warrington. — November  15th.     Electricity  and  Tramways 

Committee.     Motors  and  transformers.     (October  2l8t.) 

Whitehaven. — December  1st.  Electricity  Sun^'v  Depart- 
ment. Two  water-tube  boilers  with  superheaters,  economisers, 
pipework,  \-c.     (See  this  issue.) 

•  A  copy  of  the  specification,  &c.,  can  be  consulted  at  the 
Department  of  Overseas  Trade,  35,  Old  Queen  Street,  S.W.  1. 


CLOSED. 


Australia.— MELBOUHNE.—Morwcll   eUctric   supply  and    bri- 
quetting. 

'Ihc  Victorian  Electricity  Commissioners  have  .iccepted  the  olTer  of  Zcilz  and 
Co.,  of  HaM«,  Germanv,  to  supply  a  briquetting  plant  at  a  cost  of 
£■110,000.  The  Commissioners  state  th.nt  no  knowledge  of  the  successful 
briquetting  of  brown  coal  without  the  use  of  a  binder  exists  outside  of 
Germany,  and  that  no  other  country  ,  is  able  to  provide  c'-rtain 
Hpecialised  machinery  of  guaranteed  efficiency  for  such  a  purpose.  Tin- 
plant  to  be  insLilled  will  be  capable  of  producing  9fi,000  tons  per 
annum  at  an  estimated  cost  of  £350.000.  The  plant  will  later  be 
•■\pandcd  to  a  commercial  factory  producing  300,0(KI  tons  per  annum, 
which  is  estimated  to  cost  £750,000.  In  addition  to  the  briquetting 
plant  to  be  supplied  by  Zcitz  &  Co..  i'2(i4,000  will  be  espendcd  in  build- 
ings, boilers,  conveyors,  electrical  plant,  and  other  appliances,  a 
large  portion  of  which  will  be  obtained  in  lingland. 
Coal-handling  plant  for  Newport  "  B  "  station.  £17.850.— Fraser  &  Chal- 
mers,  lAi.—Ttnders. 

Sydney. — Electric  Supply  Committee.     Recommended  : — 

A.c.    meter?. — Metropolitan-Vickcrs  Co..   Ltd..    for    type   "  N." 

Meiers,   ic— Noyes  Bros.    (Svdney),  Ltd.,    for   Ferra'nti    type   "  C  "  meters. 

Kach    firm     to   supply    6,'000    5-amp.,    2,000    10-amp.,     600   20.amp.,    50 

SO-amp.,  spare  parts,'  &c.,    total    £17,720. 
D.c.   meters.— NoyM  Bros.   (Sydney).   Ltd.,   Ferranti  type  meterj,  £6,307.— 

Tenders. 
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Bury. — Town  Council.  Accepted.  In  connection  with 
extensions  at  Chamber  Hall  power  station,  the  Town  Council 
has  sealed  contracts  with  the  following  tirms  :  — 

Switchboard   floors; — Maclean  &  Co. 
lixtc-nsioii  gallery.— J.    Webb  &   Sons.    Ltd. 
Switchboard. — Ferguson,  Pailin  &  Co. 
Electric    capstan. — i.'larice,    Chapman    &   Co. 
Coal    weighing  machines.— W.  it  T.  Avery,  Ltd. 
Structural    steelwork. — Holden    Hi   Porter.      , 

G.P.O. — Messrs.  Johnson  &  Phillips,  Ltd.,  have  just 
received  from  the  Post  Office  Engineering  Department  a 
contract  to  manufacture,  supply  and  lay  a  trunk  telephone 
cable  between  Glasgow  and  Edinburgh.  Tlie  order  com- 
prises 46  miles  of  '204-pair  cable. 

Newcastle-on=Tyiie. — Corporation  Electricity  and  Trans- 
port Committee.     Becommended  :  — 

1,500  tons  rails  for  the  perman.nt  way.— Bolckow,  Vaughan  &  Co.,  Stock- 
tonon-Teea,  £12  10s.  par  Ion.  This  is  stated  to  be  slightly  in; advance 
of   the  lowest   foreign  tender. 

New  Zealand. — Wellington. — Accepted  ; — 

6,000  l)li,O0O-V  Canadiai 
hydro-electric    powc 

Romford. — Board  of  Guardians.     Accepted: — 

A  *25-line  telephone  for  the  medical  ofticer's  residerrce. — Private  Telephone 
and  Elcvtric  Co.,  Ltd.  .    ,      '  ' 

South  Shields. — Corporation,  .\cceptecl  for  the  Electricity 
Department: — 

E.h.t.  feeders  and  pilot  cables    £1,417.— British   Insulated  & -Helsby  Cables, 

Ltd. 
E.h.t.     sub-feeders,    at     £57"    12s.,     and    underground    distributing     mains, 

house    service     switch     control    mains    and    services    for    public    street 

lamps,   for  the  sum  .of  £1,41?.— British   Insulated  &  Helsbv  Cables.   Ltd. 
fi.h.t.  switchgear;  £1.387.— Reyrolle  &  Co. 
'Hiree  car  bodies,  at  £400  per  car,  including   teak  frames,  for  the  Tramway 

Department. — English    I3lectric    Co. 


THE     "ELECTRICAL     REVIEW" 
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SERVICE 


FORTHCOMINQ     EVENTS. 


Junior    Institution    of    Engineers.— Friday,    November   4th.     At   Caxton   Hall, 

S.W.     At  8  p.m.     Lecture  on  "  The  Timber   Trees  of  Commerce,"   by    Mr. 

T.  H.    Ivey. 

Friday,    November   11th.     Question    and    general    discussion    evening. 
Society    of    Engineers    (Incorp.).— Monday,   November   7th.     At   Burlington 

House,    Piccadilly,    W.     At    a.aO    p.m.     Paper   on    "  Extraction    Turbines." 

by  Mr.  C.  H.  Nkylor. 

institution  of  Electrical  Engineers. — Informal  meeting,  Monday,  November 
7th.  At  the  Institution,  \ictoria  Embankment.  At  7  p.m.  Discussion 
on  "  How  l^st  to  Spc-ed  Up  Electrical  Progress,"  to  be  opened  by  the 
President   of   the    Institution    (Mt.    J.    S.    Highfitid). 

(Liverpool  Sub-Centre). — Monday,  November  7th.  At  the  University, 
Liverpool.     At  7   p.m.     Chairman's   (Mr.  G.  H.  Nisbett)  address. 

(Western  Centre). — Monday,  November  7th.  .\t  the  South  Wales  In- 
stitute of  Engineers,  Cardiff.     Chairman's  tMr.  A.  C.  MacWhirtcr)  address. 

(Scottisll  Centre).— Tuesday,  November  8th.  At  207,  Bath  Street, 
Glasgow.     At  7:M  p.m.     Chairman's   (Mr.    E.    T.    Goslin)    address. 

(Wireless  Section).— Wednesday,  November  9th.  .At  the  Institution, 
At  6  p.m.     Chairman's   (Dr.  G.   W.    O.   Howe)   address. 

(London  Students'  Section). — Friday,  November  11th.  At  the  Institu- 
tion, Victoria  Emiimkment,  W.C.  At  7  p.m.  Opening  address,  "  The 
Future  of    Railw.iy    Electrification,"    by    Sir    Philip    Dawson,    M.P. 

(Scottish  Centre,  Students'  Section).— I' riday,  November  Uth.  At 
the  Royal  Technical  College,  Glasgow.  At  7.30  p.m.  Address  by  the 
•  chairman    (Mr.    A.    Undsav). 

(Irish  Centre,  Dublin).— Friday,  November  llth'.  At  the  Royal  College 
of  Science,  Dublin.  At  8  p.m.  Discussion  on  the  Report  oj  the  Fuel 
Research  Board  on  the  winning,  preparation,  and  use  of  peat  in  Ireland, 
and  on  the  Report  of  the  Sub-committee  on  the  Water-power  Resources 
of    Ireland. 

(North-Midland  Centre).— Tuesday,  November  15th.  At  the  Hotel 
Metropole,  Leeds.  At  7  p.m.  Chairman's  (Mr.  W.  E.  Burnand)  address 
and    smoking  concert. 

(North-Western  Centre).— Tuesday,  November  15th.  At  the  Engineers' 
Club,  Manchester.     At  7   p.m.     Chairman's   (Mr.   W.   Walker)  address. 

Institute  of  Marine  Engineers.— Tuesday,  November  8th.  At  the  Institute. 
At  6.30  p.m.  Paper  on  "  Liquid  Fuel  and  its  .Application  for  Steam 
Generation."    bv    Mr.    J.    H.    .Anderson. 

Electro-Harmonic  Society.— Friday,  November  11th.  At  the  Grand  Hall, 
Cannon    Sir. n     II, ,1,1,     At   8    p.m.     Ladies'    night. 

Exhibition  of  Housecraft.— (Under  the  direction  ol  Miss  Gwvnne  Howell). 
At  17  Harrington  Gardens,  Gloucester  Road,  S.W.  From  November  8th 
to   November   11th.     11   a.m.   to  5  p.m. 


Northampton     Engineering     College     Engineering     Society.— Wednesday. 

November    9th.     At      th,-     Northampton     In^tilul.\     Clerkenwell,     E.G.     .At 
5.30    p.m.     Paper    on    "  Airships,"   by    Mr.    II.    C.    Hrown. 
Nottingham    Society    of    Engineers. — Wednesday,    November    9th.    .At    the 
W,lb<-ck   Hotel.     Al  8  p.m.     I'.iper  on  "  X\\e   Training   of  Apprentices,"  by 
Prof.   H.   Schofield. 

Royal  Society  of  Arts.- Wednesday,  November  9th.  At  John  Street,  Adelphi. 
At  S  p.m.  Paper  on  "The  \Vork  of  the  Industrial  Fatigue  Research 
Hoard   and   its  Applications  to  Industry,"  by   Mr.    D.    R.  Wilson. 

Chelmsford  Engineering  Society.— Thursd.iy,  November  10th.  At  the  East 
Antjli.m    Instiuite    of    Agriculture.    At   7   p.m.    Students'   meeting. 

Edinburgh  Electrical  Society.— Friday;  November  Uth.  .At  the  Philosophical 
Institute.  At  H  p.m.  Paper  on  "  Some  Particulars  Regarding  C.T.S. 
■  Cable,"  by   Mr.    D.    Uandale  Few. 

Association  of  Engineere-in-Charge.— Saturday,  Noveinbcr  13th.  At  the 
Holborn  Restaurant.     La<lies'   night.  '  Dinner  and  datKe. 

Birmingham  and  Distrlot  Electric  Club.— -Saturday,  November  i2th.  At  the 
(irand  Hotel.  .At  7  p.m.  Piiprr  on  "  The  Gyroscopic  Compass,"  by  Mr. 
H.F.    Stevrnton. 

SMford  Technical  and  Engineering  Association.— Saturday.  Novettiber  12ih. 
■At  the  Royal  Technical  Colleg.-.  At  7  p.m.  Members'  short  papers  (n 
competition  for  Cold  Meda  ,  awarded  bv  Mr.  W.  O.  Larmuth. 


For  many  years  past  we  have  oeen  replying  through  the 
[lost  to  inquiries  sent  to  us  by  our  readers. 

The  (jueries,   which  have   numbered  many  thousands, 
have  covered  almost  every  conceivable  matter  which  can  ■ 
be  connected  even  remotely  with  any  one  of  the  innu- 
merable fields  into  which  electricity  has  spread. 

Perhaps  the  most  common  request  is  for  the  name  of 
the  manufacturer  of  a  particular  piece  of  apparatus,  es-  ■ 
pecially  apparatus  which  is  known  under  a  trade  name, 
such  as  (to  give  well-known  examples)  Osram,  Simplex, 
Mazda,  &c.  In  this  field  alone  Ave  may  claim  to  have 
been  the  means  of  putting  literally  thousands  of  poten- 
tial purchasers  into  touch  with  the  makers  of  the  goods 
which  they  require. 

Many  of  our  readers  are  already  aware  of  this  service 
to  the  electrical  industry  which  we  have  considered 
ir  a  privilege  to  be  able  to  render  in  the  past,  but  we 
wish  the  large  number  of  new  readers  to  know  that  the 
same  service  is  equally  at  their  disposal  provided  the 
following  simple  rules  are  observed :  — 

1.  Address  your  inquiries  to  the  Electrical  Review, 
Ltd.,  Service  Department,  and  enclose  a  stamped  ad- 
dressed envelope. 

2.  Do  not  ask  for  information  until  you  have  satisfied 
yourself  that  it  is  not  already  contained  in  our  adver- 
tisement pages. 

3.  If  we  are  the  means  of  putting  you  in  touch  with 
the  firm  or  firms  that  you  require,  do  us  the  favour  of 
mentioning  the  Electrical  Review. 

No  charge  is  made  for  the  service. 


NOTES. 

Freemasonry. — On  Friday  last,  the  annual  installation 
meeting  of  the  Kelvin  Lodge,  No.  3736,  was  held  at  Mark 
Miison's  Hall,  when  Mr.  H.  Porter-Cox,  the  W.M..  installed 
Mr.  E.  E.  Sharp  as  his  successor  in  the  chair.  In  this  in- 
stance particular  interest  attached  to  the  ceremony,  inasmuch 
as  Mr.  Sharp  is  already  reigning  Master  of  the  Electric  Lodge, 
so  that  he  is  now  actually  reigning  over  the  two  Masonic 
Lodges  which  are  most  intimately  associated  with  the  elec- 
trical profession. 

Among  those  who  were  present  at  the  banquet  which  fol- 
lowed the  ceremony  were  :  Messrs.  Percv  Still,  P.G.D. ; 
Charles  F.  Quicke,  P.G.,  Supt.  of  Wks. ;  P.  A.  B.  Lord. 
P.A.G.,  St.  B.;  John  W.  Elliott.  P.  Prov.  J.O.D.  (Herts.): 
G.  T.  Fairbrother.  P.M.,  •245.5:  W.  B.  Ross,  P.M.,  27(57;  and 
C.  H.  Wordingham,  Past  President  Inst.E.E.,  as  well  as 
many  other  gentlemen  intimately  associated  with  the  electrical 
industry. 

Fatality. — .An  inquest  was  held  at  Hammersmith  recently 
upon  Henry  Melhuish,  an  Ij.C.C.  tramcar  driver,  who  died  as 
the  result  of  a  collision  lietween  his  car  and  a  motor  lorry.  It 
was  stated  that  before  his  death  deceased  stated  that  a  mist 
suddenly  came  before  his  eyes,  and  he  lost  consciousness,  and 
was  therefore  unable  to  apply  the  brakes.  A  doctor  stated 
that  death  was  due  to  syncope  from  heart  disease  accelerated 
by  the  shock  received  in  the  collision.  A  verdict  of  "  Acci- 
dental death  "  was  returned. 

Appointments  Vacant. — Plumber-jointer,  for  the  Southend 
Corporation  Electricity  Department:  suh-.stAtion  attendant  for 
the  Newport  Corporation  Electricity  and  Tramways  Depart- 
ment; general  assistant  (.i'547).  for  the  Chestt>rtield  Corpcira- 
tion  Electricity  and  Tramway  Dt^partment.  (See  our  adver- 
tisement pages  to-day.) 

French  Transport  Conference. — Mr.  G.  J.  Shave,  operat- 
ing manager  and  chief  engineer  of  the  London  General  Omni- 
bus Co.,  and  Mr.  .\.  V.  Ma.son.  deputy  general  manager  and 
engineer  of  the  Loudon  and  Suburban  Ti-amway  Group,  at- 
tended a  Convention  of  the  I'nions  des  Voies  Ferrees  d'lnteret 
Local  and  des  Transports  Publics  .\utomohiles  de  France,  held 
in  Paris  recently.  Pai>ers  were  real  on  permanent-way 
construt'ticm.  supply  of  electrical  energy,  electrolysis,  the 
trolley  'bus,  and  the  economical  position  of  surface  transport 
generally.  .\t  the  Convention  representatives  were  present 
from  alt  the  important  towns  in  Fiance.  Belgium,  It«ly. 
Sweden,  and  Denmark.  One  of  the  most  impurt^nt  matters 
arising  out  of  the  meetings  was  the  suggestion  that  the  various 
otxM-ating  concerns  in  this  country  should  he  officially  repre- 
sented by  their  as.stx^iations  at  these  conferences,  so  that 
matters  of  technique  and  standards  could  be  discussed  anl 
settled  internationally. 
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Smoke  from  Steam  Trains. — It  is  reported  that  a  final 
warning  has  been  addressed  by  the  Public  Control  Committee 
of  the  London  County  Council  to  all  companies  running  steam- 
driven  trains  into  London,  calling  attention  to  the  smoke 
nuisance  arising  from  locomotives,  and  stating  that  it  is  the 
intention  of  the  Council  to  take  steps  to  obviate  ii.— Morning 
Post. 

Trade  Conditions  and  Unemployment  in  the  Electrical 
Industry. — Whilst  going  to  press  we  have  received  the 
following  important  particulars  regarding  the  work  of  the 
Conference  of  Joint  Industrial  Councils  and  other  bodies, 
which  was  briefly  referred  to  in  our  last  issue  :  — 

The  conference  having  made  exhaustive  inquiries,  addressed 
a  memorandum  to  Sir  Alfred  Mond  as  chairman  of  the  Cabinet 
Committee  upon  Inrmployment,  who  received  a  deputation 
at  the  Ministry  of  Health  on  Wednesday  last.  The  Minister 
was  supported  by  Mr.  Arthur  Neal,  M.P.,  and  Sir  John  Snell, 
Chairman  of  the  Electricity  Commission,  and  was  addressed 
by  Mr.  ivl.  B.  Atkinson,  Chairman  of  the  Conference,  sup- 
ported by  Mr.  Alderman  Beaumont  and  Mr.  Kelly. 

ITje  Chairman,  having  pointed  out  that  the  deputation, 
probably  for  the  first  time  in  the  history  of  such  deputations, 
represented  the  whole  industry  through  its  Industrial  Coun- 
cils, thus  including  the  workpeople  as  well  as  the  employers, 
and  that  the  memorandum  was  a  unanimous  expression  of 
opinion,  outlined  the  subject  and  dwelt  at  some  length  upon 
the  present  position  of  the  industry,  which  was  faced  with 
the  prospect  of  progressive  unemployment  unless  certain  con- 
ditions could  be  altered  immediately.  The  memorandum  dealt 
with  (1)  the  steps  necessary  to  reinstate  permanently  activity 
and  employment  in  the  electrical  industry,  and  (2)  the  steps 
neces.sary  to  relieve  temporarily  unemployment  in  the  elec- 
trical industry. 

The  Chairman  proceeded  to  emphasise  the  following  pro- 
positions :  — 

First,  that  unreproductive  outlays  by  the  State  should  be 
closed  down,  except  those  absolutely  necessary  for  security  and 
health. 

Secondly,  that  the  electrical  industry  in  particular  should 
be  assisted  by  the  removal  of  uncertainties  which  were  check- 
mg  Its  development,  (a)  by  dehuing  as  early  as  possible  the 
Government  policy  with  regard  to  lue  future  control  of  elec- 
tricity supply;  (III  by  speedmg  up  adjudication  on  all  schemes 
already  submitted  to  the  Klectncity  Commissioners;  (c)  by 
allowing  supply  undertakmgs  to  increase  charges  to  meet 
lue  cUaugea  ccoDoimc  conditions;  [d)  by  action  at  the  earliest 
possible  moment  by  the  Ciovernment  to  clear  up  the  uncer- 
lamties  under  whicn  the  railway  companies  were  labouring, 
as  to  the  eiiect  on  their  capital  accounts  of  the  groupings  pro- 
posed. 

the  Chairman  next  proceeded  to  outline  the  steps  recom- 
lueuded  lor  tne  immediate  alleviation  ol  unemployment  in  tne 
electrical  industry. 

Inquiries  had  been  made  to  ascertain  the  schemes  of  elec- 
trical development  which  had'  already  been  prepared  and 
were  ready  to  be  put  mto  operation,  but  which  tor  one  reason 
or  another  were  at  present  held  up.  The  rephes  received  from 
the  majority  of  the  undertakings  communicated  with  were 
summarised  as  follows  :  — 

■'  There  exists  a  large  amount  of  potential  work  and  addi- 
tional employment  wnich  i=  being  heid  up  on  account  of  (a) 
uncertainty  with  regard  to  the  future  legislation  or  control 
in  certain  districts;  [b)  difficulty  m  financing  extension  works 
which  cannot  become  remunerative  until  a  considerable  time 
has  elapsed." 

The  important  suggestion  was  made  that  Government  assist- 
ance should  be  given  towards,  interest  payments  and  the  post- 
ponement of  sinking  funds  for  a  reasonable  period ;  then  it 
would  become  ijos.sibie  to  put  in  hand  extensive  and  valuable 
works,  ultimately  becommg  productive,  and  immediately 
allordiug  a  large  amount  of  employment. 

It  was  also  pointed  out  that  there  appeared  to  be  a  good 
deal  of  uncertainty  as  to  the  extent  to  which  such  under- 
takings could  apply  for  assistance  in  the  payment  of  interest 
under  the  memorandum  recently  issued  by  the  Ministry  of 
Health  concerning  Government  contributions  towards  the  pay- 
ment of  interest  on  capital  expended  on  productive  under- 
takings. 

The  question  of  London  transport  extensions  and  railway 
electrification  generally  was  dealt  with  at  great  length,  atten- 
tion being  drawn  by  the  deputation  to  the  diliiculties  existing 
with  regard  to  carrying  out  schemes  of  electrification  already 
prepared  because  of  the  uncertainty  in  connection  with  the 
preci.se  form  which  railway  grouping  might  be  expected  to 
take. 

Mr.  Atkin.son  also  drew  attention  to  the  large  amount  of 
work  which  might  result  from  a  decision  to  go  ahead  with 
telephone  extensions,  at  present  held  up,  and  the  attention  of 
the  Minister  was  drawn  to  the  difficult  question  of  the  pur- 
chase of  electrical  requirements  for  the  use  of  the  Indian 
Government  in  competition  with  foreign  manufacturers  under 
the  present  conditions  of  foreign  exchange.  Suggestions  were 
made  in  this  connectii>n  in  which  Sir  Alfred  Mond  expressed 
himself  extremely  interestcil,  and  which  he  promised  to  pur- 
sue further. 

In  replying  to  the  deputation.  Sir  Alfred  Mond  expressed 
his  appreciation  of  the  work  of  the  Conference,  and  his  desire 
to  apply  pr?ctically  some  of  the  suggestions  made.     He  stated 


that  the  paralysing  effect  of  uncertainty  as  to  the  future 
action  of  Government  relative  to  the  electrical  industry  was 
appreciated,  and  that  the  Ti'ansport  Department  was  dealing 
with  it.  He  referred  similarly  to  the  question  of  railway 
grouping.  On  the  point  of  assistance  towards  payment  of 
interest  on  municipal  loans,  he  made  it  clear  that  the  Minis- 
try of  Health's  memorandum  applied  to  electrical  under- 
takings. He  agreed  with  the  view  of  the  deputation  that  it 
was  unreasonable  to  ask  commercial  undertakings  to  com- 
mence the  operation  of  sinking  funds  immediately  the  works 
were  coiiii>leted  and  liefore  earnings  commenced,  and  thought 
that  Government  action  could  be  taken  in  this  direction. 

He  stated  that  the  telephone  extension  proposals  had  re- 
ceived most  careful  con.sideration  by  the  Government,  and 
he  anticipated  being  able  to  make  a  useful  suggestion  in  a 
few  days.  With  regard  to  the  Indian  Government  purcha.'se, 
he  was  sympathetic,  and  the  matter  was  under  discussion. 

Mr.  A.  Neal,  M.P.,  added  to  what  Sir  Alfred  Mond  had 
stated,  that  the  position  of  the  smaller  companies  had  been  in- 
tended to  be  dealt  with  by  a  clause  in  the  Electricity 
(Supply)  No.  2  Bill,  1920.  but  that  he  would  endeavour  to  see 
that  this  difficulty  was  removed,  the  principle  having  been 
agreed  in  other  cases.  He  stated  that  a  large  number  of 
recommendations  of  the  Electricity  Commissioners  were  ready 
for  placing  before  Parliament  for  sanction  early  next  session. 
He  thought  the  question  of  uncertainty  was  exaggerated.  The 
policy  had  already  been  laid  down  ;  the  final  legislation  neces- 
sary to  give  it  effect  had  not  yet  been  carried  through,  but  as 
far  as  he  could  conceive,  no  delay  would  take  place  in  pushing 
it  forward,  and  then  giving  executive  sanction  to  the  policy 
already  clearly  understood. 

The  deputation  tendered  thanks  to  Sir  Alfred  Mond  and  his 
colleagues. 

New  American  Washing  Machines. — To  the  making  of 
washing  machmes  there  is  no  end  in  the  United  States,  and 
a  recent  issue  of  the  Electrical  Heuicw  (Chicago)  contained 
descriptions  of  a  number  of  new  designs  embodying  points 
worth  notmg. 

A  recent  incident  in  a  small  electrical  exhibition,  when  a 
lady  came  perilously  near  to  being  entangled  in  an  exposed 
running  belt  of  a  washing  machine,  has  convinced  us  ot  the 
imperative  necessity  of  enclosmg  all  gears  and  belts.  TTiis 
may  be  accomplished  fairly  well  by  an  ordinary  belt  guard, 
but  one  of  the  new  American  washers  is  entirely  closed  in 
by  a  frame  in  which  tixin  wood  panels  are  inserted. 

Another  design  possesses  two  or  more  containers  for  linen, 
&c.,  all  operated  by  one  motor.  The  driving  gears  are  totally 
enclosed  m  a  cast-iron  casmg.  One  of  the  other  machines 
desci'ibed  is  also  gear-driven,  and  the  pinions  and  connecting 
rods  are  safely  housed.  Machines  employing  reciprocating 
motion  and  those  with  rotary  motion  appear  to  be  evenly 
divided,  although  in  the  latter  case  the  motion  is  reversed  at 
every  few  revolutions.  This  has  led  to  considerable  ingenuity 
in  the  devising  of  reversing  gear,  the  main  object  being  to 
eliminate  the  jar  when  the  change  of  direction  is  ellected.  The 
use  of  a  rotating  "  dolly  "  does  not  appear  to  be  favoured  in 
the  latest  designs  of  washing  machines. 

Electric  Service  on  the  Western  Ranch. — Under  this  title 
the  Electrical  World  draws  attention  to  the  immense  possibiU- 
ties  of  electric  service  on  the  farm  : —  In  the  Pacific  Coast 
and  north-west  districts,  where  electric  service  lines  and 
motor-driven  pumps  have  created  veritable  gardens,  an  area 
of  40  acres  is  still  rated  as  a  ranch.  In  the  San  Joaquin 
Valley,  for  instance,  where  these  small  ranches  abound,  the 
public  enjoys  a  real  interpretation  of  electric  service  thai; 
would  be  a  great  asset  to  other  sections  as  well.  In  that 
valley  farmers  or  ranch  owners  are  making  advance  appli- 
cations for  electric  service  connections  and  anxiously  await 
station  construction  that  will  make  these  possible.  Forest  land 
nov/  used  for  cattle  raising  and  grain  production,  at  a  value  of 
$150  to  $300  per  acre,  will  have  a  value  of  from  $1,500  to 
.$2,500  as  soon  as  irrigation  is  made  possible.  Self- 
interest  there  is  a  powerful  influence  for  electrical  develop- 
ment, which  is  gainmg  the  ear  of  the  public  service  commis- 
sioner and  the  investor  alike.  But  this  same  type  of  self- 
interest  exists  in  other  sections.  The  San  Joaquin  Light 
and  Power  Co.  has  simply  pointed  the  way  to  its  application 
in  the  development  of  electric  service  elsewhere.  Only  fifteen 
years  ago  that  company  was  a  struggling  concern  with  just 
enough  generating  capacity  to  take  care  of  the  limited  needs 
of  a  few  small  communities  and  with  a  gro.ss  income  of 
$125,000.  To-day  it  serves  a  great  fertile_  valley  and  has  a 
return  of  $1,500,000  annually,  built  largely  upon  the  good  will 
of  the  rural  puhlic  it  serves. 

I.E.E.  Model  Conditions  ol  Contract. — The  model  form  of 
general  conditions  recommended  by  the  Institution  of  Elec- 
tiieal  Engineers  for  use  in  connection  with  contracts  has  re- 
eenlly  been  revised.  Copies  may  be  obtained  from  the 
Secretary  of  the  Institution,  Savoy  Place,  Victoria  Embank- 
ment, lipndon,  W.C.2,  or  from  the  publishers,  Messrs.  B.  and 
I'".  N.  Spon,  Ltd.,  57,  Haymarket,  London,  S.W.I.  The  price 
per  copy  is  two  shillings  (post  free  2s.  2d.). 

Polish  Electrical  Congress. — A  three  days  electrical  con-- 
gress  of  Polish  electricians,  reports  Berlingnkc  Tidende,  was 
to  have  been  held  at  Tliorn  commencing  on  October  30th. 
(^ne  of  the  principal  subjects  down  for  discussion  Was  the 
electrification  of  Poland  from  the  technical  and  the  economic 
points  of  view. — Renter's  Trade  Service  (Copenhagen). 
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INSTITUTION     NOTES. 


The  Institution  of  Electrical  Engineers.— -\  special  general 
meeting  of  corporate  members  and  associates  of  the  Institution 
is  U>  be  belli  on  November  17th  at  .5.45  p.m.,  for  the  purpose 
of  considering  and,  if  thought  fit,  passing  resolutions  to  the 
following  ctfect : — ■ 

1.  That  the  Institution  be  wound  up  voluntarily,  and  that) 
Sir  James  Devonshire,  K.B.E.,  and  P.  P.  Rowell  he  appointed 
liquidators  for  the  purposes  of  such  winding-up. 

t!.  That  the  property  of  the  Institution  remaining  after  the 
satisfaction  of  all  its  debts  and  liabihties  be  transferred  to  the 
Institution  of  Electrical  Engineers  incorporated  by  Royal 
Charter  dated  August  15th,  1921. 

Should  the  above  resolutions  be  passed  by  the  requisite 
majority  they  will  be  submitted  for  confirmation  as  special 
resolutions  to  a  further  special  general  meeting  of  corporate 
members  and  associates  on  December  2nd,  at  6  p.m. 

Ordinary  Meetings. — In  addition  to  the  Ordinary  Meet- 
ings mentioned  in  our  last  issue,  the  following  are  announced  : 
December  1st.  paper  on  "  The  Cyc-Arc  Proce.ss  of  Automatic 
Electric  Welding,"  by  Messrs.  L.  J.  Steele  and  H.  Martin: 
December  15th,  paper  on  "  Induction-Type  Synchronous 
Motors,"  by  Mr.  L.  H.  A.  Oarr;  January  5th.  1922,  lecture 
by  Dr.  S.  P.  Smith  (with  experiments),  "  Single  and  Three- 
phase  Commutator  Motors  with  Shunt  and  Series  Character- 
istics "  ;  January  19th,  discussion  on  "  The  Utilisation  of  Waste 
Heat  from  Electrical  Generating  Stations  "  (joint  meeting 
with  the  Institution  of  Heating  and  Ventilating  Engineers). 

Scottish  Centre. — Tlie  first  meeting  of  the  session  is  to  be 
held  on  November  8th  in  Glasgow,  when  Mr.  E.  T.  Goslin, 
the  chairman,  will  deliver  his  inaugural  address.  .A  smoking 
concert  is  to  be  held  on  December  17th.  and  the  annual  dinner 
of  the  Centre  has  been  arranged  for  February  22nd,  1922. 

The  annual  report  .shows  that  at  the  end  of  last  session  the 
membership  was  .567,  an  increase  of  44 :  the  average  number 
present  at  ordinary  meetings  was  64. 

The  Students'  S>ection  holds  its  first  meeting  on  November 
nth;   Mr.   Lindsay  will  deliver  his  address  as  chairman. 

Institution  of  Civil  EniJineers. — On  Tuesilav  last  the  new 
president,  Mr.  W.  B.  Worthington.  was  in.stalled  in  the 
chair.  In  the  course  of  his  inaumiral  address  he  dealt  with 
the  origin  and  aims  of  the  Institution,  and  deprecated  the 
iviodern  tendency  to  regard  "  civil  engineering  "  as  a  branch 
nf  the  engineering  profession,  on  a  nar  with  the  mechanical, 
electrical  and  other  br.mches.  whereas  it  embraced  all 
branches. 

AssociaTion  of  Mining  Electrical  Hn^ineers. — .At  the  inau- 
gural meeting  of  the  session  of  the  North  of  England  branch 
nf  the  Association  that  was  held  at  Newca.stle-on-Tyne  on 
October  29th,  Lieut. -Col.  P.  R.  Simpson,  the  branch  president,  ■ 
delivered  an  address,  in  the  course  of  which  he  .said  that, 
with  regard  to  the  application  of  electricity  to  underground 
hauhng,  the  aim  of  mining  engineers  was  to  reduce  the  num- 
ber of  horses  employed.  So  far,  no  svstem  had  been  evolved 
by  which  the  haulage  over  the  first  180  yards  from  the  face 
could  be  performed  except  by  hand  or  by  means  of  a  ponv. 
and  the  cost  ner  ton  mile  over  that  short  distance  -iAas 
notoriously  high — at  pre.sent  it  was  not  less  than  6s.  per  ton 
mile.  The  introduction  of  mechanical  conveyors  to  long-wall 
faces  had  to  a  great  extent  relieved  that  difficulty,  and  by 
concentration  enabled  auxili.arv  haulatrc  to  be  applied.  There 
were,  however,  manv  collieries  wherein  for  various  reasons 
the  coal  getters  worked  singly,  or  in  pairs,  and  the  sniMll 
ouantities  obtained  from  the  large  number  of  places  ren  lerrd 
the  application  of  machinery  impossible.  Por  those  reasons 
the  abolition  of  horses  was  not  possible,  but  endeavours  si  r;'l,l 
be  made  to  eliminnte  horse  haulage  excent  in  the  fir.vt  mO 
yards  from  the  workinc  face.  .\t  a  colliery  in  which  *hp 
sneaker  was  interested,  experiments  w-e?-e  being  made  witli  n 
storace  battery  locomotive,  and  .satisfactory  results  had  he'vi 
obtained.  The  chief  particulars  were  :  Weight,  inclndin" 
br.tteries.  35  cwt.  :  dimensions,  6  ft.  lorn;  by  4  ft.  hidi.  bv 
3  ft.  wide;  speed  with  load,  5  m.p  h  ;  batteries,  two  sets  each 
consisting  of  24  cells;  voltage.  44;  b.h.p.,  2,  300  per  cent,  over 
load;  motor  revs.,  from  1.400  to  1.600:  gearing,  17—1.  The 
work  done  was  45  sets  of  12  tubs  per  day.  The  full  set 
weighed  7^  tons,  and  the  empties  2  tons  12  cwt.:  the  dist.nnee 
run  per  day  was  20  miles.  It  was  considered  that  the  Inco- 
raotivp  was  doing  the  work  of  three  ponies.  The  heavie.st 
cradient  was  1  in  .S6.  llie  road  was  dry;  the  rails  weighed 
22  Ih.  per  yard  with  fishplates.  It  had  been  found  that  if 
the  gradient  were  more  than  1  in  25  with  a  load  of  two  tons 
12  cwt.,  the  weight  of  the  locomotive  was  not  sufficient  to 
ftvoid  slipping  of  the  driving  wheels.  In  his  opinion,  that 
method  of  hauling  required  the  .serious  consideration  of  min- 
ing electricnl  encineers  who,  with  their  knowledge  of  nnder- 
pmund  conditions,  should  be  well  fitted  to  evolve  a  thoroughly 
erieient  locomotive  at  a  reasonable  first  cost. 

Statements  had  been  made  during  the  last  few  years  ns  to 
the  want  of  enterprise  in  the  equipment  of  British  coal  mines, 
but  he  did  not  think  that  on  investigation  they  could  be  sub- 
stantiated. In  that  respect  he  found  that  at  a  coUiery  cap- 
able of  raising  one  million  tons  of  coal  per  year  .the  electrical 
plant  installed  amounted  to  2.969  h.p..  and  within  a  few 
months  would  reach  3,582  h.p.    That  plant  included  pumping, 


ventilating,  winding,  hauling,  air  compressing,  coal-cutting 
and  coal-conveying.  That  was  only  one  place,  but  he  had 
reason  to  believe  that  it  was  typical  of  collieries  in  the 
Northern  coalfield. 

Junior  Institution  of  Engineers.— The  following  meetings 
have  been  arranged  to  take  place  at  the  Birmingham  Cham- 
ber of  Commerce,  New  Street,  at  7  p.m.,  under  the  direction 
of  the  Midland  Section  Council  of  the  Institution  :  — 

November  18th,  1921.— Prof.  K.  Neville  Moss,  O.B.E., 
M.Sc,  will  lecture  on  "  Coal  Mining  in  Great  Britain." 

December  6th,  1921.— Mr.  R.  B.  Askquith  Ellis, 
A.M.I.Mech.E.,  will  dehver  his  presidential  address. 

January  10th,  1922.— Mr.  J.  Fearn,  A.M.I.Mech.E.,  and 
Capt.  F.  W.  Spencer  will  read  a  paper  on  "  Drop  Eorgings." 

The  Institute  of  Cost  and  Works  Accountants. — The  next 
preliminary,  intermediate  and  final  examinations  will  be  held 
on  December  5th,  6th,  and  7th,  at  London,  Manchester,  Bir- 
mingham, Sheffield,  Glasgow  and  Bristol.  (Other  centres  will 
be  arranged  should  sufficient  demand  arise.)  Forms  of  appli- 
cation can  be  obtained  from  the  Secretary.  38,  Grosvenor 
Gardens,  S.W.l. 


OUR     PERSONAL     COLUMN, 

The  Editors  invite  electrical  engineers,  whether  connected 
with  the  technical  or  the  commercial  side  of  the  professioji 
and  industry^  also  electric  tramway  and  railway  officials,  to 
keep  readers  of  the  ELECTRICAL  Review  posted  as  to  their 
movements. 

At  a  special  meeting  of  the  Glasgow  University  Court,  as 
has  been  announced  already  in  the  Electrical  Review,  Dr. 
G.  W.  O.  Howe  was  appointed  professor  to  the  newly-founded 
James  Watt  Chair  of  Electrical  Engineering  in  the  Univer- 
sity. Mr.  Howe,  who  is  at  present  head  of  the  Department  of 
Electrical  Standards  and  Measurements  at  the  National 
physical  Laboratory,  Teddington,  took  the  degrees  of  B.Sc. 
and  M.Sc.  at  .Arm.strong  College.  Newcastle-on-Tyne,  and  re- 
(^eived  the  degree  of  D.Sc.  from  Durham  T'niversitv.  When  at 


Utolo    hy]  [  llllifloclt.    Birmingham. 

PiioEESsoB  G.  W.  O.  Howe. 

.Adelaide  with  the  British  Association  he  was  made  an  iionorary 
D.Sc.  of  .\delaido  University,  and  in  lOOfl  he  was  senior 
\\'hitworth  Scholar.  Dr.  Howe  served  a  five  years'  appren- 
tice-ship  with  ^lessrs.  Siemens  Bros,  at  Woolwich,  two  years 
in  the  cable  design  department  of  that  firm,  two  years  in 
the  Berlin  Works  of  the  Siemens-Schuckert  Co.,  designing  and 
t«>sting  electrical  machinery,  and  one  year  in  the  dynamo  de- 
sign department  at  the  Woolwich  works.  His  teaching  ex- 
perience consists  of  two  years  head  of  the  electrical  engineer- 
ing department  at  Hull  Municipal  Technical  College,  and 
16  years  at  the  City  and  Guilds  (Engineering)  College 
(Imperial  College  of  Science  and  Technology).  South  Kensing- 
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ton,  from  1905  to  1909  as  lecturer,  and  from  1909  till  June, 
1921,  as  assistant  professor  of  Electrical  Eugineering.  Ut. 
Howe  is  a  member  of  the  Institution  of  Electrical  Engineers 
and  Chairman  ol  the  Wireless  Section,  m  which  capacity  he 
will  deUver  au  address  to  the  Section  ou  iNovember  9th.  tic 
is  also  a  Fellow  of  the  Physical  Society,  and  has  been  a  mem- 
ber of  various  technical  boards  and  advisory  committees,  be- 
sides beiug  the  author  of  numerous  papers  contributed  to  the 
Roval  Society,  the  Institution  of  Electrical  Engineers,  the 
Physical  Society,  &c.  Since  1914  he  has  been  recorder  of  the 
En'gmeering  Section  of  the  British  Association. 

Last  Friday  eveumg  the  staff  and  employes  of  the  Bolton- 
Corporation  Electricity  Department  met  for  a  social  evening 
at  the  invitation  of  the  borough  electrical  engineer,  Mr.  W.  J. 
H.  Wood.  Advantage  was  taken  of  the  iKcasion  to  present 
Mr.  Wood  with  a  mahogany  pedestal  writing  table  and  chaii-, 
and  a  sohd  silver  tray,  as  tokens  of  esteem  on  the  occasion 
of  his  marriage.  Mr.  Edward  Jones,  secretary,  who  presided 
over  a  very  representative  gathering,  spoke  of  the  excellent 
feeling  which  existed  between  Mr.  \Vood  and  the  staff  and 
employes,  and  referred  to  his  own  '20  years'  association  with 
him.  Messrs.  B.  S.  Hornby,  G.  E.  Yates,  A.  E.  Kirkman  and 
J.  Boothroyd  supported,  and  Mr.  F.  L.  Garstang  {station  engi- 
neer) asked  Mr.  Wood's  acceptance,  of  the  presents  from  the 
whole  of  the  members  of  the  department.  The  recipient  very 
feelingly  responded.  A  miscellaneous  musical  programme  was 
contributed  to  by  members  of  the  department.  The  wedding 
took  place  at  St.  Martin's,  London,  on  Wednesday,  November 
"ind,  the  bride  being  Miss  Marjorie  Richardson,  of  Bolton. 

Mr.  W.'iLTER  Lewis,  who  has  resigned  the  position  of  goods 
superintendent  on  the  Great  Western  Railway  at  Cardiff  on 
reaching  the  retiring  age,  has  joined  the  board  of  Booth  and 
Bamford,   Ltd.    electrical  engineers,  Cardiff. 

Major  E.  W.  Klitz,  A.M.LE.E..  late  I.O.M.  first-class. 
R..\.O.G..  formerly  chief  assistant  electrical  engineer  with 
the  Wimbledon  Corporation,  has  recently  been  gazetted  out 
of  the  Army  on  completion  of  service,  and  is  open  to  take 
a  partnership  in  an  electrical  concern. 

Mr.  E.  MoxoN,  borough  electrical  engineer  for  South  Shields 
for  the  last  two  years,  has  resigned  his  appointment,  he  having 
been  appointed  to  a  similar  position  at  Southport.  The  com- 
mittee, in  agreeing  to  release  Mr.  Moxon  within  six  weeks 
from  the  date  of  his  resignation,  are  parting  from  him  with 
regret,  and  have  placed  on  the  records  a  reference  to  the 
valuable  services  rendered  by  him  to  the  Corporation  during 
his  two  years  of  office.  During  that  period  important  exten- 
sions to  the  station  and  plant  have  been  carried  out. 

The  Fi-anklin  Institute,  acting  through  its  Committee  on 
Science  and  the  Arts,  awarded,  on  October  19th,  its  Elliott 
Cresson  Gold  Medal  to  Dr.  Byron  E.  Eldred,  of  New  York, 
for  his  low  expansion  leading-in  wire  for  ■  incandescent  electric 
lamps;  it  also  awarded  to  Mr.  Alfred  O.  Tate,  of  Cranston, 
Rhode  Island,  its  Howard  N.  Potts  Gold  Medal  for  his  electro- 
lyttc  process  of  waterproofing  textile  fabrics. 

Mr.  Oscar  Berry,  F.C.A..  C.C..  has  been  elected  deputy- 
chairman  of  the  Commercial  Education  Committee  of  the 
London  Chaml)er  of  Commerce.  He  is  also  to  .serve  on  the 
Governing  Body  of  the  City  of  London  College,  as  a  repre- 
sentative of  the  Ijondon  Chamber. 

Mr.  G.  W.  Matthew,  who  for  the  last  seven  years  has  been 
in  charge  of  the  Supply  Department  of  Messrs.  Metropolitan - 
Vickers,  Ltd.,  South  Wales  Branch,  has  now  joined  the  board 
of  Messrs.  Cesco,  Ltd.,  formerly  the  Commercial  Electric 
Supplies  Co.,  and  has  accepted  the  position  of  joint  managing 
director  with  Mr.  A.  H.  Smith,  who  was  previously  with  the 
General  Electric  Co.,  Ltd.,  Cardiff  branch. 

Mr.  D.  G.  Davis,  B.Sc..  of  Eedditch,  has  been  appointed 
resident  power  station  engineer  under  the  Clyde  Valley  Elec- 
trical Power  Co. 

We  congratulate  Mr.  W.  Valentine  Baee,  son  of  the  late 
Sir  Robert  Ball,  upon  his  appointment  to  be  a  Master  of  the 
Supreme  Court,  King's  Bench  Division. 

Mr.  H.  W.  Dauncev,  manager  of  the  Cantie  Switch  Co.. 
Ltd.,  is  to  be  relieved  of  his  duties  on  the  14th  inst.,  owing 
to  a  breakdown  in  his  health.  For  the  present  letters  for 
him  should  be  sent)  to  him  at  his  home  address:  "  Bacton,  " 
I'riory  Avenue,  Sudbury,  Harrow. 

Obituary. — Lieut. -Col.  P  J.  Preece.— We  regret  to  read  in 
'I  he  Times  that  Lieut.-Col.  Percv  John  Preece.  T.D.,  late 
•ZIHth  London  Regiment  (Post  Office  Rifles),  of  Cefn  Rhos. 
Ciunarvon.  third  son  of  the  late  Sir  \\'illiam  Preece,  K.C.B., 
I'.R:R.,  fWfwed  ftway  on  October  29th  at  Wimbledon. 

Mr.  G.  Ledoeh. — The  death  t«)k  place  at  Thorpe  Bay.  Essex. 
on  October  27th.  at  the  age  of  83  years,  of  Mr.  George  I-edger, 
who  was  for  .52  years  on  the  staff  of  the  Telegraph  Construc- 
tion li  Maintenance  Co. 

PiiOE.  F.  E.  .Vrmstrong.— We  regret  to  record  the  death, 
from  a  tumour  on  the  brain,  of  Prof.  Francis  Edwin  Arm- 
strong. M.Sc.  .\.M.I.O.B.,  Professor  of  Mining,  Sheffield 
University,  at  the  age  of  42  years. 

Mr.  Ernest  Coate.s,  M.I.E.E.— Tlie  death  has  occuned 
under  tragic  circumstances,  at  his  house  at  Streatham.  of 
Mr.  Ernest  Coates.  M.I.E.E.  According  to  the  first  details 
appearing  in  the  Press,  he  and  the  three  other  members  of 
his  household  met  their  deaths  through  drinking  poisoned 
champagne.  Mr.  Coates,  who  was  40  years  of  age,  is  stated 
to  have  been  engaged  in  business  as  a  commission  agent  in  the 
City.  , 


NEW     COMPANY     REGISTERED. 


Talbot  &  Lobley,  Ltd.   (177,413).— Private  company.     Re 

(Jistcrcd  October  iUl.     Capilal,  £3,000  in  £1  shares.     To  carry  on   the  busines! 
of   consulting 


electrical, 
&c.     The    permanent    directors    .ire  : 
Hampslcad.     N.W.;    H.     U.    Lobley,    122, 
■ith  power  to  appoint  an  ordinary  director. 
Remuneration    ot    permanent     directors :     f  500    each 
office  :    5",    Victoria  Street,   Westminster. 


Sullolk, 


business 
plement  and  machinery 
H.  J.  Talbot,  Southill 
Albury  Road,  Leiston, 
lualitication  :  One  share, 
nnum.    Registered 


per 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


G.    Hands   &   Co.,    Ltd.— Debenture   dated  October   5th, 

lail,  to  secure  i-2,000,  and  further  moneys  not  exceeding  fl,550  which  the 
mortgagee  may  be  called  upon  to  pay  under  a  certain  guarantee,  charged 
on  the  company's  undertaking  and  property,  present  and  future,  including 
uncalled    capital.     Holder:    G.    Hands,    6^-71,    Farringdon    Road,    E.C, 

Fuller's  United   Electric  Works,  Ltd. — Debentures  dated 

October  11th,  1921,  to  secure  £15,000,  charged  on  the  company's  undertaking 
and  property,  present  and  future,  including  uncalled  capital.  Holders: 
National    Bank  of   Scotland. 

Gilbert  Gilkes  &  Co.,  Ltd. — Satisfaction  to  the  extent  of 

£1,000  on  September  30th,  of  debentures  dated  March  33rd.  1921,  securing 
£•4,700. 


CITY    N0TE5. 


At  the  annual  meeting,  held  on  October 
Drake  and  'iTth,   Mr.  B.  M.   Drake  said  that  in  spite 

Gorham,  Ltd.  of  the  crisis  through  which  the  country 
had  been  passing,  including  the  coal 
stoppage  and  an  electricians'  strike,  they  •nere  still  able 
to  declare  a  six  per  cent,  dividend  after  making  allowance  for 
the  depreciation  which  had  taken  place  in  their  stock.  Dur- 
ing the  20  years  of  the  company's  existence  the  total  profit 
hail  exceeded  ^2U0.(XJ0,  of  which  :£].34,460  had  been  distri- 
buted amongst  the  shareholders,  this  being  J69,460  more  than 
the  amount  subscribed.  It  was  a  tribute  to  the  reputation  of 
the  company  that  the  issue  of  7-year  notes  was  so  largely  over- 
subscribed ;  no  outlay  for  underwriting  was  incurred.  The 
E.P.D.  and  Corporation  Profits  Tax,  paid  or  reserved,  had 
amounted  to  no  less  than  f  17,000,  a  large  proportion  of  which 
related  to  peace  requirements.  Although  they  would  in  future 
be  relea.sed  from  the  former  tax,  tlie  latter,  amounting  to  five 
per  cent,  of  the  profits,  still  continued.  If,  as  reported,  the 
metal  workers  in  Germany  were  now  putting  in  full  work  for 
the  equivalent  of  15s.  to  £1  per  week,  it  was  difficult  to  see 
how  this  country  could  compete  when  pay'ng  anything  ap- 
proaching the  present  rate  of  salaries  and  wages.  Before 
normal  conditions  could  be  restored,  the  general  standard  of 
living  must  be  lowered,  and  labour  must  be  more  willing  to 
give  proper  value  for  wages  received.  With  heavy  taxation 
and  lack  of  dividends,  the  number  of  those  who  could  afford 
to  install  electric  lighting  was  necessarily  reduoet'.  On 
the  other  hand,  the  use  of  electric  power  was  daily  extending 
in  connection  with  domestic  labour-saving  appliances,  the 
utility  of  which  was  rnore  in  evident^e  owing  to  the  difficulty 
of  obtaining  servants,  and  as  electricity  was  rendered  more 
widely  available,  the  adoption  of  such  appliances  would  be- 
come more  universal.  It  would  be  essential  for  manufacturers 
who  wished  to  keep  themselves  up  to  date,  to  consider  the 
problem  of  utilising  electric  power  throughout  their  works. 
The  severe  competition  might  in  the  end  prove  "  godsend,  as 
before  the  war  it  was  found  that  liiitli  Germany  and  America 
were  using  about  three  times  as  much  horse  power  per  man 
employed  in  factories  as  was  used  in  Great  Britain  under 
similar  conditions.  This  was  largely  due  to  the  senseless  oppo- 
sition of  the  Trade  Unions  to  labour-saving  appliances.  _  It 
was  hoped  that  those  controlling  the  policy  of  labour  might 
now  appreciate  that  it  was  only  by  the  increased  use  of  ma- 
chinery that  our  trade  could  be  recovered,  and  that  there  was 
sufficient  demand  to  keep  everyone  employed  indefinitely  if 
satisfactory  goods  were  produced  at  competitive  prices,  a  re- 
sult which  could  not  be  achieved  with  hand  labour.  The 
company's  Manchester  office  had  done  exceedingly  well,  and  ■ 
had  in  hand  important  power  equipment  work  in  factories 
as  well  as  a  number  of  private  in.stallations.  Tlie  head  office 
was  fully  occupied  for  the  first  part  of  the  year,  but  the 
elTects  of  the  ilepression  appeared  to  have  been  felt  earlier  in 
the  Southern  than  in  the  Northern  counties.  The  Belfast 
office  showed  a  small  profit  in  epite  of  the  prevailing  difficul- 
ties. At  the  present  time  many  were  holding  back  their  i 
orders  in  the  hope  'of  obtaining  lower  prices,  and  the  effect 
of  this  was  to  intensify  the  troul>les  caused  by  the  lack  of 
export  trade.  It  should  be  considered  a  national  duty  for 
everyone  to  help  the  Goveniineiit  by  putting  in  hand  forth- 
with any  work  they  could,  and  even  if  they  paid  rather  more  ; 
for  this."  it  must  be  borne  in  mind  that  they  would  be  getting 
something  they  wanted,  and  at  the  rame  time  reducing  the 
amount  they  would  have  to  pay  in  taxation  to  meet  grants  j 
made  bv  the  State.  They  -would  also  be  putting  money  into 
the  pockets  of  men  who  were  willing  to  work  for  their  living.  : 
The  Trade  Unions  should  support  this  policy  by  encouraging  | 
those  out  of  work  to  accept  temporarily  a  lower  rate  of  pay 
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Electrical 
Companies, 


English  Elec= 

trie  Company 

of  Australia, 

Ltd. 


Union  Elect rica  Fucaiuu.— The  accounts 
presented  at  the  last  mettint,'  of  this  com- 
pany showed  an  available  balance  of 
'2.4*10,993  pesetas,  which  was  distributed  as 
follows:  To  sinking  fund.  .50,000  pesetas; 
payment  of  4  per  cent,  on  coupon  No.  12.  (ja8.000  pesetas;  5 
per  cent,  on  coupon  No.  13,  860,7.50  pesetas;  taxes,  270,000 
pesetas,  leaving  a  balance  of  011,643  to  carry  over  to  next 
year's  account. 

Electra--Mctaturgica  del  Ebro. — The  report  of  this  company 
for  the  year  1920  showed  the  series  of  difficulties  with  which 
it  had  to  contend,  with  overstocked  markets,  temporary  stop- 
page of  exports,  a  two-months'  strike  of  workmen,  and  work- 
ing only  possible  for  six  and  a  half  m<inths  owing  to  the  drought 
causing  the  lowering  of  the  wat-ers  of  the  Ebro.  Notwith- 
standing these  hindrances,  the  liquid  profits  totalled  410,190 
pesetas,  from  which,  after  placing  100,000  pesetas  to  the 
reserve  fund  and  liquidation  of  ta.xes,  a  dividend  of  35  pe.setas 
per  share  on  the  7,00(J  shares  was  declared.  The  company  has 
increa.sed  its  capital  to  7.000,000  pesetas.  ' 

The  Sydney  Morning  Herald  for  Septem- 
ber 7th  stated  that  the  English  Electric 
Co.  of  Australia.  Ltd.  (late  Standard.  Way- 
good,  Hercules.  Ltd.),  announced  that  the 
option  given  to  the  English  Electric  Co. 
over  100,000  of  the  ordinary  shares  of  the 
English  Electric  Co.  of  Australia.  Ltd.,  at  2s.  a  share,  had  not 
been  exercised,  and  had  been  cancelled.  The  sale  of  deben- 
tures, which  it  was  hoped  would  provide  new  workshops  at 
Clyde,  had  resulted  in  ^118. 100  being  applied  for.  The  work- 
shops had  already  cost  £150,000,  the  additional  amount  having 
been  provided  out  of  profits.  Another  i'.50,0OO  was  requu'ed 
to  complete  the  work.shops.  The  Australian  company  was. 
therefore,  asking  shareholders  to  grant  power  to  make  an 
issue  of  £47,520  in  ordinary  shares  to  shareholders  in  the 
proportion  of  one  new  share  for  every  five  shares  held.  These 
shares  were  to  be  issued  at  par.  For  every  two  shares  so 
taken  up  the  shareholders  «-ere  to  receive  one  fully-paid  £1 
share  in  Weymouths,  Ltd..  Melbourne,  as  a  bonus.  This  bonus 
was  provided  by  the  English  Electric  Co.  of  Australia  out  of 
profits.  It  was  also  proposed  to  extinguish  the  "  A  "  ordinary 
shares,  numbering  100,000.  which  were  issued  to  obtain  certain 
rights.  They  have  been  purchased  by  the  directors  as  in- 
dividuals, the  purchase  price  being  i;l0,(XK3.  They  represented 
goodwill,  and  by  transferring  £10,000  from  the  reserve  fund 
to  pay  for  them  they  were  to  be  extinguished,  and  the  goodwill 
was  to  be  written  off. 

At  the  recent  annual  meeting,  Mr.  C.  G. 
Auckland  Tegetmeier.  in  referring  to  the  financial 
Electric  Tram'  position,  said  that  a  year  ago  he  informed 
ways  Co.,  Ltd.  them  that  £117. 7(X)  of  the  §5  per  cent, 
debentm'es  had  been  disposed  of,  and  dur- 
ing the  year  a  further  amount  of  £1-54,800  had  been  sold, 
realising  an  average  price  of  90^  per  cent.,  and  reducing  the 
total  held  to  the  amount  shown  in  the  balance  sheet.  The 
proceeds  of  these  sales  had  provided  them  with  funds  which 
had  been  utilised  in  redeeming  their  own  debenture  stock, 
and  at  the  date  of  the  balance  sheet  'nad  left  them  with  cash 
resources  of  £72,724.  For  some  months  past  the  sale  of  the 
Corporation  debentures  had  been  discontinued,  for  the  board 
had  not  considered  it 'advisable  to  sell  at  the  lowered  price 
which  would  have  had  to  be  accepted.  With  regard  to  the 
general  position  of  the  company,  he  dealt  fully  in  October  last 
year  with  the  change  in  the  financial  position  and  assets 
of  the  company  resulting  from  the  sale  of  the  undertaking 
to  the  .Auckland  City  Council.  The  policy  then  laid  down 
of  continuing  the  company  in  being  with  a  view  to  its  gradual 
and  eventual  liquidation  at  the  time  and  in  the  manner  that 
was  likely  to  produce  the  best  results  as  the  alternative  to  the 
vvinding  up  of  the  company  and  the  realisation  and  distribu- 
tion of  its  a.s.sets.  met  with  the  general  approval  of  the  share- 
holders. Progress  had  been  made  in  carrying  out  this  policy 
during  the  past  year. 


Gwynnes  Engineering  Co.,  Ltd.  —  According  to  tlie 
financial  Times,  the  accounts  for  the  period  ended  .'Vugust 
3l8t,  1921,  show  a  loss  of  £103.164.  After  payment  of  general 
expenses,  interest,  repairs  and  renewals,  and  the  writing  oft 
of  sums  amounting  in  the  aggregate  to  £82,242  in  respect  of 
depreciation  on  buildings,  machinery,  A-c,  and  all  preliminary 
and  formation  expenses,  there  is  a  deficit  of  £351,887  to  be 
carried  forward. 

Tramways,  Light  &  Power  Co..  Ltd. — Special  meetings 
have  been  culled  Ux-  iiltcring  the  rame  of  this  coinpany  to  the 
Midlaiui  Countii's  Electric  Supply  Co.,  Ltd.,  and  increasing 
the  birniwing  powers  to  £1,000,000,  so  that  an  issue  of  deben- 
ture stock  may  be  made  to  repay  temporary  borrowing. 

Electric  Welding  Co.,  Ltd. — .A  financial  rontemporary  re- 
ports tnat  the  accounts  for  the  year  ended  November  30th, 
1920,  show  a  balance  at  debit  of  profit  and  loss  of  £46,364. 

City  of  Buenos  Ayres  Tramways  (1904)  Co..  Ltd. — Divi- 
dend of  Is.  3d,  per  share  (being  at  the  rate  of  5  per  cent,  per 
annum),  less  tax,  for  the  three  months  ended  September  30th. 

Stanton  Ironworks  Co.,  Ltd. — Interim  dividend  of  4  pef 
cent.,  free  of  tax.  


Capital  Increases  in  Germany. — The  prospectus  issued  by 
the  Bergmaun  Electricity  Works  Co.,  in  connection  with  the 
introduction  of  new  shares  for  20,000,000  marks  on  the  Frank- 
fort Exchange,  states  that  the  turnover  in  the  expired  month« 
ot  the  present  financial  year  has  exceeded  that  in  the  same 
period  of  the  previous  year,  and  the  orders  on  hand  will  keep 
tfie  works  occupied  during  the  remainder  of  the  year  The 
directors  of  the  German  Cable  Works  Co.,  of  Berlin-Licht<-n- 
ffi  r;^'^  S"^"^^^^  ^  ^^'^"'^^  meeting  to  authorise  an  increase 
ot  22,0O0,(J00  marks  m  the  share  capital,  and  the  Rheydt  Cable 
Works  Co.  also  proposes  to  augment  its  share  capital.  In 
addition  an  expansion  from  8,.500,000  to  15.000,000  marks  is 
projected  by  the  Light  &  Power  Co.,  of  Munich. 

Yates  &   Thorn,   Ltd.— Dividend   of  o  per  cent.,  less   tax 

£1.5  1)84'"'  '  '^''"'*^''  '^'^^^•'™    *'"    reserve;    carry    forward 

Stock  Exchange  Notices.— Dealings  In  the  following  se- 
curities have  been  specially  allowed  by  the  Stock  Exchange 
Committee  under  Rule  148a  :  — 

,  Fellows  Magneto  Co.-121,2:37  ordinary  shares  of  10s.  each 
fully  paid,  Nos.  100,001  to  224,237. 

South  Metropolitan  Electric  Light  &  Power  Co.— 4.5  000  ordi- 
nary shares  of  £1  each,  fully  paid.  Nos    120  001  tn  1.50  nm  anH 

dSfVr-e  S'--  ''''  ^^'^^  ^°"  ^"-^  ^^^  Pe'?en?lr"s^ 


STOCKS    AND    SHARES. 

TUESD.AY    EVENI.SG. 

The  railway  companies  have  lost  no  time  in  putting  forward 
their  plans  for  electrification  of  fresh  and  existing  Imes  with 
the  intention  of  obtaining  assistance  from  the  Government  in 
connection  with  the  unemployment  schemes.  The  companies 
w-ant  to  take  advantage,  of  cour.se,  of  the  opportunity  for 
obtaining  money  at  a  reasonable  rate  from  the  Government 
and  they  point  to  the  large  amount  of  labour  which 
they  could  absorb  into  the  work  for  a  fairly  long  time  Refer- 
ence was  made  here  last  week  to  the  proposals  of  the  Under- 
ground Electric  Railways  of  London,  and  over  the  week-end 
the  bouth-Eastern  Co.  put  forward  a  comprehensive  electri- 
facation  plan,  while  the  Brighton  and  the  Great  Eastern  have 
similar  suggestions  on  hand  that  may  assume  definite  shape 
betore  these  notes  are  out.  The  Government  has  just  offered 
20  million  pounds  local  loans  3  per  cent,  stock  at  52-  "some  of 
the  money  will  be  hypothecated  towards  the  necessities  ari.s- 
,  ing  out  of  unemployment.  Subscription  of  the  full  amount  is 
guaranteed  by  the  loan  being  underwritten,  and  the  money 
will  shortly  be  available  for  public  use. 

The  investor  in  existing  securities  of  the  companies  men- 
tioned derives  no  immediate  benefit  from  the  proposals 
Underground  Electric  Income  Bonds,  to  take  one  example' 
cQi  "a  lb  *,  '^'■"P  °^  ^  points,  although  the  price  rallied  to 
Ai  '  classes  of   shares   are   low'er.        Metropolitan   and 

Metropolitan  District  .stocks  have  lost  10s.  London  General 
Omnibus  5  per  cent,  income  debenture  stock  can  be  bought 
at  61.  The  natural  fear  is  that  if  large  amounts  of  monev 
are  to  be  raised,  the  new  securities  will  take  precedence  of 
existing  stocks  and  shares.  Moreover,  the  opposition  that  has 
arisen  to  Lord  Ashfield'.s  request  for  a  limited  period  free  from 
fresh  competition,  is  another  cause  that  keeps  people  a  little 
imeasy.  The  L.C.C.  programme,  under  which  it  is  sought  tn 
take  powers  for  borrow  ing  five  million  pounds  wherewith  to 
build  Tube  railways,  is  regarded  with  interest  rather  than 
anxiety. 

In  the  list  of  electricity  supply  shares,  the  week'.s  changes 
are  confined  to  a  falJ  of  5s,  in  Bromptons  and  a  rise  of  six- 
pence m  City  of  London  ordinary.  The  new  Countv  of  London 
debenture  is  up  to  6  premium.  Our  list  la.st  week  of  prefer 
ence  .shares  has  apparently  proved  useful,  and  it  mav  be  of 
.service  to  add  anotlier  table  giving  the  details  of  debenture 
stocks  m  the  London  companies  :  — 

Debenture.  Int.  Payable.  Price.  Yield. 

£  s.  d. 

Central  Elec.  Gu'iantferl    ,.         ..  4  .1.  JS  n.  73  S    9    7 

PhsrinKCicss.  West  End,  &  City..  4  .1.  *  .7.  «.■>}  6    2    2 

ChelBra  f  lectric         4^  .1.*  .1.  75  fi  10    0 

City  of  London .->  ,1.  &  J.  8U  6    2    8 

,.       2nd 4J  .1.  *  .T.  RSJ  fi  11    5 

County  of  London 4\  .1.  &  .7.  6n»  6    9    6 

9nd                 ..  a.  M.*N.  6«  fi  12    4 

Red.               ..  7"  .\.  *0.  100  7    0    0 

KeiisinRtmi  and  NottiHR  Hill         ..  4  A.  A  O.  TSj  5    8  10 

London  Electrin  I  Rt  Mort 4  .7.  &  J.  76  5    6    8 

Melropolitan  E!ec.  1st  Mort.        ..  4A  ,7.  ft  .T.  69  6  10    S 

„     Movt     . .        . .  Sh  .7.  &  .1.  50  7    0    0 

,.     Ext 75  .7.  &  .7.  102  7    7    1 

Midland  Eleetrii- 1st  Mort r,  J.*  J.  HTj  fi    4    ,<J 

North  Meticpolilan ,'i  A.  *  O.  7?J  fi  17  11 

7J  .7.  «  .7.  10,S  7    6    8 

Netting  Hill  KleL-trio  1st     ..        ..  4  M.ftS.  60  6  IS    4 

St.  .Tames'  and  Pall  Mall     ..         ..  SS  .7.4   .7.  «;  5    6    1 

Mouth  London  1st       H  ,7.  &   .T.  77,^  6    9    0 

South  Metropolitan  ls(         ..        ..  4h  A.  &  O.  71J  1S    S  10 

It  must  be  added  that  not  all  of  these  are  actually  on  o'ffe'r! 
Some  are  easier  to  sell  than  they  are  to  buy,  but  even  stock- 
boldera  like  to  see  how  their  securities  stand  in  relation  to 
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other  issues,  and  the  above  table  is  comprehensive  in  giving 
prices  that  are  not  frecjuently  quoted,  owing,  of  course,  to 
the  limited  character  of  the  market  in  most  of  the  stocks. 

The  River  Plate  Electric  Co.  is  offering  to  receive  tenders 
from  it«  hiolder.s  of  5  per  cent,  debenture  stock,  at  80J.  As 
the  stock  can  he  sold  in  the  market  at  8li.  there  is  no  object 
in  taking  advantage  of  the  company's  offer. 

Marconis  are  a  better  market  at  32.s.  fid.,  _and  Marconi 
Marines,  after  dipping  to  1.5s.  fid.,  recovered  to  71s.  3d.  There 
are  very  vague  rumours  current  to  the  effect  that  important 
wireless  developments  are  taking  place  in  (iermany.  and  that 
a  remarkable  improvement  in  speeding-up  messages  is  on  the 
jxiint  of  being  announced.  The  report  is  mentioned  merely 
for  what  it  may  be  worth.  In  the  cable  group.  Ea.stern  ordi- 
nary stock  has"  come  to  market,  and  the  price  fell  '2  points. 
Indo-Europeans  at  30  ex  dividend  have  nominally  recovered 
the  deduction. 

Mo.st  of  the  manufacturing  shares  remain  depressed. 
Cieneral  Electrics  are  down  to  13s.  9d.,  English  Electrics  to 
7s.  6d.,  and  Edisons  to  fis.  3d.  The  last-named  have  been 
5s.  6d.  Henley's  gave  way  to  26s.  3d.  Babcock  &  Wilcox  at 
4.5s.  regained  their  dividend,  the  iron  and  steel  list  lieing  a 
shade  harder  as  a  whole.  In  armaments,  Vickers  rose  to 
lis.  3d.,  but  parted  with  the  pence.  Rubber  shares  are  prac- 
tically stagnant. 

In  Mexicans  there  is  nothing  new  to  record.  Briti.'ih 
Columbia  Electric  stocks  have  weakened.  .Argentines  keep 
steady,  and  Brazilian  Tractions  are  a  little  firmer  after  their 
long  decline.  Stock  Exchange  markets  have  plucked  up  a 
grain  of  courage  in  the  hope  that  the  latest  offer  of  the  Soviet 
( 'lovernment  may  indicate  a  return  to  its  senses  of  the  ruling 
power  in  Russia.  The  foundation  for  such  optimism  is  admit- 
tedly unstable. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 
HouE  Electricity  Companies. 

Dividend  Price 

I ■ ^  Oct.  31, 

1919.    1930.  1921.     Rise  or  tall. 

Bromplon  OidlnuT 13       13  6i  —i 

Chutng  OroBS  Otdinwy    ....        7         8  48  — 

do.       do,       do.       iiPret...       4)       4)  BJ  — 

OhelBos 4         6  8J  - 

OHy  of  London         13       14  2S/9  -^6tl. 

do.        do.    6  per  cent,  Pre(,..        6         6  17/3  — 

County  of  London 8         8  8?  — 

do.       do,    6  per  oenl.  Pret...        6         6  7i  — 

Kensington  Ordinary         ....        7         9  46  + 

London  Eleotrlo       2i       3J  1  — 

do,        do.    6  per  cent.  Pret. . .        6         6  3  -t- 

MetropoUlan 6         7  Si  — 

do.         4i  per  cent. Pret,      ,.        4i       4^  2;^;  — 

Bl.  James' and  Fall  Mall  . .        ..      13       12  6g  — 

South  London                      ....        6          7  2^  — 

South  Metropolitan  Pret 7          7  16/9  — 

Westminster  Ordinary      ....      10       10  6|  — 

Teleorapbb  and  Telephones. 

Aoglo-Am,  Tel.  Prel 6         6  84.\d  — 

do.            Del H       H  in  -  k 

Chile  Telephone       6         6  6t  — 

CobaSub.  Ord 7         7  7  - 

Eastern  Extension 10       10  16i  — 

Eastern  Tel.  Ord 10       10  I64il  -2 

Olobe  Tel.  and  T.  Ord 10       10  lO.  —J 

do.       do.        Pret 6         6  9>"  - 

Ireat  Northern  Tel 22        24  24*  +   \ 

Indo-European         10       10  30xd  4    A 

Marconi           35        15  IJ  4   | 

Oriental  Telephone  Ord 12        13  3  — 

United  R.  Plate  Tel 8         R  6J.\d  - 

West  India  and  Panama  ..        ..     Nil      Nil  51-  — 

Western  Telegraph 10        10  164  — 

Hci.ME    Rails. 

Central  London  Ord.  Assented  ..        4         4  49A  — 

Metropolitan 1}       U  iui  —I, 

00.            Distncl       ..         ..       Nil      Nil  16"  —  I, 

Underground  Electric  Ordinary ..      Nil      Nil  Ig  -    J 

do.              do.       "A"      ..      Nil      Nil  4,o  — Crl. 

do.              do.      Income    ..4         2  C8i  -1 

FoREiON  Trams,  &c. 

Anglo- Arg  Trams,  First  Pret.    ..        lii       12)  28  - 

do.           do.      2nd  Pref.       ..      Nil        6^  a'j  — 

do.           do.      (S%Deb.        ..        .0         t  mi  - 

Sraiil  Tractions Nil      Nil  2l5  ^    >, 

British  Columbia  Elec.  Rly.  Pfoe,       6         ^  .''>9  —1 

do.               do.         Preferred        6        9.1/-  614  -  .J 

do.              do.        Deterred         8       124/.  62              -2 

do.              do.       Deb.       ..4^4^  61 

Mexico  Trams  (per  oent.  Bonds..      Nil      Nil  67  — 

do.           6  per  oenl. Bonds..      Nil      Nil  !>7             — 

Mexican  Light  Common     ..         ..       Nil      Nil  10               4  1 

do.              Pret Nil      Nil  2f,               - 

do.             Ill  Bonds  . .        . .      Nil       6  52A             - 

Manufacturing  Companieh, 

Babeook  A  Wilooz 16       16  Sixd          4^ 

British  Aluminium  Ord 10       10  14/iJ  — 

British  Insulated  Ord 16       16  1)  — 

Oallenders 16       15  l.'ixd  -  Id. 

6)  Pret It        6}  18:9  — 

Oromplon  Ord 10       10  14;«          — 

Bdlwn-Swan 10       —  6/8  -61I. 

do.      do.    6  per  oent.  Dab.    ..56  PR  — 

nactrio  OonMraotlon       .,        ..      10       10  lll<9  — 

EngllBb  Blsotrla 8         8  7  6  —1/. 

Do,          Pret H        R  118          — 

Oen.  Else.  Pret m       6)  16/-           — 

do.       Ord 10       10  13/9          -1/3 

Henley            15       16  1„           -  i 

do.    iJPret H       *i  84            - 

ladlB-Bnbbsr           10       —  n             — 

Mat.-Vloken  Pni g        g  Uj          — 

Bleraenfi  Ord.             10        10  1              — 

Telegraph  Ceo 90       90  311           ~ 

*  Dirldanda  f  ald!(rae  ot  Ineeae  Tax, 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  lollowing  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circamstauoes. 
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Wednesday,  November  2nd. 


CHEMICALS.    <Jbc. 


a  Aoid,  Oxalic per  lb, 

M  Ammoniao  Sal  per  ton 

a  Ammonia,  Muriate  (large  crystal)          „ 
M  Bisulphide  of  Carbon          . .  „ 

a  Borax 

a  Copper  Sulphate        

a  Potash,  Chlorate       per  lb, 

a       „        Perohlorate  

a  Shellac per  cwt. 

a  Sulphur,  Sublimed  Flowers         . .        „ 

a        „         Lump  „ 

a  Soda,  Chlorate  per  lb. 

a      „      Crystals  per  ton 

«  Sodium  Bichromate,  casks  .,    per  lb. 

METALS.    &c. 
p  Babbitt's  Metal  Ingots  . .   per  ton 

c  Brass  (rolled  metal  3"  to  13"  basis)    per  lb, 
c      „      Tubes  (solid  drawn)  . .         „ 

c      „       Wire,  basis „ 

c  Copper  Tubes  (solid  drawn)         . .         „ 
c       I,       Bars  (best  selected)  . .  per  ton 

c       „       Sheet „ 

c       „       Rod     

d       „       (Electrolytic)  Bars  . .        „ 

d       „  „  Sheets        . .         „ 

a       „  „  Wire  Rods. , 

d       „  „  H.C.  Wire. ,    per  lb. 

/  Ebonite  Rod „ 

/       „         Sheet „ 

n  German  Silver  Wire  

b  Outta-percba,  fine 

b  India-rubber,  Para  fine     ..        ..         „ 
/  Iron  Pig  (Cleveland  Warrants)   . .   per  ton 
/      „    Wire,  galv.  No,  8,  P.O.  qnal, 

J  Lead,  English  Pig , 

g  Mercury  . .        . .        . .        . .  per  bot. 

0  Mica  (in  original  cases)  small      . .    per  lb. 
e      „  I,  >,       medium . .        „ 

«      „  „  „        large 

p  Pliosphor  Bronze,  plain  castings..        „ 
p         „  „  rolled  bars  and  rods        „ 

p         „  ,,  rolled  strip  &  sheet        „ 

d  Silicium  Bron2e  Wire        . .        . .    j>er  lb, 

r  Steel,  Magnet,  in  bars        ..        ..        „ 

n  Tin,  Block  (English)  . .        . .  per  ton 

a    „      Wire,  Nos.  1  to  16      ..        ..    per  lb. 

p  White  Anti-friction  Metals  . .  per  ton 


Fortnight's 
Inc.  or  Deo, 


7ja. 
£65 
£68 


£lG10s. 
£16 
£15 
3id. 


IJd.  ino. 


£1  deo. 


£90  to  £376 

lOjd. 

l/OJ  to  1/01 

id.  dec. 

lljd. 

m 

Jd.  dec. 

£101 

£3  dec. 

£101 

£2  deo. 

£101 

£2  dec. 

£75 

£146  10s. 

£91 

lid. 

B/6 

3/- 

3/9 

12/6 

1/2 

Norn. 

£29 

£3  deo. 

£34  15s. 

£9  16s.  to  £10 

Sd.  to  3/. 

4/-  to  8/- 

10/.  to  iO/-  cjk  up 

1/4  to  1/9 

2/1  to  2/6 

3/J  to  3/7 

1/3, 

1/8 

£154  10s. 

3/6 

£65  to  £276 

10/.  to  SO/- deo. 

a  Q.  Boor  &  Co, 
c  TboB.  Bolton  &  Sons,  Lid, 
d  Frederick  Smith  &  Co, 
e  F.  Wiggins  &  Sons. 
/  India-Rubber,  Qutta-Peroha  and 
Telegraph  Works  Co.,  Ltd 


QaotatlonB  supplied  by— 

S  James  ft  Shakespeare. 

b  Edward  Till  ft  Oo, 

/  Boiling  ft  Lowe. 

I  Richard  Johnson  ft  Nephew,  Ltd, 

n  P,  Ormlston  ft  Sons. 


r  W.  F.  Dennis  ft  Oo, 


Hydro-electric  Developments  in  Sardinia. — During  the 
recent  debate  on  uuempluymeut  the  Government  accepted  as 
order  of  the  day  expressing  the  hope  that  on  the  resumption  of 
parliamentary  work  it  would  briuj^  m  a  Bill  for  the  pnrpoie 
uf  allotting  funds  towards  the  construction  of  new  hydro-elec- 
tric plant  in  Sardinia.  As  long  ago  as  1907  the  question  of 
forming  artificial  lakes  for  irrigation  purposes  was  taken  up 
and  one  of  them,  at  Tirso,  is  on  the  way  to  co'npletion ;  stepj 
have  also  been  taken  for  the  formation  of  another  lake  at  Cog-, 
hinas.  The  first-named  lake  has  a  capacity  of  416  miiliop 
cu.  m.  of  water,  and  the  estimated  capacity  of  the  second  iii 
'254  milhon,  which  will  place  them  among  the  largest  artificia! 
lakes  in  the  world.  The  well-known  engineer.  Signor  Angek 
Oraodeo  has  proved  with  exact  data  that  the  total  capacitj 
(  I  all  the  reservoirs  in  Sardinia  would  amount  to  1.500  millioi 
III.  Ill,,  from  which  lOO.OIKI  h.p.  could  be  produced  ant 
100, (XK)  hectares  of  land  irrigated. 

.'Vci:ording  to  other  calculations,  the  Tir50,  Coghinas,  Temc 
and  Flumendosji  installations  of  hydro-electric  plant  aloni 
would  furnish  about  f>W  million  kWh  per  annum,  to  produce 
which  by  steam  would  cost  not  less  than  400  million  lire  ao 
nually  in  combustibles.  Of  the  energy  thus  produced  one 
fourth  would  be  absorbed  by  local  demands  for  the  purpose  0 
hghting,  railway  traction,  agricultural  works,  4c.,  while  tbi 
remaining  three-fourths  would  serve  to  give  an  impulse  to  tb 
electrical  and  metallurgical  industries,  and  could  be  appliei 
eapecially  to  a  more  ecxinomical  production  of  metals. 

The  mining  industry  of  Sardinia,  in  spit*  of  the  disadvan 
tageouB  circumstances  in  which  it  works,  is  of  such  import 
nnc«  that  it,s  output  fonns  more  than  ;.  (|iiarter  of  the  entir 
Italian  production.  Of  zinc  aJone  200,000  tons  are  produce' 
yearly,  but  the  prosperity  of  the  industry  is  limited  by  th 
fact  that  this  great  quantity  of  mineral  is  exported  to  Belgium 
I  Ireat  Britain,  and  tVance  for  manufacture.  If  hydro-electri 
poner  were  available,  the  zinc,  instead  of  being  exported,  an 
reimported  in  the  finished  state,  could  be  manufactured  0 
the  island  itself;  in  the  eame  way  the  iron  or«  which  abonDd 
might  be  utilised  for  tb«  prodnctioB  ol  pig  iron. — R*tit»n 
Tradi  Barvice  (Milan). 
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THE     RATING     OF    MACHINERY. 


[By    A    Legal    Contributor.] 


At  a  time  wIr'M  uniiiy  of  those  wlio  own  factories  iu 
(lift'erent  parts  of  the  kingdom  are  at  a  loss  to  know 
how  to  make  both  ends  meet,  the  question  of  "  rating  " 
and  "rateable  value"  assumes  very  considerable  im- 
portance. A  factory  is  not  like  an  inhabited  house, 
the  assessment  of  which  is  a  comparatively  easy  matter, 
because  the  "  hyjiothetical  rent  "  can  be  easily  deter- 
mined. A  variety  of  new  considerations  arise  when  a 
(jreat  building  full  of  machinery  has  to  be  assessed. 
Nor  has  tiie  legislature  done  much  to  assist  those  who 
have  to  fix  the  amount.  It  has  been  out  of  date  for 
many  years.  In  particular,  so  far,  at  any  rate,  as 
England  and  Wales  are  concerned,  the  question  whether 
machinery  is  rateable  at  all  has  been  left  to  be  somewhat 
imperfectly  solved  by  the  decisions  of  the  Courts. 

The  need  for  some  definite  rule  on  this  point  is  em- 
phasised by  a  recent  decision  in  Glasgow,  where  the 
Lanarkshire  Valuation  Committee  had  to  settle  the  rate- 
able value  of  the  property  of  certain  Lanarkshire  steel 
makers.  The  importance  of  that  case  will  be  apparent 
after  we  have  drawn  attention  to  the  present  state  of 
affairs  in  England. 

The  whole  principle  of  rating  is  founded  upon  the 
Parochial  Assessments  Act,  18.36,  the  first  section  of 
which  provides  that  "  no  rate  for  the  relief  of  the  poor 
in  England  and  Wales  shall  be  allowed  by  any  justices 
or  be  of  any  force  which  shall  not  be  made  upon  an 
estimate  of  the  net  annual  value  of  the  several  heredita- 
ments rated  thereunto — that  is  to  say,  of  the  rent  at 
which  the  same  might  reasonably  be  expected  to  let  from 
year  to  5'ear,  free  of  all  usual  tenant's  rates  and  taxes, 
and  tithe  commutation  rent  charges,  if  nny,  and  de- 
ducting therefrom  the  probable  average  annual  cost 
of  the  repairs,  insurance,  and  other  expenses,  if  any, 
necessary  to  maintain  them  in  a  state  to  command  such 
rent.  Provided  always  tiiat  nothing  contained  herein 
shall  be  construed  to  alter  or  affect  the  principles  or 
different  liabilities,  if  any,  according  to  which  different 
kinds  of  hereditaments  are  now  by  law  rateable." 

Although  the  above  provision  has  been  subjected  to 
some  modification  in  its  application  to  the  Metropolis, 
is  may  be  stated  broadly  that  "  the  net  annual  value," 
or  "  the  rent  at  which  premises  maj"  be  reasonably 
expected  to  let  from  year  to  year,"  sometimes  called  the 
"  hypothetical  rent,"  is  the  groundwork  of  every  rate. 
How,  then,  is  this  hypothetical  rent  determined?  That 
is  the  problem  with  which  every  Assessment  Committee 
has  to  deal,  and  which  presents  unusual  difficulties  in 
connection  with  buildings  having  valuable  machinery 
within  them. 

It  is  another  elementary  principle  of  rating  that 
chattels  are  not  rateable  per  xr.  Hence  it  is  not  un- 
natural to  find  that  occupiers  of  factories  have  con- 
tended from  early  times  that  tiie  machinery  upon  their 
premises  must  not  be  taken  into  consideration  by  those 
who  have  to  determine  the  rateable  value.  Machinery, 
it  has  been  urged,  resembles  furniture  and  other  mov- 
able chattels ;  nothing  Init  the  hereditament  alone, 
which  comprises  tlie  four  walls  of  the  factory,  is  to  be 
regarded.  Now  it  is  obvious  that  if  "  factory  an<l 
machinery  "  are  to  be  included  in  the  term  "  heredita- 
ment." the  hypothetical  rent  is  increased  enormously, 
and  the  rateable  value  of  property  at  the  disposal  of 
the  Assessment  Committee  is  enlarged  pari  passu.  In 
these  circumstances  it  is  not  surprising  that  the  wider 
construction  has  been  adopted  by  the  Assessment  Com- 
niittees.  Courts  of  Quarter  Sessions,  and  the  higher 
Court  of  Justice,  upon  which  the  duty  of  interpreting 
the  above  statute  has  very  properly  devolved. 

The  leading  case  upon  tlie  subject  is  the  Tyiie  Boiler 
Works  Co.  r.  Overseers  of  Longbenton. 

The  facts  of  this  case,  which  may  well  be  termed  a 
leading  authority,    were  shortly   these:    The  appellants 


(against  a  rate)  were  the  occupiers  of  premises  known 
as  the  Tyne  Boiler  Works.  Certain  machinery  and 
jdant  of  a  heavy  nature,  including  an  engine,  boiler. 
shafting,  travelling  cranes,  and  other  machinery  (the 
property  of  the  appellants)  had  been  placed  upon  the 
premises,  and  were  required  by  the  appellants  for  the 
purposes  of  boilermaking.  They  came  under  the  same 
category  as  millstones  in  a  mill,  which  would  pa.ss  by  a 
demise  of  the  mill.  The  uiachinery  in  question  could 
be  moved  and  rearranged  as  desired.  Some  of  the 
machines  were  not  attached  either  to  the  soil  or  to  the 
building;  others  were  what  are  known  as  fixed  machines. 
The  Assessment  Committee  ascertained  the  rateable  value 
of  the  premises  by  taking  the  gross  estimated  rental 
which  a  tenant  from  year  to  year  might  reasonably  be 
expected  to  give  for  the  use  of  them,  inclusive  ol  the 
machinery  and  plant,  and  by  making  the  usual  statu- 
tory deductions.  The  appellants  contended  that  the 
machinery  and  plant  were  not  any  of  them  part  of  the 
freehold  or  hereditaments,  but  were  chattels,  and  that 
they  were  not,  nor  were  any  of  them,  rateable,  or  to  be 
taken  into  consideration  as  enhancing  the  rateable  value 
of  the  premises.  The  Court  of  Appeal,  however,  re- 
fused to  adopt  this  argument.  The  late  Lord  Esher 
thus  expressed  himself  in  giving  judgment:  "  The  rule 
as  above  enunciated  has  been  recognised  in  Courts  of 
Justice  ever  since  I88G,  but,  although  the  rule  is  univer- 
sally adopted,  methods  of  applying  it  are  not  always 
identical.  The  reason  for  this  lack  of  uniformity  is 
not  far  to  seek,  if  the  rule  itself  is  carefully  examined. 
What  does  it  amount  to?  It  says:  "Machinery  is  to 
be  taken  into  consideration  for  the  purpose  of  enhanc- 
ing the  value  of  the  premises;  but  there  it  stops.  No 
criterion  is  given  whereby  the  enhancing  value  of  machi- 
nery is  to  be  determined,  and  it  is  definitely  laid  down 
that  machinery  cannot  be  rated  separately."  Thus  the 
late  Lord  Justice  Lopes,  another  member  of  the  Court 
which  decided  the  above  case,  said:  "  It  is  clear  that 
personal  property,  such  as  machinery,  is  not  per  xe  rate- 
able." A  rule  is  laid  down,  but  the  method  of  applying 
it  is  not  described. 

The  result  is  that  there  is  no  uniformity  in  the  ap- 
plication of  the  law  of  rating  to  factories  \vhich  contain 
valuable  machinery.  The  state  of  things  now  existing 
is  described  in  the  phr;i-se.  Qaui  Iiitiniiits  tot  sfnttntiir. 
where  homines  represents  Union  Assessment  Committees 
and  seittentiie  the  various  methods  which  they  havo 
adopted  in  order  to  render  the  owners  of  machinery 
rateable  in  respect  of  that  property  for  the  relief  of  tha 
poor.  It  is  a  paradox  that  machinery  should  be  de- 
clared not  rateable,  and  that  it  should,  at  the  same 
time,  come  into  rating.  But  this  is  not  the  only 
anomaly  in  respect  of  which  the  present  law  requires 
amendment.  It  seems  that  if  the  .\ssessment  Committee 
or  other  rating  authority  discloses  the  fact  that  in 
arriving  at  the  rateable  value  of  a  factory  it  has  valued 
the  machinery  separately,  the  rate  will  be  declared  in- 
valid. 

The  most  authoritative  pronouncement  of  the  la\v  on 
this  subject  is  to  be  found  in  the  case  of  Kirby  r.  the 
Hunslet  Union,  which  was  tried  before  the  Recorder  of 
Leed.s  in  .\pril.  IDOi,  and  was  finally  adjudicated  upon 
bv  the  H(uise  of  Lords  on  December  18th,  15)0.^  (Sec.  2'2. 
The  Times  Law  Eepoifs.  page  IG7).  The  appellant 
\vas  an  occupier  from  year  to  year  under  an  expired 
tenancy  of  some  engineering  works  at  Hunslet.  at  a 
rental  of  £28  per  annum.  He  appealed  against  an 
assessment  of  £67  gross  and  £45  rateable  value,  the 
previous  assessment  being  £'29  and  £22  respectively. 
The  appellant  contended  that  the  value  to  the  user  of 
certain  machinery  in'connection  with  the  occupation  of 
the  premises  ought  not  to  be  considered,  but  that  the 
question  of  the  benefit  ought  to  be  limited  to  the  advan- 
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tage  derived  from  the  fact  that  the  inaehinery  atforded 
proof  of  the  convenience  of  the  building  for  the  purpose 
of  the  business,  and  a  possible  value  from  the  tenant 
being  able  to  take  it  in  situ.  The  respondents,  on  the 
other  hand,  said  that  the  only  way  in  which  it  could 
be  properly  taken  into  account  was  by  taking  the  here- 
ditament as  found,  furnished  and  equipped  with  the 
necessary  machinery,  and  ascertaining  what  was  the 
rent  which  the  tenant  from  year  to  year  would  give  for 
such  premises  as  they  stood,  including,  of  course,  the 
right  to  use  what  he  found  there.  Two  objections  were 
raised  to  this:  That  it  involved  (a)  the  rating  of  machi- 
nery, and  (6)  that  the  tenant  bought  the  machinery  and 
had  to  pay  the  landlord  rent  for  it.  Upon  these  points 
the  learned  Recorder  said;  "  I  think  the  answer  is  that 
to  take  the  value  which  machinery  may  add  to  the  letting 
value  of  the  premises  is  not  to  take  the  value  of  the 
machinery.  The  added  rent  has  no  relation  to  the  value 
of  the  machinery-.  .  .  .  The  second  point  urged  was  that 
the  tenant  buys  the  machinery,  and  yet  has  to  pay  the 
landlord  rent  for  it.  I  think  this  involves  the  con- 
sideration of  the  facts  of  the  particular  tenancy  in 
question,  which  I  think  is  fallacious.  ...  I  am  of 
opinion,  therefore,  that  tlie  piiiiciplc  liy  wliich  rateable 
value  is  to  be  ascertained  is  tliat  in  ascertaining  tiie 
rent  you  must  take  into  account  tiie  value  of  the  machi- 
nery as  contributing  to  the  rental  value  of  the  free- 
hold.'" In  the  event,  he  made  the  assessment  £31  gross 
and  £26  net.  The  case  ultimately  reached  the  House  of 
Lords,  where  the  opinion  of  the  liecorder  was  adopted. 
Lord  Halsbury  said:  "■  For  half  a  century  or  more  the 
judges  have  recognised  the  fact  that,  though  tiie  machi- 
nery is  not  so  atti.xed  as  to  oecome  actually  part  oi  the 
land,  yet  if  tlie  wiiole  premises  are  occupied  with 
machinery  in  sucli  a  manner  that  the  whole  liccomes  a 
factory,  the  entire  concern  becomes  a  suitable  subject 
of  rating,  and  the  macliinerv  ouglit  not  to  be  disre- 
garded in  fixing  the  amount  of  the  assessment." 

In  the  case  just  mentioned,  the  learned  Recorder  had 
no  option.  He  took  the  course  whicii  many  anotiier  Re- 
corder will  take,  namely,  that  of  considering  the  valua- 
tion made  by  the  appellants,  and  that  made  by  the  re- 
spondents, and  taking  the  mean  between  them,  guided, 
of  course,  by  the  opinions  of  the  expert  witnesses.  Ap- 
parently all  that  a  manufacturer  can  do  to  protect  his 
interests  under  the  existing  law  is  to  see  that  the  machi- 
nery is  not  taken  into  account  separately. 

In  another  case  (Greenwood  &  Batley,  Ltd.,  r.  Bram- 
ley  Union)  the  method  by  which  the  overseers  shouUl 
endeavour  to  arrive  at  the  rateable  value  was  stated. 
The  material  facts  were  very  brief.  Messrs.  Greenwood 
and  liatley  were  rated  in  respect  of  their  Albion  Works 
at  .£]0,1."U  gross  and  £6.lli)0  net.  They  appealed 
against  this  rate  on  the  ground  that  it  was  simply  5  per 
cent,  of  the  estimated  value  of  the  buildings  and  machi- 
nery. The  overseers  denied  that  this  metjiod  of  ai-riving 
at  the  rateable  value  had  been  adopted. 

The  (piestion  for  the  Recorder  was:  How  are  maciii- 
nery  ami  buildings  to  l)e  rated  together?  The  firm 
pointed  out  that  the  valiu'  of  the  machinery  prr  xr  was 
no  criterion,  liecause  everything  depended  upon  the 
adaptability  of  the  premises  for  a  particular  iiiacliine. 
Here  the  premises  were  inconvenient  and  unsuital)le. 
having  regard  to  the  processes  carried  on.  Tiic  Re- 
corder of  Leeds,  in  giving  judgment  reducing  the  rate, 
said:  "  It  is  impossible  to  lay  iloxvn  ;i  jirinciple  whieli 
will  go  anywhere  near  settling  otiier  cases  which  come 
up  for  decision;  it  is  purely  a  practical  cpiestion.  I 
suggested  in  my  original  decision  in  the  Hunslet  case 
that  in  my  judgment  it  was  not  a  (luestion  of  taking 
the  capital  v.due  and  fretting  a  percentage  upon  it,  and 
I  am  still  of  the  opinion.  What  is  the  true  determining 
factor  in  the  case  of  rent  which  is  to  be  added  in  con- 
sequence of  the  presence  of  machinery  in  a  mill?  That 
is  a  practical  question.  What  extra  amount  will  a 
practical  tenant  enga^'eri  in  that  particular  trade  when 
he  comes  to  look  at  the  premises,  in  his  own  mind,  add 
to  the  rent  by  reason  of  the  machinery  which  he  sees 
upon  the  premises?     One  practical  man  has  been  called 


here,  namely,  Mr.  Maclaren.  ...  He  says  that  in  his 
opinion  the  additional  rent  to  be  attributed  to  the 
machinery  in  this  case  would  be,  as  he  said  in  the  first 
instance,  about  100  per  cent.  He  subsequently  qualified 
that  by  putting  £3,000  as  the  rent  of  the  buildings.  1 
take  that  as  including  the  rent  of  the  land.  He  adiU 
£3,000  additional  rent  owing  to  the  presence  of  tlie 
machinery.  .  .  .  This  is  a  guide  to  me  certainly  in 
coming  to  a  conclusion  as  to  what,  to  tiie  best  ot  my 
judgment,  is  a  proper  additional  rent.  ...  In  efiecl, 
he  says:  '  Add  SO  per  cent,  to  the  value  of  the  land.' 
I  take  £4,970  as  the  rent  which  would  be  given  for  the 
land  and  buildings.  I  add  80  per  cent.,  namely, 
£3,976.  as  the  amount  by  which  the  rent  would  be 
enhanced  owing  to  the  machinery.  That  makes  a  gross 
rateable  value  of  £8,946.  Deducting  £4,074  for  statu- 
tables,  the  net  rateable  value  is  £4.87'2,  and  l  reiuae 
it  to  that   amount  with  costs." 

This  is  a  decision  which  no  manufacturer  who  is  ajj- 
pealing  against  his  rates  can  afford  to  ignore.  Tlie 
practical  man  is  wanted  to  give  evidence  in  rating  cases 
where  machinery  is  concerned. 

We  now  come  to  the  Scotch  case  which  is  referred  to 
at  tlie  commencement  of  this  article.  That  the  matter 
was  of  some  importance  appears  from  the  figures.  The 
as.sessment  of  18  steel  works  was  in  question.  Their 
aggregate  valuation  in  1919  was  £104,586.  It  was 
proposed  to  increase  this  figure  to  £336,394  for  1921. 
In  the  revised  valuation  cognisance  wag  taken  of  th« 
enormous  developments  which  had  taken  place  during 
the  war  period,  but  the  ratepayers  contended  that  the 
works  would  not  stand,  economically,  rents  correspond- 
ing to  the  assessors'  valuation.  With  this  larger  ques- 
tion we  are  not  here  concerned.  Indeed,  the  decision  of 
the  Commissioners  upon  them  is  not  before  us;  what  «r« 
of  interest,  however,  are  certain  "rulings"  as  to  the 
assessability  of  certain  classes  of  machinery.  In  Scot- 
land, by  an  Act  passed  in  1854,  all  machinery  fixed  or 
attached  to  any  lands  or  heritages  was  made  rateable, 
and  by  an  Act  passed  in  1902,  it  was  declared  that, 
"in  any  building  occupied  for  any  trade,  business  or 
manufacturing  process,  the  expression  '  machinery 
fixed  or  attached  '  shall  be  construed  as  including  all 
machinery,  machines,  or  plant  in  or  on  the  lands  or 
heritages  for  producing  or  transmitting  first  motive 
power,  or  for  heating  or  lighting  such  building,  but, 
save  as  herein  provided,  shall  not  include  inaihine., 
tools,  or  appliances  which  are  only  so  fixed  that  they 
can  be  removed  from  their  place  without  necessitating 
the  removal  of  any  part  of  the  building." 

The    following   machines,   &c.,    were    declared   t.^    lie 
assessable:    Perforated    plates  lying  on   foundations;   a 
large    shearing    machine;    uprights    and    gantries    fur 
travelling  cranes  outside.     The  following  were  held  not  ' 
assessable:    Sleeper    flooring,    loose   plates   laid    on    the  | 
floor  or  ground  ;  sand  bunkers  ;  iron  screens,  loose  rails,  [ 
and  iron  rods;  machinery  or  timber,  brick,  or  concrete, 
even  if  held  by  a  rag  bolt ;  pivoted  charging  machinery,  j 
gantries,    and    travelling   cranes   inside.      To    electrical  i 
engineers  the  most  interesting  of  these  I'lilings  are  those 
wliirli    1  elate    to   motive    power.      The   chairman    said: 
'    The    turliiiie   is   assessable,   the   generator  is  not.     As; 
to  the   rotary  converter,    having  given  our  decision   on 
the  motor  generator,  it  might  be  thought  that  we  I'ould  I 
split    the    rotary   converter,    but    we    have    decided    we 
cannot,   and  the  rotary  converter   is  assessable.      Liglit-, 
ing  sets  as  such  are  assessable,  but  in  connection  with  the 
light  taken  from  a  power  plant,  the  amount  which  goes 
for  lighting   is   so  small   in   comparison  with  the  whole 
that  wo  cannot  split  it,  and  it  is  not  assessable." 

Whatever  may  be  said  as  to  the  wisdom  or  propriety' 
of  rating  machinery  at  all,  it  is  at  any  rate  satisfactory' 
to  have  a  definite  catalogue  of  machines  which  are, 
assessable.  As  has  been  shown  by  our  review  of  the 
English  law,  machinery  in  England  is  taken  into  accounti 
by  rating  authorities,  but  in  so  vague  and  genernl  a 
way  that  no  machinery  owner  knows  precisely  wherei 
he  is.  Uncertainty,  however,  is  not  a  characteristic  of 
this  point  of  the  law  of  Scotland. 
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Sanction  to  lionon-iny  ii\i  Local  .iiillioril n  tnilcrlaUcrs.-- 
Under  the  provision.s  of  the  Art  of  jyi!)  the  lujwers  forinriiy 
exercised  by  variou.s  departments  with  resix-ct  to  the  panc- 
tioning  of  borrowing  by  local  authoritie.s  in  connection  with 
the  supply  of  electricity  were  transferred  to  the  Electricity 
Comrais.sioners.  It  is  laid  down,  however,  that  in  exercising 
the  powers  so  tran.sferred,  the  Commissitiners  .shall  act  in  con- 
i  sultation  with  the  former  .sanctioning  iiiithoritie.s.  It  ap- 
I  peared  to  the  Commissioners  that  considerable  inconvenience 
and  delay  would  be  caused  if  every  appUcation  for  sanction  to 
borrowing  were  referred  to  the  former  sanctioning  authority 
before  a  decision  could  be  given.  An  arrangement  was  there- 
fore entered  into  whereby  consultation  was  limited  to  eases 
in  which  the  electricity  supply  undertaking  of  a  local  autho- 
rity involved  a  charge  on  the  local  rates,  or  where  the  pro- 
posed expenditure  was  likely  to  involve  such  a  charge,  and 
in  the  administrative  County  of  London  in  certain  other 
special  cases.  The  practice  and  procedure  followed  by  the 
former  sanctioning  authorities  differed  in  many  respects,  and 
the  first  action  taken  by  the  Commissioners  was  to  consider 
how  far  it  was  possible  to  secure  uniformity  in  the  treat- 
ment of  applications  received  from  various  portions  of  the 
United  Kingdom.  In  this  connection,  however,  it  was  found 
that  certain  difticulties  existed  owing  to  the  differences  be- 
tween the  provisions  of  the  Acts  applicable  to  borrowing  by 
the  various  local  authorities. 

After  a  full  review  of  the  past  practice,  the  Commissioners 
decided  to  adopt  as  a  general  basis  the  principle  of  sanction- 
ing separate  repayment  periods  determined  by  the  estimated 
life  of  the  various  assets  concerned,  and  to  simplify  the  sys- 
tem hitherto  prevailing  in  England  and  Wales  by  grouping 
the  assets  and  lessening  the  number  of  separate  periods. 
After  consultation  with  the  Incorporated  Municipal  Electrical 
Association,  the  Commissioners  fixed  a  scale  of  maximum 
periods  for  the  repayment  of  loans,  the  main  items  of  which 
are  given  in  Table  'A. 

TABi.r:  3.— Peiiioi).';  .\i.i.owed  I'on  Rrp.wment  ov  Loa.vs. 

Maximum  Periods. 

Purpose  of  Expenditure.  Years. 
Land  :- 

Freehold            ...         ...  fiU 

Ijcasehold   (subject  to  duration  of  lease)  :!ll 

Substantial   buildings       :ill 

Plant  and  machinery       liO 

H.p.  trunk  transmission  mains          40fi 

Overhead  lines       '£> 

Mains  and  services          !25 

Meters           10 

Wiring  of  premises          10 

Apparatus  to  be  let  on   hire 7-10 

(a)  Note. — Except  in  Scottish  cases,  for  which  the  present 
maximum  period  is  30  years. 

By  reason  of  their  powers  as  the  loan  sanctioning  authority 
I  for  electricity  supply  purposes,  the  Commissioners  are  in  a 
position  to  exercise  an  important  measure  of  control  over  the 
development  of  the  electricity  undertakings  of  local  autho- 
rities, preventing  as  far  as  pos.sible  unnecessary  expenditure, 
and  safeguarding  the   interests  of   future   ratepayers. 

During  the  period  January  31.st,  1920,  to  March  Sl.st.  1921, 
the  Commissioners  received  536  applications  for   sanction   to 
borrowing  by  local  authority  undertakers,  inclusive  of  appli- 
cations  transferred   to   the    Commissioners    from    the    former 
sanctioning    authorities.     Of   these    applications   the   Commis- 
sioners sanctioned  432,  either  in  full  or  in  part,  and  29  others 
!      were  refused   or   withdrawn,   or  transferred   to  other  denart- 
'      ments.     Sanctions    were    issued   to  204  out  of    the    284    local 
,     authorities    owning    electricity   undertakings,    i.e.,    to    about 
i      72   per   cent.      In    view   of    tlieir    practical   experience  of   the 
oper.ation    and    retjuirements  of   electricity   undertakings,   the 
I     Commissioners  as  a  rule  found  it  unnecessary  to  hold  Ixjcal  In- 
I     quiriss  for  the  purpose  of  investigating  applications  for  sanc- 
tion to  borrowing,  thus  saving  public  time  .and  expense.     In 
three  cases,  however,  such  Inquiries  were  held. 
"Tie   Commissioners   also  received    several   applications   for 
i     sanction  to  borrowing  f<ir   the   provision  of  working  capital. 
I     They  are  only  in  a  position  to  issue  such  sanction  in  Great 
I     Britain    where   local   Acts   contain    definite   provisions  autho- 
I     rising   borrowing   for  such  a   purpose.     In  the  case   of   Irish 
local  authorities  such  transactions  do  not  require  sanction.     A 
"Omplete  list  of  the  sanctions  is.sued  by  the  Commissioners  up 
to  March  31.st,  1921,  is  given  in  an   appendix  to  the  Report. 
The  total   amount   sanctioned   was    jE1,5,1.'^1.29.'!,   the   purposes 
w  which  this  amount  was  to  be  expended  being  indicated  in 
iable  4. 


T.Mii.K  4. — .Vn.alv.sis  oi'  r^oANS  Sanctionkd. 
(Period  January  31st,  I'JJO,  to  March  31st,  1921.) 


Percentage 
Amount,    of  total. 


Purpose 

Land  

Buildings 

Plant  

Cooling  towers    ... 
Mains  and  services 

Meters        

Other  purposes     ... 


Total       15,181,298        100.0 

The  largest  individual  amounts  sanctioned  for  mains  and 
services  were  in  respect  of  («)  Sheffield  ±'280,000,  (h)  Man- 
chester £263,000,  (r)  Leeds  £190,000.  In  many  ca.ses  the  Com- 
missioners were  reluctantly  obliged  to  sanction  the  borrowing 
of  money  for  the  installation  of  plant  in  .small  and  unecono- 
mical stations  in  order  to  enable  the  Local  -Authorities  con- 
cerned to  meet  their  statutory  obligations,  pending  the  avail- 
ability of  a  bulk  supply  from  a  Larger  and  better  placed  station. 
Such  cases  serve  to  emphasi.se  the  importance  of  expediting 
the  improvement  and  reorganisation  of  electricitv  supply  and 
the  shutting  down  of  uneconomical  and  badly  placed  stations, 
with  the  view^  of  avoiding  wasteful  expenditure  of  capital. 

Special  Orrfer.s.— The  substitution  of  Special  Orders  for  Pro- 
visional Orders  enables  powers  to  be  obtained  at  anv  time, 
and  thus  obviates  the  delay  which  frequentlv  aiW  under 
Provisional  Order  procedure  by  rea.son  of  the  necessitv  for 
publishing  notices  and  lodging  objections  at  stated  times".  The 
Commissioners  prepared  draft  rules  of  procedure  with  respect 
to  applications  for  Special  Orders  under  the  Act,  and  on 
August  10th,  1920,  made  statutory  rules,  which  were  laid 
before  Parliament  in  accordance  with  the  of  1919.  Tlie 
rules  prescribe  the  mode  of  making  application  for  a  Special 
Order,  the  nature  of  the  advertisements  or  notices  to  be  pub- 
li.sKed,  the  authorities  and  persons  on  whom  copies  of  the 
notices  must  be  served,  the  manner  in  which  the  draft  Order 
should  be  prepared,  the  nature  of  the  deposits  to  be  lodged 
with  the  Commissioners  and  with  other  authorities,  the  pro- 
cedure for  lodging  objections  to  the  grant  of  an  Order,  the 
method  to  be  followed  in  proving  compliance  with  the  Elec- 
tricity (Supply)  Acts  and  Rules,  and  the  steps  to  be  taken  for 
giving  public  notice  after  the  Order  has  been  granted  by  the 
Commissioners.  A  fee  of  £35  is  payable  to  the  Commissioners 
to  cover  ordinary  expenses  in  dealing  with  an  application, 
and  the  applicants  are  also  required  to  defray  anv  additional 
expenses  of  the  Commissioners  con.=equent  upon  the  neces.sity 
for  holding  an  Inquiry  or  otherwise. 

Four  applications  for  Provisional  Orders  were  transferred 
to  the  Commissioners  by  the  Board  of  Trade,  and  were  mn- 
sidered  as  if  they  had  been  applications  for  Special  Orders, 
and  orders  were  made  for  Panteg  and  St.  Mellons  (S.  Wales 
Electrical  Power  Di.stribntion  Co.). 

^Up  to  March  31st.  1921.  9S  applications  were  made  to  the 
Commissioners,  of  which  a  list  is  given  in  an  appendix. 

Orders  were  made  in  respect  of  ^rvnvddislwvn  and  Risca 
(Urban  District  Councils).  Since  March  31st  ten  further 
orders  have  been  made. 

It  has  been  the  policy  of  the  Commissioners  in  dealing  with 
applications  for  Special  Orders  to  encourage  well-considered 
schemes  for  the  extension  of  distribution  in  areas  where  bulk 
supplies  are  readily  available,  but  to  discourage,  as  far  as  pos- 
sible, schemes  involving  the  establishment  of  small  and  nn- 
economical  generating  stations.  In  districts,  however,  where 
there  is  clearly  a  demand  for  electricity  and  no  no.s.sibilitv  of 
obtaining  a  bulk  supply  from  another  source,  tlie  establi.sli- 
nient  of  a  small  station  mav  be  instifiable.  The  Commissioners 
have  fully  recognised  the  desirability  of  granting  every  facihty 
for  obtaining  increased  powers  of  distribution,  with  the  view 
of  encouraging  development  in  areas  at  present  without  a 
supply  of  electricity. 

.Inaniiciiienls  for  Mutual  .Isitixfaiice  and  Hulk  Supr^Ui  .iprrr- 
mentn. — Questions  concerning  the  linking-un  of  undertakings 
for  mutual  assistance,  and  the  civing  and  taking  of  bulk  sup- 
plies, have  figured  prominentlv  in  applications  made  to  tli<> 
('onimis,sioners  in  upwards  of  SO  different  cases.  It  has  been 
tlie  consistent  policy  of  the  Commissioners  to  encourage  and 
inomote  the  taking  of  bulk  supplies  by  local  authority  and 
company  undertakers  alike  wh<>re  this  course  has  been  ascer- 
tained to  be  both  technically  and  economically  justifiable.  In 
many  instances  undertakers  were  advised  or  urged  bv  the 
Commissioners  to  enter  into  negotiations  for  a  bulk  supplv 
to  meet  pressing  requirements,  "  pending  the  installation  of 
additional  plant,  or  in  pn-ference  to  extendintr  tlieir  existing 
generating  stations.  In  a  few  ca.ses  onlv  have  undertakers 
shown  reluctance  in  falling-in  with  the  suggestions  and  advice 
of  the  Commissioners,  and  it  has  hitherto  been  untiecessary 
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lur  ttic  (.'ommissioiu-ij  to  exercise  their  powers  under  Sectiou 
19  of  the  Act  of  191P.  of  requiring  undertakers  to  enter  into 
arrangements  for  mutual  assistance.  The  Commissioners  have 
approved  of  the  foUowinjj  undertakers  enlermg  into,  and 
carrying  into  effect,  arranpemcuts  for  mutual  assistance  :  — 

(a)  The  Corporation  of  Birmingham,  and  the  Shropshire, 
Worcestershire,  and  Staffordshire  Electric  Power  Co. 

(6)  'J'he  Corporation  of  Bristol  and  the  Keynsham  Electric 
J.ight  and  Power  Co.,  Ltd. 

(r)  The  Corporations  of  Nelson  and  Colne. 

irf)  The  Metropolitan  Borough  Council  of  Bermond.sey  and 
the  Loudon  Electric  Supply  Corporation,  Ltd. 

(e)  The  Metropolitan  Borough  Council  of  Hammersmith  and 
the  Chiswick  Electric  Supply  Corporation.  I-td. 

(/)  TTie  MetropoUtan  Borough  Council  of  Woolwich  and  ilie 
Urban  Di.strict  Council  of  Erith. 

Other  applications  were  still  under  consideration  at  March 
31st.  Special  reference  may  be  made  to  applications  in  re- 
spect of  the  following  undertakers  :  — 

(n)  The  Corporation  of  Manchester  and  the  Lancashire 
Electric  Power  Co. 

(6)  The  Corporation  of  Wolverhampton  and  the  Urban  IHs- 
trict  Council  of  Cannock.* 

(c)  The  Corporations  of  Blackburn  and  Darwen.t 

(rf)  The  Corporations  of  Leeds  and  Morley.t 

Under  Section  3  of  the  London  Electric  Supply  Act,  19US, 
the  Commissioners  have  approved  of  the  following  under- 
takers entering  into,  and  carrying  into  effect,  agreements  for 
mutual  assistance  or  for  association  :  — 

(a)  The  Metropolitan  Borough  Councils  of  Battersea,  Ful- 
ham,  and  Hammersmith. 

(b)  The  Metropolitan  Borough  Councils  of  Hackney  and 
Bhoreditch. 

The  Commissioners  have  also  approved  of  the  following 
undertakers  entering  into,  and  carrying  into  effect,  agree- 
ments under  private  .\cts  : — 

(«)  The  Corporations  of  Manchester  and  Stockport, 
(b)  The   Corporation    of    Wolverhampton   and   the    Midland 
Electric  Corporation  for  Power  Distrilmtion.  Ltd. 

Fringe  Orr/pr.s.— During  the  period  .Tanuarv  31st,  1920.  to 
March  31st.  1921.  the  Commissioners  granted  70  Fringe  Orders. 
and  further  appUcations  were  under  consideration.  A  list  of 
the  authorised  undertakers  to  wliom  orders  were  granted  is 
given  in  an  appendix. 

Standardisation  of  Frequency. — The  Commissioners  recog- 
nised that  financial  considerations  alone  rendered  it  imprac- 
ticable at  the  present  time  to  contemplate  a  complete  change- 
over to  a  standard  frequency  of  .50  cycles  per  second  in  areas 
containing  extensive  developments  at  40  and  25  cycles. 

The  Commissioners .  called  an  informal  conference  of  engi- 
neers, at  which  the  consensus  of  opinion  was  that  it  was 
outside  the  bounds  of  practical  politics  for  the  Commissioners 
to  bring  about  the  adoption  in  the  near  future  of  one  stan- 
dard frequency  throughout  the  country,  and  that  the  most 
that  could  be  attempted  at  present  was  to  aim  at  standardis- 
ing the  frequency  in  particular  districts.  The  Commissioners 
decided  that  it  should  be  their  policy  to  bring  about  the 
elimination  of  all  odd  frequencies,  with  the  object  of  effecting 
a  gradual  consolidation  of  the  prevalent  freqaencies  in  various 
districts,  and  of  reducing  the  number  of  main  frequencies  in 
use  to  three,  namely,  50  (standard),  40,  and  25  cycles  per 
lecond. 

Systems  of  Supply  and  Regulations. — For  the  guidance  of 
undertakers  who  desired  to  adopt  a  system  requiring  special 
approval,  the  Board  of  Trade  drew  up  a  model  form  of  descrip- 
tion, and  this  was  provisionally  adopted  Ijy  the  Commissioners. 
At  a  later  .stage  the  Commis.sioners  made  further  provision  in 
the  model  description  for  systems  of  supply  at  extra  high 
pressure  (voltages  exceeding  3,000  volts)  with  regard  to  the 
methods  allowable  for  the  protection  of  mains  laid  in  the 
ground.  They  also  provisionally  adopted  the  standard  codes 
of  Regulations  made  by  the  Board  of  Trade  for  ensuring  a 
proper  and  sufficient  supply  of  electricity,  and  for  .securing  the 
safety  of  the  public,  including  regulations  with  regard  to  the 
cotistruction  and  maintenance  of  overhead  lines.  The  pro- 
visions embodied  in  these  codes,  however,  were  subsequently 
reviewed  by  the  Commissioners,  wlio  came  to  the  conclusir)n 
that  from  the  standpoint  of  present  technical  practice,  re- 
vision and  simplification  of  the  codes  were  desirable.  .\ 
draft  code  of  revised  regulations  for  securing  the  safety  of  the 
public,  and  for  ensuring  a  proper  and  sufficient  supply  rjf 
electricity,  was  accordingly  prepared  by  the  Commissioners, 
and  copies  were  forwarded  to  the  Institution  of  RIcctrical  En- 
gineers, and  the  observations  of  a  Hegiilatif)ns  Siili-C'oinriiittee 
of  that  Institution  were  invited  on  the  draft.  The  question 
of  revi.sing  the  regulations  with  regard  to  overhead  lines  is 
still  under  consideration. 

The  Commissioners  approved  the  adoption  of  special  systems 
of  supply  in  the  case  rjf  15  applications,  and  other  applica- 
tions are  under  consideration.  .\  complete  list  of  approvals  is 
given  in  an  appendix.  Special  reference  may  be  made  to  the 
adoption  of  a  nressure  t,(  33.000  volts  for  the  transmi.ssion  of 
energy  from  Woolwich  to  Erith,  and  of  a  pressure  of  OG.flOO 
volts  for  the  transmis.sion  of  energy  between  generating 
etatioDB  and  sub-stations  in  the  areas  of  Bupply  of  the  New- 

•  Approval  given  on  July  14th,  1921. 
t  .\pprovaI  given  on  May  7th.  1921. 
JApproval  given  on  April  2nd,  1921. 


castlc-upon  Tyuc  Electric  Supply  Co.,  Ltd.,  the  Cleveland  and 
IHirham  County  Electric  Power  Co.,  and  the  County  of  Dur- 
liain  Electric  Power  Supply  Co. 

llie  Commis.sioners  have  given  their  consent  to  the  follow- 
ing three  undertakers  altering  the  declared  sy.stera  or  pressure 
of  the  supply  hitherto  adopted  for  the  purposes  of  the  under- 
takings, namely,  the  Corporations  of  Hudderslield.  T>'nemouth, 
and  hotherhani  (in  respect  of  the  Rawmarsh  Electric  lighting 
Order.  1898). 

The  Commissioners  have  served  notices,  and  prescribed  re- 
gulations for  securing  the  safety  of  the  public  and  for  the  pro- 
tection of  the  electric  Unes  and  works  of  the  Postmaster- 
(leneral,  on  30  owners  specified  in  an  appendix,  who  have 
laid  down  or  erected  electric  lines  and  works  without  statutory 
authority  in  the  districts  indicated. 

Accounts,  Statistics  and  Returns.— The  Coimuissioners 
adopted  and  prescribed  an  amended  form  for  the  use  of  Elec- 
tric Power  Supply  Companies  authorised  under  Special  Acts 
to  supply  in  bulk  and  for  power  purposes. 

The  uon-existencc  at  the  outbreak  of  war  of  really  adequate 
official  statistics  relating  to  electricity  undertakings  in  the 
linited  Kingdom  was  responsible  for  a  great  expenditure  of 
time  and  effort  on  the  part  of  the  Government  to  secure  the 
proper  utilisation  and  allocation  of  the  resources  of  the 
country.  They  came  to  the  conclusion  that  the  compilation 
of  an  annual  official  return  was  essential,  and  an  appropriate 
annual  questionnaire  form  was  prepared  covering  such  admini- 
strative, engineering,  and  financial  particulars  as  experience 
had  .shown  would  be  necessary  for  dealing  properly  with  the 
various  applications  and  problems  under  consideration.  Copies 
of  the  draft  form  were  circulated  to  the  associations  concerned, 
and  their  observations  were  invited.  This  matter  had  not 
been  finally  settled  by  March  31st. 

All  authorised  undertakers  are  now  required  to  furnish  to 
the  Commissioners  every  four  weeks  a  return  as  to  units 
generated,  fuel  consumption,  &c.  Rejurns  of  a  similar  char- 
acter were  instituted  by  the  Coal  Controller  during  the  war, 
and  in  view  of  their  utility  were  continued  by  the  Electric 
Power  Supply  Department  of  the  Board  of  Trade,  pending 
the  setting-up  of  the  Electricity  Commission.  The  new  form 
issued  in  respect  of  the  year  1921-22  contains  provision  for 
data  as  to  stocks  of  fuel  in  hand,  the  utility,  in  an  emergency, 
of  the  information  returned  under  this  beading  being 
apparent.  These  returns  are  of  considerable  help  to  the  Com- 
missioners in  dealing  with  various  classes  of  applications  and 
enable  them  to  ascertain  periodically  the  position  with  regard 
to  the  output  and  working  of  an  authorised  undertaking.  An 
analysis  and  summary  of  the  returns  for  the  year  ending 
March  31st  is  being  compiled  by  the  Commissioners.  A  table 
compiled  from  the  retm-ns  in  question  shows  that  the  total 
output  of  421  electricity  supply  stations  and  80  railway  and 
tramway  stations  and  non-statutory  undertakings  was  over 
5,000  million  kWh,  and  the  total  coal  and  coke  consumed  was 
7.36  million  tons. 

(Ti)  be  eontinved.) 


THE     ELECTRICAL     POWER     ENGINEERS' 
ASSOCIATION. 


Annual  Dinner. 

Ox  October  29th  the  members  of  the  Southern  Division  of  the 
Electrical  Power  Engineers'  Association  gave  their  third 
annual  dinner  to  the  National  Executive  Council,  at  the  Hot"l 
Cecil.  Mr.  J.  H.  Parker,  the  retiring  President,  was  in  flu 
chair,  and  nmong  a  number  of  visitors  were  Mr.  A.  Page,  one 
of  H.iM.  I'.lci  ti  irit\  Commi.ssioners,  and  Mr.  W.  Wyld,  lately 
chief  elivtiiral  .  ii^;ineer  to  the  Hampstead  Corporation. 

An  excellent  menu  was  arranged,  and  after  dinner  Mr. 
Page  ro.se  and  proposed  the  toast  of  "  The  Association."  He 
said  that  the  Electricity  Commissioners  earnestly  desired  to 
ke<"p  in  close  touch  with  all  movements  in  the  industry,  and 
it  gave  him  pleasure  to  be  present  at  this  function  of  the 
E.P.E..\.  The  .\s.sociation  and  the  Commissioners  were  on 
common  ground,  both  having  as  their  aim  the  advancement 
(if  the  electrical  industry.  Such  an  .\s.sociation  was  absolutely 
necessary  to  raise  the  status  of  the  electrical  engineer.  Pie 
recalled  that  when  he,  as  a  fully-trained  engineer,  received  hi.";  • 
first  appointment  he  was  rewarded  with  the  iniser.ible  pittance 
of  ten  shillings  a  week,  a  state  of  affairs  that  called  for  a  great 
deal  of  pioneer  work  which  the  Association  had  splendidly 
carried  out.  In'  this  connection  he  paid  tribute  to  the  labours 
of  Messrs,  Lunn  Parker,  Heslop,  Jones,  Ihomas  and  Oswald, 
among  others.  Tlie  policy  of  the  Association  was  based  upon 
Whitleyism  and  all  that  it  meant,  the  enthronement  of  reason 
as  against  "  hot-headedness  "  and  Btrikes.  Such  a  policy 
could  not  fail  to  receive  public  support.  Loyalty  to  the  Exe- 
cutive was  a  factor  of  success,  and  he  predicted  a  great  future 
for  the  E.P.E.A.  Touching  upon  unemployment,  Mr.  Page 
said  there  was  no  remedy,  and  the  only  pos.sible  palliative 
was  that  each  industry  should  take  care  of  its  unemployed. 
He  hoped  that  now  that  the  Institution  of  Electrical  Engi- 
neers had  received  its  Charter,  all  situations  in  the  industry 
worth  having  would  be  reserved  for  its  members.  He  con- 
gratulated the  Association  upon  its  journal,  which  he  thought 
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was  capable  of  doing  valuable  work.  With  regard  to  the 
proposed  agreement  with  the  E.T.U.,  ho  supposed  that  some- 
thing of  the  sort  was  unavoidable,  but  he  warned  the  mem- 
bers not  to  sell  their  birthright  and  to  still  retain  the  righ'ti 
to  stand  aside  if  they  considered  any  issue  not  just.  The 
speaker  was  glad  to  observe  that,  notwithstanding  the  exist- 
ing industrial  depression,  the  output  of  the  country's  power 
stations  was  increasing.  Prospects  were  very  bright;  the 
domestic  side  of  .•iiipplv  liiid  hardly  been  touched,  and  large 
railway  electrilir.il  mn  -i  hrrues  were  being  projected.  The 
task  of  the  ElectrKU)  ( 'miimissioners  was  not  an  easy  one, 
and  they  depemlcil  nilncly  upon  the  confidence  of  the  in- 
(lu.stry.  They  liiul  Ixvn  .ii.lnwr.l  with  ,siiprrliiiiii;iii  powers  to 
HLstitute  a  "cheap  ami  aliiin.hiiit  suppU  of  rl.'i-lnnty,"  but 
if  the  Association  mcieascd  tlie  supply  of  cumpeti'iil  engineers, 
their  task  would  be  lightened  and  the  Association  would 
justify  its  existence. 

Mi\  \V.  J.  Jeffery,  in  a  humorous  speech,  proposed  the 
liralth  of  "  The  Ladies,"  and  hoped  that  he  would  soon  see 
lady  members  of  the  A-ssociation. 

Mr.  W.  J.  Oswald  then  proposed  the  toast  of  "  The 
\'isitors."  He  first  mentioned  the  National  Executive  Coun- 
cil, and  explained  that  as  a  ineml>er  of  that  Council  he  was 
in  a  peculiar  position,  and  could  neither  praise  nor  blame. 
The  policy  of  the  Association  was  formulated  by  Mr.  Lunn, 
and  that  policy  was  still  in  force.  He  voiced  the  members' 
appreciation  of  the  presence  of  Mr.  Page,  and  said  that  tlu^ 
Association  could  do  a  great  deal  in  co-operation  with  the 
Commissioners  to  benefit  the  industry.  The  Oommissiouers 
were  sorely  handicapped  by  political  interference,  but  they 
were  overcoming  all  obstructions.  The  electrical  industry 
should  not  be  a  pawn  in  national  or  local  politics.  He  de- 
precated the  "  Be-good-boys-and-carry-on  '■  attitude  of  the 
chief  engineers  when  the  E.P.E.A.  was  formed,  and  he  felt 
that  to  make  the  movement  a  complete  success  the  Associa- 
tion should  embrace  everybody  in  the  profession  from  the 
"  chief  "  to  the  shift  engineer.  The  speaker  expressed  his 
appreciation  of  the  work  done  by  the  National  Joint  Board, 
and  spoke  of  the  reasonable  attitude  adopted  by  the  majority 
of  employers.  He  asked  for  the  support  of  contractors  and 
manufacturers  to  the  Association's  efforts  to  develop  the 
technical  side  of  the  industry. 

Mr.  J.  H.  Heslop  then  made  a  presentation  of  a  gramo- 
phone, a  clock  and  a  wristlet  watch  to  Mr.  and  Mrs.  Parker. 
He  said  that  Mr.  Parker  was  the  finest  man  he  had  ever  met, 
and  had  rendered  inestimable  services  to  the  Association. 
Mrs,  Parker,  too,  had  sacrificed  her  husband  to  their  cause. 
It  was  largely  due  to  Mr.  Parker's  patience  and  persistence 
that  the  Schedule  had  been  adopted  all  over  the  country. 
Messrs.  Thom.sen,  Oswald,  and  Lunn  associated  themselves 
with  the  testimony  of  Mr.  Heslop.  Mr.  Parker  briefly  thanked 
the  members  for  their  gifts,  and  desired  the  credit  to  be 
spread  over  the  whole  of  the  N.E.C.  and  the  Emergency  Com- 
mittee. 

Responses  to  the  toast  of  "  The  Visitors  "  were  made  by 
Mes.srs.  W.  Wyld  and  A.  Tj.  Lunn,  and  Mrs.  Parker  responded 
for  the  ladies   in   a   few    well-chnsen   words. 

Mr.  Heslop,  the  iu'wly-elerl.'il  I'lcsident.  then  answered 
for  the  AssociiifiDii.  Sprakiii;.^  nl  tlic  difiiculties  encountered 
by  the  Electricity  Commissiuiieis,  he  remarked  that  the  Elec- 
tricity (Supply)  Act  had  been  framed  first  for  the  benefit 
of  the  lawyers  and  then  for  that  of  the  community.  He 
assured  the  Commis-sioners  that  they  would  have  the  aid  of 
the  E.P.E.A.  in  all  their  undertakings.  The  agreement  with 
the  B.T.U.  was  imperative.  The  manual  workers  had  similar 
problems  to  their  own,  and  mutual  su|iport  was  essential.  To 
call  it  an  "  E.T.U."  agreement  was  a  misnomer,  for  it  w-as  an 
arrangement  they  wished  to  make  with  all  associated  unions, 
as  well  as  the  Chief  Engineers'  Association.  Mr.  Heslop 
claimed  that  the  fact  that  there  had  been  no  serious  stoppage 
of  .supply  in  this  country  was  due  largely  to  the  .Association's 
influence.  The  B.P.E..\.  intended  to  exert  all  its  eft'orts  to 
secure  the  retention  of  the  wage  boards,  and  they  w'erc^  glad 
that  they  had  the  Commissioners'  support  in  this  din-ction. 
Regarding  unemployment,  he  said  that  there  were  always 
ilepreciation  and  renewal  funds  for  plant,  but  nothing  of  the 
kind  for  labour.  This  .should  not  be ;  employers  should  not 
be  permitted  to  use  labour  for  as  long  as  it  suited  them  and 
then  cast  it  off.  He  hoped  that  employers  would  soon  realise 
their  responsibility  in  this  regard. 

Interspersed  with  the  toasts  and  responses  were  a  numlx^ 
of  excellent  concert  items,  rendered  by  the  Misses  Hunt,  Miss 
Hetty  Bunch,  Miss  Marie  Pien  and  Messrs.  Ravson-Cole  and 
■lack  Walker. 


THE 


ELECTRICAL  TRADES    BENEVOLENT 
INSTITUTION. 


ANxn.AL  Festiv.'Mj  Dinner. 


On  Wednesday  last  week  the  annual  Festival  Dinner  of  this 
Institution  was  held  at  the  Trocadero  Restaurant;  Sir  Tom 
Callender,  J. P..  presided,  and  for  the  first  time  the  presence  of 
ladies  graced  the  proceedings.  .-Xmongst  those  present  were 
■ady  Callender,  Sir  William  and  Ladv  Noble,  Mr.  and  Mr.s. 
LI.  B.  Atkinson.  Mr.  W,  W.  Lackie,  Mr.  0.  Sutton,  Mr.  J.  'V'. 


Fletcher,  Lt.-Col.  H.  M.  U-af,  Capt.  R.  J.  Wallis-.Iones,  Mr. 
P.  V.  Hunter,  Dr.  H.  P.  Parshall,  Mr.  W.  A.  Cbamen,  Mr. 
E.  W.  Monkhou.se,  Mr.  and  Mrs.  W.  B.  Esson,  Mr.  and  Mrs. 
R.  W.  Hughman,  Mr.  H.  Bevis,  Mr.  H.  H.  Berry,  and  many 
other  well-known  supporters  of  the  Institution. 

.After  the  loyal  toast,  the  president  said  that  letters  regret- 
ting inability  to  attend  had  been  received  from  Sir  David 
Salomons  (president  of  the  Institution),  Mr.  H.  J.  Cash,  Dr. 
S.  Z.  de  i<'erra,nti,  Mr.  H.  Hir.st,  Mr.  E.  Manville,  M.P.,  and 
many  other  friends. 

Introducing  the  toast  of  "  The  Electrical  Trades  Benevo- 
lent Institution,"  Sir  Tom  Callender  said  that  it  was  estab- 
lished with  the  primary  object  of  granting  pensions  to  neces- 
sitous persons,  and  the  fact  that  so  far  no  occasion  had  arisen 
for  that  purpose  spoke  well  for  the  electrical  industry.  Bufc 
the  day  would  surely  come  when  pensions  would  be  called  for, 
and  they  were  endeavouring  while  the  sun  shone  to  provide 
for  the  rainy  day.  Up  to  the  present  the  funds  amounted  to 
±'15,700 — a  nice  beginning,  bringing  in  £700  a  year,  wdiich  met 
the  expenses  and  helped  to  swell  the  total.  The  Institution 
also  gave  allowances  in  deserving  cases;  this  year  they 
amounted  to  £.52 — which  again  spoke  well  for  the  industry. 
No  worthy  case  was  turned  away.  The  benevolent  fund  of 
the  I.E.E.  was  appheable  only  to  members  of  that  Institution ; 
theirs  applied  to  persons  who  were  deeply  interested  in  the 
mdu.stry — members  of  staff,  managers,  &c.  'fhe  tw'o  Institu- 
tions worked  hand  in  hand  without  clashing  of  interests,  one 
usefully  supplementing  the  other.  Appealing  to  the  audience 
with  confidence  to  add  to  the  list  of  donors.  Sir  Tom  invited 
the  vice-chairmen.  Sir  William  Noble  and  Mr.  LI.  B.  .\tkin.son, 
to  support  his  appeal. 

Sir  William  Noble,  remarking  that  the  department  of  which 
he  was  the  head  was  one  of  the  best  customers  of  the  elec- 
trical trades,  said  that  as  a  civil  servant  he  was  entitled  to  a 
pension,  as  were  his  colleagues,  but  he  knew  a  great  deal 
about  benevolent  institutions,  for  they  were  necessary  even 
in  Government  -service.  After  citing  instances  in  point,  ht- 
said  that  in  1907  he  called  a  meeting  of  the  staff  of  the  London 
district  (of  which  he  was  then  in  charge),  and  a  benevolent 
fund  was  formed,  which  had  done  a  great  deal  of  good.  Some 
8.5.000  Post  (.)t1i.c  iiHicials  joined  the  Porces  in  the  war.  and 
the  Post  Office  Relief  Fund  was  formed  in  1914,  which  be- 
tween that  time  and  1918  raised  nearly  £450,000:  9.000  mcK 
were  killed  and  many  thou.sands  w-ounded,  and  the  fund, 
which  maintained  two  hospitals  and  three  convalescent  homes, 
provided  for  the  needs  of  the  widows  and  orphans,  and  .sent 
a  parcel  to  every  prisoner  of  war  every  week.  Tliere  were 
.still  3,000  widows  and  5,000  children  on  its  books,  and  many 
of  the  orphans  were  educated  and  maintained  by  the  fuiul. 

Mr.  LI.  B.  Atkinson,  expressing  his  pleasure  in  supporting 
everybody's  friend— Sir  Tom  Callender— -drew  a  parallel  be- 
tween the  vicissitudes  through  wdiich  the  individual  pa.s.sed 
and  those  which  the  industry  itself  bad  experienced  within 
a  year.  Last)  year  trade  was  booming — now  it  was  in  the 
trough  of  depression ;  they  ought  to  have  large  funds,  but  no 
one  had  any  money.  They  should  learn  a  lesson  from  that 
instance  of  the  unexpected  changes  that  might  take  place  in 
the  career  of  anyone,  and  to  exert  every  effort  now  to  build 
up  the  funds.  The  engineering  trades  were  carried  on  largely 
by  big  companies  which  had  their  own  pension  and  relief 
funds,  and  these  kept  many  cases  off  the  funds  of  the  E.T.B.I.. 
so  that  the  small  payments  made  did  not  represent  the  real 
nronortion  of  casualties.  That  night  ladies  were  present  for  the 
tir.st  time;  "  charity  besjins  at  home,"  and  as  they  bad  brought 
the  best  part  of  their  homes  with  them,  the  conditions  were 
favourable  to  the  success  of  the  fund. 

Mr.  Lee  Matthews  proposed  the  toast  of  "  The  Ladies."  to 
which  Lady  Callender  responded,  remarking  that  she  was  not 
sure  the  invitation  was  disinterested :  no  doubt  the  ladies 
would  use  their  influence  with  their  husbands  on  behalf  of 
that  w-orthy  fund,  and  she  hoped  there  would  be  a  splendid 
response. 

Mr.  .1.  Y.  Fletcher  pointed  out  that  previously  they  had  al- 
ways met  wlien  uiienmloyinent  was  low— that  day  it  was 
at  its  maximum,  and  they  were  certain  to  receive  i-alls  for 
aid.  Hence  they  were  especially  grateful  to  Sir  Tom  Callender, 
who.se  nresidency  would  ensure  a  result  otherwise  unattain- 
able. He  propo.sed  the  health  of  Sir  Tom.  which  was  ac- 
corded musical  hon(Uirs.  Returning  thanks.  Sir  Tom  Callender 
expressed  his  indebtedness  to  the  able  assistance  of  the  hon. 
secretary.  Mr.  Hawes.  and  announced  the  result  of  the 
Festival — £410  13s. — which  with  the  amount  collected  made  a 
total  of  £1.'280.  and  would  be  brought  up  to  more  than  £1.300 
before   the  list  was  closed. 

Sir  Tom  proposed  the  health  of  Mr.  F.  H.  O  llawes.  whose 
onerous  duties  carried  nothing  with  tlieni  but  hard  work,  and 
Mr.  Flawes,  in  reply,  expressed  the  great  pleasure  it  had 
given  him  to  work  for  the  Institution  during  the  past  V2 
years.  The  total  income  when  he  began  was  50  per  i-ent.  Ics.s 
than  the  income  from  investments  now.  but  £13.000  was  not 
nearly  adenuate — the  fund  ought  to  be  10  times  as  great. 
However,  they  could  not  but  be  satisfied  with  its  steady 
growth. 

During  the  evening  mu.sical  entertainment  was  providnl  by 
Miss  Violet  Openshaw,  Mr.  Edward  Dykes,  and  Mr.  C  T. 
Sterndale  Bennett,  accompanied  by  Mr.  Bernard  Flanders. 
.\.R  A.M.  Tlie  function  ranked  as  one  of  the  most  successful 
in  the  history  of  the  Institution. 
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NEW     ELECTRICAL    DEVICES,     FITT1NQ5,    AND    PLANT. 

Rtadert  are  invited  to  submit  partieulari  of  new  or  improved  dericet  and  apparatus,  which  will  he  published 
if  considered  of  tuficient  interest. 


A  10-ton  Pulley  Drawer. 

The  work  of  taking  pulleys  oft  shafts  is,  as  a  rule,  a 
troublesome  business,  and  consequently  many  ingenious  de- 
vices are  employed  to  get  over  the  dithculties  encountered. 
Most  of  these  are  "'  rigged  up  "  for  the  suecial  occasion,  but 
the  Automatic  M.achinekv  Co.,  -28.  New  Union  Street.  An- 
coats,  Manchester,  has  recently  introduced  an  appliance  tor 
the  purpose  which  .should  prove  a  valuable  addition  to  the 
etiuipment  of  the  machine  shop  or  other  estabhshuients  ni 
which  keyed  pulleys  are  employed.  This  is  the  "  Eightway  " 
drawer  (fig.  1).  which  has  a  pull  of  ten  tons  simply  applied. 
It  consists  of  three  equidistant  bars  titt«l  into  a  central  block 
through  which  passes  a  thrust  bolt.  These  bars  are  serrated, 
and  in  the  indentations  fit  the  links  of  chains  upon  the  ends 
of  which  are  claws.  These  claws  are  attached  to  the  rear 
face  of  the  pulley,  while  the  pull  is  applied  by  means  of  the 
thrust  bolt,  and  is  evenly  distributed.     If  the  pulley  is  held 


diameter,  mounted  on  a  tower,  diiviiig  a  dynamo  through 
.-uitable  gearing.  This  dynamo  is  wound  to  give  a  constant 
voltage  under  varying  wind  velocities.  .-Vu  accumulator  bat- 
tery forms  part  of  the  .set,  and  an  automatic  switcbbc.anl 
maintains  the  charge  or  cuts  the  battery  out  as  necessary. 
The  capacity  of  the  battery  is  l-2tl  Ah.  the  dynamo  has  an 
output  of  :i(1  K  at  a  pressure  of  50  \'. 

A  giivernor  is  fitted  which  throws  out  the  driving  gear  should 
the  wind  veloritv  be  too  high. 


Fig.  1.— a  10-tox  Pulley  Dk.-iwrr. 


Fig.  3.— The  "  Aikolite  "  Power  Set. 


by  a  gib-headed  key,  a  metal  bar  can  be  inserted,  as  shown 
in  the  illustration.  The  serrated  bars  are  so  fitted  that  they 
can  be  folded  up  into  a  tmall  space  when  the  appliance  is 
not  in  use,  as  shown  in  the  figure. 

Porcelain  Handles  with  Quick  =  Break  Links, 

Messrs.  \V.  T.  IIe.m.ev's  Telegb.aph  Wohks  Co.,  Ltd.,  have 
recently  put  on  the  market  a  very  useful  form  of  quicb-nrealj 
disconnecting  link,  consist  of  a  copi)er  link  fitted  with 
an  auxiliary  blade  or  flicker  at  both  ends,  the  whole  bfing 
mounted  in  a  heavy  iwrcelain  carrier  which  is  interchangeable 
with  the  well-known  shrouded  fuse  carriers  manufactured  by 
this  company.  The  arrangement  provides  a  simple  means  of 
disconnecting  under  load,  where  it  is  impossible  "to  use  quick- 


Fio.  2.— Porcelain  Handle  with  Q.B.  Link. 

break  knife  switches  owing  to  a  lack  of  space,  as,  for  instance, 
in  feeder  pillars  and  sub-stations,  where  the  saving  of  space 
is  an  imr>ortant  item.  These  patent  quick-break  disconnecting 
links  can  be  eupplied  from  stock  in  all  sizes  from  60  A  to 
500  A  for  use  on  .O'Vi-V  circuits.  Messrs.  Henley's  are  pro- 
pared  to  send  a  complete  sample  link  for  demonstration  pur- 
po.se8  to  any  engiiip<r  interested. 

The  "  Airolite  "  Power  Set. 

Messrs.  P.  &  W.  M.Kcr.FM.\N,  Ltd..  Clutha  Works.  Glasgow, 

have,    put  on    the    market   their    "Aerolite"    pknt    for    the 

utilisation   of   wind    power   for  the   generation   of  electricitv 

17)18  set  (fig.  3)  consists  of  a  circular  wind  turbine  14  ft    in 


This  set  would  seem  to  provide  an  economical  means  of 
generating  electricity  for  isolated  buildings  where  the  wind 
power  is  sufficiently  great  to  drive  the  dynamo  for  about  eight 
hours  a  day. 

A  New  Method  of  Shop  Window  Lighting. 

.\t  night,  when  all  the  windows  in  a  locality  are  simihrly 
lighted,  individual  distinction  is  apt  to  be  submerged  in  the 
collective   brilliance.      In    colour,   however,    lies   the    salvation 


I-"iG,  4.— B.T.H.  X-Colour-Rav  Attachment. 

of  the  lighting  individualist.  The  judicious  use  of  coloured 
illumination  can  be  made  to  emphasise  the  message  and'pur- 
Iio.sc  of  a  disi)lay  flooded  with  a  warm  amber  light.  A  window 
enhances  the  appearance  of  the  goods  displayed. 

Nobody  will  dispute  the  psychological  value  of  coloured 
lighting,  and  now  a  device  has  been  introduced  whereby  the 
cfificient  illumination  of  shop  windows  by  means  of  colour 
slides  may  be  effected. 

'Iliis  device  is  the  "  X-colour-ray  "  attachment,  which  both 
in  design  and  construction  is  the  essence  of  simplicity.  Tlie 
attachment  consists  of  frame,  slide,  and  colour  medium.  The 
frame  fits  over  a  "  .Tove  "  or  "  .Tupiter  "  "  X-ray  "  reflectrr, 
and  is  attached  to  the  latter  by  means  of  four  hooks  which  fix  i 
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in  tha  ventilation  holes.  The  sUde  is  made  to  bold  the 
gelatine  colour  medium  (the  only  medium  that  does  not 
rapidly  fade)  supporting  it  by  means  of  fine  steel  wires. 
Bed,  amber,  blue,  and  green  are  the  standard  colours  provided, 
and  an  impfirtant  feature  of  the  attachment  is  that  the  colour 
of  the  lightmg  can  be  changed  in  a  few  seconds  by  the  sub- 
stitution of  one  shde  for  another  (fig.  4).  Tlius  the  trader 
is  able  to  alter  the  appearance  of  his  display  as  often  as  he 
likes.  The  contrivance  can  be  placed  in  position  without  the 
aid  of  any  thiols,  and  the  metal  part  of  the  frame  in  no  way 
interferes  with  the  lighting  effect.  When  the  ordinary  white 
light  is  required,  it  is  not  necessary  to  remove  the  frame; 
only  the  ehde  need  be  taken  out.  Ample  ventilation  is  pro- 
vided and  fire  risks  are  entirely  obviated.  At  least^  one  of 
the  largest  Loudon  stores  has  already  installed  the  "  X-colour- 
ray  "  attachment  with  complete  success.  Further  information 
can  be  obtained  from  the  British  Thomson-Houston  Co., 
Ltd.,  77,  Upper  Thames  Street.  London,   B.C.  4. 


REVIEWS. 


Electric  Motur  Installations :  Their  Upkeep  and  Lay-oui.  (The 
Vulcan  Engineering  Manuals.)  Pp.  112;  65  figs.  Man- 
chester: Vulcan  Boiler  &  General  Insurance  Co.,  Ltd. 
Price  '2s.  6d.  net. 

This  manual,  according  to  the  introduction,  is  intended  to 
be  a  guide  for  users  and  prospective  users  of  electrical  machi- 
nery to:  "  (1)  The  class  and  type  of  motor  and  accessories  to 
be  installed  in  various  cases.  (2)  The  attention  required." 
Further,  it  is  considered  necessary  "  to  explain  the  general 
principles  and  to  define  the  various  terms  used  in  common 
practice." 

The  work  is  divided  into  elevep  chapters,  the  first  two  con- 
sisting of  elementary  electricity  and  magnetism  including 
hydraulic  analogy  and  some  general  constructional  details. 
Similar  matter  has  existed  since  Victorian  days  in  countless 
text  and  pocket  books  and  in  trade  "  literature."  The  latter 
half  of  the  second  chapter  discourses  on  the  H.O.  regulations, 
and  finishes  by  inviting  the  reader  to  study  them  for  himself. 

In  Chapter  3  four  pages  are  taken  up  by  explaining  what 
a  starter  is,  how  it  works,  and  how  to  use  it,  half  a  page  is 
given  to  speed  regulation,  and  the  same  amount  of  space  to 
earthing,  or,  rather,  bonding,  as  earthing  is  not  mentioned. 

Chapter  4  consists  of  five  pages,  boiling  down  to  :  Choose  the 
right  size  and  type  of  motor,  keeg  it  clean  and  dry,  don't  use 
too  much  oil  or  let  the  bearings  wear  low. 

Chapter  5  is  given  up  to  d.c.  Iireakdowns,  some  good  photo- 
graphs being  reproduced.  If  the  machines  described  were 
inspected  regularly,  it  looks  as  if  four  of  the  breakdowns  could 
have  been  avoided. 

Chapters  6  and  7  are  on  somewhat  similar  lines  to  the  first 
two  chapters,  but  deal  wiin  a.c.  The  statement  that  the  single- 
phase  repulsion  induction  motor  is  not  now  generally  made 
is  incoiTect.  This  type  of  motor  is  made  by  several  firms, 
and  is  in  many  respects  the  finest  single-phase  machine  obtain- 
able. 

The  next  two  chapters  deal  with  starting  and  speed  regula- 
tion respectively,  the  subject  being  dealt  with  in  a  general 
and  discursive  manner.  T\\o-phase  starters  are  not  men- 
tioned. .\  pulley  combined  with  a  clutch  is  show'n,  but  no 
infonnation  is  given  as  to  how  it  \\'orks. 

Chapter  10  is  devoted  to  breakdowns  of  a.c.  motors,  the 
photographs  showing  typical  troubles  as  clearly  as  it  is  possible 
to  do  so. 

The  book  concludes  with  five  pages  on  the  lay-out  of  a  motor 
installation.  The  chief  item  is  the  suggestion  for  finding  the 
size  of  motor  required — namely,  to  install  a  temporary  machine 
and  take  readings. 

The  title  of  thf  manual  is  misleading  as,  apart  from  the 
chapters  on  breakdowns,  the  photographs  therein  speaking 
louder  than  words,  it  is  largely  made  up  of  elementary  prin- 
ciples and  generahties. 

The  problems  connected  with  the  lay-out  and  operation  of 
electric  motor  installations  are  hardly  touched  upon. 

.\  number  oi  the  illustrations  and  a  portion  of  the  text 
appeared  in  a  small  handbook,  issued  by  the  same  company 
Bome  years  ago. — E.  F. 


Foreign  Trade  Tablex.    By  A.  .J.  Lawson,  M.In.st.C.E.     Third 
"dition?    Pp.  xviii-l-SijI.     London ;  Thomas  Skinner  mnd 
Co.    Price  21s.   net. 
In  our  issue  of  May  17th.  191S.  we  reviewed  the  first  edition 
of  Mr.  A.  J.  Lawson's  tables  of  metric  weights  and  measures 
and  British  equivalents,  which  was  then  a  book  of  200  pages, 
and   was  published   at  5s.   net :   we   now    welcome  the  third 
edition,  revised   and   trebled   in  size,  and   under  a  new  title. 
Its  sub-title  is  "  Metric  Weights  and   Measures  and  British 
Equivalents,  Engineering  Data.  Prices  in  British  and  Foreign 
Moneys,  Exchange,  Oold  Standards  and  Currencies.   Interest, 
Depreciation."    Tlie  book  is  issued  by  the  British-Italian  Cor- 
poration. Ltd..  whose  managing  director,   Mr.   George  Manzi 


Fe,  draws  attention  to  the  loss  of  trade  which  results  from 
our  adherence  to  complicated  non-decimal  currency  and 
weights  and  measures;  he  points  out  that  the  British  trader 
can  send  a  copy  of  this  work^to  his  foreign  customer,  to  enable 
him  to  convert  British  quotations  into  his  own  units  at  the 
current  rate  of  exchange;  or  he  can  quote  to  the  foreigner  in 
the  latter's  own  currency  at  gold  par  exchange  by  mere 
inspection  of  one  table.  Moreover,  the  author  has  decimalised 
the  pound  and  comiiiled  tables  which  give  price.s  from  JU.  to 
±10  for  each  unit  of  measurement,  so  that  one  "  can  read 
direct  from  these  tables  the  corresponding  prices  at  gola  par 
per  metric  unit  in  each  of  a  number  of  foreign  currencies," 
which  can  be  converted  by  simple  multiplication  with  a  factor 
in  another  table  into  "  the  price  at  any  rate  of  exchange." 
New  tables  give  equivalent  prices  in  European,  Eastern,  and 
Latin-American  currencies  for  metric  weights  and  measure* 
corresponding  to  British  prices  for  British  weights  and  mea- 
sures, enabhng  users  to  quote  prices  directly  from  the  tables 
without  calculation ;  other  new  tables  give  reciprocal  values 
of  British  and  foreign  moneys  at  any  rate  of  exchange. 

This  remarkable  volume  represents  an  enormous  amount 
of  labour;  in  addition  to  compiling  the  new  tables,  the  author 
has  again  checked  the  figures  in  the  existing  tables.  The  full 
significance  of  this  remark  can  only  be  gained  from  a  perusal 
of  the  pages,  containing  a  mass  of  items  which  in  many  cases 
run  to  nine  significant  figures.  In  a  concluding  paragraph  he 
says  :  "It  has  involved  long  and  careful  research,  much  com- 
putation and  difficulty  of  arrangement  in  proper  sequence  and 
convenient  form,  added  to  which,  troubles  of  eyesight  have 
made  proof-reading  at  times  a  painful  ordeal.  But  on  the 
whole  it  has  been  a  labour  of  love  .  .  .,"  and  in  congratulat- 
ing him  upon  the  excellence  of  the  achievement,  we  tender  our 
sympathy  in  respect  of  the  physical  handicap  under  which 
he  has  laboured. 

This  volume  is  by  far  the  most  comprehensive  work  of  its 
kind  that  we  have  met  with.  Every  need  that  can  be  foreseen 
has  been  provided  for.  For  example,  after  tables  giving 
interest  on  capital  from  1  to  10,000  (pounds  or  other  monetary 
units)  at  rates  varying  from  J  to  10  per  cent,  by  eighths,  a 
table  ia  given  of  multipliers  for  the  reduction  of  interest  per 
annum  to  interest  for  any  required  number  of  days;  and  a 
separate  table  is  given  for  leap  years.  Another  table  gives 
the  number  of  days  between  any  two  dates  in  a  year.  The 
same  precision  and  forethought  are  characteristic  of  the  rest 
of  the  contents.  The  price  tables  cover  the  majority  of 
currencies  of  interest  to  traders.  Conversion  tables  for  apothe- 
caries' weights  and  measures,  and  a  variety  of  engineering 
tables  and  data  are  given.  The  more  we  study  the  book,  the 
more  we  are  impres.sed  with  its  scope  and  value.  Many 
examples  illustrating  the  uses  of  the  tables  are  given  in  the 
text,  together  with  a  wealth  of  information  of  a  descriptive, 
critical,  or  explanatory  nature.  The  author  outlines  the  posi- 
tion regarding  the  adoption  of  decimal  coinage  in  this  country, 
and  points  out  that  the  penny  has  completely  lo.^t  its  standing 
as  the  coin  alleged  to  be  the  most  widely  used  anu  the  most 
dangerous  to  alter.  In  a  lengthy  appendix  a  great  variety  of 
information  on  subjects  relating  to  British  trade  and  finance 
is  given,  which  alone  would  deserve  a  detailed  review.  The 
book  is  one  which  ought  to  find  a  place  at  the  hand  of  every 
manufacturer,  merchant,  or  banker  interested  in  trade  with 
overseas  countries. 


The  Electrical  Handling  of  Materials.  A  manual  in  four 
volinues  on  the  ile.*igii,  construction,  and  application  of 
cranes,  conveyors,  hoists,  and  elevators.  Vol.  II. — Struc- 
tural work.  By  H.  H.  Broughton,  M.Inst.M.E., 
M.I.E.E..  4-c.  Pp.  xvi -t- 292;  358  figs.  London:  Benn 
Brothers,  Ltd.    Price  25s.  net. 

This  book,  as  we  are  told  in  the  preface,  is  a  revised  edition 
of  the  author's  hook  on  "  Electric  Cranes  and  Hoists."  and 
with  the  exception  of  the  sections  devoted  to  cranes  the  whole 
of  the  matter  is  new.  Vol.  I  deals  with  electrical  equipment. 
Vol.  II  deals  with  structural  steelwork  and  mechanical  equip- 
ment (the  present  volume),  while  cranes  and  crane  mechanism 
are  considered  in  Vol.  III.  and  the  machinery  used  in  the 
mechanical  handling  of  materials,  and  the  methods  of  handling 
and  storing  materials  in  Vol.  IV. 

The  present  work  deals  with  structural  steelwork  in  the 
first  three  chapters,  covering  one-third  of  the  book,  while  the 
remaining  two-thirds  is  divided  into  another  15  chapters 
devoted  to  spur  and  worm  gearing,  gear  arrangements,  variable 
speed  transmission  gear,  transmission  chains,  axles,  bearings, 
lifting  tackle,  winding  drums,  brake  gear,  &c.,  and  judging  by 
the  present  book,  the  whole  work  must  be  a  tremendous  under- 
taking. It  is  a  very  practical  collection  of  formulii'.  data,  and 
tables,  interspersed  with  worked-out  example.^  showing  the 
use  of  the  formulae,  which  will  prove  of  great  assistance  to 
the  student  in  this  class  of  work,  a  great  feature  being  the 
graphical  diagrams  of  stresses.  No  attempt  is  made  to  deal 
with  the  theory  of  the  strength  of  materials,  or  the  elements 
of  machine  design,  but  the  authority  or  source  of  the  formnlie 
is  quoted  in  all  cases.  Tlie  book  is  also  well  illustrated,  with 
a  number  of  foMing  plates  showing  details  of  structural  work 
and  eouipment  taken  from  actual  practice,  and  generally  the 
book  is  thoroughly  up  to  date,  .ind  will  bo  found  a  most 
useful  work  for  those  engaged  or  interested  in  this  important 
branch  of  engineering. 
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27,365.     "Contrivance    lor    goneraling    '..eeiricil    enercv.        L.      n.     Aorion. 
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27.433.     "  Electric    lamps-    lor    vehicles."     R.    R-    Spr 

'^';,'i'^  ''^•'■'^Relav  circuit  arrangements  for  telephones,  &c  systems  "  .^ulu- 
mlJi'c  TelephCTie'  Manufacturini  Co..  Ltd.  October  15th.  (Ln.tod  Males. 
November  17th.  1920.) 

27.437.     "  Three-phase     induction     melon 
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27.464.     "  Adjustable  electrical  contacts.        1     H.    1  ar 

27.484.     "  Electrical   switchgear    lor  automobile 
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VKOi't     "Flectric    lamp'   holders.       A. 
S,.p';m^r    -2^       1^.     (169.904.) 
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The  Institution  of  Electrical  Engineers,  amongst  its 
many  other  excellent  features,  is  distinguished  by  the 
uniformly  higli  standard  attained  by  its  successive  Pre- 
sidents in  their  inaugural  addresses ;  the.se  are  invari- 
ably interesting  and  instructive,  and  sometimes  even 
epoch-making.  The  address  which  Mr.  J.  .S.  Highfield 
delivered  on  Tliursday  last  week  was  no  exception  to  • 
this  rule :  it  touched  upon  a  wide  range  of  subjects^ 
and  illuminated  every  topic  that  was  dealt  with. 

Naturally,  the  acquisition  of  the  Royal  Charter  was 
given  prominence  at  an  early  stage  in  the  Address,  and 
in  leading  up  to  this  the  President  justly  etpphasised 
the  merits  of  the  constitution  which  has  been  slowly 
evolved  by  the  Institution — a  constitution  which  is  a 
model  of  its  kind,  and  which,  we  believe,  is  far  in 
advance  of  that  of  any  other  Institution  of  similar 
standing  and  composition,  combining,  as  it  does,  the 
advantages  of  centralised  government  with  the  largest 
possible  measure  of  local  autonomy  and  responsibility. 
The  Institution  rests  upon  the  broad  foundation  of  its 
Territorial  Centres  and  their  Sub-Centres,  each  a  focus 
of  activity,  and  all  contributing  to  the  common  good 
of  the  Institution  as  a  whole  ;  the  system  has  succeeded 
well  in  the  past,  but  we  believe  its  possibilities  are  far 
from  being  exhausted.  The  main  theme,  however,  of 
the  address  was  the  meaning  and  rightful  use  of 
"  profit,"  a  term  which,  as  Mr.  Higlitield  remarked, 
had  been  misunderstood  and  misapplied  by  many  who 
made  use  of  it ;  it  was  discussed  in  its  relation  to  the 
individual,  to  the  public  company,  to  the  muni- 
cipality, and  inferentially  to  the  nation  as  a 
whole.  It  may  be  news  to  many  outside  the  circle 
of  Mr.  Highfield's  more  intimate  acquaintances 
that  while  he  is  best  known  as  a  successful  engineer, 
he  has  also  made  a  special  study  of  the  commercial 
problems  with  which  engineering  is  almost  always  in- 
separably associated,  and  is  thus  enabled  to  pierce 
through  the  mists  of  popular  prejudice  and  to  see 
clearly  the  principles  of  sound  finance  in  their  true 
bearings.  But  he  takes  a  far  broader  view  of  the  sub- 
ject than  to  restrict  it  to  finance  and  commerce ;  he  ap- 
plies its  doctrines  to  life  itself,  and  thus  he  treated  at. 
length  of  education,  to  which  he  attached  the  greatest 
importance  (the  right  kind  of  education,  of  course), 
especially  emphasising  the  necessity  of  imparting  skill 
in  some  art  or  other  to  the  learner.  By  "education  " 
Mr.  Highfield  denotes  "'  all  up-bringing,  the  formation 
of  character,  the  means  of  health  both  of  body  and  mind, 
the  Christian  virtues,  the  love  of  work,  the  need  of 
service,  and  the  sacrifice,  called  duty,  that  alone  should 
win  us  rights  ' — a  happy  summary  of  qualities  which 
can  be  acquired  only  wlien  tlie  individual  makes  a. 
"  profit." 

To  til  is  end  Mr.  Highfield  lustily  attacked  that  unfor- 
tunate policy  of  the  trade  unions  which  turns  a  blind 
eye  to  merit  and  ability,  and  ordains  that  all  men  in 
the  same  category  shall  be  paid  alike ;  he  claimed  that 
every  man  should  be  free  to  work  as  skilfully  and  as 
hard  as  lie  liked,  and  to  attain  a  due  reward  for  his 
labour — a  claim  which  we  cordially  endorse. 

Turning  to  the  more  ordinary  and  narrower  use  of 
the  term  '"  profit."  Mr.  Highfielil  treated  the  subject  in 
masterly  fashion,  showing  how.  for  Fnstance.  the  busi- 
ness of  electricity  supply  should  be  comiucted  on  sound 
lines,  whether  in  priv,at<?  hands  or  in  tho.se  of  a  munici- 
pality. We  are  pleased  to  see  th«t  in  Mr.  Highfield's 
opinion,  after  all  due  allowances  have  been  made  and  .a, 
reasonable    dividend    has   been    paid    on    the    ordinary 
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shares  of  a  i-oinpauv,  any  sum  that  is  left  over  may  he 
cajl«d  profit,  and  "'  should  be  employed  equally  to 
benefit  those  who  direct  and  work  the  business,  the 
.■shareholders  who  bear  the  risk,  the  consumer  by  way  of 
a  reduction  in  price,  and  lastly,  some  share  for  the  busi- 
ness itself  ^^^the  last-named  portion  being  available  for 
research  in  new  methods  and  in  new  ventures.  The 
importance  of  making  a  profit,  which  is  essential  to 
progress,  was  stfougly  emphasised,  and  Mr.  Hightield 
deplored  the  attitude  of  mind  which,  by  placing  ob- 
stacles in  the  path  of  private  enterpri.se  in  the  past,  had 
delayed  the  development  of  electricity  supply  in  this 
country.  On  the  other  hand,  he  showed  that  the  advan- 
tages enjoyed  by  municipalities  in  raising  money  were 
largely  neutralised  by  the  necessity  of  providing  for 
repayment  of  loans  and  reserve.  Some  companies  and 
municipalities  had  misused  their  profits,  the  former  by 
paying  too  high  dividends,  and  the  latter  by  distribut- 
ing the  profits  in  the  form  of  relief  to  the  rates. 

Mr.  Highfield  struck  a  responsive  note  when  he  said 
that  "  progress  in  electricity  supply  rests  first  on  a 
general  determination  to  cease  talking  and  to  get  to 
work.''  Whilst  expressing  confidence  in  the  Electricity 
Commissioners,  he  regretted  tliat  they  had  been  bur- 
dened with  executive  duties,  and  uttered  a  broad  hint 
that  they  were  showing  symptoms  of  suffering  from  the 
red-tape  disease  which  is  so  highly  contagious  in  Gov- 
ernment departments.  In  order  to  speed  up  progress, 
he  urged  that  the  prevalent  feeling  of  uncertainty  as 
to  the  future  created  by  the  Act  of  1919  should  be  dis- 
pelled by  clear  proof  that  the  existing  rights  of  com- 
panies and  municipalities  would  be  respected — a  policy 
with  which  we  most  heartilj'  agree — and  that  both 
parties  should  join  hands  in  promoting  the  develojj- 
ment  of  electricity  supply,  thus  endorsing  the  exhorta- 
tion of  Major  Richardson  at  the  last  I.M.E.A.  confer- 
ence, which  we  welcomed  at  the  time.  Lastly,  Mr.  Higli- 
field  made  the  revolutionary  suggestion  that  the  pur- 
chase clause  in  Provisional  Orders  should  be  abrogated  : 
"  No  single  change  would  do  more  to  promote  enter- 
prise and  to  supplj'  the  public  at  the  least  cost."  Un- 
happily this  can  he  done  only  by  consent  of  the  munici- 
palities, and  we  fear  it  is  liardly  within  the  scope  of 
practical  politics. 

In  this  brief  review  we  have  touched  only  a  few  points 
of  the  President's  interesting  and  st'mulating  addre.ss  : 
it  is  replete  with  original  and  fertilising  ideas,  and 
should  be  read  by  all  who  belong  to  the  electrical 
industrv. 


If  the  I'ostniaster-Gencral  and  the 
The  Urgent  (Government  seriously  regard  the  liigh 
Need  for  Postal  j.ostage  rates  as  a  handicap  to  the  efforts 
Rates  Reform,  of  those  w-ho  are  working  to  bring  about, 
or  to  accelerate  the  rat«  of,  trade  re- 
vival, it  is  surely  the  height  of  folly  to  allow  the  halter 
to  hang  about  the  neck  of  industry  one  day  longer  than 
is  ab.solutely  necessary.  Tlie  Postmaster-General  has 
recognised  the  unpopularity  of  the  high  rates  whicli 
were  introduced  before  trade  depression  had  gone  so 
far  as  it  has  recently  done,  but  apparently  all  he  can 
do  is  to  hold  out  hope  of  a  modification  at  the  end  of 
the  financial  year.  We  would  re-echo  the  question  of 
The  Timts:  ""Why  wait  till  March?"  and  would 
strongly  support  tlie  view  of  Lord  Ulyth,  w-ho  says  that 
modification  six  months  hence  is  not  sufficient,  and  wlio 
calls  for  the  revocation  of  the  recent  imposts  "  root  and 
branch  "  forthwith.  The  higher  rates  for  letter  post 
at  home,  for  printed  matter,  and  for  foreign  letters, 
and  the  obstruction  put  in  the  path  of  the  free  flow  of 
correspondence  and  trade  by  the  stoppage  of  the  Sunday 
collection  and  delivery,  are,  conBi<lercd  from  the  national 
trade  develo))ment  standpoint,  false  economy,  penny 
wise  and  pound  fooli.sh.  At  a  time  when  we  require  to 
avail  our.selves  of  every  means  at  our  disposal  whicli 
forms  a  legitimate  vehicle  for  the  circulation  of  Britisli 
trade  propaganda — the  distribution  of  trade  journals. 
•  ttaloeues.   price    list*:.    ;ind    other   literature,    and    the 


free  How  of  correspondence  both  at  home  and  in  the 
markets  abroad  where  we  are  seeking  business — the  leash 
held  by  tiie  Postmaster-General  should  be  released,  and 
the  manufacturer  and^  the  merchant  should  be  en- 
couraged instead  of  obstructed.  As  Lord  Blyth  points 
out,  cheap  postage  is  wholly  productive  "  and  its  adop- 
tion would  assuredly  yield  to  our  people  ever-increasing 
millions  in  ever-expanding  trade."  The  Association  of 
Chambers  of  Commerce  discussed  the  subje<'t  at  Sheffield, 
and  urged  by  resolution  that  the  Post  Office  direct  its 
efforts  to  the  cheapening  of  the  letter  post  and  the  parcel 
post  and  postcards  and  the  telegraphic  and  telephonic 
services,  and  to  other  means  whereby  manufacturers 
and  merchants  would  be  materially  assisted  in  the  re- 
establishment  of  trade,  "  in  view  of  the  existing  financial 
state  of  the  country."  Mr.  W.  H.  Burchell,  in  a  very 
telling  letter  to  The  Times  reviewing  the  position  from 
the  point  of  view  of  unemployment,  says  that  the  master 
printers  of  the  United  Kingdom  and  544  heads  of  lead- 
ing London  industrial  firms  are  convinced  that  if  the 
P.M.G.  could  be  induced  immediately  to  re-establish  the 
halfpenny  postal  rate  on  printed  matter  he  would  have 
cleared  up  at  least  one  phase  of  the  unemployment  ques- 
tion. He  remarks  that  every  week  of  delay  means  a 
loss  of  £600,000  to  labour  or  £26,000,000  per  annum  I 
But  we  need  not  quote  more  authorities,  for  the  trading 
and  industrial  communities  are  unanimous  in  the 
conviction  that  the  revenue  that  the  State  may 
gain  by  maintaining  the  recent  increases  will  be 
lost  many  times  over  immediately  by  unemploy- 
ment due  to  the  existence  of  the  handicap,  and 
that  we  shall  permanently  lose  to  foreign  rivals  business 
which  ought  to  provide  our  people  with  bread  for  years 
to  come.  Government  control  of  industry  and  trade  is 
a  throttling  influence,  while  spoon-fed  industries  are 
unlikely  to  be  sound  and  progressive,  but  there  is  a 
legitimate  sphere  within  which  the  Government  can 
operate,  giving  real  and  permanent  encouragement  to 
national  trade.  It  has  no  more  powerful  weapon  to 
])ut  into  the  hands  of  industry  than  the  cheapest  means 
of  communication,  internal,  between  the  people  of  these 
islands,  and  external,  between  ourselves  and  our  kith 
and  kin  and  all  the  dwellers  abroad  who  are  poteni.ial 
purchasers  of  our  manufactured  products — cheap 
transmission  of  letters  and  parcels,  of  trade  journals 
(alias  trade-getters),  and  of  catalogues  and  price  lists ; 
and  cheap  transmission  of  telesrraphic  and  telephonic 
nicssages  everywhere. 


LxDEH  this  heading  our  contemporary 
Electrical  Fires.  The  Engineer,  in  its  issue  of  October 
14th,  moralises  over  the  recent  fire  at 
the  Grands  Magasins  au  Printemps  at  Paris.  As  might 
he  safely  expected  with  regard  to  this  or  any  other  con- 
siderable fire,  the  outbreak  has  been  ascribed  to  "  the 
fusing  of  an  electric  wire."  We  sometimes  wonder  what 
was  the  stock  phrase  in.  say,  1860.  In  1666,  of  course, 
it  was  "  Papists,"  ami  no  doubt  everj'  age  has  had  its 
catchword. 

Tiie  part  of  the  article  with  which  we  are  liardly 
inclined  to  airree  is  that  in  which  the  remark  is  made 
that  "  the  use  of  a  pressure  such  as  50  volts  is,  of 
course,  now  out  of  the  cjuestion."  If  it  is  meant — it 
is  not  (|uite  clear — that  such  a  pressure  as  50  volts  is 
out  of  the  question  for  the  street  mains,  we  agree;  but 
if,  as  the  context  seems  to  require,  the  internal  wiring 
is  meant,  then  we  are  of  the  opinion  that  Silvnnus 
Thompson  was  right  in  saying,  years  ago,  that  50  or 
1 00  volts  was  much  better  than  a  higher  pressure  so  far 
as  the  consumer  was  concerned.  Now  that  the  current 
flowing  has  been  cut  down,  by  the  use  of  tungsten  lamps, 
t.>  about  a  quarter  of  what  it  was  in  the  carbon  lamp 
days,  it  is  a  matter  of  some  diflBculty,  if  any  recognised 
wiring  rules  are  observed,  to  wire  a  house  with  cable 
that  is  likely  to  be  overloaded  ;  so  that  if  a  supply  at: 
200  volts  is  transformed  down  to  50  volts,  the  situation 
is  no  worse  than  it  would  have  been  a  dozen  or  so  years 
ajro,  with  carbon  lamps,   at  the  higher  voltage. 
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That  50  volts  is  intrinsically  safer  as  regards  fire  risk 
than  200  volts  is  ojjen  to  question,  because  there  is  so 
little  risk,  with  modern  materials  and  apparatus  (and 
assuming  the  fuses  to  be  of  small  size)  at  200  volts,  that 
it  can  hardly  be  less  at  any  lower  pressure.  The  chief 
advantages  are  that  smaller  and  more  efficient  light  units 
can  he  used,  the  lamps  have  a  longer  life,  and  the  wiring 
and   Httings  can  be  of  cheaper  quality. 

For  heating  and  cooking  appliances,  200  volts  is  a 
very  satisfactory  pressure;  since  the  current  required 
is  fairly  considerable,  it  is  desirable  that  the  pressure 
shall  be  reasonably  high.  There  is  much  to  be  said, 
however,  for  a  pressure  of  100  volts.  That  this  is  ample 
fior  electric  cooking  has  been  fully  demonstrated  by  the 
long  experience  of  the  Brompton  &  Kensington  Electric 
Supply  Co.,  wliich,  as  we  recently  noted,  lias  500  electric 
lookers  on  its  mains  and  supplies  them  at  100  volts, 
a.c,  with  complete  satisfaction.  Referring  to  this  net- 
work, Mr.  A.  Page,  one  of  the  Electricity  Commis- 
sioners, said  that,  in  view  of  modern  developments,  it 
might  very  well  turn  out  that  other  electricity  suppliers 
would  have  to  adopt  the  system  which,  in  the  hands  of 
that  company,  had  proved  to  be  so  elastic  and  conve- 
nient, enabling  heavy  domestic  loads  to  be  carried  with 
comparatively  light  feeders.  That  is  practically  the 
system  which  we  favoured  in  our  issue  of  September 
17th.  1920 — namely,  the  multiplication  of  street  trans- 
formers, supplied  at  3,000  or  5,000  volts,  with  short 
low-pressure  distributors.  In  the  same  issue  Mr.  C.  H. 
Wordingham  warmly  advocated  the  reversion  to  a 
utilisation  pressure  of   100  or  even  50  volts. 

Where  a  supply  can  be  given  at  100  or  110  volts,  we 
think  that  would  afford  the  most  satisfactory  solution 
of  the  problem ;  but  where  a  supply  pressure  of  200  to 
240  volts  is  already  in  vogue  it  would  seem  that,  from 
the  consumer's  point  of  view — and  we  see  no  inherent 
disadvantage  so  far  as  the  supplier  is  concerned — the 
best  course  would  be  to  use  that  pressure  for  heating 
and  cooking,  with  a  small  compensator  or  auto-coil, 
taking  about  3  watts  to  excite,  reducing  the  lighting 
voltage  to  50.  The  use  of  house-to-house  transformers 
is  not  thereby  rendered  necessary,  metering  problems 
are  not  made  more  difficult,  and  it  appears  to  enable 
the  best  service  to  be  obtained  from  the  supply  available. 


in  tiie  interests  of  the  industry,  and  cannot  fail  to 
eventuate  in  better  service  from,  and  greater  reward  to, 
a  class  of  men  who,  well  informed  and  properly  en- 
couraged, are  able  to  hasten  progress. 


We    are   sure    that    commercial    men 
Electrical  connected  with  various  branches  of  the 

Salesmanship,  electrical  industry  will  be  eager  to  avail 
themselves  of  the  electrical  salesmanship 
conferences  that  are  being  organised  tentatively  this 
season  by  the  British  Electrical  Development  Association. 
Their  opportunities  for  discussing  purely  commercial 
matters  connected  with  their  work  have  not  been  very 
numerous  in  the  past,  for  they  have  had  no  special 
organisation  to  look  after  their  interests  in  this  respect ; 
many  of  them  not  being  technical  or  only  semi-technical 
men  have  not  attached  themselves  to  the  Institution  of 
Electrical  Engineers.  The  latter  body  nowadays  com- 
mendablv  devotes  more  attention  to  industrial  affairs 
than  ever  it  did  in  the  past,  and  in  its  informal  meet- 
ings it  has  provided  tiie  opportunity  required  by  the 
more  commercially-minded  among  its  members  to  get 
together  fraternally  and  conversationally.  But  the 
effort  of  the  B.E.D.A.,  while  enabling  these  to  take 
part  in  the  new  conferences,  will  especially  cater  to  the 
at  present  unmet  requirements  of  the  unattached  com- 
mercial electrical  man.  The  latter  as  an  individual, 
and  his  class  as  a  whole,  have  a  most  important  place  to 
fill  in  present  measures  for  giving  a  new  impetus  to 
electrical  progress.     That,  after  all,  is  the  main  purpose 

if  the  Electrical  Developmint  Association.  Much  re- 
mains to  bo  done  in  popularising  the  uses  of  electricity 
and  in  presenting  the  advantages  of  electrification  to 
the  consuming  public,  and  we  feel  that  the  series  of 
informal  electrical  salesmanship  conferences  arranged 
to  that  end.  and  of  which  particulars  appear  on  a  later 
page,,  are  thoroughly  well  worthy  of  support  from  our 
commercial  readers. 

We  wish  the  movement  complete  success,  because  it  is 


To  the  British  exporter  of  general 
.V  Case  for  merchandise  New  Zealand  is  one  of  the 
Industrial  most  attractive  of  our  Dominion  mar- 
Credit,  kets.  Competition  f-om  local  rnauufac- 
facturers  has  scarcely  yet  seriously 
affected  sales  from  the  old  country,  whilst  foreign  rivals 
have  in  few  instances  succeeded  in  supplanting  British 
goods  in  face  of  the  patriotic  preference  for  them  which 
has  been  consistently  displayed  by  New  Zealand  pur- 
chasers. This  goodwill  is  of  special  interest  just  now 
to  the  British  exporter  of  engineering  material,  in  view 
of  the  electrical  developments  which  are  taking  place 
in  the  Dominion.  That  Britain  must  not  cease  to 
justify  the  preference  shown  to  her  is  urged  again 
by  H.M.  Trade  Commissioner  in  New  Zealand  (Mr. 
R.  W.  Dalton)  in  the  report  which  has  recently  been 
issued  by  the  Department  of  Overseas  Trade  and  is  sum- 
marised on  another  page.  The  market  needs  nursing 
at  present  for  more  than  one  reason.  Tariff  revision  is 
under  consideration  and,  it  is  said,  will  follow  the  lines 
adopted  in  Australia.  This  signifies  that  every  effort 
will  be  made  by  means  of  protective  duties  to  foster 
the  growth  of  local  manufacture.  Such  a  programme 
should  certainly  not  be  less  successful  in  New  Zealand 
than  in  the  Commonwealth,  in  view  of  the  advantage 
possessed  by  the  former  in  its  sources  of  cheap  water- 
power.  British  manufacturers  should  endeavour  to  par- 
ticipate in  this  movement  by  the  supply  of  the  necessary 
skilled  supervision,  equipment,  and  semi-manufactured 
products.  There  is  yet  time,  for  the  Dominion,  like 
every  other  country,  is  still  suffering  from  excessive 
stocks  of  imported  goods  and  depreciated  prices  of  its 
exports.  The  need  for  economy  is  likely  to  lead  to  the 
postponement  of  a  portion  of  the  hydro-electric  pro- 
gramme. Yet  the  prospects  of  a  return  to  normal  trade 
are  probably  brighter  in  New  Zealand  than  in  most 
other  countries.  Meanwhile,  if  the  early  realisation  of 
New  Zealand's  full  scheme  of  hydro-electric  generation 
would  lead  to  contracts  for  British  industry,  there  seems 
a  good  case  for  a  loan  under  .Mr.  Lloyd  George's  new 
scheme  of  credits  for  productive  works. 


The  decision  of  the  Electricity  Com- 

The  West  Riding  missioners  in  respect  of  the  West  Riding 

Decision.         Electricity    District,     which    has    been 

awaited  for  five  months,  was  issued  last 

week,  and  is  reported  in  our  pages  to-day. 

In  view  of  the  clasii  of  interests  which  was  manifested 
at  the  Inquiry,  it  was  obvious  that  none  of  the  schemes 
that  were  put  forward  would  or  could  be  adopted  as 
a  basis  for  the  reorganisation  of  the  supply  of  electricity 
in  the  District;  hence  the  Commissioners  have  cut  the 
knot  by  dividing  the  District  into  two  areas,  to  be  de- 
tined  by  agreement,  one  to  he  dealt  with  by  the  leading 
municipalities,  whose  power  stations  will  be  intercon- 
nected, and  the  other  to  he  supplied  by  the  Yorkshire 
Electric  Power  Co.  A  Joint  Electricity  .Vuthority  will 
be  formed  for  the  whole  District,  on  which  all  parties 
will  be  represented,  which  will  control  the  operation 
of  the  interconnected  stations,  and,  in  cons<iltation  with 
an  Advisory  Committee  of  municipal  electrical  engineers 
on  the  one  hand,  and  with  the  Power  Co.  on  the  other, 
will  supervise  the  conduct  and  development  of  electricity 
supply  throughout  the  area. 

The  scheme  as  now  promulgated  appears  to  us  to 
afford  a  very  satisfactory  solution  of  a  difficult  problem 
— a  give-and-take  solution,  in  which  neither  the  muni- 
cipalities nor  the  private  undertakers  have  secured  all 
that  they  could  wish,  but  which,  to  our  mind,  should 
enable  them  all  to  carry  on  to  great  advantage,  and 
which  presents  them  with  an  ideal  opportunity  to  prac- 
tise that  co-operation  which  is  essential  to  the  welfare 
of  the  various  undertakers  and  of  the  community  at 
large. 
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ELECTRICITY     SUPPLY     AT    SHEFFIELD. 


The    Blackburn   Meadows   Generating:   Station. 


(^Concluded  from  page  606.) 


With  re-fMril  to  the  stokers,  these  are  of  the  Bennis  chain- 
grate  type,  and  each  boiler  has  two  grates  14  ft.  long 
bv  7  ft.  wide,  which  gives  a  total  furnace  area  of 
lOG  sij.  ft.  per  boiler.  The  stokers  are  belt  driven  by 
means  of  a  central  line  of  shaftiny:  which  is  carried  by 
the  underside  of  the  bunk<Ts  and  runs  the  fidl  length 
ol'  the  boiler  house.  The  main  line  driving  shaft  is 
divided  into  two  sections,  and  a  driving  motor  is  located 
at  each  end  as  well  as  in  the  middle;  the  -io-li.p.  motors 


plied  by  Messrs.  J.  Tlionipson,  of  Birmingliam,  and 
have  a  diameter  of  12  ft.  at  their  base,  8  ft.  at  the  top, 
and  a  height  of  60  ft.  To  each  stack  is  connected  two 
45-in.  induced  draught  fans  of  the  Sirocco  type,  and 
fig.  8  shows  eight  of  tlie  14  sets  that  were  supplied 
by  Messrs.  Davidson  &  Co.,  Ltd.,  of  Belfast.  Each 
fan  is  capable  of  creating  a  draught  e(|iial  to  •_'.")  in. 
water  gauge  at  the  inlet,  and  is  direct  driven  at  a  speed 
of  480  r.p.m.  by  a  40-h.p.   Crompton  motor. 


;  L~-V.'-r-'\""*^sLivATOR —*:::.■':.■• 
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1  i(i    10.  -Pi, AN  OF  BiiACKBURN  Meadows  Gf.neratino  Station.  ShkfI'IKI.d. 


drive  the  shaft  by  means  of  a  chain  speed-reducing  gear 
ot'  the  Hans  Renold  block  type  enclosed  in  dust-proof 
sI<!p1  casing.  The  stoker  drive  is  from  the  main  shaft 
Ui  small  counter-shafts  which  are  located  on  the  tops 
of  the  .stokers,  and  thence  by  means  of  short  belts  that 
drive  the  six-speed  gear  with  which  the  grates  arc  jiro- 
vided.  As  the  whole  of  the  main  shafting  can  Ije  driven 
by  either  of  the  three  motors  it  will  be  realised  that 
ample  allowance  has  been  made  for  any  breakdowns  thiit 
may  occur  or  overhaul  that  may  be  required  at  this 
important  point  of  tlie  plant.  There  are  seven  steel 
chimneys,  one  to  each  pair  of  boilers,  which  were  sup- 


The  boiler  ash  ard  clinker  tall  over  the  back  end  of 
the  grate  on  to  a  dumping  plate  formed  by  the  sector  of 
a  circle  of  cast  iron.  At  intervals  as  fotiiid  iiecessiiry 
the  accumulated  ashes  are  released  and  fall  into  a  pit 
from  which  they  are  fed  to  a  Babcock  &  Wilcox  ash 
crusher  that  is  driven  by  an  E.C.C.  10-li.p.  motor, 
fig.  9.  Tlie  photograpii  from  which  this  illustration  was 
reproduced  was  taken  without  the  aid  of  any  artificial 
illumination  whatovor.  .ind  conveys  a  good  idea  of  the 
spacious  and  well  lighted  boiler-house  basement.  The 
crusher  travels  on  rails,  and  is  moved  by  hand  from 
boiler  to   boiler  as   may   be   required.     It   delivers  tb« 
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crushed  ask  into  cast-iron  suction  pipes,  8  in.  in  dia- 
meter, laid  along  the  basement  floor,  which  terminate 
ii:  receiving  tanks  located  at  the  south  end  of  the  boiler 
house  at  a  heiglit  of  55  ft.  The  ash  is  drawn  into  these 
ieceivers  by  means  of  two  sets  of  Hoots  blower  air  ex- 
hausters whicli  are  driven  by  70-h.p.  motors.  The  whole 
(i\'  tlie  ashes  and  dust  are  slaked  by  means  of  water 
sprays  at  the  inlet  to  the  receiver  tanks;  in  connection 
with  this  plant  special  pumps  draw  water  from  the 
circulating  water  inlet  for  the  purpose  of  slaking  in  the 
receiver  and  for  cleansing  the  foul  air  which  passes 
along  the  pipes  as  it  is  passed  through  the  filters  into 
the  exhausters,  and  before  it  is  discharged  to  the  atmo- 
sphere through  silencers.  Connected  to  the  same  ex- 
hausters is  a  second  set  of  6-in.  pipes  that  are  used  to 
remove   all  the   soot  and  li'rit  from   between   the  bottom 


Fig.  IJ. — Bon.i-,iMKi;i)  Pump  Room. 

drums  of  the  boilers  and  also  from  the  bottom  of  the 
economisers ;  thus  the  flues  are  kept  clean  whilst  in 
service.  The  capacity  of  each  receiver  is  14  tons  of 
ash,  which  is  discliarged  through  a  valve  at  the  bottom 
into  reinforced  concrete  hoppers;  valves  and  shoots  are 
fitted  to  the  latter  to  convey  the  ash  into  railway  trucks. 
Two  separate  sets  of  suction  ash  plant  were  supplied 
by  Messrs.  E.  Bennis  &  Co.,  Ltd.,  of  Bolton,  each  row 
of  boilers  being  served  by  one  set,  and  in  the  event  of 
any  dislocation  of  the  plant  the  necessary  stand-by  is 
provided  in  the  form  of  steel  tipping  wagons  that  travel 
on  the  same  rails  as  the  ash  crusher.  The  wagons  can 
be  elevated  by  means  of  electric  hoists  which  are  so 
arranged  that  they  cannot  be  operated  unless  the  wagons 
are  locked  in  position  ;  on  the  arrival  of  a  wagon  at  the 
top  it  is  automatically  tipped  into  the  concrete  hoppers. 
The  engine  room  contains  four  steam  turbines  on  a 
level  with  the  b(jiler  house  firing  floor  ;  tliey  give  a  com- 
bined normal  output  of  37,500  h.p.,  and  each  machine 
is  direct  coupled  by  means  of  a  flexible  coupling  to  a 
;i-phase,  50-cycle  generator,  which  generates  energy  at 
a  pressure  of  6,600  volts.  The  generators  have  a  com- 
bined capacity  of  35,000  kVA.  The  four  sets  of  plant 
are  of  the  following  sizes  and  types:  — 

No.  1  consists  of  a  Curtis  8,000-h.ii.  turbine  and  a 
7.500-kVA  alternator  running  at  a  speed  of  1,500  r.p.m. 
and  both  of  the  British  Thomson-Houston  Co.'s  manu- 
facture. Fans  arc  fitted  on  the  alternator  rotor,  and 
tlie  quantity  of  air  that  is  required  to  be  p;issed  tlirongh 
the  machine  for  cooling  jiurposes  is  33,000  cu.  ft.  jier 
minute.  The  condenser  and  air  pumps  for  this  set  were 
nianufactured  by  Messrs.  Cole,  Marchent  &  Morley,  of 
Bradford;  the  former's  12,000  sq.  ft.  of  cooling  surface 
is  capable  of  condensing  90,000  lb.  of  steam  per  hour. 
The  three-throw  Edwards  air  pump  has  plungers  24  in. 
in  diameter,  a  stroke  of  \i  in.,  and  is  driven  at  a  speed 
of  110  r.p.m.  by  a  40-h.p.  motor  which  runs  at  COO 
r.p.ni.  The  24-in.  centrifugal  circulating  pump  is 
direct  driven  by  a  200-h.p.  motor  at  a  speed  of  565 
r.p.m..  and  pumps  an  average  of  576.000  gallons  of 
water  through  the  condenser  per  hoTir. 

No.  2  machine  was  supplied  by  Messrs.  C.  A.  Parsons 
and  Co.,  and  comprises  a  single-cylinder,  pure  reaction, 
13,500-h.p.  turbine  and  a  12,500-kVA  alternator  operat- 


ing at  a  speed  of  1,500  r.p.m.  The  condenser,  which 
provides  I  1,000  sq.  ft.  of  cooling  surface,  is  capable  of 
dealing  with  120,000  lb.  of  steam  per  hour,  and  ail  the 
moving  parts  of  the  Edwards  direct-acting  air  pump 
are  totally  enclosed.  Tlie  buckets  are  22  in.  in  diameter 
with  a  10-in.  stroke,  and  will  extract  620  cu.  ft.  of  air 
pel-  minute.  Tliis  pump  is  driven  through  heliial  re- 
ducing gears  at  a  speed  of  'J5  r.p.m.  The  30-in.  uentri- 
fugal  circulating  pump  will  deliver  a  total  of  97^,000 
gallons  of  cooling  water  per  hour  through  the  condenser, 
and  is  of  the  Gwynne  twin  type.  These  pumps  are  ar- 
ranged to  be  driven  by  a  small  steam  turbine,  or  as  an 
alternative,  a  250-h.p.  motor  that  runs  at  480  r.p.in.  is 
provided  to  drive  these  auxiliaries,  an  illustration  of 
which  is  given  in  fig.  3.  Attached  to  this  set  is  a  110-h.p. 
motor  driving  a  separate  fan  which  provides  the  cooling 
air  that  is  required  by  the  alternator. 

Nos.  3  and  4  machines  were  supplied  by  the  English 
Electric  Co.,  Ltd.,  and  are  composed  o'f  Zoelly  impulse 
turbines,  each  producing  8,000  h.p.  at  a  speed  of  3,000 
r.p.m.  and  direct  coupled  to  General  Electric  Co.'s 
7.500-kViV  alternators.  On  the  generator  rotor  shafts 
fans  are  fitted  which  deliver  appro.ximately  33,000  cu.  ft. 
of  cooling  air  per  minute  to  each  machine.  Each  con- 
denser contains  10,500  sq.  ft.  of  cooling  surface  and 
deals  with  90,000  lb.  oi  steam  per  hour,  while  each 
centrifugal  circulating  pump  will  deliver  438,000  gal- 
lons of  cooling  water  per  hour  against  a  53-ft.  head. 
The  pumps  are  24  in.  in  diameter,  and  each  is  direct 
driven  at  960  r.p.ia.  by  a  175-h.p.  motor.  Each 
three-throw  Edwards  air  punqj  is  driven  at  a  speed  of 
100  r.p.m.  by  a  20-h.p.  motor  through  a  spur  reduction 
gear,  and  is  11)  in.  in  diameter  with  a  stroke  of  11  in. 

Each  set  of  plant  is  provided  with  a  Lea  water  meter 
which  gives  a  continual  record  of  the  actual  steam  con- 
sumption of  the  turbine  at  all  loads.  The  condensed 
steam  is  pumped  up  to  the  main  boiler  feed-water  tank 
by  means  of  a  small  force  pump  that  is  coupled  to  the 
crankshaft  of  the  air  pumps  :  thus  all  the  lieat  unit« 
in  the  condensate  are  utilised.  Each  generator  is 
coupled  direct  to  three  single-phase  transformers  which 
are  delta  coupled  on  the  machine  side  and  star  con- 
nected on  the  outgoing  busbar  side.     These  transformers, 


\V.\TKK  Sciar: 


which  were  supplied  by  the  British  Electric  Trans- 
former Co.,  of  Hayes,  and  are  illustrated  in  fig.  4,  step 
up  the  generated  pressure  of  6,600  volts  to  11,200  volts 
on  the  main  busbars.  The  generators  are  protected  by 
means  of  overload  relays  in  conjunction  with  tho  Merz- 
Price  balanced  current  system. 

The  main  switchboard  is  located  on  a  slightly  raised 
iiallery  which  runs  along  the  whole  length  of  the  east 
side  of  the  turbine  room.  As  will  be  seen  from  fig.  5, 
the  switch  handles,  meters,  and  other  instruments  are 
mounted  on  switchplates  on  the  front  of  a  substantial 
glazed  brick  wall,  and  the  operator  is  thus  effectively 
separated  from  any  part  of  the  main  switch  mechanism 
that  is  under  pressure.  The  four  generator  panels, 
which  are  fitted  with  exciter  switchgear.  are  placed  at 
the  centre  of  the  board,  from  which  position  the  operator 
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cau  obtain  a  full  view  of  all  tlie  four  sets  of  plant.  The 
remainder  of  the  board  is  made  up  of  ten  split  conductor 
feeder  panels,  three  transformer  panels,  and  one  Black- 
burn Meadows-Neepsend  intereonnector  panel.  Behind 
this  brirk  s\vitohlii>ard  is  the  main  switcli  room,  an 
interior  view  whioh  is  given  in  fig.  6.  It  contains 
ironclad  totally-enclosed  gear  manufactured  by  Messrs. 
Reyrolle  i  Co. 

The  auxiliary  switchboards  are  also  of  the  Reyrolle 
ironclad  pattern,  and  are  placed  along  the  west  wall 
of  the  turbine  room.  They  control  all  the  motor-driven 
auxiliary  plant  in  the  station,  and  are  so  arranged  that 
the  motors  driving  the  various  sets  of  auxiliarj-  plant 
derive  their  energy  from  their  own  respective  turbo- 
generators; alternatively,  any  part  of  the  auxiliary 
plant  can  be  run  from  any  one  of  the  four  generators, 
which  arrangement  is  effected  by  means  of  an  automatic 
throw-over  switch  on  the  auxiliary  board.  All  the 
auxiliary  plant  throughout  the  station  is  operated  at 
a  pressure  of  440  volts  by  means  of  3-phase,  50-cycle 
energy,  the  various  motors  being  of  the  Metropolitan - 
Vickers,  B.T.H.,  or  Crompton  types.  All  the  cables 
used  in  the  station  were  supplied  by  Messrs.  W.  T. 
Glover  &  Co.,  Ltd. 

The  condenser  circulating  water  flows  in  by  gravity 
from  a  point  just  below  the  junction  of  the  South  York- 
shire Navigation  Canal  and  the  river  Don,  and  passes 
through  two  continuously  revolving  screens  made  by 
Messrs.  F.  W.  Brackett  &  Co.,  of  Colchester.  They  are 
each  20   ft.   4    in.    in    di.inieter   and  have  a   p-in.  mesh: 


In,.   |:i.— \\.\TiR  riiiiMNi:  Sprays. 

as  each  part  of  the  screen  readies  the  top  it  is  met  by 
a  reverse  water  spray  which  washes  off  all  debris  that 
may  be  adliering  to  it,  the  debris  being  carried  away 
by  a  separate  channel.  Fi<;.  12  shows  the  screens, 
which  are  each  revolved  by  ;i  (i  h.p.  Crompton  motor, 
and  may  be  driven  at  varying  speeds  so  as  to  deal  with 
the  changing  <|uantity  of  solid  matter  floating  down 
stream.  The  two  pumps  that  supply  the  washing  sprays 
are  driven  by  12-h.p.  (^rompton  motors. 

A  grating  is  located  at  the  back  of  the  screens,  and 
behind  this  a  circular  penstock  54  in  in  diameter  forms 
the  entrance  to  the  4  ft.  6  in.  brick  culvert  which  con- 
veys the  water  a  distance  of  290  yards  to  the  station. 
Another  54-in.  circular  penstock  is  provided  inmie- 
diately  before  the  water  enters  the  7-ft.  suction  culvert  ; 
the  two  penstocks  allow  of  separate  parts  of  the  culvert 
being  closed  from  the  river  inlet  for  the  purpose  of  clpan- 
ing,  &c.  The  circulating  pumps  draw  their  water  from 
the  suction  culvert,  and  the  discharge  from  the  con- 
densers passes  through  a  40-in.  cast-iron  pipe  to  a  spray 
cooling  pond  which  has  a  total  superficial  area  of  61,500 
sq.  ft.  From  the  discharge  main  the  water  is  distri- 
buted by  means  of  30  pipes  which  are  fitted  with  780 
spray  nozzles,  as  shown  in  fig.  13. 

All  the  circulating  pipes  were  supplied  by  the  Staveley 
Coal  4  Iron  Co.,  and  the  cooling  plant  by  Messrs.  Har- 
rison, Son  k  Jobson,  of  Middlesbrough.  Tlie  latter  was 
designed  to  deal  with  1.111.000  gallons  of  water  per 
hour,  cooling  it  down  from  100  to  80  deg.  F.  with 
the  atmosphere  at  60  deg.  F.  and  a  hiiiniditv 
of.  75  per  cent.  Anv  section  of  the  distribu- 
tor pipes  can  be  cut  off  independently  of  the  remaining 
parts,  and  after  being  cooled  the  water  flows  over  n 
sill  into  a  return  culvert,  from  which  it  can  be  conveyed 


a  distance  of  350  yards  back  into  the  river,  which  it 
enters  about  100  yards  below  the  inlet,  or  alternatively, 
part  or  the  whole  of  it  can  be  returned  to  the  suction 
culvert  for  re-use. 

In  conclusion,  it  remains  to  be  said  that  up-tii-dato 
mess  rooms  have  been  erected  for  the  use  of  the  boiler 
house  employes  as  a  single-storey  annexe  to  and  on  the 
west  side  of  the  boiler  house.  On  the  east  side  of  the 
turbine  house  (the  turbine  floor  being  19  ft.  above  the 
condenser  floor  on  the  ground  level)  a  three-storey  an- 
nexe has  been  built;  the  ground  floor  forms  the  fltting 
and  repair  shop  containing  the  necessary  tools,  ic,  for 
repairs  and  maintenance  purposes,  while  the  tirst  floor 
over  the  workshops  contains  offices  tor  the  resident  en- 
gineer and  staff  as  well  as  mess-room  acconnnodation 
for  the  employes  engaged  in  the  turbine  house  and 
switch  room.  For  convenience  and  rapid  ascent  to 
all  floors  of  the  station,  including  the  top  of  the  coal 
hunker,  a  passenger  lift  has  been  installed  at  the  south 
end  of  the  boiler  house. 

Finally,  we  have  to  thank  Mr.  Fedden  for  permitting 
the  publication  of  the  particulars  set  out  above,  and 
also  Mr.  Wilson,  superintending  engijieer  at  Hlackburn 
Meadows,  for  facilitating  the  taking  of  photographs, 
itc.  at  the  time  of  our  visit  to  the  station. 


The  Opening  Cerejiony. 
The  new  station  was  formally  opened  by  H.R.H.  the 
Duke  of  York,  on  Friday  last  week,  in  the  presence 
of  a  large  and  distinguished  company.  Mr.  S.  E. 
Fedden,  chief  engineer  and  general  manager  of  the 
department  and  designer  of  the  new  station,  presented 
the  Prince  with  a  knife  of  SheflSeld  make  with  which 
he  cut  a  length  of  tape  that  had  been  stretched 
across  the  main  entrance.  The  Prince  then  entered  the 
building,  and  when  he  had  inspected  the  plant  and 
machinery,  the  Lord  Mayor  of  Sheffield  (Aid.  W.  F. 
Wardley)  offered  him  their  warmest  welcome  on  his  tirst 
visit  to  Shettield.  The  city,  with  its  population  of  half 
a  million  people,  was  the  home  of  the  steel  industry,  and 
needed,  above  all,  an  abundant  supply  of  cheap  elec- 
tricity. The  Corporation  had  endeavoured  to  give  that 
supply,  and  its  electricity  undertaking  liad  made 
gratifying  progress  with  the  capable  and  efficient  help 
of  the  Electricity  Supply  Committee  and  their  general 
manager.  Personally  he  was  hopeful  that  before  long 
they  would  be  able  to  introduce  electricity  into  the 
homes  of  the  working  people,  and  to  give  them  the 
benefits  of  lighting  by  electricity  and  other  modern 
developments  which  electricity  had  made  available. 
Concluding,  the  Lord  Mayor  handed  to  the  Prince  an 
album  containing  particulars  of  the  installation.  The 
chairman  of  the  Electricity  Supply  Committee  (Coun. 
A  J.  Ward)  explained  that  the  electricity  undertaking 
had  been  in  the  hands  of  the  Corporation  since  1888; 
there  had  been  constant  progress,  and  to-day  the  under- 
taking was  one  of  the  largest  in  the  country.  They  had 
e.xpended  on  the  system  nearly  three  and  a  half  millions 
of  money ;  the  annua(l  income  exceeded  one  million 
pounds;  the  h.p.  of  the  plant  was  124,000;  the  charges 
for  electric  power  were  among  the  lowest  in  the  country, 
and  this  year  they  appropriated  £25,000  out  of  the 
profits  towards  the  relief  of  the  rates. 

Councillor  Ward  also  referred  briefly  to'the  assistance 
the  undertaking  had  given  to  the  Government  during 
the  war. 

The  Duke  of  York,  in  declaring  the  station  open, 
congratulated  the  Electricity  Supply  Committee,  the 
chief  engineer,  Mr.  Fedden.  and  all  those  associated  with 
him,  in  their  great  achievement.  If,  he  said,  in  order 
to  meet  competition  in  the  markets  of  the  world,  manu- 
facturers were  forced  to  economise,  it  w.as  in  his  view 
a  better  policy  to  seek  a  solution  of  the  problem  in 
scientific  research,  than  merely  to  fall  back  upon  a  cur- 
tailment of  wages.  In  the  future  the  prosperity  of  the 
manual  worker  depended  so  largely  upon  scientific  de- 
velopment in  their  industries,  tliat  ho  wotdd  appeal 
to  the  younger  generation  to  let  that  truth  sink  weH 
into  their  minds. 
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THE     ELECTRICAL    MARKETS    OF    SOUTH     AMERICA. 


Akgkntina    Bdilding    Lahge   Powkh  Station.  Brazil  Developing  its  Wateufallb. 

Chilean  and  Peruvian  Openings. 


By    PERCY    F.    MARTIN,    F.R.G.S. 


It  is  the  considered  opinion  of  those  who  have  had  the 
opportunity  of  studying  the  States  of  South  America  on 
tiie  spot,  that  their  great  industrial  future  reposes 
largely  in  the  use  made  of  their  potential  water-power. 
Up  till  now,  only  the  larger  and  wealthier  countries — 
such  as  Brazil  and  Chile — have  entered  upon  the 
development  of  their  resources  in  this  direction,  and 
then  in  but  a  modest  manner  in  no  way  in  consonance 
with  their  importance  or  promise.  Clearly,  then,  in 
view  of  the  vast  strides  made  by  hydro-electrical  en- 
gineering, there  exists  a  wide  and  practically  unoccupied 
held  for  undertakings,  the  development  of  which  will 
help  to  solve  some,  at  least,  of  the  pressing  national 
problems  affecting  economics  in  these  Latin-American 
States — such  as  railway  transport  and  the  raising  of  oil. 

Few  of  these  countries  are  endowed  with  cheap  fuel; 
some,  like  Argentina,  are  without  even  the  necessarj' 
water-power  to  replace  it.  On  the  other  hand,  Brazil, 
Chile,  Columbia,  Ecuador,  Peru,  and  Uruguay  have 
been  greatly  gifted  in  this  respect,  their  many  waterfalls 
and  fast-flowing  rivers  awaiting  but  the  skill  of  the 
engineer  and  the  funds  of  the  hnancier  to  bring  them 
into  commercial  value.  Argentina  must  rely  upon 
central  supply  stations  of  large  capacitj',  as,  having  an 
installation  of  many  thousands  of  kilowatts,  it  is  pos- 
sible to  offer  rates  that  are  lower  than  the  cost  of  energy 
produced  upon  a  small  scale  in  isolated  plants.  Every- 
thing in  the  way  of  machinery  and  plant  entering  into 
the  production  of  electricity  must  be  purchased  from 
abroad ;  hence,  one  of  the  most  promising  of  the  South 
American  markets  is  to  be  found  in  the  premier  State, 
notwithstanding  that  competition  there  is  of  the  most 
acute  character.  The  demand  for  motors  and  all  kinds 
of  wiring  devices  has  never  been  more  pronounced  than 
to-day,  while  accessories  of  all  descriptions  are  upon  the 
invoice-lists  of  every  dealer  in  the  Republic.  The  only 
local  production  of  any  importance  is  in  connection 
with  electrical  devices  such  as  electroliers  and  fixtures, 
which  can  only  be  brought  into  the  country  subject  to 
heavy  and  almost  prohibitive  duties. 

Unlike  Argentina,  its  near  neighbour,  Brazil,  pos- 
sessed of  entirely  different  physical  characteristics,  as 
a  market  for  hydro-electric  equipment  has  not  its  supe- 
rior in  the  INew  World.  The  mountainous  nature  of  over 
two-thirds  of  the  inhabited  part  of  Brazil,  especially 
in  the  south,  the  ever-increasing  knowledge  that  is  being 
gained  of  the  commercial  possibilities  attending  the 
harnessing  of  the  many  waterfalls  met  with,  and  the 
readiness  with  which  both  the  Federal  and  State  ad- 
ministrations grant  facilities — and  even  financial  sub- 
sidies— for  the  exploitation  of  these  power  sources, 
make  Brazil  a  highly  attractive  field  for  the  manufac- 
turer of  electrical  plant.  The  rivers,  both  large  and 
small,  are  mostly  distinguished  by  cataracts,  very  nume- 
rous in  some  cases,  many  of  which  are  destined  to 
prove  important  factors  in  the  industrial  development 
of  the  country.  Practically  every  small  town,  and  cer- 
tainly every  city,  has,  or  shortly  will  possess,  it.s  own 
electric  light  installation.  There  is  a  steady  but  ever- 
growing market  for  water-wheels  and  turbines,  electrical 
motors,  cables,  Ac,  while  throughout  the  Republic  there 
is  an  unsatisfied  demand  for  small  machinery  such  as 
that  used  in  sawmills,  itc,  which  can  be  run  by  water- 
power,  and  for  small  installations  of  baking,  laundry, 
box-making,  and  similar  miscellaneous  machinery. 

When  the  writer  was  last  in  Brazil  he  learned  that  the 
greater  part  of  the  electrical  imports  were  being  derived 
from  the  United  States,  not  that  these  manufactures  had 
been  successful  above  those  of  other  countries  in  securing 
the  favour  of  buyers,   but  because  the  makers'  agents 


were  the  more  energetic  in  soliciting  orders,  and,  in  the 
absence  of  competition,  capturing  them.  Another 
feature  of  the  American  success  may  be  attributed  to  the 
fact  that  the  power  companies  in  Kio  de  Janeiro,  Sao 
Paulo,  Santos,  and  Balua  are  controlled  by  Canadians 
with  pre-conceived  ideas  of  the  superior  fitness  of 
American  machinery  for  these  purposes.  The  strongest 
lines  in  imports  of  electrical  goods  are  trans- 
formers, insulated  wire,  generators,  and  motors; 
ir  these  specialities  our  trans-Atlantic  rivals  beat 
us.  But  in  cables,  the  United  Kingdom  stands 
almost  unassailable.  Germans,  on  the  other  hand,  liave 
a  strong  hold  on  the  Brazilian  market  for  arc-lamp 
carbons  and  incandescent  lamps.  It  is  believed,  how- 
ever, that  incandescent  lamps  (metallic  filament)  such 
as  are  made  by  firms  like  Edison-Swan,  the  English 
Electric,  the  General  Electric  Co.,  and  the  Metropolitan- 
Vickers  Co.  would  prove  good  selling  articles  in  this 
South  American  State.  There  should  also  be  a  market 
for  British-made  miscellaneous  small  material,  such  as 
wiring  devices,  &c. 

Chile  has  greatly  neglected  the  opportunities  pre- 
sented by  her  remarkably  fine,  if  not  very  numerous, 
waterfalls,  several  of  \vhich  are  capable  of  providing 
immense  power  for  industrial  purposes.  In  a  country 
which  cannot  supply  anything  approaching  enough  coal 
for  its  needs,  mechanical  power  can  alone  redeem  its 
industries.  A  more  complete  study  of  Chilean  water- 
ways and  potential  wat«r-power  is  now  proceeding  under 
the  immediate  supervision  of  the  Minister  of  Public 
Works,  and  the  next  ten  years  are  destined  to  witness 
a  very  great  transformation  in  the  equipment  of  fac- 
tories and  railways  with  plant  and  machinery  for 
electric  operation.  Already  a  commencement  is  being 
made  in  the  direction  of  electrification  of  the  State  rail- 
ways (starting  with  the  important  Valparaiso-Santiago 
line),  and  this,  it  is  understood,  is  likely  to  be  followed 
by  similar  enterprise  in  other  parts  of  the  State  at  no 
distant  date. 

Large  supplies  of  electrical  equipment  will  be  neces- 
sary in  connection  with  the  fitting  up  of  the  new  Val- 
paraiso Docks,  rapidly  approaching  completion ;  with 
the  port  improvements,  not  as  yet  finished,  at  Lebu  and 
Constitucion ;  with  the  important  port  of  San  Antonio, 
where  the  new  breakwater  is  all  but  completed ;  in  rela- 
tion to  the  waterworks  at  the  Curico  improvement  scheme 
(under  the  direction  of  the  Inspeccion  General  de  Hidrau- 
lica) :  in  connection  with  the  extension  of  the  drainage 
w-orks  at  Valparaiso;  and  many  't-hc?  public,  as  well 
as  several  private  undertakings.  Although  to-day  a  not 
very  alluring  market  is  presented  for  British  manu- 
facturers on  account  of  the  vagaries  of  the  exchange — a 
complaint  applicable  to  practically  every  other  country 
in  the  world,  with  the  exception  of  Switzerland  and 
Japan — the  time  is  not  far  distant  when  Chile  will 
offer  great  possibilities  for  the  manufacturers  of  elec- 
trical machinery  and  plant  for  factory  use ;  for  up-to- 
date  appliances  for  household  use ;  industrial  control 
material;  insulators,  lamps,  line  material,  medical  ap- 
paratus, and  small  motors. 

Peru,  the  adjoining  State,  is  even  better  provided  by 
nature  with  potential  water-power,  but  up  till  now  little 
use  lias  been  made  of  the  opportunities  available.  It 
may,  therefore,  be  assumed  that  here,  again,  is  a  wide- 
open  field  for  manufacturers,  once  normal  financial 
and  trade  conditions  are  restored.  The  most  promising 
openings  lie.  perhaps,  in  the  direction  of  mechanical 
traction  ;  a  fair  number  of  towns  have  already  intro- 
duced the  trolley  system,  the  princi]inl  enterprise  being 
the   Empr^sas    Electricas   Associadas,    which    has    pro- 
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uounced  incliuatioiis  iu  favour  ol'  JBritisL  electrical  ap- 
paratus and  plant,  although,  so  far,  only  the  boilers 
have  been  acquired  in   the  United  Kingdom. 

Big  cities  like  Lima,  Arequipa,  C'uzco,  Huayancajo, 
Oroya,  Casapalca,  and  Juuiu  have  each  their  own  hydro- 
electric plant  of  various  capacities,  while  in  addition 
to  these  power  stations  there  are  numerous  smaller  ones 
ranging  in  size  from  5  to  100  kilowatts.  The  great  held 
lies  in  providing  other  towns  with  the  same  facilities, 
since  in  the  first-named,  being  fully  equipped,  there  is 
now  little  demand  for  anything  except  lamps,  wire,  and 
wiring  devices.  There  is,  however,  a  favourable  oppor- 
tunity for  the  formation  of  a  strong  foreign  syndicate 
to  develop  generating  stations  and  transmission  lines  iu 
certain  sections  of  the  country. 

Yet  another  scope  lies  in  connection  with  the  many 
estates  whereon  are  grown  sugar  and  other  crops.  Many 
of  these  plantations  belong  to  individual  owners,  who 
might  well  be  approached  with  the  view  to  introducing 
electrical  e(iuipments.  It  was  understood,  when  the 
writer  was  recently  in  Peru,  that  tenders  were  to  be 
invited  for  the  electrification  of  one  of  the  largest  of  the 
sugar  mills  belonging  to  a  British  company.  House 
lighting  and  shop  illumination  offer  also  improving 
opportunities  for  introducing  manufactures  that  can 
compete  in  price  with  the  similar  manufactures  imported 
from  the  United  States  and  Germany.  Naturally,  the 
more  costly  of  the  appliances  are  alone  in  demand  in 
the  cities.  Sliop  lighting  is  carried  out  mostly  by  drop- 
lights,  usually  witliout  either  shades  or  reflectors.  Since 
Lima  has  pretensions  to  become  a  fine  and  even  luxurious 
.city,  there  should  be  little  doubt  that  sooner  or  later 
there  will  come  about  a  change  in  the  present  methods 
fmployed  for  window  lighting.  This  is  generally  an 
installation  of  several  sockets  with  unsliaded  lamps 
placed  upon  each  side  of  the  window.  Some  of  the 
establishments,  anxious  to  follow  the  lead  of  the  larger 
shops  in  Santiago-de-Chile,  Buenos  Aires,  and  Rio  de 
Janeiro,  are  now  gradually  reconstructing  their  shop 
windows  with  a  view  to  a  more  elaborate  system  of 
lighting  instead  of  the  method  described,  sometimes 
employing  ordinary  tin  shades  to  keep  the  liglit  out  of 
the  eyes  iii  t!ie  gazer  upon  tlie  jronds.  So  far.  there  has 
been  hardly  any  attempt  to  educate  the  Peruvians  upon 
the  subject  of  electric  signs ;  it  is  even  doubtful  whether 
they  would  prove  amenable,  as,  first,  sky-signs,  where 
introduced,  have  not  met  with  the  approval  of  the  muni- 
cipal authorities;  and.  secondly,  the  lieavy  cost  of  im- 
porting tlie  signs  would — certainly  in  the  present  con- 
dition of  things — prove  prohil)itive.  But  on  tlie  othei' 
hand,  much  might  lie  done  with  the  introduction  of 
large  high-power  lamps  for  plaoinL'  outside  sliops  oi- 
amusement  resorts. 


SERVANTS     AND     HOUSEHOLD     MACHINERY. 


By   .\i.\kv   (;wyxxe  iioavkll. 


Thic  education  of  the  housewife  in  the  use  of  labour- 
saving  appliances  is  not  the  only  task  before  the  seller 
of  such  appliances.  Too  often  success  with  the  mistress 
is  marred  by  the  absolute  refusal  on  the  part  of  the 
maid  to  make  use  of  the  appliances  provided  to  ease 
her  work,  and  this  is  a  diflSculty  which  has  to  be  over- 
come before  popularity  is  assured. 

The  convej'ted  housewife,  therefore,  howevei-  certain 
slie  may  be  personally  that  household  labour-saving 
equipment  means  better  work,  has  still  two  queries  to 
be  answered :  — 

1.  Is  it  really  economically  advantageous  to  provide 
such  equipment  for  household  servants? 

2.  How  are  they  to  be  trained  to  use  it  successfully  .' 
Since    maids   are   neitlier    plentiful    nor   cheap    it    is 

obviously  to  the  advantage  of  the  mistress  to  get  the 
work  done  as  far  as  possible  by  one  or  two  maid.s  instead 
of  employing  more.  This  being  so  it  naturally  makes 
a  vast  difference  whether  the  laborious  work  is  done  by 


Uiotor  po^\er  or  "  elbow  grease."  In  such  circumstances 
the  wise  housekeeper  will  reduce  the  work  by  means  of 
suitable  tools  into  such  a  compass  of  time  and  effort  that 
she  will  get  full  return  for  the  high  wages  she  has  to 
pay  her  workers. 

This  point  can  be  urged  with  advantage  whenever  a 
customer  raises  the  question. 

But  on  the  second  query  rests  the  gist  of  the  matter. 

How  is  it  possible  to  overcome  the  prejudiir  and 
iiiiiorancf  of  the  ireneral  servant  .and  persuade  liei  tlial 
it  is  to  lier  benefit  as  well  as  her  mistress's  to  a<li)pt  Ihr 
use   of   household    machinery  ( 

It  is  chiefly  a  matter  of  tact  and  patieiirr  <iiiiibine(l 
with  a  study  of  psychology.  There  are  few  servants 
too  stupid  to  learn  under  tactful  instruction  and  guid 
ance.  Of  course,  some  learn  much  more  quicklv  than 
others,  and  apply  their  teaching  with  better  results,  liu! 
each  and  all  can  learn   if   dealt   with   properly. 

There  are  two  problems  of  human  p.sychology  involveil 
in  this  matter;  that  of  the  instructor  and  that  of  the 
instructed.  In  tlie  first  place,  the  instructor  must 
eradicate  from  his  or  her  mind  any  thought  that,  the 
pupil  lacks  the  necessai'v  intelligence  to  grasp  the  in- 
struction. He  (or  she)  must  be  willing  to  analy.se  the 
operations  of  the  machine  and  to  reduce  tlieni  to  theii 
simplest  terms.  Having  thus  made  the  subject  perfectly 
simple  and  clear  to  himself  in  every  detail,  the  chances 
are  that  he  (o)-  she)  will  lie  able  to  iiii]iMrt  it  to  sonn> 
one  else. 

If  the  appliance  seller  lias  to  leave  tlie  instruction  in 
the  mistress  this  fact  should  be  emphasised. 

If  the  instructor  should  be  a  rather  fearful  housewife 
she  must  eliminate  the  thought  that  any  slip  made  by 
the  newly-initiated  worker  will  result,  in  injury  to  the 
niacliine.  This  is  a  very  natural  fear  on  the  part  of 
the  owner  of  tlie  equipment,  but  it  is  hardly  justified 
by  experience.  Luckily  these  appliances  are  sturdily 
huiit.  and  are  made  as  lu-arly  "  fool  proof  "  as  possible. 
.\  novice  may  delay  her  woiU  or  discommode  herself  by 
turning  a  switch  the  wrong  way,  but  she  seldom  does 
any  actual   damage  to  tin-  machine. 

The  antagonism  of  the  servant  to  "new-fangled" 
t<i<ils  is  largely  a  niattei-  of  fear  of  the  unknown  and 
untried.  However  "  superior  "  these  servants  niay 
ajipear  to  be,  beneath  the  talk  of  old-ways-being-good- 
enough-for-me  is  a  real  nervousness  of  appliances  of 
which  tliey  have  had   no  experience 

The  tactful  te.iclier  will,  therefore,  go  to  work  slowly 
and  patiently. 

The  machine  should  be  operated  for  her  one  step  at 
a  time,  making  everything  as  simple  as  possible  and 
using  no  technical  terms.  After  a  little  while  the  ser- 
vant should  be  persuaded  to  help  a  little  with  the  machiiK 
until  she  has  gained  confidence.  Once  she  has  reailu'd 
the  stage  of  being  pleased  with  herself,  when  manipulat- 
ing the  appliance,  the  teacher  can  then  tactfully  point 
out  how  advantageous  such  appliances  are  in  general 
use,  and  thus  gain  the  whole-hearted  co-operation  of 
her  worker. 

.Vfter  a  maid  has  mastered  the  operation  of  all  the 
labour-saving  appliances  her  mistress  has  provided,  she 
should  be  left  to  carry  on  alone,  but  it  is  advisable  for 
the  mistress  to  examine  the  equipment  from  time  to  time, 
and  thus  make  sure  that  the  after-care  is  not  neglected. 

If  such  points  as  emptying  the  <lust  bay:  after  each 
use  of  the  vacuum  cleaner  :  rinsing  and  clrying  the  wash- 
ing machine  at  the  end  of  washing  day  :  and  turning  off 
the  gas  in  the  gas  heater  of  the  ironintr  machine  when 
tilt-  ironing  is  finished,  are  not  recognised  as  important 
by  the  servant  using  the  appliances,  it  is  incumljent  on 
the  mistress  to  stress  these  details  and  to  see  that  her 
instructions  are  duly  carried  out. 

Whilst  all  this  training  must,  in  most  cases,  fall  to 
the  lot  of  the  housewife  rather  than  the  ajipliance  siip- 
jilier,  yet  the  latter  by  coaching  his  customer  in  the  ar' 
(if  teachiiisi:  her  servants  can  help  on  the  cause  of 
labour-saving  appliances,  and  thus  overcome  the  present 
all  too  common  antagonism  on  the  part  of  domestic 
workers  resulting  in  the  "  scrapjiing  "  of  household 
machinery  and  the  triumph  of  the  "  g«xKl  old  ways." 
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ELECTRICITY     IN     ISOLATED     BUILDINGS. 


By     E.     H.     FREEMAN. 


{Cotichuled 

►So  far  consideration  has  been  given  to  plants  lor  a 
lighting  load  only.  The  advantages  of  the  electrical 
installation,  however,  include  many  other  possibilities 
as  has  already  been  nientiooetl.  Pumping  and  firewood 
sawing  are  often  desirable;  small  conking  and  heating 
appliances  can  be  utilised  anil  the  power  supply  adopted 
for  many  other  purposes,  such  as  cliaff  cutting,  root 
pulping,  he.  It  would  also  be  possible  to  charge  the 
battery  of  a  small  electric  veliicle,  and  with  a  house 
located  several  miles  from  a  railway  station,  to  which 
regular  visits  were  made,  sucii-  a  vehicle  might  be  of 
great  convenience. 

Every  such  addition  emphasises  the  advantages  of  tho 
ordinary  non-automatic  plant  over  the  automatic.  The 
increased  demand  involves  a  greater  disparity  between 
the  maximum  load  of  which  the  plant  must  be  capable 
and  the  average  load  required,  with  consequent  greater 
difficulties  of  governing,  &c.  The  non-automatic  plant, 
with  a  battery  of  substantial  capacity  to  help  the  engine 
in  case  of  need,  can  deal  comfortably  with  a  temporary 
load  much  in  excess  of  the  engine  capacity,  whereas  the 
corresponding  automatic  plant  could  not  manage  it  at 
all.  A  belt  drive  for  a  pump  or  a  saw  bench  is  often 
difficult  with  a  high-speed  vertical  engine,  and  the  effi- 
ciency losses,  if  motor  drives  are  adopted,  are  consider- 
able with  small  units.  The  conditions,  on  the  other 
hand,  are  all  favourable  for  the  horizontal  engine.  The 
plant  can  often  lie  located  neai-  the  well,  and  a  convenient 
belt  drive,  direct  from  the  engine,  provided  (Hg.  S). 
Often  sawing  can  be  done  immediately  adjacent,  and  tlie 
saw  also  driven  direct  off  the  engine,  with  or  without  a 
countershaft,  as  shown  in  tig.  •'!.  p.  558,  and  in  tig.  i) 
herewith.  The  engine  ran  in  such  circumstances 
be  run  under  ideal  conditions,  viz.,  always  at  about  its 
full  load.  If  lai-ge  enough  to  do  more  than  the  pumping 
or  sawing,   the   surjilus   power  can   be  used   for   battery 


from  page  560.) 

exceed  a  few  hundred  watts.  The  battery  will  easily 
stand  this,  and,  if  of  capacity  to  run  the  normal  light- 
ing load  for  two  or  three  days,  will  stand  even  excessive 
use  of  sucii  appliances  for  a  day  or  more  without  re- 
charging. If  examined  daily,  as  it  should  be,  to  a>cer- 
tain  its  condition,  such  a  demand  will  do  no  damage  aa 
the  battery  can  be  recharged  before  any  damage  is 
done. 

In  considering  what  size  of  plant  should  be  adopted 
it  is  best  to  deal  first  with  the  lighting  load.  The  num- 
ber of  lamps  and  size  of  these  must  be  settled  l>y  inspec- 
tiriii  iif  the  building  or  its  plans.  With  a  non-automatic 
plant   the  liattery  should  be  provided  uf  capacity  to  run 


i 

■ 

EletK'ev 

P 

Fiu.  7.— .\  Rdstic  Enoink  Room. 

charging,  wliilst  when  used  for  charging  only  the  engine 
18  naturally  running  on  about  its  full  output. 

With  )egard  to  the  more  detinitely  electrical  uses  tor 
the  installation,  it  is  usuallj'  advisable  with  a  small 
plant  of  5  h.p.  or  under,  to  avoid  entirely  all  use  of  elec- 
tric radiators  or  similar  apparatus  that  may  be  kept  on 
load  for  considerable  periods.  The  load  on  the  plant 
from  such  apparatus  is  enormous  in  comparison  with 
the  lighting.  A  1,000- watt  radiator  may  be  left  in  use 
for  many  hours  on  end — possibly  by  an  oversight — and 
no  sniall  plant  will  stand  up  to  sm-h  a  demand.  Kettles, 
vacuum  cleaners,  irons,  and  similar  appliances  can,  on 
the  other  hand,  be  used  fairly  freely  \vith  ordinary 
care.  No  such  appliance  is  likely  to  be  >ised  for  more 
than  30  to  40  minutes  at  a  time,  and  the  load  does  not 
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Imc.  8. — Plan  oi'  K.vistixo  Buu-ding  ['tii.isi.i)  kok  Ei.eltkic 
.^nd  pu.mping  pwnt. 

the  normal  maximum  lighting  load  for  a  full  week-end, 
as  trouble  with  an  attendant,  who  only  runs  the  plant 
at  intervals  each  week,  may  arise  if  he  is  asked  to  cliarge 
up  on  Saturday  afternoon  or  Sunday.  It  will  usually 
be  found  that  a  battery  of  size  to  run  iU  per  cent,  to' 
.')()  ])er  cent,  of  the  connected  load  for  ten  hours  will 
be  amply  large.  The  dynamo  and  engine  should  be 
of  size  suitable  for  charging  the  battery  in  about  six 
hours.  If  first  cost  is  of  importance  a  purchaser  will, 
however,  often  be  willing  to  face  the  extra  trouble  of 
more  frequent  and  longer  charging  and  to  use  a  sm.iller 
battery,  dynamo,  and  engine,  and  this  is  more  often  the 
case  to-day,  with  the  present  high  cost,  than  in  pre-war 
times.  The  disadvantages  are  not  really  serious,  as  the 
worst  trouble  only  occurs  during  a  month  or  so  of  mid- 
winter,  and  the  battery  of  a  smaller  plant  will  often 
provide  all  the  lighting  required  for  a  week  or  ten  days 
in  summer  when  the  Daylight  Saving  Act  is  in  opera- 
tion. 

Once  the  plant  for  lighting  purposes  has  been  worked 
out,  additions  can  be  made  to  suit  other  electrical  appli- 
ances. It  is  impossible  to  lay  down  any  hard-and-fast 
rules  on  this.  A  gentle  cro.-;sexamination  of  tlie  pur- 
chaser may  elicit  valuable  information,  or  alternatively 
a  plant  may  be  put  forward  as  suitable  for  a  defined  and 
limited  use  of  such  appliances.  In  many  cases  no  in- 
crease is  necessary,  as,  in  winter,  when  the  lighting 
load  is  at  its  worst,  irons  and  kettles  can  be  heated  on 
tlic  kitchen  range.  In  siimnior  when  the  range  is  only 
lit  in  absolute  necessity,  the  electrical  heating  ajiparatu* 
I  an  Ije  used  instead  of  the  unnecessary  lighting. 

If  pumping,  sawing,  and  other  similar  operations  are 
to  be  carried  out,  each  such  process  nnist  be  considered 
on  its  merits.  Apart  from  occasional  special  cases,  such 
as  an  extra  deep  well,  it  is  surprising  how  frequently  ths 
lighting  plant  fits  into  the  needs  of  a  house  for  such 
outside  demands.  Water  supplies  vary  with  the  size 
of   the    house,    as    does    the    lighting    load;   sawing   can 
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be  done  with  almost  any  engine  with  care,  and  other 
power  requirenieiiis  also  work  in  with  a  little  adjust- 
ment. 

An  engine  of  i  to  5  h.p.  will  do  almost  all  the  work 
that  an  ordinary  farm  or  country  house  of,  say,  eight 
or  ten  borlrooms  will  need,  in  a  recent  case  such  an 
engine  has  been  cross-cutting  wood  up  to  15  in.  diameter 
for  firewood,  and  this  is  a  heavier  load  than  is  usually 
necessary. 

If  circumstances  permit,  it  is  usually  best  to  locate 
the  plant  near  the  pump,  wood  yard,  or  stables,  and 
drive  the  machinery  through  belting  and  countershaft 
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Fig.  9. — Pi.ax  oi-  Electrical  Installation  and  Saw-mill 


direct  o2  the  engine.  One  man  can  then  attend  to  the 
whole  operation,  and  there  is  no  irregular  load  on  the 
battery.  If  the  machinery  is  motor  driven,  and  is 
located  some  distance  from  tlie  engine,  the  attendant 
must  give  some  attention  to  the  engine,  with  consequent 
loss  of  time  in  travelling  between  engine  room  and 
machines  if  running  off  the  dynamo.  He  is  also  apt  to 
run  off  the  battery  when  only  working  for  short  periods, 
and  this  puts  an  undue  and  irregular  strain  on  a  small 
battery. 

The  location  of  the  plant  raises  the  question  of  the 
best  voltage  to  adopt.  It  is  rarely  advisable  to  put  in 
a  plant  for  less  than  50  volts.  It  may 
cheapen  the  cost  of  the  plant  to  adopt  25  or 
30  volts,  but  there  will  be  an  appreciable  in- 
crease in  the  mains  and  internal  wiring,  par- 
ticularly if  any  heating  apparatus  is  to  he, 
used.  Also  such  apparatus  is  difficult  to 
obtain  for  less  than  50  volts — and  particu- 
larly difficult  for  .'50  volts,  the  pressure  for 
which  many  American  plants  are  de.signed. 
Greater  efficiency  can  be  attained  with  the 
lower  voltage  lamps,  but  this  is  only  tran- 
sient as  gasfilled  lamps  of  low  candle  power 
for  the  higher  voltages  will  surely  be  on  the 
market  before  long.  In  many  cases  the  100- 
volt  scheme  will  be  found  to  pay,  and  even 
at  a  slightly  higher  cost  it  will  be  preferable  in  the  Ion" 
run.  The  best  voltage  can  only  be  settled  in  each  case 
on  its  own  merits.  The  plant  is  more  expensive  witn  the 
higher  voltage,  but  mains  and  wiring  will  cost  less. 
A  balance  inu.st  be  struck  in  each  case,  and  the  decision 
taken  on  total  cost  in  each  case  with,  if  anything,  a 
preference  for  the  iiit'lier  voltage.  A  comparatively  ex- 
pensive high-vr)ltii^'r  installation  may  be  ciieapesi  in 
the  end  by  enabling  existing  buildings  remote  from  the 
house  to  be  used  for  the  engine  and  battery.  The  extent 
to  which  existing  buildings  can  be  utilised  is  illustrated 
by  some  of  the  engine-room  pl.-ins  reproduced.  These 
all  show  plants  actually  installed,  and  have  been  selected 
as  being  rather  different  from  standar.l  with  tliis  ol)jpct 
in  view.      None  of   them   is  ideal  perhaps,  but  each  re- 


(ulted    in  a  substantial  saving  of  building  expenses   to 
the  purchaser. 

In  designing  the  engine  room,  whether  existing  build- 
ings arc  used  or  not,  it  is  advisable  to  find  room  for  an 
oil  storage  tank  of  about  100  to  120  gallons  capacity. 
This  will  bold  a  couple  of  barrels  of  oil  in  excess  of  a 
safe  reserve.  A  pump,  piping,  and  cocks  on  some  such 
scheme  as  is  shown  in  lig.  10  will  be  found  very  con- 
venient. It  enables  the  storage  tank  to  be  filled  from 
a  tank  wagon  or  a  barrel,  and  the  running  tank  to  be 
tilled  from  either,  or  from  the  storage  tank.  Its  use 
avoids  the  wastage  that  always  occurs  when  oil  is  stored 
in  barrels,  and  also  the  mess  and 
waste  of  filling  the  tanks  by  hand. 

Reference  should  also  be  made  to 
the  silencing  ariangements.  Unless 
the  engine  room  is  a  considerable 
distance  from  the  house  this  is  of 
great  importance.  Fig.  11  shows  an 
arrangement  wiiich  is  almost  always 
effective  with  th'-  exhaust  pipe  from 
the  engine  running  to  a  silencer  in 
a  pit  from  which  an  escape  pipe  runs 
up  10  or  12  ft.  above  ground.  The 
pit  should  be  covered  with  an  iron 
plate  loaded  with  non-friable  stone 
and  adjusted  so  that  it  will  just  lift 
enough  with  a  back  fire  in  the  pit 
to  allow  the  expanding  gases  to 
escape  without  damage  to  the  struc- 
ture. If  the  cover  is  rigidly  fixed 
such  damage  may  be  serious. 

The  mains  between  engine  room 
and  house  are,  of  course,  very  im- 
portant. They  should  be  of  section 
to  suit  the  normal  maximum  load 
with  a  voltage  drop  of  1  to  \\ 
50-volt  scheme,  or  2  to  3  volts  on  u 
The  internal  wiling  should  be  de- 
allowance, 
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volts     01 

100-volt    scheme. 

signed  to  give  a  drop  well  below  the  I.E.E. 
BO  that  the  total  drop  to  the  worst  point  in  the  house 
will  be  about  5  per  cent,  on  the  normal  maximum  load. 
If  on  special  occasions  a  much  heavier  load  should  occur, 
arrangements  must  be  made  for  varying  the  number 
of  cells  in  circuit  to  suit  the  load.  It  is,  of  course, 
possible  for  this  to  be  done  automatically,  but  the  ap- 
paratus is  expensive  and  complicated. 

The   mains    can    be    run    overhead    or    underground 
according  to  local  conditions.     The  former  is,  of  coursf , 
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-Arrangemknt  oi-  Oil  Storage  Tanks,  Pdmp,  and  Piping. 

much  cheaper.  If  run  overhead  it  is  as  well  to  avoid 
running  through  trees ;  natural  growth  of  boughs  makes 
regular  attention  necessary  to  avoid  leakages  and  break- 
ages. If  run  underground,  in  all  except  a  few  districts 
where  special  conditions  of  soil  exist,  a  plain  lead- 
covered  and  armoured  cable  laid  direct  in  the  ground  is 
quite  satisfactory,  and  is  as  cheap  as  anything.  It  is 
always  advisable  to  avoid  running  rubber-insulated 
cables  underground.  Even  for  runs  to  single  lamps 
for  entrance  gates  and  road  lighting  it  will  nearly 
iilways  pay  in  the  long  run  to  put  in  paper-insulated 
lead-covered  and  armoured  cables  if  conditions  are  not 
favourable  to  overhead  conductors. 

Tlie  final  question   for  (-onsideration  is  the  system  of 
wiring  to  be  adopted   in  the  house  itself.      As  regards 
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this  point  also  it  is  impossible  to  give  any  definite 
answer.  No  system  is  always  the  best,  but  in  the  writer's 
opinion  a  lead-covered  twin  system  is  more  often  right 
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Fio.  11.— Arrangement   of   Exhaust   Silencer   Pit. 

than  any  other.  Tubing  would  perhaps  have  decided 
advantages  in  a  new  building,  but  it  increases  the  cost 
substantially,  and  its  use  involves  much  more  damage 
and  consequent  redecoration  in  an  old  building. 


It  is  very  doubtful  if  earthed  return  systems  are  worth 
while.  The  saving  in  first  cost  is  very  small,  and  there 
is  the  disadvantage  that  some  day  a  public  supply  mav 
be  available  almost  anywhfere.  Most  companies  would 
not  connect  up  an  earth  return  installation  on  a  d.c. 
supply,  and  would  only  connect  up  on  a.c.  through  a 
double-wound  transformer,  and  the  consumer  would  theii 
bo  saddled  with  a  permanent  transformer  loss  for  all 
lime. 

It  is  of  course  impossible  to  lay  down  any  rules  for 
the  lighting  fittings  for  the  individual  rootns.  The 
personal  taste  of  the  purchaser  must  play  an  important 
part  in  settling  this  point.  Bowl  fittings  for  indirect 
or  semi-indirect  lighting  are  advisable  when  conditions 
suit,  as  larger  and  more  efficient  lamps  can  then  be 
used  instead  of  a  greater  number  of  small  lamps. 
Bracket  lighting  is  seldom  advisable  unless  the  character 
of  the  room  calls  for  this  form  of  lighting.  The  lamps 
are  badly  placed,  coming  at  about  eye  level,  and  must 
be  screened  with  silk  or  other  shades  with  consequent 
loss  of  light — which  implies  an  increase  in  current  for 
t'fficient  lishtino;.  For  the  same  reason  cornice  and  other 
concealed  lighting  is  seldom  advisable  on  a  small  private 
plant  installation  in  which  eflSciency  of  the  lighting 
system    is   necessarily    important.      It   is,   however,   best 


Fig.  1'2.— Lighting  Direct  by  Pendant  and  Portable  Lamps. 

With  Stannos  wiring  the  writer's  experience  has  not 
been  satisfactory.  It  may  be  ideal  on  a  work  bench, 
but  is  not  sufficiently  "  fool-proof  "  on  the  actual  job. 
Careless  wiring  or  accidental  strains 
behind  skirting.s  and  under  floors 
involve  risks  of  trouble  that  cannot 
be  discovered  and  that  may  not  be 
developed  for  years.  Cab  tire 
sheathed  cable  has  advantages,  but 
its  Cost  does  not  differ  greatly  from 
twin  lead,  and  it  is  certainly  not  so 
neat  in  appearance  for  surface  work. 
The  sheathing  also  is  very  liable  to 
deterioration  (rapid  in  unfavourable 
conditions)  where  in  any  state  of 
stress— for  example,  whore  bent  at 
too  sharp  an  angle  or  where  pinched 
too  tight  in  a  cleat. 

Lead-covered  wiring  can  be  badly 
installed  like  every  other  systeui, 
but  it  is  probably  more  fool-proof 
than  any  other,  and  it  has  the  merit 
that  any  fault  shows  up  strongly. 
A  nail  driven  through  one  conductor 
of  a  C.T.S.  cable  into  a  wood  joist 
nught  nevertheless  be  a  source  of 
future  danger.  A  similar  happen- 
ing on  a  twin  lead  job  would  show^  a 
dead  earth. 


Fig.  13. 


-Lighting  Indirectly  from  Cornice  Fittings 
and  Directly  by  Portable  Lamps. 


to  decide  this  question  specially  for  every  room  in  every 
house.  Some  actual  examples  are  given  in  figs.  12,  13, 
and  14,  herewith. 


Fig.   14.— SBMt-iNDrRECT  and  Ornamental  Lighting. 
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LEGAL. 


The  ArTonNE\-GESER.\L  V.  Liverpool  Corporation. 
An  action  bv  the  Attornev-General  at  the  relation  of  a  number 
of  ratepayers  of  Liverpool  against  the  Liverpool  Corporation, 
was  coiiunenced  before  Mr.  Justice  Rus.sell  in  the  Chancery 
Di\-i*ion  on  Thursdav,  November  3rd.  The  ratepayers  were 
A  Angers,  D.  Cormack.  F.  Collins.  F.  B.  Hellor,  E.  C.  Marr, 
S  A.  McLeish,  Pulford  Bros.,  Ltd.,  A.  E.  Stanwell,  R.  A. 
Harrison-Watson,  and  F.  Wilde,  all  of  whom,  it  was  stated, 
carried  on  bu.^iiness  as  suppliers  of  electrical  fittmgs.  &c. 

What  they  desired  were  two  declarations  that  the  Corppra- 
tion  had  no"  power  to  carry  on  the  same  kind  of  business  as 
themselves  either  within  or  without  the  city,  and  that  it  had 
no  power  to  use  for  this  business  the  funds,  plant,  property, 
premises,  or  staff  of  its  electrical  undertaking.  They  also 
asked  for  an  injunction  restraining  the  Corporation  from 
carrving  on  the  business. 

The  Attornev-General  was  represented  by  Mr.  Alfred  Page. 
KC  Mr  Cartwright  Sharp,  and  Mr.  H.  G.  Purchase;  and 
tho  defendants  bv  Mr.  F  H.  Moucrham,  K.C.,  Mr.  Courthope 
Wilson,  K.C.,  and  Mr.  Harold  Mather. 

Mr.  Page  said  the  defendants  were  the  local  authority  for 
the  purposes  of  the  Electric  lighting  Act.  and  they  now 
claimed  that  they  were  entitled,  by  virtue  of  that  Act  .nnd 
various  provisional  orders  granted  to  companies  that  they  had 
bonrrbt  out.  to  carry  on  the  business  in  question  throughout 
the  whole  of  the  city  of  T  ivernool  and  its  extensions;  and  the 
city  was  now  ten  or  twelve  times  as  large  as  it  was  in  38.S.T, 
when  its  boundaries  began  to  he  enlarged.  He  referred  to  the 
nrovisional  orders  granted  to  the  T ivernool,  Toxteth  Park,  and 
Garston  Electric  Lighting  Cnmnanies.  the  powers  under  which 
h:id  been  transferred  to  the  Corporation,  and  paid  that  the 
latter  purported  to  act  in  pursuance  of  those  powers  in  carry- 
ing on  the  business.  He  submitted  that  the  Corporation  had 
no  such  power,  that  it  had  unlawfnllv  spent  nnd  was  spending 
canital  borrowed  for  the  nurpose  of  it=  electrical  undertaking, 
and  that  i<-  was  unlawfnllv  usino  f-^r  the  purpose  of  the  busi- 
ne=<!  the  plant.  (Src.  of  the  undertaking. 

With  regard  to  the  defence  that  had  been  raised,  counsel 
said  he  wa=  prenared  to  admit  tb.Tt  the  defendants  were  a 
common  law  corporation,  and  that  thev  bad  the  powers 
pranted  to  such  a  cornorntion  bv  the  vnvions  Roval  Charters. 
But  be  did  not  agree  that  under  any  of  those  charters  thev 
had  the  power  to  act  as  they  were  now  doing,  and  he  denied 
nlto-'ethp'-  that  anv  chirter  nniild  tip  held  to  cive  them  that 
power.  Eve  i  if  thev  had  that  right,  however,  he  '.aid  t.iat 
they  were  still  limited  in  the  it^c  i^f  it  by  the  provisions  of  the 
Mnnicinal  Corporations  Act  of  1S82. 

ATr.  Mauffham  ;  Your  second  proposition  is  not  denied. 
With  regard  to  the  first.  1  dr.  not  suggest  that  the  charters 
expressly  give  us  power  to  trade.  What  we  sav  is  that  under 
the  charters  we  became  a  common  law  corporation,  and  the'v- 
fnrp  V.nvp  :'It  iho  rights  of  a  nprsnn  at  ccmninn  law.  The 
conclusion  T  shall  ask  his  T;ordship  to  accept  is  that  once  we 
are  accpnt».fl  as  a  i-'.mTion  law  romoratinn.  we  have  got  every 
power,  subject  to  the  Municipal  Corporations  .\ct. 

His  Lordship  :  There  does  not  seem  to  be  much  Ixtwi-.n 
von  on  that  point. 

Mr.  Page:  I  say  that  from  the  time  of  King  .lohn  down 
to  the  present,  Liverpool  have  in  fact  never  claimed  any  such 
power,  and  have  never  carried  on  any  trade  in  their  own 
name,  and  that  all  the  charters  intended  to  do  was  to  create 
them  a  municipality  with  powers  to  regulate  their  own  con- 
cerns, and  the  only  persons  mentioned  in  the  charters  as 
entitled  to  trade  are,  not  the  Corporation,  but  the  variou;- 
inhabitants  of  the  city.  Even  if  Mr.  Maugham  is  right,  I  am 
in.structed  that  I  should  be  able  to  show  that  the  Corporation 
do  in  fact  use.  their  funds  for  the  purpose  of  this  trade  in  a 
way  which  is  not  specified  by  the  Municipal  Corporations  Act, 
and  that  therefore  it  is  illegal. 

One  of  the  points  of  the  defence,  he  said,  w'as  that  inasmuch 
as  Parliament  had  allowed  the  Corporation  to  buy,  not  only 
the  whole  electrical  undertaking  of  the  fjiverpool  company, 
but  all  their  property  and  assets  and  all  their  rights,  powers, 
and  privileges,  among  those  rifihts  was  that  of  carrying  on 
this  extensive  business. 

Mr.  Maugham  said  they  were  admittedly  carrying  on  the 
liusiness.  and  they  claimed  the  right  to  do  so. 

Mr.  Page  then  referred  to  the  provisional  order  of  the  Gar- 
ston Electric  Lighting  Co.,  ■whicli  gave  them  the  power,  not 
only  to  manufacture  and  supply  energy,  but  also  to  sell  elec- 
trical anparatus,  Arc.  .  The  Corporation  had  stopped  into  the 
shoes  of  the  Garston  Co..  but  he  submitted  that  when  that 
company  sold  out,  although  they  rid  themselves  of  the  power 
to  sell  electrical  fittings,  (cc.  they  did  not  hand  them  over  to 
anybody  else.  He  contended  that  before  the  Cornoration  were 
entitled  to  use  that  power  they  were  bf>und  to  get  specific 
authority  from  Parliament.  Neither  in  the  case  of  Garston 
nor  in  that  of  any  of  the  other  districts  bad  they  obtained 
that  authority.  , 

He  then  called  Mr.  Robert  Tweedy  Smith,  of  89,  Chancery 
f/Bne.  He  said  he  was  the  solicitor  for  the  relators,  and  also 
pnlicitor  to  the  Electrical  Contractors'  As.sociation.  chairman 
of  the  Sun  Electrical  Co..  Ltd.,  and  of  Rawlings  Bros..  Ltd. 
,1  member  of  the  Electric  Light  and  Tramways  Committee  of 


the  Southend  Corporation,  and  a  Fellow  uf  the  Koyal  Society  i 
of  Arts.  He  had  had  considerable  experience  iu  the  carr.ving 
on  of  electrical  undertakings,  and  special  experience  in  deal- 
ing with  the  accounts  of  local  authorities.  He  had  examined 
the  accounts  of  the  Liverpool  Corporation  over  a  number  of 
years,  and  found  that  they  had  traded  not  only  within  their 
own  area,  but  outside.  Among  the  instances  he  gave  were 
the  supply  of  fittings  to  the  General  Electric  Co.,  of  London, 
and  the  JBirmingham  Electric  Supply  Co.,  and  they  had  also 
supplied  materials  to  a  Southport  gentleman.  That  was  somei 
years  ago — about  1896. 

Mr.  Maugham  :  It  may  very  well  be  that  they  were  con- 
tracts that  we  were  compelled  to  complete.  But  I  am  not  here: 
to  say  what  happened  40  years  ago.  The  question  is  what; 
we  are  doing  now? 

The  witness  came  to  the  year  1910,  when  he  said  he  found 
that  the  Corporation  did  work  at  Oswestry;  in  1916,  at  VVool- 
ton,  AUerton,  and  Wallasey;  and,  in  the  estimates  book  for, 
1917,  he  found  references  to  Chester,  Normanton,  and  Man- 
chester. 

Mr.  Maugham  said  quite  a  number  of  the  references  were  to 
people  within  the  area,  such  as  at  Woolton  and  AUerton,  and 
others  were  to  people  who  w-ere  engaged  in  business  in  the 
area  and  lived  outside. 

His  Lordship  ."^aid  if  there  was  no  better  evidence  than  this 
of  work  done  outside  the  area,  it  was  a  waste  of  his  time. 

Mr.  Page  :  I  won't  say  any  more  about  trading  outside  the 
area  except  this,  that  if  the  defendants  are  right  in  their  con 
tentions,  they  are  not  doing  anything  wrong. 

The  witness  then  went  through  the  accounts  of  the  elec- 
trical undertaking,  and  in  cross-examination  said  that  the 
fittings  department  made  very  few  bad  debts,  and  that  was 
one  of  the  complaints  of  the  contractors  in  Liverpool. 

Mr.  Maugham  :  You  mean  the  members  of  your  Associa 
tiou'r* — Yes,  and  the  relators.  The  Corporation  is  in  a  mos 
exceptional  position  in  this  matter. 

When  the  case  was  resumed  on  Monday,  Mr.  Maugham 
K.C.,  continued  his  cross-examination  of  Mr.  Tweedy  Smitl. 
upon  his  evidence  concerning  the  work  done  by  the  Corpora 
tion's  fittings  department  for  other  departments  and  tht 
methods  of  charging.  The  practice  adopted,  said  counsel 
had  been  to  charge  the  department  \\ anting  the  work  doni 
plus  certain  percentages. 
The  Witness  said  that  varied  in  different  years. 
Counsel  :  Has  your  investigation  of  the  accounts  showi 
you  that  the  profits  charged  to  the  departments  were  less  thai 
those  charged  to  outsiders? — No;  more.  There  were  a  fev 
exceptions. 

I  put  it  to  you  that  with  a  few  e.xceptious  tli. 
practice  throughout  has  been  to  supply  goods  to  Corporatioi 
departments  at  a  lower  profit  than  is  ordinarily  charged  t. 
outsiders.     Is  your   answer  "  No  "? — Yes. 

.\re  you  confident  cf  this? — I  am  confident  of  the  figure 
that  I  will  give  you.  I  can  only  speak  of  what  I  find  i) 
the  books.  I  took  specific  years  and  it  is  on  those  year 
that  I   am  six>aking,  viz.,  1916  and  1920. 

Well,  then,  take  1916.  Are  you  pledging  yoursel 
that  the  books  of  the  Corporation  for  1916  show  that  tb 
Corporation  charged  a  higher  profit  to  tne  departments  tha 
to  outsiders?  Can  you  say  "  Yes  "  or  "  No  "  to  the  (luj-.' 
tion? — I  haven't   the  figures. 

You  mean  you   cannot  answer  the  question. 
He  asked   the  same  question  with  regard  to  1920,  irid   tii 
reply  was  that  the  percentage  charged  to  outsiders  was  35  t 
4.5  per  cent,  and  to  the  Corporation  departments  between  2: 
and  10  ]vr  cent. 

Is  there  a.  single  year  tcjr  whicii  you  can  pledg 
yourself  that  the  profits  charged  to  outsiders  were  less  *ha 
tbo.se  charged  to  departments':* — No,  I  cannot  without  tli^ 
l)ooks.     I  would  rather  go  by  the  books. 

His  lordship  is  not  going  to  allow  you  to  take  an  accoui 
in  court. 

The  sales  book  for  1915-16  was  handed  to  the  witness,  hi 
objection  was  taken  to  the  quotation  of  .single  items. 

Witness  :  If  I  cannot  quote  single  items  it  would  mean  a 
analy.sis  of  the  whole  year. 

Counsel  :  I  have  a  gentleman  here  who  has  made  an  analys 
and  he  can  tell  the  court  what  the  facts  are. 

Mr.  HEMiY  James  Cash,  managing  director  of  H.  J.  Caf 
,111(1  Co.,  Ltd..  electrical  engineers,  of  Caxton  House,  Wes 
minster,  .said  he  had  had  2:3  years'  experience  in  the  tradi 
and  i>articular  exiierience  of  supplying  wii'es  in  buildings  fi 
electricity.  He  gave  his  interpretafinn  of  the  meaning  ■ 
cst'iblishtrient  charges  and  what  they  included.  He  .said  th< 
included  rent,  rat<'s,  tiixes,  insurance,  stock,  cniplovers'  lij 
bility.  salaries,  commissions,  &c..  and  he  estimated  that  thei 
would  account  for  .some  15  per  cent,  of  the  turnover. 

Mr.  Leonard  Geohgk  Tate,  secretary  of  the  Electrical  Go 
tractors'  Association,  said  a  fair  percentage  to  add  for  esta 
li^hment  charges  would  be  from  15  to  18  per  cent,  on  contrac 
of  about  dE20,000.  down  to  10  per  cent,  on  big  contracts 
anvthiu'i  un  to   flOO.OOO. 

Mr.  R.  H\rrison-Watson,  partner  in  the  firm  of  Jol 
Hunter  &  Co..  electrical  contractors,  of  11.  Paradise  Stre< 
Tiverpool,  said  he  was  a  member  of  the  local  branch  ot  t 
Electrical  Contractors'  Association,  and  hon.  assistant  seci 
tnvy.  and  one  of  those  who  initinted  the  present  proceeding 
'n.ore  were  about  40  members  of  the  .^ssofiation  in  Liverpo 
being  the  principal  electrical  contractors  on  building  work. 
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Mr.  Page  :  Can  you  speak  of  two  recent  cases  where  the 
Corporation  have  carriea  out  complete  electric  installatioub 
lor  private  customers? — Yes. 

Are  you  a  ratepayer".' — ies. 

Uo  you  object  t-o  the  ratepayers'  money  bein^;  utili.sod  lur 
tliis  purpose? — Yes.  I  thinK  it  is  unfair  to  us,  wneii  the 
turpuration  have  unhmited  capital  liehind  them. 

His  IvOUli.sHIP:  i  assume  all  that.  He  womil  not  be  hero 
ir  lie.  didn't. 

Mr.  COUKTHOPE  Wilson,  K.C.  (cross-examinlut;)  :  Mow 
niauv  electrical  contractors  are  there  altogether  ui  l.ivi  iihk.I  .' 
— .\b"out  OU. 

1  suf^nest  that  there  are  at  least  ICKJ:'— I  cannot  say. 

Do  you  suggest  that  the  (corporation  are  in  any  way  unl'aii- 
ill  their  treatment  of  the  contractors'.' — No  except  by  tradiiiy 
against  us. 

Is  it  not  a  fact  that  when  they  want  work  dcjni- 
111  schools  or  hre  stations  they  give  the  contractors  tiic  op- 
portuiMty  of  tendering'.' — The  surveyor's  department  has 
a: XV ays  done  that. 

Tendering,  that  is,  as  against  the  fittings  department'.'— 1 
don't  know  whether  they  ask  the  httings  department. 

Counsel  asked  the  witness  if  he  knew  that  since  1909  the 
I'lectrical  worn  placed  by  the  surveyor  represented  bd  installa- 
iions,  and  that  of  these  the  httings  department  took  I'J,  and 
me  contractors  27. 

His  Lordship  :   The  witness  cannot  possibly  say  that. 

CoUNsiiL  :  Are  you  prepared  to  disputle  tnat  the  contractors 
do  a  good  deal  more  worli  on  the  Corporation  public  buildings 
than  the  httings  department'<' — 1  don't  know  that,  but  I 
>hould  not  have  thought  so. 

1  suggest  that  it  is  to  the  advantage  of  the  elec- 
trical industry  in  Liverpool  as  a  whole  that  the  Corporation 
larry  on  this  tittmgs  department'.' — We  don't  agree  with  that. 

His  Lordship  :  iNeither  hardship  to  them,  nor  the  benefit 
you  say  you  confer  on  the  public,  moves  me  in  the  slightest. 
What  i  have  got  to  try  here  is  a  legal  question. 

This  ended  the  evidence  tor  the  relators,  and  Mr.  Cart- 
WHIGHT  Sharp  gave  a  short  summing-up.  He  submitted  that 
the  Corporation  were  carrying  on  the  business  with  money 
which  they  had  no  right  to  use  for  the  purpose.  It  was 
clear,  he  said,  that  the  borough  fund,  the  rates,  and  the 
takings  of  the  electricity  department  could  not   be  used. 

For  the  Corporation,  Mr.  Arthur  Collins,  the  treasiu'er  to^ 
the  City  of  Birmingham,   was  called.     He  said   he   had   ex-' 
aiuined   the  accounts  of  the  undertaking  since  1911.  ana  in 
each  year  from  then,  with  the  exception  of  1913,  the  liftings 
department  had  shown  a  proht. 

From  your  investigation  of  the  accounts,  asked  Mr.  CouR- 
THOPE  'Wilson,  are  yon  able  to  say  whether  the  carrying  on 
■  of  the  fittings  department  has  involved  a  charge  on  the 
borough  rate'i' — There  has  been  no  loss.  On  the  contrary,  the 
general  funds  of  the  Corporation,  so  far  as  they  have  been 
allected  by  this  trading,  have  been   benefited. 

What  loading  for  jirofit  to  outside  people  and  the 
Corporation  departments  are  shown  ii.  the  accounts'? — The 
results  I_  found  were  :  In  1916,  on  Corporation  business,  the 
loading  was  15^  per  cent.,  which  amply  covered  the  whole 
cost,  and  on  private  business  35  per  cent.  The  prices  charged 
were  precisely  the  same  as  private  contractors  made. 

In  your  opinion  has  there  been  any  improper  inflation  of 
this  business? — No. 

-Iames  Witter,  the  Corporation  superintendent  of  electrical 
installations,  said  he  was  with  the  Liverpool  liUectricuy  Supply 
Co.  when  the  Corporation  took  over  their  business.  T'tiat 
company  used  to  sell  all  sorts  of  electrical  fittings.  \\  hen  the 
Corporation  took  it  over  they  confined  installation  work  to  the 
City  of  lyiverpool.  Ttiey  continued  the  company's  .showroom 
for  five  years  and  then  gave  it  up.  niey  had  now  no  show- 
room, and  the  Corpmiition  did  not  now  carry  en  any  line  of 
business  that   the  compnny   did   not  carry  on. 

PwiciVAL  James  Roiuxson,  deputy  city  electrical  engmeer. 
said  ho  was  with  the  Garston  Electricity  Supjily  Co.  before 
it  was  absorbed  by  the  Corporation.  That  company  carried 
on  a  fittings  business  which  was  conlined  to  its  area.  So  far 
as  he,  knew  the  Corporation  did  not  engage  in  any  work 
outside  the  city. 

This  completed  the  evidence  for  the  C'orpoiation.  and  Mr. 
Paoe  began  his  address  on  the  law.  The  defi  ndants,  he  said, 
claimed  that  they  bad  statutory  authority  t»)  carry  oil  the 
business  and  were  therefore  not  afl'ccted  by  the  provisions 
of  tile   Municipal    Corporations  .\et. 

His  IxiHUSHlP  said  he  thought  the  defendants  claimed  that 
they  got  their  authority  from  the  Liverpool  Transfer  .-Xet.  189(i. 

Mr.  Page  said  the  question  was  whether  that  .'Vet  had  con- 
vejed  to  the  Corporation  any  power  whatever  from  the  com- 
pany to  carry  on  any  business  except  that  of  the  statutory 
undertaking. '  ami  he  submitted  that  the  Act  contained  no 
jTovision  entitling  them  to  use  the  rights  of  the  company 
as  if  they  were  a  trading  companv.  He  snggesled  that  all  that 
vested  in  the  Corporation  was  what  was  described  in  .section  4 
as  ".all  the  powers,  duties,  and  obligations  in  relation  to  the 

se      -'■■     -f    .,n,.,-''V." 

'■  Tlie  bearing  -was  resumed  on  Tuesday,  when  ]\fr.  Pace  con- 
cluded his  speech,  and  Mr.  Mauoiiam,  on  behalf  of  the  Cor- 
tioratinn.  submitted  th^t  the  relators  bad  failed  on  the  allega- 
tion that  the  Corporation  had  snent  part  of  the  city  fund  on 
fbe  business.  His  lordship  intim.ited  that  in  viev>'  of  the 
irnnortfinrr  of  tlie  case  to  (he  partie-;  hi-  nnnld  put  hi«  jndg- 
ment  iiili.i  -writing: 


An  Unemployment  DoLii  Case. 
A  SouTUPORT  electrician  who  drew  an  unemployment  dole 
whilst  doing  spare  time  work  was  fined  £10  by  the  Southport 
magistrates  last  week.  During  May  and  June  the  dt-femlant, 
a  youth  of  seventeen  years,  applied  for  and  received  j  gr.int 
of  'Ms.  per  week,  at  the  same  time  working  as  an  <dectrician 
at  the  Southport  Pier  Pavihon  during  the  evening  perform- 
ances. For  the  defendant,  it  was  stated  that  he  was  entitlid 
to  receive  unemployment  |)ay  if  lie  was  doing  spare  tirne  work 
which  he  had  been  accustomed  to  do  liefore  receiving  the 
out-of  work  pay,  providing  bi.s  w.-iges  did  not  exceed  the 
aiuoiMit  of  the  dole. 

UlilTISH     TUOMSON-HOUSTON    Co..     LtD.     f.    CoKOXA     I,AMP 

Works,  I.tu. 
The  hearing  of  this  apjx^al  from  the  decision  of  the  Court  of 
.Appeal,  confirming  the  decision  of  Mr.  Justice  Sargant  that 
the  plaintiffs'  patent  was  invalid,  came  on  in  the  House  of 
Lords  on  Monday.  The  appeal  is  being  heard  by  Lords 
Haldane,  Finlay,  Cave,  Duncdin.  and  Shaw.  Sir  Arthur 
Colefax,  K.C,  opened  the  case  for  the  appellants,  who  ask 
the  House  of  Lords  to  say  that  the  judgments  of  the  courts 
below  are  erroneous  and  should  be  reversed.  Tte  original 
action^  it  will  be  remembered,  sought  an  injunction  to  restrain 
the  Corona  Co.  from  infringing  the  B.T.H.  half-watt  lamp 
patent. 


CORRESPONDENCE. 

Letters  rcccircd  by  us  after  5  p.m.  on  Tulsday  cannot  appear 
7(ntil  the  joUowing  week.  Correspondentu  should  forward 
their  communicationn  at  the  earliest  possible  moment.  No 
letter  can  be  published  nnlcan  we  have  the  writer's  name  and 
oddrcsx   in   mir  poxxession . 


Lighting  Bakers'  Ov;ns 

With  reference  to  "  Electro's  ''  letter  in  your  issue  of  Octo- 
ber Sth,  and  Messrs.  R.  W.  J.  Stark's  and  "  C.  A.  B.'s  " 
<  ommunications  in  your  issue  if  the  '21st  inst.,  re  lighting 
bakers'  ovens,  Messrs.  Moncrielf  Brdl.,  Leven.  were  in  the 
same  po.sition  as  "  Electro"  a  few  years  ago,  having  experi- 
enced similar  trouble.  This  was  one  of  the  problems  laid 
before  the  writer  when  he  returned  from  Government  ser- 
vice, and  a  drawing  was  pot  out  and  protected  for  an  air-cooled 
light  for  this  purpose  which  is  not  so  complicated  as  that  pro- 
posed by  "  C.  A.  B."  The  cooling  air  enters  at  a  bottom 
Iiassage,  passes  round  the  lani]),  and  exhausts  at  a  top  passage ; 
the  difference  between  the  temjierature  of  the  outgoing  air  and 
that  of  the  incoming  air  is  100  deg.  F.  Two  models  are  manu- 
factured ;  One  is  for  an  induced  flow  of  cold  air  past  the  lamp 
due  to  the  heated  air  rising  and  passing  out  of  the  top  open- 
ing; in  the  other  model,  known  as  model  "  B."  the  top  passage 
is  connected  to  the  flue  of  the  oven,  thus  drawing  a  strong 
current  of  cold  air  past  the, lamp. 

We  enclose  herewith  for  forwarding  to  "  Electro  "  a  photo- 
graph of  the  orighial  experimental  model,  showing  the  centre 
part,  which  sHps  inside  a  metal  case  fitted  in  the  oven  wall. 
This  original  model  has  .since  been  improved  to  take  gasfiUed 
lamps. 

The  original  model  was  made  for  Mr.  1).  K.  Robertson, 
baker,  Leven,  and  has  been  in  succes.sj'ul  operation  with  one 
bimp  for  the  past  two  years  without  one  complaint,  using 
ordinary  metallic  lamps.  A  switch  is  fitted  to  the  outside  case, 
and  the  centre  portion  can  be  withdrawn  for  cleaning  the  glass 
front  or  replacing  the  lamp  without  disconnecting  any  elec- 
trical connection,  the  wires  passing  to  the  lamp  being  encased 
in  flexible  steel  tubing.  The  glass  front  is  specially  manu- 
factured for  this  purpose,  and  there  has  not  Wen  an  instance 
of  its  fracturing.  This  lamp  is  fitted  in  a  stoara-beated  oven, 
but  where  ordinary  fired  ovens  are  used,  this  firm  supplies  as 
an  addition  a  metal  cover  for  the  glass,  which  is  lowered  when 
blowing  through  the  (wen.  although  the  latter  is  really  not 
required. 

J.  B.  MoncricB. 

Leven. 

October  ilth,  l'.>il. 


The  Principles  of  Wages  Detormination. 

1  was  interested  to  read  what  Or.  Gisbert  Kapji  said  in 
vour  issue  of  the  '28th  nit.  about  the  margin  left  for  division 
between  Capital  and  Labour.  The  experience  of  the  past  few 
years  has  led  me  to  the  same  ciuulusion.  namely,  that  there 
is  no  margin  for  readjustment. 

What  is  wrong  with  Capital  and  Labour  (taking  Capital  to 
mean  tbe  captains,  and  Labour  the  rank  and  file  of  industry) 
is  that  Ii"t1i  are  victims  of  bi'vdcnsome  taxation  on  the  one 
hand,  and  restricted  opportunity  on  the  other.  The  latter  is 
due  to  our  refusal  to  open  un  natural  resources  by  taking  the 
nubile  revenue  from  the  public  value  of  land.  Secure  tenure 
is  necessary  for  indnstrv.  but  it  should  be  conditional  upon 
tbe  nnvment  of  ground  rent  to  (be  riTbtful  owners  of  the 
realm  for  eomiTion  services,  instead  of  allowine  the  fund  to  go 
into  private  pockets.  There  is  no  seeurit^r  while  industry  is 
regarded  as  fair  game  for  plunder,  and  there  wi'l  be  inevitably 
ni.ii'L'ardly  producti.ip  sn  liin>r  as  the  retvard  of  industry  i«  iM>t 
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there  to  be  equitably  divideil,  whether  by  the  Whitley  method 
or  any  other.  No  couciliatory  spirit  is  possible  between  those 
who  hiive  to  apporiiou  miserable  profits. 

John  E.  Grant. 
London. 
^'oremhi.1   6rd,  19"21. 

In  your  leading  article  which  appeared  on  October  '21st,  you 
reier  to  my  advocacy  of  a  living  wage  based  on  the  size  of 
the  average  family,  and,  while  you  agree  with  this  iu  prin- 
ciple, you  foresee  difficulties  in  practice.  But,  Sir,  the  uoble 
savage  practises  this  very  principle,  and  the  fact  that,  thanks 
to  false  economic  ideas,  our  Uovernment  consists  of  men  who 
do  not  kuow  how  to  govern,  is  surely  an  argument  against  a 
Government  fultilUng  its  hrst  duty,  viz.,  the  provision  for  all 
of  their  full  necessaries  of  life.  Accordmg  to  H.  L.  Stevenson, 
••  Politics  is  perhaps  the  only  profession  for  which  no  prepara- 
tion is  thought  necessary,"  and  when  a  Government  is  com- 
posed of  engineers,  doctors,  men  of  .science,  and  organisers 
(not  bo  it  noted,  a  "  business  "  Government  of  bankers,  mer- 
chants, and  shopkeepers),  right  principles  may,  after  all,  be 
put  into  practice.  ,,     ,    ^  -,  r 

Mr  Hichens  advocates  payment  by  results,  but  if  you  reler 
to  my  book  you  will  find  that  this  is  also  insisted  upon.  But 
what  is  the  first  result  of  man's  efforts?  Why,  the  production 
of  the  aforesaid  necessaries.  Thus  payment  according  to  the 
size  of  the  average  family  is  payment  by  results,  and  does  not 
permit  a  man  to  slack  or  live  upon  his  fellows,  as  at  present. 
Further,  whence  comes  this  objection  to  payment  by  re- 
sults but  from  acceptance  of  the  law  of  supply  and  demand? 
Good's  are  the  product  of  labour.  If  the  price  of  goods  falls 
as  their  supplv  increases,  so  must  wages.  Consequently  the 
labourer  is  fully  justified  in  his  foohsh  ideas,  so  long  as  price 
fluctuations  are  permitted. 

There  is,  however,  no  virtue  in  reducing  prices  under  normal 
conditions'  and  what  is  wanted  is  a  stable  currency.  This  can 
only  be  obtained  by  fixing  the  prices  of  all  necessaries  of  life 
permanently,  and  by  paying  higher  wages  only  pari  passu 
with  the  increased  production.  Thus  only  can  the  workers 
earn  and  receive  higher  wages  without  raising  prices,  and 
thus  only  can  a  constan*  and  real  living  wage,  i.e.,  one  which 
will  always  purchase  these  necessaries,  be  established. 

J.  S.  Hecht. 
Lausanne. 

November  oth,  1921. 

Telephony— or  Telepathy  ? 

I  wonder  if  you  or  any  of  your  readers  can  explain  the 
following  occurrence  : — A  lady  staying  at  a  country  house, 
wishing  to  use  the  telephone,  took  off  the  receiver,  and  dis- 
tinctly heard  a  conversation  between  her  host  and  his  agent; 
thinking  that  they  were  using  other  'phones  on  the  same  line, 
she  put  back  the  receiver  and  waited  till  later  for  her  call. 
Afterwards  it  franspired  that  her  host  and  his  agent  had  not 
been  on  the  'phone  at  all,  but  had  held  their  conversation  out 
in  the  park,  somewhere  near  the  telephone  wires. 

I  should  like  to  know  the  explanation  of  this;  it  beats  me 
altogether. 

T.  W.  Best. 

Norwich. 
November  5th,  1921. 

[Perhaps  there  was  a  trunk  line  in  the  park,  or  the  host's 
remnrks  mny  have  electrified  the  agent.  We  know  that 
Major-General  Squier  uses  trees  for  wireless  telephony;  per- 
haps he  could  throw  light  on  the  occurrence.— Eds.  Elec. 
Eev.]  

The   Durability  of   Lead-Covered  Wiring. 

In  my  experience  the  system  of  wiring  in  lead-covered 
cables  is  unsatisfactory  as,  apart  from  the  action  of  certain 
acids,  the  writer  found  the  following  troubles  on  different 
installations :  — 

1.  Twice  pierced  by  nails  at  switch  drops. 

2.  Complete  breakage  at  some  point  under  plaster  (cause 
unknown). 

ii.  Twice  nibbled  by  rats  or  mice. 

In  cases  1  and  2  the  wiring  had  to  be  cut  away  at  the 
point  of  entry  into  plaster,  joints  to  De  made,  and  the  leads 
re-run  on  the  surface  in  steel  conduit.  In  case  3.  new  wiring 
had  to  be  let  in  under  the  floors. 

.•Vgain,  if  lead-covered  cables  have  to  be  run  in  steel 
chases,  tubes  down  walls.  &c..  what  is  the  advantage?  The 
conduit  system  undoubtedly,  in  the  eyes  of  an  engineer,  is 
the  job.  and  if  only  the  electrician  carrying  out  the  work 
will  make  a  mfchanical  job  of  it,  there  is  nothing  better — 
either  CJ.  or  screw-ed,  as  the  installation  calls  for. 

With  inspection  fittincs.  the  whole  of  the  conduit  well  fixed 
(not  thrown  togetber)  throuchout  with  saddles  and  cramps, 
the  wirinc  beinc  afterwards  drawn  in.  the  ultimate  result  is 
unoiipstionahle.  both  for  accessibility  and  long  life. 

The  finished  job  becomes  a  mechanical  one,  which  is  so 
essential,  and  a  good  man  will  cover  as  much  ground  on  this 
as  on  any  other  system. 

Bnt  there  is  alwavs  the  half-bred  mechanic  to  upset  these 
excellent  systems.    I  have  found  only  recently  a  beautifully 


made  wood  reducing  piece,  reducing  i  in.  to  i  in.  tube,  joints 
in  conduit,  no  conduit  down  partitions  or  through  walls,  con- 
duit on  surface  badly  kinked  and  fixed  with  nails  bent  over, 
and  a  few  days  ago  I  discovered  in  a  modern  installation 
several  conduits  led  into  a  rough  wooden  box  without  a  lid, 
and  nailed  to  the  joist  under  the  floor. 

This  box  was  packed  with  wires  jointed  to  outgoing  leads, 
and  feeding  the  numerous  points,  and  possibly  to  other  wooden 
boxes ! 

What  system  this  is  I  have  so  far  failed  to  comprehend,  but 
it  was  certainly  a  contractor's  nightmare. 

R.  H.  Andrew. 

E.xcessive   Heating   of   Armature. 

I  shall  be  glad  if  you  can  give  me  any  information  regarding 
a  fault  on  a  machine  which  recently  came  under  my  notice. 
The  machine  in  question  is  a  400-kW  d.c.  generator,  running 
direct  coupled  to  a  steam  set  at  approximately  550  r.p.m.,  the 
voltage  being  180-520.  After  a  short  run  an  excessive  heat  is 
set  up  right  round  the  armature  core  tips  and  outer  windings. 
The  heat  is  quite  general,  and  is  not  greater  at  any  one  point, 
the  inner  windings  and  the  bottom  of  the  slots  being  com- 
paratively cool.  A  fan.  fitted  on  the  main  shaft,  has  been 
suggested,  but  this,  while  possibly  reducing  the  heat,  would, 
of  course,  have  no  effect  on  the  fault  itself,  and  would  conse- 
quently be  rather  an  unsatisfactory  way  of  surmounting  the 
difficulty.  The  air  gap  is  quite  uniform,  and  the  field  (the 
machine  is  shunt  wound)  appears  to  be  all  right.  It  may  pos- 
sibly be  that  some  of  your  numerous  readers  have  experienced 
.similar  trouble,  in  which  case  I  shall  be  indebted  to  them 
for  any  information  on  the  matter. 

A.  R.  M. 

Glasgow. 
November  1st,  1921. 


Rapid  House  Wiring. 

With  reference  to  the  letter  in  your  issue  of  the  21st  in- 
stant from  Mr.  H.  H.  Pearson,  may  I  say  that  I  can  sub- 
stantiate this  gentleman's  remarks,  as  I  am  at  present  carry- 
ing out  several  schemes  on  the  system  he  mentions  (the 
J.  &  P.),  and  am  obtaining  results  even  better  than  those  Mr. 
'Pearson  claims.  So  far  from  Messrs.  Jessop  &  Boydell's  claim 
being  extravagant.  I  agree  w'ith  Mr.  Pearson  that  it  hardly 
does  justice  to  the  full  possibilities  of  the  metal-sheathed  sur- 
face fixing  system  in  its  most  up-to-date  and  perfected  form. 

In  my  case,  the  pendants  are  made  ready  before  going  on 
the  site,  and  a  good  deal  of  time  is  saved  by  this  means  . 

Cyril  F.  Barrow. 

Bury. 
October  -.iUt.  1921. 


Electricity  in  Isolated  Buildings. 

The  article  under  Mr.  Freeman's  signature  in  your  issue  of 
October  29th  has  apparently  been  written  with  insufficient 
knowledge  of  the  trend  of  present-day  products  and  lack  of 
consideration  for  the  initial  and  running  costs  of  isolated 
plants. 

There  are  so  many  points  at  variance  with  the  practical  com- 
parison of  the  old  and  new  methods  that  in  justice  to  the  in- 
dustries concerned  in  this  country,  exception  should  be  taken 
at  the  outset. 

There  is  no  doubt  at  all  that,  had  it  not  been  for  the  semi- 
automatic lighting  sets  with  their  isolated  installations  work- 
ing with  practically  no  attention  all  over  the  country,  a  groat 
many  more  men  would  not  have  secured  employment,  and 
the  fact  that  these  sets  are  still  being  bought  is  proof  that 
they  are  still  being  wanted. 

However  much   conservatives  may  hold  to  old  methods, 
progress  will  not  be  gainsaid. 

Truth  to  tell,  comfort  with  economy  is  what  is  selline  the 
modern  semi-automatic  lighting  set,  and  it  is  doing  this  in  a 
field,  and  at  a  price,  untouched  by  the  older  and  obsolete 
method. 

R.   F.   Long, 
M.C.,    A.M.I.E.E..  A.F.Aer.I. 

Stockport. 

Norrmher  ^irrf,  1921. 


Argentina. — The  Hcvicir  of  the  River  Plate  gives  the  follow- 
ing particulars  of  a  new  joint  stock  company  authorised  to 
operate  by  a  recent  decree  of  the  National  Government : — 

"  Comp'ania  Platense  do  Blectricidad.  Siemens  Schuckert. 
Authorised  Augu.st  .5th.  1021.  Domicile:  City  of  Buenos 
Aires  with  right  to  establish  branches.  Duration  :  20  years, 
with  right  to  prolong.  Object :  to  do  business  industrially  and 
commercially  in  all  classes  of  electrical  goods,  machinery  and 
installations'.  &c.,  &c.  Capital  $.3,000,000  m/n  in  .3.000  shares 
of  $1,000  m/n  each,  divided  into  five  series,  each  of  600  shares. 
Board:  President  Emilio  Albert;  Vice-President.  Carlos  Ley; 
Director.  Richard  Diercks:  Director-alternate.  Pablo  Klappen- 
back;  Syndic,  Silvestre  H.  Blousson ;  Syndic-alternate,  Otto 
E.  Frederking." 
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BUSINESS    NOTES. 


Bankruptcy  Proceedings. — \V.  E  C.  .T\nvi.s  (Darlastnn 
and  jJistiKt  i<Jlectncal  j'.,ugiDe<>nng  Co.),  filectrical  engmeer, 
40,  J^uig  htroet,  jJariaston. — Keceivinj,'  older  made  November 
2nd  on  (lehtor's  own  petition,  i^ir.st  meeting,  .November  iHth, 
«t  the  UBioial  Receiver's  Otfice,  Wolverhampton.  Public  ex- 
amination, ])ecember  7th,  at  the  Court  House,  Walsall. 

K.  C.  I^K'UOLS.  li).  South  Street,  Scarborough  (Scarborough 
Motor  &  .»\ccessories  Supply  Co.) — 'I'he  following  are  creditors 
herein  :  — 


Supply    C. 

1U5 

Company  Liquidations. — Hudsons  El,ectric.4l  Enoi.neer- 
i.NU  Co.,  Ltd. — At  the  meeting  of  creditors  a  Committee. of 
Inspection  was  appointed  to  investigate  the  position  of  affairs 
and  decide  upon  the  best  method  of  realisation.  This  com- 
mittee, consisting  of  Aid.  J.  Stringer  Hinchclill'e  (Hinchclill'e, 
(Ireen  Manufacturing  Co.,  Ltd.);  Mr.  F.  Thornber  (George 
Ellison),  and  Mr.  J.  H.  Carriek  (Greenwood  &  Batley,  Ltd.). 
decided  to  offer  the  whole  of  the  stock  in  trade,  plant,  fixtures, 
lilting.';,  &c.  The  .sale  by  auction  was  announced  to  take  place 
on  Sth  and  Oth  in.st.  at  Leeds,  by  Messrs.  Whittani  it  Sous. 

Guildford  Electricity  Supplv  Co.,  Ltd.— Meeting  of  credi- 
tors to-day,  November  11th,  at  Guildford.  Particulars  of 
claims  must  be  sent  to  the  liquidator,  Mr.  B.  D.  Holroyd, 
by  December  1st. 

Renew  L.^mp  Co.  (Eastern),  Ltd.— Meeting  December  Sth, 
at  3-4,  Great  Winchester  Street,  E.G.,  to  hear  an  account  of 
the  winding  up  from  the  liquidator,  Mr.  H.  D.  Carey. 

He.ids  (Electrical).  Ltd. — Meeting  of  creditors  is  called  for 
November  I7th,  at  1.51-'2,  North  Street,  Brighton.  Liquidator  ; 
Mr.  A.  E.  Orbell. 

For  "  PlwHophone  "  Construction  Co..  Ltd.  (Elec.  Rev., 
November  4th;  p.  600),  read  "  Phonoporc.'' 

Fxectric  Fishing  Co.,  Ltd.— Meeting  of  members  called  for 
December  10th,  at  Barclay  Bank  Chambers,  New  borough, 
Scai'borough,  to  hear  an  account  of  the  winding  up  from  the 
liquidator,   Mr.  F.  C.  Gardiner. 

Trade  Announcements. — .An  electrical  engineering  depart- 
ment has  been  opened  by  Mr.  F.  C.  B.WH,  of  the  Gordon  Road 
Works,  Camberley,  Surrey. 

I'he  M.anchester  Electrical  Co.,  of  Bull's  Head  Yard,  Cor- 
poration Street,  Manchester,  wishes  to  receive  catalogues  and 
price  lists  of  lamps,  cables,  domestic  appliances,  itc. 

Mr.  1j.  G.  Coade  has  relinquished  his  appointment  as  works 
engineer  to  Messrs.  Simplex  Conduits,  I^td..  Birmingham,  to 
enter  into  partnership  with  Mr.  Robert  Sell,  A.M.I.E.E., 
proprietor  of  The  Indu.strial  Engineering  Co.,  190,  Ashted 
Row,  Birmingham,  wdio  have  been  appointed  technical  repre- 
sentatives for  the  Park  Royal  Engineering  Works,  Ijtd., 
Messrs.  Royles,  Ltd.,  and  the  Titan  Lift  Co..  Ltd.,  in  the 
Midland  district. 

Messrs.  Belling  A-  Co.  have  opened  showrooms  on  the 
ground  floor  at  18,  Berners  Street,  Oxford  Street,  London. 
W.  1,  where  a  full  range  of  their  electric  heating  and  cooking 
appliances  is  on  exhibition.  Tlie  firm  are  issuing,  as  a  sales 
stimulating  measure,  a  very  large  five-colour  poster  illustrating 
a  gill  switching  on  one  of  their  electric  fires. 

With  reference  to  our  notice  regarding  the  dissolution  of 
partnership  of  the  Electric  Block  Co.,  of  Halifax.  Mr.  F.  E. 
C'rowtlier  informs  us  that  he  is  attending  to  debts  and  will 
continue  the   business. 

Mb.  H.  N.  Shohrock,  late  manager  for  Mr.  Geo.  Morrison, 
(),  Victoria  Street,  Morecambe,  has  bought  this  branch  of  the 
business,  and  will  carry  it  on  under  his  own  name.  He  asks 
for  catalogues  of  electrical   goods. 

Catalogues  and  Lists. — ^Messrs.  .T.  W.  Brooke  &  Co.,  Ltd., 
Adrian  Works.  Lowestoft. — .\n  illustrated  and  priced  descrip- 
tion of  thr   ■'  BrtKiklito  ■'  1-kW  power  set. 

Sterling  Tixeehone  it  Electric  Co.,  Ltd,,  210-'2J2,  Totten- 
ham Court  RiKid.  W.  I.— leaflet  No.  807,  giving  revised  list 
prices  of  standard  apparatus. 

'hiE  Consolidated  Pneumatic  Tool  Co.  I,td..  Egvptian 
Hou-se.  170,  Piccadilly,  W.  1.— llrree  illustrated  leaflets  dealiu!.' 
respectively  with  an  oil  rivet-heating  forge,  the  "  Boyer  " 
hammer  pick,  and  electric  stone  and  chippiny  hammers. 

Messrs.  Dewhurst  &  Partner,  Ltd.,  28,  Hatton  Garden, 
P.C.  ].— An  illustrated  publication  iriving  particulars,  dimen- 
.-iions,  and  prices  of  one-,  two-,  and  three-phast»  motors. 

Messrs.  Daniel  Adamson  &  Co.,  r,Tn.,  Dukinfield.  Man- 
C  hester.— .\n  illustrated  guide  to  the  firm's  manufactures, 
\>hich  include  boilers,  steam  turbines,  condensing  plant. 
liivbo-blower  sets,  Ac. 

The  British  .Aluminium  Co..  Ltd..  100.  Queen  A'ictoria 
Street,  E.C.  4.— .A  postca'd  detailing  the  many  uses  of  alu- 
minium   f<ir   hou.sehold   piirpo.ses. 

Watt  Motors.  1,td.,  Premier  House,  150  Southampton 
Row.  W.C.  l.-An  illustrated  description  of  "Watt"  motors. 

TheA'isco  Engineering  Co.,  Ltd..  21.  Bedford  Row,  W.C.I. 
—An  illustrated  uaniphlet  describing   tlie  "  Visco  "  air  filter. 

The  British  Electric  Ttsansformer  Co.,  Ltd..  60,  Oxford 
Street,  W.  1. — A  coloured  card  advertising  "  Tricity  "  "  flame" 
fires. 


Mr.  George  Ellison-,  Perry  Bar,  BirmiDgbam.— An  illus- 
trated booklet  giving  a  very  lull  description  of  electric  crane 
control  equipment. 

The  General  Electric  Co..  Ltd.,  Magnet  House,  Kingsway. 
W.C.  2. — leaflets  X2,651  and  X2.6-56  giving  respectively  re- 
vised catalogue  prices  and  addenda  to  ttie  company's  List  of 
low-  and  medium-pressure   switchgear. 

Electrical  Components,  Ltd..  90,  Great  Charles  Street, 
Snow  Hill,  Birmingham. — .Abridged  price  Hst  of  electrical  ac- 
cessories (No.  92),  including  cut-outs,  bowl  fittings,  switches, 
lamp-holders.   &c. 

Messrs.  James  McMillan  &  Co.,  Clun  House,  Surrey  Street, 
Strand,  W.C.  2. — An  illustrated  price  list  of  telephone  appara- 
tus for  local  and  central  battery  service  instruments,  switclies, 
&c. 

Messrs.  Lang  &  Squire.  Ltd.,  Wales  Farm  Road,  Acton, 
W.  3. — An  illustrated  price  list  of  d.c.  dynamos  and  motors, 
double  wound  d.c.  to  d.c.  converters,  and  tapped  d.c.  to  a.c. 
rotaries.    Full  dimensions  are  given. 

The  B.E.  Co.  (of  London  it  Birml-gham),  Ltd.,  Hendon 
Hou.se,  67,  Upper  Ihames  Street,  EC.  4. — A  priueu  and 
illustrated  leaflet  advertising  the  '  Beco  "  cigarette,  cigar,  and 
piyx  lighter. 

Messrs.  Bruntons,  Musselbm-gh.  Scotland.— Illustrated 
booklet  fully  describing  the  construction,  method  of  operating, 
and  typical  results  obtained  by  the  use  of  Haigb's  alternating 
stress  testing  machine. 

Copper  and  Lead  Prices. — Messrs.  F,  Smith  &  Co.  and 
Messrs.  James  &  Shakespeare  reiHjrt.  November  9th,  no  change 
in  last  week's  quotations. 

Book  Notices. — Punch  Almauack  for  1922  (one  shilling) 
comes  to  hand  reminding  us  of  the  nearness  of  Christmas.  It 
contains  many  a  laugh,  and  is  well  worth  its  cost 

■  Foreign  Exchanges  and  How  to  Profit  by  Them,"  by  V.  L. 
Gerard.  London  :  Pall  Mall  Industrial  Investments,  Lta.  Price 
Is.  M.  Gerard  is  a  Fi'ench  banker  and,  naturally,  his  views 
favour  France.  He  considers  that  the  franc  is  greatly  under- 
valued, and  that  French  Government  Loans  are  a  better  in- 
vestment than  British  Consols.  He  states  that  the  mark  is 
purposely  depreciated,  and  thinks  that  the  internal  purchas- 
ing power  of  this  unit  of  currency  is  greater  than  the  foreign 
exchange  quotations  indicate.  He  admits  that  the  low  level 
of  the  mark  looks  a  tempting  gamble,  but  the  recent  series 
of  falls  somewhat  alters  the  position.  The  Italian  lira  is 
looked  upon  favourably.  He  criticises  severely  the  financial 
methods  of  the  United  States,  and  accuses  British  banks  of 
withholding,  at  America's  command,  the  people's  credit  from 
national  industries,  to  the  detriment  of  British  trade.  In  his 
last  chapter  the  author  advocates  a  return  to  the  "  gold  stan- 
dard," however/imperfect  it  may  be. 

"  Hardening  and  Temix'ring  Engineers'  Tools."  by  G. 
Gentry,  pp.  01,  illustrated,  price  9d.  net.  London  :  P.  Marshall 
and  Co.  This  small  bcwk  is  full  of  practical  information  about 
the  heat  treatment  of  steel  in  ordinarv  workshop  practice,  deal- 
ing with  the  apparatus  einplo.v.ed,  the  methods  of  hardening 
and  tempering  steel  (in  detail),  with  many  hints  for  special 
cases,  forging  tools,  and  case-hardening.  The  novice  is  apt  to 
think  that  the  hardening  and  tempering  of  steel  are  very  simple 
matters  because  they  look  simple,  but  this  book  will  sliow  him 
that  there  is  a  great  deal  more  in  them  than  is  evident  to  the 
casual  observer.  In  its  higher  developments,  the  heat  treat- 
ment of  steel  is  a  science  in  its<4f,  but  for  the  small  workshop 
this  handbook  contains  all  that  is  necessary  for  the  user  to 
know.  A  coloured  frontispiece  showing  the  tints  of  the 
"  colour  scale  "  is  a  useful  feature. 

"  The  Fi-ench  Polishers'  Handbook."  Pp.  114.  Illustrated. 
Ijondon  :  P.  Marshall  it  Co.  Price  2s.  net.— This  book,  the 
fruit  of  practical  experience,  gives  numerous  receipts  for  stain- 
ing wiwd.  grain  fillers,  French  poli-shes,  Ac,  and  detailed  ox- 
lilanations  of  the  accessories  and  proces,ses  employed,  with 
excellent  illustrations.  It  will  be  most  useful  to  the  amateur 
worker,  and  even  the  professional  may  rlerive  valuable  hints 
from  it. 

Journal  of  the  Institution  of  Electrical  Engineers  and  Index 
to  Vol.  59.  Vol.  LIX,  No.  :HB.  July,  1921.— This  issue  con- 
tains the  following  papers  :  "  Present  Conditions  and  the  Ho|> 
kinson  Principles,"  by  Mr.  J.  R.  Blaikie;  "  Multi-part  Tariffs 
for  Domestic  Electricity  Supply."  by  Mrr  J.  W.  Beauchamp: 
"  .Abnormal  Pressure-rise  in  Transformers,"  by  Mr.  R. 
Torikai;  "  Development  of  .Army  Wireless  During  the  War," 
by  Lt.-Col.  A.  G.  T.  Cusins,  R.E. :  and  "  Electric  Oscillations 
in  Straight  Wires  and  Solenoids,"  bv  Prof.  J.  S.  Townsend, 
F.R.S. 

"  Modern  Gasworks  Practice,"  bv  .A.  Meade.  Second 
edition.  Pp.  xii-l-815,  figs.  474.  I,ondon  :  Benn  Bros.,  Ltd. 
Price  f)5s. 

"  Modern  Electrical  Tlieory  "— SuppIementiU  Chapters- 
Chapter  X\',  "  Series  Spectra,"  by  N.  R.  Campbell.  Pp.  5  + 
110.    London  :  Cambridge  University  Press.    Price  10s.  6d.  net. 

"  O-Kai.  a  Fantasy  of  Now  and  Then."  bv  E.  C.  Seed. 
London  :  C.  W.  Daniel.    3a.  6d.  net. 
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Social  EvcDts. — The  entertainment  section  of  TucUei's 
Athletic  and  Kecn^itiou  Club  (J.  H.  Tucker  &  Co.,  Ltd.)  held 
their  opening  social  evening  of  the  season  on  Saturday,  Octo- 
ber iGth  in  the  works  canteen.  Ihe  proceedings  oiiened  wtith 
a  musical  profirauune,  with  Mr.  W.  X.  Smith  ^superintendent 
of  asseini>lyj  in  the  chair,  followed  by  a  whist  drive.  Mr.  S. 
Greene  ilioii.  secretary)  acted  as  AI.C. 

Last  Saturday  evening  at  Eustace  Miles's  Eestaurant. 
dialing  Cross,  there  was  held  the  first  of  a  series 
.,1  whist  drives  bv  the  stall  and  friends  of  Messrs.  J.  &  W.  B. 
Smith.  Ltd..  of'  FaiTingdon  Koad.  E.C.  Mr.  Frederick 
Watkinson  is  president,  and  tin-  organiser  is  Mr.  .\.  ilatton. 
the  tinn's  advertising  manager,  who  organised  the  charabanc 
.lUtings  held  during  the  sinnmer.  The  company  at  the  whist, 
ilrive  on  Saturday  numbered  just  on  oni'  hundred.  After  ".he 
"drive,"  eleven  presents  were  distributed  to  the  winners. 
Following  the  "  drive  "  came  a  programme  consisting  of  songs, 
monologues,  and  recitations,  interspersed  with  dancing. 

Unemployment. — The  "  live  "  ref<isters  of  the  labour  ex- 
ihanges  for' the  week  ended  October  28th  showed  that  there 
was  a  further  increase  in  the  number  of  unemployed,  from 
1.4-23,792  in  the  previous  week  to  1.006,900.  There  was  a 
shght  fall  in  the  number  on  short  time.  The  Ministry  of 
Labour  attributes  the  large  increase  to  the  re-apiiearance  of 
those  whose  right  to  benefit  had  lapsed,  these  having  re- 
registered to  qualify  for  the  new  period  of  relief  which  com- 
menced on  November  3rd. 

Algeria. — The  tjeneral  electrification  of  the  Frenc!i 
Colony  of  .\lgeria  is  now  under  consideration  by  the  (.iovernor- 
(ieneial.  .\  Commission  authorised  to  examine  the  conditions 
under  which  the  transport  and  distrilmtion  of  electricity  is  to 
l>e  effected,  both  for  the  .service  of  the  railways  and  .supply  lo 
manufacturers,  has  made  its  report,  on  the  strength  of  which 
a  new  <'oiiimi.ssion  of  three  technical  specialists  has  been  ap- 
pointed, whose  decision  is  now  awaited. 

The  Nottingham  Electrical  Wlioljsalers'  Association.— 
The  second  annual  dinner  of  this  Association  was  held  on 
irViday  last  at  the  Black  Boy  ITote!,  Xottingham.  Invitations 
were  extended  to  the  local  contractors,  and  a  large  combined 
gathering  was  the  result.  The  toast  of  "  The  King  "  was 
given  by  Mr.  Crammond,  and  that  of  "  The  Visitors  "  by  Mr. 
H.  M.  W.  Royce.  Mr.  .\.  Markwiek  respondine.  Musical  and 
other  items  were  provided  bv  Messrs.  F.  G.  Skerritt.  H.  M. 
\V.  Koyce.  E.  Bryan,  and  J.  H.  Toxon.  The  "  hit  "  of 
the  evening  was  the  reading  of  an  original  and  humorous 
"  .\ncient  Document  "  by  Mr.  Royce.  The  function  was  a 
suc<:-e.ss.  and  augurs  well  for  the  maintenance  of  the  good 
fellowship  already  existing  l>etween  the  wholesalers  and  the 
contractors  of  the  city. 

For  Sale. — Birmingham  Corporation  Electricity  Supply 
Department  has  for  disposal  one  V.T(l-k\\  generating  set,  con- 
sisting of  a  Yates  &  I'nom  comjiound  engine  direct  coupled 
to  a  U.E.C.  d.c.  generator,  complete  with  surface  conden.ser, 
air  pump,  and  circulating  water  pump. 

Edinburgh  Corporation  Electricity  department  invites  offers 
lor  one  60U-k\V  Mowden-C.E.C.  triple  expansion  non-condens- 
ing set  and  one  (3(KI-k\V  Belliss-Bruce  Peebles  triple  expansion 
non-condensing   .set. 

(See  our  advertisement  pages  to-day.) 
Trade  Conditions  and  Unemployment  in  the  Electrical 
Industry. — In  reporting  the  proceedin<?s  of  the  deputation 
that  met  Sii-  .\lfred  Mond  last  week,  we  were  unable  to  spare 
space  for  the  following  list  of  bodies  represented  on  the  Joint 
Conference  of  the  electrical  industry,  which  shows  how  com- 
prehensive and  representative  it  was:  — 

Joint  Industrial  Council  for  the  Electrical  Cable-making  In- 
dustry, comprising  :  The  Cable  Makers'  Association  and  Inde- 
pendent Cable  Makers'  Association,  and  the  following  Trade 
Unions:  National  .Amalgamated  Union  of  Labour;  the 
Workers'  L'nion;  the  Amalgamated  Society  of  India-Rubber 
Cable  and  Asbestos  Workers;  the  National  Union  of  General 
Workers;  and  the  Electrical  Trades  Union. 

.loint  Industrial  Council  for  the  Electricity  Supply  Industry, 
cximprising ;  the  Incorporated  Municipal  Electrical  .Associa- 
tion ;  the  Incorporated  As.sociation  of  Electric  Power  Com- 
panies; the  Conference  of  Chief  Officials  of  the  London  Elec- 
tric Supply  Companies;  the  Provincial  Ele<;tric  Supply  Com- 
mittee of  the  U.K.;  and  the  following  Trade  Unions:  The 
.Vmalgamated  Society  of  Gas,  Municipal,  and  General 
Workers;  the  Dock,  Wharf,  Riverside,  and  General  Workers' 
Union ;  the  Electrical  Trades  Union ;  the  National  Amal- 
gamated Union  of  Enginemen,  Firemen,  Mechanics,  Motor- 
xnen,  and  Electrical  .  Workers;  the  National  Amalgamated 
Union  of  T^abour;  the  National  Union  of  General  Workers; 
and  the  Workers'  Union. 

Joint  Industrial  Council  for  the  Electrical  Contracting  In- 
dustry, comprising  :  T>ie  National  Federated  Electrical  Asso- 
ciation and  the  ElectnVal  Trades  Union. 

The  Briti.sh  Electrical  and  Allied  Manufacturers'  Association 
Incorporated,  comprising  210  manufacturing  companies  and 
firms. 

The  Electrical  Wholesalers'  Federation,  comprising  73  whole- 
snie  distributors  of  electri.  mI  apparatus  and   appliances. 

The  Bhtish  Electrical  H.-vrlopment  Assr)ciation.  comprising 
3<9  electricity  supply  undertakings  and  9-50  manufacturers  and 
contractors. 


Birmingham  Fittings  Trade, — Our  local  correspondent  re- 
ports that  the  Birmingham  electrical  httings  manufacturing 
industries  are  suffering  from  the  prevailing  depression  rather 
more  than  recently.  He  says;  "'the  relap.se  which  has 
caused  a  good  deal  of  unemployment  is  attributed  largely  to 
tht!  si^verity  of  German  competition,  which  has  been  possible 
only  by  reason  of  her  depreciated  currency.  From  an  export 
point  of  view,  too,  the  situation  is  by  no  means  satisfactory. 
.Many  of  the  foreign  markets  are  overstocked  with  electrical 
fittings,  and  both  the  Indian  and  the  .Australasian  demand  is 
considerably  below  the  post-war  normal." 

A  Demonstration  Kitchen. — The  Metiopolitan-VicUeis 
lUectrical  Co..  Ltd.,  has  reci>ntly  opened  a  new  showroom  and 
demonstration  kitchen  in  Bristol.  The  kitchen,  which  is 
shown  in  the  accompanying  illustration,  is  equipped  with  a 
number  of  modern  electrical  appliances,  which  are  demon- 
.strated  for  inquirers  by  trained  assistants.  Cooking,  wash- 
ing, ironing,  and  clothes-drying  are  done. 

In  the  showroom   is  an  exhibition  of  all  kinds  of  lighting 
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fittings,  fires,  .small  cookers,  and  other  apphances.  Here 
assistants  show  the  efficiency  of  vacuum  cleaners  for  carpet 
sweeping,  ifcc.  The  room  is  very  tastefully  furnished  and 
decorated.  The  building  has  two  show-windows,  in  which  are 
displayed  lighting  fittings,  fans,  and  other  apparatus. 

Local     Electrical     Exhibition. — From     October     31st    to 

November  5th.  Messrs.  Baxendale  &  Co.  held  a  special  exhibi- 
tion and  demonstration  of  electrical  appliances  in  their  show- 
rooms, Grass  Market,  Edinburgh.  The  usual  articles  were 
shown — kettles,  grills,  irons,  percolators,  &c.,  and  visitors  were 
shown  the  working  of  an  electric  washing  machine.  A  special' 
line  of  "  Miller  "  lighting  fittings  was  exhibited,  including 
table  standards,  bowls,  &c. 

An  Industrial  Lighting  Campaign. — We  have  received 
from  Benjamin  Electric,  i^td.,  full  details  of  its  efforts  to 
induce  manufacturers  and  others  to  install  efficient  lighting, 
or  to  aid  factors  to  secure  this. 

A  mass  of  literature  advising  as  to  the  best  means  of  gain- 
ing the  attention  of  those  who  may  prove  good  customers  has 
been  pubii.shed  in  bound  form.  This  commences  with  an 
introductory  note  and  some  extracts  from  the  report  of  the 
Home  Office  Committee  on  Lighting  in  Factories  and  Work- 
shops, detailing  the  effects  of  bad  lighting  upon  efficiency  and 
production.  A  selection  of  letters  follows,  and  a  number  of 
illustrated  parnplilets  are  al.so  included.  A  special  point  is 
made  of  convincing  works'  managers  of  the  inefficiency  of 
their  lighting  by  means  of  a  vsimple  but  effective  "  Light- 
meter.  " 

The    Training    of    Ex-Service     Men. — 1  lie    Minister    of 

Labour,  speaking  at  the  Preston  instructional  factory  for  the 
training  of  disabled  ex-Service  men.  .said  that  the  number  of 
the  men  still  remaining  unabsia-bed  by  industry  was  still  very 
great.  There  were  28,500  firms  upon  the  King's  Roll,  and 
these  were  employing  345.000  di.sabled  men ;  but  still  much  re- 
mained to  be  done.  Mr.  Macnamara  said  that  when  men  left 
the  in-stri.ctional  factories  they  were  really  first-class  crafts- 
men. The  reason  why  there  were  men  waiting  to  enter  the 
factories  was  that  the  Tx)cal  Technical  Advisory  Committees 
feared  that  particular  industries  might  be  overcrowded,  but 
the  sneaker  thought  that  their  view  .should  be  broadened 
somewhat. 

Lead. — In  their  report  dated  November  .5th,  Messrs.  James 
Forster  &  Co,  says  that  with  trade  as  it  is  and  a  resiitription 
of  shipment  here,  both  from  Spain  and  .Australia,  they  can 
see  no  sustained  improvement  in  the  price  of  lead,  which  is 
higher  relatively  to  other  metals. 
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BriUsh  Samples,  Ltd.— Tlic-  Fedcr.ilion  of  Uritish  Indus- 
tnes  ha.s  .sent  us  putticulars  of  a  scheme  for  maintaining  ex- 
hibitions of  BritLsh  samples  in  the  leading  foreign  commercial 
centres.  To  this  *-nd  a  company  has  been  formed  with  the 
title  ■  British  Samples.  Ltd.,"  and  the  Federation  sees  so 
much  promise  in  the  .scheme  that  it  has  consented  to  act  as 
the  British  agents  of  the  company.  A  booklet  accompanying 
he  I'caeration's  letter  describes  the  first  of  these  sample 
•  rooms,"  which  is  at  0,  Rue  de  I.igne,  Brussels.  The  suite 
comprises  a  main  hall,  measuring  50  ft,  by  40  ft. ;  an  inner 
(lall,  25  ft.  by  40  ft.;  and  an  upper  floor  in  which  is  a  range 
of  rooms  available  for  private  displays.  The  height  limit  of 
the  showcases  is  7  ft.,  and  ample  advertising  space  is  therefore 
available  on  the  walls  of  the  halls.  A  nunil)er  of  varied  ser- 
vices are  rendered  by  the  company  and  the  F.B.I.,  39,  St. 
.Tames's  Street,  S.W.I,  will  be  glad  to  supply  full  details  to 
those  interested. 

Ukraine  Electrical  Provision. — .According  to  the  Ekono= 
mitcheskaya  Zkisn,  the  electrical  industry  in  the  Ukraine  has 
made  poor  progress.  I'he  big  V.E.K.  factory  of  the  Ukraine 
was  tian.sferred  from  Kiga  in  I'.llo.  'Ihe  pre-war  electrical 
factory  of  Kieff  has  a  mod,°st  output  of  5,000-(;,000  poods 
of  copper  cable.  There  is  a  numhor  of  small  repair  shops  and 
small  armature  concerns  that  aru.se  during  the  revolution,  also 
the  radio-telegraph  plant  in  Odessa.  At  present  there  are 
seven  more  or  less  important  town  stations  in  the  Ukraine  of 
from  1,000  to  10,000  k\V  capacity,  some  small  stations  in  vhe 
local  towns  and  villages,  and  a  number  of  peasant  industrial 
electric  .stations  distributed  over  the  Donetz  and  Krivoi  Rog 
basins,  of  a  total  capacity  of  50,000  kW.  Practically  every- 
where the  electrical  stations  are  in  a  half -ruined  condition, 
iind  their  rehabilitation  proceeds  slowly  for  want  of  repair 
material  and  because  of  labour  trouble.  But  the  state  of  the 
V.E.K.  is  on  the  whole  satisfactory ;  its  difficulties  ari.se  chiefly 
:)Ver  lack  of  materials  of  second  rate  importance.  Most  of  the 
qualified  workmen  came  from  Latvia,  and,  being  dissatisfied 
with  the  conditions,  they  have  mostly  returned  home. 

Tube  Extension  Scheme. — The  Government  has  decided  to 
appoint  a  Committee  of  Inquiry  consisting  principally  of 
financial  experts,  to  investigate  and  report  upon  the  schemes 
111  extensions  proposed  by  the  L!nderground  Railways  Co.  of 
London,  Ltd.  The  object  is  to  decide  whether  this  work  will 
be  eligible  for  guarantees  under  the  Trades  Facilities  Bill. 

Tlie  Tunes,  however,  is  informed  that  the  scheme  does  not 
come  under  the  Trade  Facilities  Bill.  f..ord  Ashfield's  proposal 
is  to  raise  the  £'6,000,000  capital  required  in  the  City  in  the 
u.sual  way.  What  he  asks  from  the  Government  is  a  ehort 
Bill  giving  effect  to  the  safeguards  which  he  has  propoesd. 

The  Premier,  in  reply  to  a  question  in  the  PIous^  of  Com- 
mons, on  November  7th,  stated  that  Lord  Ashfiekl  had  lieen 
iufonned  that  the  Government  could  not  promote  legislation 
to  protect  the  companies  against  competition,  but  at  the  same 
time  the  Government  wished  the  important  work  to  proceed. 
It  is  probable  that  a  revised  scheme  will  be  drawn  up. 

Electrical  Appliances  in  C.'inada. — Tli^  popularity  of  elec- 
tricity in  Canada  for  lighting  homes  and  operating  household 
appliances  is  shown  by  the  fact  that  74.9  per  cent,  of  the 
residences,  so  situated  that  electricity  is  available  for  use,  are 
wired.  Electric  flatirons  are  used  in  45.7  per  cent,  of  these ; 
electric  toasters  in  IS. '2  per  cent. ;  electrically-operated  washing 
maciiines  in  5.9  per  cent. ;  electric  fans  in  5.4  |)er  cent. ;  elec- 
trically-operated vacuum  cleaners  in  5  per  cent. ;  electric 
r.anges  in  3.1  per  cent. ;  electrically-operated  sewing  machines 
in  1.2  per  cent.;  electric  dishwashers  in  0.7  per  cent.;  and 
electric  refrigerators  in  0.6  per  cent. — Wectrical  Briurw 
(Chicago). 

Public  Works,  &c.,  Congress. —  riic  Congress  which  is 
being  held  in  connection  witli  the  Public  Works,  Roads,  and 
Transport  Exhibition,  commences  on  .N"i)vember  19th.  A  con- 
ference on  "  The  Purification  of  the  Atmosphere  "  has  been 
arranged  for  the  first  day.  The  last  day,  ^November  '25th,  is 
being  organi.scd  by  the  T..M.E..\..  and,  up  to  the  present,  two 
papers  have  been  announced  :  "  Electric  Vehicles  for  Muni- 
cipal Purposes,"  by  Mr.  F.  .-\yton.  M.I.E.E.,  and  "  The  Appli- 
cation of  Electricity  to  Municipal  Services,"  by  Mr.  S.  .] . 
Watson,  M.I.E.E.  The  chair  will  be  occupied  alternately  bv 
Bailie  W.  B.  Smitli,  G.B  F,..  a  memln'r  of  tlie  Cdasgow  Elec- 
tricitv  Committee,  and  Mr.  S.  T.  Allen.  M.I.E.E.,  president 
oftheLM.E.A. 

Applications  for  British  Trade  Marks. — .Appended  is  n 
summary  of  the  recent-  applications  for  British  trade  marks 
in  respect  of  goods  and  ;.roduclions  associated  with  the  elec- 
trical trades  and  industries  :  — 

Elgon.  No.  417.008.  Class  18.  Electric  alarms  as  .systems 
in  buildings. — Richard  Dittmaver,  8,  Striesenerstrasse,  Blase- 
witz,  Dresden,  Germany.    .July  19th,  1921. 

Meriditt.  No.  417,009.  Class  18.  Electric  alarms  as  sys- 
tems in  buildings.— Richard  Dittmaver,  8,  Striesenerstrasse, 
Blasewitz,  Dresden.  Germany.    .Tuly  19th,  1921, 

Minirisk.  No.  41(;,'2.58.  Class  18.  Electric  alarms  as  sys- 
tems in  buildings.— The  Minirisk  Co.,  Ltd.,  47,  Victoria 
Street,  London,  S.W.I.     June  18th,  1921. 

Briti.sh  Made  (lettering  and  design).  No.  405,480.  Cla.ss  8. 
f'^ctric  cables  made  in  Great  Britain.— Ward  &  Goldstone, 
Ltd.,  Sampson  Works,  Salford,  Manchester.    June  34th,  1921 


^ec.  No.  41C199.  Class  13.  Electric  lam ns  (ordinary) 
Rflri'^,  c\  '^';"''"''t^  'S'"""'  ElPctrical  (Manche.-t"eri.  Ltd.  -^ 
aerry  Street,  Buxton  Street,  Manchester.    June  16th    1921    ' 

filers  ^-I^^^-'w    ^"m^%^^-      ^';"'^^-^-      Electric  pu'shes. 'oil 
nu^hu         )y-  ^-  ¥,••  ^""'-  *'■'"''"«  »s  Meekan  Rose  ic  Co 
Surfcl^'l''"^'^'  ^^'■^f,^'.'-''^-'.  Bristol.     July  14th,  1921      ' 
Surbide  (le  tering  and  design).     No.  417,097.    Class  8.  Elec- 

Elect;c'"s"2o rl^rr  '""'r.^""  n'^f''^^  Purpose8).-Chbnde 
tgtt  R^ftll.  ^"-  "-'''■'  ^'■""°  •^""'^*'°"-  Manchester. 
„,*^-  *  '^'^  'lett-ering  and  de.Mgn).  No.  409.3.33  Cl-iss  n 
clVXlT^'n  t"^'"f?,^  and' fittings  for  eltc trie  hmps- 
drt^r"'  wt?;";2nd,l420^'"^''^^'-'=''-'^  ^'"''"-  «^^-^'  '^^ 
An  A. E.G.  Absorption. — The  A  F  r,      r,f  n^^y.„ 

cipaf  coundl'   ^^"^'  """^  expropriated   by  the  Berlin  munj: 

Electricity  Salesmanship   Confer'inc-s  —A   =pr;A=   ^i 
ferences  has  been  initiated  hv  the  B  "H'sh  FWW  nf  t?     ?"' 
ment  Association,  Inc      having  fnrtVlfJ    f  !<'<"*"cal  Develop- 

aspects  of  load  building  and  sa"esmS ip^  AdmissonTo'T 
Ofhce.s  (Hampden  House,  84,  King.swav.  London  WC  ■>!  All 
thTrhr"^'^'.f  '"  "''^  '■"^"■'^'■>'  ^"<1  coming  in?o  conT-ict  wlU 

thev"l  ^-•/"^'^"-'"S  *he  te'chnTque  o7  le  bu^ne  "l.uTX't 
they  .si  ould  concentrate  unon  methods  of  popularising  the  uL 
of  e  ectricity.  and  presenting  the  advantages  oelectn-ficit^o^ 

Ihe  fiLst  conference  is  to  be  held  on  Frida.-.  November  18th 
S  nnl.  T  "'^R-  -f,*-  ""^  ,In^titute  of  Chartered  Pa t^m  Agents 
Staple  Inn  Buildings,  W.C.I.  Mr.  S.  T  Allen  M  T  F  P  «ni 
preside,   and   Mr,   E     H.   Fi-eeraan,  MLE.K '  wil     s^ak  « 

€■W(XI0^10*'n"^^";^''  .h  '■''''"'■•'^<'  "^"f  'lebeniures  for 
bv^i  T,i  l'  r'W  !"  "","  <;"""P»ny  bave  been  taken  iin 
n  ho  f  ^':'-',''  P'";'"  •""'  *''"<  <he  companVs  affairs  are 

to  be  taken  out  of  the  liands  of  the  receiver  \  Manchester 
^Zf^f^  ■•'''"'':i/:/i^?; /•>';  '--mPany  has  booked  a    arg'ron 

New  French  Company.-La  Co-oper.nlive  dTvIectricit-f-  de 

ni,J  f    ■  "  ','"'""■''■  *"  -^-^t^'-lisii  an  olecfricitv  generating 

plant  to  supply  olet'tncity  for  lighting  an.l  [.owor  purpo'-es  to 
■i.  communes  u,  the  Peronne  war  .levastated  area.  The  capital 
<  I  the  concern  ,..  3,000., l„„  f,.„  „f  „.hich  the  French  Minis^r"^  o 
Agricultur,.  is  advancing    2,000,000    fr.,    repayable    in    thiriy 

The  Gilgian  Electrical  Industry  .-.According  to  the  Eclah- 

TJiJ'vYi  '"'''•  'V'  »"!"."^ anient  in  clectrotechnical  l>u.si- 
nessm  Belgium  seems  to  be  increasmg.  As  a  matter  of  fict 
the  last  reports  of  the  correspondents  of  the  MiuisCy  of  it 
dustry  and  Labour  show  that  demand  continues  good  'for  elec- 
rical  machines  and  apparatus.  One  firm  at  Mon.s  is  about 
to  make  extc-nsiye  enlargements  of  its  works.  trde?s 
.are  groxv.nc  both  in  number  and  value.  There  is 
marked  activity  m  in.stallation  material,  and  gm,d  craftst 
men     are     being     .sought     aft.>r.        At     Antwerp,     not^^th- 

HeV'",l  1  f  •'''■''''T""''  "■'"'^'l  ''■■"'  I"<^vailea  gonerall?. 
he  locil  ■  lee  nc  supply  company  has  been  compelled  to  mideV- 
take  the  building  of  a  new  transformer  station  near  the  Cen- 
tral  Iviilway  station  to  satisfy  the  growing  demand  for  power 
from  the  large  manufacturing  firms.  Tlie  new  station  will 
be  of  a  capacity  of  o.tXlO  kW,  and  will  be  equipiied  with  two 
transfonner  groups  of  1.000  kW  each.  It  is  expected  to  be 
working  by  the  end  of  the  year. 
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New  Belgian  Companies. — There  has  been  formed  at 
Brussels  (Place  Louise  1)  the  "  Electrolux,"  to  trade  in  all 
appliances  relatiiii:  to  electricity  and  especially  electric  vacuum 
cleaners.    Capital.  KXl.WO  fr. 

Under  the  style  of  Constructions  Electriques  du  Centre, 
there  has  been  launched  at  Godarville  a  company,  with  a 
capital  of  ^T.jjOOO  fr.,  for  the  building  of  motors  and  other 
.ipparatuj  and  the  installation  of  lines,  networks,  central  sta- 
tions.  iVC. 

With  a  capita!  of  1,2.50.000  fr..  there  has  been  formed  at 
Brussels  (Eue  Berthelot  l;yi-4)  the  Compagnie  Industrielle  et 
('ommerciale  d'Electricite  for  trading;  in  and  the  construction 
of  electric  material,  for  its  own  account  or  for  third  parties. 

H.  De  Launoy  &  Cie.  (489  Chaussee  de  Waterloo.  Brussels) 
has  been  constituted  a  company,  with  a  capital  of  200,000  fr., 
for  the  representation  of  Belgian  and  foreign  metallurgical  and 
electric  construction  firms. 

The  Societe  Anonyme  Chauffage  Pladen  et  Mignot  has 
been  established  at  St.  Gilles  (17  Place  Maurice  Van  Meenen)  • 
for  the  purchase,  sale,  and  manufacture  of  all  kinds  of  heating, 
ventilating,  cooking  and  washing  apparatus.  &c.  Capital, 
•J00,000fr.' 


LIGHTING    AND    POWER    NOTES. 


Australia. — Newcastle  (N.S.W.).— The  annual  report  of 
the  Municipal  Council's  electricity  supply  undertaking  for  the 
year  ended  December  bist,  19i*U,  shows  a  total  revenue  of 
i-66,49y  as  compared  with  ±'36,6aii  in  the  previous  year.  \\  ork- 
ing  expenses  totalled  ±'55,325  (i'27,4i;U),  leaving  a  gross  profit 
of  ±'ii,17b.  After  pajments  to  sinking  fund  and  interest,  &c.. 
there  was  a  net  surplus  of  i8,356. 

Barton^oD'Uumber. — Street  Lightikg.— The  Urban  Dis- 
trict Council  has  declined  to  entertain  an  application  from 
the  Barton  Electric  Supply  Co.  tor  an  increase  in  the  contract 
price  for  street  lighting. 

Bedford. — Extensions.— The  extensions  which  were  put 
into  commission  on  October  29th  consist  of  a  Parsons  reaction 
turbine  coupled  to  a  l,50U-kW  single-phase  alternator.  Ihe 
steam-raismg  plant  comprises  four  B.  tt  V\ .  land  type  boilers  in 
two  paii's,  witii  the  chimney  between  them.  These  are  each 
guaranteed  to  produce  15,000  lb.  of  steam  per  hour  at  20U  lb. 
per  sq.  m.,  superheated  250  deg.  F.  Cham-grate  stokers  are 
titled,  and  can  be  used  for  either  forced  or  natural  draught. 
The  chmmey  is  of  brick-lined  steel  and  100  ft.  in  height.  In 
order  to  use  the  new  boiler  plant  to  greater  advantage,  a  con- 
nection has  been  made  with  the  old  steam  range  so  that  the 
Westinghouse  turbine  in  the  old  works  can  be  suppUed  with 
steam,  through  a  reducing  valve,  at  130  lb.  per  sq.  in.  The 
exhaust  steam  from  the  auxihary  plant  (a  small  steam  turbine 
driving  two  -lumping  sets)  is  used  for  heating  the  condensate 
and  make-up  water  which  is  returned  to  the  boilers  at  about 
2o0  deg.  F.  The  6,600-V  switchboard  consists  of  stone  cubicles 
containmg  oil  switches,  isolating  switches,  &c.  The  cubicle 
doors  are  interlocked  with  the  switches  to  prevent  opening 
while  the  power  is  on.  The  switches  are  electrically  operated 
from  a  top  gallery.  The  6,600-V  gear  is  linked  up  to  an  older 
2,000-V  board  through  three  tr.ansformers.  A  battery  of  57 
cells  has  been  installed,  and  this  is  charged  by  means  of  a 
mercury  vapour  rectifier. 

Brentwood.— ELECTRicny  Supply.— The  Urban  Council  has 
apixjinted  a  committee  to  consider  the  details  and  figures  of 
two  electric  lighting  schemes  submitted  to  it. 

Canada. — The  VVinnipeg  Electric  Railway  Co.  has  an- 
nounced that  satisfactory  arrangements  have'  been  made  for 
the  financing  of  a  new  power  development  at  Great  FaUs  on 
the  Winnipeg  River,  some  fxi  miles  from  the  Manitolja  metro- 
polis. When  completed  the  plant  will  have  a  capacitv  of 
168,000  h.p.,  and  is  expected  to  cost  about  $10.000,(JOO.  VVork 
on  the  construction  of  the  plant  is  already  under  way.  about 
200  men  being  employed  at  the  present  time,  though  it  is 
expected  that  from  1,000  to  2,500  men  will  be  required  at 
later  stages. — Raihvay  Gazette. 

Cannock — Electhicity  Supply.— An  agreement  has  been 
arrived  at  between  the  Urban  District  Council  and  the  We.st 
Cannock  Colliery  Co.,  for  the  supply  of  electricity  to  the  dis- 
trict, and  arrangements  are  being  made  for  the"  erection  of 
a  transformer  station  and  the  laying  of  cables. 

Continental.— Italy.— By  a  decree  appearing  in  the  Gazetta 
Vfiiriale  the  provinces  of  Venezia,  Trcviso,  Belluno,  Padova, 
Rorigo,  Vicenza  and  Perrara  are  authorised  to  form  an  auto- 
nomous group  for  the  utilisation  of  the  hydraulic  forces  of  the 
basins  of  the  Brenta  and  the  Piave,  and  their  tributaries,  as 
well  as  the  other  watercourses  of  the  provinces.  The  bodies 
entitled  to  form  part  of  the  group  include  the  various  com- 
munes, reclamation  and  irrigation  consortiums,  chambers  of 
commerce,  savings  banks,  and  other  public  bodies  and  com- 
panies. The  group  will  construct  plan»,  and  distribute  and 
sell  electricity;  it."!  capitnl  i>  unlimited,  and  will  consist  ff 
shares  of  50,000  lire  each,  redeemable  within  fifty  years.  The 


group  is  also  empowered  to  raise  loans  and  issue   bonds.- 
Hetiter's  Trade  Service    (Rome). 

Belgium.- At  the  recent  meeting  of  the  Society  d'Electricit- 
de  I'Est  de  la  Belgique,  the  du-ectors  reported  that  in  orde 
to  meet  the  increasing  demands  for  electricity,  the  layin 
down  of  further  plant  had  become  necessary.  The  capacit 
of  the  company's  central  station  at  Verviers  has  been  extende 
from  time  to  time,  but  no  further  extensions  there  are  no\ 
possible,  the  demand  on  the  local  water  .<;upply  for  th 
boilers  having  reached  the  maximum.  'Ihe  directors  havt 
therefore,  entered  into  an  arrangement  with  the  Soci^t^  Iii 
tercommunale  Beige  de  I'Electricite,  which  already  operate 
one  of  the  largest  power  stations  in  the  country,  whereby  th' 
last-named  company  will  establish  on  the  banks  of  the  rive 
Meuse  a  new  central  station  with  a  capacity  of  not  less  tha' 
20.(XX)  kW,  from  which  to  supply  the  whole  of  the  pow^ 
required  for  the  clients  of  the  Societe  d'Electricit^  de  I'E 
de  la  Belgique.  The  Intercommunale  Co.  will  also  take  ov. 
the  management  of  the  Verviers  power  station  which,  whe 
the  new  Meuse  station  is  completed,  will  be  used  as  a  reserv 
plant. 

Fr.ance. — A  concession  has   been    applied  for    to  set  up 
distribution  network    for    public    services    between    Berna> 
Lisieux,  Glos.  Cambremer  and  Bonnebosq  in  the  department 
of  Calvados,  Eure  and  Orne. 

La  Socii^te   Normande  d'Electricit^  has  recently   secured 
concession  for  the  supply  of  electrical  energy  for  lighting  an 
jiower  purposes  in  the  Department^  of  I'Eure  and  Seine  In 
fcrieure. 

The  Forces  Motrices  de  la  Vallee  d'Aspe  has  in  hand  tw. 
schemes  for  electrical  developments.  The  first  comprises  th' 
extension  of  the  existing  generating  station  called  Forge 
d'Abel  to  3,600  h.p.;  the  erection  of  a  6.000-h.p.  station  a 
Esquet,  expected  to  be  completed  by  the  end  of  1922;  th 
building  of  a  station  of  3,300-h.p.  capacity  on  the  Lake  o 
Estaens,  and  the  construction  of  a  high-pressure  distributio; 
network  to  serve,  from  these  stations,  the  districts  of  Oleroii 
Pau,  and  Bayonne.  The  second  scheme  includes  the  erectio; 
of  four  generating  stations,  on  as  many  falls,  the  energ 
supplied  being  distributed  in  the  districts  of  Bordeaux  ani 
Auch.    The  total  yield  will  be  70,000  h.p. 

Application  has  been  made  by  the  Societe  de  Transpor 
d'Energie  des  Alpes  for  a  concession  to  set  up  three  mail 
lines  and  a  number  of  minor  ones  in  the  Alpine  regions  con 
nected  with  various  existing  generating  stations.  The  mail 
lines  are  intended  to  carrv  35,000  kW,  and  will  be  equippe' 
for  120.000  volts  and  eventually  150,000  volts,  if  technicall 
feasible.  The  total  power  of  the  generating  stations  i 
estimated  at  550.000  kW. 

Glasgow. — Electricity  Extensions. — The  Clyde  Valle 
Electrical  Power  Co.  has  had  installed  at  its  powe 
station  at  Yoker  a  turbo-alternator  supplied  and  erected  b 
the  Metropolitan-'Vickers  Electrical  (Ik).,  Ltd.  The  maxim uu 
output  of  the  installation  is  30,000  h.p.,  the  set  operating  a 
1.500  r.p.m.,  generating  3-phase.  25-period,  a.c.  at  11,000  voltt 
Cooling  water  is  drawn  from  the  river  Clyde  by  centrifuga 
pumps,  supplied  by -Messrs.  Drysdale  &  Co. 

Grampian  Scheme. — Tre.asury  Assistance  Souoht.- 
The  company  which  has  been  formed  to  develop  the  wate; 
power  of  the  Grampians  is  seeking  Treasury  aid  for  thi 
scheme.  The  project  will  absorb  a  considerable  amount  o 
unemployed  labour  and  encourage  the  introduction  of  iiew  in 
dustries  to  Central  Scotland. 

Heckmondwike. — Year's  Working. — The  revenue  accoun 
of  the  electricity  undertaking  shows  a  net  loss  of  J63,668  fo 
the  year  ended  March  31st  last. 

Hove.— Price  Reduction. — The  Electricity  Committee  ha 
decided  to  reduce  the  charges  for  lighting  purposes  b; 
Jd.  pel-  unit  as  and  from  the  meter  readings  after  January  Is 
next.  No  reduction  is  to  be  made  in  the  charges  for  powe 
until  the  price  of  coal  becomes  stable  and  further  experienc 
has  been  obtained  as  to  the  working  of  the  bulk  suppl; 
from  Brighton. 

India. — Punjab.— The  Punjab  Govcriunent  intends  to  en 
courage  as  far  as  possible  alternating  current  ceneration'  am 
transmission,  and  has  decided  upon  the  following  standan 
frequencies  and  voltages  :  Frequency,  50  cycles  (or  25  cycle 
for  special  cases).  High  pressures  :  11,000  V,  6,(J00  V.  3,300  V 
and  2.2CHJ  V  at  generator  terminals;  primary  pressures  fo 
transformers.  2,000  V,  3,000  V,  6,000  V.  and  10,000  V ;  secon 
dary  transformer  pressures,  115  V,  230  V,  460  V,  and  525  V 
at  no  load.  Standard  low  pressures  :  At  generator  terminals 
1T5  V,  2iiO  V,  460  V,  and  525  V;  at  consumers'  terminals 
110  V,  220  V.  440  V,  and  500  V,  or  400  V,  between  phases 
When  a  lower  pressm-e  than  110  V  is  desired  55  V  or  75  V  ma} 
1)0  employed.  The  standard  pressure  for  tramwav  supply  i 
.500  V. 

Jersey. — Strike. — A  dispute  has  arisen  between  the  Docl 
and  General  Workers'  Union  and  employers,  over  a  proposec 
reduction  of  2d.  per  hour  for  "  unskilled  "  labour.  The  em 
ployers  have  refused  to  agree  to  arbitration  untilthe  district 
secretary  of  the  Union  apologises  for  making  a  statement  re 
garding  the  profits  of  the  builders  and  allied  trades.  The 
power  station  engineers  have  stopped  work  in  sympathy  with 
the  building  workers,  and  the  island  is  in  darkness. 
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Keighley.— Year's  Working.— The  annual  report  ot  the 
electricity  department  shows  a  total  levenue  of  iiOl.SiV,  as 
compared  with  i;47,782  in  the  previous  year.  Working  ex- 
penses amounted  to  4oU,164  (A'41,ytiO),  leaving  a  gross  profit 
111  i;ll,353.  .\tter  deduction  of  interest  and  sinking  fund 
■  barges  there  was  a  net  deficit  of  i'H.954.  In  the  previous 
\pnr  there  was  a  deficit  of  455.942. 

Kells.— Electhicitv  Supha. — A  rmninittee  has  been  ap- 
I minted  to  consider  a  .scheme  submitted  by  Messrs.  McEntee. 
I,:ivelle  &  Gregory  for  the  supply  of  electricity  to  the  town. 
The  scheme  provides"  for  a  revenue  of  £2,4^),  which,  after 
deduction  of  working  costs,  will  leave  a  gross  profit  of  i,'l,.57"2. 

Kilmallock.— Cost  of  Lighting.— Tlie  l)i-iri(l  Cinnicil  has 
:ipp(iintiHl  )c)>ir,M'iil:itives  to  meet  the  Elcitrn  l,i;;lilmg  Co.  to 
cduaider  the  ijiirstinn  of  renewing  the  Cnum  ilV  ui.uil  tiiuards 
the  co.st  of  lighting  the  area. 

Lancaster.— Extensions.— The  Town  Council  has  decided  to 
laiTy  out  plant  extensions,  to  URH^t  the  increased  demand  for 
<'lpctricity,  at  a. cost  of  ^8,000. 

Law Electricity  SDPPLy.— The  County  Council  has  ap- 
plied for  a  Si^ecial  Order  for  the  supply  of  electricity  to  the 
parish.  It  is  proposed  to  obtain  a  supply  of  electricity  from 
the  Wilsons  &  Clyde  Coal  Co. 

LiverpooL- Electricity  Supply  Exti  >'sions.— With  a  view 
lo  proviuing  worii  tor  unemployed  electricians,  the  local  branch 
Ml  the  ii.i.U.  has  approacneu  tUe  town  cierK  witll  regard  to 
.  speditdng  electrical  work  now  m  abeyance,  incluclmg  the 
•  ieclion  of  a  new  transtormer  station  at  Aintiee.  the  town 
ilerk  has  informed  them  that  the  work  will  be  proceeued  with 
as  soon  as  a  suitable  site  can  be  obtainect  for  tue  sub-station. 

Llanfairfechan. — Electricity  Supply  Scheme. — The  proposal 
to  spend  iiiu,uuu  upon  a  supply  unuertaking  lor  the  town  is 
meetmg  with  strong  opposition.  'ihe  Council  is  holding  a 
special  meeting  to  discuss  the  proposals,  it  is  stated  tnat 
the  question  of  electricity  supply  has  been  under  consideration 
for  eight  years. 

London. — Willesden. — The  Electricity  Commissioners  have 
sanctioned  the  borrowing  of  i30,UUU  for  mams  extensions. 

Keplacemekt  of  1^'uses. — The  Highways  Committee  ol  the 
London  County  Council  submitted  tne  loilowmg  recommenda- 
tion at  the  Council's  meeting  on  November  btn  :  "  That  the 
attention  of  the  Electricity  Uouimissioners  be  drawn  to  the 
practice  adopted  by  some  electricity  undertakers  of  chargmg 
consumers  tor  the  time  and  attenaance  of  their  workmeif  in 
cases  m  which  safety  fuses  witnin  consumers'  premises  have 
lo  be  I'enewed  and  to  the  tact  that,  in  view  of  tne  regulations 
made  by  the  Board  of  'Trade  under  Section  6  of  the  iiilectnc 
Lighting  Act,  1882,  the  levymg  of  such  charges  would  appear 
to  be  unjuijtitied;  and  that  tne  Commissioners  be  asked  to 
consider  taking  .such  steps  as  w'ill  acquaint  electricity  con- 
sumers with  their  rights  in  the  matter. 

Newcastle  (Co.  Down).— Electricity  Supply.— The  Urban 
Council  has  approved  the  agreement  tor  the  lighting  oi  the 
town  by  electricity. 

New  Zealand. — Dunedin.— The  report  of  the  engineer  (Mr. 
M.  C.  Henderson)  upon  the  electricity  undertaking,  which  is 
one  of  the  largest  in  the  Dominion,  for  the  year  ended  March 
3l8t  last,  records  a  total  revenue  of  ii\)o,d\i6.  as  compareu  with 
±'84,72U  in  the  previous  year.  Working  expenses  amounted  to 
ii37,Ul6,  as  against  i28,968,  leaving  a  gross  profit  of  ±'oo,909 
(£56,7(32).  The  net  result  was  a  profit  of  £20,U48,  an  increase 
of  £1,900  on  the  previous  year's  result.  The  number  of  units 
sold  rose  from  14,202,787  to  iri,338,291,  and  the  average  price 
per  unit  fell  from  1.430d.  to  1.4U9d. 

Singapore. — Extixsion  of  Supply.— The  municipality  is  ex- 
tending Its  supply  of  electricity  to  the  European  residential 
quarter  of  the  town.  Work  is  now  in  hand,  and  energy  is 
expected  to  be  available  by  the  spring. — Eastern  Enginceriny. 

Seyenoaks. — Curtailment  op  Order  Opposed. — The  Urban 
District  Council  is  opposing  the  local  Supply  Oo.'s  applica- 
tion to  the  Electricity  Commissioners  for  the  cancellatKJU  ol 
tbe  portion  of  the  Provisional  Order  relating  to  the  suppi\-  of 
electricity  to  the  Oxted  district,  on  Ihe  {ground  that  if  the  iocal 
Supply  Co.  at  Oxted  .^^ucceeded  in  oblaiiiing  the  monopoly  of 
the  lighting  rights  of  that  area,  the  inhabitants  of  the  supply 
area  of  the  Seveuoaks  Co.  would  be  indirectly  alfected. 

South  Africa. — Municipal  Blectkicity  Supply.— In  1919 
Uiei-e  were  40  municipal  bodies  in  the  Union  operating  electrie 
light  and  power  stations;  15  in  the  Cape,  seven  in  Nat«i,  ten 
in  the  Transvaal,  and  eight  in  the  Orange  Free  State.  The 
number  of  con.sumors  was  63,408;  the  units  .<!Old  91,(i74j331.  and 
the  working  cost  per  unit  ranged  from  .77d.  at  .\liwal  North 
to  9.58d.  at  Pietersburg.  Johannesburg,  Durban,  and  Cape 
Town,  in  the  order  named,  ac-counted  for  more  than  half  of 
the  consumers;  Johannesburg  mnnbered  21), 222  consumers. 
who  took  29,539,513  units  at  a  cost  of  l.G8d.  per  unit;  Durban, 
•  with  8,462  eonsumens,  supplied  25,377,961  units  at  .69d.  per 
"^1*;  and  Cape  Town  numbered  9,361  consumers,  who  took 
10^,505  units  at  1.55d.  per  unit. 

Kruqersdorp. — The  municipality  has  resolved  to  give  up 
Its  power  station  and  take  a  supply  from  the  'Victoria  Falls 


Power  Co.  on  a  ten  years'  contract,  in  addition  to  the  supply 
from  the  Randfont«in  Mines,  which  it  has  been  taking  for 
.some  time  past.  It  is  expected  to  save  between  J£5.00<J  and 
£'7,0(Xl  per  annum  by  this  arrangement. 

Johannesburg. — .\t  a  recent  meeting  of  the  Town  Council 
the  question  of  supply  from  the  Victoria  Falls  Power  Co.  wa,'^ 
raised.  The  chairman  of  the  Finance  Committee  stated  that 
the  Council  would  be  authorised  by  the  Administrator  to 
l)oiro^\  i;ll9,U00  for  the  development  of  the  lighting  plant. 
The  Electricity  Conmiittee  suggested  that  terms  should  be 
obtained  from  the  'V.F.P.  Co.  for  a  supplementary  supply  of 
electricity.     Both  recommendations  were  carried. 

Tullamore. — Wages  Dlspite. — The  Electricity  Supply  Co.'s 
works  were  closed  down  for  some  days  last  week  owing  to  :i 
dis[)ute  regarding  wages,  which  was  ultimately  settled  by  the 
men  accepting  i'3  7s.  6d.  per  week  of  56  hours. 

Winchester. — Loans. — ^The  Town  Ccuncil  has  applied  for 
loans  of  i'1,000  for  a  water  spraying  plant  for  the  electricity 
works  and  £1,200  for  the  provision  oi  "  Olipel  "  remote 
control  gear  and  switches  for  street  lighting  puriX).ses. 

Worcestar. — Electricity  Works  Extension. — The  Electri- 
city Committee  has  under  consideration  the  acquisition  of 
generating  plant  at  the  Southampton  Rolling  Mills.  The 
scheme  involves  the  exiienditure  of  ±.56,000,  and  a  loan  is 
contemplated. 

■Worksop. — TjOANs. — The  Urban  Distriet  Council  has  applieil 
to  the  Electi'icity  Commissioners  for  sanction  to  the  borrowing 
of  .£4,500  for  carrying  overhead  electrical  wires  to  "  Rho- 
ilesia,"  a  newly-erected  model  village  near   Shireoaks. 

.Application  has  also  been  made  to  tne  Liverpool  Victoria 
Friendly  Society  for  a  loan  of  £27,ai0,  at  6i  per  cent.,  for 
electric  light  extension,  to  be  repaid  in  periods  of  from  18  to 
25  years. 


TRAMWAY    AND    RAILWAY    NOTES. 


Australia. — Victoria.— The  Victorian  Railways  Department 
is  instituting  a  service  of  electric  freight  trains  on  the  Mel- 
bourne suburban  system,  a  great  part  of  w^hich  is  served  by 
electric  traction.  Several  long  guards'  vans  have  been  fitted 
with  a  pantograph  and  the  necessary  motors  and  other  equip- 
ment, and  it  is  proposed  that  these  vans,  running  between  the 
passenger  time-tables,  shall  relieve  the  fast  electric  passenger 
trains  of  the  work  of  dealing  with  suburban  goods  traffic. — 
licuter's  Trade  Service  (Melbourne). 

Black  Country. — Control  of  Tramways.— .\  committee  of 
the  Dudley  Town  Council  reports  the  receipt  of  letters  from 
the  Birmingham  and  Midland  Joint  Committee  of  Electricity, 
Tratiiways,  and  Motor  Omnibus  Undertakings  with  regard  to 
the  Black  Country  tramways  being  continued  as  one  under- 
taking. The  companies  concerned  are  about  to  promote  a  Bill 
in  the  ensuing  session  of  Parhament  with  that  object,  but  if 
the  local  authorities  concerned  are  con.sidering  the  promotion 
of  a  Bill  themselves  to  form  a  Joint  Board  W'ith  a  view  to 
acquiring  and  operating  all  these  tramways,  the  Joint  Commit- 
tee would  be  wiUing  to  co-operate  with  the  local  authorities  to 
that  end.  The  committee  appointed  the  Mayor  and  chair- 
man to  attend  any  conference  of  local  authorities  convened 
on  the  subject. 

Burton=on=Trent. — Accident. — On  Xo\  ember  4th.  a  double- 
deck  tramcar  proceeding  along  Station  Street  at  a  moderate 
pace  suddenly  overturned  after  leaving  the  track.  Eleven 
people  are  reported  to  have  received  injuries,  the  driver  and 
conductor  escaping  with  slight  shock. 

Clayton=le'Moor. — Extension  of  Time  Opposed.— The  Coun- 
cil has  placed  an  objection  to  the  application  of  the  L.  it  Y. 
liiiilway  Co.  for  an  extension  of  time  in  which  to  construct  a 
light  railway  in  the  Clayton  district.  The  Council  states  that 
an  extension  might  mean  the  cancellation  of  the  .scheme,  and 
piTvenI    otliers   attempting  the  enterpri.se. 

ContinentaL — France, — It  is  stated  that  the  municipal 
authorities  of  Paris  are  contemplating  the  introduction  of  rail- 
less  electric  traction  owing  to  the  high  cost  of  petrol.  It  is 
thought  that  this  would  permit  of  a  considerable  reduction  of 
lares. 

Spain. — Application  has  been  made  to  the  Direcci6n  General 
de  Obras  Publicas  for  a  concession  to  construct  an  electric 
railway  from  San  Fernando  to  Chiclana.  The  Vizconde  de 
Ivsi-oriaza  is  the  applicant,  and  he  is  wHUing  to  forgo  both  sub- 
vention and  guarantee  of  interest.  If  no  competitor  appears 
within  one  month,  his  application  will  be  granted. 

Guatemala. — Nkw  Eleitkic  Railway —.\  new  electrie  rail- 
way is  being  built  from  San  Felipe  to  Quezaltenango,  the 
I'apital  of  the  district  of  T,os  .\ltos.  It  will  be  of  metre  gauge, 
will  have  a  length  of  27  miles,  and.  commencing  at  an  altitude 
of  2,058  ft.,  will  terminate  at  7,058  ft.  above  sea  level.  Owing 
to  thi'  mountainous  nature  of  the  country  the  maximum  grade 
over  one-third  of  the  distance  will  be  at  least  9  per  cent.,  the 
average  for  tbe  remainder  l>eing  from  2  per  cent,  to 
3  per  cent.    The  latest  type  of  cars  for  passenger  and  goods 
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trallic  will  be  employeJ,  the  former  having  a  seating  capacity 
for  40  persons  and  the  latter  a  carrying  capacity  of  15  torn-. 
Hydro-electric  power  will  be  employed,  the  energy  being  ob- 
tained from  the  Salamii  river,  ot  which  the  Santa  Maria  Falls, 
two  in  number  and  of  a  height  of  -AsO  ft.  and  itX)  ft.  respec- 
tively, are  capable,  it  is  estuuated,  of  producing  10,000  h.p., 
and  after  supplying  the  needs  of  the  line,  the  ^arplus  power 
will  be  utihsed  for  the  lighting  of  towns  and  cohee  planta- 
tions over  a  wide  area.  The  total  outlay  is  put  down  at 
,52.i30O,OOO  United  States  currency. — (  hamber  of  Commerce 
Journal. 

Hull. — Tntrodictiox  oi-  Postal  Boxes.— The  Tramway 
Ckinamittee  intends  to  institute  postal  collection  boxes  on  the 
tramcars.  to  facilitate  postal  services  locally.  Such  cars  will 
be  indicated  at  night  by  a  special  light.  It  is  expected  that 
delivery  of  letters  will  be  expedited  bv  twenty-four  hours  in 
some  cases. 

India.— Xkw  Tramw.u-.- The  Dehra  Dun  Mussoorie  Electric 
Tramway  Co..  Ltd.,  has  been  regi.'iteied  with  the  object  of 
building  a  tramway  between  Dehra  Dun  and  Mussoorie.  The 
U.P.  Government  has  granted  a  concession.  The  capita!  of 
the  company  is  Rs.  .50  lacs.  Tlie  pieliminarv  estimate  is 
Rs.  3().(3-2,(KKl.  Tlie  managing  agents  are  Messrs.  T.  Beltie 
Shah  (Gilani).  Rajpur  Road,  Dehra  Dun,  r,P. — Reuter's  Trade 
Service  (Bombay). 

Keighley.— Raii.le.ss  Cars.— The  Ti-amwav  Committee  has 
decided  to  give  a  trial  to  a  new  type  of  railless  car  for  th«> 
hilly  routes  at  present  served  by  the  department's  railless 
'buses,  which  have  been  running  at  a  heavy  loss. 

Leeds. — Tramwaymen's  Employment  Scheme.— An  admirable 
arrangement  has  been  come  to  by  the  employes  of  the  Tram- 
ways Department  to  ensure  that  each  man  has  .an  equal 
chance  of  being  employed  when  the  staff  has  to  be  cut  down 
for  any  reason.  The  requirements  of  the  department  for  the 
ensuing  week  are  ascertain-id,  and  a  ballot  is  taken;  tho.se 
men  who  fail  to  secure  a  place  have  to  stand  aside  for  the 
week.  They  are  not  neglected,  however,  for  those  who  are 
retained  are  invited  to  contribute"  to  a  pool  which  is  .shared 
among  tho.se  who  are  "  .stood  off."  Should  a  man  refuse  to 
contribute,  he  renders  himself  ineligible  for  this  relief  if  he 
is  out  of  work.  No  overtime  is  to  be  worked  while  the  scheme 
is  in  operation. 

London.— LixKixu.ui'.-Ixird  Ashfield  recently  told  a  re- 
presentative of  the  Morning  Post  that  the  London  Gene- 
ral Omnibus  Co.  had  experimented  upon  the  linking-up 
of  tramway  "  dead  ends,"  for  which  the  L.C.C.  was  recently 
refused  .Parliamentary  Powers.  The  result  was  a  failure,  and 
the  company  had  .saved  the  public  considerable  expense. 

Accident.— .\  delay  in  the  tramway  service  was  caused  last 
week  through  the  collision  of  a  London  United  car,  travelling 
in  the  direction  of  .\cton.  and  a  steam  wagon.  'The  car  was 
thrown  off  the  lines,  and  windows  were  broken.  The  front 
of  the  wagon  was  smashed  and  caught  fire.  Nobody  was 
seriously  injured. 

New  Zealand — Dcnedin.— The  manager  of  the  city  tram- 
ways (Mr.  \V.  H.  McKenzie)  reports  that  the  total  receipts 
for  the  year  ended  March  31st  last  were  fll5,86.5,  as  com- 
pared with  £W>.95i  in  1919-20.  Working  expenses  amounted 
to  £77.925,,  as  against  ±'63,625,  leaving  a  gro.ss  profit  of 
±37,940  (£43.329).  The  net  result  was  a  surplus  of  ±9.022. 
The  car  mileage  ro.se  from  1,.3.50,3]8  to  1,498,937,  and  the  num- 
ber of  passengers  carried  from  71.707.302  to  18,744,010.— Cojw- 
monwcaUIi   Engineer. 


TELEGRAPH    AND    TELEPHONE    NOTES. 


Belgium.— Railway  Co.mmunication. — Hitherto  the  tele- 
graph only  has  been  used  in  working  the  railways  in  Belgium. 
.\t  the  beginning  of  last  mr,nth  (Octol)er)  the  telephone  was  in- 
stalled on  the  Brussels-Namur  line  and  on  the  Schaerbeek 
quadrilateral.  The  special  material  was  supplied  by  the  Bell 
Telephone  Co..  .Antwerp,  and  the  .\nierican  Western  Electric 
Co. 

China.— Telei'hone  Extensions.- Tlie  business  men  of 
northern  China  have  started  an  agitation  to  link  up  all  their 
principal  cities  by  telephone  toll  lines,  declared  Mr. 
Clark  H.  Minor,  formerly  manager  of  the  China  Elec- 
tric Co.  of  Peking,  who  arrived  in  New  York  a 
short  time  ago  on  his  way  to  L/ondon,  where  he 
wjll  become  commercial  manager  of  the  associated  and 
allied  companies  of  the  International  Western  Electric  Co. 
in  Europe.  "  Work  has  already  begun  on  a  long-distance 
line  between  Shanghai  and  Peking  that  will  connect  with 
the  toll  system  now  in  operation  between  the  northern  capital 
and  'Tient.sin."  he  said.  "  The  latter  line,  which  has  the  dis- 
tinction of  being  the  only  inter-city  cable  now  existent  in 
China,  is  only  I'K)  miles  long.  The  new  artery  of  communi- 
cation probably  will  be  completed  late  this  year.  It  will 
cost  about   $500,000.   and    will  be   constructed   according   to 


American  standards.  The  Chinese  are  great  admirers  of  the 
telephone.  Ihey  have  become  tired  of  the  difficulties  which 
beset  their  ust^  of  the  telegraph,  where  the  many  characters 
oi  ilieir  alphabet  force  them  to  send  all  their  messages  in 
code,  and  want  •  to  enjoy  the  time-saving  methods.  Conse- 
quently new  exchanges  arc  being  erected  in  most  of  the  larger 
cities  to  augment  the  55,000  subscribers'  lines  already  in  Ufe 
in  the  reiiublic.  Girls  are  being  trained  as  operators  in  Shan- 
ghai for  the  fir-st  time.  Hitherto,  on  account  of  the  cheapness 
of  male  labour,  all  work  at  the  Chinese  exchanges  has  been 
done  by  men.  In  the  throe  years  since  its  organisation  the 
China  Electric  Co.,  which  really  is  a  joint  undertaking  oi  the 
International  Western  Electric  Co,  and  the  Ministry  of  Com- 
munications at  Peking,  has  rai.sed  its  capitalisation  from 
$2o0,00a  to  $1,000,000,  a  growth  fostered  by  the  increasing 
demand  for  telephones  and  other  electrical  material  in  the 
republic." — Electrical  Review,  Chicago. 

Italy. — New  Wireless  Station.— "There  has  been  formed  at 
Fiunie  a  joint  stock  company  with  the  object  of  erecting  and 
working  a  large  wireless  station  there.  The  new  company 
has  no  connection  with  the  local  Marconi  Co.,  but  is  locally 
formed  and  manag(>d,  one-third  of  the  capital  being  reserved 
for  private  subscription  and  25  per  cent,  for  the  Commune  o£ 
Fiume.  The  style  of  the  company  is  the  Societa  Fiumana  delle 
Radio-communicazioni. 

London. — New  Waterloo  SwiTCHfioARD.- In  the  September 
issue  of  the  Soiiih-Wesiern  Hailiran  Magazine,  Mr.  \\  .  J. 
Thorrowgood,  M.I.E.E.,  describes  the  new  automatic  telephone 
switchboard  recently  installed  at  Waterloo  (L.  &  S.W.  Bail- 
way).  Tliis  is  a  50-line  board  capable  of  dealing  with  all 
the  telephone  business  of  the  offices  of  the  Superintendent  of 
the  Line  and  the  London  District  Superintendent,  and  it  is 
the  fust  of  its  kind  to  be  installed  on  a  British  railway.  To 
make  it  ea.sy  for  the  operator  on  the  manual  switchboard  to 
quickly  determine  which  jack  she  has  l(,  plug  into,  it  is  being 
aiTanged  to  prefix  the  number  ascribed  to  each  oifice  con- 
nected to  the  automatic  switchboard  with  the  letter  A ;  thus 
the  telephone  number  of  No.  20  on  the  automatic  switchboard 
at  Waterloo  will  appear  in  the  company's  telephone  directory 
as  Waterloo  A  20.  Hence  No.  61  will  ask  the  operator  on  the 
manual  switchboard  after  he  has  removed  the  receiver  from*3 
the  hook  of  his  telephone  instrument  .'or  "  A  20."  ITifl,! 
operator  will  then  connect  No.  61  on  the  manual  board  direct\ 
through  to  No.  20  on  the  automatic  switchboard  without  in' 
any  w-ay  interfering  with  the  automatic  portion  of  this  board, 
the  operations  being  practically  similar  to  those  on  the  manual 
switchboard  at  present.  This  has  been  arranged  to  save  time 
in  switching  through  at  the  switchboard  and  incidentally  to 
give  a   quick  service.  •  , 

Storm  Damage. — The  telegraph  department  of  the  General 

Post  Office  announces  that  the  gale  of  Saturday  night  caused  ] 
considerable  dislocation  of  telegraphic  traffic.  'The  dislocation 
was  most  pronounced  in  the  Eastern  Counties.  There  ap- 
parently the  gale  had  been  most  severe,  wires  being  down 
extensively,  as  the  result,  it  was  a.ssumed,  of  trees  being  blown 
across  them. 

The  daily  Press  also  announces  that  on  the  following  day, 
Sunday,  telegraphic  and  telephonic  hues  of  communication  in 
Belgium  suffered  greatly. 

France  and  North  Germany  also  suffered,  and  on  November  | 
7th  there  was  no  telegraphic  communication  between  London  I 
and  Germany,  Holland,  And  Belgium,  says  the  Evening  Nctvu. 
There  were  interruptions  and  delay  in  the  service  between 
London  and  France,  Italy,  Switzerland,  Russia,  and  some 
other  countries.  Tlie  east  coa.st  communication  suffered  more 
owing  to  the  fact  that  the  main  lines  on  overhead  poles  wlic 
brought  down  in  big  bunches  all  over  East  .'\nglia,  including  i 
all  those  which  connect  London  and  East  Walshani.  where ' 
the  cables  to  Germany  and  Holland  enter  the  North  Sea. 

The  Times  announces  that  serious  delays  owing  to  storms  I 
are  reported  by  the  Eastern  Telegraph  Co.  from  Natal. 

Th'2  Telephone  Service. — The  .announcement  is  made  that' 
autoiiiatic  telephones  are  to  be  installed  at  Preston  telephone' 
ex'-hange,  which  now  controls  over  1,500  local  lines.  ^ 

In  reply  to  a  question  in  the  House  of  Commons  last  week. 
the  J'.M.G.  said  that  contracts  were  being  proceeded  with 
for  over  8(Kl  miles  of  main  cable.  The  cables  would  connect 
69  cities  and  towns  with  the  main  underground  trunk  system, 
and,  in  addition,  some  500  miles  of  cable  would  be  laid  toi 
connection  with  the  development  of  the  local  telephone  system. 

U.S.A.— New  Wireless  Station, — President  Harding,  on 
November  5th,  sent  out  from  the  ^  White  House  thei 
first  message  to  be  transmitted  by  the  New  York  Radio  Cen- 
tral on  Long  Island.  Over  a  land  wire  connected  with  the 
station  and  li-.iped  into  the  White  House,  the  President  dic- 
tated his  message  for  wireless  transmission.  The  radio  plant 
occunies  a  tract  of  ten  snuare  miles,  and  with  its  ten  unif^ 
in  full  operation  will  utilise  a  transmitting  power  of  2,0(H 
k\\.— Renter's   Trade  Service   (New  York). 

New  Carle. — Arrangements  have  been  completed,  says  f 
Washington  message  to  The  Times,  for  the  opening  of  th( 
Yap-Guam  cable  during  the  Armaments  Conference. 

"The  agreement  will  be  signed  by  the  I'nited  States  an 
Japan  and  approved  by  Great  Britain,  France,  and  Italj 
probably  next  week. — Renter's  Trade  Service  (Washington). 
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CONTRACTS    OPEN    AND    CLOSED. 

{The  (late  given  in  imrentlteHCa  at  the  end  of  the  paragraph 
indicates  the  issue  o)  the  Elkctkicai.  Hr,vii:w  in  which  the 
"  Official  Notice  "  appeared.) 


OPEN. 

Australia.— Mei.bouhne.— City  Couiuil.  Fel)ruaiy  20th. 
One  'i.OUO-kW  votary  converter  with  Inmsfornier,  also  6,6tK)-\'. 
.")U-cyile.  :i-phase  a^itchgear-  Rente r'li  Trade  Service  (Mfl- 
lioiirne). 

Janimry  17th.  P.M.O.'.s  Department.  Telegraph  instrii- 
uients,  Siilvanometers,  keys,  relav.s,  soinulers,  Ac.  (Schednli' 
1718.)* 

.lanuary  4th.  Victorian  Governmeni  Railway?.  One  set 
pyrometer  equipment  (cont.  34,705),  electrical  equipment  for 
cargo  shifter  (cont.  34,72:3),  electric  rivet  heater  and  acces- 
sories {cont.  34,735).* 

Adelaide.— January  4th.  P.M.G.'s  Department.  Telephone 
apparatus  and  material,  including  cords,  hand  sets,  super- 
visory lamps,  plugs,  jacks,  &c.     (Schedule  No.  (304.) 

Sydnky.— April  24th,  1922.  City  Council.  One  10,000-kW 
turbo-alternator  and  two  2,000-k\V  rotary  converters. — 
Renter's  Trade  Service   (Melbourne). 

February  22nd.  N.S.W.  Government  Railways  and  Trani- 
way.i  Department.  One  5,000-kW,  50-cycle  turbo-alternator, 
with  condenser  and  accessories,  for  the  Newcastle  power 
hou.se.* 

Brisbane. — February  10th.  City  Electric  Light  Co.,  Ltd. 
Six  miles  of  3-core,  0.15-in.,  paper-insulated  cable.* 

Victoria. — January  4th,  1922.  Railv^ay  Commissioners.  Five 
electric  road  trucks. — Renter's  Trade  Sen-ice  (Melbourne). 

Argentina. — Buenos  Aires. — .lanunry  L9th,  1922.  Board  of 
Sanitary  Works.  Plant  and  accessories  for  a  new  generating 
station,  comprising  three  four-cycle  Diesel  engines  of  375  h.p., 
and  three  3-phase  alternators  each  of  2.50  k\V,  2,200  V.  50 
cycles." 

Bentley=witli=Arlisey  (near  Doncaster). — November  IGth. 
Urban  District  Council.  Supply  of  electric  lamps.  Parti- 
culars from  the  Architect,  Council  OtBces. 

Bristol. — November  16th.  Board  of  Guardians.  Eleotiic 
fittings  for  three  or  six  months.  J.  Simpson,  Clerk  to  the 
Board,  St.  Peter's  Hospital. 

Bulgaria. — January  10th.  Direction  of  Posts  &  Tele- 
phones. Sixty  50-line  telephone  exchanges,  fifteen  100-line 
ditto.     (See  this  issue.) 

Churchstok'3  (Mont.). — One  1-1<\V  Lister  electric  li^jlitini^ 
set  and  battery;  wiring  the  village  hall,  with  distribution 
boards,  fittings  and  lamps.  Speeilications  (5s.)  from  Mr. 
Dervis  Ward,  Court  House. 

Dublin. — November  10th.  (LN.R.  Co.  of  Ireland, 
months'  supply  of  stores  including  electrical  fittings, 
cable,  wire,  clc.     (November  4th.) 

November     17th.      Electricity     Supply     Committee, 
chimney,   draught   fan   and    accessories.     City    Electric 
gineer,  Fleet  Street,  Dublin. 

Egypt. — November  loth.  Ef;y|)li;m  Postal  .\dniiiiislr;i- 
tion.  Stores  for  six  months,  including  metal-filament  lainiis. 
&c.* 

Esthonia. — The  municipal  aiithoritie.s  of  Tartu,  a  town 
of  52,000  inhabitants,  situated  on  the  river  Emmaj'egi,  are  in- 
viting offers  for  the  construction  of  a  system  of  electiie  tram- 
ways in  the  town,  p^sthonia  Consulate,  25,  Paie  Saint  Thomas, 
Antwerp. 

France. — Paris. — November  3i>th.  Po.st  and  telegraph 
authorities.  Installation  of  electric  clocks  throughout  the  Post 
and  Telegraph  administration  buildings.  Direction  de  I'Ex- 
ploitation  Pcstale.  103.  Rue  dr  Crenelle.   Paris. 

November  2(3th.  Three  lots  of  JOli  each  of  portable 
mouthpieces,  with  sound  dampers.  Direction  de  I'Explol- 
tation  Tel^pvaphique,  103,  Rue  de  Crenelle. 

November  10th.  Electric  lamps  in  four  lots— 70,000,  12,(10(1, 
K.OOO.  and  7,(«Nl.  Etalilis.s,.mciit  Ccnlral  du  Material  Special 
du  Genie.  39,  Rue  de  Hcllechas.se. 

November  1,5th. — 15.9011  metres  of  telephone  cable,  rubber, 
paper,  silk,  cotton  and  lead  covered.  For  Rabat.  .Morocc<'. 
Office  National  du  Commerce.  Ext ''rieur.  22  and  24.  Avenue 
Victor  Emmanuel  HT. 

Glasgow. — November  30th.  Gas  Department.  Two  elec- 
tric locomotives  to  haul  30  tons.     (See  this  issue.) 

Greece. — November  15th.  Supply  and  installation  of  a 
cer.tral  telegraph  station,  with  network  cables.  Ministry  of 
Communications  at  Athens. 

Halifax. — November  15t1i.  l''.lertricians'  work  in  connec- 
tion with  the  lighting  of  the  Wesleyan  Church,  King  Cross. 
Specifications  from  \V.  \V.  Longbottoni,  architect,  35,  Com- 
mercial Street.  Halifax. 

London. — Metroixdilan  .\svlums  HcMrd.  November  23rd. 
Installation  of  electric  lighting  caliles  throughout  the  training 
6hip  Exmonth,  off  Grays,  Essex.     (November  4th.) 

Paudixgtox. —November  21st.  G.W.  Railway.  Three 
months'  supply  of  electric  wire  and  cables,  and  telegraph  in- 
struments, apparatus,  and  stores.    (See  this  issue.) 


Three 
lamps. 

Sl<>el 
a,   Kn- 


Manchester. — November  14th.  Public  Health  Commiitee. 
I'Viur-core  a.c.  cable,  switchgear,  and  electric  lighting  of 
portion  of  Monsall  Hospital.  Specifications  {£1  Is.)  from  City 
.Architect,  Town  Hall. 

November  22nd.  Electricity  Department.-  In  connection 
•  with  Barton  Power  Station.  Contract  No.  5.  Steelwork, 
cast-iron  work,  builders'  work,  fee,  in  cable  bridge  over  Bridg- 
water Canal,  at  Longford  Bridge,  Stretford.  Mr.  F.  E. 
Hughes,  secretary,  Electricity  Department,  Town  Hall,  Man- 
chester. 

November  25th.  Electricity  Commiitee.  Circulating-water 
flow  and  level  recorders.     (See  this  is.sue.) 

November  16th.  Education  Committee.  Electric  lighting 
in.stallation  at  the  Cavendish.  City  Road,  Burgess  Street  and 
Abbott  Street  Municipal  schofjls.  Specifications  (21s.)  from 
the  Education  Offices,  Deansgate,   Manchester. 

New  Zealand. — Wellixgto.v. — January  .31st.  Public  Works 
Tender  Board.  Two  sets  3-phase.  6,600-V  automatic  oil  circuit 
breakers,  four  sets  disconnector  switches,  and  one  GO.OOO-V 
air-break,  lever-operated  switch  for  main  transformer  switches, 
for  Lake  Coleridge  power  hou.se.* 

Jugo^Slavia. — November  1.5th.  Minister  of  War  and 
Marine.     1,000  kilometre.s  of  field  telephone  cable.* 

Sheffield. — November  2r)th.  Health  Committee.  Plant 
and  machinery  for  refuse  disposal  works,  including  cranes, 
switchboard,  pumps,  &c.,  steam-driven  electrical  plant  and 
condensers,  motors,  and  starters,  &c.     (October  2.'ith.) 

Tunbridge  Wells. — November  21st.  Electricity  Supolv  De- 
liartment.  One  wooden  cooling  tower,  cast-iron  circulating 
water  piping  and  valves.     (See  this  issue.) 

Wexford. — November  28th.  Corporation.  Overhead  I. p. 
distribution   mains,   street  lanterns,  &c.     (See  this   issue.) 

Whitehaven. — December  1st.  Electricity  Supply  Depart- 
ment. Two  water-tube  boilers  with  superheaters,  economisers. 
pipework,  &c. 

*A  copy  of  the  specification,  &c.,  can  be  consulted  at  the 
Department  of  Overseas  Trade,  35,  Old  Queen  Street,  S.W.I. 


CLOSED. 

Argentina. — A  Government  decree  lias  been  issued  pro- 
viding lor  the  purchase  of  a  quantity  of  rolling  stock,  17 
cranes,  and  various  other  materials  from  German  firms  to  the 
value  of  850,000  pesetas,  for  use  in  the  port. — Renter's  Trade 
Service   (Buenos  Aires). 

London. — L.C.C. — Hii^hways    Committee.      H.    and    l.p. 

switchgear,  for  the  Holborn  and  Streatham  sub-stations:  — 

Sprecher  .t   Schuh    Co.,    i'l:i.7W;. 

General    Electric  Co.,    LtJ.,   £14.(14i. 

British    Thomson-Houston    Co.,    Ltd.,    £15.057.     R  rommenaej. 

Johnson    &    Phillips,    Ltd.,   fU.113. 

Ferguson,    Pailin,    Ltd.,    .fij.llli. 

Metropolitan-Vickers    Electric.d   Co.,   Ltd.,   i;i(i,41b. 

A.   Reyrolle  &  Co.,  Ltd.,  «1G,792. 

Parle    Royal    Engineering    Co.,    Ltd..    il7,0C4. 

Bertram  Thomas,   £U,2H2. 

Switchgear  &   Cowans,   Ltd.,    £17,282. 

British    Thomson-Houston   Co.,    Ltd.    (alternative!,    £I7,S2,'i. 

Metropolitan-Nickers    Electrical    Co..    Ltd.    (alternative),    £18,375. 

Whipp   &   Bourne,   Ltd.,  £22,305. 

The    Committee    states    that    the   lowest    tender 
the    specification,     anti    is    advised    that    the 
British  Thomson-Houston  Co.,    Ltd.,  is  most 
requirements.     The  company    is   at   present    supplying    the 
verters  for  the  sub-stations,  and    it    will   be   an  advantage 
contractor    responsible    for    the    complete    erection    of     the 
plant,    thus    minimising    the   difficulties  of   keeping    the  ex 
.    running    during    the    work    of    reci 


ot    in   accordance   with 

itchgoar    offer    bv    the 

ble  for  the  Council's 


Mexborough. — Seventeen  tenders  were  submitted  to  the 
Urban  Council  for  the  electrical  wiring  material  required  for 
its  housing  scheme,  it  having  been  ananged  that  the  actual 
wiring  was  to  be  done  bv  the  Council's  own  workmen.  After 
the  electrical  engineer,  Mr.  .1.  B.  Feltham,  A.M.I.E.E..  had 
inspected  and  reported  upon  various  wiring  jobs,  it  wa.s  de- 
cideii  to  place  the  order  with  Me,ssrs.  Mylan  &  Smith.  Ltd., 
of  Shefrtelil,  for  .1.  >t  P.  wiring  sy.stem  cable  and  fittings. 


Peterborough. — T'own  Council.     .Actepted:- 


irks,   at  33s.  2d.  p<*r  ton. 


FORTHCOMINQ     EVENTS. 


Physical  Society  of    London.— Friday,    November    Uth.      .\t    the    Imperial 
College.  .South   Kensington,   S.W.      .\t  5    p.m.     Presidential   .tddrcss  bv   Sir 
W.   Bragg,    K.R.S. 
Junior   Institution  of    Engineers.— I'ridav,    Novcn'ber  11th.     .■M    itie  Cnxton 
Hall,    S.W.    M  8  p.m.    Qu.  stions   and   geenro'   disxussion  evening. 
Frida\ ,    Xo\  eiiil>er    18th.     .'\t   7    p.m.    .\nnuiil    general   meeting. 
(MIdlandSection).— Friday,     November     18lh         At      tfie     Birmingha 


ChainU 


Lecture  ' 


'  Coal  .Mining    in  Ur&tt 


■,    November    lllh.     At    the   Grand    Hall, 
8    p.m.     Ladies'   night. 
Chief    Technical   Assistants'    Association.— Saturday.    November   12th.      At 
the  Engineers'   Club,   London.     At   3  p.m.     Discussion  on  iM.ijor  O.   Eww'c 
p.ipor    on    "  The    Sales    Department.'' 
Salford  Technical  and  Engineering  Association.— Satur<l.-iy.  November  12ih. 
.At   the    Royn!   Technical    t^ollege.     M   7  p.m.     Members'  short  papers. 
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Association    of    Eneineers-in-Charee.— Saiurdny,    November    12th.     At    the 

Hoiborn    Keitiur..ni.      Ladiiu.'  night— dinner   and  dance. 
Birmingham  and  District  Electric  Club.— Saturday,  November  12th.    At  the 

Grjnd    Hot.  1.     A:  7  p.m.      I'.i[Kr   on  "  The   Gyroscopic    Compass,      by   Mr. 

H.    K.   btcve.T.or.. 

institution  ol  Civil  Engineers.— Tuesday,  .November  15th.  At  the  Institution, 
Great  Gt-o.-ge  Strc«t,  S.W  .  At  6  p.m.  Paper  on  "  The  Indian  Railwnv 
Gauge    Frobiem,"  by   Mr.    F.   G.    Koyal-Dawson. 

Illuminating  Engineering  Society.- Tuesday,  November  lotli.  At  the  Royal 
St^ittv  of  .\rts,  John  Street,  Adclphl.  W.C.  At  8  p.m.  Reports  on 
progress  during  the  vac.ntion  and  developments  in  gas  lamps  and  electric 
lamps   and  lighting  appliances.  _,        .         .. 

Northampton  Engineering  College  Engineering  Society.— Tuesday,  Novem- 
ber lath.  At  .St.  John  Strc^-t,  Clerkenwell,  b.C.  At  o.30  p  m  Paper  on 
■■  Breaking   Down    Ammunition  in   France,"  by   Mr.    F.   N.    Pickett. 

IniJustrial  League  and  Council.— Wednesday,  November  16th.  At  the  Caxton 
HjII,  \ictoria  Street,  S.W.  Annual  general  meeting;  lecture  on  "The 
Great   Essential   in    Industry."  by    .Mr.  F.  S.   Hitton. 

Paisley  Association  ol  Electrical  Engineers.- Wednesday.  Novcml^r  16th. 
\i  tlic  V.M.C.A.  Buildings,  2,'i,  High  .Street,  Paisley.  M  r.30  p.m. 
Taper  on   "Casting,"    by    .Mr.   J.    D.    Koss. 

Chelmsford  Engineering   Society.— Thursday,   November  17th.     At  the  East 

.Aniilian    Institii:.      >  1    A.;ri.  u,iuro.      .^l    7    p.m.      Paper    on         Poulscn    .Arcs 
as  "Applie.J   t.>    \^  wti- -,"1  .  1- L;i.iphy,"   by    Mr.  C.  W.  Boyle. 
IManchester   Wireless    Society.— Thursday,    November    17th.     At   the  Albion 

Hotel.  Piccadilly,  .Manchester.  M  8  p.m.  Arnual  general  n.eeting. 
Chemical  Society.— Thursday,  November  17lh.  At  Burlington  House,  Picca- 
dilly, W.  At  8  p.m.  Ordinary  scientific  meeting. 
institution  of  Electrical  Engineers.— Thursday,  November  17th  At  the 
Institution,  Victoria  Embankment,  W.C.  At  5.45  p.m.  Special  general 
meeting.  At  6  p.m.  Paper  on  "  Telephone  Line  Work  in  the  L'niled 
States,"  by  Mr.   E.  S.   Byng. 

(North-Eastern  Centre). — .Monday,  November  Uth.  At  the  Armsining 
College.  Newcastle.  .\t  7.15  p.m.  Paper  on  "  Telephone  Line  Work  m 
ih.?    I  nii.-d   Stat(-i."  bv    Mr.    E.   S.    Byng. 

(North-Midland  Centre).— Tuesday,  November  15th.  At  the  Hotel 
.Mctropoic,  Leeus.  At  7  p.m.  Chairman's  {Mr.  W.  fc.  Burnand)  address 
and  sinjki.ng   concert. 

(North-western  Centre).— Tuesday,  .November  15th.  At  the  Engineers' 
Club,   .Manchester.     Al   •    p.m.     Chairman's    \Mti     \< .    Walker)  address. 

(South-Midland  Centre,  Students'  Section).— Tuesday,  November  15th. 
At  the  univerMty,  l>irnungh:im.  Ai  7.o«  p.m.  Paper  on  "  ihe  lesting  ol 
.Materials  used  in  the  .Vl.inulacturc  ol  Electrical  .vlachinery,"  by  Air.  C. 
Dawson. 

(■■werpooi  Students'  Sub-Centre).— Thursday,  November  17th.    .\t  the 
Universitv,    Liverpool.     .At   «    p.m.      informal   discussion  on    "Ihe  Relative 
.Merits  ol'l-Mrect  and  Alternating  Current  in  their  .Application  to  Industry. " 
(London   Students'    Section).— Friday,   November   l»th.     At  the  Institu- 
tion,    \ictoria    l^mDankment,    s.W.l.      M    7    p.m.       Paper    on    "Modern 
Hydro-electric   Practice,"   by    Mr.   E.    E.    Butten. 
Institution    of     IMechanical    Engineers.— Frid,iy.    .November   18th.      At    the 
Insiitutioa      btor.  y  s    lute.     .\i     u    p.m.     Paper    on     "  Ihe    Machinery    of 
floating  Docks,"  o>    Dr.  t.  H.  S.ilmon. 
British    Electrical    Development  Association.- Friday,   November  18th.    .At 
the   Institute  of   Patent    .Agenis.    Staple    Inn    Buildings,    U.C.     At    «    p.m. 
I'apcr    on     "  Salesmanship    in    Wiring    and    Installation     Work,"    by     Mr. 
t.   H.   Freeman. 
Diesel  Engine  Users'  Association.— Friday,  .November  ISih.    At  the  Institu- 
tion   ol    Electrical    Engineers,    Victoria     Embankment,    S.W.      Discussion 
on    "  Some    Recent    Developments   in    Mechanical     Injection    Oil    Engines 
Csing    Heavy    Oils." 
Public  Works,  Roads,   and  Transport  Congress  and  Exhibition.— Friday, 
November   18th   to  .Vovcmber  ailh.     At  the  Koya!  .Agricultural   Hall,  Isling- 


NOTES. 


Educational Universitv    of   Bristol.— .\   4S-page_  set  of 

l/notogravures,  forming  a  pictorial  record  of  the  activities  of 
the  L Diversity,  has  just  been  publi.-,hed.  It  is  believed  to  be 
the  first  proauction  of  its  kind,  and  it  certainly  conveys  a 
better  idea  of  all  sides  of  the  in.stitution — educational,  recrea- 
tional, and  social — than  the  u.sual  "'  calendar."  .\ccompanying 
this  is  an  appeal  for  funds  whereby  it  is  hoped  to  raise  a 
million  pounds,  which  is  necessary  if  the  University  is  to  carry 
on  and  expand  as  it  should.  The  appeal  is  illustrated  by  two 
Kaemaekers  drawings. 

Domestic  Efficiency. — The  discovery  that  a  great  deal  of 
the  labour  entailed  in  the  running  of  a  home  is  superfluous 
appears  to  be  of  quite  recent  date.  A  correct  study  of  the 
possibilities  with  regard  to  the  elimination  of  this  superfluous 
work  leads  inevitably  to  electricity  as  a  means  to  the  desired 
end.  This  is  not  the  result  of  researches  on  the  part  of  elec^ 
trical  engineers,  which  are  liable  to  lack  the  "  human  "  value, 
but  the  conclusion  arrived  at  by  an  expert  in  domestic  science. 
Consequently,  in  an  exposition  organised  by  Miss  Mary 
(iwvnne  Howell  to  point  the  way  to  domestic  efficiency,  elec- 
tricity plays  a  considerable  part.  Miss  Gwynne  Howell,  who 
is  a  contributor  to  our  pages,  holds  no  brief  for  electricity  as 
electricity.  She  Is  an  inve.stigator  into  the  means  for  light- 
ing the  hou.sewife's  burden,  and  as  such  has  had  to  acknow- 
ledL'e  the  pre-eminence  of  tdectricity  as  an  agent  for  accom- 
plishing a  variety  of  household  tasks.  The  exhibition  men- 
tioned includes  cooking,  wa.shing,  cleaning,  and  heating  appli- 
ances, and  Miss  Gwynne  Howell  is  able  t-o  explain  all  the.'se  to 
her  visitors  from  the  point  of  view  which  count."; — the  user's. 
In  fact,  thLs  lady  may  be  called  a  "  consulting  domestic  engi- 
•'oe'-  ■'  and  her  efforts  will  surely  do  more  towards  the  popu- 
larisation of  electrical  methtxlB  than  the  cold,  bard  facts  tjf 
the  salesman,  which,  although  true  (generally),  lack  the  force 
of  actual  experience. 

Irtsli  Water  Power. — .\t  a  recent  .All-Ireland  Industrial 
Conference,  in  Dublin,  Mr.  T.  Tomlinson.  B..^.,  B.A.T..  read 
a  paper  on  "  Economic  Production  of  Power  for  Irish  In- 
dustries." He  said  the  e.-limated  available  energy  in  the 
country  was  five  times  that  at  present  developed  from  imported 


coal,  and  perhaps  more.  The  Iiish  Commissioners  of  the  Fuel 
Kosearch  Board  had  report-ed  that  the  peat  deposits  would 
satisfy  the  power  requirements  of  the  country  at  the  present 
rate  of  cousumptiou  for  more  than  "ioO  years;  and  that  period 
could  be  prolonged  by  the  use  of  water  power.  A  small  water- 
power  plant  at  the  Salmon  Leap  on  the  L-illey  delivered  electric 
energy  at  the  city  boundary  at  a  cost  per  unit  of  U.y'.i'2od., 
while  the  present  cost  per  unit  delivered  at  the  switchboard 
in  steam  stations,  for  coal  only,  exceeded  one  jienny.  He 
suggested  the  institution  of  an  experimental  hydro- 
electric station  on  the  best  and  most  easily  exploited 
fall  on  one  or  more  of  the  fom'  main  water-powers,  supplying 
therefrom  some  four  or  five  small  towns  willing  to  take 
bulk  supply,  feeding  into  standard  systems  of  distribution. 
Prof.  P.  E.  Purcell  said  in  certain  industries  cheap  power 
was  of  secondary  importance;  in  others  it  was  vital.  Power 
from  the  river  Shannon  and  from  the  Erne  might  be  obtained 
at  an  average  capital  expenditm'e  of  ±'50  per  e.h.p.  In  the 
case  of  the  LifCey  and  the  Barron,  the  expenditure  would  be 
from  £100  to  iloO. 

Mr.  L.  J.  Kettle,  city  electrical  engineer,  Dubhn,  said  that 
the  principal  trouble  about  water-power  in  Ireland  was  the 
variable  flow  of  the  rivers.  Dublin  Corporation,  anxious  to 
develop  the  Liffey,  had  decided  to  supplement  the  expert 
advice  of  Sir  John  Grilfith  by  that  of  a  Continental  expert  on 
I  water-power.  The  Lifley  and  the  Bann  would  be  first  ex- 
ploited. Of  com'se,  the  Shannon  and  the  Erne  had  the 
greater  water  power,  hut  they  had  not  the  population  near; 
them. 

International  Conference  on  h.p.  Transmission  Systtims. — 
Tlie  Union  ties  Syndicate  de  I'Electricite,  of  which  Air.  Tribot 
—  Laspierre  is  the  general  secretary,  has  invited  the  following 
countries  to  send  delegates  to  a  conference  to  be  held  at ' 
Paris  to  discuss  the  various  technical  problems  relating  to  h.p. 
transmission  systems  : — Great  Britain,  Belgium,  Spain,  United 
States,  France,  Holland,  Italy,  and  Switzerland. 

The  following  delegates  have  been  nominated  by  the  Institu- 
tion of  Electrical  Engineers  to  represent  the  British  interests : 
Mr.  W.  B.  Woodhou.se,  Mr.  P.  V.  Hunter,  and  Mr.  E.  B. 
Wedmore. 

The  various  National  Electrotechnical  Committees  of  the 
International  Electrotechnical  Commission  have  been  a.sked  to 
assist  in  making  this  conference  as  representative  and  as  sue- 
ces.sful  as  possible.  The  Union  des  Syndicats  de  I'Electricite 
desires  it  to  be  known  that  in  addition  to  the  delegates  from 
the  different  countries  specially  nominated,  the  meetings  will 
be  open  to  all  engineers  who  wish  to  attend.  It  is  proposed 
that  the  conference  should  be  divided  into  three  sections, 
dealing  with  (1)  power-station  operation,  including  sub-sta- 
tions; (2)  construction  of  lines;  and  (3)  distribution.  It  ia 
hoped  that  the  delegates  from  each  country  will  submit  papers 
on  the  subjects  brought  forward  for  discussion. 

Tlie  meetings  will  be  held  at  the  offices  of  the  Union  des 
Syndicats  de  I'Electricite,  Paris,  and  will  commence  on  Mon- 
day, November  'ilst  next,  continuing  until  Saturday,  Novem- 
ber 26th.  No  afternoon  meeting  will  take  place  on  Thursday. 
November  24th,  as  the  celebrations  in  honour  of  Ampeje  will 
be  held,  which  will  be  presided  over  by  the  President  of  the 
French  Republic. 

Reports  of  the  conference  will  be  issued  in  French  and  Eng- 
lish, and  interpreters  representing  seven  languages  will  be 
present  for  the  purpose  of  translating,  if  necessary,  the  f^eci- 
sions  arrived  at.  A  dinner  will  be  offered  to  the  delegates  on 
Thursday,  November  24th,  at  the  Palais  d'Orsay,  and  a  num- 
ber of  visits  and  excursions  are  being  arranged,  comprising  an 
excursion  to  the  deva.stated  regions  in  the  North  of  France 
and  a  visit  to  some  of  the  new  electrical  installations  already 
completed  or  in  course  of  completion.  A  detailed  programme 
of  the  meeting  will  be  supplied  free  of  charge  on  application 
to  the  secretary  of  the  International  Electrotechnical  Com- 
mission, 28,  Victoria  Street,  S.W.  1. 

Electrical  Gas  Lighting. — The  E.D..\.  informs  us  that  a 
mi.sguided  German  genius  has  devised  a  gas-lighting  appli- 
ance consisting  of  a  single  lead  attached  to  the  electrical  circuit , 
and  a  handle  with  a  sparking  point.  The  gas  is  turned  on  and 
the  point  applied  to  the  bmner;  an  eartn  return  is  provided 
by  a  bare  wire  connected  to  the  gas  pipe  or  by  the  stove 
itself.  As  the  E.D.A.  remarks,  "  No  doubt  when  used  this 
device  does  light  the  gas.  but  it  may  do  .all  sorts  of  other  things 
also."  At  the  same  time,  we  refuse  to  believe  that  this  is 
an  "  electrical  development  "  hkely  to  have  any  vogue  in  this 
country  (or  any  other),  and  we  are  therefore  not  unduly 
alarmed. 

All- Russian  Electrical  Congress.— On  October  9th  the 
eighth  .\11-Russian  Electro-Technical  Congress  was  closed.  It 
was  the  first  such  congress  .since  the  year  1913.  We  are 
infoiiiied  that  there  were  about  1,000  delegates,  and  220  reports 
were  submitted. 

According  to  a  report  ^hich  the  Congress  lias  presented  to 
the  Soviet  Government,  the  electrification  of  Russia  is  pro 
gressing  rapidly.  A  few  months'  time  will  see  the  completion  of 
the  Ka.shirsky  "electricity  station,  of  12,000  kW  caapcity,  in  the 
Moscow  district,  and  it  is  expected  to  greatly  assist  the  indus- 
tries of  the  capital  by  placing  at  their  disposal  more  electricity 
than  was  the  case  before  the  war.  At  Pctrograd  a  large  sta- 
tion w-ill  have  been  established  on  the  Neva  no  later  than  the 
spring  of  1922.  In  the  Don  Basin,  all  the  local  plant  is  being 
united  to  form  a  large  new  station  in  the  centre  of  the  anthra- 
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cite  region.  In  the  Urals  a  new  station  is  being  built  at  the 
Kizilovsii  coal  pits,  and  at  the  same  time  dozens  of  small  in- 
stallations are  being  constructed  throughout  Russia  to  meet 
the  needs  of  local  agriculturists.  According  to  the  Economic 
Life,  of  Moscow,  the  Soviet  aims  at  nothing  le.ss  than  the 
electrification  of  all  Russia. — Daily  Mail. 

Appointments  Vacant. — Lectureship  in  electrical  enfjineer- 
iug  £510),  for  the  Bradford  Technical  College;  telegraph 
foreman  (i£440  +),  for  the  Government  of  Nigeria,  Ranway 
Construction  Department;  cable  jointer  (87s.  4d.),  for  the 
Eocles  Corporation  Electricity  Department.  (See  our  adver- 
ti.sement  columns  to-day.) 

War  Memorial  at  Rugby. — On  Saturday,  October  29th,  at 
Kugby,  Field  iVIar.siial  Sir  William  Robertson  unveiled  the 
imposing  memorial  which  has  been  erected  near  the 
Brownsovcr  Road  entrance  to  the  works  of  the  British  Thom- 
,'^on-Houston  Co.,  Ltd..  to  commemorate  the  making  ot  the 
supi'eme  sacrifice  by  '245  employes  of  that  company  in  the 
European  war.  The  ceremony  was  performed  in  the  presence 
111'  between  4,000  and  5,000  persons.  Special  accommodation 
was  provided  for  the  employes  of  the  company  and  their  rela- 
tives, for  the  guests  of  the  company,  and  for  the  dischai-ged 
soldiers.  Useful  service  in  marshalling  the  crowd  was  ren- 
dered by  the  B.T.H.  Fire  Brigade,  the  B.T.H.  Boy  Scout.?, 
and  the  local  police.  The  memorial,  which  was  designed  by 
Sir  Edwin  Lutyens,  R.A.,  consists  of  a  broken  cross  on  a  large 
lircular  base.  It  has  been  executed  in  Portland  stone  and 
weighs  approximately  130  tons.  The  height  of  the  cross  is 
24  ft.  and  the  diameter  of  the  base  22  ft.  On  the  front  of  the 
cross,  facing  east,  is  the  inscription  :  "In  memory  of  vhe 
men  of  The  British  Thomson-Houston  Company,  who  gave 
their  hves  in  the  Great  War."  The  names  of  the  fallen  are 
inscribed  round  the  base;  they  include  the  men  from  all  the 
English  and  foreign  branches  of  the  company.  Mr.  H.  C. 
Levis,  chairman  of  the  company,  called  upon  Sir  Wm. 
Robertson  to  unveil  the  cross,  and  in  doing  so  Sir  William 
mentioned  that  1,795  men  from  the  company's  works  joined 
the  Services,  and  the  memorial  would  be  an  abiding  testi- 
mony to  the  patriotic  response  made  to  the  call  ot  duty  by 
the  workers  of  the  company.  The  Archdeacon  of  Warwick 
subsequently  dedicated  the  cross,  and  six  buglers  from  the 
Territorial  Association  at  Birmingham  sounded  the  "  Last 
Post." 

U.S.  Electric  Vehicle  Market.— Manufacturers  of  electri- 

cally-oijerated  trucks,  who  exhibited  their  products  at  the  New 
York  Electrical  Show  early  in  October,  report  gratifying  re- 
sults, both  in  actual  and  prospective  sales.  One  companv. 
which  manufactures  a  truclc  with  a  locking  differential  ,aud 
other  new  features,  headed  the  list  with  a  total  of  12  sales; 
the  buyers  were  large  users  of  petrol-propelled  vehicles,  who 
wanted  to  make  comparisons  between  the  two  makes  when 
operating  under  identical  conditions. 

Manufacturers  of  electric  passenger  ears  say  that  while 
actual  business  continues  dull,  more  inquiries  have  been  re- 
ceived. 

The  Trackless  Transportation  Co.  reports  that  final  tests  on 
its  improved  type  of  trolley  'bus  were  entirely  satis- 
factory. The  'bus,  which  will  be  used  for  demotlstratiou 
purposes  in  Detroit,  i.s  an  adaptation  of  the  electric  drive  to 
the  standard  low-centre-of-gravity  petrol  'bus  built  bv  the 
Trackless  Corporation.  The  driving  motors  and  control  are 
placed  beneath  the  hood.  The  collector  consists  of  a  standard 
United  States  trolley  base,  a  fourteen-foot  Shelbv  senmle.ss 
steel  trolley  pole  with  a  double-contact  sliding-tvpe  collector 
head  which  is  swivelled  on  the  pole  and  provides  sufficient 
flexibility  for  making  close  contact  with  the  overhead  wire 
under  all  service  conditions. 

The  Packard  Motor  Co.  and  the  VVestinghou.se  Electric 
Manufacturing  Co.  have  also  developed  a  railless  tramwav- 
•  'V^„«'''^^*"^^">'  fli'iven,  and  is  capable  of  hauling  a  maxi- 
mum of  ,30  passengers  and  of  attaining  a  speed  of  more  than 
&  miles  per  hour.  Energy  for  driving  the  'bus  is  furni.shed 
py  a  two-wire  trolley  circuit,  whicli  permits  marked  freedom 
m  turning  to  the  right  or  left  according  to  the  demands  of 
traffic— neuter's  Trade   Si-nucc    (Now   York). 

,  ^  C'*'™  *"'*  Siemens  German  Shares.— On  Tuesda\  list 
the  Anglo-German  Mixed  Arbitral  Tribunal  bryan  the  he'ir 
'"''"' "c''""''"  hy  Mr.  Alex.  Siemens  against  Siemens  *  Ualske 
Ot  Berlin,  for  the  value  of  .'WO  L(tiH)  mnrk  .shares  in  tlio  I'ltter 
concern  (which  were  v,-ilued  nt  .i';i7.4C4  on  Auciist  4th'  l')l.)) 
and  interest  at  the  rate  .if  5  per  cent,  theremi.  and  'a  simi 
rtue  hy  way  of  dividend  on  the  shares  on  .luly  31st.  T^M. 

The  s.s.  '' Barraheel."— This  larsje  twin-screw  Dassen"er 
stwimer  budt  for  the  Peninsular  and  Oriental  Steam' Kn^vi- 
^»t'on  Co.  s  bran.d,  lin"  .cervice.  by  Mes.^r.s.  H.rli.nd  .^  WoHT 
■M.,  was  suof^ssfullv  laun'-he,l  on  Novenibe,-  ,9,-d  at  Belfast' 
in»»  nnncmal  dimensimis  of  the  ve.ssel  are  .5"0  ft.  lo.vt  (U  ft 
MW.  ,(1  ft  rlppn^  .,,,jti,  ,,  f,,.^,,,,  tnnn-.ce  ef  nbnut  13,000  The 
pssel  h;.,,  a  verv  complete  eleetricnl  in«tnllafion.  onn,«istin.-'  of 
ir'ur  mnm  eenerntors,  in  addition  to  whicli  there  is  a  vertical 
11  encnnp  Hrivm^  ""  emerr-pnrv  dvnnmn  sitnat»d  ,,-rll  above 
til  7lrr:-.  ^'^^  -'•-ctrieallv-onernt.d  watertight  doors  n re 
"LfWellT  7-^''"™  *^^  captain-,  bridw.  Amonc  the  other 
flv  Iv  u  •'i'^'"'^'^"  '^"^'"  •""«  "^"liKled  hrne  forced-dra„rrht  fnns 
im  the  hollers,  refrigerating  fans,- and  l.nrge  venfilation  fan'v 


INSTITUTION     NOTES. 

Institution  of  Electrical  Engineers.— There  was  a  very 
large  attendance  at  the  first  meeting  of  the  session  on  the 
3rd  inst.,  when  Mr.  LI.  B.  Atkinson  distributed  the  scholar- 
ship cheques  and  premiums  awarded  for  papers  read  during 
the  last  session.  Sir  John  Snell  propo.scd,  and  Mr  C  II 
Wordmgham  seconded,  a  vote  of  thanks  to  the  retiring 'pr<v 
sident  wnich  was  passed  with  acclamation.  Mr.  J.  S  H  ch- 
faeld  then  read  his  presidential  address,  after  which  he  was 
accorded  a  hearty  vote,  of  thanks  that  was  proposed  by  Col 
R.  E.  B.  Crompton  and  seconded  by  Mr.  LI.  B.  Atkinson 

It  was  announced  that  the  Council  proposes  to  keep  the 
Ins  itution  Library  oi>en  on  two  week-aay  evenings  until 
■  •' ,  ?,-'°-'  °''  alternatively  on  one  evenmg  during  the  week 
.and  Saturday  afternoon  till  5  p.m.  In  order  t^  a^T- 
ain  ^vhlch  two  days  are  most  convenient  to  members  the 
library  will  remain  open  every  evening  and  also  on  Saturday 
a  ernoons  until  the  end  of  the  year,  and  a  record  of  the 
attendance  will  bo  kept.  "  "   ui    wn 

London  Students'  Section.— The  following  are  the  ar 
rangements  for  the  hrs-t  part  of  the  session  .—November  18th 
paper  on  "  Modern  Hydrc^electric  Practice."  by  Mr  E  E 
Butten;  De^^ember  2nd  •■  Automatic  and  Semi-automatic  Rail- 
way Signanmg,"  by  Mr.  H.  S.  Petch;  January  20th  19o" 
.  m""  ^PPi,"^**'°°/  °f  the  Thermionic  Valve  t,i  Telephony"' 
by  Mr.  L.  T.  Hmton  Visits  arranged  for  members  include 
the  Western  Electric  Co.'s  Works,  North  Woolwich,  the  L 
Vwfs.\1i,Xwn.'°""'  ''^"'"^''°°'  '''"'  ^'^^  Cosmos  Lamp 

N0Ri.5-WESTERN  CENTRE.-Mr.  VV.  Walker  is  to  deliver  his 
address  as  chairman  on  November  15th  at  the  Engineers' 
Cmb  Manchester.  The  meeting  will  be  followed^y  a 
smoking  concert.     In  response  to  numerous  requests,  several 

Al  oI^'irT't^^^l  "■"  *°  >^'^'^'''  ''""°g  ^^'^  Pre-sent  sfssion 
About  ±64  has  been  raised  towards  the  £2-50  which  the 
Centre  wishes  to  contribute  to  the  Benevolent  Fund 

Liverpool  SuB-CENTHE.-The  oiiening  meetmg  was  held  on 
November  7th  when  Mr.  Nisbett  delivered  hi.s  inaugural  ad 
dress.  Mr.  Nisbett  dealt  with  electric  lighting,  and  the 
many  possibilities  of  improvement  in  order  to  obtain 
greater  etficiency  and  simplicity  in  installation  and  operation 
He  made  a  plea,  for  greater  consideration  of  the  small  con- 
sumer by  electricity  .supply  engineers.  A  discussion  on  the 
address  was  opened  by  Dr.  Marchant  (who  presided  in  the 
absence  of  Mr.  Dickinson),  followed  by  Messrs.  VVelhourn. 
Clothier,  Lang,  Malpas,  Astley.  Blades.  Wilson,  and  Dennis. 
An  abstract  of  the  paper  will  be  given  in  our  next  is.siie 

Western  Centre.-TIic  first  meeting  of  the  present  session 
was  held  ra  Cardiff  on  November  7th.  The  retiring  chairman 
(Mr.  .'\.  J  Newman)  presided  over  a  large  attendance.  Mr 
A.  C.  MacWhirter  was  inducted  to  the  chair  and  delivered  his 
inaugural  address.  In  his  address  Mr.  MacWhirter  alluded 
to  the  increased  activities  of  the  f 'entre.  and  submitted  figures 
showing  the  meinbership  in  the  South  Wales  and  Bristol  and 
West  of  England  districts,  and  suggested  that  the  time  was 
now  ri[X!  to  consider  the  desirability  of  .separating  the  Centre 
with  the  Bristol  Channel  and  the  river  Severn  as  the  dividing 
,"!r-  ,.■  '\d™tted  that  the  question  of  finance  presented 
dilliciilties,  but  he  con.sidered  that  any  increased  expenditure 
vt""  AT  ,'"^"**'^'^'^  ^'  ^^°  revenue  from  increased  membership 
Mr.  MacVVhirter  reviewed  such  topics  as  industrial  relations' 
commercial  development,  registration  of  electric<al  contractors 
apprenticeship  training,  standardis.ition,  and  industrial  re- 
search. He  indicated  that  employers  must  be  content  with 
reasonable  profits,  and  by  wisdom  and  moderation  seek  to 
lecapture  the  loyalty  of  their  workers.  The  worker,  on  his 
)iiirt.  must  set  rid  of  that  ..suspicion  of  his  emplnver  which  hid 
recently  driven  him  into  short-sighted  and  perilous  cour.ses 

At  the  cIo.se  of  tlie  address  a  discussion  en.sued,  to  which 
Messrs  Chamen.  Alger.  Plevin,  Rogers.  Newman  Nairn 
Burr.  Hughes.  Morley-New,  Strettoii.  Tea.sdel  David  s' 
MacWhirter.  Crnnin.  Evans,  and  Allen,  and  Professors  Bacon 
and  Knox,  contributed. 

Tm-ormal  MECTiNC-On  Mondav  last,  the  fir.st  "  Informal 
Meetniu'  of  the  session  was  held,  in  the  tea-room  of  the 
Institiition.  and  there  was  a  verv  good  attendance.  Mr.  J  S 
If  I'-'bhold  presided,  and  opened  the  di.scussion  on  the  nuestioii  • 

How  best  to  .speed-Ill)  Electrical  Progress."  Numerous 
speakers  followed,  and  the  discussion  was  both  infonnative 
iuul  sui.'ue.stive.  alTor.'ing  abundant  material  for  thought. 
SmokiiiL'  was  permitted,  and  after  the  openintr  sptHvli  a  break 
was  iiiiide  for  refresh  men  t,s— in  fact,  the  procedure  which  had 
proved  so  successful  durin."  previous  sessions  at  anofbev  ivndez- 
vous  was  closely  adhereil  to;  the  usual  informalities  were 
■  ib.served.  with  some  new  cues  thrown  in.  and  our  misgivings 
Jest,  fl'e  proeeedincs  mi-.-lit  heeeip,>  more  formal  at  headqi  .irtc7>! 
happily  proved  to  lie  unfounded. 

(;helni«»or''  Pnc<»neerinrt  Sorietv — At  a  nieetinsj  of  the 
Societ^v  Mr.  T.  C'arkson.  M.T.C.E..  rave  an  int.ere^-t;n0  lecture 
on  C^ke  as  1  Vnf\  for  Commereinl  Vehicles."  After  pnint- 
inc  out  the  de=iraHihtv  of  n^tainimi  iiower  from  whatever 
sonrre.«  oocuwed  naturally  in  the  country  in  which  it  was  re- 
quiied.  Mr.  Clarkson  cave  examnles  of  the  use  of  water  wind 
and  wood  m  the  various  countries  where  these  sources  of 
energy  were  most  easily   and  cheapiv  obtainable.       He   al.<:o 
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«poke  about  coal  and  its  distillation,  alcohol,  and  petrol.  In 
aavocating  the  use  of  condensers  on  strain  lorries,  the  dilh- 
cultv  experienced  in  extracting  the  last  trace  of  oil,  which 
became  emulsified  with  the  water,  and  the  method  of  over- 
coming this  by  an  electrolytic  process  was  dealt  with. 

Roval  Society  of  Arts.— The  followinji  is  a  synopsis  of  an 
addi-ess  ou  -Nvireless  Tele-raphy  "  that  was  given  by  Mr. 
Alan  \  Campbell  Swinlon,  F.R.S.,  Chairman  ot  the  Council 
at  the  inaugural  meeting  of  the  368th  .session  ot  the  Koyal 
Society  of  Arts  on  November  'lad.  Various  methods  '«  per- 
maneiitlv  recording  wireless  signals  were  disiussed  and  illus- 
trated and  an  account  given  of  how-  messages  sent  out  Irom 
\nnapolis  and  other  American  stations  were  photographically 
recorded  in  Paris.  Experiments  were  made  to  demonstrate 
bow  wireless  messages,  both  in  Morse  alphabet  and  in  tele- 
phonic speech,  could  be  recorded  on  a  phonograph,  i or  this 
purpose  wireless  signals,  speech,  and  music  special  y  trans- 
mitted from  distant  stations  while  bemg  made  audible  to  the 
audience  were  phonographically  recorded  in  the  lecture  hall, 
bein"  afterwards  reproduced  for  the  audience  to  hear  a  second 
time*^  Wireless  messages  recorded  in  this  way  from  Moscow. 
Berlin  Rome.  Madrid.  Paris,  and  other  distant  places,  were 
also  made  audible.  The  phonographic  method  of  recording 
enables  messages  that  have  been  transmitted  and  received  at 
too  rapid  a  rate  to  be  read  by  car,  to  be  reproduced  at  much 
slower  speeds  so  that  they  can  be  readily  deciphered.  Ihe 
amplifying  and  other  apparatus  used  in  the  cxpeimients  was 
described  and  experiments  were  also  made  with  the  new 
Johnson-Rahbek  electrostatic  frictional  receiving  telephone, 
with  which  verv  loud  speaking  can  be  obtained. 

Receiving  from  distant  wireless  stations,  such  as  Mantes  and 
Paris,  on  a  small  directional  frame  aerial  situated  in  the 
lecture  hall  was  demonstrated  and  explained,  together  with 
a  method  wherebv  the  absolute  direction  of  the  sending  station 
can  b.'  located.  "Means  were  also  indicated  whereby  the  cor- 
rect time  can  dailv  be  obtained  from  Paris  by  wireless  with 
an  accuracy  amounting  to  one  two-hundredth  of  a  second,  a 
degree  of  accuracy  that  should  suffice  for  most  purposes. 

Institution  of  Production  Engineers.— At  a  general  meet- 
ing of  the  Institution,  to  be  held  at  the  Institution  of 
Mechanical  Engineers  on  November  2.5th.  Mr.  A.  F.  Guyler 
will  read  a  paner  on  "  Drawings  and  Production,"  illustrated 
by  lantern  slides. 

Society  of  Chemical  Industry. — The  engineering  group  of 
the  Society  held  a  meeting  at  Manchester  on  Kovember  4th. 
when  a  paper  on  "  Electrical  Precipitation  "  was  read  by  Dr. 
H.  .1.  Bu.=h.  The  paper  gave  a  brief  historical  account  of  the 
origin  and  procress  of  the  Cnttrell  electrical  precipitation  pro- 
cess, and  dp«!m'->erl  the  fundamental  electrical  phenomena  in- 
volved. The  bulk  of  the  paper  was  devoted  to  examples 
taken  from  actual  practice,  showina  fEe  inodificntions  of  the 
nricinnl  apparatus  ncessitated  bv  particular  crinditions.  Some 
imnnrtant  working  data  were  also  given.  The  Group  is  to 
hold  a  meetinc  on  Xoveniber  '>?nd  at  the  Tn.stitution  of  Elec- 
tricil  F.ncinfprs.  when  Mr.  .T.  H.  We,-t  will  re-'d  a  naper  on 
"  Tlie  Claude  Synthetic  Ammonia  Process  and  Plant." 

The  Physical  Society.— .At  the  Society's  meeting  on  Octo- 
ber 28th,  Mr.  S.  Butterworth,  M.Sc,  read  two  papers.  The 
first  was  entitled  "  On  the  Use  of  Anderson's  Bridge  for  the 
Mea.surement  of  the  Variations  of  the  Capacity  and  Effective 
Resistance  of  a  Condenser  with  Frequency."  The  other, 
entitled  "  Notes  on  Earth  Capacity  Effects  in  Alternating-cur- 
rent Bridges,"  showed  that  an  earth  capacity  acting  at  any 
point  in  the  arm  of  a  bridge  might  be  replaced  by  two  earth- 
jmpedances  acting  at  the  ends  of  the  arm  together  with  an 
impedance  in  series  with  the  arm.  By  integration  the  result 
was  extended  to  small  distributed  capacities.  Two  methods 
were  given  for  the  elimination  of  the  error  due  to  the  end 
impedances.  Complete  elimination  could  only  be  obtained  by 
the  use  of  shields  connected  to  the  ends  of  the  bridge  arm. 

A  paper  entitled  "  An  Automatic  Voltace  Regulator,  by 
Mr.  P.  G.  H.  Lewis,  was  read  by  Mr.  .1.  W.  T.  Walsh,  who 
gave  an  experimental  demonstration.  'I'his  paper  described  a 
method  by  which  automatic  voltage  regulation  to  0.1.5  per 
cent,  mioht  be  obtained  for  such  purposes  as  the,  operation  of 
photometric  standard  lamps  on  an  ordinary  outside  supply  vary- 
ing by  as  much  as  10  per  cent.  The  lamp  was  placed  across 
an  unbalanced  Wheatstone  bridge  of  which  two  opposite  arms 
were  composed  of  tungsten  filament  lamps.  The  increase  of 
resistance  <if  thp'e  lamps,  du'>  to  the  extr.i  current  passing 
through  them  when  the  outside  voltage  ro.'-e.  caused  a  shift 
in  the  balance  of  the  brid"e  such  th.it  tli-^  voltaw  across  the 
photometer  lamp  remained  unaltered  if  the  values  r)f  the  re- 
sistancci  in  the  arms  were  properly  proportioned.  The  power 
taten  WM«  :''out  <(()  times  th'it  used  in  the  rer'ulatcd  eir'-uit 

The  nresiflential  address  is  to  he  delivered  bv  Prof.  Sir 
W  TT.  Brace.  ^'  R  K..  to-day  (Friday)  at  the  Imperial  College 
of  Science  and  Technolotry. 

Birkheck  Colleije — The  first  of  two  free  lectures  bv  Prof. 
«oddv  of  Oxford,  on  "  Tim  Bearin"  of  Physical  Science  on 
Economics  "  was  in'ven  at  Birkheck  College  yesterday  evening. 

Clev^lanH  In'^Wntjon  of  Fnijine<^rs.— Mr.  R.  H.  Archer 
C-inNon.  of  the  Skinninr-rove  Iron  Cn..  T-td.,  in  his  presiden- 
tial aildreafl  to  the  Tnctitntiop  nt  MiVI/UpBhrouffh  on  Novem- 
ber 7th.  in  urging  the  need  of  reliabih'tv  in  works  manage- 
menf.  «aid  the  uss  of  grabs  and  mftgnetB  went  a  long  way 


towards  the  reduction  of  iron  and  steelworks'  costs,  and  there 
was  no  doubt  that  the  future  would  see  the  extended  use  of 
electric  locomotives,  the  more  so  as  accumulat<iis  were  becom- 
ing more  efficieut.  The  po.ssibility  of  running  loromotivca  for  a 
complete  shift  on  one  battery  charge  was  within  reasonable 
distance  of  attainment,  and  they  could  then  hope  to  see  the 
huge  delay  that  now  existed  in  obtaining  coal  and  water,  and 
the  loss  ot"  heat  units  due  to  locomotives  standing  under  steam, 
done  away  with.  < 

If  all  electrical  gear  was  of  the  simplest  and  most  robust 
patttn-n,  many  stoppages  would  be  avoided,  as  there  was  no 
other  class  of  work  where  the  demand  upon  it  was  so  great 
as  in  an  iron  and  .steel  w-orks.  and  nowhere  could  a  single 
failure  dislocate  sucli  a  large  train  of  work. 

Underground  cables  were  a  doubtful  advantage,  and  should 
be  avoided  as  far  as  possible.  There  was  always  the  danger 
of  heavy  traflic  over  lines  or  subsidence  due  to  water  aud 
other  causes  which  allowed  the  cables  to  sag,  and  might  pull 
out  the  joints,  but  the  most  serious  point  was  the  length  of 
time  taken  to  locate  and  repair  a  fault.  (Jverhead  cable.s  cer- 
tainly lent  themselves  to  easy  location  of  faults  and  repair;. 

Using  the  power  house  as  the  centre  of  distribution  liadi 
its  disadvantages,  mainly  due  to  the  danger  of  its  becoming  1 
unwieldy  as  the  plant  grew,  and  in  the  event  of  a  fault,  it  had! 
to  be  looked  for  throughout  the  whole  works,  whereas  with/ 
.sub-.stations  a  fault  w-as  limited  to  quite  a  small  section,  andj 
much  valuable  time  was  saved. 

For  many  years  it  had  been  the  practice  to  o[)erate  auxili- 
aries electrically,  but  there  were  still  .n  few  movements  which  . 
were  operated  by  hydraulic  power.  Electrical  operation  gave  ] 
a  50  per  cent,  better  efficiency  than  hydraulic,  and  it  wasj 
obvious  that  the  latter  should  be  u.'^ed  as  little  as  possible. 
Delay  through  blown  fuses  could  be  avoided  by  the  use  of  oil-^ 
immersed  automatic  circuit  breakers.  When  a  fuse  "blew."! 
a  new  one  was  put  in,  often  heavier,  without  a  look  round  toj 
a,scertain  the  cause  of  the  extra  load,  and  the  new  fuse  would] 
iiroliably  blow  out  before  examination  had  shown  the  cause.  . 
Delay  was  thereby  increased,  and  possibly  a  motor  was  burnt 
out. 

Royal  Institution. — This  year's  Christmas  course  of  juve- 
nile lectiiK  s  will  be  delivered  by  Prof.  J.  A.  Fleming.  F.R.S., 
on  "  Electric  Waves  and  Wireless  Telephony."  in  the  after- 
noons of  December  29th  and  31st  and  .Taniiarv  3rd.  5th.  7th, 
and  Kith. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  irhrther  connected 
with  the  technical  or  the  commercial  side  of  the  profession 
and  industry^  also  electric  tramiray  and  raihraii  officials,  to 
keep  readers  of  the  Ei.ectrical  Review  posted  as  to  their 
movements. 

On  Tuesday  evening  next  the  North-Western  Centre  of  the 
I.E.E.   opens   the  1921-22  .session  with  an    addre.ss  from  the 
chairman.  Mr.  \\.  W.alkrr.    The  proceedings  will  take  place^ 
at  the  Engineers'  Club  in  Albert  Square,  Manchester,  and  a'  | 
smoking  concert  will  follow  the  reading  of  the  address.     Mr, 


Mit.    ALr>EHMAN    W.    W.lt.KER,    OF    MaNCHE.STER. 

Chairman  of  t^e  North-Western  Centre  of  the  I.E.E. 

Walker  is  an  alderiran  of  Manchester.  He  is  a  Lancashirei 
man,  having  been  bon  at  Worsley.  He  was  educated  at  the 
Grammar  School,  Farni'-ortb,  Bolton-le-Moors,  and  nfterw-ards, 
nt  the  technical  schnolt,  there.  .  He  is  engaged  upon  power 
installations  for  textile  mills,  chemical  works,  grain  silos.! 
flour  mills,  and  pneumatic  coal-handling  plants.  He  is  a 
director  of   Messrs.    Henry  Simon.  T.td  .    engineers,   of  Man- 
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Chester,  who  have  works  at  Stalybridge,  near  Manchester, 
at  Bredbury,  near  Stockport,  and  at  Sydney.  Australia.  His 
co-director  in  the  bu.siuess,  Mr.  ill.  D.  Simon,  is  the  new  Lord 
Mayor  of  Manchester.  Mr.  Walker  is  chaiiman  of  the 
National  Joint  Intlustnal  Council  lor  the  Electricity  Supply 
Industry,  and  chairman  of  the  National  Board  lor  the  Jijlec- 
tiicity  Supply  Industry.  He  is,  further,  a  vice-president  of 
the  Electrical  Devclopmont  Association.  His  recreation  is 
mountameering,  whicu  suggests  the  certainty  that  he  will 
maintain  the  proceedings  ol  the  MorthVvestern  Centre  at  a 
very   lofty  standard   of  excellence  during  the   session. 

Viscount  Peel  has  been  appointed  Minister  of  Transport 
(unpaid)  in  the  place  of  Sir  Eric  Geddes  (resigned). 

Mr.  H.  K.  Be.ale  has  been  re-elected  rhairman  of  the  Bir- 
mingham   Electric   Supply   Committee. 

We  are  informed  by  the  Federated  Malay  States  Railway 
at  Kuala  Lumpur  that  our  notice  (Elec.  Kev.,  August  '26th, 
I9'21)  with  reference  to  the  appointment  of  Mr.  Wilkked 
Evans  as  head  of  the  electrical  department  is  not  correct,  as 
Mr.  A.  E.  a.  Eidgway,  M.LK.E.,  A.M.I.Mech.E.,  is  the  head 
of  all  the  electrical  works  on  the  F.M.S.  railways. 

Mr.  W.  Green,  on  retiring  from  the  position  of  works  fore- 
man at  Wimbledon  Coipuiation  electricity  works,  after  '21 
years'  service,  was  presented  by  the  staff  and  employes  with 
an  English  lever  wateh  and  a  gold  albert,  together  with  a 
pair  of  silver  candlesticks  for  Mrs.  Green.  The  presentation 
was  made  by  Mr.  W.  J.  Oswald,  the  chief  assistant  engineer. 

At  the  annual  dinner  of  the  Kent  Section  of  the  Electrical 
Power  Engineers'  Association,  at  Maidstone,  on  Saturday  last. 
Mr.  H.  Wilson,  late  niain.s  .superintendent  at  the  Maidstone 
Corporation  electricity  works,  was  presented  by  Mr.  F.  E. 
Lewis,  on  behalf  of  the  members  of  the  Kent  Section,  with 
a  slide  rule  and  a  gold  pencil  as  a  slight  token  of  the  members' 
appreciation  of  the  good  work  Mr.  Wilson  had  carried  out 
during  his  chairmanship  of  the  Section. 

The  claim  of  Mr.  A.  Pkden  Ruthekfokd,  formerly  chief 
engineer  and  manager  of  the  Leith  Corporation  Electricity 
Supply  Department,  against  the  City  oi  Edinburgh,  for  com- 
pensation for  loss  of  otfice  due  to  the  amalgamation  of  the 
Borough  of  Leith  with  the  City  of  Edinburgh,  has  been 
decided  by  the  arbiter,  Mr.  Percy  Rintoul,  C.A.,  Glasgow. 
Mr.  Rintoul's  final  award  conftrms  his  proposed  finding — 
namely,  a  payment  to  Mr.  Rutherford  of  £4,000  with  interest 
from  the  date  of  the  amalgamation  (November  '2nd,  1920)  and 
the  expenses  of,  and  incidentid  to,  the  arbitration. 

Obituary. — Mr.  Herman  Slooc;. — We  regret  to  learn  of  the 
death  of  Mr.  Herman  Sloog,  at  the  age  of  3'7  years.  He  under- 
went an  oi>eration  in  a  nursing  home,  and  passed  away  on 
Friday  last.  Mr  Sloog  was  a  member  of  the  Institution  of 
Electrical  Engineers,  also  M.S.E.,  and  M.Soc.C.E.  (France). 
He  was  honorary  secretary  to  the  ijritish  Bureau,  Engineering 
Department,  of  the  Office  National  des  Universities  et  Ecoles 
PranciTises  in  connection  with  which  the  lectures  on  hydro- 
electric engineering  were  arranged  at  Grenoble  for  the  list 
summer  vacation.  He  was  also  hon.  secretary  of  the  Groupe 
Inter-Universitaire  Pi-anco-Britannique,  and  the  Societe  des 
Ing^nieurs  Civils  de  France. 

Liedt.-Col.  p.  G.  von  Donop. — We  regret  to  state  that 
Lieut. -Col.  Pelham  George  von  Donop,  late  R.E.,  who  was 
on  the  staff  of  the  Board  of  Trade  as  an  Inspecting 
Officer  of  Railways  from  1899  to  1913  and  Chief  Inspecting 
Officer  from  1913  to  191ti,  passed  away  on  November  7tn,  in 
London,  at  the  age  of  70  years. 

Will. — The  late  Mr.  L.  B.  Schlesinger,  banker,  wlii}  was 
rhiiirman  of  various  electric  lighting  ana  tramway  companies 
(Rhnndda  Torquay,  Mexborough,  and  Musselburgh),  left 
iJl.'L'-TO  gross  and  f  10.5,76'2  net. 


NEW     COMPANIES     REGISTERED. 


Beecroft  &  Partners,    Ltd.   (177,682). — Private   company. 

KtyistiTKi  November  4tli.  Capil.il.  i'1.000  in  £1  shares.  To  carry  on  the 
Im.siness  of  snanufacture-rs.  importers  and  exporters  of  and  dealers  in  ferrous 
.md  non-ferrous  metals,  ores,  alloys,  chemicals,  paints,  colours  and  varnishes, 
oils,  j^reascs,  laboratory  and  electrical  apparatus,  electrical  furnaces  for  the 
manufacture  and  treatment  of  metals,  and  electrical  and  mechanical  equip- 
ment, analytical  and  metallurgical  consultants  and  engineers.  &c.  The  sub- 
scribers (each  with  one  share)  are  :  F.  J.  Beecroft,  Clifle  Field  Road.  Moors- 
brook.  Sheffield,  foundryman;  V.  lieecroft,  8.  Thirlwell  Bank,  Sheffield, 
loundryman.  F.  J.  Beecroft  is  the  first  tlirertor.  tiualification  :  One  share. 
Uegistcr.<i   otfice:    Norfolk    House.   3(!,   Cannoh    StrevC.    Birmingham. 

Davis,  Hudson  &  Co.,  Ltd.  (177.,')88). — 'Private  companv. 

Registered  November  1st.  Capital,  £1,000  in  i'l  shares.  To  acquire  lh.> 
business  of  patentees,  manufacturers,  :i-id  electrical  engineers  carried  on  h\ 
A  Davies  and  F.  R.  Hudson  at  178,  Victoria  Road,  Aston.  Birmingham'. 
Th,  first  directors  arc  :  F.  K,  Hudson.  183.  Slade  Ro.ad,  Erdington.  Birming- 
ham; Mrs.  L.  Davis.  06.  Wenlock  Road,  Handsworth,  Birmingham.  The 
•did  F.  R.  Hudson  is  managing  director  and  chairnian,  and  mav  relriin  office 
•o  long  as  he  holds  S-W  fullv-p.iid  shares.  Qualification  {except  life  directors)  : 
100  shares.  Secretary  ;  F.  R.  Hudson.  Registered  office  :  178,  Victoria  Road, 
Aston.  Birmingham.  ' 

Scintillating  Siijn  Co.,  Ltd.   (177,642).— Private  companv. 

Registered  November  3rd.  Capital.  £4.'300  in  4,000  "  .A  "  shares  of  £1  each 
ani  4,000  "  B  "  shnres  of  Is.  each.  To  carrv  on  the  business  of  exhibitors 
of  eU-ctric.Tl  and  olher  advertising  sii'ns.  electrical  and  other  indicators,  and 
electrical  contrivances  of  all  kinds  for  use  of  advertisement.  &C.  The  sub- 
.vcribers  (e.nch  with  one  "  A  "  share)  arc  ■  K,  C.  Flsmore.  "  Arden."  Meadwav. 
N.W.  11.  director  of  companies;  C.  Russell.  221.  Hampton  Road.  Ilford. 
Essex,  secretarv.  Permanent  directors  ;  E.  C.  Elsmorc  (chairmanN,  H,  S, 
Coleman,  and  W,  H.  Rawling.  Secretarv-  C.  Russell,  Splicitors  Hutchison 
«n1  Cuff.  6,   Stone   BuHtjings.  Unroln's    Inn,    W.C 


t  Camp  Hill,  Birmingham,  and  lo  carry  on  the  business  of  manufacturer* 

notor   accessories,    magnetos    lor    use    with    internal    combustion    engines, 

ufacturers    of    dynamos    for    lighting,    power,    and    other    purposes,    manu- 

of    motor  cars    and    other   vehicles,    &c.     'I  he    subscribers   (each    with 

one  share)    are  :  A.   H.    Treloggan,  310,    Alcestcr   Road.   .Moselcy.    Birmingham. 

nranulacturer;    \V.    L.     Sames.    50,     Keddings    Road,     Moscley,     Birmingham, 

manufacturer.     The   first    directors    are:    A.    H.   Ticlogg'an    (chairman),    W.    L. 

Sames,   Sarah  M.  A.  Treloggan,  E.   Treloggan,  W.  Sames,   and  H.    W.  Sames. 

Registered    office  :   21,   Ombcrsley    Road,    Ualsall    Htalh,    Birmingham. 

Strichen  Electrical  Supply  Co.,  Ltd.  (11,921).— Registered 

in  Edinburgh  .November  1st.  Capital.  £5.00U  in  £1  shares.  To  carry  on  Ih.; 
business  indicated  by  the  title.  The  first  directors  are  :  G.  W.  Sleigh. 
Strichen  Mains,  Strichen.  factor;  G.  Young,  lb",  High  Street,  Strichen,  agent; 
J.  Chalmers,  Ugiebank,  Strichen,  retired  fanner,  J.  .\.  Smith.  1.  High 
Street,  Strichen.  accountant;  G.  Gill.  04,  High  Street.  Strichen,  merchant; 
G.  Kinghorn,  38,  High  Street,  Strichen,  tailor;  J.  Ritchie.  65.  High  Street, 
Strichen,  hotel  keep.-r.  .Minimum  cash  subscription,  l.tJOO  shares.  Qualifica- 
tion :    50  shares.     Registered  office  :   30,    Bridge  Street,  Strichen. 

Oerlikon,  Ltd,,  has  been  registered  with  a  nominal  capital 

of  £40,000  in  £1,000  shares.  The  objects  are:  To  carry  on  the  business 
of  electrical,  hydraulic,  mechanical  and  general  engineers,  suppliers  of  elec- 
tricity, light,  heat,  and  power,  mechanicians,  iron  and  steel  founders  and 
workers,  copper  smelters  and  workers,  &c.  The  signatories  to  the  memoran- 
dum of  association  (each  signing  for  one  sh:.re)  are  :  Hans  Max  Huber. 
Ossingen,  Switzerland,  hon.  professor.  Universilv  of  Zurich;  Samuel  Dietrich 
Schindler,  Zurich,  Switzerland,  manufacturer;  Hans  Carl  Bohn.  Kusnacht, 
Switzerland.  D.Ph.,  L'niversitv  of  Zurich;  Marie  Paul  Robert  Jourdain,  30.  Rue 
Cortainbert.  Paris  (.\VI).  engineer;  Martin  Werner  Schindler.  15.  Rue  de 
Milan,  Paris  9,  manufacturer;  Frederic  Ernest  Hirt.  3,  Rue  Charles  Dickens, 
Paris  (XVI),  engineer;  Gottlieb  Wuetrich.  81.  Bursors  Cross  Road.  Fulham 
Road,  S.W.  6,  engineer.  'J'he  minimum  cash  subscription  upon  which  the 
directors  may  proceed  to  allotment  is  seven  shares  The  first  directors  are  : 
.Samuel  Dietrich  Schindler  and  Martin  Werner  Schindler.  Remuneration  as 
fixed  by  the  company.  The  registered  office  is  at  Oswaldestre  House,  Norfolk 
Street,    Strand,    W.C.  2.    The    file   number    is    177,580. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Rhondda  Tramway  Co.,   Ltd, — Satisfaction  to  the  extent 

.,1  £5.!HI0  on  October  27th.  "1921,  of  charges  dated  .March  24lh.  1911.  November 
l:),n.   1912,    and    March    11th,    1915.   securing   £~250.000. 

Wilson     Hartnell  &  Co.,  Ltd.— Particulars  of  ,£4,032  de- 

b.ntures,  authorised  October  10th.  1921,  present  issue  £3,000;  charged  on 
the  company's  undertaking  and  property,  present  and  future,  including  un- 
called   capital,    subject    to    first    mortgage  debentures 

Issue  on   Octob<r   ISlh,    1921,  of  £1,082   debenluies,   part  of   a  series   already 


CITY    NOTES. 


Amazon  Telegraph  Co.,  Ltd. — For  the  year  ended  June, 
I'J'il,  the  gross  revenue  was  £6S,lid,  and  the  working  expenses 
were  ±'35,018.  Corporation  Profits  Tax  to  .June,  19'Jb.  re- 
quired J6491,  income  tax  .£(5,15-5,  debenture  interest  i;lO,L^l, 
sinking  fund  i'12,4'28,  and  the  balance  is  i'5.790.  This  is  to  be 
c:irried  forward  subject  to  Corporation  I'rofits  Tax.  Owinf^ 
to  the  continued  trade  depression  in  Brazil,  and  especially  in 
the  Amazon  Valley,  due  to  the  fall  in  the  pi-ice  of  rubber,  the 
receipts  have  decreased  by  ±"21.987.  The  directors  are,  in 
consecjuence.  "unable  to  recommend  the  )iayment  of  a  dividend. 
The  s.s.  Viking  returned  to  Para  last  December  on  the  com- 
pletion of  her  charters  to  the  West  India  &  Panama  Tele- 
graph Co.  and  the  Cuba  Submarine  Telegraph  Co.  The  bal- 
ance of  receipts  from  these  sources  has  been  credited  to  the 
expenses  of  cable  steamers.  The  cost  ;iud  amount  of  cable 
used  for  repairs  were  abnormally  high,  but  it  is  hoped  that  the 
expenditure  in  this  respect  will  be  reduced  during  the  current 
year.  All  instalments  of  subsidy  from  the  Brazilian  Govern- 
ment have  been  duly  received. 

Stock  Exchange  Notices. — The  undermentioned  securities 

have  been  ordered  to  be  olTici;illv  (pioted  :  — 

South  Metropolitan  Electric  Light  and  Power  Co.— 45,000 
ordinary  shares  of  i'l  each,  fullv  paid,  Nos.  120.001  to  150.000 
and  400,001  to  115,000:  500  seven  ivr  cent,  cumulative  first 
preference  .shares  of  £1  each,  fully  paid.  Nos.  '"IL'.'.KSO  to 
'293. 4G8;  440  .«ix  per  cent,  cunmlitivp  second  preference  shares 
of  £i  each,  fully  paid,  Nos.  395,9'27  to  390,3(!ti:  and  .f81,(HX) 
four  and  a-half  per  cent,  first  debenture  stock  (redeemable). 

Calcutta  Electric  Supplv  Corponition.— '25(i.0i)O  ordinarv 
shares  of  £1  each,  fully  paid.  Nos.  550.001  to  SOO.OOO. 

Metropolitan  Electric  Supply  Co.— .i'500.000  7-5  per  cent,  ex- 
tension debenture  stock.  1921.  fully-paid  (scrip  certificates  to 
bearer). 

Application  has  been  made  to  the  Committee  to  allow  the 
following  to  be  quoted  oOicially  :  — 

North  Metropolitan  FJectric  Power  Supply  C<i.—f 228,400 
.seven  and  a-half  per  ceiu.  debenture  etock. 

Dealings  in  the  following  have  been  specially  allowed  by  the 
Committee  under  Rule  Iflsa  :-- 

Hankow  T,igbt  &  Power. — ^1,000  seven  and  a-half  per  cent. 
cumulative  preference  .shares  of  £5  each,  fullv  paid,  Nos. 
■1,001  to  S.OOO, 

T;ancashire  Electric  Light  and  Power. — 05.025  new  six  per 
cent  (income-tax  free  up  to  6s.  in  the  £)  cumnlative  con- 
vertible first  preference  shares  of  £1  each,  fullv  -paid.  Nee. 
400,001  to  465,0'25. 

Siemens  Brothers,  Ltd, — The  directors  annotinre  an  in- 
terim dividend  on  the  ordinary  shares  of  Is.  per  share  (at  the 
rate  of  10  per  cent,  per  annum),  free  of  t,ix,  in  respect  of 
the  half-vear  ended   tune  .10th. 
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British  Mannesmann  Tube  Co..  Ltd.— Interim  dividend 
on  the  ordiuarv  shares  of  -4  per  cent.,  free  of  tax.  The 
accounts  for  the  vear  ended  June,  19-21,  are  not  yet  completed, 
but  nu  further  dividend  is  conteinphited  by  the  directors. 

Montevideo  Teleplione  Co.,  Ltd.— The  directors  report 
that  the  net  protit  tor  the  year  ended  July  31st  was  ±-i/.(oa. 
plus  ni  77-2  brought  forward.  After  putting  J^IO.OOO  to  re- 
serve it  is  proposed  to  pay  a  final  dividend  of  d  per  cent., 
free  of  tax,  making  8  per  cent.,  free  of  t^ix.  for  the  year, 
leaving  to  be  carried  forward  il2,157  tor  the  previous  year 
the  profit  on  exchange  amounted  to  ill,0i4.  whereas  for  the 
year  now  referred  to  there  was  a  loss  on  exchange  of  Ml,Wi. 


STOCKS    AND    SHARES. 


Tlesd.w  Evening. 
Whence  all  the  money  comes  nowadays  which  is  so  eagerly 
lakin"  up  new  issues  of  gilt-edged  character  is  something  of  a 
problem  m  the  City.  One  heavy  loan  follows  another  with 
remarkable  rapidity;  still  more  remarkable,  however,  is  the 
way  in  which  these  issues  are  over-subscribed  in  the  first  place, 
or  'readilv  absorbed  if  they  do  not  go  to  the  pubUc  straight 
a  way  Ihe  reduction  in  the  Bank  Kate  to  5  per  cent,  is,  of 
course  a  contributory  reason  m  forcing  out  money  irom 
deposit  accounts.  In  point  of  fact,  however,  it  is  not  very 
unusual  for  the  City  man  to  hear  it  said  that,  with  the  world 
in  such  a  generally  unsettled  condition,  some  people  prefer  lo 
Keep  theu-  money  on  deposit,  rather  than  to  uhe  it  even  m  the 
best  "Stocks  Nevertheless,  the  latter  continue  to  be  readily 
tiken  and  industrial  debentures,  as  well  as  trustee  stocks, 
are  in  brisk  demand.  The  County  of  London  Electric  (  per 
cent  debenture,  for  instance,  has  gone  up  to  7i  premium, 
bringing  the  fuUv-paid  stock  to  a  little  over  lUl.  Lancashire 
1-ower  debenture  has  risen  to  45  premium,  and  the  Shropshire, 
Worcestershire  and  Staffordshire  Ih  iK>r  cent,  debentures,  now 
fully  paid,  have  advanced  to  98,  whic'li  is  1  per  cent,  premium. 
Mersey  Power  debenture  is  'ii  premium.  General  Electric 
7  per  cent,  debenture  keeps  about  95. 

Southland  Electric  Power  6  per  cents,,  guaranteed  by  the 
N'ew  Zealand  Government,  stand  at  9Gi  Clyde  ^  alley  pie- 
terencc  remain  about  their  par  price.  Pear.son  &  Knowles 
7J  per  cent,  debentures,  which  came  out  at  97,  were  lett  with 
underwriters  to  the  extent  of  5-2  per  c«nt.  The  market  opened 
at  -25  discount,  but  support  forthcame,  and  the  price  advanced 
to  iij  discount.  > 

The  railway  market  is  following  with  close  attention  the 
progress  of  the  electrification  schemes  of  the  various  coiii- 
panies,  and  the  prices  of  the  leading  stocks  show  a  noticeable 
tendency  to  improve.  It  is  not  surprising  that  such  an  event 
as  the  amalgamation  of  the  North-Western  with  the  Lanca- 
sbii-e  i  Yorkshire  should  arouse  a  good  deal  of  interest.  The 
preliminary  scheme  for  bringing  this  about  is  to  be  con- 
sidered at  "a  meeting  on  Thursday,  November  17th.  Under- 
ground Electric  shares  are  better.  The  withdrawal  of  the 
L.C.C.  proposal  for  spending  five  millions  on  tube  railways 
disposed  of  whatever  nervousness  had  been  felt  with  regard  to 
this  suggestion.  But,  as  already  noticed  here,  people  are 
apprehensive  lest  the  spending  of  large  cajjital  sums,  even 
tliough  the  financing  may  be  assisted  by  the  Government,  will 
involve  the  placing  of  prior-charge  stocks  in  front  of  existing 
securities.  The  refusal  of  the  Government  to  promote  legis- 
lation for  "  protecting  "  the  London  traffic  combine  again.st 
competition  for  a  few  years,  had  no  effect  upon  prices  in  the 
market. 

Wireless  telegraphy  has  received  a  powerful  advertisement 
through  the  opening  of  the  Radio  Central  New  York  ex- 
change, which  belongs  to  the  Radio  Corporation  of  America, 
formerly  known  as  the  .American  Marconi  Company.  The 
I'resident  of  the  TTnited  States  dispatched  a  message  of  peace 
all  over  the  world  as  a  send-off  to  the  new  in.stallation.  This 
development  is  probably  the  reason  for  t!ie  recent  buying  of 
Radio  ordinary  and  preferred  shares  over  here,  and  it  has 
had  a  sympathetic  effect  in  strenufhening  the  price  of  (he. 
shares  of  the  Marconi  company  itself.  .At  1  H/ICi  they  arc  Is. 
higher  on  the  week.  Riijio  Common  hard(;rK'iI  (h  IDs.  9c]..  and 
the  preferred  to  10s.  3d. 

General  Electrics  have  been  down  fo  18s.  fid.,  bul  'ccovcred 
♦  >  IGs.  9d.  upon  the  completion  of  a  fairly  lan.'e  .selling  order, 
"''he  ■■  n  ■'  preference  rose  Is.  to  Ifis.  M.  Other  maniifactnr- 
inc  shares  are  a  little  in-egular  Edi.sons  droop<'d  to  .Os. 
Siemens  at  '2Vk.  9d.  have  recovered  from  a  nound.  Henley's 
at  U  are  1/lfi  better.  Callender's  Sh-ire  and  Investment  Triist 
r>  ner  «>nt.  debenture  stock  at  $-5}  is  1  points  no.  Amongst 
other  ilebepture  stocks,  it  m.iv  be  noted  that  N'ewcastle-on- 
Tyne  .second  debenture  at  14i  and  South  Metropolitan  4i  per 
cent,  debenture  at  721  are  both  a  point  or  so  to  the  nood. 
River  Plate  Eleetric  6  per  cent,  debenture  stock,  for  which  the 
company  invited  tenders  at  £81  KK.,  could  he  sold  to-dav. 
luesday  at  83*  in  the  market.  If  any  of  the  stockholdws 
offered  their  debenture  to  the  comtianv  at  SOj,  it  may  be  pre- 
sumed that  they  would  be  friinklv  told  the  position  df  the 
pncp  m  the  Stock  Exchange. 


Electricity  supply  shares  are  quiet.  Bromptons  have  re- 
covered theu-  previous  fall,  and  are  up  to  (Ji.  MetropoUtans 
at  3j  are  J  lower.     There  is  not,  however,  much  doing. 

Eastern  Telegraph  ordinary  stock  at  l(.i34  is  again  a  point 
lower,  while  small  falls  have  occurred  in  both  classes  of  (li  ^ 
Anglo-.A.merican  Telegraph  Co.'s  issues.  United  River  Platrs 
are  better  at  5  9/16. 

Brazilian  Tractions  show  a  rise  of  '2J  to  30,  more  hopeiul 
views  being  taken  of  the  outlook  for  the  milreis;  Brazilian 
Government  bonds  are  better,  and  the  recent  severe  slump  in 
Brazilian  Railway  stocks  is  being  partly  recovered. 
Foreigners,  however,  as  a  whole  are  very  quiet.  Mexico 
Tramway  bonds  botl-^  lost  a  ix)int.  'J'here  are  no  changes  in 
Mexican  Light  A-  Power  issues.  British  Columbia  preferred  is 
i  down.  The  rubber  share  list  is  distinctly  firmer,  owing  to  a 
rise  in  the  price  of  rubber  itself,  and  to  optimism  engendered 
by  the  successful  launching  of  the  Rubber  Shareholders'  Asso- 
ciation. Iron,  coal  and  steel  shares  are  also  better,  because  of 
the  indications  which  accumulate  with  regard  to  labour  arriv- 
ing at  a  frame  of  mind  more  amenable  to  reason  in  the  matter 
of  wages. 

The  secretary  of  a  well-known  company  courteously  draws 
attention  to  an  error  in  the  jield  on  certain  shares  as  worked 
out  in  our  table.  The  mistake  has  been  duly  rectified,  and 
this  gives  an  opportunity  for  pointing  out  that  our  yield- 
column  is  calculated  upon  the  last-paid  dividends,  as,  of  course, 
is  bound  to  be  the  case.  At  the  same  time,  the  recent  ex- 
perience of  so  many  trading  concerns  has  resulted  in  reduction 
of  previously-paid  dividends,  that  the  conscientious  commen- 
tator feels  misgivings  lest  the  practice  may  mislead,  should 
the  dividends  in  his  table  be  altered.  However,  this  having 
been  said,  the  reader  is  placed  an.  coiiraiit  v.hh  the  position, 
and  will  have  the  less  ground  for  grievjince  if  expectations, 
based  on  previous  perfoi-mance,  should  suffer  disappointment. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 

Home  Electricity  Companies. 

Dividend  Price 

1919.  1920.       '  1921.'    Rise  or  fall. 

Btomcton  Ordinar; 12  12  6S  +  i 

Chtring  OroBB  Ordinary    ....  7  8  ii  — 

do.       do,       do.       4)Frel,..  H  4i  3k  — 

OhelBsa 4  6  3^  — 

Olty  of  London        13  14  2-/1)  — 

do.       do,    6peroen«,  Pref...  6  6  1116  — 

Ooant;  of  Ijondon 8  8  SJ  — 

do.       do.    6  per  oent.  Pref...  6  6  _li 

Kensington  Ordinary        ....  7  9  4S 

London  Elootrlo       2J  2i  1  — 

do.       do.    6  per  oent,  Pref. . .  6  6  3  — 

Metropolitan 6  7  P^  — ^ 

do.         4^  per  oent.  Pref .      ..  4)       4^  2^^  — 

St.  James' and  Pall  Mall  ..        ..  12  12  63  — 

South  London  ..        ..  fi  7  28  — 

South  Metropolitan  Pref 7  7  16/9  — 

Westminster  Ordinary      ..        ..  10  10  5%  — 

Teleobaphs  ahd  Telephones. 

Anglo. Am.  Tel.  Pre! 6  6  83  —1 

do.  Def li       1)  17  —  \ 

Ohile  Felepbone      6         6  m  — 

CubaSnb.  Ord 7         7  7  — 

Bnstem  Bztension 10  10  16^  — 

Eastern  Tel.  Ord 10  10  164*  — 

Globe  Tel.  and  T.  Ord 10  10  16J  — 

do.       do.       Pref 6         6  9*  — 

Great  Northern  Tel 22  24  iH,  _ 

Indo-Europoan         10  10  30xd  — 

Marconi  25  15  l;;.  +  J. 

Oriental  Telephone  Ord 12  12  2  — 

United  R.  Plate  Tel s         s  6,;.  +   ,'. 

West  India  and  Panama  ..        ..  Nil  Nil  5/-  — 

Western  Telegraph 10  10  16J  — 

Home  Rails. 

Central  London  Ord,  Assented  ..        4         4  49',  — 

Metropolitan U       I J  2"!  +1 

do.  District       ..        ..  Nil  Nil  16"  —  !-. 

UndergroQDd  Electric  Ordinary . .  Nil  Nil  1~;  -(.  i 

do.  do,        "A"       ..  Nil  Nil  ',:  +6d. 

do,  do.      Income    ..       4         2  68^  — 

Foreign  Trams,  &c. 

Anglo-Arg  Trams,  First  Pref.    . .       5i       lai  28  - 

do.  do.      2nd  Pref.       ..  Nil       N,  a},!  — 

do.  do.      6  %Deb.        ..6         6  63   '  —  * 

Brazil  Tractions       Nil  Nil  30  4-9j 

British  Oolombla  Eleo.  Rly.  Pfoe.  6         6  r>9  —1 

do.  do.        Preferred       6  93/-  61  —  A 

do.  do.         Deferred         8  I2t/-  62  —  '  ' 

do.  do.       Deb.       ..        4J       4*  r,"!,  -W 

MhiIoo  Trams  6  per  cent.  Bonds..  NU      NU  6(l  — l' 

do.  6  per  cent.  Bonds..  Nil      Nil  Sn  —I 

MQii(i»n  Ughi  Common    ..        ..  NU      NU  10  — 

do.  Pref Nil      NU  26  — 

do.  iBt  Bonds..        ..  Nil       6  62^  — 

MANrpACTURlNO    COMPANIES, 

Babcook  4  Wllooi 16  16  2,;  +X 

British  Alumlnlnm  Ord 10  10  lx/9  — 

British  Insulated  Ord 16  15  U  — 

Callcnders 16  16  1;.  — 

6i  Prof t*        BJ  189  _ 

Crompton  Ord 10  10  14  6  — 

EdlBon-Swan 10  _  g/.  ~\!i 

do       do.    6  per  cent.  Deb.    ..5         6  ^8  —  ' 

Blectric  Gonstrnotion       ..        ..10  10  16 '9  — 

English  Electric 8         8  76  — 

Do.  Pref «         6  113  — 

Gen.  Eleo.  Pref 64       6A  16/-  — 

do.       Ord 10  In'  18/9  +8/. 

Henley  16  16  Ig  -t-    ,>, 

do.    4}  Pref 4)       4i  34  - 

India-Rnbbet  10  -  ;  _ 

Mnt.-Vlokera  Pie( 8         8  l|,3  — 

Siemens  Ord.  10  10  21/9  4  1/9 

Telegraph  Oon DO  30  21)  — 

*  Dividends  paid  froe  of  Incama  Tax, 
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ELECTRICITY    SUPPLY     IN     THE     UNITED     KINGDOM. 


REPORT    OF    THE     ELECTRICITY    COMMISSIONERS. 


Consents  to  Subscriplivns  to  Aseuciatione. — The  Oomrais- 
sioners  during  the  period  eudiug  March  31st,  19'21,  issued  con- 
sents in  respect  of  the  payment  of  subscriptions  to  the  funds 
of  the  following  Associations  ;  — 

(a)  British  Electrical  Development  Association  (t)  Local 
Authorities). 

(b)  British  Engineering  Standards  Association  (3  Local 
ftuthonties). 

(c)  Incorporated  Municipal  Electrical  Association  (17  Local 
Authorities). 

With  regard  to  the  apphcations  respecting  the  Incorporated 
Municipal  Electrical  Association,  the  consents  of  the  Commis- 
sioners also  covered  the  payment  of  the  reasonable  expenses 
of  attendance  of  not  more  than  two  representatives  of  the 
bocal  Authorities  concerned  (one  representative  to  be  the 
electrical  engineer  or  his  deputy)  at  certain  meetings  of  the 
Association. 

The  Commissioners  have  also  had  under  consideration  the 
question  of  giving  their  consent  to  the  payment  of  Bubscrip- 
tions  by  Local  Authority  undertakers  to  the  funds  of  District 
Joint  Industrial  Councils  formed  in  connection  with  the 
National  Joint  Industrial  Council  for  the  Electricity  Supply 
Industry,  which  was  estabhshed  with  the  approval  of  the 
Ministry  of  Labour.  Further  inquiries  into  this  question  were 
proceeding  at  the  date  of  the  Report.* 

Charges  for  Electricity.— The  Minister  of  Transport  is  the 
sanctioning  authority  for  all  alterations  or  modifications  in 
statutory  provisions  governing  methods  of  charging  and  the 
prices  to  be  charged  for  electricity  by  authorised  undertakers, 
and  a  considerable  amount  of  work  devolved  upon  the  Com- 
missioners in  advising  the  Minister  upon  applications  made  m 
this  connection. 

The  period  covered  by  the  Report  has  been  one  of  excep- 
tional difhculty  to  all  electricity  supply  undertakings,  as  i.s 
evidenced  by  the  large  number  of  applications  which  were 
made  to  the  Minister  of  Transport  for  Orders  authorising 
an  increase  in  maximum  prices. 

In  considering  the  applications  referred  to  them  by  the 
Minister  of  Transport,  the  Commissioners  at  an  early  stage 
were  confronted  with  certain  questions  of  policy  among  the 
most  important  of  which  was  the  question  whether  they 
should  advise  the  Minister  to  re-allow  a  minimum  quarterly 
charge  in  Orders  authorising  an  increase  in  maximum  prices. 

Mainly  through  a  non-understanding  of  the  position,  many 
domestic  lighting  consumers  fail  to  appreciat.e  the  intention 
of,  and  justification  for,  a  minimum  quarterly  charge,  and 
regard  it  as  a  hardship  when  required  to  pay  a  fixed  charge, 
especially  for  the  two  summer  quarters,  when  little  or  no 
electricity  may  have  been  consumed.  The  continuance  of 
such  a  public  utility  service  as  electricity  supply  under  the 
dif&cult  conditions  at  present  obtaining  can,  however,  only  be 
ensured  by  consumers  paying  a  fair  and  reasonable  price  for 
services  rendered,  or  at  their  disposal,  and  by  undertakers 
securing  a  fair  and  reasonable  return  on  capital  expended 
under  statutory  obligation  in  rendering  and  making  available 
such  services.  A  statutory  minimum  quarterly  charge  pro- 
vides a  means  to  this  end,  although  not  the  only  means. 

After  a  full  review  of  the  present  economic  position  of  elec- 
tricity supply  from  the  standpoint  of  authorised  undertakers 
and  domestic  consumers,  they  recommended  the  Minister  of 
Transport  to  re-allow  the  minimum  quarterly  charge  in  Orders 
authorising  increases  in  maximum  prices,  such  charge  to  be  on 
the  following  basis,  namely  :  — 

(a)  In  respect  of  each  of  the  two  winter  quarters,  for  any 
amount  up  to  1.5  units,  15  times  the  authorised  maximum  price 
per  unit. 

(6)  in  respect  of  each  of  the  t*o  summer  quarters,  for  any 
amount  up  to  10  units.  10  times  the  authorised  maximum 
price  per  unit. 

It  should  be  noted  that  undertakers  are  not  compelled  to 
require  a  minimum  quarterly  charge  from  their  consumers, 
and  it  is  open  to  them  to  refiain  from  making  or  to  discon- 
tinue such  charge. 

The  Commissioners  dealt  with  200  applications  made  to  the 
Minister  for  authority  to  inciease  existing  statutory  maximum 
prices.  In  five  cases  the  applications  were  withdrawn  by  the 
applicants.  Each  application  was  closely  investigat<Hi,  and 
au  relevant  circumstances  wci'c  taken  into  cunsiileratinn.  In 
183  cases  an  increase  was  nvoniniciiclril ;  ei;,'lit  ;ip|ilicati(ins 
were  refused,  and  five  were  deferred. 

The  maxima  rccoinmended  included  one  of  Is.  lid.,  '.I  uf 
Is.  2d.,  2  of  Is.  Id..  4  of  Is.  (I'.d..  :nid  Cr.  ,,f  Is,,  the  iviiKinider 
Anging  from  Ud.  to  8d. 


The  Commissioners,  on  May  18th,  issued  their  consent 
under  Section  30  to  the  payment  of  contributions  by  Local 
Authority  undertakers  out  of  the  revenue  of  their  under- 
takings towards  the  expenses  of  the  Electricity  Supply  In- 
dustry District  Council  (No.  10),  Great  London  area. 
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Construction  of  Interim  Horfcs.— During  the  period  under 
review  four  apphcations  were  made  to  the  Minister  and 
were  referred  by  him  to  the  Commissioners  for  investigation. 
One  related  to  the  Lower  Severn  Electricity  District,  in  re- 
spect of  the  purchase  by  the  Minister  of  the  existing  generat- 
ing station  at  Beachley  for  the  purposes  of  a  future  Joint 
Electricity  Authority,  and  the  construction  by  the  Minister  ol 
main  transmission  lines  from  the  station  to  the  l;'orest  of 
Dean,  to  Gloucester  and  to  the  Stroud  Valley.  This  applica- 
tion was  ultimately  withdrawn. 

In  the  case  of  the  Mid-Lancashire  Electricity  District,  the 
National  Electric  Supply  Co.,  Ltd.,  made  apphcation  in 
March,  1920,  tor  the  construction  by  the  Minister  of  an  e.h.p. 
transmission  hue  between  Preston  and  Blackburn,  the  appli- 
cation being  supported  by  the  Corporations.  After  the  Com- 
missioners had  investigated  the  engineering  and  financial  as- 
pects of  the  application,  they  recommended  the  Minister  to 
accede  to  the  application  and  carry  out  the  works.  The  parties, 
however,  found  themselves  unable  to  give  certain  guarantees, 
and  the  matter  was  postponed. 

The  National  Electric  Supply  Co.,  Ltd.,  made  a  second 
apphcation  in  July,  1920,  for  the  construction  by  the  Minister 
of  a  generating  station  at  a  site  on  the  river  Ribble.  This 
was  refused. 

The  Conference  of  the  Mersey  and  West  Lancashire  Elec- 
tricity Authorities  made  application  in  December,  1920,  for 
the  construction  by  the  Minister  of  a  capital  station  at  a  site 
at  Riverside  on  the  Mersey  (including  the  acquisition  of  a  site 
for  the  station)  and  also  of  main  transmission  lines.  The 
decision  of  the  Commissioners  on  the  schemes  dealt  with  at 
the  Inquiry  had  not  been  issued  by  March  31st. 

Overhead  Lines  and  M'ayleaves. — Under  the  provisions  of 
the  General  and  Special  Acts  or  Orders  relating  to  the  supply 
of  electricity,  the  consent  of  the  Minister  of  Transport  is 
necessary  before  authorised  undertakers  may  place  any  electric 
line  above  ground,  except  within  premises  in  the  sole  occupa- 
tion or  control  of  the  undertakers,  and  except  so  much  of 
any  service  line  as  is  necessarily  so  placed  for  the  purpose 
of  supply.  In  cases  where  the  local  authorities  are  not  them- 
selves the  undertakers,  the  further  consent  of  such  an  authority 
was  formerly  necessary  under  the  provisions  of  Section  14 
of  the  Electric  Lighting  Act,  1882,  and  Section  10  of  the 
schedule  to  the  Electric  Lighting  (Clauses)  Act,  1899,  or 
corresponding  provision  in  any  Special  Act  or  Order.  The 
position,  however,  has  been  modified  by  Section  21  of  the 
Electricity  (Supply)  Act,  1919,  apd  where  the  consent  ol  the 
Minister  is  obtained  the  consent  of  the  local  authority  is 
not  required.  The  Cbmmjssioners  have  dealt  with  34  ap- 
plications made  by  authorised  undertakers  for  consent 
to  the  erection  of  overhead  hues,  and  recommended  the 
Minister  of  Transport  to  give  his  consent  in  each  case,  subject 
to  power  being  reserved  to  review  the  situation  upon  the 
expiration  of  a  period  of  five  years. 

Extensions  of  Time  and  Revocation  of  Powers:  Compitlsory 
Worhs. — The  Commissioners  dealt  with  19  apphcations  from 
authorised  undertakers;  after  a  review  of  the  circumstances 
in  each  case,  they  came  to  the  conclusion  that  extensions  of 
time  or  postponements  of  consideration  of  revocation  were 
justifiable,   and  recommended  the   Minister  accordingly. 

Breaking-iip  of  Streets,  dc. — The  Commissioners  dealt  with 
nine  applications  and  recommended  the  Minister  to  give  his 
consent  in  each  case. 

Capital  Issues. — Under  the  Public  Utility  Companies  (Capital 
Tssiie.s)  Actj  1920,  the  Minister  of  Transport  may  consent  to 
variations  in  the  provisions  legulating  the  raising  of  capital 
by  companies  carrying  on  statutory  electricity  undertakings 
where  the  powers  of  raising  such  capital  are  regulated  by 
Sjiecial  Act«.  An  application  for  the  consent  of  the  Minister 
under  the  above-mentioned  .Vcti  was  made  by  the  North  Metro- 
politan Electric  Power  Supply  Co.  and  was  granted. 

Private  Bills. — During  the  last  session  and  the  present  session 
the  Commissioners  examined  all  Privat*  Bills,  and  in  45  case.s 
in  which  electricity  provisions  appeared,  advised  the  Minister 
in  connection  w'ith  his  reports  made  under  Standing  Orders. 

Boroiigli  E.rtcnsions:  Provisional  Orders. — Tlie  drafts  of  22 
Provisional  Orders  were  dealt  with,  and  where  necessary  the 
Commissioners  suggested  to  the  Minister  of  Health  the  in- 
sertion of  provisions  for  the  prot<'ctioi:  of  the  interests  of 
existing  electricity  undertakers. 

MctJiods  of  CJiarying  for  Electricity. — The  Conuni.ssioners  re- 
ceiveil  representations  from  the  British  Electrical  Development 
.Vssociation  on  the  subject  of  the  existing  statutory  provisions 
governing  the  methods  by  which  consumers  may  Iw  charged 
for  electricity.  In  November.  192t\  the  Commissioners  met 
a  deputation  from  a  Tariff  Committee  apiiointed  by  the  .Asso- 
ciation to  discuss  the  matter  in  further  detail,  and  proposals 
involving  an  amendment  of  existing  legislation  were  placed 
before  the  C<im]nissioners.  .\ftor  consideration  of  the  matter 
from  the  points  of  view  of  undertakers  and  consumers,  the 
Commissioners  subsequently  asked  the  Association  to  submit 
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a  fuller  statement  of  tlieir  case,  with  practical  exaanples  of  the 
operation  of  variuus  tariff  systems,  in  accordance  with  the 
ulfer  made  durinj.'  tin-  discussion  in  Movember.* 

Electricltii  (Siirrhi)  Bills.— T\^e  Electricity  (Supply)  Bill, 
19'20,  wa^  introduced  into  the  House  of  Commons  by  the 
Minister  of  Transport  on  April  11th,  1920.  In  December,  19'2<) 
h>-  made  the  following  statement  in  the  House  with  regard 
t..  the  Bill:  — 

"  When  I  introiluced  this  Bill  in  pur.suance  of  the  policy 
lit  tlie  (Toverniueut  as  stattd  12  months  ago  when  the  House 
was  invited  t<j  agree  with  the  Lords'  Amendments.  I  had 
lioped  that  it  would  not  be  considered  by  this  House  to  he 
of  ;in  acutely  controversial  character.  As,  however  this  hope 
has  not  Iv-en  realised,  it  has  not  lieen  found  possible  to  give 
lime  to  its  consideration.  In  the  meantime  the  Electricity 
Commissioners  have  l)cen  dealins;  with  a  mass  ol  preliminary 
work,  and  they  now  advise  nie  that  they  recognise  a  general 
disposition  on  the  part  of  undertakers  and  authorities  in 
various  parts  of  the  kingdom  to  co-operate  in  the  promotiuu 
of  Voluntary  schemes  within  the  ambit  of  the  Act  passed  last 
year.  It  is  not,  therefore,  immediately  necessary  to  invite 
Parliament  to  consider  the  larger  powers  which  are  the  subject 
of  the  Bill  at  present  upon  the  Order  Paper,  though  I  can 
give  no  undertaking  that  at  some  future  date  it  may  not 
l>e  so." 

A  smaller  Bill  was  iutrodui'ed  on  the  following  day  and 
subsequentK  reintroduced  bv  the  .Minister  on  April  I'ith. 
1921.   as  the  Electricity  (Supply)   Hill.   1921. + 


ELECTRICITY     IN     QASE5. 


Tub  opening  meeting  of  the  Noitli-Easteru  Centre  of  the 
Institution  of  Electrical  Engineers  for  the  session  1921-22  was 
held  on  Octobei-  21th.  when  Prof.  \V.  M.  I'hoenton,  O.B.E., 
D.Sc,  delivered  his  inaugural  address  upon  "  Electricity  in 
Gases  as  a  Branch  of  Engineering.  "  'ine  following  is  an 
abstract  of  the  address  :  — 

Fifty  years  ago  Maxwell  predicted  that  rescarcn  on 
electricity  in  gases  would  lie  the  avenue  by  which  the 
constitution  of  matter  might  be  penetrated.  Tliis  has 
tieen  wonderfully  justified,  but  wv  are  far  from  the  end. 
It  is  easy  to  utilise  molecular  energy,  to  make  and  unmake 
molecules;  the  whole  science  of  chemistry  and  of  organic 
life  depends  on  the  power  to  do  this.  There  remains  the 
stupendous  .step  of  unlocking  atoms  into  their  component 
electrons  on  an  engineering  scale,  and  the  still  greater  feat 
of  untwisting  electrons  into  their  mother  ether.  A  loose 
charged  molecvde  is  a  possible  ion.  or  moving  carrier  of  elec- 
tricity. Since  molecules  of  gases  are  separated  more  than 
those  of  liquids,  the  phenomena  depending  on  iouisation  in 
gases  are.  on  the  whole,  simpler  than  those  in  hquids.  Radia- 
tion from  flame  is  by  far  the  most  important  practical  elec- 
trical property  of  gases.  Energy  is  radiated  in  ether  waves 
whenever  an  isolated  charge,  or  an  atom,  a  system  of  both 
kinds  of  electrical  charges,  is  accelerated  or  retarded,  as  when 
it  )8  thrown  int<j  vibration  by  high  velocity  collision.  At  least 
a  fourth  part  of  the  energy  of  the  coal  burning  in  a  boiler 
furnace  whiclj  reaches  the  water  is  transmitted  to  the  heating 
furnace  by  electrical  radiation  from  the  atoms  in  liame  and 
incandescent  coal.  Taking  the  total  boiler  power  in  the  world 
a.s  .5<>  million  horse-power,  at  least  12  million  hor.ie-power 
is  transmitted  to  the  furnace  walls  by  short  ether  waves, 
making  iflHj  or  more  billion  oscillations  a  second  from  atoms 
in    the   furnace  acting  as  electric  radiators. 

Next  ill  engineering  importance  to  radiation  is  electric 
ignition.  The  phenomena  here  are  of  great  complexity.  Igni- 
tion proper  is  not  primarily  a  thermal  process;  the  gases  ol 
the  explosive  mixture  are  activated  or  ionised  both  positively 
and  negatively  by  the  held  aiToss  the  gaji.  and  are  then 
ready  to  enter  into  combination  when  a  moleculo  of  comlnis- 
tible  gas  colliiles  with  one  or  more  of  oxygen,  llie  gases 
luu.st  \u-  freshly  ionised  at  a  certain  critical  intensity  for  coin- 
hinatiou  to  follow  collision.  How  to  produce  this  ionised 
■.late  ill  the  mo.st  efticient  manner  is  the  problem  of  the 
ni.igneto  industry.  There  are  three  ways  in  which  electrical 
action  on  gases  may  cause  ignition,  through  direct  intense 
K.iiisjitii.n  ;  by  collision  of  electrons  with  molecules,  as  in  a 
jump  Bpark  :  or  by  ionii-  emission  from  nrcs  or  their  poles  when 
a  circuit  is  broken,  or  by  thermionic  i mission  from  hot  wires 
I  If  the.-«;.  the  first  is  the  most  ellective  in  gases  of  high  in- 
tlajnmability,  such  as  petrol  vapoiii.  or  coal  gas;  the  second, 
in  p(Kir  mixtures  such  as  blast-furnace  gas.  The  last  is  chiefly 
considered  in  its  relation  to  danger  of  ignition  of  gaees  in 
coal  mines. 

In  the  Diesel  type  of  engine  there  is  no  direct  electrical 
ignition,  but  a  certain  temperature  by  compression  is  neces- 
sary. Considi'ring  all  chemical  combination  us  electrical  in 
origin,  there  are  here  two  jioHsiljilities;  either  that  the  veloci- 
ties of  high  temneratiiie  cfjUision  are  those  at  which  ionisation 
by  collision  with  electrons  can  occur :  or  that  at  the  ignition 
temperature  the  energy  of  atomic  collision  and  vibration  is 
such  that  intensr;  pulses  of  ether  waves  are  sent  out  which 
ionise  the  adjacent  gas  molecules  after  the  manner  of  X-rays, 
but  more  infenMly.  or  that  there  is  some  form  of  therm ioriic 
•  The  statement  was  submitted  in  .April  and  the  matter  is 
iitill  under  investigation. 
i    The  Bill  was  withdrawn  on  August  10th,   1921. 


emission  from  the  gas  molecules  themselves.  The  absence  of 
influence  of  magnetic  fields  on  the  velocity  of  tran-smission 
of  a  gaseous  explosion  favours  the  second  hypothesis. 

Ironclad  sw'itchgear  is  an  example  of  precautions  taken  to 
avoid  flashing  over  following  ionisation  in  gases.  All  air  is 
excluded,  and  in  the  most  modern  forms  of  making  contact 
there  is  no  possibility  of  hve  metal  coming  permanently  into 
contact  with  air. 

When  a  hot-wire  lamp  is  brokeu  in  an  explosive  gaseous 
ini.\.tuie,  ignition  is  possible  but  iii>t  certain.  As  the  tempera- 
ture of  a  hot  wii-e  placed  in  an  iuliaiiunable  mixture  is  raised, 
nothing  happens  below  200  deg.  Centigrailc.  \l  this  tempera- 
turi>.  far  below  red  heat,  a  discharge  of  electrons  from  the 
win;  begins,  for  negative  electrons  are  always  moving  about 
freely  in  metals.  The  gas  around  the  wire  is  ionised  by  this 
high-vel(x-ity  discharge,  and  slow  chemical  combination  begins.. 
The  temperature  of  the  surface  then  increases  until  the  gas 
liurns  freely  in  contact  with  the  wire  at  a  white  heat  without 
flame.  This  is  the  phenomenon  of  surface  combustion,  in 
which  the  greater  part  of  the  energy  is  in  the  form  of  radia- 
tion. 

The  oscillations  which  can  be  made  to  occur  in  an  arc  circuit 
promise  to  be  more  far  reaching  and  permanent  in  radio 
engineering,  for  example,  than  the  u.se  of  the  arc  as  a  .source 
111  light  <'\cepl  for  searchlights.  The  importance  of  electrical 
<iischarge  in  high  vacua  is  shown  in  the  development  ot  the 
X-ray  tube  and  of  the  triode  valve.  The  triode  valve  can  be 
made  to  give  continued  oscillations  at  high  frequencies,  and 
can.  tlu'refore,  be  used  instead  of  a  machine  as  a  generator 
of  waves  in  radio-telegraphy.  As  much  as  five  kilowatts  has 
been  given  out  by  a  single  valve,  and  by  coupling  valves  in 
parallel  large  antenna'  currents  have  been  obtained. 

\Mieu  electrical  discharge  takes  place  in  air  at  atmospheric 
pressure,  not  as  streaming  sparks  but  as  a  corona  glow,  intense 
ionisation  by  coUision  is  produced.  At  low  temperatures  nitro- 
gen compounds  are  very  little  formed,  the  effect  is  almost  con- 
fined to  activation  of  the  oxygen,  which  under  the  intense  elec- 
trification appears  to  break  up  and  lecombine  to  form  ozone. 
This  gas  is  manufactured  on  an  engineering  scale  for  bleach- 
ing or  preserving  foods  and  oils.  It  is  the  negative  ionisation 
which  is  cQ'ective,  and  when  electrical  discharge  just 
tails  short  of  the  spart  stage,  it  is  the  oxygen  that  is  ionised 
first  with  a  negative  charge.  When  streaming  sparks  pass 
with  more  positive  ions,  nitrogen  compounds  are  formed. 
This  point  is  of  importance  in  the  theory  of  ignition,  and  m 
the  protection  of  high-pressure  switehgear  from  the  destruc- 
tive action   of  ozone  and  nitric  acid. 

The  importance  of  the  production  of  solid  nitrogen  com- 
pounds is  recognised  in  Germany  where  many  thousands  of 
tons  are  made  per  year.  In  Scandinavia  the  electric  arc 
method  has  been  worked  to  a  high  pitch  of  efficiency.  Britain 
i^  the  la.st  country  to  place  extensive  manufacture  of  nitrates 
un  a  sound  basis.  A  plentiful  supply  of  nitrogen  for  manures, 
with  intensive  mechanical  cultivation  of  the  ground,  more 
co-operation,  in  fact,  between  engineering  and  agriculture! 
must  come  if  we  are  to  hold  our  own  under  all  circumstances 
of  peace  and  war. 

Clouds  of  smoke  can  be  treated  to  cause  an  aggregation 
and  deposit.  The  essential  is  a  strong  elec'tric;  field  sufficient 
to  produce  strong  clouds  (jf  inns,  electrons,  or  charged  mole- 
cules, and  to  sweep  them  into  contact  with  the  smoke  par- 
ticles, dunging  them  in  turn,  and  carrying  them,  still  colliding 
and  gathering  together,  to  the  separator  The  success  of  sudi 
an  apparatus  depends  upon  the  success  of  one  kind  of  ion, 
and  in  this  discharge  it  is  probable  that  the  negative  ionic 
discharge  plays  the  leading  part. 

Tlie  electricity  of  the  atmosphere  is  by  no  means  negligible 
in  its  bearing  on  engineering  operations.  Tlie  upper  layers, 
ionised  by  radiation  from  the  sun.  form  a  conducting  sheath 
enveloping  the  sunny  side  of  the  earth.  This  sheath  has  great 
influence  on  the  jiropagation  of  electric  waves,  and  on  the 
success  of  ladio-telegraphy  and  telephony.  Electrical  pheno- 
mena on,  or  near,  the  earth's  surface  are  nuely  beneficial  in  an 
engineering  sense.  Electric  storms  are  the  bane  of  tele- 
graphists, and  in  certain  parts  of  the  earth.  South  Africa,  tor 
example,  they  are  of  suflicient  violence  to  shut  down  large  over- 
head power  systems.  To  counteract  the  interference  w'ith 
power  supply  there  is  no  remeily  apart  from  safety  valves  for 
excess  pressure  surges,  and  the  avoidance,  as  far  as  (i.sosible,  of 
running  power  lines  through  lands  having  a  loose  and  dusty 
surface. 
The  addre>:s  was  illustrated  by  a  series  of  experiments. 


Llectru-Hurmunic  Society,— Mr.  J.  S.  HijJibfield,  the  pre- 
sident ol  the  IK. 10.,  is  to  take  the  chair  at  the  concert  (ladies' 
night)  to  be  held  this  evening  at  K  o'clock  in  the  Great  Hall  of 
Cannon  Street  Jlotel.  The  artistes  will  be  ;— Miss  Winifred 
hawson,  soprano;  Miss  Violet  Openshaw,  contralto;  Mr.  David 
Elhs,  tenor ;  Mr.  Ivor  Foster,  baritone ;  Mr.  Jack  Salisbury, 
violinist;  Mr.  Rupert  Ilazell,  entertainer;  Mr.  Will  Bentley, 
entertainer;  Mr.  13ertiard  Flanders,  .\.II..\.M.,  solo  pianoforte 
and  accompanist.  Members  should  take  particular  note  that 
owing  to  numerous  complaints  with  regard  to  the  re.serving  of 
seats,  the  following  new  regulation  has  been  instituted  and 
will  be  brought  into  force  at  this  concert :  "  There  shall  be 
no  admission  to  the  hall  before  7.30  p.m.,  and  there  shall  b« 
no  reserving  of  seats  except  by  occupation." 
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TRADE     CONDITIONS     IN     NEW     ZEALAND. 

A    Promising-]  Market. 


Tut  repuil  Liy  H.M.  Trude  Commissioner  in  New  Zealanii 
[L\ii\  11.  v\ .  JJalton),  wiiicti  has  recently  been  issued  by  the 
iJepanuieut  ol  Overseas  Irade,  reviews  trade  c-onditions  m  the 
jjouiuiiou  lip  to  July  luis  year. 

Alter  rfcauiug  the  cux-uinstances  leading  to  the  financial  and 
commercial  crisLS  that  tue  country  Has  suilereu — which  do  not 
diiler  substantially  liuui  those  outammg  m  other  parts  oi  tUe 
.world — tue  report  says  chat  a  better  leeang  has  been  apparent 
recently  owmg  to  siigui  uarUeiuug  ot  some  markets  lor  iNevv 
Ziealanu  produce,  in  me  opinion  ot  Mr.  Ualton,  JSew  /iealand 
Uas  been  caiigut  only  by  tue  tail  ot  the  storm  which  has  been 
lelt  m  Its  lull  lorce  in  otner  countries,  and  it  is  not  unlikely 
tnat  conditions  will  now  gradually  improve.  Certam  it  is 
tliat  with  a  country  so  productive  and  with  conditions  to 
lavouiauic,  recuperative  powers  must  be  guuu,  uud  tbeie  can 
be  no  question  tnal  development  must  proceeu.  All  tnat  is 
ueedeu  is  careiul  bandling  oi  a  difficult  tiiiancial  situation  and 
a  wiumg  eiiort  on  tbe  part  of  tbe  primary  piuducers  of  the 
roimtry  to  meet  tUeir  own  aimculties  by  btiicr,  and  tbeietorc 
more  economic,  uieibods  of  production. 

ihe  report  deals  at  some  leugtb  with  the  problems  winch 
arose  through  tbe  delivery  ol  goods  trom  abroad,  contracted 
lor  a  long  ume  previously,  in  excess  of  consumptive  requu'i:- 
mentn  at  tbe  time  of  tUen  arrival.  it  also  discusses  ilie 
relative  responsibihty  of  the  diUerent  parties  for  the  ditnculnes 
which  ensued.  This  it  places  largely  on  the  shoulders  of  the 
-New  Zealand  importers,  suggesting  at  the  same  time  that 
those  who  have  more  recently  taken  up  importmg  rather  than 
tne  old-established  tinii.s  have  appeared  to  overlook  certain 
essential  factors  of  business. 

In  connection    with    the    whole    of    the 
Power  oi  question     ol     over-importing,     the     i'rade 

Absorption.  (jommissioner  considers  it   wonderful  how 

New  Zealand  has  been  able  to  bear  the 
strain  and  how,  generally  speakmg,  traders  there,  and  parti- 
cularly the  old-estabhshed  traders,  nave  accepted  the  situation 
ana  liave  stood  by  then-  commitments.  While  there  have 
been  some  cancellations  which  were  hardly  justihed,  and  some 
relusals  to  take  up  goods  which  were  shipped  or  even  actually 
landed,  the  general  body  of  old-estabhsbed  importers  have 
honourably  fulhlled  their  engagements. 

.New  Zealand,  with  a  population  of  little  over  a  milUou,  has 
accepted  goods  to  the  value  of  over  i;85,iKUI,UU0  in  seventeen 
months,  while  her  exports  amounted  to  only  i'6S,000,(JUU  m 
the  same  period,  and  niuuy  of  these  e.xiiorts  were  paid  for 
long  before  the  period  m  which  they  were  shipped.  This 
seems  to  be  sufhcient  proof  of  the  preparedness  of  New  Zea- 
land merchants  to  stand  up  to  then  contracts,  and  it  is  doubt- 
ful whether  there  is  any  ottier  country  iu  the  world  which 
can  show  such  a  record. 

Actual  .stocks,  however,  are  not  phenomenally  great  in 
quantity ;  it  is  the  value  represeuted,  combiued  with  the  diffi- 
culty of  getting  financial  accommodation,  which  is  cau.sing 
distress.  Stocks  are  large,  of  cour.se,  but  it  is  only  iu  certam 
hues  that  they  are  really  in  excess  of  normal.  Consistent 
efforts  are,  however,  being  made  to  clnar  them,  and  all  pos- 
.sible  reductions  are  being  made. 

It  is  difficult  to  foreca.st  the  future,  but,  continues  the  re- 
port, it  Seems  certain  that  before  very  long  there  may  actually 
be  a  shortage  of  goods  iu  this  market. 

"  There  has  been  very  little  new  buying,  particularly  in  the 
soft  goods  trade,  since  September,  I'J'iO.  Most  ships  have 
been  coming  out  in  ballast  for  some  months  now,  and  it  is 
only  vei-y  occasionally  that  .ships  arrive  with  any  quantity  of 
cargo.  In  view  of  the  distance  of  New  Zealand  from  the 
source  of  supply  it  takes  a  considerable  time  for  goods  to  be 
received  in  execution  of  orders,  and  it  there  is  a  revival  iu 
iingland  in  the  near  future,  which  seems  likely,  it  is  not  im- 
probable that  New  Zealand  may  fairly  soon  be  again  in  the 
Dosition  of  linding  it  diflicuit  to  obtain  goods  when  a  demand 
lor  them  exists." 

It  may  be  added  that  the  dilficulty  of  forecast  has  been  in- 
creased since  Mr.  Dalton's  report  was  penned,  by  the  threat 
to  New  Zealand  wool  held  out  bv  the  Forduey  tariff  proposals 
in  the  United  States. 

Mr.    Dalton    still   finds    it   necessary   to 
More  allude  to  the  failure  of  individual  firms  to 

Publicity  keep    their    agents    and    i)rospective    cus- 

Needed.  tomers  informed  of  the  industrial  situation 

as  it  affects  them  at  home.  Dissatisfaction 
has  been  felt  by  importers  generally  in  New  Zealand  concern- 
ing the  treatment  which  they  have  received  sinci'  the  .i\rmis- 
tico.  Much  (if  this  feeling  was  ilu<'  to  misconception  ot  the 
position  in  the  United  Kingdom  consequent  on  the  war.  Few 
people  over-seas  realised  the  extent  ot  the  resultant  disorgani- 
eation. 

.\  further  complaint  is  in  respect  to  goods  which  were  not 
up  to  sample,  but  here  again. these  instances  have  been  due 
rather  to  laxity  than  to  definite  intent.  In  short,  it  niav  be 
said  that  abnormal  conditions  explain  the  whole  matter. 


Summarising  this  section  of  his  reporl,  the  I'lade  ( 'ommis 
sioner  Kays  :  — 

The  one  thing  essential  now  in  New  Zealand  above  auJ 
licyinid  all  others  is  the  adoption  of  methods  to  re-e.stabli.sli 
confidence  in  British  commercial  practice  which,  in  the 
writer's  opinion  unjustifiably,  has  been  rudelv  .shaken. 
General  feehng  here,  both  .among  the  general  public  and  on 
the  part  of  trade,  is  still  strongly  in  favour  of  the  develop- 
ment of  British  trade  with  New  Zealand,  and  all  sections  of 
the  public  are  anxious  to  be  convinced  that  their  former  faith 
ill  Briti.sh  systems  of  trade  need  not  be  revised." 

The   most   serious  complaint   which   has 
Trading  been  heard  in  New  Zealand,   however,   is 

Methods.  that  when  the  demand  trom  otner  markets 

ceased,  British  firms  immediately  un- 
loaded on  the  New  Zealand  market  goods  in  completion  of 
orders  which  had  been  given,  in  many  cases,  years  before, 
and  in  total  disregard  of  ordinary  trade  customs  which  had 
been  well  understood  before  the  war  by  firms  supplying  the 
New  Zealand  market.  It  has  even  been  said  frequently  that 
firms  in  the  United  Kingdom  deliberately  waited  until  prices 
had  reached  the  peak  to  deliver  these  goods,  and  tCHik  care 
that  advice  of  what  they  were  doing  should  not  reach  New 
Zealand  until  the  goods  were  actually  on  the  water. 

In  November  of  last  year,  when  these  complaints  began  to 
be  rife,  the  Trade  Commissioner  issued  a  long  statement  which 
appeared  in  practically  every  newspaper  in  the  Dominion  ex- 
plaining his  views  on  the  situation  with  the  idea  of  attempting 
to  remove  some  of  the  misconceptions  which  undoubtedly 
existed.  In  this  statement  he  pointed  out  some  of  the  diffi- 
culties which  had  had  to  be  faced  in  the  United  Kingdom 
.since  the  end  of  the  war,  and  said  that,  in  view  of  all  the 
cu-cumstauces,  it  was  surprising  that  British  firms  had  been 
able  to  deal  with  overseas  trade  at  all  while  faced  with  such 
difficulties.  He  also  gave  it  as  his  opinion  that  the  fact  that 
large  quantities  of  goods  were  shipped  to  this  market  at  peak 
prices  was  for  the  most  part  merely  a  coincideni;e.  It  would 
naturally  follow  that  firms  in  the  United  Kingdom  could  not 
deal  with  bulk  orders  with  any  facility  until  demand  from 
all  markets  had  eased  slightly:  this  could  only  be  when  prices 
had  reached  the  top;  thus  it  would  follow  that  heavv  dehveries 
cjf  orders  liooked  previoush'  wi>uld  take  place  at  peak  prices. 

It  seems  that  this  must  be  the  natural  and  economic  con- 
clusion of  an  abnormal  period  .such  as  the  world  has  passed 
through  in  the  last  few  years.  But  in  the  main  the  Trade 
Commissioner's  case  for  British  firms  was  based  on  the 
a,s.suinpti_on  that  all  those  firms  which  had  l>een  engaged  in  ex- 
port business  for  years,  which  would  comprise  most  of  the 
firms  trading  with  this  market,  would  realise  that  it  would 
he  a  very  foolish  policy  to  endanger  their  goodwill  in  overseas 
markets  for  the  paltry  advantage  which  they  could  liojie  to  get 
by  doing  what  it  is  alleged  they  have  done;  this  apart  en- 
liiily  from  the  general  principles  of  honest  trading  which  hiive 
always  stamped  British  trade. 

Since  issuing  this  statement  Mr.  Dalton  has  heard  scores  of 
detailed  complaints,  but  has  seen  no  reason  materially  to 
ibniige  the  views  which  he  then  expressed. 

.\s  has  been  anticipated,  the  Govern- 
Hydrolilectric  ment  has  continued  to  attach  great  im- 
Prograrame.  portance  to  an  active  public  works  pro- 
granmie.  in  so  far  as  conditions  will  [vr- 
mit.  Jlydrt^electric  development  has,  of  cour.se.  received  the 
foremost  place  in  the  order  of  importance,  ami  considerable 
strides  are  being  made  in  order  to  get  under  way  the  Govern- 
ment schemes  for  both  Islands.  The  three  main  sources  se- 
lected for  the  North  Island  are  at  Mangahao  in  the  Welling- 
ton district  to  produce  'il.tXXJ  h.p.,  .Vrapuni  in  the  .Auckland 
district  to  produce  iW.tUH)  h.p..  capable  of  extension  to  UW.lXK) 
h.p.,  and  the  intermediate  station  at  NVaikaremoana  to  pro- 
duce 10,000  h.p..  capable  of  extension  to  136.000  h.p.  In  addi- 
tion to  these,  supplementary  supplies  are  to  be  obtained  from 
smaller  stations  in  certain  parts  of  the  Island  and  from  the 
existing  steam  services  at  .\ucklaud  and  WelUngton. 

Constructive  work  is  now  well  in  hand  at  Mangahao.  and 
it  is  estimated  by  tbe  Minister  for  I'ublic  Works  that  the 
installation  should  become  available  in  lOiS.  Work  has  been 
started  also  at  Waikaremoana,  but  owing  to  doubts  having 
Ineii  expressed  as  to  the  elliciency  of  the  foundations  for  the 
propo.sivl  .\rapiini  dam,  the  northern  part  of  the  scheme  is, 
for  the  time,  delayed. 

With  regard  to  the  Smith  Island,  the  .system  will  include 
the  existing  power  station  at  Lake  Coleridge,  the  Dunediu 
City  Council's  plant  at  Waipori  Falls  and  the  proposed  South- 
land Electric  Power  Board's  scheme  at  Lake  ilonowai.  \\"ith 
regard  to  the  latter  station,  tenders  were  recently  called  for 
and  received,  but  owing  to  the  financial  stringency  existing  it 
was  deemed  not  desirable  to  proceed  with  the  full  scheme, 
and  no  tender  was  accepted.  Surveys  will  also  be  made  to 
decide  on  the  most  economical  sources  of  power  in  the  Central 
Ctago,  and  the  northern  and  western  districts  of  the  Island. 
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As  regards  the  station  at  I-ake  Coleridge,  owing  to  the 
heavy  demand  for  electricity,  this  power  house  has  in  the 
past  been  running  at  a  higher  capacity  than  that  provideft 
for,  and  plant  for  an  additional  4,000  h.p.  is  accordingly 
being  provided.  It  is  stated  (hat  in  19-22  a  further  4,000  h.p. 
will  be  provided,  and  that  ultiniat<>ly.  by  the  construction 
of  a  new  tunnel  and  pipe  lino,  the  capacity  of  the  station 
will  be  brought  up  to  alx>ut  8(i.(XlO  h.p.  Meanwhile  anxiety 
as  to  the  maintenance  of  the  water  level  at  the  intake  has 
lieen  removed  by  the  diversion  of  the  waters  of  the  river 
Harper  into  Lake  Coleridge. 

In  January  of  the  present  year  the  Minister  for  Public 
Works  .stated  that  the  money  voted  for  hydro-electric  develop- 
ment would  he  spent  to  the  best  advantage  of  the  Dominion 
as  a  whole.  Meanwhile,  and  again  owing  to  financial  string- 
ency, expenditure  on  public  works  has  had  to  be  seriouslv 
curtailed. 

In  the  Public  Works  Statement  of  19'20.  the  position  of  the 
Government  with  regard  to  hvdro-electric  development  was 
definitely  laid  down.  It  was  stated  that  the  function  of  the 
Government  would  consist  essentiallv  in  the  construction  pf 
the  mam  generating  stations  and  the  main  transmission  lines 
and  sub-stations  from  which  the  pnwor  will  be  sold  in  bulk 
to  local  aistnbuting  authorities.  These  local  Power  Boards 
as  they  have  been  termed,  will  be  responsible  for  the  final 
di.stnbution   of  power  in   the  districts. 

In  connection  with  the  pubhc  works 
British  Success.  which  have  been  undertaken  since  the 
war,  it  is  very  encouraging  to  note  the 
success  of  British  firms  in  contracts  given.  The  Government 
of  New  Zealand  is  extremely  sympathetic  towards  British  in- 
terests in  such  contracts  as  are  to  be  given,  and  British  firms 
them.selves  have  shown  a  strong  inclination  to  do  their  best 
to  take  full  advantage  of  this  sympathy.  Some  very  impor- 
tant contracts  have  been  secured  bv  them  in  the  "teeth  of 
lr)reign  competition,  notably  the  electrification  of  the  Otira 
JcJi?*'  '  •?  ^'""''''""f  ^or  45  railway  locomotives,  a  contract  for 
2,500  railway  trucks,  a  larce  contract  for  rails  and  several 
enialler  contracts  of  considerable  importance. 

Latterly  the  number  of  contracts  let  has  been  limited  bv 
tbe  shortape  of  funds,  but  it  seems  not  unlikelv  that  when 
the  big  contracts  for  hydro-electric  works  come  forward 
tintish  finiis  will,  at  least,  .secure  a  considerable  share  of  the 
Work. 

_  It  if?  also  gratifying  to  note  the  sympathy  toward  British 
interests  which  is  shown  by  the  various  City  Corporations  and 
local  bodies.  In  contracts  for  the.se  authorities  British  firms 
have  also  been  very  successful,  and  it  augurs  well  for  the 
future  that  fhey  have  been  able,  so  soon  after  the  war  to 
prove  their  competitive  abilitv. 


THE     BREWERS'     EXHIBITION. 


was  the  "  Handyvac,"  a  small  portable  suction  cleaner  and 
blower  which,  although  very  hght,  gives  a  high  vacuum. 

Messrs.  Ransomes,  Sims  &  Jekfuries,  Ltd.,  had  on  view 
a  4-ton  "Orwell"  electric  lorry  and  a  "C"  type  electric 
truck  capable  of  dealing  with  a  load  of  4,000  lb.  and  fitted  with 
a  '20-cell  "  Ironclad-Exide  "  battery. 

Messrs.  Rich.ahd  (Urrett  &  Sons,  Ltd.,  and  the  General 
Vehicle  Co.,  Ltd.,  also  .showed  electric  vehicles.  The  former 
had  a  3i-ton  vehicle  with  a  platform  11.3  ft.  long  and  6  ft. 
wide.  'I'he  other  firm  exhibited  a  lorry,  of  similar  capacity, 
made  for  Messrs.  Whitbread  &  Co.,  to  operate  within  a  ten- 
mile  radius. 

The  Hobart  Manufacturing  Co.,  Ltd.,  displayed  and  de- 
monstrated a  number  of  machines  for  use  in   bakeries  and  I 
restaurants,  in   which   the   drive   was   provided    by   a  motor 
incorporated  in  the  design.    Among  these  were  dough  mixers, 
coffee  mills,  potato  peelers,  meat  choppers,  loaf  moulders,  anclj 
a  silver  burnishing  machine.      These  appliances  were  all 
reasonable  size  and  very  efficient  in  working. 

Reads  Bakers'  M.whinery,  Ltd.,  had  two  or  three  example 
of  mixing  machines.     The.se  were  fitted  with  electric  motor^ 
and  operated  through  a.  3-speed  drive.    The  beater  or  mixingj 
blade  has  a  planetary  motion ;  the  speed  is  controlled  by  an| 
accessible  lever. 

Mr.     H.     C.    Si.ixosbv  had  a  stand  bearing  a  niunber 
trucks  of  various  kinds,  including  small  battery  trolleys  and 
trucks  fitted  with  electrical  elevating  gear. 

The  Turbine  Furnace  Co.,  Ltd.,  displayed  the  "  Turbine  '^ 
furnace  described  in  tlie  Electrical  Review  a  short  time  ago 

Messrs.  ,Iohn  Thompson  (Wolverhamiton),  Ltd.,  exhibitedl 
samples  and  models  of  steam  boilers  superheaters,  and  water- 
softening  plant.  The  "  Thompson  "  sectional  superheater^ 
consists  of  a  pair  of  mild  steel  cylindrical  headers  and  a  group* 
of  "  I"  "  tubes  arranged  for  easy  replacement  without  totslj 
dismantling;  they  are  tested  to  350  lb.  per  sq.  in.  ThOiL 
"  Kennicott  "  water-softener  is  fitted  with  a  revolving  sludgeS 
gear  which  prevents  the  accumulation  of  sludge  in  the  bottoraj 
of  the  softener.  The  apparatus  can,  be  fitted  with  a  feed- 
water  heater  to  utilise  waste  heat. 

Messrs.  J.  W.  Flower  &  Co..  in  addition  to  an  electrically- 
driven  rotary  pump  and  n  bottling  machine  driven  by  an  elec-_ 
trie  motor,  showed  an  "  Eclipse  "  electro-hydraulic  stacking" 
crane   similar  to   that    described  in    our   issue   of   May   27ti 

(p.  n76). 

Messrs.  Barrett  &  Elers,  Ittd.,  showed  a  number  oi\\ 
samples  of  moulded  insulating  material.  These  includedj 
"  Belleroid,"  a  non-hygroscopic  material  suitable  for  use  ili^l 
temperatures  up  to  300  deg.  F.,  and  practically  acid-proof;  a 
low-voltage  material  with  similar  heat  and  acid-proof  charac- 
teristics known  as  "  Bellerite  ";  and  "  Bellerock,"  a  material 
which  is  opaque  to  X-rays,  with  a  specific  gravity  only  one- 
fifth  of  that  lead.  A  shield  for  a  Coolidge  tube  was  .shown; 
this  was  about  J  in.  in  thickness,  and,  it  was  claimed,  formed 
a  complete  protection  and  localised  the  rays  through  the  aper- 
ture. 

The  exhibition,  which  closes  to-day  (Friday)  after  a  week's 
run,  is  yet  another  proof  of  the  ubiquity  of  electricity. 


Although  electricity  enters  into  every  department  of  modern 
life,  it  would  not  be  expected  that  in  a  Brewers'  Exhibition  it 
would  appear  to  a  large  extent.  Nevertheless,  a  wide  inter- 
pretation of  the  needs  of  this  particular  industry  permitted 
a  large  number  of  electrical  firms  to  display  their  products 
at  the  recent  exhibition  at  the  Agricultural  Hall.  Of  course, 
the  electric  motor  drive  is  nowadays  taken  for  granted,  but 
apart  from  this  there  were  several  exhibits  of  electrical  in- 
terest. 

The  Falkirk  Iron  Co..  I.td.,  had  a  large  display  of  cooking 
and  heating  apparatus.  The  chief  feature  was  a  large  electric 
range  with  two  ovens,  boiling  rings,  hot-plates,  iSrc  arranged 
for  very  comprehensive  heat  .control.  A  small  cooker  for  use 
in  restaurants  was  shown,  as  well  as  a  somewhat  similar  appli- 
.ance  lor  domestic  use.  The  last  was  of  a  very  convenient  size 
for  the  average  family,  of  strong  construction,  and  with  le- 
markable  heat-retaining  characteristics.  The  cooker  po.ssessed 
a  one-heat  grill,  oven,  and  two  boiling  platen.  The  oven  was 
loaded  to  2,(XI0  W  (3-beat),  the  grill  J, .300  W,  and  each  boiling 

?n*f^i!^'"^T"*^  *'r  '^^'^''  ''^^"''"»''  ■'«  "i*"  R'''".  making  a  total  of 
.).9  kW.  In  addition  to  the  cookini,'  .-ipidiances,  a  number  of 
electric  fires  and  irons  were  exhibited.  The  fires  were  of 
sound  construction  and  of  plain  but  attractive  appearance. 

The  Washing-up  Machine  Co.  demonstrated  a  new  dish- 
washing machine  (the  "  Dreadnought  ")  upon  its  stand.  This 
machine  has  a  tank  divided  into  three  compartments  into 
which  a  basket  is  placed  which  contains  the  plates  and  dishes 
to  be  washed.  The  centre  of  the  tank  has  two  rollers  running 
through  its  length.  On  either  side  of  the  centre  is  a  side 
tank,  in  which  two  fans  revolve  and  force  hot  water  through 
a  narrow  entry  over  the  plates,  at  high  pressure,  while  the 
rollers  slowly  rotate  the  plates,  .securinc  an  even  washing  of 
(•very  surface.  Tlie  three  divisions  are  respectively  for  wash- 
ing, rinsing,  and  sterilising.  The  machine  is  driven  by  a 
.5-h.p.  motor. 

The  Hot-point  Electric  Appliance  Co..  I/td.,  displayed 
examples  of  most  of  its  manufactures — kettles,  irons,  grills, 
dsc,  all  of  very  high  finish.      A  convenient  appliance  shown 


German  Commercial  Propaganda  in  Sweden. — Sua   Day- 

Ugt  AUrhande  learns  th.-it  the  Gcnniiii  .Aussenhandelsverbsnd 
plans  the  establishment  of  a  great  piopagand,a  and  selling 
organisation  in  Sweden,  including  tlie  formation  of  a  per- 
manent giant  exhibition  of  German  goods.  No  less  than  30 
different  industrial  branches  representing  practically  all  kinds 
of  production  are  included  in  the  plan.  An  attempt  is  to  be 
made,  says  the  journal,  to  give  the  organisation  the  character 
of  a  piirelv  Swedi-sh  enterprise.— /i'mfcr's  Trade  Service 
(Stockholm)'. 

Abnormal  Pn^ssurerise  in  Transformers.— In  a  paper 
published  in  the  LE.E.  ■/oi/rn((?  on  "  Abnormal  pressure  rise 
in  transformers  and  its  remedy,"  Mr.  R.  xorikai,  A.M.I.K.E., 
explains  that  in  a  high-pressure  transformer,  abnormal  poten- 
tial gradients  hkely  to  cause  a  breakdown  appear  usually  at  the 
foot  of  the  bushing  and  at  the  end  coils.  The  author  describes 
briefly  a  theory  which  is  applicable  to  both  these  cases  and 
from  which  he  concludes  that  these  d.angers  rnay  be  due  to 
the  incorrect  arrangement  of  electrostatic  capacities.  Follow- 
ing this  theory,  he  shows  that,  by  properly  grading  the  capa- 
cities, it  is  possible  to  avoid  to  a  great  extent  the  dangers  in 
both  the  bushing  and  the  end  coils.  The  correct  gradation  of 
the  capacities  is  shown  to  be  as  follows  :  — 

1.  The  shunt  capacity  (Cs)  iiiu.st  be  graded  so  as  to  increa.sfi 
with  the  distance  from  the  earthed  end  of  the  coil,  or  from 
the  top  of  the  bushing. 

2.  Tlie  capacity  (Cg)  to  earth,  or  to  the  high-pressure  con- 
ductor, should  be  graded  so  as  to  decrease  with  the  distance. 

3.  The  ratio  Cs/Cg  should  be  as  great  as  po.ssible. 

4.  It  is  preferable  to  u.se  a  resistance  in  series  with  the  capa- 
city Cs. 

Experiments  show  that  where  a  transformer  is  exposed  to 
excessive  stress  a  potential  gradient  of  about  20  times  the 
normal  value  may  occur  at  the  end  coil,  and  this  can  be  re- 
duced to  one-third  this  value  by  the  device  proposed.  The 
author's  method  also  prevents  breakdowns  due  to  other  causes, 
such  as  the  decrease  in  tbe  natural  frequency  of  the  coil. 
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NEW    ELECTRICAL    DEVICES,    FITTINGS,    AND    PLANT. 

Bladen  are  invited  to  mhmit  particulars  of  new  or  improved  devices  and  apparatus,  which  will  be  publuhed 
if  con*idered  of  mffic  ent  interest. 


The  "  Brooklite  "  l=kW  Set. 

There  axe  numerous  small  electric  lighting  sets  upon  the 
market,  but  many  of  them  are  made  abroad.  Messrs.  J.  W. 
Bbookk  &  Co.,  Ltd.,  Adrian  Works.  J.owestoft.  have  sent  us 
particulars  of  a  set  which  they  are  now  manufacturing,  and 
which  is  an  addition  to  the  list  of  Briti.<h  makes.  This  is  the 
"  Brooklite  "  1-kW  set,  illustrated  in  fig.  1.  The  engine  is  a 
two-stroke,  '2-b.p.  petrol  engine,  running  at  a  speed  of  900 
r.p.ni.    The  engine  is  direct  coupled  to  a  1-kW  shunt  wound 


Fig.  1. — The  "  Prooklitk  "  1-kW  Set. 


dynamo  through  a  flexible  coupling.  The  shaft  is  extended 
and  a  ]iuiley  mounted  on  it  to  enable  other  plant  to  be  driven 
direct.  The  switchboard  is  of  enamelled  slate  plainly  marked 
with  ivorine  labels  to  prevent  mistakes  in  connecting  and 
operating.  The  battery  recommended  for  this  plant,  and 
usuallv  supplied,  consists  of  thirteen  cells  with  a  capacity  of 
l.«0  Ah. 

Translucent  Plaster  Bewis. 

A  new  departure  in  electric  lighting  has  been  made  by  the 
Z  Electric  L.amp  &  Supplies  Co..  Ltd.,  73,  Newman  Street, 
W.  i,  the  aim  being  to  provide  a  bowl  fitting  with  the  appear- 
ance of  carved  alabaster  without  the  weight  and  expense  thai 
are  usually  concomitants  of  this  material.  The  material  used 
is  pla-ster.  which  can  be  moulded  to  any  desired  shaiie  or  de- 
siRn,  rendered  translucent  by  a  special  proee.ss.  The  easts  an 
reinforced  with  fabric,  and  this  enables  any  colour  or  marble 
"  effect  "  to  be  obtained  in  the  process  of  moulding.  The 
appearance  of  the  bowl  when  not  illuminated  is  similar  to 
that  of  pure  w^hite  marble  or  alabaster.  The  bowl  retains  a 
sufficient  degree  of  opacity  to  prevent  coloured  rays  being 
shed  into  the  room;  the  result  is  a  white  diffused  light. 

"  The  Coventry  "  Chain   Coupllnj^. 

'  The  Coventry  "  chain  coupling  (fig.  2^  has  been  intro- 
duced by  The  Coventry  Chain  Co.,  Ltd.,  Spon  End  Works. 
Coventry,  to  meet  the  demands  of  automobile  and  general 
engineers  for  a  po.sitive  and  flexible  coupling  constructed  for 
high  duty  and  long  life.  Tlie  unit  comprises  a  standard  du- 
iilex  roller  chain,  provided  with  suitable  coupling  bolts  at  in- 
tervals, and  two  sprocket  wheels,  each  having  a  boss  on  one 
side  onlv  bored  to  suit  the  respective  .shaft  diameters.  Its 
design  is  .such  that  a  high  factor  of  .^afetv  on  the  duplex 
chain  is  aut-omatically  obtained,  owing  to  the  stresses  being 
divided  equally  over  the  teeth  in  the  coupling  flanges  or  chain 
sprockets.  The  coui.ling  is  perfeetlv  balanced,  being  machined 
all  over,  is  practically  inde.struelible,  transmits  a  large  power 
for  its  size,  and  needs  no  lubrication.  It  is  in  no  way  affected 
py  atmospherical  conditions,   and  the  cost  of  maintenance  is 


practically  negUgible.  The  J-in.  maximum  bore  coupling  will 
transmit  ".8  h.p.  at  100  r.p.m.,  and  the  5-in.  size  180  h.p- 

Pig-  3  illu-strates  the  facility  with  which  the  two  halves  of 
the  coupling  can  be  disconnected-  The  removal  of  a  cotter 
pin,  nut  and  bolt  permits  the  chain  to  be  wrapped  off 
the  coupling  easily  and  quickly.  In  cases  where  the  coupling 
is  used  to  operate  magnetos  and  other  devices  where 
"  setting  "  is  called  for,  the  removal  of  the  chain  as  indicated 
above  permits  of  the  relative  positions  of  the  teeth  being  modi- 
fied to  give  the  angular  adjustment  usually  necessary  in 
l)ractice. 

The  coupling  is  not  designed  to  replace  universal  joints 
where  considerable  angular  motion  has  to  bo  taken  care  of. 


Figs.  2  axd  3.—"  The  CovEXTRy  "  Chain  Coupling. 

out  can  be  fitted  where  the  angular  motion  does  not  exceed 
■2  degrees.  The  coupling  also  permits  of  relative  end  move- 
ment between  the  two  shafts,  but  this  end  movement  should 
be  limited  to  an  amount  equivalent  to  one-sixteenth  of  the 
.shaft  diameter. 

The  couplings  are  stocked  in  standard  sizes  from  J  in.  to 
3  in.  bore,  and  can  be  re-bored  to  suit  six^cial  requirements 
up- to  the  maximum  bore  iJerraissible. 

Chain  couplings  can  be  manufactured  in  other  sizes  to  meet 
special  circumstances,  and  the  company  is  making  a  speciality 
of  small  couplings  for  operating  magnetos. 

A  "  Carron  "  Grate  Suite. 

Carron  Company,  Falkirk.  N.B.,  has  put  on  the  market 
some  well-designed  electric  fires  and  accessories  to  conform  to 
the  ordinary  type  of  fireplace.  Fig.  4  .shows  one  of  these 
suites,  which  are  carried  out  in  any  design  to  harmonise  with 
their  surroundings.    The  one  illustrated  includes  a  dog  grat« 


Carron  "  Or.ate  Suite. 


with  an  "  arnuuir  bright  "  linish.  lutving  panels  and  kerb  in 
the  same  stylo  and  a  marble  surround,  hearth,  and  appro- 
priate mantel.  A  number  of  de-signs  are  on  view  at  the  com- 
pany'a  showrooms,  50,  Berners  Street,  Oxford  Street,  W-1. 
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THE     INTERNATIONAL    MOTOR     EXHIBITION. 


The  "  Motor  Show."  as  it  is  familiarly  cailoil,  tliat  is  being 
held  in  i^oiiiloii  this  week  is  the  fifteenth  of  the  series 
orpanised  h\  the  Society  of  Motor  Mauufactuiers  and  Traders, 
I. til.,  in  roiijiiiK'tioti  with  tlio  Royal  .\utotuobile  Club — an 
auiiuul  event  which  oilers  an  unrivalled  opportunity  to  a  large 
and  constantly  growing  national  industry  to  display  its  newest 
products,  and  supplies  the  means  of  calling  public  attention 
to  the  never-ceasing  success  of  research  and  improvements 
in  craftsmanship. 

Tlie  holding  of  the  exhibition  concurrently  at  the  White 
City  and  Olyrnpia  was  again  found  to  be  a  necessity.  The 
whole  show  is  international  in  character  (excepting  only  the 
products  of  late  enemy  countries),  and  each  part  is  represen- 
tative of  all  sections,  except  that  the  Motor  Boat  and  Marine 
Engine  Section,  which  is  re-introduced  this  year  as  a  feature 
of  the  annual  .show,  is  wholly  located  at  the  White  City.  In 
this  section  Mkssks.  .].  W.  Brookk  A  Co.,  Ltd.,  exhibit 
a  new  l-k\V  self-contained  electric  lighting  set,  whicli  is 
described  on  the  l)revious  page,  complete  witli  a  switcb- 
lioard  and  .-.elf-starting  gear  actuated  by  energy  derived  from 
a  battery.  The  outfit  is  suitable  for  either  yacht  or  liouse 
lighting. 

The  total  number  of  exhibitor.s  is  ,571,  an  increase  of  02 
over  the  record  entry  in  1!)20.  and  approximately  1,000  motor 
cars  comi)rining  l.'jl  dilTerent  makes  are  available  fi^r  in- 
.spaction.  Nevertheless,  only  the  cars  on  two  of  the  stands, 
both  at  the  White  City,  can  claim  to  arouse  any  electrical 
mterest.  and  that  on  account  of  their  adoption  of  the  Entz 
magnetic  system  of  transmission  which  has  been  fully  dealt 
with  in  oui-  pages.  Tlie  "  Magnetic  "  car  (M.\gnetic  Cm: 
Co.,  i.Ti),)  is  driven  by  a  ]").9-h.p..  4-cyhnder  engine  with 
B.T.H.  magneto  ignition,  while  on  the  30/.50-b.p.,  8-cylindcr 
chassis  a  B.L.I.C.  magneto  is  fitted.  The  "  Crown  Mag- 
netic "  car  (J.  L.  Grown  Motor  Co.,  Ltd.),  which  was 
shown  last  year  also,  is  driven  by  a  30/30-h.p.  G-cylinder 
"  Silent  Knight  "  engine,  with  S.E.V.  magneto  ignition;  two 
magnetic  and  two  internally-expanding  mechanically-operated 
brakes  are  fitted  to  the  rear  wheels,  and  the  car's  petroi  con- 
sumption  is  stat<>d  to  be  IS  m.p.g. 

The  accessories  .section  of  the  exhibition  is  a  large  one.  and 
it  is  here  that  tlie  electrical  gadgets  are  to  be  seen.  They 
consist  mostly  of  lighting  equipments:  engine-starting  devices; 
Ignition  systems,  including  many  types  of  magnetos  and 
sparking  plugs;  accumulatoi-s;  cable  and  wire;  electric  horns, 
&c. 

Messrs.  C.  .»\.  Vandlrvell  &  Co.,  Ltd..  announce  that  after 
.1  long  period  spent  in  testing  all  kinds  u(  antidazzle  devices 
snhmitted   to  them  for  motor  lamps,  they  have  decided   that 


Fig.  1.— The  Er>;cTnic  I'icthometkr. 

the  one  which  will  meet  the  requirements,  and  is  nearest  to 
the  ideals  of  the  Transport  Ministry,  is  that  made  under  the 
Grubb  patents,  which  was  recently  described  in  our  columns. 
Messrs.  Vandervell  have  therefore  arranged  to  fake  over  tlie 
world  rights  for  the  manufacture  of  tliis  lamp,  which  in 
future  will  be  known  as  the  "  C.A.V.  Non-Dazzle  Lamp," 

MFSSTiS.  ?.OTiiF.RH\M  iV  SoNS.  Ltd,,  demon.stmte  the  work- 
ing principles  of  the  electric  petrometer  and  "  super-vac  " 
(Bowden's  patent)— an  instrument  designed  for  the  purpose  of 
measuring  and  recording  with  accuracy  the  volume  of^  liquid 


flowmg  through  a  pipe,  or  lor  delivering  separate  quantities. 
The  instrument,  which  is  illustrated  in  hg.  1,  has  been  passed 
by  tiie  Board  of  Irade  as  a  legal  measuring  device,  an<l  is, 
tlicrcforo,  the  only  liquid  measuring  in.strunu'nt  to  be  ap- 
jirovcd  by  the  British-  oovernment.  It  is  claimed  that  the 
electric  petromet<'r  complies  with  tbr  icquinnients  of  the 
Kxplosives  pi'partmcnt  of  the  Home  Ullice;  that  the  vi.scosit.\ 
of  the  liquid  to  be  measured  does  not  affect  its  accuracy  ol 
working,  and  that  its  measurement  cannot  vary  through  com- 
ponent parts  wearing  out — in  fact,  it  has  been  carried  I'oi 
■  thousands  of  miles  "  clamped  to  the  handlebar  of  a  motor 
bicycle. 

The  instruments  can   be  made  for   any   desired  feed,  i.e.,  I 
vacuum,  gravity,  or  pressure;  the  consumption  of  electricity 
is  very  small ;  any  voltage  may  be  used ;  and  its  action  is  us  I 
follows: — The    liquid    flows    into    the    instrument  through  a  I 
valve  at  the  bottom.     When   the  chamber  is  full  it  is  per- 1 
mittod  to  slowly  enter  the  tube  at  the  top  where  it  raises  the! 
tioat  and  this,  in  turn,  makes  the  electric  connection  in  the! 
body   of   the   ve'^scl  which  immediately  cuts  off  the   flow  afj 
licpiid  and  at  the   same  time   opens  tiic   outlet   valve.       Tiie  | 
bciuid  then  flows  to  the  desired  place,  and   when   the  ves,Ml  i- 
I'lupty  the  discharge  valve  is  closed  by  the  float  in  the  botlcirn 
tube,  making  another  electric  connection  which  automaticall', 
re-o|)cns  the  inlet  valve.     These  instruments  can  Ih'  made  tn 
deliver  the  smallest   quantity    up   to  aiiy  desired  voliinie;  arc 
not  controllable  by  hand,  and  it  is  not  possible  by  any  derange- 
ment to  give   short  measure.     On  .  the   registering   device  fur 
inotnr   vehicles   there    are   two   sets   of  hands,  one  gives  ilic 
gi'o.'s  quantity  that  has  passed  through  and  this  hand  cannnt 
be  inteifered   with.     Tlie   other  hand  gives  the  amount   u.seii 
fnr  either  a  test  or  trip  and  can  be  re-set  at  will. 

Another  intcrc,--ting  device  is  the  Rolph  combined  tail  laiiii 
;m<l  fraflir  Warner  (Mkssks.  .\i,m,;n-Li\  i.ksidgk.  Ltd.).  wbii-li 
illinninati's  the  number  plate,  exhibits  the  regulation  red  rear 
light,    and   enables   the  driver  of   the   car  to  signal   to  traffic 


Vui.  '2.— Thi:  Kill, I'll   Timi  ic   sV.mjnki:. 

lirliMul  him,  as  show'n  in  Cg.  -.  The  device  is  operatei 
nii'i'lianicallv,  the  signal  "  slow  "  being  made  automaticalbl 
(lii'cctly  the  clutch  lever  is  depressed  or  the  foot  brake  i 
applied;  the  .signal  "stop"  is  operated  by  the  hand  brakcj 
The  direction  signals  "  right  "  and  "  left  "  are  shown  h.'l 
arrows,  and  are  operated  by  a  simple  lever  attached  to  th'; 
steering  column.  They  are  not  automatic,  as  the  driver  s  in 
tention  to  turn  has,  of  course,  to  be  made  known  some  tiui' 
before  the  corner  is  reached. 

.'\nother  contrivance  intended  for  the  same  purpose  is  tb 
"  Arrota  "  .signal  (Arhot.^  Electrical  it  Motor  ,\ccessorik 
Co,,  Ltd.),  which  also  attracted  attention  at  the  .show  la; 
year.  It  consi,sts  of  three  main  component  part,s — arrov, 
at  the  front  and  rear  of  the  car  and  the  control  mechanisr 
inside  it.  The  driver  moves  the  control  handle  in  the  direr 
tion  in  which  he  wants  to  go;  the  arrows  are  locked  in  an 
of  their  positions,  and  each  time  they  are  moved  the  electri 
horn  is  .sounded.  The  switch  that  controls  the  I'lmjis  insid, 
the  arrows  for  night  work  is  also  carried  on  the  control  bo: 

In  conclusion,  it  might  be  noted  that  the  Tsotta  Fraschii 
car.  which  comes  from  Italy,  is  (itt<'d  with  a  complete  elcj 
tfical  ec|iiipnient  from  Stuttgart. 


"  Rocking-horse  Power." — Under  this  title  the  Evcnih 
.Vfie«  publi.slies  a  Hriiicr  message  from  Quebec  announciij 
the  invention  of  a  generator  driven  by  a  rocking-horse,  whiH 
is  capable  of  providing  power  to  a  washing  machine,  sew-in 
machine,  or  other  domestic  appliance.  The  old  claim  thi 
'  A  child  can  work  it  "  would  seem  very  applicable  to  th| 
idea.  On  the  other  hand,  if  tlie  child  discovers  that  it 
doing   something  useful,    it  will    probably  go  on   strike. 

For  the  benefit  of  the  lay  reader,  we  may  add  that  the  idi 
must  not  be  treated  seriously. 


\ 
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WEST     RIDINQ     (AIRE     AND     CALDER) 
ELECTRICITY     DISTRICT. 


Thi:  Commissioners'  Conci  usiOiNS 


Tllic  Electricity  Comiuissioners  have  couKidered  the  evidence 
that  was  given  at  the  Inquiry  at  Leeds*  into  (a)  the  seheines 
.Miliiiiitted  respectively  l>y  the  Conference  of  West  Ridin)^ 
Local  Authorities t  and  the  Corporation  of  Lecdsl ;  (/>)  the 
representations  made  to  tliem  hy  the  Yorkshire  Electric  I'ower 
(Jo.^  and  others;  and  (c)  the  application  made  by  the  I'ower 
Company  for  consent  to  the  establishment  of  a  new  generating 
station  at  Feriybridge :  and  have  arrived  at  the  following  con- 
clusions :— 

1.  The  area  provisionally  determinedll  is  confirmed  subject 
to  the  inclusion  of  the  urban  districts  of  Hoyland  Nether, 
Wath-upon-Deame,  Bolton-upon-Dearne  aiid  Thurn.scoe,  and 
the  rural  district  of  Eiccall. 

'2.  The  existing  generating  stations  at  Bradford,  Halifax, 
Huddersfield,  Keighley,  Tweeds,  Thornhill  and  Wakefield  should 
be  interconnected. 

3.  The  existing  generating  plant  at  those  stations  together 
with  the  extensions  thereto  already  authorised  by  the  Com- 
missioners and  the  addition  of  another  generating  set  to  be 
accommodated  in  the  Whitehall  station  of  the  Corporation  of 
Leeds  will,  when  those  stations  are  interconnected,  meet  the 
estimated  requirements  of  the  district  for  several  years. 

4.  TBe  first  stage  of  a  new  station  at  Ferrybridge  should  l>e 
constructed  forthwith  by  the  Power  Company  and  linked  up 
with  the  interconnected  system  above  referred  to. 

.5.  A  second  new  station  is  not  I'equired  at  present;  matters 
relating  to  it  should  be  left  to  the  consideration  of  the  .Joint 
Electricity  Authority  that  is  to  be  established. 

6.  The  negotiations  between  the  Conference  of  Local  Autho- 
I'ities  and  the  Power  Company  for  the  sale  and  purchase  of 
the  Company's  undertaking  having  failed,  the  scheme  sub- 
mitted by  the  Conference  is  not  feasible.  Moreover,  vhe 
mucli-needed  improvement  in  the  organisation  for  the  supjily 
of  electricity  in  tlie  district  should  be  effected  by  the  co- 
operation of  all  the  authorised  undertakers  and  authorities  in 
the  district  under  the  general  control  of  an  authority  on 
which  all  interests  will  bo  represented. 

7.  A  Joint  Electricity  .\uthority  should,  therefore,  be  formed 
for  the  whole  district. 

f^.  To  en.sure  the  nio.st  eflicieiit  u.-e  of  existing  generating 
plant  and  to  avoid  unnecessary  expenditure  on  transmission 
lines,  the  district  should  be  dealt  with  in  two  agreed  areas, 
one  being  that  which  can  be  be.st  supplied  from  the  inter- 
connected existing  municipal  stations  (area  "  A  ").  and  the 
remainder  should  be  supplied  by  the  Power  Company,  pro- 
vided that  all  the  inteicoimected  stations  are  worked  under 
one  control  and  for  mutual  assistance.  With  regard  to  area 
"  A."  the  local  authoritic's  concerned  and  the  Power  Com- 
pany should  prepare  for  the  approval  of  the  Commissioners  a 
scheme  to  simplify  the  po.sition  as  to  rights  of  .supplv  and 
transmission  or  distribution  within  that  area,  either  bv  the 
.-u-quisition  on  agreed  terms  of  the  Power  Company's  rights  of 
supply  in  the  said  area  (together  with  such  parts  of  its  trnns- 
niission  system,  if  any.  as  have  been  laid  therein  at  the  (lnti< 
of  the  agreement)  or  otherwise;  and  with  regard  to  the  re- 
luaiuder  of  the  district  the  powers  of  supply  of  the  Joint 
Vnlhority  should  be  transferred  to  the  Power  Company,  the 
Infler  obtaining  such  further  powers  as  may  be  necessary  for 
tlie  foregoing  purposes. 

9.  Tlie  Power  Com)iiinv  or  the  Electrical  Bisti-ibution  of 
Yorkshire,  Ltd..  as  mav  be  determined,  ^should  (if  thev  so 
desire)  have  conferred  unou  them,  by  transfer  from  the  Joint 
Authoritv.  the  distribution  rights  in  all  areas  within  the  dis- 
trict which  are  not  at  preseiit  within  *he  areas  of  supplv  of 
authorised  distributors  subiect  {n]  to  the  pnrcha.se  provisions 
contained  in  the  Elec'tric  T.iL'hting  Act.  ISSS;  (/.)  to  the  exist- 
ing right  of  local  authorities  or  companies  to  apply  for  Snecial 
Orders  to  establish  local  distribution  undertakiuTs.  the  Power 
Company  giving  to  such  undertakin.-'s  (if  est:.hlished)  any  bulk 
.supplv  required;  and  (c)  to  n  provision  enabliiiL'  a  local  autho- 
rity (being  an  nuthr>rised  distributor)  to  purcha.se  such  nart 
of  the  Company's  distribution  system  as  mav  he  included  in 
any  sub.sequent  extension  of  that  authority's  local  government 
boundaries. 

Tile  financial  arranpemeuts  contemplated  by  the  Commis- 
■^ioners  are  :  [a)  that  the  nionevs  for  the  construction  of  the 
Ferrybridge  .station  and  of  the  interconnecting  transmission 
b*nes_  therefrom,  as  well  as  for  the  development  of  the  districts 
utsiiTe  area  "  A."  will  be  provided  by  the  Power  Company; 
'be  Commissioners  understand  that  the  Company  is  pronared 
lo  raise  these  monevs.  suhfect  to  the  necessarv  powers  being 
obfuitied.  as  to  which  the  Comnu'.ssioners  will  require  to  be 
satisfied  in  due  course;  [!})  that  the  moneys  for  the  con.sfruc- 
tinii  of  the  lines  interconnecting  the  other  stations  (where  not 
previou.slv  raised  by  the  local  authorities  concerned)  and  for 
the  construction  in  due  course  of  a  second  capital  station,  will 


be  raised  by  the  Joint  Authority.  A  modified  technical  scheme 
for  inclusion  in  the  draft  Order  should  be  drawn  up  jointly 
by  the  respective  tngmeers  lor  the  Leeds  and  Coufereiice 
schemes  and  of  the  Power  Company  on  the  lines  herein  indi- 
rated. 

The  Electricity  Commissioners  have  accordingly  decided  to 
prepare  a  draft  Order  establishing  a  Joint  Electricity  Autho- 
rity for  the  whole  district  us  amended,  and  providing:    - 

(o)  For  representation  on  the  Joint  -Authority  (Ij  of  the 
Corporations  of  Bradford,  Halifax,  Huddersfield,  and  Leeds 
respectively;  (2)  jointly  of  the  Corporations  of  Barnsley, 
Batley,  Brighousc,  Dew.sbury,  Keighley,  Morley,  Pudsey,  Tod- 
morden,  and  Wakefield,  (3)  jointly  of  the  Urban  District 
Councils  owning  undertakmgs;  (4)  jointly  of  local  authorities 
possessing  rights  of  jmrchase  of  the  undertakings  of  authorised 
distributors  .supplying  in  their  areas,  such  rights  being  trans- 
ferred to  the  .loint  -Authority;  (5)  of  the  West  Piiding  County 
Council  acting  on  its  own  behalf  and  on  behalf  of  the  urban 
and  rural  district  councils  not  owning  undertakings  and  in 
whose  districts  there  are  no  authorised  distributors;  (til  of 
the  Power  Company;  (7)  jointly  of  companies,  other  than  the 
Power  Company,  owning  authorised  undertakings;  (8)  of  the 
railway  companies. 

(b)  For  the  (idininixtrutivc  expenses  of  the  Joint  .Viithority 
not  properly  chargeable  as  part  of  the  cost  of  electricity  sui>- 
pliod,  or  to  capital,  or  not  met  out  of  contributions  from  local 
authorities  or  other  bodies  rejjresented  on  the  Joint  .\uthority. 
to  be  met  by  all  the  authorised  undertakers  in  the  district ; 
and  for  any  excess  of  expenses  of  the  -Joint  Authority  over  its 
receipts,  which  may  arise  from  the  supply  of  electricity  from 
the  interconnected  sy.stem,  to  be  met  by  the  authorised  dis- 
tributors connected  with  the  system. 

(c)  For  the  control  by  the  Joint  Authority  of  the  working 
of  the  centralised  system  of  interconnected  generating  stations, 
such  control  to  be  exerci.sed  in  consultation  with  an  .\dvisory 
Committee  comjiosed  of  the  engineers  of  the  stations  in  ques- 
tion ;  for  the  jjoohng  of  the  operating  results  of  the  int<M-- 
cimnected  municipal  stations  for  the  common  benefit  of  th<- 
local  authorities  supplied ;  and  for  supplies  to  or  from  the 
Power  Company's  system  on  agreed  terms. 

((/)  For  giving  effect  to  the  agreed  scheme  referred  to  in 
paragraph  (8). 

(c)  For  the  inclusion  of  the  outlines  of  the  technical  scheme 
to  be  undertaken  by  the  Joint  Authority  and  the  Power  Com- 
pany, with  provision  that  modifications  tbi'ieof  may  bi'  made 
with  the  approval  of  the  Commissioners- 

•  (/)  F'or  the  -Joint  .\uthority  acting  with  the  Power  Cf)inpany 
to  submit  within  two  years  from  the  date  of  the  ">tiil>li.-hment 
of  the  .Authority,  proposals,  as  laid  down  in  p.iragraph  (U).  for 
a  system  of  distribution  in  areas  within  the  cli.-lrict  which 
are  not  at  present  within  the  areas  of  supply  nf  aiiUmrised 
disti'ibutors,  where  there  is  a  reasonalilo  jirospect  of  such 
supply  being  remunerative. 

(;?)  For  the  necessary  financial  powiMs  being  conferred  on 
the  Joint  Authoritv,  subject  to  the  enactmeiil  of  a  further 
Electricity  (Supply)  Bill. 

Pending  the  est;ililisbm(Mit  of  the  Joini  Authority,  the  (Com- 
missioners will  ask  the  princip.il  local  authority  undertakers 
and  the  Power  f!ompaii\-  to  form  a  small  Provisional  Com 
mittee  with  which  llie  Cniniiii.-^sioners  mav  cnn>nlt  Irnni  tune 
to  time  with  regard  to  auv  (levelopnicnt  of  .■.iii'pi\  in  the 
district. 


WATER-POWER     IN     THE     BRITISH     HMPIRH. 


*  Elec.  Rk\'., 

+  Rl.EC.   TtEV. 

I  Elec.  Rev., 
S  Elec.  Rev. 
IIEi.Ec.  Rev., 


Mav  27th.  IMt ;  p.  fi97. 
March  llth,  lf)2l  ;  p.  324. 
January  21st,  1921;  p,  95. 
March '18th,  1921;  p.  361. 
June  25th,  1920;  p.  815. 


The  Co.m.mittee's  Final  Report. 
T"he  Water  Power  Oommittiee  of  the  Conjoint  hoard  of 
Scientific  Societies  that  was  appointed  in  November.  1917. 
■'  to  report  on  what  is  at  present  being  done  to  ascertain  the 
amount  and  distribution  of  water  i»i\\er  in  the  Biitish  Em- 
pire "  issued  a  |ueliminary  report  in  July.  1918."  which  was 
followed  by  a  second  in  March,  1919.  +  Since  then  addi- 
tional information  has  been  obtained,  and  it  is  summarised  in 
the  present  final  rejiort;  it  is  hoiked  to  publish  shortly  a  com- 
bined edition  of  the  three  reports.  it  will  be  rememlv>red 
that  the  Committee  that  was  appointed  by  the  Boar(i  of  Trade 
to  investigate  the  water  power  resources  of  the  Inited  King- 
dom is.sued  its  first  interim  report  in  1919.!  and  suggested  in 
its  second  report,  issued  in  June.  192(1, §  machinery  for  Ibe  con- 
trol of  the  water  resources  of  Great  Britain,  including  the 
formation  of  a  Board  of  Water  Commissioners. 

The  present  final  report  gives  additional  information  relative 
to  various  parts  of  the  Empire,  and  indicates  (he  present  state 
of  the  investigation  work,  showing  that  in  ^ireat  Britain, 
India,  Canada.  New  Zealand.  Ta.smania.  and  .some  lv>itions  of 
.Vustralia.  more  or  less  adequate  steps  are  being  taken  by  the 
various  Governments,  and  that  definite  preliminary  steps 
have  been  taken  in  the  L^nion  of  South  .\frica,  in  British  East 
ATrica.  in  Ceylon,  in  British  Guiana  and  in  Egypt.  In  the 
remaining  countries  of  the  Empire  nothing  definite  is  being 


•Elec.  Rev.,  Augtist  16tb,  1918;  p.  151. 
+  Elec.  Rev.,  August  29th.  1919;  p.  264. 
I  Eleo.  Rev..  March  28th.  1919;  p.  345. 
§  Elec.  Rev.,  July  9th,  19'30;  p.  58. 
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done,  or  appears  to  be  projected,  although  the  potential  water- 
power  in  New  Guinea,  Burma,  and  West  Africa,  for  example, 
is  known  to  be  verv  large  indeed ;  while  where  investigation 
work  has  been  initiated,  with  the  exception  of  Great  Bntam. 
Canndii.  >"<•"  /.>':iland.  and  possibly  India,  the  scope  of  the 
work  diK.'.-  luit  appeal-  to  be  in  any  way  cummeusuratc  with 
the  importance  of  the  subject. 

Taking  the  Empire  as  a  whole,  no  attempt  is  bemg  made 
to  ascertain  the  total  resources,  to  secure  any  unifonmity  in 
methods  of  investigation  and  recording  of  data,  to  encourage 
such  investigations  as  are  being  made,  or  to  collect  the  infor- 
mation as  it  becomes  available  at  a  central  bureau.  .\t  pre- 
.*eut  not  even  an  approximately  complete  inventory  exists, 
much  less  the  practical  and  commercial  information  that  would 
assist  development  of  this  important  national  resource. 

In  calling  attention  to  the  active  development  of  water- 
power  resources  which  has  taken  place  in  European  countries 
during  the  war,  as  shown  in  the  Committee's  second  report,  a 
few  additional  particulars  are  added,  which  show  that  the 
Empu-e's  position  in  water-power  development  at  the  present 
time  compares  unfavourably  with  that  of  its  commercial  com- 
petitors.    The  latest  available   figures   show  the   following:— 


THE 


Hydraulic  horse-powe 


Available.      Developed. 


Enrofe :  Germany.  Italy,  Swit- 
zerland. Spain.  Sweden. 
Austria-Hunsrary.  Fiance 
and  Norway 

I'mttd  States     

BrUUk  Empire 


47.:!OO.OOU 
32,000.00(1 
60,000,000 


8.4.50,000 
6.500,000 
3.000,000 


Per  cent,  of 
available 

now 
deve'opecl. 


18'0 

203 

5-0 


Of  the  total  developed  water-pow-er  in  the  British  Empire, 
about  72  per  cent,  is  in  Canada. 

In  its  first  report,  the  Committee  recommended  the  for- 
mation of  an  Imperial  Water-Power  Board,  to  include  a  re- 
presentative of  each  of  the  Dominions  and  Dependencies,  and 
brieflv  outlined  its  functions.  It  now  adds  suggestions  as  to 
the  principal  objects  that  the  proposed  Board  should  endea- 
vour to  carry  out  ;  — 

It  should  (in  every  Dominion  and  Dependency)  ensure  com- 
prehensive investigation  on  a  uniform  method  and  system,  and, 
.secure  the  initiation  of  investigations  where  these  are  not 
already  in  hand.  Tlie  Board  should  endeavour  to  make  co- 
operative arrangements  for  cari-ying  out  investigations  in  such 
Dependencies  as  are  not  in  a  position  to  undertake  them 
unaided. 

.Arrangements  should  be  made  with  all  oversea  authorities 
for  complete  copies  of  all  data  securei^  and  reports  issued  to 
be  on  file  at  an  Imperial  headquarters  in  London.  From  these 
the  Board  should  compile  and  publish  an  annual  report  and 
detailed  annual  records  of  investigations  throughout  the  Em- 
pire in  a  uniform  form.  The  Board  should,  in  fact,  be  a 
central  clearing  house  of  information  on  this  subject  for  the 
■whole  Empire.  It  is  not  suggested  that  the  Board  should  in- 
vestigate natural  resources  other  than  water-power,  but  that 
it  should  collate  brief  particulars  of  such  resources  loca'ly 
available,  with  references  as  to  where  fuller  information  can 
be  obtained. 

It  should  be  possible  for  any  capitalist  or  company  needing 
cheap  power  in  large  quantities  to  ascertain  at  the  offices  of 
the  Board,  from  information  immediately  available,  all  the 
water-powers  in  certain  districts,  with  the  state  of  investiga- 
tion for  each,  in  such  form  that  it  could  lie  decided  which 
locality  and  which  power  appeared  sutfR-iontly  promising  to 
justify  further  detailed  investigation.  For  such  purposes. 
whenever  possible,  investigations  of  rivers  should  be  carried 
out  with  sufficient  thoroughness  to  allow  of  reasonably  close 
estiriiates  of  costs  being  obtained.  These  estimates  should  be 
made  by  the  engineers  of  the  Government  concerned. 

The  Committee  submits  that  the  Conjoint  Board  of  Scientific 
Societies  should  urge  upon  the  Government  that  the  creation 
of  an  Imperial  Water-Power  Board,  as  suggested  above,  is 
needed,  and  that  a  great  impetus  would  be  given  to  the  in- 
vestigation of  water  re.«ources  in  the  Dominions  and  Depen- 
dencies by  the  creation  of  such  a  Central  Board  to  assist 
and  to  record  information  for  the  assistance  of  commercial 
investors.  Ko  Imperial  Water-Pow'er  Conference  .should  be  con- 
vened in  London,  if  feasible,  at  an  early  date.  Tlie  Committee 
understands  that  a  proposal  has  been  made  to  hold  such  a 
fVmferenc^.  and  that  this  has  been  cordially  received  by  the 
representatives  of  those  of  the  Outlying  portions  of  the  Empire, 
which  are  most  directly  concerned.  Such  a  Conference  would 
offer  the  opportunity  of  discussing  matters  of  policy,  adminis- 
tration, uniformity  of  investigation  and  records  in  connection 
with  water-power  development,  and  could  not  fail  to  have  a 
useful  effect  on  such  development. 


Railway  Fusiun  Scheme. — Proprietors  and  debenture 
stock  holders  of  the  Lancashire  <t  Yorkshire  Railway  Co,  are 
to  meet  on  November  IJth  to  consider  the  scheme  that  was 
announced  in  our  columns  last  March  for  the  amalgamation  of 
the  company  with  the  London  &  North-Westem  Railway  Co. 


INSTITUTION     OF     ELECTRICAL 
ENGINEERS. 


Inaugural  Address, 

H\   .1.  S.  HIGHFIELD,  Vrcsuhnl. 

(Abstract.) 
Lndkr  the  Council  come  our  Territorial  Centres  and  Sub- 
Centres,  each  in  a  measure  autonomous,  each  depending  on, 
and  at  the  same  time  strengthening,  by  direct  representation, 
the  central  Council.  Again,  there  are  the  Students'  Sections, 
mainly  managing  their  own  affairs.  We  also  have  allied  to 
\is  the  Wireless  Section  and  the  Society  of  Radiographers,  in- 
deixmdent  bodies  but  connected  by  the  closest  ties;  there  are 
;ilso  the  important  Associations,  ithe  Electrical  Development 
Association  and  the  Electrical  Research  Association,  in  the  for- 
mation of  which  this  Institution  ttxik  a  leading  part. 

These  various  Centres  and  .Associations,  jointly  with  the 
Council,  form  a  constitution  of  proved  worth.  It  is  designed, 
on  the  one  hand,  to  preserve  that  continuity  of  growth  based 
on  tradition  without  which  no  .structure,  be  it  material  or 
spiritual,  can  hope  to  attain  .strength  and  influence,  and,  on 
the  other,  to  bring  to  bear  new  energy  and  new  ideas  so  that 
yearly  its  youth  may  be  renewed.  The  granting  of  a  Royal 
Charter,  together  with  the  very  greatest  possible  honour  con- 
ferred on  us  by  the  King  in  becoming  our  Patron,  marks,  I  am 
siu'e  we  all  feel,  a  great  step  forward.  It  is  the  highest  public 
recognition  of  the  work  and  importance  of  our  Institution.  It 
is  also  a  change  which  throws  on  us  all  an  added  responsiblity 
to  maintain,  to  strengthen  our  position,  to  enlarge  the  useful- 
ness of  the  Institution  not  only  to  its  members  but  to  the" 
public  whom  they  serve.  The  circumstances  of  these  latter 
days  have  forced  on  the  attention  of  all  the  fact  that  the  body 
politic  is  not  working  smoothly.  Mr.  .Atkinson  says  that 
discontent  exists  mainly  because  the  people  do  not  like  their 
work.     I   agree,  but  what  is  the  remedy? 

Many,  perhaps  most  of  us  in  one  sense  hate  work,  but 
without  work  we  cannot  live,  and  to  live  it  is  necessary  to' 
do  many  very  dirty  and  unpleasant  jobs.  It  may  be  said  that 
11  man  will  do  a  job  if  he  is  well  paid  for  it.  That  may  be, 
but  the  pay  will  not  make  him  enjoy  it,  and  that  is  the  point. 
One  of  the  first  steps  necessary  to  the  enjoyment  of  any  work 
is,  I  think  n  personal  knowledge  of  the  po.s.se.ssion  of  skill; 
the  greater  the  knowledge  of  this  skill  the  greater  the  pleasure. 
It  has  its  source  probably  in  a  feeling  of  rivalry,  and  this 
sense  in  its  best  form  is  greatly  promoted  by  the  national 
love  of  playing  games,  and  in  sport  of  every  description. 
There  is  a  splendid  sense  of  pleasure  in  team  work.  .At  least 
SO  per  cent,  of  the  working  population  must  be  engaged  in 
manual  work,  and  from  the  point  of  view  of  works  production 
it  is  clear  that  the  efficiency  is  highest  when  the  directing 
and  designing  .staff  is  as  small  as  possible  in  proportion  to 
the  number  of  direct  producers. 

Since  the  majority  of  workers  must  work  with  their  hands, 
ran  it  be  .said  that  our  methods  of  general  education  are 
correct?  The  mo.st  proficient  hand  skill,  and  the  most  useful 
knowledge  of  .some  of  the  difficult  industries  such  as  farming, 
and  shinning,  and  engineering,  can  only  be  acquired  in  br.y- 
hood.  We  have  made  it  imperative  that  every  boy  and  girl 
should  suffer  the  generally  unpopular  operation  of  having 
l>ook  knowledge  forced  into  them,  and  wc  have  neglected 
manual  training.  Manv  schools  are  moving  in  the  opposite 
direction  and  are  teaching  art  and  hand  skill  at  an  early  age. 
but  the  process  should  be  carried  further;  but  this  cannot 
be  done  unless  the  teachers  themselves  possess  the  necessary' 
skill. 

Every  .skilled  trade  is  in  its  n;ihne  iin  art,  just  as  music,' 
painting,  and  sculpture  are  arts,  and  all  arts  must  be,  prac 
ti.sed  at  an  early  age.  Education,  besides  assisting  in  the 
perfecting  of  art.  mu.st  be  directed  mainly  to  the  formation 
of  character,  and  continuity  of  education  should  be  insisted 
on.  so  thnt  no  student  leaves  school  or  college  with  any  other 
idea  except  that  he  leaves  with  a  mental  equipment  designed 
for  the  acquisition  of  further  knowledge.  The  be.st  of  educa- 
tion never  can  be  proved  by  written  examination.  In  life, 
knowledge  and  .skill  form  the  spear  point;  determination-, 
wisdom  nnd  character  are  the  shaft  which  gives  the  driving 
power. 

My  object  in  enlarging  on  a  subject  raised  by  former  pre 
sidents  is  to  try  and  rou.se  a  keener  interest  in  this  most  im- 
portant subject  among  our  members.  I  want,  as  we  all  do. 
I0  see  a  greater  England,  a  greater  Empire,  where  every  man 
iriav  hiive  a  fair  chance  not  only  to  benefit  himself,  but  lo 
benefit  others,  and  I  hold  that  to  this  end  the  sound  and 
sensible  educntion  of  youth  is  of  the  first  importance. 

I  use  the  term  education  to  inclnde  all  up-bringing,  the 
formation  of  character,  the  means  (if  health  both  of  bodv 
and  of  mind,  the  Christian  virtues,  the  love  of  work,  the  need 
of  service,  and  the  sacrifice,  called  duty,  that,  alone  should  win 
us  rights.  These  (|ualities  can  be  w-oii  to  the  full  only  when 
there  is  ordered  society,  where  there  is  that  thing  which  the 
framers  of  the  Electricity  Act  call  a  margin,  and  which  ordi- 
nary men  call  a  profit.  liife  mainly  consists  in  a  hard  pull 
up-stream,  but,  fortunately,  there  are  softly  washed  shallows 
and  quiet  pools  where  for  a  time  the  struggle  cea.ses.  It  is 
in  the  simlit  shallows  and  quiet  pools  that  the  fish  breed, 
just  as  in  life  in  ths  quiet  pools  of  profit,  strength,  vigour  and 
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ne\\  liU-.ia  ;ire  born  that  en;i.l)le  tlw  iif.xt  pu^U  toiwaid  tn  Ijc 
made.  Through  the  war  and  since,  we  have  all  .suffered  from 
a  spate  which  wa.sliod  out  the  quiet  pools  and  Hooded  the 
banks  and  reduced  our  river  to  a  cataract.  The  spate  has 
been  followed  by  a  horrid  drought  with  which  an  engineer 
find.s  it  .still  more  difficult  to  deal. 

Progres.s  has  been  rudely  interrupted,  and  it  is  certain  that 
no  rapid  remedy  is  possible ;  only  steady  skilled  application 
can  produce  any  result.  We  know  that  hard  constant  work 
is  required  to  resolve  the  simplest  problem  in  engineeiung  and 
science,  we  know  that  only  .sustained  effort  will  produce  any 
lasting  result,  and  that  time  is  requisite.  We  know  that 
many  have  not  that  experience  and  still  believe,  about  engi- 
neering and  other  matt^-rs,  in  the  Fairy  Wand  by  which  re.sults 
are  achieved  without  effort  and  without  time 

I  am  glad  to  note  the  important  work  recently  done  by 
electrical  firms  to  better  the  training  of  their  apprentices  and 
technical  assistants,  and  I  think  that  every  engineer  in  a 
managing  position  should  do  everything  he  can  to  assist  in  the 
education  of  his  own  men  and  of  their  sons.  Scientific 
methods  should  be  used.  Scientific  methods  consi.5t  mainly 
in  taking  precautions  against  fooling  yourself  or  being  fooled, 
by  applying,  where  pi)ssil>le,  steady  observation,  and  deduc- 
ing by  skilled  thought  true  results  from  the  observed  pheno- 
mena. It  will  be  a.  great  day  for  our  educational  .systems 
when  the  advocates  of  classical  education  see  eye  to  eye  with 
the  modern  side,  so  that  the  scientific  method  may  be  appUed 
in  the  widest  sense,  and  on  the  foundations  of  past  experience 
be  erected  a  sure  knowledge. 

I  repeat  that  education  should  be  directed  to  enabling  every 
boy  to  acquire  skill  iu  a  trade,  and  although  the  theoretical 
side  of  education  acquu'ed  from  books  and  bookish  men  is 
useful,  the  pr.acticnl  hand-skill,  to  l>e  acquired  only  from  hand- 
skilled  men,  is  vit;i!,  and  the  sooner  more  attention  is  directed 
to  this  side  of  education  the  better.  One  of  the  nation's  most 
valualile  assets  is  a  great  b(jdy  of  men  skilled  in  their  trades, 
and  taking  delight  and  finding  pride  in  their  skill. 

There  should  be  due  reward  for  skill  and  industry.  The 
Trade  Unions  have  done  mucli  good  for  their  members,  but 
they  have  done  at  least  equal  harm,  not  only  to  their  own 
members,  but  to  the  whole  nation,-  by  forcing  the  principle  of 
standard  wages  and  by  reducing  output.  How  can  any  proper 
man  take  pleasure  in  his  work  under  such  conditions,  and 
smce  bis  life  must  be  passt'd  in  work,  how  can  he  be  happy 
unless  he  enjoys  it?  T  hold  it  right,  in  a  well-conducted 
State,  that  everyone  should  have  the  opportunity  to  earn  a 
living,  provided  he  will  work,  though  it  must  be  recognised 
that  this  happy  state  of  affairs  is  one  most  difficult  of  attain- 
ment. It  is  only  by  fortunate  environment,  steady  industry, 
and  thrift  among  the  general  population,  and  good  govern- 
ment, beginning  in  each  home,  continued  by  clever  manage- 
ment in  the  factory, and  extended  by  efficient  and  honest  local 
and  national  government,  that  this  state  of  affairs  is  possible. 
To  complete  my  happy  State,  it  is  also  necessary  that  each 
man  should  be  willing  to  help  the  next,  and  to  rejoice  in  his 
good  fortune.  To  attain  such  success,  the  spirit  of  honour- 
able rivalry  sliould  have  full  play,  and  this  cannot  be,  unless 
each  man  is  free  to  work  as  skilfully  and  as  hard  as  he 
desires,  and  to  attain  a  due  reward  for  his  labour. 

I  have  used  the  term  "  profit,"  and  I  believe  the  common 
misuse  of  the  term  is  i-esponsible  for  more  than  half  our 
industrial  difficulties.  To  the  individual  it  is  not  what  he 
sjieuds  on  rent,  rates  and  maintenance  of  himself  and  his 
family ;  it  is  not  the  sum  he  saves  for  old  age  or  a  rainy  day, 
but  it  is  what  he  can  use  to  .serve  his  desires  whether  in  the 
form  of  sport  or  art,  a  present  to  his  wife  or  children,  or  any 
other  addition  to  the  amenities  of  life,  including  the  delight  of 
charity.  The  amounts  that  may  be  so  spent  out  of  annual 
income  are  profit.  But  there  is  another  sum  which  T  include 
under  the  term,  and  from  ftie  industrial  point  of  view  a  more 
important  one.  and  that  is  the  sum  that  each  of  us  can  devote 
to  new  ventures,  including  investment  in  the  common  stock 
of  companies.  All  progress  in  science  and  engineering  depends 
on  the  ability  of  the  individual  to  venture  his  profit  or  part 
of  his  profit  in  this  way,  in  applying  part  of  his  savings  to 
new  ventures. 

It  is,  or  should  l)e,  clear  that  national  wealth  (that  is,  the 
wealth  belonging  to  the  nation  as  a  whole)  is  created  by  in- 
dividuals and  belongs  to  ii\dividuals.  We,  as  electrical  engi- 
neers, are  partirnlarh  interested  in  public  companies.  It  is 
due  to  the  tlirift  and  enterprise  of  the  shareholders  in  these 
companies  that  there  is  any  eleetric-al  business.  There  is  no 
more  democratic  institution  than  a  limited  company.  There 
is  continually  at  work  a  compelling  influence  tending  to  main- 
tain efficiency  of  direction  and  management,  and  the  rough 
measure  is  profit.  .'\ny  .s\nn  left  over  aftoi  a  dividend  is  paid  on 
the  ordinary  shares  mi.y  be  tailed  profit,  and  in  my  view  it 
should  be  employed  equally  to  benefit  tho.se  who  direct  and 
work  the  business,  the  shan^holders  who  Iwar  the  risk,  the  con- 
suiru>r  by  way  of  a  nnluction  in  price,  and  lastly,  some  share 
for  the  business  itself.  It  is  this  last  portion  which  can  be 
applied  safely  foi-  research  in  new  methods  and  in  new  ven- 
tures, from  which  arise  the  means  of  reducing  prices. 

rnfortunately.  little  attention,  so  far  as  I  have  observed, 
has  been  given  to  the  importance  of  profit  by  electrical  engi- 
neers. Great  attention  has  been  given  for  years  to  the  rediic- 
ticfn  of  cost,  and  with  excellent  results.  Almost  equal  atten- 
taon  has  been  given  to  low  average  (irices.  but  very  little  to 


profit,  which  is  really  the  iuii)ortant  matter.  Whf  n  profit  is 
earned,  prices  can  be  reduced  and,  if  this  is  wisely  done,  the 
result  will  be  increased  profits.  The  effect  is  cumulative  and 
leads  to  expansion  of  Imsiness,  with  continnally  decreased 
prices,  because  money  is  easy  to  raise  and,  consequently,  is 
cheaply  raised.  Profit,  in  short,  is  the  grease  which  lubricates 
the  wheels  of  progress;  it  is  the  certain  .sign  of  successful 
business.  Without  profit,  if  an  industry  doe.s  not  die  it  can 
live  only  in  a  state  of  suspended  animation. 

Ijosses  must  be  faced  in  any  business,  and  anyone  claiming 
a  share  of  the  profit  in  good  times  must  equally  be  prepared 
to  share  the  losses  iu  bad  times.  Tlie  profits,  in  fact,  belong 
to  those  who  are  able  and  willing  to  shouldi-r  the  losses. 

I  have  spoken  mainly  of  the  gr.Mt  business  of  electricity 
supply,  because  I  am  famihar  with  its  technical  and  financial 
aspects,  and  becau.se  it  is  tlie  foundation  on  which  the  whole 
electrical  industry  is  supported.  If  electricity  supply 
tlouri.shes,  manufacturers  of  plant,  cables,  lamps,  motors  and 
all  necessary  apparatus  flourish.  Electricity  helps  every  manu- 
facturer and  trade,  and  active  trade  causes  a  greater  use  and 
demand  for  all  means  of  communication,  telegraphs,  tele- 
phones, railways,  and  shipping. 

The  really  important  matter  at  the  present  time  is  to  get 
on  with  the  work,  and  since  a  great  part  of  electricity  supply 
is  carried  on,  and  carried  on  very  well,  by  municipal  Corpora- 
tions and  Councils,  I  want  also  to  say  a  word  about  their 
constitution  and  methods.  The  theory  of  municipal  trading  is 
that  the  citizens  .should,  thi-ough  their  properly  elected  repre- 
sentatives, provide  their  own  urgent  wants.  Electricity  has 
been  regarded,  and  rightly  so,  as  a  neces.sity.  foi-  although  the 
number  of  inhabitants  directly  paying  for  it  may  be  a 
moderate  proportion  only  of  the  population,  indirectly,  through 
its  use  for  railways,  tramways,  driving,  factories,  and  s?treet 
lighting,  the  bulk  of  the  population  have  great  interest  in 
secm-ing  a  cheap  and  abundant  supply.  It  is  claimed  for 
uiunicipal  trading  that  the  supply  must  be  more  cheaply  pro- 
vided than  by  companies,  for  two  main  reasons  :  one  is  that 
the  payment  of  directors'  fees  is  avoided,  the  other  that  money 
can  be  more  cheaply  raised  on  the  credit  of  the  general  rate- 
paying  capacity  of  the  whole  community  than  by  a  company 
(in  its  own  credit,  or  the  credit  created  by  the  belief  that  it 
cau  pay  and  continue  to  pay  dividends. 

DotibtJess,  both  contentions  are  in  a  measure  true;  there 
are  no  directors'  fees,  and  the  rate  of  interest  paid  on  borrowed 
money  is  usually  less  on  municipal  loans  than  on  a  companv's 
debentures.  This,  however,  is  onl.\-  part  of  the  story;  the 
municipality  can  borrow  money  only  if  it  undertakes  to  repay 
it  by  a  sinking  fund  which  is  an  annual  sum  coming  from 
the  pockets  of  the  consumer.  It  must  also  piovide  a  reserve, 
the  greater  part  of  which  .should  be  used  to  provide  new 
plant.  The  sinking  fund  and  reserve  are  equallv  direct 
charges  again.st  the  revenue,  but  whereas  one  continually 
weakens  the  cash  position,  the  other  strengthens  it. 

The  annual  contribution  to  the  sinking  fund  is  monev  which 
is  paid  away  to  the  man  who  lent  the  money;  the  annual  con- 
tribution to  reserve  is  hard  cash  with  which  plant  mav  be 
bought. 

-\  mnniciinility  should  create  a  reserve,  and  many  wisely 
do  so.  but  the  advantage  of  the  low  rat«  of  interest  on  loans 
is  largely  wiped  out  by  the  annual  sums  that  must  be  set 
aside  out  of  revenue  for  sinking  fund  and  resei-ve.  In  fact,  for 
every  hundi-ed  pounds  employed  for  electricity  supply  the 
municipal  undertakings  have  made  a  charge  of  nearly  -2  per 
cent,  in  excess  of  that  made  by  companies. 

In  the  public  services,  both  company  and  municipal  methods 
have  been  employed  on  a  large  scale ;  both  have  in  the  main 
produced  excellent  re.sultj5,  and  both  will  continue.  The  com- 
|iany  method  is,  I  think,  the  bett<^r  Ijecause  it  throws  a  more 
severe  and  direct  burden  on  the  shouldeis  of  the  management 
and,  consequently.  t<mds  to  greater  officiency. 

I  have  recited  these  elementary  facts  about  the  finance 
of  enterjnist>,  because  failure  t<i  realise  their  importance  so 
often  brings  the  work  of  the  engineer  to  nought.  It  is  no 
use  devising  new  machines  for  saving  working  costs  if  the 
expense  of  putting  them  into  use  i-esults  in  capital  chai-ges  that 
exceed  the  saving  in  working  exiwnses.  It  is  no  use  effecting 
savings  if  the  results  are  all  given  to  the  public:  parr,  should 
go  to  the  indu.stry.  part  to  those  who  work,  and  p.irt  to  those 
who  venture  their  savings  on  its  behalf.  The  fault  of  mis- 
spending the  profits  is  a  capital  one.  In  company  working,  it 
jienerally  takes  the  form  of  paying  too  high  dividends  at  the 
expense  of  reserve,  and  .so  the  business  is  starved.  In  muni- 
cipal working,  it  is  common  to  aiiproiniate  too  large  a  pro- 
liortion  of  the  profit  to  the  relief  of  the  rates;  it  is  much  better 
to  buy  new  plant  and  avoid  raising  fresh  loans,  especiallv  at 
the  present  time.  The  Electricity  Bill  of  1919  originally 
provided  that  all  savings  should  enure  to  the  consumers, 
dear  evidence  that  its  framers  neither  jiaid  attention  to 
bu.siness  principles  nor  showed  any  knowledge  of  human 
nature. 

{To  he  concludcdA 


Arithmetical  Calculatin»t  Slips.— Mc^sr.s.  Bowman  and 
Murdoch,  tW,  Shoe  Lane,  E.C.4,  have  s«nt  ua  a  box  of  «heir 
calculating  slips  (price  Is.)  for  carrying  out  multipUcation  and 
division.  The  slips  are.  we  think,  of  educational  rather  than 
practical  value. 
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27,6%.  *■  LX-.  iv«-  for  rendering  inoperative  simultaneously  prime  movers  and 
brakes  of  mech-inically  and  electrically-propelled  vehicles,  &c."  E.  \V.  Park 
and    H.  Rose.     October  18th. 

27,682.     ■'  Interruptei-   rheostats."     J.    P.    .■Vregall.      October    18th. 

27.7t>3.  '*  Dynamo-electric  machines."  British  Thomson-Houston  Co..  Ltd. 
(Gen.ral   Electric  Co.).     Octob<'j-   19th. 

27.787.  **  Means  for  operating  ek^ctrical  signals,  &c."  Ges.  fur  Drahtlose 
Telegraphic.     October   19th.     (Germany,  October  22nd,  1920.) 

27,i68.  "Telephone  systems."  J.  E.  Pollak  (Siemens  &  Halske  Akt.-Ges.). 
October  19th. 

27,808.    "  Electric   switch  plugs."    R.    Crust.    October  20lh. 

27,822.    "  Electric  sound  producing  horns."    T.  S.  Rogers.    October  20th. 

27,835.  "  Steam  electric  plant  (or  production  of  power."  H.  H.  Bridges. 
October   20th. 

27,843.     "  Dynamo-.;I<^lric    machines."      A.    S.    Murdoch.      October  20th. 

37,8*9.     "  Electrical  transmitter  microphones."     E.  D.  Young.     October  20th. 

27,868.  "  Carrier  telegraph  circuits."  Western  Electric  Co.,  Ltd.  October 
aoih.     (Lnited    States,  October  21sl,    1920.) 

27,87*.  "  Electrical  heating  of  water,  &c."  British  Gen(?rator  Co.,  Ltd., 
and  H.   Constable.    October  20th. 

27.883.  '*  Radio-signalling  systems."  British  Thomson-Houston  Co..  Ltd. 
(General    Electric    Co.).     October   20th. 

27.884.  "  Electric  discharge  apparatus."  British  Thomson-Hauston  Co., 
Ltd.   (General   Electric    Co.).     October   SOth. 

27.885.  "  .\utomaiic    electric   ship's  lead."     1.    Ben-Ayad.      October    20th. 
27,889.     "  Containers    for  electric  secondary    batteries."      W.    R.    Bnllimore. 

October  20th. 

27,883.    "  Telephone  systems.    &c."    W.  J.   D.   Godsell.    October   20th. 

2/,901.  "  Systems  of  operation  for  electric  locomotives,  trams,  &c."  W.  P. 
Ourtnall.     October  20th. 

27,902.  "  Switches  tor  train  lighting  systems."  J.  Etchells  and  Vickers. 
Ltd.     October  20th. 

27,917.     "  Condensirs."    W.  J.  Alder  and  JSalfour  Baring,  Ltd.    October  20th. 

27,934.  "  Overload  trip  retarding  device  (or  electric  cjrcuit  breakers,  &c." 
F.    \V.    Close  and    Electric   Construction   Co..    Ltd.     October    21st. 

27.937.     "  Electrical     instruments."       U.    B.    Field.       (Dctober    21st. 

27,977.     "  Incandescent    electric    lamps."    J.    Knight.     October    21st. 

28.016.  "  Electric  railway  motor  control  systems."  Metropolitan-Xickers 
Ek«trical  Co..  Ltd.     October  21st.     (United  States.    November  5th.   1920.) 

28.017.  "  Electric  discharge  apparatus."  British  Thomson-Houston  Co.,  Ltd. 
(General    Electric   Co.>.     October   21st. 

28,063.     "  Electric  flv   and   insect   killer."     H.  A.   Thomas.     October  22nd. 

28,074.  "  Portable  electric  lamp  holders."  Cable  Accessories  Co.,  Ltd., 
P    W.   Davis,    and   F.    H.   Reeves.     October  22nd. 

28,079.  "  .Apparatus  for  reproduction  by  electro-deposition."  S.  O.  Cowper- 
Coles.     October   22nd. 

28,0H7.  "  Starter,  transmission  gear,  and  dynamo  drive  combined."  J.  B. 
Bignamv.     October  22nd. 

28,089.  "  Method  of  electrically  welding  high-speed  steel  to  tool  shanks, 
&c."     E.    Schodcr.     October  22nd. 

28,123.  "  .Sparking  plug  (or  explosion  motors."  A.  O.  M.  I.otgren.  Octo- 
ber 22nd.     (Sweden,  October  23rd,  1920.) 

28.142.     "  Electric    arc    welding."     B.   Turner.     October  24th. 

28.144.  "  Electric  fus.s."  \V.  J.  Line  and  ].  H.  Tucker  &  Co.,  Ltd. 
October  24th. 

28.146.    "  Electric  chronoscope."    G.   E.    Moore.    October   2-Jth. 

28.160.  "  Electric  wall,  &c.,  plugs."  F.  D.  Deilner  and  I.  J.  Lepine. 
October    24lh. 
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\V.    H.     Browning.      July 


29.561.     "  EleclritalU     healed     soldering    i 
lUth.    1920.     (170,616.)' 

I.920. 

9,763.  "  Electric  measiKing  instrument."  E.  C.  R.  .Marks  (W.  G.  Nagel 
Electric  Co.).    April   7th,  1920.     (170.021.) 

12,788.  "Sparking  plugs  for  internal  combustion  engines."  H.  B.  Ransom 
and   F.   J.  S.   Thompson.     May  8th,  1920.     (170,030.) 

12,831.  •'  Apparatus  (or  rectifying  high  and  low-frequency  alternating 
currents."     J.   .SienhoW.     May  15th.  4917.     (142,870.) 

15,188.  "  Electrodes  for  electric  arc  welding  and  like  operations."  J. 
Holslag.     June    4th,    1920.     (170,039.) 

15,2S.     "  X-ray   plant."     G.    Hubers.     March   27th,   1916.     (144,318.) 

15,498.     "  Storage  battery  plates."    J.  F.  Monnol.     June  8th,  1920.     (170,043.) 

15,590.  "Couplings  for  sparking  plug  or  like  terminals."  J.  I.  D. 
Stevenson    and    K.   D.  Stevenson.    April   11th,    1921.     (170,045.) 

15,614.  "Induction  furnaces  having  unidirectional  circulation."  J.  R. 
Wyatt.     June  9th,    1920.     (170,046.) 

15,660.  "Signalling  circuits  particularly  applicable  to  telephony."  P.  J. 
Hackett.    June  9th,  1920.     (170,048.) 

15,679.  "  Electric  signalling  or  control  systems."  C.  L.  Walker.  June 
10th,   1920.     ((Agnate    application    15,692.   1920.)    (170,049.) 

15,814.  "  Electric  switch  aulomatica;ly  operated  bv  heat."  A.  G.  Bullen 
and    R.    L.  Jtnkinson.    June  11th,   1920.     (170,052.1 

15  924.  "  Primary  galvanic  batteries  anil  electrodes  for  such  batteries  and 
methods  of  manufacturing  such  electrodes."  E.  W.  Jungner.  June  17th.  1919. 
(14S.01B.) 

15,997.  "  Electricity  generating  and  ignition  apparatus  for  internal  com- 
bustion engines."    W.  B.    Aoses.    June  29th.    1917.     (144,738.) 

18,314.  "  System  for  controlling  relays  by  means  of  wave  trains  especially 
lor  ivireless  high-speed  telegraphy."  Siemens  &  Halske  Akt.-Ges.  May  27th, 
1919.     (146.354.) 

I8.<o4.  "  Wireless  signalling  apparatus."  Radio  Corporation  of  America. 
April    5th.    1915.     (146,«30.) 

18.655.  "  Thermionic  valves  for  use  in  wrircless  signalling  apparatus." 
R.idio  (Corporation    ol    America.      April    5th,    1915.     (146,631.) 

18,660.  '"Apparatus  for  radio  signalling."  Radio  Corporation  of  America. 
February    Lsl,   1916.     (146,536.) 

18.662.  "  Thrrmionic  vacuum  valve  devices."  Radio  Corporation  ol 
America.     March    lOlh,   1917.     (146,538.) 

19,088.  "Automatic  switch  for  overhead  runway."  J.  M.  Lowe.  July 
7th.    1920.    (170,068.) 

19,197.  "  Electron  discharge  devices."  British  Thomson-Houston  Co.,  Ltd. 
October  SBth.  1913,     (147,148  ) 

19,205.  ■^'  Telephone."    G.  Seibt.     -March  1st.  1916.     (147,153.) 

19,304.  "  Automatic  cut-out  for  ek-ctric  motors."  Vaile  Kimes  Co.  June 
16th,  I91S.     (147,225.) 

19,333.  "  Wireless  telegraph  transmi*ion."  Gta  fur  Drahtlose  Telegraphic. 
December   24th,    1915.     (147,430.) 

19.348.  "  Means  for  signalling  to  railway  trains  in  motion."  Ges.  fur 
Drahtlose    Telegraphie.     Febru:iry    4th,     1919.     047.446.) 

19.349.  "  Wireless  revdrcn."  Ges.  fur  Drahtlose  Telegraphic.  May  21st. 
1919.     ri47.446.) 

19,397.  "  Supports  for  i5lam«n>s  used  in  thermionic  valves  and  similar 
apparatus."  A.  K.  Macrorie,  H.  Morris-Air^v .  and  S.  R.  Mullard.  July 
rth.  1920.     (170,072.1 


19,573.  "  Electron  discharge  apparatus.  '  British  Thomson-Houston  Co., 
Ltd.     October  16th,  1913.     (147,616.) 

19,636.  "  Electric  generating  systems."  Kohler  Co.  August  20th,  1917. 
(147,663.) 

19,713.  "  Combined  resistance  with  hollow  conductors."  F.  Jacoviello. 
December   21st,  1917.     (147,718.) 

19.800.  "  Terminal  bending  tools  for  armatures."  V.  G.  .Apple.  December 
11th.    1916.     (147,772.) 

19.807.  "  Starting  and  lighting  apparatus  for  self-propelled  vehicles."  V.  G. 
.\pple.     .April    23rd,    1917.     (147,779.) 

19.808.  "  Methtx!  of  joining  separated  armature  conductors  and  of  making 
commutators  from  said  conductors."  V.  G.  Apple.  February  14th,  1918. 
(147.780.) 

19.817.  "  .Methods  of  making  armatures  and  armatures  produced  thereby." 
V.   G.   Apple.    May   7th,    1918.     (147,789.) 

19,820.  "  Tool  for  bending  the  terminals  of  armature  conductors."  V.  G. 
Apple.     December  23rd,   1918.     (147,792.) 

llt,822.  "  Method  of  constructing  armatures  for  dynamo  electric  machines." 
\.    G.    .Apple.     September    15th,    1919.     (151,243.) 

,  19.851.  "  Means  for  controlling  electric  currents  and  potentials  bv  the  use 
of  electron  discharge  apparatus."  British  Thomson-Houston  Co.,  Ltd.  Feb- 
ruary   5th.    1914.     (147.806.) 

19,832.  "  Dynamo-elecric  machines."  British  Thomson-Houston  Co.,  Ltd. 
January   16th.  1917.     (147,807.) 

19,8.5'3.  "  Electric  motors."  British  Thomson-Houston  Co.,  Ltd.  February 
14th.   1918.     (147,808.) 

19,856.  ")  Wireless  receiving  systems."  British  Thomson^Houston  Co., 
Ltd.     June  15th,    1918.     (147,811.) 

19.858.  "  High-frequency  alternators."  British  Thomson-Houston  Co.,  Ltd. 
September  23rd,   1916.     (147,813.) 

19.859.  "  Means  for  transforming  direct  current."  British  Thomson-Houston 
Co..    Ltd.     December   29th,  1913.    (147,814.) 

19,861.  "  Wireless  receiving  systems."  British  Thomson-Houston  Co..  Ltd. 
October  11th.  1917.     (147,816.) 

19,868.  "  Wireless  signalling  systems."  British  Thomson-Houston  Co.,  Ltd. 
December    29th,    1913.     (147,823.)' 

19.885.  "  Wireless  telephony  systems."  Soc.  Krancaise  Radio  Electrique. 
Februarv    24th,  1917.     (147,836.) 

19.903.  "  Thermionic  va'lve  generators."  tjes.  fur  Drahtlose  Telegraphie. 
January    9th.    1918.     (147.851.) 

30,02'8.  "  .Airtight  metal  cap  connection  (or  conducting  electric  current 
into   holloxv    glass   bodies."     O.    Kruh.     July    6th,    1917.     (148,127.) 

20,032.  "  Production  of  metal  films  particularly  for  use  as  electrodes  in 
vacuum  electric  discharge  apparatus."  British  Thomson-Houston  Co.,  Ltd. 
Juno  6ih,  1914.     (148,130.) 

20,090.  "  Transmitters  of  high  frequency  oscillations."  Ges.  fur  Drahtlose 
Telegraphic.     November   6th,    1918.     (148,180.) 

20,238.  "  Electric  coils  for  high  frequency  purposes."  Dr.  E.  F.  Huth 
G<-s.    November  29th.    1916.     (148,324.) 

20,248.  "  Process  for  the  electrolytic  production  of  dense  and  firmh  adh.r- 
ing    tin    deposits."      .\l.    -Schlotter.      March    15th,    1917.     (148,334.) 

20.354.  "  Diaphragm  transmitter  for  subaqueous  sound  signals."  Signal 
Ges.      .March    13th,    1915.     (.Addition    to    14,218,    1913.)     (148,409.) 

20,356.  "  Transmitting  and  receiving  device  for  subaqueous  sound  waves." 
Signal    Ges.    .April    4th,    1916.     (.Addition    to    147,935.)    (148.411.) 

20,362.  "  Sound  producers  and  receivers."  Signal  Ges.  July  31st,  1919. 
(Addition    to    147,939.)     (148,759.) 

20,369.  "  Device  for  ascertaining  the  direction  of  soun<l  waves."  Signal 
Ges.    May  29th,   1915.     (148,422.) 

20.375.  '"  Subaqueous  sound  producers  and  receivers."  Signal  CJes.  Novem- 
ber  5th.    1917.     (Addition    to    147,939.)    (148,428.) 

20.376.  "  Direction  finder  for  sound  waves."  Signal  Ges.  July  lOlh.  1915. 
(Addition    to    148,422.)    (148,429.) 

20,474.  "  Portable  tool  case  for  adjusting  the  platinised  screws  of  magnetos 
for  internal  combustion  engines."     .M.  Sacharelo.     October  31st.  1918.     (147,506.) 

20,493.  "  .Airtight  metal  cap  connection  for  conducting  electric  current  into 
hollow    glass    bodies."      O.     Kruth.     January    15th.    1919.     (148,522.) 

20.499.  "  Electric  conducting  coils."  Ges.  fur  Drahtlose  Telegraphie, 
.Mnnh   4th.   1918.     (Patent  of    addition    not  granted.)     (148,524.) 

20,636.  "  Coin-freed  meter  for  electricity,  gas,  water,  or  the  like,  provided) 
with  a  device  for  making  a  minimum  charge."  .Allgemeine  Electricitats  Ges. 
July  13th,  1917.     (148,805.) 

20,676.  "  Dvnamo-electric  machines."  F.  H.  Schroeder.  Julv  10th,  1920. 
(170.094.) 

20,688.  "  Production  of  electric  carbons."  G.  L.  Schmidthamtner.  March' 
20th,    1918.     a48,872.) 

20.782.  "  Thermionic  valves."  A.  K.  Macrorie,  H.  Morris-.Airev,  G.  Shear- 
ing,   and    S.    R.    .Mullard.     July    10th,   1920.     (170,«96.) 

20.783.  "  Use  of  multiple  seals  with  silica  thermionic  valves  and  a  method' 
of  attaching  the  conductors  from  the  seals  to  a  valve  electrode."  .A.  K. 
.Macrorie.  H.  Morris-Aircv,  G.  Shearing,  and  S.  R.  Mullard.  July  10th,  1920. 
(170,097.) 

'20,835.  "  Device  for  maintaining  the  pitch  of  the  sound  constant  in  sound' 
transmitting    installations."    Signal    Ges.    October    1st,    1917.     (148,975.) 

'20.838.  "  Electro-magnetic  submarine  sound-signalling  .apparatus."  Sigiial 
Ges.     November   1st,   1918.     (148,978.) 

20,839.  "  Electro-magnetic  sound  transmitting  and  receiving  apparatus  with 
two   exciting    windings."     Signal  Ges.     November   18lh,  1918.      (148,979.) 

2I,2()2.  "  Appliance  or  instrument  for  testing  magnetos  and  sparking  plugs 
in   actual   use."    E.    R.    Gardner.    July   14th,    19-20.     (170,112.) 

21,298.  "  Electric  lighting  apparatus  for  road  vehicles,  more  particularly 
motor  cycles  and  the  like."  S.  G.  Muir  and  G.  A.  Mathys,  July  14th,  1920. 
(Cognate   application    29,318,    1920.)     (170,113.) 

21.304.  "  Dynamo-electric  machines."  British  Thomson-Houston  Co.,  Ltd.. 
and    F.   P.   Whitaker.     July    14th,    1920.     (170.114.) 

21.504.    "  Electric  circuit  closers."     E.  F.  Nichols     July  16th.  19-20.  (170.117.) 

33,109.  "Continuous  wave  telephony  and  telegraphy."  C.  S.  Franklin. 
August  5th,  1920.     (170,154.) 

23,783.  "  Means  for  use  in  the  testing  of  internal  combustion  engine  ignition 
apparatus  as  employed  on  motor  vehicles  and  for  remagnelising  the  pemianem 
magnets  of  such  apparatus."  H.  Bailey  and  A.  C.  Pritchard.  August  14th. 
1920.     (170.158.) 

24.416.  "  Apparatus  for  indicating  the  reception  of  sound,  light,  heat,  or 
electricity."    J.  Robinson   and    H.    L.   Oowther.     August  23r<l.   1920.     (170,170.) 

25  545  "Electric  regulating  systems."  British  Thomson-Houston  Co.,  Ltd. 
(General     Electric    Co.).     September   4th,    1920.     070,180.) 

2<.393.  "Amplifiers  for  sound  nproducing  machines."  J.  W.  Booth.  Sep- 
tember 27th,  1920.     (170,190  ) 

27,873  "  Method  of  spectrum  analysis  of  Rontgen  rays  and  apparatus 
therefor."    K.  Staunig,  O.  Fritz,  and  A.  March.    October  1st.  1920.     (170,191.) 

31,230.  "  Electrical  quick-acting  step  regulator."  E.  Dick.  November  4lh, 
19-20.     (170.207.1      • 

xsax. 

1.104.  "  Device  for  increasing  the  sound  eneigy  wilh  submarine  sound 
transmitters."     fignal   Ges.     October  2nd.  1915.     (1.17,230.) 

5  347  "Electric  switches."  Igranic  Electric  Co.,  Ltd.  (Cutler-Hammer 
.Manufacturing  Co.).     February    16th.    1921.     (170.237.) 

9.388.  "  Electric  switching  or  like  devices."  A.  Sen  Cohn  (firm  of).  April 
23rd.    1919.     (Divided     application    on    147.949.)     060,813.) 

11473  "Electric  fire,  burglar,  and  like  alarms."  Bayerischc  Vareinskank. 
April   2flth.    1920.     (161.983.)  ,  .  ,  ^.-.r-t.A 

12.642  "  Electrical  controllers."  Mctropolitan-V ickers  Electrical  Co..  Ltd. 
Mav    17th.     920.    (163.298.1  ,    .    „      c 

13,621.  "  Process  for  obtaining  deposits  of  iron  bv  electrolysis.  Soc. 
d'Electro-Chimic    et    d'Eleciro    Metallurgie.     June   9th.    V.f20.     (164.725.) 

13.815.  "  Process  and  apparatus  for  connecting  additional  '""s'o';"^''*  •» 
a   auoply  circuit."     Siemens  Schuckertwerke  Ges.     May  14th,   1920.     (1^,324.) 

17344  "  Protective  apparatus  for  electrical  systems."  Metropolitan-Vickers 
Flerlrrcal    Co..    Ltd.     September    8th.    1920.     (168.860.) 
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The  case  of  Dore  r.  Hackney  Boroi.jfli  C'ljuiicil.  which 
came  before  Mr.  Forbes  Lankester.  K.C  some  iiionths 
ago,  and  has  now  been  atijudicated  upon  by  the 
Court  of  Appeal,  involve,?  the  decision  of  a  ques- 
tion of  very  considerable  importance,  not  only  to 
electrical  undertakers,  but  to  all  who  are  under 
a  statutory  duty  to  supply  any  commodity  to  the 
public.  The  facts  are  very  simple.  The  Hackney 
Borough  Council  was  summoned  for  making  default 
in  supplying  electric  power  to  the  house  of  a  con- 
sumer as  required  by  the  Hackney  Electric  Lighting 
Order.  189.3.  The  borough  electrical  engineer  was  satisfied 
that  the  wiring  had  been  properly  done,  and  the  com- 
mittee was  anxious  to  give  the  supply,  but  acting  on  the 
orders  of  the  Electrical  Trades  Union,  the  Council's  em- 
ployes refused  to  connect  because  the  work  was  not  done 
by  trade  union  labour,  but  by  a  man  who  was  his  own 
master.  The  learned  magistrate  found*  that  the  Coun- 
cil was  in  default,  and  ordered  it  to  pay  a  fine  and 
costs.  He  pointed  out  that  his  only  duty  was  to  con- 
sider whether  the  failure  to  connect  was  due  to  force 
majeure  or  not,  and  said  that  in  the  absence  of  any 
decision  to  the  efiect  that  mere  threats  amounted  to  force 
majeure  he  held  that  they  did  not.  'It  is  to  be  ob- 
served,"' he  said,  "  that  the  threat,  if  acted  upon  gener- 
ally (and  I  was  told  that  this  trade  union  controlled  the 
action  of  electrical  workers  throughout  the  kingdom) 
would  deprive  all  men  in  the  position  of  Mr.  Cant  of  an 
honourable  and  legitimate  livelihood,  whilst  it  avowedly 
amounts  to  a  claim  on  the  part  of  the  union  to  dictate 
to  all  their  fellow  subjects  the  class  of  persons  they  shall 
employ  to  do  private  electrical  work  on  private  premises. 
Some  may  regard  such  a  threat  as  high-handed  and  in- 
sufferable tyranny  on  the  part  of  the  union.  It  is  not 
for  me  to  say."  The  Court  of  Appeal  unanimously  con- 
firmed the  finding  of  the  magistrate,  and  dismissed  tlie 
appeal.  It  should  be  noted  that  the  decision  of  a  magis- 
trate is  final  on  a  question  of  fact. 

We  confess  to  a  feeling  of  surprise  at  the  attitude 
adopted  by  the  Hackney  Borough  Council  in  this  matter. 
The  statute  which  entitles  a  consumer  to  receive  a  supply 
ia  plain  as  plain  can  be.  The  consequences  of  refusal  are 
made  equally  clear:  ''Whenever  the  undt"rtakers  make 
default  in  supplying  energy  to  any  owner  or  occupier  of 
premises  to  whom  they  may  have  and  are  required  to 
supply  energy  they  shall  be  liable  in  respect  of  each 
default  to  a  penalty  not  exceeding  forty  shillings  for 
each  day  on  which  the  default  occurs."  The  circum- 
stances in  which  penalties  cannot  be  imposed  are  stated 
with  equal  clearness.  No  penalty  can  be  inflicted  in  re- 
spect of  any  default  if  the  Court  is  of  opinion  that  the 
default  was  caused  by  inevitable  accident  or  force 
majeure  or  was  of  so  slight  or  unimportant  a  character 
as  not  materially  to  aSect  the  value  of  supply.  It  was 
not,  and  could  not  be.  suggested  that  the  failure  was  due 
to  inevitable  accident :  the  sole  question  was :  Is  this 
force  majeure  ? 
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*  His  jutigment  was  reported  in  the  Electrical  Review, 
Mav  6th.  19'21.  p.  604. 
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People  unaccustomed  to  the  forms  of  law  max,  desire 
to  know  the  meaning  and  significance  of  this  phrase. 
Its  English  equivalent  is  "the  act  of  God."'  Suppose, 
for  eiample.  a  generating  station  were  knocked  down  by 
an  eartlnjuake.  or  the  mains  were  carried  away  in  a  flood 
of  almost  unprecedented  violence,  the  resulting  cessation 
of  ^upply  would  be  held  to  be  due  to  the  act  of  God  or 
force  majeure. 

In  the  course  of  his  judgment  Mr.  Lankester  pointed 
out  that  no  exhaustive  definition  of  the  phrase  could  be 
found.  But  references  may  usefully  be  made  to  another 
branch  of  the  law.  A  common  carrier  is,  generally 
speaking,  an  insurer  of  the  goods  which  he  carries.  But 
he  is  not  liable  for  the  Act  of  God  or  the  King's  Enemies. 
His  duty  was  thus  defined  in  an  old  case:  "  A  common 
carrier  is  not  liable  for  any  accident  as  to  which  he  can 
show  that  it  is  due  to  natural  causes  directly  and  exclu- 
sively,  without  human  intervention,  and  that  it  would 
not  have  been  prevented  by  any  amount  of  foresight  and 
pains  and  care  reasonably  to  be  expected  from  him." 

It  would  indeed  be  a  serious  outlook  for  the  public  if 
any  Court  were  to  hold  that  the  dictates  of  a  trade-union 
oflBcial  were  equivalent  to  force  majeure.  The  whole 
supply  of  electricity  in  these  islands  could  then  be  held 
up  unless  the  system  of  supply  and  the  wages  paid  to  the 
undertakers'  workmen  were  approved  by  union  officials. 
The  supply  of  gas  and  water  might  be  equally  affected ; 
and  the  public  would  have  no  redress  !  To  a  summons 
for  penalties  tlie  answer  would  always  be — force 
majeure  ! 

It  may  be  asked :  Has  the  consumer — or  would-be  con- 
sumer— no  remedy  other  than  a  summons  ?  Can  he  not 
bring  an  action  J  That  it  is  reasonable  to  ask  this  ques- 
tion is  manifest  when  it  is  explained  that  a  summons, 
even  if  successful,  brings  no  pecuniary  reward  to  the 
prosecutor.  The  fine  is  swept  into  the  coffers  of  the 
State ;  the  costs  awarded  (if  any)  are  barely  sufficient  to 
cover  the  prosecutor's  out-of-pocket  expenses.  Why  may 
he  not  sue  for  damages  ? 

This  remedy  does  not  avail  him.  It  is  an  old  principle 
of  law  that  where  a  statute  prescribes  a  remedy  for  a 
particular  injury,  any  other  remedy  which  there  might 
be  is  taken  away  by  implication.  So  in  one  case  it  was 
held  that  no  action  lay  against  a  gas  company  for 
ilaniatres  sustained  by  a  consumer  by  reason  of  its 
failure  to  give  him  a  supply  of  gas  suflicient  in  amount 
and  in  purity  to  satisfy  the  requirements  of  the  Act. 
His  only  remedy  was  to  proceed  for  penalties.  In  the 
present  case  if  the  gentleman  who  had  reason  to  com- 
plain of  the  Hackney  Borough  Council  had  commenced 
proceedings  in  the  County  Court  he  would  have  done  so 
in  vain. 

It  is  now  many  years  since  the  Legislature  conferred 
upon  trade  unions  immunity  from  actions  for  wrongs. 
It  was  hoped  that  they  would  not  exceed  their  privileges; 
but  it  must  be  confessed  that  the  case  under  review  has 
brought  a  singular  abuse  into  public  notice.  It  will 
tend,  moreover,  to  create  an  uneasy  feeling  that  the  exer- 
cise of  similar  powers  is  a  matter  of  common  occurrence, 
and  that  it  is  only  by  reason  of  a  curious  combination  f>f 
cirrumstanrcp  that  the  facts  of  one  ease  were  duly 
brought  to  light. 


Some  months  ago  we  remarked,  with 

Th«  h.T.L.        Regard  to  the  electrical  wages  dispute, 

(London  that    the    collapse    of    the    strike    was 

District).  largely  due  to  the  flat  refusal  of  many 

members  of  the  E.T.U.  to  engage  in  it; 

that  they  wtic  utterly  sick  of  the  incessant  attempts  of 

their  leaders  to  involve  them  in  strikes,  and  that  there 

was  a  "  rod  in  pickle  for  the  Executive  of  the  London 

Branch. ■■     That  rod  has  now  attained  maturitv.  as  mav 


bt  oiithered  from  the  abstract  elsewhere  in  tliis  issue  of 
a  circular  lecentlj-  issued  by  the  National  Executive 
Council  of  the  Electrical  Trades  Union. 

The  Council,  in  fact,  exasperated  by  the  insubordina- 
tion, indiscretion,  mismanagement,  and  recklessness  of 
the  London  District  Committee,  has  at  last  suspended 
the  latter.  We  have  often  had  occasion  to  criticise  the 
actions  of  the  London  conunittee,  and  have  expressed  the 
conviction  that  the  rank  and  file  of  the  meniljers  in  the 
London  district  were  not  in  sympathy  with,  or  respon- 
sible lor,  the  policy  adopted  by  their  hot-headed  leaders; 
our  impression  is  fully  confirmed  by  the  terms  of  the 
circular,  which  leaves  no  loophole  for  doubt  as  to  the 
intensity  of  the  indignation  with  which  the  Executive 
Council  regards,  and  for  years  has  regarded,  the  conduct 
uf  the  Committee. 

Needless  to  say,  we  welcome  this  drastic  action ;  we 
1  ear  no  ill-will  either  towards  the  Union,  which  is  capable 
of  doing  excellent  work  in  promoting  the  welfare  of  the 
industry,  or  towards  the  members  of  the  Committee, 
against  whom  we  have  no  personal  complaint  to  make — 
l>ut  we  do  titterly  detest  the  "  policy."  if  such  it  can  be 
called,  for  which  the  Committee  has  been  responsible — 
a  policy  which  is  almost  whollj'  comprised  within  the 
twelve  reasons  for  suspension  cited  by  the  Council ! 

For  its  attitude  towards  the  Whitley  Council  system, 
and  its  adhesion  to  the  decisions  to  which  it  has  been  a 
party  on  the  Councils,  we  commend  the  Committee.  But 
we  regard  the  unit)/  of  the  trade  union  as  the  first 
essential  to  its  usefulness,  and  we  believe  that  the  action 
taken  by  the  Executive  Council  is  in  the  best  interests 
of  the  Electrical  Trades  Union,  the  electrical  industry, 
and  the  nation  as  a  whole. 


The  importance  of  the  work  which  the 
Promoting  Electrical  Development  Association  is 
Electricity  peculiarly  qualified    to  carry   out  has 

Supply.  recently    been    emphasised    in    various 

quarters,  notably  in  the  presidential 
address  of  Mr.  J.  S.  Highfield,  the  inaugural  addresses 
of  chairmen  of  Territorial  Centres  of  the  Institution,  and 
by  the  Conference  of  Industrial  Councils.  Mr.  Highfield 
touched  upon  it  in  connection  with  the  necessity  of 
adopting  a  system  of  charging  for  electricity  which  will 
enable  the  price  of  lighting  to  be  raised  to  a  reasonable 
figure,  and  will  avoid  the  necessity  of  overcharging  for 
power  and  heating,  whilst  allowing  electricity  to  be  sup- 
plied for  all  juirposes  through  one  meter.  This  can  be 
effected  by  means  of  the  two-part  or  multi-part  tariff, 
provided  that  the  obligation  to  offer  an  alternative  flat 
rate  is  removed.  As  he  remarked  on  a  previous  occasion, 
and  indicated  again  in  his  address,  the  immediate 
development  of  the  public  supply  of  electricity  is  of  vital 
importance  not  merely  to  the  supply  authorities  them- 
selves, but  also  to  contractors  and  nianufacturers,  and 
to  the  workpeople  whose  interests  are  at  stake,  affecting 
as  it  does  the  employment  of  many  thousands  of  men, 
and  immensely  improving  our  position  with  respect  to 
tlie  development  of  export  trade.  ^ 

.Mr.  G.  H.  Nisbett,  in  his  outspoken  address  to  the 
Livcr])ool  Sub-Centre  of  the  North-Western  Centre,  laid 
jrreat  stress  on  the  same  point — the  dependence  of  the 
electrical  industry  in  great  part  upon  the  development 
of  new  business.  Whilst  we  cannot  agree  in  all  respects 
with  his  comments  upon  the  relative  national  iniportasice 
of  power  and  lighting  supplies,  we  are  entirely  at  one 
with  him  regarding  the  urgent  need  for  developing  the 
domestic  side  of  the  business.  We  regret  that  we  are 
unable  to  devote  more  space  to  his  stimulating  address, 
but  plenty  of  food  for  thought  will  be.  found  in  the 
abstract  which  appears  elsewhere  in  this  issue.  Before 
leaving  the  question  of  power  supply,  we  may  point  out 
that  the  main  objects  of  the  committees  which  recom- 
mended the  extension  of  a  "  cheap  and  abundant 
snjjply  "  of  electricity  to  all  parts  of  the  country  were: 
t'>  economise  fuel,  and  to  enable  a  greater  proportion  of 
mechanical  power  to  be  employed  in  manufacturing 
operations,   thereby  increasing  output   per  capita  and 
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djmiiiisiung  the  cost  of  produotion.  Surely  these  are 
vitally  important  "  national  objects  "  ;  the  cost  of  power 
in  percentage  of  the  cost  of  the  finished  product  may  with 
great  advantage  be  increased,  if  thereby  the  output  of 
a  factory  can  be  doubled  and  the  cost  of  production 
reduced. 

So  far  as  Mr.  Nisbett  advocates  the  extension  of  electric 
lighting  pure  and  simple,  we  fear  he  will  not  convince 
the  supply  engineer,  who  knows  that  the  cost  of  services 
is  from  three  to  four  times  the  pre-war  cost,  and  that  in 
very  many  oases  the  profit  on  the  energy  used  for  lighting 
alone  does  not  even  cover  the  annual  charges  on  the 
cost  of  connection.  This  is  particularly  true  in  the  case 
of  the  small  consumer,  whose  case  Mr.  Ni.sbett  obviously 
has  in  mind,  and  when  he  suggests  that  the  supply 
authority  shall  bear  the  cost  of  the  wiring  also,  he 
aggravates  the  difficulty — unless  the  authority  is  em- 
powered to  charge  a  remuneratii)e  itrice.  Thus  we  come 
back  again  to  the  question  of  tariflts  and  the  maximum 
price  permitted,  which  Mr.  Highfield  dealt  with  so  force- 
fully. That  question  has  now  been  before  the  Electricity 
Commissioners  for  about  twelve  months,  and  has  not  lost 
any  of  its  urgency  by  the  delay.  We  know  the  Commis- 
sioners are  faced  with  great  difficulties  in  securing  a 
reform  of  the  law  on  this  subject ;  but  no  one  else  is  in 
a  position  to  deal  with  it,  and  we  look  to  them  to  exert 
every  effort  to  expedite  the  removal  of  the  statutory 
restrictions.  As  things  are  at  present,  the  only  way  to 
secure  a  return  on  the  cost  of  wiring  is  to  charge  a 
separate  rent  for  it. 

We  are  pleased  to  note  that  the  Local  Authorities 
(Financial  Provisions)  Bill  (No.  230,  H.M.  Stationery 
Office)  has  received  the  Royal  Assent,  as  it  contains  a 
clause  of  great  importance  to  electricity  supply  under- 
takings, which  have  to  lay  out  capital  that  will  not  pro- 
duce a  revenue  for  some  years.  This  clause  gives  power 
to  suspend  pajinents  to  the  sinking  fund  for  a  period 
not  exceeding  five  years,  while  the  capital  expended  re- 
mains unrenmnerative.  This  was  one  of  the  conces- 
sions that  were  pressed  upon  the  Cabinet  Committee 
upon  Unemployment  by  the  deputation  from  the  Confer- 
ence of  Joint  Industrial  Councils  on  November  2nd,  and 
will  in  great  measure  facilitate  the  developnient  of  elec- 
tricity supply. 


The  Berlin  Chamber  of  Commerce 
Replacement  recently  distributed  copies  of  a  pam- 
of  Worn=out  phlet  written  by  Herr  Felix  Deutsch, 
Machinery  in  chairman  of  the  directorate  of  the 
Germany.  A. E.G.,  in  respect  of  the  relation  borne 
by  wages  and  salaries  to  the  return 
on  capital  invested  in  industrial  undertakings.  The 
pamphlet  forms  a  continuation  of  one  of  a  similar  char- 
acter which  was  issued  in  1919  in  regard  to  66  joint 
stock  companies,  although  in  the  present  case  the  inquiry 
has  been  extended  to  152  companies  which  are  also  not 
specifically  mentioned,  and  therefore  incapable  of  being 
checked.  The  author  endeavours  to  show  that  while 
wages  and  salaries  have  increased  in  the  past  two  years, 
the  share  capital  as  represented  by  the  average  rate 
of  dividends  paid  has  considerably  declined.  It  is, 
however,  not  to  this  side  of  the  question  that  we  wish 
t.>  refer,  although  the  Frankfort  Gazette,  in  criticising 
t\-i  pamphlet  under  the  title  of  "A  False  Account," 
states  that  it  has  been  written  for  a  pronounced  purpose, 
and  it  rejects  the  author's  conclusions,  although  we 
observe  that  the  Financial  Times  swallows  them  in  its 
issue  of  November  5th.  On  the  other  hand,  and  in  a 
subsequent  issue,  the  Oornian  newspaper  directs  atten- 
tion to  another  part  of  the  pamphlet,  and  warmly  com- 
mends the  policy  set  forth  therein,  to  the  consideration 
both  of  industrial  undertakings  and  of  the  banks  asso- 
ciated with  the  latter  in  the  emission  of  new  capital, 
.^s  this  particular  part  is  also  of  intertjst  in  this  country, 
which  likewise  has  a  depreciated  exchange  in  relation 
to  the  United  States  and  two  or  tiiree  other  countries. 
and  is  also  confronted  with  a  considerably  greater 
capital  expenditure  for  replacement^  o(  machinery  an4 


plant  as  compared  with  pre-war  times,  no  apology  it 
needed  for  reproducing  what  the  chairman  of  the  direc- 
torate of  the  A.  E.G.  says  on  the  question. 

Herr  Deutsch  first  points  out  that  the  former  method 
ot  writing  down  in  gold  the  machinery  and  plant  to 
the  value  of  one  gold  mark — which,  as  is  known,  many 
companies  practised  in  (iermany  in  pre-war  times — is 
no  longer  sufficient  to-day,  when  machinery  and  appli- 
ances cost  from  16  to  18  times  the  pre-war  rates,  for 
the  purpose  of  protecting  an  undertaking  against  the 
consumption  of  its  capital.  As  a  consequence,  and  in 
order  to  render  possible  the  acquisition  of  new  plant 
(replacements)  and  maintain  the  efficiency  and  com- 
petitive capacity  of  industry,  such  large  renewal  reserve 
funds  must  be  provided  that  the  necessary  capital 
stands  available  for  the  purchase  of  a  new  machine  on 
an  old  one  being  scrapped.  As  an  example,  the  author 
says:  — 

"  At  the  A. E.G.  we  formerly  used  certain  generally  intro- 
duced machine  tools,  one  man  being  required  to  attend  to 
each  machine.  One  day  new  machiue.s  were  offered  us  from 
America,  every  three  of  which  could  be  served  by  one  work- 
man. That  implied  a  cuii-sideiable  economy,  and  we  therefore 
did  not  dare  delay  making  the  large  expenditure  for  the  pro- 
vision of  the  new  machines.  This  progress  did  not  satisfy 
technicians.  Only  u  short  time  elapsed  before  the  .-Americans 
placed  new  machines  on  the  market,  of  which  nine  could  be 
attended  to  by  one  man.  For  this  purpose,  of  course,  a  work- 
man of  higher  intelligence  was  requisite,  while  only  purely 
mechanical  work  had  to  be  performed  with  the  machines 
originally  used.  It  is  now  obvious  that  the  considerable  ex- 
penditure for  the  new  plant  could  only  be  borne  by  an  under- 
taking which,  having  a  large  turnover,  was  able  fully  to  utilise 
the  new  machines.  This  was  the  case  with  the  works  of  the 
A. E.G.;  they  had  for  their  products  a  customer  with  a  market 
comprising  the  whole  ot  the  inhabited  globe;  the  entire 
organisation  of  the  A. E.G.  comprised  approximately  400 
branches,  and  they  could  therefore  venture  to  replace  the 
machines  acquired  a  few  years  ago  with  the  more  efficient 
but  very  costly  new  machines.  The  result  showed  that  we 
were  right,  for  we  .sooa  increased  oui  sales  by  more  than 
fivefold,  and  the  large  sums  were  intelligibly  and  well  in- 
vested.' But— and  this  is  the  essential  part— we  were  only 
able  to  venture  upon  this  step  because  we  had  completely 
written  oif  the  first  machines.  Otherwise  we  should  not  havo 
been  able  to  provide  for  the  redemption  also  of  the  new 
machines,  and  should  have  had  to  leave  the  business  to  more 
intelligent  and  more  far-sighted  firms,  with  whom  we  should 
then  no  longer  have  been  able  to  compete.  This  example 
could  be  applied  to  German  industry  as  a  whole  to-day. 
Certainly  many  companies,  besides  making  the  customary 
depreciation,  have  formed  considerable  internal  reserves  by 
the  careful  valuation  of  securities  and  stocks.  But  the  ques- 
tion whether  these  are  adequate  and  guarantee  that  security 
which  is  urgently  necessary  under  present  conditions  arises 
to-day  more  threatening  and  oppressive  than  ever  before." 

The  warning  given  in  the  final  sentences  of  the  state- 
ment by  the  chairman  of  the  A. E.G.  is  certainly  not 
unnecessary.  While  large  sums  have  been  written  off 
by  the  coal,  iron  and  steel,  and  engineering  companies 
for  depreciation  for  the  past  financial  year,  and  con- 
siderable sums  havo  been  placed  to  reserve  funds,  these 
amounts  are  totally  insufficient  to  effect  replacements 
of  plant  and  machinery  on  the  present  basis  of  the  cost 
of  purchase  as  contrasted  with  pre-war  sale  prices.  As 
a  general  rule,  and  in  order  to  make  a  show  of  great 
prosperity,  depreciation  and  renewals  reserves  are  being 
provided  for  just  as  if  the  companies  were  working  with 
the  mark  at  par  value,  whereas  the  total  amount  set 
aside  for  these  two  purposes  by  all  the  colliery  companies 
is  Westphalia  in  1919-20— and  1920-21  will  probably 
indicate  no  difference — would  not  have  sufficed  to  pay 
for  the  sinking  of  a  new  shaft  to  replace  one  where  the 
coal  had  been  worked  out.  Similar  conditions  prevail 
in  the  iron  and  steel  and  engineering  industries,  all  for 
the  purpose  of  paying  high  and,  in  reality,  fictitious 
dividends.  Even  where  there  is  a  prospect  of  at  once 
forming  a  very  considerable  reserve  fund  by  the  issue 
of  now 'capital  for  extensions  and  developments— not  for 
replacements — ."vt  a  very  high  premium,  and  thus  permit 
of  the  premium  being  placed  to  reserves,  shares  are 
mostly  issue.l  at  a  low  premium  in  order  to  please  the 
shareholders  in  the  exercise  of  their  preferential  rit;hts 
of  subscription,  unless  waived,  and  also  to  please  the 
directors  and  their  friends.  Everything  seems  to  point 
t5  a  future  day  of  reckoning,  when  the  present  sham 
state  of  prosperity  will  be  revealed  in  its  true  colours. 
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THE     LOW     TEMPERATURE    CARBONISATION     OF    COAL. 


Wh.vt  is  coal.' — A  substaiu'e  I'oumi  in  certain  geological 
formations.  It  is  a  black  solid,  and  contains  pitch, 
tar,  creosote,  carbolic  acid,  tar  oils,  benzol,  aumioniacal 
liquor.  Yes,  quite  so,  and  in  the  same  sense  a  baa  lamb 
contains  men  and  children.  For  coal  contains  none 
of  these  things,  and  nobody  really  can  do  more  tharf 
guess  what  coal  is  in  the  sense  of  being  able  to  formulate 
the  molecular  arrangement  of  the  elements  into  which 
i:  may  be  ultimately  resolved.  True,  when  heated  in 
a  closed  vessel  the  substances  above  named  and  a  host  of 
gases  in  addition  are  produced,  and  may  be  separated 
and  placed  in  bottles  and  labelled  "  Products  of 
distillation  of  coal."  Of  late  years  the  tend- 
ency has  become  evident  to  add  to  such  labelling  the 
words  '■  at  500  deg.  C.  of  temperature,"  or  such  other 
temperature  as  was  given  to  the  retort  in  which  the 
distillation  took  place.  In  all  cases  of  destructive  dis- 
tillation and  of  combustion,  temperature  is  a  crucial 
factor.  The  distillation  of  coal  is  classed  as  destructive 
because,  it  may  be  assumed,  the  coal  is  changed  so 
greatly  in  appearance  and  texture  that  it  ceases  to  be 
loal.  But  constructive  distillation  would  be  a  better 
term  to  employ,  for  by  heating  coal  its  molecules  are 
rearranged,  some  as  gas,  others  as  liquids,  and  yet 
others  as  solids. 

The  so-called  constituents  of  coal  have  not  been  taken 
from  the  coal,  but  entirely  novel  bodies  have  been 
generated.  And  these  new  bodies  from  the  same  piece 
of  coal  will  differ  according  as  they  are  the  restilt  of 
lieating  the  coal  gently  or  bringing  it  up  to  a  high 
temperature.  Substances  brought  into  being  by  a  tem- 
juTnture  of  from  550  to  600  deg.  C.  are  represented  as 


pioneers  of  more  rational  metliods  of  using  coal  and 
of  economising  the  products  of  distillation.  Tbwait«, 
Allen,  and  Booth  worked  along  these  lines  nearly  30 
years  ago.  But  the  motor  car  and  the  Hying  machine, 
with  their  greedy  petrol-absorbing  maw,  have  done  this 
work  of  late  years,  and  the  need  for  petrol  substitutes 
has  really  been  the  spur  which  has  urged  cliemists  to 
bring  about  a  more  rational  employment  of  ooal  by 
using  moderate  temperatures  of  distillation  in  order 
to  secure  a  more  valuable  series  of  molecularly  reconsti- 
tuted substances.  The  following  table  of  the  effects  of 
high  and  low  temperatures  is  due  to  Mr.  Brownlie.  It 
gives  the  high-  and  low-temperature  products  t)f  1  tf>n  of 
coal  of  an  average  type  :  — 


Low  tempeiatuie 

High- temperature  carbonisatior. 

oarboniaatioD. 

Gas  works. 

Coke  oveni.. 

In  retorts... 

U  cwt.  of  smoke- 

I.SJ     cwt.       soft 

14    to    11. J     cwt. 

less  fuel 

coke 

hard  coke 

(ins 

C.'ODO  cb.   ft.    of 

12.000  ul).  ft.  of 

1:..->00  oil.    ft,   of 

t;as    of    701)   to 

^'as     of     .').".  0 

■ras.   I.MiR.th.ii. 

".'.0  B.th.ii.   per 

B.th.u.  iier  ft. 

per  cb.  ft. 

cl).  ft. 

Liquid 

•ill     t;al..   iiicliid- 

10  -alloiis 

s  L'ailon.s 

products 

in;;  8  nal.  motor 
spirit  i:   Diesel, 
Inbricatinir.     iV 
fuel  oils 

Sulphate  of 

1          1.-.  lb. 

•-'.".  11). 

2S  lb. 

ammonia 

Much  more  oil  results  from  the  low-temperature  pro- 
cess  than    from    high-temperature    processes.       It   con- 


y 


Fig.  1. — Sectio.ns  of  Retort 

.*NI>  COOMNG  ChAMBKH. 

Jo» -i.-jir|Mj  aturc  products.  At  from  1)00  to  1.000  deg. 
C.  the  distillation  temperature  is  considered  as  high, 
and  the  products  of  a  lower  temperature  will  be 
"  cracked  "  to  use  the  trade  term,  with  the  evolution  of 
fresh  molecular  structures. 

Ordinary  illuminating  gas  is  a  liigh-temperature  re- 
sultant, and  the  particular  aim  of  this  procedure  is  gas 
for  lighting  joirpo.'-cs.  High  temperature  is  also  cm- 
ployed  in  producing  metallurgical  coke,  and  in  this 
cft^e  the  gas  which  is  evolved  may  be,  and  is,  used  in 
driving  gas  engines  or  heating  boilers.  But  much  of 
the  value  of  the  distillation  products  is  destroyed  bv 
higli  temperature. 

Coal  for  steam  prod\iction  is  usually  passed  directly 
from  the  mine  to  the  boiler  furnace.  The  columns  of 
the  Electrical  Rf.view  have  for  long  been  open  to  the 


Pio.  2.— Cahhoxisino  J'i,ant  anh  Coai.iti'.  Dumc. 

tains  also  less  of  naphthaline  and  other  more  com- 
plex [iroducts,  but  more  of  tiie  simpler  products, 
such  as  benzol,  toluol,  crcosols,  or  creosote  oil  than  does 
the  tar  of  high-temperature  retorts.  Its  value  is  very 
much  higher,  and  the  final  solid  residue  or  coke  is 
very  different  from  gas-retort  coke  or  the  product  of 
the  coke  oven.  The  coke  or  coalite  from  low-temperafcure 
distillation  has  been  more  or  less  known  for  some  years, 
but  there  liave  been  many  difhcoltics  attending  its 
production.  It  is  softer  than  gas  coke,  somewhat  re- 
sembles charcoal,  more  readily  soils  the  hands,  and 
apparently  has  its  carbon  contents  in  a  sort  of  annealed 
Stat*,  in  which  condition  it  is  easy  to  ignite,  and  it 
burns  with  a  cheerful  glow  and  with  a  short  flame. 

Rut   the    object  of  low-t«mperature  carbonisation    is 
general  rather   than  specific.      It  is,   perhaps,  first,  de- 
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sired  to  produce  motor  fuel  of  various  orders  of  density ; 
next,  to  produce  a  smokeless  house  fuel  with  a  capacity 
for  easy  ignition,  clear  burning,  and  of  liigii  radiating 
power.  An  ordinary  coal  fire  absorbs  much  of  its  heat 
in  distilling  filthy  gas  to  pass  up  the  chimney  and  foul 
the  atmospheie.  The  blocks  of  coal  burn  at  their 
rearward  faces  and  shield  off  the  room  from  radiant 
heat.  The  net  result  is  a  pitiable  inefficiency.  The 
economies  due  to  a  clean  atmosphere  are  enormous  ;  few 
realise  the  destructive  action  of  smoke  both  directly  on 
textiles,  and  indirectly  through  frequent  and  more  in- 
tensive   laundrv    pun isliiju'iit .      And    all    this    waste    is 


Passing  Slack  Coal  from  Hoppers  into  the  Retorts. 

waste  of  our  main  national  asset,  an  asset  already  far 
depleted  and  more  recently  reburied  in  small  areas,  too 
small  to  be  again  opened  up  and  worked. 

The  chemistry  of  low -temperature  distillation  is  not, 
perhaps  difficult.  But  there  have  been  technical  diffi- 
culties of  a  physical  and  mechanical  order  which  are 
now  stated  to  have  been  overcome  by  the  system  of  Low- 
temperature  Carbonisation,  Ltd.,  which  for  several 
weeks  lias  had  plant  in  continuous  operation  at 
Barnsley,  Yorkshire,  and  a  special  demonstration  was 
held  on  Wednesday,  October  19th,  for  representative* 
of  tiie  technical  Press.  The  company  is  using  up  slack 
coal  and  converting  it  into  a  smokeless  fuel  of  high  value. 
f'Jsperiments  and  trials  have  been  in  progress  for  21 
years,  over  40  different  types  of  retort  have  been 
used,  and  over  200,000  tons  of  coal  more  or  less  satis- 
fjietorily  treated,  and  the  cost  has  been  very  great. 

Coal  when  carbonised  at  low  temperature  swells  up 
and  becomes  viscous,  and  sticks  fast  in  most  retorts. 
When  extracted  with  great  trouble  it  flames  on  contact 
with  air,  and  wl.en  iiuenched  it  disintegrates  badly.  Tlie 
gas  passes  through  the  porous  retorts,  but  this  difficulty 
is  overcome  in  the  usual  manner  by  maintaining  an 
isostatie  condition  between  the  interior  of  the  retort 
and  the  e,xterior.  Ordinary  gas  retorts  or  *^oke  ovens 
appear  to  be  useless  for  prod  icing  coalite,  if  too  cool, 
the  result  is  coke  on  the  surface  of  tiie  mass  and  coal 
Diside  but  little  changed.  The  broken  up  mixture  in 
no  way  resembles  coalite  which,  when  properly  made. 
1'  homogeneous,  and  carries  a  fixed  proportion  of  vola- 
tile matter  of  such  a  nature  that  the  tras  burns  with  the 
short  flame  with  which  users  ot  best  Welsh  are  familiar. 
It  appears  tjiat  a  mixture  of  70  i)er  cent,  non-coking 
coal  with  .'50  per  cent,  of  coking  coal  can  be  employed. 
This  seems  to  confirm  the  recent  re-isearches  of  Mr.  Lewis, 
w-hich  show  that  coal  which  refuses  to  coke  does  not  do 
so  because  of  the  nature  of  its  constituents  so  much  as 
because  of  their  laminar  structure. 

The  apparatus  used  at  Barnsley  is  nearly  all  of  the 
ordinary  commercial  type — coal  washers,  conveyors,  gas 
exhausters,  tar  separators,  and  so  on.     The  core  ot  the 


matter  is  the  retort,  and  in  this  moBt  essential  feature 
the  company  has  shown  that  the  old  difficulties  of 
low-temperature  carbonisation  have  been  overcome  in 
a  very  ingenious,  practical,  and  tiimple  manner.  A 
unit  of  ovens  is  made  up  of  20  cells.  On  the  top  of 
eatOi  cell  is  a  liopper  holding  10  cwt.  and  filled  by  a 
conveyor  line  abovp.  The  base  of  the  hopper  is  closed 
by  a  rotary  valve  or  shutter  with  an  external  lever  to 
turn  it  when  discharging.  The  valve  passage  lets  the 
coal  down  to  the  oven  or  retort,  a  narrow  flat  cell  b  ft. 
deep  by  6  ft.  6  in.  long  by  11  in.  to  1.3  in.  wide.  In 
the  existing  plant  the  width  is  11  in.  The  small  mixed 
coal  remains  in  this  cell  for  seven  to  eight  hours  subject 
t  J  heating  from  gas  flames  outside  the  cell  walls,  which 
are  of  firebrick.  The  rotary  shutter  forming  the  base 
of  the  cell  serves  to  allow  the  carbonised  mass  to  fall 
into  the  cooler  below.  This  cooler  is  a  narrow  water- 
jacketed  cell  in  whicli  the  finished  product  remains 
several  hours  to  cool.  As  it  is  sealed  up,  no  air  can 
enter  and  there  is  no  flasliing  into  flame.  Just  before  a 
charge  is  to  be  dropped  from  the  retort  the  cooling 
cell  door  is  opened.  The  contents  are  raked  out  upon 
a  slope,  down  which  the  coalite — now  not  hotter  than 
100  deg.  F. — slides  to  the  base  of  the  slope,  whence  in 
a  complete  plant  a  conveyor  will  carry  it  away  to  the 
storage  dump  or  direct  to  rail  wagons. 

Coal  subject  to  low-temperature  carbonisation  in- 
tumesces,  and  as  Weller  would  say,  ''  swells  wisibly." 
and  has  always  given  trotible  in  the  past  by  sticking  fast 
i.i  the  retort.  Just  here  comes  in  the  vital  point  of  the 
new  oven  (fig.  1).  The  cell  is  fitted  over  its  length  and 
height  with  a  pair  of  i-in.  perforated  steel  plates,  hang- 
ing about  i  in.  apart.  At  the  top  they  are  fitted  with 
inclined  suspension  links,  and  at  the  base  they  are  kept 
apart  by  lugs.  The  cell  is  thus  made  up  of  two  coking 
chambers  separated  by  an  internal  empty  space.  Into 
this  space,  which  is  drawn  upon  by  the  exha\isters,  passes 
the  gas  from  every  part  of  the  charge  through  the 
].erforations,  and  the  exhausters  maintain  atmospheric 
pressure  throughout  the  cell,  and  this  prevents  any 
diffusion  of  gas  through  the  porosity  of  the  cell  walls. 
Were  this  not  done  the  generated  gas  would  pass  through 
the    walls    and     burn    outside ;    it   would   be    impossible 


l"n;i;-nuuK  lUrrours,  with  Cooi.im;  Crambkks  Bf.t.ow. 

to   control  the   oven   temperatures,    and   there   would  be 
great  loss  of  valuable  gas. 

By  a  simple  movement  of  the  suspension  gear  the 
plat«s  fall  inwards  towards  each  other,  and  their  lower 
lugs  slide  past  each  other  so  that  the  central  space  of  the 
retort  is  reduced  by  one-half  and  the  converted  charges 
are  set  free,  and  will  drop  out  by  gravity  on  opening 
the  lower  rotarv  shutter. 
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The  various  operations  were  shown  iu  action,  and  the 
charges  examined.  The  coked  mass  has  a  peculiar 
mottled  surface,  and  shows  evidence  of  its  structure 
from  smnll  coal.  It  is  firm  and  dense,  and  obviously 
fit  -for  r.irriage.  It  burns  with  a  steady  glow,  has  great 
heat  radiating  effect,  and  is  clean  to  the  extent  of  con- 
taining only  5  or  6  per  cent,  of  ash.  It  is  unmistakably 
a  successful  and  excellent  fuel  made  from  coal  that  is  of 
little  value  in  its  small  condition — being,  of  course,  the 
inevitable  waste  product  of  mining  operations. 

The  gas  drawn  from  the  cells  is  cooled  in  the  usual 
way,  and  the  liquids  are  sent  away  for  conversion  to 
benzol,  toluol,  and  other  compounds.  Carbonisation 
is  carried  on  at  about  600  deg.  C,  and  the  yield  of 
coalite  is  abo\it  1,612  lb.  per  ton  of  coal.  The 
cells  are  heated  by  the  admission  of  gas  through  a 
number  of  pipes  which  pass  througli  the  front  and  back 
walls  of  the  oven  spaces  between  the  cells.  Where  the 
tiually  produced  gas  can  be  sold  to  gas  companies  for 
mixture  this  should  be  done,  producer  gas  being  used 
for  the  retort  heating.  At  the  demonstration  plant  the 
gas,  purged  of  its  valuable  by-products,  is  employed  for 
this  purpose.  The  efficiency  -s  good.  Coal  containing 
30  million  B.th.u.  will  yield  coalite  containing  22  mil- 
lion and  oil  cohtaining  3  million  .B.th.u.  Apparently 
5  million  heat  units  disappear  by  radiation  or  in  the 
oven  exhaust,  or  are  locked  up  in  latent  form  in  the 
liquid  and  gaseous  by-products,  or  in  generating  steam. 

As  a  fuel,  coalite  has  about  the  same  calorific  value 
as  the  coal  it  is  made  from,  but  it  is  superior  in  its 
heat  radiation  effects,  and  has  the  advantage  of  small 
ash  contents.  It  is  free  from  smoke — a  property  really 
w'orth  m^ny  millions  sterling  to  the  householder.  Yet 
it  lias  sufficient  clean  burning  volatile  matter  to  make 
a  cheerful  fire — supposed  to  be  necessary  for  every  home- 
respecting   Englishman. 

The  tar  has  a  sp.  gr.  of  1.06,  and  contains  much  of 
the  valuable  creosols  and  less  phenols  than  high-tem- 
perature tar  and  no  naphthaline — the  bane  of  the  gas- 
works. Distilled  at  up  to  300  deg.  C.  the  tar  oils  may 
he  used  in  engines,  and  will  produce  2  b.h.p.-hour  per 
pound  of   oil.      Litrhtei-  fractions  may  be  taken  off   at 


170  deg.  and  upwards.  The  gas  of  760  B.th.u. 
per  cu.  ft.  has  27.5  per  cent,  of  hydrogen,  48  per  cent, 
of  methane,  10.1  per  cent,  of  other  hydrocarbons,  7.3 
jier  cent,  of  CO,  and  3  per  cent,  of  unsaturated  hydro- 
carbons, and  only  2.6  of  COj  and  1.6  of  nitrogen,  it 
is  thus  over  95  per  cent,  combustible. 

The  salient  points  of  the  new  apparatus  are  the  col- 
lapsing plates  in  the  cells  and  the  cold  chamber  to  hold 
the  hot  discharged  coalite  until  cooled  beyond  any  risk 
of  flashing,  but  the  whole  combination  is  extremely  neat 
and  effective,  and  we  are  of  opinion  that  the  mechanical 
difficulties  of  making  coalite  have  been  well  solved. 

Since  writing  the  foregoing  article,  we  have  received 
from  Messrs.  Close  Brothers  &  Co.,  Ltd.,  who  control  the 
process,  a  copy  of  a  report  by  Sir  Percy  Girouard, 
t.C.M.G.,  based  on  his  independent  observations  and 
investigations.  Sir  Percy  speaks  very  highly  of  the  pro- 
cess, which  he  regards  as  "  a  great  step  in  advance  in 
low-temperature  carbonisation,"  and  he  lays  stress  on 
the  national  importance  of  the  process  in  the  industrial 
field. 

Our  attention  has  recently  been  called  to  two  systems 
of  low-temperature  carbonisation  besides  that  of  coalite. 

In  the  Lamplough  system  the  product,  which  we 
understand  should  not  be  called  coalite,  is  not  brought 
out  of  the  retorts  in  the  form  in  which  it  is  supplied  to 
consumers,  but  is  subsequently  briquetted.  The  Lamj)- 
lough  Co.  are  not,  we  believe,  to  be  manufacturers  of 
fuel  so  much  as  suppliers  of  the  plant  to  collieries  and 
manufacturers  on  a  royalty  basis.  We  liave  no  technical 
scription  of  the  process,  so  we  cannot  say  how  the  extra 
process  of  briquetting  is  justified  by  economies  in  the 
earlier  processes  of  washing  and  heating. 

In  the  Freeman  system  the  process  is  continuous  and 
somewhat  progressive  in  its  heating  of  the  coal  which 
is  discharged  for  further  treatment  by  briquetting,  or  a 
further  coking  process,  or  pulverising. 

There  is  evidently  considerable  thought  being  given  to 
the  question  of  coal  treatment  generally,  and  it  is  cer- 
tain that  coal  ought  not  to  be  burned  as  such  with 
destruction  of  its  valuable  by-products  and  the  produc- 
tion of  filthy,  tarry,  and  oleaginous  smoke. 


THE     BANDY    MOTOR. 


By    "ANODE." 


The  writer  recently  had  an  opportunity  of  visiting  the 
works  of  Messrs.  Berkeley  &  Young,  Ltd.,  the  makers 
of  the  well-known  "  Emcol  "  motor,  and  was  extremely 
interested  in  a  further  development  in  connection  with 
the  "  Emcol  "  system  of  enclosure,  this  now  being  fitted 
to  the  single-phase  repulsion  induction  motor  of  their 
manufacture,  better  known  as  the  "  Bandy." 

The  Bandy  motor  is  largely  used  for  lift  work,  and 
in  connection  with  cranes,  hoists,  &c.,  also  for  printing 
presses,  and  similar  work  where  speed  variation  and 
control  are  essentially  required. 

This  type  of  motor  has  many  advantages  over  the 
ordinary  induction  motor,  the  principal  one  being  that 
the  starting  current  is  limited  to  one-and-a-half  times 
the  running  current,  but  the  special  feature  of 
the  Bandy  motor  consists  in  the  fact  that  the  speed  can 
be  varied  over  a  wide  range,  at  the  same  time  ensuring 
that  this  shall  remain  constant,  or  practically  so,  at  the 
figure  to  which  it  is  set  at  any  point  between  full  and 
no  load,  and  the  following  results  obtained  in  actual  use 
show  the  extremely  small  variation  under  a  wide  range 
of  speed :  — 

B.P.M.  B.P.M.  R.P.M. 

Full  l-oad  ...        1..38n        ...   '     960  .        800 

Half    „  ...       1,390       ...        980        .  820 

.    No    ■  ..  ...       1.400        ...     1.000       ...       840 

Two  of  the  earliest  difficulties  met  with  in  fitting  a 
governor  to  a  motor  were  in  overcoming  the  brush  fric- 
tion, and  also  considerable  speed  variation  would  occur 
before  the  governor  operated. 


In  the  Bandy  m«top  the  former  difficulty  is  overeome  by 
floating  the  brush  rocker  on  ball  bearings  on  the  shaft, 
the  rocker  being  held  in  place  by  a  chain  attached  to 
the  governor  arm  ;  this  method  of  mounting  the  rocker 
is  clearly   shown   in  fig.    2,  from    \'.'hich    the    mode    of 


1.— Thb  Bandx  Motor  with  Governor. 


operation  of  the  governor  can  also  be  easily  gathered. 

By  altering  the  tension  of  the  spring  by  means  of  the 

liand   wheel  shown  in   the  illustration  of   the  complete 

machine,  the  effect  of  the  inward  or  outward  movement 
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of  the  governor  balls  is  raoditied  accordingly,  and  the 
ultimate  speed  of  the  motor  is  thereby  controlled.  This 
can,  of  course,  be  done  while  the  motor  is  in  operation  if 
desired. 

This  method  of  control  enables  a  small  governor  to 
control  the  speed  of  the  motor  within  very  narrow  limits, 
practically  the  only  friction  which  has  to  be  overcome 
being  that  of  the  governor  itself. 

A  most  interesting  installation  of  these  motors  is  to 
be  found  at  the  sewage  pumping  station  of  the  Bedford 
Corporation,  where  there  are  four  of  the  70-h.p.  vertical 
type  Bandy  motors,  the  stator  voltage  being  2,000;  the 


ELECTRIC     TRUCKS     IN     NEW     YORK     CITY. 


By  E.  KILBURX  SCOTT. 


Fig.  2. — Sfxjtion  of  B.andy  Motor  .4nd  GovEnNOR 


control  is  entirely  automatic  and  electrically  operated 
b/  float  gear. 

As  these  motors  work  under  unfavourable  conditions 
as  regards  moisture,  it  is  essential  that  the  windings  be 
kept  dry,  and  this  is  ensured  by  the  stator  current  being 
kept  on  continuously ;  as  the  speed  of  these  motors 
can  be  varied  from  zero  upwards,  it  is  only  necessary 
for  the  brushes  to  be  l)rought  to  the  zero  position  to 
stop  the  motor.  No  damage  can  therefore  be  done  to  the 
windings,  and  the  fact  that  these  motors  have  been  in 
use  for  several  years  proves  this  statement. 

These  motors  are  used  largeh*  in  districts  where  the 
supply  authorities  restrict  the  starting  current  within 
limits.  Portsmouth  is  an  example,  where  it  is  stipu- 
lated that  this  shall  not  be  more  than  1.3  times  the 
running  current,  and  an  instance  of  this  is  to  be  found 
in  a  Temperley  travelling  bridge  transporter,  where 
the  installation  consists  of  two  sets  of  motors,  each  com- 
prising: — 

1  65  h.p.    (iOO  r.p.m.  for  hoisting  full  srab  at  '240  ft.  per  min. 

1  30  h.p.    (100  r.p.m.  for  transporting  at  8(K>  ft.  per  min. 

1  16  h.p.    fiOO  r.p.m.  long  traverse  at  40/.")0  ft.  per  min. 

1  10  h.p.     700  r.p.m.  for  beam  lifting. 

-These  motors  run  on  a  200-volt,  50-period  supply, 
and  are  operated  by  drum  type  controllers,  as  in  a  d.c. 
installation,  and  easily  contply  with  the  stringent  re- 
strictions laid  down  as  to  starting  current. 

In  addition,  these  motors  are  also  made  in  the  short- 
circuited  type,  and,  as  already  stated,  with  the  Enuol 
system  of  enclosure;  the  illustration,  fig.  3,  shows 
a  5-h.p.,  1,430  r.p.m.  motor  for  a  220-volt,  50-period, 
single-phase  supply,  a. id  this  machine,  after  a  six 
hours'  full  load  run,  had  a  temperature  rise  of  only 
45  deg.  F.,  a  highly  satisfactory  result. 

In  conclusion,  I  have  to  tender  my  thanks  to  Mr. 
H.  C.  E.  Jacoby.  the  patentee,  for  kindly  giving  me 
some  of  the  facts  and  figures  mentioned. 


The  use  of  electricity  for  driving  trucks,  delivery 
wagons,  and  vehicles  is  growing  rapidly  in  the  larger 
.American  cities,  and  this  is  especially  the  case  in  New 
York  and  Chicago,  through  the  active  campaign  of  the 
New  York  Edison  Co.  and  the  Commonwealth  Edison 
Co.,  of  Chicago. 

Electric  vehicles  have  been  used  in  New  York  City  for 
•20  ysars,  and  there  are  on  the  road  70  of  that  age.  On 
January  18th,  1920,  there  were  in 
use  in  the  Metropolitan  district 
3,851  trucks,  of  which  2,448  had 
been  in  use  six  years.  Sis  firms 
have  each  over  100  trucks,  three 
firms  have  between  50  and  74 
trucks,  ten  firms  between  25  and  49 
trucks,  whilst  there  are  30  firms 
which  have  each  10  to  24  trucks  in 
regular  use. 

The  total  investment  in  electric 
trucks  now  running  in  the  Metro- 
politan district  (not  including 
Brooklyn)  is  23  million  dollars,  and 
the  sale  of  electric  trucks  during 
1920  amounted  to  about  three  mil- 
lion dollars,  which  is  450  per  cent. 
greater  than  the  sales  of  1919. 

The  automobile  bureau  of  the 
New  York  Edison  Co.  has  made  a 
careful  estimate  of  the  saving  to  the 
public  by  use  of  electricity  instead 
o;  petrol  for  vehicles,  and  finds  it  is  annually  about 
(i|  millions  ,or  at  the  rate  of  $8  per  car  per  day.  There 
are  at  present  42,000  petrol  trucks  i"n  New  York  City, 
and  at  least  half  of  these  can  be  converted  into  electrics. 
Assuming  21,000,  then  a  saving  of  only  $4  per  car  per 
day  for  300  working  davs  gives  a  total  annual  saving  of 
$25,200,000. 

There  are  54  charging  and  boosting  stations  in  Man- 
hattan and  the  Bronx,  and  19  in  Brooklyn,  which  is 
ahuost  three  times  the  number  in  use  in  Chicago.  The 
Electric  Storage  Co.  spent  over  half  a  million  dollars  in 


C.A.V.  Dynamos.— Mtssiis.  C.  A.  VANnF.nvELi,  &  Co.,  Lrn., 
of  Acton,  have  supplied  no  fowor  than  '2.000  dynamos  since 
January  1st.  to  the  London  General  Omnibus  Co.  This  state- 
ment will  indicate  the  part  played  by  C.A.V.  in  the  lighting 
of  the  new  type  of  'buses  running  on  the  London  streets.  In 
addition  they  have  supplied  1,500  dynamos  to  the  various  oil 
companies  alone  in  the  Metropolis  this  \-eTir. 


Fig.  3.— Bandy  T.vddction  Motor  with  Emcol  Enclosure. 


lit'JO  in  building  electric  garages  and  charging  stations. 

The  average  daily  route  for  a  horse  is  under  25  miles, 
whereas  an  electric  vehicle  can  do  up  to  45  miles,  and 
with  a  short  boost  can  increase  this  by  one-half.  Horses 
lonsume  food  every  day,  whether  they  are  working  or 
not,  whereas  electric  vehicles  only  consume  energy  when 
in  use,  and  one  electric  can  do  the  work  of  two  to  four 
horses,  depending  on  the  nature  of  the  work.  The 
speed  of  an  electric  is  about  double  that  of  a  horse- 
drawn  truck.  Ten  years  is  a  conservative  estimate  of 
the  length  of  service  of  an  electric  truck,  whereas  horses 
average  only  about  four  years  for  heavy  trucking. 

Weather  conditions    have   a    serious    effect   ou    horse 
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transportation.  In  1921,  in  one  week,  776  horses  died 
from  heat,  and,  in  winter,  horses  are  constantly  being 
injured  b_v  slipping  and  falling  on  icy  pavements. 

An  electric  battery  never  freezes,  and  although  at 
temperatures  of  20  deg.  F.  below  freezing  point  chemical 
action  is  a  little  sluggish  at  first  starting  up,  this  dis- 
appears directly  current  warms  up  the  electrolyte. 

With  gasoline  engines  there  is  trouble,  wlien  the  tem- 
perature get«  below  zero,  because  tlie  water  in  the  radia- 
tor may  freeze  unless  care  is  taken  to  add  sufficient 
alcohol  or  to  drain  off  the  water  whilst  the  vehicle  is 
standing.  Should  the  water  in  the  jacket  of  the  engine 
freeze,  there  is  great  liability  of  the  casting  being 
cracked  by  the  expanding  pressure  of  ice  formed  inside. 
The  life  of  a  gasoline  truck  is  only  about  five  years, 
because  the  engine  is  reciprocating  and  explosive,  and 
therefore  causes  a  great  deal  of  vibration,  which  is  liable 
ti  crystallise  the  steel.  On  the  other  iiand,  the  life  of  an 
electric  truck  may  be  from  10  to  20  years.  ■ 

Electric  trucks  were  first  used  by  the  old  American 
Express  Co.  in  1907;  as  a  war  measure  several  Express 
companies  consolidated  under  the  name  of  the  American 
Railway  Express  Co.,  and  the  combined  concern  has 
now  1,200  electric  trucks  operating  in  the  country,  of 
which  .360  are  in  the  New  York  area. 

The  company  uses  gasoline  cars  for  long-distance 
liaulage,  and  wherever  the  greater  cost  is  warranted  by 
the  increased  mileage,  but  in  congested  districts,  where 
many  stops  and  starts  are  necessary,  the  electric  truck 
has  shown  itself  to  be  superior  to  all  other  types. 

At  loading  platforms  an  electric  truck  occupies  less 
space  than  either  horses  and  wagons  or  gasoline  motor 
cars  of  similar  carrying  capacity,  and  it  can  be 
manoeuvred  in  less  space. 

For  trucks  of  the  two,  three,  and  tliree-and-a-half 
ton  sizes,  the  average  cost  is  about  seventeen  cents  per 
mile,  exclusive  of  driver's  wage  and  insurance. 

Electric  service  is  capable  of  carrying  60  to  SO  per 
cent,  overload  without  undue  strain  or  damage,  as 
shown  by  the  fact  that  out  of  a  total  of  212  electric 
trucks  at  the  main  garage,  206  are  on  the  streets  every 
day. 

The  Bush  Terminal  Co..  of  Brooklyn,  has  33  trucks, 
25  being  five-ton  vehicles,  which  were  installed  during 
1916  and  1917.  They  lose  on  the  average  less  than 
twelve  days'  service  during  a  working  year.  As  a  fleet, 
they  average  887  miles  each  day,  while  there  is  hardly 
.a  day  that  two  or  three  of  the  c;irs  do  not  run  from 
forty  to  forty-five  miles. 

The  trucks  handle  a  great  part  of  the  local  deliveries 
from  the  terminal,  serve  manufacturers  whose  factories 
are  in  the  big  loft  buildings,  and  connect  with  customers 
who  are  scattered  throughout  the  city. 

The  big  loft  buildings  of  the  Bush  Terminal  Co.,  along 
the  South  Brooklyn  water  front,  are  occupied  largely  by 
manufacturers  whose  raw  materials  are  imported  or 
come  in  by  freight  train  and  lighter.  Railroad  connec- 
tions carry  finished  product  to  points  away  from  New 
York,  but  the  electric  trucks  handle  all  deliveries  with- 
in the  city  itself. 

In  order  to  make  an  early  morninfjf  start,  the  electric 
trucks  are  loaded  up  after  finishing  their  afternoon 
journeys,  and  then  go  to  the  garage  to  have  the  batteries 
charged  during  the  night.  They  get  away  at  seven  in 
the  morning,  and  this  early  start  makes  possible  a 
second  trip  in  the  afternoon. 

In  addition  to  the  trucks  for  gei'cral  deliveries,  the 
Bush  Terminal  Co.  has  a  fleet  of  storage-battery  tractors 
and  tjailer.^.  Each  trailer  carries  loads  of  merchandi.se 
from  the  pier  to  the  warehouse,  where  it  is  left  while 
the  tractor  goes  off  for  another.  These  tractors  are 
very  powerful,  and  it  is  a  regular  thing  to  use  them  to 
shunt  loaded  railway  cars  if  no  locomotive  is  available. 
Some  tractors,  equipped  with  cranes,  have  been  in  use 
about  nine  years.  When  the  trucks  come  to  the  garage 
at  night  they  are  lined  up,  facing  the  middle  of  the 
floor.  Charging  plugs  hang  from  the  ceiling  in  a  line 
down  the  c'entre  of  the  building,  and  as  the  veliicles  are 
face  to  face  it  is  possil)lc  to  charge  several  batteries  in 
turn  from  the  same  plug. 


The  first  Electric  Automobile  Show  in  New  York  was 
held  in  February  last  in  the  palatial  showrooms  of  the 
New  York  Edison  Co.  at  Irving  I'lace.  Street  trucks 
and  pleasure  care  were  shown  during  the  first  week; 
industrial  trucks,  tractors,  and  trailers  the  second  week; 
and  batteries  and  accessories  for  the  entire  period. 

The  Walker  Vehicle  Co.  showed  a  3i-ton  chassis  22  ft. 
long,  which  was  manoeuvred  by  the  chauffeur  into  posi- 
tion between  two  showcases  with  a  clearance  of  only 
about  a  foot,  tlius  showing  the  ease  of  control. 

A  particularly  interesting  exhibit  was  the  first  in- 
dustrial truck  used  by  the  New  York  Central  Railroad, 
and  the  week  spent  at  the  Irving  Place  showroom  was 
its  first  vacation  from  continuous  day  and  night  duty  for 
11  years,  during  which  it  had  travelled  17,000  miles. 

There  are  now  sufficient  charging  stations  along  the 
main  roads  leading  out  of  New  Yoik  to  enable  clecti'ic 
automobiles  to  travel  to  Boston,  Buffalo,  Phihulelphia, 
Richmond,  and  Washington  D.C.,  and  call  at  many 
smaller  cities  between  these  centres  It  will  soon  be 
possible  to  travel  by  electric  automobile  from  Xew  York 
to  Chicago,  a  distance  of  over  1,000  miles. 

There  are  about  three  times  as  many  electrir  triuks 
ill  use  in  New  York  as  in  Chicago,  but  electric  ]i:issenger 
cars  are  more  numerous  in  the  latter  city.  It  is  likel 
however,  that  New  York  will  have  more  passenger  (tars 
in  the  near  future,  because  a  scheme  is  on  foot  to  place 
a  large  fleet  of  electric  taxicabs  in  service.  About  150 
additional  electric  trucks  will  tie  p\il  into  operation  this 
year. 

Ill  New  York  City  tliere  are  15  garages  where  elect ri 
vehicles  can   be  stored    and  the   batteries  charged.   &c. 
also   7.5  stations  where    batteries  can    be  boosted.      The 
usual  charges  are:  — 

Cost  per  month  for  storage,  inspectiugj 

ciiarginf;,  tjaraging,  wa.shing  &  flushini 

bstteries. 

$4fi  to  '>r> 

$.53  to  70 

$58  to  8(1 

$63  to  90 

$70  to  lO.) 
$7.5  to  115 


( 'arrying  capacity 
of  car  in  lb. 


75011). 
1,000  lb. 
2,000  lb. 
4.000  lb. 
7,000  11). 
10.000  lb. 


MAIQH'S 


ALTERNATING-STRESS 
MACHINE. 


TESTING 


.'V  .\iKi.\LLic  structure  is-  permanently  safe  when,  and  only 
when,  the  stresses  remain  within  the  fatigue  limit.  It  is  the 
object  of  fatigue  testing  machines  to  determine  this  hmit,  bul 
if  operated  at  a  low  frequency  of  reversal,  the  time  required 
for  a  single  test  becomes  considerable  and,  moreover,  if  irre-i 
gular  vibration  is  produced,  it  is  impossible  to  measure  the' 
range  of  load  with  accuracy.  i 

In  the  course  of  research  work  at  the  Royal  Naval  Colleg* 
at  Greenwich,  Prof.  Haigh  overcame  these  drawbacks,  ant 
produced  a  machine  that  is  capable  of  making  rapid  tests  witl 
high  frequencies  of  reversal,  and  by  means  of  a  simple  devic 
the  range  of  stress  may  be  varied  at  will  and  measiircil  wit' 
accuracy.  Mes.srs.  Bruntons,  of  Musselburgh,  Scotland,  manu 
facture  the  new  machines,  which  have  been  supplied  to  thi 
National  Physical  Laboratory  at  Teddington;  the  Iv.'^.E. 
Faruborough;  the  Universities  of  Edinburgh,  Birmiughani 
Sheffield,  and  others.  An  important  advantage  of  this  typ 
of  machine  lies  in  the  uniform  distribution  of  the  alternatin; 
stress  across  the  full  section  and  along  a  considerable  IciiptI 
of  the  test  piece.  When  testing  by  means  of  bending  stivsHci 
it  has  not  been  possible  to  determine  the  fatigue  limit  wit 
accuracy  because  the  test  piece  cracked  at  a  fillet  when  th 
intensity  of  the  stress  was  indefinite.  The  new  machine  ol 
viates  that  ilifficulty,  and  may  be  applied  in  wider  Gelds  r 
research  tti  test  models  of  machine  parts  as  well  as  simple  te: 
jiieces.  j 

The  machine  occupies  comparatively  little  floor  sjiace,  stancj 
aliout  5  ft.  in  height,  will  admit  test  pieces  up  to  a  length  ol 
15  in.,  and  its  frame  is  arranged  to  allow  for  special  tests, 
r.g.,  to  allow  of  an  electric  furnace  being  placed  around  tl^ 
test  piece  for  tests  at  high  temperatures.     The  range  of  stres] 
which  is  indicated  on  the  special  stress-meter  shown  niounte( 
on  the  wall  behind  the  machine  (fig.  1).  can  be  varied  up  j 
a  maximum  of  1.5  tons.    The  action  of  the  machine  depend 
on   the  pair  of  electromagnets  M,  and  M.    (fig.  2),  which  al; 
energised  by   two-phase  current.       The  forces  generated  a 
these   magnets,   pulling  on   the  opposite   sides   of  the   sing 
i'lrnutiire  A.  are  transmitted  to  the  lower  end  of  the  test  piece 
the  lower  «fid  of  which  ib  gripped  by  the  adjustable  hea| . 
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piece  H.  No  considerable  vil)i'atiou  is  transmitted  to  the 
foundation,  and  the  device  is  almost  aileut  in  operation.  The 
frequency  of  reversal  of  the  stress  is  governed  by  the  speed  of 
the  alternator  that  energises  the  magnets,  and  is  usually  '2,01K) 
stress  cycles  per  minute,  corresponding  to  a  speed  of  1,0(HI 
r.p.m. ;  each  cycle  of  .stress  includes  one  pull  and  one  push. 
Although  the  majority  of  testa  are  performed  with  Btressc; 
ranging  between  equal  inten.sities  of  pull  and  pu.sh,  the.  ratio 
between  the  extremes  may  be  varied  at  will,  which  adjust- 
ment is  effected  by  giving  the  flat  8pring.s  .s  a  suitable  degree 
of  initial  load  as  indicated  on  the  .scale  l.       The  springs  serve 


I.—IIaioh'.s  Stress  Testing 
Machine  .anij  Sturssmeter. 


Pig.  2. — Elevation  of 
THE  Machine. 


the  further  purpose  of  compensating  the  force  required  to 
accelerate  the  armature  and  its  fittings  in  their-  small  but 
very  rapid  veitical  movement;  by  means  of  the  clamps  the 
sprmg  .stiffness  may  lie  a<ijnsted  to  suit  widely  different  fre- 
quencies of  o(>eration. 

The  standard  equipment,  in  addition  to  the  testing  machine 
itself,  includes  the  following  items  :  a  switchboard  on  which 
are  mounted  the  combined  stress  meter  and  differential  am- 
meter; a  main  switch  with  an  automatic  cut-out  to  operate 
on  completion  of  the  test;  and  two  regulators  (coar.se  and  fine) 
for  adjusting  tlie  range  of  stress;  a  two-phase  alternator  for 
2,000  stress  cycles  per  minute,   fitted  witii   a  counter   for  re- 


1    P^ 


l-'K 


'..-  Standard  Wiring  Diagram. 


Cr.rding  tlie  number  oi'  cyck's  requiied  to  break  tlie  U'sl  (liece, 
and  driven  by  a  1  h.p.  motor;  when  a  d.c.  supply  is  available, 
the  machine  needs  no  exciter.  Pig.  3  is  a  wiring  diagram  for 
a  standard  set. 

The  regulators  vary  the  range  of  stress  on  the  test  piece  by 
controlhng  the  alternator  voltage  that  is  supplied  to  the  test- 
ing machiHe.  The  readings  of  the  stress  meter  do  not  directly 
indicate  tlie  stress,  but  must  be  interprett^d  liy  the  aid  of  a 
.  calibration  cliart  that  is  supplied  with  each  outfit.  This  elec- 
trical instrument  combines  two  movements  with  separate 
pointers  in  a  .single  case — viz.,  the  differential  ammeter  w-hich 
is  used  to  balance  the  currents  in  the  two  phases,  and  the 
stress  indicator  which  resembles  a  voltmeter  in  its  action,  but 
does  not  read  the  voltage.  If  required,  apparatus  consisting 
of  a  miinir  camera  is  supplied  for  the  purpose  of  checking  thi- 
calibration  of  the  outfit. 


LEGAL. 


BitjTisH  Thomson-Houston  Co.,  I/td.,  v.  Corona  Lamp 

Works,  Ltd. 

As  briefly  mentioned  last  week,  the  hearing  commenced  in  the 

House  of  Lords  on   7tli   inst.,  of   the  appeal  by  the  British 

Thomson-Houston  Co.,  Ltd. 

Tlic  apiiellants  alleged  that  the  respondents  had  infringed 
their  letters  patent  No.  10L91.S  of  iyi:t,  granted  for  an  inven- 
tion entitled  "  Improvments  in  Inpandcscent  Electric  Lamps." 
The  respondents  replied  in  their  defence  {inter  alia),  want  of 
subject  matter,  insufficiency  and  non-infringement.  Mr.  Justice 
Sargant  held  that  the  respondents  had  infringed,  and  that  the 
specification  of  the  appellants'  letters  patent  disclo.siHl  an 
invention  of  a  high  order  of  merit  and  of  great  utihty,  but 
he  held  the  letters  patent  to  be  invahd  on  the  ground  that 
claim  1  did  not  sufficiently  define  the  ambit  of  the  monopoly 
claimed,  inasmuch,  as  the  word  "  large  "  used  in  the  claim 
did  not  sufficiently  define  the  dimensions  of  a  filament  coming 
within  the  combination  claimed,  and  the  lamp  maker  could 
not  ascertain  without  experiment  and  trial,  whether  or  not 
be  was  infringing  the  appellants'  patent.  He  therefore  dis- 
missed the  action.  In  the  Court  of  Appeal  the  Master  of  the 
Rolls  and  Lords  -Justices  Warrington  and  Younger  expressed 
agreement  with  the  judgment  of  Mr.  Justice  Sargant,  and  in 
particular  that  the  word  "  large  "  as  used,  in  claim  1.  was 
too  vague  to  limit  the  ambit  of  the  claim. 

The  appellants  now  contended  that  the  judgments  below- 
were  erroneous  in  so  far  as  they  held  that  claim  1  of  their 
specification  was  too  vague  and  indefinite. 

Sir  Arthur  Colefax,  K.C..  Mr.  Hunter  3ray,  and  Mr.  James 
Whitehead  appeared  in  support  of  the  appeal  (instructed  by 
Messrs.  Bristow,  Cooke  and  Carpmael),  while  Sir  Duncan 
Korly,  K.C.,  Mr.  Robert  Frost,  and  Mr.  J.  E.  Walker  (instruc- 
ted by  Messrs.  H.  C.  Morris.  Woolsey.  Morris  &  Kennedy) 
«ere  for  the  respondents. 

Sir  Arthur  CoLEfAX,  opening,  said  that  the  question  now 
before  their  Lordships  had  considerably  narrowed  down  since 
the  action  was  launched,  and  the  judgments  below  were 
challenged  as  erroneous  only  so  far  as  they  held  the 
appellants'  patent  to  be  invalid.  The  appellants'  invention 
consisted  in  the  use  of  a  filament  of  tungsten  or  other  re- 
fractory metal.  This  filament  was  placed  not  in  a  vacuum 
as  was  the  universal  custom  at  the  date  of  the  letters  patent, 
but  in  an  inert  gas  or  vapour  of  low  heat  conductivity,  and 
was  caused  to  incandesce  at  a  very  high  temperature  by 
passing  through  it  an  electric  current.  ,\n  incandescent  elec- 
tric lamp  of  this  type  was  an  entirely  novel  article  of  manu- 
facture and  opened  up  a  new  field  in  electric  incandescent 
lamp  lighting,  with  the  result  that  the  arc  lamp  had  been 
largely  displaced  and  the  vacuum  lamp  was  being  graduallv 
superseded.  The  appellants'  invention  was  a  lamp  that  ful- 
filled then-  requirements,  and  was  th.-  result  of  manv  years' 
experiment  and  research.  Expert  evidence  given  at  the  trial 
luoveil  that  a  lamp  could  he  made  from  the  specification 
without  requiring  experiments  to  be  made  by  the  workman. 
There  w-as  no  ambiguity  in  the  word  "  large  "  as  alleged  in  the 
particulars  of  objection,  nor  was  the  state  of  common  know- 
ledge such  at  the  date  of  the  patent  as  to  render  the  invention 
one  an  unfit  subject  for  a  patent. 

Tlie  hearinc  of  the  ca.se  was  continued  into  this  week.  On 
Tuesday  Sir  Duncan  Kerlv  wMs  speaking  for  the  respondents. 
and  the  case  wa.=5  expected  to  last  the  icst  of  the  week.  We 
shall  continue  our  report  next  week. 


Armature  Repair  Claim. 
At  the  Teterboi-ough  County  Court,  last  week,  the  Armature 
Repair  (Jo.  Ltd.,  was  sued  bv  Ceo.  Andrews  &  Co..  elec- 
tricians, for  the  sum  of  £Vi  6s.  6d.  The  prosecution  alleged 
that  the  defendants  were  given  a  dynamo  to  repair,  llpon  it.s 
return  it  was  not  used  for  five  or  six  months,  and  when  it 
was  required  it  was  impo.ssible  to  excite  it.  The  defendants 
sent  a  man  to  inspect  it,  and  he  report^-d  that  the  field  coils 
required  rewinding.  This  was  done,  but  still  there  was  no 
excitation.  A  second  man  attempted  to  remedy  this,  hut 
without  success,  and  finally  the  plaintiffs  repaired  the 
macliine  themselves.  The  defendants  stated  that  after  the 
repairs  were  carried  out  the  armature  was  given  a  voltage 
test  with  satisfactory  results.  They  were  only  asked  to 
repair  the  armature. 

After  further  evidence'  the  judge  said  that  there  had  been 
no  negligence,  but  he  thought  that  rea.sonable  care  had  not 
l)een  exercised.     He  awarded  the  plaintiffs  f3  Ss. 


Pl.welayer's  Claim. 
In  the  Mavor's  and  City  of  London  Court,  on  Monday,  before 
his  I-lonour  Judge  Atherley  Jones.  K.C..  Richard  C.oldsmith. 
platelayer,  claimed  again.st  the  Consolidated  Construction  Co.. 
Ltd..  electrical  and  mechanical  engineers,  compensation  for 
personal  injuries  which  were  caused  to  him  on  .\ugust  'ilth 
while  working  for  them.  Mr.  Martin  Ci'Connor  appeared  for 
the  pl.aintiff.  and  Mr.  Edgar  Dale  for  the  defendant,*.  Mr. 
O'Connor  said  that  the  plaintiff  was  iieiping  to  carry  a  tram- 
rail   weighing  lo  cwt.,  when    it  slipped  and  fell,   hurting  hig 
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foot  and  aukle.  He  attended  hospital  as  an  in-|iatirnt  for  some 
weeks,  and  in  -lune  the  dol>ndants  offered  bini  work  as  a 
watchman  or  tlai:  man.  which  involved  st^indint:  for  Vi  hours 
a  day.  He  fmuul  that  was  absolutely  impdssible.  and  he  de- 
clined it  iiarticularly  con.sidering  that  he  would  have  had  to 
Work  seven  days  a  week.  Defendants  hud  discontinued  the 
payments  of  35s.  a  week,  and  now  the  plaintiff  demanded  a 
continuance  of  the  compensation,  as  he  said  he  could  not 
work  Goldsmith  denied  that  he  preferred  ais.  a  week  to 
doinp  light  work.  Defendants  called  medical  evidence  to  show 
that  the  plaintiff  could  do  light  work  if  he  liked.  He  would 
not  have  had  to  stand  12  hours  a  day.  No  man  could  pos- 
sibly do  that.  He  would  be  liottor  working  at  a  light  job 
than  doing  nothing.  Defendants  offered  to  make  up  his  wages 
to  the  former  amount  before  the  accident  if  he  could  not  earn 
as  much  doing  light  work.  Judge  Atherley-Jones.  K.C.,  found 
for  the  plaintiff  for  £1  a  week  until  further  order,  with  costs. 


Smoke  Nuis.\ncf,  Proskcition  ^^  iTHnnAwx. 
Hkaking  was  resumed  on  November  10th,  at  Bradford  City 
Police  Court,  in  a  case  in  which  the  Health  Committee  prose- 
cuted Edward  Lynch,  a  stoker  in  the  employ  of  Thwaites 
Bros.,  I>td.,  electrical  and  general  engineers,  lor  smoke  nui- 
sance a.s  a  result  of  using  certain  furnaces.  The  case  was 
adjourned  three  weeks  previously.  The  defence  was  that  the 
firm  were  exempt  from  the  smoke  abatement  clauses  of  the 
Bradford  Corporation  Act.  1910,  being  a  foundry.  Tbey 
contended  that  the  process  of  annealing,  wbich  was  that 
under  review,  was  part  of  the  whole  process  of  steel  manu- 
facture in  which  they  were  engaged.  The  prosecution  had 
contended  that  annealing  was  a  finishing  process,  and  that 
a  place  where  tinishinc  was  carried  on  was  a  factory,  within 
the  meaning  of  the  ."^ct.  Last  week,  however,  Mr.  VV.  H. 
PoUitt.  for  the  Health  Dejiartment.  .said  the  prosecution  had 
taken  expert  advice  as  to  whether  annealing  was  finishing 
or  not.  and  as  a  result  of  the  advice  he  asked  for  withdrawal 
of  the  ca,se.  Mr.  W.  Bird,  defending,  gave  an  undertaking 
that  the  firm  would  take  every  possible  care  to  minimise 
smoke  emi.ssion.  The  Stipendiary  Magistrate,  in  allowing 
withdrawal,  said  if  the  case  bad  gone  on  he  would  have 
wanted  to  hear  a  good  deal  of  expert  evidence. 


DoRE  ti.  Hackney  Boroogh  Council. 

Mr.  Jcstice  Darling,  Mr.  Justice  Sankey.  and  Mr.  Justice 
Branson,  sitting  as  a  Divisional  Court  of  Kings  Bench  on 
November  14th,  heard  an  appeal  by  the  Mayor  and  Corpora- 
tion ot  Hackney  against  a  conviction  by  a  magistrate  under 
Sec.  26  of  the  Hackney  Electric  Lighting  Order,  1893,  for 
failure  to  supply  electricity  to  the  respondent,  Mr.  Dore. 

Mr.   Schofield  appeared   for  the  appellants,   and   Mr.   S.   C. 
Hardy  for  the  respondent. 

Mr.  ScHoKiELD  said  that  the  appellants  were  convicted  by 
the  magistrate  ujxjn  an  information  that  they  had  made 
default  in  their  obhgation  in  regard  to  the  supply  of  electric 
power  or  energy,  and  the  question  for  the  Court  was  whether 
the  default  of  the  appellants  in  giving  supply  of  electric 
energy  was  caused  by  the  action  of  a  trade  union,  and  if  so, 
whether  was  such  default  was  due  to  force  majeure.  The  .'Vet 
provided  that  the  electrical  undertaking  at  the  request  of  the 
owner  or  occupier  of  premises  should  give  and  continue  to 
give  a  supply  of  energy  to  such  premises,  and  clause  26  said 
that  whenever  the  undertakers  made  default  in  supplying 
such  energy  they  should  be  liable  to  a  penalty  not  exceeding 
40.S.  a  day  during  the  continuance  of  such  default.  There  was, 
however,  a  proviso  that  no  penalty  should  be  inflicted  if  the 
Court  were  of  opinion  that  the  default  was  unavoidable  or 
the  result  of  a  force  majeure,  or  of  a  slight  character.  AH  the 
employes  of  the  appellants  were  members  of  the  Electrical 
Trades  Union,  and  on  the  29th  March  last  the  appellant's 
engineer  received  notice  that  respondent's  premises  had  been 
fitted  by  non-union  men,  and  that  the  employes  would  not 
prfK-eed  with  the  work  of  connecting.  Several  interviews 
tfKjk  plac^  between  the  parties,  and  the  appellants  used 
every  endeavour  to  induce  their  employes  to  obey  orders 
.ind  carry  out  the  work.  If,  under  the  circumstances,  they 
had  used  other  labour,  a  large  body  of  men  would  nave  been 
withdrawn  from  the  Hackney  works.  The  respondent  con- 
tended that  he  was  entitled  to  the  energy  under  the  Act 
but.  on  the  other  band,  the  appellant.-;  cdntenrled  that  the 
failure  to  supply  was  not  consequent  upon  anv  default  of 
theirs,  and  tbcy  were  entitled  to  the  protecting  proviso  of 
force  ,na)rurr.  The  magistrate  was  of  opinion  that  the  proviso 
on  y  ai)pli..,l  to  physical  force,  and  that  the  appellants  were 
ualile  under  thi-  order. 

C<juns.l  proceeded  to  cite  a  number  of  decisions,  amongst 
\r  I?  .■'•*  L^  -'"^t'ce  Walton,  Justice  Bailhache,  and  Justice 
McCardic.  the  effect  of  which  was  that  fnrre  majeure  meant 
something  that  was  beyond  the  control  of  the  contracting 
party  havmg  regard  to  the  general  terms  of  the  contracts 
somethmg  that  wag  unavoidable.  Supposing,  said  counsel, 
^the  liability  was  under  contract,  and  not  under  an  Act  of 
Parliament,    the  authorities    showed   that     something    which 


was  uiia\oidiible  e.xcusi'd  the  parlies  uuder  the  obligation. 
There  was  a  case  of  the  Industrial  Dwellings  Co.  against  the 
East  London  Water  Co.,  where  a  supply  of  water  had  been 
refused.  The  Court  there  held  that  as  the  neglect  was  caused 
by  diought  it  was  an  unavoidable  cause,  as  the  water  com- 
pany had  doue  its  l>est  to  afford  the  supply.  In  that  case 
the  Court  of  Appeal  upheld  the  decision  of  the  magistrate. 

Mr.  Justice  Sankey  :  Is  there  any  difference  between  being 
prevented  by  a  strike  and  being  prevented  because  there  is 
going  to  be  a  strike,  or  might  be  a  strike? 

Mr.  ScHOKiELD  said  his  submission  was  that  there  was  not. 
The  Corporation  had  done  its  best  under  exceptional  circum- 
stances, and  it  could  not  have  avoided  this.  It  made  no 
difference  because  there  was  not  an  actual  strike,  because 
there  could  have  been  a  strike  if  any  compulsion  had  been 
used. 

Mr.  Justice  Darling  suggested  that  a  man  who  undertook 
to  do  a  thing  because  a  pistol  was  presented  at  his  head,  and 
told  that  if  be  did  not  he  would  Iw  .shot,  would  have  unavoid- 
able cause,  but  .supposing,  he  asked,  he  was  only  threatened, 
would  that  be  an  unavoidable  thing,  or  should  he' wait  until 
he  saw  whether  the  man  would  shoot  or  not? 

Mr.  ScHOi-'iELD  submitted  that  in  this  case,  if  there  had  been 
a  strike,  it  would  have  resulted  in  the  stoppage  of  the 
electric  light  and  consequent  inconvenience  throughout  an 
enormous  district.  Where  an  obligation  was  imposed  by  Act 
of  Parliament  they  were  not  in  the  same  position  as  if  the 
obligation  were  imposed  by  contract.  It  had  been  suggested 
that  the  work  might  have  been  done  by  the  unemployed.  If 
the  Corporation  had  allowed  a  strike  to  take  place  it  would 
have  been  disastrous  to  a  very  large  community.  His  .-nb- 
mission  was  that  the  Hackney  Borough  Council  had  done 
its  best,  and  that  there  had  lieen  unavoidable  cause.  It 
was  impo&sible  for  the  Council  to  avoid  doing  what  it  had 
done. 

Mr.  Hardy,  for  the  respondent,  submitted  that  the  magis- 
trate's judgment  was  correct.  On  March  11th  Mr.  Dore 
paid  i9  for  laying  on  the  light,  and  on  the  15th  he  signed 
the  contract  for  the  supply,  and  after  the  whole  of  the  con- 
ditions had  been  fulfilled  the  default  took  place.  The 
appellants  relied  on  the  fact  that  there  was  force  majeure.  His 
contention  was  that  the  meaning  of  force  m/ijeiirc  was  some- 
thing not  dependent  upon  the  will  of  man.  As  applied  to 
Eughsh  contracts  he  said  that  it  only  applied  to  physical 
force  outside  the  control  of  the  contractor,  and  did  not  apply 
to  threats  merely.  In  this  case  all  the  work  had  been  done 
exc«pt  making  the  connection  between  the  outside  and  the 
inside  wires.  What  the  Electrical  Trades  Union  meant  was 
that  all  should  join  the  union,  but  there  was  no  such  force 
majeure  as  the  appellants  contended.  Suppoising  a  man  had 
been  dismissed  for  refusing  to  obey  orders,  there  were  plenty 
of  skilled  electricians  out  of  work  to  take  bis  place ;  more- 
over, there  was  no  evidence  that  the  man  would  have  been 
dismissed.  His  contention  was  that  a  rea.sonable  anticipation 
of  a  peril  was  not  a  force  majeure.  There  was  no  evidence 
that  any  force  was  used  or  intended  to  be  used. 

Mr.  Justice  Darling  said  the  Court  had  come  to  the  con- 
clusion that  the  application  could  not  be  allowed.  In  his 
judgment  the  magistrate  was  right  in  law.  He  had  found 
that  work  up  to  a  certain  point  had  been  done  by  men  who 
were  not  members  of  the  trade  union.  Everything  had  been 
put  into  Mr.  Dore'.s  house,  making  it  ready  fo''  the  connec- 
tion, and  w-hen  that  came  to  be  done  the  Council 
would  not  connect  because  persons  had  been  employed  who 
were  not  members  of  the  trade  union.  If  the  work  of  con- 
iiecting  the  main  had  been  proceeded  with,  the  result  w'ould 
probably  have  been  that  the,  union  would  have  given  notice 
to  the  men  to  terminate  their  engagement.  The  Hackney 
undertaking  was  responsible  for  the  supply  of  electricity  to 
a  wide  district,  and  the  result  of  a  strike  w-ould  have  been 
disastrous.  The  case  was  very  near  being  a  case  of  force 
majeure,  but  not  quite,  and  the  appeal  must  be  dismissed. 

The  other  judges  concurred,  and  the  appeal  was  dismi.ised 
accordingly. 


Hamilton  v.  Marconi's  Wireless  Telegraph  Co.,  Ltd, 
I.N  this  action,  which  was  in  Mr.  .lustice  Bray's  list  on  Tues- 
day, to  be  heard  by  his  Lordship  and  a  special  jury,  Mr. 
Douglas  Hogg,  K.C..  appearing  for  the  defendants,  applied 
for  an  adjournment.  He  .said  the  application  was  not  oppo.'^ed 
by  the  plaintiff'.  The  action  was  brought  for  the  re.scession  of 
an  agreement  on  the  ground  of  fraud,  and  that  was  the  only 
issue  when  the  pleadings  were  clo.scd.  The  case  started  about 
a  year  ago.  On  November  4th  an  order  was  made  by  Mr. 
.lustice  Lush  in  Chambers  allowing  the  plaintiff'  to  amend  hie 
statement  of  claim  by  adding  a  claim  for  a  declaration  that 
the  agreement  was  illegal  and  void,  as  being  in  restraint  of 
trade.  That,  said  Mr.  Hogg,  was  an  entirely  different  issue; 
Defendants  had  put  in  a  reply  traversing  that  allegation,  an^ 
Mr.  Justice  Lu.sh,  as  a  condition  of  leave  to  amend,  informed 
plaintiff  that  he  must  not  oppose  .any  rea.sonable  applicatior 
for  an  adjournment.  Counsel  explained  the  reason  for  hii 
application,  and  suggested  that  the  adjournment  should  b< 
for  four  weeks,  to  give  time  for  mutual  di.scovery. 

Mr.  Wilfred  lyewis,  for  the  plaintiff,  agreed,  and  the  hearinj  ■ 
was  accordingly  adjourned  for  a  month 
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CORRESPONDENCE. 

Letters  received  by  us  after  5  p.m.  on  Tuesdav  cannot  appear 
until  the  following  week.  Correspondents  should  forward 
their  communications  at  the  earliest  possible  moment.  No 
letter  can  be  published  unless  we  have  the  writer's  name  and 
address  in  our  possession. 


Telephony — or  Telepathy? 

Regarding  the  telephonic  episode  so  interestingly  narrated  in 
the  JiLECTRiOAL  Kevxew  by  your  correspondent  T.  W.  Best, 
and  ah'eady  the  object  of  amusingly  apt  editorial  banter,  may 
I  be  permitted  to  suggest  an  explanatory  theory? 

First  of  all,  however,  it  is  a  pity  that  nobody  seems  to  have 
thought  of  verifying  and  corroborating  the  alleged  occurrence 
by  some  kind  of  systematic  reconstniction  of  an  affair  seem- 
ingly so  puzzling  as  far  as  audition  at  the  country  house  tele- 
phone and  speech  in  the  park  glades  are  concerned. 

The  explanation,  I  think,  is  this  :  — 

I.  The  telephone  line  through  the  park  is  faulty.  If  earth 
is  used  in  the  country  house,  there  is.  somewhere  in  the  park, 
leakage  from  the  single  line  to  earth.  If  a  metallic  circuii  has 
bwn  adopted,  there  is,  somewhere  in  the  park,  leakage  be- 
tv\.een  the  two  wires. 

'2.  The  electrically  variable  fnult,  whatever  it  may  have  been 
— whether  caused  by  a  stag  fight  or  by  a  clumsily  driven  nail — 
is  acting  as  a  microphone.  The  faulty  varying  under  the  vibra- 
tory impact  of  any  loud  and  emphatic  speech  in  its  mmiediate 
vicinity,  causes  similar  variations  in  the  current  induced  by 
the  telephone  magnet  in  the  country  bouse  telephone. 

Here,  apparently,  is  a  unique  instance  in  which  Dr.  Bell's 
beautiful  and  simple  telephone  has  been  acting  simultaneously 
as  a  transmitter  and  as  a  receiver. 

Here,  too,  may  be  not  only  a  basis  for  a  new  system  of 
fault  localisation,  but  we  are  here  confronted  by  a  chain  of 
happenings  affording  golden  grist  for  elaboration  by  any  up- 
to-date  novelist. 

E.  Raymond'Barker. 

London. 
November  Wh;  1921. 


Cheaper  Postage. 

I  have  read  your  leader  with  much  interest. 

You  will  be  aware  that  considerable  pressure  is  being 
brought  to  bear  on  the  Postmaster-General,  and  that  he  has 
entrenched  himself  behind  a  statement  to  the  effect  that,  while 
he  is  anxious  to  meet  the  present  demand  for  cheaper  post- 
age, he  is  unable  to  do  so  without  asking  for  a  State  subsidy 
to  cover  the  consequent  loss. 

."V  deadlock  is  thus  reached,  and  the  time  is  opportune  for  a 
complete  investigation  of  the  proposal  that  the  token  value  of 
the  penny  should  be  increased  by  '2CI  per  cent.,  thus  making 
it  represent  one-tenth  instead  of  one-twelfth  of  the  shilling. 

Given  a  penny  of  this  higher  value,  the  following  postal 
concessions  would  be  available  without  calling  upon  the  Statt; 
for  any  subsidy  :  — 

1.  The  postcard  rate  could  be  restored  to  one  "  penny  "  by 
H  reduction  of  2(>  per  cent,  from  the  present  charge  as  com- 
inirnd  with  33i  per  cent,  if  made  in  terms  of  the  present  value 
of  the  penny. 

2.  A  revised  inland  letter  rate  of  lid.  would  represent  an 
actual  reduction  of  only  10  per  cent,  from  the  existing  2d. 
rate,  although  the  pubUc  would  attach  considerably  more 
value  to  the  concession  due  to  the  continued  use  of  the  exist- 
ing copper  coins.  Prom  the  G.P.O.  point  of  view  this  reduced 
rate  would  be  augmented  by  the  increased  value  of  the  half- 
penny, which  could  still  he  charged  "  for  every  additional  oz. 
or  fraction  thereof.  " 

3.  The  restoration  of  the  }d.  rate  for  printed  matter  could 
be  secured  at  a  much  earlier  date  if  the  id.  represented  a 
value  20  per  cent,  higher  than  its  present  value. 

4.  The  restoration  of  the  2Jd.  foreign  postage  would  involve 
no  reduction  from  the  exi.sting  charge  of  3d.,  since  2i  high- 
value  pence  would  be  exactly  ecjual  to  3  existmg  pence. 

o.  Increased  revenue  might  be  earned  by  the  telegraph  de- 
|)artment  without  any  alteration  of  the  existing  rate  of  Id. 
per  word. 

li.  A  smaller  number  of  coins  would  be  required  for  tele- 
phone call-b<ixes. 

ITie  po,sitiiin  in  the  matter  of  postage  raten  is  an  object 
U'sson  of  the  ilifliculties  confronting  all  other  penny  basis  in- 
terests. 

The  public,  being  poorer,  will  no  longer  pay  IJd.,  and  the 
producers  cannot  afford  to  restore  the  original  penny  price. 
The  high-value  penny  would  provide  a  price  stage  payable 
in  one  coin  about  midway  between  these  two  extremes. 

Harry  Allcock. 

Manchester. 
November  Ufh,  1921. 


Electricity  in  Isolated  Buildings. 

With  reference  to  the  letter  appearing  in  the  Electricai, 
Eeview  of  November  11th,  written  by  Mr.  R.  F.  Long  under 
the  heading  of  "  Electricity  in  Isolated  Buildings,"  the  read- 
ing of  this  leads  one  to  the  impression  that  he  is  strongh- 
opposed  to  the  entirely  hand-operated  seta  (what  he  tenns 
older  and  obsolete  plants) ;  also   he  jives  the  impression    (to 


the  man  who  is  not  in  touch  with  the  trade)  that  the  auto- 
matic plant  is  much  cheaper  both  in  first  and  running  cost. 
Here  we  would  state  that  we  are  manufacturing  a  plant  which 
is  hand-operated,  is  equipped  with  a  slat«  switchboard  con- 
taining the  standard  switchgear,  which  is  necessary  for  the 
efiicient  control  of  a  battery  charging  and  lighting  system,  a 
low-speed  paraflin  engine,  low-speed  dynamo  (all  moimted, 
including  switchboard,  on  a  strong  cast-iron  bed),  and  an 
open-top  glass  cell  battery  at  a  price  which  is  approximately 
ii25  cheaper  than  the  cheapest  semi-automatic  set  at  present 
on  the  market;  also  the  running  costs  for  fuel  are  2.5  per  cent, 
lower  than  other  plants  we  have  had  experience  with. 

It  is  evident  that  there  are  other  gentlemen  who  are  tempted 
to  write  when  they  have  "insufficient  knowledge  of  the  trend 
of  present-day  product*."  He  also  st.ates  "  the  fact  that  the 
.semi-automatic  sets  are  still  being  bought  is  proof  that  "they 
are  .still  wanted,"  but  this  is  not  proof  that  they  have  won 
the  day  over  the  hand-operated  set.  as  the  former  have  not 
been  on  the  market  sufficiently  long  to  prove  their  absolute 
reliability.  Further,  it  only  ne^.ds  a  little  thought  to  realise 
that  the  battery  is  subjected  to  the  most  severe  stress  when 
it  is  least  capable  of  withstanding  it;  this  happens,  of  course, 
when  one  wishes  to  start  the  set  up,  and  the  battery  is  al- 
ready in  a  discharged  condition.  .\lso,  even  with  the  semi- 
automatic set,  the  human  element  has  to  intervene  when  it  is 
necessary  to  give  the  battery  the  periodical  topping  charge 
w  hich  is  essential  to  its  long  life. 

There  is  also  a  further  saving  with  the  hand-operated  set. 
i.e.,  in  the  life  of  the  lamps;  here  one  can  regulate  accurately 
the  voltage  on  the  line,  but  with  the  semi-automatic  set  the 
voltage  attains  a  value  30  per  cent,  above  that  for  which  the 
lamps  are  designed ;  therefore  the  result  is  quite  obvious. 


Littleborough. 
November  lith. 


F.  Smith. 

Phoenii  Ironworks  Co. 


1921. 


A  Dynamo  Problem. 

I  should  esteem  it  a  favour,  if  you  would  kindly  offer  a 
suggestion,  through  the  medium  of  your  journal,  that  would 
overcome  the  following  trouble. 

Two  identical  dynamos,  220  V,  90  amp.,  compound  shunt, 
d.c,  direct  driven,  are  run  singly  or  in  parallel,  according 
to  loads.  These  machines  give  a  fairly  constant  voltage  from 
no  load  to  full,  with  a  small  rheostat  adjustment  of  from  2 
to  6  notch  (there  being  24  stops  in  all). 

One  of  them,  however,  has  recently  developed  the  contrary, 
viz. — As  load  increases,  voltage  decreases,  and  vice  versa. 
to  such  an  extent  that  from  50  to  80  amp.  regulator  has  to  he 
put  over  from  6  to  '30  stop,  with  the  adverse  effect  of  lessened 
amperage,  and  apparent  over-load  on  engine,  and  to  attempt 
to  move  the  shunt  regulator  any  further  aggravates  the  trouble. 
There  is  no  undue  heating  of  windings,  armature,  or  field,  or 
heavy  sparking,  and  the  speed  remains  the  .same.  Thanking 
you  in  anticipation  of  a  favourable  suggestion. 

Electron. 

November  5th,  1921. 

I  Our  correspondent  has  since  advised  us  that:  — 

(a)  Neither  series  nor  shunt  windings  have  been   reversed. 

(b)  Brush   position  has  not  been  changed. 

(c)  Insulation  to  earth  of  whole  machine  is  2  megohms. 

(d)  System  is  2-wire  with  both  poles  insulated. 

(e)  The  machine  gives  the  same  results  when  running  on 
a  water  load. 

Can  any  reader  make  a  suggestion  as  to  the  cause  of  the 
trouble?— Ens.  EliEC.  Rev.] 


The  Design  of  Switches. 

Ill  view  of  the  disparity  in  the  size  of  switches  supplied  by 
manufacturers  for  an  equal  carrying  capacity.  I  should  bo 
pleased  if  any  of  your  readers  who  have  had  ex(vrience  in  the 
manufacture  of  electrical  accessories  would  be  kind  enough  to 
state  the  generally  accepted  standard  of  contact  area  for  unit 
current. 

Seager. 

Nnrcnbrr  \ith,  1921. 

The  E.P.E.A.  and  the  li.T.l'. 

I  he  attention  of  my  Committee  has  been  drawn  to  the 
statements  in  the  technical  Press  as  to  what  happened  at  tho 
meeting  of  the  National  Joint  Board  with  respect  to  an  agree- 
ment between  the  Electrical  Power  Engineers'  Association 
and  the  Electrical  Trades  Union.  The  facts  of  the  case  are 
these  :  An  agreement  was  entered  into  between  my  organi- 
sation and  the  Electrical  Power  Engineers'  Association,  pro- 
vided that  agreement  could  l>e  arrived  at  on  lines  of  demar- 
cation of  membership.  Agreement  has  not  been  reached  on 
the  said  point,  and,  therefore,  there  is  no  agreement  between 
the  two  bodies. 

I  have  asked  our  General  Secretary,  Mr.  Rowan,  to  confirm 
this  statement. 

W,  1.  Webb, 
London  District  Secretary,  Electrical  Trades  Union. 

London. 
November  llth.  1921. 
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The  Durabilit>  of  Leadco>ered  WirinjJ. 

I  have  not^d  with  considerable  interest  the  several  letters 
which  have  appeared  in  your  columns  on  the  above  subject. 
Mav  I  sav  that,  with  reasonably  extensive  experience  ot  the 
well-known  lead-<'ov«red  wiring  systems.  I  cannot  think  of 
any  trouble  havmj;  occurred,    except    frcm    direct   mechanical 

I  agree  with  Mr.  Alldread  that  etiicient  bonding  and  earth- 
inp  are  essential,  and  on  one  or  two  systems,  notably  that 
designed  by  .Johnson  &  PhiUips.  it  might  be  said  that  m- 
etficient  bonding  is  almost  out  of  the  <|uestion. 

1  would  certainlv  .say  with  "  Contractor's  Foreman  "  that 
solid-drawn  conduit  and  high  grade  v.i.r.  provide  the  most 
reliable  job,  but  here  comes  in  the  strong  point  of  the  lead- 
covered  system,  that  is,  reasonably  high  efficiency  at  a  very 
moderate  cost.  ,      i-  ,. 

In  vour  adverti.sement  columns  recently  an  advertisement 
appeared  which  illustrated  a  booklet  descriptive  of  a  wiring 
svstem  and  suggested:  •' Applv  for  this  booklet  and  get 
busy  "'  At  the  present  time  one  can  olten  persuade  a  poten- 
tiaiconsumer  to  go  ahead  after  the  economy  of  the  lead- 
covered  svstem  has  been  demonstrated,  whereas  the  higher- 
priced,  but  more  desirable,  conduit  job  would  have  had  to  wait 

for  better  times.  „      ^      ^ 

Contractor. 

Sovemheri^lh.  IWl. 


The  recent  correspondence  on  the  subject  of  the  durability 
of  lead-covered  cable  has  been  very  interesting  and  iristruc- 
tive  to  one  who  is  engaged  in  the  testing  and  inspection  of 
all  classes  of  installations.  ,       ,      ,     ,         ,-, 

There  is  no  doubt  whatever  that  only  the  best  quality  ot 
C  M  \  lead-sheathed  cable  and  fittings  should  be  u.sed.  The 
bonding  at  fittings  and  to  earth  should  be  very  carefully 
carried  out,  with  a  view  to  the  efficient  maintenance  of 
a  low  resistance  path  to  earth  for  any  leakage  current.  Many 
installations  at  the  outset  give  a  good  bonding  test,  but  what 
result  would  be  obtained,  .say.  three  years  after  the  installa- 
tion was  completed'^  In  this  connection,  the  advantage  <il 
having  a  regular  inspection  made  of  the  installation  by  an 
approved  company  will  be  apparent  to  all  users  of  electricity. 
whether  for  lighting  or  power  purposes. 

The  writer  recently  came  across  an  installation  wired  with 
a  new  tvpe  of  lead-sheathed  cable,  consisting  of  a  sheathing 
<.f  very  thin  sheet  lead,  merely  wrapped  round  the  cable  with 
a  longitudinal  lap  joint,  and  covered  with  a  spiral  armouring 
of  aluminium  strip.  As  this  cable  has  no  solid-drawn  sheath- 
ing, it  cannot  be  claimed  that  it  is  suitable  for  any  but  very 
drv  stations,  and.  moreover,  this  tyjie  nl  cable  will  stand  very 
little  bending  without  cracking  the  sheet  lead  covering.  The 
difficultv  of  siitLsfactorily  bonding  this  cable  to  fittings  is  very 
real,  and  unless  the  aluminium  .strip  is  very  carefully  finished 
off  there  will  be  a  danger  of  earthing  switch  and  ceiling 
rose  terminals.  Another  point  in  connection  nitb  this  type 
of  cable  is  the  po.ssibility  of  electro-chemical  action  taking 
place  between  the  lead  sheathing  and  the  aluminium  ar- 
mouring. As  aluminium  is  electro-positive  to  lead,  under 
certain  conditions,  electro-chemical  action  would  be  inevit- 
able. Altogether  this  type  of  cable  appears  to  the  writer  to 
be  a  verv  unsuitable  one  for  house  wiring  purposes. 

\  lead-sheathed  cable  .should  certainly  have  a  fiolid-drawn 
sheathing,  and  the  durability  of  such  a  cable  manufactured  by 
a  reputable  firm  cannot  be  denied. 

The  sheathing  of  the  cable  of  the  various  wiring  systems  is 
not  of  pure  lead,  but  of  a  lead  alloy,  in  order  to  obtain  a 
KtifFer  cable,  and  one  less  liable  to  sag  from  ceilings  and  walls. 
but  the  durability  of  this  alloy  will  probably  not  he  equal  to 
that  of  le.ad  in  any  but  very  dry  situations. 

It  should  be  obvious  to  engineers  that  unless  lead-sheathed 
cable  is  enclo.sed  in  tubing  when  fixed  in  plaster,  in  the  event 
of  a  fault  developing  in  that  particular  circuit,  it  would  be 
inipossiblf  to  re-wire  the  circuit  without  damaging  the  plastei. 
hence  the  nr-i'cssity  for  such  a  rule  which  is  found  in  iii.iny 
wiring  ri'glilatii)ns. 

Inspector. 

Manchester. 
Xovmhn-  II//1.  V.¥>\. 


Ilciiig  a  lonstant  reader  of  your  pajn'r,  and  luring  intercsti'd 
in  the  discussion  appearing  therein  regarding  lead -covered 
wiring.  I  wish  to  give  my  personal  exnerience  with  it. 

Having  for  some  time  used  continually  Henley's  lead- 
covered  wire,  and  having  found  this  wire  faultle.ss  in  what- 
ever situation  installed.  I  cannot  see  why  this  .system  of  wir- 
ing should  be  doubted  for  general  use  with  leliability. 

One  great  point  I  have  found  is  that  wire  bought  on  reels 
is  much  more  satisfactory  than  that  bought  loose,  or  rather, 
wrapped  round  with  canvas.  Only  a  few  weeks  ago  I  wanted 
to  try  another  maker's  wire,  and  when  I  received  it  I  found 
it  so  badly  kinked  and  knocked  about  in  transit  that  1  at 
once  altered  my  mind.  A  contractor  also  knows  from  exneri- 
ence that  lead-covered  wire  requires  more  careful  handling 
than  any  other  wirine  system,  and  finding  it  hard 
to  fet  hold  of  a  man  to  be  trusted  with  it.  one  is  at  his  wits 
end  to  know  what  to  do. 

T  have  found  many  bad  cases  relating  to  bad  workmanship, 
some  of  which  I  give,  for  instance  :  — 


[n}  JuJut.  lio.M's  (■nutted  under  llo<irs.  etc.,  in  which  cases 
ordinary  ceiling  roses  or  cut-outs  are  substituted,  or  simply 
taped  connections  made  without  even  soldering  or  using  por- 
celain connectors. 

(b)  Insufficient  .saddles  or  fixing  clips  used,  especially  on 
ceilings  or  places  where  the  wire  has  to  hang,  this  kind  ol 
thing  resulting  in  loose  loops,  which  undoubtedly  tends  to 
strain  the  lead  .sheathing. 

(c)  Places  where  the  wire  or  wires  have  to  foUoj'  some 
ornamental  picture  railing  or  the  like,  and  are  bent  so  acutely 
that  the  lead  sheathing  has  kinked  or  even  cracked,  which 
afterwards  generally  results  in  the  sheathing  making  contact 
with  the  int-ernal  wires. 

((f)  Lead  ca.se  not  sufficiently  bared  ofl'  at  ceiling  roses  or 
switches,  and  having  been  pierced  with  the  fixing  screws  of 
the  block  itself. 

(e)  In  damp  and  exposed  situations  iron  nails  have  been 
used,  these  rusting  and  setting  up  electrolysis,  and  very  soon 
causing  failure  altogether. 

(/)  Contact  with  iron  gas  or  water  pipes,  these  pipes  being 
rusty  or  corroded. 

id)  Wiring  let  into  walls,  etc.,  without  some  metallic  pro- 
tection against  damage,  such  as  nails  being  driven  into  the 
walls  for  pictures. 

(/i)  And  finally,  no  earth  connection  made  to  lead  sheath- 
ing, nor  even  continuity  of  the  sheathing  itself  ensivred. 

These  faults,  when  found  and  witnessed  by  the  consumer. 
soon  convince  him  that  the  system  is  in  no  way  perfect, 
and  this  kind  of  thing  soon  spreads  to  the  would-be  con- 
.sunier,  not  encouraging  him  to  install  lead-covered  wire. 

I  consider  that  there  is  no  excuse  for  this  neglect  or  bad 
workmanship,  because  if  one  takes  advantage  of  the  Henley 
system  for  in.stance  (which  provides  the  suitable  metallic 
sheathing  and  all  requisite  fittings),  he  will  see  that  it  is  as 
good,  if  not  better,  than  any  conduit  system,  provided  lo  is 
installed  by  a  competent  electrician. 

For  neatness,  in  ray  opinion,  there  is  nothing  to  come  up 
to  lead-covered  wire,  and  it  is  by  no  means  expensive.  I 
should  like  finally  to  say  that  I  could  personally  show  people 
installations  wired  by  my.self  with  Henley's  system,  that  have 
been  in  use  for  .some  considerable  time,  and  have  never  given 
me  or  the  crmsumer  anv  trouble. 

W.  A.  Allwright. 

Elrrtrircil  K,i<,inrcr. 

Lewes,  Sussex, 
Novcmhcr  Uth,  10-21. 


Tt  wil 
d.o  ha\ 
.c.    to  : 


A  Change=over  from  d.c.  to  ac. 

>e  interesting  to  have  the  experience  of  engineers 
rhange.d-over  single  conductors,  lead-covered,  from 
One  would  expect  that  the  induced  currents 


such  wiring  would  cause  trouble,  and  even  the  possibility  of 
the  heating  of  the  covering.  Possibly  where  the  current  in 
the  wiring  is  small,  say,  an  ampere  or  under,  the  effect  may 
be  negligible,  but  one  would  expect  that  in  circuits  run  for 
fires,  &c..  where  the  currents  are  heavy,  the  chances  of 
trouble  would  be  greatly  increased. 

The  opinions  of  those  who  have  gone  into  the  matter  would 
oblige. 

Lead  Covered. 

SvL-rinhFi-  iOf/i,  19-21. 


A  New  Dynamo. 

We  are  rather  surprised  at  the  contents  of  one  of  your 
leading  articles  in  your  issue  of  iNovember  4th.  headed  "  A 
New  ijynamo."  On  the  report  you  gave  the  writer  made  a 
sjiecial  journey  to  see  this  dynamo,  and  considers  your  report 
misleading;  in  fact,  we  do  not  think  it  a  practical  proposition. 
Even  if  it  could  lie  constructi'd  on  comiiiercial  lines,  it  does 
not  ie(]uire  iiiiudi  time  to  prove  that  it  would  increa.se  the 
cost  of  building  lather  than  decrea.se  it.  The  weight  ot  the 
iiiachiiie  must  br  ^neater,  iiol  less:  tin'  motor  cannot  be  run 
faster,  at  piivsenl,  than  the  standard  design  iieniiits:  and  the 
ellicieni-y  must  be  considerably  lower. 

\U  the  aiiovc  n'liiarks  are  compared  with  modern  praclice 
on  iiiterpole  motors  and  dynamos. 

W.  F.  Higgs, 

Hiiigx  lirofhem. 

I'inninghani. 

Snrrwhr,    \Uh,    Wii. 


[We  regret  that  Mr.  Higgs  considers  his  journey  wasted; 
we.  however,  are  not  responsible  for  that.  Our  article  was 
written  in  the  conditional  mood  throughout,  and  clearly  indi- 
cated that  the  invention  was  in  the  experimental  .stage.  In 
pas.sing,  we  would  point  out  that  the  macliine  can  be  seen  only 
by  invitation  of  Mr.  Savers,  and  is  not  open  to  public  inspec- 
tion; it  is  regrettable  that  Mr.  Higgs  should  have  publicly 
subjected  it  to  adverse  criticism  after  a  private  inspection,  see- 
ing that  the  inventor  is  debarred  from  divulging  details  and 
refuting  his  criticism  at  the  present  stage. 

With  regard  to  the  merits  of  the  invention,  apart  from  the 
fact  that  Mr.  Sayers  is  a  dynamo  designer  of  over  30  years' 
experience,  we  have  ourselves  thoroughly  inspected  the 
models,  and  the  designs  for  larger  machines,  and  while  we 
have  foreseen  difficulties,  which  had  not  escaped  the  inventor's 
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notice,  we  believe,  the  device  is  well  worth  trying  on  a  larger 
Bcale.  We  understand  that  some  of  the  manufacturing  experts 
who  have  had  a  private  view  of  the  invention  have  paid  two 
and  even  three  vi.sits.  showing  that  they,  at  any  rate,  did  not 
consider  their  first  journey  wasted.  So  many  devices  which 
were  condemned  in  their  early  stages  have  proved  "  practical 
propositions  "  that  it  is  risky  to  dismiss  new  ideas  off-hand. — 
Eds.  Elec.  Rev.] 


The  I.E.E.  Informal  Meetings. 

I  am  sorry  to  notice  in  your  current  issue  several  in- 
I  accuracies  in  the  leaderette  on  the  subject  of  the  Informal 
Meetings  Section  of  the  Institution.  This  leaderette  eontams 
certain  misstatements  which  I  .should  be  glad  if  you  would 
correct  in  your  next  issue,  as  otherwise  the  article  in  question 
is  likely  to  do  harm  to  the  movement,  and  this  I  feel  sure  you 
would  not  wish. 

In  the  first  place,  you  indicate  that  the  meetings  will  be 
held  in  the  "  dignified  surroundings  of  the  theatre  of  the  In- 
stitution." The  meetings  will  actual^  be  held  in  the  tea 
room,  where  .smoking,  as  hitherto,  can  be  allowed. 

The  Committee  has  not  relaxed  the  rule  (made  by  the  Coun- 
cil) that  there  .shall  be  no  publication  of  the  speeches  made  at 
these  informal  meetings,  and  the  appointment  of  a  member  to 
supply  an  official  summary  to  the  Press  was  decided  upon  in 
order  that  the  Pre.ss  might  be  relieved  of  the  responsibility 
for  publishing  anything  which  the  Institution  might  prefer 
should  be  withheld  from  publication. 

The  conduct  of  the  meetings  will  be  exactly  as  hitherto,  in- 
cluding the  break  for  refreshments  during  the  discussion. 
This.  I  think,  was  amply  proved  by  the  meeting  held  last 
night,  and  will  be  confirmed  on  reference  to  any  member  of 
your  stafl'  who  may  have  been  present. 


lliere  is  no  desire  or  intention  <jn  the  part  of  the  Council 
or  the  management  of  the  Informal  Meetings  Section  to  mak>- 
the  ineetings  of  this  Section  more  formal  and  consequenti- 
less  likely  to  serve  the  purpose  for  which  they  were  institute  ! 
than  when  the  meetings  were,  of  necessity,  held  away  from 
our  own  building. 

I  will  add  that  I  am,  at  all  times,  ready  to  give  any  represen- 
tative of  the  Technical  Press  correct  information  regarding  the 
proceedings  of  the  Informal  Meetings  Section  of  the  Institu- 
tion. 

F.  Pooley. 

Westminster.  Chairman,  Informal  Meetings 

November  Sth,  1921.  Section,  I.E.E. 

[Mr.  Pooley  has  evidently  misunderstood  the  purport  of  our 
leaderette;  it  was  obviously  written  to  prevent  harm  to  the 
movement,  which  has  nowhere  received  more  wholehearted 
support  than  in  our  columns.  In  vindication  of  our  com- 
ments, we  may  point  out  that  the  "  Informal  Meeting  "  of 
.lanuary  '24th  last  was  held  in  the  theatre  of  the  Institution 
of  Civil  Engineers,  with  Mr.  Pooley  in  the  chair ;  if,  as  is  not 
unlikely,  the  meetings  at  headquarters  l>ecome  too  large  for 
the  tea-rtx)m.  they  will  no  doubt  be  held  in  the  theatre.  The 
receipt  of  an  otfieial  report  of  the  'ast  meeting,  comprising 
some  9(Xl  words,  and  sunmiarising  the  remarks  of  seven  of  the 
speakers  besides  the  President's,  confirms  our  reference  to  the 
relaxation  of  the  rule  of  "  No  Publication  of  Speeches."  The 
Press  was  well  aware  of  the  rule,  and  so  far  as  we  know,  had 
no  desire  to  be  relieved  of  the  responsibility  for  publishing 
reports  which  it  did  not  intend  to  publish.  For  the  rest,  we 
expressed  the  hojie  that  the  Committee  would  jealously  safe- 
guard the  amenities  of  the.se  informal  meetings;  that  hope  we 
continue  to  cherish.— Ens.  Elec.  Rev.] 


BUSINESS    NOTES. 


Bankruptcy  Proceedings. — Frederick  Alfred  Stanley 
WoRMULL,  '273,  High  Street,  Lewisham,  trading  as  the 
Lewisham  Electric  Wiring  Co.,  electrical  engineer. — The  first 
meeting  of  creditors  was  held  on  November  8th  at  29,  Russell 
Square,  W.C.I.  The  causes  of  failure,  as  stated  by  debtor, 
were  heavy  administrative  expenses,  lack  of  proper  super- 
vision of  outdoor  staff,  losses  incurred  through  inaccurate 
tendering  for  contracts  carried  out,  together  with  the  general 
trade  depression.  In  January,  1919,  with  a  capital  of  £'SM), 
he  started  business  in  the  n^me  of  the  Lewisham  Electric  Wil- 
ing Co.,  at  '273.  High  Street,  Lewisham  (rental  ±'50  a  year),  but 
from  accounts  prepared  by  an  accountant  the  business  was 
carried  on  at  a  loss  of  f 707  to  December  31st,  i9-2(i.  The 
estimated  trading  loss  since  that  date  was  £1,049.  The  first 
legal  process  issued  against  him  was  in  February.  19'21,  and 
at  the  date  of  the  receiving  order  five  creditors  for  £103  had 
obtained  judgment,  TEe  unsecured  liabilities  included 
f2,584  to  the  debtor's  wife  for  cash  advanced,  apparently  for 
the  purpose  of  the  business;  £33  18s.  5d.  to  other  cash 
Ipreditors,  and  ±'144  12s.  Id.  to  trade  creditors.  The  state- 
ment of  aft'airs  showed  gross  liabilities  £'2,834,  of  which 
£2,762  was  expected  to  rank.  The  net  assets  were  estimated 
to  produce  £201).  thus  showing  a  deficiency  of  £2,502.  The 
case  was  left  in   the  hands  of  the  Official  Receiver. 

J.  Owen  (J.  Owen  &  Sons),  electrical  engineer.  186.  West- 
combe  Hill,  and  3.  The  Grove,  Greenwich,  S.E.,  electrical 
engineer. — Receiving  order  made  November  7th  on  debtors 
own  petition.  First  meeting  November  18th  at  Russell 
Square,  W.C.I.  Publii-  examination  December  '20th  at  the 
Coijrt  House,  'Greenwich,   S.E. 

John  Edward  .^dolph  Bradbirv.  11.  De;in  Park  Road. 
Bournemouth.  Hampshire,  director  of  companies. — The 
adjourned  public  examination  of  this  debtor  was  held  recently 
at  Bournemouth.  The  statement  of  affairs  showed  liabilities 
amounting  to  .£9,3(i7.  and  assets  amounting  to  £682,  leaving 
a  deficiency  of  £8,685.  The  debtor  attributed  his  failure  to 
depreciation  in  the  value  of  .shares,  and  loss«^s  in  connection 
with  an  electrical  supply  business  with  which  he  was  <'on- 
cerned,  &c.  The  debtor  s'.irted  a  venture  cnlled  the  Elei'- 
trical  Goods  Rupplv  Co.,  and  he  was  joined  bv  another, 
drhtor  finding  £960.  The  debtor  alleged  that  while  he  was 
away  in  April  of  la.st  year  he  lost  quite  ,£1.'2()5.  .After  ques- 
tions had  been  asked  the  examination  was  adjourned. 

Georgf,  Williams  Endall,  trading  as  Rndall  it  Co..  Canal 
Motor  Works.  Canal  Bridge.  Church  Street,  St.  Helens. 
Lanes.,  electrical,  mechanical,  and  automobile  engineer. — The 
public  examination  of  this  debtor  -nas  held  i)n  November  7th 
at  Liverpool.  Debtor  was  ordered  to  amend  his  deficiency  ac- 
"ount,  and  the  examination  was  adjourned. 

Dissolutions  of  Partnership. — Sheffield  AccuMtrLATOR  Co.. 
Broom  Street.  Sheffield.— Mr.  W.  T.  Baldwin  and  Mr.  J.  S. 
White  have  dissolved  partnership.  Mr.  W.  T.  Baldwin  will 
attend  to  debts  and  continue  the  business. 

Slater  Bros.,  Electrical  Engineers.  25.  Dickinson  Street. 
Manchester.- Messrs.   T.    G.  Slater  and  G.    Slater  have  dis- 


solved partnership.     Mr.   T.    G.   Slater   will  attend  to  debts, 
and  continue  the  business  under  the  same  style. 

Receiver  Appointed. — S.  Gillitt  &  Co.,  Ltd.,  electrical 
engineers  and  contractors,  33,  Groat  Market.  Newcastle-upon- 
lyne. — Mr.  A.  K.  Dees  has  been  appointed  receiver  on  behali 
of  the  debenture  holders,  and  is  at  present  carrying  on  the 

business  in   that   capacity. 

Trade  Announcements.— The  Belfast  depot  of  the  Edison 
Swan  Electric  Co.,  Ltd.,  has  now  been  removed  to  moiv 
commodious  premises  at  41,  Chichester  Street,  and  all  coni- 
mimications  for  the  branch  should  be  sent  there. 

Mr.  A.  R.  Fox  has  commenced  business  as  an  electrical 
and  mechanical  engineer  at  19,  Lowden  .\venue,  Chippen- 
ham, Wilts.    He  wishes  to  receive  catalogues  and  price  Usts. 

Mr.  E.  FuGGLE  has  been  appointed  manager  of  the  elec- 
trical business  of  Wellman  Brothers,  57,  St.  Leonard's  Road, 
Windsor. 

Catalogues  and  Lists. — Messr.s.  Belling  it  Co.,  Derby  Road 
Works,  Edmonton,  N.18. — .A  large  coloured  jxister  depicting  a 
lady  warming  her.-^elf  at  a  "  B«>lling  "  fire. 

Mr.  J.  B.  RrhKix  (represiMiting  Spre*;her  &  Schuh  Co.. 
Switzerland),  21'2a.  Shaftesbury  Avenue,  W.C'.  2. — List  No.  1. 
giving  illustrations  and  dimensions  of  quick-and-slow-break 
knife,  switches.      Priced  in   Swiss  francs. 

The  Mirrlees  Watson  Co..  Ltd.,  Scotland  Street.  Glasgow. 
— B  Sheets  1.751  and  1,7,52,  illustrating  and  describing,  respec- 
tively, a  multi-injector  air  pump  and  a  surface  condenser. 

Messrs.  Siemens  Bros.  \-  Co..  Ltd..  Caxton  House,  West- 
minster, S.W.I. —Pamphlet  730a.  illustrating  and  describing 
luminous  signalling  apparatus  for  power  .stations,  /cc. 

Messrs.  Ferranti,  Ltd..  180.  Fleet  Street.  E.C.4— Leaflet 
MTC1/.5O8.  giving  examples  of  castings  in  '  No-Mag  "  non- 
magnetic iron. 

The  General  Electric  Co.,  Ltd..  Magnet  House.  Kingsway. 
W.C. 2. — Three  leaHet,-;,  No.  '2.6.i9.  giving  particulars,  with 
illustrations,  of  the  G.E.C.  showroom  service:  and  Nos. 
I'  '2,tW6  and  i.iW,  lists  of  revised  prices  of  fixtures  and 
iiccessories. 

The  Globe  Engineering  Co.  Ltd  .  Perseverance  Works. 
Brighouse. — List  No  3,  giving  illustr.itions.  dimensions,  and 
prices  of  protected  type  a.c.  motors  and  dynamos 

WrsTiNOHOrsE  Electric  &  MAxrr.^ciniiiNG  Co..  East  Pitts- 
bur.gh.  Pa..  L'.S.A. — Confncf.  a  magazine  deaUng  with  sales- 
mo  nsUip  in  connection  with  electrical  appliances. 

Sw  iniSH  Gfxfral  Electric  Ltd.,  5.  Chancery  Lane,  ''iV.C.2. 
— Stock  list  (No.  110)  of  d.c.  and  single-phase  a.c.  motors, 
and  Stock  list  (No.  110a)  of  two  and  thvee-pha.se  a.c.  motors. 
Both  lists  .ire  fully  priced.  .-Mso  a  descriptive  list  of  electrical 
equipments  for  the  printing  and  allied  trades. 

Messrs.  Reavell  it  Co..  Ranelagh  Works.  Ipswich.— 
Pamphlet  No.  100.  illustrating  and  describing  rolling  drum 
type  rotary  air  compressors  and   vacuum  pumps. 

Bell'.s  United  Asbestos  Co..  Ltd.,  Southwark  Street.  S.E.l. 
— Atx  illustrated  folder  giving  ex.imples  and  descriptions  of 
several   kinds  of  asbestos  insulating  compounds. 


674 


THE     ELECTRICAL     EEVIEWo   [Vol.  89.    No.  2,29.-,,  November  18,  1921. 


Electric  Cooking  at  Glasgow. — As  we  recently  announced, 
the  Corporation  ot  Glasgow  has,  in  order  to  encourage  the 
use  of  electricity  in  the  home,  decided  to  hire  out  certain 
domestic  apparatus,  includnij:  electric  co<ikers.  A  batch  of 
them  has  just  been  completed  and  dispatched  t-o  Glasgow; 
they  are  of  the  No.  20  type  manufactured  by  the  Jackson 
Electric  Stove  Co..  Ltd.    Details  are  as  follows  ;  — 

The  whole  outfit  is  heavily  constructed  of  cast  iron  and 
steel.  The  oven  has  an  actual  cooking  space  (not  total  size 
of  the  oven,  which  is  often  given  and  is  misleading),  of  14i 
in.  high,  12i  in.  wide  and  1.5  in.  deep.  It  is  loaded  to  1.600 
watts  with  three-heat  regulation.  The  oven  is  double-cased 
and  lagged  on  all  sides,  including  the  door.  The  switch  is 
fitted  in  a  convenient  position  and  is  arranged  for  three-heat 
regulation. 

The  hob,  which  is  mounted  above  the  oven,  contains  two 
open-type  boiling  plates,  each  with  three-heat  regulation,  and 
a  grill' loaded  to  1,500  watts,  with  a  single  heat. 

There  is  no  mica  of  any  description  employed  in  this  cooker. 
There  are  no  loose  leads,  beaded  wires,  or  asbestos-covered 
wires:  all  connections  are  of  the  solid  rod  type  mounted  on 
porcelain  insulators — in  fact  the  connections  resemble  the 
back  of  an  ordinary  switchboard.  The  leads,  therefore,  need 
no  further  attention  once  they  are  built  in  po.sition,  the  only 
adjustments  that  may  be  occasionally  necessary  are  the  ele- 
ments, these  being  extremely  simple  to  replace.  The  hob 
lifts  without  the  necessity  of  undoing  screws  or  bolts,  and  an 
element  can  be  replaced  by  an  un.skilled  person.  The  boiling 
plates  consist  of  three  elements  which  are  connected  as  fol- 
lows: —  On  full  heat  each  element  is  in  parallel.  On  medium 
heat  the  two  outside  elements  are  in  parallel.  On  low  heat  the 
centre  element  is  in  series  with  the  two  outers.  This  ingeni- 
ous method  causes  an  out  of  balance  current  from  the  centre 
element  which  glows  a  dull  red,  the  two  outer  elements  being 
black  although  under  heat. 

Should  an  element  fail  it  is  a  simple  matter  to  wind  a 
new  spiral  on  the  existing  former  at  the  cost  of  a  few  pence ; 
one  element  being  out  of  commission  does  not  affect  the  other 
two.  Large  quantities  of  hquid  can  be  dehberately  thrown 
over  these  elements  when  glowing  at  full  heat,  without  frac- 
ture or  damage,  and  the  cookers  can  be  subjected  to  a  flash 
test  of  2,000  volts  to  earth. 

The  fuses  of  each  section  are  fitted  above  the  switches  and 
we  of  the  D.  &  S.  Home  Office  type. 

During  the  last  two  weeks  of  October,  173  No.  20  cookers 
were  dispatched  by  the  makers  for  various  hiring  and  housing 
schemes  in  this  country,  and  over  40  of  the  No.  21  type. 

The  dimensions  of  the  No.  20  cooker  complete  are  :  34  by 
261  by  21J  in.,  and  its  net  weight  is  2.S4  lb.,  that  of  the  hob 
only  being  86  lb. 

Store  Lighting. — The  accompanying  illustration  shows  a 
very  effective  lighting  scheme  which  has  been  carried  out  by 
Messrs.  F.  Sage  k  Co.,  Ltd..  at  the  Galeries  Lafayette. 
Regent  Street.  W.  The  illumination  is  provided  by  "  Osram  " 
lamps  sunk  in  elaborate  plaster  mouldings,  and  in  this  way 


A.s      Osram  "  Liuhti.nc;  StuRMR. 

the  hghting  forms  an  integral  part  of  the  scheme  of  decora 
tion.  In  order  that  the  effect  should  not  be  marred  bv  uneven 
brilhance,  each  lamp  was  ppecially  tested.  Over  1S,000  20-w»tt 
and  1,000  40-watt  lamps  were  need  in  this  icheme. 

Social  Events.— Messrs.  S.  Charlesworth  4  Co.,  of  Old- 
ham, held  their  annual  dinner  on  November  9th  at  the  OafA 
Monica.  The  toasts  of  "  the  Firm  "  and  "  the  Visitor."  " 
were  duly  honoured.  A  whist  drive  was  held,  and  the 
remamder  of  the  evening  was  spent  in  song  and  dance. 


Unemployment. — The  latest  available  returns  of  the  num- 
ber of  persons  unemployed  show  a  further  increase  for  the 
week  ended  November  4th.  Upon  this  date  the  V^tal  was 
1,72'2,800,  as  against  1,611,476  upon  October  2Sth.  The 
increase  is  again  said  to  be  due  to  re-registration  for  benefit 
by  those  whose  previous  term  had  expired.  On  October 
28th  workers  on  short  time  numbered  251,606,  a  slight 
decrease  for  the  week. 

Our  Foreign  Trade. — October  Figures.— The  following 
were  the  values  of  imports  and  exports  of  electrical  goods  and 
machinery  during  October,  1921 :  — 

Oct.      Inc.  or  dec.  10  months,  1921 
1921.  Inc.  or  dec. 

Import,.—  £  £  £ 

Electrical    goods    and 

apparatus     105,024  -130,292  -t-373,565 

Machinery       i  10,423        -1,412,791        -7.009,856 

Exports. — 
Electrical    good'=:   iinii 

apparatus    894,196  -164,577        4-2,477.763 

Machinery      .,,747,6.50  -  .5ng.676      -(-14,863,664 

Re-exports. — 
Electrical    gocxis   ;in  1 

apparatus    11,133  -  3,522  +73,543 

Machinery       90,742  -87.464  -322,344 

Trade  Conditioi^s  <ti  Western  Canada H.M.  Trade  Com- 

sioner  in  Winnippg  (Mc.  L.  B.  Beale)  reporting  to  the  De- 
partment of  0  VI  ■••■■■:  :  Trade  on  the  trade  conditions  of 
Western  Canada,  as  at  the  beginnmg  of  October,  in  dealing 
with  general  hardware,  states  that  "  British  manufacturers 
are  regaining  their  pre-war  trade  to  Canada  by  going  after 
the  business,  visiting  the  Dominion  and  giving  the  market 
just  what  it  wants  at  a  competitive  price.  What  is  equally 
important,  British  manufacturers  ar^  now  securing  trade 
here  in  lines  never  before  exported  to  Canada,  but  in  which 
the  U.S.A.  held  practically  a  monopoly.  The  importing  hard- 
ware traders  of  Western  Canada  are  extremely  pleased  with 
our  success,  and  would  welcome  still  more  aggressive  methods 
on  our  part,  which  undoubtedly  would  reap  the  reward  of 
greatly  increased  business."  i)(  general  trade  conditions, 
Mr.  Beale  reports  that  while  they  remain  quiet  at  the  moment, 
the  indications  are  that  business  has  improved  during  the 
pa.st  few  months  and  that  better  times  are  ahead. 

The  period  of  transition  offers  a  good  opportunity  for 
British  manufacturers  to  enter  the  market.  With  the  appre- 
ciation of  the  American  dollar  and  the  depreciation  of  the 
pound  sterling,  and  the  ready  willingness  of  United  Kingdom 
manufacturers  to  suit  the  market's  requirements,  Canadian 
business  men  are  looking  to  the  United  Kingdom  to  supply 
their  wants.  In  the  last  few  months  ample  evidence  of  this 
fact  has  been  afforded,  and  inquiries  for  British  sources  of 
supply  of  goods,  previously  obtained  from  the  United  States, 
are  on  the  increase.  The  United  States  Emergency  Tariff  Act, 
by  its  effect  on  Canadian  export  trade,  has  done  nothing  to 
improve  the  trade  sentiment  between  the  two  countries. 
The  Canadian  business  man  is  prepared  to  welcome  British 
manufacturers  in  the  West,  but  it  is  essential  for  British 
manufacturers  personally  to  study  the  market,  and  make  an 
effort  to  supply  its  requirements. 

So  important  is  the  general  development  of  British  Col- 
umbia considered  by  the  Dominion  Government',  that  a 
branch  of  the  Department  of  Trade  and  Commerce  has  been 
opened  in  Vancouver  to  study  and  make  a  complete  survey 
of  every  feature  of  export  trade  on  the  Pacific  Coast. 

E.D.A.  Activities. — The  aim  of  the  latest  pamphlet 
(E.D.A.  No.  215)  published  by  the  British  Electrical  Develop- 
ment Association  is  to  emphasise  the  great  gulf  between 
good  and  bad  lighting.  It  is  pointed  out  that  the  incorrect 
use  of  electricity  for  lighting  is  likely  to  lead  non-users  to 
consider  it  inferior  to  other  agents  in  this  respect.  The 
front  of  the  pamphlet  depicts  three  methods  of  lighting  in 
contrast- good,  bad,  and  indifferent. 

We  are  reminded  of  the  imminence  of  Christm;is  by  another 
bunch  of  pamphlets  from  the  E.D.A. .  which  advocates  elec- 
trical presents  in  an  attractive  way.  Two  of  the  leaflets  are 
in  verse  which,  while  not  exactly  Miltonian,  presents  a  good 
case  for  electricity.  In  one  of  these  the  democratic  nature 
of  electricity  is  made  plain  by  the  hues: —  "  And  brings  ye; 
yokel  and  ye  squire  close  to  ye  central  .station." 

Local  Electrical  Exhibitions. — Me.ssrs.  Cross  Bros.,  Ltp..| 
:i  Cardiff  ironmongery  firm,  have  opened  a  new  department' 
devoted  to  heating,  lighting,  and  electrically-operated  labour- 
saving  devices  for  use  in  the  home.  Demnnstrations  are  given 
of  the  utilitv  of  electrical  washing  machines,  cooking  ranges, 
lea  and  coffee  urns,  radiators,  v.acuum  cleaners,  &c.  Ladv 
shopperB  are  shown  that  it  is  possible  with  an  electni 
washer  to  get  through  a  week's  washing  for  a  family  ol 
six  in  one  hour.  The  demonstrations  attracted  largfl  crowd* 
nf  visitors. 

Commencmg  to-day  and  continuinc  to  December  3rd 
the  Newcastle-upon-Tyne  Electric  Supply  Co.,  Tjtd..  is  contri 
buting  larprly  to  a  "  Housing  and  Hnme  Life  Economy  Exhi; 
bition  "  at  Newcastle.  Other  firms  exhibiting  electrical  applij 
ances  are  Messrs.  Siemens  Bros,  and  Co..  Ltd..  The  Northenj 
Steel  &,  Hardware.  Ltd.,  of  Manchester,  and  three  local  firms 
■VTojsrs.  TV>bson  <fe  Coleman,  Grav  Bros.,  and  Electrical  Devices 
Ltd..  1 
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Foreign    Electrical    Engiqeers    Invited   to    Russia. — It  is 

stated  in  a,  North  Russian  paper  that  foreigners  who  have 
worked  in  Russia  in  the  electrical  industries  and  subsequently 
left  the  country,  if  they  wish  to  return  to  Russia  to  resume 
\Mirk,  can  be  immediately  admitted,  ana  should  make  appli- 
rution  to  the  foreign  representatives  of  the  Russian  Ciovern- 
lueut  in  their  respective  countries  in  due  form. 

Germans  in  Ctiina. — In  his  report  on  the  commercial  situa- 
tion in  (Jhina  as  at  June  last,  Mr.  H.  H.  i'ox,  commercial 
counsellor  at  H.M.  Legation  at  Peking,  says  that  the  Ger- 
mans are  gradually  returning  tp  China  and  picking  up  the 
threads  of  their  former  business;  they  are  not,  so  far  as  can 
be  ascertained,  trading  under  their  own  names,  but  are  carry- 
ing on  their  business  in  partnership  with  Chinese.  German 
||^es  and  paints,  needles,  metals,  drugs  and  sundries  are  be- 
t^mning  to  appear  on  the  Shanghai  market,  and  it  is  reported 
that  several  important  orders  for  machinery  and  electrical 
plant  have  recently  been  booked  by  German  firms.  (Jermany 
has  recently  purchased  fairly  large  quantities  of  Chinese  pro- 
duce, notably,  ores,  seeds  and  oils,  but  the  business  has  been 
done  through  foreign  firms  owing  to  the  difficulty  the  Ger- 
mans are  experiencing  in  financing  their  shipments.  There 
is  no  doubt  that  the  Germans,  assisted  by  the  comparative 
cheapness  of  their  products,  will  gradually  recover  the  share 
they  held  in  China's  foreign  trade  before  the  war.  but  the 
process  will  be  slow,  as  they  have  lost  valuable  connections; 
the  business  organisations  they  had  no  laboriously  built  up 
have  been  shattered,  and  they  have  suflered  a  serious  loss  of 
prestige  in  the  eyes  of  the  Chinese. — Board  of  Trade  Jvurnal. 

Rubber. — At  the  meeting  of  the  Institution  of  Rubber  In- 
dustry, on  Wednesday,  Dr.  Henry  P.  Stevens  read  a  paper 
on  "  Plantation  Rubber,"  and  dealt  with  the  many  difficul- 
ties at  present  associated  with  its  handling  and  manufacture. 

Price   Reductions. — The   Swedish  General  Electric,    Ltd., 
announces  considerable  reductions  in  the  prices  of  "  Century 
single-phase  repulsion  induction  motors. 

The  Claim  Against  the  Sydney  City  Council. — The  recom- 
mendation authorising  negotiations  with  the  English  Electric 
Co.,  Ltd.,  with  a  view  to  obtaining  a  quotation  for  the 
supply  of  a  12,000  kW  turbo-alternator  and  two  rotary  con- 
verters was  amended  by  the  City  Council  as  follows  :  "  That 
tenders  be  invited  for  supply  of  the  plant  in  the  usual 
manner. ' ' — Tende  rs. 

Book  Notices. — "  Bulletin  of  the  Cleveland  Teclinical  In- 
stitute." Compiled  and  edited  by  the  director  and  secretary, 
Edward  L.  Johnson.  F.G.S.,  Vol."  1.  No.  I,  October.  Middles- 
brough :  The  Institute.  This  is  the  first  issue  of  a 
monthly  periodical  containing  abstracts  of  the  most 
important  scientific  and  technical  articles  published  during 
the  month.  It  is  printed  on  one  side  of  the  paper  only,  to 
enable  the  items  to  be  pasted  to  cards,  to  form  an  index.  It 
deals  with  many  subjects,  including  electrical  engineering, 
fuel  technologv,  foundry  practice,  &c. 

The  McGraw-Hill  Publishing  Co.,  Ltd..  6  and  8.  Bouverie 
Street,  E.C.4,  has  sent  us  a  catalogue  of  technical  and 
scientific  books.  This  list  gives  the  size  and  price  of  each 
book,  with  a  brief  review  of  the  contents,  and  the  company 
expresses  its  readiness  to  send  copies  of  the  catalogue  to  any 
who  desire  them. 

Technologic  Paper  No.  199  of  the  U.S.  Bureau  of 
Standards,  "  Method  for  Precision  Test  of  Large  Capacity 
Scales."  Washington :  Government  Printing  Office.  Price 
5  cents.  This  paper  outlines  a  method  used  for  testing  rail- 
road master  and  grain  hopper  scales. 

"  M.  and  C.  Macfiine  Mining,"  Vol.  T.  No.  4.  Glasgow  : 
Mavor  &  Coulson.  Ltd.  Price  6d.,  post  free.  Tliis  issue  con- 
tains, inttr  alia,  "  Notes  on  Coal-cutter  Fitting  "  :  a  descrip- 
tion of  "  universal  headers  "  or  "  punchers  ";  and  aids  .to  the 
erection    of   switchboards. 

"  Transactions  of  the  South  African  Institute  of  Electrical 
Engineers.  Vol.  XII.,  Part  9,  September.  1921.  Johannes- 
burg :  The  Institute,  Price  2s.  net. — This  issue  includes 
"  Notes  on  Radiography,"  by  H.  G.  Symons,  and  discussions 
on  several  previously  published  papers. 

Wages  Reductions  in  Sweden. — Noticp.s  were  posted  last 
week  at  the  I.udvika  works  of  the  Svenska  .\lliuanna  Co. 
announcing  wages  reductions,  as  from  November  14th,  of 
...5  per  cent,  for  mechanics,  and  20  per  cent,  for  packers  and 
warehousemen,  while  the  salaries  of  officials  will  be  curtailed 
bv  20  per  cent,  as  from  February  1st  next. 

Insurance  of  Diesel  Engines. — The  amended  arrange- 
ments made  l^y  the  Insurance  Committee  of  the  Diesel  Engine 
Users'  .Association  for  the  insurance  of  Diesel  engines  against 
breakdown,  including  periodical  inspection  and  reports  by 
engineers  having  special  Diesel  engine  experience,  were  re- 
ported at  the  last  meeting  of  the  Association.  The  standard 
form  of  policy  which  was  adopted  by  the  Association  some 
six  years  ago  has  been  amended  in  some  respects  as  a  result 
of  experience  gained, 

A  very  important  provision  under  the  Standard  Policy  is 
that  w-hich  provides  for  arbitration  in  the  event  of  a  dispute 
without  having  recourse  to  the  expensive  method  of  pro- 
ceeding under  the  Arbitration  Act. 


Inquiries. — Electric  Hot-water  Geyser.— .\  correspondent 
asks  for  the  manufacturers  of  spare  parts  for  the  electric 
geysers  originally  made  by  the  British  Electric  Heater  Co.,  of 
Glasgow,  under  patent  25,296/09. 

'  SuxsTONE  "  Electric  Bowl  Fittlngs.— A  correspondent 
.«eeks  the  name  of  the  manufacturer  or  supplier  of  these  fittmgs. 

The  Electrical  Trades  Union. — Susi'i;nsion  of  the  Lo.ndo.n 
DisTBiCT  CoMMiTTEi:. — ^^'e  have  received  a  circular  dated 
Novemljer  8th,  1921,  which  is  signed  by  Mr.  J.  W.  Ball 
(General  Pre.sident),  and  Mi'.  J.  Rowan  (General  Secretary) 
of  the  E.T.U.,  and  states  that  after  most  grave  consiflera- 
tion  the  executive  has  been  compelled  to  suspend  the  London 
District  Committee.  This  is  the  culmination  of  years  of  con- 
tinued violation  of  the  constitution,  and  defiance  of  the 
authority  of  the  Executive  by  the  London  District  Committee. 
The  cfiief  reasons  for  the  suspension  are  :  — 

(1)  Repeatedly  instructing  members  to  cease  work  without 
either  consulting  the  members  involved  or  obtaining  the 
sanction  of  the  Executive  Council. 

(2)  Ordering  strikes  without  making  the  slightest  attempt 
at  preparation,  as  witness.  Ponders  End,  Greenwich, 
and  London  shipping  strikes. 

(3)  Breaking  the  rules  by  circularising  branches  time  and 
again  in  defiance  of  the  Executive  Council. 

(4)  Bringing  the  union  and  its  officials  into  discredit  by 
publishing  broadcast  in  the  Electron  statements  and  in- 
sinuations, regardless  of  the  rules,  prohibiting  this. 

(5)  Laying  bare  to  the  employers  (whom  it  specially  enjoins 
to  read  the  Electron)  the  internal  business  of  the  union. 

(())  Conducting  a  campaign  of  vilification  against  officials 
and  members  who  endeavoured  to  stop  such  irregulari- 
ties, as  witness  the  cowardly  attacks'  on  Bros.  Morton 
and  Bussey,  of  the  Station  Engineer  Branches. 

(7)  Compromiising  the  union  and  its  railway  niembers  by 
making  an  agreement  with  the  >'ational  Union  of  Rail- 
waymen  without  authority,  which  agreement  is  now 
being  used  against  the  union  in  several  districts. 

(8)  Antagonising  the  station  engineer  members  by  making 

them  the  butt  of  every  industrial  dispute. 

(9)  Destroying  the  financial  stability  of  the  union  by  reck- 

less expenditure.  Had  other  district  committees 
followed  this  example  the  union  would  have  been 
broken  long  ago. 

(10)  By  its  instructions  debarring  members  from  votmg 
for  or  against  amalgamation  w^ith.  other  engineering 
unions. 

(11)  Committing  the  members  to  affihation  with  the  Red 
International  despite  the  adverse  vote  of  the  branches. 

(12)  Authorising  the  payment  of  strike  committee  fees  far 
in  excess  of  the  rules,  leaving  members  in  other  dis- 
tricts to  fare  as  best  they  could." 

A  circular  from  the  London  D.C.  purporting  to  be  a  reply 
to  the  Investigation  Committee's  report  on  the  London  district 
finance  is  alleged  to  "  teem  with  gross  untruths,  scurrilous 
abu.se,  and  vile  personalities." 

The  District  Committee  is  said  to  have  antagonised  other 
trade  unions  by  seeking  to  organise  workers  not  even 
remotelv  connected  with  electrical  work,  and  at  Ponder's 
End  to  have  disgusted  members  so  much  that  most  of  these 
left  the  union  immediately  the  strike  was  finished. 

"In  no  district  in   the  union  have  the  rank  and  file  had 
l(s^  real  conti'ol  than  in  London.    The  district  committee  has 
treated  them  with  absolute  contempt  and  disdain,  and  many 
branches  are  in  revolt."  ,     -j     ^i 

Pomtmg  out  that  the  next  few  weeks  may  decide  tlie 
destiny  of  the  Union,  the  Executive  calls  for  the  unwavering 
support  of  the  members  in  general  and  the  London  members 
in  particular  to  place  the  Union  on  a  foundation  of  stability. 

For  Sale.— Aldershot  Urban  District  Ctiuncil  Electricity  De- 
paitment  invites  offers  for  one  direct -coupled  4-cyhnder, 
i:W-kW  Carel-Peehles  Diesel  set. 

The  Neckar  Hydro-Electric  Works.-  The  NpcUar  Works 
Co  of  Stuttgart,"  which  has  now  commenced  the  construc- 
tion of  hvdro-electric  works,  has  just  raised  a  ,"i  per  cent.  loan 
which  has  been  over-subscribed,  and  amounts,  as  accepted, 
to  4.50  000,000  marks.  With  the  ordinary  share  capital  of  300 
millions  and  the  contributions  of  300  millions  by  the  Reich 
and  by  Federal  States,  the  total  available  capital  exceeds 
one  milliard  of  marks. 

Catalogues  Wanted.— Messrs.  A^pinall  &-  Co.,  electrical 
engineers,  63,  North  Street,  Lockwood,  Huddersfield,  wish 
to  receive  catalogues  of  lamps,  domestic  appliances,  motor 
car  lighting  and  starting  equipment,  ^^-e. 

The  Batti-Wnllahs'  Society.- At  the  luncheon  held  on 
Mc^uiav  at  the  Ilolhorn  Restaurant,  Mr.  A.  G.  Deverill  enter- 
tained the  company  ^V  omitting  "  sparks  from  DeveriU's 
Brush."  The  first  informal  evening  of  the  Sociotv  took  place 
at  the  Engineers'  Club,  Coventry  Street,  on  Wednesday. 

A  New  German  Lamp  Factory. — The  Wolfram  Lamp  Co., 
of  Augsburg,  whose  factory  was  destroyed  by  fire,  has  at-- 
quired  a  new  site  for  the  erection  of  a  works,  which  is  to  b« 
readv  in  the  middle  of  next  year,  and  to  have  a  productive 
capacity  of  3,000,000  "lamps  per  annum. 
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Ediswan  M'iring  System. — At  the  invitation  of  Mr.  A.  E. 
Smith.  District  Supenatendent  of  the  Edisou-Swan  Electric 
Co.,  Ltd..  a  p:iri,v  of  72,  consisting  of  the  leading  electrical 
engineers  of  tlie  district  and  their  luon,  assembled  at  the 
company's  showrooms  at  Hull,  on  Monday  evening  last,  to 
hear  and  discuss  a  lecture  on  the  Ediswaii  Wiring  System  by 
Mr.  F.  C.  Raphael.  Many  practical  points  were  raised  in 
the  discussion,  which  was  wound  up  by  Mr.  Herbert  Bell. 
O.BE.,  the  city  electrical  engineer,  who  expressed  the  opinion 
that  some  form  of  surface  wiring  system  was  essential  in 
many  cases  to  leduce  the  cost  of  electrical  installations. 

.4diustment  of  Wages  in  the  Electricity  Supply  Industry. 

'I"he  lollowing  agreeuu'iii  with  legani  lo  the  adjustment  of 
wages,  issued  by  ihe  National  Council  lor  the  ElectiJcitj 
Supply  Industryon  the  -Jth  lUst..  lias  been  circulated:  — 

I.  That  ithf  National  Council  adopt  the  principle  of  a 
.^lidiug  sc-ale  of  wage.-,  m  accordance  with  the  Board  of  Trade 
index  ligure  of  the  co.-l  of  living  as  publi.sliod  iiiontlily  in  the 
l.abuiir  Ga::etic. 

■1.  That  the  datum  ligure  be  I'ili  pir  rent,  above  the  .luly. 
I'JU,  ligure.  a.s  publi.shed  in  the  LaUour  Oiv:eile. 

;i.  That  the  next  wages  ie\isioii  shall  take  place  as  from 
Npveml>er  loth.  19'21.  ba.sed  upon  the  cost  of  living  index 
ligure  as  pubhshed  in  the  Labour  (Ja^eiic  in  October,  J9'2i 
(fU)). 

•(.  ITiat  the  next  following  w'ages  revision  shall  take  place 
as  from  January  1st,  1922.  ba.sed  upon  the  cost  of  living  index 
ligure  as  published  in  the  Labinii  Gazeite  iu  December.  1921. 
'>.  That  there  .shall  be  a  three-monthly  revision  thereafter. 
based  upon  the  average  cost  of  living  index  figure  as  published 
iu   the  Labour  (inzrtfe   for   the  three  preceding   months. 

().  That  the  method  of  variation,  up  or  down,  shall  be  an 
increase  or  a  decrease  respectively  of  id.  per  hour  for  every 
completed  six  jx)ints.  calculated  from  the  datum  figure  ot  12t». 
7.  That  this  agre^-ment  shall  be  subject  to  termination  at 
tlie  end  of  anv  jK-riod  of  three  months  by  either  party  giving 
to  tlie  Secretaiv  three  months'  notice  in  writing  to  that  eftect. 
but  no  such  notice  .shall  be  given  prior  to  March  31st,  1922. 

.'i.  That  nothing  in  this  agreement  shall  be  deemed  to  alter 
the  basic  rates  for  the  purposes  of  superannuation. 

As  stated  alicjve.  the  cost  of  living  index  figure  for  October 
was  110.  i.e.,  a  fall  of  10  points  from  the  datum  figure  of  120. 
In  accordance  with  Clau.'^'  H.  there  will  therefore  be  a  rediu'- 
tion  of  id.  per  hour  (for  the  complete  six  points)  as  from 
November  1.5th,  leaving  four  points  to  carry  forward  to  the 
next  revision,  which  will  be  based  upon  the  cost  of  living 
ligure  for  December. 

Surrender  of  Accumulator  Patents,— Notice  is  given  in  the 
I.,„i,lon  (Ui'.rtie  of  November  flth.  that  Batteries,  Ltd..  has 
olVered  to  sm-render  the  undermentioned  T>etters  Pat<>nt 
granted  to  Svenska  .Vikumulator  Aktiebolaget  Jungner  :  — 
No.  5,54.1  of  1912  for  '  Process  of  manufacturing  negative 
electrodes  for  alkaline  accumulators,"  No.  72  of  1914  for  "  Pro- 
cess for  restoring  the  nctivitv  of  a  positive  electrode  mass  for 
alkaline  accumulat(.is  "  ;  and  No.  VZ^  of  1914  for  "  Improve- 
ments relating  to  electric  accumulator  cells." 

Lantern  Slides. — .Mkssus.  Boving  k  Co..  Ltd.,  have  a  com- 
plete new  set  of  lantern  slides  showing  examples  of  modern 
water  turbines  and  hydro-electric  in.stallation8,  which  they 
will  lend  to  responsible  members  of  institutes,  technical 
schools,  &c.,  for  lecture   purposes  on  request. 

Commercial  Research  Fellowships. — The  Executive  C(»jn- 
cil  of  the  British  Enipii-e  Exhibition  has  approved  a  scheme 
for  establishing  live  (ir  more  Commercial  Research  Fellow- 
ships in  connection  with  the  exhibition,  for  competition 
among  Chambers  of  Commerce  in  the  United  Kingdom.  The 
value  of  each  Fellowship  will  be  not  less  than  i'.50O,  and  will 
include  a  first-class  return  passage  to  the  Dominion.  Crown 
Colony,  &C.,  to  which  the  Fellow  will  proceed.  The  subjects 
of  research  will  he  as  follows  :  — 

The  best  means  of  promoting  inter-Imperial  trade  in  a 
selected  staple  industry. 

The  methods  whereby  the  British  Empire  Exhibition  can 
further  the  interests  of  this  trade. 

'I'he  potential  resources  in  raw  materials,  &c.,  in  the  Do- 
minion or  Crown  Colony  visited,  and  the  best  means  for  ex- 
ploiting theise  in  the  mutual  interest  of  the  Dominion  and 
this  country. 

Ilie  means  whereby  these  undeveloped  resourecs  may  be 
adequately  repre.sented  at  the  British  Empire  Exhibition  and 
brought  to  the  attention  of  interested  financial  or  industrial 
group.^.  The  closing  date  for  entry  on  the  part  of  local 
Chaoibers  of  Commerce  will  be  December  15th. — Daily  Tele- 
yraph 

Japanese  Visitors. — It  is  stated  that  about  the  middle  of 
December  an  iniportaut  conunereial  delegation  from  .lapan 
will  arrive  in  EnRland.  The  Ixmdon  Chamber  of  Commerce 
will  give  it  a  reception  during  its  stay  here. 

A  Mission  from  Cuba — H.M.  (io\ernment  entertained 
Cen.  M.  Meiiocal  and  the  other  members  of  the  Cuban  mission, 
now  on  a  visit  to  this  country,  at  a  dinner  given  on  Thursday 
la.st  week.  The  General  referred  to  the  fact  that  Cuba  pur- 
chased British  manufactures  becau.-ie  they  were  to  its  liking, 
and  because  thev  were  excellent.  The  mission  had  verified 
the  many  po.ssibilities  of  business  development  between  Cuba 
and  the  T'nited  Kingdom.  Visits  were  recently  paid  to  pro- 
vincial industrial  centres. 


Settlement  of  a  Strike  in  the  Rubber  Industry. — .\  strike 
adecting  10,0(X>  india-nibber  workers,  largely  women  and  girls, 
and  mostly  members  of  the  Amalgamated  Society  of  India- 
rubber  Cable  and  Asbestos  Workers,  in  the  Manchester,  OW- 
ham,  and  Hyde  distri.ts,  was  settled  on  Uth  inst.  by  a 
workers'  mass  meeting  \i)te  in  favour  of  compromise  t.erm8. 

The  strike  started  a  few  days  earlier  on  the  rejection  of  a  pro- 
posal by  the  employers,  who  are  members  of  the  India-rubber 
Manufacturers'  .Association,  that  the  working  hours  of  47  per 
week  should  be  increased  to  52S  per  week  without  altera- 
tion of  wages.  The  uiiinn  were  willing  to  accept  a  wages  re- 
duction of  5  per  cent  .  but  were  tirmly  opposed  to  any  inter- 
feKence  with  the  shorter  hours  they  had  gained  during  the 
war.  There  is  to  be  an  advanw  of  one  hour  only  in  the 
length  of  the  working  week  and  a  reiluitiou  of  74  per  cent, 
in  wage  rates. — Tlie  Tiiiifx. 

Trade  with  India, — Their  will  shoiilx  be  published  by  the 
I  lepaitiiicnt  of  Over.seas  Trade  a  review  by  Mr.  T.  .\I.  Ains- 
cougli,  O.B.E.,  H.M.  Senior  Trade  Cijrnmissiijncr  iu  India 
and  Cevlon.  of  the  conditions  of  Britisli  I  jade  in  Ijidia  during 
the  years  1919/1920  and  1920/21,  levi.se.l  lo  October  1921,  and 
the  prospects  for  the  futuii'.  Tlie  ie))oil  deals  with  a  most 
interesting  and  abnormal  period,  and  the  mass  of  information 
(the  report  covers  over  ;i.50  quarto  pages),  if  properly  read  and 
digested,  will  go  far  towards  assisting  traders  to  form  their 
conclusions  from  the  general  tendencies  which  are  gradually 
shaping  themselves  and  which  will  in  due  course  crystaUise 
into  the  future  normal  position.  Conditions  have,  in  many 
instances,  undergone  radical  changes,  and  a  new  India,  in 
a  commercial  .sense,  has  been,  and  still  is,  in  the  course  of 
ilevelopment. 

The  Premier  on  Sigus  of  Trade  Revival. — In  the  course 
of  bis  speech  at  the  Lord  Mayor's  Banquet,  the  Prime  Mini- 
ster referred  to  a  number  of  favourable  symptoms  of  the 
trade  situation.  The  first  was  the  fact  that  the  great  glut  of 
products  which  followed  the  1920  boom  was  being  liquidated. 
That  was  a  very  important  element  in  trade  revival,  as  until 
those  goods  had  been  disposed  of  there  was  no  room  for  more. 
The  world  needed  goods  and  British  goods,  and  it  would  get 
them.  "  To  those  too  impoverished  to  pay  we  hope  to  help 
to  give  an  upward  fillip  by  our  new  exports  credit  scheme 
and  trade  facilities.  But  that  is  not  what  will  produce  a  res- 
toration of  trade.  Work  alone  will  fill  the  depleted  tills  of  the 
world.  You  have  got  to  create  purchasing  power.  That  is 
what  we  have  got  to  look  to,  and  I,  therefore,  come  to  the 
second  favourable  symptom.  In  every  land  the  dazed  slack- 
ness that  seemed  to  have  overcome  labour  is  passing  away. 
It  is  true  of  every  country  that  has  been  engaged  in  the  war. 
These  are  the  reports  we  get.  It  is  altogether  true  of  our 
own  country.  I  hear  reports  from  employers  of  a  per- 
ceptible improvement  in  the  quality  and  quantity  of 
work  which  is  being  put  in.  That  is  what  in  the  end  will 
recreate  industry,  trade,  and  commerce.  The  world  is  every- 
where settling  down  to  work.  By  that  means  you  not  only 
increa.se  wealth,  but  you  reduce  cost;  and  that  is  vital.  The 
third  favourable  symptom  is  this: — In  this  country  the  foun- 
dations of  our  credit  are  solid  and  uncracked.  ...  1  think 
our  reward  is  coming.  It  is  coming  slowly.  It  is,  perhaps, 
crawding,  but  when  you  see  anything  coining  at  a  distance 
it  always  looks  as  though  it  were  crawling.  But  the  sound- 
ness of  our  commerce  and  industry  and  financial  policy  has 
been  vindicated.  Prosperity,  when  it  comes,  can  walk  with- 
out fear  of  hidden  trap-doors.  Our  exports  iu  October  were 
hotter  than  they  have  been  since  the  month  of  March.  Orders 
are  beginning  to  flow-  in  from  the  deluged  lands,  and  the 
blue  sky  is  beginning  to  emerge." 

An  Effect  of  the  Exchange  Situation.— .\n  important  Hasle 
firm.  Haefcli  &  Co..  manufacturers  of  electrical  fittings  are 
leaving  Basle,  and  two  othei-  firms  are  ready  to  leave,  owing 
to  the  exchange  situation. — Tlie  Times. 

I..F..E.  Smoking  Concert. — The  L.E.E.().C..'\.  are  open- 
ing their  .second  .sea.son  with  a  smoking  concert  at  the  Bridge 
House  Hotel,  London  Bridge,  on  Friday.  November  2.5th.  at 
7  p.m.  Mr.  V.  PYankling.  108.  Heathwood  (lardens,  Charlton. 
S.E.7.  is  the  honorary  secretary. 

Stoker  Contracts. — The  followint;  .uc-  aniouj.^  the  more  in.- 
portant  orders  recently  received  by  tlu'.  rxiiKHKEKU  Stdkku 
Co.,  Tyre.  :  — 

St.   I'anrr.is  Uorough  Council    Powvr   Slalion.— 12  Iravrlling  ((rate  sinkers. 

Wi.lvcrhaniplnn  Corpor.-iliun  Elet-tririty  Wurk.s.— Two  Ir^vclling  (^itlL-  rttokt-rri 
;.n.I  .ish  hoppers. 

S;,l(or(l  C'orpnr.<llon  Kli-clricity  Woiks  and  N,  im  astl.-civl  ym-  l'.l.-,li  i>-  Supply 
(  o.— .\sh  conv.-yors  and  hoppers. 

RoMurd'rim    KU-cl'ritity    Supply    b.'p.)rtrn.-nt.— I'our    travelling    Rrales. 

The  B,E.A.M.A.  Cable  Code.— The  lieama  Journal  an- 
nounces that  the  B.E..\.M.A.  cable  code  for  the  electrical  and 
allied  industries  is  now  ready,  and  the  price  is  five  guineas  net. 

Chinese  Electrical  Notes. — The  Tsunj^  .Sini^  lilectric  Co., 
of  Sin  chen.  Kiahsin,  has  petitioned  the  Ministry  of  .Agricul- 
ture and  Commerce  for  registration. 

The  Tsung  Hua  Electric  Machine  Manufacturing  Co.,  Ltd., 
has  been  registered  by  the  Mini.stry  of  Communications. 

The  Yung  Yau  Electric  Power  C'o.,  of  Ningpo,  has  increased 
its  capital  and  notified  the  Ministry  of  Agriculture  to  that 
effect. 

The  Chamber  of  Commerce  of  Fan  Kia  Tsnng.  Fenctien. 
proposes  to  establish  a  telephone  company.  The  Ministry  of 
.\griculture  and  Commerce  has  been  petitioned  for  its  approval. 
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LIGHTING    AND    POWER    NOTES. 


Aylesbury. — Lo.lNs  SAiNctioned.— The  Town  Council  has 
received  sanction  I'rom  the  Electricity  Commissioners  to  loans 
ot  ±''24,9"2'2  for  new  plant  and  ^4,500  for  mains  and  services. 

Bedwas. — Lighting  Sche.mk  Postioneu. — Doubt  having' 
been  expressed  as  to  residents  being  able  to  avail  themselves 
of  a  supply  of  electricity  on  account  of  the  pre.sent  low  wapes 
and  trade  depre.ssion,  the  Urban  District  Council  has  decided 
to  defer  its  electric  lighting  project,  which  was  to  cost 
£17,000.  for  twelve  months. 

Bristol. — Ki-ECTRK'iTY  Extensions. — The  City  Ciiuru-il  lias 
come  to  an  agreement  with  the  Keynshani  Electric  Light 
and  Power  Co.  for  the  purchase  of  the  conipany's  under- 
taking at  a  cost  of  ±'4,fw0.  It  is  estimated  that  i'-i,4'25  will 
be  spent  on  alterations  to  mains,  &c. 

WoHKs  ExTi',NsioN.s. — It  is  proposed  to  purchase  loh  acres 
of  land  adjoining  the  Feeder  Road  Works,  for  extensions  and 
other  purposes,  at  a  cost  of  £14.000.  The  niattei-  is  to  be 
brought  before  the  Electricity  Commi-ssioncrs. 

Cannock. — Ei.ectkicity  in  Bulk.— 'IIh'  Wolverhampton 
Corporation  is  to  supply  the  Cannock  Cniituil  with  electricity 
in  bulk,  and  the  mains  are  being  laid  from  Wolverhampton  to 
Cannock.  The  Corporation  will  bear  the  cost  of  the  main  to 
the  Cannock  boundary,  the  Cannock  authority  bearing  the 
cost  of  the  mains  to  be  laid  in  its  area.  A  special  cable  is 
to  be  laid  from  the  transformer  station  in  Queen  Street, 
Cannock,  to  the  West  Cannock  Colliery,  and  it  is  anticipated 
that  other  collieries  in  the  area  will  take  supplies  in  the  near 
future. 

The  Cannock  U.D.C.  has  decided  to  apply  to  the  Elec- 
tricity Commi.ssioners  for  sanction  to  a  loan  of  £30.000  in 
connection  with  the  scheme. 

Continental. — Spain. — The  Sociedad  Vulenciana  de  Electrici- 
dad  has  requested  the  Government  to  make  it  an  advance  of 
2,500,000  pesetas  for  the  utilisation  of  a  waterfall  supplving 
4,500  h.ii.— neuter's  Trade  Service  (Madrid). 

Russia. — Moscow  correspondence  states  that  the  construc- 
tive work  on  the  largest  central  station  in  Russia  (Kaschir) 
is  completed,  and  the  intention  was  to  inaugurate  it  on  the 
Octobrist  anniversary.  The  equipment  of  the  Yamburg 
electric  station  is  also  completed.  Power  will  be  taken  from 
this  station  for  the  mechanical  work  on  the  I'iver  Zuga 
station. 

.\  Moscow  me.s.sage  says  that  the  T'kraine  Electricity  Com- 
mission has  approved  the  project  for  the  electrification  ut 
the  I-ower  Bug  district. 

Deal. — Ei.ectkicity  Suitly.— .\s  the  (las  Company  lias  de- 
cided not  to  proceed  with  the  carrying  out  of  its  electric 
lightmg  order,  the  Town  Council  is  to  consider  the  (juestion 
of  carrying  out  a  municipal  scheme. 

Dublin. — Reduced  Charges. — The  Corporation  has  decided 
til  it'duce  the  charges  for  power,  healing.  c(K)king,  itc.  b.\ 
•Sii.  per  unit,  as  from  October  1st  last.  ft  is  not  proposed  to 
iiiiki'  :inv  reduction  in  the  charges  for  lighting  at  pre.sent. 

East  Grinsteatl. — Electkicity  Si'im'I.v.— The  L'rban  Onuicil 
has  decided,  in  view  of  the  Electricity  Commissioners'  .sanc- 
tion to  the  purchase  of  premi.ses,  to  proceed  immediately  to 
draw  up  a  scheme  for  an  electricity  supply,  in  accordance  with 
two  Provisional  Orders  granted  to  the  Council. 

East  Ham. — Yeau's  Working.— llie  accounts  of  the  Coi- 
poration  electricity  undertaking  (engineer:  Mr.  W.  C.  I'll- 
man,  M.I.E.E.)  for  the  year  ended  March  :)]st  last  .show  a 
total  revenue  of  i'lS.'ifiT,  as  compared  with  ±'51,813  in  the 
preceding  year.  Operating  expenses  amounted  to  £58,79(i, 
as  against  £43,194.  leaving  a  gross  profit  of  £l.-!77  (£8,t>19). 
The  net  result,  after  |)avment  of  all  capital  charges,  was  a 
deficit  of  £7,003;  in  10l;)-'20  there  was  a  loss  of  £'2.340.  The 
total  number  of  units  .sold  decreased  from  4,.W7,7.'i.S  to 
4,477,186.  The  average  price  per  unit  .sold  was  3..T)d..  as 
against  '2.71(1.  in  the  previous  year. 

Electricity  Districts. — North-East  Midlands.— With  regard 
to  the  local  inquiry  whicli  the  Electricity  Connnissioncrs 
were  to  have  lield  at  Shelheld  on  the  '2yth  inst.  in  connec- 
tion with  the  Corporation ',s  scheme  for  the  formation  of  a 
.loint  Electricity  .'\uthority  for  the  above-named  area,  inas- 
much as  interested  parties  have  requested  further  time  in 
which  to  consider  supplementary  technical  particulars,  the 
Commissioners   have  postponed   tlie   inquiiy. 

Soi'th-West  Midlands. — Sir  Harry  Kaward.  an  Electricity 
Commissioner,  opened  the  local  inquiry,  as  arranged,  at  Bir- 
iningham  on  Tuesday  last  in  connection  with  the  area  to  be 
included  in,  and  the  schemes  that  have  l>een  submitteu  for. 
the  renrganisatinn  of  the  supply  of  electricity  in  the  pro- 
posed Sl.uth-We^t  Midlands  Electricity  District.  .\  reiwrt  of 
the  priKi^ediugs  will  appear  in  our  next  issue. 

At  the  Worce.-iter  City  Council  recently  Mr.  W.  .7. 
Hill  moved  a  resolution  authorising  him  to  aet  in 
negotiations  with  the  Shropshire.  Worcestershire  and  Stafford- 
shire Electric    Power   Co..    with   reference   to   the   formation 


of  electricity  districts.  Negotiations  had  been  proceeding  with 
the  company,  and  he  thought  the  efforts  made  by  the  Elec- 
tricity Committee  had  resulted  in  .^atisfactory  arrangements 
being  made  between  the  company  and  the  Corporation,  sub 
jcct  to  the  con.sent  of  the  Electricity  Commissioners  being 
given  at  the  inquiry  opened  in  Birmingham  on  November 
Itjth.  The  Committee  had  been  ible  to  arrange  for  a  very 
much  extended  area  round  the  ('H\  of  Worcester,  an  area 
which  would  cover  the  sites  ol  the  factories,  which  had 
already  been  erected.  The  propo.se..  'erms.  moreover,  included 
a  valuable  concession  by  the  Powei  Co.,  to  allow  the  city  to 
lay  a  transmission  line  to  link  up  with  the  Hereford  under- 
taking. 

Hemel  Hempstead. — Elkctnicity  Stpply. — The  Town 
Council  has  decided  to  take  steps  to  revoke  the  electric  light- 
ing order  held  by  the  Chesham  Electric  l,ight  A-  Power  Co.. 
Ltd..  under  which  nothing  has  been  done.  The  Watford 
Lrban  Council  is  to  be  asked  under  wliiit  terms  it  will  supply 
electricity. 

Hetton  (Co.  Durham). — Street  Lighting— The  Urban 
District  Council  has  entered  into  a  contract  with  the  Hougli- 
ton-le-Spring  \-  District  Electric  Light  Co.  for  the  lighting  of 
the  exi.sting  street  lamps  of  the  Council  as  from  September 
34th,  19'21,  to  April  I4th,  1924. 

Hythe  (Kent). — Electricity  Sli'I'ly.— The  Town  Council 
has  entered  into  an  agreement  with  the  Folkestone  Electric 
Lighting  Co.  tn  supply  electricity  to  the  Council  houses  now- 
being   erected. 

Lincoln. — Revlsion  ok  Terms.— The  Town  Council  has 
decided  to  seek  a  revision  of  the  terrns  upon  which  elec- 
tricity is  supplied  to  two  large  en  .-ineering  finns. 

Sinking  Fund  Payments. — A  deputation  is  to  wait  on  the 
Electricity  Commissioners  with  a  view  to  obtaining  authority 
to  susi>end  payment  for  three  yeiTs  to  the  sinking  funds  <m 
loans  sanctioned  in  respect  of  the  <  lectricity  extension  .scheme. 
If  this  is  granted  there  will  be  an  annual  saving  of  about 
£4,000. 

Manchester. — Strike  Settled. — The  dispute  between  the 
electricity  works  employes  and  the  Corporation  over  a  reduc- 
tion in  wages  of  2d.  and  IJd.  per  hour  for  skilled  and  un- 
skilled workers,  has  been  settled.  The  workers  have  agreed 
tliat  the  question  shall  be  referred  tn  the  Whitley  Council 
Inr  the  industry. 

Midgley. — Electrhity  Siti'LY.— Tbc  question  of  an  elec- 
tricitv  supplv  was  under  discussion  ;it  a  recent  meeting  of 
the  Urban  District  Council.  It  was  stated  that  although  the 
Council's  consent  had  been  given  to  ihe  Yorkshire  Electrii- 
Power  Co.'s  scheme,  it  was  believed  Jic  company  was  adopt- 
ing the  .shortest  route  to  supply  a  private  firm  and  would  in 
consequence  miss  Midgley.  It  was  decided  to  communicate 
with  the  company,  pointing  out  the  advantage  of  coining 
through  Midgley  instead  of  turning  off  at  Redacre,  Mytholm- 
royd. 

Norwich. — Redited  Charges. — Tlie  Electricity  Committee 
has  decided  to  reduce  the  charges  for  electric  lighting  by  Lid. 
to  Ud.  [ler  unit;  and  for  power,  the  advance  of  KW  per  cent, 
(in  the  prices  made  during  the  war  will  be  reduced  to  l'>  per 
cent. 

Peterborougti. — Loan.— .\pplication  has  been  made  to  the 
Electricity  Commissioners  for  sanction  to  the  borrowing 
of  £'24, .500  for  mains,  services  and  electricity  meters. 

Rochdale. — Bulk  Sipply.— Owing  to  the  great  increase  in 
the  demands  for  the  supplv  of  electricity,  the  Rochdale  Cor- 
IKiration  Electricity  Committee  is  consiilering  the  re-opening 
111  iiegotiatidiis  with  the  Lanca,shire  Electric  Pirtver  Co.  for  a 
liirther  bulk    supply. 

Spalding. — Electricity  Sipply.— The  Irban  Council  has 
1  ejected  a  pro|)osal  to  apply  for  a  Special  Order  for  electric 
lighting,  but  has  app<iinted  a  committee  to  consider  the 
(|iiestioii  of  an  electric  lighting  scheme  for  tlie  town. 

Walsall. — El.EiTiiiciTV  Extensions.-  With  a  view  to  pro- 
viding wdik  for  tlu'  unemployed,  and  subject  to  Government 
assistance  towards  the  co.st.  the  Electricity  Department  ha> 
received  tlie  Town  Council's  .sanction  to  extend  electricity 
mains  at  an  estimated  cost  of  £3,070, 

Watford. — Year's  Working.— The  report  on  the  year's 
wiirUinr  of  tlie  electricity  undortaking  shows  a  total  revenue 
of  i'.")47-i07  as  compared  with  £40.(KXI  in  the  previous  year. 
The  result  was  a  net  profit  of  £2,155. 

Wexford. — Electricity  Supply.— The  Corporation  has 
entered  into  an  agreement  with  Mr.  .1.  .1.  Stafford  for  the 
supplv  of  electricitv  to  the  town.  It  is  proposed  to  obtxiiu  a 
loan  from  the  National  Hank  lor  the  purcliase  of  the  neces- 
^ary  equipment. 

Yarmouth. — Rkdlckd  Charges.— A  reduction  of  5  per  cent.. 
fniiii  the  Christmas  quarter,  is  to  be  made  in  the  charges  for 
.■lectricity. 

York. — Loan  Sanctioned.— The  Electricity  Commissioners 
have  given  sanction  to  the  borrowing  of  A'lO.lXX)  for  electricity 
mains,   the  sum  tn  be  repaid   in  '25  years. 
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TRAMWAY    AND    RAILWAY    NOTES. 


Burton-on-Trent — Ixqciby  Into  Accident.— Major  Mount, 
E.E.,  Ministry  ot  Transport,  held  an  inijuiry  into  the  circum- 
stances of  the  tramway  accident,  recorded  in  our  last  issue, 
when  a  car  louled  the  points  and  overturned  One  of  the 
passengers,  giving  evidence,  said  that  the  front  wheels  appeared 
to  t-ake  the  points  but  the  rear  wheels  did  not.  The  drivei' 
applied  his  brakes,  but  the  rear  portion  jwerved.  oscillated 
twice,  and  then  fell  over.  The  driver  gave  evidence  to  the 
same  etiect.  The  tramway  engineer  said  that  he  thought  the 
rear  axle  must  have  broken  as  the  car  was  passing  over  the 
points.  Upon  examination  a  .serious  llaw  had  been  found.  In 
reply  to  questions  the  Inspector  found  that  18  axles  had  been 
broken  during  last  year  and  1-3  during  the  present  year; 
renewal  of  axles  was  proceeding.  The  Inspector's  report  will 
be  issued  in  due  course. 

CoBtineotal. — NoEW.ii:  -The  Western  Railway  from  Chris 
tiania  is  being  electrified,  and  experimtntal  working  between 
that  city  and  Asker  is  to  begin  early  in  the  new  year. 
The  electrical  plant,  which  is  being  supplied  by  a  syndicate 
lieaded  by  the  rtrm  of  Per  Kure,  includes  -il  small  locomotives 
and  3  large  ones,  each  of  8(X)  h.p.  There  is  a  transformer 
station  at  .\sker  which  will  receive  power  from  the  Hakavik 
works  at  ooXm  V  and  reduce  it  to  lo.WKl  \'  for  the  line  contact 
conductors. 

East  Ham. — Ye.\r"s  Working. — The  total  revenue  of  the 
Corporation  Tramwav  Department  {engineer  and  manager  : 
Mr.  \V.  C.  Ullman.  M.I.E.E.)  for  the  vear  ended  March  Slst 
last  was  i;lC(9,586,  as  compared  with  ;£95.'235  in  1919-20.  Work- 
ing expenses  totalled  j61'23,912,  as  against  Jil04,386.  causing 
a  gross  deficit  of  i'14,326  (i£9,151).  The  payment  of  capital 
charges  increased  this  loss  to  i£33.64T;  the  net  deficit  in  the 
preceding  year  was  ^"21,355.  Although  there  was  an  increase 
in  the  number  of  car  niile.s  run  from  1.386,377  to  1,440,464, 
the  number  of  passengers  carried  declined  from  19,192.452  to 
17.779,901. 

London. — Reduction  of  Fares.— The  Highways  Committee 
of  the  L.G.C.  has  had  under  consideration  the  serious  diminu- 
tion of  trafiic  apparent  from  the  weekly  returns  and  has 
ascertained  that  the  reduction  has  occurred  only  in  the  case 
of  the  lower  fares;  the  number  of  long-distance  passengers 
has  increased.  It  would  appear  from  this  that  passengers, 
objecting  to  the  increased  fares,  are  now  walking  the  shorter 
distances.  To  recover  this  lost  traffic  the  Committee  recom- 
mends that  in  place  of  the  Id.,  l}d.,  2d.,  and  3d.  fares  now- 
charged  the  following  scale  be  instituted  :  Id.  for  approxi- 
mately 1.2  miles;  2d.  for  2.4  miles;  and  3d.  for  3.6  miles.  The 
general  manager  is  of  the  opinion  that  the  immediate  result 
will  be  an  increase  of  passengers  but  a  reduction  of  receipts. 
Traffic  will,  however,  build  up  rapidly,  and  the  ultimate  result 
will  be  a  shght  surplus  on  the  year's  working. 

Proposed  Extensions — The  L.C.C.  is  advised  by  its  High- 
ways Committee  to  eeek  powers  to  carry  out  the  following 
works ;  (1)  The  construction  of  a  tramway  from  Seven  Sisters 
Eoad  to  Stamford  Hill,  via  Amhur.st  Park  (estimated  cost 
£74,715) ;  (2)  the  construction  of  a  tramway  from  Forest  Hill 
to  Bell  Green,  via  Westbourue  Road.  Perry  Vale,  and  Peny 
Rise  (estimated  cost  ±'92,831) ;  and  (3)  the  construction  of  a 
railless  trollev  route  from  West  Norwood  to  Lee  Green 
(estimated  cos't  ±148.670). 

Cocncil's  .Approval  Gained. — .'^t  Tuesday's  meeting  of 
the  L.C.C,  the  Council  approved  the  Highway's  Com- 
mittee's recommendations  as  to  fares,  and  the  new  rates  will 
probably  be  put  into  force  on  December  1st.  It  was  also 
d»;cided  to  apply  for  Parliamentary  powers  to  carry  out  the 
extensions  mentioned  above. 

"  Undergrodni*  "  Scheme  .'V.mended.— The  amended  scheme 
I  irmulated  by  Ix)rd  .\shfield  for  the  extension  of  the  "  Under- 
VTOund  "  system  will  be  considered  b>  the  Cabinet  liOans 
Committee  during  this  week.  I'he  original  scheme  was  not 
f:ivoured  by  the  Committee,  owing  to  the  alleged  monopo- 
listic tendencies  it  revealed,  and  it  is  understood  that  the 
objectionable  features  have  been  omitted. — Financial  Times. 

Manchester. — Strikj-:  Settled.— The  dispute  between  the 
Corporation  and  the  tramway  employes  over  the  question  of  a 
reduction  in  wages  of  2d.  and  Lid.  per  liour  for  skilled  and 
unskilled  -workers  has  l)een  settled,  the  men  having  accepted 
the  Corpijration's  offer  of  arbitration. 

Norwich. — ^Year's  Working.— Tlie  annual  report  of  the 
Electric  Tramwavs  Co.  shows  a  net  prolit  for  the  past  year  of 
£3.933. 

St.  Annes-on.Sea. — Loan  Sanctioni  :i. — The  Ministry  of 
Transport  has  sanctioned  the  borrowing  -if  £1,145  for  the  pur- 
chase of  a  tramway  tower  wagon. 

The  Tramwav  Industry. — The  4f-HO0R  Week.— The 
National  .loint  Indystrial  'Council  for  the  Tramways 
Industry  met  on  November  10th  at  the  Ministey  of 
]>abour  to  discus-s  the  question  of  the  revision  of  the 
national  agreement  of  March.  1919.  which  ;5uarantees 
to  the  workers  of  the  country  a  48-hour  workmc  week. 
The  employers  urged  that  the  time  had  arrived  when 
the  agreement  should  be  revised,  but  no  agreement  was 
re.ached,  and  the  meeting  was  adjourned  for  the  employes  to 
consult  their  constituents.    A  conference  of  all  the  municipal 


tramway  authorities  m  the  kingdom  represented  by  the  Muni- 
cipal Tramways  Association,    and  of    the  private    companies 

represented  by  the  Tramways  and  Light  Railways  Association, 
is  to  be  held.  The  Transport  Workers'  Union  threatens  to 
resist  any  attempt  to  enforce  a  longer  working  week. — The 
Times. 


TELEGRAPH    AND    TELEPHONE    NOTES. 

Argentina. — Wireless  Telegrai'hv.— The  Chairman  of  the 
Radio  Corporation  of  .\merica,  who  has  just  returned  fi'om 
Emope,  announces  that  as  the  result  of  negotiations  with 
representatives  ot  the  wireless  interests  in  England,  France, 
and  Germany  it  ban  been  agreed  to  build  one  powerful  station 
in  Argentina  instead  of  one  by  each  country  as  had  been 
originally  contemplated.  The  chief  engineer  of  the  company 
IS  now  in  London  discussing  technical  iletails — Renter's  trade 
Service  (New  York). 

.4ustralia.  —  Wireless  Telegraphy.  —  The  Amalgamated 
Wireless  Co.  is  arranging  to  establish  ai  direct  service  between 
.\n.straUa  and  England,  conjointly  with  the  Comuionwealth 
Guvernmeut,  and  is  promising  a  5U  per  cent,  reduction  on  pre 
sent  cable  charges  for  all  classes  of  messages.  .\  million  caytal 
is  needed.  The  company  has  half  a  million  and  proposes  to 
invite  the  Federal  Government  to  invest  the  other  half. — 
Financial  News. 

The  Daily  I'eleghaph  states  that  there  is  every  prospect  of  the 
Government's  early  acceptance  ot  the  proposal,  for  the  com- 
pany's experiment-al  stations  have  been  in  direct  touch  daily 
for  three  years  with  New  York.  Bordeaux,  Nauen,  Lyons, 
Hanover.  New  Brunswick,  and  Carnarvon,  and  also  occasion- 
ally with  Rome.  Twenty  thousand  words  are  received  from 
Bordeaux  and  transcribed  weekly.  The  company  submitted 
three  alternative  schemes.  One,  to  finance  and  operate  the 
station  itself;  two,  to  finance  the  station  jointly  with  the 
Government;  and  three,  to  sell  its  patents  to  the  (iovernment. 
which  would  control  the  stations  itself.  The  second  scheme  will 
probably  be  adopted,  the  company  operating  the  station  subject 
to  (jovernment  supervision.  The  scheme  provides  for  a  central 
station,  probably  at  Sydney,  with  sub-stations  in  each  capital. 
Continental. — Russu. — In  the  Government  of  Odessa,  four 
receiving  radio-stations  have  been  established  in  the  towns  of 
Balta,  Pervomaiska,  Tiraspola,  and  Voskresensk.  These 
.stations  are  already  communicating  with  Moscow. 

Tests  are  being  made  in  wireless  telephony  at  the  Ekaterin- 
burg radio-station,  where  messages  are  already  being  received 
from  Moscow. 

A  message  from  Moscow  states  that  along  with  the  work  for 
the  repairing  of  tlie  Petrograd  telephone  station  recently  in- 
jured by  fire,  the  question  of  constructing  a  new  one  has 
arisen.  For  preparing  a  scheme  for  a  new  station  it  is  pro- 
posed to  invite  international  competition. 

Aostria. — I^LEGRAPH  Rate  INCREASE. — Owing  to  the  deficit 
in  the  Budget,  it  is  proposed  to  make  very  large  increases  in 
the  postal  and  telegraph  and  telephone  rates,  &c.  All  postal 
rates  will  be  douliled  and  foreign  letters  will  cost  150  pei 
cent.  more.  The  minimum  charge  for  inland  telegrams  will 
be  100  crowns  and  10  crowns  fur  every  additional  word. 
City  telephones  with  an  unlimited  number  of  calls  will  cost 
90,000  crowns  a  year,  and  with  twelve  calls  a  day  18,000  ^ 
crowns. — Reiiter  (Vienna). 

Imperial  'Wireless. — Scheme  Rejected'? — The  Post  Office 
scheme  for  the  erection  of  an  Imperial  chain  of  wireless  tele- 
grajjh  stations  2,000  miles  apart,  to  embrace  the  whole  Empire, 
is  reported  to  have  collapsed  because  of  the  refusal  of  Mr. 
Winston  .Churchill  to  have  anything  to  do  with  it.  According, 
to  the  Westminster  Gazette,  in  this  attitude  the  Secretary  of 
State  for  the  Colonies  is  supported  l)y  Sir  .lames  Stevenson, 
business  adviser  to  the  Colonial  Office,  and  Dr.  Ecclee,  the 
(jovernment  expert  on  wireless  telegraphy. 

At  the  recent  Conference  of  Dominion  J'rime  Ministers  the 
official  scheme  was  received  with  aloolness,  and  the  Cabinet 
appointed  a  sub-cornmittee,  comprising  Mr.  Winston  Churchill, 
Mr.  Kellaway  (Postmaster-General),  and  Sir  Robert  Home 
(Chancellor  of  the  Exchequer). 

Mr.  Churchill,  who  was  also  Chairman  of  the  Imperial  Com- 
munications Committee,  definitely  rejected  the  scheme.  Sir 
Robert  Home,  with  Mr.  Kellav\ay,  agreed  to  go  on  with  it 
very  slowly — the  former  on  the  grounds  of  finance,  the  latter 
because,  as  Postmaster-General,  he  did  not  want  tne  Post 
Office  to  lose  its  hold  upon  wireless  communications.  Later, 
when  the  wireless  advisers  were  forced  to  admit  that  the  Post 
Office  propo.sals  were  out  of  date,  the  matter  was  finally  settled. 
An  alternative  proposal  has  been  put  forward  by  Mr.  Robert 
Donald,  Chairman  of  the  Empire  Press  Union.  He  advocates 
the  formation  of  an  All-Empire  Wireless  Board  on  the  lines 
of  the  Pacific  Cable  Board,  which  has  one  cable  owneil  jointly 
by  the  Governments  of  (jreat  Britain,  Australia,  New  Zealand, 
and  Canada. 

Inhere  would  be  this  difference :  the  Imperial  Wireless  Board 
would  be  organised  as  a  commercial  company — not  as  a 
Government  department.  This  would  mean  that  the  company 
Nvould  be  organised  as  a  commercial  company — not  as  a 
be  paid  on  it.  This  alternative  plan  has  the  support  of  some 
of  the  Government  wirele.ss  advisers,  including  Sir  .lames 
Stevenson  and  Dr.  Eccles. 
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The  Postmaster -Geaeral,  backed  in  a  lukewarm  fashion  by 
the  Chancellor  of  the  Exchequer,  continued  the  construction  of 
the  .station  at  Cairo;  the  terminal  station  at  Leafield  was 
planned  m  19113,  and,  according  to  the  Westminster  Gazette, 
it  was  fitted  with  an  obsolete  system ;  the  Cairo  station  is  now 
being  erected  with  identical  sets.  It  is  easy  to  pick  up  L«a- 
field's  continuous- wave  signals  over  a  large  range  of  wave- 
lengths. This  defect  is  so  serious  that  a  new  aerial  will  prob- 
ably have  to  be  designed  at  a  cost  of  i65O,000,  the  present 
aerial  being  scrapped!^ 

The  Post  Oftice  Imperial  scheme  involved  the  co-operation 
of  the  Dominions  and  India.  Australia  was  the  corner-stone 
of  the  scheme,  but  has  now  definitely  decided  to  have  nothing 
to  do  with  it. 

The  Commonwealth  is  convinced  that  a  high-power  station 
can  be  erected  in  the  Dominion  for  direct  communication  with. 
Great  Britain,  and  the  Overseas  Cabinet  is  now  considering  the 
matter. 

India  will  consider  nothing  but  direct  communicatiou  with 
England;  she  is  opposed  to  a  re-transmitting  station  at  Cairo. 

As  regards  South  Africa,  General  Smuts's  Cabinet  has  just 
decided  that  the  Union  camiot  participate  in  the  British  Post 
Oflice  .scheme,  and  that  there  will  be  no  money  to  spend  on 
wireless  development  for  at  least  four  years. 

Japan. — New  Caeu:. — In  order  to  improve  the  connection 
between  Japan  and  America,  a  new  submarine  cable  is  to  be 
laid.  It  was  first  intended  that  it  should  run  from  Yokohama 
via  the  Aleutian  Isles  to  Vancouver  and  Seattle,  but  this  scheme 
had  to  be  abandoned  owing  to  the  ice  risks,  says  the  T.  &  T. 
Age. 

Telephone  Service. — Submarine  Cable.— The  work  of  laying 
submarine  telephone  cables  in  the  Tay.  between  Dundee  and 
Wormit,  has  just  been  completed. 

Wireless  Telephony. — A  wireless  telephonic  news  service 
will  shortly  be  commenced  in  France,  says  the  Daily  Mail. 
whereby  messages  from  the  Eiffel  Tower  can  be  intercepted 
by  private  organisations,  such  as  banks  and  newspaper  offices, 
which  have  receiving  apparatus. 

The  same  journal  says  that  a  commercial  wireless  telephone 
service  will  be  inaugurated  between  London  and  Holland  as 
soon  as  the  Post  Office  authorities  grant  a  pei-mit.  Successful 
tests  have  be*n  carried  out  by  the  Marconi  Co.,  and  it  is  pro- 
posed that  the  service  shall  be  by  land  wire  to  Southwold. 
Suft'olk,  thence  across  the  North  Sea  by  wireless  to  Zandvoort. 
and  onward  by  land  wire  to  Rotterdam  or  Amsterdam. 

It  is  announced  that  the  recent  storm  carried  away  the  whole 
of  the  masts  and  aerials  of  the  station  at  Tlie  Hague. 


CONTRACTS    OPEN    AND    CLOSED. 

(The  date  gioen  in  parentheses  at  the  end  of  the  paragraph 
indicates  the  issue  of  the  Electrical  Review  m  which  the 
"  Official  Notice  "  appeared.) 


OPEN. 

Argentina. — Buenos  .\ihes. — January  19th,  I9'2'2.  Board  of 
Sanitary  Works.  Plant  and  accessories  for  a  new  generating 
station,  comprising  three  four-cycle  Diesel  engines  of  375  h.p., 
and  three  3-phase  alternators  each  of  250  k\V,  '2,200  V,  50 
cycles." 

Australia. — Melbourne.— January  4th  Victorian  Govern- 
ment Raihvays.  One  set  pyrometer  equipment  (cent.  34,705), 
electrical  equipment  for  cargo  shifter  (cont.  34,723),  electric 
rivet  heater  and  accessories  (cont.  34,735).* 

Five  electric  road  trucks. — Renter's  Trade  Service  (Mel- 
bourne). 

January  4th  and  Uth.  Postmaster-Generald  Department. 
Telegraph  instruments  and  telephone  apparatus  and  material 
(schedule  1.718  and  604).     (See  this  issue.) 

SvnNEV.— April  24th,  1922.  City  Council.  One  10,0(X)-k\V 
turbo-alt«mator  and  two  2,000-kW,  rotary  converters.— 
fteuter's  Trade  Service  (Melbourne). 

February  22nd.  N.S.W.  Government  Railways  and  Ti'am- 
ways  Department.  One  5.000-kW,  50-cycle  turbo-alternator, 
with  condenser  and  accessories,  for  the  Newcastle  power 
house.* 

Brisbane.— February  10th.  City  Electric  Light  Co.,  Ltd. 
Six  miles  of  3-core,  0.15-in.,  paper-insulated  cable.* 

Belgium. — November  28th.  Municipal  authorities  of 
Saventhem.  250-h.p.  gas  engine  and  a  IGo-kW  dynamo,  with 
accessories.    Particulars  from  T-e  Bourgmestre. 

Bulgaria.— Januarv  10th.  Direction  of  Posts  li  Tele- 
phones. Sixty  50-liue  telephone  exchanges,  fifteen  100-line 
ditto.    (November  11th.) 

Chorley.— November  30tb.  Board  of  Guardian.s.  Storage 
battery  ("128  cells— capacity  300  .\h)  and  booster  for  the  In- 
stitution, Eaves  Lane.     (See  this  issue.) 

Egypt. — Alexandria.— December  21st.  Ports  and  T,ight- 
house  Administration.  Stores,  including  electi-ic  lamps,  for 
six  months.* 


Glasgow.— November  28th.  Health  Department.  Works 
(including  electric  lighting)  in  connection  with  the  erection  of 
doctors'  and  workmen's  houses  at  Robroyston  Hospital.  Office 
of  Public  Works,  64,  Cochrane  Street,  Glasgow. 

November  30th.  Gas  Department.  Two  electric  loco- 
motives to  haul  d()  tons.     (November  11th.) 

Liverpool. — December  28th.  West  Derby  Board  of  Guar- 
dians. Engineering  work,  including  electric  power  installa- 
tion, electric  lift,  telephone  installation,  boilers,  stokers,  &c. 
(See  this  issTie.) 

London,— Metkopolita.n  Asvi.u.ms  Bo.udi,— November  23rd. 
Installation  of  electric  lighting  cables  throughout  the  training 
ship  Exnwuth,  off  Grays,  Essex.     (November  4th.) 

pAtiDlNGTON.- November  21st.  G.W  Railway.  Three 
months'  supply  of  electric  wire  and  cabics.  and  telegraph  in- 
struments, apparatus,  and  stores.     (November  11th.) 

FiLHAM. —November  12th.  Electricity  Department.  11,000 
,\d.  .2  sq.  in.  h.p.  (3,000  V)  concentric,  paper-insulated  and 
iead-covered  cable.     (See  this  issue.) 

Manchester.  —  December  2nd.  Electricity  Committee. 
I  land-operated  overhead  travelling  cranes.  Barton  power  sta- 
tion   Oldham  Road,  and  Stuart  Street  sub-stations. 

December  9th.  Heating  plant  and  hot-water  .service  appa- 
ratus for  offices,  and  self-sustaining  electric  hoist.  Barton 
power  station. 

November  25th.  Electricity  Committee.  Circulating-water 
flow  and  level  recorders.     (November  11th.) 

New  Zealand.— W' ELLINGTON  .—January  31st.  Pubhc  Works 
Tender  Board.  Two  sets  3-phase,  G,600-V  automatic  oil  circuit 
breakers,  four  sets  disconnector  switches,  and  one  66,000-V 
air-break',  lever-operated  switch  for  main  transformer  switches, 
for  Lake'  Coleridge  power  house.* 

Spain. — December  .'Wth.  Application  has  been  made  to 
the  Spanish  Ctovernment  for  the  conce.ssion  for  the  construc- 
tion and  working  of  an  electric  tramway  between  Pontevedra 
and  Marin.  Tenders  to  the  Direccion  General  de  Obras 
Publicas,  Madrid. 

Tunbridge  Wells.— November  21st.  Electricity  Supply  De- 
partment. One  wooden  cooling  tower,  cast-iron  circulating 
water  piping  and  valves.     (November  11th.) 

Warrington.- November  28th.  Electricity  and  Tramways 
Committee.  Sub-station  ironclad  switchgear.  high  and 
medium  pressure  lead-covered  cables.     (See  this  is.sue.) 

Wexford. — November  28th.  Corporation.  Overhead  l.p. 
distribution  mains,  street  lanterns,  &o.     (November  lltn.) 

Whitehaven. — December  1st.  Electricity  Supply  Depart- 
ment. Two  water-tube  boilers  with  superheaters,  economisers, 
pipework,  &c.     (November  4th.) 

York ^November  21st.     N.E.R,     Six  or  twelve  months' 

telegraph  stores.     (See  this  issue.) 

*  A  copy  of  the  specification,  &c.,  can  be  consulted  at  the 
Department  of  Overseas  Trade,  35,  Old  Queen  Street,  S.W  .  1. 


CLOSED. 

Australia. — Melbourne.— Victorian  Raihvays. 

1  iltlng  magnet  and  motor  generator   («1,223).— British  GenerJl  Electric  Co., 
Ud.— Tenders. 

Sydney.— According  to  Tenders,  the  City  Council,  in  addi- 
tion to  accepting  the  tenders  for  the  supply  of  consumers' 
meters  (see  Elec.  Rev.,  November  4th,  p.  610).  has  decided  to 
place  orders  with  a  local  manufacturing  firm,  the  Electricity 
Meter  Manufacturing  Co.,  Ltd.,  to  the  extent  of  the  company's 
capacity  to  manufacture  in  order  to  encourage  local  industries. 

Cannock. — In  connection  with  the  scheme  for  the  supply 

of  electricity   to   the  West  Cannock  Colliery   Co..    Ltd.,    the 
Council  has' accepted  the  following  tenders  for  plant,  &c.  :  — 

Terranti.   Ltd.;   General   Electric  Co..   Ltd.;   British    Insulated   Co.;  .Messrs. 
ReyroUe,  Ltd. 

Doncaster. — Town  CouncM.     Accepted:— 

I  ow-    and    high-pressure   cables    in    connection    with     the    .Arksey     housing 
scheme   (£1,181).-Enfield  Edisvvan  Co.,  Ltd, 

London.- L.C.C.  Stores  and  Contracts  Committee.  Elec- 
tric gtxids  lift  at  Stamford  Hill  Stores  Depot.  Holt  and  Wil- 
letts,  i895,  recommended.  Fourteen  tenders  were  received, 
varying  from  £895  to  £1,550. 

Semarang  Harbour. — The  contract  for  the  electrification  of 
Scmarang  (.lava)  luirliour  has  been  awarded  to  the  Amster- 
damsfh  Kantiior  v.inr  hidisfho  Zaken  (Akiz).  The  installation 
comprises  a  main  transformer  station,  two  transformer  sub- 
stations, and  high  and  low  pressure  cables,  as  well  as  11  trans- 
formers and  40  crane  switchboxes.  The  Akiz  repivsents  the 
A. E.G.  of  Berlin. 

Sunderland. — Electricitv   Committee.     Accepted: — 

L.p.  ser\ice  cables.— B.I.  &  H.  C.-ibles,  Ltd. 

Distribution  Kiard  for  boiler-house  extension.— Switchgear  *  Cowans.  Lid. 

Switchgear   for   boiler-house   extension. — RcyroIIe  &   Co..    Ltd. 

Metei-s. — Ferranti.    Ltd..    and    Reason    Manufacturing    Co.,    Ltd. 

Partial   rebuilding   of    A. E.G.    turbine.— Jas.    Howden. 
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THE     APPLICATION     OF     ELECTRICITY 
TO     FARMING. 


At  the  eud  ol  Uttober,  Mr.  K.  Boihbe  Matthews.  M.I.K.E., 
in  response  to  a  special  invitation,  read  a  paper  on  "  Electro- 
Farming  "  before  the  Royal  Dutch  Institution  of  Engineers 
at  Nijmegen  (Netherlands).  Evidence  of  the  interest  dis- 
played in  that  country  in  the  electrical  development  of  agri- 
culture was  given  by  the  presence  of  the  L)utch  Minister  of 
Acriculture.  A  number  of  prominent  Dutch  agriculturists  were 
also  present.  The  meeting  was  held  at  11.15  a.m. — an  hour 
which  may  seem  strange  to  English  ideas  for  ordinary  engi- 
neering meetmgs.  but  a  very  practical  one  from  a  Dutch 
point  of  view,  as  the  members  come  from  all  over  the  country, 
travelling  considerable  distances  so  as  to  be  present,  and  owing 
to  the  early  (-losing  of  the  meeting,  are  enabled  to  return  to 
their  homes  the  same  day. 

.\fter  some  words  of  introduction  and  welcome  by  the  Pre- 
sident of  the  Institution.  Jr.  .-X.  .1.  Roelofsz.  the  paper  was 
read  by  the  author;  a  number  of  lantern  slides  were  shown  to 
illu.strate  the  methods  adopted  by  him  on  his  experimental  full- 
scnle  commercial  farm  at  East  Grinstead   (Surrev). 

The  author  contended  that  an  extended  u.se  of  electricity  in 
farming  operations  was  only  a  matter  of  the  expiration  of  a 
cimiparatively  brief  time.  Sufficient  experimental  and  prac- 
tical scale  work  had  now  been  larried  out  in  neiimark  Ger- 
many, Switzerland,  Belgium,  France,  Italv,  and  Great  Britain 
to  demonstrate  fully  the  ne<-,-ssitv  for  the  emplovment  of  elec- 
tricity in  mod.'rn  agriculture,  if  the  farms  were  to  be  really 
profitable  concerns.  Since  the  war,  the  dav  of  the  cheap 
labourer  had  passed,  and  hence  the  necessitv  for  electro- 
mechanical aids.  As  an  illustration,  the  author's  farm  of  600 
acres,  with  such  assistance,  only  required  three  horses,  and  no 
Vu*^"'  ,  ^"""'hfr.  the  electrical  equipment  of  a  farm  ensured 
that  the  various  operations  were  more  independent  of  vbe 
weather,  since  they  could  be  carried  out  more  quicklv  when 
the  weather  suited:  or  in  many  cases  thev  could  be  com- 
Dleted  m  spite  of  adverse  weather  [r.g.,  artificial  electro- 
haymaking,  corn-sheaf  drying,  *c.). 

The  uses  of  electricity  on  farms  were  divided  into  thiee 
mam  heads:  („)  power  uses  in  the  farm  buildings  and  barns 
(b)  power  uses  on  the  fields  and  arable  land,  and  (c)  uses 
which  were  specifically  electrical,  such  as  electroculture 
illustrations  were  given  of  typical  applications  of  electric 
drives,  einphasis  being  laid  on  the  fact  that,  ultimatelv,  the 
Ideal  machine  for  the  farmer  was  one  that  incorporated  its 
own  direct-coupled  electric  motor,  as  opposed  to  operation  bv 
means  of  a  line  shaft. 

Various  forms  of  portable  electric  motors  were  discussed. 
particularly  int<?resting  among  which  were  larger  tvpe.s  of 
30  b.p  or  thereabouts,  and  the  verv  substantial  three-point 
suspeLSion  wagons  employed  for  their  support  and  convey- 
ance. Electric  light  was  referred  to  as  advantageous  to  the 
farmer,  not  merely  as  a  convenient  and  safe  light,  but  also 
as  a  means  of  producing  more  eggs  in  winter,  and  bringing 
on  young  stock  to  earlier  maturity  by  more  winter  feeding  in 
artificial  light. 

Examples  were  cited  of  the  electric  motor  driving  of  ma- 
chinery for  the  IVhkI  preparation  for  live  stock,  dairv  machinery 
and  general  barn  machinery,  including  pumps,  id.  Similarly 
cases  were  given  of  applications  on  the  land  for  irrigation", 
ploughing,  cultivation  and  other  field  operations.  Particular- 
attention  was  drawn  to  the  pre.sent-dav  development  of  electric 
ploughing,  whereby,  in  skilled  hands,  '27  acres  could  be 
ploughed  per  day  as  compared  with  the  bare  acre  per  day  of 
a  man  and  team  of  horses.  It  was  pointed  out  that  on  the 
■■  round-about  "  system,  electric  ploughing  apparatus  was  now 
available  for  small  fields,  at  a  cost  for  power  that  was  com- 
parable to  the  big  electric  ploughing  sets,  which  in  turn 
were  far  cheaper  to  operate  than  steam  sets. 

The  after-treatnient  of  gathered  crops  was,  of  course,  dealt 
with,  as  it  is  an  important  aspect  of  modern  farming,  as  are 
likewise  certain  rural  industries  which  can  he  conveniently 
operated  in  conjunction  with  a  farm.    , 

Considerable  interest  was  evinced  in  the  author's  account 
of  the  present  development  of  electroculture,  which,  he  stated, 
had  now  arrived  at  the  point  where  an  increase  of  10  per 
cent,  in  the  crop  could  be  confidently  expected,  at  a  nominal 
consumption,  and  a  low  outlay  for  wiring  per  acre  (excepting 
the  initial  capital  cost  of  the  transforming  apparatus,  for  which 
he  had  not  yet  been  able  to  ascertain  the  simplest  and 
cheapest  design). 

The  employment  of  electric  vehicles  on  farms  was  then 
touched  upon,  and  also  the  author's  semi-automatic  system  of 
keeping  farm  (or  in  fact  any  other)  accounts  by  the  aid  of 
an  electrically-operated  machine— the  author's  contention 
being  that  detailed  costings  were  the  only  true  basis  upon 
which  it  could  be  proved  whether  electro-farming  was  or  was 
not  a  paying  proposition ;  and  any  method  which  could  pro- 
duce these  accounts  without  unnecessary  expenditure  of  skill 
and  time  u  .-  certainly  worthy  of  adoption. 

The  meeting  concluded  with  a  special  vote  of^  thanks,  the 
President  stating  that  more  than  the  usual  thanks  w-ere  due 
by  them  to  the  author,  as  he  had  come  from  another  country 
to  address  them  on  a  subject  concerning  w-hich  he  had  much 
valuable  experience  of  a  novel  nature,  that  would  be  of  th«* 
Utmost  advantage  to  them. 
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NOTES. 


Appointment  Vacant.— Shift  engineer  {£383-f433)  fi 
the  Dublin  Corporation,  (See  our  advertisement  columni 
to-day.) 

The  Gyroscopic  Compass. — .^t  a  meeting  of  the  Birming- 
ham and  District  Electric  Club  on  November  12th,  Mr,  H.  T 
Steventon  lectured  on  the  gyroscopic  compa.ss,  which  has  been 
fully  described  in  the  Electrical  Review.  Tlie  lecturei 
described  the  construction  and  action  of  the  compass  in  detail 
as  well  as  the  specially-designed  mot-ors  used  for  tne  motiv« 
power.  All  modern  warships  were  fitted  with  the  compas* 
and  during  the  last  two  years  it  bad  been  placed  on  over  50 
tucfciiant  ships. 
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Freemasoory. — The   next  regular  meeting   of   the  Kelvin 

Lodge  will   be  held   at  Mark  Mason's  Hall  on   Friday,   Nov- 
ember '2.5th,  at  4  p.m.     Morning  dress. 

HydrO'electric  Development  in  Baden. — According  to  a 
correspondent  of  the  Electrical  \\  orld,  the  German  State  of 
Baden  has  passed  a  law  for  the  purpose  of  supplymg  electrical 
energy  all  over  the  country  by  means  of  a  Stale-owned  com- 
pany. The  nominal  capital  of  this  company  is  fixed  at 
30.000,000  marks,  but  it  has  m  addition  been  authorised  to  raise 
a  public  loan  to  the  amount  of  50t»,UOO.(JOO  marks  which  will 
be  fully  guaranteed  by  the  State.  .\11  electric  plants  owned 
and  operated  by  the  State,  such  as  the  important  Murg 
power  works,  become  the  property  of  the  new  company.  The 
existini^  power  plants  have  nut  been  nearly  able  to  supply  the 
increasing  demand  for  eneryy.  At  the  present  time  5U0.UUO 
tons  of  coal  are  required  annually  for  the  generation  of  power 
and  light.  c<ii're.spondiiit;  to  ;in"out|iut  of  51RI,0(.K.l,U{.Kl  kW'h. 
This  it  is  now  pnii)used  to  produce  by  development  of  water 
power. 

In  the  .south  of  the  coiuitry.  on  the  line  from  Basle  to  the 
hake  of  Constance,  a  number  of  hydro-electric  power  stations 
will  be  erected.  One  of  the  largest  power  plants  will  be 
c(]nstructed  at  Schworstadt,  on  the  German-Swiss  frontier, 
and  in  this  plant  Switzerland  will  be  interested  financially 
as  well  as  industrially,  as  the  latter  country  will  receive  half 
the  amount  of  energv  produced  bv  this  etation,  namely. 
IH'J.OdO.OOti  kWh.  The  total  cost  of  this  power  station  is 
estimated  at  3'2U,000.(XX)  marks.  In  order  to  be  able  fuiiy  to 
utilii^e  the  Rhine  power  works,  a  great  storage  lake  will  be 
constructed  in  the  .southern  part  of  the  Black  Forest  with 
.1  capacity  of  72.(KKJ,0(XI  cu.  ni.  Several  subordinate  companies, 
all  controlled  by  the  State,  will  be  formed  to  carry  out  this 
part  of  the  work.  Similar  steps  have  lieen  taken  for  the 
electrification  of  the  central  and  northern  parts  of  Baden. 
The  Murg  power  station  is  to  have  a  large  storage  lake,  to 
be  created  bv  means  of  a  dam  across  the  surrounding  valley, 
at  a  cost  of  '200,000,000  marks. 

Electricity  in  Italy. — Ten  months  after  the  event,  our  con- 
temporary L'Elcctriitcciiica  pul)lished  the  papers  given  before 
the  yearly  meeting  (if  llie  .'\ssociazi()ne  Elettrotecnica  Italiana, 
held  in  Rome  on  iNuvember  20th  last.  Although  belated,  a  por- 
tion of  the  president's  opening  speech,  in  the  light  of  later 
events  both  in  Italy  and  abroad,  is  singularly  significant.  "  The 
ruthless  war,"  he  said,  "  which  has  shaken  so  deeply  our  land, 
is  ended,  but  the  economic  unrest  remains  and  tlie  preoccupa- 
tion which  weighs  upon  us  for  the  future  of  our  country  holds 
our  soul  in  suspense  and  anxiety.  But  in  these  days,  the 
consecration  of  our  victory  and  the  .sense  of  relief  which 
pervades  the  peninsula  has  lifted  our  hearts,  making  us 
breathe  a  purer  air  and,  with  the  rehlossoming  of  the  spirit 
(if  patriotism,  permits  u.;  to  hope  that  the  pressing  incubus 
is  about  to  melt  away,  and  that  the  calm  which  all  long 
for  will  return,  enabling  us  to  initiate  the  economic  renewal 
of  our  fatherland."  .\fter  reference  to  the  exertions  of 
members  of  the  Association  in  a  forward  direction,  he  con- 
tinued— "  in  oiu'  region,  electrical  undertakings,  far  from  less- 
ening their  activities  during  the  war,  rather  intensified  them 
to  complete  new  plants  in  face  of  unnumbered  difficulties, 
from  lack  of  prime  materials,  fitful  and  inadequate  transport, 
and  scarcity  of  labour.  Numerous  new  electrochemical 
works  and  electric  foundries  were  also  started,  and  among 
those  yielding  electric  energy,  the  foundation  of  our  industry, 
might  be  cited  nine  companies,  among  our  menibeis  (.>\ngli)- 
Romana,  Ilva,  Elettrochimica,  Marchigiana,  Volsmia,  Lazale, 
Umbra,  Italia  Centrale,  and  Mediterranea),  which  together 
increased  their  plants  by  over  30,000  h.p.,  while  54,000  were 
being  in.stalled.  Furthermore,  new  cimc-essions  and  .schemes. 
hydraulic  and  thermic,  were  being  studied  for  the  creation  of 
about  '270.000  additional  h.p."  In  a  more  serious  note,  he 
continued  ; — "  In  the  two  years  that  have  elap.sed  since 
the  glorious  victory,  the  ditSculties  which  obstruct  have  rapidly 
increased  :  material  becoming  increasingly  scarce,  prices  ever 
more  fantastic,  labour  still  more  exigent,  undisciplined  and 
unproductive ;  while  concern  ever  deepened  with  regard  to 
the  selling  price,  always  insufficient  t<i  cover  the  coet  of 
working,  itself  always  rising  and  leaving  no  margin  of  profit, 
io  much  so.  that  it  wag  impossible  to  undertake  the  construc- 
tion of  plant  which  would  cost  seven  timea  that  of  the  first 
•itablishment.  These  difficulties  which  agitated  electric  com- 
panies, with  political  an;I  social  anxieties  of  the  moment, 
rendered  capital  perplexed,  and  their  effects  were  already  pre- 
tiocupying  banks  and  savings  institutions.  We  wish  for  the 
me  of  our  country,  that  its  active  forces  be  co-ordinated,  its 
material  resources  enjoyed,  that  industry  be  re-established, 
and  for  tliis  is  needed  prompt  .ind  energetic  work  by  the 
(ioverumenl  :ind  the  colbiboratiiin  of  all  citizens  to  bring  back 
the  economic  life  as  quickly  as  possible,  to  condition!  of 
stability  and  equilibrium,  w-ithout  which  no  industry  caa 
develop." 

X-Hiy  and  Wireless  Service  Problemi. — In  a  letter  to  th« 

Electrical  World.  Mr.  C.  IJ.  Mueller  s.iys  the  Duquesn*  Light 
Co.  has  supplied  electric  service  for  X-ray  and  radio  app;^ 
ratus  over  a  period  of  about  six  years. 

Owing  to  the  ojierating  characteristics  of  X-ray  apparatnt, 
many  cases  of  flickering  lights  occurred  when  it  first  icrved 
•uch  apparatus.  However,  these  disturbances  have  beea 
tliminated  by  the  installation  of  2,200/110-volt  transformeri 


and  services.  Such  an  arrangement  provides  the  X-ray  opera- 
tor with  ideal  service,  since  he  requires  uniform  voltage  after 
he  has  set  a  machine  to  make  an  exposure.  The  result  hag 
been  universal  Batisfaction. 

The  amateur  wireless  operator,  however,  has  caused  the 
company  considerable  annoyance.  The  transmitting  outfits 
have  been  the  chief  trouble  makers.  The  following  cases 
are  selected  from  a  hundred  or  more  investigations. 

Several  years  ago  a  customer  complained  of  flickering  lighta 
and  electrical  discharges  similar  to,  but  not  so  severe  as, 
lightning.  It  was  found  that  a  wireless  transmitting  outfit 
was  situated  next  door,  and  that  the  flickering  lights  and  dis 
charges  occurring  on  the  switches  and  chandeliers  were  in 
synchronism  with  messages  that  were,  being  transmitted. 
Farthing  of  the  wireless  outfit  througli  impedances  in  numer- 
ous ways  was  attempted,  but  no  relief  was  obtained.  .\  one- 
to-one  tiansformer  was  also  inserted  in  the  wireless  supply 
circuit,  without  effect.  Finally  the  wireless  customer  was 
disconnected  from  the  110/'220-volt  earthed-neutral  distribution 
bank  and  served  from  a  i-kV.\.  2.'JX)/110-volt  transformer 
installed  for  his  individual  use.  Tiie  disturbance  ceased  and 
was  permanently  eliminated. 

In  another  case  the  wireless  amateur  had  attached  one  eiid 
of  his  aerial  to  one  of  the  poles  which  carried  a  three-wire 
110''2'2n-volt  distribution  circuit  and  four  or  five  custome-s' 
Fervices.  The  aerial  crossed  the  services  at  various  angles 
and  iijt  more  than  two  feet  distant  from  any  of  them.  During 
rainy  or  damp  nights,  when  the  operator  was  transmitting, 
streams  of  sparks  could  be  seen  between  the  aerial  and  the 
service,  lines  directly  beneath.  The  lights  on  these  circuita 
flickered,  the  wall  switches  and  chandeliers  buzzed  and  emitted 
sparks,  the  telephone  service  was  affected,  and  in  one  case 
the  main  house  fuses  were  blown.  The  same  disturbances 
occurred,  but  to  a  less  degree,  on  dry  nights  and  days.  The 
aerial  was  removed  to  a  safe  distance,  but  the  trouble  was  not 
completely  eliminated  until  a  separate  2.'200/n0-volt  trans- 
former was  installed  for  serving  the  radio  operator. 

A  more  severe  case  of  disturbance  occurred  quite  recently. 
A  wireless  tranismitting  outfit  broke  down  the  insulation  on 
the  chandelier  wiring  in  one  room  of  the  house  next  door. 
The  ceiling  canopy  was  melted,  and  a  hole  6  in.  in  diameter 
was  burned  in  the  ceiling.  The  main  house  fuses  and  tablet 
board  were  badly  burned.  The  wireless  customer  compen- 
sated his  neighbour  for  the  damages,  and  repetition  of  the 
trouble  was  prevented  by  installing  a  2.200/nO-volt  trans- 
former to  serve  the  wireless  outfit. 

Rheostats  with  the  Minimum  of  Material. — In  La  Rev^le 
(It'in'nih'  ilr  I' Hint riritc  for  October  '29th  is  given  a  transla- 
tion of  a  long  article  in  the  E.T.'/,.,  by  R.  Richter.  de.scribing 
a  new  method  of  constructing  rheostats  with  the  minimum 
of  resistance  material.  In.stead  of  putting  all  the  wire  in 
scries,  the  inventor  connects  it  in  parallel  and  series  parallel 
in  such  a  way  that  all  the  resistance  is  constantly  more  or  less 
in  u.se.  and  all  its  radiating  surface  is  in  action.  Bv  this  means 
a  coni5iderable  economy  of  material  is  effected.  The  arrange- 
ments described  cover  polypha.se  as  well  as  single-phase  and 
(I.e.  apparatus. 

For  instance,  in  the  case  of  a  shunt  regulator,  two  paths 
arc  used ;  the  maximum  resistance  is  obtained  when  the  two 
are  in  series,  and  by  means  of  sliding  contacts  they  are  gradu- 
ally brought  through  series-piirallel  to  full  parallel  for  th(p. 
minimum  value,  when  the  current  in  each  path  is  half  the 
total  and  the  heating  effect  only  a  quarter.  Each  of  the  slid- 
ing contacts  takes  onlv  half  the  total  current,  and  one  slider 
carries  them  both.  Similarly  three  or  four  resistance  elements 
can  be  employed,  the  ratio  between  the  maximum  and  mini 
mum  resistance  values  being  equal  to  the  square  of  the  num- 
ber of  elements,  and  the  heating  effect  being  reduced  in  an 
inverse  ratio. 

Numerous  combinations  are  described  and  their  character- 
istics fully  explained,  .\rrangements  enabling  the  resistance 
to  be  reduced  to  zero  are  included. 

Postponement  of  Si.nking=Fund  Payments. — liill  No.  230 
—  Local  Authiiritics  (I'liianeial  I'luvisions) — received  the  Royal 
.\sseiit  list  week,  .\mongst  utlier  provisions  it  contains  the 
following  important  clausi> :  — 

(4)  Where  within  twelve  months  after  the  passing  of  this 
.\ct  money  is  Imrrowed  by  a  local  authority  for  the  purpose 
of  the  construction  of  new  or  extension  or  altejation  of  exist- 
ing works  forming  or  to  form  part  of  an  undertaking  of  a 
revenue-producing  character,  then,  notwithstanding  anything 
to  the  contrary  contained  in  any  .\ct.  it  shall  be  lawful  for  the 
annual  provision  required  to  be  made  by  the  local  authority 
for  the  repayment  of  the  money  so  borrowed  to  be  suspended 
.while  the  expenditure  out  of  that  money  remains  unremunera- 
tive  for  such  iierind  and  subject  to  such  conditions  as  the 
Minister  of  Health  or  other  authority  by  whom  the  borrowing 
is  sanctioned  may  deterniine.  Provided  that  such  suspension 
shall  not  be  for  a  longer  period  than  five  years  from  the  com- 
mencement of  tlie  financial  vear  next  after  that  in  which  such 
ex[)enditure  commences  to  be  incurred 

Other  clauses  enable  kx-al  authorities  to  raise  funds  for  cur- 
rent expenses  by  short-term  loans;  to  vary  the  provisions  for 
repayment  of  loans  imjxistHi  by  statute:  and  to  relax  the  limit 
of  borrowing  powers  in  certain  cases  in  order  to  provide  em- 
plovment,  always  subject  to  the  approval  of  the  Minister  of 
Health. 
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Fatalities. — An  inquest  was  held  at  Neath  on  Friday  re- 
garding the  death  oi  Charles  WHliam  Jones.  33,  a  wiieman 
employed  by  the  National  Oil  Rehneries,  Skewen.  who  was 
killed  at  the  works  two  days  previousl}-.  Trevor  Hopkins,  au 
electrician  at  the  works,  said  Jones  was  regulating  a  line  of 
cable.  He  had  his  left  hand  outstretched  to  withdraw-  the 
vice  he  was  using,  and  must  have  caught  hold  of  the  stay- 
wire  with  his  right  hand.  The  electric  supply  at  this  point 
was  250  volts  alternating,  ihe  cuireut  tnould  have  oeeu 
turned  off  before  decea.'ed  commenced  working,  and  probably 
deceased  did  not  know  it  was  on.  Arthur  Abrahams,  the 
foreman  electrician,  said  he  told  Jones  the  preceding  night 
not  to  use  un  ii'on  vice,  and  warned  him  and  the  other  men 
to  see  that  all  switches  were  taken  out  before  work  was  com 
menced.  After  the  accident,  witness  found  that  the  jaws  of 
the  vice  had  cut  through  the  vulcanised  rubber  insulation. 
Witness  was  closely  cross-questioned  as  to  the  responsibility 
for  turning  off  the  current,  and  admitted  that  it  could  only  be 
turned  off  on  his  instructions.  He  w  as  at  the  sub-station  at 
the  time  in  question,  and  was  not  told  that  anyone  wanted  the 
Rwitehes  taken  off.  though  he  knew  that  Jones  and  others 
were  at  work  on  the  cables.  In  summing-up.  the  Coroner 
remarked  upon  the  fact  that  the  foreman  made  no  effort  to 
ascertain  whether  the  men  were  at  work  when  he  found  the 
switches  still  on.  The  jiu-y  returned  a  verdict  that  death  was 
due  to  an  electric  shock,  and  expressed  themselves  of  the 
opinion  that  there  was  forgetfulness  oi'  the  part  of  Foreman 
Abrahams  in  not  seeing  that  the  current  was  cut  off  prior  to 
the  men  commencing  work.  The  jury  also  suggested  that 
boards  should  be  exhibited  warning  the  workmen  to  .see  that 
all  switches  were  oft'  before  commencing  work. 

Radiography  and  Radiology. — Within  the  past  two  years 
university  diplomas  have  been  established  in  tne  medical  ap- 
plication of  X-rays  and  electricity,  and  a  special  examination, 
the  passing  of  which  permits  the  use  of  the  letters  "  M.S.R.." 
bae  also  been  established  for  persons  who  carry  out  under 
medical  direction  the  technical  side  of  this  work.  Between 
these  totally  different  examinations  a  great  deal  of  confusion 
•eems  to  have  arisen  in  the  public  mind.  A  brief  explanation 
may.  therefore,  be  of  interest,  thinks  the  Daily  Telegraph, 
which  says  that  about  three  years  ago  the  British  .\ssocia- 
tion  for  the  Advancement  of  Radiology  and  Physiotherapy,  a 
purely  medical  body,  approached  the  University  of  Cambridge 
with  a  view  to  the  establishment  of  a  diploma  on  the  same 
lines  aa  the  "  D.P.H."  (Diploma  in  Public  Health).  The 
university  authorities  instituted  the  Diploma  in  Medical  Radio- 
logy and  Electricity— D.M.R.  and  E.  (Cantab.).  A  special 
course  is  given  for  this,  partly  at  Cambridge  and  partly  in 
London,  under  the  auspices  of  the  B.A.R.P.  Anyone  desiring 
information  should  write  to  the  secretary,  Education  Com- 
mittee, B.A.R.P.,  12.  Stratford  Place,  W.  1,  or  to  Cambridge. 
A  similar  diploma  has  been  established  by  the  University 
of  Liverpool,  and  others  will  no  doubt  follow.  These  courses 
and  examinations  are  open  only  to  medical  men  holding  recog- 
nised qualifications,  and  are  intended  to  supplement  the  some- 
what scanty  instruction  in  X-rays  and  electricity  which  is  all 
that  is  possible  in  a  crowded  medical  curriculum. 

Next,  the  B.A.R.P.  turned  its  attention  to  the  question  of  the 
training  and  certification  of  technical  assistants.  In  addition 
to  medical  knowledge  such  as  is  required  in  a  nurse,  the  X-ray 
worker  must  be  skilled  in  a  technical  sense — that  is,  he  must 
understand  the  apparatus  with  which  he  has  to  deal.  Th« 
B.A.R.P.  therefore  approached  the  Council  of  the  Institution 
of  Electrical  Engineers  and  asked  for  co-operation.  It  was 
decided  to  form  the  "  Society  of  Radiographers."  The  Council 
of  this  body,  the  con.stitution  of  which  has  been  approved  by 
the  General  Medical  Council  and  the  Board  of  Trade,  consists 
of  six  medical  men  appointed  by  the  B.-'V.R.P..  six  members 
of  the  I.E.E..  and  six  elected  by  the  general  body  of  members. 
An  examination  is  held  twice  yearly,  and  the  successful  can- 
didate is  entitled  to  use  the  letters  "  M.S.R." 

The  radiographer  must  be  sharply  differentiated  from  the 
radiologist.  The  former  is  the  skilled  technician,  the  latter 
is  the  medical  expert  who  directs.  Every  member  of  th« 
Society  of  Radiographers  signs  an  undertaking  that  he  will 
not  examine  or  treat  any  patient  excepi  under  the  diiecliini 
of  a  qualified  medical  man.  The  relationship  between  the 
two  is  very  similar  to  that  between  the  physician  and  the 
dispensing  chemist. 

The  examinations  of  the  Society  of  Radiographers  are  open 
to  anyone  who  can  show  that  he  or  she  has  a  sound  genera) 
education  and  has  also  had  considerable  experience  of  the 
practical  side  of  X-ray  and  electrical  work.  No  medical  qiialifi- 
catinn  is  necessary.  For  candidates  who  have  no  experience, 
special  courses  of  instnirfion  are  providrd.  Those  desirous  of 
detailed  information  should  communicate  with  the  secretary, 
the  offi'^eB  of  this  society  being  in  the  same  building  ae  thoee 
of  the  B.A.R.P. 

An  Australian  Electric  Furnace. — A  recent  issue  of  the 
rommfmuffillh  Engineer  contained  a  description  of  a  large 
electric  furnaee  installed  a  short  time  aao  in  the  Victoria 
Iron  Polling  Mills,  West  Melbourne.  Tliis  is  a  6-9-ton  fur- 
nace, with  17  in.  dia.  carbon  electrodes  weighing  730  lb.  each 
and  having  a  normal  current-carrying  capacity  of  8.670  A;  the 
average  working  current  is  .I.OOO  .\.  The  electrodes  are  rai.sed 
or  lowered  by  means  of  a  3-h.p..  d.c.  motor,  and  a  25-h.p. 
motor,  by  means  of  a  rack  and  pinion  gear,  performs  the  tilt- 
ing operations.  Power  is  fupplied  by  tlie  Melbourne  City 
Council  at  C.OOO  voUr  (3-phape),  and  this  is  stepped  down  by 
three  single-phase  air-cooled  transformers.     A  secondary  series 


of  transfoi'mers  and  a  motor-generator  provide  the  power  for 
the  motors.  A  cooling  system  pumps  water  through  the  root 
glands  and  the  electrode  holders;  all  water  connections  and 
the  holders  are  insulated  from  the  frame  of  the  furnace.  The 
furnace  shell  is  a  13  ft.  dia.  cylinder  with  a  closed  end,  lined 
w-ith  refractory  materials.  The  total  weight  of  the  furnace  and 
charge  is  about  60  tons,  and  it  will  therefore  be  seen  that 
the  '.K-h.p.  motor  and  tilting  gear  is  not  too  large.  The 
method  of  employment  is  as  follows  : — .-Vfter  setting  the  hearth 
of  the  furnace,  the  roof  is  lifted  on  and  bolted  in  place,  the 
water  jackets  aie  put  on,  and  the  electrodes  clamped  in. 
About  6  cwt.  of  coke  is  spread  on  the  bottom  and  the  cur- 
rent switched  on.  The  doors  are  sealed  up  and  about  500  kW 
is  put  on  the  furnace  for  eight  or  nine  hours.  Power  is  then 
shut  off  for  1-2  hours.  The  next  day  the  coke  is  raked  out 
and  a  "  heat  "  charged. 

The  Electro^Harmonic  Society.— Ladies'  Night.— The  con- 
cert held  on  Fi-iday  last  attained  a  high  degree  of  excellence, 
the  .singing  of  Miss  Winifred  I;awson,  Mr.  Ivor  Foster,  and 
Miss  Violet  Openshaw  being  particularly  appreciated;  Mr. 
Jack  Salisbury's  violin  solos  were  also  admirably  executed. 
Mr.  J.  S.  Highficld  presided,  and  there  was  a  good  attendance, 
though  the  room  was  not  completely  filled. 

Proposed  Institution  of  Chemical  Engineers. — .\t  a  meet- 
ing at  the  Engineers'  Club,  Coventry  Street,  on  November 
ilth.  presided  over  by  Sir  .Arthur  Duckham,  it  was  decided  to 
take  steps  to  form  an  Institution  of  Chemical  Engineers.  "  One 
of  the  greatest  things  such  an  institute  as  was  proposed  could 
do,"  said  the  chairman,  "  would  be  to  create  a  real  chemical 
engineer." — Morning  Post. 
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Institution  of  Electrical  Engineers. — North-Western 
CEiNtrb. — Liverpool  Sub-Centre. — 'Ihe  following  are  the  pub- 
lished arrangements  for  the  session  : — November  21st,  paper 
on  "  Telephone  Line  Work  in  the  U.S.A.,"  by  Mr.  E.  S. 
Byng;  December  12th,  lecture  on  "  Single  and  Three-phase 
Commutator  Motors  with  Shunt  and  Series  Characteristics," 
by  Dr.  S.  P.  Smith;  January  IGth,  paper  on  "An  Oscillo- 
graph Investigation  of  the  Gulstad  Relay,"  by  Dr.  S.  S. 
Richardson ;  May  8th,  annual  general  meeting  and  smoking 
concert. 

Scottish  Centre. — Mr.  James  E.  Saj'ers  presided,  and  in- 
troduced the  new  chairman,  Mr.  E.  T.  GosHn,  general  mana- 
ger, Clyde  Valley  Electrical  Power  Co.,  at  the  opening  meet- 
ing of  the  session,  held  in  Glasgow  on  November  8th.  Mr. 
Goslin,  in  his  inaugural  address,  dealt  with  the  subject  of 
rates  and  finance  as  they  affected  the  supply  of  electricity.  . 
Referring  to  the  problem  of  unemployment  and  bad  trade,  he 
said  that  electrical  undertakings  coulu  help  to  oveicome 
both.  Cheaper  production  of  electricity  meant  cheaper  rates  to 
the  consumer,  which,  in  turn,  would  bring  about  lower  manu- 
facturing costs  and  improved  trade,  with  a  greater  demand 
for  labour.  The  co-operation  of  supply  authorities  was  neces- 
sary to  secure  the  main  object  of  the  Electricity  Supply  A^t, 
1919.  Without  co-operation  cheap  electricity  could  not  be 
supplied.  Bulk  supplies  must  eventually  reduce  costs,  and 
with  a  cheaper  supply  the  sale  of  energy  and  the  income 
derived  would  increase,  and  the  engineer  would  undoubtedly 
lieuefit  by  the  general  improvement. 

Informal  Dinners. — Arrangements  have  been  made  for  the 
members  of  the  I.E.E.  to  dine  together  at  the  Engineers' 
Club,  Coventry  Street,  W.,  after  the  ordmary  meeting  of  the 
Institution  to  be  held  on  December  1st.  The  charge  per  cover 
is  5s.  6d. 

Members  wishing  to  be  present  at  the  dinner  are  requested 
to  send  their  names  to  the  Secretary  a  day  or  two  in  advance, 
either  in  writing  or  by  telephone.  Subject  to  accommodation 
being  available,  additional  names  will  also  be  received  by  the 
Institution  attendants  from  members  when  the  latter  sign 
their  names  before  entering  the  Lecture  Theatre  for  the  meet- 
ing, but  it  is  especially  preferred  that  members  should  send 
in  their  names  in  writing  or  by  telephone. 

Model  General  Conditions  i'Or  Contracts. — ^I'he  work  of    ' 
revising  the  I.E.E.  Model  General  Conditions  for  Contracts,     I 
which  began  in  April,  1920,  was  completed  at  the  end  of  last 
session,  and  a  new  edition  was  published   on  November  1st,     ! 
1921.    In  addition  to  the  members  of  the  Committee  of  Revi- 
sion   nominated  by    the  I.E.B.,    the    Committee    included   a 
number   of    representatives  of   other  Associations  within,  or    ! 
closely  connected  with,  the  electrical  indu.stry,  and   through    I 
these  representatives  the  Committee  had   the   benefit  of  toe    i 
views  of  the  governing  bodies  of  the  various  Associations  inter- 
ested in  the  Model  General  Conditions  for  Contracts.    The  new    I 
Conditions  have  been  issued  in  such  a  form  that  they  can  be    i 
used  as  the  actual  contract  by  filling  in  the  blank  spaces. 

Edinburgh  Electrical  Society.— On  October  28th,  the 
Society  held  their  first  "  Questions  and  Answers  "  night  of 
the  session.  Mr.  D.  S.  Munro  presided,  and  numerous  ques- 
tions were  dealt  with,  chiefly  relating  to  pecuhar  breakdowns 
in  plant  and  installation  work. 
On  November  11th  Mr.  D.  Landale  Frew  gave  a  paper  on 

"  C.T.8.  Cable."  which  was  illustrated  by  lantern  slides  and 
numerous  samples  of  cables  and  fittings.  The  history  and 
manufacture  of  C.T.S.  cables   were  described,   and  its  many 

uses  were  indicated. 
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North'East  Coast  lugtltutlon  of  Engineers. — M  a  meeting 
of  the  Institutiou  on  November  llth,  Mr.  C.  Whillis,  M.I.K.E.. 
read  a  paper  on  "  Tho  Working  of  a  Modern  Telephone  Sys- 
tem." Ihe  author  considered  that  the  manual  switchboard 
system  still  had  a  long  career  in  front  of  it;  the  automatic 
system  was  still  in  its  early  stages  of  development.  The  prob- 
lems of  design  were  many  and  difficult  on  account  of  the 
violently  fluctuating  load.  Although  the  current  in  one  cir- 
cuit was  very  small,  .n  a  large  exchange  the  discharge  from 
the  battery  might  at  times  be  as  high  as  200  A.  The  author 
described  the  manual  system  in  detail,  giving  pa.rticulars  of 
protective  devices,  Pupin  coils,  &c.  He  also  indicated  some 
of  the  possibilities  of  the  thermionic  valve,  and  referred  to  the 
large  schemes  of  placing  trunk  mains  underground  nov?  being 
proceeded  with  by  the  G.P.O. 

Greenock  Association  of  Electrical  Engineers. — On  No- 
vember 9th  Mr.  Rolling,  of  Glasgow,  deUvered  the  opening 
paper  of  the  ses.sion  before  a  large  attendance  of  members. 
His  subject,  "  Automatic  Electric  Control  Gear  with  Special 
Application  to  Shipyard  Equipment,"'  was  well  illustrated  by 
lantern  slides  and  diagrams.  Mr.  Rolling's  piece  de  rdfiitancR 
was  a  self-resetting  breaker,  wbich  discriminated  between 
temporary  and  other  short  circuits. 

Belfast  Association  of  Engineers. — At  the  meeting  held 
yesterday  evening,  a  paper  on  "  Electric  Industrial  Illumina- 
tion "  was  read  by  Mr.  George  Herbert. 

King's  College  Engineering  Society. — The  24th  annual 
dinner  of  the  Society  is  to  be  held  at  the  Holborn  Restaurant 
on  November  2.5th."  Mr.  .1.  S.  Ilightield.  President,  I.E.E., 
will  preside,  and  the  principal  guests  will  be  Mr.  W.  B.  Worth- 
ington.  B.Sc,  President,  Inst.O.E.,  and  Sir  R.  A.  Hadfield. 
Bart.,  F.R.S. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected 
with  the  technical  or  the  commercial  side  of  the  profession 
and  industry,  also  electric  tramway  and  railway  officials,  to 
keep  readers  of  the  Electrtcal  Review  posted  as  to  their 
movements. 


It  is  announced  that  having  in  view  hib  long  association  with 
electrical  progress  in  this  country,  and  his  great  services  to 
the  Institution  in  connection  with  the  obtaining  of  a  Royal 
Charter  and  Royal  Patronage,  when  his  enthusiastic  help,  by 
counsel,  advice  and  active  co-operation  with  the  Charter  Com- 
mittee proved  invaluable,  the  Council  of  the  Institution  of 
Electrical  Engineers  has  elected  as  an  Honorary  Member  Lomi 

SdUTHBOROUGH,    P.O..    G.C.M.G.,    &C. 

Lord  Southborough,  who  is  a  Privy  Councillor,  and  better 
known  to  electrical  men  xinder  his  older  title  of  Sir  Francis 
Hopwood,  has  had  a  distinguished  career  in  the  Board  of  Trade 
iind  other  Government.  Departments,  and  in  the  eighties  was 
closely  associated  as  Assistant  Solicitor  to  tho  Board  of  Trade 
with  electrical  legislation.  Pi'onn  1901  to  1S.K)7  he  was  Periua- 
iii'iit  Secretary  to  the  Board  of  Trade,  and  subsequently  Per- 
manent Under-Secretary  of  Stat<;  for  tho  Colonies,  and  just 
before,  and  during  part  of,  the  war  Civil  I  K)r<l  of  the  .Ad- 
miralty. 

.■\s  British  delegate  to  tho  International  Railway  Congresses 
(if  189.5  and  1900,  as  Vice-Chairnian  of  the  Development  Com- 
mission, 1911^  and  as  member  of  the  Royal  Commission  on 
Ixjndon  Ti'affic,  he  has  been  closely  associated  with  the  prob- 
lem of  railway  electrification,  and  he  is  also  a  member  oi  the 
board  of  directors  of  the  Ijondon  Underground  Railways. 

He  is  on  the  Board  of  Control  of  the  National  Puysical 
Laboratory,  where  he  han  actively  supported  research  and 
experimental  investigation  of  electrical  matters. 

Mr.  F.  Gekrb  Howard,  .\.M.1.C.E..  electrical  engineer,  of 
■")9.  Berners  StVeet.  W.l.  has  been  elected  Mayor  of  Hampstead. 

Councillor  .L  Beix,  is  the  new  Mayor  of  West  Bromwich. 
1  lis  chief  work  on  the  Council  has  been  done  as  chairman  of 
the  Electricity  Committee. 

("ouncillor  .Tames  Thompson,  who  has  been  re-elected  Mayor 
ul'  Wolverhampton,  is  chairman  of  the  Corporation  Electricity 
Coimnittee. 

C!ouncillor  IT.  K.  Reai.r  has  been  re-elected  chairman  of  tlic 
Hirmingham  Electricity  Supply  Committee. 

Councillor  I''.  SliflTH  succeeds  Councillor  Lee  as  chairni.in  <>( 
llic  Birmingham  Tramwiiys  Committee,  and  tho  latter  is  Ihrt 
new  chairman  of  the.  Public  Works  Committee. 

The  Snedi.'^h  .\cademy  of  Sciences  has  awarded  tho  Nobel 
Prize  for  Chemistry  for  1020  to  Prof.  Walter  Nernst,  of 
Berlin,  the  inventor  of  tho  Nernst  electric  lamp. 

Sir  A.  K.  Butterwoh.th  is  retiring  from  tho  post  of  general 
manager  of  the  North-Eastern  Railway  at  the  end  of  tho  year, 
and  Mr.  R.  L.  Wedowood,  the  present  deputy  general  man- 
•iger,  takes  up  his  po.sition  ns  from  January  1st. 

Mr.  R.  L.  McCt:i,i,ocn.  who  recentiv  went  to  Austr»lia,  has 
been  appointed  general  manager  to  vhe  City  of  Hohart  (Tas- 
mania) Municipal  Electric  Tramways  at  £750  per  annum 
salary. 

Mr.  P.  H.  Mann  has  joined  Messrs.  Moffett  &  Rosher,  con- 
sulting engineers,  of  Birminghnm.  as  a  partner,  he  having 
been  formerly  associated  with  the  firm  ns  assistant  engineer. 
The  style  of  the  firm  will  now  he  Moffett.  Rosher  &  Mann. 
.'Vt  the  conclusion  of  the  war,  Mr.  Mann  was  a  lieutenant  (E.) 


in  the  battle  ciniiser  H.M.A.B.  Australia,  bemg  m  charge  of 
the  electrical  generating  plant  and  equipment.  Early  in  1919 
he  was  engaged  upon  the  extensions  to  the  Grimsby  Corfxjra- 
tion  electricity  works,  and  vias  occupied  on  this  work  until 
he  resigned  to  rejoin  his  old  firm. 

On  Saturday  last  the  staff  of  the  South  Shields  Electricity 
Department  presented  Mr.  E.  Moxon,  the  borough  electrical 
engineer  (who  is  leaving  to  take  up  a  similar  position  at  South- 
port),  with  a  silver  tea  and  coffee  service  and  salver.  The 
presentation  was  made  by  Aid.  J.  W.  Henderson,  chairman  of 
the  Electricity  Committee. 

Obituary. — Sir  Douglas  Fox. — We  regret  to  state  that  Sir 
Charles  Douglas  Fox,  the  well-known  engineer,  passed  away 
on  Sunday  last  in  London  after  a  few  hours'  illness,  in  his 
.S2nd  year.  Sir  Douglas  was  the  eldest  son  of  the  late  Sir 
Charles  Fox,  who  was  the  constructor  of  the  1851  Exhibition 
building  which  was  afterwards  re-erected  as  the  Crystal 
Palace.  He  joined  his  father  as  an  articled  pupil  in  1857,  and 
in  1862,  after  practical  exi">erience,  he  became  a  partner  in  the 
firm.  When  Sir  Charles  died,  Douglas  and  his  brother  Francis 
.succeeded  to  the  business,  which  is  now  so  well  known  amongst 
engineers  as  Sir  Douglas  Fox  &  Partners.  This  firm  was  re- 
sponsible for  numerous  large  railway  undertakings,  among 
which  the  Liverpool  Overhead  Electiic  Railway  and  the  Merger 
electric  tunnel  line,  also  two  London  tube  sy.stems,  the  Great 
Northern  and  City,  and  the  Charing  Cross.  Euston  and  Hamp- 
stead railway,  are  of  direct  interest  in  these  pages.  In  their 
other  consulting  engineering  operations  may  be  mentioned 
theii-  part  in  connection  with  the  North  Wales  hydro-electric 


Sir   Dougla.-*   Fox. 

jxiwer  scheme,  the  great  piece  of  bridge  work  across  the  Vic- 
toria Falls,  the  preparation  of  new  plans  for  tho  Channel 
lunnel.  an<l  many  railway  and  other  undertakings  in  different 
parts  of  the  Empire  and  in  foreign  countries.  Sir  Douglas  Fox 
had  been  a  member  of  the  Institution  of  Civil  Engineers  since 
1866,  and  ho  was  its  president  in  1899  to  1900.  He  was  pro- 
minently conncitoil  witli  the  British  cngineerin,'  Standard^ 
.Association  from  its  commencement.  Sir  Douglas  received 
the  honour  of  knighthood  in  1886,  as  recognition  of  his  work, 
in  association  with  tho  late  Sir  .Tames  Mirrlees.  as  engineer  of 
the  Mersey  Tunnel.  He  has  left  one  son,  Mr.  Francis  Douglas 
Fox  (a  partner  in  the  firm  mentioned)  and  four  daughters. 
The  funeral  service  was  to  be  held  yesterday  at  Sevenoaks. 

Mr.  E.  Windsor  RicnARDS.— We  regret  to  record  the  death 
of  Mr.  E.  Windsor  Richards,  the  well-known  ironmaster, 
which  occurred  last  Saturday,  at  the  age  of  90  years.  The 
deceased  gentleman  was  a  past  president  of  the  Iron  and  Steel 
Institute,  of  the  Institution  of  Civil  Engineers,  and  of  the 
Cleveland  Institution  of  Engineers. 

Mr.  W.  H.  BooTTi— We  deeply  regret  to  learn  that  Mr.  W. 
H.  Booth  died  at  Worthini:  on  November  12th.  Mr.  Booth  wasj 
for  over  30  years  an  esteemed  contributor  to  our  columns,  and 
a  valued  friend.  In  our  next  issue  we  shall  give  an  outline  of 
his  career. 

Will. — The  late  Sir  H.  B.  'Rowbll,  chairman  and  managing 
director  of  Hawthorn,  Leslie  &  Co.,  Ltd..  left  £97,7^  gross 
and  £89,072  net. 
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NEW     COMPANIES     REQISTERED. 


Morgan's  (Birmingham)  Electric  Motors,  Ltd.  (177,733). 

— Private  companv.  Registered  November  10th.  Capital,  £3,000  in  £1  shjif«. 
To  carry  on  the  business  o(  electrical,  motor  and  mechanical  engineers,  manu- 
facturers of  and  dciier*  in  electrical  apparatus.  &c.  The  permanent  directors 
are:  T.  J.  Boivater,  345.  l-'ranklin  Road,  King's  .Norton,  Birmingham 
^director,  Birmingham  Power  Transmission.  Ltd.).  chairman;  S.  C.  Bruton. 
lillamead,  Lordswood  Road,  Harborne,  Birmingham  (director.  Birmingham 
Power  Transmission,  Ltd.):  S.  B.  .Morgan.  281,  .\lary\ale  Road,  tlournevillc. 
Birmingham.  Qualification,  100  shares.  Secretan  :  S.  C.  Bruton.  Registered 
Office  :  20.  Regent's  Place,  Birmingham. 

Car  Ignition  and  Lighting  Co.,  Ltd.   (177,655).— Private 

company.  Registered  .November  4th.  Capital,  £1.500  in  £1  shares.  l"o  take 
over  the  business  of  manufacturers  and  repairers  of  and  dealers  in  motor 
car  lighting  and  ignition  apparatus  carried  on  by  A.  H.  MoncrieB  and  W. 
J.  E.  Beere  at  26,  Page  Street.  Westminster,  as  the  "  Car  Ignition  and  Light- 
ing  Co."  The  first  directors  are:  A.  H.  Moncriefl,  197.  Anerlev  Road,  S.E.20; 
W.  J.  E.  Beere.  Kenton  Court.  .Sunburv-on-Thame«;  O.  tavle,  Sandford 
Lodge.  Ranelagh.  Dublin.  Oualifioation.  £100.  Secretary  :  O.  favle.  Regis- 
tered office  :  36.  Page  Street,*\\estminster. 

Wintersgill  &  Worth,  Ltd.   (177,727).— Private  companv. 

Registered  November  8th.  Capital.  f.TOO  in  £1  shares.  To  carry  on  lii.- 
business  of  mechanical,  electrical,  motor  and  petro'  engine  engineers,  manu- 
facturers and  suppliers  of  electric  fittings,  too!  makers,  brass  founders,  metal 
workers,  meullurgists,  &c.  The  first  directors  are  :  G.  Wintersgill.  18.  Devon- 
shire Road.  Middlesbrough:  W.  .\1.  Worth,  18,  Eaton  Road,  Stockton-on-Te.  s. 
Qualification.  tO  shares.     Solicitor  :   A.    H.   Parkin,   Stockton-on-Tei's. 

Stentaphone  Motor  Accessories  (1921).  Ltd.  (177,431).— 

Private  companv.  Registered  fXtober  22nd.  Capital,  £75.000  in  £1  sh.nes. 
To  lake  over  the  business  (ll  of  Stentaphone  (Motor  .-Xccessories),  Ltd.. 
carried  on  at  Alcester  Road.  Moseley,  and  l21  of  William  .Sames,  Ltd.,  carried 
o-t  at  Camp  Hill,  Birmingham,  and  to  carry  on  the  business  of  manufacturers 
of  motor  accessories,  magnetos  for  use  with  int<-rnal  combustion  engines. 
manufacturers  of  dynamos  for  lighting,  power,  and  other  purposes,  manu- 
f.ncturers  of  motor  cars  and  other  vehicles,  &c.  The  subscribers  (each  with 
on-»  share)  are  :  A.  H.  Treloggan.  310,  Alcester  Road,  Moselev,  Birmingham, 
manufacturer;  W.  L.  Sanies,  SO,  Reddings  Road,  Moselev,  Birmingham, 
manufacturer  The  first  directors  are  :  A.  H.  Treloggan  (chairman),  \V.  L. 
Sames,  .Sarah  M.  A.  Treloggan.  E.  Treloggan.  W.  .Sames.  and  H.  W.  Sames 
Registered   office  :    21,   Omberslev    Road,   Balsall    Heath,    Birmingham. 

Union   Electric   Welding  Co.  (Egypt).   Ltd.    (177,649).— 

Private  company.  Registered  November  3rd.  Capital.  £10.000  in  £1  shares. 
To  carry  on  the  business  of  electrical,  blow-pipe,  and  other  welders  and  sol- 
derers,  shipbuilders  and  repairers,  &c.  The  subscribers  (each  with  one  ...harel 
are:  E  S.  O'Reillv  52,  Bishopsgale.  E.C.  2.  solicitor's  managing  clerk: 
H.  J.  T  Mitchell.  52.  Bishopsgate.  E.C.  2.  cashier.  L.  Savon  &  Co..  Ltd.. 
are    the   first   managers      Solicitors:    Maxwell   &    Co.,  52,    Bishopsgate,    E.C.  2. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Oswestry  Llectric  Lighting  and  Power  Co..  Ltd. — Satis- 
faction lo  th.-  exuni  c.(  I'-VKl  or,  .\ut;u~l  Kith  anj  £2(H1  un  October  11th.  1!)21. 
of    debentures  .1,1.. J  J..riu..iv    lilh.    I..IJ.    .uul    M;,r,  li    ;;nil.    UI15.  .s,.euring  £l.aOO. 

Armature  Hepairing  and  Supply  Co.,  Ltd.— Particulars  of 

£4.000  debentures  ..uihorised  Nowiiibir  Isl.  1921,  present  issue  £1,400:  charged 
on  the  company's  undertaking  and  property,  pKsent  and  future,  including 
uncalled  capital. 

Radio  Communication  Co.,   Ltd.— Particulars  of  .£23,0(X) 

debentures.  auth..ns.:d  l>rli.l>r  24lli.  IWl :  whole  amount  issued:  charged  on 
the  companv 's  un.l.  riaking  and  propirtv,  present  .'nd  future,  including  un- 
filed capital. 

Turner  Atherton    &    Co..    Ltd.    (66,901).— Return  dated 

September  8th.  1921.  Capitil,  £175.000  in  £1  shares  (87.:>0«  ordinary  and 
87,500  prelercncei.  01.M2  ordinary  and  73.811  pieferenc-  shares  taken  up. 
£28,487   paid.     £109.1Vti    considered' as   paid.     Mortgages    and    charges,    nil. 

W.  Sisson  &  Co.,  Ltd.    (82,295).— Return  dated   October 

2lsl.  V.m.  Capit:il.  £.50.000  in  £1  shart-s  (5.000  preference.  38.000  ordinary, 
i.nd  7.000  deferr.dl.  4.375  preference,  31,711  ordinary,  and  7,000  deferral 
si.  .res  taken  up.  £28.080  paid.  £14.400  considered  as'  paid.  .Mortgages  and 
cb  .rg..s.  debit  bank    l.,il:ime  £7.77li  i:is    2d.  (limit   £15.000), 

Everett   Edgcumbe  &  Co.,  Ltd.    (84,764).— Return   datetl 

July  lllh,  1921.  Capital,  £4:1,000  in  £1  shan-s  (5.000  0  per  cent,  cumul.ilivi' 
preference.  39,»97  or.linarv.  ;ind  3  "A").  3.:)00  preference,  2(i.733  ordin:iry. 
and  3  "  A  •'  sllar.  s  tak.  ij  up.  £I2..ViO  D  .id.  £ir,.'>lG  considered  as  paid. 
.Mortgagee  and  charges,  nil. 

Rural  Electr.icitv    Supply    Co.,    Ltd.    (107,281).— Return 

dated  September  l.iih.  f9-21.  Capil"..l.  £10.000  in  9,500  prefi  rrc-d  shares  c.l  il 
e.-ich  and  lO.OfK)  d.  I.  rr.sl  shari-s  o(  fs.  e.ich.  5,512  preferr.-<l  and  ,5.7)3  del.  rr.-d 
khares  taken  up.  £3,2(i9  9s.  3d.  paid  ll«  ing  £1  per  shar.'  on  2,871  pr.-lerr.-d 
and  Is.  on  5,713  deferred  shares)  and  including  £112  Ifis.  3d.  paid  on  205  sh.ir.s 
forfeile.1.     £2.li41   consi.l...r.sl    as  paid.      Morlg:,g,s  and  ,  harg.  ...   nil. 

W.    R.   Sykes  Interlocking  Signal  Co..    Ltd.   (9.'),078|.— 

Kelurn  dated  rklob<r  19th,  1921.  Capital.  £.-iO,000  in  87.,t00  "  A  "  and  12  ,'i<Kl 
••  B  "  shares  of  10s.  each.  42,297  "  A  "  and  12.500  "  B  "  shares  taken  up. 
.3>  9d.  per  share  called  up  on  42.297  "  A  "  shares.  10s.  per  share  considere<l 
as  paid  on  12,500  "  B  "  and  5s.  per  share  on  42,'297  "  A  "  shares.  Mortgages 
am!  charg-s.  £14,721. 

Newtons,    Ltd.     (48,9.36).- Return     dated     pMi'u I  ■• 

(ni.sl  June  17lh).  1921  lapilal.  £40.00(1  in  £10  shar...  3.2ti5  shares  taken 
111..     f1«.B.''iO    paid.     £14.000    considered    as    paid       Mortgages    and    rliarge.,    nil 

South  Metropolitan  Electric  Light  and   Power  Co..    Ltd. 

i47.».75>  -  Return  dated  March  9lh  (filed  June  8th\  1921  Capital.  £.'.00.000  v 
350.000  ordinary,  150,000  7  per  cent  cumulative  hrst  prelerence.  and  100.00(1 
6  per  cent,  cumulalive  second  preference  shares  of  £1  e.ich.  165.000  ordinarv 
143,468  first  pr.:lerence,  and  96.366  second  preference  shares  taken  up.  £1  prr 
share  called  up  on  l«2..5flO  ordlnarv.  1.18.100  first  preference,  and  90.366  secon.^ 
preference  shares.  £.396.966  paid.  £7.868  considered  as  paid  on  the  remainder 
Mortgages  and  charjrs.  £374,000. 

Brookmlll   Motor   &    Engineering   Co..    Ltd. — Debenture 

dated  October  17lh.  IKl.  to  secure  £2.50.  chargco  on  the  company's  under, 
talcing  and  property,  pr-sent  and  future,  includini-  uncalled  capital.'  Holder  : 
F     F.    C.    Webb     12.    Ab-hurch    f^n-.    EC 

Oswestry  Electric  Lighting  &  Power  Co.,  Ltd.— Particu- 
lar* of  £1.600  debentures  authrjr'rs.v)  October  lllh.  1921;  present  issue  £800. 
charged  on  company's  proprrty,  present  and  future,  including  uncalle.1 
capital,  but  excluding  book  debts,  due  lo  ihe  company  for  ciKrent  supplied, 
and  njbject  to  anv  legal  priorily  attached  lo  the  aecurity  already  given  lo 
l^ndon.    County,    Weatminster  A    Parr's   Bank. 

Swift     Electrical.     Ltd.— Debenture  dated    October   18th, 

1921.  to  secure  £800.  charged  on  the  rompanv'n  undertaking  and  properly, 
present  and  future,  including  uncalled  capital'.  Holder;  J  H  Butler,  94, 
Woodland  Gardena,  N.  10. 


CITY     NOTES. 

The     financial     papers     have    publi-^hrf) 
Barcelona         particulars    of    the    situation    ■w'hich    ha.'^ 

Traction.  Light  :iri.sen,  neces.sitating  the  calling  together 
&  Power  Co.  ot  the  holders  of  the  5J  per  cent,  first 
mortgage  bonds  and  income  bonds,  in 
London  on  November  '2.5th,  for  the  purpose  primarily  of  modi- 
fying the  rate  of  interest  payable  on  the  first  mortgage  bonds. 
.\ccording  to  the  Financial  2'imes.  the  committee  for  the 
bondholders  states  that  at  the  commencement  of  the  Europeau 
war,  conditions  were  such  that  it  was  found  impossible  to 
pay  in  cash  any  of  the  interest  on  the  First  Mortgage  bonds 
or  on  the  Prior  Lien  "  B  "  bonds,  and  provision  was  made 
for  satisfying  such  interest  in  .short-term  notes,  which,  by  the 
arrangement  made  in  1918,  were  subsequently  converted  into 
Income  bonds. 

In  1918  the  hydro-electric  installation  of  the  Ebro  Irrigation 
and  Power  Co. — which  in  191.5  was  in  an  untini.?hed  state — 
was  completed  and  nearly  the  entire  output  was  .sold,  ;ind 
work  on  the  new  installation  at  Camarasa.  which  had  been 
undertaken  to  meet  the  demand  for  aililitioiial  power,  was  well 
adviinced.  The  indu.stral  conditions  in  Barcelona  at  the  con- 
clusion of  the  war  were  .so  encouraging,  and  the  growth  of 
businefss  so  satisfactory,  that  there  was  every  reason  to  assuiiH; 
that  the  power  available  from  the  first  two  units  of  Camarasii 
would  be  rapidly  .sold,  and  the  revenue  from  operation  con- 
siderably increa.sed.  The  directors"  and  bondholders'  commit- 
tee, therefore,  felt  that  they  were  justified  in  recommending 
that  at  least  2  per  cent,  interest  should  be  paid  in  cash  on  the 
Fir.st  Mortgage  bonds,  to  be  increased  to  4  per  cent,  as  from 
the  1st  June.  1921.  This  recommendation  was  approved  by 
bondholders  in  December,  191. >>,  and  from  then  to  the  present 
time  interest  at  2  per  cent,  per  annum  has  been  regularly 
paid,  the  revenue  not  having  justified  a  higher  rate  being 
paid.  By  the  arrangement  the  minimum  rate  was  to  be 
increased  to  4  per  cent,  per  annum  as  from  1st  .lune.  192! . 
but  the  committee  regrets  to  inform  bondholders  that  owing 
to  the  change  in  world  conditions  since  191.'s,  from  thiw 
of  a  trade  boom  to  those  of  w'orld-wide  depression,  with  the 
consequent  disorganisation  in  exchange,  the  revenue  of  thi. 
company  will  not  permit  of  the  interest  being  rai.sed  to  4  per 
cent.,  and  bondholders  will  be  asked  at  the  fiM'thcoming 
meeting  to  agree  that  the  minimum  rate  should  continue  at 
■2  per  cent,  per  annum. 

The  directors'  committee  advise  bondholders  to  agree  to  the 
proposals.  These,  shortly,  are  that  the  minimum  rate  of 
interest  .should  remain  at  2  per  cent.,  but  that  the  maximum 
amount  payable  should  be  raised  from  5i  to  6  per  cent. 

At  the  annual  meeting  held  on  November 
Monte  'Video       10th.  in  London,  Viscount  St.  Davids  .st.ite.l 
Telephone  that  during  the  summer  he  had  been  out  in 

Co.,  Ltd.  the  River  Plate,    and   he    went  to   Monte 

Video  and  made  a  very  careful  inspec- 
tion of  the  company's  property.  He  further  inquired 
into  the  whole  circumstances  arising  out  of  the  present  posi- 
tion of  affairs.  They  did  not  boast  that  they  gave  a  perfect 
telephone  service ;  they  gave  what  was  a  good  service  in  the 
roriditiona  under  which  they  were  permitted  to  work.  The. 
speaker,  according  to  a  report  in  the  financial  Pre.ss,  ."said  that 
llif  company  had  been  at  a  disadvantage  for  a  good  many 
years  in  that  they  had  not  got  a  concession  th:it  would  enable 
them  to  do  the  work  jiroperly.  That  had  been  the  oiit.stiindiiig 
position  for  a  long  time  past,  but  the  DoveinmeMt  had  lately 
made  up  its  mind  that  it  wanted  a  system  of  its  own. 
R<'cet]tly  the  Government  had  made  a  contract  with  the 
Western  Electric  Co.  to  put  in  a  .system,  but  the  contract 
liad  been  made  subject  to  ratification  by  the  Legislature,  and, 
as  far  as  he  knew,  that  ratification  had  not  yet  been  given. 
The  contract  was  also  made  .subject  to  the  capital  being 
raised,  and  when  he  was  over  there  there  .seemed  to  be  no 
prospect  at  all  that  the  Government  would  agree  to  the 
terms,  as  the  conditions  that  the  Americans  were  Reeking 
to  impose  were  undoubtedly  somewhat  onerous.  So  far. 
nothing  ;it  all  liad  lieen  done. 

'I'he  probabilitv   of  a    fiiithcr   recoiisinii- 
The  Zurich  tion    -if  the    Rank    fur   Elektrische    T'nter- 

Rank  lor  nehmungen.    of   Zurich   was   foreshadowed 

Electrical  at  the   annual  meeting   held   in   that   citv 

Undertakings,  on  October  .'51st.  when  it  was  decided  to 
carry  forw.ard  the  balance  of  112,000  fr. 
Supplementing  the  report  for  the  ye.nr  ended  .Tunc  30th,  1921, 
the  management  stated  that  since  the  latter  date  the  bank's 
credit  in  marks,  as  a  result  of  sales  of  marks  and  the  exer- 
cise of  the  right  of  subscription  to  new  sliares,  had  receded 
from  7.5,000,000  to  27,000,000  marks,  of  which  a  sum  of 
f),:")fl0,(KX)  marks  was  already  engaged  for  impending  capital 
increases  of  German  undertakings.  As  compared  with  the 
end  of  .Tune,  the  assets  of  the  bank  at  present  quotations  fln'l 
rates  of  exchange  showed  a  further  depreciation  of  3.000.000 
fr.  The  receipts  from  dividends  :ind  interest  were  being  lur- 
(her   prejudiced  by   the  const;int  fall  in  exchange,   hut  if  the 
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;i,tter  did  not  become  still  worse,  the  surplus  from  the  ordi- 
nary receipts  for  1921-22  would  be  about  sufficisjt  to  cover 
le  legiil  instalment  of  the  redemption  of  the  uncovered  differ- 
nces  in  exchange.  During  the  discu.ssion,  Herr  Wilchek. 
resident  of  the  Bank  fur  Handel  und  Industrie,  stated  that 
IP  Zurich  undertaking  ought  to  undergo  a  fresh  reorganisa- 
iiii,  as  iti  was  necessary  to  renounce  the  hope  of  any  improvp- 
iput  in  exchange.  The  uncovered  exchange  differences  of 
1,000,0(10  fr.  must  completely  disappear  from  the  balance 
leet,  the  ordinary  share  capital  be  extinguished,  and  the 
riority  capital  be  reduced  by  about  50  per  cent.  In  reply, 
ir.  Frey,  president  of  the  bank,  expres.'sed  the  opinion  that 
II  hope  of  an  improvement  m  exchange  should  not  be  aban- 
oned.  Germany,  which  introduced  the  gold  standard  in 
^71,  had  not  only  the  legal  but  also  the  moral  obligation  to 
■store  her  currency  to  the  former  basis.  That  would,  of 
lurse,  occupy  many  years,  and  the  bank  would  have 
1  take  into  consideration  the  question  of  a  further  re-organi- 
ition.  The  time  for  that  must  be  left  to  the  directors,  who 
ould  produce  their  proposals  as  soon  as  the  exchange  situa- 
;on  had  cleared  somewhat,  perhaps  after  the  Washington 
)  lonference. 

The  directors  of  the  Compagnie  GencraJr, 
French  d'lilectricitc  recommend  a  dividend  at  the 

Companies.         rate  of  60  fr.    per  share  for   1920-192],  as 
in  the  previous  year. 
I  The  Socictc  IndusfricUe  des   Telephones,   which  distributed 

dividend  at  the  rate  of  35  fr.  per  share  out  of  net  profits 
•nounting  to  4.119,000  fr.  in  1919-1920,  is  reported  to  have 
med  net  profits  of  7.014.000  fr.  in  1920-1921,  for  which  the 
.te  of  dividend  has  not  yet  been  fixed. 

The  Societe  d-es  Accumiilateurs  Electriques  (Dlnin)  reports 
-ofits  of  592,000  fr.  for  1920-1921.  exclusive  of  any  provision 
ir  depreciation,  as  contrasted  with  l.fi7(i.000  fr.  in  the  pre- 
ding  year.  .A.s  the  statutory  rate  of  interest  of  fi  per  cent. 
IS  already  been  paid  on  the  shares,  no  further  distribution 

in  contemplation,  the  balance  of  246.000  fr.  being  carried 
irward.    The  report  states  that  improvements  had  been  made 

the  accumulators,  which  permitted  of  the  batteries  being 
nt  away  in  a  charged  condition  without  acid,  the  latter  being 
Ided  when  the  batteries  were  required  for  use. 
An  extraordinary  meeting  of  the  Consfrvciions  Electriqiinx 
UOn-Dauphiiii'  held  on  October  l.")th  .s.mctioned  the  in- 
ease  of  the  company's  capital  from  5,000.000  to  10,000,0(K)  fr.. 
/  the  issue  of  cS.(KIO  500-fr.  shares,  with  a  luemium  of  23  fr. 
An  extraordinary  meeting  of  the  Forcen  Motrices  de  la 
ochette  et  de  Quincainpoi.r  ha.s  approved  the  raising  of  this 
mpany's  capital  fi-om  1.0(KlOno  to  3.000,000  fr.,  the  inci'ease 

be  expended  as  follows  :— 40<1.000  fr.  for  the  assets  of  the 
iciete  Sartboisp  d'Blectricite ;  500,000  fr.  for  those  of  the 
Kietc  d'Electricite  de  la  Sarthe;  1.000.0<ll)  fr.   for  the  a.-^sets 

the  OuiniiiiTi  Francai.st^  d'Electricite:  and  100,000  fr.  for 
086  of  the  Compagnie  Generale  des  Hots  Electriques.  The 
irces  Motrices  Co.  has  now  changed  its  name  to  Energie 
lectrique  Maine-Anjou. 


Electric  Construction  Co.,  Ltd. — The  directors  have  de- 
ired  interim  dividends  at  tiie  rate  of  7  per  cent,  per  annum 
1  the  preference  and  0  per  cent,  per  annum  on  the  ordinary 
ares,  both  less  tax,  in  respect  of  the  profits  for  the  vear 
iding  in  next  March. 

Companies  to  be  Struck  off  the  Refjister.— The  followinii 
e  tobe  struck  off  the  rogi.ster  within  three  months  ludess 
use  is  shown  to  the  contrary  : — 


Blickpool  Elc 
Uritisii  Lamp 
Klectric  Gens 
Klectr 
Simple 


ManufHctii 
rating  .Stati 
Kquipment 


ays  (South).   Ll,i 


Manaos  Tramways  &  Light  Co. — The  financial  Press 
■:teR  that  the  onliniiry  meeting  of  this  company  will  be  held 
9.  Cloak  Lane.  E.C.J.  on  Monday  next,  but  in  (■(.n.so(|iiciirf 
the  appointment  of  tlie  receiver  and  manager  there  arc  no 
counts  available   for  presentation   to  the  shareholders. 

United  Electric  Tramways  Co.  of  Caracas,  Ltd. — .X  ili\i- 
nd  of  8  per  cent,  less  tax  for  the  year  is  announced  in  the 
nancier.  .£14,852  is  carried  forward  .subject  to  E.P.Ii.  ami 
'rpor.ition   profits  ta\. 

American  Telegraph   &   Telephone  Co .\ci  .irdini;  (o  the 

nanciai  News,  the  $50.(HKI.(K10  bond  issue  of  this  company 
8  been  five  times  over-suhscrihed,  this  testifying  to  the 
undance  of  money  seeking  invt-stment. 

Stock  Exchange  Notice.— The  undcnnentioned  have  been 
aered  to  lie  officially  quoted  :  — 

United  River  Plate  Telephone  Co.— lOS.IXX)  ordinarv  sliaie.^i 
£5  each,  fully  paid  (Nos.  324.001  to  432,000). 

Indian   Electric   Supply    and  Traction    Co.,    Ltd.— .\n   in- 

■im  dividend  of  3  per  cent,  on  the  ordinarv  shares  has  been 
<:'lared. 

Chloride  Electrical  Storage  Co.,  Ltd.— A  dividend  of  5  per 
fjit.  actual  on  the  ordinary  shares,  tax  free,  ha.s  been  declared. 


British  Thomson^Houston  Co.,  Ltd.— The  "  Times  "  City 

Editor  stated  in  Wednesday's  issue  that  underwriting  arrange- 
ments were  bemg  made  on  that  day  for  the  issue  of  £1..500,(XiO 
7  per  cent,  mortgage  debenture  stock  of  this  company  at  the 
price  of  92}.  The  prospectus  will  probably  be  published  next 
week.  The  is.sue,  which  forms  part  of  a"  total  of  ^63.000.000. 
will  be  repayable  by  May  1st.  1962,  by  the  operation  of  a 
sinking  fund  beginning  next  year. 

North  Melbourne  Electric  Tramways  &  Lighting  Co.— The 

financial  Pre.ss  states  that  the  gro.ss  receipts  for  the  vear 
ended  September.  1920,  were  ;e.53,GS3,  against  je45,764  in"  the 
previous  year,  and  the  net  revenue  was  Jei3.232  against 
£11,228. 


STOCKS    AND    SHARES. 


TUESD.AY    EVKNING. 

The  strength  of  most  Stock  Exchange  markets  continues 
unabated.  There  is  plenty  of  money  available  for  investment 
in  gilt-edged  issues.  One  after  another,  substantial  lines  of 
stock  are  offered  to  the  public,  and  these  find,  as  a  rule,  a 
home  readily  enough.  At  all  events,  there  is  no  difficulty  in 
getting  them  underwritten,  and  this  is  what  the  promoting- 
houses  desire  first  of  all.  The  railway  markets  are  not  exciting. 
Undergrounds  have  given  way  in  consequence  of  the  proposal 
of  the  L.C.C.  to  re-institute  penny  fares  on  the  trams.  It  is 
thought  that  this  step  may  have  to  be  followed  by  the 
L.G.O.C.  on  those  routes  over  which  there  is  tram  competi- 
tion. Coming  at  a  time  when  the  company  is  contemplating 
i'ig  exten.sions  and  capital  expenditure,  any  prospect  of  diminu- 
tion of  fares  puts  a  little  anxiety  into  the  minds  of  stock- 
holders. Therefore  Underground  Incomes  are  down  to  66i. 
and  the  flO  shares  to  30s.  Metropolitan  Consolidated  is  J- 
down,  but  Districts  gained  the  same  fraction. 

The  international  event  of  the  week  has  been  the  propo.sal  of 
the  United  States  to  Great  Britain  and  .Tnpan.  that  the  three 
countries  .should  agree  upon  a  battleship-building  holiday  for 
ten  year,-,.  On  the  strength  of  this,  armament  shares  promptly 
dropped,  \ickers  were  12s.  and  gave  way  to  10s.,  Armstrongs 
following  less  rapidly,  but  in  the  same  direction.  There 
has  been  a  trifling  rally  from  the  worst,  on  the  assumption 
that,  in  any  case,  it  will  be  months  before  anything  definite 
is  done.  The  bold  suggestion  would  be  gladlv  welcomed  if  it 
were  felt  to  be  practicable  in  the  light  of  the" insular  position 
ot  this  country,  the  present  unemployment  difficulties,  and  the 
steady  resuscitation  of  German  industry.  There  is  plenty  of 
material  upon  which  the  theorists,  statesmen,  and  otherscan 
sharpen  their  wits.  Apart  from  the  heaviness  in  Aniiament 
shares,  the  mere  prospect  of  freedom  for  ten  vears  from  ex- 
ce-ssive  naval  charges  has  helped  the  strength  "of  the  tone  in 
gilt-edged  stocks  and   shares. 

The  Eiver  Plate  Electricity  Co.  has  sent  out  a  letter  to 
the  holders  of  the  5  per  cent,  debenture  stock,  in  which  tlie 
secretary  says  : — 

"  We  shall  be  glad  if  you  will  present  the  certificate  for 
debenture  stock  held  by  you  to  be  exchanged  for  a  new 
certificate  to  bear  reference  to  the  Deed  of  22nil  .June,  1914. 
whereby  there  was  secured  to  the  Trustees  for  the  benefit  of 
the  stockholders  a  fixed  mortgage  charge  upon  certain  herit- 
able property  of  the  company  at  I.a  Plata  and  a  floating 
chargtx  upon  its  undertaking  and  all  other  as,sets." 

This  has  aroused  comment  from  the  fact  <if  the  matter 
having  been  apparently  overlooked  for  no  less  than  .seven 
years,  and  .some  .stockholders  arc  inclined  to  wonder  wliv 
the  step  now  proposed  was  not  taken  previously. 

.Matters  in  Alexico  seemed  to  luive  marched  once  more  to 
their  favourite  deadlock.  President  ( ibregon  cannot  arrive 
.ij  a,  satisfactory  basis  for  agreement  with  the  Uniteii  States 
I'inaucial  Commissiim  with  regard  to  a  formuUi  agrt>eable  to 
both,  which  shall  enable  recognition  of  Mexico  by  .America, 
and  the  subsequent  issue  of  a  loan  from  the  latter  to  the 
fiirmer.  Efforts  are  still  being  made,  we  under.stand.  to 
bring  about  a  frame  of  mind  compatible  with  the  dignitv  of 
I'lith  parties,  luit  suflicicntly  (diMi>laceiit  to  enabW  Muitu:il 
asiieement  to  be  rciiched.  Meanwhile,  as  is  natural,  prices 
ol  Mexican  issues.  Government,  utility,  mining  and  railway, 
'ontinue  to  languish,  and  this  is  the  reason  why  prices  of  the 
Mexican  tramway  and  lighting  companies  have  been  depres.sed 
during  the  past  few  weeks.  Mexico  Tramways  First  mort- 
gage bonds  are  4  points  lower. 

Charing  Cross  Ordinarv  at  4}  are  J  up,  and  St.  James's  at 
("vl  are  similarlv  better.  The  electric  lighting  market  is  pood 
throughout.  County  of  London  new  debenture  stock  has 
ri.sen  to  8  premium.  Metropolitan  Electric  Extension  deben- 
ture is  better  at  104.  South  Metropolitan  preference  hard- 
ened to  16s.  3d.  The  improvement  has  extended  to  the 
manufacturing  group. 

General  Electrics  at  17s,  6d.  are  9d.  higher,  and  ris«\s  have 
occurred  in  Electric  Constructions,  English  Electric  ordinary 
and  preference,  and  Siemens.  Recent  unea.siness  has  been 
replaced   by  a   better  tone,  and  prices  had  slumped   to  such 
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levels  as  tempted  speculative  purchasers  to  take  a  hand.  In 
addition  to  this,  there  came  a  little  buyinp  into  the  market 
on  behalf  of  i>eople  who  had  bought  shares  at  substantially 
higher  figures,  and,  who  were  content  to  average  at  the  present 
levels. 

Cable  manufacturing  shares  are  also  better.  Callenders 
improved  to  27s.  6d.,  and  the  company's  li  per  cent.  "  B  " 
preference  shares  are  higher  at  £1.  Henleys  have  risen  to 
29s  3d.,  the  preference  to  3  5/16.  Telegraph  Constructions 
are  unchanged  at  21J.  .Ajnongst  other  miscellaneous  issues 
mav  be  mentioned  India-RuHber  shaves,  which,  nominally 
13s!  9d.,  changed  hands  the  other  day  at  lis.  9d. 

Shanghai  Electric  ordinary  at  1-5  are  10s.  higher,  .\tiglo- 
Argentine  Tramways  5  per  cent,  debenture  stock  at  64J  is  H 
up.  Metropolitan  Electric  4i  per  cent,  irredeemable  deben- 
ture advanced  to  57i.  Manaos  Tramways  first  debenture  at 
49J  is  8  points  down,  which  is  not  very  surprising,  consider- 
ing the  financial  condition  of  the  company. 

Marconi's  eased  off  to  32s.  (id.,  and  other  wireless  shares 
are  dull.  Cable  stoi-ks  are  scarcely  so  steady,  there  being 
.small  falls  in  Eastern  Telegraph  ordinary  and  Anglo-.\merican 
preferred.  Chili  Telephones  shed  J;  T'nited  River  Plates, 
however,   hardened  to  51 

Rubber  shares  are  again  better.  The  price  of  the  material 
is  within  a  few  farthings  of  Is.  a  lb.,  and.  with  very  little 
st<x:k  about,  substantial  buying  orders  from  the  North  and 
Midlands  caused  material  recoveries  in  share  prices.  The 
market  continues  firm,  though  it  is  noticeable  that  upon  any 
profit-taking  the  list  easily  yields  ground.  Business  in  the 
rubber  and  other  industrial  sections  is  better  than  it  was  at 
the  beginning  of  the  month.  Tlie  reduction  in  the  Bank  Eat<' 
is  obviously  bringing  a  gixid  deal  of  new  capital  into  all  the 
markets. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 

Ho^iE  Electricity  Companies. 

Dividend.  Price 

^ ' — s.     Nov.  15,  Rise  or 

1919.  1930.  1921.  fall. 

Brompton  Ordinary 13  11  68  — 

Charing  Cross  Ordinary                    ..  7  8  4*  — 

do.      do.           do.       4J  Pref.    ..  U  U  Si  — 

Chelsea 4  6'  3$  — 

City  of  Lindon 18  14  28  9  — 

do.       do.         6  per  cent.  Pref. . .  6  6  17/6  — 

County  of  London         8  8  83  — 

do.              do.     5  per  cent.  Pref.. .  ti  6  7^  — 

Kensington  Ordinary 7  fl  4i 

liondon  Electric 2»  2i  1  — 

do.          do.        6  per  cent.  Pref.. .  6'  6  3  — 

Metropolitan 6  7  .1?  — 

do.                     4*  per  cent.  Pref...  4*  4)  2Vj  — 

St.  James'  and  Pall  Mall        . .         .  12  12  63  J-  i 

South  London fi  7  2|  — 

South  Metropolitan  Pref 7  7  16/3  +6d. 

Westminster  Ordinary 10  10  5J  — 

Anglo-.\ni.  Tel.  Pref 6         6  82*  — U 

do.              Def 14        U  17"  -  " 

Chile  Te'ephone           6  6  SJ  —J 

Cuba  Sab.  Ord 7  7  7  — 

Eastern  Extension        10  in  16*  — 

Ea'^tflm  Tel   Ord 10  in  163*  -1 

Globe  Tel.  and  T.  Ord 10  10  16j  — 

do.        do.          Pref 6  6  V,  — 

<;reat  Northern  Tel 22  24  2.S  •    * 

IndoEoropean 10  10  30 

Marconi 25  15  IJ  -    ,'s 

Oriental  Telephone  Ord 12  12  2  — 

United  R.  Plate  Tel 8  8  6S  +    /, 

West  India  and  Panama        ..  Nil  Nil  5/-  — 

Western  Telegraph 10  10  16J  — 

Hume  Rails. 

Central  London  Ord.  Assented        ..  4  4  49J  — 

Mctropoliun IJ  1.*  23  -» 

do.           District            ..  Nil  Nil  16H  +  .? 

Underground  Electric  Ordinary     . .  Nil  Nil  lA  —  \ 

do.            do.        "A",.        ..  Nil  Nil  6/"  — 

do.            do.    Income..        ..  4  2  66*  —2 

FOBEIGN  TltAMS,   &C. 

Anglo-Arg.  Trams,  First  Pref.        . .  6*  12*  3|i  — 

do.           do.       and  Pref.          ..  Nil  5?  2W  — 

do.           do.       6  per  cent.  Deb.  5         5  64^  +1) 

hrazil  Tractions           Nil  Nil  29  -1 

British  Columbia  Elcc.  Rly.  Ptce...  6          6  58  —1 

do.            do.            Preferred  . .  5  98/-  51  — 

do.            do.            Deferred    ..  8  124/-  58  -fl 

do.           do.            Deb.             .  1}  4J  .58).  — 

Mexico  Trams.  6  per  cent.  Bonds  . .  Nil  Nil  52'  -  4 

do.       do.  6  per  cent.  Bonds  . .  Nil  Nil  Sti 

Mexican  Light  Common  Nil  Nil  10 

do.             Pref Nil  Nil  25 

do.              1st  Bonds      . .         . .  Nil       6  62* 

MANMALlrRINO  COMPANIth. 

Babcock  4  Wilcox         IB  18  a,>  — 

British  Aluminium  Ord 10  ID  18/9  — 

British  Insulated  (W 16  IS  li  — 

Callenders                      16  16  iji  -t^   ,', 

5}  Pref 6*       64  18/9  — 

Crompton  Ord 10"  10  14/6  — 

Edison-8wan       10  —  6/.  — 

do.      do.    S  per  c-nl.  Dib.        ..  5         5  67  1 

Blectric  Construction 10  10  17/6  +9d. 

English  Electric            8          8  10/9  +8/3 

do.             Prof 6  12/6  *■  -h 

Oen.  Elec.  Prel 64        6*  16/6  -f«d. 

do.        Ord 10  10  17/6  •^9d. 

Henley       i;  15  29/8  -^l/9 

do.     4*  Pref 4*       4*  SrV.  ■^   /c 

India-Rnbber  10  —"  il  — 

Met.-VickcrB  Pref 8         8  \\i  — 

Siemens  Ord . .  10  10  Jlj  +9d. 

Telegraph  Con 20  20  21}  — 

•  Dividends  paid  free  of  Income  Tax. 
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MARKET    QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figrures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstancea. 


Wednesday 

November  16th. 

CHEMICALS,    d>o. 

Latest 
Price. 

Fortnight'! 
Inc.  or  Deo. 

m  Acid,  OxaUc 

.   pet  lb. 

9d. 

IJd.  inc. 

a  Ammoniac  Sal           

.   per  ton 

1'6S 

«  Ammonia,  Muriate  (large  crystal 

„ 

;Ee8 

m  Bisulphide  of  Carbon 

„ 

a  Borax 

„ 

£31 

«  Copper  Sulphate       

£30 

«  Potash,  Chlorate 

.    per  lb. 

6Jd. 

m       „        Perohlorate 

„ 

bd. 

a  Shellac 

.  per  cwt. 

£17 10s. 

1-1  in.'. 

a  Sulphur,  Sublimed  Flowers 

1, 

£15 

ill  dec. 

m        „         Lump 

£14 

i'l  dec. 

a  Soda,  Chlorate          

.    per  lb. 

3id. 

a      „      Crystals           

.   per  ton 

£7 

a  Sodium  Bichromate,  casks 

.    per  lb. 

6id. 

M.dec. 

METALS.    &c. 

p  Babbitt's  Metal  Ingots 

.   per  ton 

£90  to  £376 

c  Brass  (rolled  metal  2"  to  12"  basis)   per  lb. 

103d. 

c      „      Tubes  (solid  drawn) 

1/01  to  1/04 

c      „       Wire,  basis      .. 

lljd. 

c  Copper  Tubes  (solid  drawn) 

„ 

l/2i 

c       „       Bars  (best  selected) 

.  per  ton 

£101 

c       „       Sheet  

M 

£101 

c       „       Rod 

,4 

£101 

i       „       (Electrolytic)  Bars 

£76  lOj. 

£1  lOs.  inq. 

a       „                 „            Sheets 

„ 

£145  lOs. 

i       „                 „             Wire  Rods 

£92  lOii. 

£1  10s.  inc. 

a       „                 „            H.C,  Wire. 

,    per  lb. 

Hid. 

id.  inc. 

/  Ebonite  Rod 

8/6 

/       „         Sheet 

SI- 

a/9 

a  German  Silver  Wire 

. 

b  Qutta-percha,  fine 

„ 

12/6 

b  India-rubber,  Para  fine 

l/2i 

id.  inc. 

/  Iron  Pig  (Cleveland  Warrants)   . 

per  ton 

Nom, 

;      „    Wire,  galv.  No.  8,  P,0,  qua 

,        „ 

£29 

g  Lead,  EngUsb  Pig 

It 

£35  6s. 

10/-  inc. 

(  Mercury           

.  per  hot. 

£9  lOs.  to  £10 

e  Mica  (in  original  cases)  smaU     . 

.    per  lb, 

3d,  to  8/- 

e      „            „              „       medium . 

M 

4/-  to  8/- 

e      „             ..              „       large      . 

■I 

10/-  to  30/-  &  an 

p  Phosphor  Bronze,  plain  castings 

„ 

p          „             „  rolled  bars  and  rods         „ 

p         „            „  rolled  strip  &  sheet 

d  Silioium  Bronze  Wire 

.    per  lb. 

1/8 

Id.  inc. 

r  Steel,  Magnet,  in  bars 

II 

1/8 

a  Tin,  Block  (English) 

.  per  ton 

£166  10s.  to  £167 

£2to£310s.ln, 

a    „      Wire,  Nos.  1  to  18      .. 

.    per  lb. 

3/6 

p  White  Anti-friotion  Metals 

.  per  ton 

£66  to  £376 

a  a.  Boor  i  Oo, 
c  Thos.  Bolton  &  Sons,  Ltd, 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
/  India-Rubber,  Qutta-Peroba  and 
Telegraph  Works  Co,,  Ltd. 

r  W.  F,  Dennis  t  Oo 


(Jaotatlons  supplied  by— 

g  James  A  Shakespeare, 

b  Edward  Till  &  Oo, 

/  Boiling  &  Lowe, 

/  Richard  Johnson  &  Nephew,  Ltd, 

a  P,  Ormlston  &  Sons, 


Water  Power  ia  Finland. — Mr.  Hugo  Malmi,  one  of  the 
engineering  members  of  the  Finnish  State  Water  Power  Com- 
mittee, which  has  under  consideration  the  question  of  utilising 
the  falls  of  the  Imatre  for  railway  and  other  purposes,  states 
that  so  far  only  the  smaller  waterfalls  in  the  country  have 
been  brought  into  use,  although  these  represent  a  total  of 
'2<l0,000  h.p.,  apart  from  steam  generating  .stations.  It  is  jal- 
culated  that  if  the  consumption  of  power  grows  in  tiie 
same  proportion  as  in  pre-war  times,  an  additional  300,000 
h.p.  will  be  required  in  ten  years'  time.  The  (^lovernment 
proposes  tfi  combine  some  of  the  lesser  falls  with  the  Imatre. 
and  the  total  amount  to  be  paid  for  the  expropriation  of  the 
former,  and  of  adjoining  land,  has  been  appraised  at  .5,072.000 
I'innish  marks,  which  sum  has  already  been  sanctioned  by  the 
Parliament,  it  is  not  expected  that  the  proposed  hydro-elec- 
tric works  on  the  Imatre  will  be  able  to  supply  power  for 
five  years.  The  method  of  financing  the  undertaking  has  not 
yet  been  .settled,  but  it  is  suggested  that  a  joint  stock  company 
may  be  formed  for  the  purpose  and  the  State  hold  a  large 
financial  interest  therein,  particularly  as  the  State  railways 
are  to  be  converted  to  electric  traction. 

Ilie  Imatre  scheme  is  said  to  have  awakened  interest  in  other 
countries,  and  foreign  experts  have  visited  the  site  of  the 
projected  works,  and  also  sought  information  on  the  question 
at  the  office  of  the  Water  Power  Committee. 

Reduction  of  Electrical  Fires  in  the  United  States. — Ac- 
cording to  a  recent  compilation  it  appear.s  that  out  of  1.38,553 
fires  which  occurred  in  1919.  only  3,568.  or  '2.57  per  cent  .  were 
of  electrical  origin.  More  recent  reports  state  that  in 
Cambridge,  Mass.,  in  1920  there  were  780  alarms,  with  a 
total  fire  loss  of  $431,905.  Only  one  fire  was  of  electrical 
origin.  In  Springfield,  Mass.,  there  were  1,002  fires,  with  a 
total  fire  loss  of  $360,115,  of  which  only  three  were  due  to 
electrical  causes.  In  Carthage,  Mo.,  there  were  04  fires,  only 
one  being  caused  by  defective  wiring.  It  is  said  that  56 
cities  and  towns  have  reported  no  fires  of  electrical  origin 
during  ]9'20.  The  total  fire  loss  for  these  cities  and  towns  wa» 
over  $1.600,000.— .Sc(>«/i7;c  American. 
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The  Sw.iction  of  the  Best  Form  of  Spark  Gap  fou  Dielectric  Strength  (Breakdown  Voltage)  Tests. 


We  have  received  from  Mr.  E.  B.  Wedmore,  director  and 
secretary  of  the  British  Electrical  and  Allied  Industries  Re- 
.search  Assiwiation,  the  following  communication  :  — 

This  problem  is  one  of  those  arising  out  of  researches 
initiated  by  the  Institution  of  Electrical  Engineers,  which  has 
been  transferred  to  the  Electrical  Research  Association,  and 
owing  to  the  importance  and  immediate  value  of  the  results 
obtained,  it  is  decided  to  make  some  of  these  public  in  ad- 
vance of  other  information. 

These  results  lead  to  the  conclusion  that  spherical  electrodes 
should  be  employed,  and  it  is  recommended  that  they  should 
be  half  an  inch  in  diameter  and  spaced  0.1.5  inch  apart.  Such 
electrodes  prove  to  be  very  sensitive  to  the  presence  of  con- 
taminating particles  of  moisture  and  fibrous  and  other  ma- 
terial. The  use  of  spherical  electrodes  admits  of  an  accurate 
calculation  of  the  maximum  stress  to  which  the  oil  is  sub- 
jected. 

The  Association  is  indebted  to  Mr.  A.  R.  Everest  and  the 
British  Thomson-Houston  Co.,  Ltd.,  for  a  valuable  contri- 
bution to  this  subject  contained  in  a  report  summarised  below, 
which  establishes  two  facts  of  the  first  importance  :  — 

1.  That  different  forms  of  electrodes  show  widely  different 
degrees  of  sensitiveness  to  the  presence  of  contaminating 
matter.  The  uniformity  of  results  obtained  by  the  use  of  a 
needle  pomt  electrode  is  proved  to  be  due  to  want  of  sensitive- 
ness of  such  an  electrode  to  the  presence  of  contaminating 
matter,  and  therefore  indicates  the  unsuitability  of  this  type 
of  electrode  for  the  purpose  in  question. 

2.  That  the  relationship  between  the  test  results  obtained 
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EiQ.  1. — Variation  of  Breakdown  Voltage  in  Oil  with  Length  of  Gap. 

with  different  kinds  of  electrodes  cannot  be  expressed  by  fixed 
ratios  because  the  results  arc  dependent  upon  the  quahty  of 
oil  tested  with  special  reference  to  the  amount  of  contaminat- 
ing matter  it  contains. 

Infldencb  of  the  Form  and  Dimensions  of  Spark  Gaps  on  the 
Observed  Breakdown  Voltage  in  Oils. 

Various  types  and  settings  of  spark  gaps  are  in  use  for  com- 
mercial testing,  principally  : — 

J-in.  disks  spaced  0.2  in.  apart, 
l-in.  disks  spaced  0.1  in.  apart. 
1-in.  spheres  spaced  O.l.'i  in.  apart. 
Needle  points. 
Point  and  disk. 
It  is  desired  to  ascertain  the   relation   between   them,   and 
the  relative  merits  of  e  ich  type. 

Table  I  shows  the  results  obtained  by  variims  investigators 
(including  the  present  investigation)  with  several  different 
types  of  electrodes,  and  in  each  case  with  a  gap  setting  O.l.'i  in. 
The  tests  are  arranged  in  the  order  of  goodness  of  the  oils 
indicated  by  the  sphere-gap  tests. 

l-iy  (examination  of  the  figures  it  will  be  .seen  that  tlic 
effect  of  thoroughly  drying  and  filtering  the  oil  .shows  up  to 
the  most  marked  extent  in  tests  with  sphere  gaps;  to  a  some- 
what lesser  extent  with  dislcs;  while  icntx  with  needle  points 
or  point  and  plate  do  not  indicate  the  quality  of  the  oil  as 
regards  wetness  or  dirt. 

The  relative  values  of  results  obtained  with  different  types 
of  electrodes  on  a  particular  oil  depend  therefore  upon  the 
quahty  of  the  oil  itself. 


1.  AJ.E.E..  Vol.  XXIX,  1910. 

2.  I.E.E.,  Vol.  XIV,  1910.  .  .,  ,.      1 

3.  Report  of  the  Electrical  Apparatus  Committee,  National 
Electric  Light  Association,  June,  1917. 

4.  G.E.  Review,  August,  1915,  and  elsewhere.  „ 

5.  "  Electrical  Insulating  Properties    of    Transformer   Oil, 
Report  No.  25  of  the  third  section,  Electrotechnical  Labora- 
tory, Tokio,  Japan. 

The  Present  Investigation. 
This   was  initially   undertaken  to  estabhsh   a  basis   which 
would  permit   the   correlation   of   measurements   taken   with 
different  types  of  spark  gaps  upon  commercial  oils. 

The  conditions  were,  therefore,  ar- 
ranged to  secure  the  following  features  :— 

(a)  A  good  commercial  grade  of  oil. 

(b)  Neither   unduly    dry   nor    unduly 

(c)  Uniformity  in  quahty  throughout 
the  tests.  . ,    ,  ,  ,^ 

(d)  Precautions  to  avoid  false  results 
due  to  foreign  matter  on  the  spark  gaps 

and  testing  vessels. 

(e)  Tests  with  each  type  of  spark  gap 
to  cover  a  working  range  up  to  above 
30,000  volts. 

Oil  Tested.— The  oil  used  was  the 
Vacuum  Co.'s  Gargoyle  A.P.  in  the  con- 
dition received;  it  was  brought  to  the 
laboratory  in  two  5-gallon  steel  drums 
which  had  been  properly  cleaned,  dried 
and  filled  from  one  large  drum.  . 

The  Electrodes.— Ihe   electrodes   used, 
as  shown  in  fig.  5.  were  two  i-in.  dia. 
spheres,  two  Mn.  dia.  disks,  two  needle 
points  and   a  needle  point   with  a   1-in. 
dia.    disk.     The   sphere    and   disk    elec- 
trodes were  of   brass  mounted   on  bras.s 
rods  tapped  with  a  2  B.A.  thread.     The 
needle     point     electrodes     consisted     of 
gramophone     needles      ("  His     Master's 
Voice  ")  held  in  split  brass  tubes.  These 
needles  proved   to  have  points  with  a  radius  of  0.0018  inch. 
New  needles  were  fitted  after  each  breakdown,  except  in  one, 
or  two  tests  with  the  0.05  in.  gap.    In  the  case  of  the  spheres, 
fresh  points  on  the  surfaces  were  brought  opposite  each  other 
after  half  the  total  number  of  breakdowns  had  been  made. 
The  lengths  of  the  gaps  were  adjusted  to  hardened  st*el  gap 
gauges.  In  all  cases  the  common  centre  line  of  the  electrodes 
was  horizontal.  . 

The  Containing  Vessel—The  tests  were  made  in  a  small 
rectangular  glass  cell,  the  oil  being  1  in.  above  the  electrodes. 

Cleanino  the  Electrodes  and  Container.— The  dielectric  pro- 
perties of  oil  being  much  affected  by  the  presence  of  fibrous 
dust,  the  following  precautions  were  taken  to  remove  siieh 
<lust  left  on  the  electrodes  and  the  in.side  of  the  containing 
vessel  after  cleaning  them  with  cotton  cloths:  — 

A  small  quantity  of  oil  was  introduced  into  the  containing 
vessel  and  the  gap  between  the  electrodes  adjusted.  Ihe 
potential  of  one  of  the  electrodes  was  then  rai.sed  as  high  as 
possible  without  causing  a  breakdown  in  the  oil  in  order  to 
attract  the  dust  particles  to  the  electrodes  and  into  the  region 
between  them  bv  the  electrostatic  force.  After  about  a 
quarter  of  a  minute  the  electric  potential  was  removed,  tho 
electrodes  taken  out  and  washed  by  pouring  fresh  oil  over 
them,  and  the  oil  in  the  containing  vessel  poured  away. 

•  The  N.E.L.A.  (Ref.  15)  gives  40.000  V  with  i-in.  spheres 
as  equal  to  22,000  V  with  1-in.  disks  spaced  0.1  in.  apart. 
Other  determinations  show  that  this  corresponds  to  29,(K)0 
V,  with  J-in.   disks  spaced  0.15  in.  apart. 

tPeek  states  that  the  oil  gave  41.000  V  r.m.s.  tested  be- 
tween i-in.  disks  spaced  0.2  in.  apart. 
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This  process  of  collecting  and  removing  the  dust  particles 
was  repeated  two  or  three  times  after  the  cleaning  of  the 
electrodes  with  a  cotton  cloth,  after  which  from  20  to  25 
breakdown  tests  would  be  made  before  the  electrodes  were 
again  cleaned. 

Procedure  of  Test. — The  r.m.s.  value  of  the  breakdown  volt- 
age was  recorded  for  each  oil  sample,  and  only  one  breakdown 
was  made  with  a  sample.  The  mean  of  ten  such  readings 
with  a  particular  gap  length  was  taken  as  the  breakdown  volt- 
age corresponding  to  that  pap  length.  The  voltage  at  which 
the  first  preliminary  spark  passed  in  each  sample  was  also 
observed:  with  the  two  needles  and  needle  disk  electrodes. 
the  sparking  was  violent  and  almo.st  continuous  at  potentials 
just  below  the  breakdown  value. 


generully  employed  in  commercially  checking  the  quaUty  of 
the  oil. 

As  indicated  in  Table  I.  spheres  give  higher  values  than 
disks  for  oil  which  is  extremely  free  from  moisture  and  dirt. 

j-iH.  Disks  and  1-in.  Di.s/i».— The  relation  between  j-in. 
disks  spaced  0.2  in.  and  1-in.  di.sks  spaced  U.l  in.  apart  has 
been  carefully  determined  by  the  General  Electric  Co., 
TT.S..^..  for  oil  in  commercial  condition,  and  is  .shown  in  curve 
lit;.  4. 
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Pui.  2.— On,  Spark-gap  Tkst. 


Pig.  3. — Cdrvks  showing  Pkkckntagk 

Deviations  of  Individual  REAniNGs 

FRO.M  THE  Mean. 


Results. 
curves  in 
Both  the 
shown  in 


B.D. 


— The  average  breakdown  values  are  shown  on 
fig.  2,  each  point  being  the  mean  of  ten  readnigs. 
breakdown    and    preliminarv    sparking   values   ar^ 

Table  TT. 

T.\BT.E  II. 
(Average)   Values  Observed    (r.m.s.). 
=  Breakdown.        P.Sp.  =Preliminary  Sparking. 


Spaolng. 

i"  apheres. 

i"  disks.            Needle  points. 

Point  and  plate. 

B.D.       P.Sd. 

B.D.       P.8p. 

B.D.       P.Sp. 

B.D.        P.Sp. 

0025" 

3,570     2.940 

— 

S.CiO       7.075 

0-05" 

5,712     4.3.54 

<;.510     4,ti80 

11.950     8.140 

12.'.'.".0      ,S.-J5i; 

0075" 

__ 

8.950     (;,220 



0100" 

13.185     7..5S3 

I4..5U0     7.380 

17.700   13. .500 

I5.!isii     ll.Klo 

o-ir," 

I9..530  11,140 

19,060  11.070 

22,090   1(1.300 

01 7.5" 

—            1 

p.i.iiiiii    il.r„sii 

0200" 

27.1«0  15,340   27,900  22,080 

24,400   18.7.50 

(r2.-.0" 

—  . 

26.730  20.390 

23.340    17.3(;o 

In  order  to  determine  the  errors  which  might  be  introduced 
by  burning  of  the  needle  points  by  spark  or  otherwise,  a 
special    test   was  made,    from    wliicli    it    was   found   that   the 
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Pid.  4.— Comparison  betwken  Oir.-TP.sTiNo  (;at'.s. 

l)urninR  of  the  needle  point  by  arcing  did  not  sensibly  alTcct 
the  result,  .so  long  as  the  spacing  was  maintained. 

Geneiial  Deddctions. 
Splteres  and  Disks.— Tw,,  J-ia.  disks  and  two  i-in.  spheres 
at  the  same  spacing  have  practically  equal  values  for  oil  ncA 
•bnormally  dry  and  clean,  and  nithin  the  range  of  test  values 


Needle  Points. — For  .sniiiU  settings  (below  O.l.'i  in.)  these 
give  higher  values  than  disks  or  spheres  at  the  same  spacing. 
For  .spacings  above  0.18  in.,  the  results  with  needle  points 
are  seen  to  be  lower. 


Pio.  5.— Electrodes  Used  in  the  Tests. 

As  indicated  in  Table  I,  tests  with  needle  points  do  not  in- 
dicate the  quality  of  the  Oil  as  regards  wetness  or  dirt. 

Point  and  Phite. — For  small  spncings  and  with  the  jilane 
of  the  plate  vertical,  these  give  results  very  similar  to  needle 
points.  Examination  of  numerous  records  shows  that  results 
in  general  depend  largely  upon  the  diameter  of  the  plate 
(particularly  with  other  than  small  spacings),  and  also  upon 
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the  position  of  the  plane  of  the  plate,  i.e.,  whether  horizontal 
or  Vertical. 

Irregulariij/  of  Ueadings. — Curves  in  fig.  3  show  the  per 
cent,  deviations  of  the  individual  reading^s  from  the  mean  Of 
each  set.  It  will  be  seen  that  with  oils  of  the  character 
tested,  the  widest  deviations  occur  when  tested  With  spheres 
or  with  plates,  while  readings  with  needle  points  (or  point 
and  plate)  are  much  more  uniform.  This  is  associated  with 
the  fact  noted  above,  that  tests  with  needle  points  do  not 
indicate  the  presence  of  moisture  or  impurities. 

Preliminarii  Spnrkinrj. — The  observed  values  of  the  first 
preliminary  sparking.'  (P.Sp.)  .are  shown  in  Table  IT.  When 
testing  between  nppdle  points,  or  between  point  and  disk 
electrodes,  the  sparking  was  violent  and  almost  continuous  at 
potentials  just  below  breakdown  value. 


THE     INSTITUTION     OF     ELECTRICAL 
ENGINEERS. 


By 


Inaugural  Address, 

.T.  S.   HIGHFIELD,  Prrsidmt. 
{Abstract.) 


(_( 'onl■'.■Ull^!d  from  page  ri.'ili.) 
I  hope  to  see  more  engineers  take  a  .scientific  interest  in  the 
finance  of  the  works  they  control  and  design,  so  as  to  help 
in  their  better  management.  It  should  be  realised  that  savings 
are  invested  in  enterprise  only  with  the  hope  of  profit,  and 
that  those  who  shoulder  the  responsibility  for  financing  in- 
dustry carry  a  very  heavy  burden.  On  this  subject  I  quote 
the  words  of  Lord  Ivelvin  on  retiring  from  this  Chair  on 
January  9th,  1890.  They  show  the  wonderful  range  of  his 
sympathy  and  understandmg. 

"  The  Institution  of  Electrical  Engineers  has  for  its  pro- 
vince practical  applications  of  electricity  and  allied  branches 
of  science.  But  science,  whether  of  electric  instruments  or 
of  nautical  operations,  or  of  the  heavy  engineering  work  of 
stress  and  strength  of  materials  and  machines  for  working 
with  cables  in  depths  of  from  two  to  three  nautical  miles, 
cannot  go  on  without  the  sinews  of  war ;  and  I  feel  that  those 
who  have  suppUed  the  sinews  of  war,  and  have  stood  by  from 
the  beginning  of  the  submarine  cable  enterprise  up  to  the 
present  time,  ought  not  to  be  forgotten  by  an  In.stitution  of 
Electrical  Engineers.  .  .  .  Sir  John  Pender  gave  a  guarantee 
of  a  quarter  of  a  million  sterling  for  the  funds  required  to 
complete  the  enterprise  of  two  cables  across  the  Atlantic. 
Without  that  guarantee  many  and  many  a  year  would  have 
passed  before  we  should  have  had  the  Atlantic  crossed  by 
cables,  and  before  ocean  telegraphy  viould  have  had  the  great 
advance  it  has  had.  I  repeat  that  a  Society  of  Electrical 
Engineers  has  a  double  duty — a  duty  to  science,  to  get  all 
the  good  it  can  out  of  science;  a  duty  to  satisfy  those  who 
pay  for  the  work  that  the  work  is  good,  a  duty  to  encourage 
them  to  briug  forward  new  work  and  to  .show  that  new  enter- 
prise has  a  chance  to  be  successful." 

Bearing  this  double  duty  in  mind  there  is  much  technical 
work  in  front  of  engineers  that  will  tend  to  the  expansion  of 
business. 

A  reduction  in  the  cost  of  transmitting  electricity  is  of  first 
importance.  We  are  far  from  the  end  of  invention  in  this 
matter;  new  methods  are  required.  There  is  more  water 
power  available  in  this  country,  and  especially  in  Wales  and 
Scotland,  than  has  been  realised,  and  in  this  connection  the 
work  of  the  Water  Power  Resources  Committee — consisting 
largely  of  our  own  members — is  to  be  commended.  But  the 
fullest  use  of  these  resources  depends  on  cheap  transmission. 
The  cable  makers  have  done  much  to  help,  and  have  succeeded, 
despite  increased  costs,  in  improving  the  design  of  cable  so  as 
to  transmit  electricity  at  little  more  than  the  cost  before  the 
war.  The  greater  facilities  for  overhead  lines  given  by  the 
Electricity  Act  are  useful,  and  should  give  opportunities  for 
providing  electricity  in  many  districts,  especially  niral  dis- 
tricts, impossible  by  underground  cable.i.  .\ttention  should 
be  directed  to  the  means  of  connecting  the  lines  to  the  con- 
sumers' apparatus;  switchgear  and  other  sub.sidiary  plant 
should  be  simplified  even  at  the  expense  of  security,  in  order 
to  reduce  cost.  In  the  past  we  have  been  very  careful  to  pro- 
vide a  secure  supply,  but  in  view  of  the  reduced  wealth  of 
the  nation,  I  think  we  have  gone  too  far  in  this  direction. 
Many  manufacturers  arc  content  to  depend  for  the  running  of 
their  mills  and  works  on  a  single  gas  or  steam  engine,  and 
suffer  occasional  stoppages,  which  they  regard  as  events  which 
cannot  be  avoided  except  at  prohibitive  cost.  We  can  easily 
give  greater  security  than  this,  without  unnecessary  safety 
devices  or  an  undue  amount  of  spare  plant,  and  there  is  no 
sense  in  trying  to  provide  more,  since  there  is  not  the  money 
to  pay  for  it.  In  sho't,  our  attetition  should  be  directed,  anil 
in  fact  is  being  directed,  to  amending  design  .so  as  to  reduce 

I'OSt. 

On  the  management  side  of  the  business,  there  is  the  im- 
portant problem  of  arriving  at  a  satisfactory  tariff.  The  intro- 
duction of  the  wire  lamp,  and  its  general  use  about  1910.  rc- 
.sulti'd  in  the  cost  of  lighting  by  electricity  being  reduced  by 
one-half;  further  improvements  in  lamps  have  resulted  in  the 
cost  of  electric  lighting,  as  compared  with  the  cost  in  1908, 


bemg  reduced  by  about  one-half,  80  that  the  revenue  from 
the  lighting  of  small  premises  is  now  so  small  as  not  to  pay 
tue  cost  of  service  charges.  In  short,  the  lightmg  consumer 
has  not  paid  his  fair  share  of  the  increased  cost.  The  result 
is  that  in  many  districts  the  cost  of  electricity  for  power  and 
heating  has,  of  necessity,  been  retained  at  too  high  a  figure. 

It  is  u(jw  generally  realised  that  the  tariff  should  be  arranged 
so  that  two  meters  arc  not  required.  It  is  most  desirable  that 
the  consumers  should  obtain  the  benefit.';  of  electricity  for  all 
purposes  without  being  put  to  the  cost  of  double  wiring.  This 
necessitates  a  sy.stem  of  charging  which  will  enable  electricity 
for  all  purposes  to  be  supplied  through  one  meter  on  what  is 
known  as  the  "  contract  system  "  or  "  two-part  tariff."  The 
Electrical  Development  .Association  has  done  excellent  work 
in  pressing  that  the  "  two-part  tariff  "  should  be  made  a  legal 
tariff.  Before  the  war,  in  thousands  of  ca.ses,  the  "  contract 
system  "  was  used,  the  alternative  being  a  flat  rate  of,  say. 
sd.  per  unit.  Owing  to  the  great  increa.se  in  cost,  it  has  not 
been  possible  to  maintain  the  '  contract  tariff  "  with  a  maxi- 
mum price  of  8d.  per  unit,  and  the  sj'.stem  has  fallen  into  dis- 
use, but  .since  practically  all  items  of  cost  are  at  the  present 
time  twice  what  they  were  in  1908,  the  logical  thing  would 
be  to  double  the  maximum  price.  This  would  enable  the 
price  for  lighting  to  be  raised  to  a  reasonable  figure  and  would 
avoid  the  necessity  of  overcharging  for  power  and  heating. 
It  would  also  enable  the  "  contract  "  or  "  two-part  tariff  " 
to  be  put  into  use  at  once,  with  its  resulting  benefit  to  the 
industry  and  to  the  consumer. 

Apart  from  this  technical  work,  progress  in  electricity  supply 
rests  first  on  a  general  determination  to  cease  talking  and  to 
get  to  work.  We  must  necessarily  depend  for  guidance  on 
the  Electricity  Comnii.ssioners,  and  I  am  sure  the  general  view, 
and  certainly  my  own,  is  that  they  provide  for  the  supply  in- 
dustry a  skilled  tribunal  in  which  increasing  confidence  is 
being  placed.  They  have  a  very  difficult  task  to  perform, 
and  all  the  help  w-e  can  give  them  should.  ;iud  will,  be  given. 
The  difficulty  of  their  task  was  enormously  increased  by  the 
Act  that  gave  them  a  constitution.  It  gave  them  too  little 
freedom  from  political  control.  It  equipped  them  with  duties 
both  executive  and  judicial.  This  combination  of  duties 
necessarily  increases  their  difficulties  and,  if  my  humble 
opinion  be  of  any  value,  they  should  concentrate  on  the 
judicial  and  advisory  side  of  their  work. 

.\mong  the  duties  of  the  Commissioners  is  the  fixing  of 
maximum  prices,  and  I  have  unfortunately  found  a  tendency  to 
exercise  too  much  control,  a  tendency  to  fix  the  actual  sell- 
ing price  and  not  the  maximum  price.  Before  the  war  there 
was  a  wide  margin  between  the  price  charged  and  the  maxi- 
mum price,  and  the  margin  is  necessary  to  meet  contingencies. 
There  has  been  delay  in  dealing  with  applications.  I  think 
that  we  had  all  hojied  that  our  Commissioners  would 
be  free  from  red-tape  methods,  but  I  am  sorry  to  observe  signs 
of  that  baffling  material. 

The  question  is  important  to  us  all,  not  only  to  the  electri- 
city supply  industry.  In  my  own  direct  knowledge,  several 
huiidred  thousand  pounds  have  been  lost  to  the  industry 
through  delay,  most  of  which  would  have  been  spent  with 
electrical  manufacturing  firms  for  extension  of  plant  and 
cables  to  supply  waiting  consumers  with  the  electricity  they 
desired. 

I  make  the.se  remarks  in  no  carping  spirit.  I  am  sure  the 
Commissioners,  men  whom  many  of  us  know  and  greatly  re- 
spect, desire  to  form  an  ideal  Government  office ;  and  I  think 
it  is  doing  them  a  disservice  to  allow  faults  to  pass  unnoticed, 
and  I  know  thev  will  not  resent  fair  criticism  which  is  one 
of  the  sources  of  efficiency.  Tlie  efficiency  of  a  Commission, 
possessing  far-reaching  powers,  is  vital  to  the  electricity  supply 
industry,  and  to  the  whole  manufacturing  indu.stry  of  which  it 
is  the  foundation. 

Any  public  .service  must  of  necessity  be  subject  to  some 
degree  of  control.  The  important  matter  is  that  this  control 
be  directed  with  understanding  and  with  sympathy.  There  is, 
I  am  sure,  a  general  belief  that  the.se  qualities  will  be  shown 
by  the  men  chosen  as  Electricity  Commissioners.  Their 
efficient  work  will  depend  on  close  co-operation  and  firm  trust 
between  them  and  the  industry;  given  this,  the  Commissioners 
should  be  of  great  service  in  removing,  in  a  fair  way,  all 
those  obstacles  which  have,  for  so  long,  restricted  full  develop- 
ment, n     m       /- 

What  are  the  main  obstacles  to  rapid  progress"  Tlie  first. 
I  think,  is  a  feeling  of  uncertainty  and  insecurity,  unfor- 
tunately created  bv  the  Electricity  Supply  Bill  as  first  pre- 
•sented.  Tliis  threatened  the  existence  of  every  company 
undertaking  and  contained  admittedly  unfair  proposals  for 
purchase  of  both  municipal  and  company  works  by  new  State 
aided  boards.  These  boards  were  to  cany  out  in  all  industrial 
districts  the  work  for  which  the  power  companies  were  estab- 
lised  with  P.arliamentary  sanction.  This  feeling  of  uncertainty 
still  exists  in  spite  of  the  fact  that  in  the  .\ct  this  feature  was 
removed. 

This  feeling  can  he  dissipated  only  by  a  clear  proof  tliat  in 
any  scheme  the  existing  rights  both  of  companies  and  of 
municipalities  will  be  respected.  The  restoration  of  confidence 
by  a  feeling  of  certaintv  that  .such  is  the  policy  of  the  Com- 
missioners, is  of  the  first  importance. 

Secdiul  in  ininortance,  T  think,  is  that  companies  and  muni- 
cipalities should  realise  that  thev  are  both  charged  with  the 
dutv  of  providing  the  public  with  electricity,  and  should  help 
each  other  to  supply  it  in  the  least  expeiisive  wav.     I  was 
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ilflighted  to  welcome  the  addi'css  of  the  President  of  the  In- 
corporated Municipal  Electrical  Association.  It  is  a  courageous 
and  just  statement  ot  the  proper  relations  of  companies  and 
local  authorities,  and,  if  the  advice  be  acted  on,  it  should  not 
be  long  before  real  progress  is  made  in  electricity  supply. 

The  third  dbstacle  to  progress  is  the  purchase  clause  in  Pro- 
visional Ordors.  The  '21  years'  clause  ii.  the  Act  of  188'2  abso- 
lutely stoppodj  progress  for  six  years.  The  present  clause 
severely  hampers  the  industry,  and  I  should  like  to  see  it 
revoked  unconditionally.  I  am  aware  that  this  is  a  radical 
suggestion,  but  I  do  not  make  it  lightly.  No  single  change 
would  do  more  to  promote  enterpri:;e  and  to  supply  the  public 
at  the  least  cost;  any  conditions  must  necessarily  be  paid  for 
by  the  consumer.  .\ll  the  technical  improvements  in  sight 
would  not  produce  the  beneficial  results  that  would  follow 
this  change.  It  would  enable  much  obsolete  plant  to  be 
scrapped  which  now  must  be  kept.  It  would  give  heart  to  the 
(firector  who  desires  to  raise  more  capital  and  to  push  for- 
ward his  business,  but  who  dare  not  and  cannot  rai.se  money, 
when  he  may  be  forced  to  sell  the  undertaking  in  a  few  .years. 
There  would  not  be  the  very  necessary  tendency  to  keep  prices 
as  high  as  possible,  in  order  to  provide  a  sufficient  reserve  to 
purchase  new  plant  to  continue  the  business,  and  to  provide 
for  an  unknown  future.  Again,  the  waste  consequent  upon  a 
change  of  ownership  of  a  great  public  business  is  enormous, 
and  results  in  an  increased  price  to  the  consumer. 

The  difficulty  about  the  change  is  that  the  right  of  pur- 
chase is  a  Parliamentary  bargain.  The  local  authorities  are 
entitled  to  enjoy  it,  and  the  difficulty  can  be  overcome  by  their 
good  offices  alone,  but  since  their  desire  is  to  benefit  the 
general  body  of  ratepayers,  and  since  cheap  electricity  is  so 
desirable,  I  hope  they  may  consider  the  suggestion  in  the 
most  liberal  spirit  and  try  to  find  a  solution  of  the  difficulty. 

For  dwelling  on  matters  of  money  and  trade  my  excuse  is 
the  present  very  serious  state  of  business  generally,  and  the 
urgent  necessity  to  rebuild  our  export  trade.  This  depends 
on  a  healthy  home  trade;  home  and  export  trades  are  mutu- 
ally dependent :  and  since  the  prosperity  of  one  trade  usually 
helps  others,  I  hope  that  all  our  members,  while  actively 
pu.shing  their  own  bu.'iness,  will  do  what  they  can  to  help 
their  friends.  In  this  connection,  the  buying  of  goods  from 
abroad  is  a  matter  that  requires  attention.  The  reasons  for 
buying  foreign  plants  are  often  sufficiently  good.  At  the  same 
time,  it  should  be  recognised  that  the  price  paid  to  the 
foreigner  is  not  necessarily  the  whole  sum  paid  ;  some  portion 
of  the  price  may  take  the  form  of  increased  payments  in  taxes 
and  rates  to  provide  for  unemployment  at  home. 

At  the  present  moment  profit  is  no  longer  earned  by  the 
great  trading  community  of  these  i.slands,  and.  in  consequence, 
many  are  wanting  work  and  many  are  in  distress. 

As  a  trading  community,  we  mu.st  reduce  cost  and  increase 
output,  and  also,  where  possible,  the  reserve,  and  we  must, 
as  any  trader  has  to  do  ^t  timas.  reduce  prices  to  re-open 
markets,  even  if  an  apparent  loss  results,  and  all  concerned 
must  shoulder  their  share  of  the  loss. 

Each  trade,  and  each  trading  association,  must  attend  to  its 
own  affairs  and  restore  its  own  profit,  to  lead  to  the  common 
end  of  restoring  national  pro.sperity.  Masters  .'ihould  instruct 
their  men  and  make  clear  the  conditions  for  success.  They 
are  taking  more  trouble  in  this  matter  than  has  been  usual 
in  the  past,  and  I  have  no  doubt  that  the  result  will  be  a 
common  understanding  and  co-operation  between  masters  and 
men  such  as  has  not  been  known  for  years. 


North'Western   Centre. 

Liverpool  Sub-C'entui;. 


On  Noveintjer  7tli  Mr.  G.  H.  Nisbktt.  chirmau  of  the  Sub- 
Centre,  read  bis  inaugural  address,  of  which  an  abstract 
follows :  — 

As  time  goes  on,  that  part  of  the  electrical  industry  con- 
nected with  power  and  lighting  supplies  is  more  and  more 
dependent  for  its  prosperity  on  the  enterprise  of  the  Electricity 
Supply  Authority,  and  of  the  wiring  contractor.  It  is  only  to 
the  power  and  lighting  consumer  at  jHcstnt  unconnected  that 
we  can  look  for  new  business,  and  it  se*ms  to  me  that  power 
bupply  has  been  unduly  boomed  to  the  neglect  of  the  greater 
possibilities  of  lighting.  The  cost  of  power  to  the  average 
factory,  eliminating  exceptional  cases  such  as  rolling  mills, 
Ac,  i«  no  more  than  1  per  cent,  to  ■2ii  per  cent,  of  the  cost  of 
the  finished  product.  It  is  evident,  therefore,  that  power 
supply  need  not  be  considered  from  the  point  of  view  of 
furthering  any  national  object,  but  only  with  a  purely  business 
outlook.  The  profit  obtainable  from  power  supply  will  always 
be  strictly  limited,  because  the  saving  effected  at  a  central 
station  coiiifiared  with  power  generated  locally  is  largely  off- 
set by  the  cost  of  and  losses  in  transmission. 

Now,  the  lighiing  side  of  the  business  seems  to  be  in 
a  very  different  position.  In  a  private  house  convenience 
comes  a  long  way  first,  and  cost  is  quite  secondary.  Moreover. 
the  consumption  of  energy  by  the  average  hghting  consumer 
is  so  small  that  it  is  out  of  the  question  for  him  to  put  down 
his  own  plant.  Electricity  as  a  means  of  illumination  stands 
without  a  rival — one  cannot  imagine  a  single  dwelling  house 
being  without  a  supply  if  only  the  initial  cost  of  wiring  could 
be  overcome;  all  new  houses,  even  workmen's  cottages,  are 
wired  as  a  matter  of  course,  so  that  the  daily  cost  does  not 


stand  in  the  way  of  even  the  poorest  of  us.  This  is  evident 
from  the  fact  that  many  districts  have  raised  their  price  for 
lighting  to  lOd.  and  even  Is.  per  unit  without  the  loss  of  a 
smgle  consmner. 

It  follows  that,  electric  lighting  being  so  much  more  of  a 
monopoly  than  power  supply,  very  much  higher  profits  on  the 
turnover  can  be  obtained,  and  generally  are  obtained.  This 
fact  has  been  presumed  upon  in  many  districts  to  subsidise 
lK)wer  supply  at  the  ex[)ense  of  the  lighting  consumer. 

I  hope  i  have  said  enough  at  least  to  call  the  attention  of 
supply  authorities  to  this  question,  and  perhaps  induce  them 
to  give  the  potential  lighting  consumer  some  added  encourage- 
ment to  wire  up  and  use  the  supply.  1  am  not  suggesting  the 
reglect  of  power  supply,  but  rather  the  cessation  ot  the  neglect 
of  the  lighting  side  of  the  business  that  has  taken  place.  ITie 
average  man  gets  very  little  encouragement  to  become  a  coii- 
.sumer.  The  supply  is  given  him  inside  his  front  wall,  and  he 
is  left  almost  entirely  to  his  own  devices  as  to  how  to  utilise  it. 
He  is  told  that  he  must  get  a  contractor  to  wire  his  house,  and 
has  to  make  the  best  bargain  he  can,  not  knowing  in  the  least 
what  he  ought  to  get  for  his  money,  or  having  any  guidance 
in  the  art  of  illumination.  It  is  necessary  to  see  that  he  is 
saved  from  as  much  trouble  as  possible,  and  is  assured  of  a 
sound  installation  at  a  reasonable  price  with  a  suitable  number 
and  disposition  of  lamps.  To  ensure  this,  I  suggest  that  the 
Supply  Authority  should  make  itself  responsible  to  the  con-, 
sumer  for  the  wiring  of  his  house ;  quote  him  a  price  for  his 
wiring,  and  see  it  properly  carried  out  both  as  regards  quality 
of  work  and  position  and  size  of  lamps.  The  authority  would 
previously  have  made  a  list  of  approved  wiring  contractors  in 
the  district,  and  should  prepare  a  specification  to  which  the 
wiring  contracts  would  be  let.  having  iu  mind  desirability  and 
cheapness.  Having  obtained  a  consumer's  order,  it  should 
sub-let  the  contract,  without  profit  to  itself,  to  one  or  other  of 
the  wiring  contractors.  Or  as  an  alternative,  the  authority 
should  act  as  consulting  engineer  for  the  job.  ITiis  advisory 
work  should  be  free  of  charge,  as  the  authority  receives  its 
remuneration  in  the  after  business  done  with  the  consumer. 

Both  these  proposals  ensure  good  work  and  the  avoidance 
of  unnecessary  cost,  but  bearing  in  mind  that  the  great  deter- 
rent to  a  large  expansion  in  lighting  business  is  the  initial 
cost  of  wiring  to  the  consumer,  I  suggest  that  the  supply 
authorities  should  themselves  pay  for  the  wiring  and  make  no 
initial  charge  at  all  to  the  consumer,  recouping  themselves  for 
the  cost,  either  by  an  addition  to  the  price  per  unit  or  by  a 
separate  rent  charge. 

Many  years  ago  now  I  .started  the  "  free  wiring  "  idea,  and 
was  instrumental  in  forming  a  company  for  the  working  of  it. 
It  undoubtedly  brought  a  large  influx  of  new  customers  on  to 
the  mains  of  those  who  adopted  the  system,  but  it  broke  down 
in  practice  because  of  legal  difficulties.  iNow,  however,  that 
supply  authorities  have  jxiwer  to  provide  and  let  out  on  hire 
wiring  and  other  apparatus,  there  are  no  difficulties  in  the 
way,  and  ample  interest  could  undoubtedly  be  earned  on  the 
extra  capit-al  expenditure. 

I  seriously  suggest  to  supply  managers  that  they  should 
carefully  consider  the  possibility  of  offering  to  wire,  up  to  the 
ceiling  roses  or  equivalent,  any  premises  for  which  supply 
application  is  made  to  them,  provided  they  are  satisfied  that 
there  w'ill  be  reasonable  usage. 

Under  the  present  system  the  total  capital  cost  to  the  elec- 
tricity works  per  lighting  point  connected  to  the  mains  aver- 
ages about  £i  OS.,  whereas  the  cost  to  the  consumer  of  wiriug 
from  the  main  cutout  to  the  ceiling  roses  or  equivalent  costs 
to-day  is,  .say,  30s.  per  point.  So  that  of  the  total  capital  of 
£3  15s.  (excluding  fittings)  neces.s;iry  for  complete  supply,  only 
60  per  cent,  is  found  for  the  con.sumer  and  the  other  40  pe; 
cent,  he  has  to  find  himself.  A  householder  generally  has  his 
premises  only  on  a  short  lease  or  a  tenancy  of  a  year  or  two, 
the  law  being  such  that  from  the  moment  he  fixes  his  wiring 
its  ownership  passes  from  him,  and  he  only  has  the  use  of  it 
during  his  tenancy.  Would  anyone  but  an  enthusiast  spend 
his  money  under  such  circumstances? 

By  providing  the  wiring  free  of  initial  expense,  the  con- 
.sumer's  chief  difficulty  would  be  met.  with  results  that 
would  much  more  than  outweigh  the  additional  responsilility 
assumed  by  the  electricity  works.  The  wiring  so  provideii 
would,  of  cours(\  remain  the  property  of  the  authorities,  and 
its  continued  possession  to  them  is  secured  bv  clause  '2S  ('2) 
of  the  Electricity  Supply  Act  of  1019. 

Tlie  proposal  that  the  authority  should  find  the  wiring  in- 
stead of  the  consumer  and  charge  him  a  commensurately 
higher  price  per  unit  or  a  .separate  rent  charge  for  it  would 
in  fact  cost  the  consumer  rather  less  than  he  would  pay  in  toto 
under  the  present  sy.stem,  the  reason  being  that  the  cost  of 
both  money  and  materials  is  less  to  the  authority  than  the 
consumer.  K  charge  of  3s.  per  annum  [ler  point  would  about 
cover  the  cost,  or  an  extra  charge  per  unit  of  about  Qd.  would 
on  the  average  provide  an  equivalent  sum. 

The  next  point  I  would  urge  in  view  of  the  stumbling-block 
of  cost  is  the  simplification  of  wiring.  One  has  only  to  look 
at  our  Institution  Wiring  Rules  to  see  how  far  complication 
has  gone  in  what  is,  after  all,  a  very  simple  business.  If  we 
bear  in  mind  that  the  problem  only  consists  of  running  a  wire 
from  a  fuse  to  a  switch,  then  to  a  lamp,  and  thence  back  to 
another  fuse  in  such  a  way  that  the  current  is  confined  to  the 
wire,  we  see  how  far  the  electrical  engineer  has  gone  in 
strangling  himself  with  red  tape. 
We  have  been  hopelessly  handicapping  our  business  for  the 
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sake  ul'  the  tiro  insurance  companies,  and  1  suggest  that  all 
we  are  called  ui»n  to  do  is  to  give  a  reasonable  modicum  of 
safety,  bearing  in  mind  that  perfection  can  never  be  reached, 
and  that  the  attempt  to  eliminate  the  last  element  of  risk  can 
be  too  dearly  bought. 

Of  the  various  systems  of  wiring,  the  conduit  system  is  pro- 
bably the  most  costly  of  any,  and  to  m>  mind  much  the  most 
unsatisfactory  in  practice.  1  have  seen  cases  in  which  a  lot  of 
money  has  been  siwnt  in  inhtalling  the  conduit  .system  under 
the  impression,  as  I  think,  that  elimination  of  tire  risk  was 
thereby  effected,  and  then  the  supply  authority  has  shown  its 
contempt  of  the  whole  thing  by  installing  its  apparatus  close 
under  a  wooden  staircase  and  bunching  the  rubber-covered 
wires  m  tortuous  heaps  behind  a  wooder.  board  on  which  the 
meter,  &c.,  was  mounted. 

I  am  an  advocate  of  either  lead-covered  wire  throughout 
(the  lead  being  bonded  and  earthed)  or  of  going  back  again  to 
the  original  system,  namely,  rubber  cables  in  wcKjdeii  casing 
where  otherwise  exposed  and  supported  by  porcelain  cleats 
in  such  places  as  between  floor  and  ceiling.  I  believe  the  lead- 
covered  system  to  be  a  better  job  electrically  in  every  way 
than  the  conduit  system,  and  infinitely  more  durable.  It  is 
alsomuch  cheaper  unless  the  cost  is  loaded  unnecessarily  by 
providing  armour  or  other  protection  to  prevent  the  remote 
possibihty  of  damage  to  the  cable.  If  the  fuses  are  really 
ef&cient,  there  is  no  need  to  spend  a  lot  of  money  in  trying  to 
ensure  that  conditions  are  made  .so  safe  that  the  fuse  can 
never  act. 

The  next  thing  that  seems  to  require  attention  is  the  stan- 
dardisation of  httings,  particularly  wall  plugs.  Nothing  is 
more  annoying  to  the  consumer  than  to  find  that  the  plug 
supplied  with  a  new  lighting  or  heating  Htting  that  he  has 
bought  will  not  fit  into  any  of  his  existing  sockets.  A  great 
deafof  revenue  is  at  present  being  lost  owing  to  this  want  of 
interchangeability  of  plug.  Lampholders  and  lamp  caps  re- 
i]uire  similar  attention.     tVses  also  .--hould  be  standardised. 

I  take  this  c>pportunity  of  drawing  attention  to  the  deplorable 
quahty  of  many  of  the  electrical  fittings  that  are  at  present  on 
the  market,  and  are  being  used  in  practice  by  probably  the 
majority  of  wiring  contractors,  owing  to  the  stress  of  com- 
petition. These  fittings  form  only  a  small  percentage  of  the 
total  cost  of  a  compiet*;  installation,  so  that  there  is  no 
economic  excuse  either  for  their  manufacture  or  use.  I  have 
looked  over  .samples  of  httings  taken  from  a  stock  heap  and 
bought  in  the  ordinary  way  (all  these  are  of  British  manu- 
facture) and  I  find  the  following  obvious  faults:  — 

Lampholders. — Brass  casing  parta  much  too  light,  weighing 
1  oz.  in  all.  as  compared  with  ii  oz.  a  few  years  ago.  Material 
too  thin  to  allow  of  a  full  thread  to  shade  ring.  Contact 
screws  too  short,  so  that  they  bottom  on  the  head  when  the 
point  is  1/3-2  in.  from  the  wall  of  the  hole.  Travel  of  contact 
plungers  varies  from  1/3-2  in.  to  3/3-2  in.  Internal  diameter  of 
socket  varies  by  1/32  in.  between  one  make  and  another; 
cord  grips  drilled  too  small  for  standard  flexible. 

Switch  LantpholJcr.—The  key  type  should  be  prohibited, 
as  its  use  involves  severe  bending  of  the  flexible.  Pressel 
type.— I  found  the  wooden  cover  only  engaged  one  thread,  as 
did  the  cord  grip  socket  before  the  msertion  of  any  flexible. 
The  brass  contact  strips  were  left  black  from  the  annealing. 
If  the  push  bar  was  pressed  over  only  1/lG  in.  short  of  its  full 
stroke    no  contact  was  made. 

Ceillnq  fto.f^.— Porcelain  cover  only  engages  for  three- 
quarters  of  a  thread,  although  three  threads  are  pro- 
vided. The  weight  is  taken  off  the  terminals  by  passing  the 
flexible  cord  through  holes  in  a  bridge,  these  holes  having  dead 
sharp  edges.  The  i-ontaet  plat<?s  are  so  thin  that  terminal  screws 
only  engage  bv  one  thread.  Terminal  barrels  are  badly  fixed 
to  contact  plates.     Caps  and  bases  are  not  interchangeable. 

Wall  P/iu;— No  cord  grip  is  provided  ,  the  fastening  of  the 
fibre  plate  by  screws  into  the  porcelain  top  is  most  unsatis- 
factory. Plug  and  base  cover  are  often  made  of  wood,  and 
this  tor  a  fitting  that  is  perhaps  more  likely  to  give  rise  to  heat- 
ing than  any  other.  No  attempt  has  been  made  to  take  oil 
the  burrs,  oven  at  contacts.  Plugs  out  of  round,  due  to  a 
wide  saw'  cut.  and  the  permanent  compression  of  the  solt 
brass.  DiameU'r  of  the  plugs  appreciably  less  than  the 
diameter  of  the  s(x-kets.  so  that  contact  only  results  from  the 
accident  that  the  plugs  have  not  been  set  on  the  same  centres 
»s  the  sockets.  ,       ■      ^i      ,        ■      , 

The  adaptor  was  not  provided  with  a  cord  grip,  the  (erminal 
barrels  were  oulv  7/32  in.  diameter,  and  the,  holes  in  them 
for  the  wires  were  full  of  burrs.  The  thread  of  the  wooden 
cover  was  "  drunk  "  and  badly  chipped,  and  it  was  only 
screwed  info  iwsitiou  at  the  third  attempt. 

The  UuMcr  switch  was  iierhaps  the  most  satisfactory  ol 
.dl.  but  here  the  brass  cap  was  much  too  light,  the  threaded 
portion  verv  apt  to  break  away,  and  in  any  case  in  the  samples 
examined  it  frequeutlv  only  engaged  with  one  thread,  riie 
contacts  were  of  soft  copper  and  the  spring  was  of  poor 
qualitv.  ,         ,    ,       .  ..     .. 

I  have.  I  think,  said  enough  to  show  that  serious  atteiition 
needs  to  bo  paid  to  this  matter,  and  I  suggest,  that  it  is  to 
the  interest  of  the  supply  authority  to  .see  that  none  but 
reliable  fittings  are  used  on  their  circuits,  as  nothing  gets 
electric  lighting  so  bad  a  name  as  the  smai.  aunoyauoes  the 
user  of  elertrjcity  is  subject  to  at  tlw  present  time,  beeau.s<>  ot 
pettv  troubles  that  should  not  o<-cur. 

Itwould  pav  both  directlv  through  the  meter  readings  and 
indirectly  in  increased  satisfaction  to  the  consumer  if  the 
authority   would  send   a  sufficiently    trained    official    periodi- 


cally to  visit  eac-h  consumer.  Such  a  man  should  call  twice 
a  year  as  a  minimum;  ho  would  inspect  the  whole  of  the 
installation  and  i-eo  that  it  was  in  working  order,  carry  a 
small  bag  of  tools  and  do  small  repairs,  such  as  renewal  of 
tiexibles,  tightening  of  terminals,  &c.,  then  and  there.  He 
would  also  adviso  as  to  the  candle  ixiwer  and  disposition  of 
lamps  if  dissatisfaction  was  expressed,  and  last,  but  not  least, 
he  could  canvass  for  orders  for  new  business  by  drawing  the 
householder's  attention  to  the  advantages  of  electric  irons. 
kettles,  and  cooking  or  other  apparatus,  with  which  the  con- 
sumer did  not  happen  to  be  provided.  Such  a  representative 
could  be  a  woman,  perhaps  with  advantage,  seeing  that  calls 
would  be  made  mostly  when  only  the  lady  of  the  house  was  at 
home. 

Still  another  point  to  which  I  should  like  to  draw  attention 
is  the  need  for  greater  care  in  the  earthing  of  apphauces,  such 
as  kettles,  irons  and  c(K)king  appliances. 

Prom  the  tenor  of  the  last  part  of  my  remarks  one  might 
think  that  I  was  de.sirous  of  increasing  the  cost  of  w'lring 
rather  than  reducing  it,  but  rea.sonable  freedom  from  risk  to 
life  is  essential,  and  money  spent  in  effecting  this  can  be  saved 
many  times  over  by  simplification  of  the  wiring  itself,  and  by 
cutting  out  all  the  fads  that  have  grown  up  around  it. 

There  are  authorities — and  they  are  by  no  means  confined 
to  municipal  ones — who  presume  on  the  monopoly  they  have 
and  take  advantage  of  their  posiWcn  to  impose  irritating  re- 
strictions upon  the  consumer. 

There  would  i-eem  to  be  urgent  need  for  increased  support 
to  the  Electrical  Development  As.sociation.  Everyone  seems 
tcj  be  agreed  that  it  is  doing  good  work  in  boosting  the  use  of 
electricity,  but  the  funds  at  its  disposal  are  obviou.sly  inade- 
quate for  the  purpose. 

There  is  yet  plenty  of  opportunity  for  us  to  reap  the  fruits 
of  enterprise.  It  is  doubtful  if  on  the  average  more  than 
'20  per  cent,  of  the  private  houses  are  yet  wired  for  the  electric 
light,  so  that  in  this  direction  we  have  still  before  us  and 
waiting  the  doing,  given  reasonable  conditions,  an  amount  of 
business  aggregating  about  four  times  all  that  we  have  done 
up  to  date. 

In  conclusion,  I  hope  that  nothing  I  have  said  will  be  taken 
to  be  in  any  way  a  reflection  upon  the  supply  manager  or  the 
wiring  contractor.  Both  these  classes  have  generally  shown 
much  enterprise,  and  we  have  none  of  us  the  least  reason  to 
be  dissatisfied  with  the  progress  made  in  electricity  supply, 
especially  during  the  last  few  years. 

There  remains,  however,  much  more  to  be  done,  and  I  do 
urge  that  it  only  in  the  interest  of  the  trade  generally,  supply 
authorities  should  now  review  the  whole  position  afresh,  and 
without  prejudice  in  favour  of  hampering  customs  that  have 
grown  up  round  the  business,  solely,  I  believe,  because  of 
the  Parliamentary  terms  under  which  the  various  franchises 
were  granted,  tney  should  see  if  they  cannot  so  modify  the 
conditions  of  supply  as  to  immediately  secure  a  large  propor- 
tion of  the  additional  business  that  undoubtedly  remains  to  be 
done. 

South   Midlands  Centre. 

Ik  his  inaugural  address  which  he  dehvered  at  Birmingham 
on  November  2nd  before  the  above  named  centre  of  the  In- 
stitution, Mr.  R.  A.  Chattoek,  who  has  been  elected  to  the 
chair  for  the  second  time,  discussed  the  scheme  that  has  been 
submitted  to  the  Electricity  Commissioners  to  deal  with  the 
South  West  Midlands  Electricity  District,*  and  in  connection 
with  which  the  Commissioners  commenced  a  local  inquiry  on 
November  loth.  In  outlining  what  led  up  to  the  preparation 
of  the  scheme  +  and  explaining  some  of  its  technical  details, 
Mr.  Chattoek  said,  i;i^er  alia  :  — 

Sufficient  evidence  has  been  forthcoming  to  show  that  the 
working  of  .Toint  Electricity  .Authorities  is  likely  to  be  attended 
by  considerable  difficulties,  and  the  repre.sentation  of  the  great 
number  of  interes-ts  involved  in  a  district  is  hkely  to  make 
the  controlling  body  rather  unwieldy.  The  combination  of  the 
interests  ot  muni(  ipalities  and  companies  on  a  single  eon- 
trolling  board  will  be  very  difficult  to  effect.  This  is 
eapeciallv  the  case  as  regards  finance. 

In  the  So\ith  West  Midlands  District  two  existing  under- 
takings are  together  re.sponsiblo  for  the  generation  of  about 
98  per  cent,  of  the  total  energy  generated  in  the  area,  namely. 
the  Birmingham  Corporation  and  the  Shropshire.  Worcester- 
shire and  Staffordshire  Electric  Power  Co.  Thoy  felt  that 
thev  were  justified  in  suggesting  that  the  control  of  generation 
in  tho  whole  of  the  district  should  bo  placed  in  their  hands. 
and  have  con.s«'quentlv  submitted  a  joint  scheme  to  apply  Ki 
the  whole  nf  the  South  West  Midlands  Electricity  District.  ■ 
the  proper  control  of  which  is  proposed  to  be  elTeeted  without 
the  formation  of  a  -Toint  Electricity  Authority. 

.\n  Advisory  Committee  will  form  a  connecting  link  between  ' 
the  l-^loctricity  Commissioners  and  the  various  authorities  in  • 
the  district.  .  ,    ,       .- 

Ry  centralising  the  generation  of  electricity  and  locating 
the '.stations  as  near  as  po.ssible  to  the  bulk  of  the  demand,  - 
advantage  (-an  bo  taken  of  tho  very  low  cost  of  production 
and  the  cost  of  transmission  is  brought  to  a  minimum.  The 
,iein  ind  will  grow  at  a  slightlv  greater  rate  than  that  obt;iin- 
ing  before  the  war.  and  wh.Mvas  tho  cost  of  generation  to-day 
is  about  O.iV-d.  per  kWh,  the  co.st  in  \9fi?,  will  be  about  0.44d^ 

•  Ei.HC.  Rev.,  October  Ist,  1920,  p.  434. 
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per  kWh,  or  a  reduction  of  54  per  cent.  In  1930  the  cost  will 
be  about  0.33d.  per  kWh,  or  a  reduction  of  65.7  por  cent. 
Such  a  result  must  have  a  very  material  effect  in  cheapening 
the  cost  of  electnciry  to  the  consumer,  which  is  the  real  object 
of  the  present  development  that  is  going  on  in  the  country. 

Mr.  Chatt  ^  k  ecmcluiled  with  a  short  description  of  the  lead- 
ing features  v!  the  Nechells  power  station. 


AERO     ENGINE     IGNITION. 


Research  Committee's  Reports. 


Several  reports  of  electrical  interest  by  the  Internal  Combus- 
tion Engine  Sub-committee  of  the  Aeronautical  Research  Com- 
mittee (which  are  obtainable  from  H.M.  Stationery  Uthce; 
price  3d.  net  each)  have  recently  been  issued.  The  first 
No.  1,  January  and  February.  1916  (I.C.E.  11),  is  a  summai-y 
of  the  researches  on  magnetos  that  were  carried  out  at  the 
National  rhv>ical  l.aboratoi^  by  Messrs.  A.  Campbell,  B.A., 
aud-D.  \V.  Dye,  B.Sc.  and  deals  with  (1)  spark  tests  of  a 
magneto  with  a  series  of  magnets  of  widely  diiror<'nt  magnetic 
qualities,  and  (2)  the  nature  of  the  current  in  tlie  spark  circuit 
of  a  magneto. 

The  report  states  that  the  etiiciency  of  a  magneto  for 
ignition  purposes  depends  on  the  quality  of  the  permanent 
magnet  (or  magnets)  used.  If  it  be  assumed  that  the  efficiency 
of  ignition  dejX'nds  on  the  energy  per  spark  given  by  the 
magneto,  then  (.so  tar  a,5  the  iiiagn<'ts  are  concenieil)  the  chief 
questions  to  be  answered  are  :  (!)  Upon  which  of  the  magnetic 
properties  of  the  magnet  does  the  energy  per  spark  chiefly 
deiiend'.'  (2)  What  are  the  laws  of  this  dependence?  (3)  What 
determines  [lermanence  of  behaviour? 

In  testing  jx'rmanent  magnets  for  general  use.  the  two  pro- 
perties which  are  usually  of  most  importance  are  the  reman- 


ence  and  the  coercive  liel'J  (or  force).  The  remanence  indicates 
the  ability  of  the  material  to  become  a  stnaig  magnet,  while 
the  coercive  held  measures  its  capability  of  remaining  per- 
manent under  the  action  of  a  demagnetising  field.  High  coer- 
cive field  also  is  found  to  ensure  good  retentiveness  of  mag- 
netism against  the  demagnetising  effect  of  mechanical  vil)ra- 
tion,  shock,  ifcc.  Tliis  remark  appears  sufficient  answer  to 
que.stion  3.  The  experiments  here  described  relate  to  questions 
1  and  2,  and  had  for  their  object  the  investigation  of  the 
manner  in  which  the  output  of  a  magneto  at  various  speeds  is 
dri)endent  on  the  coercive  field  and  the  remanence  of  the 
magnet  used,  the  coercive  field,  however,  being  the  property 
mainly  considered.  In  tungsten  steels  used  in  ])ractic6  for 
permanent  magnets  the  coercive  field  may  vary  within  far 
wider  limits  than  the  remanence.  (The  present  investigation 
had  no  conc^-m  with  the  connection  between  the  magnetic 
properties  of  the  magnets  and  their  chemical  analysis,  heat 
treatment,  ic.) 

The  magneto  was  of  small  type  ("  M.L."),  arranged  to 
W!Ork  with  a  single  wide  permanent  magnet.  With  it  were 
supplied  nine  magnets  of  similar  dimensions,  and  the  series 
covered  a  wide  range  of  magnetic  quality.  Each  magnet  was 
tABt«d  for  coercive  field  and  remanence.  using  an  initial  mag 
netising  field  of  400.  The  tests  were  arranged  to  give  aa 
nearly  as  possible  the  average  values  of  each  of  these  quan- 
tities over  the  whole  length  of  the  magnet.  The  first  two 
columns  in  Table  I  give  the  values  obtained. 

The  output  of  the  magneto  with  a  given  spark  gap  was 
determined  for  each  magnet  at  speeds  of  .500,  1.000,  1,500, 
2,000,  2.500.  and  3.00O  r.p.m.  respectively.  The  spark  gap  was 
between  two  bras.^i  spheres  of  Mj  cm.  diameter,  and  its  length 
was  fixed  at  0..">  mm.  in  order  to  ensure  that  tminterrupted 
sparking  shonld  be  obtained  even  with  the  weakest  magnet 
and  the  slowest  speed.    The  whole  was  enclosed  in  a  carefully 


calibrated  air  calorimeter,  and  from  the  thermal  obeervations 
the  output  (in  joules  per  spark)  in  each  case  was  deduced. 
The  results  (tig.  1)  show  how  largely  this  output  is  dependent 
on  the  magnetic  properties  of  the  magnets.  Table  1  gives, 
lor  each  magnet,  results  averaged  over  the  six  speeds. 


TABLE  I. 

Coorci»o  Field.    10- '  h 

Joules  per  spark 

.Moan  o:  b  bpetJOb 

10.000 

42                  42 

0.029. 

10,500 

.TO               52.6 

0.038. 

10,080 

56               56.5 

0.043, 

9,600 

61              58.0 

0.046, 

10.420 

60              62.6 

0.061. 

10.200 

59              60.2 

0.062. 

10.420 

64              66.6 

0.067, 

9,480 

69              66.4 

0.070. 

9,410 

75               70.3 

0.068, 

To  a  first  approximation,  the  energy  per  spark  may  be  taken 
as  proportional  to  the  square  of  the  product  of  the  coercive 
field  and  the  remanence ;  however,  this  conclusion  only  refers 
to  the  particular  type  of  magneto  used  in  the  experiments. 

It  was  discovered  that  the  current  in  the  spark  gap  circuit 
contained  a  very  large  component  of  high  frequency,  iins 
was  further  investigated,  and  experiments  were  also  made 
with  ordinary  sparK  plugs  in  air  at  pressures  up  to  eight 
atmospheres  and  temperatures  up  to  20U  deg.  C.  The  fo.iow- 
ing  conclusions  were  arrived  at:  — 

1.  The  current  in  the  spark  gap  circuit  contains  a  predo- 
minant component  of  very  high  frequency  (of  tlie  order  of 
10  milhon  cycles  ix?r   second). 

2.  Only  a  small  part  of  the  power  spent  in  the  spark  appears 
to  be  due  to  the  high-frequency  component.  The  total  current 
may  vary  between  wide  limits  without  causing  any  consider- 
able variation  in  the  power. 

3.  Thus  it  appears  that  measurements  of  the  total  current 
may  be  very  misleading  if  taken  as  a  criterion  of  the  behaviour 
of  the  magneto  or  its  capability  for  supplying  power  to  tht; 
spark.  On  the  other  hand,  it  must  not  be  assumed  that  the 
relatively  large  high-frequency  component  of  current  has  no 
influence,  beneficial  or  otherwise,  on  the  properties  of  the 
spark. 

4.  Determinations  of  the  electrical  power  taken  by  the  spark 
in  producing  ignition  under  working  conditi(jns  are  somewhat 
difficult,  but  from  the  above  experiments  it  seems  probable 
that  power  tests  at  atmospheric  pressure  with  a  spark  gap  of 
0.5  mm.  between  brass  balls  1.5  cm.  in  diameter  pretty  fairly 
correspond  with  the  practical  conditions  in  a  cylinder. 

[To   be  continued.) 


EXPORTS     AND     IMPORTS     OF     ELECTRICAL 
GOODS     FOR     OCTOBER,     1921. 


DuHiKO  October  business  in  electrical  goods  and  apparatus 
showed  a  decrease  under  all  three  heads — exports,  imports, 
and  re-exports.  The  comparative  decline  in  the  export  total 
was  not  large,  September's  figure  being  i]  ,:i05,.550.  The 
fluctuations  in  the  individual  items  were  apparently  normal. 
Imports  fell  by  about  2()  |)er  cent.,  accounted  for  by  reduc- 
tions in  the  importation  of  carbons  and  unenumerated  elec- 
ti'ica!  machinery.  The  decrea.><e  in  re-i'xports  amounted  to 
about  20  i^er  cent.  There  were  falls  in  tlie  figures  fur  ttde- 
giaph  and  telei)hone  instruments  and  apparatus  and  unenume- 
rated electrical  inaehinery.  and  an  increase  in  the  item  "  Elec- 
trical goods  and  ai)i)aratus." 


V.M.I.'ES  OE  ELECriiltAE  E.\r 

lliTS  AMI   ImI'OIITS 

loi:  (X'T( 

DEIi,    11)21. 

Ex|ioits.  Jl 

ipoiJs.  1 

e-exjKJits. 

M 

i 

X 

Electrical    goods    1    ;ip|i 

liiitiis    i:i7..5iM 

37,6111 

(i.ll.s 

Insulated   wire        

...     27L.132 

33,140 

111 

Clow   lamps            

...      22.SS(i 

10,722 

Ji:i 

.\rc   lamps  and    i)arts     ... 

•iio 

31.-) 

•J) 

Battt^rics      

...       I2.(S.5K 

(',,153 

— 

Meters          

...      :h;,5II 

2,H2I 

■J  .228 

Carbons        

:i.72s 

3,737 

4.50 

Elcciricul  Machine iji. — 

Railwav  and  tramway  im(j 

tor.s...       .-1.1211 

— 

Other  motors  and   general 

ors...     I7.S.30I 

— 

— 

Switchboards  (not  telegral 

ill  or 

telephone)        

...      J'.),240 

I.SK 

32 

Electrical  machinery 

(iilieniimerated) 

...    i:)5.iKic> 

27.SH7 

1  ..W) 

Tileyriiiih  A  telephone  ralili;  £  material.- 

Teli'graph  and  telephone  wires  and 

cable  (not  submarine)        ...     145.872 

Submarine  telegraph  and  telephone 

cable      .  ...        9,373 

Telegraph  and  telephone  instruments 
and    apparatus  204,782 


4,308 


20,021 


2,839 


Totals 


£1,210,623     JE132,911       £1%( 
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NEW    ELECTRICAL    DEVICES,    FITTINGS,    AND     PLANT. 

Readers  are  invited  to  submit  particulars  of  new  or  improved  devices  and  apparatus,  lo/tiili  will  be  pvblithed 
if  considered  of  ifufficrient  interest. 


The  "  Prescot  "  Pillar. 

Mkssrs.  Hkitish  Insulated  &  Hei,shv  Cables,  Ltd.,  Imvc 
.sont  IIS  [Kirticulaiti  of  their  latest  design  of  "  I'rosc-ot  "  p'llliir-. 
The  accompanyiug  illustration  (fig.  1)  shows  the  arrangoiiK'rit 
of  (]in>  (jf  these  pillara. 

The  unit  consists  of  a  suitably  stiffened  enamelled  sheet 
iron  frame  carrying  porcelain  insulators,  upon  which  are 
mounted  the  copper  cable  and  busbar  terminals.  The  sealing 
chamber  for  the  in-coming  cable  is  screwed  direct  to  the 
frame,  and  a  compound-tight  joint  between  the  two  parts  is 
provided  by  means  of  packing.  The  sealing  chamber  is  Bplit 
to  facilitate  jointing  and  to  avoid  the  necessity  of  breakmg  the 
compound-tight  joint.  Fuse  clips  may  be  readily  changed 
without  disturbing  any  other  parts.  The  sealing  chambers 
are  supplied  with  brass  glands,  for  plumbed  joints  to  the  lend 
covermg  of  the  cables  and  armour  clamps  are  provided  it 
necessary.  Units  varying  in  size  are  interchangeable,  and 
can  be  added  to  or  removed  from  standard  pillars  without 
the  supply  being  cut  off  for  more  than  a  few  minutes.  The 
fuse  carriers  are  of  the  shielded,  cool  handle  type,  and  fitted 
with  self-aligning  contacts. 

Mobile  Electric  Dock  Cranes. 

One  of  the  principal  Liverpool  shipping  companies,  Messrs. 
Elder  Dempster  A  Co.,  employ  at  the  Toxteth  Dock  Sheds, 
Liverpool,  about  thirty  mobile  electric  cranes  of  7-cwt.  lifting 
capacity  (fig.  3)  for  handling  goods  in  the  dock  sheds. 

These  cranes  have  been  particularly  designed  for  the  stack- 
ing and  unstacking  of  goods  in  warehouses  or  the  like,  and 
generally  it  is  possible  to  work  the  cranes  at  stacks  ten  feet 
high.  Being  mounted  on  four  ball-bearing  road  wheels,  they 
can  be  easily  towed  by  man  or  tractor  power  to  work  on  any 
section  of  floor  area,  a  trailing  cable  usually  thirty  yards  long, 
being  provided  to  supply  the  electrical  energy  for  working. 
The  motor  and  gearing  for  operating  are  mounted  upon 
the  centre  post,  and.  when  the  crane  is  slewing,  are  effectually 
protected  by  a  steel  tower.  The  4-h.p.  motor  is  arranged  for 
continuous  running,  and  capable  of  withstanding  severe  re- 
quirements with  very  little  rise  in  temperature. 

The  hoisting  and  slewing  motions  are  operated  by  means  of 
hand  levers  working  friction   clutches.     To  hoist  a  load,  the 


"  Lowke  "  Small  Power  Sets. 

.'V  number  of  special  features  :ire  embodied  in  the  small 
lighting  and  power  plants  made  by  Messrs.  Lowkb  &  Sons, 
Ltd.,  of  Northampton.  These  are  direct  coupled  sets  made  in 
three  standard  sizes  :   -l^i,  I,  and  3  kW,  having,  rrspertivply. 


i.-x 


Fig.  '2.— a  "  Lowkk  "  Small  Power  Plant. 


engines  of  2,  3,  and  8  b.h.p.  The  tw^o  smaller  sizes  are  litteJ 
with  single-cylinder  engines  with  petrol-paraiiin  carburettors. 
The  fuel  is  suppUed  from  a  two-compartment  tank,  with  con- 
trol cocks,  and  the  engine  is  thermo-syphon  w-ater  cooled.    The 


K  v  b  L I '  B^ 


Fig.  1.— The  "  Prescot  "  Pil(,ar. 

hoisting  lever  (left  hand  side)  is  pulled  towards  the  operator, 
this  action  simultaneously  releasing  the  brake  and  operating 
the  clutch  for  lioisting.  To  stop  hoisting,  the  lever  is  pushed 
away  from  the  operator,  thus  revfersiug  the  previous  operation. 
To  lower  the  load,  the  lover  is  pulled  slightly  towar.l  the 
operator;  this  action  releases  the  brake  slightly,  but  the 
clutch  does  not  go  in.  It  is  impossible  to  leave  the  hoisting 
lever  in  anything  but  a  braking  position,  as,  immediately  it  is 
released,  it  automatically  brakes  the  load  by  means  of  a 
counterpoise  weight  attached  to  the  brake  lever.  Taking  an 
average  lift  of  five  hundr-^dweight  to  a  height  of  six  feet, 
luting  speed  S.5  feet  per  minute,  and  slewing  speed  of  250  feet 
per  mmntc,  through  a  distance  of  25  feet,  the  time  occupied 
m  shnging,  lifting  the  load,  unhooking  and  returning  i«  ecti- 
reated  at  forty  seconds. 


Fio.  3. — .\  Mouii.E  EiiixTRic  Dock  Crane. 

generator  is  shunt  wound,  with  intorpoles,  giving  2(1  amps. 
at  from  50  to  70  V.  It  is  connected  to  the  engine  by  a  flexible 
coupling  allowing  the  armature  free  end  movement 
A  polished  enamelled  slate  switchboard  is  supplied.  This  ha."? 
upon  it  a  voltmeter,  ammeter,  automatic  cut-out.  d.p.  fust's 
for  generator  and  outside  circuit,s,  a  d.p.  switch  for  generator, 
an  s.p.  switch  for  the  lighting  circuit,  a  voltmeter  kev.  a 
self-starter,  and  a  voltage  regulator.  The  S-k\V  generator  is 
coupled  to  a  2-cylinder,  -l-sfroke  engine  running  at  l,tW  r.p.ni. 
The  generator  is  of  the  sh\mt  wound  int^rpole  tvpe,  giviufl 
30  amps,  at  l(X)/lt0  V.  A  very  complete  set  of  30-amp.  fuse 
and  switchgear  and  instruments  is  provided. 

Apart  from  these  standard  sizes,  sets  can  also  he  supplied 
with  capa<'ities  of  2,  4,  5.  and  fi  kW. 

Fig.  3  illustrates  one  of  the  smaller  sets  made  by  the  firm. 
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IMPORT     TRADE     OF     INDIA. 

n-  r  11  >.;„,.  .fiii^tie-;  iif  the  imports  of  eleL-trk-al  and  similar 
^"^  t"to  Bn  srindia  in  the  year  ended  March  31st.  19-2<.K 
^taken  fiom  the  ecently-issued  official  trade  returns,  details 
te  the  vear  ended  March  31st,  1919,  being  added  tor  pui;^oses 

*       !r3.ri<^m    and  notes  of  anv  increases  and  decreases  given, 
feg'toXe   aaoptLn'of  a   more  detailed  ela-.fication  m 
The  officii  statistics,  a  comparison  >vith  former  years  is  not 
p<issible  in  certain  instances. 
Copper  ii-irc,  excluding  telegraph 

and  teleplwnc  wire. — 
Total 


1918-19  1919-20  Inc.  or  dec. 


From  United  Kingdom 
„      Japan       


cwt.  11,238  6,861  -  4,b,7 

£  88  000  58,000  -  30,000 

cwt  502  3,460  +  2,958 

£  4,000  26,000  +  22,000 

cwt  8200  1,880  -  6,320 

£  08.000  18,000  -  50,000 


Iron  wire  other  than  fencing  (a)- 

tons 

£ 


Total 
From  United  Kingdom 


United  States    ... 

FAcctric  generators— 

Total       .... 

From  United  Kingdom 

.,      United  States    ... 

Electric  motors — 
Total 
From  United  Kingdom 
„      United  States    ... 

Other  electrical  nuwhinery- 

Total 
From  United  Kingdom 
United  States    ... 

',',      Italy        

Switzerland 


3,400  - 

170,000  — 

tons        -  2,340 

£       —  90,000  — 

tons        —  94 

£        _  7,680  — 

tons        -  3,280  - 

£       -        160,800  - 

£      15  000    252,000  -f 237.000 

"     £  600    189,000  -t- 188,400 

■      £      14,000      60,000  +  46,000 


£  77,000 
£  25,000 
£      50,000 


£  168,000 

£  108,000 

£  43,000 

£  12,000 

£  1,000 


344,000  -1-267,000 
126,000  -flOl.OOO 
215,000    -1-165,000 


619,000  -t- 451, 000 

244,000  -fl36,00O 

356,000  -1-313,000 

4,000  -    8,000 

11,000  -1-  10,000 


73,000 
9,000 
61,000 


15,000 
68,000 
89,000 


Mining  machinery— 

Total         £ 

From  United  Kingdom 

United  States    

Electric  fans  and  parts  thereof— 

Total         £  179,000 

I'rom  United  Kingdom 

„      Italy         

„      United  States    

Electric  lamps  and  purls  thereof- 
Total         £  173,000 

Electric  glow  lamps  (a) — 

Total        — 

From  United  Kingdom         ...  — 

„      Holland         ■    — 

,,      Japan       .•■■  ' 

,,      United  States — 

Electric  lamps,  other  sorts  (a)— 

Total         — 

IVom  United  Kingdom  — 

Holland             — 

Japan       — 

,,      United  States              ...  — 

Electrical  wires  and  cables — 

Total        £  242,000 

Elertrical  wires  and  cahlcs  {rubber  insiilalr 

Total        — 

From  United  Kingdom        ...  — 

,,      Japan       — 

,,      United  States    — 

Ditto  {insxilations  other  than  rubber)  (a) — 

Total         — 

From  United  Kingdom         ...  — 

„      United  States — 

Bare  copper  wire  {electrolytic)  (a) — 

Total         — 

From  United  Kingdom        ...  — 

,,      United  States — 

,,      Japan       — 

Telegraph  and  telephone  apparatus  (a) — 

Total         ...        ...  — 

From  United  Kingdom         ...  — 

,,      Sweden              — 

,,      .Japan      — 

„      United  States — 


156,000  +  83,000 
47.000  +  38,000 
108.000    +  47,000 


214,000  -1-  35,000 

25,000  -1-  10,000 

54,000  -  14,000 

135,000  +  46.000 


£ 
15,000 
7,500 
2,000 
1,000 
4,000 

90,000 
42,000 
18,000 
10,000 
19,000 


7)  la)- 

264,00*1 

207,000 

21,000 

34,000 

139.000 
122,000 
12.000 

45,000 

18,000 

9,000 

19,000 

63,000 
24,000 
10,000 
2,000 
37.000 


Electricity  meters  {a)— 

Total 
From  United   Kingdom 
,,      Switzerland 

Batteries  (o) — 

Total 
From  United  Kingdom 
,,      United  States    ,.. 

Switchgear  {a) — 
Total 
From  United  Kingdom 

.,      .Japan      

,,      United  States    ... 

Transformers  (a) — 

Total 
From  United  Kingdom 
,,      United  States    ... 

Interior  electrical  fittings  (i 

Total 
From  United  Kingdom 

,,  ■  United  States    ... 

,,      Japan       

Electrical  instruments,  d'c. 

Total 
Fi'om  United  Kingdom 

,,      Japan       

,,      United  States    ... 

,,      Holland 

.,      Italy        


1918-19  1919-20  Inc. 
£  £ 

—  34,000 

—  25,00(1 

—  8,000 


31,000 
6,000 
25,000 


.Ice. 
£ 


61,000 
32,000 
2,000 
27,000 


26.000 
4,000 
22,000 


~  21,000 

—  13,000 

—  7.000 

—  1,000 

■leinimerated. 

361.000  571,000 

158,000  279,000 

62,000  19,000 

113.000  264,000 

17,000  2,000 

—  3,000 


-1-210,000 
-fl21,000 

-  43,000 
-f  151, 000 

-  15.000 


Telegraphs,   materials  for  construction  and  accessories. — 


Total 
From  United    Kingdom 


4,000 
3,000 


3,000 
2,000 


1,000 
1,000 


Telephones,  materials  for  construction  and  accessories — 

Total        £      17,000      19,000    +  2,000 

From  United  Kingdom         ...               3,000      12,000     -f  9,000 

„      Sweden               O.OW)        4.000     -  2,000 

,.      United  States    6,000        2,000     -  4,000 

In  addition  to  the  foregoing,  the  following  were  imported  aa 
Government  stores  :  — 

Machinery  and  millwork — 


Total        

From  United  Kingdom 

£ 

£ 

255,000 
244,000 

447,000 
404,000 

+192,000 
-H60,000 

Telegraph  mJiterial — 

Total         

IVom  United  Kingdom 

142,000 
141,000 

579,000 
578,000 

-f  437,000 
+43-'.000 

bistruments  and   apparatus^ 

Total         

From  United  Kingdom 

806,000 
305,000 

419,000 
416,000 

+113,000 
+111,000 

((()  Not  sepuratoly 

rocoi 

ded  prior 

to  1920. 

THE     MYDRO-ELECTRIC    POWER  COMMISSION 
OF    ONTARIO. 


The  thirteenth  annual  report  of  the  Hydro-Electric  Power 
Commission  of  Ontario,  deals  with  what  the  chairman.  Sir 
Adam  Beck,  describes  as  the  most  successful  year  in  the 
history  of  the  Commission. 

Throughout  the  year  ended  October  31st,  1920,  the  country 
was  passing  thrf)Ugh  a  period  of  re-adjustment  following  a, 
sudden  slump  at  the  close  of  the  war.  Conditions  have  not  yet 
become  normal,  and  many  industries  are  still  awaiting  a 
fall  in  costs  before  going  back  to  ordinary  production.  Thia 
depression  affected  principally  the  Eugenia  and  Severn  systemn 
with  a  consequent  serious  reduction  in  revenue  from  these 
sources.  The  largest  section — tlie  Niagara  system — also  experi- 
enced a  depre.ssion,  but  this  wa.s  counter-balanced  by  increased 
business  in  other  directions,  and  towards  the  end  of  tho 
year  the  demand  for  power  exceeded  the  supply.  This  was 
due  in  part  to  the  expiration  of  a  contract  for  a  bulk  supply 
from  the  Ontario  Power  Co.,  of  Niagara  Falls.  It  was  found, 
necessary  during  the  year  to  increase  the  charges  to  a  number 
of  municipalities  on  this  system,  but  in  spite  of  this,  increased 
business  allowed  practically  every  municipality  to  make  a 
surplus.  The  cost  of  materials  fell  slightly  towards  the  end 
of  the  year,  and  although  labour  costs  remained  high,  tha 
general  eflSciency  improved.  About  the  middle  of  the  year 
arrangements  were  made  for  a  supply  of  9,000  h.p.  by  the 
Canadian-Niagara  Power  Co.,  and  a  further  block  of  power 
is  being  negotiated  for.  This  supply  proved  of  great  assistance, 
bqt  restrictions  had  to  be  enforced  when  the  power  and  hght- 
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ing  peaks  became  coincidL-ut .  ILl-  QueeDston-Ghippawn 
development  was  somewhat  retarded  by  lubour  troubles.  In 
the  first  place  the  demand  for  unskilled  labour  could  not  be 
met.  Owing  to  a  strike  the  work  was  suspended  lor  a  month ; 
this  resulted  in  a  loss  of  over  $tiUO,000  in  non-productive  over- 
head charges,  &c.,  and  in  the  purchase  of  extra  equipment 
to  compensate,  as  far  as  possible,  for  the  time  lost  in  the 
progress  of  the  work.  During  the  year,  the  Commission 
contracted  for  three  complete  additional  generating  sets, 
BO  that  the  initial  installation  will  now  be  five  Bets  instead 
of  the  original  two.  By  means  of  electrically-operated  shovels 
earth  and  rock  was  excavated  and  removed  at  the  rate  of 
hah'-a-milliou  cubic  yards  per  month,  and  at  the  then  existing 
rate  of  progress  all  the  excavation  work  in  the  canal  proper 
should  have  been  completed  by  June  last.  It  was  hoped  that) 
the  first  two  generating  sets,  with  an  output  of  lOO.OIX)  h  p., 
would  be  in  operation  in  September  this  year.  All  that  re- 
mained to  be  done  at  the  end  of  the  year  under  review,  was 
to  install  the  second  turbine  and  the  two  generators.  Most 
of  the  switchgear  and  ti-ansformers  have  now  been  delivered. 
The  switchgear  includes  a  number  of  15,000  and  155,000-V  oil 
circuit  breakers  manufactured  by  the  Canadian  General  Elec- 
tric Co.,  and  the  Canadian  Westinghouse  Co,  The  latter 
firm  is  also  supplying  15  15,000  kVA,  l-2,000/&3..500-V,  single- 
phase,  water  cooled  transformers,  and  two  '2,200  kVA,  500 
r.p.m.,  25  cycles,  2,300-V,  generators  to  furnish  power  to 
auxiUaries,  such  as  cranes,  elevators,  pumps,  reserve  motor- 
driven  exciters,  lighting,  &c.  Among  the  auxiliary  equipment) 
are  two  150-ton  electrically-operated  cranes  with  equaliser 
lifting  beam,  supplied  by  the  Dominion  Bridge  Co.  of 
Montreal.  These  cranes  are  designed  to  work  either  indepen- 
dently or  together.  The  equaliser  lifting  beam  is  for  use  when 
lifting  the  300-ton  rotors  of  the  main   generators. 

The  Nipigon  development  was  proceeded  with  rapidly 
during  the  year.  The  tail  race  which  is  about  1,000  ft.  long 
necessitated  the  excavation  of  122,000  cu.  yd.  of  earth,  and 
67,000  cu.  yd.  of  rock.  The  forebay  excavation  entailed  the 
removal  of  about  20,000  cu.  yd.  of  material,  chiefly  rock. 
In  order  that  the  first  part  of  the  plant  might  be  put  into 
immediate  operation  the  steel  for  the  superstructure  of  the 
power-houses  was  erected  and  temporarily  sheeted  in.  This 
enabled  the  turbine  and  generator  erection  to  be  rushed  to 
completion,  and  the  No.  2  unit  was  placed  in  commercial, 
operation  on  December  20tb,  1920,  which  was  the  scheduled 
date  for  the  delivery  of  power  to  Port  Arthur.  The  present 
installation  consists  of  two  12,o00-h.p.,  vertical  single  runner 
turbines,  operating  at  120  r.p.m.  under  a  head  of  72  ft.  These 
are  coupled  to  60-cycle  Canadian-Westiughouse  generators. 

It  was  expected  to  have  in  operation  the  Niagara  develop- 
ment— the  largest  of  all  hydro-electric  schemes — by  the  end 
of  the  present  year.  The  power-house  excavation  for  the 
first  two  main  units  was  completed  during  1920.  These  two 
units  will  be  placed  in  commission  and  the  other  three  units 
of  the  scheme  will  then  be  proceeded  with. 

With  regard  to  surveys  prior  to  the  extension  of  supply  in 
rural  districts,  owing  to  the  high  cost  of  ccmstruction. 
power  shortage,  and  labour  conditions,  these  were  confined 
exclusively  to  those  districts  from  which  petitions  were 
received.  The  Power  Commission  Act  was  amended  .so  as 
to  provide  that,  in  the  supply  of  electricity  to  rural  districts, 
systems  should  not  necessarily  be  confined  to  the  geographic 
township  boundaries,  but  could  be  arranged  to  provide  for 
the  moat  economic  distribution  of  power  from  the  nearest 
centre. 

Pinal  surveys  were  completed  during  the  year  for  the 
construction  of  122  mile.s  of  new  electric  railway,  apart  from 
the  acquisition  of  existing  lines. 

The  year  reported  upon  witneissed  an  enormous  increase 
in  the  activities  of  the  Electrical  Inspection  Department; 
this  was  chiefly  due  to  the  extensive  building  operations 
carried  out  all  over  the  Province  and  to  the  ever  increasing 
demand  for  all  kinds  of  domestic  electrical  apparatus.  r)uring 
the  year  the  Department  received  87,399  applications  for  new 
wiring  and  100.990  inspections  \A'ere  made.  Apart  from  new/ 
installations  the  Department  was  successful  in  having 
a  large  number  of  old  installations  overhauled  and  improved. 
A  considerable  amount  of  levemie  was  derived  from  the 
annual  inspection  system,  which  is  growing  in  favour  with 
the  owners  of  factories   and   other  industrial  establishments. 

A  considerable  increase  in  the  vohime  of  tests  and  investiga- 
tions by  the  Laboratories  Department  took  place  during  the 
year.  .\monR  the  now  equipment  constrvicted  was  a  corona 
voltmeter,  capable  of  recistLi ing  pressures  up  to  300,000  V. 
Included  in  the  special  tests  carried  out  in  the  High-Tension 
Laboratory  were  tests  upon  cutouts  for  distribution  trans- 
formers; title  analysis  and  compilation  of  test  and  theoretical 
data  on  the  subject  of  inferferenfe  between  power  lines  and 
oommunication  circuits;  current-carrying  capacity  of  transmis- 
sion lines  tinder  varions  atmospheric  conditions,  &c.  In  the 
other  sections  there  was  little  change  in  the  character  of  the 
work,  but  in  every  ca.'e  there  was  a  marked  increase. 

The  accounts  of  the  several  systems  show  very  satisfactory 
financial  results.  In  the  largest  .^vstem  (Niagaral  the  revenue 
amounted  to  $3,7.')1.0f)fi;  ;i.^ainst  this  were  pln'ced  the  follow- 
ing items:— Power  purchas.-d.  .fl.OdO.HW ;  operation  costs. 
$585,099:  interest.  $64-l.S.->9:  renewals.  $310,519;  provision  for 
contingencies,  $48,71.5;  sinking  fund.  $195,570:  total. 
$3,751,066.  • 


jMexico    after    revolution. 


.\fter  all  the  misfortvmes  and  upheavals  that  have  occurred 
in  Mexico  during  the  past  decade,  it  is  encouraging  to  leam 
that  the  country  is  certainly  a  potential  market  for  goods  of 
British  manufacture.  Such  is  the  opinion  expressed  in  the 
report  by  H.M.  Consul-General  at  Mexico  City,  which  has 
recently  been  issued  by  the  Department  of  Overseas  Trade.* 
He  adds  an  important  proviso,  viz.,  that  price  and  delivery 
are  satisfactory  to  the  importer.  Subject  thereto,  ii  may  be 
taken  for  granted  that  any  of  the  manufactured  goods  which 
were  imported  into  Mexico  before  the  «ar  can  still  be  con- 
sumed by  that  market. 

Among  the  articles  for  which  there  appears  to  be  a  demand 
may  be  mentioned  agricultural  machinery  and  implements, 
mining  requirements,  such  as  belting,  wire  cables,  ore  cars, 
rails,  &c.,  oil  engines,  tin  plate,  corrugated  iron  and  roofing 
materials. 

Mexico  City,  Tampico.  and  Vera  Cruz  and  a  few  other  towns 
have  good  systems  of  electric  tramways.  The  company  operat- 
ing in  the  capital,  which  obtains  its  power  from  the  plant  at 
Necaxa  supplying  the  electric  light,  maintains  an  excellent 
-ervice  of  express  cars  connecting  the  town  with  the  suburbs. 

Owing  to  the  shortage  of  the  rainfall  in  1920.  a  serione 
diminution  in  the  producing  power  of  the  Mexican  Light  and 
I'ower  Co.  is  foreseen.  To  ameliorate  the  situation,  it  will  be 
remembered  that  the  Government  issued  a  "  Daylight 
Saving  "  Order,  advancing  the  official  time  in  the  city  by  one 
hour.  The  Consul-General  says  that  of  this  Order  a  consider- 
able part  of  the  community  take  no  notice — an  indifference 
which  caused  much  confu.sion. 

The  railways  suffered  terrible  damage  during  the  revolu- 
tionary disturbances,  the  losses  in  rolling  stock  and  locomo- 
tives being  tremendous.  Travelling  and  transporii  is  conse- 
quently very  difficult,  and  the  congestion  of  goods  at  Vera 
Cruz  and  Tampico  has  been  very  great. 

There  are  great  possibilities  of  development  in  Mexico,  given 
peace.  Apart  from  the  oil  industry,  it  possesses  great  stores 
of  mineral  wealth  which  have  .so  far  been  unexploited.  Con- 
siderable activity  was  manifested  during  the  year  by  several 
of  the  large  gold  and  silvw  mining  comjianies  in  securing  new 
properties  to  replace  those  which  showed  signs  of  approach- 
ing exhaustion.  , 

Coal  ha.s  been  mined  in  Mexico  for  over  20  years.  There  are 
deposits  of  lignite  coal  near  the  border  at  Laredo,  and  other 
known  coal-fields  are  in  Oaxaca  and  Guerrero.  But  the  most 
important  deposits  are  in  the  coal-fields  at  Sabinas  (where 
there  are  700  bee-hive  coke  ovens  and  three  retort  coke  oven 
plants,  the  latter  having  a  capacity  of  about  10.000  tons  of 
coke  per  month)  and  Coahuila,  which  are  estimated  to  be 
about  400  square  miles  in  extent. 

After  alluding  to  the  advantageous  position  held  by  United 
States  firms  with  regard  to  the  Mexican  market,  the  report 
comments  on  the  extreme  importance  of  the  per.sonal  element 
in  dealing  with  purchasers.  Without  good  agents,  it  is  impos- 
sible to  succeed  in  Mexico.  The  course  recommended  is  for 
the  British  house  to  send  out  a  commercial  traveller,  with 
samples,  to  examine  the  market  .and  appoint  his  own  agent. 
In  the  case  of  machinery,  a  man  with  expert  knowledge  is 
practically  indispen.sable.  In  this  respect  it  is  .said  that  the 
British  are  outdistanced  by  their  American  and  German  com- 
petitors. 


Petrol' Electric  Transmission. — Tlie  Commercial  Motor  re- 
cently pubUshed  an  article  dealing  with  the  merits  and  de- 
merits of  the  petrol-idectric  system  of  power  transmission  for 
vehicles.  The  writer  says  that  lorry  drivers  and  others  have 
come  to  regard  the  gearbox  as  a  necessary  evil,  and  it  has 
become  a  tradition,  while  vested  interests  are  loath  to  sub- 
stitute a  better  means  of  driving.  A  petrol-electric  vehicle  is 
subject  to  none  of  the  violent  jars  inseparable  from  the  best 
of  gears,  speed  variation  being  effected  in  a  very  smooth 
manner.  The  absence  of  mechanical  connection  between 
engine  and  axle  isolates  the  former  from  the  shocks  encoun- 
tered by  the  engine  of  the  gear-driven  vehicle.  .\s  regards 
overall  efficiency,  the  petrol-electric  system  compares  very 
favourably  with  other  systems  despite  the  intervention  of  a 
dynamo  between  the  engine  and  the  driving  motor.  One 
point  of  the  system,  however,  requires  attention.  The  hand- 
regulation  of  the  dynamo  field  does  not  get  rid  of  the  aural 
attentiou  necessary  with  other  drives :  automatic  regulation 
would  mnke  the  system  nearly  ideal. 

..\  Swedish  Turbo-locomotive. — Sweden  inaugurated  the 
turbo-locomotive  on  her  railways  on  October  29th  with  an 
express  train  run  from  Stockholm  to  LTpsala  and  back,  a  dis- 
tance of  .SO  miles,  in  less  than  2i  hours:  at  times  the  speed 
reached  ■").">  m.p.h.,  the  highest  allowed  in  Sweden,  says  the 
Daily  Mini,  .\fter  passing  through  the  turbine,  the  exhaust 
steam  is  led  to  an  air-cooled  condenser,  the  hot  water  from 
which  is  fed  into  the  boiler.  The  trials  show,  it  is  claimed, 
that  the  turbo-locomotive  consumes  only  half  the  quantity  of 
fuel  th;u  is  needed  for  an  ordinary  locomotive  of  the  same 
horse  power,  and  the  new  engine  is  mach  less  noisy. 

H.M.  Stationery  Office.  Is. 
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l_o.     C>Liolx-r  3ist.     (Cniled   States. 
2s,»»i>.    ••  Radio-signalling  »ysteii 
(Uiiiled  States,  May  lUth.) 
.  2«!,«i9o.     ■■  Electric  condenser.-." 
Electric  Co.)    Octolx-r  3Ut. 


Pneumatic  Co,    October  31st. 

i-Houslon  Co.,  Ltd.   (General 


38,17U.     ■•  .^Itchanical    sales    apparatus."     'i'.    G.   Anderson.     October    24lh.' 

28,17u.  "  Coin-actuated  electric  apparatus  lor  selling  tickets,  ic."  1.  G. 
Aaderson.     October  24th. 

28,1^0.  "  Electric  oven  light."  \V.  Hitchmough  and  P.  H.  Shade.  October 
«th. 

28,192.    "  Thermionic  valves."    H.  St.  J.  de  A.  Donisthorpe.     October  24th. 

28.19i.  ••  Electric  lurnaces."  Norske  Aktieselskab  (or  elektrokeniisk  In- 
dustri  Norsk  Industri-Hypotekbank.  October  24th.  (Nor\va\.  November  1st. 
1990.) 

28,196.  "  Telephone  exchange  system."  Western  El^lric  Co.,  Ltd.  Octo- 
ber  24th.     (L'nited   States.   October  2Jth,    1920.J 

28,210.  "  Radio  transmitting  systems."  British  Thomson-Houston  Co.,  Ltd. 
(General   Electric  Co.).    October  24th. 

28,221.  "  Eliminating  currents  (or  wireless  telegraphy."  Radio  Communica- 
tio.T    Co.,    Ltd.,    and    J.    Scott-Taggart.     October   24th.' 

28,225.  "  Electric  regulating  systems."  J.  Etchells  and  \ickers,  Ltd. 
October  24th. 

28,232.  "  Electro-therapeutic  apparatus."  1 .  W.  Fleeson  and  C.  .\I.  Sanche. 
October   24th      lUnitcd    Mates.    December    I'th,    192U. 

28.241.  "  .Apparatus  (or  precipitating  dust  (rom  gases  by  electricity." 
Siemens-Schuckertwerkt.     October  24th.      {Gernianv,    October  22nd,  192U.) 

28.242.  "  Single-layer  winding  (or  alternating'  current  dvnamos."  Akt.- 
Ges.    Brown,  Boveri  et  Cie.     October  24th.     (Switzerland,   Oct'ober  28tl:.   1920.J 

26.243.  "  .Apparatus  (or  suppression  o(  higher^  harmonic  voltages  in  alternat- 
ing current  dynamos."  .Akt.-Ges.  Brown,  Boveri  et  Cie.  October  24th. 
(Switzerland,   October    28th.   1920.) 

28,249.  "  Electrical  transmissions  (or  direction  purposes."  Evershed  i  Vig- 
Doles.   Ltd.,   and   J.  C.    Needham.     October  25th. 

28,261.    "  .Motor  car   commutators."     P.    Brindle.      October  25th. 

28,264.  "  .Magneto  electric  machines."  R.  Bosch  Akt.-Ges.  October  25lh. 
(CWrmany,   November  8th,  1920.) 

28,315.  "  Protective  devices  (or  electric  circuits."  W.  E.  Goodwin  and 
Siemens  Bros.   &   Co.,    Ltd.     October  2Sth. 

28,322.  "  -Automatic  circuit  interrupter  for  ignition  svstems."  E.  B.  Bough- 
Ion.     October  25th. 

28,341.  "  Svstem  (or  detection  of  smoke  or  particles  in  suspension  in  a  gas, 
&c."     \V.   Kidde  &.  Co.,    Inc      October  25th. 

28,352.  "  Portable  apparatus  for  producing  electric  light  or  igniting  a 
wick."    H.   H.   Wolfe.    October  25th. 

28,354.  "  .Appliance  for  inserting  switch  or  control,  S:c.,  for  apparatus 
within  electric  circuits."    D.  P  .J.  Kelly.    October  25th. 

28,385.    "  Electric   lamps."    E.  J.   L.    Brook.    October  26th. 

28,389.     "Electric    light    fixtures."    T.    S.    Turnbull.     October    26th. 

28,393.    "  Electric    switches."     W.    Preston.    October    26th. 

28,411.  "  Combination  electric  switch  and  (use."  .A.  H.  Short.  October 
26th. 

28,423.     "  Electric   bed    warmer."      F.   G.    Bcale.      October   26lh. 

28,428.     "  Electric  motor  for  gramophones."     H.  Hennev.     October  26th. 

28,452.  ••  Electric  switches."  British  Thomson-Houstoi^  Co.,  Ltd.  (General 
Electric  Co.).    October  26th. 

28,456.  "  Electric  resistances."  H.  \V.  F.  Ireland,  H.  Lucas,  and  W.  C. 
Turner.     October    26th. 

28.460.  •  Electric,  Jtc,  locomotives,  trams,  road  vehicles,  ships,  ic."  W.  P. 
Durtnall.    October  26lh. 

28.461.  "  Electro-magnetic  switching  devices."  J.  Etchells  and  Vickers,  Ltd. 
October   26th. 

28.462.  "  Spark    plugs."      P.    V.    Carpenter.      October    26th. 

28,550.  "  Electrical  fittings."  \V.  .M.  Barrington,  W.  E.  Bottom,  and  M.  H. 
Goldfarb.    October  27th. 

28,561.     "  Electric   dry  battery."     F.  A.   van    Hoojdank.     October   2"th. 

28,5(>8.  *'  Impulsive  driving  mechanism  for  ignition  magnetos."  M.  L. 
Magneto  Svndicale,   Ltd.,    and    E.    A.    Watson.     October  27th. 

28,593.  "  Electrical  transmitter  microphones."  B.  A.  Pilkington  and  E.  D. 
Young.     October  28th. 

28,612.     "  Sparking    plugs."     W.     Pickard.     October    28th. 

28,619.  •■  Electrically  driven  reciprocating  tool."  J.  Mackintosh.  October 
28th. 

28,643.  "  Means  for  indicating  and  controlling  charging  of  batteries." 
Rootes.    Ltd.,    and   J.   G.    Wilson.     October   28th. 

28,645.  '*  Electrical  connections  in  disconnecting  link  bo.x."  .Macintosh 
^ble   Co.,    Ltd..    and    D.    D.    Watson.    October  28th. 

58.659.  "Wireless    apparatus."     B.    H.    N.    H.    Hamilton.     October    28th. 

28.660.  "  Electric  motor."  E.  M.  Green,  H.  Kerr  Nisbett,  ahd  A.  King. 
October  28th. 

28,667.    "  X-ray  apparatus."    M.  A.  Codd  and  X   Rays,  Ltd.    October  28th. 
28.672.    *'  Lamps  operating    bv  electric   discharge."    M.   D.    Scott.  ,  October 
28th. 

28.674.  "  Electric  current  wire  insulators  attached  to  poles,  &c."  G.  H. 
Hosic.    October  28th. 

28.675.  "  Electrolytic  starters  or  controllers  for  electric  motors."  Metro- 
poliun-Vickers  Electrical  Co.,  Ltd.,  and  .A.  E.  L.  Scanes.     October  28th 

28.688.  "  Bonding  devices  (or  electrical  junction  boxes."  Callender's  Cable 
and  Construction    (>>..    Ltd.     October   28th. 

28.689.  "  Electric   heaters."      V.   Gillgan.     October    28th. 

28,696.  **  Arc  generators  of  electric  oscillations."  H.  M.  Dowsett.  October 
28th. 

20,721.  "  Method  of  assembling  and  protecting  electric  wires  for  connecting 
commutator  and  ignition  coils  of  internal  combustion  engines,  &c."  H.  G. 
Southard    and    V.    M.    Meager.     October    29th. 

28,760.     "  Electric   number    indicator."     F.   W.   Tennant.     October   29rh. 

28,774.  "  Heat  comicrving  apparatus  in  steam  power  plants."  Metropolit.-m- 
\'ickcrs  Electrical  Co.,  Ltd.  (Wcstinghouse  Electrical  Manufacturing  Co.). 
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The  large  attendauce  at  the  first  of  the  series  of  informal 
discussions  on  salesmanship  which  have  been  organised 
by  the  E,D.A.  is  a  good  augury  for  the  success  of  those 
wliich  are  to  come.  The  meeting,  which  is  reported  on 
another  page,  was  held  in  the  hall  of  the  Chartered  In- 
situte  of  Patent  Agents,  which  proved  to  be  none  too 
large.  Both  contractors  and  supply  authorities  were 
well  represented,  and  the  informal  manner  in  which  the 
meeting  was  conducted  set  everybody  at  ease  from  the 
.start.  The  growing  popularity  of  informal  meetings  is 
little  to  be  wondered  at,  and  the  absence  of  the  restraint 
which  is  too  often  apparent  at  the  more  formal  meetings 
of  some  of  our  institutions  was,  in  this  particular  case, 
very  noticeable.  There  was  no  dearth  of  speakers ;  in 
fact,  the  eagerness  of  some  of  those  present  to  express 
their  views  and  recount  their  experiences  could  almost 
be  described  as  competitive.  Many  of  the  experi- 
ences recounted  were  not  only  interesting,  but 
amusing,  and  one  could  not  help  feeling  hov 
ilelicate  and  intricate  the  business  of  selling  really  is. 

.Uthough  the  subject  under  discussion  was  electrical 
salesmanship,  many  of  those  present,  as  will  be 
seen  from  the  report,  digressed  a  little,  and  took  the 
opportunity  to  air  their  grievances.  The  suggestion 
luatle  by  the  contractors  that  the  supply  authorities 
Luuld  do  more  for  them,  was  met  by  the  assurance  that 
the  supply  authorities,  for  the  most  part,  were  anxious 
lo  co-operate;  indeed,  it  was  to  their  advantage  to  do 
so,  but  it  was  pointed  out  on  their  behalf  that  they  also 
bad  to  run  their  undertakings  on  Lusiness  lines.  Both 
the  Chairman  (Mr.  S.  T.  Allen)  and  Mr.  Beauchamp, 
the  Director  of  the  E.D.A.,  reminded  the  meeting  that 
the  subject  under  discussion  was  salesmanship,  but  on 
I  lie  whole  the  digression  was  excusable.  It  was  evident, 
however,  that  relations  between  contractors  and  supply 
;iuthorities  generally  are  quite  friendly,  and  that  as  the 
industry  develops,  so  will  the  spirit  of  co-operation 
glow.  The  value  of  the  series  of  conferences  cannot  be 
over-estimated,  and  as  an  indication  of  the  interest 
which  has  been  aroused,  it  may  be  mentioned  that  thi^ 
desirability  of  obtaining  a  larger  room  is  already  under 
consideration.  The  suggestion  was  also  made  that  thf 
meetings  might  start  earlier,  in  order  to  leave  more 
time  for  discussion,  and  Mr.  Beauchamp  promised  that 
tliis  would  also  be  considered.  The  arrangements  fer 
tliu  next  meeting,  however,  will  have  to  stand. 

-Mucli  that  was  said  at  the  first  conference  was 
elementary,  but  it  is,  nevertheless,  fundamental,  and 
only  a  complete  appreciation  of  the  fundamentals  ot  the 
whole  art  of  salesmanshi|)  in  electricity  supply  can 
achieve  tiie  desired  result.  Happily,  there  is  now  much 
more  prospect  of  "  push  and  go"  on  tiie  part  of  con- 
tr.actors,  for  the  relationship  between  them  and  the  elec- 
tricity supply  authorities  is  now  very  different  to  what 
it  was  a  few  years  ago.  Witliout  wliole-hearted  co-oper:i- 
tion  between  the  electrical  contractors  and  the  supply 
authorities,  little  can  be  lioped  for.  One  of  the  greatest 
drawbacks  in  this  mutter  is  the  question  of  mains.  Too 
often  there  have  been  long  anil  learnetl  arguments  as  tt> 
how  electricity  supply  should  be  increased  and  the  great 
field  there  is  for  it,  but  insufficient  attention  has  been 
given  to  the  fact  that  \-^  parts  where  there  is  a 
great  potential  demand,  thure  are  nc  mains.       Hence 
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all  the  arguments  in  the  world  are  unavailing  if  the 
prospective  consumer  cannot  get  the  supply,  and  some  of 
the  efforts  of  the  manufacturers  to  turn  out  cheap  appa- 
ratus, and  the  contractors  to  induce  people  to  use  them, 
will  be  wasted  until  greater  attention  is  paid  to  this  sub- 
ject. The  difficulties  now,  of  course,  in  laying  mains  on 
anything  approaching  a  speculative  basis  are  obvious. 
At  the  same  time,  in  London  alone  there  are  hundreds 
and  even  thousands  of  streets  of  quite  good  class  houses 
where  a  considerable  amount  of  business  would  un- 
doubtedly be  obtained  if  the  mains  were  laid.  In  many 
cases  no  attempt  has  been  made  to  ascertain  whether 
residents  desire  a  supply,  and  when  they  approach  the 
Department  they  only  meet  with  discouragement.  It  is 
satisfactory,  therefore,  to  find,  almost  for  the  first  time, 
that  this  aspect  of  the  problem  which  is  facing  us  is  fully 
appreciated.  Closely  bound  up  with  that  comes  the 
question.  Who  is  to  do  the  wiring?  Where  the  person 
is  not  the  owner  of  the  house  he  naturally  will  not  incur 
the  expense,  and  the  landlord  will,  in  the  majority  of 
cases,  also  refuse.  Therefore,  it  is  a  wise  suggestion  to 
concentrate  on  the  householder  who  is  also  the  owner. 
A  larger  percentage  of  owners  are  occupiers  than  ever 
before,  owing  to  recent  property  transactions.  All 
this  emphasises  the  difficulties  that  have  to  be  faced ; 
yet  there  is  much  to  be  done  even  where  mains  are  laid. 
This  is  the  part  of  the  work  which  must  be  tackled  first. 


The     case    of     Attorney-General     v. 
Local  Autho=      Liverpool  Corporation,   which   was  de- 
rities  and  the      cided  last  week  by  Mr.  Justice  Russell, 
Supply  of        involved  the  discussion    of   a  new   and 
Fittings.  interesting  problem  in  connection  with 

municipal  trading.  A  perusal  of  the 
judgment  of  tlie  learned  judge,  wliich  is  printed  at 
length  elsewhere  in  this  issue,  shows  that  although  a  local 
authority  may  not  originally  have  had  power  to  provide, 
sell,  &c.,  electrical  fittings,  it  may  acquire  this  impor- 
tant privilege  by  taking  over  the  rights  and  powers  of  a 
statutory  company.  It  appears  that  the  Liverpool  Cor- 
poration in  1896  and  in  I!302  acquired,  by  Act  of  Par- 
liament, the  undertakings  of  two  companies  which  had 
the  right  to  manufacture  and  supply  fittings,  and  Mr. 
Justice  Russell  has  held  that  this  right  was  transferred 
to  the  Corporation,  and  that  there  was  no  rule  of  the 
common  law  relating  to  corporations  which  prevented 
the  exercise  of  this  power.  Having  distinguished  the 
case  of  Attornej-General  v.  Sheffield  Corporation,  in 
which  it  was  held  that  in  the  absence  of  statutory  autho- 
rity undertakers  who  are  a  local  authority  cannot  pro- 
vide lamps,  fittings,  motors,  or  apparatus  other  than 
meters,  the  learned  judge  went  on  to  point  out  that  on 
the  evidence  before  him,  the  Liverpool  Corporation  had 
in  fact  made  a  profit  which  enured  to  the  benefit  of  the 
ratepayers.  We  confess  that  it  is  not  easy  to  under- 
stand why  the  question  whether  the  business  was  profit- 
able or  not  was  relevant.  If  the  learned  judge  was  riglit 
— and  we  would  be  long  sorry  to  question  his  finding — 
in  holding  that  the  Liverpool  Corporation  stepped  into 
the  shoes  of  the  two  companies,  the  question  whether  the 
business  was  profitable  or  not  does  not  seem  to  be  very 
material.  But  there  was  another  point  decided  by  the 
learned  judge  upon  which  he  was  fain  to  confess  that  he 
pronounced  after  much  consideration.  The  Electricity 
Supply  Act,  1919,  provides  that  a  local  authority  may 
provide,  let  on  hire,  repair  and  maintain  fittings  and 
apparatus,  but  it  provides  in  parenthesis  that  it  shall 
not,  unless  expressly  authorised  by  special  Act  or  Order, 
"manufacture  or  sell."  Mr.  Justice  Russell  held  that 
the  necessary  express  authority  to  do  this  was  to  be  found 
in  the  Act  of  1896,  which  gave  tlie  Corporation  all  the 
rights  and  privileges  of  the  Liverpool  Company.  In  tlie 
result  he  dismissed  an  action  whicli  had  been  brought 
at  the  instance  of  certain  ratepayers  who  sought  a 
declaration  that  the  Corporation  was  not  entitled  to 
carry  on  this  form  of  municipal  trading. 


It  has,  of  course,  been  decided  that  the  Electric  Light- 
ing Acts  do  not  authorise  undertakei's  to  supply  electric 
fittings  and  apparatus  other  than  meters. 

The  result  of  this  case  is  somewhat  remarkable.  It 
seems  that  although  the  Liverpool  Corporation  has 
never  been  directly  authorised  to  act  as«provider  and 
vendor  of  electrical  fittings,  it  has  acquired  this  im- 
portant power  by  virtue  of  private  arrangement,  con- 
firmed by  Act  of  Parliament,  with  companies  which  had 
these  powers.  Hitherto  power  to  sell  and  let  fittings  has 
only  been  conferred  by  Statute.  Thus  it  is  common  to 
find  in  the  Acts  of  local  authorities  a  special  clause  to 
enable  them  to  sell,  let,  hire,  but  not  to  manufacture, 
lamps,  meters,  electric  fittings,  &c.  The  terms  of  these 
clauses  vary  somewhat.  In  the  Nottingham  Corporation 
Act,  1889,  Sec.  4,  the  power  conferred  is  to  provide 
and  let,  &c.,  but  not  to  manufacture,  "  lamps,  meters, 
electric  lines,  fittings,  apparatus  and  things,  for  light- 
ing and  motor  power,  and  for  all  other  purposes  for 
which  electric  energy  can  or  may  be  used,  or  otherwise 
necessary  or  proper  for  the  supply,  distribution,  con- 
sumption, or  u.se  of  electrical  energy."  The  Manches- 
ter Corporation  (General  Powers)  Act,  1898,  after  the 
usual  wide  powers,  contains  these  words:  "Electrical 
motors,  and  apparatus  for  the  use  of  electricity  for 
motive  power  and  other  purposes. 

The  Halifax  Corporation  Act,  1898,  is  even  wider  in 
its  terms.  It  authorises  the  Corporation  to  "  purchase, 
hire,  sell,  let  on  hire,  or  otherwise  deal  with  dynamos, 
electric  motors,  accumulators,  meters,  burners,  arc  and 
other  lamps,  fittings,  wires,  plant,  engines,  conductors, 
machinery,  apparatus,  and  appliances  for  and  in  rela- 
tion to,"  (fee. 

The  London  County  Council  (General  Powers  Act, 
1906)  confers  certain  general  powers  on  Metropolitan 
boroughs  supplying  electricity,  but  expressly  withholds 
power  to  manufacture  fittings. 

We  do  not  gather,  however,  that  Mr.  Justice  Russell's 
decision  will  enable  a  local  authority  exercising  its  sta- 
tutory power  of  purchase  pursuant  to  Sec.  2  of  the 
Kkotric  Lighting  Act,  1888,  to  acquire  the  right  to 
■'  manufacture  or  sell."  This  was  expressly  reserved 
bv  the  Act  of  1919,  and  can  only  be  enjoyed  by  virtue 
(if  a  "  special  Act  or  Order."  The  Act  of  1888,  which 
),'ives  the  right  to  purchase,  is  certainly  not  a  special 
.\Lt  or  Order. 

While,  therefore,  the  case  under  notice  may  not  lead 
either  directly  or  immediately  to  what  is  regarded  in 
some  quarters  as  a  very  undesirable  form  of  municipal 
trading,  it  is  manifest  that  other  local  authorities,  wh'ch 
liave  taken  over  the  undertakings  of  other  supply  com- 
]ianies,  may  find  themselves  vested  with  power  to  sell 
and  manufacture  electrical  fittings.  We  may  be  per- 
mitted to  wonder  whether  when  the  Bill  which  became  an 
Act  in  1896  was  before  Parliament,  any  of  those  who 
opposed  it  were  aware  of  the  powers  about  to  be  con- 
ferred on  the  Corporation.  If  it  does  nothing  else,  the 
case  wliich  we  have  considered  should  serve  to  draw  the 
:ittentioii  of  those  who  supply  fittings  to  the  activities  of 
the  local  authority  which  may  be  seeking  to  acquire  the 
undertaking  of  the  existing  supply  company. 


As    will    be    seen    from    our    "  City 
The  Profits  of    Notes,"  the  directors  of  the  Allgemeine 
the  A.  I-;. G.       Elektrizitats    Ge.sellschaft,     of    Berlin, 
have  resolved  to  pay  a  dividend  at  the 
rate  of  16  per  cent,  for  the  year  1920-21,  being  an  in- 
crease of  2  per  cent,  over  the  preceding  year.     The  ques- 
(ion  was  referred  to  in  the  nailij  Telegraph  last  Saturday 
in  a  despatch  from  its  Berlin  correspondent,  who  seems 
to  be  enthusiastic  concerning  what  he  terms  the  "  com- 
pany's abounding  prosperity."     To  those  wlio  for  many 
years  past  have  followed  the  fortunes  of  the  A. E.G.  and 
are  familiar  with  its  accounts,  it  is  something  remark- 
able to  hear  from  the  Berlin  correspondent  about  this 
great  degree  of   prosperity  under  the  existing  circum- 
stances of  German  currency.     If  the  correspondent  had 
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taken  the  trouble  to  consult  one  of  the  German  works  of 
reference  at  his  disposal  and  ascertained  the  profits  and 
dividends  paid  by  the  company  in  former  years,  when 
the  mark  was  at  par  value,  he  would  not  have  indulged 
ii:  the  phrase  of  "  abounding  prosperity." 

The  company's  annual  report,  however,  has  not  yet 
been  issued ;  as  usual,  only  a  summary  of  the  financial 
results  is  sent  out  by  the  directors  in  the  first  place, 
and  what  does  this  sunmiary  show?  Curiously  enough, 
the  correspondent  omits  to  quote  the  net  profits  earned 
by  the  company,  which  are  returned  at  82,388,G80 
marks,  as  compared  with  45,707,352  marks  in  tlie  pre- 
ceding year.  Now  the  former  amount  at  the  present 
rate  of  exchange  of,  say,  1,000  marks  to  the  pound  ster- 
ling, merely  represents  £82,388.  Even  if  the  sum  of 
100,000,000  marks  (£100,000),  which  has  been  placed  to 
the  formation  of  a  reserve  account  for  works'  mainten- 
ance, is  added  to  the  net  profits,  the  position  by  no 
means  bears  out  the  assertion  as  to  prosperity. 

But  let  us  examine  the  question  a  little  more  closely 
and  as  compared  with  former  years.  If  we  refer  to  the 
company's  accounts  for  the  last  year  of  former  peace 
(1913-14),  it  is  found  that  the  net  profits  amounted  to 
£944,000  sterling,  of  which  .£775,000  was  distributed 
iu  the  form  of  a  divitlend  at  the  rate  of  10  per  cent. 
It  will  be  seen  that  the  company  paid  away  in  dividends 
in  the  last  year  of  the  former  peace  period  nearly  ten 
times  the  amount  of  the  actual  net  profits  realised  in 
1920-21.  If  the  first  two  years  of  the  war  are  taken 
int<)  consideration,  when  the  mark  was  still  at  about  par 
value,  the  net  profits  in  each  exceeded  £1,000,000  and 
the  rates  of  distribution  were  higher  than  in  1913-14. 

The  time  seems  to  have  arrived  to  protest  against  the 
exaggerated  statements  published  in  English  newspapers 
concerning  the  alleged  high  degree  of  prosperity  in  Ger- 
many. Such  assertions,  it  is  true,  are  not  limited  to 
any  one  newspaper.  That  a  large  amount  of  business  is 
being  transacted  by  German  industrial  works  as  a  whole 
is  a  matter  which  it  is  not  our  intention  to  dispute ;  but 
it  is  merely  a  sham  condition  of  prosperit}-  based  upon 
an  enormously  inflated  currency.  The  limits  in  these 
directions  will  probably  soon  be  reached,  and  the  conse- 
quences may  be  extremely  disastrous  not  only  to  those 
directly  concerned,  but  also  to  the  rest  of  Europe. 


In  compressing  into  a  comparatively 

The  Future  of     sliort  report,  which  we  abstract  on  an- 

China.  otiier    page     to-day,    a    survey    of     tlie 

salient    features    of    (China's    economic 

history  during   1920  a)i,d    the   first  half   of  the   current 

year,  H.M.  Connuercial  Counsellor  at  Peking,  Mr.  H.  H. 

Fox,  has  performed  a  difficult  task  with  care  and  skill. 

The   report    does    not   make   light    of    Ciiina's    troubles, 

but  it  confirms  the  views  which  have  been  expressed  in 

these  pages  for  ten  years  and  more  that  the  country  will 

ultimately  fully  repay  the  most  assiduous  cultivation  by 

the  British  engineering  exporter. 

The  record  trade  figures  of  1920  are  hardly  a  matter 
for  congratulation  from  China's  point  of  view,  for  after 
a  series  of  years  in  wliich  the  value  of  her  export  trade 
gradually  crept  up  until  it  reached  in  1919  a  point  only 
16  million  taels  short  of  her  imports,  last  year  brought 
an  adverse  trade  balance  amounting  to  over  220  million 
taels.  It  was.  Iiowever,  a  year  of  revolution.  famin(- 
and  devastation  to  crops  through  typhoons.  China's 
historic  tea  trade  practically  ceased.  Yet  its  place  was 
taken  by  other  active  exports,  e.fi..  iTiinerals,  coal, 
cereals,  and  tobacco.  And  meanwhile  machinery  and 
materials  for  the  co\mtry's  growing  industries  were  im- 
ported in  steadily  increasing  (]uantities.  This  ciroum- 
siance  is  of  especial  interest  to  the  engineering  trades, 
and  in  conjunction  with  other  tendencies  it  confirms 
Mr.  Fox  in  the  belief  that  China  is  one  of  the  greatest 
undeveloped  markets  of  the  world,  and  is  destined  in  the 
fulness  of  time  to  take  a  place  among  its  great  inilustrial 
nations.  Despite  China's  disastrous  experienct-s  dur- 
ing the  period  covered  by  Mr.  Fox's  report,  despite  lack 
of  communications  and  neglect  of  the  scientific  develop- 
ment of  her  vast  natural  resources,  he  is  of  opinio^  tt^nt 


the  country  is  on  the  eve  of  a  period  of  unexampled 
commercial  and  industrial  development  which  will  in  a 
few  years  bring  about  a  complete  change  in  her  economic 
situation. 

At  a  recent  gathering  of  the  Rotary  Club  in  London, 
Mr.  Chao-Hsin  Chu,  Charg^  d'Affaires,  in  referring  to 
the  commercial  opportunity  in  China,  said  that  the 
ntarket  was  open  to  the  world  in  general  and  to  Great 
Britain  in  particular.  He  urged  England  to  do  more 
to  induce  Chinese  students  to  come  to  English  colleges 
and  universities.  America  provided  means  and  facili- 
ties in  such  a  direction,  with  the  result  that  there  were 
over  2,000  Chinese  students  in  her  colleges  and  univer- 
sities as  compared  with  only  about  250  in  similar  in- 
stitutions in  England.  We  have  on  many  occasions 
dwelt  upon  the  importance  of  this  matter,  and  would 
once  more  urge  British  manufacturing  and  educational 
authorities,  as  well  as  the  Department  of  Overseas 
Trade,  to  bear  in  mind  the  importance  of  the  subject 
from  the  future  international  trade  standpoint. 


Although  iil  this   country  the  tele- 
Telephone  Line    phone  service   is   enclosed  in   a  water- 
Work,  tight     compartment,      the      conditions 
under    which   it   is   organised   and  con- 
ducted    are     fundamentally     similar     to     those     which 
obtain   in  the  United   States;  the  technique  of  the  art, 
however,   has  followed    widely    divergent    lines     in    the 
respective    countries.    One    factor    which    has    exercised 
great  influence  on   trans-Atlantic    practice    is   the    im- 
mensely greater  development  of  the  public  telephone  ser- 
vice   in    the     United    States,     where     no    fewer    than 
12,600,000  stations  are  connected  to  one  vast  system,  in 
addition  to  900,000  stations  owned  by  independent  com- 
panies. 

Under  the  circumstances  it  is  reasonable  to  suppose 
that  we  in  this  country  have  a  great  deal  to  learn  re- 
garding telephone  work  from  our  American  cousins,  and 
Mr.  E.  S.  Byng,  whose  I.E.E.  paper  is  abstracted  else- 
where in  this  issue,  has  rendered  excellent  service  to 
British  telephone  engineers  by  placing  before  them  a 
unique  and  invaluable  account  of  his  observations  made 
during  a  recent  visit — an  account  which  abounds  in 
technical  detail  and  is  well  illustrated  with  admirable 
drawings.  We  regret  that  we  are  unable  to  devote  more 
.space  to  the  paper ;  every  telephone  engineer  ought  to 
possess  a  copy  of  the  original  in  its  complete  form  as  a 
technical  handbook.  We  have,  however,  by  the  courtesy 
Of  the  author,  been  enabled  to  reproduce  a  number  of 
photographs  selected  from  the  52  views  which  he  showed 
to  the  members  of  the  Institution  last  week,  in  order  to 
convey  some  idea  regarding  typical  aspects  of  American 
telephone  practice.  We  should  add  that  tlie  paper  will 
be  found  of  interest  and  value  also  to  electric  power 
engineers  in  many  respects. 

Mr.  Byng,  who  is  now  on  the  staff  of  the  Western 
Electric  Co.,  Ltd.,  was  formerly  employed  by  the 
National  Telephone  Co.,  and  afterwards  by  the  Post 
Office,  and  his  thorough  acquaintance  with  British 
practice  enabled  him  to  identify  the  numerous  points  in 
which  America  methods  ditTer  from  ours. 

We  are  bound  to  refer  in  particular  to  the  human 
side  of  his  observations.  He  says:  "Throughout  .  .  . 
there  appears  to  be  a  keen  spirit  of  '  Service  First  '  so 
that  the  ]iublic  shall  have  no  legitimate  ground  for  com- 
pl.iiiit.  .  .  .  The  ready  acceptance  of  machinery  and 
labour-saving  devices  by  the  working  man,  and  the  fact 
that  they  have  been  used  to  their  full  capacity,  have 
been  conducive  to  higii  efficiency.  Trade  unionism 
exists  to  some  extent,  but  there  is  no  desire  to  hamper 
output.  .  .  .  Any  position  in  the  Bell  system  is  open 
to  anyone  who  becomes  (gualified  for  it.''  These  are 
admiralile  principles,  all  tending  towards  ffficiency. 
We  have  equally  gooil  material  in  our  own  telephone 
service,  but  it  is  not  used  to  anything  like  the  same 
ilegrce  of  efficiency,  and  it  never  can  be  so  used,  under 
the  conditions  obtaining  in  n  State  department,  con- 
trolled bv  political  con.'iiderations  and  with  promotion 
regulated  by  seniority.  In  fair  ronipetition,  prirate 
enterprise  wins  hands  down  eyerv  time. 
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ONE     SOLUTION     OF    THE     FREQUENCY     PROBLEM. 


By     C.     SUTTON,     A.M.I. E.E. 


Nkglectixg  such  cases  as  those  of  the  North-East  Coast, 
Birmingham,  aud  certain  railways,  which  are  bound  to 
other  but  moderately  satisfactory  frequencies,  the  50- 
period,  three-phase  system  is  now  the  European  stan- 
dard system  of  supply.  There  are,  however,  in  Ureal 
Britain  the  following  plants  operating  at  undesirable 
non-standard  frequencies,  and  mostly  single-phase;  in 
some  instances  there  is  a  direct-current  traction  supply 
from  the  same  station:  — 

TABLE  I. — Number  of  lirilish  Stations  generating  at 
periodicities  other  than  50. 


reriodicity. 
100  cycles 
93  cycles 
90  cycles 
85  cycles 
83  cycles 


of  Stiitions 
9 
1 


Pciiodioity. 
80  cycles 
77  cycles 
75  cycles 
68  cycles 
60  cycles 


No.  of  Stations 
'2 
1 
1 
1 
10 


(I'here  are  also  one  or  two  40-cycle  and  'i5-cycle  stations  in 
50-cycle  districts.) 

In  nearly  all  tliese  cases  immediate  or  ultimate  possi- 
bilities of  linkin<j:-up  and  the  intrinsic  advantages  of 
the  standard  system  dictate  that  the  latter  shall  be 
adopted  in  all  future  extensions  of  both  plant  and  dis- 


A  double-rotation  turbine  set  is  used,  one  alternator 
being  built  for  50  periods  and  llie  other  for  the  original 
station  fre(juency.  In  the  normal  double-rotation  tur- 
bine set,  tlie  two  alternators  are,  of  course,  permanently 
connected  in  parallel,  the  speed  of  only  one  alternator 
being  governed.  In  the  proposed  set,  the  speed  of  the 
single-phase  alternator  will  be  governed,  but  it  will  be 
impossible  to  connect  two  alternators  of  difierent  fit- 
quencies  in  parallel  and  thus  keep  the  speeds  of  the  twu 
ends  in  synchronism.  The  three-phase,  50-period,  tur- 
bine-driven alternator  stator  will  be  connected  perma- 
nently to  the  stator  of  a  50-period,  three-phase  syn- 
chronous machine,  whilst  the  single-phase  high-fre- 
quency turbine-driven  alternator  stator  will  be  con 
nected  permanently  to  the  stator  of  a  single-phase  high- 
frequency  synchronous  machine.  These  two  synchronous 
niacliines  will  be  designed  to  run  at  some  moderate 
common  synchronous  speed,  and  will  be  direct  coupled 
t->  each  other  mechanically,  so  that  they  constitute  what 
i.j  hereinafter  referred  to  as  a  "  synchronous  coui)ler 
set." 

The  turbine  set  and  the  synchronous  coupler  set   nrc 
run   up   to  speed  together,   the  two  50-period  inaciiines 


ct 


Y 


^O 
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tribution   network,   and  that  the   existing   network   ami 
load  shall  gradually  be  changed  over. 

Let  us  consider  the  problem  presented  when  plant  ex- 
tensions are  required  in  one  of  these  stations.  The  new 
unit  should  preferably  be  able  to  deal  with  the  normal 
day  load  in  order  that  improved  economy  may  be 
/•ealised  by  using  the  relatively  inefficient  existing  plant 
for  stand-by  and  peak-load  purjioses  only.  On  the 
other  hand,  the  development  of  the  50-period,  three- 
jihase  mains  and  load,  and  the  change-over  of  the  exist- 
ing non-standard  distribution  system  can  only  take 
place  gradually  during  perhaps  a  decade  or  more. 
Especially  at  the  present  time  is  it  desirable  to  defer 
large  capital  expenditure. 

Initially,  therefore,  the  new  set  will  have  only  a  small 
three-phase  load,  and  to  enable  it  to  be  loaded  up  by, 
and  to  supply,  the  old  network,  a  frequency  changer 
must  be  installed  of  nearly  the  same  capacity. 

In  time  the  three-phase  load  will  grow,  and  eventu- 
ally preponderate,  but  for  many  yiars  there  will  be  a 
considerable  special-frequency  load  which  will  have  to 
be  dealt  with  either  by  obsolete  generating  plant  or 
through  a  large  frequency  changer. 

Clearly,  what  is  reqtiired  is  a  turl)0-alternator  unit 
which  can  generate  its  full  output  at  either  frequency 
or  at  both  simultaneously,  and  it  is  the  purpose  of  this 
article  to  examine  a  method  which  achieves  tbis  with 
minimum  expense  and  conversion  losses, 


running  in  parallel,  and  the  other  two  machines  run- 
ning in  parallel  also,  and  as  the  correct  speed  of  one 
of  tlie  turbo-alternators  is  maintained  by  the  gover- 
nor, the  "  sister  "  turbo-alternator  must  run  at  its 
correct  svnchronous  speed  owing  to  the  mechanical  and 
electrical  coupling  effects  of  the  synchronous  coupler  set. 
It  would  be  advantageous  to  provide  separate  excitation 
for  the  two  machines  comprising  the  coupler  set,  and 
also  for  the  field  of  the  turbo  set  exciter',  to  ensure  that 
the  four  machines  will  come  into  step  at  a  niiniinum 
speed. 

As  an  example,  assume  that  the  present  load  on  a 
certain  power  station  is  a  maximum  of  1,000  kW,  single- 
phase,  100  periods,  power  factor  0.9,  with  a  gradually 
increasing  three-phase,  50-period  load,  and  that  it  is 
the  intention  of  the  power-station  authorities  to  changej 
over  the  single-phase,  100-peiiod  load  to  three-phase, 
50-period  load  by  degrees.  ]'"ig.  i  shows  a  combined' 
set  for  dealing  with  these  conditions.  "  X  "  is  a  double- 
rotation  turbine  unit,  "  A  "  alternator  being  a  4-pole^ 
machine  designed  for  single-phase.  100  periods,  and 
capable  of  an  output  of  500  kW  with  a  power  factor  of 
0.9.  "  B  "  alternator  is  a  2-i)ole  n'achine  designed  fori 
.3-phase,  50  periods,  and  an  output  ol  500  kW,  with  ai 
power  factor  of  0.8.  Both  these  alternators  must  run 
at  .T.OOO  r.p.m.  to  give  their  designed  frequency.  "  Y" 
is  a  synchronous  coupler  set,  consisting  of  two  syn- 
chronous machines  mechanically  coupled  together  on  the 
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same  bedplate.  The  speed  of  tliis  set  is  7.50  r.p.ra.  "  C  " 
machine  has  Hi  poles  with  a  periodicity  of  100,  and  is 
designed  for  an  output  of  500  kW  at  power  factor  0.9 
single  phase.  "  D  "  machine  has  eight  poles  with  a 
periodicity  of  50,  and  is  capable  of  an  output  of  500  kW 
at  power  factor  0.8  three-phase. 

The  stator  windings  of  "A"  and  "C"  machines 
and  of  "  B  "  and  "  D  "  machines  respectively  are  per- 
ir.anentlv  ronnected  in   parallel.     The  connections  to  tlie 


The  synchronous  coupler  scheme  shows  an  appreciable 
gain  in  efficiency  which  is  explained  by  the  fact  that  the 
power  passing  through  the  converting  medium  is  never 
more  than  half  the  power  generated. 

It  will  be  evident  tiiat  while  periodicities  of  100  and 
50  have  been  taken  as  an  example,  any  other  combina- 
tion of  frequencies  can  be  obtained.  For  instance,  with 
50  and  90  periods  the  four-pole  'ilternator  of  the  tur- 
bine  set  would   run    at   2,700,   while  the  two-pole  alter- 


FiG.  3. 

single-phase  busbars  are  made  from  the  leads  connect- 
ing "  A  "  and  "  C,"  and  those  to  the  3-phase  busbars 
from  the  leads  connecting  "  B  "  and  "  D." 

Now   it  will   be   evident   that  single-   and  three-phase 

load  can  be  taken  from  this  combination  in  any  desired 

I'roportioii   up    to   the   limiting  output  of  the    turbine, 

and  in  fig.   •'{  various  examples  of  distributions  of   load 

are  shown  with  the  relative  loadings  on  the  synchronous 

coupler  set.     The  efficiency  given  in  each  case  is:  — 

Single-phase   -t-   three-phase  load. 

Total   output  of  both  turbo-alternators. 

Comparing   the  two  alternatives:  — 

(1)  1,000-kW,    3-phase  turbo  set  with   1,000-kW  fre- 

quency changer ; 

(2)  1,000-kW  dual-freqiiency  turbo  set    with  500-kW 

coupler  set. 

It  will  be  evident  that  to  obtain  ihe  same  flexibility  of 
supply,  the  output  of  the  frequency  changer  must  be 
double  that  of  the  synchronous  coupler  set  (1,000  kW 
instead  (>(  500  kW).  Also,  as  regards  efficiency,  when 
the  whole  load  is  required  at  the  non-standard  frequency, 
it  must  all  pass  through  the  frequency  changer,  w-hile 
with  the  synchronous  coupler  set  combination,  only  half 
the  load  will  have  to  bo  converted  as  a  maximum. 

Table  11  gives  the  relative  efficiencies  at  the  different 
proportions  of  load  given  in  fig.  .'5  for  a  synchronous 
C(.u|i|er  and  a  frequem-.y  changer. 


Pig.  4. 


nator  speed  would  be  3,000  r.p.m.  In  this  case  the 
output  from  each  alternator  would  be  proportional  to 
its  speed. 

With  a  50-cycle-40-cycle  combination,  the  two 
iiachines  constituting  the  turbo  set  could  be  made  ex- 
actly similar,  but  by  coupling  them  electrically  through 
the  synchronous  coupler  set,  the  one  machine  would  be 
held  at  2,400  r.p.m. 

.\  further  development  of  the  idea  could  be  made  where 
it  was  desired  to  supply  direct  current  as  well  as  the  two 
periodicities.  Tn  tkis  case  a  direct-current  dynamo  is 
e(  upled    up    to    the    synchronous   coupler  set.    making  a 


rz::::=±n. 

■      ■      - .^ 
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TABT.K  11. 

0\ 

rriiTs. 

Kl-'l'MClKNCy. 

100  cycle 

.)()  cvclo 

Frci|iiencv 

Synchronous 

Siiinle-phas<- 

'J'hree-iihii.-ic. 

CI'.iuiKer. 

Coupler. 

(«) 

473  kW 

•173  kW 

91.4  r 

94.6  "„ 

(6) 

925  kW 

0 

■•^3    % 

92.5% 

(c) 

0 

025  k^^■ 

91.5^; 

92.5% 

id) 

2.50  kW 

fiPO  kW 

91    ",; 

94     % 

(«) 

690  kW 

250  kW 

<io.5 ",: 

94     % 

Comparative  efficiency  between  the  frenueucy  chancer 
combination  and  the  synchronou.s  coupler  set  assuming 
in  the  former  that  .50  cycles  ia  the  primary  periodicity. 


PlO.  5. 


tluee  machine  combination,  and  the  load  can  then  be 
vai  ied  between  the  different  systems  in  any  proportion 
up  to  the  limit  of  the  turbine.  Figs.  2  and  4  give  an 
example  of  this.  .\  direct-current  machine  of  500-kW 
capacity  has  been  assumed,  but  this  may  be  made  of  any 
size  up  to  the  limit  of  the  turbine  according  to  the 
amount  of  direct  current  required.  The  direct-current 
machine  will  automatically  take  its  driving  power  from 
the  more  lightly  loaded  of  the  two  turbo-alternators. 


ro2 
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With  the  proposed  arrangement  of  plant  it  is  impos- 
sible to  run  the  turbo  set  separately  from  the  sjuchronous 
coupler  set,  as  the  latter  is  necessary  to  keep  the  two 
sides  of  the  turbine  at  their  correct  speeds.  It  may  bo 
of  interest  to  consider  what  alterations  would  be  neces- 
sary to  convert  the  turbo  set  to  a  standard  50-period 
combination,  and  also  to  enable  the  synchronous  coupler 
set  to  be  run  as  an  ordinary  frequency  changer. 

Turbo  Set. — (a)  One  alternator  uU  periods.  The 
other  above  6U  periods. — The  special  alternator 
would  be  four  polar  in  this  case,  and  it  would  be 
necessary  to  replace  this  machine  by  a  dupliciite  of 
the  50-period  alternator. 

(6)   One   alternator  50   periods.        The   other  60 
periods,   or  lower. — The   two  alternators   could  be 
duplicates,   as  a  transformer  could  be  installed  if 
necessary  to  transform  the  voltage.     The  set  would 
then  be  standard,  and  could  always  be  used  as  a  50- 
period  machine. 
Syxchuoxous    Cocplek   Set.  —  By    mlding  a   startin<j;- 
motor  to  the  set  it  could  be  used  as  an  ordinary  fre- 
quency changer. 
Considering  the  scheme  from  rather  a  different  stand- 
point,   it    is  a   w  ell-known   fact  that  on    turbine-driven 
alternators  the  power  factor  of  the  load  has  a  consider- 
able eSect  on  the  size  of  the  machine,  as  the  loading  on 
the  rotor  increases  very  rapidly  as  the  power  factor  de- 
creases.    As   the  machines   composing  the  synchronous 
coupler  set  are  permanently  connected  in  parallel  with 
the  turbo-alternators,  it  is  possible  to  arrange  for  them 
tD  take  more  than  their  share  of  the  magnetising  current, 
and  thus  relieve  the  turbo-alternators.      On  lower-speed 
sets  it  is  much  cheaper  to  provide  the  extra  field  strength 
necessitated  by  a  low  power  factor  than  is  the  case  on  a 
high-speed  alternator.     In  some  instances,  therefore,  it 
would  be  possible  with  the  proposed  scheme  to  obtain  a 
greater  output  from  a  given  standard  turbine  set.     Also 
it  enables  the  set  to  be  made  approximately  symmetrical 
mechanically   by  building   the  single-phase  turbo-alter- 
nator   for    unity    power    factor    and    the    three-phase 
machine  for  a  power  factor  of  0.8. 

References  to  divers  adaptations  to  special  cases  are 
purposely  omitted. 

Summarising,  the  advantages  to  be  obtained  from  the 
adoption  of  the  synchronous  coupler  set  are  :  — 

1.  Considerable  gain  in  efficiency  over  usual  methods, 
as  in  tiie  worst  case  only  half  the  power  passes  through 
the  converter,  and  usually  much  less  than  this,  while 
the  light-load  losses  are  much  lower. 

2.  Saving  in  first  cost. 
'■i.   Maximum  flexibility. 

4.  Direct  current  can  be  nhtaineil  from  the  conjliined 
plant   if  necessary. 

5.  Simplicity.  No  starting  motor,  transformer,  or 
synchronising  gear  between  turbo  set  and  synchronous 
coupler  set. 

G.  Part  of  the  wattless  component  of  the  load  may  be 
transferred  from  the  high-speed  alternators  to  the  lower- 
speed  machines,  thus  enabling  an  increased  output  to 
be  obtained  from  a  standard  turbo  set. 

Sole. — For  the  sake  of  those  unfamiliar  with  tlip 
double-rotation  turbine,  it  may  be  of  interest  to  give  a 
diagram  of  connections  of  the  "  Brush-Ljungstrom 
turbo-alternator  sets  as  ordinarily  arranged  (see  fig.  5). 
The  alternator  staters  are  permanently  connected  to- 
getlier  in  parallel  and  the  rotors  in  series. 

The  turbine  consists  of  a  number  of  blade  rings  con- 
centrically arranged,  and  fixed  on  two  turbine  disks. 
The  live  steam  enters  at  the  centre  of  the  turbine  inside 
the  innermost  blade-ring,  and  from  thence  passes 
through  the  blade-rings  outwards  in  a  radial  direction, 
the  two  disks  running  in  opposite  directions.  To 
each  turbine  rlisk  an  alternator  rotor  is  coupled.  On 
starting  up  the  set  the  two  alternators  automatically 
synchronise  and  thenceforward  run  electrically  as  one 
machine. 

I  beg  to  thank  the  Brush  Electrical  Engineering  Co., 
Ltd..  of  Loughborough,  for  information  regarding  the 
"Brush-Ljungstrom"    plant. 


WHY     THEY     FIGHT. 


Br  W.    PHILLPOT. 


The  electrical  wholesaler  is  undoubtedly  having  a  very 
thin  time  at  the  present  moment,  worse  even  than  hi^ 
companions  in  misfortune,  the  manufacturer  and  the 
contractor.  The  struggle  for  existence  on  the  part  of 
tiie  manufacturer  is  making  him  cut  every  fraction  of 
costs  he  possibly  can,  and  the  result  is  undoubtedly  a 
tendency  to  squeeze  out  the  middle  man.  Whether  this 
tendency  be  good  or  bad  is  not  for  me  to  say,  but  cer- 
tainly it  has  had  the  effect  of  making  the  wholesaler  sil 
up  and  take  notice,  and  every  business  opportunity  is 
now  eagerly  snatched  at,  or  should  be. 

One  of  the  chief  stutubling-blocks  in  the  way  of  busi- 
ness-getting with  many  firms  of  this  type  is  often  the 
lack  of  co-operation  between  the  estimating  department 
inside  and  the  outside  representative  or  travelling  sales- 
man, who  is  one  of  the  most  important  units  in  tha 
organisation  of  such  firms.  The  writer  hopes  to  point 
out  in  these  notes  a  few  of  the  snags  on  which  business 
prospects  are  wrecked,  with  hints  on  avoiding  them. 

At  the  present  time  not  the  very  faintest  chance  of 
a  deal  can  be  allowed  to  slip — and  yet  how  very  weary 
the  inside  man  gets  of  continual  quote,  quote,  quote  in 
reply  to  inquiries  witli  never  the  smallest  sign  of  a  bite 
t'j  enliven  the  monotony  !  Experience,  of  course,  soon 
teaches  the  estimator,  by  the  way  the  traveller  words  an 
iiiquiry,  wiiether  there  is  any  chance  of  an  order,  and 
the  "  why  trouble  "  frame  of  mind  soon  develops  with 
regard  to  these.  Every  estimator  knows  that  a  large 
pioportion  of  inquiries  are  handed  to  travellers  to  shut 
tbcm  up  and  get  rid  of  them,  and  his  discerning  eye 
easily  picks  these  out.  They  are  usually  put  on  the 
file  to  be  dealt  with  (much)  later.  The  discerning  eye, 
needless  to  say,  is  always  quite  wrong,  and,  on  the  well- 
known  "  cussedness  of  things  "'  principle,  the  inquiries 
put  on  one  side  alwaj's  include  the  one  that  contains  the 
germ  of  an  order.  The  only  remedy  is  to  plod  steadily 
through  every  inquiry  and  give  each  its  due  share  of 
attention  on  its  merits,  if  any,  and  a  bit  more  if  none. 
The  chief  cause  of  premature  baldness,  shown  in  the 
Industrial  Diseases  Reports  to  be  devastating  the  ranks 
ii:'  the  estimators,  is  the  inquiry  which  doesn't  know  what 
it  wants  combined  with  an  insufficient  description  of  the 
same.  However,  the  obvious  course  with  such  an  inquiry 
is  to  write  the  customer,  and  the  traveller  for  luck, 
asking  for  further  particulars,  "  when  our  estimate  will 
follow  in  due  course  " — and  wait  for  a  reply.  If  it 
never  comes,  the  business  is  necessarily  dead.  It  usually 
is,  to  the  writer  of  this  sort  of  letter,  anyway.  Nothing 
annoys  a  potential  customer  so  much  as  being  told  thra 
he  doesn't  understand  his  business,  especially  when  he 
doesn't,  and  this  is  what  the  above  letter  implies.  In 
addition,  it  is  probable  that  the  rnstomer  is  waiting  to 
pass  his  price  on  to  someone  else,  and  the  delay  while  he 
writes  you  and  you  reply  may  ruin  his  chance.  It  is 
far  better  to  quote  sufficient  alternatives  to  cover  every- 
thing iiis  inquiry  can  possibly  mean,  or  if  that  should 
be  impossible  give  him  at  least  two.  at  the  same  time 
hintinjr  that  owing  to  your  own  extreme  mental  density 
you  are  not  quite  sure  whether  you  have  guessed  right. 
and  how  pleased  you  would  be  to  hear  wiiether  you  an 
hot  or  cold,  and  guess  again. 

.'\  thinl  point,  and  we  shall  have  finished  with  the 
three  outstanding  troubles  of  the  estimator,  the  last 
being  delay.  If  a  ctistomer  inquires  for  something  of 
which  you  have  not  the  price  at  hand,  you  must  go  to 
the  manufacturer  for  it,  and  this  will  entail  a  day  or 
two's  delay,  which,  of  course,  you  can't  iielp.  Mean- 
while the  inquiry  gathers  dust  in  the  abeyance  basket. 
Very  few  people  seem  to  trouble  about  acknowledging  an 
inquiry  if  they  can't  quote  right  away,  and  by  the  time 
the  information  is  ready  tlie  customer  has  usually  gone 
in  on  somebody  else's  figures.  It  is  a  very  simple  matter 
tx)  persuade  the  buyer  that  he  is  the  darling  of  your 
flock,  and  he  will  probably  hold  up  his  order  if  you  hint 
by  return  that  you  are  just  going  into  costs  with  a  view 
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lt>  further  reductions,  and  will  let  liim  have  soinething 
extra  special  in  a  post  or  two. 

Now  for  the  traveller.  It  is  his  business  to  get  orders 
in  the  first  place,  but  he  is  very  thankful  nowadays  for 
an  inquiry.  But  why  on  eartii  doesn't  he  ever  seem  to 
be  able  to  get  full  particulars  of  what  they  want  from 
his  customers?  Every  traveller  for  an  electrical  firm 
must  know  that  if  he  sends  an  inquiry  in  for  a  10-h.p. 
a.c.  induction  motor  for  a  50-cycle  supply  one  cannot 
offer  a  machine  running  at  2,000  rtvs.  as  so  reasonably 
required  by  the  customer ;  and  if  someone  else  wants  a 
single-phase  motor. with  a  star-delta  starter  "because 
they  seem  to  be  cheapest"  the  traveller  will  send  it  in 
marked  "  Extremely  urgent — business  prospects  very 
good,''  and  leave  it  to  the  estimator  to  point  out  to  the 
customer  what  an  ass  he  is  and  why  he  can't  have  what 
he  wants.  It  would,  of  course,  be  a  lot  easier  and  save 
much  time  for  the  traveller  to  point  out  what  is  wrong 
when  he  takes  his  note,  at  the  same  time  finding  out  what 
really  is  wanted.  Neither  the  traveller  nor  the  estimator 
dare  worry  a  customer  too  much  over  details,  but  the 
average  traveller's  fear  of  offending  a  customer  being 
equal  to  his  entire  lack  of  the  same  quality  with  regard 
to  the  rest  of  creation,  the  result  is  that  the  office  is 
overdosed  with  vague  and  absurd  inquiries. 

A  second  point  for  travellers  and,  in  combination 
with  the  above,  the  chief  cause  of  the  antagonism  referred 
to  between  inside  and  outside  staff,  is  the  im|uiry  given 


him  "  to  get  rid  of  him."  The  aforementioned  average 
traveller  usually  imagines  that  the  more  he  talks  and  the 
longer  he  stays  in  the  customer's  office,  the  better  chance 
there  is  of  getting  business.  Perhaps  he  is  right.  The 
polite  customer  with  no  orders  to  give  therefore  liands 
him  out  an  inquiry  for  something  that  he  has  no  inten- 
tion of  buying,  landing  the  inside  man  with  the  most 
dangerous  foriri  of  the  disease  "  work  " — useless  work. 
The  only  man  who  can  really  tell  whether  the  injury  is 
genuine  or  not  is  the  traveUer,  and  it  is  up  to  him  to 
suppress  it  when  it  isn't.    He  never  does. 

One  last  hint  for  travellers  and  I  have  done.  It  is 
a  very  good  thing  to  follow  up  quotations  to  one's  cus- 
tomers by  a  personal  call,  and  very  few  travellers  neglect 
this  part  of  their  job.  But  who  hasn't  been  worried  to 
death  by  the  pushful  fiend  who  dances  in  and  out  of 
your  office  half-a-dozen  times  a  day,  starting  from  one 
hour  after  his  firm's  quotation  arrives,  to- know  whether 
that  order  is  likely  to  come  his  way  ?  No  buyer  is  likely 
to  be  prejudiced  in  such  a  man's  favour  by  having 
his  time  wasted  in  that  way,  particularly  when  he  has 
ta  requote.  The  follow-up  business  can  easily  be  over- 
done, and  I  know  at  least  one  busy  man  wlio  avoids 
certain  manufacturers  of  his  class  of  goods  because  he 
knows  that  the  smallest  inquiry  will  bring  a  plague  of 
travellers  on  him:  a  most  ghastly  affliction,  and  if 
Pharaoh  had  had  it  first  Egypt  would  never  have  needed 
the  other  nine. 


FUSES. 


By     A     Central     Station     Engineer. 


A  short  tim«  ago,  when  talking  to  a  friend  who  is  an 
authority  on  switchboards,  I  happened  to  mention  the 
word  "  fuses  "  in  connection  with  high-pressure  a.c. 
work.  "Fuses!"  said  he,  coldly.  "I  thought  that 
people  had  given  up  fuses  for  6,000  volts."  It  was  an 
embarrassing  moment,  and  I  am  afraid  that  my  reputa- 
tion for  technical  knowledge  suffered  considerably. 

Yet  fuses  are  used  for  high-pressure  circuits,  and 
apparently  with  much  success.  Their  design  has  gone 
through  a  process  of  trial  and  error,  during  which,  in 
this  country  at  any  rate,  they  have  got  a  bad  name. 
The  early  high-pressure  fuse  was  about  a  yard  long, 
and  it  was  fixed  horizontally.  Some  of  them  were  used  to 
protect  certain  cables  which   ran    alongside   of   a  canal. 


"EMPIRE"  HICH-TENSIOV  FUSE 

AMPS25       VOLTS   ,a,.60C 

«o,  102, 


1  iGn-PKr.ssi'nK  FrsE — Rkfoki 


One  night,  a  bargee  drove  a  spike  into  the  ground  in 
order  to  moor  his  barge  to  it,  and  he  hit  the  cable.  Tiio 
station  fuse  arced  over,  and  that  pattern  was  soon  aban- 
doned. Next  the  "sparklet"  fuse  had  a  run.  This 
fuse,  which  was  very  short,  was  connected  between  two 
little  bombs  filled  with  liquid  COj.  When  the  fuse  went, 
it  blew  a  hole  into  the  bomb,  and  let  out  a  gust  of  CO,, 
which  was  supposed  to  blow  out  the  arc.  Apparently  it 
did  not  always  do  this.  A  6,000-volt  arc,  with  thou- 
sands of  kilowatts  behind  it,  is  not  always  amenable  to 
reasofi  I  Then  there  was  the  Ferrnnti  oil  fuse.  This 
was  arranged  to  blow  above  the  oil,   and  to  pull  down 


into  the  oil  after  blowing.  The  Bri.stol  switchboard 
was  fitted  with  these,  but  one  day  something  happened 
and  the  whole  board  blew  up.  This  threw  a  cloud  over 
oil  fuses,  and  automatic  switchgear  took  their  place. 

But  auto  switchgear  has  its  troubles.  A  switch  may 
be  designed  to  open  at  100  or  200  amperes,  but  if  a  bad 
short  happens  to  take  place  before  it  can  open,  the 
switch  may  find  itself  dealing  with  a  current  of  thou- 
sands of  amperes.  Cases  have  been  known,  in  these  cir- 
cumstances, where  switches  have  blown  up,  and  have  left 
little  behind  to  tell  the  tale.  The  super-station  in- 
deed has  brought  its  own  troubles,  among  which  is  the 
terrific  effect  of  short  circuits.  The  heavy  cost  of  switch- 
gear  is  another,  as  many  people  are  finding  out  to  their 
sorrow.  Electricity  lives 
on  finance,  and  it  does 
not  matter  how  perfect 
the  technical  part  is  if 
the  scheme  does  not  pay. 

These       considerations 
have      driven      designers 
back   to   the   fuse.       The 
June      number      of      the 
General   Electric    Review 
(U.S.A.)     described     an 
oil-innnersed      fuse      for 
15,000    volts.       The   fuse 
has    a   breaking  capacity 
of   25    times  normal  cur- 
rent for  the  heavy   duty 
type,   which   is   consider- 
able.       Tho    fuse    is    very    short,    and    is    immersed    in 
oil  all  its  length,   unlike    the    Ferranti    type    which    is 
drawn  under  oil  after  it  blows. 

.An  interesting  type  of  fu.se  (fig.  1)  has  been  placed  on 
till'  market  by  Messrs.  Electric  Control,  Ltd.,  of  Glas- 
gow. This  is  contained  in  a  strong  gla.ss  tube  filled  with 
non-inrtammable  lii|uid.  The  fuse  itself  is  very  short, 
and  it  is  protected  from  contact  with  the  liquid  by  pass- 
ing through  a  cork.  When  the  fu.se  blows,  a  spring  is  re- 
leased, which  instantly  contracts,  thus  introducing  a 
large  gap  into  the  circuit.  Simultaneously  the  liquid  is 
forced  into  the  gap,  thus  extinguishing  the  arc.       The 
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short  fuse  is  cooled  by  the  connections,  and  can  thus  be 
run  at  a  high  density,  which  makes  it  more  certain  of 
blowing  at  the  rated  current  than  it  would  be  if  run  at 
a  low  density.  The  drop  of  pressure  is  also  much  less 
than  for  a  long  fuse,  so  that  the  loss  of  energy  is  small. 
Owing  to  the  use  of  the  highly  insulating  non-inflam- 
mable liquid,  the  fuse  can  be  used  for  higli  pressures,  up 
to  110,000  volts  if  necessary. 

The  makers  give  some  interesting  and  useful  infor- 
mation in  their  catalogue.  The  illustration,  fig.  2, 
shows  a  fuse  blowing  on  60,000  volts,  with  very  little 
splash.  At  high  voltages,  there  are  extraordinary  rushes 
of  current  during  short  circuit.  In  the  test  on  a  one- 
ampere  fuse  the  instantaneous  current  reached  the 
astonishing  peak  of  over  1.000  amps.  At  first  it  might 
be  thought  that  this  would  rule  the  fuse  out  of  action 
altogether,     and     that    an     aiitomatic   switch    would   be 


Fig.  2.— Fuse  Blowing  on  60,000  Volts. 


better,  but  the  makers  state  that  the  longest  time  taken 
to  clear  the  circuit  in  tests  made  on  the  fuses  is  less  than 
0.03  second,  which  is  at  least  five  times  (juicker  than  the 
quickest  operating  oil  switch,  which  usually  takes 
4  cycles  on  a  25-cycle  circuit,  or  a  minimum  of  .16 
second.  Searching  tests  show  that  no  severe  voltage 
disturbances  are  produced,  so  that  the  rapid  opening  of 
the  circuit  cannot  be  considered  dangerous.  This  is 
because  S.  &  C.  fuses  open  the  circuit  at  the  zero  point 
of  the  current  wave. 

Fuses  of  this  kind  are  not  intended  to  blow  on  jilain 
overload.  One  sometimes  sees  insurance  coinpanv  in- 
spectors consulting  their  fuse  tables  to  put  in  a  fuse  wire 
which  will  blow  at  a  small  percentage  over  the  rated  full 
load  of  the  apparatus.  This  is  a  mistake.  Fuses 
should  never  be  used  for  this  purpose.  They  are  only 
suitable  for  opening  the  circuit  when  the  overload  is  very 
severe,  say,  at  over  twice  full  load.  The  makers  of  the 
"  Empire  "  fuses  recommend  that  their  fuses  should  be 
used  on  this  basis.  They  \  ill  then  efliciently  protect  the 
apparatus  against  anything  like  a  short-circuit  current. 
This  will  save  the  switch,  which  need  not  be  made  of  an 
excessive  size,  even  when  supplied  from  a  super-station. 
Incidentally,  it  might  be  a  good  thing  to  replace  oil  in 
transformers  and  in  oil  switches  by  a  non-inflammaljle 
liquid,  somewhat  similar  to  that  described  by  the  Elec- 
tric Control  Co.  This  liquid  has  a  dielectric  strength  of 
250,000  volts  per  inch,  and  is  one  of  the  most  effective 
fire-e-xtinguishing  liquids  known.  The  use  of  such  a 
liquid  sliouhl  be  a  groat  help  in  enabling  switches  to 
break  heavy  rushes  of  current  without  danger. 

If  the  "  Empire  "  fuses  fulfil  their  promise,  they  will 
be  a  valuable  aid  to  the  protection  of  apparatus,  and 
they  will  also  help  to  clieapen  supply,  a  most  important 
item.  It  seems  even  possible  that  such  an  improved 
fuse  would  enable  us  to  do  without  pilot  wires  and  much 
of  the  elaborate  and  expensive  protection  now  required 
on  high-power  systems,  and  that  would  be  a  gain. 


LEGAL. 


Weston  Electric  Lamp  Co.  v.  Dunn. 
I.\  the  Shoieditch  County  Court  on  I^Viday,  before  Judge 
Cluer,  the  plaintiffs  sued  Mr.  Dunn,  of  Raiiisgate.  dealer  in 
electrical  goods,  to  recover  £3  Is.  for  goods  supplied.  Mr. 
Cripwell  appeared  for  the  plaiutilis,  and  Mr.  A.  K.  Kule  for 
the  defence.  Mr.  Cripwell  said  the  good;  were  sold  on  March 
lilst  and  sent  on  March  '23rd,  with  an  invoice  the  same  night. 
Later  they  heard  that  on  April  1st  defendant  had  paid  the 
travellei',  a  man  named  Stewart.  The  invoice  clearly  stated 
that  travellers  were  not  to  be  paid,  but  by  an  oversight  he  had 
omitted  to  give  the  defendant  notice  to  produce  it,  so  he  could 
not  produce  a  copy.  Mr.  Howard  Fencron,  of  the  plaintiff 
lirm,  said  it  was  an  invariable  rule  to  send  out  an  invoice  on 
the  day  the  goods  were  dispatched.  They  could  trace  no  line 
from  their  agent  to  say  he  had  been  paid.  Witne.ss  admitted 
on  being  shown  a  receipt  that  il  was  signed  by  the 
traveller  Stewart.  Judge  Cluer  :  Stewart  is  your  traveller, 
and  you  must  prove  you  told  the  defendant  not  to  pay  him. 
You  have  been  cheated  by  this  dishonest  traveller,  and  un- 
fortunately you  have  not  prosecut^-d  him.  Mr.  Cripwell  : 
May  I  have  an  adjournment?  Judge  Cloer  :  Oh,  no,  that 
only  means  bringing  them  up  from  Kamsgate  again.  There 
«ill  have  to  be  a  verdict  for  the  defendant,  with  costs. 


M.4THER  &  Platt,  Ltd.,  V.  Low  &  Co. 

L\  the  Commercicd  Court  of  the  King's  Bench  Division  on 
November  17th,  Mr.  Justice  Bailhache  was  occupied  with  an 
action  brought  by  plaintiffs,  of  Manchester  and  London, 
against  Messrs.  H.  V.  Low  &  Co.,  Ea.st  India  merchants,  of 
London  Wall.  E.C..  in  which  plaintitl's  claimed  to  recover  the 
price  of  machinery  sold  to  the  defendants  in  connection  with 
the  electntication  of  .some  jut«  mills  in  India.  Defendants 
said  they  were  net  liable. 

Mr.  Meilsok,  K.C,  for  plaintiffs,  .said  it  appeared  that  the 
defendants  had  some  connection  with  a  hrm  of  the  same  name, 
a  limited  company  in  Calcutta,  which  again  had  a  connection 
with  jute  mills  in  India.  There  was  a  company  in  India  called 
the  Behar  Jute  Mills  Co.,  formed  for  the  purpose  of  providing 
factories  for  the  manufacture  of  jute,  and  this  firm  required 
machinery.  A  representative  either  of  Low  &  Co.  or  of  the 
Behar  Jute  Co.,  a  Mr.  Skinner,  came  liume  from  India  about 
the  end  of  1919  and  got  into  touch  with  Mather  &  Platt  with 
a  view  to  discussing  an  order  for  machinerv  to  go  to  the  Beliai 
Jute  Mills.  The  matter  was  discussed  at  some  length,  and 
Mr.  Skinner  used  Messrs.  Low's  offices  in  London  for  the  pur- 
poses of  his  negotiations.  Eventually  a  fender  was  prepared 
by  Mather  &  Platt  and  sent  on  February  I6th,  19-20,  to  Low 
and  Co.  On  February  23rd  a  letter  was  written  upon  which 
a  great  deal  would  turn,  in  which  it  was  stated  "  Vve  have 
much  pleasm'e  in  accepting  your  tender."  It  was  signed 
'■  W.  Skinner  "  in  his  individual  capacity  and  "  H.  V.  Low 
and  Co."  below  it.  LTpon  the  faith  of  that  Mather  &  Platt 
proceeded  to  manufacture  these  goods  and  get  them  ready  for 
.shipment.  Most  of  the  goods  were  made  in  time,  and  some 
were,  in  fact,  supplied  but  had  not  been  paid  for.  The  defen- 
dants said  they  were  merely  agents  to  hand  such  money  as 
they  got  from  the  Behar  Jute  Mills  Co  to  the  plaintiffs,  and 
that  they  had  incurred  no  personal  liability  themselves.  That 
WHS  towards  the  end  of  1920.  and  at  the  beginning  of  19211 
the  Behar  Jute  Mills  Co.  went  into  voluntary  liquidation.  The 
question  was  therefore  whether  Low  &  Co.  had  entered  int-i 
such  a  contract  with  Mather  &  Platt  as  to  hind  them  and 
make  them  answerable  for  damages  for  having  repudiated 
their  contract  and  refusing  to  pay.  The  parties  had  agreed 
that  all  his  Lordship  need  be  troubled  with  was  the  question 
of  liability  and  an  indication  of  what  the  proper  measure  of 
damages,  if  any,  would  be. 

With  regard  to  the  goods,  be  thought  they  were  entirely 
manufactured  when  the  repudiation  took  place,  and  at  that 
time  the  Indian  market  had  disappeared.  Tliese  were  very 
special  goods,  and  he  understood  they  cciuld  not  be  used  for 
any  other  industry.  Some  parts  of  Ihein  could  be  separated 
and  the  parts  taken  into  stock  by  the  engineers,  and  that 
Mather  &  Platt  were  prepared  to  do;  but  the  others  could 
only  be  treated  as  scrap. 

Mr.  MACKINNON,  K.C  for  the  defendants,  said  Mr.  Skinner 
was,  and  was  known  by  everybfjdy  to  be,  manager  of  Behar 
Jute  Mills  Co.,  Ltd.  Counsel  submitted  it  woulil  not  lie  tight 
to  hold  that  the  purchasers  of  this  machinery  were  Messrs. 
l^w.  The  right  conclusion  was  that  the  purchasers  were  the 
Jute  Mills  Co..  and  that  the  document  signed  by  Messrs.  Low 
was  signed  only  in  their  capacity  as  agents  for  tho.se  principals. 
His  Lordship,  giving  judgment,  said  lie  had  come  to  the 
conclusion  in  the  circumstances  of  the  case  that  H.  V.  lyow 
and  Co.,  signing  this  document,  must  be  taken— particularly 
haying  regard  to  the  fact  that  it  wa.-i  signed  also  by  Mr. 
Skinner— to  have  held  themselves  out  as  the  actual  contracting; 
jiarties  or  the  parties  who  were  in  fact  guaranteeing  the  per 
formance  of  that  contract  He  sym|iatliised  with  Messrs. 
Low.  but  there  must  be  judgment  again, t  them.  Plaintiffs 
would  have  judgment  for  f.5.227  for  the  goods  actually  sup- 
plied. With  regard  to  the  rest,  the  plaintiffs  must  give  credit 
for  the  amount  they  were  able  tfj  take  into  stock,  wh^e  as  to 
that  which  could  only  be  scrapped,  credit  must  be  given  for 


Vol.89.     No.  2,296,  November  25,  1921.]   THE      ELECTBICAL     REVIEW. 


705 


its  value  as  such.  'Vhe  question  of  damages  must  be  referred 
to  a  referee,  and  while  Mather  &  Piatt  must  be  reasonably 
compensated,  he  hoped  they  would  not  press  their  claim  for 
damages  to  an  extreme. 


ArrOBNEV-GENEKAL  V.  LlVEIlPOOL   CORPORATION. 

Mr.  Justice  Russei.l,  iu  the  Chancery  Divi.sion  on  November 
17th,  deUverod  his  considered  judgment  in  tliis  action,  already 
reported  in  the  Electrical  Review. 

His  LoRUSHU'  said  it  was  alleged  by  the  plaintilTs  that  the 
Corporation  were  carrymg  on  their  business  in  electrical 
fittings  in  houses  and  buildings  within  and  without  the  city, 
and  also  in  houses  and  buildings  to  w'hich  they  were  not 
supplying  electrical  energy.  The  Corpoi  ation  admitted  supply- 
ing withm  the  city,  but  denied  the  other  allegations.  Evidence 
in  support  of  the  allegation  as  to  work  outside  the  city  broke 
down,  and  no  evidence  w'as  offered  on  the  third  allegation. 
The  question  he  had  to  decide  w'as  whether  in  the  circum- 
stances the  Corporation  were  entitled,  at  the  risk  and  expense 
of  the  ratepayers,  to  carry  on  the  business  complained  of. 
Before  the  year  189G  the  Liverpool  Electric  Supply  Co.,  Ltd., 
carried  on  an  extensive  electrical  fittings  business,  but  in  that 
year  the  Liverpool  Electric  Supply  Transfer  Act  was  passed, 
under  which  it  was  provided  that  the  Corporation  should  pur- 
chase the  whole  of  the  company's  undertaking,  including  all 
their  property  and  assets,  real  aiul  personal,  together  with  all 
their  rights,  powers,  and  privileges,  in  J'.KIl  the  Corporation 
came  to  an  agreement  with  the  C!arst<in  Electric  Supply  Co., 
Ltd..  whereby  they  purchased  that  conipany's  undertaking 
and  all  their  rights,  powers,  and  privileges.  His  Lordship 
said  he  would  deal  next  with  the  validity  of  the  complaints 
made  by  the  plaintiff's.  The  Corporation  had  carried  on  the 
business  for  many  years  now,  and  one  thing  was  clear,  viz.. 
that  in  the  absen<'e  of  special  powers  they  would  not  he  en- 
titled to  do  so  merely  because  they  were  authorised  to  sujiply 
electrical  energy.  Tlieu-  powers  ceased  with  the  supply  of 
energy  to  the  terminals.  The  Corporation  raised  two  defences. 
The  fir.st  was  that  they  had  the  statutory  authority  to  carry 
on  the  business  by  virtue  of  the  Liverpool  and  Garston  Ti'aus- 
fer  Acts,  and  the  second  was  that  they  were  a  common  law 
corporation,  and  as  such  they  had  all  the  powers  and  rights  of 
individuals,  subject  only  to  the  limitations  imposed  by  the 
Municipal  Corporations  Act,  and  that  they  had  never  trans- 
gressed tho.se  limitations  in  the  carrying  on  of  this  business. 
On  the  first,  if  the  Corporation  were  right,  no  question  of  any 
alleged  mis-application  of  funds  could  arise.  Dealing  with  the 
different  .sections  of  the  1896  Act,  he  said  the  plaintiffs  allegeil 
that  even  if  the  undertaking  of  the  Liverpool  Co.  was  trans- 
ferred to  the  Corporation,  it  was  not  the  intention  of  the  Act 
that  the  business  complained  of  .should  be  carried  on  by  them. 
Apparently  the  Corporation  were  to  spend  money  in  acquiring 
something  which  they  could  not  turn  to  account,  either  by 
selling  it  to  somebody  else  or  by  working  it  for  their  own 
benefit.  After  considering  the  sections  of  the  \ct,  his  Lord- 
ship said  he  had  no  doubt  as  to  their  intention  and  operation. 
The  .\ct  was  framed  on  the  footing,  and  it  provided  in  terms, 
that  the  Corporation  were  to  step  into  the  shoes  of  the  com- 
pany and  to  have  the  power  to  carry  on  the  whole  undertaking 
and  the  businesses  of  the  company.  In  the  result  he  decided 
in  favour  of  the  Corporation  on  the  first  ground  of  the  defence. 
The  second  ground  of  defence  therefore  did  not  arise,  but  since 
the  case  might  possibly  come  before  a  higher  tribunal,  he 
would  deal  with  it.  The  evidence  of  the  plaintitTs  on  the  j>oint 
that  the  defendants  were  a  common  law  Corporation  was 
directed  to  show  that  the  business  was  carried  on  at  a  loss. 
and  that  the  Corporation  had  resorted  to  their  funds  in  trans- 
gression of  the  hmitations  of  the  Municipal  Corporations  Act. 
But  he  found  that  the  business  had,  in  fact,  bei^n  carried  on  at 
a  profit  from  1911  to  19'2(1.  except  in  1913,  and  that  the  Cor- 
poration had  not  contraveiu'd  the  Act.  The  Corporation  were 
vested  by  the  Transfer  .\cts  with  the  power  to  .sell  and  deal  in 
electrical  fittings,  and  tlic  action  therefore  faileil,  and  must  be 
dismissed  with  costs. 

Mr.  ,\Li"T!H)  Pa(1f.  K.C.  for  the  plaintiffs,  intimated  tliat 
there  might  possibly  \)e  an  appeal. 


Elkctrical  Company  Phosecuted  in  .Australia. 
AccouDiNG  to  Sydney  reports  dated  September  •20th  and  '21st 
just  to  hand,  the  Edison  Swan  Electric  Co.,  Ltd.,  of  Sydney, 
was  sunnnoned  for  alleged  breaches  of  the  Customs  Act. 
There  were  six  informations,  which  set  out  that  in  1917  and 
1918  the  company,  by  its  agent,  George  Wall,  made,  in  a 
declaration  produced  to  a  t'ustonis  ofluer.  untrue  statements 
respecting  the  fair  market  value  of  certain  goods  imported 
into  the  Commonwealth,  with  intent  to  defraud. 

,Tlie  magistrate  (Mr.  .\drian)  convicted  in  each  of  the  six 
cases  of  making  and  producing  the  declarations  in  question, 
but  not  with  intent  to  defraud  the  revenue.  Fines  aggregating 
J54OO,  with  £19  7s.  in  costs,  were  imposed. 

In  the  course  of  the  hearing  it  was  stated  on  behalf  of  the 
'  company  that  no  evidence  would  be  tendered  for  the  defence. 
Mr.  Davis,  apjiearing  for  the  company,  said  that  the  invoices 
were  prepared  in  Ixmdon  and  sent  to  Sydney.  The  only  way 
the  company  had  of  explaining  the  matter  was  to  get  a  com- 
mission from  London.  He  had  nothing  at  hand  and  could 
only  obtain  it  after  a  long  and  expensive  investigation.  Tlie 
man  responsible  for  the  pas.siug  of  entries  had   passed  away 


himself.  The  Crown  had  decided  to  charge  the  company  in 
a  serious  way — that  untrue  statements  had  Ijeen  made  with 
intent  to  defraud — and  it  was  for  them  to  prove  the  allega- 
tions, but  they  had  not  done  so  on  the  evidence.  Nothing 
had  been  done  to  sho\T  that  any  one  invoice  was  false  or  nn- 
true.  There  had  been  no  deliberate  attempt  by  the  coiupany 
to  defraud  tlie  Customs  Department.  Only  a  small  amount 
was  involved.  The  company,  he  contended,  could  not,  under 
the  Act,  be  charged  witli  "  making  "  and  "  producing."  It 
iriiKt  be  (jiie  ur  the  other. 


iiiiiTisn  T110M.SON-H0USTON  Co.,  Ltd.,  v.  Corona  JjMt 
Works,  Etd. 
On  Tuesday,  November  2'2nd.  at  the  House  of  Lords,  the 
arguments  were  concluded  in  tlic  appeal  by  the  British  Thom- 
.soii-Houston  Co.  in  their  attempt  to  establish  the  validity  of 
their  letters  patent  No.  10.918  of  the  year  1913,  for  "  Im- 
provements in  incandescent  electric  lamps." 

Last  week.  Sir  Duncan  Kerly,  K.C.  opened  the  case  for 
the  respondents,  the  Corona  Lamp  Works,  Ltd.,  and  said  that* 
the  action  was  brought  l)y  the  appellants  for  the  purpose  of 
obtaining  an  injunction  again.st  his  clients,  and  after  a  pro- 
tracted hearing  Mr.  Justice  Sargant  pronounced  an  oral  judg- 
ment, holding  that  the  letters  patent  were  invalid  on  the 
ground  that  the  apiiellants  bad  failed  sufficiently  to  define  or 
limit  the  ambit  of  their  claim.  That  judgment  was  upheld 
by  the  Court  of  Appeal.  The  appellants'  alleged  invention  re- 
lated to  incandescent  electric  lamps,  in  which  the  filament 
incandesces  in  an  atmosphere  of  gas  or  vapour  iIl:^tead 
of  in  a  vacuum.  This  type  of  lamp  was  well  known  in  1913, 
and  all  the  appellants  could  claim  for  their  alleged  invention 
was  a  .statement  in  the  specification  that  an  advantage  could 
be  obtained  if  the  filament  was  made  of  "  lai'ge  "  diameter. 
The  appellants'  alleged  invention  was  not  subject  matter  of  a 
valid  patent,  but  was  at  most  a  discovery  to  the  effect  that  a 
t;as-filled  incandescent  lamp  with  a  filament  primarily  thicker 
was  more  efficient  than  one  with  a  primarily  or  secondarily 
thinner  filament  and  was  not  a  patentable  invention. 

On  Monday  this  week  Sir  Arthur  Colefax  replied,  and  he 
took  until  midday  on  the  following  day. 

Lord  Haldane  said  their  Lordships  would  take  time. 


Telephone  Companies'  .\i;ticles. 
In  the  Chancery  Division  on  November  loth,  Mr.  Justice  .\st- 
bury  confirmed  the  alteration  of  the  memorandum  and  articles 
of  association  of  each  of  ten  companies  subsidiary  to  the  Tele- 
phone Manufacturing  Co.  of  1912,  so  as  to  enalile  the  respective 
companies  to  raise  working  capital  which  hitherto  had  been 
obtained  by  the  parent  company  from  its  bankers,  the  latter 
company  providing  an  issue  of  .f.'^OO.tXHI  debentures  secured  on 
the  share  capital  of  the  subsidiary  companies. 

Mr.  Luxmoore,  K.C,  for  the  petitioning  subsidiary  com- 
panies, stated  that  the  Manufacturing  Co.  owned  or  held  by 
its  nominees  all  the  shares  in  the  subsidiary  companies.  The 
parent  company  manufactured  telephones,  instruments,  and 
apparatus  for  its  system,  which  was  specially  designed  for 
large  buildings.  The  subsidiary  companies  bought  these  and 
let  them  to  users  on  contract  at  a  fixed  rent,  the  companies 
fixing  and  maintaining  the  apparatus.  There  were  13  su'n- 
sidiarv  companies.  The  10  companies  liefore  the  Court  were 
the  Sheffield.  South  Wales  and  Monmouthshire.  Liverpool, 
Birmingham.  Leeds.  Bristol  and  West  of  England  and  New- 
castle Telephone  (New  Svstem)  Companies,  Ltd..  Lancashire 
and  Yorkshire  Private  Telephone  Co..  Ltd.,  I.T.C.,  Ltd..  and 
New-  System  Private  Telephone  Co.,  Ltd. 


Electric  Locomotives. — The  Blackburn  Corporation  has  in 
(■omrai.ssion  an  electric  locomotive  supplied  by  the  English 
Electric  Co.,  on  the  railway  siding  that  runs  alongside  the 
new  electricity  works  at  "Whitebirk.  It  has  a  haulage 
capacity  of  80  "tons,  and  has  at  times  drawn  as  many  as  eight 
l(l-ton  railway  trucks.  It  rendered  exiellent  .■iervice  during 
the  constructon  of  the  new  electricity  works  in  conveying 
the  new  plant,  &c.,  from  the  railway  sidings  to  tlie  site.  It 
lias  been  stated  by  the  Borough  Electrical  Engineer  (Mr.  P.  P. 
Wheelwright)  that  considerable  economies  have  undoubtedly 
been  eff'ectod  liy  its  u.se. 

Preci.se  running  costss  are  not  available,  but  these,  we 
understand,  arc  being  ascertained.  The  locomotive  is  staffed 
by  two  men.     Chloride  batteries  are  employed. 

There  is  probably  scope  for  electric  locomotives  on  the  dock 
estates  of  the  various  ports,  at  some  of  which,  where  there 
is  rail  transport  betwt^u  the  quay-sides  and  the  adjoining 
goods  stations,  there  is  a  considerable  amount  of  short  rail 
haulage  and  shunting. 

M  Liverpool,  for  instance,  where  there  is  a  "  slow  "  gixids 
line  running  the  whole  length  of  the  docks  and  sidings  along- 
side nianv  of  the  dock  transit  sheds,  electric  locMnnotives 
might  usefully  be  employed,  but  the  trouble  that  ia 
exiicrienced  at  the  Liverpool  docks  with  regard  to  the 
employment  of  electric  vehicles,  is  the  inadequacy  of  the 
charging  facilities. 
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ELECTRICAL    PROGRESS    IN  LATIN  AMERICA. 

Rtviv.M,  HI  Altiviti  in  Hydraulic  Instali-ations. 


(By  Onn  Own  CoRRESPO^DE^■T.) 
Thk  I'lfsl  electric  liK-omotive  inauufactiired  for  Brazil  has 
arrived  in  that  Et-public.  The  engine  was  made  to  the  order 
of  the  Companhia  Pauhsta  de  Estrada  de  Ferro  (Sao  Paulo, 
Brazil),  and  has  been  built  by  the  Baldwin-Westinghouse  Co., 
U.S.A.  A  number  of  other  passenger-locomotives  of  the  same 
type  are  being  rapidly  constructed  and  will  be  delivered  some 
tune  this  year,  and  the  balance  towards  the  commencement  of 
1922.  In  the  meantime,  the  electrification  of  the  lines  is  making 
sensible  progress.  The  Compaiihia  Paulista  de  Estrada  de 
Ferro  is  one  of  the  most  important  company-owned  lines  in 
Brazil,  and  has  distinguished  itself  by  being  among  the  first 
of  the  raOway  companies  to  take  advantage  of  the  large 
natural  water  supply  of  the  country. 

The  Municipahty  of  Solola,  in  the  Republic  of  Guatemala, 
is  desirous  of  installing  an  electric  light  plant,  for  which  pur- 
pose a  loan  of  Sl-o.CKW  gold  (A'a.UX))  has  been  raised. 

A  neighbouring  Municipality,  that  of  Nuevo  Progreso,  is 
about  to  expend  a  smaller  sum— $3,750  (iJ750)— for  the  same 
purpose,  taking  power  from  the  same  river. 

In  addition  to  the  existing  electric  Ught  and  power  plants 
of  Mexico  City,  the  original  concession  for  which  expii-es 
next  year,  and,  which  it  is  understood,  will  not  be  renewed 
upon  the  same  terms  as  previously,  the  original  company  has, 
in  the  meantime,  been  given  permission  to  construct  two 
additional  plants  below  the  dams  of  Necaxa,  on  the  river  of 
that  name.  It  is  estimated  that  twelve  to  eighteen  months 
will  be  required  for  the  purpose  of  constructing  the  first  plant, 
and  three  years  for  the  second.  When  both  are  in  operation, 
they  will  be  in  a  position  to  supply  30,(J00  hor.-c-power, 
which  will  be  in  addition  to  the  60,aX)  h.p.  which  the  company 
controls  at  present. 

The  Ferrocarril  Oesta  of  Buenos  Aires  has  received  author- 
isation from  the  Ministry  of  Public  \\"<irks  to  extend  the  elec- 
trification of  its  lines  to  the  town  of  Moreno. 

In  accordance  with  the  Presidential  decree  issued  from  the 
palace  at  Havana,  Cuba,  a  factory  for  the  making  of  electric 
light  bulbs  is  about  to  \>e  installed  in  the  capital  of  the  E«- 
public. 

The  Municipal  Council  of  Ibarra  (Ecuador),  has  decided 
upon  the  installation  of  an  electric  plant  for  public  and  private 
lighting  service  in  that  city,  the  power  to  be  derived  from 
neighbouring  water-falls. 

A  three-year  concession  has  been  granted  by  the  Munici- 
pahty of  Autofagasta  (Chile)  for  placing  electric  signs  upon 
some  of  the  principal  buildings  in  the  city.  The  concessionaire 
will  pay  the  municipality  20  pesos  monthly  for  each  sign 
erected,  and  the  proceeds  will  be  used  for  school-prizes. 

A  contract  for  the  lighting  of  Port  au  Prince  and  Cape  Hai- 
tien,  in  the  Eepubhc  of  Haiti,  has  been  awarded  to  a  new 
Haitian  company  capitahsed  at  $250,000  (nominally  i;.50,000). 

A  hydro-electric  station  is  about  to  be  constructed  on  the 
river  Pirisicaba,  in  the  State  of  Minas  Geraes,  Brazil,  in  order 
to  operate  the  large  iron  mines  of  Itabira  de  Matto  Dentro. 
A  portion  of  the  railroad  already  in  existence  will,  at  the 
same  time,  be  electrified. 

Progress  is  being  made  upon  the  construction  of  the  largest 
electrified  sugar-mill  yet  elected  in  Central  America,  namely 
that  of  La  Lima,  in  Homluras.  Power  is  being  developed  by 
a  1,000  kW  turbo-generator  set,  with  an  auxiliary  200  kW 
set  for  lighting  and  general  purposes.  The  electric  installation 
is  440  volts,  GO  cycles,  and  has  a  Curtis  .steam  turbine  prune 
mover  running  at  3,t')00  r.p.in. 

The  town  of  El  Refugio,  in  the  Republic  of  El  Salvador, 
has  signed  a  contract  for  the  construction  of  an  installation  of 
electric  lights  which  will  be  under  the  management  of  the 
newly-formed  electric  light  company  of  the  city  of  Chachuapa. 
In  Havana  (lispublic  of  Cuba),  a  modern  .service  works 
for  the  prompt  repair  of  all  kinds  of  electrical  machinery  has 
been  established. 

In  Ecuador,  a  special  trial  illumination  has  been  in.stalled 
on  the  Calle  Pichincha,  l>etween  the  two  streets.  Aguirre  and 
Francisco  de  P.  Icaza.  The  system  consists  of  10(1  and  1.5(1 
c.p.  globes  with  special  shades  which  project  the  fight  into 
the  street.  Xew  Diesel  engines  have  been  installed  in  the 
l>ower  station,  and  these  render  it  possible  to  furnish  all  the 
light  needed  at  a  lower  cost  than  that  of  the  former  .system 
of  street  fighting. 

The  Mexican  IJepartment  <if  Indu.stry  and  Cominerce  has 
grantt-d  a  c(in<i'.><sion  to  the  Coinpai^ia  de  Luz  y  Fuerza  Elec- 
trica  to  construct  an  H(),(KIO-h.p.  electric  plant  in  the  State  of 
Michoacan.  \  similar  plant  is  about  U)  be  erected  in  the 
city  of  Puetila,  utilising  a  waterfall  which  will  fiimi.'ih  n 
minimum  of  TO.fKX)  h.p. 

The  important  port  of  Tanipico  (Mexico),  which  has  hitherto 
put  up  with  mule-drawn  tramways  has  received  a  con- 
cession for  the  introduction  of  a  complete  electric  street-car 
service  running  from  the  Plaza  de  la  I.'nion  through  the  princi- 
pal points  of  the  colonie."  of  Volatin,  Azteca,  Bosario,  Ameri- 
cana, Tolteca  and  Rodriguez,  joining  the  Aguila  line  near  the 
new  cemetery. 
The  Peruvian  Government  is  offering  every  encouragement 


to  those  wishing  to  exploit  the  hydrauUc  pot-eutialities  of  the 
country,  which  are  said  t<i  be  exi:eptioually  promising.  The 
available  water  area  is  fidni  50  to  IfiO  kilometres  from  the 
scene  of  population,  but  close  to  the  mining  districts  on  the 
Andean  table-land.  It  is  pnipused  to  constru<'t  a  canal  from 
a  stream  which  will  render  available  many  thousands  of  hori^e- 
power.  An  estimate  of  the  hydraulic  potentiality  of  Peru 
is  15  million  h.p.,  whereas  the  total  capacity  of  the  present 
electric  plants  scarcely  exceeds  ,52,000  kW.  Of  this,  over  41,0(.X) 
kW  is  derived  from  waterfalls. 

The  Muni<-ipalities  of  Santiago  and  Puerto  Plata,  in  the 
Republic  of  Santo  Domingo,  have  recently  purchased  from 
the  Compania  Anonima  Dominicana  de  .\gua,  Luz  y  l\ierza 
Motriz,  the  whole  of  their  plant  and  machinery  which  supply 
both  cities  with  water,  fight  and  electric  power.  It  is  pro- 
posed thoroughly  to  overhaul  and  reconstruct  the  works,  and 
to  introduce  some  of  the  latest  and  most  economical  class  of 
machinery. 

A  complete  in.stallation  of  electric  cranes  and  other  loading 
plant  will  be  required  in  connex-tion  with  the  new  port  works 
at  Buenos  Aires,  where  1,000  men  are  now  employed  upon 
the  construction.  Orders  have  been  received  for  the  work  to 
proceed  day  and  night  in  order  that  the  new  port  may  be 
ready  at  the  earliest  possible  moment. 

The  .juateiiialan  Government  is  con.sidering  the  construc- 
tion of  an  electric  line  from  the  city  of  Guatemala,  the 
capital  of  the  Republic,  to  the  former  capital  Antigua. 
Tenders  will  shortly  be  invited  from  foreign  contractors,  who 
will  be  expected  to  accept  part  of  their  payment  in  govern- 
ment bonds,  duly  secured. 

The  electric  lighting  companies  at  Guaymas  and  Hermo- 
sillo,  in  Mexico,  have  recently  obtained  large  quantities  of 
poles  from  the  State  of  Oregon.  U.S.A.  Cedar  poles  are 
mostly  in  use. 


ELECTRICITY     DISTRICT     INQUIRY. 


South- West  Midlands  Electricity  District. 


The  local  inquiry  by  the  Electricity  Commission  with  regard 
to  the  area  to  be  included  in  the  South  West  Midlands  Elec- 
tricity District  took  place  at  the  Council  House,  Birmingham 
on  Tuesday,  Wednesday,  and  Thursday  last  week,  before  Sir 
Harry  Haward  (vice-chairman  of  the  Commission),  Mr.  H. 
Booth,  and  Mr.  A.  Page.  The  object  was  to  hear  objections 
and  representations  made  on  account  of  the  inclusion  in,  or 
exclusion  from,  the  district  of  certain  areas,  and  to  consider 
(a)  a  scheme  which  had  been  submitted  jointly  by  the  Bir- 
mingham Corjwration  and  the  Shropshire,  Worcestershire,  and 
Staffordshire  Electric  Power  Co.  for  effecting  au  improvement 
of  the  existing  organisation  for  the  supply  of  electricity  in  the 
district,  and  for  the  formation  of  a  joint  advisory  committee; 
and  (6)  a  scheme  submitted  by  the  Worcester  Corporation 
for  effecting  a  similar  improvement  in  certain  parts  tf 
Worcestershire,  including  the  city  of  Worcester.  The  ar;.d,  of 
the  district  as  provisionally  delimited  by  the  Commissioners, 
comprises  Shropshire,  Worcestershire,  and  parts  of  Stafford- 
shire and  Warwickshire. 

The  case  for  the  Birmingham  Corporation  and  the  Shrop- 
shire. Worcestershue  and  Staffordshire  Co.  was  presented  b / 
Mr.  W.  B.  Clode,  K.C.(with  whom  was  Mr.  H.  H.  Jov),who, 
having  descril«.>d  the  geographical  aspects  of  the  Midland  area, 
sjiid  its  electrical  condition  was  exactly  what  might  be  expected, 
having  regartl  to  the  somewhat  parochial  view  Parliament  had 
taken  aliout  electricity  in  the  past.  Some  districts  were  ab.so- 
lutely  unprovided  with  a  supply,  not  being  in  a  position  to 
afford  one.  while  other  districts,  which  had  embarked  upon 
creating  a  supply  for  themselves,  were  now  in  possession 
of  generating  stations  which  were  less  efficient  than  they  ought 
to  be.  Birmingham  had  risen  to  its  opportunities,  and  was 
trying  to  inert  the  various  needs  of  its  constituents.  There 
were  small  and  large  station.s— the  smaller  becoming  in  course 
of  time  inefficient— and  the  city  was  looking  forward  to  creat- 
ing large  power  stations  and  a  super-station  at  Hams  near 
Colcshill.  Counsel  referred  to  the  area  supplied  by  the  I^eices- 
teishire  and  Warwickshire  Power  Co.,  and  stat<'d  that  they 
had  divided  the  entire  district  into  two  parts,  and.  by  agree- 
ment with  that  company,  suggested  that  the  Leicestershire 
the  Warwickshire  Company  .should  continue  to  supply  the 
area  over  which  it  pos.sessefl  powers,  except  that  consumers  in 
the  portion  nearest  Birmingham  should  lo<ik  to  the  Corpora- 
lion  for  its  supply  in  the  first  instance.  If  either  party  \wre 
unable  or  unwilling  to  siip[>ly  in  its  respective  area,  then  the 
other  party  should  have  the  right  to  come  in.  Provision  for 
Birmingham  to  supply  the  area  over  which  the  Tycicestershire 
company  now  po.s.sessed  powers  was  made  in  the  draft  scheme. 
With  regard  to  the  other  side  of  the  district.  Mr.  Clode  said 
the  Rowley  Regis,  Lye,  and  Stourbridge  areas  apparently  did 
not  want  to  be  included  in  the  South-West  Midlands  restrict, 
and  he  suggested  that  those  areas  should  go  out ;  Birniinghain 
was  unable  to  supply  them.  The  Shropshire  Co.  had  now 
power  to  supply  in  that  area,  subject  to  the  consent  of  the 
Midland  Electric  Corporation  for  Power  Distribution. 
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Mr.  Tvwjhslhy  Jones,  K.C.  (with  wlioiri  wns  Mr.  Norman 
LiiKKETT),  lor  the  Midland  Power  Dibtnuutioii  0(jriiorati(;n, 
iiiloriued  the  Couimissiouers  that  a  jirovisioual  agreeiiieiit  liad 
bfeu  signed  hy  tue  companies  coucerneu,  wheieuy  the  area 
suould  bt'  uanst'eried  to  the  JNorth-West  Midlands  Uistnct,  in 
wnich  the  bhropslure  (Jo.  had  certain  riguis,  on  Uie  unaer- 
hianiiing  ihat  the  position  ol  that  company  in  Uie  North- West 
jjistncl  was  in  no  way  prejudiced.  ue  asKed  the  (Jom- 
niissiuner.s  ai  once  to  yive  a  decision  on  the  point,  in  order,  on 
uie  ground  of  expeusi',  that  he  and  his  witnesses  might  willi- 
uraw  Irom  the  inquiry. 

i^iViuence  was  given  by  Mr.  L.  -J.  Cook,  of  the  Stourbridge 
Ijorough  Oouncii,  to  the  eliect  that  that  town  desired  to  he 
letamed  in  the  !South-WeBt  Uistnct. 

Mr.  (jLoun  stated  that  in  January,  Stourbridge  Coiiiuil  (;b- 
Jcjted  to  being  included  in  the  South-\Ve.st  District. 

Mr.  JONHS  urged  that  the  consumers  ol  Stournridge  did  not 
want  to  be  included  in  that  district.  It  seemed  tnal  Mour- 
Ijridge  was  trying  to  play  one  company  against  the  otlicr  lor 
a  huancial  consideration. 

'ihe  Commissioners  decided  to  exclude  from  the  South  West 
Di.stnct  the  municipal  borough  of  Stourbridge  and  the  urlian 
districts  of  Rowley  tiegis,  and  Lye  and  woliescote. 

Mr.  ULOO.v,  dealing  with  plans  for  development,  pointed  out 
that  a  (juestion  for  consideration  was  whether  tlie  existing 
arrangements  and  organisation  for  the  supply  coulu  be 
^improved.  They  had  provi.sionally  determined  that  they  should 
lie  improved.  The  Shropshire  Co.  and  the  Birininghaiu  Cor- 
poration, desirous  of  giving  the  district  a  better  supply,  pro- 
posed to  act  in  unison,  and  to  set  up  an  advi.-ory  committee. 
'ITiey  believed  that  what  would  be  done  in  a  roundabout  and 
more  expensive  way  by  the  setting  up  of  a  joint  electricity 
authority,  could  be  done  better  and  cheaper  by  tho.se  two  large 
^  bodies  (which  were  now  generating  98  per  cent,  of  the  elec- 
tricity m  the  district)  acting  together  and  in  agreement. 
Coun.sel  submitted  that  no  advantage  could  he  derived  by 
(■ailing  into  existence  a  joint  electricity  authority,  fiirniing- 
ham  was  willing  that  Sutton  Coldfield,  as  the  only  other 
iuUfirrity  generating,  should  go  on  if  it  so  desired,  though 
ultimately  he  Mi|iprised  it  would  see  the  wisdom  of  shutting 
down  its  -liiticin  mid  getting  its  supply  from  Birmingham. 
Siinilaii.\,  Kiddciininster  and  Halesowen  had  already  seen 
the  advisability  of  looking  to  the  Shropshire  Co.  for  the  supply 
of  their  needs.  By  this  joint  arrangement  it  was  estimated 
that  a  considerable  reduction  in  price  would  be  possible  :  the 
estimate  was  that  the  price  of  delivery  to  authorised  distribu- 
tors in  19'25  would  be  0.953  of  a  penny  per  unit,  and  in  1930  it 
would  be  0.866  of  a  penny. 

After  questions  to  Mr.  Clode,  Sir  Harry  Hawakd  said  he 
gathered  the  promoters  of  the  scheme  had  not  considered 
placing  themselves  under  any  .sort  of  obligation  to  carry  out 
the  technical  scheme. 

Mr.  Clode:  They  don't  think  it  ought  to  be  asked  of  them 
in  the  circumstances  in  which  they  promote  the  scheme. 

Mr.  Tyler,  on  behalf  oi  the  L.  &  N.W.  and  O.  W.  Railway 
Companies,  spoke  of  the  attitude  of  the  railway  companies. 
They  were  not  anxious  to  incur  unnecessarily  the  capital 
expenditure  of  building  generating  stations  for  themselves. 
They  would  prefer  to  purchase  rather  than  to  generate,  not 
abdicating,  of  course,  any  of  their  rights  under  the  Electricity 
Act  of  1919.  The  companies  could  not  state  ddinitely  that 
they  would  need  a  demand  for  traction  luirposcs  bel'dre  1931, 
but  it  would  be  a  mistake  to  allow  the  ( 'muiuissioners  to 
assume  that  there  could  not  possibly  be  a  demand  before  that 
year.  He  objected  to  a  statement  that  if  the  railways  were 
electrified  it  w:is  estimated  that  approximately  60,000  kilowatts 
would  be  required  to  supply  a  sy,stein  within  a  radius  of  50 
miles  fn;in  Birmingham.  There  were  '2,000  route  miles  within 
that  radius,  so  that  such  an  estimate  was  much  understated. 
He  promiseil,  in  reply  to  the  Chairman,  to  give  the  best 
estimate  that  was  possible  now.  The  companies  were  reason- 
ably satisfied  that  the  scheme,  so  far  as  it  was  developed, 
would  offer  a  reasonable  pro.spect  of  their  getting  such  a  supply 
as  they  might  require. — Mr.  H.  K.  Beale,  Chairman  of  the 
Birmingham  Electricity  Supply  Committee,  said  the  view  of 
the  Birmingham  Corporation  was  that  a  joint  <''ectricity  autho- 
rity would  not  he  able  to  do  any  better  than  the  Shrop- 
shire Co.  and  Birmingham  acting  together. — The  Commis- 
sioners expressed  the  opinion  that  there  on"ht  to  be  some- 
thing in  the  nature  of  an  obligation  placed  upon  the  two 
undertakings  to  cariv  (^ut  the  programme  foreshadowed. 

.'\t  the  opening  of  the  inqiii'y  on  Wednesday  Mr.  CLont'. 
stated  that  liis  clients  had  tried  to  meet  the  suggestion,  and 
proposed  to  insert  in  their  scheme  a  clau.se  "  that  it  should  be 
the  duty  of  the  Corporation  and  the  company  to  provide  or 
'ecure  the  nrovision  of  a  cheap  and  abundant  supply  of  elec- 
tricity in  the  district,  and  that  both  parties  should  comply 
with  any  general  directions  given  tn  hoth,  or  either  of  them. 
by  the  Electricitv  Cnmmis,sinners  through  the  medium  of  the 
Advisory  Committee."  C/onnsel  said  the  clause  was  simi'ar  to 
one  inserted  in  all  joint  electiicitv  authority  sohemes  under 
the  Act  of  1919,  and  he  also  suggested  the  insertion  of  a  clause 
to  obvi'ite  the  possibility  of  an  ii»;i(issr  arisintr  by  a  two-nnd- 
two  division  on  the  .\dvisory  Committee,  which  was  composed 
,  of  two  representatives  of  the  Corporation  and  two  of  the  com- 
pany. The  clause  provided  that  in  the  event  of  a.  majoritv 
decision  not  being  arrived  at  by  the  committee  on  any  par- 
ticular matter  the  respective  representatives  of  the  Corporation 
or  the  company  should  report  the  same  to  the  Corporation  or 
the   company,   as   the  case  might   he.  and  in  the  event  of  a 


decision  still  not  being  ai  rived  at,  either  party  should  t>e  at 
liherty  to  submit  such  dillereuce  of  opiuioa  to  the  GominiB- 
Moners  for  their  directions. 

The  (Jhaik.man  asked  if  the  parties  would  be  prepared  to 
(•arry  out  the  specilic  directions  of  the  Gomimssioners,  anu  Mr. 
Cloue  replied  that  he  could  hardly  conceive  any  ditiiculty  aris- 
ing on  that  point. 

The  Chairman  said  the  Commissioners  were  prepared  to 
accept  the  tirst  clause,  with  the  addition  of  the  words  "  or 
special  "  m  relation  to  the  directions  which  the  parties  under- ' 
took  to  comply  with. 

Mr.  Clode  undertook  to  endeavour  to  meet  the  Commis- 
sioners.— I'he  Commissioners  also  accepted  the  other  clause 
with  minor  a  Itemizations. 

Mr.  Bmilr  Garcke,  Deputy  Chairman  of  the  Shropshire  Co.. 
said  the  joint  scheme  would  be  more  suitable  tor  the  district 
than  a  joint  electricity  authority,  and  would  be  able  to  make 
better  progress. 

Mr.  Kennedy,  for  the  Malvern  Urban  District  Council,  an- 
nounced the  withdrawal  of  Malvern's  opposition  as  the  pro- 
jKjunders  of  the  scheme  had  agreed  to  the  insertion  of  a  clause 
that  it  should  not  affect  their  rights. 

The  Chairman  told  Mr.  Garcke  that  the  Commissioners 
would  need  to  be  satished  that  the  two  promoters  ol  the 
scheme  were  in  a  position  in  a  reasonable  way  to  meet  the 
demands  that  were  Ukely  to  come  upon  them. — Mr.  Garcke 
replied  that  the  hnanciai  position  of  the  company  was  quite 
strong  and  satisfactory,  and  capital  recently  raised  would  pro- 
vide lor  the  present  commitments,  and  for  the  next  year  or 
two. 

T'he  scheme  of  the  Worcester  Corporation  was  submitted  by 
the  Hon.  Reginald  Coventry,  K.C.  He  said  an  agreement 
ot  mutual  beneht  to  the  Corporation  and  consumers  had  been 
made  with  the  Shropshire  Co.,  wheieby,  subject  to  the 
ai)proval  of  the  Commissioners,  the  city  retained  its  power 
siation.  The  agreement  also  gave  it  facilities  and  rights  to 
supply  an  area  outside  the  city  boundary,  which  included  some 
ol  the  chief  villages  in  the  neighbourhood.  The  Shropshire 
L'O.  raised  no  opposition  to  a  proposal  to  lay  a  transmission 
cable  from  the  generating  station  to  the  borders  of  Hereford- 
shire. Keciprocally,  the  Worcester  Corporation  offered  no 
objection  to  the  Shropshire  Co.'s  laying  a  transmission  cable 
through  its  streets.  Within  a  reasonable  time  the  Corpora- 
tion would  be  in  a  position  to  supply  the  whole  of  the  extended 
area. 

Evidence  as  to  the  financial  aspect  of  the  joint  scheme  was 
given  by  Mr.  AiiTHDR  Collins,  late  Birmingham  City 
'Treasurer.  It  was  pointed  out  that  the  scheme  contemplated 
tnat  iSirmingham  would  have  to  raise  during  the  next  ten 
years  over  two  million  pounds  as  its  share  of  the  total  cost, 
and  witness  said  there  ought  to  be  no  difficulty  whatever  from 
the  capital  point  of  view. — Mr.  R.  A.  Chattock  (Corporation 
Jilectrical  Engineer,  Birmingham),  stated  that  with  the  pro- 
po.sed  Stourport  power  station  in  operation  there  would  be  no 
difficulty  in  the  promoters  meeting  all  demands.  In  the 
absence  of  that  station,  however,  the  Hams  station  would  have 
to  be  running  in  about  eight  years'  time.  He  agreed  that  if 
the  Stourport  station  was  not  proceeded  with  a  readjustment 
of  the  whole  scheme  would  be  necessary.  Under  the  scheme 
the  saving  in  coal  in  19'2o  as  compared  with  the  present  time 
would  amount  to  118,200  tons  i>er  year. 

It  was  stated  by  Mr.  .1.  T.  H.  Legge,  engineer  to  the 
Shropshire  Co.,  that  they  had  a  scheme  for  dealing  with 
several  of  the  more  prominent  towns,  like  Bromsgrove  and 
Droitwich.  Rural  areas  could  not  be  economically  served 
unless  the  question  of  wayleaves  was  very  much  eased.  He 
had  been  asked  to  pay  as  much  as  £15  per  pole  for  carrying 
an  overhead  line  over  certain  land  near  Stourport.  'They 
hoped  for  assistance  in  this  matter  from  the  Commissioners. 
Overhead  lines  were  essential  in  rural  areas,  and,  so  far,  more 
opposition  than  help  in  erecting  such  lines  had  been 
experienced.  Regarding  the  business  of  the  company,  ten 
million  units  were  sold  in  1913,  and  64.33  million  in  1918,  but 
there  had  since  been  a  falling  off.  Tile  average  price  per  unit 
was  l.62d.  For  lighting  towns  they  charged  6d.  per  unit. 
There  was  no  reason  for  asserting  that  they  did  not  intend  to 
proceed  with  the  Stourport  station ;  they  looked  forward  to 
doing  so  as  the  demand  came  along — probably  to  make  a  start 
at  the  end  of  next  year.  Stourport  had  unlimited  advantages 
as  a  site,  becau.se  of  its  natural  characteristics,  and  also 
because  new  coal  fields  were  being  opened  in  the  area.  With 
a  joint  scheme  neither  undertaking  need  carry  the  reserve 
plant  necessary  in  working  individually,  and  working  costs 
would  be  le.s.sened.  His  company  would  take  supplies  from 
Worcester  Corporation  for  the  next  two  or  three  years  until 
the  St'uirport  station  was  running,  no  as  to  meet  the  rural 
demand. 

Mr.  C.  r.  Si'ARK.s  (cmnsulting  engineer),  expressed  the  view 
that  the  middle  of  next  year  would  be  the  l>est  period  to  pur- 
(liase  plant  for  the  Stourport  station,  as  prices  were  falling. 

The  promoters  intimated  that  they  had  no  objection  to  the 
inclusion  of  Kinver  and  Dudley  lural  district  in  the  area. — The 
Chairman  announced  that  the  Martley  T'rb^in  District  C<iuncil 
desired  to  be  excluded;  that  Upton-on-Severn  wished  to  be 
included,  but  desired  to  take  its  supply  from  Worcester:  and 
that  the  Tam worth  Borough  and  Tamworth  Rural  District 
Councils  desired  the  whole  of  their  areas  to  be  included. 

Tt  wns  urged  by  Mr.  Rfav-Nadin  that  Sutton  (pnldfield 
should    be    entitled    to    have    representatives    attending    the 
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Advisory  Conmiituv  u  hen  matters  affecting  it  were  under  con- 
sideration. 

Mr.  G.tPEL  Loft  (Stourport)  opposed  the  scheme  on  the 
ground  that  voluntary  co-operation,  betneeu  the  parties  would 
be  equally  effective.  In  reply  to  Mr.  Bk.^rdmoue  (Electrical 
Workers),  the  Chairm,\>'  said  the  question  of  the  insertion  of 
a  fair  wages  clause  in  the  agreement  did  not  arise  at  the 
inquiry. 

Sir.  Clode  said  he  desired  to  make  it  perfectly  clear  that 
the  promoters  were  most  desirous  of  developing  the  district 
and  doing  their  duty.  Tliev  did  not  want  to  keep  out  anybody 
\vho  wanted  to  come  in.  He  pointed  out  that  nearly  all  the 
objections  to  the  scheme  had  di.sappeared. 

ITie  inquiry  then  concluded.  The  Commissioners;  will  give 
their  decision  in  due  course. 


THE     PUBLIC     WORKS,     ROADS,    AND 
TRANSPORT     EXHIBITION. 


O.N  November  18th.  Mr.  .\rthur  Neal,  M.P.,  Parhamentary 
Secretarv,  Ministry  of  Transport,  opened  the  above  exhibition 
at  the  "Agricultural  Hall.  The  exhibition  was  primarily 
intended  to  present  to  representatives  of  municipal  authori- 
ties the  latest  developments  in  machinery  and  methods  for 
accomplishing  the  many  and  varied  works  now  carried  out 
by  these  authorities.  Naturally  building  construction  and 
road  making  and  maintenance  formed  the  principal  part  of 
the  display,  but  lesser  subjects,  such  as  small  holdings,  office 
furniture,  time  recorders,  &c.,  were  also  given  space.  Motor- 
driven  machinery  was  not  so  much  in  evidence  here  as  at 
most  recent  exhibitions,  but  this  was,  of  course,  due  to  the 
fact  that  such  appliances  have  a  roving  commission,  and  are 
often  (or  perhaps  generally)  required  where  no  electricity 
supply  is  available.  -A.s  was  to  be  expected,  electric  vehicles 
played  a  not  unimportant  part,  and  several  firms  exhibited 
examples  of  their  work. 

Electricars,  IvTD.j  showed  a  2J-ton  Edison  accumulator 
wagon.  In  this  vehicle  the  battery  is  placed  in  front  of  and 
partly  underneath  the  driver's  seat,  and  power  is  transmitted 
to  two  totally  enclosed  motors  fixed  at  an  angle  on  each  side 
of  the  chassis.  .\n  extended  shaft  transmits  the  power  to 
the  rear  wheels.  The  body  is  constructed  of  sheet  eteel 
channel  sections  on  the  outside,  allowing  a  clear  sweep  for 
the  load  when  tipping.  The  tipping  gear  is  electrically 
operated  by  a  small  auxiliary  motor ;  the  time  taken  is  about 
20  seconds.  This  firm  also  "had  a  similar  chassis  fitted  with 
a  700  gal.  tank,  similar  to  one  supplied  to  the  Islington 
Borough  Council  for  road  watering. 

Clayton  Wagons,  Ltd.,  displayed  a  3-ton  wagon  of  substan- 
tial proportions.  This  was  driven  by  a  single  B.T.H.  motor, 
fed  from  a  Chloride  Co.  battery,  the  drive  being  transmitted 
to  the  rear  axle  by  two  chains.  The  road  wheels  were 
mounted  on  ball  bearings. 

Messrs.  Richard  Garrett  &  Sons.  Ltd..  had  a  '2i-ton  "  elec- 
tric "  fitted  with  a  wood  end-tipping  body  measuring  11  ft. 
by  7  ft.  inside. 

British  Electric  Vehicles,  Ltd.,  in  addition  to  two  electric 
trucks  of  1,500  and  5,000  lb.  capacity  re.spectively,  showed  a 
battery  locomotive  designed  to  run  on  a  1-m.  gauge  track,  and 
capable  of  hauUng  a  load  of  10  tons  on  the  level.  The  loco- 
motive is  provided  with  two  motocs  wound  for  series-parallel 
control.  The  controller  is  of  the  drum  type,  arranged  to  give 
four  speeds  in  either  direction.  Tlie  battery  is  capable  of 
providing  energy  for  a  run  of  about  20  miles. 

The  General  Vehicle  Co.,  Ltd.,  had  three  vehicles  on  show. 
One  was  a  2-ton  chassis  fitted  with  a  street-watering  tank 
interchangeable  with  an  end-tipping  body.  A  3i-ton  cha.s.sis 
was  shown  bearing  a  "  Craymer  "  unloader.  The  third 
exhibit  was  a  5-ton  chassis  with  a  3-way  (side  or  end-tipping) 
body.  These  vehicles  were  all  fitted  with  "  Ironclad-Exide  " 
batteries  and  series-wound  motors  capable  of  a  300  per  cent, 
overload.  The  ranges  of  the  three  vehicles  are  45,  35,  and 
30  miles  respectively. 

Messrs.  \V.  Goodyear  it  Sons,  Ltd..  included  in  their  dis- 
play a  2-ton  "  Greenbat  "  electric  truck. 

Mr.  H.  C.  Slinosby  also  showed  transporter  and  lifting 
trucks. 

MP..SSR3.  Rcston  &  HORSSBY,  IjTD.,  exhibited  the  15-cwt. 
runabout  electric  crane  (Mossay  &  Ransome  system),  which 
was  described  by  us  recently  in  'connection  with  another 
exhibition  (Eli-.c.  Rev.,  Oct.  2igt.  p.  54.5). 

Stfvens  Petrol-Electric  Vehicles,  Ltd.,  showed. 'a  3-4-ton 
petrol-electric  chassis  similar  to  those  supplied  to  a  number 
of  munieipalitie?  and  oovemment  departments. 
.On  the  stand  of  Messrs.  G.  Perry  Trentham.  Mkssrs. 
BccKi^FY'.  SArrNr)r,R5  .V  Co..  Ltd  .  ffxhibit«d  nurnerous  examples 
of,  welded  work.  TheB*  included  lap  and  butt  weld*  of 
various  type*,  angle  welds,  itc.  Sections  through  ramples 
and  welded  pie>~es  subjerted  to  t*,'it'<  showed  the  efificienrv 
and  Btrength  of  the  work.  In  an  enclosure,  screened  with 
tinted  claw,  demonstrations  of  rail  welding  a^id  building-up 
were  ffiven. 


The  Evinrdde  Motor  Co.  (England),  Ltd.,  showed  the 
Evenhte  "  small-power  lighting  set.  The  engine  of  this 
set  is  a  2  h.p.  "  Evinrude  "  petrol  engine  with  a  force  pump 
cooling  system.  Connected  to  this  by  a  flexible  coupling  is  a 
500-watt,  four-pole,  shunt-wound  dynamo,  with  a  full-load 
si>eed  of  1,000  r.p.m.  This  machine  has  a  comparatively 
large  commutator  and  well-de.';igned  brush-gear.  The  engine 
and  dynamo  are  securely  bolted  to  a  massive  cast-iron  bed- 
plate. The  switchboard  is  of  slate.  18  in.  square,  and  of 
simple  design.  It  bears  a  voltmeter,  an  ammeter,  an  auto- 
matic cut-out,  and  a  d.p.  switch  and  fuses.  The  battery 
consists  of  13  Fuller's  cells  with  a  IDO-Ah  capacity  and  ;i 
pressure  of  25  volts.  The  plant  is  suppUed  with  a  sixx'ial 
adapter,  which  enables  a  supply  to  be  taken  from  a  petrol  can. 
Thr  HonsTMANN  Ge\r  Co..  Ltd.,  di.splayed  numerous  ex- 
amples of  time  switches.  The  "  Newbridge  "  time  Prwitch 
has  a  14-day  clockwork  unit  with  double-roller  lever  escapi' 
ment.  To  this  is  attached  a  s.p.  quick  make-and-l>ve:il, 
.^uitch    with  .-i-lf-adinsling  .spring   plunarr  contacts   in  circuit 


IIOKSTMANN   "    TlMi;    SWITCH. 


With  a  porcelain  '"  damper  "  fuse  and  special  contacts  on  an 
ebonite  base  plate  connected  to  the  outside  wiring.  The 
gear  is  enclosed  in  a  strong  cast-iron  case.  The  "  Horst- 
mann  "  switch  consists  of  a  clockwork  mechanism  and  an 
independent  tumbler  switch.  The  latter  is  actuated  by  a 
link  moved  in  or  out  by  tappets  fixed  to  the  rotating  dial 
of  the  clockwork.  The  two  parts  of  the  mechanism  are 
mounted  on   a  teak   base. 

The  Rawli*lcg  Co.,  Ltd.,  show-ed  several  applications  of 
"  Rawlplugs  "  to  various  materials.  These  iricluded  instru- 
ments mounted  on  slate  switchboards,  and  fittings  on  brick, 
concrete,  cement,  &c. 

The  Un'CHGKEABLR  Pump,  Ltd.,  demonstrated  one  of  its 
appliances  driven  by  a  small  electric  motor.  This  was  a  3  in. 
pump  working  under  severe  conditions,  passing  heavy  solids, 
.«uch  as  nuts,  stones  and  tins,  and  such  .substances  as  cotton 
waste,  rags  and  straw. 

Messrs.  R.  A.  Lister  &  Co.,  Ltd..  showed  examples  of 
"  Lister-Bruston  "  power  sets.  These  are  automatic  sets, 
consisting  of  a  vertical  w'ater-cooled  "  Lister  "  engine  dri-^ing 
by  belt  a  shunt-wound  dynamo.  These  are  mounted  on  a 
heavy  bed  plate  and  a  cylindrical  fuel  and  water  tank  is 
mounted  between  them,  the  two  sets  shown  were  of  1  kW 
and  6  kW  capacity.  A  special  feature  of  the  6kW  set  wafi 
the  separate  casting  containing  the  bearing  for  the  engine 
shaft,  which  was  bolted  on  to  the  main  casting.  A  J-kW 
"  Lister  "  lighting  set  was  also  shown. 

During  the  exhibition  a  number  of  conferences  were  held 
bv  various  municipal  associations.  To-day,  which  is  the 
la<5t  dav  of  the  show,  the  I.M.E.A.  is  holding  a  conference, 
when  papers  on  "  Electric  Vehicles  for  Munici]ial  Purposes." 
and  '■  The  Application  of  Electricity  to  Municipal  Services  " 
are  to  be  read  by  Messrs.  F.  Ayton  &  S.  J.  Watson  respec- 
tively. We  hope  to  say  more  of  these  papers  in  a  later 
issue. 


lilectrical  Supplies  in  South  Africa. — ^llic  Houth  African 
Mniiuii  and  Enuinecriny  .I'liirnal  (Johannesburg),  in  its  issue 
of  October  29th;  says :  "  Dealers  in  electrical  goods  were 
more  hopeful  this  week  as  to  business  in  the  near  future. 
They  confirm  the  improvement  which  has  taken  place  during 
the  past  two  or  three  weeks,  and  state  that  trading  is  now- 
good  again,  both  in  town  and  country.  There  are  no  .nltern- 
tions  to  report  in  prices,  which  remain  very  steady,  with,  if 
anvthing,  a  tendency  to  rise.  Stocks  in  all  lines  are  now 
full,  and  consignments  continue  to  arrive  in  fair  quantities 
from  Britain.  America  and  the  Continent.  Those  from  the 
latter  destination  ajntinue  still  to  be  much  below  British 
quolatinnp,  but  signs  are  not  wanting  thnt  n  crradual  levelling 
up  is  fiking  place,  and  it  will  not  surprise  dealers  if  within 
a  few  months'  time  the  present  discrepancy  between  the 
prices  of  British  and  Oontimental  Jilectrical  materials,  wjtb 
one  or  two  esoeptions,  disappears  to  a  considerable  extent. 
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CORRESPONDENCE. 

Letters  received  by  iia  after  5  p.m.  on  Tuesdax  cannot  appear 
until  the  foUowiny  week.  Correspondents  should  forward 
their  communications  at  the  earliest  possible  moment.  No 
letter  can  be  published  unless  we  have  the  writer's  name  and 
address  in  our  possession. 


The  Construcliun  of  Rheostats. 

We  were  mtere.sted  in  reading  on  page  681  of  the  current 
issue  of  the  Elkctrical  Kt .  ,i.w,  a  note  c-oncerning  "Rheo- 
stats witli  the  minimum  of     laterial."   , 

As  manufacturers  of  a  lii'  ,e.  variety  of  resistances  of  all 
kinds,  we  would  hke  it  to  b-  known  that  we  do  not  consider 
the  method  therein  describe  !  ;  new,  because  we  have  been 
utilising  parallel  and  series-parallel  methodj5  of  winding  for 
some  years. 

We  believe  that  it  is  an  obvious  fact,  well  known  to  makers 
of  resistances,  that  an  ordinary  series  resi>':mce  is,  as  a  rule, 
uneconomical,  as  when  the  regulating  s''i(.h  is  adjusted  for 
high  current  valiies,  only  a  .small  porti'ii  of  the  resistance 
material  is  in  circuit,  so  that,  instead  of  all. the  resistance 
material  being  utilised  to  r  .diate  the  beat,  there  is  a  com- 
paratively .small  portion  of  it  running  at  liigh  temperature. 

Many  years  ago  Dr.  J.  A.  Fleming  point  -d  out  the  advan- 
tage of  paralleling  resistance  wires  in  Iht^  manufacture  of 
load  resistances,  and  w-e  are,  therefore,  -urprised  that  R. 
Eichter  should  claim  this  method  as  being  new  in  his  recent 
publication  in  the  "  E.  T.  Z." 

L.  F.  Ffl^irty, 
The  Zenith  '  l^inuf act ii ring  Co. 

London, 

November  Wth.  1921. 

Current  Limiting  Simp     cd. 

■  Your  correspondence  columns  have  contained  many 
interesting  letters  descriptive  of  current-limiting  devices,  and 
claiming  particular  advantages  for  each  type.  I  should,  how- 
ever, lil:e  to  point  out  that  current  limiting  is  a  very  simple 
matter,  not  requiring  any  .separate  piece  of  apparatus. 

In  an  ordinary  installation  we  often  have  a  collection  of 
suppher'.';'  switch  and  fuse,  consumer's  switch  and  fuse,  meter 
or  hmiter,  or  both.  If  a  contract  system  of  charging  is 
adopted  the  function  of  all  these  appliances  can  be  performed 
by  one  fitting,  viz..  the  Heemaf  overload  switch. 

This  device  is  a  small  inexpensive  free-handle  overload  cir- 
cuit-breaker. The  .setting  of  the  overload  is  adjustable,  and 
can  be  sealed.  It  thus  gives  the  supplier  and  consumer  pro- 
tection against  overload,  and  is  a  mean  of  isolating  the 
installation.  It  also  acts  as  a  current  limiter,  because  its 
overload  Srtting  is  adjustable  to  such  a  fine  point  that,  for 
example,  in  a  six-light  in.stallation  the  ewitching-in  of  one 
additional  lamp  will  cause  it  to  operate.  .\11  that  is  then 
required  U   restore  the  circuit  is  to  turn  the  .'^witch  on  again. 

Could  there  be  anything  simpler — or  better'.' 

Alan  Williams. 

London. 

Nocnnbrr  lOth.  19il. 


Free  Wiring  Systems. 

I  was  unfortunate  in  not  being  able  to  b-""  present  at  Mr. 
Nisbetfs  addre&s  to  the  Liverpool  Sub-Centre  of  the  Institu- 
tion of  Electrical  Engineers  on  November  7tli.  but  have  read 
his  paper  and  suggestions  with  regard  to  assisted  wiring  and 
also  free  wiring  of  consumers'  premises. 

The  company,  whose  business  I  have  the  hor;our  t<i  control, 
carried  out  several  hundred  "  Free-wired  Jtirtallations  "  in 
Rood  class  residential  property  with  rents  ranging  from  f45 
to  £200  per  annum  between  the  years  1898  and  1909.  Un- 
doubtedly the.se  installations  wore  of  great  assistance  to  the 
company  in  those  early  days  of  carbon-filament  lamps  and 
fierce  gas  competition. 

Owing  to  the  lower  quality  of  gas  now  supplied  and  the  great 
iraprnvernent  in  electric  lamps,  I  do  not  think  gas  competi- 
tion ff,i-  lighting  purposes  a  very  .serious  affair  in  these  days. 

At  the  present  moment,  in  spite  of  bad  times  and  short- 
ness of  ready  cash,  there  is  a  steady  and  increasing  number 
■f  new  hghting  consumers  requiring  connection  to  the  supply 
mains.  If  this  is  so  in  bad  times,  how  much  more  .so  will  it 
be  when  materials  are  chenner  ind  money  less  scarce! 

For  these  reasons  I  do  not  think  a  free-wired  system  is 
needed  in  good  class  districts,  and  in  poor  districts  where 
tenants  are  constantly  changing,  the  difViculty  of  keeping 
track  of  these  changes  and  of  obtaining  signr^d  and  stamped 
agreements  in  each  case  would  be  very  ;;reat — and  without 
properly  completed  agreements  the  owner  of  the  installation 
has  very  little  status  in  cases  of  disp^ite. 

In  the  area  of  the  Liverpool  Dist. jct  Lighting  Co..  Ltd., 
^vh6re  premises  do  not  oft^n  change  hands,  many  iiistalla- 
tions  have  been  disposed  of  to  new  owners  when  sales  of 
property  have  occurred. 

.A.n  extra  charge  of  one  penny  per  unit  over  and  above 
the  ordinary  charge  for  electricity  is  made,  with  a  minimum  of 
("ne  shilling  per  point  per  annuwi.     .\llovring  an  average  cost 


of  twenty  shillings  per  point  for  the  installation,  this  would 
presumably  bring  in  5  per  cent.  i)er  annum  provided  all  the 
installations  were  in  use.  .\s,  however,  the  cost  of  the  service 
line  has  to  be  included  in  the  cost  of  the  installation  and 
premises  are  at  times  untenanted,  the  rent  charges  have 
only  amounted  to  about  '6  per  cent,  per  annum  of  the  capital 
invested, 

r.y  the  agreements  the  company  is  entitled  to  o  per  cent, 
per  annum  as  interest  on  the  capital  cost  of  the  installation 
— any  surplus  obtained  being  written  off  the  value  of  the  instal- 
lation which  has  earned  it.  In  actual  practice  only  a  few 
installations  have  written  their  capital  account  down  by  this 
means,  and  tho.se  only  very  slightly. 

Then  there  is  the  case  in  which  the  installation  is  scrapped 
owing  .to  alterations  to  premi.ses  or  buildings  being  pulled 
down.  In  this  case  the  installation  is  lost,  and  its  value  has 
to  be  written  out  of  the  depreciation  fund, 

fn  the  case  of  my  company  a  special  depre<-iation  fund  has 
been  formed  to  which  all  tiie  rent  pennies  received  are  credited, 
but  it  has  been  found  necessary,  from  time  to  time,  to  make 
additional  payments  out  of  revenue  to  this  fund,  as  with  the 
lower  consumption  of  electricity  by  the  metal-filament  lamps 
.1  charge  of  one  penny  per  unit  is  found  to  be  ijuito  insulii- 
cient. 

From  the  foregoing  it  will  be  appreciated  that  a  "  Free- 
wiring  Scheme  "  even  under  favourable  cireuinstances  is  not 
self-supporting,  and  if  such  were  undertaken  with  the  present 
cost  of  money  and  the  present  cost  of  in.stallation  work,  a 
serious  loss  would  surely  be  added  to  the  other  diiSculties  of 
working  such  a  system  which,  as  I  have  already  pointed  out, 
appears  to  be  unnecessary. 

Edwin   Hansom. 

Waterloo. 
November  ihf.  1921. 


The  Vapour  Accumulator. 

In  a  recent  issue  you  referred  to  a  new  accumulator 
invented  by  Dr,  Ruths,  and  known  as  the  Vapour  .\ccumu- 
lator. 

It  may  interest  your  readers  to  know  that,  as  a  result  of  a 
search  at  the  Patent  (Office,  this  invention  is  found  to  relate 
to  sulphide  digester  plants  employed  in  cellulose  manufacture, 
and  has  no  possible  connection   with  electric  accumulators. 

Bernard  Drake. 

London. 

November  Wh.  1921. 


A  Dynamo  Problem. 

The  cause  of  "  Electron's  "  dynamo  trouble  is  that  the  field 
coils  have  developed  leakage  between  windings  which,  is  im- 
possible to  pick  up  with  the  usual  te^t. 

This  can  be  remedied  by  treating  the  coils  with  insulating 
varnish  and  then  baking  "them.  If  facilities  for  baking  are 
unavailable,  the  following  is  simple,  can  bo  carried  out  very 
cheaply,  and  will  be  found  quite  efficient :  Unwind  the  tape 
outer  "cover  (if  there  is  any),  pull  the  windings  a  little  way 
apart,  and  submerge  them  in  carriage  varnish  for  about  twelve 
hours;  take  them  out  and  drain  for  about  three  hours.  Tape 
them  up  and  replace  them  in  the  machine.  When  the  dynamo 
is  run  up  do  not  expect  it  to  take  full  load  inmiediately,  but 
run  for  a  few  hours  under  light  load.  In  a  very  short  time 
(about  three  or  four  davs  from  the  tnne  of  submerging  m 
varnish)  it  will  take  full  load.  The  first  time  of  running,  th.^ 
coils  will  most  probably  warm  up.  but  they  will  cixd  gradually. 
s<i  that  no  heed  need  be  taken  of  this.  I  have,  personally,  dealt 
with  a  dynamo  treat^-d  with  the  last  method,  and  have  had  it 
running  under  full  load  for  six  to  seven  months  continuously. 

F.  G.  Johnson. 

Oillingham. 

November  20(;t,  1921. 


I  suggest  that  a  very  close  examination  be  made  of  the  field 
w  indings.  both  series  and  shunt,  and  a  test  mada  for — 

1.  Short  circuit  between  shunt  and  scries  coils. 

2.  Short  circuit  cutting  series  coils  out  of  u.seful  action. 
No.  2  seems  to  be  the  most  likely  cause  of  the  trouble,  for 

the   machine    is    now    Iwhaving   exactly    as    a    shunt-wound 
dynamo  would  do. 

For  the  aggravation  of  the  trouble  I  think  it  quite  possible 
that  the  arm  lift.s  off  the  studs  when  near  No.  'JO.  or  makes 
bad  contact.  It  must  bo  remembered  that  if  this  happened, 
the  machine  would  drop  its  load  entirely  if  the  series  field  was 
out  of  action. 

Fngineer. 

Sorrmhrr  ^K/,,   1021. 


Jn  reply  to  the  letter  of  "  Electron  "  under  the  above  head- 
ing, might  I  suggest  that  h«  thoroughly  examines  and  tests  oil 
his  connections  (machines  and  switchboard)  in  relation  to  the 
series  fields,  equalisers,  and  -I-  and  -  busbars,  to  make  sure 
that  he  has  not  a  loose  (or  hot)  connection  an.wvbere,  more 
especially  in  relation  to  the  machine,  the  engine  of  which  does 
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not  appear  to  become  overloaded.  I  may  remind  him  that  the 
appearance  of  a  connection  is  not  sufficient  proof  that  it  is 
O.K. 

R.  Wilson  Jones,  A.M.Inst.M.  &  Cy.  E. 
Harrow , 
Sovcmber  •21st,  19'21. 

[Mr.  H.  Barham,  of  Colchester,  Mr.  K.  Swindlehurst,  of 
London,  Mr.  W.  T.  Hilder,  of  Aberdare,  -  F.W.B.'', 
■■  T.G.M.",  and  "  C.A.B.",  make  similar  suggestion.-!,  which 
will  be  forwarded  to  "  Electron."— Eds.  Eli;c.  Rkv.] 


Repairing  A.C.  Motors. 

With  regard  to  tlie  letter  of  "  Jaques  "  in  your  issue  of 
October  ilst.  19"21.  The  Editors'  plan  of  spinning  the  stripped 
rotor  in  a  suitable  magnetic  field  would  undoubtedly  decide 
the  state  of  the  insulation  of  the  rotor  laminations.  The 
stator,  however,  presents  a  different  problem. 

.Apparently  in  "  Jaques's  "  case  the  rotor  is  in  order,  and 
it  is  the  stator  which  will  have  to  be  tested. 

-Assuming  the  insulation  between  the  core  .stampings  of 
any  a.c.  apparatus  to  have  been  destroyed  subsequent  ex- 
cessive heating  of  such  a  core  would  most  probably  l)e  due  to 
eddy  currents. 

In   taking   efficiency    tests,    energy    absorbed   in    generating 


eddy  currents  ia  tabulated  as  a  loss  under  the  heading.  Iron 
Losses. 

Let  "  Jacques  "  then  treat  his  a.c.  motor  as  a  transformer 
which  he  intends  to  test  for  iron  losses. 

If  the  stator  is  sound  (-is  r>.pparently  it  is),  disconnect,  or 
place  the  stator  windings  on  open  circuit.  If  unwound,  or 
stripped,  so  much  the  better.  Build  up  the  machine  as  for 
running,  but  lock  the  rotor  so  that  it  cannot  turn,  connect 
the  rotor  slip-rings  to  a  suitable  a.c.  supply  (the  voltage  of 
which  should  approximate  to  the  open  circuit  rotor  volts) 
through  a  resistance  by  means  of  which  regulate  the  current 
until  it  approximates  to  full  load  rotor  current. 

Full  rotor  currents  will  give  approximately  full  magnetic 
flux  density  in  both  rotor  and  stator  cores,  at  the  periodicity 
of  the  supply,  and  defective  insulation  will  soon  be  apparent 
in  the  excessive  heating  of  the  iron,  by  the  eddy  currents 
generated  or  stator  iron  losses.  In  case  of  difficulty  in  obtain- 
ing a  supply  at  suitable  voltage,  lock  the  rotor  of  another 
similar  motor,  and  use  it  as  a  transformer,  the  stator  being 
the  primary  and  the  rotor  the  secondary.  Other  methods 
may  suggest  them.selves  to  "  Jaques."  Of  course  the  fore- 
going method  is  only  practicable  if  the  motor  has  a  slip-ring 
rotor  or  if  a  suitable  slip-ring  rotor  can  be  obtained. 

Tanner. 

November  16th,  1921. 


BU5INE55    NOTES. 


Bankruptcy  Proceedings.  —  \Villia.\i  Edwin  Charles 
Jakvis,  y,  ivnig  Ldwaid  Street,  iJarlast(jn.  lately  trading  as  the 
Uarlaston  and  Distnct  Electrical  Engineering  Co.,  4s,  King 
Street.  Darlaston,  btatfordshire,  electrical  engineer.  The  first 
meeting  of  the  creditors  was  held  on  November  10th  at  the 
Official  i^eceiver's  oliicfe.  M,  Litchfield  Street.  Wolverhampton. 
The  liabilities  were  returned  at  £'2iiii,  against  assets  ilS.  The 
matter  was  left  in  the  b.-uids  of  the  Official  lieceiver  as  trustee. 

T.  D.  Waring,  electi'ical  engineer,  55,  Walmgate,  York.— 
Receiving  order  made  November  14th  on  debtor's  own  peti- 
tion. First  meeting  November  'J9th  at  the  Official  Receiver's 
offices,  Dunscomb  i'lace,  York.  Public  examination  Decem- 
ber 16th  at  the  Law  Courts,  York. 

C.  P.  M.  DowNiE  (P.  Downie),  electrical  engineer  and  factor. 
y55a,  Westborough  Road,  and  88,  Ronald  Park  .Avenue, 
Southend-on-Sea. — Discharge  suspended  for  two  years  as  from 
October  17th,  1921. 

G.  DoLBV.  electrician,  39,  East  Marsh  Street,  and  129.  Free- 
man Street,  Ut.  Grimsby. — Trustee,  J.  F.  Wintringham 
(Official  Receiver).  St.  Mary's  Chambers,  Gt.  Grimsbv,  re- 
leased October  31st,  1921. 

J.  W.  I/AYTON,  electrician,  5,  Nobles  Bank,  Hendon,  Sunder- 
land.—Trustee.  W.  A.  Ellis  (Official  Receiver),  3,  Manor  Place. 
Sunderland,  released  November  2nd.  1921. 

F.  A.  S.  WoKMULL.  trading  as  the  Lewisham  Electric  Wiring 
Co..  273.  High  Street,  Lewisham,  electrical  engineer. — The 
public  examination  of  this  debtor  was  held  recently  at  the 
Court  House,  Greenwich.  Debtor  stated  that  he  commenced 
business  in  January,  1919.  with  £loO  capital,  which  was  all 
absorbed  in  opening  the  premises.  In  1919  his  losses  amounted 
to  .i;279.  and  in  the  following  year  to  i'TCi;.  In  1919  the  .sales 
amcmnted  Ut  £2.1.SS,  while  in  1921  they  rose  to  £2,451.  The 
liabilities  were  returned  at  .£2.7l'ki.  against  assets  £261.  Debtor 
attributed  his  failure  to  heavy  administrative  expenses,  lack 
of  proper  supervision  of  outdoor  stafl'.  losses  incurred  through 
inaccurate  tendering  for  contracts  carried  out,  trade  depres- 
sion, and  the  action  of  the  trade  unions  in  increasing  wages. 
The  examination  was  adjourned. 

W.  Bennett,'  electrical  contractor.  Back  Sitwell  Street, 
Derby. — Receiving  order  made  November  18th  on  debtor's  own 
petition. 

M.  Watkinson,  II.  Watkin.son,  and  A.  Watkinson  (Watt 
AND  Co.).  electrical  and  mechanical  engineers,  22  and  24. 
Palmer  Road.  Sheffield. — Last  day  for  proofs  for  dividend. 
December  8th.  Trustee:  Mr.  T.  C.  I'arkin.  Jun.,  36,  Bank 
Street,  Sheffield. 

•TosRPH  Owen,  trading  as  J.  Owen  it  Sons,  186,  Westcombe 
Hill.  Greenwich,  Kent,  and  3.  The  Giove.  Greenwich,  elec- 
trical engineer. — The  first  meeting  of  i  reditors  was  held  on 
November  18th  at  29.  Rus.sell  Square.  W.C.L  The  receiving 
order  was  made  on  debtor's  own  petition  on  November  7tli. 
.Accordini;  to  the  statement  of  affairs  the  ranking  liabilities 
amounted  to  fl.204.  against  net  assets  estimat<'d  to  realise 
£219.  leaving  a  deficiency  of  £LW5.  Debtor  started  busi- 
ness in  December.  1916.  as  an  electrical  engineer,  and  was 
successful  until  December.  192^).  when  the  business  declined 
owing  to  trade  depression,  followed  by  the  coal  strike.  Tliere 
was  not  a  qut)rum  of  creditors  present  at  the  meeting,  and 
the  case,  being  a  summary  one,  was  left  w'ith  the  Official  Re- 
ceiver as  trustee  of  the  estate. 

Company  Liquidations. — Stonevcrokt  Ei.ETTniCAi,  Works, 
Ltd. — Particulars  of  claims  to  the  liquidator.  Mr.  E.  Chetter. 
26.   North  John  Street,   Liverpool,   by  December  28th. 

STRArHAS.  OswFJ.r,  it  Co.,  Ltd..  T/ondon.  E.G.— Meeting  of 
creditors,   Friday,   December   2nd,  at  Institute   of  Chartered 


.Accountants,  Moorgate  Place,  E.G.  2.    Liquidator  :  Mr.  W.  W. 
Read,  44,  Gresham  Street,  E.C. 

Wellman,  Head,  Stothert  &  Pitt,  IvTD. — Winding  up  volun- 
tarily. Liquidator  :  Mr.  C.  J.  Barker.  36/38,  Kingsway,  W.G.2. 

DUBILIER  Condenser  Co.,  Ltd. — Winding  up  voluntarily  for 
reconstruction  purposes.  Liquidator :  Mr.  F.  W.  Hollings. 
Ducon  Works,  Goldhawk  Road,  W..  who  is  authorised  to  enter 
into  an  agreement  with  a  new  companv,  Dubilier  Condenser 
Co.    (1921),  Ltd. 

Dissolutions  of  Partnership. — T.  Baker  &  Co.,  electrical 
engineers,  93,  Upperton  Street,  Leicester. — Mr.  T.  Baker  and 
H.  .A.  Lock  have  dissolved  partnership.  Debts  will  be 
attended  to  by  Mr.  C.  H.  Bolton,  22,  Millstone  Lane,  Leices- 
ter.    Mr.  T.  Baker  will  continue  the  business. 

Accumulator  Service  Co.,  manufacturing  electricians,  83, 
Forest  Street,  Forest  Gate.  Mr.  S.  T.  Jolley  and  Mr.  W.  D. 
Eves  have  dissolved  partnership. 

Trade  Announcements. — Messrs.  Electrical  Utilities, 
Ltd.,  have  arranged  an  agreement  with  Electrical  and 
Engineering  Development.  Ltd.,  whereunder  they  acquire 
the  whole  capital,  patents,  business,  goodwill,  and  other: 
assets  of  the  latter  company.  Upon  the  formal  completion  of 
the  sale.  Electrical  and  Engineering  Development.  .Ltd.,  willj 
go  into  voluntary  liquidation.  ,    j 

The  Cable  -Accessories  Co.,  Ltd.,  has  removed  .  itsi 
London  office  to  13,  Cur.sitor  Street,  Chancery  Lane,  E.C.41 
(Mr.  Charles  Lang,  London  manager).  .A  range  of  "Revo  "I 
electrical  manufactures  is  on  exhibition. 

Messrs.  Friend,  Wintle  A  Co.,  8,  Park  Street,  Cardiff,  are, 
opening  an  electrical  showroom  in   St.    Mary  Street,   Cardiff.; 

Mes.shs.  Bilham  it  Kidney  have  opened  showrooms  for  elec-i 
trical  goods  in  Pound  Street,  Carshalton. 

Copper  and  Lead  Prices. — Messrs.  F.  Smith  &  Co.  report 
Novcinlirr  'iird  : —Copper  (electrolytic)  bars  £76,  Ids.  de^ 
crease:  ditto  slicrts,  no  change ;  ditto  wire  rods  £92.  10s 
decrease;  ditto 'h.c.  wire,  no  change;  .eilicium  bronze  wirf 
Is.  23d.,  id.  decrease. 

Messrs.  James  it  Shakespeare  report  November  23rd  :  — 
Copper  cars  (best  selected),  sheet  am!  nul,  no  change;  Englisl 
jiig  lead.  £26  os.,  increase  20s. 

Catalogues  and  Lists.— Messrs.  Edward  le  Ba:;  it  Co 
London. — -A  hanging  i-ard  which,  on  one  side  counsels  us  a! 
to  "  Be  Happy.  Smile.  Make  Life  Worth  While,"  and  on  tin 
other  side  gives  tabulated  prices  of  welded  gas,  steam  am 
water  tubes  and  malleable  fittings. 

The  Walsaf.i,  Electrical  Co.,  Ltd.,  57.  Bridge  Street,  Wal] 
sail.— An  illustrated  leaflet  giving  revi.sed  prices  of  generato 
and  batterv  switchboards.  I 

Messrs. 'Isaacson  &  Bnowx,  Ltd..  39.  Furnival  Street.  Ho( 
born,  E.C.4.— An  illustrated  leaflet  giving  revised  prices  d 
cupper  earthing  clips.  .Also  a  priced  .sheet  of  electrical  fittingt'^ 
including  tumbler  switches,  bell  pushes,  laiiiri  holders,  i"''.     i 

Materiel  Ei-ectriquk  Alex  Lefebvre,  9.  Rue  Arsfene  Houij 
save,   Paris    (Vllle.).     "Special   Bargain    Tjst,'    No.    63, 
catalogue  of  British-made  machinery  for  di.sposal  in  France 
including  generating   plant  and  other  electrical  machinery.  | 

Mr.  J.  B.  RUDKIN  (representing  Sprecber  &  Scbuh  Co.,  Swi, 
zerland),  212a.  Shaftesbury  Avenue,  W.C.2.— An  illustratej 
booklet  describing  a  number  of  switche::  and  fuses  of  varioi| 
tvpes.  1 

Messrs.  J.  &  W.  B,  Smith,  Ltd.,  15  23.  Farringdon  Roaq 
E.C.I.— An  iflustrated  price  list  of  electrical  heating  and  coolj 
ing  applijinces,  including  kettles,  irons,  grills,  fires,  toasten 
itc. 
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Messrs.  A.  Verey  &  Co.,  Ltd.,  27,  Buckingham  Gate,  Vic- 
toria Street,  S.VV.l. — An  illustrated  price  list  of  numerous 
electrical  appliances  and  accessories,  including  lanterns,  bowl 
fittings,  lamps,  tires,  kettles,  &c. 

Messrs.  \\'illiams,  Pell  &,  Baring,  4.  R^egent  Square, 
W.C.l. — Descriptive  ijeatiet  iNo.  III.  1,  illustrating  and  giv- 
ing full  details  of  small  automatic  overload  switches  made  by 
Heemaf,  Holland. 

MKSsiiS.  E.  P.  Allam  &  Co.,  107-109,  Gray's  Inn  Road, 
W.C.l. — Monthly  stock  list  for  November  giving  full  particu- 
lars of  d.c.  motors. 

Messrs.  L.  G.  Hawkins  &  Co.,  lib,  Charing  Cross  Road, 
W.C.'i. — Folder  No.  7tiU  illustrating  and  describing  the  "  Uni- 
versal "  electric  washer  and  wringer.     Priced. 

The  General  Electric  Co.,  Ltd.,  Magnet  House,  Kingsway. 
W.C.'i. — fjcatiet  O.S.  2.588.  illustrating  and  describing  the 
"  Atrax  "  advertising  sign   projector.     Priced. 

The  Globe  Engineering  Co.,  Ltd.,  Brighouse,  Yorks. — 
Owing  to  an  error,  the  list  mentioned  in  this  column  in  our 
last  week's  issue  was  stated  to  deal  with  a.c.  plant,  whereas 
it  was  a  catalogue  of  direct-current  motors  and  dynamos. 

Book  Notices "  The   Book    of    the    Ford,"    by    R.    T. 

Nicholson,  M.A.  (•286  pp.  iUustrated).  London  :  Ih'e  Temple 
Press,  Ltd.  Price  3s.  net.  (tjth  edition). — The  latest  edition 
of  this  little  volume,  which,  it  is  said,  has  so  far  had  a  cir- 
culation equal  to  the  number  of  Ford  cars  sold  in  this 
country,  has  been  entirely  re-writt«n.  The  electrical  equip- 
ment IS  dealt  with  where  necessary,  but  it  has  been  found 
advisable  to  treat  of  this  subject  lully  m  a  separate  volume. 
Written  in  terms  easily  to  be  understood  by  the  average 
owner,  this  book  is  of  great  value  to  the  ever-increasing  army 
of  drivers  of  the  car  which  has  survived  such  a  flood  of 
humour. 

"  The  Rights  of  the  Ex-Service  Man  and  Woman,"  by 
Wilkinson  Sherren.  (Ill  pp.).  London.:  L.  J.  Gooding. 
Price  bd.  net. — In  a  preface  to  this  handbook  the  Rt.  Hon. 
C.  A.  McCurdy,  K.C.,  M.P.,  says  that  it  has  been  impossible 
to  make  those  who  were  entitled  to  them  fully  acquainted 
with  their  rights  with  regard  to  pensions,  gratuities,  itc.  He 
gives  a  short  summary  of  what  has  already  been  done  lor 
ex-Service  men  and  women,  and  thinks  that  Mr.  Sherren 's 
work  will  be  of  great  assistance  to  them.  Ihe  work  sets  out 
very  fully  details  of  disability  pensions  and  methods  of  assess- 
ment; employment  is  dealt  with;  land  settlement  and  over- 
seas settlement  are  treated  of  in  a  fairly  adequate  manner;  and 
many  points  of  lesser  importance  are  touched  upon. 

'Journal  of  the  American  Institute  of  Electrical.  Engi- 
neers," Vol.  XL,  No.  11,  November,  lEil.  New  York  :  The 
Institute.    Price  Is. 

"  Alternating  Currents,"  Part.  I,  by  C.  G.  Lamb,  pp.  xiii-f 
74,  61  figs.  Price  5s.  6d.  net.  Part  II.  pp.  iv-l-T28,  62  figs. 
Price  73.  6d.  net.    Cambridge  L^niversity  Press. 

"  The  Emission  of  Electricity  from  Hot  Bodies,"  by  O.  W'. 
Richardson,  F.R.S.  Second  edition,  pp.  viii-|-S20;  35  figs. 
London  :    Longmans,   Green  it  Co.     Price   16s.   net. 

"  Fuel  and  Lubricating  Oils  for  Diesel  Engines,"  by  W. 
Schenker,  pp.  xii-l-114,  figs.  26.  Price  lOs.  "  Modern 
Methods  of  Welding  as  applied  to  Workshop  Practice,"  by 
J.  H.  Davies,  pp.  xviii-l-263,  132  figs.  Price  21s.  London  : 
Constable  &  Co.,  Ltd. 

"  Science  Abstracts.  A.  &  B.."  Vol.  XXIV,  No.  286,  Part 
10,  October  31st,  1921.  London  :  E.  and  F.  N.  Spon,  Ltd. 
Price  2s.  6d.  each  net. 

"  Electric  Clocks  and  Chimes — a  Practical  Handbook  on 
their  Design  and  Construction,"  pp.  159,  153  figs.  London  : 
Percival  Marshall  &.  Co.    Price  3s.  6d.  net. 

Inquiry. — The  makers  of  a  device  for  arousing  a  sleeper 
and  simultaneously  starting  a  water  heater  (  "  The  Sluggard '.s 
Comfort  ")  are  asked  for. 

Registration  of  Electrical  Contractors  in  Australia. — The 

Electrical  Contractors'  A.ssociation  of  New  South  Wales  has 
requested  the  State  Government  to  introduce  legislation 
licensing  persons  who  control  the   industry. 

At  the  annual  dinner  of  the  association,  in  September,  Mr. 
G.  Cann  (Minister  for  Labour  and  Industry)  .said  that  he 
would  promise,  if  the  Government  were  spared,  to  place  on 
the  statute  book  a  law  in  the  direction  indicated.  As  far  as 
he  was  concerned  he  would  do  his  level  best  to  put  through 
legislation  on  the  basis  of  efficiency  above  all  things.  He  was 
of  opinion  that  certificates  should  be  issued  to  the  men,  after 
a  thorough  examination,  that  they  were  competent  to  do  the 
work.  He  had  no  time  for  the  "  go-slow  "  or  sabotage  policy. 
— Sydney  Morning  Herald. 

Catalogues  Wanted. — Messrs.  Ktffin  Hughes.  lighting 
and  heating  engineers.  4,  The  Poultry,  Nottingham,,  who 
contemplate  opening  an  electrical  department,  desire  to 
receive  catalogues  of  electrical  specialities. 

Messrs.  Teesdai.e  &  Jones,  electrical  contractors,  17.  North 
Street,  Swindon,  wish  to  receive  catalogues  and  lists  of  elec- 
trical goods. 

_  Social  Event. — Mr.  W.  E.  Hobbs,  district  manager,  pre- 
sided on  Saturday  at  a  "  coming-of-age  dinner,"  held  at  the 
Royal  Hotel,  OardifF,  in  connection  with  the  local  branch  of 
tb«  General  Electric  Co.,  Ltd.    Mr.  M.  J.  Railing  (director 


and  general  manager),  together  with  Mrs.  and  Miss  RaiUng, 
was  present,  as  also  was  Mr.  H.  N.  Whitford,  the  branch 
representative  at  headquarters.  The  function  was  attended 
by  about  seventy  members  of  the  local  staff.  Mr.  Hobbs  said 
he  considered  that,  after  passing  through  a  trying  year,  when 
everyone  had  been  blaming  the  other  fellow  for  being  respon- 
sible for  the  slump,  it  was  a  good  thing  for  the  staff,  manage- 
ment and  directors,  to  meet  together  in  that  manner.  Mr. 
Hailing  said  he  believed  the  reason  why  the  General  Electric 
Co.  had  not  felt  the  depression  as  much  as  many  other  indus- 
trial concerns  was  because  the  statfs  had  realited  hard,  un- 
pleasant facts,  and  were  adjusting  themselves  more  quickly. 

The  Trade  Ship  "  British  Industry." — The  directors  of 
the  "  British  Trade  Ship,"  of  which  Larl  Grey  is  chairman, 
announce  that  provisional  tenders  are  being  obtained  by  the 
builders  of  the  ship  for  the  various  parts  and  fittings.  Ex- 
hibitors who  are  in  a  position  to  supply  some  part  or  fitting 
as  an  exhibit  actually  in  use  on  board,  quite  apart  from 
their  display  in  the  exhibition  proper,  are  naturally  anxious 
to  have  their  products  accepted  for  this  purpose.  At  Wall- 
send-on-Tyne,  where  the  ship  will  be  built,  and  at  the  oificed 
of  the  British  Trade  Ship,  12,  Grosvenor  Gardens,  London, 
S.W.  1,  the  examination  of  specifications  is  taking  place,  and 
is  of  considerable  interest  as  revealing  the  place  of  different 
cities  in  the  construction  and  equipment  of  the  "  Trade  Ship." 
Birmingham  wants  its  bedsteads  in  the  best  cabins;  Kidder- 
minster its  carpets;  Bradford  its  textiles;  Sheffield  its  cut- 
lery; and  so  on  with  machinery,  electrical  goods,  &c.,  and 
the  directors  of  the  "  Trade  Ship  "  are  inundated  with  offers 
to  provide  exhibits  which  will  be  actual  fittings  of  the 
ship.  When  arrangements  have  been  completed  the  names 
of  the  chief  firms  responsible  for  the  various  component 
parts  of  the  Trade  Ship  will  be  published. 

Italian  Companies. — There  has  been  formed  at  Rome  the 
Compagnia  Italiana  dei  Cavi  Telegrafici  Sottomarini,  with  a 
capital  of  1,000.000  lire,  for  the  workinL,'  of  submarine  cables 
joining  Italy  with  Spain,  Brazil,  Uruguay,  and  Argentina. 

At  Turin  has  been  embodied  the  Societa  Consorzio  Impianti 
Trazione  Elettrica  to  carry  out  the  electrification  of  railway 
or  tramway  lines.     Capital,  1,000,000  lire. 

French  Railway  Work. — The  French  Thomson-Houston 
Co.  is  in  negotiation  with  the  Orleans  Railway  Co.  for  the 
supply  of  200  electric  locomotives,  and  an  agi-eement  is 
said  to  be  on  the  point  of  being  reached.  .\t  present  the 
former  is  engaged  on  the  manufacture  of  sub-station  plant 
for  the  Southern  Railway  Co.,  and  has  in  view  the  possible 
delivery  of  rolling  stock  for  the  Paris,  Lyons,  and  Mediter- 
ranean Railway.  The  share  capital  of  the  electrical  company 
is  shortly  to  be  raised  from  20(3  to  250  millions  of  francs  so 
as  to  provide  for  the  extension  of  the  industrial  programme. 

A  French  Amalgamation. — The  directors  of  the  Soci^t^ 
d'Electro-Chimie  et  d'Electro-Metallurgie,  and  of  the  Com- 
pagnie  des  Forges  et  Acieries  Electriques  Paul  Girod  have 
decided  to  recommend  their  respective  share-holders  to  agree 
to  an  amalgamation  of  the  two  undertakings  by  means  of 
an  interchange  of  shares  on  the  basis  of  three  shares  of  the 
former  for  five  of  the  latter  company. 

The  Gothenburg  Exhibition. — A  message  from  Gothen- 
burg states  that  work  has  been  begun  on  the  erection  of 
the  large  halls  for  the  export  section  of  the  coming  exhibi- 
tion. 'The  length  of  the  halls  is  2;30  and  200  metres  respec- 
tively. These  halls  form  only  part  of  a  space  totalling  16,000 
sq.  m  allotted  to  the  exp<irt  section. — Heitter's  Trade  Service 
(Stockholm). 

Strike  at  Dusseldorf. — Sixty  thousand  iron  and  steel 
Workers  have  gone  on  strike  in  the  Dusseldorf  area  for  an 
increase  of  wages.  In  some  cases  a  100  per  cent,  increase  was 
asked  for.  The  masters  replied  by  declaring  a  lock-out. — 
I-teuter's  Trade  Service. 

For  Sale. — Bv  order  of  the  liquidators,  Messrs.  B.  Norman 
&  Son  w-ill  sell  by  auction  on  November  30th.  at  5,  Little 
Britain,  E.C..  the  "machinery  and  fittings  of  Tele  News  (1914). 
Ltd.,  including  motors,  dynamos,  geneiators,  &c. ;  on  Decem- 
ber 1st  at  62,  South  Eaton  Place,  S.W.,  instructed  by  the 
liquidator  of  T.  B.  L.  Electric  Construction  Co.,  Ltd.,  Messrs. 
l.eopold  Farmer  &  Son  will  sell  a  quantity  of  electrical  acce.s- 
.sories   and   fittings,   lamps,   switches,    Ac. 

Offers  are  invited  for  the  lease,  plant,  and  machinery, 
stock-in-trade,  materials,  A-c,  of  the  Victory  .\larm  Clock  Co., 
Ltd.    (in  liquidation),  of  274,  Kentish  Town  Road,  N.W. 

Wigan  Corporation  Electricity  Department  has  for  disposal 
three  reciprocating  sets. 

.^.s.sets  .\uctions  Co..  Ltd.,  will  sell  by  .luction  on  December 
1st,  at  119/121.  Newington  Causeway,  S.E..  remainders  of 
various  electrical  stocks.  (For  full  particulars  see  our  adver- 
tisement pages  to-day.) 

E.D.A.  Activities. — The  Iiritish  Flrrtrical  Development 
.\ssociation  has  issued  a  circular  letter  (E.D.A.  2*2!)  to 
managers  of  electricity  supply  undertakings,  pointing  out 
that  the  electric  pastry  oven  is  now  a  commercial  success 
and  a  valuable  addition  to  the  station  load.  .Accompanying 
the  letter  are  extracts  from  testimonials  of  ii.«ers  of  electric 
pastry  ovens.  These  include  restaurant  and  hotel  proprie- 
tors, manufacturing  confectioners,  bakeis.  &c. 
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Local  Electrical  Exhibitions.— Messrs.  Renton,  Etlin- 
l>uvgh,  have  a  \ery  complete  exhibit  of  elexitric  labour-saving 
appuances  ior  tho  home,  .such  as  swoe^iers,  cookers,  toasters. 
boaters,  irons  anil  kettles  at  the  Grocery  Exhibition  being  held 
iaii^inburgh.  ITie  "  Gem  "  Labour-saving  r)ovico  Co.  has 
also  ou  view  some  novelties  in  the  electric  suction  cleaner 
IIdc.  C!omputing  and  weighing  machines  worked  by  electri 
city  are  exnibited  by  Messrs.  Parnall  &  Sons.  Ltd.,  Birming- 
ham. 

An  electrical  exhibition  at  Blackburn,  arranged  by  Mr.  P.  P. 
Wheelwright,  borough  electrical  engineer,  has  proved  a  great 
succeBS.  There  have  been  visitors  from  towns  far  and  near, 
,ind  the  use  of  electrical  devices  is  likely  to  be  con-siderably 
encouraged. 

Mes.srs.  Stephensons,  Ltd..  hardware  dealers,  of  Kirkgato, 
Wakefield,  are  making  a  special  feature  of  domestic  electrical 
apphances.  and  are  giving  demon,'=trations  of  electric  laliuur- 
siiving  apparatus  in  the  home  for  a  fortnight.  The  eiiuipnictit 
includes  electric  clothes  washers  and  wrmgers  of  clothes,  dish- 
washers, vacuum  cleaners,  .sewing  machines,  irons,  &c. 

.\n  exhibition  arranged  by  Mr.  ,1.  Turner,  superinteiulont  of 
the  Council's  electrical  department,  was  held  recently  at  the 
Hoylake  and  West  Kirby  Town  Hall.  The  authorities  were 
not  in  any  way  connected  with  the  sale  of  the  articles,  but 
simply  co-operated  with  firms  of  local  electrical  contractors, 
with  a  view  to  giving  the  numerous  labour-saving  exhibits  an 
attractive  display.  Amongst  the  exhibit.,  were  electric  cookers, 
hres.  lamps,  irons,  and  many  other  appliances. 

Electrical  Installations  in  Sydney. — The  Sydney  City 
Council  recently  resolved  that,  on  and  from  a  date  to  be  fixed, 
all  installations  which  it  is  intended  to  connect  to  the  Council's 
mains  must  be  installed  by  men  who  are  certified  by  the 
secretary  of  the  Electrical  Trades  Union  of  Australia,  such, 
men  to  be  financial  members  of  that  organisation,  and  the 
ooMsnmers  must  produce  a  certificate  to  that  effect  before  fhe 
Council  will  grant  supply.  Failure  to  produce  such  a  certificate 
will  render  the  consumer  liable  to  a  fine,  and  supply  of  current 
will  be  withheld  until  the  fine  is  paid.  It  was  intimated  that 
notice  to  rescind  the  motion  would  be  given. — Sydney  Morning 
Herald. 

Electrical  Salesmanship. — The  second  of  the  series  of 
lectures  on  salesmanship  being  arranged  by  the  E.D..4.  will 
take  place  at  the  building  of  the  Chartered  Institute  of 
Patent  Agents  on  December  16th,  at  6  p.m.  Mr.  E.  R.  Morton 
will  lecture  on  "  Salesmanship  in  Relation  to  Electric  Power- 
Driven  Machinery  in  the  Home."  Mr.  S.  T.  Allen  will  again 
occupy  the  chair. 

Attracting  the  Consumer. — We  have  not  lately  seen  an 
"  all-electric  "  newspaper  page,  a  form  of  collective  adver- 
tising very  popular  in  the  United  States,  but  last  week 
we  were  gratified  to  see  a  whole  page  of  the  Daily  Mail 
devoted  to  electricity.  Among  the  advertisements  of  several 
prominent  electrical  apparatus  and  lamp  makers,  appeared  a 
short  talk  on  "  Electricity  the  Perfect  Servant,"  by  the  chair- 
man of  the  Council  of  the  E.D.A.  (It  was,  of  course,  the 
E.D..\.  which  arranged  the  display.)  The  scheme  is  bound 
to  prove  advantageous  to  the  industry  as  such  a  paper  as  the 
Daily  Mail  has  a  large  circulation  and  reaches  all  classes, 
and  the  grouping  of  the  advertisements  gives  each  item  an 
advantage  not  possessed  by  a  similar  advertisement  sur- 
rounded by  irrelevant  matter. 

Auxiliary   Machinery  for   Diesel  Engine   Ships. — Messrs. 

W.  H,  Au.E.N,  So.Ns,  &  Co.,  Ltd.,  have  secured  from  Messrs. 
Harland  &  Wolff  a  licence  for  the  manufacture  of  Diesel 
engines  under  Mes.srs.  Burraeister  >V  Wain's  patents.  The 
engines  will  l)e  made  to  jigs,  tools  and  fixtures  under  a  system 
of  detailed  inspection  to  secure  accuracy,  interchangeability, 
and  rapid  production,  and  this  \\orkvvill  be  carried  out  in 
special  fitting  and  erecling  shops.  These,  we  understand,  are 
fully  equipped,  and  also  have  the  latest  appliances  .so  that 
the  engines  may  l)e  te.sted  as  nearly  as  pos.sible  under  actual 
working  conditions.  The  engines  will  be  made  in  sizes  to 
conform  with  present-day  requirements,  and  Messrs.  Allen  are 
specialising  particularly  in  the  supply  of  Diesel  electric  gene- 
rating sets  for  auxiliary  and  emergency  purpo.ses  on  board  ship. 
Mes.srs.  Allen  liope  shortly  to  be  in  a  position  to  supply  auxili- 
ar.y  air  cuinpre  i sors  under  the  same  licence,  and  they  are 
laying  themselves  out  to  provide  the  other  auxiliaries  which 
go  to  form  the  complete  equipment  of  a  ship's  Diesel  engine 
room.  Tlie  machinery  that  tney  are  about  to  construct  will 
comprise  Diesel  auxiliary  engines,  Diesel  engine-driven  genera- 
tors, auxiliary  air  compressors,  motors  for  driving  compressors, 
motors  for  sanitary,  ballast,  bilge  and  cooling  purposes,  motors 
required  in  connection  with  refrigerating  machinery,  steering 
gear,  hoists,  and  all  descriptions  of  winches,  and  centrifugal 
pumpa  for  all  purposes. 

Wage  Rednctions.— During  October  over  2,100,000  work- 
people were  affected  by  reported  changes  in  wage  rates.  Of 
tbe.se  1,700.*XjO  sustained  decreases,  and  4(10,000  received  in- 
creases. The  net  elTect  was  a  reduction  in  weekly  full  time 
wages  of  i.'4:i<J,0(X).  Tile  groups  chiefly  affected  were  miners, 
blast  furnace  workers,  iron  puddlers.  and  iron  and  steel  mill- 
men,  shipyard  workers,  foundrymen.  hosiery  workers,  textile 
dyers,  blejicher.i.  and  workers  in  the  heavy  chemical  and 
soap  and  candle  trades. 


It  is  estimated  by  the  Amalgamated  Engineering  Union  that  a 
reduction  of  about  i£5U.OtlO,(KiU  will  be  made  in  the  annual 
wages  cost  as  a  result  of  the  ballot  decision  of  the  members  of 
the  engineering  and  shipbuilding  Unions  to  accept  the  with- 
drawal by  instalments  of  the  1"2J  per  cent,  and  H  per  cent. 
Ministry  of  Munitions  bonus;.  Ihey  express  the  hope  "  that 
the  employers'  anticipation  of  an  early  revival  in  trade  will 
be  realised,  thus  finding  employment  for  the  large  number 
of  unemployed  workpeople. — Mornirt'O  Post. 

Electric  Trucks, — Me-srs.  Roadcraft.  Ltd.,  manufacturers 
of  electric  trucks  have  under  consideration  plans  for  an  ex- 
tensive factory.  .\  consignment  of  six  electric  "  Ti'ojan  " 
trucks  has  just  been  dispatched  to  the  Continent.  At  their 
present  factory  work  is  proi-eeding  on  a  new  type  of  electric 
barrel   lifting   truck. 

British  Trade  X.  ark  Applications. — .\ppended  is  a  sum- 
mary of  the  recen!  applications  for  British  trade  marks  in 
respect  of  goods  an  i  productions  as.sociated  with  the  elec- 
trical trades  and  imliistries  :  — 

O.L.M.  (lettering  and  design).  No.  418,687.  Class  13. 
Ignition  plugs  for  explosive  motors,  (fee.  Offieiue  per  Lav-, 
orazioni  Metallurgicii..;  e  Meccaniche,  4,  Via  Pestalozzi,  Milan, 
Italy.    October  '20th.  19-20. 

Paralite.  No.  4 1 3,747.  Class-  13.  'Vulcanite  goods.  Tte 
Tough  Leather  Co..  Ltd.,  447,  Wincolmlee,  Kingston-upon- 
Hull.    March  •24th,  1921. 

Crypto.  No.  408, 12;i.  Class  6.  Induction  motors,  rotary 
transformers,  and  motor  generators,  all  being  electrical  ma- 
chinerv.  The  Crvplo  Electrical  Co.,  Ltd.,  Acton  Lane,  Willes- 
den  .Junction,  N.W.    October  7ti,  1921. 

.\lternupoche.  No.  415,751.  Class  13.  Pocket  lamps  (ordin- 
arv).  Lucien  Rosengart,  61,  Boulevard  Souit,  Paris,  Erance. 
Mav  31st.  1921. 

Osglim.  No.  416,399.  All  goods  in  Class  13.  The  General 
Electric  Co.,  Ltd.,  Magnet  House.  Kingswav,  London,  'W.C. 
June  24th,  1921. 

Autopet.  No.  417,-585.  Glass  IC.  Automatic  electric  gener- 
ating plants.  Petters,  Ltd.,  Nautilus  Works,  Yeovil,  Somer- 
set.    May  10th,  1921. 

W'in-Sum.  No.  418,374.  Class  18.  Electric  fire  stoves. 
Tidd,  Sidav  &  Co.,.  Ltd.,  180,  Drurv  Lane,  London,  W.C  Sep- 
tember 7th,  1921. 

A  Derby  Installation. — The  Palais  de  Lanse  recently 
opened  at  Derby  has  been  fitted  throughout  witii  electric  light 
lanterns  and  shades  of  "  Celastoid  "  in  various  colour  effects 
and  shapes.  Celastoid  is  made  of  cellulose-acetate,  by  the 
British  Cellulose  and  Chemical  Manufacturing  Co.,  ttd.,.  of 
London.  '        ' 

Telegraph  Material  in  Russia. — It  is  reported  from  Mos- 
cow under  the  date  of  November  13th.  that  telegraph  and 
telephone  apparatus  is  beginning  to  arrive  from  Sweden. 
Germany  and  England. 

Patent  Application. — The  Radio  Coinmunication  Co.  Ltd., 
has  applied  for  the  grant  of  a  compulsory  licence  in  respect 
of  the  following  patents:  No.  6,203  of  1907,  "For  improve- 
ments in  electric  signalling,"  granted  to  R.  A.  Fessendeii ; 
and  No.  24,4.58,  of  1913,  "  For  improvements  in  the  utilisation 
of  oscillating  current  energy,  particularly  applicable  for  wire- 
less telegraphy,"  granted  to  J.  W.  Lee  and  another. 

German  Trade  with  Japan.— Reports  show  that  Germ;in 
machinery  suppliers  are  steadily  regaining  the  markets  in 
Japan.  Immediately  after  the  w'ar,  it  is  said,  Japanese 
machinery  orders  were  placed  with  Germany  only  for  special 
goods  pecuUar  to  German  manufacturers.  Subsequent  trial 
orders,  however,  have  proved  that  the  machinery  is  equal 
to  that  produced  prior  to  the  war,  and  is  offered  at  prices 
lower  than  British  and  .American  goods.  Principally  orders 
for  scientific  and  chemical  machinery  used  in  laboratories,  it 
is  said,  are  reaching  Germany  from  .Japan. 

Chinese  Notes. — .X  Tientsin  merchant  has  petitioned  the 
Ministry  of  Agriculture  and  Commerce  for  approval  to  form 
a  company  for  the  construction  of  tramw'ays  between  Peking 
and  Tientsin.  .\n  electric  plant  will  be  installed  at  Hwailai, 
and  power  will  be  generated  from  the  Yungting  River.  It 
is  expected  that  electricity  will  also  be  supplied  from  this 
source  to  the  factories  ni  route.  The  permission  of  the 
Ministry  h.as  not  yet  been  given.  " 

The  Ministry  of  Agriculture  and  Commerce  has  registered 
the  revised  regulations  of  the  Chi  Tsi  Electric  and  Water- 
works Company   of  Hankow.  -     . 

The  Fu  Sin  Electric  Co.  of  Shen  Tseb,  Kiangsu,  and-  the  | 
Changsu  Electric  Co.  of  Changsu,  Kiangsu,  have  been  regis-  ^ 
tered  by  the  Mini.stry  of  Communications. 

Hu  Cliung-shih  and  Wu  Siao-peng  are  organising  the  Hsin 
Yib   Machine  Manufacturing  Co.,  with  a  capital  of  $150,000,  < 
which  will  be  situated  at  Men  Tou  Kou.    Tlie  company  will 
manufacture  machines  and  nails. 

Italian  Trade  Activity  at  Riga. — The  Itali.nn  Foreign 
Trade  Limited  Liability  Co.  has  opened  a  branch  at  Riga.  The 
company  represents  23  large  Italian  concerns,  with  80.000 
workmen  and  a  capital  of  5()0,000,000  lire,  .\inong  the  Italian 
firms  represented  are  Messrs.  Pirelli  (rubber,  calile,  telephone 
and  telegraph  works),  and  Messrs.  Marclli  (electrical 
uiacliinery).  -/,V»(fi'«  Trade  Srrvice  (Riga). 
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The  Situation  in  Chile.— Reports  recently  received  from  all 
parts  of  the  country  t<>ud  to  confirm  the  opinion  held  by 
prominent  business  men  in  Santiago  that  the  commercial  out- 
look in  Chile  is  brighter  than  it  has  been  for  many  months. 

The  announcement  is  made  that  English  and  Chilean 
interests  have  completed  financial  arrangements  for  the 
construction  of  a,  railway  between  Los  Andes,  Santiago,  and 
Valparaiso. 

The  Chilean  Electric  Tramway  and  Light  Co.  snd  the 
National  Electric  Power  Co.  have  recently  amalgamated  with 
a  combined  capital  of  £  L-2,000,000  sterling.  'Vhe  bulk  of  the 
capital  is  Enghsh, 

Representatives  of  the  Italian  Government,  who  announced, 
in  September,  that  direct  cable  communication  between  Italy 
and  Latin-America  would  .soon  be  establi.shed.  now  state  that 
a  cable  between  Italy  and  Brazil  will  be  laid  within  twf> 
years.  It  is  proposed  later  to  extend  the  line  to  the  Pacific 
Coast  of  South  America.  The  cable  will  lie  exclusively  Italian. 
— Reuter's  Trade  Service  (Santiago). 

Employment    Exchanges Dr.   MacN.Tniara,    Minister  of 

Labour-,  stated  in  Parhament  on  November  IO*h,  that  he  had 
been  reviewiug  the  question  of  employment  exchanges,  and 
by  the  end  of  the  year  would  have  closed  185  branch  offices. 
How  the  needs  of  the  population  in  industrial  areas,  parti- 
cularly in  the  administration  of  the  unemployment  insurance 
benefit,  could  be  met  without  the  exchange  sy.stem  he  could 
not  understand. — Daih/  Mail. 

Patent  Restoration. — Messrs.    W.     Nesjus,    .\.    Tony,    J. 

Guerritte,  N.  Merz,  and  A.  Reyrolle  &  Co.,  Ltd.,  have  made 
.  application  for  the  restoration  of  Patent  No.   19,851  of  1910, 

"  For  improvements  in  electrical  cut-outs."  grant.ed  to  A.  C. 
.  EeyroUe  and  A.  Reyrolle  &  Co.,  Ltd.. 

The  Trade  of  Algeria. — Reporting,'  on  the  trade  .situation 
in  .'Algeria,  the  Acting  British  ■  Consul-General  at  Algiers, 
says:  "  \  hmited  market  will  be  founii  lor  the  products  of 
certain  branches  of  the  iron  and  steel  industry  (e.g..  tools, 
wire,  mining  requisites,  anchors  and  chains),  and  of  the 
machinery  and  electrical  trades,  and  in  leather  belting." 


LIGHTING    AND    POWER    NOTES. 


Accrington.— Electricity  Supply  Extensions.— The  Electri- 
city Committee  has  received  a  letter  from  Blackburn  Cor- 
poration stating  ttie  terms  on  which  it  will  supply  elec- 
tricity or  undertake  a  stand-by  service  to  Accrington.  The 
suggestion  is  that  all  electricity  should  be  metered  at  Jubilee 
Street  (Blackburn),  and  if  a  sui>ply  to  Accrington  proves  neces- 
sary, to  run  the  plant  at  Jubilee  Stn^ct  Station.  At  the 
recent  inquiry  by  Mr.  Robert  Blackmore,  technical  adviser, 
and  electrical  engineer  to  the  Stalybridge-Mossley  Joint 
Station,  he  stated  that  by  taking  power  from  Blackburn, 
Accrington  would  lo.se  £10,000  a  year.  The  cost  of  cable- 
laying  and  equipment  alone  will  be  i;9,000  per  mile,  giving  a 
total  cost  for  Whitebirk  of  from  £40,000  to  ±'45,01K).  Further 
steps  are  being  taken  to  obtain  the  Electricity  Commissioners' 
sanction  to  bon-ow  £150,000  for  extensions. 

Australia. — Electrical  Developments. — Tlie  New  South 
Wales  Cabinet  has  agreed  to  issue  the  prospectus  of  a  loan  of 
£80,000  in  order  tliat  the  electricity  undertaking  on  the 
Clarence  River,  known  as  the  Nymboida  hych'o-electric  .scheme. 
may  be  carried  out.  The  station  will  supply  all  the  extreme 
north  coast   towns  in  the  State   with  electric   power. 

Various  municipal  bodies  in  Northcri;  Ta.smania  are  asking 
for  an  official  report  on  the  possibility  of  generating  elec- 
tricity from  the  North  Esk  Riv«r.  The  estiiiMted  cost  of 
connecting  the  coast  with  the  Government  scheme  is  £'2o0,00(_l; 
the  annual  charge  would  bo  £6.10  per  h.p.  It  has  been  pro- 
posed that  power  could  be  obtained  from  the  vicinity  of  Cradle 
Mountain.  Dcvonport  has  agreed  to  take  'i-IMK)  h.p..  Illver- 
stone,  it  is  suggested,  should  be  able  to  aii.sorb  500  h.p..  and 
Wynard  :M)0  h.p. 

The  Picton,  (N.S.W.)  Council  is  borrowing  £7,000  in  order 
to  in.stall  an  electrical  service,  and  the  Murray  River  town  o( 
Echuca  is  borrowing  £16.000  for  a  similar  purpose. — Beiifei's 
Trade  Service  (MelbourOe). 

\xminster.— Electricity  Supply. — Steps  are  being  taken  to 
'•>rm  a  local  company  for  the  supply  of  electricity  to  the  town. 

Barmouth. — Electricity  Supply. — With  a  view  to  finding 
work  for  the  unemployed,  the  L^rban  Council  is  urging 
the  continuance  of  the  electricity  supply  .scheme  at  Aber 
Artroo,  upon  which  £'2'i,(K)0  has  already  been  spent. 
The  scheme,  which  is  being  promoted  by  Mrs.  Prys  Owen, 
of  Llanbedr,  who  is  defraying  all  expen.si's.  lias  been  held  up 
for  some  months  owing  to  the  delay  in  obtaining  a  Special 
Order. 

Beckenham.— Loan. — The  Electricity  Comniitttv  has  decided 
to  apply  to  the  Electricity  Commissioners  for  .sanction  to 
the  boiTowing  of  £5.:)-19  to  cover  the  balance  of  the  expense 
incurred  by  the  installation   of  a  new   turbine. 


Continental. — Czecho-Slovakia. — The  Government  has  de- 
cided to  introduce  a  tax  on  utihsed  water-power.  Only  plants 
of  2  h.p.  or  under  will  be  exempt,  and  the  tax  will  be  levied 
according  to  the  .size  of  plant  and  hours  of  working. 

DENM.tRK.— Mr.  S.  A.  Faber,  at  a  meeting  of  the  Danish 
Association  of  Engmeers,  put  forward  a  new  scheme  for 
the  electrification  of  Denmark.  The  project  is  based  upon 
ihe  co-operation  between  all  the  big  supply  works  in  th« 
matter  of  high  pressure  in  conucctiun  with  the  supply  of 
electricity  from  Norway  via  North  Jutland.  Accordmg  to 
the  scheme  the  pressure  in  the  main  conductors  would  be 
50,000  volts,  and  the  mains  would  proceed  from  .Aalborg  arid 
be  led  over  Randers.  Aarhus.  Hor.sen.s.  Wjle  and  Predericia  to 
Strib  and  thence  over  Ihe  i.slaiid».  Mr.  Faber  originally  con- 
ceived the  idea  of  the  formation  of  a.  community  of  interests 
which  would  have  absorbed  the  existing  works  in  one  way 
or  another — under  control  of  the  State — but  continued  in- 
vestigations showed  that  it  would  scarcely  be  possible  to 
bring  about  such  co-operation,  and  under  the  circumstances 
the  question  is  now  being  considered  whether  the  most  appro- 
priate method  would  not  be  for  the  SUite  to  take  over  and 
carry  on  such  an  important  network  of  mains. 

Latvia. — .\s  all  coal  supplies  have  to  be  imported  from 
abroad  and  at  the  present  low  exchange  rate  of  the  rouble  are 
very  costly,  Latvians  have  turned  to  local  sources  of  power — 
water  and  peat.  The  chief  source  of  water  power  would  be 
the  river  Daugava,  but  the  cost  of  development  is  beyond 
the  means  of  local  onterpri.se  and  will  have  to  await  the  aid  of 
foreign  capital.  In  the  meantime,  several  limited  liability 
and  co-operative  .societies  have  been  formed  with  a  view  to 
utilising  the  water  power  of  the  smaller  rivers.  The  genera- 
ting plants  are  estimated  to  produce  from  500  to  10.000  h.p. 
.\lready  four  such  companies  have  been  formed  on  the  rivers 
Jugla,  Brasla,  .Vmata.  Gauja,  all  in  Livonia.  Courland,  being 
mostly  flat  country,  has  no  rapid  rivers,  but  there  are  extensive 
peat  bogs  in  the  vicinity  of  various  towns.  Several  communi- 
ties are  planning  the  erection  of  peat-fired  generating  plants 
to  be  utilised  for  driving  mills,  and  small  factories  and  agri- 
cultural machinery,  and  for  lighting. — lienfer's  Trade  Ser- 
L-ice  (Riga). 

Russia. — According  to  reixirts  from  Petrograd.  Allmaenna 
Svenska  Elektriska  Aktiebolaget  has  been  granted  a  con- 
cession to  build  electricity  works  at  Yaroslav  on  the  Upper 
Volga. — Reuter's  Trade  Service  (Stockholm). 

Darlington. — Reduced  Charges.- The  Electricity  Commit- 
tee has  decided  to  reduce  the  charges  for  electric  lighting 
from  4Jd.  to  4d.,  and  for  power  by  10  per  cent. 

Dundee. — Cheap  House  Wiring. — The  offer  of  a  two-part 
tariff  to  electricity  consumers  as  an  alternative  to  the  flat  rate, 
a  fixed  charge  based  on  floor  area  plus  Id.  per  unit,  has  not 
met  with  a  very  large  response.  As  far  as  prospective  con- 
sumers are  concerned,  this  is  thought  to  be  due  to  the  high 
cost  of  installation.  The  Corporation  Electricity  Department 
has  therefore  httod  up  a  seven  roomed  bouse  in  broughty- 
Ferry,  including  the  usual  scullery,  kitchen,  and  bathroom, 
in  order  to  demonstrate  the  utility  of  electricity.  Major  H. 
Richardson,  the  eugineer,  explaining  the  method  of  wiring 
adopted,  a  simple  surface  one,  points  out  that  expensive  ceiling 
fittings  or  electroliers  are  unnecessary,  and  that  a  complete 
installation  for  lighting,  heating,  and  cooking,  can  be  canned 
out  quickly  in  houses  at  present  using  other  methods  with- 
out a  great  deal  of  preliminary  work,  and  much  more  cheaply 
than  any  other  system.  It  is  also  claimed  that  the  present 
elaborate  system  of  switching  and  fitting.s  is  ilone  away  with. 
Mr.  Richardson  also  states  that  the  new  system  obviates  a  great 
deal  of  damage  which  was  caused  through  lights  hanging  from 
the  roof,  and  the  new  wiring,  while  practically  indiscernible, 
has  a  large  current-carrying  capacity,  and  fully  provides  for 
all  the  uses  that  electricity  can  be  put  to  in  the  home. 

Friern  Barnet.— Electricity  Supply. — The  surveyor  to  the 
District  Council  is  preparing  a  report  regarding  the  possible 
supply  iif  electricity  to  the  district  by  the  North  Metropolitan 
Supply  Co.,  or  the  Hornsey  Electricity  Committee. 

Gelligaer. — Elf.ctricity  Supply  Scheme.— .V  letter  from 
the  general  manager  of  the  Powell  Duffryn  Colliery  Co.. 
stating  that,  owing  to  the  unreasonable  attitude  of  the  Council 
on  other  matters,  he  could  not  recommend  his  directors  to 
consider  the  question  of  .supplying  electricity  to  Foohriw  wa$ 
read  at  a  meeting  of  the  Gelligaer  Council  on  November  loth. 
It  was  stated  that  the  communication  would  involve  the 
Council  in  the  expenditure  of  thousands  of  pounds.  A  depu- 
tation is  to  wait  upon  the  company. 

Llanfairfechan.— Scheme  Rejectrd.— /The  Couccil  has  de- 
cided  not  to   proi'oeil  with   the  electric   light   scheme   which 

it  was  ostimatod  would  cost  £10.tK)0. 

Lower  Walton. — New  SuB-sT.\TrON.— At  a  meeting  cfT  the 
Lower  Walton  (\iuncil.  it  was  report^ed  that  the  powers  pro- 
visionally vest<'d  in  the  Mersey  Power  €o.  had  been  trans- 
ferred to  the  Warrington  Corporation,  and  the  plan  of  the 
sub-station  to  be  erected  in  West  .'\ venue  liy  the  latter  author- 
ity was  roconimended  for  approval. 
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Lossiemouth. — Increased  Chakges. — Tlip  Town  Couiiiii  luis 
decided  to  iiKiiMs<.>  the  charges  for  elettric  heatint,'  tuiii 
•2d.  to  3d.  Plt  unit,  ;!iid  for  power  from  3d.   to  -Id.  per  unit. 

Maidstone. — Electkicity  SurriA  to  Hospiwl. — The  County 
Couiuil  has  decided  to  expend  AM.otKI  on  a  scheme  for  the 
supply  of  electricity  to  Harming  Heath  Mental  Hospital,  hy 
which  it  is  estimated  that  there  will  be  an  annual  favin;;  of 
£l..5tKI  on  fuel  and  ga.s. 

Middlesbrougli. — Breakdown. — A  failure  of  the  electricity 
.supply  at  Middlesbrough  on  November  14th,  held  up  the 
working  of  the  Transporter  Bridge  which  spans  the  Tees. 
Large  numbers  of  wo'kmen  were  stranded  on  each  side  of  the 
bridge.  In  order  to  be  able  to  keep  the  transporter  car  run- 
ning in  any  future  event  of  this  nature,  the  Corporation  is 
having  separate  generating  machinery  installed. 

New  Zealand. — South  Island. — The  New  Zealand  Timm 
reports  that  Mr.  II.  B.  Hall,  architect,  of  Tiniaru,  has  made 
an  examination  of  Lake  Tekapo  as  a  source  of  electricity 
supply.  He  finds  that  a  fall  of  80  ft.  can  be  obtained,  which 
with  a  minimum  lake  discharge  of  4,(KX)  cusecs  would  give 
:30,0(X)  h.p.  at  the  turbine.'^.  He  iiroposes  overhead  tran.smission 
at  55,(XH)  V,  via  Mackenzie  Pass  (fifteen  miles),  and  then  forty 
miles  to  Timaru.  He  estimates  the  cost  of  a  tunnel,  power 
house,  and  transmission  line  at  f400,(X)ll  and  distribution  to 
every  house  in  the  district  at  ±''240,tKK>,  a  total  of  £40  per  h.p. — 
Beuter's  Trade  -•iervice  (Melbourne). 

Shipley. — New  Plant.— On  November  19th.  the  chairman  of 
the  Council  started  up  a  new  l.<l(H)-k\V  n.tary  converter. 
This  machine  was  made  by  the  English  Electric  Co..  and  is 
a  good  example  of  up-to-date  practice.  The  chairman  spoke 
of  the  steady  progress  of  the  electricity  department,  which 
now  has  over  l.oOO  customers,  and  prophesied  that  after  the 
depression  in  trade  had  passed  away  the  consumption  of  elec- 
tricity   would  increase    rapidly   and   con.sistently. 

Skipton. — Electricitv  Sitply.— The  District  Council  re- 
ceived and  approved,  last  week,  a  report  on  negotiations  with 
Keighley  Corporation  with  a  view  to  the  supply  of  electricity 
to  the  town  from  Keighley.  The  provisional  plans  provide  for 
an  estimated  capital  cost  of  i;15,000. 

Worcester. — Proposed  Purchase  of  Plant. — Subject  to  the 
receipt  of  the  Electricity  Commissioners'  sanction,  the  City 
Council  has  decided  to  purchase  some  generating  plant  at 
Southampton  from  the  Disposal  Board.  The  estimated  cost 
of  purchase  and  installation  is  £55,8.50. 


TRAMWAY    A!ND    RAILWAY    NOTES. 


Barrow=in=Furness. — Year's  Working.— The  annual  report 
of  the  tramway  department  for  the  year  ended  March  31st 
last  shows  a  total  revenue  of  Hlfit'iT.  Working  expenses 
amounted  to  £48,338.  After  deduction  of  capital  charges, 
&c.,  there  was  a  net  deficit  of  £13,(;J5. 

New  Cars. — Two  of  the  twelve  new  tramcars  ordered  by  the 
Corporation  have  been  delivered,  and  delivery  of  the  remainder 
i.s  expected  within  six  weeks.  TTie  cars  will  cost  ±"2,'227  each. 
The  bodies  and  trucks  are  bi'ing  built  by  the  Brush  Electrical 
Engineering  Co.,  of  Loughbiiruugh,  and  the  electrical  equip- 
ment in.stalled  by  the  English  Electric  Co.,  of  Preston.  The 
cars  are  single-deckers,  seating  32  passengers.  .\  saving  of 
±'6.(X)0  to  i'V.fXKj  per  year  is  anticipated  when  the  twelve  cars 
are  in  service. 

Canada. — Montp.eal. — .\ccording  to  the  Electric  UaUutm 
and  Tratniray  Journal,  the  plan  and  route  for  an  underground 
railway  have  been  outlined  by  Mr.  F.  S.  Williamson,  a  promi- 
nent engineer.  It  is  estin^ited  that  a  subway  system  would 
cost  about  •.i5.00<J.O0O  dols.,  and  that  in  the  cour.se  of  a  year 
the  Montreal  tramwavs,  which  would  operate  the  scheme, 
could   handle  3<X),(KX),0b0   passengers. 

Carnarvon. — Light  Railway. — The  Town  Council  has  de- 
cided, subject  to  the  consent  of  the  Ministry  of  Transport, 
to  (Mimmence  the  sc-heme  for  the  extension  of  the  North 
Wales  Narrow  Gauge  Railway  from  Dina.s  to  Portmadoc.  and 
also  to  Carnarvon.  £-£H).i)tH)  has  already  been  spent  on  this 
line,  and  it  is  estimated  that  an  additional  £120,000  is  required 
to  complete  it.    The  scheme  will  provide  work  for  8^30  men. 

Glasgow. — New  Roote. — The  general  manager  of  the  tram- 
way department  has  been  asked  to  prepare  a  report  regarding 
the  possibility  of  laying  a  track  between  Clydebank  and 
Duntocker. 

L.B.  &  S.C.  Railway. — Projected  Electrification.— The 
last  is-sue  of  Modem  Trangport  gave  particulars  of  the  electrifi- 
cation schemes  projected  by  the  London.  Brighton  &  South 
(3oa8t  Railway  Co.  It  is  proposed  to  proceed  at  the  earliest 
favourable  opportunitv  with  the  electrification  of  the  lines 
from  London  to  Brighton,  Worthing,  Seaford,  and  East 
bourne.       The  system  u.=<d  will  be  high-pressure,  single-phase 


current  with  overhead  collection.  In  addition  to  the  speeding- 
np  and  augmentation  of  services,  the  change  will  bring  sub- 
stantial linancial  gains,  as  the  coin|>any's  experience  in  the 
past  has  proved. 

London. — Lower  Fares.— The  London  United  Tramwavs 
announce  that  owing  to  the  success  of  the  cheap  return  fares 
on  their  footing  and  Hampton  Court  route,  the  facility  was 
extended  on  N"oveinl)or  lUtli  to  the  Richmond  Bridge  and 
Kingston  mute. 

New  Zealand.— Wellington.— The  annual  report  nf  the 
general  inanagcr  of  the  tramways  undcitaking  (Mr.  W.  H. 
Morton),  shows  a  total  revenue  of  £347,695.  Working  ex- 
penses amounted  to  £'289,3'20.  leaving  a  gross  profit  of  £58.375. 
.\fter  deduction  of  capital  charges  there  was  a  net  profit  of 
£3,2:3-2. 

Preston. — Christmas  Holiday. — The  Tramways  Committee 
has  ivstilved  not  to  run  cars  on   Christmas  Day. 

Reading. — Extension  oi'  Ti.me.— The  Minister  of  Transport 
has  extended  the  time  of  the  Reading  Corporation  .'\ct.  1914, 
f(jr  the  completion  of  tramways,  until  .luly.  1923. 


TELEGRAPH    AND    TELEPHONE    NOTES. 

Austrian  Succession  States. — Teleghai'h  and  Telephone 
.\greemkni. — At  Us  plenary  .sitting  on  November  17th,  the 
I'orto  Rosa  Conference  definitely  approved  the  text  of  the  agree- 
ments between  the  Austrian  Succession  States  in  the  matter 
of  postal,  te;egiaph,  and  telephone  services,  and  the  agree- 
ments will  be  signed  in  the  course  of  a  few  days.  The  tele- 
graph and  telephone  agreement  provides  for  the  re-establish- 
ment of  .several  telegraph  and  telephone  lines  between  the 
Succession  Stales.  A  number  of  clauses  deal  with  the  pay- 
ment of  telegraph  dues  Ijetween  the  various  administrations. — 
1{)  liter's   Trade   Service   (Porto  Rosa  J. 

Costa  Rica. — New  Cable. — A  contract  entered  into  betw'een 
the  Coverninent  of  Costa  Rica  and  the  "  All  America  Cables 
Incorporated  Co.  "  for  the  establishment,  within  a  period  of 
18  months,  of  a  direct  cable  service  between  Costa  Rica 
and  foreign  countries,  was  finally  approved  on  October  9th.  The 
direct  cable  service,  it  is  understood,  will  connect  Port  Limon 
with  the  company's  cables  serving  the  Isthmus  of  Panama. 
A  translation  of  the  contract  from  the  Costa  Rica  Official 
(jazette  can  be  seen  at  the  Department  of  Overseas  Trade,  says 
the  Financial  Neus. 

Germany. — Telegraph  Charges. — Owing  to  the  deprecia- 
tion in  the  mark  the  rates  for  telegrams  to  foreign  countries 
from  (lermany  were  to  be  increased  by  170  per  cent,  as  from 
November  20th. — Renter's  Trade  Service   (Berlin). 

Imperial  Wireless. — The  Postmaster-General  announces 
that  the  statement  which  appeared  in  a  daily  paper  to  the 
effect  that  the  scheme  for  the  Imperial  Wireless  Chain  had 
c'ollapsed  is  devoid  of  foundation.  This  scheme  was  approv.'H 
by  the  Government,  and  was  endorsed  by  a  Committee  c!'  tl]<' 
Imperial  Conference  over  which  Mr.  Churchill  presided,  ami 
by  the  Conference  itself. 

Tlie  scheme  was  accepted  by  the  Prime  Minister  of  the 
Commonwealth'  subject  to  giving  full  freedom  of  action  to 
.\u.stralia  to  decide  the  method  in  which  she  would  co-operal  ■. 
No  change  in  the  jxilicy  of  the  Government  has  since  taken 
lilace.  Tlie  first  two  stations  in  the  Imperial  Chain — those  ;it 
l.eafield  and  Cairo — will  be  working  b>  the  end  of  this  year, 
and  the  report  of  a  Commission  of  experts  which  has  been 
engaged  in  designing  the  remaining  stations  is  expected  within 
a  few  weeks.  On  its  receipt  the  con.struction  of  the  stations 
will  be  prweeded  with  as  quickly  as  possible. 

Italy. — Telephone  and  Telegraph  Extensions.— The  Italian 
Parliament  has  sanctioned  an  outlay  of  1.50, 000. fKKI  lire  for 
urgent  works  and  purchases  needed  for  the  systcmatisn- 
tion  of  the  ifrban  and  inter-urban  t-elephone  system 
and  the  telegranh  network.  This  sum  is  to  be  dis- 
bursed as  follow's :  2;").()(MI.000  lire  in  the  financial  year 
1921-22;  .50,(KI0,000  lire  in  1922-2:3;  .50,(«IO,(KIO  lire  in  ]S)-23- 
24;  and  25.tK)0.fK)0  lire  in  1924-25.  The  choice  of  firms 
to  undertake  the  several  works  and  furnish  the  supplies  will 
be  made  by  the  Government  w'ith  the  co-operation  of  the 
Minister  of  Posts  and  Telegraphs,  the  Public  Works  Depart- 
ment, and  the  Council  of  State.  Tlie  granting  of  a  confession 
to  a  national  company  for  the  installation  and  working  of  a 
submarine  cable  for  direct  communication  with  ?pain,  Brazil, 
.■\rgentina  and  Greece  is  likewise  authorised.  A  Government^ 
subsidy  for  ten  years  will  be  contingent  upon  the  realisation 
i]f  a  minimum  of  words  exchanged  by  each  cable.  Other  help, 
afforded  is  in  the  shape  of  relief  from  certain  taxes  to  tbe| 
extent  of  C  per  cent,  of  the  paid-up  capital  of  the  several  com- 
panies. 

.\  decree  dated  August  20th  sanctions  the  outlay 
of  10,000,000  lire  for  the  installation  of  telegraph  and  tele 
phone  lines  along  the  course  of  the  sections  of  railway  now 
being  electrified,  namely,  Turin-Susa.  Turin-Chieri.  Turin 
Ronco,  and  the  approaches  to  Voghera.  The  disbur-sements  wil 
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be  made  in  two  equal  aiuount.?  in  the  financial  years  1921-2  and 
1922-.i  through  the  medium  of  the  iJeposits  and  Loans  i'\iiid, 
which  is  duly  uuthoii.sed  to  make  the  advances. 

The  Telegraph  Service. -Rate  Rkduction. — The  Postmaster- 
General  announces  that  the  telegraph  rate  of  5Jd.  a  woru  has 
Ijeen  reduced  to  4Jd.  lor  Esthonia,  4d.  for  Latvia,  and  3id. 
for  Lithuania.  The  rate  to  Russia  is  oid.  a  word,  both  by 
the  Government-owned  Anglo-Russian  cable  and  by  the  Great 
Northern  telegraph  routes  via  Finland  and  via  Latvia.  Tele- 
grama  for  Russia  by  any  route  are  still  only  accepted  at  the 
sender's  risk. 

The  Telephone  Service. — Speaking  at  Bedford  on  Novem- 
ber 10th,  the  Postmaster-General  said  the  extensive  pro- 
gramme for  laying  telegraph  and  telephone  cables  underground 
was  employing  a  considerable  amount  ot  skilled  and  unskilled 
labour  in  different  parts  of  the  country.  It  was  not  relief 
work,  as  it  was  generally  understood,  but  it  had  the  great  ad- 
vantage of  being  revenue  earning  and  of  reducing  the  expendi- 
ture of  the  Post  Office  on  maintenance  and  repairs. 

The  Post  OfKce  was  also  putting  in  hand  a  large  number  of 
new  telephone  exchanges  and  extensions  to  existing  exchanges. 
During  the  next  six  months  2i  new  exchanges  would  be  com- 
pleted and  47  existing  exchanges  extended.  During  the  year 
ended  October  31st,  20  new  exchanges  had  been  completed  and 
extensions  had  been  made  to  1.5  exchanges.  The  total  numlier 
of  stations  in  use  at  the  end  of  September  was  964.479,  or  an 
increase  of  .3,447  over  the  total  at  the  end  of  August.  New 
orders  were  coming  in  at  a  satisfactory  rate,  and  the  number 
of  people  giving  up  the  telephone  was  slightly  below  the  nor- 
mal. They  were  fast  overtaking  arrears  of  work,  and  the 
telephone  traffic  showed  a  slight  tendency  to  improve, 
especially  in  London,  where  the  average  calling  rate  had 
shown  a  steady  increase  each  week  since  the  end  of  August 
up  to  and  including  the  last  week  in  October. 

Tliese  facts,  he  thought,  were  evidence  of  a  revival  in  trade. 
Telephone  traffic  was  peculiarly  susceptible  to  trade  conditions, 
and  the  fact  that  telephone  traffic  showed  an  increa.se  was  an 
encouraging  sign. — The  Times. 

Sheffielu's  New  Exchange. — A  start  was  made  on  Novem- 
ber 21st  on  Sheffield's  new  telephone  exchange,  which  is  to 
be  erected  in  Bow  Street,  in  the  centre  of  the  city.  It  is 
estimated  that  n  will  take  four  years  to  build  the  exchange. 
Coinciding  with  the  installation  of  the  new  exchange  the 
postal  authorities  are  laying  underground  telephone  wires. — 
Dnilii  Telegraph. 

Wireless  Telegraphy. — Stations  Closed.— The  wireless 
stations  on  the  aerodromes  at  Ca.stle  Bromwich  (Birmingham) 
and  Didsbury  (Manchester),  the  Air  Ministry  says,  will  from 
November  16th  until  further  notice  be  temporarily  closed  for 
traffic,  and  the  meteorological  reports  hitherto  tran.smitted  to 
the  .\ir  Ministry  by  them  will  be  discontinued. 

ViNGA  Station. — The  radio  service  at  Vinga  station  will 
begin  on  November  22nd  to  give  bearings  to  ships  on  demand 
for  the  purpose  of  facilitating  entrance  into  Gothenburg  har- 
bour and  passing  Skagen  Point.  The  range  of  the  radio  station 
is  over  100  nautical  miles. — Renter's  Trade  Service  (Stock- 
holm). 

Wireless  Telephony. — The  wireless  telephone  on  the  Bar 
Lightship,  which  was  licensed  by  the  Post  Oflice  early  this 
year  for  communication  with  the  Mersey  Docks  and  Harbour 
Board  at  Liverpool,  is  now  equipped  with  the  new  Marconi 
ringing-up  device,  which  dispenses  with  the  neces.sity  for  a 
continuous  watch.  The  utility  of  this  addition  was  clearly 
demonstrated  last  week,  when  a  tug  equipped  with  wireless 
despatciied  an  urgent  telegraphic  message  which  the  Bar 
Lightship  received  and  comunicated  to  the  Harbour  Board. 
The  telephonic  mesage  reached  Liverpool  smrie  tinie  befcjre 
that  received  through  telegraphic  channels. 


Bulgaria — January  10th.  Direction  of  Posts  and  Tele- 
phones.      Sixty   .00-lme   telephone  exchanges,  fifteen   lOO-line 

unto.     (November  11th.) 

Chorley. — November  30th.  Board  of  Guardians.  Storage 
buttery  (i28  cells— capacity  300  .-Vh)  and  booster  for  the  In- 
stitution, Eaves  Lane.     (November  Ibth.) 

Dublin. — December  12th.  Dublin  United  Tramways  Co. 
(l.yib).  Ltd.  General  stores,  including  electric  supplies  for  eix 
months.     (See  this  issue.) 

Egypt. — Alexandria.— December  21st.  Port  and  Light- 
houst;   Administration.      Stores,  mcluding  electric  lamps,  for 

SIX  mouths.* 

Farnworth. — December  7th.  Urban  District  Council 
Electricity  Department.  L.p.  cables,  distribution  pillars, 
transformer,  h.p.  and  l.p.  switches.     (See  this  issue.) 

France. — December  6th.  Sarre  Postal  Authorities.  43 
tons  of  copper  cable.  3,  4  and  5  mm.  dia..  and  16  tons  of  bronze 
cable,  1,  2  and  5  mm.  dia.  Particulars  from  La  Direction 
Superieure  des  Postes,  Sarrebruck. 

Glasg6>v. — November  28th.  Health  Department.  Works 
(including  (dectric  lighting)  in  connection  with  the  erection  of 
doctors'  and  workmen's  houses  at  Robroyston  Hospital.  Office 
(if  Public  Works.  64.  Cochrane  Street,  Glasgow-. 

November  30th.  Gas  Department.  Two  electric  loco- 
motives to  haul  30  tons.     (November  11th.) 

Italy. — December  15th.  Italian  State  Railw-ay  Autho- 
rities. Rome  (14.  Via  Le  Policlinico).  Electrification  of  the 
Bologna-Milan  line. 

Liverpool. — December  28th.  West  Derby  Board  of  Guar- 
dians. Engineering  work,  including  electric  power  installa- 
tion, electric  lift,  telephone  installation,  boilers,  stokers,  &c. 
(November  18th.) 

London. — Fulham. — November  29th.  Electricity  Supply 
Department.  11,000  yards  .2  sq.  in.  h.p.  (3.000  V)  concentric 
paper-insulated  lead-covered  cable.     (November  18th.) 

Manchester.  —  December  2nd.  Electricity  Committee. 
Hand-operated  overhead  travelling  cranes.  Barton  power  sta- 
tion, Oldham  Road,  and  Stuart  Street  sub-stations.  (Novem- 
ber 18th.) 

December  9th.  Heating  plant  and  hot-water  service  appa- 
ratus for  offices,  and  self-sustaining  electric  hoist,  Barton 
power  station.     (November  18th.) 

New  Zealand. — Wellington. — January  31gt.  Public  Works 
Tender  Board.  Two  sets  3-phase,  6.60O•^'  automatic  oil  circuit 
breakers,  four  sets  disconnector  switches,  and  one  66.0(-K)-V 
air-break,  lever-operated  switch  for  main  transformer  switches, 
for  Lake  Coleridge  power  house.* 

March  6th.  Public  Works  Tender  Board.  Waikato 
power  scheme.  T\vo  2.50t)-kVA  alternators,  two  3.100-h.p. 
water  turbines,  two  exciter  .sets.* 

Shipley. — November  28th.  Education  Department.  Elec- 
tric light-  and  power  installation  at  the  Technical  School. 
Director  of  Education.  Education  Office,  Saltaire  Road. 

Spain. — November  30t.h.  The  Diario  Oficial  del  Minisierio 
dc  la  (riierra  publishes  the  basis  of  a  competition  for  the 
supply  of  wireless  material  for  the  1st  Regiment  of  Tele- 
graphists and  vv'ireless  Battalion,  and  for  the  choice  of  models 
of  regidation  stations.  The  date  of  oldening  the  tenders  is 
November  30th. 

Warrington. — November  28th.  Electricity  and  Tramways 
Committee.  Sub-station  ironclad  switchgear,  high  and 
medium  pressure  lead-covered  cables.     (November  18th.) 

Wexford. — December  8th.  Corporation.  Overhead  l.p. 
(listrilnition  mains,  street  lanterns,  &c.     (November  11th.) 

*  ."V  copy  of  the  specification,  &c.,  can  be  consulted  at  the 
Department  of  Overseas  Trade,  3.5,  Old  Queen  Street,  S.W.I. 


CONTRACTS    OPEN    AND    CLOSED. 

{The  date  gieen  in  parentheses  at  the  end  of  the  paragrapli 
indicates  the  issue  of  the  BLECTiiiCAL  Review  in  whicli  tlie 
"  Official  Nntice  "  appeared.) 


OPEN. 

Australia. — Melkol'hne. — January  4th.  Victori;ui  Govern- 
ment Railways.  One  set  pyrometer  equipment  (cont.  34,705), 
electrical  equipment  for  cargo  shifter  (cont.  34,723),  electric 
rivet  heater  and  accessories  (cont.  34,735).* 

Five  electric  road  trucks. — Renter's  Trade  Service  (Mel- 
bourne). 

January  25th.  Ten  coasting  recorders  or,  alternatively,  10 
coasting  and  .service  recorders  for  the  tiains  (cont.  34.736). 

January  4th  and  11th.  Postmaster-General's  Department. 
Telegraph  instruments  and  teU'phone  apparatus  and  material 
(schedule  1.718  and  604).     (November  ISth.) 

February  22nd.  N.S.W.  Clovernment  Railways  and  Tram- 
ways Department.  One  5,000-kW,  .lO-cycle  turbo-alternator, 
with  condenser  and  accessories,  for  the  Newcastle  |x)wer 
house.* 

Brisbane.— February  10th.  City  Electric  Light  Co.,  Ltd. 
Six  miles  of  3-core,  0.15  sq.  in.,  paper-insulated  cable.* 


CLOSED. 

Australia.  —  Melbourne.  —  Victorian  Electricity  Commis- 
sioners.    (.\ccepted)  :  — 

tuiiipl..!,'    M.jm.i^iisinK    phmt    .it    the   Morwoll    poiver-housc    (£282.0001.— J. 

Thompson,    Wolverhampton;  £137.000  to  be  exponded   locally. 
.SuppK   ..f  steelwork  for  ditto  (fll.'i.OOO).— Rcdpalh,    Brown  &   Co.—Rrulers 

rr<uU-  .Service   (Mvlbou.ne). 

Birmingham. — The  Scholey  Construction  Co.,  Ltd.,  has 
received  a  contract  from  the  Corporation  Tramways  Depart- 
ment to  carry  out  the  Lincoln  process  of  welding  the  fishplates 
to  the  rails  at  the  joints. 

Government  Contracts. — The  following  Government  con- 
tracts were  placed  during  October,  1921 : — 

.Admikalty  Contract  and  Pukciiask  Departmsnt. 
Battery  boxes.— Lawson  &•  Co. 

Cells.— General  Electric  Co.,  Ltd. ;   Siettiens  Bros.  &   Co.,   Ltd. 
KUH-tric   liRht  installation.— G.    E.   Taylor  Jb  Co.,   Ltd. 
Electric  forcing  cranes.— .Sir  W.  .\rrol  &  Co.,  Ltd. 
Electric  lifts.— Wadsworth  &•  Son. 
Electrodes— Quasi-.Arc  Co.,  Ltd. 
Sheet  mica.— R.  &  S.   Baxter  i-  Co..  Ltd. 
Valws    tor    wireless  telegraphy.— General    Electric   Co.,   Ltd. 

War  Offick. 
Electric  carbons. — General  Electric  Co.,  Ltd 
Electric    lamps.— English    Electric  &  Siemens   Supplies.    I.Kl. 


>Valv. 


for 


Ltd. 


elegraphy.— .A.  C.  Cossor,   Ltd.;  General  Elulrii  Co, 
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Air  Mil 
Boosters. —  Scott  &  Co. 

Electric  storage  baitery.— Pritcheli  &  Cold  &  E.P.S..   l.ul. 
Fire  pumps. — Rr«.-5  Koturbo  .Manufacturing  Co.,  Ltd 
ignition  generators.— Oeico  Remy.   Ltd. 
iirt-ction   uf  wireless  niaslj>. — t^oubro  &   Scrulton.   Ltd. 
Post  Officf. 
■  Eleclrii    lighting.— N.-W.   District  P.O.  extension  :  G.    E.   Taylor   &   Co. 
Laving    conduits. — KesVk'ick  :   J.    F.    Hodge   A:   (Jo.        Liverpool   iNorth) ;    J. 
h.    Hodge   4    Co.    C'jnberwell,    Southwark,   &c.  ;   .\.    1  hom^in   i    Co. 
sliirland    .Me»-s.    \V.  :    .A.    I'homson    i    Co.     V\  cstillinster,    Chelsea    and 
Huttx>rn  :  .A.   '1  homson  &  Co.     Fulhain.  iiic.  r  A.  Xhonison  &  Co.     Ham- 
mersmith :   A.   Thomson  &;   Co.     Walsall-Wilienhall-Wolverhampton :    -A. 
K.    Cleghuni.        binninghani-Covenlrv-Leaniiiigton    (Section    I)  :    A.    K. 
Cleghorn.        -Merthvr  :    laplin   &    Holland,    Ltd.        Birmingham-Bilstoii  : 
aaplin  &    Holland,    Ltd.     Stechloru  :     laplin  ^   Holland,   utd.     Walsull. 
WedntsburN'Darlasti.n  :     T.iplin    it    Holland,    Ltd.     Wednesbury-Darlas 
ion:    laplin   di    Holland.    Lid.     Hiriningham    area:    Taplin    &    Holland, 
Ltd.       Carmarth(tn    and    Pcnarth  :    laplin   &    Holland,    Ltd.        Londun- 
Uorking    (Section    l\ )  :    Roads   &    Public    Works,    Ltd.     Peckham    Park 
Road:  Roads  &  Public   \\«rks,  Ltd.     Willaston  :  G.   P.  Trentham,   Lto. 
Newcastle-Durham    (Sections   1   and   11):    G.    P.   Trenlham,    Ltd.     High 
Wvcombe  :    G.    P.    Trentham,    Ltd.     Leicester  :    C.    P.    Trentham,    Ltd. 
IJunlermlinc :    0.    P.    Trentham,    Ltd.        Haglev  ;     Martin    «:' EUmenl, 
Ltd.     Birmingham-Halesowen      Junction  :      Martin     S:      Element,      Ltd. 
.        Stamford    Hill    (Manor    Road):    H.    Farrow.     VVealdslone  :    J.    Mowlem 
and    Co.,    Ltd.     Fleet  :    J.    Mowlem    &    Co.,     Ltd.     Beckenham     (Kinji- 
shall    Road):    J.    Mowlem     &:     Co.,     Ltd.     VVillesden,    Wembley,     iic.  : 
U.    C.    Summers.     Hornsey,    Islington,    \c.  :    O.    C.    Summers.     Whit- 
.stable    and     Westgale-on-Sea  :     O.    C.    Summers.        Ivettering  :    O.     C. 
Summers.     Oldham-Huddcrsfield    (Section    1)  :    E.    E.    Jeavons    it    Co., 
Ltd.     .\cwcastle-Durham-West    Hartlepool    (Sections    IV    and     V)  :     VV. 
Dobson.     Ellesmcr«   Port:    E.   Jowetl.       Biimingham-Coventry-Leaming- 
ton    (Sections    \l    and    III):    J.    A.    Ewart,    Ltd.     Shooters    Hill,    S.E.  : 
J.     A.     Ewart.    Ltd.     Preston-UI.-.ckburn-Burnlev     (Section    11):     J.     A. 
Ewart,    Ltd.     .Newington   Causeway:    J.    A.     Ewart,    Ltd.     Hatfield:    J. 
A.      Ewart,      Ltd.         London-Ro^ltord-Hor^church-l>rent\vood  :      J.      A. 
Ewart,    Ltd.     Chapcllown    (Leeds)  :    Whittaker,    Ellis,    Ltd.     Roundhav  : 
Whittaker,     Ellis,     Ltd.     Irvine:     Brookfield    Conslruction     Co.     Gates- 
head :    W.    Irvin    &  Co.,    Ltd.     Chichester    and   Horley  :    Hardy  &  Co. 
L.p.    switchgear  and  connections. — Liverpool    H.P.O.     Sub-station  :   Johnson 

and   Phillips,  Ltd. 
Manufajlure,    supplv,    drawing-in,    and    jointing 
cester  :    British  'insulated   &   Helsby   Cablei 
Johnson  &  Phillips.  Ltd. 
Motor   generators. — Liverpool  H.P.O.  Sub-station  : 

Co.,  Ltd. 
Telephone    exchange     equipment. — Hull  :.   P«'el-Co 

Ltd.  Birmingham  (\'ictoria)  :  Western  Electric  t.,0.,  um.  i-*ournc- 
mouth  :  Western  Electric  Co.,  Ltd.  .St.  Albans:  Western  Elec- 
tric Co.,  Ltd.  Sub-contractors  :  Chloride  Electric  Storage  Co.,  Ltd., 
(or  batteries.  Romford  :  The  British  L..M.  Ericsson  Manufacturing 
Co..  Ltd. 
Transformers. — Liverpool  H.P.O.  Sub-station  :  Metropolitan-Vickers  Elec- 
trical Co.,  Ltd. 

Post  Office  Stokes  DEP.tRTMrNT. 
Testing,   protective  apparatus,  &c. — E.   Turner. 
Telephone  apparatus.— Phceni.x  Telephone  &   Electric   Works,   Ltd.;  Slcrling 

Telephone  &   Electric  Co.,  Ltd. 
Telegraph     and      telephone     cable.— Enfield     Ediswan    Cable    Works.    Ltd.; 
Hackbridgc     Cable     Co.,     Ltd.;      Pirelli-General    Cable    Works.    Ltd.; 
Union  Cable  Co.,    Ltd. 
Switchboard    plugs. — E.  Turner. 

Crows  .Agents  for  the  Colonies. 
Cable,  &c.— W.  T.    Heiilcy's  Telegraph   Works,  Co..    l.ld. 
Copper  wire.— F.   Smith  &  Co. 
Insulators.— Tavlor.  Tunniclilfe   &  Co.,   Ltd. 
Switchboards.— Gent  &  Co..   Ltd. 
Switchboards,    &c.— Western    Electric  Co.,   Ll<l. 
Telegraph   material.— Siemens   Bros.    &   Co..    Ltd. 
Telegraph   instruments.— Tver  &   Co. 

Telephone    materials.— British    L.M.    Ericsson    Manuf.iLliii  ing   Co..    Ltd. 
Train    lighting   equipment. — J.    Stone  &  Co.,   Ltd. 
Tramway   materials —R.    Hudson,    Ltd. 

High  Commissioner   for    India. 
Motor    alternator.- 1  ancashire   Dynamo  &    Motor   Co..    Ltd. 
Baudot  apparatus. — Elliott  Bros.  (London),  Ltd. 
Cable.— General    Elei  trie   Co..  Ltd. 
Milking    booster   sets. — Crompton   &  Co.,  Ltd. 
Motors— Lancashire   Dynamo  &   Molor  Co..    Lid. 
X-ray  tubes. — British  Thomson-Houston  Co., 
H.M.  Office  of  Wo 
Engineering    services. — .Acton  :    Electric    wiri 


cable.— Birmingham-Wor- 
Ltd.     Glasgow-Edinburgh  : 


■itish  Thon 


Telepho 


-Alpha 


&   Wright.   Ll.l. 


-ing    Co. 


London. — L.C.C,     Highways    Cominittee.     (Accepted):— 

d<p6t;  completion  of   .suptTslruclure   l£!ll,574).— P.   S:   W. 


And.- 


Lid. 


Stepney. — Electricitv  Supply  Committee. 

.W  tons  moulded  pitch  (£211).—  J.  Smart  &  Son.     (.-Xcccptcd.) 
Eight   str.-et  f.-eder  pillars    (£199). -W.   I.urv  &  Co..   Ltd.     (Recommend.d.) 
Fee<l-wnl.-r    heater    for    the    new    air    ejector    ..n    \n     (;    lurbine    (£109).— 
Worthinglon-Simpson,    I*td.     (Accepted.) 


FORTHCOMINQ     EVENTS. 


Electrical  Power  Engmeers'  ABSociation  (Southern  Division). —  Frid.a. 
N..v.-.i.b.r  a.'ilh.  Al  7  p.m.  At  the  f:.-ntral  H;.ll.  Westminster.  S.VV. 
l.eclure  on  "  Some  .Note,  on  Boiler  House    Plant,"  by   .Mr.  A.  W.  Bennis. 

Physical  Society  of  London.— Friday,  .Novmber  25th.  At  the  Imperial 
Ci.ll.n.-  of  Vi.n.:.-.  S<.uih  Kensington.  S.W.  Fiom  5-7  p.m.  Discussion 
on   ••  llygn.nitry."  to  be  opero^l   by   Sir  .S.    Shaw,   F.R.S. 

Junior  inslllullon  of  Englneors.- Friday,  November  2.5th.  At  Caxton  Hall, 
S.W.  At  H  p.m  l.*-clurelte,  "  Electro-magnelic  Instruments — Problems 
in   D.!siEn  and  ConKiructlon,"   by    Mr.  G.    F.   Sliotter. 

Friilav.     l).T<nil..r    2nd.     Leciuretic,    "  Notes    on    Maintenance    of    Elec- 
trical  Atcumulal<«s."  by    Mr.   B.   L.  Ladkin. 

Institution  of  Production  Engineers.— Friilnv,  November  25th.  At  fhe  In- 
slitulion  of  M>fli:ini.al  Engineers.  Storey's  Gate,  S.W.  At  7.3U  p.m. 
I'ap.T    on    •■  Drawing,   and  Production,"  by    ,Mr.  A.    F.    GuWer. 

Liverpool  Engineering   Society.— Wednesday,  November  30ih.    At   the  Royal 

Institution,    folquiri    Street.     At    8  p.m.     Paper   on    "Modern    Coijccplions 

..(  Corr.Aion.  ■  b>    Mr.   W.  Ramsay. 
Chemical   Society.  -  I  hurs^lav,    I>i ember  1st.    .Ai    Burlington    House,   Picca- 

•  lilh.   W.     .At  H   p.m.     Ordinary  scientific    meeting. 
Manchester    Wireless   Soolety.- Thursd.iy.    Deeimber    In.      At'ftir    Albion 

Mr.!.-!.   Piccadiltv.      Al  H  p.m.     r..|.i  r   on     '  High    Frequency  Amplification," 

l,^    Mr     I!     I.    Sl<ph.n«,n 

Salford  Technical  and  Engineering  Association.- Saiu(dav.  December  3rd. 
Al   th.-  Royal  Technical  (.oil.  g.-.     Ai  7  p.m.     Annual  meeting. 


Institution  of  Electrical  Engineers.— Thursday.  December  1st.  At  the  In- 
sinuii.in.  Viiton.i  Embankment,  W.C.  At  ii  p.m.  Paper  on  "The  Cvc- 
Arc  I'lcKiss  „l  Automatic  Electric  Welding,"  by  Mr.  L.  J.  Steele  and  Mr. 
H.    .M.irtin.     Inlormal    Dinner  at   the  Engineers'  Club. 

f-'riday,    December   2nd.     .At    5   p.m.     Special  general    meeting. 

(North  Midland  Centre).— Tuesday,  November  29th.  Al  the  Hol.l 
Melropole,    Leeds.     .At   7  p.m.     Ordinary    meeting. 

(North-Eastern  Centre),— Monday,  November  38th.  At  the.  Armstrong 
College,  .\ewcastle.  Al  7.15  p.m.  Paper  on  "  Single  and  3.pha8«  Com- 
mutator Molors  wiih  Shunt  and  Series  Characteristics,"  by  Dr.  S.  P. 
Smith. 

(North-western  Centre).— Tu.>sday.  November  29th.    At  the  Engir 
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NOTES. 


Ships'  l-.lectrical  Auxiliaries, — .Sir  Owen  Philipps,  M.P., 
(.•li;iiiiii;in  of  Elder,  Dempster  &  Co.,  Ltd.,  on  November  14th, 
received  on  board  the  vessel  at  Liverpool  guests  invited  to 
inspect  the  Aba,  a  new  Belfast-built  ship  intended  for  the 
company's  service  between  British.  Continental,  and  African 
ports.  The  vessel  is  a  motor-ship.  Her  twin  propellers  are 
driven  by  Diesel  oil  engines.  All  the  engine-room  auxiliaries 
are  driven  by  independent  electric  motors,  with  the  exception 
of  a  small  emergency  steam-diiven  air  compressor.  Deck 
machinery  and  the  steering-gear  also  are  electrically  driven. 
The  Alxi  is  4.50  foot  long  and  of  a  gross  register  of  about 
S.nilO   tons.— irr.s^,n'/i.s-/c,-    Gazette. 

German  Professor  of  Kinematography. — .\  chair  has  been 
established  m  the  Berlin  iechnicai  High  School  for  kinema- 
tograph  technology,  and  Prof.  Karl  i^oreh  is  to  bo  the  nrst 
professor;  he  will  lecture  twice  weekly. 

Cheap  Supply  and  Good  Lighting. — Speaking  recently  at 
the  Dublin  iiutary  Club,  Mr.  Ernest  C.  JriaudcocK,  M.I.C.E., 
said  that  electricity  was  not  so  expensive  as  was  commonly 
believed,  and  demonstrated  that,  at  the  Dublin  rate,  a  5  lb. 
joint  of  beef  could  be  cooked  in  an  electric  oven  for  2d., 
while  a  6  lb.  joint  lost  but  one  ounce  in  electric  cooking, 
against  25  to  3U  per  cent,  by  other  methods.  In  Dublin  he 
Claimed  that  they  had  .some  of  the  best  hghting  ot  shops  by 
electricity  in  the  whole  of  the  United  Kingdom.  The  light- 
ing in  some  spots,  as  in  Grafton  Street,  was  superior  to  that 
of  London.  He  regretted  that  many  unqualitied  men  under- 
took electrical  contracts,  but  rejoiced  that  now,  as  the  result 
of  the  charter  granted  to  the  Institution,  only  chartered  elec- 
trical engineers  would  be  recognised  as  tjualified  and  com- 
petent. 

Finsburv  Technical  College  Old  Students'  Association 
Dinner. — On  .November  l'2th  over  80  members  of  the  Old 
Students'  Association  sat  down  to  the  tenth  annual  dinner, 
which  was  held  at  the  Engineers'  Club,  under  the  presidency 
of  Dr.  G.  T.  Morgan,  Professor  of  Chemistry  at  Birmingham 
University.  He  was  supported  by  a  number  of  J'ast  iVesi- 
dents,  including  Messrs.  i'ennant  and  Raworth,  Dr.  l^'urstei, 
and  Capt.  Wallis-Jones;  and  amongst  the  guests  wore  i'ro- 
fes.sors  i:)onnan,  Eecles,  Hale,  Philpot,  and  Mr.  Sebastian 
After  "  The  King,"  Prof.  Donnan  proposed  "  The  College  "  in 
a  humorous  speech  which  appealeti  to  all  present.  His  state- 
ment that  Finsbury  had  proved  its  system  of  making  studmt.s 
search  for  infonnation  in  text  books  and  labomtnrir.M 
to  Ije  correct  by  the  very  large  number  of  its  old  students 
holding  high  po.sitions  in  every  part  of  the  globe,  was  received 
with  cheers.  .     ,  .  i 

Prof.  Eecles,  the  present  Dean  of  the  College,  in  his  reply 
.said  that,  thanks  to  the  generosity  of  the  L.C.C.  and  others 
who  had  worked  for  the  good  cause,  his  speech  this  year  need 
not  be  likened  to  a  funeral  oration,  such  as  that  of  last  year. 

In  proposing  the  GUI  Students'  Association,  Dr.  ForsttM- 
explained  that  the  authorities  were  giving  for  fourpence  an 
education  which  cost  ninepence,  and  gave  some  figures  to 
show  the  real  generositv  of  the  City  and  Guilds,  winch  estab- 
lished the  College  in  .1878.  This  statement  was  applauded  by 
all  present,  anil  in  conclusion  he  wished  the  Association  con- 
tinued  strength    and    prosperity.  ,     ,     ^.  , 

Dr.  Morgan,  in  reply,  acknowledged  how  much  the  City  and 
Guilds  had  ilone.  and  "remarked  how  pleased  all  must  feel  that 
Mr.  L.  B.  Sebastian,  the  Chairman  of  the  College  Delegacy, 
was  present  as  their  guest.  "     ,  n    <• 

I'inally  Mr.  W.  G.  Head  proposes!  "  The  Guests,,  and  Prof. 
I'liilpof's  reitly  was  brief  and  to  the  point,  but  extremely  opti- 
mistic on  the  future  of  Finsbury.  ,        ^i     i  i 

.'V  musical  programme,  (under  the  direction  of  Mr.  Clark) 
WHS   interspersetl    between    speeches. 

A  smoking  concert  has  been  arranged  for  .January  27th,  to 
be  held  at  the  Engineers'  Club,  where,  on  the  occasion  of  the 
dinner,  the  catering,  service,  and  acccnimodation  were  all 
that  loiild  lie  desired. 
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An  Electrical  Suction  Dredger. — A  30-in.  suction  dredger 
ia  use  on  the  Sumas  River  in  Washington  was  recently  con- 
verted from  steam  to  electrical  operation  by  the  Marsh  Con- 
struction Co.  As  now  arranged  the  dredger  has  a  total  con- 
nected load  of  l,3'i2..5  h.p.  with  motors  ranging  up  to 
I/XK)  h.p.  Power  is  used  at  both  2,300  and  440  V.  a  cable 
and  reol  maintaining  connection  with  the  shore  aa  the  ves.sel 
moves  forward.  Power  is  taken  from  the  ;34,00O-V  trans- 
mission line  that  parallels  the  line  of  operation  of  the 
dredger,  leads  running  from  it  to  a  bank  of  three  500  kVA 
transformers  mounted  on  a  scow  moored  to  the  bank  of  the 
river.  This  scow  and  the  dredger  are  connected  by  a 
1,000  ft.  length  of  submarine  cable  carried  by  a  reel  mounted 
on  a  small  scow  lashed  to  the  dredger.  This  cable  is  paid 
out  automatically  as  the  dredger  moves  ahead  until  all  the 
cable  has  been  reeled  out.  The  transformer  scow  is  then 
cast  adrift  and  moved  ahead,  the  slack  in  the  submarine 
cable  ia  coiled  up  on  the  reel,  and  a  new  connection  is  made 
l)etween  the  transmission  line  and  the  transformer  bank  in 
its  new  position.  The  two  largest  power  units  on  the  dredger 
are  the  1,000  h.p.  motor  that  drives  the  main  pump  at  the 
rate  of  300  r.p.m.,  and  the  150  h.p".  motor  that  operates  the 
cutter  through  a  set  of  reduction  gears.  After  the  dredger 
had  been  in  operation  for  a  few  weeks  material  was  being 
handled  at  the  rate  of  approximately  600  cubic  yards  an  hour 
at  a  cost  for  power  of  from  1  to  Ij  cents  per  yard.  Under 
normal  operating  conditions  the  dredger  requires  from  9(M)  to 
J.OOO  kW.—Tiwrn  Kno'mi-rring  Hxipplcinrnt . 

A  Silent  Electrical  Tribute. — During  the  funeral  of  L.ndy 
Beck  in  Toronto,  Canada,  all  the  electric  power  supplied  by  the 
Ontario  Hydro-Electric  Commission,  with  which  Sir  Adam 
Beck  has  been  associated  since  its  inception  in  1907,  was  cut 
off  for  one  minute  in  '275  municipalities,  over  an  area  nearly 
as  large  as  that  of  England. — The  Times. 

Fog  and  its  Dispersion. — The  diftlculties  attendant  on  the 
use  01  aerodromes  by  aeroplanes  when  a  fog  enshrouds  the 
ground,  are  among.st  the  most  troublesome  of  those  with  which 
aviation  in  this  country  has  to  deal.  The  possible  means 
of  dispersing  fog,  form  the'  subject  of  a  report.  No.  I'll 
(M.N. '2),  April,  19'21,  by  the  Aeronautical  Rt'.search  Committee, 
and  may  be  summarised  under  three  heads  :  (1)  electrical,  by 
subjecting  the  air  of  tho  aerodrome  t<j  a  very  strong  electric 
field,  or,  if  possible,  a  brush  discharge.  The  theory  of  the 
method  is  discussed  in  an  appendix  (K.A.E.  Report  No.  "H. 
550,  presented  by  the  director  of  reseaich).  An  electrical  dis- 
charge from  a  point  does  not  spread  over  any  appreciable 
volume  of  air,  and  the  free  paths  of  the  normal  small  fog  par- 
ticles are  very  great  in  comparison  with  their  size,  so  that 
electrical  methods  do  not  at  present  give  much  hope  for  a 
solution  of  the  problem.  All  methods  for  discharging  large 
quantities  of  electricity  into  the  atmosphere  fail  largely  on 
account  of  the  small  volume  of  air  ati'ected.  and  the  committee 
has  no  reason  to  suppose  that  an  experiment  on  the  very  large 
scale  necessary  for  clearing  an  aerotlrome  would  succeed  if  one 
on  a  smaller  .scale  were  not  sure  of  success.  (2)  Mechanical, 
by  propelhng  fog-free  air  downwards  from  above,  or.  alterna- 
tively, drawing  it  downwards  by  suction  from  beneath.  This 
aspect  of  the  problem  is  dealt  with  by  the  director  of  the 
Meteorological  Office  in  a  second  appendix,  and  he  concludes 
that  "  the  dissipation  of  fog  by  such  means  is  entirely  outside 
the  range  of  possibility."  (3)  Thermal,  by  artificially  warm- 
ing the  air  of  the  aerodrome  sufficiently  to  evaporate  the  fog 
which  drifts  over  it.  Sir  Napier  Shaw's  remarks  on  the  latter 
method  are  as  follows  :  "  Tfie  problem  is  about  the  same  as 
trying  to  raise  by  a  few  degrees  the  temperature  of  the  top 
two  inches  of  the  Thames  between  the  Lot's  Road  power 
station  and  Battersea  Bridge  when    the    tide    has    begun    to 

ebb I  do  not  know  how  much  coal  they  burn  in  an 

hour  at  Lot's  Road,  but  if  the  experiment  is  to  he  tried  it  had 
better  be  on  a  small  brook  first." 

International  Conference  of  Electrical  Engineers. — \n 
International  Conference  of  Electrical  Engineers  was  opened 
in  Paris  on  November  ^Ist,  under  the  auspices  of  the  Inter- 
national Electro-technical  Commission.  The  conference 
was  presided  over  by  M.  Le  Trocquer,  Minister  of  Public 
Works,  and  was  attended  by  forty  delegates  from  twelve 
countries;  the  British  delegates  included  Messrs.  P.  V.  Hunter, 
B.  B.  Wedmore.  and  \V.  B.  Woodhou.^.  Canada  is  among 
the  nations  sending  delegates.  The  object  of  the  conference 
is  to  study  the  construction  and  standardisation  of  equipment 
for  the  interconnection  of  high-power  transmission  stations. 
Thursday's  sitting  was  to  be  held  at  the  Sorbonne. 
and  was  to  be  presided  over  by  M.  Millerand.  the  President  of 
the  Republic— i^cHfcr'.s-  Tmih  Service  (Paris). 

The  Electrical  Gasification  of  Coal. — Mr.  Edwin,  of  the 
A.S.  Norsk  Staal,  has  presented  a  report  before  the  Nor- 
wegian .Association  of  Engineers,  concerning  his  experiments 
in  the  direction  of  the  electrical  gasiliciition  of  coal.  He  is 
reported  to  have  stated  that  he  had  solved  this  problem,  that 
his  method  would  permit  of  tho  coal  consumption  at  an  iron- 
works being  reduced  to  14  to  15  iser  cent,  of  what  is  reckoned 
with  blast  furnace  workuig,  and  that  the  gas  could  be  trans- 
mitted over  long  distances  equally  as  cheap  as  electrical  energy. 

Educational. — Wireless  Classes.—"  Wireless  "  classes  are 
now  being  held  every  Tuesday  and  Thursday  evening  at  the 
premises  of  Mes.srs.  Cunningham,  Ltd.,  109-171,  Edgwar<' 
Road,  W.2.     The  fee  is  Is.  (Jd.  jx-r  lesson,  and  is  under  the 


direction  of  their  expert  Mr.  C.  J.  Close,  late  of  the  Govern- 
ment service  and  Marconi's.     Further  particulars  can  be  had 

on  apphcation  to  the  hrm. 

Electric  Ship  Propulsion. — The  steamship  .San  licmlo,  the 
largest  electrically-propelled  cargo  ship  built  and  equipped  out- 
side the  U.S.A.,  dockefl  on  (X-tober  '.^Jth  in  America,  says  the 
Journal  of  Commerce  cO  Coiumereial  liullctiit,  after  a  stormy 
but  successful  voyage  from  Almeria,  Spain.  For  twenty- 
four  consecutive  hours  she  was  in  a  cyclone,  the  worst  weather 
Captain  J.  C.  Jackson  said  he  had  experienced  in  his  twenty- 
nine  years  at  sea,  but  she  reached  port  in  perfect  condition, 
so  far  as  her  equipment  was  concerned. 

■  Ordinarily  under  .such  conditions  we  would  have  had  all 
sorts  of  trouble  with  our  propeller  racing,  but  with  this  elec- 
tric drive  we  did  not  experience  any  such  trouble,"  said  Capt-ain 
Jackson.  "  I  have  never  been  on  a  ship  that  acted  so  well 
under  all  conditions,  there  was  not  the  slightest  evidence  of 
any  racing.  .Another  feature  which  impressed  me,  was  the 
ab.sence  of  vibration.  Truly,  this  is  the  finest  ship  I  havo 
been  on  in  my  many  years  at  sea."  Chief  Engineer  B. 
Crumley  was  just  as  enthusiastic. 

Among  the  twenty-eight  passengers  on  the  <S'a«  Benito 
were  Mr.  McClelland,  director  of  electrical  engineering. 
of  the  British  Admiralty,  and  his  deputy,  Mr.  S.  D.  Constable. 
Both  were  elated  at  the  success  of-  the  trip.  "  Never  saw  any- 
thing more  reliable  in  my  life  than  this  electric  drive,"  said 
Mr.  McClelland.  "  and  in  my  report  to  the  Admiralty  I  cer- 
tainly shall  praise  this  type  of  propulsion." 

The  iSan  Benito  is  a  new  ship,  and  this  w-as  her  maiden 
voyage.  She  was  built  by  Workman,  Clark  &  Co.,  of  Bel- 
fast, for  the  United  Fruit  Tjijie,  as  announced  in  our  pages 
recently.  She  has  a  tonnage  of  5,500,  is  330  feet  long,  has  a 
beam  of  45  feet,  and  was  designed  for  a  speed  of  12.5  knots. 
Her  electrical  equipment,  built  and  installed  by  the  British 
Thomson-Houston  Co..  Ltd.,  consists  of  a  2,040-kilowatt  Curtis 
turbo-generator,  driving  a  3,000-horse-power  synchronous 
motor  in  the  stern  of  the  shin  attached  to  the  propeller.  This 
feature  eliminates  the  shaft  alley  and  shafting  and  adds  con- 
siderably to  its  cargo  .space. 

Her  circulating  pumps,  forced  air  draught  and  ventilating 
systems  are  also  electrically  operated.  On  her  trip  she  main- 
tained an  average  speed  of  10.5  knots,  considered  remarkably 
good  for  the  weather  encountered,  and  made  a  maximum  speed 
of  15.1  knots.  She  left  the  shipyards  at  Belfast,  September 
28th,  and  cleared  Almeria  with  a  cargo  of  onions  and  grape.s 
on  October  10th.  After  a  week  in  New  York,  she  will  be 
sent  to  Boston,  where  she  will  be  placed  in  .service  between 
that  port  and  Central  America,  in  conjunction  with  her  three 
sister  ships,  the  steamers  San  Bias,  San  Gill,  and  San  Bruno, 
all  of  which  are  equipped  with  reciprocating  engine  drive. 

Selenium  Substitute. — The  crystal  found  in  Japan  and 
Borneo,  and  known  as  antimonite,  is  said  to  hold  out  hopes 
of  being  used  as  a  substitute  for  selenium.  The  great  draw- 
back to  the  use  of  the  latter  is  its  fatigue,  but  antimonite  can 
be  produced  synthetically  and  is  reported  to  be  capable  of 
responding  to  variations  in  light  with  wonderful  rapidity. 

Transmission  of  X=rays. — A  remarkable  property  of 
X-rays,  in  vutue  of  which  they  can  be  conducted  like 
an  electric  current  through  a  metallic  tape,  has,  it  is  claimed, 
been  discovered  by  Mr.  Henry  J.  Monson,  a  radiographer  ami 
X-ray  specialist. 

"  Hitherto  we  have  had  to  place  the  patient  quite  near 
the  X-rays  tube  with  the  risk  of  producing  inflammation  of 
the  skin,"  .said  Mr.  Monson  to  the  Daily  Mail.  "  By  means 
of  this  simple  appliance,  the  X-rays  can  be  carried  a  long 
distance,  even  into  another  room,  and  applied  to  the  patient 
without  the  danger  of  skin  burning." 

The  apparatus  consists  of  an  insulated  copper  plate  which 
is  placed  over  the  X-rays  tube  and  Ls  separated  from  it  by 
a  thickness  of  wood.  Electrodes  are  attached- to  the  plate, 
and  from  them  the  ray.«i  can  be  carried  to  the  patient  at  a 
distance.  .According  to  the  paper,  the  X-rays  appear  to  ac- 
cumulate in  the  copper  plate,  and  from  that  they  pass  along 
the  ci)ndiictor  much  in  the  .same  way  as  electricity. 

Effect  of  Lighting  on  Output. — In  the  course  of  a  paper 
on  the  work  of  the  Industrial  Fatigue  Research  Board  and  its 
application  to  industry  which  Mr.  D.  K.  Wilson,  M..\.,  secre- 
tary to  the  Board,  read  before  members  of  the  Royal  Society 
of  Arts,  in  November,  the  author  points  out  that  the  effects 
of  lighting  (111  production  have  lx>en  studied  by  Elton,  in 
silk  weaving,  a  tine  prix'ess  specially  susceptible  to  variations 
in  illumination,  and  presents  a  table  showing  the  distribution 
a(  output  (corrected  for  certain  variables)  from  56  looms 
during  a  week  in  December,  1919.  The  working  day  com- 
menced at  7.30  a.m.  and  ended  at  o.K  p.m.;  the  use  of 
artificial  light  was  confined  to  the  first  and  last  periods,  and 
he  remarks  that  to  this  must  lie  attributed  in  a  great  part  tlu> 
heavy  drop  in  output  observed,  since  at  a  later  season,  when 
artificial  lighting  was  no  longer  used,  the  reduction  in  output 
at  the  lieginning  and  end  of  the  period  of  emplo^^nent.  thougii 
.still  present,  was  much  less  marked.  Elton  concludes  that 
under  artificial  illumination  production  falls,  even  if  electric 
light  of  suOicient  intensity  is  provided,  and  that  the  magni- 
tude of  the  fall  is  of  the  order  of  10  per  cent,  of  the  dayhght 
value  of  the  rate  of  output. 
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Appointments  Vacant. — Engineer  (iE300+\var  bonus  = 
£o-ib).  for  H.M.  Miniut;  School.  Portsmouth;  plumber-jointer, 
for  Nelson  Corporation  Klectricity  Works;  assistant  distribu- 
tion engmeer  {H'Jo-}.  for  the  Woolwich  CorjKjration  Electricity 
Departmcui;  part-tflne  lecturer  in  electrical  eufiiueermg,  i-.r 
the  Goldsmiths  College,  Xew  Cross,  S.E. ;  plumLier-jomter, 
for  the  S.iilord  Corporation  Electricity  Department;  junior 
engineer  as  electrical  laboratory  assistant  (i;i5.3  +  \var  bonus  = 
iSiyo).  lor  H.M.  Mining  School,  Portsmouth;  plumber-jointer. 
for  the  Walthamstow  Urban  District  Council  Electricity  De- 
partment.    (See  our  advertisement  pages  to-day.) 

Tidal  Power  in  Italy. — The  movement  to  utilise  the  tides 
has  now  spread  to  Italy,  where  Signor  Cattaneo,  of 
Genoa,  has  just  set  up  a  plant.  He  had  previously  experi- 
mented with  a  small  plant  to  light  his  dwelling  at  \  oltri.  A 
visit  paid  to  the  latter  by  the  Minister  of  the  Italian  Marine 
has  resulted,  it  is  said,  in  a  contract  being  signed  with  Signor 
Cattaneo  for  the  construction  of  a  lirst  station  of  500  h.p. 
capacity  at  the  Arsenal  of  Spezia.  -A.n  Italo-American  syndi- 
cate, it  is  furthermore  stated,  has  formed  an  Italian  company 
with  a  capital  of  50,000,000  lire  to  work  an  Italian  patent  for 
similar  installations. 

L.E.E.  Anti-Aircraft  Dinner. — On  Saturday,  November 
l'2th.  a  re-union  dinner  took  place  at  th<'  Holborn  Restaurant 
of  members  of  the  7th  Anti-.\ircraft  Searchlight  Section, 
London  Electrical  Engineers.  Owing  to  the  energies  of  Mr. 
Collins  the  following  were  present :  Messrs.  F.  Childs,  E. 
Moore,  E.  Collins.  H.  Verev.  G.  Keen,  E.  CoUings,  E. 
McCarthy,  E.  Bonnett,  J.  Palmer,  S.  Smith,  H.  Thomas,  and 
H.  Payn,  but  it  was  not  possible  to  obtain  the  addresses  of 
several  others,  including  -two  former  commanding  officers. 
Several  toasts  were  proposed,  and  it  was  suggested  that  the 
dinner  be  made  an  annual  affair.  If  this  notice  should  catch 
the  eyes  of  any  members  who  were  not  present  they  are 
invited  to  send  a  note  of  their  addresses  to  Sir.  R.  Collins,  43, 
Brick  Street,  Piccadilly,  W.l. 

Cancer  Hospital's  New  X-ray  Plant. — The  latest  addition 
to  the  X-ray  and  electro-therapeutic  department  of  the  Cancer 
Hospital  is  a  twin  induction  coil  installation  of  British  manu- 
facture, designed  to  give  a  pressure  of  from  '2.50,000  to  300.000 
volts.  The  apparatus  will  be  used  to  te.st  the  value  of  the  new 
technique  for  the  treatment  of  deep-seated  cancer,  and  a  new 
apparatus  for  locahsing  the  radiation  at  any  depth  in  the 
body  will  be  used.  The  apparatus  is  the  combined  work  of 
the  staff  at  the  Cancer  Hospital,  and  one  of  the  chief  features 
of  the  theraputic  room  is  the  method  employed  for  the  pro- 
tection of  the  operator. — The  Timcu. 

The  Cost  of  Ventilating  Tunnels. — .Mr.  Mutton,  Inspector 
of  Mines,  Germiston,  has  made  a  comparison  of  the 
cost  of  ventilating  a  long  tunnel  by  means  of  electric 
fan,  compressed  air  fan,  and  compressed  air  direct. 
A  typical  case  is  taken;  this  is  '2,000  ft.  in  length,  wdth  a 
cross  section  of  -50  square  feet,  and  the  calculation  is  made 
for  the  whole  of  the  ventilation  from  the  commencement  to 
the  completion  of  the  tunnel,  a  period  of  '25  months.  The  fan 
ventilation  allows  for  capital  cost  of  fans,  of  which  two  will 
be  worn  out  if  they  are  compressed  air  fans,  for  maintenance, 
cost  of  16  in.  piping,  for  power,  or  compressed  air.  and  inci- 
dentals. Compres.sed  air  cost  is  taken  at  the  prices  charged 
by  the  Victoria  Falls  Power  Co. — probably  the  lowest  at 
which  compressed  air  is  obtainable  on  the 
The  comparison  is  as  follows : — 

Method.  Total  air. 

Cub.  ft. 

Electric  fan      l,87'2,O0O.C0O 

Compressed  air  fan 1,0.53.000.000 

Compressed    air  direct        ...       2'24,125.000 

It  will  be  seen  that  although  the  amount  of  air  which  is 
supplied  by  fan  ventilation  is  many  times  larger  than  with 
rompresised  air  supplied  direct,  the  cost  is  considerably  less. — 
S.   A.  Mining  and  Engineering  Journal. 


Witw 

itersrard. 

Total 
Cost. 

Cost  per 

1,000 
Cub.  ft. 

£6.38 

£978 

£1,077 

0.08'2d. 
0.'2'23d. 
l,154d. 

INSTITUTION     N0TE5. 


Institution  ol  Electrical  Engineers.— Ea.<!t  Midlands  Slb- 
Ce.ntre. — The  following  meetings  have  been  arranged  :  — 
December  13th,  pai>fr  on  "  The  Whirling  of  Shafts,"  bv  Prof. 
C.  H.  Bulk-id;  January  3rd,  19'2'2,  Address  by  Mr.  R.  A. 
Cbattock;  .January  '24th,  paper  on  " 'I'he  Loughborough  Elec- 
tricity Undertaking  and  Extensions  in  Hand,"  by  Mr.  R.  B. 
Leacb;  February  14th,  to  be  announced  later;  March  7th, 
paper  on  "  The  X-ray  Examination  of  Materials,"  by  Mr. 
J.  F.  Driver;  March  '28th.  paper  on  "The  Future  Aspect  of 
Power  Generation,"  by  Mr.  A.  Hugh  Seabrook;  April  18th, 
paper  on  "  Electric  Vehicles,"  by  Sir.  R.  J.  Mitchell;  May 
9th.  Annual  General  Meeting. 

North-Eastern  Cf.ntrr. — A  series  of  joint  meetings  bas  been 
arranged  between  the  .'VsRociates  and  Students  of  the  Centre. 
the  North  of  England  Institute  of  Mining  and  Mechanical 
Bnfjineers,  and  the  North-Eaat  Coast  Institution  of  Engineers 
and  Shipbuilders.  The  first  meeting  was  held  on  November 
17tb.  when  Professor  Henry  Ixmis.  D  Sc.  gave  an  address 
upon  "  The  History  of  Iron  and  Steel  Manufacture."  Another 
meetins  wm  held  on  November  19th.  ■v.hen  a  paper  was  read 


by  Mr.  John  T.  Pringle  upon  "  The  Installation  of  a  Ward- 
Leonard  Winding  Plant  at  the  Cowpen  Coal  Co.'s  Isabella 
Colliery." 

The  Royal  Charter. — On  November  17th  an  extraordinary 
general  meftting  of  the  Instiution  was  held  at  which  a  resolu- 
tion was  passed  authorising  the  voluntary  liquidation  of  the 
Institution  as  a  limited  company,  with  Sir  James  Devonshirtj 
and  Mr.  P.  F.  Rovvell  as  liquidators,  this  being  a  necessary 
formality  in  view  of  the  Institution  being  granted  a  Royal 
Charter  A  meeting  will  be  held  on  December  '2ud  to  conUrin 
the  resolution. 

North- Western  Centre.— Li'rcrpoo;  Sub-Centre. — Mr.  E.  S. 
Byng  read  his  paper  on  "  Telephone  Line  Woik  in  the 
U.S..\."  before  the  Sub-Centre  on  Noveml)er  •21.st.  Mr.  Eamea 
opened  the  discussion,  and  was  followed  by  Messrs.  Bolton, 
Pratt,  Morton.  Cowburn,  Holthum,  Brookes,  Mercer  and 
Adams.  The  discussion  centi-ed  round  a  criticism  of  American 
practice  as  compared  with  English. 

IxrORMAL  Mei:tino. — Un  Monday  last  at  an  informal  meet- 
ing held  at  the  Institution  building,  Mr.  J.  P.  Avila  pre- 
siding, a  discussion  on  "  Hydro-electric  Power  "  took  place. 
Mr.  .\.  J.  Hainsworth  opened  the  di.scussion  w'ith  a  brief 
account  of  a  large  installation  in  New  Zealand,  illustrated  with 
diagrams. 

An  interesting  discussion  followed,  in  which  many  speakers 
took  part.  The  attendance  was  very  large,  the  whole  of  the 
seating  accx>mmodatiou  being  fully  utilised. 

Chelmsford  Engineering  Society. — On  Xovembcr  17th  a 
paper  was  read  by  Mr.  C.  W.  Boyle.  .\.M.I.C.E.,  en  the 
"  Poulsen  Arc  as  applied  to  Wireless  Telegraphy.'  The  Presi- 
dent (Mr.  G.  F.  Barrett)  was  in  the  chair.  Ihe  design  of  the 
arc  generator  for  high-frequency  currents  was  gone  into  very 
thoroughly.  The  author  said  that  the  shape  of  the  pole  tips 
of  the  magnets  was  important;  the  gap  between  them  was 
fixed  by  the  power  of  the  arc  or  size  ol  the  electrodes.  The 
pole  cores  were  round,  and  should  be  of  diameter  equal  to 
approximately  four  times  the  length  of  the  gap,  and  the  best 
shape  of  pole  tips  was  conical,  with  the  tips  cut  ofl'  .square,  the 
angle  of  slope  being  55  degs.  to  the  face,  and  the  face 
diameter  approximately  0.433  of  the  diameter  of  the  pole 
cores.  This  ensured  a  concentrated  magnetic  field  in  the  gap. 
The  efficiency  of  the  arc  was  usually  about  40  per  cent.,  the 
theoretical  maximum  being  .50  per  cent. 

National  Union  of  Scientific  Workers. — The  annual 
general  meeting  was  held  in  London  on  November  r2th,  when 
Professor  Leonard  Bairstow,  F.R.S.,  the  retiring  president, 
delivered  his  address.  Prof.  Bairstow  deplored  the  continued 
inadequacy  of  the  rewards  received  by  inventors  and  scientists, 
and  stated  that  the  "  Geddes  "  Economy  Committee  clearly 
failed  to  realise  the  importance  of  the  part  played  by  the 
scientific  worker.  The  negotiations  for  the  amalgamation  of 
the  Union  with  the  British  Association  of  Chemists  promised 
well,  and  brought  them  nearer  the  desired  goal  of  proper 
recognition.  Dr.  A.  A.  Griffith  was  elected  president  for  the 
ensuing  year ;  Prof.  J.  Stanley  Gardiner  and  Dr.  Harold 
Jeffreys  were  appointed  president  and  secretary  respectively  of 
the  Research  Council. 

The  annual  dinner  followed  the  meeting.  Sir  Frank  Baines, 
H.M.  Office  of  Works,  being  the  principal  guest. 

The  Optical  Society. — .\  series  of  nieelinjis  has  been 
arranged  which  will  be  devoted  to  subjects  dealing  with  V.ir 
evolution  and  development  of  various  types  of  optical  instru- 
ments. Tlie  first  meeting  was  held  at  the  Imperial  College 
on  November  '24th.  The  .subject  was  "  Polari-sing  Appara- 
tus." Profes.sor  F.  J.  Cheshire,  C.B.E..  was  to  give  a  demon 
stration. 

Nottingham  Society  of  Engineers. — .\t  a  ineetinj^  held  on 
Nove[nl>er '2:trd.  Mr.  .'\.  D.  PhillipB,  M.I.E.E..  read  a  paper  on 
"  The  Economics  of  Power  Tran.smission  and  Distribution." 
The  author  compared  the  efficiencies  of  large  and  small 
stations,  discussed  the  most  economical  voltages  for  certain 
applications,  and  also  dealt  with  e.h.p.  direct-currpnt  trans- 
mission. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected 
with  the  technical  or  the  commercial  aide  of  the  projesmon 
and  industry,  also  electric  tramway  and  railway  officials,  to 
keep  reader*  of  the  Electrical  Review  posted  as  to  their 
movements. 

Mr.  W.  E.  BURNAND,  the  new  chairman  of  the  North-Mid- 
land Section  of  the  Institution  of  Electrical  Engineers,  who 
delivered  his  inaugural  address  on  November  15tb.  is  in  busi- 
ness as  W.  E.  Burnand  &  Co.  (electrical  power  engineers  and 
wholesale  dealers  in  electrical  supplies)  at  C'hippinghouse 
Works,  I.owfields,  Sheffield.  He  has  no  partner  in  the  ordin- 
ary sense  of  the  term,  the  word  "company"  in  the  firm's  name 
really  standing  for  the  workmen.  Mr.  Burnand  is  justified  in 
the  cultivation  of  a  spirit  of  comradeship  hetueen  himself  and 
his  employes  by  a  25  years'  record  witlif)ut  lalumr  troubles. 
He  was  bom  in  1875.  and  apprenticed  to  the  Sheffield  Tele- 
phono  Exchange  and  Electric  Light  Co.,  T^td.,  the  predecessori 
of  the  present  extensivo  municipal  electricity  supply  undertak- 
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ing.  He  entered  the  Sheffield  company's  service — 1892-1896 
was  the  period  of  his  apprentice8hip--\vhen  the  generating 
plant  oompri.sed  5U-kW  and-'2(.)0-k\V  single-phase  alternators 
and  three  niomson-Houston  arc  lighters,  and  when  three- 
fourths  of  the  units  generated  came  from  the  50-kW  machine 
For  some  time  Burnand  had  charge  of  the  plant,  and  having  a 
good  deal  of  time  to  spare  for  experimental  work  he  profitably 
employed  it  in  designing  and  experimenting  with  motors  and 
transformerB,  in  developing  and   patenting  an   arc  lamp  with 


Elhel  Ea.lo,,]  [Shefficl,!. 

Mr.  W.  E.  Burnand, 

Chairman  of  the  North-Midland   Centre  of  the  Institution  of 

Electrical  Engineers. 

inclined  carbons,  regulating  mechanism,  and  with  a  reflector 
over  the  arc.  Meter  work  also  occupied  his  attention.  In 
1896  his  desires  for  greater  activity  in  such  directions  led  him. 
in  spite  of  the  fact  that  he  had  little  money  at  his  command, 
to  start  in  business  on  his  own  account  in  the  manufacture 
of  transformers  and  arc  lamps.  He  started  on  a  very  small 
scale,  but  the  one-man  business  has  now  grown  to  be  a  large 
one,  W'ith  extensive  works  at  Shefiield.  The  manufacture  of 
arc  lamps  was  abandoned  and  that  of  induction  motors  was 
taken  up.  In  this  branch  of  work  steady  progress  has  been 
made,  and  the  motors  ate  in  use  for  all  purposes,  from  driving 
a  chaif  cutter  to  running  a  steel  rolling  mill.  Mr.  Burnand 
in  recent  years  has  developed  a  "  super  "  slide  rule,  chiefly 
for  tran.sformer  calculations.  He  has  designed  many  power 
plant  lay-outs,  also  special  machine  tools,  and  has  assisted  in 
the  development  of  special  tools  for  the  local  trades,  applying 
electrical  methods  that  have  converted  apparent  failures  into 
commercially  successful  machines,  and  apart  from  appliances 
for  the  local  trades,  has  designed  transformers  for  wireless  and 
welding  and  many  non-standard  motors  for  special  work,  in 
addition  to  the  usual  standard  requirements  which  are  in  ex- 
tensive u.se  in  the  Navy  and  elsewhere. 

Mr.  .J.  N.  Rohertson,  .Assistant  Sub-Station  Superintendent 
of  the  Glasgow  Corporation  Electricity  Department,  has 
accepted  an  appointmc.it  as  an  outside  representative  of  The 
British  Electric  Ti-an.sformer  Co.,  Ltd.,  Hayes,  Middlesex. 
Mr.  Robertson  has  been  associated  with  the  power  stations 
and  sub-stations  of  the  Clasgow  Corporation  for  the  past  four- 
teen yeag-s.  Shortly  after  his  return  from  the  army  in  l!)19 
(in  which  he  held  a  commission)  Mr.  Robert.son  was  appointed 
assistant  Bu"b-station  .Miperintendent.  On  the  eve  of  his  de- 
parture for  London  he  was  presented  with  an  attach^  case 
and  a  eet  of  silver-mounted  brushes  from  th«  staff  and  em- 
ployes of  the  electricity  department. 

Mr.  Jis.  D.  Dow,  ivho  wns  for  many  years  the  sales 
manager  of  the  old  .\rninrdurt  Manufacturing  Co..  Ltd.,  has 
now  been  appointed  manager  of  the  cable  department  of 
Magie  Appliances,  Ltd.,  who  are  supplying  the  H.B.  (Armor- 
duct)  cables. 

Mr.  J.  Roland  Gott,  assistant  under  Mr.  C.  I.  Baker,  Black- 
pool Tramways  Traffic  Superintendent,  leaves  England  next 


month  to  take  up  an  app<jintment  as  general  assistant  to  the 
traffic  manager  of  Calcutta  tramways. 

Mr.  .loHN  HoRNE  is  leaving  the  Metropolitan-Vickers  Export 
Co.  at  the  end  of  this  month  to  take  up  an  important  position 
on  the  London  stall  of  the  A.C.E.C.  (.Ateliers  de  Constructions 
Electriques  de  Charleroi).  Mr.  Home  has  been  associated 
with  the  British  Westinghouse  and  Metiopolitan-Vickera  com- 
panies for  nearly  15  years. 

On  the  occasion  of  the  opening  of  the  Blackburn  Meadows 
Power  Station  by  H.K.H.  the  Duke  of  York,  on  November 
4th,  a  kinematograph  record  was  taken,  which  was  subse- 
quently exhibited  for  a  week  in  the  Shefiield  picture  theatres. 
'I'hus,  we  understand,  Mr.  S.  E.  Fedden  (City  Electrical  Engi- 
neer and  Manager)  made  his  debut  as  a  film  actor.  It  would 
be  interesting  to  know  whether  any  other  central  station 
engineer  has  anticipated  Mr.  Fedden  in  this  respect. 

According  to  the  Klcctrical  S'civs  (Canada),  Mr.  F.  JoHX 
Bell  recently  resigned  the  position  of  president  and  general 
manager  of  the  Canada  Wire  &  Cable  Co..  Toronto.  He  has 
also  resigned  as  president  and  general  manager  of  Leaside 
Engineering  Co.,  which  corporation  controls  the  cable  com- 
pany and  other  firms,  including  the  leaside  Munitions  Co. 

Mr.  W.  Hartley,  of  the  Rochdale  Corporation  Electricity 
Works,  who  has  resigned  his  post  of  mains  superintendent 
through  ill-health,  has  been  connected  with  the  department  for 
over  12  years. 

Mr.  H.  Got  Wood  has  resigned  his  position  with  the  City 
of  Birmingham  Electric  Supply  Department,  to  take  up  an 
nppointmejit  w"ith  (he  Calcutta  Electric  Supply  Corporation, 
Ltd.  as  station  engineer.  On  leaving  Birmingham  he  was 
presented  with  a  silver  cigarette  case  by  the  members  of  the 
generated  staff.  As  lieutenant  in  the  R.E.  (T.).  he  was  recently 
transferred  from  the  2nd  N.  Mid.  Field  Co.,  46th 
Divisional  Engineers,  Corps  of  Royal  Engineers  (T.A.),  to  the 
Territorial  .Army  Reserve. 

Mr.  Chas.  S.  Atkinson,  A.M.I.E.E..  for  the  past  17  years 
on  the  staff  of  the  Newcastle-upon-Tyne  Electric  Supply  Co.. 
Ltd.,  and  its  associated  company,  the  Cleveland  &  Durham 
Electric  Power  Co.,  has  resigned  his  appointment  to  enter  into 
partnership  with  Mr.  P.  Nutter  (who  was  also  for  many  years 
on  the  staff  of  the  former  company),  in  the  business  of 
.Messrs.  P.  Nutter  &  Son.  41,  Side,  Newcastle-on-Tj-ne,  engi- 
neers and  merchants. 

Mr.  G.  W.  SoMERViLLE,  A.M.I.E.E..  has  been  appointed 
manager  of  the  electrical  department  of  Messrs.  Joseph 
Walton  &  Son,  of  Nelson. 

Prof.  Branly,  the  inventor  of  the  coherer,  has  refused  a 
grant  of  £8(10  per  annum  by  the  French  Chamber  of  Deputies, 
declaring  that  he  is  not  worthy  to  rank  with  such  men  as 
Pasteur  and  Lamartine,  to  whom  such  grants  were  made. 

Obituary.— Mr.  W.  H.  Booth.— The  death  of  William 
Henry  Booth  has  deprived  the  engineering  world  of  one  of  its 
most  original  and  daring  thinkers,  the  technical  Press  of  a 
much  appreciated  contributor,  and  the  editors  of  the  Elec- 
trical Revievst  of  a  highly  esteemed  friend,  vi'ith  whom  they 


Yeulttt  if  Co.]  [London. 

The  Late  Mr.  W.  H.  Booth. 

had  had  ple.isant  relationships  during  more  than  thirty  years. 
Mr.  Booth,  who  was  a  man  of  wide  practical  experience,  left 
Lancashire  (he  was  born  at  Rochdale  and  oducnt<nl  there  and 
at  Owens  College.  Manchester)  in  1877  to  seek  advancement  in 
New  Zealand  and  .Vustralia.  .After  his  return  to  England  in 
1880,  he  svient  some  year.s  in  boiler  construction  work  and  in 
technical  journalism.  In  the  latt*^r  sphere  he  was  associated 
with  the  Mechanical  World  and  the  PraciicaJ  Engineer;  of  the 
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last  named  be  was  one  of  the  founders.  He  came  to  London 
in  lt)6i)  and  was  associated  with  others  in  promoting  a  Bill 
for  a  shallow  electric  railway  across  the  West  End  of  l^ondon, 
but  the  Bill  was  tbri)wu  out.  Later  he  held  au  appointment 
with  Le  Ciraml  »V  Sutchlie.  and  .subsequently  entered  into 
various  eniiiiuHMing  partnerships  in  London,  carried  out 
artesian  wen  .-inkings  and  public  water  supply  undertakings, 
joined  the  i-iigiiieenng  stall  of  the  British  Electric  Ti-action 
Co.,  with  whom  he  remained  for  several  years,  and  in  many 
other  capacities  enjoyed  a  very  full  life  of  engineering 
activity.  To  the  pages  of  the  Ellctricai.  Review  and 
other  technical  journals  he  was  all  through  the  period  covered 
liy  the.-^'  pursuits  an  ever-ready  and  profuse  contributor 
[Ktssessed  with  original  and  critical  ideas,  able  to  express  him- 
self in  the  .strongest  language  in  condemnation  of  anything 
fallacious  or  fraudulent.  He  was  deserving  of  greater  credit 
than  it  was  his  lot  to  receive  in  various  connections;  for  ex- 
ample, having  a  keen  insight  into  the  i)roc-esscs  of  coinbu.stion, 
he  perceived  the  defects  of  the  earlier  types  of  water-tube 
boilers,  and  lost  no  opixntunity  of  declaiming  against  the  in- 
adequate space  allowed  above  the  grate  for  the  combustion  of 
the  hot  gases,  strenuously  maintaining  that  these  should  never 
l)e  permitted  to  come  into  contact  with  water-cooled  surfaces 
until  combustion  was  complete.  Thest-  principles  he  pro- 
l)ounded  in  numerous  articles  in  our  pages  at  the  commence- 
ment of  this  century,  and  there  is  no  doubt  that  bis  influence 
was  largely  effective  in  bringing  about  the  reformeu  practice  in 
this  respect  which  is  now  regarded  as  standard.  As  a  geolo- 
gical expert  also  he  took  high  rank,  particularly  in  connection 
with  the  provision  of  water  supply  to  factories  and  townships. 
Mr.  Booth  frequently  lectured  on  Uquid  fuel,  smoke  abate- 
ment, and  other  subjects,  and  he  also  wrote  several  well- 
known  books.  During  the  war  he  "  did  his  bit  "  as  an  engi- 
neer in  Government  service  in  connection  with  the  manu- 
facture of  gauges,  and  for  a  number  of  years  at  the  Slough 
motor  depot  in  connection  with  the  water  supply,  and  we 
believe  was  the  last  official  to  leave,  early  in  the 
present  year.  For  some  months  past  he  had  been 
in  failing  health,  but  he  continued  with  his  heart  in 
his  engineering  work.  He  wrote  his  first  article  for 
the  Ei.ECTRic.\L  Review  (in  conjunction  with  his  old  friend, 
Frank  B.  Lea,  also  a  frequent  writer  to  these  pages)  on  the 
subject  of  "  St«am  Boilers  "  in  September.  1891,  and  his  last. 
by  coincidence,  appeared  in  the  same  issue  in  which  it  was  our 
sad  duty  to  announce  his  death.  His  spirit  of  daring  and 
enterprise  demonstrated  itself  in  comparatively  recent  years 
when,  a  year  or  two  before  the  war.  he  went  on  an  exploring 
expedition  to  Venezuela,  covering  what  was  previously  prac- 
tically untrodden  country,  crossing  swollen  rivers  by  primitive 
means,  and  so  forth,  on  behalf  of  certain  City  of  London 
financial  interests.  He  had  been  a  member  of  tlie  .American 
Societv  of  Civil  Engineers  since  l&SS,  and  a  Fellow  of  the 
Geological  Society.  He  was  not  a  man  to  shrink  from 
hardship,  and  he  fought  against  many  difficulties  at  various 
stages  of  his  career.  In  the  interest  of  engineering  pursuits 
And  in  solicitude  for  the  well-being  of  his  family  he  never 
spared  hiniself.  He  was'  a  •  man  of  very  determined 
resolution,  of  strong  convictions,  jealous  for  his  personal 
liberty  of  thought;  he  was  a  roving  uns<^ttled  man,  not  an 
unnatural  or  altogether  undesirable  disposition  for  a  man  of 
his  profession,  for  the  British  engineer  claims  the  whole  world 
as  his  field  of  operations,  and  it  is  just  as  well.  T^atterly  Mr. 
Booth  had  appeared  to  desire  to  settle  down  and  be  at  rest.  At 
the  age  of  67  years  it  has  now  been  so  ordained,  for  he  passed 
away  on  November  l'2th  at  Worthing. 

Mr.  W.  R.  Kennedy.— The  death  is  announced  of  Mr.  W.  R. 
Kennedy,  a  director  of  the  Ctileraine  (Co.  Derry)  Foundry  and 
inventor  of  the  "Express"  turbine  and  the  "Challenge" 
turbine  and  water-wheel. 

Mr.  W.  McHugh. — ^The  death  has  occurred  after  a  very 
brief  illness  of  Mr.  Win.  McHugh,  secretary  of  the  Dublin 
T'nited  (Electric)  Tramways  Co.  He  had  been  3.5  years  in 
the  service  of  the  company,  and  was  appointed  secretary  on 
the  death  of  Mr.  Tressihan.  about  six  years  ago. 

Mr.  F.  O.  H.4RT. — ^We  regret  to  record  the  death  of  Mr. 
Francis  George  Hart,  M.T.E.E.,  which  <icriirred  at  Popping. 
suddenly^  on  November  Slst,  it  the  age  of  (i.3  year.'-. 


Delstar  Engineering  Co.,  Ltd.  (177,810).— Private  com- 
pany. K.-gislor.d  .Novtmbtr  Ulh.  Capilal,  Jtl.OOU  in  £1  shares.  1  o  carry 
on  ihe  business  of  mechanical  and  electrical  engineers,  motor  manufacturers, 
manufacturers  and  sellers  of  electric  and  other  motors,  ntotor  accessories, 
switchbiwrds,  transformers,  generators,  and  all  kittds  of  electrical  gear  and 
appliances,  &c.  The  permanent  directors  arc  :  H.  Creighton.  4(j,  Ella  Street, 
Leeds:  A.  Blair,  12,  Temple  Crescent,  Ueeston  Hill,  Leeds.  Qualification, 
100  shares.  "Secretary  :  Eiiima  Creighfon.  Ke'gisltred  office:  100,  Woodhousc 
Street.   Leeds.  . 

R.  F.  Payne  G  all  we  v  &  Co.-.  Ltd.  (177,802).— Private  com- 

p.inv.  Registered  November  'laih.  Capital,  flOO  in  Is.  shares.  To  carry  on 
ih<-  business  of  merchants,  wniehousenien.  inanuiacturers' ,  ag,ents,  manufac- 
lurer>'  importers  and  exporters,  wholesale  dealers  in  electric  lamps;  fittings 
and  bells,  bill  installations  and  fillings,  el.H-iric  motors  and'  smtchgear,  manu- 
l.ulurers  ol.  and  dealers  in,  tinware,  copper,  iron,  brass  and  hardware  gooils 
ol  all  kinds^  m«-hanlcal,  electrical  and  general  engineers,  merchants  and 
factors  lor  the  supply  to  collieries  and  other  manufacturing  works  of  machmerv 
and  equipment.  &c.  The  permanent  directors  arc  ;— Sir  John  F.  I'ayne  Gall- 
wev,  Bart,  (chairman)  7,  Dravcoll  Place.  S.W.  1  (director  of  Sir  J.  F.  l'a>ne 
liailwev.  Brown  &  Co..  Ltd.);  R.  F.  Pavne  Gallwcv  (m.inaging  director),  lib, 
St.  James's  Square,  Holland  Park,  W. :  C.  F.  Sturdy  (assistant  managing 
director),  lib,  St.  James's  Square,  Holland  Park,  W.  Qualification,  fiv 
shares.     Registered    office  ;    58.    \'i. 


Westn 


r,   S.W.  1. 


Symondsbury  Electric  Lighting  Co.,  Ltd.  (177,885).— Pri- 
vate company.  Registered  Novemb.r  irih.  Capu.il,  ti.OOO  in  £i  shares;  In 
provide  electric  light  and  power  in  Symondsburv,  Bridport.  The  permanent 
directors  are  :— Rev.  C.  F.  L.  Sweet,  The  Rectory,  Symondsbury;  '1.  .\. 
Walker,  The  Manor  House.  Symondsbury;  E.  J.  Domville,  Shutcs.  Symonds. 
burv.  The  directors'  borrowing  powers  are  restricted  to  £100.  Qualificatian  of 
permanent  directors.  lUO  shares.  Secretary:  E.  J.  Donuillc.  Regisleud 
office  :    Symondsbury,    Bridport,    Dorset, 

Carlton    Lamp    Co.,    Ltd.     (177,827). — Private  company. 

Registered  November  15lh.  Capital.  £500  in  £1  shares.  To  carry  on  the 
business  ol  manufacturers  and  vendors  ol  elertric  lamps,  fittings,  and  oth.^r 
appliances  and  apparatus  tor  use  in  connection  with  electricity.  The  perma- 
nent directors  are— -G  A.  Sawver,  58a,  Pall  Mall,  S.W.I,  director;  A.  B.  P. 
Roberts.  58a,  Pall  Mall,  S.W.  1.  Qualification,  .lO  shares.  Remuneration,  as 
fivd  In    the  ompanv.     Registereil  office:   58a,   Pall  Mall,  S.W. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES, 


NEW     COMPANIES     REGISTERED, 


Kalgoorlie   Electric   Power  &  Lighting  Corporation,    Ltd. 

(91, '.'lil).— Return  dated  June  'iSrd,  IWl.  Capital,  1::£>5,000  in  175.000  prif.-r- 
ence  shares  of  £1  each  and  100.000  ordinary  shares  ol  10s.  cath.  150.00(1  pr.- 
Icience  and  100,000  ordinary  shares  taken  up.  10s.  per  share  called  up  on 
seven  ordinary.  £3  10s.  paid.  £199.996  10s.  considered  as  paid  on  15«,00U 
preference    and   99,993  ordinary.     Mortages  and  ch;  rges,  £7,500. 

Electric  Supply  Co.  of  Victoria,    Ltd.    (66,059) — Relum 

dated  (),  l.iU.  -.Ttli.  1921.  Capital,  fS-iJ.OOO  in  175,000  prelerence  and  1.  n.ojo 
ordin.ir\  sh  ,n-^  ol  £1  each.  175,000  preference  and  r35,000  ordinary  si.i:i-s 
taken  up.  £.".(1.(107  p.iid.  f-.'49,993  considered  as  paid.  Mortgages  and  ch..i.-.:s. 
£109,713. 

Direct    West    India    Cable    Co.,    Ltd.    (53,956).— Return 

dated  October  (ith,  19'21.  Capital.  £120,000  in  £5  shares.  12,000  sh.iris 
l.iken    up;    £WI,OO0,   paid.      Mortgages    and  charges:    Nil. 

L.  J.  Healing  &  Co.,  Ltd.  (97,137).— Return  dated   June 

8th  (filed  October  7th.  1921).  Capital.  £100.000  in  £10  sh'Vires  (5,000  preferred, 
.S.OOO  deferred).  1.301  preferred  and  6,000  deferred  shares  t;iken  up;  £13,010 
paid;   £50,«KI   considered    as  paid.      Mortgages  and   charges:   Nil. 

British    Electric    Traction    Co.,    Ltd.    (49,855).— Return 

,lated  July  Klh,  19-21  (filed  October  Hih).  Capital,  £2,998,397  15s.  £712,744  5s. 
i;  per  .eiil.  cum.  pref.  stock  and  fl,3'26,'263  10s.  ord.  stock  taken  up,  and 
p.iid    lor    in    lull.      Mortgag.-s    and    charges:    £1,733,133. 

Hong    Kong    Tramway    Co.,    Ltd.— Charjje    on    certain 

l.inds  &r.,  dated  Mav  :)Oth,  1921,  created  outside  the  United  Kingdom  (supple- 
■  ii.ncd  to  charge  dated  Mav  31st,  1919.  securing  $700,000).  Holders:  Hong- 
kong   &    Shanghai    Banking    Corporation. 

A.   and    A.    Electrical  Co.,  Ltd. — .Satisfaction  in    full  on 

Septeihber  18th,  1919,  ..I  charge  dated  Nov.-niher  5th,  1913,  securing  £2;u. 
(Notice  filed    November  15th.   1921.) 

Splitdorf  Electrical   Co.  of  London,  Ltd. — Satisfaction  in 

lull  ..n  August  29tli,  1921,  ol  debenture  dated  (Jctober  9th,  1919,  securing 
£5,000. 

C.    F.    Elwell,    Ltd. — Mortgage   debenture  dated   October 

29tn,  1921.  Ii.  secure  £3,(KK)  charged  on  the  company's  property,  presc-nt  and 
luture.    including    uncalled    capital.      Holders:    Radio  Communication   Co..    Ltd. 

Lancashire   Electric   Light   and   Power  Co.,    Ltd.^Trust 

dee<l  dated  October  'iOlh.  1921  (supplemental  to  trust  deed  dated  April  7lh. 
1911,  securing  £700,000  prior  lien  debenture  stock).  Charged  on  debenture 
stock  and  shares  in  Lancashire  Power  ('o.  and  the  company's  undertiiking 
and  property,  present  ;ind  luture,  including  uncalled  capital.  Trustct^s  :  N. 
Spens,    (,    Union   Court.    KC.    and    G.   Collis.   2.   Finch    Lane,    E.G. 

Winscombe  Electric  Light  and  Power  Co.,  Ltd. — Issue  on 

Noyeml..'r    9lli.    1(121.   cil    £1.V>  del>enlur.  s.   p.rl  ,.l  ,.    s.ri.-s  already    r.'gistered. 

Sevenoaks  and  District  Electricity  Co.,  Ltd. — Particulars 

..I  £15,000  delientures  authorisnl  October  14th,  1921,  Present  issue  £100, 
charged  on  the  company's  undertaking  and  property,  present  and  future,  in- 
.U:ding  uncalled    capital. 

Harris  Electro  Metal  Co.,  Ltd.— Particulars  of  .£2.000  de- 

lientur.-s,  autliorise<l  November  8th,  1921.  Whole  amount  issued,  charged  on 
the  cnmp. lily's  undertaking  .ind  property,  present  and  future,  including  uncalled 


Power  House  Components,  Ltd.  (id, 881). — Private  com- 
pany. K.rgi%l.r,d  .N.,yeinl)er  17th.  Capil.yl,  f2,(KI0  in  £1  shares.  To  carry  on 
the  business  of  maniif.ielurers  ol.  aeenty  lor.  and  denleri  in,  ,ipnliances,  :iccis. 
ftories,  requisites,  component  parts,  fittings  and  lurrishings  used  in  the  enqincer- 
inK  and  motor,  electrical,  and  kindred  trades,  Kc.  The  provision.il  directors 
are:— W.  P  Bffiv.  75.  Norlh  Road.  West  Bridglord,  clerk;  F.  W.  Bee. 
"  Anhlca,"  Edward  Road.  We>i  Bridglord.  Notl.  articled  clerk.  Solicitor  : 
r    Crowlher.    23    Abingdon   Slre/i.    Westminster 

Advance    Lamp    Co.,    Ltd.    (177,868). 

Registered   Noy^rnVr   17th      r«nii>l.   £1,000  in    £1   « 

buiineM  of  designers.  m.-)nufacturers.  rep^ifrs,  exporters,  importers  buver- 
and  ■ellert  of.  contractors  for.  and  d'-aler*  in  wire.filament,  enrbon-filament 
and  other  eleefric  lamps  (including  "^otor,  portable  fl^sh  and  other  lampi),  &x 
permanent     director!     are :— W.     Sulton.    15,     Prince's    Way,    Wallaaev 


-Private  company. 


Chuhtre.   electric   supply  de.nler;    H.  W.    Sulton.   23.  Cattle 

Oieahire.  electric  supplv  dealer.     Secreia 

10    Hoekenhall  Alley.  Dale  Sireat,   Liv«rp<Ml. 


H.    W    Sutton. 


CITY    NOTES. 


The  report  for  IMt.  which  i.'<  to  be  sub- 
Eastern  initted   nt  the  meeting'  on   November  '2Pth, 
Telegraph          ^tat-rs  thnt  the  revenue  was  £l.:«l.S.-i(i,  less 
Co.,  Ltd.           fAfi'i9.0Fi7     for     ordinary     exnenses.     and 
£1,350,726  for  mainfenancr    of  r;ibles.     in- 
come and  ■war  taxes  payable  abroad,  share  of  contribution  to 
nension    and    superannuation    funds,    towards  depreciation    of 
investments,  payments  to  staff  and  other  expanses  incidentnl 
to  the  WTr,  special  grant  on  formation  of  staff  wiHoTs'  fimd. 
and  sundry    differences  in  exchange,    leavinc    a    balance    of 
f1,.S93,072.       After    providing    for    income    tax,    (lorporatior^. 
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profits  tax,  and  E.P.D.  payable  in  England,  interest  on  mort- 
tjage  deljenture  stock,  and  dividends  on  the  preierenoe  stot-k, 
wliicli  ft  all  absorb  i;474,01.5,  the  balance  is  iOlO.OuS  plus 
fJUi.uya  brought  lorward.  making  i'l,3;j0,14O  availalili-. 
£'MK(W  has  been  placed  to  general  reserve,  and  i'lUU.lKJU  to 
Maintenance  of  Ships'  Fund.  The  total  distribution  on  the 
i.idiuary  shares  has  lieen  10  jxn'  cent,  free  of  income  tax,  and 
M  dividend  free  of  income  tax  has  been  paid  on  the  new 
ordinary  shares  amounting  to  £'liS,(5G'2.  iheie  remains  -t')lG,479 
to  be  carried  forward.  During  the  year  JblAK.OSH  was  ex- 
pended in  respect  of  new  cables.  fn  accordance  with  the 
purpose  for  which  the  new  ordinary  shares  were  issued 
j61,(J()0,0(K»  has  been  charged  to  capital  expenditure,  the  balance 
of  i'47G,()S8  being  charged  against  general  reserve  fund.  'Phis 
fund  has  been  debited  with  ;£3t)l,0'2'2  for  partial  renewal  of 
main  line  cables,  £.57,6.50  for  loss  on  sale  of  investments,  and 
l;250,00()  as  a  further  provi.sion  on  account  of  investment 
fluctuations.  The  balance  to  the  credit  of  the  fund  is 
±••{,217,9:^0. 

The     A.E.a.-i'iilcniclniiiinin'ii     A.G..    of 

German  Berhn,  reports  net  profits  of  641,0tK)  marks 

Companies.        for    19'20-'21,    as    compared    with    65"2,000 

marks,  and  the  dividend  is  at  the  rate  of 

(i  per  cent.,  as  in  the  previous  year. 

The  directors  of  the  Telephonfabrik  vorm.  J.  Berliner,  of 
Ihinover,  recommend  a  dividend  at  the  rate  of  20  per  cent,  for 
1'.>20-'31,  as  compared  with  15  per  cent,  in  the  previous  year 
and  an  increase  in  the  share  capital  from  '20,000,000  to 
td.OCHI.OOO  marks. 

The  A.G.  fur  Licht  und  Kraft,  of  Munich,  after  making  pro- 
vision for  depreciation,  reports  net  profits  of  l,.591,00O  marks 
for  1920-21.  comparing  with  4-52,000  marks  in  the  previous  vear. 
.\  dividend  at  the  rate  of  10  per  cent,  has  been  declared,  as 
against  8  per  cent,  in  1919-20.  It;  wa.<!  mentioned  at  the  recent 
meeting  that  all  departments  were  fully  occupied. 

The  Berlin  Elevated  and  Undcrpround  Railwau  Co.  has  de- 
cided to  increase  the  share  capital  by  30,000.000  to  110.000.000 
marks,  .so  as  to  provide  funds  for  new  instjillations  and  exten- 
.sions  of  working.  .\n  augmentation  from  75.000,(XKI  to 
150,000.000  marks  is  proposed  by  the  Berlin  Electrical  Under- 
takings Co.  for  meeting  the  requirements  of  associated  con- 
cerns which  are  to  carry  out  extensions  of  the  generating 
.stations,  itc. 

The  directors   have   issued  the  accounts 
India^Rubber,      for  the  11  months  ended  August  31st,  1921, 
(jutta-Percha    &     to  meet  the  requirements  of  Part  I  of  the 
Telegraph  Second  Schedule  of  the  Finance  Act,  1921. 

Works  Co.,  Ltd,  They  show,  .ifter  providing  for  doubtful 
debts  and  E.P.D.  refund,  a  net  loss  of 
.i'445,401.  Tlie  balance  of  profit  brought  forward  from  the  pre- 
vious year  was  i;i42,418.  From  this  is  deducted  £11,458,  the 
eleven-twelfths  of  dividend  on  preference  shares,  paid  in 
January  and  July,  leaving  £130,960.  To  this  is  added 
£3.50,000  transferred  from  the  reserve  fimd.  making  £480,960. 
Deducting  from  this  the  'oss  mentioned  above  (£445.461)  there 
is  to  be  carried  forward  £35,498.  The  report  mentions  that, 
of  the  net  loss  shoxMi  on  the  profit  and  loss  account,  a  very 
large  proportion  is  due  to  depreciation  in  the  value  of  stock 
as  at  August  31st,  1921,  compared  with  September  :!Oth.  1020. 
The,  remainder  of  the  loss  is  the  result  of  the  disasti-ous  effects 
of  the  coal  strike,  the  shorter  hours  of  work,  labour  difficulties. 
the  unsettled  state  of  markets,  and  the  great  reduction  of 
turnover  due  to  the  competition  of  dumped  foreign  goods  and 
surplus  stocks  arising  out  of  world-wide  over  production  ;  these 
tOGethev  have  reduced  the  turnover  by  about  one-half.  To 
cover  the  loss  on  the  eleven  months'  work  the  directors  have 
withdrawn  £350,000  (as  mentioned)  from  the  reserve  fund. 
leaving  £215,722  to  the  credit  of  that  fund.  Tlie 
board  regret  that  the  payment  of  a  dividend  on  the 
ordinary  shares  is  impossible,  but  with  a  return  to  more  nor- 
mol  conditions  thev  feel  confident  that  the  company  will  once 
more  be  put  on  a  dividend-paying  basis  The  warrants  for  tin- 
half-yearly  dividend  on  the  preference  shares  will  h-  payable 
on  January  2nd.  1922.  Mons.  H.  E.  P.  Delajoux,  manager  of 
the  coiiipany's  works  at  Persan-Reaumont.  has  been 
appointed  an  extraordinarv  director.  The  meeting  is  to  be 
held  on  November  3lHh  at  106,  Cannon  Street.  E.C.l. 


Switzerland. — The  balance  sheet  of  the  .Societe  des  lisines 
Electriqucs  de  la  Txinza,  of  Basle,  for  the  last  financial  vear 
shows  a  loss  of  3,200,000  francs,  ps  contrasted  with  a  profit  of 
485,672  francs  in  the  preceding  12  months. 

British  Electric  Traction  Co,,  r.td, — Interim  ilividend  of 
ii  per  '■en*',  on  the  six  per  cent,  cumulative  )iaiticipiiting  prefer- 
ence stock. 

Ish  of  Th.nnet  Electric  Tramways  &  I.i(<htin){  Co..  Ltd 

T)ivirlend  of  2i   rier  cent.,  1p=s   tax.  on   preference   shares   for 
hnlf-vear  ended  Jiih-.  19i)>^.—Finiiiirinl  Tiiiic>.\ 

■  The   Ever. Ready  Co.    (Great  Britain).  Ltd. — Dividend  .it 

♦he  rate  of  7  ner  -ent.  re;  n^n'mi  on  prefer^enee  shares  for  the 
half-ye.ir  ended  September  30th. 

rtance. — The  reoort  of  the  Soriete  Fyreneenne  d'Fnerqie 
pu^t^j,.,,,  „<•  -prnlmife,  for  the  b-t  finanriil  \-e:v  chows  n 
nrc^t  of  .8r,0  IH1  fv,npo.  .-c  (-nmpared  with  onlv  .54S.6,'5n  Imnt-s 
in  the  preceding  12  months. 


Prospectus. — The  Briliah  Thomson-Houston  Co.,  Ltd. — As 
brielly  announced  by  us  last  week,  this  company  has  this  week 
been  oficrmg  for  public  siibscription  au  issue  of  £1.500,000 
seven  per  cent,  mortgage  dcPcnUire  ^tock  at  92i  per  cent.  The 
.stock  lorms  part  of  a  total  authon.sed  issue  of  £3,IX(0.IJ<J(J  stock, 
and  will  be  repaid  on  or  before  May.  1902.  by  the  operation  of 
a  cumulative  smkiiig  fund  l)eginumg  next,  year.  The  redeem- 
able price  between  1931  and  1941  i.s  102J  per  cent,  or  at  par 
at  any  interest  date  thereafter  if  the  company  exercises  its 
right  to  redeem  at  the.se  dates.  The  unissued  balance  of 
£f..500,(Xl(»  will  be  available  for  redemption  of  the  4i  per  cent. 
first  mortgage  debenture  st(K-k,  for  payment  of  notes  which 
fall  due  in  1925,  or  for  the  general  purposes  of  the  company. 
The  prospectus  contains  a  certificate  by  Messrs.  Price,  Water- 
house  &  Co.,  showing  the  profits  for  the  last  .six  years.  The 
average  of  the  last  four  years,  after  deducting  reserves  made 
for  contingencies,  amounted  to  £318,(X10,  or  about  three  times 
the  annual  amount  required  to  provide  interest  and  sinking 
fund  on  the  present  issue.  The  orders  on  hand  at  October 
31st,  1921,  were  over  £3,2.50,000.  The  objects  of  the  present 
issue  are  to  retire  temporary  loans  and  to  provide  for  com- 
pletion of  extensions  of  the  company's  buildings  and  plant  and 
further  working  capital. 

The  subscription  list  was  closed  on  Monday  afternoon. 
Country  applications  received  the  following  morning  by  first 
post  were  considered. 

The  A. E.G.  Dividend. — The  directors  of  the  A. E.G.,  after 

having  set  aside  100,0(X),000  marks  as  a  first  instalment 
towards  the  provision  of  a  works'  maintenance  fund,  report 
net  profits  amountin'j  to  S2,.388,000  marKs  for  1920-21.  as  com- 
pared with  45,707,000  marks  in  the  preceding  year.  The  divi- 
dend proposed  is  at  the  rate  of  16  per  cent.,  as  against  14  per 
cent,  m  1919-20,  and  10  per  cent,  in  1918-19.  The  shareholders 
will  be  asked  at  the  forthcoming  meeting  to  sanction  a  further 
increase  of  2.50,000,000  marks  in  the  ordinary  .share  capital,  to 
be  issued  at  an  appropriate  time  in  the  coming  year. 

Companies  to  he  Struck  off  the  Register. — The 'following; 

are  to  be  strui'k  olT  the  Register  within  three  months,  unless 
cau.se  is  .shown  to  the  contrary  :  — 

I^ooth's  Economiscrs,.   Ltd. 

E.   B.  Magnetos.  Ltd. 

India  Raillt-s5  Traction  Co.,  Ltd. 

Kable   Electrical   Co.,   Ltd. 

r<x:hnical   News.   Ltd. 

Wall. ice  Griffin   Electrical  Co..  Ltd. 

.\ccessories   Manufacturing  Co.,    Ltd.    (registered   November  7th,   1910). 

^nl<'o-Colon■^l    Fnei-.r<.rip'!  Cn..    Ltd, 

Engineers'    Standardised   rublic^itinn*  .\ssociation,    Ltd. 

General    Engineering   Accessories,  Ltd. 

The  French  Cable  Co. — The  shareholders  in  the  Com- 
pagnie  Francaise  des  Cables  Ttil4graphiques  have  now  sanc- 
tioned the  proposed  increase  in  the  share  capital  from 
16,000,000  to  -it.fXW.tXlO  fr..  so  as  to  permit  of  payment  Iwing 
made  for  the  participation  taken  up  in  the  Radii>Francaise.  It 
is  not  expected  that  the  emission  will  be  offered  for  subscrip- 
tion before  January  at  the  earliest. 

Callender's  Share  &  Investment  Trust,  Ltd. — For  the  year 

ended  August  31st  the  total  revenue  wa,-  £18,76(1.  and  after 
paying  debenture  interest,  &c.,  £10,864  remains,  plus  £6,218 
bmught  forward.  £500  is  put  to  re.«erve  and  £7(X1  to  corpora- 
tion tax.  .\  final  dividenil  of  4  per  cent.,  less  tax,  is  reCom- 
itippdnd.  making  8  per  cent,  for  the  vear.  and  carrying  forward 
£6,619. 

New  Issue. — .\ccording  to  The  Tiiiir.-i,  public  subscriptions 
will  next  week  be  invited  for  an  issee  of  £4(K1.000  7J  per  cent. 
mortgage  debenture  stock  of  the  Midland  Counties  Electric 
Supply  Co.  at  96. 

Power    Gas   Corporation,    Ltd. — Dividend    at  the   rate  of 

6  per  cent,  per  annum,  less  tax,  for  the  vear  ended  September. 


STOCKS    AND    SHARES. 


Tdesd.w  Evening. 
The  two  principal  factors  in  the  Stock  Exchange  markets  at 
the  present  time  are  Ireland  and  naval  di.sarmament.  The 
first  is  certainly  the  more  serious  of  the  two.  Possibly  the 
City  has  taken  a  hypcr-cautioiis  view  of  the  disarmament 
proposal,  for  there  .seems  to  be  no  ffreat  enthu.siasm  for  the 
idea,  except  on  the  part  of  thos<>  who  look  some  way  ahead, 
and  who  regard  the  possible  lightening  of  taxation  as  Ijeing 
more  than  comnenstition  for  whatever  risks  may  be  run  by 
scaling-down  the  naval  strencth  of  the  country.  Armament 
shares  are  dullish,  although  showing  recovery  from  the  w-orst. 
The  outstanding  feature  in  the  markets  as  a  whole  is  the 
continued  strength  of  the  purely  inve.stment  stocks. 

Several  tables  which  have  been  given  here  lately  in  con- 
nection with  investment  stocks  and  shares  appear  to  have 
proved  useful  to  readers  who  are  on  the  look-out  for  sugges- 
tions, and  to  others  who  like  to  compare  their  own  securities 
with  what  is  offering  in  the  markets,  .\ccordincly.  the  follow- 
ing eiaht  examnles  of  what  is  obtainable,  at  the  present  time. 
roiiv  be  of  service  a-s  well  as  interest.  Tliis  group  is  coDcern,ed 
with  debentuTO  stocks  and  debentures  :  — 


722 


THE     ELECTRICAL     REVIEW.  [Vol.  S9.    No.  2.296.  November  2.5,  1921. 


;  ioterest   Including 
'    only.  r«dln. 


Anglo-Arg.   Tram.        ga} 
4%  Deb.  j 

C»lenlt»     Eleotrio        97i 

Siipp  >■     6%     l»t 

Mort. 
Couvert.  Reg.  Deb. 


Engli<ai  Elec.  6% 
6-ye'r  Secured 
Notes  Rtg. 

General  Llec.  Co. 
7%  Mort.  Deb. 


Liocasbire  Elec. 
Ligbtand  Power 
7J%  Prior  Lien 
Deb.  ti^sned  at 
95) 

Mersev  Power  Co. 
7J%"Mort.  Deb. 
(issued  at  97) 


Newcastle  -  upon  •  | 
lyue  t^lec.  Sop.  i 
6%    2nd.    Mort. 
Deb.  < 

Sbropsbire,  Wore, 
ana  Staffs.  Elec. 
Power  7}%  10- 
year  guar.  •  onv. 
Deb.  (issued  at 
97). 


April) 


M 

AS 

(£13  6 

M 

rch) 

M 

&  S. 

J. 

*  J. 

(piri  int. 
January) 

19  8  (by  cum. -ink- 
ing fund)  at  IDS  or 
by  purchase. 
Tax  free.  Repay- 
able by  a  cum. (link- 
ing fund  of  (•%  hy 
drawings  at  102  or 
by  purchase.  Right 
t  •  convert  into  ord. 
shares  I  £7  10s.  Ach. 
f'ir£5ord.)belween 
June.  Ii2l.  &  June, 
IQi.s,  inclusive. 
1987  at  10.S%  or 
after  1923  at  103%. 

1963  at  par  by  an- 
nual drawings  by 
means  of  a  «  uni. 
sinking  fund  of  1%. 
Also  after  1981  at 
par. 

)ly  1918  at  106  by 
meansof  a2<;„cum. 
►  inkiug  fund.  By 
drawings  at  105  or 
l.y  purchas*. 
i91i)atl02orearlier 
by  means  of  an  an- 
nual cum.  sinking 
fund.  Guarantetd 
as  to  both  prin.and 
int.  by  the  Salt 
Union,  Ltd. 
1949  at  li  0  or  after 
19  i2  at  102*. 


1931  at  par. 
Guaranteed  as  to 
both  prin.  and  int. 
bythe  British  Elec- 
tric Traction  Co., 
Ltd.  C  >nvertible 
at  any  time  at  the 
holders  option  into 
£110  of  «%  "A" 
ord.  she.  and  £-20  of 
"  B  "  ord.  shs.  for 
each  £100  stock. 


The  market  for  cable  stocks  and  shares  is  inclined  to  sag. 
Eastern  Extensions  and  Globes  are  down  to  16i,  and  Eastern 
Telegraph  ordinary  stock  is  not  much  better  than  163.  No 
change  worth  mentioning  has  occurred  in  Westerns,  but  the 
group  as  a  whole  has  lost  part  of  its  usual  buoyancy.  Some 
people  are  asking  whether  this  is  due  to  the  probable  com- 
petition of  wireless,  having  regard  to  the  recent  extension  of 
the  Ratho  Corporation's  activities  in  the  United  States.  Ru- 
mours, very  vague  and  nebulous,  are  afloat  concerning  a  re- 
markable development  in  connection  with  wireless  telegraphy, 
said  to  be  on  the  point  of  announcement  from  Germany. 

Proprietors  of  cable  stocks  can  afford  to  regard  these  factors 
with  equanimity.  Such  considerations  have  played  their 
part  in  depressing  prices  of  the  cable  companies'  stocks  and 
shares  in  the  past,  but  experience  has  hitherto  provj  i  that 
there  is  plenty  of  room,  in  the  business  world,  for  submarine 
as  well  a.s  for  overhead  work.  It  is  fair  to  assume  that  cable 
companies  have  suffered  in  the  same  way  as  most  other 
industrial  undertakings  from  the  world-wide  depression  in 
trade,  but  the  Stock  Exchange,  at  any  rate,  entertain's  no 
apprehension  as  to  the  probability  of  dividends  being  reduced 
from  the  10  per  cent,  at  present  paid  on  the  ordinary  stocks 
of  the  Eastern  group.  There  is,  of  course,  always  the  chance 
of  companies  which  declare  tlieir  dividends  free  of  tax  making 
such  an  alteration  as  would  involve  payment  of  the  dividends 
less  tax,  though  this,  in  the  case  of  the  cable  concerns,  is 
highly  improbable. 

The  wireless  shares  are  none  too  strong,  the  shares  of  the 
parent  company  being  1/16  easier  at  3  1/3,  the  preference 
having  .shaded  off  to  the  same  price.  Radio  Corporation 
common  are  9s.  9d    and  the  preferred  9s.  3d. 

Electrical  manufacturing  ohares  are  going  quietly.  There 
i>  not  much  change  in  the  prices  this  week.  Electric  Con- 
structions are  unaffected  by  the  declaration  of  an  interim 
dividend  at  tlie  rate  of  6  per  cent.  Last  year  the  dividend  for 
the  full  1'2  months  was  10  per  cent.  General  Electric  "  B  " 
preference  are  better  at  17r.  fid.,  while  the  ordinary  remain 
steady  at  this  same  price.  British  .'Mumimums  have  hardened 
to  14s.  (jd.  Edisons  are  threepence  up  at  .is.  ."W..  but  the  first 
debenture  shed  2  points  to  65,  and  the  preference  at  IBs.  fjd. 
are  lower  on  the  week. 

The  lndia-Rubl>er,  (Jutta-Percha  and  Telegraph  Works 
Co..  in  Its  report  for  the  eleven  months  to  August 
3l8t  last.  showB  a  net  loss  of  £445.000.  By  trans- 
ferring £.3.5().<^lfiC»  from  reserve  and  ad(iing  the  amount 
brought  in  from  last  time,  a  credit  balance  of  i'3.T.<»fH) 
18  realised  to  be  carried  forward.  The  directors  strife 
that  a  very  large  proportion  of  the  loss  is  due  to  the  deprecia- 
tion in  the  value  of  stock,  and  that  the  remainder  is  tb<' 
result  of  the  di^a.'lrous  r-fferts  of  the  coal  strike,  shorfifr 
hotirs  of  work,  labour  difficulties,  and  other  such  causes.  No 
dividend  is,  of  cotfrse.  to  be  paid  on  the  ordinary  shares  in 
respect  of  the  account"!  now  published.  The  price  of  thf 
shares  is  nominally   l'2s.  6d.,  though  actually  it   is  not  as 


g(K)d  as  this,  and  the  melancholy  ligures  have  had  no  effect 
upon  other  companies'  shares. 

The  Briti.sh  Thomson-Houston  Co.  has  made  an  issue  of 
£1.500,000  7  per  cent,  mortgage  debenture  stock  at  9'2i.  brief 
particulars  of  which  were  given  here  hist  week.  The  suij- 
scription  lists  could  have  been  kept  open  until  Thursday,  but 
they  were  shut  on  Monday,  there  lieiug  a  rush  for  the  stock. 
.\  capitalised  dividend,  nut  of  capital  reserves  account,  of  10 
per  cent,  was  paid  on  the  oidinary  shares  in  .Uily,  1920.  Pre- 
viously to  that,  nothing  had  been  paid  on  the  ordinary  for 
17  yeai's;  the  shareholders  received  4  per  cent,  per  annum  for 
nine  inontlis  of  15)02-8.  The  prefereitce  dividends  fell  into 
arrear  from  1904  to  1919.  but  this  was  sati.stied  in  full,  in  .lulv, 
1920.  by  the  allotment  of  '21(I.IKHl  fully-paid  £1  onlinaiy  shares, 
a  sum  of  i;210,(KIO  out  of  cajiital  reserve  acccmnt  having  been 
capitali.s<>d  for  this  purpo.se. 

Electricity  supply  shares  hold  their  prices,  and  Kensingtons 
are  better  at  4J. 

rnderground  stocks  have  moved  up  a  little  after  their 
recent  reaction,  although  the  Income  Bonds  of  the  Under- 
ground Electric  Railways  are  again  a  point  <lown.  The  com- 
pany's ±'10  shares,  however,  have  risen  to  35s.  Brazilian 
Tractions  at  30  are  one  higher,  and  Mexican  Light  and  Power 
1st  mortgage  bonds  at  .53^  have  equally  improved.  Mexican 
Government  bonds  have  been  going  up  by  points  at  a  time  this 
week,  the  buying  being  traced  t(j  New  York  .sources.  T'p  to 
the  present,  however,  the  Utility  companies  have  not  partici- 
Iiated  in  this  attention.  The  rubber  .share  market  continues 
iirm,  with  rubber  itself  still  a  trifle  under  a  shilling  per  lb. 
Engineering  shares  keep  steady,  with  Babcock  &  Wilcox 
'?.  3/lfi.  The  ai'mament  group  is  a  little  shaky,  though  Vickers, 
after  a  dip  to  9s.,  rallied  to  9s.  (id.  Siemens  ordinary  at  ^Is.  3d. 
have  recovered  the  Is.  net  dividend  deducted  a  week  ago, 
and  the  pieference  .shares  at  '25s.  (id.  are  higher  on  the  week. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 

Home  Electricity  CoMPA^'IES. 

Dividend.  Price 

, • ^      Nov.  22,  Rise  or 

1919.  19  "0,  lSr2I.  fall. 

Brompton  Ordinary i2  It  Pg  — 

Charing  Cross  Ordinary         ....  7  8            4^  — 

do.      do.           do.        4J  Pref.    . .  4i  4J           IJ  — 

Chelsea ..  i  6            SJ  — 

City  of  L-mdon 13  14  2(j  9  — 

d  1.        do.         6  per  cent.  Pret. . .  (i  6  17/6  — 

County  of  London        8  8            85  — 

do.             do.    5  per  cent.  Pref.. .  6  6            7|  — 

Kensington  Ordinary 7  9            43  -^  J 

Liordon  Electric. .                              ..  *J  2J           1  — 

do.          do.        6  per  cent.  Pref...  6  6            8  — 

Me  ropolitan 6  7            .SJ  — 

do.                     4^  per  cent.  Pref. . .         4i  4  J          21 J  — 

St.  James'  and  Pall  Mall        . .         . .  12  12            Bj  — 

South  London fi  7             23  — 

South  Metropolitan  Pref 7  7  16/3  — 

Westminster  Ordinary 10  10            6J  — 

TEI-EiiRAPHS   AND    TELEPHONES. 

Anglo-Am.  Tel.  Pref 6  6  82^  — 

do.              Def 14  1*  11  - 

Chile  Te'ephone           fi  6            6i 

Cuba  Sub.  Ord 7  7            7 

Eastern  Extension       10  10  163 

Eastern  Tel  Ord 10  10  imh 

Globe  Tel.  and  T.  Ord 10  10  163  — 

do.        do.          Pref 6  6             91  — 

Great  Northern  Tel 22  24  2.5  — 

Indo-European 10  10  30  — 

Marconi               25  15            1,;,  —  ^^^ 

Oriental  Telephone  Ord 12  12            2  — 

United  R.  Plate  Tel 8  8            6i;  -t-   I'j 

West  India  and  Panama        ,.        ..  Nil  Nil          5/-  — 

Western  Telegraph      . .        . .  10  10  IBJ  — 

Home  Rails. 

O'ltral  London  Ord.  Assented       ..4  4  494  — 

Metropolitan IJ-  U  2S4  -^  * 

do.          District            ..         ..  Nil  Nil  16  -  « 

Underground  Electric  Ordinary     . .  Nil  Nil          IJ  -f  J 

do.            do.        "A"..        ..  Nil  Nil         B/-  — 

do.            do.    Income..         ..         4  3  664  —1 

Foreign  Trams,  &c, 

Anglo-Arg.  Trams,  First  Pref.        ..        64  1''4          9g  — 

do.           do.       2nrt  Pref.           ..  Nil  54           2^  — 

do.           do.       6  per  cent.  Deb.        5  5  64^  — 

Brazil  Tractions           Nil  N)l  lO  -t-l 

British  Columbia  Elec.  Rly.  Pfc»...         S  6  !J8  — 

do.           do.           Preferred..         6  9.^/-  T,\.  — 

do.           do.            Deferred     .         3  124/-  63  — 

do.           do.            Deb            ..         4i  4J  fi8J 

Mexico  Trams.  5  per  cent.  Bonds  . .  Nil  Nil  52  — 

do        do.  6  per  cent.  Bonds  ..  Nil  MI  S6  — 

Mexican  Light  Common                  ..  Nil  Nil  10  — 

do.             Pref.              ..         ..  Nl  Nil  26  -^ 

do.            Ist  Bonds     ..        . .  Nil  6  634  +1 

MANrFACTI-IUNO    COMPANIES. 

Babcock  4  Wilcox          16  16            2  s  — 

British  Aluminium  Ord 10  10  14/1  -f  9d. 

B-ilisb  I   sulatedOid 15  IB            14 

Callenders                      16  15            18  — 

64  Pref 64  64  18/9  — 

Cr^mpton  Ord 10  10  H/6  — 

Edison-Bwan                                       ..  10  —            6/8  +83. 

do.      do.    5  per  cent.  Deb,        ..         6  6  66  —2 

J  lectric  Construction 10  10  17/6xd  +  6d. 

English  Eleotrio            8  K  10/-  — 9d. 

do.             Pref 6  6  18/9  +  ^g 

Gen.  Elec.  Pref 6i  6J  17/  +63. 

do.        Ord 10  10  17/6  -f9d. 

Henley 16  15            H  -f9d. 

do.      44  Pref 44  4i          84  +  ■j', 

India-Rubber 10  —              I  —  X 

Met.-Viokers  Pref 8  8           l\J  — 

Siemens  Ord 10  10  •>l.'„xa  — 

Telegraph  Con.  . .  20  20  21J  — 

•  Dividends  paid  free  of  Income  Tax. 
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POWER    FACTOR.— ni. 


By  E.  W.  DOREY,  A.M.I. E.E. 


Capital  outlay  is  not  the  only  item  influenced  by  low 
power  factor,  there  being  the  important  question  of  in- 
creased running  costs  due  to  increased  losses  iu  the  gene- 
rating plant  and  distribution  system,  and  also  bad  volt- 
age regulation. 

The  following  table  shows  the  value  of  current  in  a 
•circuit  with  varying  power  factor ;  — 

Power  factor  ...  1.0  0.9  0.8  0.7  0.6  0.5  0.4  U.3 
Total  current  ...  100  111  12o  143  167  200  250  bya 
Idle  current        ...      —      11      25      43      67    100    150    233 

At  70  per  cent,  power  fartor  all  current-carrying  playif,  viz., 
generators,  transformers,  switchgear,  and  cables,  must  be  43 
per  cent,  greater  than  would  be  necessary  at  unity  p.f.,  or  in 
other  words,  30  per  cent,  of  the  total  current  in  the  mains  is 
idle  [so  called  wattless),  but  heats  up  all  current-carrying 
plant. 

The  fuel  costs  of  an  electricity  supph'  undertaking 
may  be  as  nxuch  as  SO  per  cent,  of  the  total  running 
costs.  Considerable  capital  expenditure  will  often  be 
incurred  in  the  installation  of  more  efficient  plant  in 
the  power  station  to  reduce  the  generation  cost  per  unit 
sent  out  by,  say,  5  per  cent.,  as  thereby,  with  80  per 
cent,  fuel  costs,  the  overall  generator  costs  could  be 
reduced  by  4  per  cent,  of  the  total.  Supposing  the 
number  of  units  sent  out  is  20,000,000  and  cost  per  unit 
sent  out  .8d.,  then  4  per  cent,  saving  is  the  equivalent 
of  approximately  £2,660  per  annum  capitalised  at  10 
per  cent. ;  this  equals,  say,  £26,000. 

The  revenue  of  an  undertaking  is  derived  from  the 
units  sold  and  metered  on  the  consumers'  premises,  and 
therefore  the  losses  in  the  distribution  system  play  an 
important  part  in  fixing  the  rate  charged  per  unit. 
Low  power  factor  means  increased  losses  both  inside  and 
outside  the  generating  station,  and  under  otherwise 
e(}uivalent  conditions  a  system  with  an  average  jmwer 
factor  of  60  per  cent,  nmst  charge  more  per  unit  than 
one  with,  say,  90  per  cent,  power  factor,  as  the  current 
flowing  is  as  167  to  111  (see  table  above);  low  power 
factor  is  therefore  as  vitally  the  concern  of  the  con- 
sumer as  of  the  supply  undertaking. 

A  consideration  of  the  following  points  shows  how  the 
losses,  and  therefore  the  fuel  costs  per  unit,  sold,  are 
affected  by  low  power  factor. 

Steam  Turbines  (or  other  prime  movers). — If  the 
driven  alternator  is  designed  for  80  per  cent.  p.f.  and 
the  station  p.f.  is  60  per  cent.,  it  follows  that  the  set 
cannot  be  run  at  more  than  75  per  cent,  of  full  kW 
load,  owing  to  kVA  limitation  of  the  alternator  ;  this 
means  greater  steam  consunqition  per  unit,  and  possibly 
running,  say,  three  sets  where  with  high  p.f.  two  would 
do.  The  losses  may  quite  easily  l)f  increased  in  such 
circumstances  by  2-4  per  cent. 

Alternators. — The  following  table  shows  the  ajjproxi- 
mate  percentage  increase  in  excitation  of  modern  alter- 
nators due  to  low  power  factor  :  — 

Power  factor         1.0         O.H         O.S        0.7 

Per  cent,  excitation        ...        KH)        Hit;        11(1        112 

With  the  excitation  value  about  1  per  cent,  of  the 
kW  output  of  the  machine,  this  item  is  not  very  con- 
siderable, but  it  all  adds  to  the  losses. 

Mains  Losses. — The  increase  in  the  mains  losses  witli 
low  power  factor  is  usually  the  greatest  factor  of  all,  as 
the  losses  vary  directly  as  the  square  of  the  current. 
There/ore,  with  70  per  cent,  power  factor,  the  losses  are 
approximatehj  double  those  at  tttiity  p.f. 

'I'aking  as  an  example,  a  single  high-pressuro  feeder 
between  two  points  with  unity  power  factor  and  a  cur- 
rent of,  say,  100  amps.,  tae  o'li  losses  are  found  to  be 
approximately  30  kW,  or  30  units  per  hour  ;  then  with 
60  per  cent,  power  factor  the  current  will  rise  to  1 67 
amps.,  and  the  losses  will  increase  as  100''  :  I67\  i.e., 
the  losses  would  be  30  kW  x  I67'/100'  =  84  kW,  an 
increase  in  the  mains  losses  of  not  less  than  180  per 
cent.     The  difference  of  54  kW,  s*y,  for  eight  hours  a 


day  and  300  days  a  year,  equals  approximately  130,000 
units,  which,  at  Id.  per  unit,  equals  £540,  or  capitalised 
at  10  per  cent.,  i;.">,400.  An  investigation  of  the  reduc- 
tions of  mains  losses  possible  by  improvement  of  power 
factor  is  well  worthy  of  the  closest  consideration. 

Transformer  Losses. — Transformer  losses  are  a  very 
considerable  item  in  the  total  losses  of  the  distribution 
system,  and  there  are  two  points  to  consider:  — 

1.  The  increased  losses  due  to  the  necessity  for  bring- 
ing into  circuit  additional  transformers  to  meet  in- 
creased kVA  demand  with  low  power  factor. 

2.  The  increased  losses  in  the  transformer  itself  due 
to  low  power  factor. 

Thus,  a  load  of  1,000  kW  at  unity  p.f.  could  be  dealt 
with  by  two  500-kVA  transformers,  and  the  losses  would 
be  about  1.6  per  cent,  of  the  kW  output,  i.e..  16  units 
per  hour.  At  70  per  cent,  p.f.,  1,430  kW,  a  third 
500-kVA  transformer  would  be  switched  in,  thus  in- 
creasing the  losses  to  a  total  of  about  2.35  per  cent,  of 
the  kW  output,  i.e.,  23.5  units  per  hour.  The  increased 
losses  are  therefore  approximately  7.5  units  per  hour, 
and  in  a  year  would  be  perhaps  as  much  as  25,000  units. 
By  the  judicious  installation  of  plant  for  the  improve- 
ment of  power  factor,  it  should  be  possible,  in  the 
majority  of  cases,  to  reduce  the  losses  in  both  generation 
and  transmission  by  a  considerable  percentage.  A  re- 
duction of  these  losses  must  result  in  a  lower  price  per 
unit  sold.  The  important  bearing  of  power  factor,  not 
only  on  capital  expenditure  but  on  the  losses  in  the 
generation  and  supply  of  electrical  energy,  is  receiving, 
and  must  continue  to  receive,  increasing  attention  on 
tlie  part  of  supply  engineers. 

Is  it  conceivable  that  any  supply  undertaking  (and 
there  are  such)  can  continue  to  operate  on  sound  com- 
mercial lines  with  an  overall  po^^er  factor  of  60  per 
cent.,  when  of  every  167  kVA  in  the  mains  67  kVA  is 
idle  ?  The  consumer  is  to  blame  for  low  power  factor, 
and  the  consumer  must  be  made  to  iiav  for  it. 


ELECTRICAL     EXPORTS     OF     THE     UNITED 
STATES. 


Bf.low  are  given  the  values  (and  quantities  where  available) 
of   electrical    machinery    and    appliances   exported    from    the 

Unit<>d  States  of  America  during  1920,  showing  the  principal 

countries  of  destination.  For  purposes  of  comparison  the 
fisures  for  1919  are  adilod.  and  notes  of  increases  or  decreases 
are  made. 

1919  1920       Inc.  or  Dec. 

Dynamos  or  generators. —  Dol.  Dol.                 Dol. 

Total             ...  -5,800,ai0  7.796,000     -1-  1.996.0tK) 

To  Pi-ance              782,tX)0  615,00tt     -      167.00O 

„  Italy       344,000  245,000     -        99.(.XKi 

,,.Nor\\av             141.0tX>  161,aX)     -t-       20.tXtO 

„  Cireat  IBritain 92,(XX1  152,000     +       tXlOtXi 

,,  Canada             775.1X)0  7tX>.0(Xl     -        75.tXHi 

.,  Mexic>o              rSo.OOO  209,(XX>     +        74.01X) 

..  Cuba.                  :iti8.tXXi  637.01X)     -f      269.tXX1 

,.  Argentina          Jll.lXXt  71.aX)     -        40,(XX) 

,,  Brazil     1.57.tXX)  193.(XX1    -f       36.tXX) 

..  Chile       66.0tX)  315,0(X)     +      249.(XXt 

„  Uruguay           131.0(Xt  70,0tX>     -        61,(XX) 

..  China                314.0tX)  714.000     -f-      4(X>.lXX) 

..  Hong  Kong     91  .(XV)  104.(XX1     +        13.000 

..  India       14(i.000  7S\^.(XX)     +      di2.CXXI 

..  .lapan      1.0,54.lXX)  l,4t>3.(XX)     -I-      349,(XK) 

.,  .'Vu.stralia            156,000  167,tXX)     +        ll.tXX) 

,,  Briti.*  S.Hith   Afri.a,,  22,0(X)  70,0(X)    +       48,000 


Carbons. — 

Total 

...      1.392,tX)0 

1.478,000 

-h 

80.000 

To  Italv        

45.tXX> 

tW,«X) 

+ 

18.000 

..  Norway 

101,(XX1 

lti.(XXl 

— 

85.1XX) 

,,  Cireat  Britain  ... 

83,0(X) 

74.0(H> 

_ 

9.(XX'» 

,,  Canada 

7.59,000 

Oii-^.OiX"* 

+ 

179.000 

,,  Japan      

73,000 

132,0a"> 

+ 

59,000 
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Batteries. — 

Total 

To  Norway 

,,  Great   Britain 

,,  Canada 

.,  Cuba 

,,  Argentina 

.,  China      ... 

,,  Australia 

,.  New  Zealand  ... 

,,  British  South  .\lrif 

.,  Briti.sh  India    ... 

..  Brazil      

,,  Mexico 

..  Spain       

..  France 
Fans. — 

Total  No. 


Nn. 


1919 

Del. 

...      5,998,000 

212.000 

5-26,tX)0 

...      1.780.000 

27C.tXK) 

377.000 

153.0(KI 

412.000 

229.000 

1  ..         311.000 

145,000 

163.000 

175.000 

02,000 

84.000 

76.500 
...      1.421.^0 
'22,000 
289.000 
5.000 
91,000 
12,000 
278,0(X) 
12,600 
322.000 
2,500 
49,000 
pparatiiK. — 
...      1,580,000 
274.00(1 
107,000 
314.0(KI 
Oo.rtKi 
m.m> 
79,(I(KI 
65.000 


1920 
Del. 

6.634,000 

79.000 

469,000 

1.834.000 
406,000 
448.000 
147,000 
365.000 
227,000 
251,000 
230,0)0 
190,000 
.•i02.000 
206,0lK) 
114.000 


Inc.  or  Dec. 

Del. 
+     636,000 
-      133,000 

57,000 
+  54.000 
+     130,00(( 

71.000 


+ 


To  Canada,    Nn. 
$ 
,,  .\rgentina,    Nn 
$ 
,.  China,    No. 
$ 
.,  British  India, 

..  Cuba.   N(i. 
$ 

Hfuting  mitl  end/,- 
Total 

To  Norway 
,,  Great  Britain 
.,  Canada 
,,  .Argentina 
,,  .Japan 
,,  .Australia 
..  Mexico    ... 

Insulated  trire  and  rnhlex. — 

Total              ...  ti,815,000 

To  Belgium            116,000 

,,  Denmark           230,000 

,,  Prance              135,000 

,,  Netherland.s     473,000 

,,  Norway             1.671,O0(J 

..  Portugal           110,000 

,.  Spain      107,000 

.,  Sweden             139.000 

..  Great  Britain 258.000 

,.  Canada             198,000 

..  Mexico              IWO.OOO 

.,  Cuba      550,000 

..  Argentina         691,000 

..  Brazil     979.000 

,.  Chile       300.000 

.,  Colombia          53,000 

,.  Peru        144.000 

..  Uruguay           278,000 

„  China      311.000 

.,  Japan     72,000 

..  British  India 192,000 

..  Dutch  East  Indies    ...  292,000 

„  Australia           128.000 

..  New  Zealand 25,000 

,.  Philippine  Islands     ...  291.000 

.,  British  South  Africa...  'i33,0(X» 
InterioT  wiring  supplies  and  fixtures. — 


Total 

To  Norway  

.,  Canada 

,.  Mexico 

.,  Cuba      

,,  Argentina         

,,  Brazil     

Metal  filament  lamps. — 
Total    No.     .. 
$ 
To  Italy.   No. 

$        

,.  Canada.    No 

$ 

,,  Mexico,  No 

$      

,.  Ciibn,  No 

$  

,.  Argentina.  No. 
$ 
,.  Brazil.   No 

,,  .Australia.    No. 
$ 
,.  British  South  Afrita, 

Lamps,  arc  

,,        carbon   filament. 


+ 


72,200  - 

1 ,365,000  - 

U.OOO  - 

116,000  - 

6.000  + 
138,000 
4,00(t 

83,0lKl  - 

16,000  + 

344.0tH)  + 

lO.tXiO  + 

192,000  + 


1,801,(XJ0  + 

198.000  - 

152,000  + 

346,000  + 

108,000  + 

79,000  ~ 

139.000  + 

112,0I.K1  + 

8,209,0(Kl  - 

73,000  - 

58.000  - 

1 02.000  - 

298.000  - 

592.000  - 

38,000  - 

78.000  - 

125,000  - 

450,000  + 

271.000  + 

586.000  + 

944,000  + 

465,000  - 

1.267,000  + 

136,000  - 

98,000  + 

165,000  + 

55.000  - 

562,000  + 

49.000  - 

186,000  - 

112,000  - 

55,000  - 

80,000  + 

431,000  + 

34,000  - 


6,000 
47.000 
2,000 
60.000 
85,000 
27,000 
127.0tH) 
144,(KKi 
30,000 

4,300 

56.0a) 

11,000 

173.000 

1,000 

47,(KI0 

8.00O 

195,t)00 

3,400 

22,000 

7,500 

14;3,O00 


221,0110 
76.000 
45.000 
32,000 
13.000 
17,000 
60.00(1 
47,000 


606.000 

43,000 

172,000 

38,000 

175.000 

1,079.000 

72,000 

29,0ai 

14,000 

192.000 

73,000 

246,000 

394.000 

226.000 

288,00(.) 

164,000 

45.000 

21,000 

223,000 

251,000 

23, two 

6,000 

180,000 

73,000 

55,000 

140,000 

199.000 


2,319.0(XJ 
107,00(J 
493,000 
1;>3,00(» 
221.000 
3.54,000 

17,072.000 

4,074,000 
.583.000 
198.000 

3.061,000 
902.000 

].632,(J00 
.352.000 
984.000 
310.000 

1.424.000 
448.000 

2.087,000 
(■,m7,000 
!i.",f;.oOf( 

2l2.(KiO 

0.     l.y.iMi 

$     Ml.«l») 

1 7,00*1 

203,WK) 


3,386,000    +  1,007,000 


43,000 

- 

64,000 

9.57,000 

+ 

464,000 

209.000 

+ 

56.000 

379,000 

+ 

158.000 

163,000 

+ 

9.000 

252,000 

+ 

5,000 

16,143,0(X) 
4.0.52.000 

330.000 

81.000 

3,907.000 

974,000 
1,146,000 

317,000 
2,074,000 

606,000 

eas.ooo 

1.53,000 

2.249,000 

465.000 

479,0fXi 

117,0(Ki 

2-15,000 

69,00(J 

25,000 

n5,0(J0 


Ma^tielos,  sparkin 
Total 
To  Italy       •■• 

,,  Great  Britain  ... 

,.  Canada 

,,  Argentina 

,,  India       

,,  .Japan      

,,  .\ustralia 

.,   New  Zealand   ... 

,,   British  South  .\lriia 


1919 
plugs,  dc. —  Dol. 
...      3,03o,0a) 


929.000 

622.000 

253.000 

117,000 

846.000 

72,0(XI 

486.fXXi 

35,(XH» 

1.090.000 

296.000 

741.000 

295.000 

7.38.000 

222.000 

477,000 

115,00fl 

244,000 

58.000 

8.000 

88,000 


.Miier.f  uiul  lueasuniig  intili 

Total 
To  Canada  

.,  .■Vrgontiua  

,,  Brazil     

..  China      

,,  Japan      

,.  Italy        

,,  Australia  

Motors.— 

Total 
To  Franco  

,,  Great  Britain 

,,  Canada 

,,  Mexico 

,,  Cuba       

,,  Brazil      

,,  China      

,,  India       

,.  Japan      

,,  Belgium 

,.  Italy        

,.  Spain      

,.  Argentina  

,,  Australia  

Itlicostats  niul  ronlroUem.- 

Total 
Switches  and  accessories.— 

Total 
1'eAegrapii  apparatus. — 

Total 
To  Creat   Britain 

..  Canada 

,.  Japan      

Telephones. — 

Total 
To  France 

,.  Italy       

,,  Netherlands      

..  Norway  

,.  Spain       

,,  Great  Britain 

,,  Canada 

,,  Brazil     

,,  China     

,,  Japan      

,,  Dutch  East  Indies     ... 

,,  Australia  

,,  New  Zealand 

Transformers. — 

Total 
To  France 

..  Italy       

,,  Netherlands      

.,  Spain      

..  Mexico  

,,  Brazil      

„  Chile      

,,  China       ...         

,,  Japan      

,,  Australia 

,,  Canada  

,.  India      

.HI  other  electrical  machi- 
nery and  appliances 
{except  locomotives)     ... 


526,000 
195.000 
633,000 
128,tXI0 
101,000 
180,000 
278,000 
89,000 
>s5,0tXJ 

niunl.i.  - 
2.>S0l,(HJO 
■102,000 
20S,000 
327, (HX) 
13(;,(KNI 
(Vtll.lHIU 
OD.OOO 
2IS,000 

10.635,000 
591,000 
877,000 
1,611.000 
428,(.X10 
505,000 
.544,000 
443,0CHi 
572.000 
1, 068, (XX  t 
I53.0a» 
I43,0(H» 
344.(XK;» 
317,000 
760,000 

515.000 

3.565.000 

«)1,000 
200,000 
198,000 
97,000 

3,783,000 
197,000 
2(.)4,000 
157,000 
189,000 
167,000 
233.000 
678,000 
380,000 
158,000 
120.000 
66,000 
182.000 
132,000 


1920 
Dol. 

3,601.000 
144.000 
365.000 

1,030,000 
186.000 
210,000 
126,0(Xl 
161,000 
119,000 
l08,0tXl 


Inc.  or  Dec. 

Dol. 
+      566,000 

-  382,000 
+  170,000 
+  397,000 
+  58,000 
+      109,tXX» 

54,000 

-  117,(KX» 
-t  30,000 
t         23.0(Xl 


i,li77,0(JO  - 

■180,0<XI  + 

06,000  ~ 

rs-ixm  - 

148,000  + 

441,000  - 

io2,aio  + 

111.000  - 


214,0(X) 
87.000 

142,0(.X) 

195,000 
12,000 

198,(XX) 
3.00O 

107,IXXJ 


13,422,(KKI 

701,(KX) 

1,240,000 

2,4(M,tXK) 

,S98.(XXl 

il72,(XXI 

449,000 

557,000 

477.01X) 

1,486,000 

704,(l(XJ 

406,000 

426,000 

318,0(X) 

660,0(X) 


+  2,787,000 
+  110,(XX» 
+  ,363,000 
+  793,1X10 
30,IKHI 
+  467.(XlO 
95,(X)(t 
114,000 
95,000 
418,000 
551,000 
263,000 
82,000 
1.000 
100,000 


708,000    +      193,000 


4,439,(XI0     +     874.000 


714,(XI0 
66,000 
84  .OU) 
73,0(.Hl 


+ 


3,899,001.) 

27,000  - 

132.000  - 

10,000  - 

20,000  ~ 

129.000  - 

276.000  + 

810,000  + 

408,000  + 

234.000  + 

76.000  - 

143,000  + 

188,000  + 

77.000  " 


117,000 

134,000 

114,000 

24,000 

U6.000 

170,000 

72,000 

147,000 

169  000 

38,000 

43,000 

132,000 

28,000 

76,00-: 

44,000 

77,000 

6,000 

55.000 


3,788,000 
194,000 
224,000 
144.000 
230,000 
235.000 
538,000 
241.000 
193.000 
366,(.XKI 
273,000 
132,000 
116,000 


4,803,000 
125,000 
30.000 
18,000 
331,000 
214,000 
565.000 
60,000 
330,000 
455,000 
254,000 
107,000 
748,000 


+  1,015,000 
69,000 

-  194,000 

-  126,000 
+   101,000 

19,000 
+   27, (XX) 

-  181,000 
+  147,000 
+   89,000 

19,000 
+  35,000 
+   632,(XX) 


27.827.000    32,868,000    +  5,041,000 


riiiid    total    of    electrical 

machinery   and  appliances 

(cxcepl  locomotives)     ...     89,0!)(l,0(H»  lO2,(HX),0(X)     +12,910,000 


Locomotives,  electric- 
Total 


836.000         880,(XX.)     +       44,000 


New  Cable  Armouring. — Dagens  Nyhctcr  learns  that  the 
Siemens-Scliuckcrt  group  has  bought  the  patent  rights  for 
('■crinany  of  the  new  alloy  for  cable  armouring  invented  by  M. 
Stenquist,  an  engineer  in  the  service  of  the  Swedish  Stato 
Telephone   UUice.— Keu/er's    Trade  Service   (Stockholm). 
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CHINA'S    INDUSTRIAL    FUTURE. 


A    Promising    Market    for    Machinery. 


TuE  ivptirt  ou  tlie  tiadi;  situation  iij  Ghiua*,  to  which 
relei'i'iice  is  made  m  a  leaderette  appearing,'  iu  this  issue,  shows 
that  Cuiiia  IS  bet'iumiig  to  utUise  uer  own  raw  iiiuterials  hy 
maoutactunug  lor  herself  many  of  the  goods  which  she  haa 
previously  had  to  import  from  abroad,  'lue  standard  of  living 
18  I'isiug.  ine  people  have  overcome  to  ii  large  extent  their 
traditional  dislike  and  suspicion  of  foreigners  and  foreign  ways, 
and  are  rapidly  assimilating  Western  customs  and  Western 
modes  of  living;  consequently  foreign  style  gtxids  are  ceasing 
to  be  luxm'ious  and  becoming  necessaries. 

In  Mr.  Fox's  opinion  these  tendencies  will  redound  to  the 
advantage  of  British  trade,  for  the  Chinese  while  relying  more 
and  more  on_their  own  industries  to  supply  the  wants  that 
intercourse  with  foreign  nations  has  created,  will  purchase, 
far  more  freely  than  they  have  done  in  the  past,  tue  better 
class  of  goods  that  they  cannot  produce  at  home.  In  the  Jiro- 
cess  of  this  industi-ial  development  there  will  be  a  demand 
for  every  description  of  foreign  machinery  and  mechanical 
apphances  which  should  keep  British  manufacturers  busy 
for  many  years  to  come. 

The    report   mentions   a    uuinbcr   of    lail- 
H  ail  way  way    schemes   in    progress    or    in    conteiu- 

Scliemes.  plation,  that  which  is  most  urgently  needed 

Iteing  probably  the  completion  of  the  Han- 
kow-Canton line,  work  on  which  has  long  been  interrupted 
owing  to  linancial  difficulties  and  disturbed  political  comlitious 
in  the  southern  provinces.  There  is  still  a  gap  of  about  '27U 
miles  between  the  railheads  at  Chu  Chou  in  Hunan  and  Hsiu 
Chow  in  Kuangtung,  and.  owing  to  the  hostility  existing  be- 
tween the  governments  of  the  respective  provinces,  attempts 
to  continue  constructional  work  have  hitherto  proved  unsuc- 
cessful. It  is  reported,  however,  that  a  definite  arrangement 
has  now  been  arrived  at  for  financing  the  continuation  of  the 
Hunan  .section  to  Henchow,  funds  to  a  total  amount  of 
.$400,000  being  set  aside  each  month  from  the  revenues  of 
the  Peking-Hankow,  Tientsin-Pukow,  Peking-Mukden,  and 
Peking-Suiyuau  railways,  and  that  work  will  be  started  im- 
mediately. 

It  may  be  mentioned  that  valuable  work  was  accomplished 
last  year  by  a  corninission  of  railway  experts^  appointed  by 
the  Ministry  of  Communications.  The  Commission,  which  had 
the  assistance  of  six  foreign  advisers,  collected  much  useful 
information  with  regard  to  China's  railway  system,  having 
particularly  in  view  the  need  for  devising  means  to  standard- 
ise railway  equipment. 

The  coal  mining  industry  has  made  con- 
Coal  and  Iron      siderable  strides  during  the  past  lew  years; 
Production.        the  reserves  of   iron  ore    are  reckoned    at 
about  1,000  nnlhon  tons.     Under  contracts 
with  Japanese  smelteivs,  the  latter  hold  options  on  the  output 
of  many  of  the  mines  m  China  up  to  a  total  of  approximately 
1,000,000  tons  per  annum,    but   owing  to  the   industrial    de- 
pression in  Japan  since  the  war  these  options  ha\e  not  been 
fully  exercised  during   the  past  few   years.     With   a   business 
revival  in  Japan,  however,  the  export  of  ore  to  that  country 
will  probably  increase  rapidly.    At  the  same  time  the  develop- 
ment of  the  smelting  industry  in  China  is  also  growing,  and 
it  much  larger  production   of  ore  is  anticipated  in   the   near 
future.    The  following  is  a  list  of  iron  works  already  in  opera- 
tion or  to  be  erected  within  the  next  few  years  :  — 
.\pprox.  capacity 
Name.  in  tons.  Date  of  opening. 

Hanyang       150,000        ...        In  operation. 

Tayeh  :i40,000        ...        End  of  19'21. 

Penchihu       80,000        ...        In  operation. 

Anshanchan 100,000        ...        Partly  in  operation. 

Lungyen        80,000        ...        End  of  1921. 

Yangtse  Engineering        '20,000        ...        In  operation. 

Kungch'angling       ...        30,000        ...        1922  (?). 

Chinwantao  ...        80,000        ...        1922  (?). 

After  referring  to  the  hindrances  which 

Manufacturing  have  occurred  to  development  during  the 
Enterprises.  past  two  years,  particularly  the  disturbed 
condition  of  the  country  and  the  difliculty 
of  obtaining  machinery,  the  report  [loints  out  that  China's 
industries  have  by  no  means  stopjied  growing,  and  a  journey 
through  the  country  by  rail  or  river  reveals  the  transfonnation 
that  is  everywhere  taking  place  in  her  cities,  which  are  rapidly 
losing  their  mediaeval  appearance  and  changing  into  busy 
hives  of  modern  industry.  Shanghai,  Hankow,  Tientsin  and 
Canton  lead  the  way,  but  in  almust  every  provincial  capital 
and  considerable  commercial  centre  throughout  the  land, 
modern  mills  and  factories  are  springing  up  which  are  turning 
out  iu  ever  increasing  (]uantities  articles  which  China  has  iu 
past  years  been  obliged  to  import  from  foreign  countries.  The 
hindrances  to  .development  above  referred  to,  though  still 
existent,   are  less  serious  than  they   were.     Comnumications 


are  slowly  improving — that  the  Chinese  have  at  least  coine  to 
ieali.se  the  importance  of  roads  and  load-building  is  notice 
aiile  m  the  neighbourhood  of  every  large  town — attempts, 
spasmodic  but  of  hopeful  augury,  are  being  made  in  the  cotton 
and  silk-producing  districts  to  improve  the  quality  of  theee 
wiluable  products,  and  the  successful  working  of  some  of 
China's  newest  mills  and  factories  compels  the  admission 
that  the  Chinese  are  at  last  beginning  to  understand  the  value 
of  efficient  organisation  and  honest  management. 

Among  the  more  important  industrial  enterprises  may  here 
be  mentioned  : —  Cotton  .spinning  and  weaving  mills,  flour. 
Dean  and  oil  mills,  iron  and  steel  works,  shipbuilding  and  engi- 
neering works,  cement  works  and  paper  mills. 

During  the  last  decade  Shanghai  has  be- 

The  Industries     come  a   manufacturing  centre  of  consider- 
of  Shanghai.       able  importance,  its  local  industries  now  in- 
cluding 25  cotton  mills,   10   flom-  mills,  15 
silk  mills,   paper,  oil,  and  timber  mills,   cigarette,  soap,  and 
candle  factories,  a'Jirewery  and  .several  aerated  water  factories, 
and  five  .shipbuilding  yards.       The   report  cfmtains  statistical 
and  other  data  regarding  the  success  ot  the  electrical  under- 
taking, taken  from  reports  of  the  Chief  Electrical  Engineer. 
Bearing    in   mind    what    has   been    said 

The  Import  of  about  the  growth  of  manufacturing  Indus 
Machinery.  tries,  it  is  not  surprising  to  find  that  imports 
of  machinery  rose  from  4.6  million  Haikwan 
taels  in  1913  to  22.3  million  Haikwan  taels  in  1920.  Practically 
every  class  of  machinery  is  now  in  demand,  and  it  may  be 
said  that  China's  orders  are  only  restricted  by  the  limited 
abiUty  of  Great  Britain  and  America  to  supply  her  wants.  The 
following  list  of  some  of  the  principal  lines  imported  last 
year  give  some  indication  of  the  requirements  of  this  market : 
—Machinery  for  cotton  mills,  cigarette  factories,  tlour  mills 
and  oil  mills,  boilers  and  engines,  knitting  and  sewing  ma- 
chines, hand  and  machine  tools,  railway  materials  (rails, 
sleepers,  rolling  stock  and  locomotives),  telegraph  and  tele- 
phone materials,  electric  power  plants  (including  cables,  in- 
sulated wire,  motors  and  meters,  switches  and  transformers), 
motor-cars,  motor  cycles,  motor  trucks  and  motor-car  acces- 
sories. 

The  increased  sale  of  electrical  materials  is  especially  inter- 
esting, imports  having  risen  from  2.3  million  taels  in  1913 
to  6.3  millions  in  1920.  Nearly  every  large  city  in  China  is 
either  provided  w'ith  an  electric  installation  for  hght  and  power 
purpo.ses  or  is  in  treaty  for  one,  and  private  power  stations 
and  .small  elrcti-ic  power  plants  for  household  use  are  becoming 
increasingly  popular.  Japan  still  has  the  bulk  of  the  business 
in  the  cheaper  kinds  of  electrical  accessories,  although  the 
competition  of  Chinese  lamp  factories  in  Shanghai  a.nd  else- 
where is  beginning  to  make  itself  felt.  British  manufacturers 
.•f  electrical  materials  are  now^  well  represented  in  China, 
and  would  secure  a  larg<^  share  of  th(>  business  offering  if  they 
could  rely  on  prompter  shipinent,s.  As  it  is  they  have  some 
difficulty  in  meeting  American  competition. 

Reference  is  made  to  the  keen  competition  of  the  .\mericans 
in  the  engineering  trade,  wliich  is  especially  serious  in  the 
matter  of  the  supply  of  locomotives  and  rolling  stock  to 
Chinese  Ciovernment  railways.  It  is  reported  that  contracts 
have  been  signed  by  American  linns  which,  while  guaran- 
teeing delivery  in  from  six  to  nine  months  under  penalty,  pro- 
vide for  payment  being  extended  over  a  period  of  five  and  even 
as  much  as  seven  years.  It  is  obvious  that  no  British  manu- 
facturer or  merchant  house  could  alTor.l  to  grant  such  liberal 
terms  without  some  strong  financial  backing,  and  the  question 
arises  whether  the  time  has  not  come  to  consider  the  estab- 
lishment of  an  AngkvChinese  Industrial  Bank  which  would 
assi.st  our  manufacturers  in  financing  large  contracts  invol- 
ving deferred  payments.  It  may  be  noted  that  similar  banks 
have  been  formed  hy  the  Jajxinese,  Fi-ench.  Italians,  and 
quite  recently  by  the  .Americans. 

It  is  very  .satisfactory  to  note  that  Britisli  manufacturers 
are  taking  an  active  and  intelligent  interest  in  the  China 
market,  and  that  the  reputation  of  their  goods  is  second  to 
Bone. 


•  "  Situation  of  China."    Department    of    Overseas  Trade. 
H.M.  Stationery  Office.    Is.  9d. 


The  Henley  AViring  System. — In  view  of  the  discussion  in 
connection  with  the  use  of  lead-covered  wiring  systems  which 
has  been  going  on  for  some  time  in  our  "  Correspondence  " 
columns,  the  arrival  of  a  booklet  i.ssued  by  Messrs.  W.  T. 
Hi'.M.KV's  Tr.i.Eon.\PH  Works  Co.,  Lti>.,  is  very  opportune. 
I'^aults  which  have  been  reported  by  correspondents  were 
practically  all  due  to  faulty  erection,  and  this  booklet  is 
designed  to  educate  or  assist  contractors  on  this  important 
point.  Bonding  and  earthing  are  particularly  emphasised  in 
an  opening  "  warning."  Such  details  as  fixing  to  various 
surfaces,  stripping,  and  jointing,  are  fully  dealt  with,  and.  in 
addition,  numerous  wiring  diagrams  for  ordinary  and  peculiar 
circuits  are  included. 
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NEW     ELECTRICAL    DEVICES,     FITTINGS,    AND     PLANT. 

Beadert  are  inriUd  to  svbmit  partieidars  of  new  or  improred  devices  and  apparatia,  wMck  will  be  puilithed 
if  eormd«red  of  tufficient  intereft. 


A  Small  Kinema  Projector. 

Cuidact,  the  sales  journal  of  the  Westinghouse  Electric 
and  Manufacturing  Co.,  gives  particulars  of  a  kinema  pro- 
jector made  by  Withingtou-Hunting,  Inc.,  of  New  York 
City,  and  fitted  with  a  Westinghouse  motor.  The  "  Beacon  " 
projector  (fig.  1)  is  made  in  two  models  for  standard  or 
safety  standard  films,  and  it  will  project  a  picture  the  size 
of  a  "postcard  from  a  distance  of  two  feet,  or  the  usual  kinema 


A  Reavell  Air  Compressor. 

The  old  "  crescent  type  "  of  rotary  air  couipiessur  had  a 
drum  or  rotor  with  radial  sliding  blades  rotating  eccentrically 
in  a  stationary  easing.  The  principal  fault  of  this  design  wa» 
that  any  attempt  to  use  high,  speeds  resulted  in  excessive,  wesr 
of  the  casing  and,  consequently,  low  si)eeds  were  employed. 

Messrs.  Re.^vfxl  &  Co.,  Ltd.,  Ranelagh  Works,  Ipswioh, 
have  overcome  this  objustiou  in  the  following  way. 


F[G.    1 


theatre  size  from  a  distance  of  ninety  feet.  The  film  may  be 
stopped  at  any  time,  and  a  stationary  picture  projected  for 
an  indefinite  period  without  danger  of  fire  or  other  injury 
to  the  film  or  machine.  Such  a  projector  can  be  used  to 
advantage  in  the  windows  of  stores  to  show  a  continuous 
motion  picture  on  a  screen  of  ground  glass  hung  in  the 
window. 

4  Combined  Coal  and  Electric  Range. 
The  Elrctricai  Review  (Chicago)  recently  published  details 
of  a  new  .Vmerican  cooking  range  designed  for  both  coal  and 
electricity.  The  complete  apphance  is  about  5  ft.  in  height, 
■46  in.  long,  and  3.5  in.  wide.  As  will  be  seen  from  the  illus- 
tration (fig.  2),  the  electric  oven  is  momited  on  the  top  of  the 
range;  this  oven  is  19  in.  wide,  15  in.  deep,  and  13  in.  high. 
It  is  lined  with  "  rustless  "  sheet  metal,  and  has  light  alumi- 
nium-plated racks  and  two  heating  elements.  There  ire  also 
two  cooking  or  boiling  rings  in  the  top  of  the  coal-fired  sto\e. 


Fin.  -2.— Till-  Magf.f,  "  Eu-ctiiicoai,  "  Rangf.. 

Each  "f  the  elements  is  connected  to  .1  three-heat  switch. 
Tbe6<>  switches  are  arranged  in  the  fiont  of  the  appliance. 
and  both  ovens  are  fitted  with  reliable  temperature  indicators. 
The  full  electrical  load  is  .5.900  W.  The  range  is  manufactured 
by  the  Magee  Furnace  Co.,  of  Boston,  and  is  known  as  the 
"  Electricoal  "  range. 

An  Adaptable  Hot-Plate. 
The  Tcckf.h  MaXVUCtiih.vo  Co.,  of  Cleveland.  Ohio,  has 
introduced  an  electric  hot  plate  adaptable  to  the  top  of  prac- 
tically any  stove.  This  is  a  conical  cast-iron  piece  tapering 
from  9.5  in.  dia.  at  the  top  to  6  in.  dia.  at  the  bottom.  A 
circular  beating  element  is  fitted  in  the  top  of  this  casting, 
and  the  leads  from  this  may  be  taken  to  a  wall  plug. 


While  the  rotor  and  stationary  casing  are  retained,  the 
blades  of  the  former  are  not  in  contact  with  the  interior  of 
the  latter.  A  rotary  drum  is  fitted  between  the  two.  This 
is  mounted  on  roller  bearings  in  the  fixed  end  covers  of  th« 
c:asing  and  rotates  freely  in.side  the  casing  with  a  very 
fine  clearance.  As  shown  in  fig.  3,  the  drum  is  per- 
forated and  the  air  passes  freely  through  these  holes.  When 
the  rotor  begins  to  revolve,  the  blades  are  pressed  against 
the  inner  surface  of  the  drum  by  centrifugal  force,  and  the 
drum  is  carried  round  by  this  pressure.  Owing  to  the  pos- 
sibiUty  of  running  this  compressor  at  a  high  speed  it  can  ha 
direct  coupled  to  an  electric  motor  or  a  high-speed  engine. 
The  Phrenix  Lighting  Set. 
Yet  another  addition  has  been  made  to  the  list  of  small 
British  lighting  and  power  sets.  This  is  the  "  Phusnix  "  plant 
(fig.  4)  made  by  the  PHffiNix  Ironwohks  Co.,  T;ittleborough, 
near  Manchester.  Tlie  engine  is  of  the  horizontal  type, 
arranged  to  run  on  paraffin  at  a  speed  of  6.50  r.p.m..  and 
developing  from  U  to  2  h.p.  Two  heavy  balanced  flywheels  and 
an  efiicient  governing  sy.stem  maintain  even  running.  Tlio 
c  ylinder  is  fitted  with  a  removable  liner  which  can  be  re- 
placed when  worn  or  scored  at  a  comparatively  low  cost.  'ITie 
luel  tank  is  in  the  base,  and  paraffin  is  supplied  to  the  mixer 


P'iG.  4.— The  "  Phcp.nix  "  Ltghting  Srt. 

o--  carburettor  hv  a  small  plunger  pump.  Magneto  ignition 
is  employed.  The  dvnamo,  which  is  belt-driven,  has  an  output 
of  1  kW  at  »■  speed  of  1,400  r.p.m.  It  is  fitted  with  a  larg« 
commutalor  and  ring  oiler  bearings.  Current  is  generated  at 
(1  pressure  of  from  2,5  to  35  V.  The  switchlioard  is  an 
I'namellcd  slato  jianel  2  ft.  square  and  1  in.  thick.  It  bears 
charge  and  discliarge  ammeters,  a  voltmeter,  two  20-A,  d,p. 
knife  switches,  four  s.p.  handle-type  hises,  an  automatic  cut- 
out, an  8-point'  shunt-regulating  switch  and  resistance,  a  4-way 
battery  switch,  and  a  '2-way  voltmeter  switch.  The  set  is 
completed  bv  n  "  D.P."  battery.  The  engine  and  dynamo  are 
mounted  on' a  heavy  cast-iron  bed  6  ft.  long.  18  in.  wide,  and 
6  in.  drfp  ami  the  switchboard  is  also  erected  upon  this, 
supported  isy  two  cast-iron  brackets. 
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TELEPHONE     LINE     WORK    IN    THE     UNITED    STATES. 


By     E.    5.     BYNO,    M.I.E.E. 


{Abntmrt  of  paper  read  before  the   I.VSTITUTIOX  ok  Klixthkai.  Enoinkbrs.) 


In  view  of  the  difference  between  the  methods  of  telephone- 
line  con.struction  adopted  in  England  and  the  U.S.A.,  a 
description  of  the  essential  features  of  the  present-day  practic*- 
in  America  should  be  of  interest  to  British  telephone  eniii- 
nerrs.     Mr.    Byng's  object   is  to   place   licfiire  incinbcrs   of  the 


The  .American  Telephone  and  Telegraph  Co.  and  its  aiisii- 
ciated  and  connecting  companies  (commonly  known  as  the 
Bell  system)  control  approximately  r2,600,000  telephone 
stations.  In  addition,  there  are  about  9f)0.0(HI  stations  owneil 
by  iiKlepcndriit  ctiiii|>:niir'=.    not  connected   in   any  way   with 


hauling    CiibK-   driiii 


.1    mountainous   counlry.  Pulling    wincii    3.000    (t. 

1  .        .       supersfHled :    .'in 

.\f.ki\l   Cable   TRANsronT   and   In.stallation. 


■ilv    lovvpred    to 


Institution  observations  he  made  duriuy  a  trip  to  the  U.S.A. 
upon  some  of  the  practices  adopted  m  Ime  construction  work. 
The  treatment  is  mainly  descriptive,  and,  in  general,  no  at- 
tempt is  made  to  estimate  the  advantages  or  disadvantages  of 
American  methods  in  comparison  with  tho.se  adopted  in  other 
countries. 

The  author  points  out  that  America  n<nv  contains  about 
70  per  cent,  of  the  telephones  of  the  world,  and  the  engineers 
concerned  have,  therefore,  enjoyed  a  better  opportunity  of 
developing  and  improving  their  plant  methods  than  has  been 
offered  else\shei'e,     Tlieir   work   has  bet"n   carried  on  in   coni- 


L.ing  span. 


thr'.e  pick-ups  fi^in   auxiliary   suspension   strand 
•mpor.iriIy   mo\"ed    (to    be   superseded    by    cable). 

Special  Overhead   Construction. 


paratively  new  cities  which  were  growing  rapidly,  and  amonu 
people  who  regarded  the  telephone  not  as  a  luxury,  but  as  a 
necessity  of  business  and  social  life.  The  field,  moreover,  was 
left  open  to  commercial  enterprise.  Telephone  development  in 
America  was  thus  stimulated  to  a  degree  to  which  no  other 
Country  affords  a  parallel. 


the  Bell  system,  but  competing  directly  with  it  in  certain 
territories.  The  entire  country  is  covered  by  these  associated 
companies.  In  describing  American  engineering  and  construc- 
tional methods,  it  is  explained  that,  in  general,  an  under- 
ground conduit  system  is  adopted  in  all  main  thoroughfares 
and  bu.siness  streets ;  in  the  outskirts  of  a  city  and  for  distri- 
bution work,  aerial  cables  are  used  extensively.  At  one  time 
such  cable  nas  considered  to  be  a  transition  stage  between 
open  wire  and  underground  construction,  but  it  is  now  settled 
policy,  where  local  conditions  permit,  to  run  all  long-distance 
cables  aerially.  The  advantages  and  disadvantages  of  aerial 
cable,  as  compared  with  underground  cable,  are  fully  discussed 
by  the  author,  who  points  out  that  many  of  the  past  weak- 
nesses of  this  type  of  cable  have  been  eliminated,  and  that  the 
last  few  years  have  demonstrati'd  that  where  only  cables  are 
carried,  the  route  is  practically  inmiune  from  storm,  damage. 
The  methods  of  constructing  underground  conduit  and  of 
laying  underground  cable  are  explained,  and  it  is  remarked 
that  American  engineers  consider  that  no  kind  of  lubricant 
forms  an  effective  preservative  against  chemical  or  electro 
lytic  action  on  the  lend  sbenth  of  cable.  The  advantages  of 
the  .American  "  block  "  system  are  briefly  mentioned  to  show 
that  the  system  is  an  exceedingly  flexible  one,  and  that, 
after  completion  of  the  main  scheme,  telephone  service  can  be. 
readily  supplied  to  any  house  in  the  block  nt  a  small  cost. 
Motor  transport  is  much  more  largely  used  on  t<^lephone  work 


ne,    showinc    digging    prong 
wheel. 

Ditching  "  Machine. 


in  the  U.S..\.  than  in  England  because  it  is  cheaper.  Tha 
New  York  Telephone  Co.,  for  instance,  has  a  fleet  of  over 
1,000  vehicles  of  various  descriptions  and  a  staff  of  250  en- 
gaged on  maintenance  and  repaix-s.  Nevertheless,  the  com- 
panies are  satisfied  that  the  expense  is  fully  justified  by  the 
resulting  improvement  in  efficiency.    The  high  rates  of  pay 
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in  America  have  necvssitated  the  use  of  many  labour-saving 
appliances,  amongst  wlndi  are  excavating  machines  for  trench 
work;  a  modified  finner's  plough  for  filling  in  trenches;  con- 
crete mixers:  tampmg  machines;  pole  hole  excavators;  pole 
erectors;  puinj's:  air-driven  drills;  trucks  carrying  derricks 
or  shear  le^rs;  and  trucks  to  carry  cable  drums  and  power 
winches  for  drawing  in  cables. 

With  regard  to  maintenance,  the  author  says  that  through- 
out the  associated  companies  in  .\merica  there  appears  to  be 
ii  keen  spirit  of  "  service  first."  so  that  the  public  shall  have 


practice  of  boiUng-out  all  cable  joints  tends  to  delay  a  com- 
plete cable  breakdown  from  any  other  cause  than  mechanical 
injury. 

As  a  rule  the  provision  of  spare  conduits  is  on  a  liberal  scale, 
and  a  small  stock  of  each  size  of  cable  is  usually  available  in 
the  vicinity  of  the  main  routes.  The  construction  gangs  are 
thus  able  to  introduce  a  new  length  of  cable  into  a  duct  adja* 
cent  to  the  one  containing  the  faulty  cable  and  change  over 
the  circuits  within  a  few  hours  of  a  warning  being  given. 

There   is  one   feature  which  might    be  eniphasisoil    in   con- 


Li^htin^    .inj    powi-r    wirt-s    nre   Ciirried    im    the    upper    ;inil,    4S    in.    above    III.- 

CovERED   "  Drop-wire  "  Distribution  trom   .\brial   Cables   on 


clrphonL.   cable 
JOliNT-USE 


Poles. 


no  legitimate  ground  for  complaint.  Under  pre-war  condi- 
tions the  time  taken  for  clearing  faults  in  large  cities  was 
reduced  to  an  average  of  about  two  hours  per  fault.  This  wa.s 
made  possible  by  the  concentration  of  all  testing  and  localising 
apparatus  in  one  central  oflSce.  When  a  fault  is  reported  the 
test  clerk  at  the  exchange  concerned  telephones  the  details  to 
the  central  test-ofiice  and  connects  the  faulty  line  to  a  junc- 
tion between  the  two  offices.  Necessary  instructions  are  con- 
veyed by  means  of  loud-speaking  telephones  fitted  at  several 
parts  of  tlie  apparatus  floor  of  the  exchange  concerned.  If  a 
fault  is  outside  the  exchange,  details  are  passed  on  to  the 
fault-distriiiution  officer,  whu  is  in  telephonic  ((iniiiiuniiation 
with  all  the  linesmen.  f]ach  large  building,  lildck.  (rr  gniup 
of  blocks,  is  considered  for  mainten- 
ance purpo.ses  as  a  imit  under  the  con- 
trol of  one  man.  The  distribtition  officer 
has  a  large-scale  map  of  the  territory  on 
the  wall,  with  a  small  hook  placed  in 
the  centre  of  each  maintenance  sectioti. 
\  ticket  showing  details  of  each  current 
fault  in  this  .section  is  placed  on  the 
hook  so  that  the  necessary  instructions 
can  be  given  to  the  responsible  lines- 
man. Instrument  faults  which  cannot 
be  quicklv  remedied  on  site  are  dealt 
with  by  changing  the  instrument,  the 
defective  tme  being  handed  over  to 
mechanics  for  repair. 

Linesmen  are  provided  with  motor 
rycle.s  or  even  small  cars,  w-hen  their  use 
ran  be.  justified,  to  enable  them  to  deal 
with  lonc-distancp  subscribers'  line 
faults.  The  section  linesmen  are  also 
furnished  with  an  exchange  telephone 
at  their  private  residences,  so  that  they 
may  be  called  out  at  any  time  in  ca.'^e  of 
emergency. 

Breakdowns  of  telephone  line  plant 
due  to  heavy  sleet  storms  are  now  being 
con.siderablv  reduced  by  the  more  ex- 
tended use  of  cable  instead  of  0|>en  wire. 
As  ?nentioned  earlier,  there  is  little 
danger  of  an  overhead  route  being 
liroiight  down  when  carrying  cable  only. 

.\r  it  is  not  cufitomnry  to  impose  pres- 
une-tc.Hls  upon  completed  cable  works, 
or  to  use  desiccators  for  raising  low 
lable  insulation,  it  might  be  expected  that  tlw  maintenance  of 
underground  cables  Ruffers  in  consequence.  In  practice  this 
is  not  the  case.  In  the  central  testing-offices  careful  records 
of  all  fanltR  in  underground  cables  are  kept,  and.  if  more  than 
two  or  three  pairs  have  to  he  changed  over  in  the  same  cable 
for  the  purpfjse  of  clearing  faults,  suspicion  is  aroused  and 
the  necessary  localisation  tests  are  at  once  made  with  a  view 
to  determining  the  canse  of  the  trouble.  In  this  way  incipient 
faults  are  generally  detected  and  remedied.       The  universal 


nectiou  with  tclei)hunc  construction  work  in  the  States.  When 
the  speed  at  which  the  work  is  carried  out  was  first  realised, 
it  was  imagined  that  the  quality  of  the  work  would  neces- 
sarily suffer.  However,  this  was  not  the  case.  There  are 
several  reasons  for  this  unexpected  combination  of  high  quality 
and  rapid  output.  The  ready  acceptance  of  machmery  and 
labour-saving  devices  by  the  working  man,  and  the  fact  that 
they  have  been  used  to  their  full  capacity,  have  been  con- 
ducive to  high  efficiency.  Trade  unionism  exists  to  some 
extent,  but  there  is  no  desire  to  hamper  output.  The  men 
I'eadily  accejit  any  suggestion  for  speeding  up  the  work,  as 
they  believe  it  will  be  to  their  advantage  to  reduce  co.sts;  in 
consequence  it  has  been  possible  to  place  the  majdrity  ol'  tele- 


i    with   racks  for  ladders,    partitions    for  miltU   stores,   and  searchlij^ht    for   night   we 

Motor  TuANsi'oiiT  tor  Overhead  Construction  Gang. 


phone  wiirkmen  on  the  staff  of  the  various  companies  rather 
than  on  an  htmrly  basis.  They  receive  a  go<id  weekly  wage  and 
enjoy  privileges  with  regard  to  holidays,  sickness,  pensions. 
&c..  which  attract  a  good  class  of  man.  Another  important 
point  is  the  prospect  of  promotion  to  the  higher  grades  for 
all  ranks.  It  is  a  fact  that  any  position  in  the  Bell  svstem 
is  open  to  anyone  who  becomes  qualified  for  it.  Among.st  the 
jointers  are  men  who  have  graduated  in  a  university;  they 
have  started   at   the   bottom  but  arc   not   content  to  remain 
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there.  The  actual  hoiir.s  worked  are  not  long,  but  while  the 
men  are  on  duty  they  work  hard  and  well. 

Amongst  the  instances  of  rapid  work  quoted  by  the  author 
are  the  following  :  — 

Pour  miles  of  full-size  cable,  contained  on  44  drums,  drawn 
into  a  duct  by  '2).)  men,  who  performed  the  complete  work  of 
installation  in  10  hours. 

On  a  sub.scriber.s'  cabli^  the  more  e.xperieuced  men  can  joint 
iM)  pairs  an  hour,  completing  a  600-pair  10-lb.  cable  joint  in 
an  eight-hour  day.    Over  100  pairs  an  hour  is  usual. 

The  "  ditching  machine  "  can  cut  a  trench  19  to  24  in.  wide 
in  a  country  road  nt  the  rate  of  7  ft.  per  minute. 


Major  Brown,  referring  to  the  waxing  of  cable  ends,  said 
that  it  was  the  standard  practice  of  the  Post  Office,  but  con- 
tractors were  allowed  to  dispen.se  with  it  if  the  standard  in- 
sulation was  obtained.  Four  large  cablf  contractors  did  not 
boil  out  the  joints,  and  did  not  use  wax;  the  use  of  wax  was 
attended  with  certain  dangers  from  fumes  and  fire  risk,  and 
delayed  the  work.  The  Post  Office  had  found  wax  useless  for 
testing  plumbed  joints. 

Mr.  A.  Mom  referred  to  the  value  of  subways  for  cables 
under  streets;  they  were  used  in  Paris,  and  in  the  newer 
1/ondon  streets,  and  should  always  be  provided  when  streets 
vere  being  I'cbuilt. 


boring   pule-hule.  .\ut;.-i    nlu-d    loi     l.n 

Pole-hole  Excavatino    Machine. 


The  tamping  runchinc  delivers  30  blows  a  minute  (159  lb. 
dropped  4  ft.)  whilst  travelling  at  3  ft.  per  minute,  and  does 
the  work  of  10  men. 

A  pole-hole  6  ft.  deep  and  18  to  24  in.  in  diameter  can  be 
excavated  in  three  to  ttve  minutes  by  the  mechanical  auger. 
The  author  saw  three  men  erect  45-ft.  poles  in  a  back-alley, 
boring  the  bole  in  4^  minutes  and  planting  the  pole  ready  for 
tamping  in  (Ji  minutes.  When  the  holes  have  been  excavated 
and  the  poles  laid  out  in  advance,  '2o-ft.  poles  can  be  erected 
at  the  rate  of  40  ijer  hour.  The  record  is  300  poles  in  an 
y-liour  day  by  nine  men  with  one  3-ton  truck. 

Cable  is  normally  drawn  in  at  50  ft.  per  niinuti'. 


Discussion  in  London. 

Sir  Andhew  Ogilvie    said    that    the    organisation    of 

headquiirtcis 


the 


American  .Associated  Companies  at 
unparallelinl  elsewhere  in  the  world ; 
some  1,200  men  were  employed  in  re^ 
sean.'h  work.  Glass  insulators  and 
wooden  pins  were  not  suitable  for  thi.s 
country,  where  the  climate  was  far  more 
adverse  to  telephone  work  than  that  of 
the  Tlnited  States;  and  it  would  be  diffi- 
cult to  inst^all  loading  coils  on  overhe.-id 
lines  here.  The  labour-saving  devices 
shown  by  the  author  should  prove  useful 
here  also,  and  the  use  of  overhead  cal'lf 
also  appiwleil  to  him. 

Mr.  A.  Gibbon,  discussing  practical 
details,  said  that  vitritied  clay  con 
duits  were  embedded  in  concrete  as  an 
insurance  against  external  injury;  self- 
aligning  ducts  bad  been  laid  here  suc- 
ce.ssfully  without  concrete.  He  showed 
some  views  of  work  on  a  line  of  yl!  ducts 
at  Ludgate  Hill,  illustrating  the  difficul 
ties  met  with  owing  to  the  presence  ol' 
numerous  pipes,  Ac. 

Mr.  J.  M.  Siiackleton  said  that  in 
British  practice  earth  wires  were  not 
now  used  on  pole  arms,  and  they  migbl 
perhaps  be  dispensed  with  altogether. 
Polos  were  not  planted  here  at  the  rate 
attained  in  the  Tlnitcd  States.  He 
I'ointed  out  that  single-way  ducts  en- 
abled the  formation  of  a.  nest  of  ducts  to 
lie  varied  to  avoid  obstructions.  A 
satisfactory     leading-in     cable    had     not     yet     been     devised. 

Mr.  Prank  Gm.i,  said  that  glass  insulators  were  used  all  over 
North  America  and  in  other  parts  of  the  world ;  in  some  parts 
of  the  United  States  the  climat<^  was  as  had  as  in  this  country. 
American  glass  insulators  worked  well  in  Prance  during  the 
war,  and  were  worth  studying  for  use  here.  Aerial  cables 
must  have  a  suitable  sheathing — not  pure  lead. 


Sir  WiLLiA.M  NoiiLE  considered  that  the  paper  would  have 
valuable  effects  if  the  companies  that  laid  cables  would  adopt 
the  labour-saving  devices  described  by  the  author.  He  was 
inclined  to  doubt  some  of  the  figures  given  for  the  rate  of 
jointing  and  erecting  poles.  The  use  of  large  overhead  cables 
in  the  United  States  was  noteworthy,  but  there  the  engineers 
had  runs  of  many  miles  without  trees  or  other  obstructions: 
here  the  roadsides  were  frequently  bordered  with  trees,  and 
many  towns  and  villages  were  traversed,  so  that  it  was  better 
and  more  economical  practice  to  lay  the  cables  underground. 
l.altour-.saving  machines  had  been  tried  here,  but  gave  dis- 
appointing results;  a  gang  of  labourers  could  do  the  work  more 
cheaply. 

Mr.  J.  E.  KiNOSBUKY,  referring  to  the  statement  that  the 
.American  Telephone  &  Telegraph  Co.  controlled  about 
T2.(i(»0,0<10  telephone  .stations,  explained  that  so  far  as  concerned 
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ficct    of    transport  vehicles 

Hoi.r.  ExcAV.\Ti0N. 


Ihe  a.s.siu-iated  i-onipanies.  the  "  control  "  was  technical  not 
iinaneial.  ^  t)bviously  it  was  impossible  to  connect  up  other 
companies'  systems  unless  their  lines  and  equipment  were 
maintained  at  the  same  standard  of  efficiency  as  those  of  the 
company. 

Mr.  Byng,  in  reply  to  the  discussion,  insisted  on  the  accuracy 
of  the  figures  given  for  the  rate  of  work,  which  he  had  per- 
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soually  verified.  The  hijjb  .speed  nas  duo  partly  to  the  efficient 
training  of  the  joint<?rs'  mates.  He  had  timed  a  "  pair  " 
joint-ed  in  20  seconds;  150  joints  were  made  in  an  hour,  and 
175  could  be  attained.  It  was  found  impossible  to  reach  such 
high  speeds  in  this  country,  though  if  it  could  be  done  the 
same  wages  wuuld  gladly  be  paid   (an  American   jointer  was 


paid  $1  an  hour.  say.  lis.).  He  had  seen  a  hole  bored  by  the 
machine  in  four  minutes,  and  the  pole  erected  in  two  minutes. 
The  use  of  unsightly  poles  in  the  United  States  was  due  to 
the  low  cost  of  local  timber.  Here  the  poles  had  to  be  im- 
ported, at  considerable  cost,  which  enabled  them  to  stipulate 
for  straight  and  knot-free  poles. 


THE     ART     OF     SALESMANSHIP. 


Tee  first  of  the  series  of  lectures  organised  by  the  British 
Electrical  Development  Association,  for  the  discussion  of  the 
various  pliases  of  electrical  salesmanship,  was  held  at  the 
rooms  of  the  Chartered  Institute  of  Patent  .\gents,  London, 
on  October  isth.  Mr.  S.  T.  Allen  (the  president  of  the 
I.M.E.A.)  occupied  the  chair. 

The  Ch.4Ir.max,  opening  the  proceedings,  pointed  out  that  the 
meetings  were  to  be  quite  informal.  The  conferences,  he 
said,  had  for  their  object  the  bringing  together  of  persons 
interested  in  the  sale  of  electricity  or  electrical  material  and 
appliances,  and  the  promotion  of  discussions  dealing  with  the 
various  aspects  of  load  building  and  salesraan.ship.  It  was  not 
intended  that  the  conferences  should  in  any  way  replace  the 
work  of  existing  organisations  for  discussing  the  technique  of 
the  business,  but  that  they  should  concentrate  on  methods  of 
•  popularising  the  use  of  electricity,  and  presenting  the  advan- 
tages of  electrification   to  the  con.suming  public. 

A  paper  was  then  read  by  Mr.  E.  II.  Fhkkman  on  "  Sales- 
manship in  Wiring  and  In.stallation  Work,"  in  whicli  he  gave 
W)me  valuable  infonnation  and  liints  to  those  engaged  in  the 
solicitation  of  orders  for  this  work.  He  limited  his  remarks 
to  the  (^ase  of  the  smaller  u.ser.  i.e.,  the  occupant  of  the  villa 
with  a  rent  of  from  £o()  to  ^£100  per  annum.  To-day,  said  the 
anthor.  no  one  .wriously  disputed  the  pre-eminence  of  electric 
Ughtmg;  the  only  effective  objections  raised  were  the  first  cost 
of  the  installation,  and.  less  frequently,  and  less  definitely,  tlie 
higher  working  cost.  Canvass<'r»  should  be  able  to  meet  thest? 
objections,  and  should  not  be  discouraged  because  they  exist 
Most  of  the  larger  Louses  were  probablv  already  converted  to 
electric  li(^htmg.  but  in  the  case  of  the  smaller  hi>u.ses  a  further 
oomphcation  existed,  becaii.se  so  many  of  them  were  not  owned 
by  the  orcupaiit.s.  An  endeavour  should  be  made  to  ascertain 
where  the  tenants  bad  become  the  owners  and  then  to 
app^pach  them  with  regard  to  wiring.  Architects  were  con- 
•vmced  of  the  mivriority  of  electric  lighting,  and  therefore  the 
arguments  whirl,  might  be  used  with  the  owner  would  be 
equally  effecfiv..  -..itl,  the  architect.  w}io  would  usually  Ih-  the 
medium  for  transmitting  them  to  the  owner  of  a  new  house. 
V'StJl'^li  '•'"^."''^^^•''«he  usual  objections  to  electric  lighting 
installations  under  three  heads,  namely:  (1)  capital  cost;  (2) 
m  the  case  of  old  hou-^s  .be  anticipated  damage  to  decora - 
ions   and    the    -eneral    disturbance;    and    (.S)    the    supposed 

rirT  7"";i'"  '"^^A-^.^,"-  ^''  ^'"'  undoubtedly  the  most 
mportont  and  most  difficult,  but  it  was  desirable  to  persuade 
the  owner  to  too);  at  the  matter  from  other  points  of  view 


than  that  of  the  cost.  Electric  lighting  installations  would 
probably  not  involve  an  extra  exi^'uditure  of  more  than  2  or  :j 
per  cent,  of  the  cost  of  the  house.  The  canvasser  should  ha\o 
sufficient  knowledge  of  the  value  of  the  house  under  considera- 
tion, and  of  the  approximate  cost  of  the  wiring,  and  another 
point  to  which  attention  might  be  given  was  that  of  labuiir 
saving.  Once  the  possibility  had  been  considered  by  the  house 
uwner  further  arguments  could  be  introduced,  such  as  that  of 
the  saving  which  would  be  effected  on  re-decorating.  If  the 
canvasser  could  collect  actual  examples  in  his  own  neighbour- 
boud  he  should  certainly  do  so.  In  one  example,  with  which 
be  was  famiUar,  it  was  found  that  the  whole  cost  of  the  wiring 
was  more  than  covered  within  three  or  four  years  by  the  .saving 
I'liccted  in  re-decoration.  One  sucli  example,  with  actual 
bt;ures,  would  carry  more  weight  than  an  hour's  general  talk- 
ing. There  were  other  arguments,  such  as  that  of  general 
iiiuvcnience.  The  ability  to  switch  on  a  light  without  funibhng 
lor  matches  was  always  deserving  of  mention,  particularly  if 
ibe  more  extensive  use  of  tv\o-way  switch  controls  were  put 
loruard.  The  use  of  a  gas  by-pass  might  be  mentioned  as  a. 
counter  argument,  but  this  entailed  an  appreciable  consump- 
tion of  gas  in  a  year.  The  absence  of  dirt  and  smell,  and  the 
lact  that  electrical  apparatus  coulil  be  u.sed  in  any  room 
leiiuiied  should  be  eniphasLsed.  By  this  time  the  prospective 
rcinsumer  shciuld  be  getting  sulficiently  interested  to  want 
lUDie  definite  details  of  cost,  and  in  this  connection  it  was  a, 
;;ri-at  mistake  i-o  suggest  tix)  low  a  cost.  The  canvasser  should 
consider  how  much  he  could  possibly  persuade  the  consumer 
to  buy,  and  include  everything  he  thought  ought  t<j  go  in. 
He  should  include  two-way  switch  controls  for  the  staircases 
and  the  hall,  and  possibly  for  bedrooms;  recommend  extra 
plugs,  &c.  Such  items  could  be  cut  out  later  if  the.  cost  was 
really  prohibitive,  but  first  the  canvasser  should  try  to  get 
them  considered.  It  was  much  better  to  let  the  purchaser  cut 
them  out  if  he  insisted  than  to  let  him  adopt  a  cheap,  and 
possibly  incomplete,  scheme,  and  then  add  the  extra  items  one 
fjy  one.  He  would  in  the  long  run  be  better  satisfied  with  a 
scheme  that  might  cost  £50,  and  was  ultimately  cut  down  to 
£46,  than  he  would  with  one  quoted  at  £20,  eventually  run- 
ning up  to  i'4U.  .-^s  to  damage  to  decorations,  the  author  had 
found  a  short  sample  of  surface  wiring  material  in  his  pocket 
to  be  a  great  help  in  some  cases.  .A  foot  length  iif  wood  casing 
or  twin  lead  wire  neatly  painted  white,  which  could  be  placed 
against  a  d(X)r  frame,  or  along  a  skirting  board,  .so  that  its 
inconspicuousness  could  be  demonstrated,  was  often  a  very 
convincing  argument.  Other  samples,  such  as  a  sunk  switch 
rece.s.sed  into  a  wood  block  for  the  more  important  rooms,  also 
had  their  value.  The  owner's  convenience  was  also  to  be  con- 
sidered when  carrying  out  the  installation  work.  The  objec- 
tion with  regard  to  supposed  heavier  running  costs  was. 
except  in  a  very  few  districts,  a  futile  objection,  and  most 
canvassers  could  easily  obtain  a  few  examples  of  costs  of  light- 
ing by  gas  and  electricity,  which  should  convince  any  pros- 
pective customer.  Having  met  the  usual  objections  raised, 
other  arguments  included  the  reduced  risk  of  fire;  the  entire 
removal  of  all  possibility  of  explosion ;  general  convenience ; 
comparative  economy  and  simplicity  of  maintaining  lamps 
instead  of  mantles,  and  their  longer  life  As  .soon  as  a  telling 
argument  was  found  for  the  particular  customer  emphasis 
should  be  given  to  it  and  kindred  points.  Although  the 
canvasser  need  not  have  any  intimate  knowledge  of  actual 
wiring  work  he  should  have  a  general  knowledge  of  the  sub- 
ject. The  relative  advantages  of  tiiliing,  ca.sing,  and  lead- 
covered  wiring;  the  amount  of  light  required  for  a  room;  the 
jioints  for  and  again.st  lighting  by  pendants,  brackets  or  port- 
able lamps,  were  all  matters  he  .should  study.  Finally,  the 
author  jwinted  out  that  the  canvas.ser's  job  was  not  finishea 
when  the  order  was  booked,  or  even  w^hen  the  installation  was 
complete.  Periodical  visits  should  be  made  to  ensure  that 
everything  was  .satisfactory,  and.  if  jiossible,  a  maintenance 
contract  could  be  fixed  up  for  a  yearly  test  and  examination. 
Riven  it  only  a  muninal  charge  were  made  for  this,  which  did 
not  in  itself  pay.  it  was  good  busine.ss,  as  further  orders  could 
be  b(X>ked. 

In  the  discussion  which  followed  a  great  deal  was  said  witb 
regard  to  the  relations  between  wiring  contractors  and  supply 
authorities,  and  a  number  of  speakers  testified  to  the  friendly 
relations  which  existed  between  the  two  as  a  rule,  altboiigli 
appeals  were  made  for  more  co-operation  and  sympathy.  Witli 
regard  to  canvassing  householders  in  new  roads,  the  difficulty 
of  obtaining  a  sutticient  number  of  consumers  to  justify  tbc 
laying  of  supply  mains  was  referred  to.  Whilst  some  con- 
tractors asked  for  more  help  from  the  supply  authorities  in 
this  connection,  the  rejiresentatives  of  supply  authorities 
pointed  to  the  financial  position,  reminding  the  contractors 
that  unless  they  were  able  to  foresee  that  a  reasonable  number 
of  householders  would  fake  electricity  it  was  not  feasible.  Tli^-' 
Chairman  himself  pointed  out  that  canvassers  should  make 
themselves  acquainted  with  the  position  of  existing  mains, 
and  with  the  methods  of  the  supply  authorities.  Another 
speaker  said  that  too  much  must  not  be  left  to  the  contractors 
witb  regard  to  new  roads,  becaust^  whereas  they  would  get  n 
comparatively  small  profit  from  wiring  premises,  the  supply 
iiiithorities  were  getting  a  greater  benefit,  In  that  tlieie  woulil 
In-  a   peri)etual  income. 

\  p<^)int  raised  by  Mr.  H.  T.  Young,  a  contractor,  was  that 
when  a  prospective  customer  had  been  given  an  e.stimate  for 
wiring  he  would  go  to  other  contractors  and  get  a  lower  esti- 
mate.   The  restjlf;  was  that  the  job  would  be  done  cheaply,  the 
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house  probably  wired  with  flexible  cord,  and  there  was  risk  of 
tires.  This  led  him  to  draw  attention  to  the  methods  of  insur- 
ance companies,  which  passed  jobs  that  were  really  dangerous. 
The  only  real  way  to  get  over  the  diflicuUy  was  to  register  con- 
tractors, or  to  make  the  rules  of  the  Institution  of  Klcctrical 
Jinginccrs  compulsory,  and  he  asked  that  something  might 
be  done  in  this  direction. 

A  six'aker  suggested  that  there  might  be  two  or  three 
standard  grades  of  wiring.  With  the  cheaper  grades  the  con- 
tractors who  did  the  wiring  should  fallow  it  up  and  see  that 
it  did  not  get  so  worn  as  to  be  dangerous. 

The  suggestion  with  regard  to  getting  a  prosi:)ective  cus- 
tomer to  consider  as  much  apparatus  as  pos.sible,  and  then  cut 
it  down  if  necessary,  was  questioned  by  one  speaker,  whose 
experience  was  that  if  a  man  were  willing  to  have  two  or  three 
lights  in  his  drawmg  room,  and  make  provision  for  further 
lights,  that  gave  the  canvasser  a  right  to  see  him  again,  and 
gradually  build  up  a  load.  If,  on  the  other  hand,  'he  can- 
vasser wanted  to  install  too  much,  the  customer  would  become 
suspicious. 

Many  schemes  which  had  been  adopted  by  canvassers  were 
ici:ouiited.  For  instance,  a  representative  from  a  borough 
near  London  said  that  the  whole  borough  was  divided  into 
three  sections,  each  section  having  its  own  representative. 
They  concentrated  at  first  on  increasing  the  number  of  con- 
sumers on  existing  mains.  The  literature  prepared  by  the 
E.D.A.  was  used,  and  each  prospective  con.sumer  periodically 
icceived  a  pamphlet.  Each  house  had  a  card,  which  contained 
luformation  as  to  the  method  of  lighting  used,  the  approximate 
cost  of  that  method  of  lighting,  &c.  It  was  useless  to  go  from 
door  to  door  without  first  creating  interest  by  sending  out 
suitable  literature. 

Mr.  W.  A.  GiLLOTT  (Jackson  Electric  Stove  Co.)  described 
h)W  he  had  furnished  a  house,  had  it  wired,  and  fitted  up 
with  electrical  apparatus,  and  given  a  practical  demonstration 
of  what  electricity  could  do.  It  was  necessary  to  let  a  man 
handle  the  class  of  goods  one  wished  him  to  get  familiar  with. 
It  was  .shown  that  a  successful  canvasser  must  be  technical. 
h9|Ve  a  keen  commercial  sense,  and  a  good  knowledge  of 
general  economic^s.  He  must  not  tell  a  householder  that  a 
certain  apparatus  woidd  cost  a  certain  sum  for  so  many  hours ; 
he  miist  talk  in  averages,  and  give  the  customer  an  idea  as  to 
how  much  it  would  cost  per  week.  He  must  have  regard  to 
his  competitors,  and.  if  possible,  learn  their  methods. 

One  suggestion  which  met  with  general  approval  was  that  of 
organised  advertising  on  behalf  of  the  industry  as  a  whole 
throngh  the  E.D.A.  If  the  Association  were  supported  it 
could  carry  on  a  publicity  campaign  in  the  daily  Press,  and 
insert  large  advertisements  periodically.  The  opinion  was 
expressed  by  one  or  two  si)eakers  that  cii-cularising  did  not 
pay,  and  in  one  case  a  showroom  had  been  opened,  but  had 
to  be  closed  down  for  the  same  reason.  Tlie  business  did  n<it 
ix)me  to  the  contractors  in  the  same  way  as  in  other  industries. 
As  to  the  literatm'e  issued  by  the  E.D.A..  which  was  regarded 
as  valuable,  i-epresentatives  were  advised  to  read  it  and 
memori.se  it,  as  well  as  senrling  it  out  to  prospective  customers, 
so  that  they  would  always  be  up-to-date. 

At  the  close  of  the  discussion  Mr.  J.  W.  Beauch.^mp  said  the 
Association  had  been  selling  a  great  deal  of  literature,  and  he 
would  be  pleased  to  send  samples  from  stock  to  any  applicant. 
He  also  wanted  the  literature  to  be  looked  upon  as  a  sort  of 
guide  to  canvassers. 


THE     PACIFIC     CABLE     BOARD, 


Annual  Report. 
Tun  report  of  the  Board  for  the  year  ended  March  31st,  lil'il, 
shows  that  the  surplus  receipts  have  been  employed  in 
strengthening  the  reserve  and  renewal  fund,  and  in  improving 
ataft'  superannuation  arrangements.  The  receipts  amounted 
to  i'txi;^,;!-!:! :  the  net  tratfic  receipts  {£fr20,0.51)  fell  short  by 
ij'2'2,8i)6  of  tliose  of  the  previous  year,  but  the  decrease  was 
not  .so  con.siili'ralile  as  was  anticipated,  due  mainly  to  the  fact 
that  the  cable  facilities  by  other  routes  were  curtailed  for 
several  long  periods  during  which  the  Board's  route  carried 
the  whole  or  the  major  portion  of  the  .Australasian  business. 
There  was,  however,  towards  the  end  of  the  year,  a  pronounced 
faUing  otf  in  the  total  volume  of  traffic.  In  consequence  a 
sutificient  margin  of  carrying  capacity  was  created  to  enable 
the  Board  to  reinstate  the  cheap  week-end  service. 

Tlic  expenditure,  £543.171  (excluding  si^ecial  appropriations), 
exceeded  that  of  the  preceding  year  by  ^33,314,  and  the  gross 
assets  of  the  reserve  fund  on  March  31st,  1921,  amounted  to 
^61,487,338. 

The  Sydney-Auckland   cable  was  out  of   commission   for  a 
day,  and  the  cable  l)etween  Bamficld  ami  Victoria  was  inter- 
rupted from  Novemlier  "271^  to  Deccmlier  19th,  1931. 
_  Neither  interruption  had  any  serious  effect  upon  the  traffic, 
since  alternative  routes  were  in  each  case  available. 

One  of  the  Board's  senior  electricians,  Mr.  K.  0.  Cox,  has 
spent  much  time  in  perfecting  several  important  inventions. 
The  Board  pays  royalties  for  the  use  of  Mr.  Cox's  patents, 
and  in  addition  recently  granted  him  a  gratuity. 

For  several  reasons  the  Board  considers  that  the  duplica- 
tion of  the  Pacific  Cable  has  become  a  matter  of  urgency. 

Various  projects  for  carrying  out  the  desired  dupUcatiou 


have  been  examined  by  the  Board.  Definite  proposals  were 
made  which  could  be  carried  into  effect  without  any  financial 
assistJince  from  the  Partner  Governments  as  the  Board  3  rc- 
.>erve  fund  is  now  capable  of  providing  the  necessary  resources, 
ihe  scheme  has  received  the  approval  of  some  of  the  Partner 
(joveruments,  and  the  Board  hopes  that  their  unanunoue 
assent  may  be  obtained  at  an  early  date. 

Ihe  landhnes  in  Canada  leased  by  the  Board  from  the 
Canadian  Pacific  flaUway  Co.  worked  well  durmg  the  year. 
Ij?ases  of  the  fines  between  Montreal  and  Bamfield  and  be- 
tween \  ancouver  City  and  Victoiia.  have  been  renewed  for  a 
lurther  period  of  10  years  without  any  material  alteration  in 
the  general  terms.  Through  working  between  HaUfax  and 
Bamfield  for  traffic  served  by  the  Imperial  Cable  has  continued 
throughout  the  year  with  complete  succejss. 

The  service  on  the  landline  between  Melbourne  and  Sydney, 
which  is  operated  by  the  Board's  staff,  was  generally  satis- 
factory throughout  the  year. 

An  extensive  building  programme  has  been  undertaken  on 
Fanning  Island,  the  cost  of  which  is  estimated  at  ^12,000. 

The  new  offices  at  Sydney  were  expected  to  be  available  for 
the  Board's  occupation  in  October,  1921. 

The  Board's  cable  maintenance  vessel  Iris  was  not 
called  upon  to  undertake  any  repair'  ojjerations  on  the  Board's 
system  during  the  year,  but  she  was  commissioned  on  four 
occasions  under  charter  to  other  Administrations. 

During  the  year  under  review  the  Hon.  Sir  Thomas  Macken- 
zie. G.C.M.G.,  who  had  been  a  member  of  the  Board  since 
October  1912,  and  the  Bight  Hon.  iVndr'ew  Fisher,  P.O., 
whose  association  with  the  Board  dated  back  to  February 
1916,  retired  from  their  respective  offices  of  High  Commis- 
sioners for  the  Dominion  of  New  Zealand,  and  the  Common- 
wealth of  Austraha,  and  theii'  places  on  the  Board  were  taken 
by  Colonel  the  Hon.  Sii-  James  Allen,  K.C.B.,  and  Mr.  M.  L. 
Shepherd,  I.S.U.,  respectively. 

During  the  year  over  7,70U,00O  paying  words  of  Interna- 
tional traffic  (i.e.,  traffic  other  than  local  traffic  between 
Austraha,  New  Zealand  and  the  Pacific  Islands)  were  handled. 
This  was  approximately  1,350,009  words  less  than  the  total 
during  the  previous  year,  when  more  than  9,000,000  words 
were  carried.  In  addition  to  the  international  traffic,  approxi- 
mately 2,600,000  paying  words  were  carried  dm-ing  the  year 
between  Australia  and  New  Zealand  and  between  those 
Dominions  and  the  Pacific  Islands.  This  was  approximately 
•280,000  words  in  excess  of  the  1919-20  figure.  "The  ordinary 
international  traffic  showed  a  decrease  of  more  than  500,000 
Words,  while  the  deferred  ordinary  and  the  Press  traffic  each 
showed  an  increase  of  more  than  300,000  words.  There  was 
a  diminution  of  nearly  1,200,000  words  in  the  Government 
traffic,  the  total  handled  being  less  than  half  that  transmitted 
during  the  previous  year. 

Tlie  .service  of  week-end  telegrams  between  the  United 
Kingdom  and  Canada  on  the  one  hand  and  Austr.iha  and 
New  Zealand  on  the  other  was  reinstated  early  in  1921.  This 
class  of  traffic  is  carried  across  the  .\tlantic  by  the  Imperial 
Cable  only,  the  other  Atlantic  cable  systems  not  having  re- 
introduced the  service  yet.  The  only  pre-war  services  which 
had  not  lieen  reinstated  at  the  end  of  the  yeai'  were :  — 
The  deferred  ordinary  service  between  the  United  States 
and  .\ustralia  and  New  Zealand,  and  the  deferred  Press  service 
between  the  United  Kingdom  and  Canada  on  the  one  hand 
and  Australia  and  New  Zealand  on  the  other. 

The  Board  made  arrangements  to  reinstate  the  deferred 
Press  service  from  August  1st,  1921,  and  it  hopes  in  the  near 
future  to  be  able  to  re-introduce  the  deferred  ordinary  service 
with  the  United  States. 

The  tarifls  by  the  Board's  system  for  traffic  exchanged 
between  the  principal  Continental  countries  and  .\usti-alasia 
have  been  assimilated  to  those  by  other  routes.  Previously 
the  Board's  rates  were  generally  higher. 


"A  Tuj;  of  War." — .\  correspondt  iil  writCb:^"  I  was 
recently  present  at  a  perfei'tly  deUghtful  verbal  conte-st.  The 
two  in'iiicipals  were  local  scrap-metal  merchants,  one  a  Jew, 
the  other  a  Welshman.  .\  large  Government  factory  was 
being  sold  piecemeal,  and  .some  of  the  "  lots  "  were  valuable 
electric  cables  that  traversed  underground  conduits  connecting 
various  parts  of  the  factory.  By  mischance  the  ends  of  one 
length,  about  300  ft.,  had  been  marked  with  different  lot 
numbers,  .\fter  bidding  savagely  against  one  another  the 
Jew  become  the  po8.sessor  of  one  end,  whilst  the  other  was 
knocked  down  to  the  Welshman.  The  rivals  now  turned 
their  attention  to  the  task  of  extracting  the  cable  by  attach- 
ing wire  rojvs  Ui  the  ends  and  hauling  on  a  winch ;  inter- 
vening buildings  obsi'ured  the  view  of  the  parties.  A  tug 
of  War  was  scxm  in  progress,  and  both  parties  strained  at 
their  winches,  but,  naturally,  the  cable  would  not  budge. 
Then  the  Welshman's  wire  rope  parted,  and  a  new  one  had 
to  be  fitted. 

The  Jew.  delighted  at  the  sudden  rele4i.«e,  spurred  his  men 
to  fre.sh  elTorts,  and  the  cable  was  out  in  no  time.  Mean- 
while the  Welshman  had  fitted  the  new  rope  and  prepared 
to  fa.sten  it  to  his  end  of  the  cable,  but  lo !  it  had  vanished ! 
I'^ifteen  seconds  lat«r  he  had  found  it.  The  verbal  contest 
was  thrilling." 
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NEW     PATENTS     APPLIED     FOR, 

(NOT  YET  PUBiaSHED.) 


•921. 


sjstenis. 


Cunipik-d  express])  ior  tliis  journal  h^    MtssKs.   SbMON-JoNKs,   O'DtLL   ani 
i>Tl!rli£.NS,  Clurtercd  Patent  Agents,  2t>-'.,  Hijjh   Holborn,   Lonilon.  W.C.  1. 


•M,aii.    ■•  .\ 

Lklober  cist. 
iS.lCr.     "  Electric  water-heaters."     H 

IXlolxa-  31it. 
!'.■<,!«>.    ••  Electric   iions."    J.   Wilson.    October 
:W.!*;tt.     "  Electric   connection    plugs   and    socke 


ric    translormers."    H.  A.  T.    I'ackford.    October  31st. 
nating-current    electric    signalling    devices."         L.     J.     Rich. 

P.  ISadcn  and  Electro  Heater  Co. 


31si 


E.    Ijrewerton.     Nu- 


ber  Jst. 

Zi^.lHSJ.     "  Bracket   arm   hangers   for   supporting    trolley,    &c.,    electric 
.    I'.  Craston  and  S.  T.  Quilliani.     November  Isl. 
2tJ,9M.     "  Electro-magnet    for    magnetising    permanent    V    magnets." 


bcorey.    November  Isl. 

2tf,l-tia.     •'  Switch  ior  changing  irom  parallel  to  ; 
or  l.tn.ps."    .\.   T.  Scorey.     November  1st. 

•J9,001.    "  Electric  inspection  lamps."    Bi-Jet  Co.  and  F.  L.  Sharpe.     Novc 
be.-  1st. 

II'.OIO.    "  Closed    circuit    relays."    Siemens  &   Halske    Akt.-Ges.     Nov 
1st.     (Germany,  IJecember  11th,  1920.) 

il'.Oir.    "  House  service,   &c..  fuse  boards."    Callender's  Cable  &  Construe 
tion  Co.,   Ltd.     November  1st. 

29,0-i.'.     "  Thermionic  valves."     W.    K.    Bullimore.     November  Isl. 

:^,V84.    "  Fillings    and    couplings     for    electric    conduiu."        B.    L.    Myer 


electrical  windings 


ember  Snd. 
29,091.     "  Telepho 


ber  2nd. 

29,093. 

29,11B. 
telephom 

2y,U7. 
2nd.    (N 

29.129 


system   for   railway   trail 


H.    W.   Hudson.     Nove 


"  Ele 


transformer      windings."       Allmanna 

ber   3rd      (Sweden,    March   8lh.) 

L.  I'"essenden.  November  3rd.     (United 

systems    for   internal- 


:   terminal."    J.    E.    Nelson.     November  2nd. 
for   audibly    signalling  upon    sounds    being  reproduced    in   a 
ceiver.  '     I'".   W.  Hampshire.     November  2nd. 

Electric  heating   arrangement."    I.    |.    Moltke-Hansen.    November 
ay,  November  3rd,  1920.) 

Controller  gear  of  electric  tranicars,   &c.,  for  sanding   the   rails." 
J.  I'.  Smitli.    November  Zai. 

29.138.  "  Electric  batteries."  C.  Kendall  and  Ihree  Star  Accumulators,  Ltd. 
.November  2nd. 

29.139.  "  Storage  batteries."  F.  C.  Grund  and  Three  Star  Accumulators, 
Ltd.     November  2nd. 

29,140  "  Batteries  for  miners'  lamps,  &c."  C  Kendall  and  Three  Star 
.Vccumulators,  Ltd.     November  2nd. 

29,112.  "  Telephone  systems."  J.  E.  Pollak  (Siemens  &  Halske  Akt.-Gcs.) 
-November  2nd. 

it,143.     "  Kk-ctric    heating  devices."     R.   E.   Dickinson.     November   2nd. 

29.164.  "  Electric-spark  indicators."  L.  Poulseii  &  Co.  November  2nd. 
(Denmark,  September  1st.) 

29.165.  "  Wireless  receiving  svstems."  Ges.  fur  Drahtlose  Telegraphic. 
November  2nd.     (Germany,   Novetiiber  24th,  1920.) 

29,167.  "  .Arrangement  of  antenna  for  influencing  high-tension  conductors, 
&c."  Dr.  E.  F.  Huth  Ges.  and  K.  Schwarz.  November  2nd.  (Germany, 
November  2nd,  1920.) 

29,180.  "  Power  generators."  E.  C.  Collins  and  E.  S.  Grece.  November 
2nd. 

29,224.     "  Electric  switches."    T.    McClelland.     November   3rd. 

29,243.  "  Brake  mechanism  for  electric  lifts,  &c."  O.  Ellefsen.  Novcm- 
b.-r  3rd. 

■-■9,256.  "  Electrical  intercommunication  telephone  sets."  J.  A.  Ronjer. 
November  3rd. 

29,269.    "  Compression      device 
.^wnska    i-Llektriska  .Aktiebolaget. 

29,292.     "Submarine  signalling."     K.  A.   Fessender 
Stat«,  M;.r;h  23rd.  1918.) 

29.309.  "  Circuit-breakers,    switches,    &c.,   for   igni 
combustion  engines."    R.  F.  Cerrito.     November  arc* 

29.310.  "  Means  for  varying  intensity  of  illumination  of  road-vehicle  electric 
liiinps."    J.  H.  Runbaken  and  W.  Torrance.     November  3rd. 

29,312.  "  Sparking  plugs."  J.  H.  Runbaken  an  J  \V.  Torrance.  November 
3rJ 

29.321.  "  Electric  discharge  lubes."  Naamloozc  Vennootschap  Philips' 
Gloeilampen-fabriekcn.     November   3rd.     (Holland,   November    10th,   1920.) 

29.322.  "  Manufacture  of  ionic  valves."  Naamlooze  Vennootschap  Philips' 
Gloeilampen-fabrieken.     November    3rd.     (Holland,   November  10th,   1920.) 

•23,327.  •'  Resilient  rods  or  shafts  for  cleaning  tubes,  &c.,  laying  electric  con- 
ductors, &c."    E.  A.  Ward.    November  4th. 

29,330.  "  Combined  electric  heating  radiator  and  fan."  F.  Barber.  Novem- 
ber 4th. 

29,351.    "  Electrically-controlled   locks."    W.    E.  Knorr.     November  4th. 

•29,381.  "  Connecting-devices  for  electric  condi.ctors."  A.  H.  Tadnian. 
November  4th. 

•29,388.    "  Means  for  supporting  telephone  transmiters,  &c." 
Noveml>er  4th. 

29.389.  "  .Adjustable  electric  resistances."    E.  A.  Graham. 

29.390.  "  Electric    motor-driven    diaphragm   horns."    E.    A, 
Hrocklies,  and  \V.  J.  Rickets.    November  4th. 

29,394.     "  Coupling   for    tramcars,  mining   trucks,    &c."       J. 
vember  4th. 

29.39G.     '*  Apparatus    for   cooking    wafers,    &c.,    electrically. 
Ltd..  and  R.  Greenw.od.     November  4th. 

29,406.    "  Ventilating    systems    for    dynamo-electric   macliin 
November  4th. 

2S,414.    "  Arc  lamps,  &c."    H.  C.   H.  Braun.     November  4th. 

29,418.  "  Oil  indicators  of  internal-combustion  engines  for  controlling  igni- 
tion circuit."  A.  G.  Benstead  and  Rotax  (Motor  Accessories),  Ltd.  November 
4th 

'29.428.  "  Wireless  transmitting  svstems."  P.  O.  Penersen.  November  4th. 
iDer.mark,  November  18th,  1920. 

'29,420.  "  Means  for  indicating  p.-esencc  of  firc.di<mp,  &c."  Ges.  fur  Draht- 
lo-  Tekgr.iphic.    November  2nd.     (Germanv,  November  24th,  1920.) 

29.431.  "  Impulse-transmitters  lor  automatic,  &c.,  telephone  systems."  J. 
I'KTrv  and  Siemens  Bros.  4  Co.,  Ltd.     November  4th. 

S>Am.  ••  .Sparking  plugs."  G.  Hoile  and  London  &  Hull  Shipping  Co.,  Ltd. 
Nov.  nib»r  4th. 

2r'.446.    "  Electrically-driven    vehicles."       G.    Mcvtarth   and    Soc.    Anon,   dcs 

^•■' I.    Secheron.     November  4lh.     (Switzerland,'  November  30th,  1920.) 

-  *  .'        '■  Device  for  packing   at>d   carrying  bulbs  for  wireless    telegraph\. 
November  5th. 
El<^clric  w»ter-heate«-."    T.   R.    Crcfleld      Noiember  Sth. 

-M-         ■  .Miner»',  &c.,  electric  lamps."    E.  A.  Haihvood.     November  5tli. 

2-'t.4ft*i.    "  Miners*  &c.,  electric  lamps."    E.  A.   Hailwood.     November  Stlt. 

29.191.     "  Electric   lamps."     E.    A.   Hailwood.     November    5th. 

'2;t.'»l*'  "  Prinfinc  from  electrotypes."  E.  Boudreaux.  November  5ih, 
■  I'  -.th.  1920.) 

nd    rotor    alternating-current    synchronous    motor/"       !'. 


'    E.  A.   Grahan 
November  4th. 


Willi: 


r   &   Co.. 
Dunker. 


r.th. 


<rs   for  elcclric 

...  Ltd.,  and   J 

y    running    rails    to 

November  Sth. 

r,,t*.d   stippling-pcns." 


tits."  G.  E.  Gittins. 
Peck.  November  Sth. 
>   be    utilised  as  current 


M.-tn 


F     C.   Adams.       Novcmb^-r 


'  Machine    for  shaping  combustible  cores  of    ignition   devices 

November  5lh.     (Swiuerland,  June  8lh.) 
'  Voltmeters  and   ammeters."    A.   Chlnn.     November  7th. 
'  Portable  ck  I  trie    lamp!."    W.    R.    Crowe.    November   7th. 
*'  Dynamo-electri 


29,545. 

2i..va>. 

2!'.5.'.9. 
ehiclet,  &c."    H.  Foxton. 


'29.579.    "  Commutators   of   electric 
P.  S.  Talbot.    November  7t|). 

29,581.    "  Lightning,  &c,,   arresters    for  electric  conductors."    W.   D.    Owen 
aad  Reyrolle  &  Co.,  Ltd.     November  7th. 

'29,58".     ".Means    for  magnifying  effects   of   small   eSorts  for  telegraphj ,  it." 
A.   Orling.     .Nov,;mber  7th. 

•29,614.     ••  Electric    lighter."     L.    Lorrain    and   R.    Vinolto  (Lorrain).     Novem- 
ber 7th. 


PUBLISHED     SPECIFICATIONS. 

a    in   parentheses  are    those   under    which    the   specifications  will   Ijc 
and  abridged,  and  all  subsequent  proceedings  will  be  taken. 


K.  E,  Phillips  (S.   A. 


1819. 

32.834.     "Traction   sjslcnis  lor   elevated   cable 
Rogers).     September  30th,   19^20.     (ir0,()02.) 

i9ao. 

10,204.     "  Radio-telegraphy    signalling     system 
l.\.    laylor).     April  12th,  1920.     (170,600.) 

Il,2</.     "Telephone   sets."     Dictograph    Produ 
1917.     (142,126.) 

11,842.    '•  Electric  switch  fuses."    W.  A.  Legge.    April  29th,  19'20.    (170,612.) 

12,^26J.     "  Electrodes  for  electric   batteries 
.M.ij  3rd,  1920.     (170,614.) 

12,264.     "  Negative   electrode  for  electric  a 
3vd,  1920.     (170,615.) 

12,947.     "  Electric   glow  discharge  lamps."    H.  Filippo,    D.    Lely,  jun.,   and 
ttschap    Philips'     Gloeilampenfabriken.        June    •20th,    1919; 


J.    Mellcrsh-Jacli 
ration.     AugU! 


21sl. 


ulators."     A.    Poucha 


ulators.' 


PoucliJ 


May 


|145,4U0.) 
14,500. 
15,935. 

12th,    1920. 


'  Electric  accumulators."    A.   Pouchain.     May  '27th,   1920.    (170,618.) 
'  Electrical    power   transmission    systems."       A.    M.    Taylor.        June 
(Patent    of   addition   not  granted.     Cognate   applications    17,48O/'20, 
22,617/20,  •28,9'23/20,  31,150/20  and  2/21.)    (170,619.) 

16,430.  "  \  acuum  electric  discharge  apparatus  having  an  incandescent 
cailodu."     Siemens  S:    Halske  Akt.    Ges.     May    31st    1916.     (145,421.) 

16,912.  "  Construction  of  commutators."  R.  Bosch  Akt.  Ges.  April  29th. 
1919.     (145,528.) 

17.356.  "  .Method  of  and  apparatus  for  directive  sound  transmission." 
Stt ward-Davit   and    Equipment    Corporation.    June   25th,    1919.     (146,189.) 

17.357.  "  Devices  for  detecting  and  determining  the  direction  of  sounds." 
Steward-Davit    and    Eijuipment   Corporation.     June    25th,    1919.     (146,190.) 

17.358.  "  Method  ol  sounding  and  determining  distances."  Steward-Davit 
and    Equipment  Corporation.     June  25th,  1919.     (146,191.) 

17,36tJ.  "  Directive  reception  of  sound  or  other  wave  energy."  Steward- 
Davit  and   Equipment  Corporation.    June  •25th,   1919.     (146,193.) 

18,244.  **  .Arrangement  for  the  excitation  of  continuous  current  generators 
in  Ward  Leonard  systems."  !•".  Krupp  .Akt.  Ges.  January  6th,  1915. 
(146,311.) 

18,462.  "  Telephone  exchange  systems."  Western  Electric  Co.,  Ltd.  De- 
cember 29th,  1916.     (146,425.) 

19,647.  "  .Apparatus  for  the  determination  of  wave  energy  direction." 
Steward-Davit    and    Equipment   Corporation.     June   25th,    1919.     (147,669.) 

20,'237.  "Vehicle  stations  for  wireless  telegraph)."  Dr.  E.  F.  Huth  Ges. 
Dicember  4th,  1914.     (148,323.) 

20,358.  "  Sending  or  -receiving  device  for  subaqueous  sound  wa\es."  Signal 
Ges.  September  17th,  1917  (Addition  to  147,935,  modified  by  148.411.) 
(148,413.) 

20,360.     "  Eleclro-magnetic  subaqueous  sound    producer  or    receiver."     Signal 

Ges-     J  ulv  11th,  1918-     (.Addition  '" "  " 

(148,415.) 

20,505.     "  Bow    collectors    for 
June   17th,  1918.     (148,528.) 

20,508.  "ISow  collectors  for  electric  railways  in  which  the  slip-piece  is 
adapted  to  turn  upon  its  longitudinal  axis."  C.  Conradty  (firm  of..  April 
28lh,  1916.     (148,531.) 

•20,784.  ■'  Insulation  and  support  of  thermionic  valve  electrodes  between 
which  a  high  potential  difference  exists."  .A.  K.  Macrorie,  H.  Morris-Airey, 
G.  SJicaring,  and   S.  R.  Mullard.     July  10th,  1920.     (170,634.) 

21,382.  "  Reception  of  wireless  signals."  Marconi's  Wireless  Telegraph' 
Co.,   Ltd.    July  28th,  1919.     (149,282.) 

21,873.  "  Electric  welding  apparatus."  British  Thomson-Houston  Co.,  Ltll. 
(Uereral   Electric  Co.).    June  21st,   1920.     (170,643.) 

21,958.    "  Electric    batteries."    E.    Alber.    July  26th,  1919.     (149,351.) 

•22,007.  "  Wireless  telegraphy  and  telephony."  Marconi's  W'ireless  Tele- 
graph Co.,  Ltd.   (A.  N.  Goldsmith).    July  22nd,  19'20,     (170,656.) 

'22,058.  "  .Automatic  controlling  means  for  the  ignition  timing  in  iricrnal- 
cumbustion    engines."    C.  K.    Edwards,_  D.    E.    Batty,    and   Associated   Equip- 
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to   147,935,    modified   by   148,411   and    148,413.) 
vehick-s."        C.    Conradty    (firm   of). 


R.  L.  Cle 


July  24th,  1920.  I 


ment  Co.,   Ixi.    July  23rd,  1920.     (170,658.) 

22,131.     "  Dvnamo-electric  machi 
(170,663.) 

23,142.  "  Transmission  of  power  in  and  to  the  eiectrical  equipment  of  motor 
vehicles,  aircraft,  and  the  like."  F.  H.  Bowman  and  R.  L.  Aspdcn.  Augu»t 
«th,  19'20..  (170,692.) 

•23,480.  "  Means  for  charging  portable  electric  accumulators."  A.  H. 
Railing  and  A.  E.  Angold.    August  Uth,  1920.     (170,701.) 

24,311.     "  Electric     switches. 

(170,724.) 

•24,425.  "  Method  and  apparatus  for  the  measurement  of  the  temperature 
of  ek-ctric  cables."    E.  Fawssett.    August  23rd,  1920.     (170,728.) 

24,438.  "  Amplifying  systems  for  electric  currents."  British  Thomson- 
Houston  Co..  Ltd.    (General  Electric  Co.).    August  23rd,  1930.     (170.730.) 

25,760.  "  Telephone  desk  sets."  P.  C.  Burns.  September  7th,  l:rjii 
(170,735.) 

26,075-    "Construction   and    regulation  of  -k'ctric   arcs-"    !•-    vcni   SchlegcH 


ckschwerdt.       August     20th,     19^20. 


J.    L.     Lafeuillc.    September   22nd,    1919 
T.  W.  Rogers  (Krupp  Akt.  Ges.  I'".)    Se|i. 


'  Electrical    resistances.' 
(151,609.) 

26,904.    "  Electric  switch  devices, 
tember  21st,  1920.     (170,745.) 

•26,999.  "  Regulating  systems  for  alternating  current  circuits."  Kriush 
Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.).  September  '22nd,  1920.  I 
ll7n.74fi.> 

.'7  I  si;     "Storage  battery  testers."    J.   L    Thompson.    September  27th,  192(i 

_:.:'•;.  "  Casings,  mountings  and  connections  for  electrical  instruinrni-. 
,.'..,  ..mfteters."     R.  Amberton.     September  30th,  1920.      (170,7.51.) 

28..->14.    "Electric  junction    box."    R.  Crust.    October    Sth,  19^20.     (170,7.56  1 

38.853.  "Suspension  insulators  for  electric  wires  and  cables."  F.  Rohdc.i 
O<:tol»r   12th.  1920.     (Convention  date   not    granted.)     (1.52.345.)  ! 

3.5.710.  "Junction  boxes  for  electric  cables."  H.  McCruddcn  and  Callen- 
der's Coble  and  Construction  Co..   Ltd.    Dc-ccmbcr  20th,    1920      (170,784.) 

1.SB1. 

069.  "  Construction  of  conductors  tor  electrical  machines."  Bergm.Tnn 
Kl.ktricitats  Werke  Aki.   Ges.     November  26th.  1917.     (156.673.) 

958.  "  Frames  for  the  windings  of  electric  resistarccs  or  heating  elements" 
Widerstand  Akt.  G.-s.  fur  Elektro  Waerme-Tcchnik.  September  12lh,  191' 
(1.57.103.) 

9.180.  "  F.lectric  oscillation  generator."  L.  Levy.  March  29th,  IK" 
1160,799.) 

10,701.  "  Control  of  alternating-current  elcclric  motors."  Metropolitan 
Virkers  Electrical  Co.,   Ltd.    Julv   19th,  1920.     (166,878.)  .  , 

17,600.  "  Secret  m.ignetic  locks  for  electric  battery  lamps,  more  parti- 
cularly for  use  in  mines."  F.  J.  Turquand.  Janu.nry  23rd,  1920.  (Dittided 
application  on  17,077/20.)    (170,809.) 
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Just  over  seven  years  ago  the  Britisli  electrical  engi- 
neering intlustrv  was  threateneti  by  Teutonic  competi- 
tion and  scheming  isolicies  of  penetration.  Jsiuce  then 
miich  has  happened  in  connection  witii  the  industry  that 
wc  represent,  so  to  improve  its  resources,  efficient;}',  out- 
put capacit}',  and  organisation,  as  to  make  it  uiore  com- 
[letent  to  withstand  the  assaults  of  the  enemy,  assuming 
that  it  is  not  unduly  troubled  by  unsettleinent  ia  in- 
dustrial relations  and  is  not  betrayed  by  those  who,  in 
the  common  interest,  should  render  it  protection. 

To-day  it  may  be — indeed  it  is,  if  the  impres.sion  on 
some  minds  be  correct — that  the  British  electrical  in- 
dustry stands  in  an  even  more  dangerous  position  in 
respect  of  Teutonic  penetration  than  it  occupied  in  pre- 
war days.  The  suggestion  has  been  thrown  out  by  Sir 
Peter  Rylands  personally — though  it  was  uttered  at  a 
meeting  of  the  Federation  of  which  he  was  for  two  years 
president,  we  believe  it  in  no  way  represents  the  view  of 
that  organisation  or  of  an}-  special  section  of  it — that 
Germany  shall  be  allowed  to  erect  and  equip  our  super- 
power .stations ;  the  bait  is  that  they  shall  be  constructed 
free  of  capital  cost,  and  thereby  allow  a  cheaper  and 
more  abundant  supply  of  electricity  to  be  available  for 
the  cheapening  of  manufacturing  production  in  various 
classes  of  trade. 

May  Heaven  save  us  from  so  colossal  a  blunder — 
traitorous  .to  the  dead  by  whom  we  live,  robbing  the 
living  of  their  means  of  livelihood,  and  unmindful  of 
the  interests  of  those  unborn  for  whom  the  manufactur- 
ing industries  of  Britain  must  be  preserveii  and 
strengthened. 

In  a  recent  speech,  the  Premier  included  among  the 
favourable  symptoms  of  the  trade  situation,  the  liquida- 
tion of  the  great  glut  of  products  which  followed  the 
1920  boom.  Such  liquidation  would' necessarily  enable 
the  manufacturing  of  such  products  to  return  to  more 
reasonable  activity.  He  expresseil  the  view  that  the 
world  needed  goods  and  Britisli  gonils.  ami  tliat  it  would 
get  them. 

Since  these  utterances  were  made  there  have  been 
various  speeches  delivered  and  articles  written  in  the 
newspaper  Press  on  the  subject  of  (ierman  reparations. 
Among  the  suggestions  advaiueil  are  some  such  as  we 
have  mentioned  which  appear  to  be  in  direct  o|>position 
to  the  Premier's  thoughts  on  the  need  for  the  revival  of 
British  manufacturing.  Those  who  are  advocating  that 
Germany  should  be  allowed  to  construct  super-power 
stations  in  British  industrial  districts  are  actually  pro- 
posing that  one  of  the  great  manufacturing  industries 
of  the  United  Kingdom  should  be  sacrificed  in  order  that 
our  late  enemies  may  be  assistetl  to  their  feet.  Such 
suggestions  do  not  emanate  from  British  manufacturing 
circles  representative  of  our  electrical  interests.  '>( 
course.  Those  who  desire  to  see  the  electrical  and  .illied 
engineering  industries  of  the  United  Kingdom  in  full 
and  profitable  employment,  are  not  .so  foolish  as  to 
imagine  tliat  such  a  scheme  could  possibly  redound  to 
the  advantage  of  those  industries.  They,  indeed,  know 
only  too  well  that  nothing  would  give  German  electro- 
technical  organisations  greater  tlelight  than  the  prospect 
of  weakening  British  electrical  imlustry  and  gaining  a 
strong  Teutonic  hold  thereon.  Germany  will  timl  it  hsird 
work  to  regain  its  favoured  pre-war  position  here,  by 
fair  methods  in  competitive  trading.  How  can  anybody 
iicquainted  with  the  past  suggest  that  the  future  of  a  vit.tl 
British  industry  should  be  imperilled,  as  it  certainly 
would  be  imperilled,  by  our  national  legislators  approv- 
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iug  of  tlie  erection  of  Ueriuiin  electriL-al  eugineeriug 
eshibit-s  in  the  United  Kiugdoiii  /  Surely  only  those  can 
do  so  who  know  nothing  of  British  electrical  engineering 
and  it»  ability  to-day  to  fulfil  any  plant  or  equipment 
contract-  that  the  world  has  to  offer.  Our  manufacturers 
are  justified  in  expecting  tiiat  new  power  .station  work  to 
be  exei  uted  in  the  United  Kingdom  shall  be  carried  out 
by  British  labour.  British  workpeople  are  justified  in 
looking'  to  such  contracts  to  afford  them  a  means  of  liveli- 
hood for  years  to  come.  They  know  that  they  will  be  in 
sorrv  plight  if  those  in  authority  betray  them  by  wrongly 
using  the  power  that  they  have  given  them,  to  assist 
German  industries,  already  reported  to  be  very  busily 
engaged,  with  large  contracts  for  manufactures  whicli 
we  ourselves  can  make. 

Tht'  construction  of  large  electric  power  stations 
is  the  most  important  branch  of  electrical  engineering, 
as  may  be  gathered  from  the  fact  that  the  cost  of  a 
station  of  100,000  kW  would  be  of  the  order  of 
£5,iM)0,000,  at  present  prices:  moreover,  the  key  to  ex- 
port trade  is  construction  for  home  requirements — if 
we  do  not  build  our  own  power  stations,  we  shall  not 
have  the  chance  of  building  them  for  other  nations.  The 
designers  of  machinery  must  have  the  opportunity  of 
studyins  the  performance  of  their  productions  close  at 
hand,  and  the  manufacturers  must  have  the  means  for 
conducting  experimental  research  with  a  view  to  improv- 
ing their  ]«roducts  and  keeping  ahead  of  their  competi- 
tors :  but  above  all  is  the  question  of  loss  of  employment. 
in  connection  not  only  with  the  super-power  station  plant 
manufactured  in  Germany  for  presentation  to  this  coun- 
try, but  also  with  the  orders  for  plant  from  foreign 
countries  which  would  be  diverted  to  Germany.  In 
1918  the  Board  of  Trade  Committee  on  the  Electrical 
Trades  remarked  in  its  report:  "  The  policy  of  German 
manufacturers  has  been  studiously  directed  not  only  to 
secure  orders  in  this  country  under  the  open  competition 
permitted  by  our  fiscal  system,  hut  also  to  the  effective 
destruction  of  British  industry."  The  policy  advocated 
bv  Sir  Peter  Rylands  would  play  directly  into  their 
hands. 

We  were  not  surprised  to  see  the  disclaimer  of  the 
Federation  which  followed  on  the  heels  of  the  speech  in 
the  Press  the  day  after  it  was  published. 

Let  us  reprint  Sir  Peter's  statement  as  reported  and 
the  official  disclaimer  :  — 

Aa  to  the  cheapening  of  our  own  costs  of  production  he 
might  refer  hy  way  of  illustration  to  the  electrical  industry. 
It  would'  be  to  the  interest  of  this  country  for  the  Govern - 
ment  to  lay  down  in  every  industrial  centre  in  this  country 
the  best  super-power  stations  at  the  complete  expense  of 
Germany  and  with  an  absolutely  zero  capital  cost  to  this 
country.  The  question  of  the  Channel  Tunnel  also  deserved 
consideration,  as  he  was  disposed  to  believe  that  the  Channel 
Tunnel  would  be  of  great  value  if  it  did  not  cost  anything. 
Cljaughter.)  He  made  these  suggestions  by  way  of  contri- 
liution  to  the  question  of  alternatives  to  the  terrors  of  an  un- 
controlled  liquidation   of   the   indemnity.     (Cheers.) 


It  ii5  olficially  stated  that  in  the  speech  made  by  Sir  Peter 
P.ylanda,  on  the  German  Reparations,  the  suggestions  he  put 
forward  with  regard  to  electrical  power  stations  and  the  con- 
struction of  the  Channel  Timnel  at  the  expense  of  Germany, 
were  not  mentioned  in  the  provisional  reports  of  the  Suli- 
Committee,  and  were  put  forward  by  Sir  Peter  Rylands  as  hie 
f.wn  perst.nal  views  as  illustrations  of  the  character  of  the  pro- 
]io,s.ils.  ;ind  not  as  si)ecific  examples  of  the  suggestions  of  the 
Reparations  .Sub-Committee. 

We  are  slad  that  this  statement  was  promptly  issued. 
If  it  had  not  lieen  forthcomrng  we  can  imagine  that  there 
would  have  been  a  pi-etty  considerable  stir  in  the  elec- 
trical branch  of  the  Federation.  Indeed,  we  can  even 
imagine  the  electrical  firms  having  no  further  use  for 
the  organisation,  which  would  have  been  a  pity,  for  the 
strengthening,  and  not  tlie  weakening,  of  tlie  F.B.I,  is 
what  is  needed. 

In  an  interview  that  a  Times  representative  had  with 
him  on  Tuesday.  Colonel  0.  C.  Armstrong,  who  is  now 
President  of  the  Federation,  said  that  Sir  Peter  Rylands 
introduced  super-power  station  and  Channel  Tunnel 
ideas  as  types  of  the  various  forms  of  payment  in  kind 
which  Germany  could  make  because,  in  developing  the 
idea  of  construction  bv  Germany  of  works  in  different 


countries  "  he  had  to  search  for  striking  examples  to 
illustrate  his  meaning,  among  ideal  projects  which  were 
not  likely  to  be  proceeded  with  in  the  ordinary  course  of 
development  in  this  country  for  many  years  to  come." 
Colonel  Armstrong  himself  regrets  that  public  attention 
has  become  centred  on  these  two  illustrations  to  the 
neglect  of  what  he  regards  as  the  more  important  sug- 
gestions which  had  previously  been  discussed. 

Even  Sir  Peter  would  surely  desire  that  these  German 
super-power  stations  shotdd  be  erected  as  far  distant  as 
possible  from  those  sacred  memorials  wherewith  we  pay 
public  tribute  to  our  immortal  heroes  who  at  so  great 
a  cost  prevented  the  Huns  from  gaining  the  Victory 
after  their  unforgettably  foul  deeds.  Shall  we,  after 
all.  allow  the  Economic  Crown  to  pass  to  those  who 
proved  so  grossly  unworthy  in  the  eyes  of  civilisation? 
Shall  we  assist  to  strengthen  those  very  industries  whiclh 
Katlienau  organised  for  purposes  of  war — the  war  that 
came  ' '  a  year  too  soon  ' '  J 

The  Germans,  by  force  of  arms,  designed  to  rule  the- 
world  with  might.  They  still  design  to  conquer  the 
world,  or  an  important  part  of  it,  economically,  but 
British  electrical  engineering  is  capable  of  running  its 
own  business.  Let  them  provide,  by  way  of  reparation 
payments,  those  things  which  we  cannot  make  for  our- 
selves and  which  it  is  unimportant  that  we  should  be 
able  to  make  in  order  that  we  mav  be  safe. 


In  the  financial  Times  of  November 
Municipal  I8th     appeared    an     article    with    this 

Refuse  Salvage,  heading,  by  -Vlr.  K.  H.  Bicknell, 
M.Inst.C.E.,  drawing  attention  to  the 
work  of  the  National  Salvage  Council,  and  of  Mr.  J.  C. 
Dawes,  of  the  Ministry  of  Health,  in  connection  with 
town  refuse.  It  seems  that  the  Ministry  has  just  sanc- 
tioned the  raising  of  a  loan  of  £200,000  by  the  Corpora- 
tion of  Sheffield  for  establishing  a  salvage  installation 
on  a  huge  scale.  The  refuse  will  be  screened  and  sorted, 
tlie  fine  screened  dust  being  used  as  a  fertiliser.  The 
cinder  is  to  be  recovered  and  washed  for  use  as  fuel  in 
the  Corporation  baths  and  elsewhere  ;  but,  so  far  as  we 
can  learn,  not  for  raising  steam  at  the  electricitj-  works. 
Rags,  bones,  tins,  and  bottles  are  to  be  picked  out  and 
sold  for  re-use.  The  Sheffield  plant  is  designed  to  treat 
500  tons  of  dry  refuse  per  day,  at  an  estimated  cost  of 
£36,000  a  year,  against  a  present  cost  of  £50,000. 
Neither  of  the  figures  includes  the  cost  of  collection, 
which  is  about  £66,000. 

It  appears  that  medical  officers  who  have  investigated 
the  process  on  a  working  model  scale  have  expressed  ap- 
proval of  the  hand-picking  methods  referred  to,  which 
will  be  carried  out  by  women  and  boys.  It  is  stated 
that  there  will  1)e  a  good  market  for  the  articles  re- 
covered. Mr.  Bicknell  condenms  tipping  and  dumping 
(in  which  we  heartily  agree  with  him),  and  also  incinera- 
tion and  pulverisation.  But  when  he  says  that  incinera- 
tion involves  the  destruction  of  useful  material  and 
means  of  power  we  differ  from  him.  We  entertain  .1 
strong  suspicion  of  sanitary  methods  of  hand-picking  : 
and  we  are  exceedingly  doubtful  about  the  economy  ot 
recovering  cinder  from  the  bulk  by  screening  and  wash- 
ing, to  be  sold  elsewhere.  The  Sheffield  undertaking 
being  on  sucli  a  large  scale,  will  soon  ]irovc  the  economy 
if  it  exists. 

Our  own  view  is,  however,  that  the  iiest  way  to  realise 
any  fuel  value  is  to  turn  the  material  into  electrical 
energy  as  soon  as  possible,  and  if  that  energy  can  be  used 
to  charge  up  electric  collecting  wagons,  then,  by  "  wash- 
ing one  hand  with  the  other,"  a  true  economy  is  likely 
to  be  realised.  But  the  economy  of  selling  articles 
separated  from  the  rubbish  of  the  dust  bin  is  dependent 
on  the  state  of  the  market.  aii<l  is.  to  say  the  least,  a 
risky  business  with  material  that  ii  will  not  pay  to 
transport  very  far. 

We  shall  certainly  watch  the  Sheffield  tiiidertaking 
with  interest,  but  at  present  we  do  not  share  Mr. 
Bicknell's  anticijiatioii  that  at  la.st  a  final  economical 
s(dutioii  of  the  refuse  problem  has  been  found. 
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In  our  view  it  is  well  to  screen  out  the  fine  dust, 
which  is  mostly  tine  ash  completely  burned.  But  it  re- 
mains to  be  proved  whether  it  is  not  better  to  put  all  the 
larger  material  into  furnaces  and  turn  it  into  steam  and 
electricity  at  once,  rather  than  to  subject  it  to  expensive 
separation  processes,  and  afterwards  to  send  it  away 
again,  at  a  further  cost  for  transportation,  to  be  used 
as  a  fuel.  The  fine  dust  should  find  a  market  for  im- 
proving clay  land,  and  the  clinker  resulting  from  the 
burning  is  valuable  for  concrete  and  road  making  and 
other  purposes. 

During  the  course  of  the  war  Euro- 
Trade  with  pean  goods  disappeared  from  the  mar- 
I,atin=American  kets  in  South  America,  and,  in  fact, 
Countries.  from  the  whole  of  Latin  America.  The 
United  States  and  Japan  sought  to 
enter  thesi?  markets  or  to  obtain  a  greater  share  of  the 
trade  with  them  in  the  temporary  absence  of  European 
competition,  arid  a  fair  measure  of  success  attended 
their  efforts  in  this  direction;  but  the  Spanish-American 
buyers,  always  accustomed  to  the  credit  conditions  and 
punctuality  in  delivery  of  European  firms,  never  took 
kindly  to  North  American  methods,  including  cash  paj'- 
nients  or  delivery  against  a  confirmed  credit  in  a 
month,  these  conditions  being  frequently  associated  with 
uncertainty  as  to  the  time  of  delivery  being  adhered 
to  and  iio  certaint}'  that  the  goods  would  be  up  to  samples 
or  of  the  quality  stipulated  in  the  orders. 

Under  such  circumstances  it  is  no  wonder  that  South 
American  customers  again  turned  their  attention  to- 
wards Europe  as  soon  as  possible  after  the  conclusion 
of  the  armistice,  while  on  their  part  the  Europeans 
began  to  resume  their  interrupted  relations  with  South 
America  with  the  hope  of  recovering  the  markets.     The 

i  final  result  of  the  rush  of  European  goods  and  the  great 
activity  displayed  in  1919,  was  the  glutting  of  the  South 
American  markets  with  goods  or  the  accumulation  at 
the  ports,  warehouses,  and  custom-houses  of  goods 
which,  owing  to  the  efEects  of  the  world  economic  crisis 
which  had  arrived"  in  the  meantime,  it  was  impossible 
to  dispose  of. 

As  a  result  of  his  own  personal  observations  on  the 
occasion  of  a  visit  extending  over  almost  a  year  in 
South  America,  Mr.  Kiek,  chairman  of  the  Coiinnercial 
Bank  of  South  America,  recently  stated  that  in  the  still 
jjrecariou.s  state  of  international  political  and  economic 
conditions,  it  would  be  futile  to  attempt  to  predict  the 
future  of  the  countries  with  which  the  bank  is  asso- 
ciated.    Through    the    opportunities    afforded    by    the 

!  war,  the  United  States  had  displaced  much  of  the 
British  export  movement,  and  now  Germany  and  Bel- 
gium were  specially  cultivating  these  prospectively 
valuable  markets,  assisted  by  the  fateful  advantage  of 
depreciated  currencies.  In  addition  the  American  banks 
and  the  investing  community  had  latterly  entered  the 
lists  by  more  freely  granting  loans  to  South  American 
Governments,  thus  following  the  policy  so  successfully 
adopted  in  England  for  close  upon  a  century,  of  bold, 
adventurous,  and  on  the  whole  remunerative  supply  of 
capital,  which  invariably  brought  direct  and  indirect 
returns  to  British  industry  and  commerce.  Such  form 
of  co-operation,  Mr.  Kiek  remarked,  was  welcome,  as 
theref  was  room  enough  for  all.  It  was.  however,  essen- 
tial hot  to  slaolicn  any  of  our  efforts,  and  the  experience 
of  his  long  journey  confirmed  the  view  that,  given  settled 
labour  conditions  at  home  and  industrial  peace  instead 
of  strife,  we  should  hold  our  own  against  any  foreign 
competition  if  we  only  remained  true  to  our  traditional 
pt)iicy  of  sound  trading,  fair  dealing,  good  workman 
ship,  and  a  respect  for  and  a  sympathetic  consideration 
of  the  Latin-.\merican  point  of  view 

.As  is  well  known,  we  exported  capital  before  the  w.ir 
on  a  large  scale  in  the  form  of  loans  to  South  American 
Governments,  but  the  bulk  took  the  shape  of  capital  and 
credits  poured  into  Latin-America  by  British  companies 
for  developing  vast  tracts  of  country,  the  construction  of 
railways  and  docks,  and  the  organising  of  public 
utility  undertakings,  all  of  which  had  materially  aided 
British   trade,    JntJ^stfy.    and    ghipping,      Thoufjh  we 


cannot  export  capital  now  on  the  same  scale  as  prior  to 
the  war,  Mr.  Kiek  thinks  that  the  time  will  come  when 
we  shall  again  have  similar  opportunities,  and  he 
naturally  considers  it  to  be  desirable  that  these  invest- 
ments should  be  made  by  British  companies  registered 
under  the  British  flag,  so  as  to  ensure  that  effective 
control  should  continue  to  be  exercised  m  England,  and 
that  the  many  direct  and  indirect  benefits  should  con- 
tinue to  accrue  to  British  trade  and  industrv. 


The  Post  Ottice 
Engineering 
Department. 


Our  comment  last  week  regarding  the 
andicap  imposed  upon  a  Government 
Department  by  the  system  of  promotion 
by  seniority  elicited  a  protest  from  the 
Engineer-in-Chief,  Sir  William  Noble, 
on  the  ground  that  that  system  did  not  obtain  in  the  Post 
Office  Engineering  Department,  and  as  the  result  of  an 
interview,  at  which  he  explained  to  us  very  fully  the 
organisation  which  he  has  developed,  we  are  bound  to 
admit  that  his  point  is  well  taken.  Whilst  seniority  is 
not  wholly  ignored,  it  is  relegated  to  the  background, 
and  certainl}-  does  not  constitute  a  dominating  factor  in 
the  choice  of  men  for  advancement  in  the  Service.  The 
keynote  of  our  leaderette  was  efficiency,  and  we  are  very 
pleased  to  find  that  the  increase  of  efficiency  is  the  guid- 
ing principle  in  the  function  of  selection. 

When  a  vacancy  is  to  be  filled  in  a  position  of  respon- 
sibility, the  qualification  of  tlie  officials  who  are  eligible 
for  the  post  are  minutely  examined;  of  those  who  are 
found  to  be  in  every  way  the  most  competent  to  fill  it, 
the  official  with  the  highest  seniority  is  chosen;  but  at 
the  same  time  those  who  are  passed  over  are  informed 
that  they  are  not  necessarily  out  of  the  running  for 
future  promotion — whether  or  not  they  shall  be  chosen 
on  the  next  occasion  depends  upon  their  own  efforts  to 
augment  their  efficiency  and  usefulness  in  the  interim. 
By  this  means  it  is  sought,  and,  we  understand,  with 
good  effect,  to  make  the  promotion  of  an  official  act  as  a 
stimulus  to  his  colleagues,  who  might  otherwise  be  dis- 
heartened by  rejection.  An  obvious  objection  to  pro- 
motion otherwise  than  by  seniority  is  the  fear  that 
favouritism  may  creep  in,  but  this  is  avoided  in  the  Post 
Office  system  by  arranging  that  the  decision  shall  not  be 
left  in  the  hands  of  an  individual,  but  shall  be  made  on 
the  basis  of  reports  by  several  officials  of  higher  rank 
than  the  candidate,  and  subject  to  the  approval  of  the 
head  of  the  Engineering  Department  himself. 

In  order  to  ensure  that  the  reports  above-mentioned 
shall  be  based  on  right  principles  and  directly  compar- 
able with  one  another,  schedules  have  been  drawn  up  by 
Sir  William  Noble  allotting  definite  weights  to  the  re- 
spective qualifications  demanded  by  the  position  which  is 
to  be  filled  ;  these  schedules  embrace  psychological  and 
sociological  as  well  as  professional  considerations,  the 
relative  values  attributed  to  them  being  varied  in 
accordance  with  the  nature  of  the  duties  to  be  performed 
— greater  weight  is  attached  to  strength  of  character,  for 
instance,  in  the  highest  ranks,  and  to  professional 
skill  in  the  lower  grades.  The  same  principles,  thoujrh 
ill  moilificil  form,  are  observed  right  through  the  Pe- 
partiiient.  and  every  encouragement  is  given  to  personal 
effort  to  lise  in  the  scale. 

One  of  the  most  siitisfaetory  features  of  the  system  is 
the  fact  that  it  is  rei'Ognised  by  the  whole  body  of  em- 
ployes. Trade  Unions  are  notoriously,  though  mis- 
takenly, averse  from  permitting  the  individual  to  raise 
his  status  by  efforts  in  excess  of  the  normal,  but  the  P.O. 
Union  of  Engineering  Workmen,  which  is  a  tradn 
union,  unanimously  passed  a  resolution  nearly  three 
years  ago,  declaring  that  the  main  considerations  that 
should  be  taken  into  account  in  promoting  members 
were  efficiency,  good  conduct,  and  seniority,  in  the  order 
stated.  We  may  ad<l  tliat  in  the  case  of  men  not  on  the 
"  establishment,"  efficiency  and  good  conduct  are  the 
supreme  considerations. 

So  far  as  it  is  humanly  possible  to  eliminate  the  dr.iw- 
backs  of  State  control,  the  Post  Office  Engineering  De- 
partment has  been  relieyecj  of  tbem,  and  efficiency  is  its 
watchword. 
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THE    PATH    OF    A    SMALL    PERMEABLE    BODY    IN   A   MAGNETIC    FIELD. 


By     Prof.    W.     CRAMP,     D.Sc. 


Ix  recent  examinations  a  question  has  appeared  to 
which  an  answer  is  not  to  be  found  in  tlie  ordinary  test 
books.  This  is  the  more  strange  since  the  case  is  one  of 
considerable  practical  importance,  and  has  lately  re- 
ceived careful  experimental  investigation  at  the  hands 
of  Hartog  and  Belas. 

The  question   may   be  put   briefly   thus:  —  "A  small 
sphere  of  soft  iron  is  placed  at  various  points  in  the 


Fig.  1. 

magnetic  field  of  ;i  straight  bar  magnet.  Draw  a  series 
ot  curves  showing  the  direction  in  which  tlie  sphere  w'l 
tend  to  move  from  these  points." 

Nine  out  of  ten  elementary  students  liaving  drawn  a 
diagram  of  the  ordinary  lines  of  force  due  to  the  iiar 
iiiatriict.  will  reply  that  the  sphere  will  tend  to  move 
ailing  that  line  of  force  wliich  passes  tlirough  the  jioint 
at  which  it  is  placed  ;  and  they  will  probably  add  that 
it  will  move  along  this  line  towards  that  pole  to  whicli 
it  happens  to  be  nearer.  This  answer  is,  of  course, 
wrong.  The  lines  of  force  represent  those  paths  along 
which  a  particle  possessing  definite  polarity  will  tend  to 
move.  But  the  sphere  is  not  thus  polarised,  and  conse- 
quently instead  of  experiencing  attraction  by  one  pole 
of  the  magnet  and  repulsion  by  the  other,  it  is  attracted 
liy  both. 

Now.  if  the  nouth  polp  iif  lli«>  bar  ma^gnet  be  placoil 
al  a  distauM  «qual  lo  the  length  of  the  original  magvift 
fr«in  «  similar  south  |iole,  a  particle  haring  norlli 
polarity  only  would  be  attracted  by  both  poles,  and  tlip 
paths  along  which  it  would  tend  to  move  would  be  the 
well-knoTvn  lines  for  two  like  poles.  These  conditions 
are  evidently  somewhat  similar  to  those  of  our  question, 
and  consequently  the  groujis  of  curves  in  the  two  cases 
luust  have  a  certain  resemblance.  This  resemblance. 
however,  is  only  slight,  and  the  cause  of  the  difference 
is  easily  seen  if  we  compare  the  force  acting  upon  a 
small  polarised  particle  placed  within  the  influence  of  a 
field  due  to  a  sinclc  centre  of  opposite  sign,  with  that 
acting  n-pon  a  permeable  particle  placed  in  the  same 
field.  In  the  former  rase  the  surfaces  of  equal  potential 
<-nergy  are  spheres  drawn  about  the  point  ns  centre, 
iind  the  value  of  the  enertry  corresponding  to  any  sur- 


face is  inversely  as  the  radius  of  the  surface.  In  the 
latter  case,  assuming  constant  permeability  of  the 
jiarticle,  the  surfaces  of  equal  potential  energy  are  also 
spheres  drawn  about  the  point  as  centre,  but  the  value 
ol  the  energy  corresponding  to  any  surface  varies  in- 
versely as  the  fourth  power  of  the  radius.  For  the  energy 
per  unit  volume  of  the  particle  is  /'H"/'8'r,  where  H,  the 
strength  of  the  field  is  m/r',  m  being  the  pole  strength 
and  r  the  radial  distance  of  the  particle  from  the  pole. 
Tlie  energy  per  unit  volume  is  therefore  /'/ri."/8irr\ 
Again,  as  regards  force:  the  force  upon  the  polarised 
particle  will  vary  inversely  as  the  square  of  the  radius 
r,  while  for  the  permeable  particle  it  will  evidently 
vary  inversely  as  the  fifth  power  of  the  radius  r. 

By  the  usual  methods  of  superposition  we  may  arrive 
at  the  surfaces  of  equal  energy  and  the  lines  of  force 
due  to  a  yair  of  centres.  These  I  have  drawn  out  in 
fig.  1,  where  in  order  to  contrast  the  two  cases  sharply, 
the  upper  half  of  the  drawing  refers  to  a  polarised 
particle  near  poles  of  similar  sign,  ss,  and  the  lower 
half  refers  to  a  permeable  particle  near  poles  of  unlike 
sign,  N  and  s.  The  energy  contour  lines  are  shown 
dotted,  and  the  figures  near  them  show  the  relative 
potential  energy  corresponding  to  each  curve.  It  will 
be  noted  that  in  the  upper  half  of  the  diagram,  the 
difference  between  one  contour  and  the  next  is  constant, 
whereas  in  the  lower  half  these  dift'erences  vary.  This 
is  necessitated  by  the  steep  potential  gradient  occurring 
near  the  poles,  which  renders  it  almost  impossible  to 
keep  the  differences  constant  and  at  the  same  time  to 
keep  the  drawing  clear.  Within  the  dotted  line  marked 
■i,  and  also  to  the  right  of  the  line  marked  aa,  the  con- 
tours all  become  practically  circles.  The  full  lines  re- 
present paths  along  w-hich  the  particle  would  tend  to 
move.  In  the  upper  half  of  the  figure  the  particle  is 
supposed  to  have  north  polarity,  and  in  the  lower  half 
to  be  unpolarised  but  of  constant  permeability,  the 
value  chosen  being  112.  All  the  full  lines  in  the  lower 
diagram  are  nearly  radial  within  the  dotted  circle  4, 
and  also  to  the  right  of  the  line  marked  aa. 

The  most  characteristic  difference  between  the  two  sets 


\ 


•S 
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of  full  lines  is  the  sliarp  inflection  ot  the  lower  set  about 
the  region  b.  This  is  due,  of  course,  to  the  inverse  fifth 
power  law,  and  the  consequent  steep  gradient. 

In  1910  Prof.  Marcus  Ilartog  required  a  solution  to 
this  problem  in  connection  with  the  analogy  wliich  he 
had  drawn  between  the  centred  cell  forces  (mitokinesis), 
observed  in  cell  division,  and  electrostatic  or  magnetic 
fields  of  force.  Finding  no  solution  in  the  textbooks, 
he  .and  Belas  devised  a  most  ingenious  method  for  deter- 
mining experimentally  the  path  of  the  particle.  Their 
apparatus  consisted  of  a  powerful  electromagnet  of] 
horse-shoe    form,    with    limbs    pointing  vertically  up-j 
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uards.  Laid  acros.s  the  ends  of  the  poles  was  a  trough 
I  (intaining  glycerine,  on  the  surface  of  which  a  small 
sphere  of  paraffin  containing  a  quantity  of  reduced  iron 
«;ls  floated.  Above  the  trough  a  cutnera  was  arranged 
SI)  that  the  position  of  the  sphere  could  be  focused  on 
to  a  screen.  Upon  this  screen  dots  were  made  with  a 
pencil  at  the  successive  points  of  the  screen  occupied  by 
the  image  of  the  zenith  of  the  sphere  which  was  spotted 
with  black.  A  photograph  of  the  dotted  screen  was 
then  made,  with  the  result  that  tjie  trajectories  repro- 
duced in  fig.  2  were  obtained.  The  general  agreement 
between  the  .shape  of  the  curves  in  fig.  2  and  the  full 
lines  in  the  lower  part  of  fig.  1  is  quite  obvious. 

In  exactly  the  same  way  as  the  field  in  fig.  1  has  been 
obtained  for  the  action  of  a  pair  of  unlike  poles  upon  a 
permeable  jjarticle,  may  another  and  quite  different  set 
of  curves  be  obtained  for  the  paths  of  a  similar  particle 
in  tlie  field  due  to  two  like  poles.      lu  fig.   3,  ss  repre- 


level,  but  slopes  in  both  directions  towards  a  critical 
point  E,  such  that  b  e/b  s  =  0.708,  v?here  b  is  the  middle 
point  of  s  s.  The  point  e  is  arrived  at  by  calculating 
the  value  of  h  along  b  b,  which  will  be  found  to  be  pro- 
portional to  ia' j{a'  +  1')'  where  s  .s  =  2Z,  and  a  is  the 
distance  along  b  b,  measured  from  b.  By  differentiating 
and  equating  to  zero  the  point  e  is  obtained  as  a  solu- 
tion to  the  equation  :  — 

2a'-t-3oV-r  =  (J. 

To  the  light  of  tlie  line  SA  all  tlie  full  lines  would  be 
|iracticMlly  r:i(li:il,  and  near  the  centres  s  s  this  is  also 
true. 

Ill  fig.  4  the  Jesuits  of  Hartog  and  Jiclas  for  the  case 


F:g.  3. 


sent  the  positions  of  two  like  poles.  A  portion  of  the 
traces  of  the  surfaces  of  equal  energy  for  a  permeable 
particle  are  indicated  by  the  dotted  lines,  and  the  full 
lines  show  the  paths  which  such  a  particle  would  take  in 
moving  slowly  towards  the  pole.  It  might  at  first  be 
supposed  that  as  the  diagram  for  unlike  poles  resembles 
the  field  of  force  for  like  poles,  the  converse  would  also 
hold  true.  But  this  is  seen  to  be  very  far  from  the  case. 
Instead,  we  have  a  most  interesting  series  of  energy  con- 
tour lines  giving  rise  to  beautiful  fan-like  trajectories, 
to  which  fig.  3  hardly  does  justice. 

If  we  regard  ss  as  sinks,  we  see  from  the  figure  that 
there  is  an  elevated  region  or  watershed  of  which  the 
line  B  B,  is  the  ridge.     The  ridge  itself,  however,  is  not 


S' 
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like  fig.   3  are  shown,  and  niicc  ngaiii  Ihe  agreement  is 
seen  to  be  satisfactory. 

In  the  above  discussion,  the  iiermeable-  particle  has 
been  assumed  to  be  small,  compared  with  the  distamc 
N  s  or  s  s.  If  this  is  not  the  case,  the  introduction  of 
the  particle  will  seriously  modify  the  lines  of  !h'- 
figures.  This  change  can  easily  be  calculated  for  a 
single  source  or  sink,  but  becomes  difficult  when  there 
are  two  or  more  such  centres.  Hartog  and  Belas  have 
also  drawn  attention  to  the  lack  of  symmetry  observable 
in  fig.  2,  but  for  such  details  the  reader  is  referred  to 
their  original  paper  in  the  "  Proceedings  of  the  Roval 
Dublin  Society,"  Vol.  XV(N.S.).  No.  4,  February,  1916. 
Here  it  only  remains  for  me  to  thank  them  for  their 
kind  permission  to  reproduce  figs.  2  and   1  above. 


MORE     PROPAGANDA    WANTED. 


By    E.    S.    HODGSON. 


The  collapse  of  foreign  exchanges  has,  temporarily  at 
any  rate,  made  it  necessary  for  our  large  manufac- 
turers of  electrical  plant  and  accessories  to  mark  time 
until  the  exchange  position  has  been  stabilised  or  until 
the  Government  has  elaborated  its  subsidy  scheme  for 
industry. 

But  that  is  no  reason  why  manufacturers  should  be 
idle  in  other  directions;  for  there  is  still  a  great  deal 
or  propaganda  and  "spade  work"  to  be  done  in  the 
interim. 

The  Germans,  thanks  to  their  low  rate  of  exchange, 
are  taking  the  utmost  advantage  of  their  position  and 
finding  access  to  lost  markets  and  opening  up  fresh 
sources  for  their  products.  But  they  are  doing  more : 
hey  have  embarked  on  an  elaborate  system  of  propa- 
ganda which  far  exceeds  anything  they  did  in  that 
direction  prior  to  1914,  at  least  so  far  as  the  purely 
publicity  side  is  concerned.  They  are  flooding  the 
markets  of  the  world  with  catalogues,  trade  papers,  and 
other  material  of  propaganda,  well  got-up  and  printed 
in  the  language  of  the  country  with  which  they  are 
desirous  of  trading.     Every    frf^de    Jias    its    Facfixeit- 


sc/irift  (specialised  trade  journal)  the  number  of 
general  trade  journals  printed  in  more 'than  one  lan- 
guage have  increased,  while  the  German  Society  of  Engi- 
neers about  a  year  ago  fathered  an  important 
publication  entitled  Iiidiisfritil  Engineering,  whicli, 
printed  in  (iernuin,  English,  and  Spanish,  has  the 
avowed  purpose  of  eulogising  German  achievements  in 
ali  branches  of  engineering.  This  journal  is  well  got 
up,  contains  a  selection  of  interesting  articles  from 
month  to  month,  and  forms  in  all  respects  a  valuable 
organ  of  propaganda. 

What  are  British  manufacturers  doing  in  the  same, 
direction  '  Are  they  utilising  their  period  of  marking 
time  in  the  preparation  of  foreign  catalogues,  pamphlet? 
descriptive  of  their  activities,  and  the  publication  of 
journals  calculated  to  give  the  foreign  buyer  a  compre- 
hensive s\irvey  of  modern  British  achievements  in  elec- 
trical and  general  engineering?  Are  they  training  sales- 
men to  go  out  and  study  the  markets  abroad — to  do  the 
necessary  spade  work  on  the  spot? 

Every  British  firm  of  any  importance  ought  to  have 
salesmen   (or,    better,   j-^pcesentiitives)  conversant   with 
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their  manufactures  and  equipped  with  the  necessarj- 
knowledge  of  lan>zuages  to  enable  them  to  cope  with 
any  and  eyiiv  possible  inquiry  tliat  they  may  receive. 
And  not  only  that:  the  really  successful  representative 
should  be  able  to  suggest  new  uses  for  electrical  machi- 
nery and  accessories,  both  to  potential  users  and  to  his 
own  firm.  He  should  be  something  of  a  psychologist, 
and  know  something  of  the  art  of  persuasion  :  he  should 
have  an  eye  to  future  developments  in  countries  wliose 
resources  have  been  barel}-  touched  as  yet :  and  he  should 
have  a  head  for  ligures,  that  he  may  be  able  to  gauge 
roughly  the  cost  of  any  large  new  undertaking  that  he 
cares  to  suggest.  The  ideal  in  this  direction  would  be 
for  a  firm  or  a  group  of  firms  to  have  two  representa- 
tives in  the  capitals  of  countries  such  as  the  South 
American  republics — oue  representative  being  thor- 
oughly versed  in  the  details  of  electrical  equipment,  and 
the  other  the  linguist,  financier  and  man  of  the  world. 

Reverting  briefly  to  the  subject  of  catalogues  and  illus- 
trated journals  as  a  source  of  propaganda,  the  Ameri- 
cans are  doing  a  great  deal  of  useful  work  in  that  field. 
Some  of  their  foreign  trade  journals  are  well  illustrated 
— a  point  of  great  importance  when  dealing  with  the 
Latin  races — and  contain  articles  written  from  the  broad 
standpoint  of  utility  rather  than  too  specific  tech- 
nical articles.  The  aspect  that  interests  a  nation  that 
has  not  tried  a  particular  application  of  electricity,  for 
example,  is  not  so  much  the  technical  details  as  the  pos- 
sible applications  of  the  method    to    its   scheme   of    in- 


dustrial development.  In  this  respect,  therefore,  two 
or  three  good  photographs  and  interesting  test,  hinting 
at  actual  and  possible  advantages,  are  worth  more  than 
all  the  dry,  technical  descriptions  put  together. 

To  mention  one  or  two  possible  fields  of  propaganda, 
wireless  telegraphy  and  telephony,  and  power  sets  de- 
signed with  prime  movers  suitable  for  running  on  the 
fuel  available  in  given  regions  may  be  cited  ;  also  small- 
scale  electric  traction,  and  electrically-driven  machinery 
for  performing  the  operations  which  in  certain  coun- 
tries are  now  carried  out  in  a  primitive  fashion. 

The  function  of  making  a  thorough  survey  of  require- 
ments in  particular  countries  or  regions  would  devolve 
upon  the  representatives  or  propaj^anda  agents  sent  out 
for  the  purjiose.  Nor  should  the  smaller  cultivator  or 
farmer  or  manufacturer  be  neglected  when  making 
such  a  survey.  These  people  only  need  to  be  persuaded 
of  the  advantages  of  electricity  for  doing  their  work 
more  rapidly  and — in  the  long  run — more  economically 
to  get  them  interested,  and  the  representative  with 
imagination  and  initiative  will  quickly  suggest  the 
actual  means  of  achieving  such  advantages. 

Some  one  was  bewailing  in  the  daily  Press  recently 
that  we  had  no  new  invention— that  one  was  badly 
needed,  in  order  to  stimulate  trade.  Well,  here  is  a 
field  wide  open  and  ready  for  exploiting — the  vast  and 
undeveloped  regions  of  South  America  and  other  coun- 
tries which  would  afford  a  new  outlet  for  British  genius 
and  capital  and — propaganda. 


MAIN5    PHOTOGRAPHY. 


By    A.     F.     BEACH. 


The  interesting  article  "Engineers  and  the  Camera" 
in  the  Electricai>  Review  of  October  7th,  has  prompted 
the  writer  to  pen  these  notes  on  the  special  use  of  photo- 
graphy to  the  mains  engineer,  trusting  that  this  will 
not  be  out  of  place,  although  the  matter  is,  to  a  certain 
extent,  supplementary  to  tliat  nrtirlc. 


station,  and  a  fault  having  developed,  it  was  decided  toi 
cut  at  a  place  about  half-way  along ;  this  happened  to 
come  nearly  in  the  middle  of  a  very  large  field.  The 
plans  showed  the  cables  to  be  laid  alongside,  and  within 
a  few  feet  of  a  footpath,  this  footpath  being  merely  a 
track  worn  bare  of  srrass.      Digfxing  was  started  to  find 


Fig.  1. 


PiQ,  2. 


The  incident  which  first  caused  the  writer  to  use  a 
camera  for  the  purpose  of  recording  the  position  of  ;i 
joint  hole,  illuiitrate«  in  itself  the  Advantage  of  thin 
method . 

A  Bet  of  10,000-volt  inaino  was  laid  to  supply  a  sub- 


thc  cables  at  the  spot  indicated,  but  none  were  foundj 
although  a  trench  was  cut  across  thi  position,  and  to  a 
good  depth. 

A  trial  hole  was  then  made  on  the  other  side  of  th 
track,  and  the  cables  were  found  immediately.       Th( 
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path  had  been  moved,  probably  by  someone  striking  a 
fresh  track,  owing  to  the  old  one  being  covered  with 
snow,  or  perhaps  too  muddy  for  comfort,  and  naturally 
all  later  travellers  had  followed  in  the  footsteps  of  the 
pioneer,  thus  wearing  a  new  path,  while  the  old  one 
was  soon  obliterated  by  the  growing  grass. 

When  the  necessary  repair  was  completed,  two  photo- 
graphs were  taken  of  a  white  staff  stuck  in  the  earth 
over  the  centre  of  the  joint  hole,  including  as  many  of 
I  lie  salient  features  of  the  distant  background  as  pos- 
sible, the  two  photographs  being  taken  from  positions 
roughly  at  right  angles. 

A  test  made  a  short  tiine  later  proved  this  method  to 
bo  perfectly  reliable;  a  rod  set  up  in  a  position  corre- 
sponding with  that  in  both  photographs  relative  to  the 
background  was  found  to  be  witiiin  three  inches  of  the 
original  spot,  shown  by  the  hole  where  it  had  been  stuck 
in  when  the  photograph  was  taken. 

After  this  a  photograph  was  taken  of  every  joint 
hole  and  cable  trench  which  happened  to  be  in  such 
a  position  that  the  location  might  necessitate  the 
measurement  of  fairly  long  distances,  or  where  the 
objects  used  to  measure  from  might  change  or  dis 
appear. 

It  is  unnecessary  to  give  further  examples  of  the  ad- 
vantages of  photographs  for  the  purpose  of  recording 
positions,  as  every  engineer  responsible  for  the  mainten- 


ance of  cables  will  see  how  they  will  apply  to  his  own 
work,  but  the  two  photographs  of  a  joint  hole  shown 
in  figs.  1  and  2  will  illustrate  the  point. 

it  may  be  mentioned  that  when  the  writer  left  the 
supply  company  for  which  this  work  was  done,  it  was 
considered  of  sufficient  importance  to  justify  the  pur- 
chase of  a  photographic  outfit  i«r  the  use  of  an  engineer 
for  this  purpose. 

There  is  obviously  no  great  advautagi*  in  using  this 
method  to  fix  positions  in  town  streets,  but  pictures  ef 
complicated  pipe  or  duct  arrangements,  crossings,  and 
other  confusing  tangles  should  be  made  (from  more  than 
one  point  of  view)  for  office  records,  before  they  are 
buried.  In  this  connection  it  should  be  remembered 
that  occasionally  a  stereoscopic  picture  is  exceedingly 
useful ;  this  can  be  easily  obtained  with  an  ordinary 
camera,  if  there  is  nothing  moving  in  the  subject,  by 
taking  two  separate  photographs  from  positions  about 
three  or  four  inches  apart. 

A  magazine  camera  taking  one  dozen  ^  plates  was 
found  to  be  all  that  could  be  desired,  and  as  the  light 
and  conditions  can  seldom  be  chosen,  the  work  some- 
times has  to  be  done  on  dull  days.  In  practice,  the 
best  all-round  results  were  obtained  by  using  slow 
plates,  a  very  small  stop,  and  a  time  exposure,  a  "  Cen- 
tury "  testing  set  on  its  firm  tripod  being  usually  used 
to  set  the  camera  on. 


THE    EXTRA-HIQH-PRESSURE  TRANSMISSION   LINES  CONFERENCE. 


By     R.     BORLASE     MATTHEWS,    Wh.Ex.,    A.M.Inst.C.E.,     M.I.E.E.,     F.R.Ae.S. 


CoMiiEJfciNG  last  week  and  terminating  in  the  early  part 
of  the  current  week,  the  above  very  successful  meeting 
took  place  in  the  capital  of  France.  Of  late  years 
European  engineers  have  taken  much  more  interest  than 
formerly  in  extra-high-pressure  transmission  systems, 
hence  this  conference  afforded  an  excellent  opportunity 
of  ascertaining  their  views  on  the  subject — which 
naturally  differ  considerably  from  American  practice, 
owing  to  the  denser  populations  that  they  serve  and  the 
correspondingly  shorter  lengths  of  transmission,  com- 
pared with  American  conditions  and  those  of  sparsely 
inhabited  countries. 

The  method  of  organisation  of  the  conference  was  to 
ask  twelve  countries  (excepting  Germany  and  Austria) 
to  appoint  official  delegates;  in  addition,  the  conference 
invited  the  attendance  of  engineers  who  were  interested 
in  the  general  subject.  About  50  delegates  attended, 
those  from  Great  Britain  being  Messrs.  Hunter,  Wed- 
more  and  Woodhouse.  The  English  guests  were  Sir  Tom 
Callender  and  the  present  writer.  Great  Britain  was 
honoured  by  the  election  of  Mr.  Woodhouse  as  one 
of  the  vice-presidents.  Dr.  Keunelly,  of  the  U.S.A.,  was 
also  elected  as  a  vice-president.  The  Presidents 
d'Honneur  were  Messrs.  Blondel  (Member  of  the  Insti- 
tute of  France)  and  Mailloux  (President  of  the  Inter- 
national Electrotechnical  Commission).  The  President 
was  M.  Legouez.  As  indicative  of  the  great  interest 
that  the  French  Government  is  taking  in  the  general 
subject,  it  may  be  mentioned  that  the  proceedings  were 
opened  by  M.  Le  Trocquer,  Minister  of  Public  Works. 

A  very  systematic  programme  of  work  had  been  pre- 
pared, so  as  to  ensure  that  no  details  would  be  left  un- 
discussed. Further,  the  meetings  were  so  arranged  as 
to  be  continuous,  with  no  overlapping.  In  this  way, 
each  member  of  the  conference  was  assured  that  he  would 
miss  nothing,  owing  to  the  circumstance  of  two  papers 
being  read  at  the  same  time.  A  week  of  very  hard  work 
was  put  in,  since  the  proceedings  commenced  at  'J.,'K> 
a.m.,  and  with  the  exception  of  an  interval  for  lunch, 
often  lasted  until  7  p.m.  All  functions  (except  that  of 
attendance  at  the  Ampere  Centenary  celebrations)  took 
place  in  the  evenings;  and  visits  to  works,  &c.,  were' 
arranged  for  the  week  following  the  conference. 

As  main  divisions  for  the  discussions,  the  programme 


was  divided  into  (u)  the  generation  and  transformation 
of  electrical  energy ;  (6)  the  construction  of  the  trans- 
mission lines;  (c)  the  operation  and  protection  of  the 
lines;  and  (d)  legislation  affecting  these  works.  The 
papers  presented  at  the  meetings  were  very  numerous — 
amounting  to  a  total  of  56.  Most  of  these  papers  were 
available  in  advance,  in  both  French  and  English — the 
official  languages  of  the  conference.  During  the  coursa 
of  the  meeting  a  resume  of  each  speech  was  given  in  Eng- 
lish or  French,  so  that  all  might  understand. 

Everyone  was  enthusiastic  as  to  the  success  of  this  the 
hrst  International  Conference  on  me  subject,  arid  it  is 
proposed  to  make  it  an  annual  event.  Rumour  has  it 
that  next  year's  meeting  will  be  in  Loudon. 

On  Thursday  afternoon,  November  "iith,  the  Confer- 
ence was  adjourned  so  that  the  members  might  partici- 
jiate  in  the  celebration  of  the  Centenary  of  the  most 
important  discoveries  of  Professor  Andre  Marie  Ampere. 
Tliis  afforded  a  unique  opportunity  for  the  study  of 
French  character,  as  illustrated  by  the  manner  in  which, 
as  a  nation,  they  publicly  give  honour  and  praise  to 
their  great  scientists  of  the  past,  whose  discoveries  have 
l)enefited  not  only  France,  but  the  whole  world.  The 
meeting  was  presided  over  by  the  President  of  the  French 
Republic  (M.  Alexandre  Millerand).  who  was  supported 
by  six  Ministers,  two  Under-Secretaries  of  State,  and 
many  others  holding  prominent  positions  in  tlie  affairs 
of  the  countrj'.  This  brilliant  attendance  alone  was  im- 
pressive, and  showed  that  France  really  took  to  heart. 
realised,  and  properly  appreciated  the  valuable  work 
done  by  Ampere.  Readers  need  hardly  be  reminded 
that  Ampere  was  a  Member  of  the  Legion  of  Honour, 
Professor  of  Physics,  Inspector-General  of  the  Univer- 
sity, and  Member  of  the  Institute  He  was  born  at 
Lyons  in  1775,  and  died  at  Marseilles  on  January  10th, 
1836.  In  the  course  of  the  speeches — which  took  place 
at  the  Sorbonne,  University  of  Paris — there  was  an 
amusing  rivalry  between  the  physicists  and  the  electrical 
engineers,  each  body  wishing  to  claim  Ampere's  work  as 
being  of  most  importance  to  the  interests  it  repre- 
sented. The  vast  audience  was  given  time  to  think 
things  over  after  each  speech,  while  the  famous  band  of 
the  Garde  Republieaine  played  stirring  selections— 
again  a  typically  French  custom. 
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A  further  insight  into  French  customs  was  given  to 
the  visitors  one  evening  in  the  form  of  an  old-world 
French  concert,  accompanied  by  musical  instruments  of 
the  period  and  also  by  examples  of  old  dances. 

Two  dinners  were  given  in  honour  of  the  visitors ; 
one  by  the  Union  de»  Syndicats  de  I'Electricit^,  pre- 
sided over  by  M.  Mahieu,  Conseiller  d'Etat,  General 
Sf'jinary  of  the  Department  of  Public  Works.  The 
..ilipi  dinner  was  given  by  the  Society  Amicale  des 
Ancieus  Eleves  de  I'Ecole  Superieure  d'Electricite,  with 
the  Under-Secretary  of  State  for  Posts  and  Tele- 
•.'laj.hs  in  tlie  chair.  Appropriately  enough,  after 
the  dinner  a  demonstration  was  given  of  the 
latest  developments  of  wireless  telephony.  On  the 
following  day  a  journey  was  made  in  a  pro- 
cession of  50  Citroen  taxi-cabs  to  the  wireless  tele- 
graph station  at  Saint- Assise.  This  visit  was  at  the  in- 
vitation of  the  Soci^te  Frani,aise  Radio- Telegraphique. 
The  portions  of  the  station  (a)  for  telegraphy  in  FrancL' 
and  (b)  to  England  and  the  Continent  are  in  operation. 
while  the  Intercontinental  Station  is  neariug  comple- 
tion. The  last  portion  of  the  installation  is  the  largest 
in  the  world,  larger  even  than  any  which  are  projected  : 
ihe  plant  will  have  a  capacity  of  3,000  kW.  The  Hi 
masts,  500  metres  high,  are  already  erected.  They  are 
placed  in  two  rows,  400  metres  apart,  the  distance  from 
line  piist  to  the  next  in  each  row  being  similarly  400 
metres.  Tlie  pressure  of  operation  on  the  antennae  will 
In  120,000  volts.  The  masts  themselves  are  earthed, 
iliere  being  no  attempt  to  insulate  them,  as  has  been  the 
tendency  of  late.  Much  interest  was  taken  in  the  exist- 
ing machine  rooms.  Evidently  the  daj'  of  the  physical 
instrument  maker  for  wireless  station  work  has  passed 
away,  for  this  station  was  hardly  distinguishable  from 
a  modern  rotary  sub-station.  The  modern  desk  type  of 
switchboard  was  installed,  and  the  plant  consisted  of 
motor  generators.  These  were  of  two  types:  (1)  to 
transform  the  3-phase,  500-volt  a.c.  supply  to  200  volts 
d.c,  and  (2)  to  transform  the  200-volt  d.c.  current,  by 
aid  of  a  motor  running  at  6,000  r.p.m.,  to  high-fre- 
quency current  at  32,400  periods---an  abnormally  high 
frequency.  These  high-frequency  alternators  were  con- 
structed by  the  Soci^te  Alsacienne  de  Constructions 
Mecaniques.  of  Belfort,  to  the  designs  of  M.  La  Cour. 
Tliey  are  oil-cooled,  and  each  has  a  capacity  of  25  kW. 
The  visitors  were  given  a  demonstration  of  the  putting 
in  parallel  of  two  of  these  sets,  which,  at  their  abnor- 
mally high  frequency,  is  entirely  a  different  problem  to 
that  encountered  in  ordinary  a.c.  plant.  By  varying  the 
frequencies  of  individual  sets,  quadruplex  telegrams 
could  be  dispatched.     Four  hundred  words  can  lie  dis- 


patched per  minute,  and  200  words  per  minute  can  be 
received.  The  management  is  aiming  at  a  very  prompt 
service,  and  the  normal  time  required  for  the  dispatch 
of  a  radiogram  to  London  from  Paris  is  live  minutes — 
cases  have  occurred  where  the  reply  has  been  received  in 
25  minutes.  Should  a  message  take  longer  than  five 
minutes,  rigid  investigations  are  made,  but  this  has  not 
occurred  for  over  twelve  months.  The  new  station  is 
being  constructed  entirely  of  bricks  and  cement  (so  as  to 
avoid  electrical  troubles  due  to  presence  of  steel  in  the 
constructional  work).  The  arched  vaulted  brick  roof 
was  pointed  out  witii  pride,  as  a  novelty  in  moderji 
Ijuilding  construction — and  yet  it  is  only  comparatively 
a  few  years  iigo  that  ferro-concrete  construction  was 
itself  a  new  thing. 

One  evening  was  devoted  to  an  inspection  of  the 
Uaumont  kinema  film  factory.  The  most  recent  system 
of  three-colour  screen  film  display  was  demonstrated, 
and  also  the  latest  development  of  talking  pictures.  In 
both  cases  the  secret  is  synchronisation  by  electrical 
Uicans.  A  speech  by  the  Minister  of  Public  Works  was 
most  realistically  rendered.  The  figure  on  the  screen 
was  greatly  enlarged,  and  the  spectator  could  almost  see 
the  words  coming  from  his  lips,  the  synchronisation  was 
so  perfect;  in  fact,  but  for  an  occasional  flutter  of  the 
hand,  it  was  so  realistic  that  the  onlooker  alninsl  forgot 
he  was  looking  at  a  screened  film. 

The  concluding  visit  took  place  on  Monilay,  Novem- 
ber 28th,  to  the  200,000-kW  power  station  at  Genne- 
villiers.  This  plant  comprises  five  turbo-alternators  of 
40,000  kW  each,  operating  at  1,500  r.p.m.  The  voltage 
of  the  generators  is  6,000  at  50  cycles.  Stirling  boilers, 
operating  at  355  lb.  per  sq.  in.,  are  now  being  installed, 
•  but  eventually  one  half  the  boiler  room  equipment  will 
be  Stirling  and  the  other  half  Babeock  &  Wilcox.  Each 
Stirling  boiler  has  a  heating  surface  of  22,600  sq.  ft., 
and  a  guaranteed  evaporation  of  175,000  lb.  per  hour. 
The  totaj  number  of  boilers  will  be  20.  Altogether  this 
station  is  a  wonderful  example  of  the  very  latest  ideas  in 
super-power  steam  station  construction. 

So  far  nothing  has  been  mentioned  concerning  the 
details  of  the  real  work  of  the  conference,  and  this  is 
for  the  reason  that  it  has  been  thought  wiser,  as  this 
conference  was  of  such  far-reaching  importance,  to  give 
a  summary  in  the  form  of  a  separate  article,  which  is  to 
appear  next  week.  There  is  no  question  but  that  this 
conference  has  been  a  great  step  in  forwarding  the  pro- 
gress of  extra-high-pressure  transmission,  which  is 
bound  to  lead  to  more  rapid  and  better  progress,  and  so, 
all  the  sooner,  all  nationalities  will  be  benefited  by  a 
better  and  cheaper  supply  of  electricity. 


A     NORTH-EAST     COAST    LOCAL     ELECTRICAL    TRADING    ASSOCIATION. 


In  July  and  August  last,  luccliugs  were  held  in  Ncwcastle- 
mxjn-Tyne  of  a  c<jm)iiitt«-<'  which  sat  to  consider  the  formation 
of  a  local  trading  a.ss(Kiatiuij.  The  outcome  of  this  was  the 
appointment  of  an  investigating  coumiittee,  which  drew  up 
a  report.  This  document  was  considered  hy  a  committee 
of  interested  parties  at  a  meeting  held  on  November  16th, 
when  it  was  unanimously  resolved  to  accept  the  report  and  to 
scud  copies  of  it  to  each  tirm  represented  at  the  meeting, 
to  the  electricial  Press,  to  all  associations  in  the  electrical 
industry  likely  to  be  interested,  and  to  any  firm  making  appli- 
cution  for  a  copy. 

The  Investigating  Committee  comprised  four  members  re- 
presenting manufacturers,  two  representing  cable  makers,  two 
bijpply  coujpanies,  two  factors,  and  two  contractors. 

The  memorandum  issued  reads  as  follows:  — 

In  July,  ly-il.  a  question  arose  between  the  Newcastle-upon- 
T>'ne  Electric  Supply  Co.  and  the  Electrical  Contractors'  Abbo- 
ciatioo  as  to  the  granting  of  trade  discounts.  The  point 
bristled  with  so  many  difljculties  and  opened  out  so  many  con- 
trover.sial  matters  that  the  contractors  called  together  repre- 
sentatives of  the  manufacturers,  cable  makers,  wholesalers, 
and  electricity  supply  companies,  and  members  of  their  own 
body,  and  laid  the  matter  before  them. 

After  considernhlc  'liwcu.-tion,  extending  over  two  meetings, 
it  was  recognised  that  at  .such  a  large  gathering  it  was  impos- 
sihle  to  make  prnt;i<?Fis.  and  the  meeting  therefore  decided  to 
appoint  a  committee  to  investigate  the  matter. 


A  coramitt<>e  was  therefore  formed,  and  tlie  following  tcrmt 
of  reference  given  for  its  consideration  and  guidance  :  — 

'  The  coinmittee  to  investigate  and  consider  the  advisa 
bihty  of  forming  a  protective  association,  and  the  application 
of  the  principles  of  the  Bradford  Electrical  Trading  .'Vssociation 
to  this  district." 

"  The  committee  finding  that  a  scheme  appears  to  be  desir- 
able to  report  whether  the  appUcation  shall  be  (a)  national ; 
(6)  local." 

.\t  first  considerable  difficulty  was  exijerienced  in  obtaining 
an  expression  of  opinion  because  of  the  inability  of  individual 
members  to  bind  their  respective  firms  or  associations.  It 
was.  therefore  resolved  that,  although  the  various  members 
were  appointed  as  representatives  of  the  B.E.A.M.A.,  C.M.A., 
E.W.F.,  N.E.C.T.A.,  and  the  Newcastle  Supply  Co.,  this  con- 
stitution should  be  dissolved,  and  each  member  should  express  ]» 
opinions  on  his  own  behalf. 

At  first  sight  this  procedure  might  give  the  impression  that 
it  robbed  the  committee  of  much  of  its  value,  but  as  each 
member  was  a  responsible  party  this  was  not  so.  Tliis  report 
is,  therefore,  the  considered  opinion  of  responsible  individuals 
engaged  in  various  branches  outlined  above,  and  it  is  hoped 
will  prove  of  service  to  the  electrical  industry. 

For  the  better  understanding  of  this  report  the  agenda  is 
shown  itemised,  and  the  committee's  conclusions  given  after 
each  item. 

For  reasons  that  will  be  obvious  the  committee  decided  to 
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refrain  from  recording  in  full  the  arguments  put  forward,  and 
to  confine  its  report  to  the  bare  conclusions  arrived  at  under 
each  heading. 

Report. 

1.  Is  the  present  method  of  trading  in  the  electrical 
industry  satisfactory  from  the  point  of  view  of  (a)  manufac- 
turer; (b)  wholesaler;  (c)  contractor;  (d)  supply  company ; 
(e)  user'i' 

With  the  exception  of  the  user  each  party  was  represented, 
and  after  considerable  discussion  it  was  agreed,  with  one  dis- 
fientient,  that  the  present  method  was  not  satisfactory.  The 
dissenting  member  thought  it  was  satisfactory  "  because  he 
knew  no  better  method." 

From  the  u.sers'  point  of  view  it  wa.s  agreed  that  a  better 
control  of  the  industry  might  mean  higher  prices,  but  this 
would  be  offset  by  greater  reliability  in  the  articles  bought, 
and  a  better  service.  It  was,  moreover,  felt  to  be  highly 
probable  that  these  la.st  two  considerations  would  ultimately 
lead  to  larger  sales,  and  therefore  cheaper  production,  result- 
ing in  lower  prices. 

•2.  If  the  pre.sent  method  of  trading  is  not  satisfactory,  in 
what  direction  does  the  fault  lie? 

Considerable  discussion  ranged  round  this  item  of  the 
'agenda,  and  it  must  be  confessed  that  each  group  sought,  and 
with  some  .success,  to  lay  the  fault  at  the  door  of  the  others. 
Eventually,  however,  the  following  resolution  was  unanuribusly 
agreed  upon  :  — 

"  We  are  of  the  opinion  that  the  question  of  apportioning 
blame  for  the  present  state  of  affairs  is  a  matter  too  large 
and  ambitious  for  thi.s  committee.  W'e.  however,  offer  the 
following  as  a  formula  fur  further  e.xaminatiou. 

"  The  present  unsatisfactory  method  of  trading  in  the  elec- 
trical industry  is  due  to  the  lack  of  sound  trading  principles 
and  co-ordination. 

"  We  recommend  that  the  various  associations  within  the 
industry  seek  to  get  together  to  :  — 

1.  Agree  the  ethics  of  fair  trading, 

2.  Seek  some  method  of  co-ordinating  the  activities  of  the 
industry  as  a  whole  to  the  end  of  ;  — 

(a)  Developing  the  resources  of  electricity. 

(b)  Encouraging  its  greater  application. 

(c)  Securing  a  fairer  division  of  profit  to  each  section  of  the 
industry. 

(rf)  Rendering  a  better  and  cheaper  service  to  the  public." 

3.  Can  the  fault  be  attributed  to  any  particular  group,  i.e., 
the  manufacturer,  wholesaler,  or  contractor? 

In  view  of  the  finding  upder  the  previous  heading,  the  com- 
mittee feels  it  is  invidious  to  apportion  blame  to  any  quarter. 
Each  section  of  the  industry  must  bear  its  share  of  blame,  and 


a  recognition  of  this  fact  should  lead  to  an  earnest  endeavour 
to  ameliorate  trading  conditions. 

4.  What  is  the  remedy?  (Note — Consider  a  system  of  grad- 
ing of  buyers  by  a  joint  association,  as  in  Bradford). 

The  committee  feels  that  this  is  answered  by  the  reply  to 
Question  2.  The  Bradford  Trading  Association  was  care- 
fully considered,  and  it  was  unanimously  agreed  that  the  com- 
mittee could  not  recommend  its  application. 

5.  Can  the  remedy  be  applied  (u)  nationally;  or  (6)  locally? 
The  committee  is  of  the  unanimous  opinion  that  the  remedy 

should  be  national,  and  suggests  for  consideration  that  local 
joint  committees  should  be  set  up  for  the  discussion  and  settle- 
ment of  local  matters  in  accordance  with  accepted  priDciples. 

Can  the  remedy  be  applied  (a)  wholly;  (b)  at  once  or 
deferred? 

(a)  It  is  too  optimistic  to  hope  that  the  remedy  can  be  imme- 
diately inaugurated  as  a  whole.  It  is  felt  that  the  task  is  a 
heavy  one,  and  must  nece.ssarily  be  a  process  of  development 
along  accepted  lines. 

('))  The  committee  sees  no  reason  why  the  work  should  not 
be  attempted  at  once. 

GE.NEri.tl,. 

It  is  possible  that  there  may  be  an  impression  that  this 
committee  has  exceeded  the  work  outlined  by  the  terms  of 
reference,  and  it  might,  therefore,  be  advisable. to  explain  that 
in  considering  the  advisability  of  forming  a  trading  association, 
and  the  application  of  the  Bradford  .\ssociation  scheme,  it 
was  necessary  to  ascertain  whether  there  existed  such  a 
state  of  dissatisfaction  in  the  industry  as  to  warrant  an  altera- 
tion in  present  methods  of  trading.  Obviously,  if  the  present 
methods  were  reasonably  satisfactory,  the  necessity  of  altering 
them  fell  to  the  ground,  and  no  consideration  of  the  Bradford 
scheme  was  necessary.  The  agenda  was  therefore  carefully 
drawn  up  to  take  care  of  this  aspect  of  the  case. 

As  soon  as  the  committee  got  seriously  to  work  it  was 
apparent  that  it  would  be  folly  to  attempt  either  to  outline 
the  dissatisfaction,  apportion  the  blame,  or  to  attempt  a 
remedy.  The  conditions  are  national,  and  the  remedy  must 
he  national,  and  it  should  not  lie  within  the  province  of  a 
local  committee  to  attempt  this  work. 

.Ml  the  committee  has  sought  to  do  is  to  establish  the  fact 
that  there  is  considerable  dissatisfaction,  which  is  not  confined 
to  any  particular  section.  It  has,  therefore,  sought  to  find  a 
formula  that  will  merit  acceptance  by  all  parties,  and  influence 
the  various  associations  to  get  together  with  a  view  to  a  closer 
examination  of  the  subject.  If  this  is  done  in  an  earnest 
spirit  of  goodwill  there  would  appear  to  be  no  obstacle  to  a 
remedy  being  found. 

Chairman,  C.  H.  Merz. 

Hon.  Secretary,   Samuel  C.   D.wis. 


NEW    ELECTRICAL    DEVICES,     FITTINGS,    AND     PLANT. 

Readert  are  invited  to  submit  particulars  of  new  or  improved  devices  and  apparatus,  which  will  be  published 
if  considered  of  sufficient  interest. 


The  "  Atrax  "  Projector. 

The  General  Electric  Co.,  Ltd.,  has  sent  us  particulars  of 
an  effective  advertising  device  which  w-e  have  noticed  at  one 
or  two  recent  exhibitions,  where  it  has  proved  very  "  notice- 
compelling."  This  is  the  "Atrax"  projector  (fig.  1),  which 
consists  of  a  tube  Hi  in.  long  and  4  in.  in  diameter,  mounted 
on  a  base,  giving  a  total  height  of  19J  in.  A  lene  is  fitted, 
and  the  light  is  provided  by  a  special  1(K).\V   "  Osram 


FiCi.  1. — The  "  Atr.\.k  "  Prciector. 

filled  lamp.  The  picture  or  advertisement  takes  the  form  of 
a  glass  slide.  The  projector  tube  is  mounted  on  an  extension, 
which  slides  in  and  out  of  the  base,  and  it  can  be  swivelled 


and  fixed  at  any  desired  angle  through  a  large  range.  The 
image  thrown  by  the  "  Atrax  "  projector  is  so  brilliant  that 
it  is  visible  even  in  diffused  daylight ;  surrouuiled  by  other 
artificial  lighting  it  stands  out  very  clearly. 

The  "  Quixup  "  Cabinet. 

We  reproduce  herewith  tw-o   photographs   of    the  Genehal 
Electric   Co.'s   "  Quixup "   cooking  outfit,   which    we   men- 


Jl 

1  ^mm  3 

>diEO 

1     ;'^, 

■ 

Ip^hh 

\          1 

Pig. 


-The  "  Quixur  '"  Cabinet — Oi'ex. 


tioued  recently  in  connection  with  di>mestic  electrical  exhibi- 
tions at  Messrs.  Whitt'ley's  and  Harrow.  Fig.  2  shows  the 
"  open  "    position  with    a,    "  Jlagnet  "  electiical   grill   in  the 
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centre,  and  a  toaster  and  a  kettle  on   the  eida  pieces.     The 
cabinet  closes  up  as  shown  in  fig.  3,   the  aluminium-covered 
tray  being  let  down  on  four  guides. 
In  its  closed  condition  the  cabinet  appears  as  an  ordinary 


Fig.  3.— The  "  Oui.xpp  "  CABi>fET — Top  Closed. 

piece  of  furnitme,  and  it  can  be  made  in  any  style  or  wood 
to  suit  its  surroundings.  The  set  should  prove  very  service- 
able in  flats  or  other  places  where  space  is  precious. 

The  "  Utility  "  Cooker=Radiator. 

The  "  Utility  "  cooker-radiator  has  been  designed  to  provide, 
at  a  cost  within  the  reach  of  all,  an  electric  heating  device 
that  is  effective  and  ornamental  as  a  radiator  and  efficient  as 
a  cooker.  The  sheet-steel  frame  stands  on  cast-iron  feet,  and 
is  fitted  with  polished  aluminium  plates  on  top,  thus  giving 
strength  combined  with  lightness.  Its  weight  is  4.5  lb.  and 
dimensions  are  12  x  6  x  4.5  in.,  the  consumption  being  750  or 
1.000  watts.  The  small  amount  of  metal  employed  ensures 
that  this  robust  device  quickly  reaches  its  workmg  tempera- 
ture ;  the  heating  coil  is  mounted  on  a  set  of  eyeletted  mica 


DEVELOPMENTS     OF     ILLUMINATING 
ENGINEERING. 


At  the  meetinj,'  of  the  Illuminating  Eugiueeiing  Society,  uu 
November  loth  Mr.  h.  Caster,  in ,  presenting  his  Report  of 
I'rogress  during  the  Va,cation,  recalled  that  the  opening  meet- 
ing of  the  session  was  customarily  devoted  to  reports  and 
exhibits  of  novelties,  and  in  the  course  of  the  evening  some 
interesting  new  applications  of  light  were  shown.  Mr.  Caster 
alluded  to  various  recent  official  reports  as  illustrating,  the 
intei'est  now  taken  by  Government  Departments  in  lighting. 
Amongst  these  may  be  mentioned  the  second  intoriia  report 
uf  the  Home  Office  Departmental  Committee  on  Lighting  in 
Factories  and  \N'orkshops,  the  int«rim  report  of  the  committee 
under  the  Ministry  of  Health  concerned  with  the  effect  of 
lights  used  in  kinema  studios  on  the  e\es  of  actors,  and  th^ 
third  interim  report  of  the  Ministry  of  Transport  Committee 
on  Lights  on  Vehicles.  Various  outstanding  problems,  photo- 
metric and  general,  were  discussed  at.  the  recent  first  technical 
session  of  the  International  Illumination  Comruission,  notably 
the  ultimate  prospect  of  framing  an  international  code  on 
factory  Ughting. 

Following  this  a  report  from  the  Society's  Committee  on 
Progress  in  Electric  Lamps  and  Lighting  Appliances  was  pre- 
.■^ented  by  Mr.  Caine.  in  the  absence  of  Mr.  S.  H.  Callow 
(Chairman).  It  was  stated  that  various  difficulties  with  regard 
to  lamp-production  recorded  last  year  are  now  being  satis- 
factorily overcome.  Bulbs  and  tubes  of  good  quality  are  now 
available  without  dependence  on  foreign  supplies.  TTie  short- 
age of  suitable  reflectors  for  small  gasfiUed  lamps,  which  in 
1920  furnished  one  explanation  of  the  tendency  to  use  un- 
screened lamps  in  shop  windows,  has  now  been  removed. 

.\fter  the  reading  of  these  reports,  there  was  a  series  of 
short  demonstrations,  covering  a  wide  field.  Mr.  W.  J.  Jones 
very  interestingly  demonstrated  the  use  of  ultra-violet  light 
(derived  from  a  tungsten  arc  screened  by  glass  practically 
opaque  to  visible  light,  but  permeable  to  ultra-violet),  for 
testing  precious  stones.  In  a  dark  room  most  gems  fluoresce 
vividly  under  intense  ultra-violet  light.;  inspection  of  the 
colour  and  intensity  of  this  fluorescence  enables  an  expert 
to  distinguish  readily  between  genuine  and  imitation  stones. 
It  was  particularly  interesting  to  learn  that  by  this  means 
one  can  not  only  distinguish  genuine  natural  pearls  from 
artificially  prepared  ones,  but  also  discriminate  between  the 
Oriental  and  the  Japanese  varieties.  These  varieties  are  almost 
indistinguishable  when  viewed  by  ordinary  light,  but  under 
ultra-violet  light  the  difference  in  the  colour  of  fluorescence  is 
most  marked.  In  some  cases  it  is  even  possible  to  distinguish 
between  gems  of  the  same  type,  but  coming  from  different  dis- 
tricts. This  possibility  is  naturally  of  great  interest  to 
jewellers. 


Fig.  4.— The  Utilitv  R.mjutor. 


Fiii.  5. — The  Utility  Cookkr. 


Fig.  ti.— The  Utility  Grill. 


supports,  which  are  supported  in  mild-steel  channels.  Accessi- 
bility is  a  prominent  feature,  and  by  withdrawing  five  screws, 
the  whole  heating  element  with  the  terminal  block  and  flex. 
can  be  easily  removed  to  allow  a  new  element  to  be  fitted  and 
connected  up  with  the  minimum  trouble.  Sufficient  space  is 
allowed  at  either  end  of  the  heating  element  to  enable  more 
than  one  utensil  to  be  u.sed  at  a  time,  as  shown  in  fig.  5;  the 
c<K)king  space  is  8  x  0  in.,  and  will  boil  two  pints  of  liquid 
in  10  minutes.  When  standing  on  end,  as  in  fig.  4,  it  forms 
a  radiator,  or  the  device  may  be  used  as  a  grill,  fig.  6,  with 
ii  toasting  space  of  ti  x  6  in.  A  movable  polished  aluminium 
reflector  plate  is  provided  to  throw  the  heat  up  or  down  as 
required,  and  wc  undeiitand  from  Messrs.  Electrical 
Utilities, _  Ltd.,  1  and  3,  Shelgate  Road,  Battersea  Rise, 
London,  S.W.ll,  that  the  device  is  the  forerunner  of  a  scries 
of  British  heating  and  cooking  appliances 

Non-Magnetic  Cast  Iron. 

Messrs.  Ff.rra.nti,  Ltd.,  Hollinwood,  Lanes.,  have  produced 
a  Don-magnetic  cast  iron  to  which  they  have  given  the  name 
"  Ko-Mag."  Tills  has  a  higher  resistance  than  iron  and  a 
permeability  an  low  as  that  of  brass.  The  specific  resistance  is 
140  microhms  per  cm.  cube,  and  the  magnetic  permeability  is 
1.03,  whiLst  that  of  brass  is  ].  It  is  therefore  very  suitiible  for 
u.se  in  applicatidns  uliere  there  is  a  danger  of  undesirable  eddy 
current*!,  or  where  high  resistance  is  required.  A  leaflet  re- 
cently sent  to  us  by  the  firm  shows  examples  of  its  use,  in- 
cluding a  transformer  cover,  weighing  896  lb.,  an  oil  switch 
base,  and  resistance  grids. 


Mr.  G.  Campbell  then  exhibited  and  described  several  new 
types  of  industrial  hghting  reflectors,  the  chief  feature  of 
which  is  the  careful  design  of  the  contour  so  as  to  obtain  ade- 
quate screening  of  the  filament  and  minimum  liability  to 
glare.  The  latter  point  is  of  special  consequence  in  view  of 
the  recent  recommendations  with  regard  to  the  avoidance  of 
glare  by   the  Home  Office  Conmiittee, on  Factory  Lighting. 

Mr.  .Armstrong  demonstrated  the  Grubb  motor  headlight,* 
and  Mr.  \V.  J.  Jones  also  exhibited  a  new  form  of  headlight 
which  has  been  designed  with  a  view  to  solving  the  difficult 
problem  of  providing  a  sufficiently  powerful  beam  for  drivin^^ 
safely  without  producing  excessive  glare  in  the  eyes 
approaching  pedestrians  or  drivers  of  other  vehicles. 

The  next  item  on  the  programme  was  the  "  Benjamin 
Lightmeter,"  devised  by  Mr.  Haydn  T.  Harrison,  which  repre- 
sents one  of  the  lateist  attempts  to  provide  a  simple  and 
j)ortable  instrument  for  measuring  illumination.  Mr.  Harrison 
pointed  out  the  simplicity  of  thu  instrument  and  its  con- 
venience for  purposes  of  demonstration ;  a  small  lamp,  fed 
from  a  portable  accumulator,  is  placed  at  one  end  of  a  box 
with  a  whitened  interior.  One  side  of  the  box  is  cut  avpay 
and  replaced  by  a  strip  of  opal  glass,  the  brightness  of  which 
is  a  maximum  immediately  above  the  small  glow  lamp,  and 
progressively  diminishes  as  one  goes  further  from  the  lamp. 
A.  small  disk  of  white  paper  w-ith  a  central  grease-spot  can 
travel  along  the  opal  glass  plate;  the  white  surface  of  the 
paper  receives  the  illumination    to    be    measured,    an<il;  the 
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grease-spot  i.s  illuminated  by  b'ght  transmitted  upwards  from 
the  opal  plate  underneath.  Accordingly  there  will  be  one 
Itosition  ot  the  greuse-sixit  which  gives  photometric  balance, 
and  this  is  recorded  on  a  scale,  marked  out  on  the  opal  plate, 
registering  from  0.5  to  'A)  toot-candles.  The  paper  disk  is 
incorporated  in  a  sUding  metal  sheath,  in  which  there  is  also 
;in  aperture  through  which  the  scale-reading  is  read.  A 
feature  of  the  apparatus  is  that  it  can  be  inspected  simul- 
taneously by  several  i>eople. 

The  audience  was  next  treated  to  a  ■  demonstration  of  the 
latest  developments  in  "  artificial  daylight  "  by  Mr.  Ureen 
and  Mr.  Lamplough  respectively,  who  dealt  with  two  distinct 
methods.  The  "  Sheringham  daylight  "  has  been  described 
m  our  pages,  but  Mr.  Ureen  pointed  out  that  an  accurate 
imitation  of  daylight,  suitable  for  careful  colour' -matching, 
inevitably  involved  a  considerable  sacrihce  of  light  by  absorp- 
tion. For  the  latest  rellector,  however,  a  much  lighter  pure 
blue  ultramarine  pigment  had  been  secured,  and  also  a  better 
emerald  green ;  a  small  amount  of  yellow  had  also  been  incor- 
porated in  the  design,  which  led  to  more  accurate  results. 
The  effect  of  these  improvements  was  that  the  efficiency  of 
the  apparatus  had  been  aiiproximately  doubled.  A  variety 
of  models,  including  a  portable  type  with  a  Sheringham  unit 
and  an  ordinary  glow  lamp  side  by  side  for  purposes  of  com- 
parison, were  shown,  and  it  was  mentioned  that  a  trough- 
type  unit  had  been  developed  for  use  in  art  galleries  and  else- 
where. This  form  of  unit  had  been  adopted  by  colour- 
printers  engaged  in  the  production  of  bank-notes.  Apart 
from  its  primary  use  in  industries  concerned  with  colours, 
artificial  daylight  had  proved  of  value  in  the  grading  of  fiour, 
rubber,  tobacco,  and  fur. 

The  method  of  producing  artificial  daylight  shown  by  Mr. 
P.  E.  Lamplough  effects  the  desired  change  in  colour  by  pass- 
ing the  light  from  a  ga.sfilled  lamp,  equipped  with  a  suitable 
reflector,  through  a  disk  of  special  Chance  glass.  With  the 
latest  form  of  glass  a  light  eminently  suitable  for  accurate 
coloTir-matching  is  said  to  be  obtained,  and  the  method  lends 
itself  well  to  the  production  of  a  concentrated  light.  Where 
extreme  accuracy  is  needed,  still  greater  exactitude  in  the  com- 
position of  the  light  may  be  obtained  by  combining  the  use 
of  an  appropriate  glass  disk  with  a  reflector,  the  inner  surface 
of  which  is  coloured  with  a  selected  blue  pigment.  An  inter- 
esting point  emphasised  by  Mr.  Lamplough  was  that  an  mi- 
properly  designed  artificial  light  may  be  apparently  very 
similar  in  colour  to  daylight,  but  may  nevertheless  prove  quite 
misleading  when  colour-matching.  Certain  dyed  fabrics  may 
appear  identical  under  daylight,  but  absolutely  different  in 
colour  under  artificial  light,  and  vice  versa.  Mr.  Lamplough 
exhibited  a  cabinet  containing  true  artificial  daylight,  spurious 
artificial  daylight  of  the  variety  mentioned  above,  and  hght 
from  an  ordinary  untreated  gasfilled  lamp.  By  placmg  selected 
coloured  fabrics  under  each  of  the  three  lights  in  turn  the 
misleading  character  of  the  false  artificial  daylight  was  demon- 
strated. 

The  other  exhibits  included  some  pleasing  developments  in 
illuminated  signs  shown  by  Mr.  E.  T.  Euthven  Murray,  and 
a  display  of  the  new  neon  lamps  now  being  used  for  letter- 
signs  *  by  Mr.  H.  A.  Carter.  Mr.  Murray's  signs  are  based 
on  the  principle  of  illuminating  the  interior  of  a  vertical  glass 
plate  by  means  of  concealed  tubular  lights  placed  along  its 
edges.  In  these  cii'cumstances  the  light  nudergoes  total  in- 
ternal reflection  within  the  glass,  and  any  device  or  motto 
engraved  on  theback  appears  vividly  illuminated.  The  latest 
development  is  the  introduction  of  colour  in  such  signs,  and 
when  operated  by  a  flasher  they  may  be  made  to  reveal  pleas- 
ing changes  in  the  tint  of  the  lettering.  It  is  also  possible 
to  engrave  a  coloured  picture  behind  the  glass.  The  small 
neon  letter-sign  lamps  shown  by  Mr.  Carter  were  introduced 
this  year,  and  are  now  becoming  familiar.  The  letters  appear 
Diitlined  in  a  species  of  pink  glow,  and  some  degree  of  violet 
fluorescence,  is  apparent.  This  gave  rise  to  some  discussion 
on  whether  such  lamps  emitted  an  appreciable  amount  of 
ultra-violet  hght,  but  it  was  suggested  that  the  amount  of 
such  rays  was,  if  anything,  probably  less  than  that  met  with 
in  ordinary  tungsten  lamps. 

One  other  small  exhibit  that  deserves  mention  is  the 
"  Luminor  "  sign  described  by  Mr.  Ancotts,  which  utilii-es 
Kmall  convex  mirror  disks,  which  can  be  mounted  to  form 
various  devices.  The  mirrors  have  a  focusing  effect,  that 
causes  them  to  appear  as  bright  spots  of  light  in  daylight,  and 
it  is  claimed  that  they  can  be  rendered  visible  even  in  a  very 
faint  light,  such  as  is  met  with  in  many  streets  at  night 
time. 


LEGAL. 


Electric  Vehicles  at  Blackpool. — Owing  to  the  flatness  of 
the  town  and  the  excellent  road  surfaces,  Blackpool  is  gener- 
ally regarded  as  an  excellent  centre  from  which  to  operate 
electric  vehicles.  It  is  claimed  that  in  this  town  "  electrics  " 
show  better  results  than  in  mo -t  other  places,  as.  owing  to  the 
absence  of  hills,  the  most  eflfieient  service  can  be  obtained 
from  the  cells. 

One  Blackpool  firm  of  bakers  and  confectioners  is  using 
four  electrics  with  Chloride  batteries.  One  of  these  batteries 
lias  given  2J  years'  service,  and  has  been  in  use  for  over  9,000 
miles,  with  a  minimum  mileage  of  20  a  Aaj.—Commcrdal 
Motor. 
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WORKilEN'S   CgMl'ENSATION. 

A  compensation  case  was  mentioned  at  Preston  County  Court 
last  week,  in  which  the  applicant  was  Mary  WiUonson  and 
the  respondents  were  Messrs.  Lick.  Kerr  &  Co.  electrical 
engineers.  ' 

Miss  WilJfinson  was  at  her  bench  when  an  electric  chan- 
delier, bemg  repaired  above  her.  fell  20  ft.  with  all  the  fittings 
and  struck  her  m  the  base  of  the  back.  A  settlement  was 
reached  by  payment  of  ±'50  and  15  guineas  for  legal  and 
medical  costs. 

Weeneb  &  Co.,  Ltd.,  v.  J.  B.  Berrv:  &  Sons. 
Mil.  Justice  Rowlatt,  in  the  Commercial  Court  last  week 
began  the  hearing  of  an  action  by  H.  0.  Weener  &  Co  ' 
Ltd..  of  Water  Lane.  E.O.,  against  James  B.  Berry's  Sons! 
Co..  Incorporated,  Cannon  Street,  E.C.,  claiming  damages  for 
alleged  breach  of  contract  relating  to  the  sale  of  «00  barrels 
of  transformer  oil.  Defendants  denied  the  alleged  breach 
and  counterclaimed  for  i2,237  7s.  2d.  on  the  ground  that 
plaintiffs  had  refused  wrongfully  to  accept  600  barrels  of  the 
oil. 

Mr.  Harold  Morris,  K.C,  for  the  plaintiffs,  said  they 
were  oil  merchants  and  defendants  were  an  American  incor- 
porated company  with  a  branch  in  London.  The  contract 
was  made  in  November  last  year  for  the  sale  of  800  barrels 
of  oil.  Plaintiffs  accepted  delivery  of  200  drums  of  oil  to 
satisfy  part  of  the  contract,  and  refused  to  accept  the  tender 
of  a  further  600  drums.  They  now  claimed  damages  mainly 
because  the  oil  was  not  deUvered  in  barrels  but  in  drums,  and 
they  asserted  that  this  was  a  breach  of  the  description  of  the 
goods  under  the  contract.  Plaintiffs  were  merchants  only. 
and  had  done  business  with  defendants'  manager  before,  and 
he  knew  plaintiffs  were  buying  for  resale.  The  dainages 
claimed  were  the  amount  lost  on  the  resale.  £380.  or  alterna- 
tively, the  difference  between  the  contract  price  and  the 
market  price.  Defendants  set  up  a  defence  that  thev  were  an 
American  company,  and  when  they  put  the  word  "barrel  in 
the  contract  they  meant  drum,  and  further  that  plaintiffs 
knew  drum  was  meant,  because  when  Americans  used  the  word 
barrel  they  meant  drum.  Therefore  there  was  no  breach  of 
contract,  and  defendants  claimed  damages  against  plaintiffs 
for  breach  of  contract.  Defendants  set  up  a  second  defence 
that  the  word  barrel  was  not  a  description  but  only  a  quantity, 
and  a  further  defence  that  plaintiffs  waived  the  description. 
He  (counsel)  contended  that  it  was  quite  clear  in  the  contract 
that  it  was  a  description,  and  plaintiffs  were  entitled  to  reject 
on  the  day  they  did,  January  10th,  because  the  oil  delivered 
was  in  drums  and  not  barrels.  Coui^sel  explained  that  trans- 
former oil  used  for  transformers  had  to  be  of  a  very  special 
quality,  free  from  all  moisture.  A  barrel  was  55  .\merican  or 
42  Enghsh  gallons,  containing  3i  cwt.  of  oil.  He  added  that 
of  the  contract  quantity  of  800  barrels,  400  were  rejected  be- 
cause they  were  drums,  and  200  because  they  were  not 
delivered  in  the  contract  time.  Barrels  were  worth  about 
12s.  6d.  each,  whereas  drums,  such  as  those  in  this  case,  were 
valueless. 

Evidence  was  given  in  support  of  plaintiffs'  case,  and  the 
hearing  was  adjourned. 

The  hearing  was  continued  on  Wednesday  last  week,  when 
further  evidence  was  given  for  plaintiffs  that  when  barrels 
were  contracted  for,  only  wooden  barrels  would  be  accepted. 

For  the  defence,  Mr.  Harold  George  Fdrlono.  M.I.E.E..  a 
consulting  engineer,  of  High  Holborn,  and  formerly  manager 
of  the  transformer  department  of  the  Ferranti  Co.,  said  he 
had  ordered  large  quantities  of  transformer  oil  for  that  com- 
pany, and  it  was  essential  that  transformer  oil  should  be  free 
from  moisture;  it  was  the  practice  of  transformer  man- 
agers not  to  accept  any  oil  except  in  sft'el  barrels.  Prior  to 
1914.  transformer  oil  was  .sometimes  put  in  wooden  barrels, 
and  it  was  due  to  the  enormous  amount  of  trouble  on  trans- 
formers caused  by  moi.sture  that  no  oil  w^as  accepted  except 
in  steel  barrels.  If  he  had  made  a  contract  for  transformer 
oil  he  would  expect  the  oil  to  arrive  in  suitable  containers,  by 
which  he  meant  steel  drums.  Wooden  barrels  were  unsuit- 
able, because  of  their  liability  to  shrink  and  to  admit 
moisture. 

Mr.  C.  H.  Wordingham.  consulting  engineer,  agreed  that 
wooden  barrels  were  unsuitable  for  transporting  transformer 
oil,  partly  because  the  wood  might  contain  moisture,  partly 
because  the  oil  might  become  contaminated  by  acids  from  the 
wood,  and  partly  because  the  wood  might  fray  and  give  rise  to 
fabrics  which  would  prove  deleterious.  It  w.ts  usual  for  trans- 
former oil  to  arrive  in  steel  containers,  and  if  he  made  a  con- 
tract for  barrels  of  oil  he  would  expect  to  receive  8t«'.l  con- 
tainers'. 

Mr.  Gforge  Berry,  manager  of  the  British  Electric  Trans- 
former Co.,  gave  similar  evidence,  and  said  the  experience  of 
his  firm  of  oil  in  wooden  barrels  was  disastrous,  and  they  had 
to  insist  that  all  oil  was  delivered  in  steel  containers.  The 
steel  containers  in  which  their  oil  came  were  alwavs  known 
as  barrels. 

Mr.  Hamilton  Jakks.  managing  director  of  Reesoils.  Ltd.. 
Newcastle,  .said  that  transformer  manufacturers  and  power 
stations  absolutely  insisted  on  having  transformer  oil  in  steel 
barrels.  With  a  contract  for  barrels  of  transformer  oil  he 
would  expect  to  get  steel  barrels,  but  if  he  were  mnking 
the  contract  he  would  specify  steel  barrels.      His  firm  would 
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not  supply  transformer  oil  in  anything  else  than  steel  barrels. 
It  was  universal  in  the  trade  to  put  transformer  oil  into  steel 
barrels. 

Mr.  WiLLUM  J.  Smith,  defendants'  London  representative, 
said  they  uuderstouJ  by  the  contract  that  plaintills  required  a 
quantity  of  800  barrels,  and  had  no  idea  tliey  wanted  wooden 
barrels.'  The  ft<.H,'l  containers  in  which  the  oil  was  supplied 
were  universally  known  as  barrels  in  America.  His  firm 
would  never  think  of  shipping  transformer  oil  in  wooden 
barrels  because  they  knew  that  no  one  who  understood  the 
trade  would  accept  them.  After  the  cc-atract  was  entered  into 
the  price  of  transformer  oil  steadily  declined,  and  his  turn  had 
suffered  damage  to  the  extent  of  the  amount  for  which  they 
counter-claimed. 

Mr.  Justice  Rowutt,  in  giving  judgment  on  Thursday 
last  week,  said  he  thought  that  the  word  barrel  used 
in  the  connection  in  which  it  was  used  in  the  con- 
tract, meant  a  wooden  barrel  only.  But  it  was  said 
that  this  oil  being  transformer  oil  must  be  put  in  steel 
containers.  His  Lordship,  however,  did  not  think  that  was 
right,  for  it  had  not  been  made  out  that  if  a  little  moistiue 
got  in,  the  oil  ceased  to  answer  the  description  "  transformer 
oil."  Even  if  it  had  been  shown  to  be  imperative  that  trans- 
former oil  should  be  put  in  steel  containers,  that  did  not  carry 
defendants  all  the  way,  for  if  people  l)argained  for  barrels, 
and  baiTels  meant  barrels,  there  had  to  be  made  out  an  over- 
whelming case  before  it  could  be  said  "  in  this  particular  case, 
with  this  particular  commodity,  you  can't  have  meant  what 
the  words  say."  Such  an  overwhelming  case  had  not  been 
made  out.  His  Lordship  did  not  think  there  had  been  any 
waiver  by  plaintiffs.  From  the  facts  and  figures  put 
before  hiin.  having  regard  to  the  falling  market,  he  was  unable 
to  say  that  plaintiffs  had  suffered  any  damage,  nor  could 
they  claim  loss  of  profits.  There  would  be  judgment  for 
plaintiffs  on  their  claim  for  one  shilling,  without  costs.  De- 
fendants' counter-claim  must  be  dismissed,  with  costs. 


The  Chkm  by  Mr.  A.  Siemens  Against  Siemens  &  Halske. 
AcxwBDiNG  to  the  Financial  Times,  the  Anglo-German  Arbitral 
Iribunal  on  Friday  last  gave  judgment  in  this  case  in  which 
Mr.  Alexander  Siemens   was  the  claimant  and  Siemens  and 
Halske  were  the  respondents. 

'Ihe  judgment  stated  that  in  1903  the  claimant  undertook  to 
trausler  to  the  respondent  company  10.1o3  shares  of  £5  each 
in  Siemens  Brothers  i!i:  Go.,  an  iingiish  company,  and  in  con- 
sideration for  this  was  to  be  made  a  shareholder  of  5U6  snares 
of  a  new  issue  of  shares  in  the  respondent  company,  Siemens 
and  Halske  Aktiengesellschaft.  a  German  company,  estab- 
hshed  according  to  German  law.  It  was  further  agreed  that 
the  share  certilicates  of  the  issue  which  it  was  not  intended  for 
the  tune  being  to  introduce  on  the  Berlin  Stock  Exchange 
should  not  immediately  be  printed  and  delivered,  but  the 
claimant  was  to  receive  the  dividend  on  the  606  shares,  should 
have  the  right  to  vote  at  general  meetings  of  the  respondent 
company  as  the  holder  of  those  shares,  and  the  respondent 
company  should,  on  his  demand,  deliver  the  documents  for  the 
506  shares  to  hun,  or  in  the  event  of  his  death  to  certain  per- 
sons named  by  him,  and  that  then  the  respondent  company 
would  on  demand  procure  the  introduction  of  the  new  issue 
of  which  the  506  shares  were  a  part  on  the  Berlin  Stock  Ex- 
change. The  claimant  had  received  until  the  outbreak  of  war 
the  dividends  declared  by  the  German  company  and  might 
have  voted,  although  he  did  not  as  a  fact  do  so.  at  general 
meetings  of  the  German  company.  It  ^sas  urged  on  behalf 
of  the  claimant  that  in  spite  of  his  having  received  dividends 
and  having  the  right  to  vote  as  a  shareholder,  no  shares  had 
been  issued  to  him.  that  he  never  was  in  fact  a  shareholder, 
and  that  the  contract  was  at  the  outbreak  of  the  war  unful- 
filled by  the  respondent  company. 

The  'Tribunal  held  that  the  contract  contained  in  the  corre- 
spondence between  the  parties  was  duly  performed  by  the 
claimant  and  also  by  the  respondents  except  as  to  the  delivery 
of  the  share  documents  and  the  introduction  of  the  shares  on 
the  Stock  Exchange,  but  as  the  claimant  had  never  called 
upon  them  to  do  these  things  there  was  no  breach  of  contract 
in  these  respects.  The  Tribunal  consequently  decided  that  the 
claim  failed,  and  awarded  the  respondents  the  sum  of  £la.  to 
be  paid  by  the  claimant  in  respect  of  the  cost  of  the  proceed- 
ings.   

Tf.lei'Hone  Pole  Wayleave  Case. 
Ik  the  Victoria  Courts  last  we  k  Lord  Ilkeston  had  before  him 
a  case  brought  on  behalf  of  the  Postmaster-General,  respect- 
ing the  rights  of  property  owners  to  determine  agreements  for 
consents  (jiven  for  placing  telephone  posts  on  private  property 
.and  the  aporopriate  annual  amount  which  should  be  paid  by 
the  Post  Office  for  the  facility. 

A  consent  lind  been  given  in  1910  to  the  National  Telephone 
Co.  by  Mrs.  Helf-n  Hector,  of  Edgbasfon,  for  the  maintenance 
of  a  pole,  underground  pipe,  and  stays  in  the  rear  of  property 
owned  by  her  at  P.nrkcr  Street.  Edgbaston.  for  an  annual  pay- 
ment of  £1  .')'.  In  .lune,  102].  the  Post  Office  engineers  re- 
newed this  pole  on  .nocount  of  deterioration,  and  without  again 
approaching  Mrs,  Hector,  and  it  wa.s  alleged  that  some  damage 
had  been  caused  to  the  property.  As  a  consequence  notice 
under  the  terma  of  the  ngreement  was  given  for  the  removal 
of  the  pole,  «x)d  the  case  wu  taken  up  by  the  Postmaster- 


General  under  the  extended  powers  granted  to  him  by  th« 
Telegraph  (Construction)  Act,  1916. 

Evidence  was  given  on  behalf  of  the  Post  Office  that  no  com- 
plaints of  damage  or  inconvenience  had  been  received  from 
the  occupiers  of  the  premises,  and  that  the  amount  of  "ios, 
previously  paid  had  been  agreed  to  by  the  National  Telephone 
Co..  who  had  no  statutory  powers,  and  tnat  under  the  condi- 
tions as  altered  by  the  recent  Act.  the  Postmaster-General  was 
advised  that  any  amount  paid  in  respect  of  wayleave  should 
bear  direct  relation  to  the  loss  or  inconvenience  caused  by  the 
presence  of  his  fixtures,  which  in  this  case  was  assessed  by 
him  at  2s.  6d.  per  annum. 

AUer  hearing  evidence,  Lord  Ilkeston  made  an  award  cpn- 
sentiug  to  the  maintenance  of  the  fixtures  subject  to  a  pay- 
ment of  2s.  6d,  per  annum.  He  assessed  the  costs  of  the 
appeal  at  five  guineas,  and  directed  that  they  should  be  paid 
by  Mrs,  Hector. —  Wolverhampton  Express. 


Postmaster-General  v.  The  Mayor  and  Cortoration  of 
Liverpool. 
On  November  24th,  in  the  Divisional  Appeal  Court  of  the 
King's  Bench,  before  Justices  Shearman  and  Salter,  the 
appeal  of  the  Postmaster-General  from  a  decision  of  Judge 
'Ihomas  of  the  Liverpool  County  Court  commenced  hearing. 
The  original  claim  was  (according  to  a  report  in  the  Liverpool 
Daily  Posi  and  Mercury)  to  recover  the  agreed  cost  of  repair- 
ing certain  damage  done  to  telephone  plant  belonging  to  the 
appellant  by  the  electric  hght  mains  belonging  to  the  respond- 
ents as  the  electrical  authority  for  the  City  of  Liverpool. 

"The  Attorney-General  and  Mr.  E.  Justin  Lynskey  were 
briefed  for  the  appellants,  and  respondents  were  represented 
by  Mr.  F.  H.  Maughan,  K.C.,  and  Mr.  Laytou. 

The  grounds  of  appeal  were  that  the  judge  misdirected 
himself  and  was  wrong  in  law  in  a  number  of  points. 

Further,  it  was  submitted  that  there  was  no  evidence  from 
which  the  learned  judge  was  entitled  to  infer  that  the  plaintiff's 
plant  was  laid  improperly  or  negUgently,  or  that  the  damage 
to  the  plaintiff's  telephone  plant  was  occasioned  or  contributed 
to  thereby.  It  was  contended  that  the  judge  was  wrong  in 
not  holding  that  the  damage  to  the  plaintiff',*  telephone  pJant 
was  the  result  of  the  defendants'  acts  of  nuisance,  and  that 
the  acts  of  the  National  Telephone  Co.,  Ltd.,  whether  amount- 
ing to  negligence  or  not,  w-ere  no  defence  to  plaintiff's  claim 
against  the  defendants. 

The  appellant  finally  submitted  that  on  the  facts  he  was 
entitled  to  judgment  for  the  agreed  sum  of  £A0  8s.  7d.,  the 
respondents'  costs  of  repairing  damage  in  respect  of  which  the 
judge  on  April  loth,  1921,  directed  a  non-suit. 

Mr.  Jdstin  Lynskey,  in  putting  the  case  for  the  appellant 
before  the  court,  dealt  at  some  length  with  the  grounds  of 
appeal,  and  read  the  judgment  in  respect  of  which  the  appeal 
Was  brought. 

Replying  to  Justice  Shearman,  ceunsel  for  the  Postmaster- 
General  said  he  claimed  to  be  clearly  entitled  to  recover  from 
the  Liverpool  Corporation  damages  reasonably  following  from 
a  nuisance.  The  only  thing  which  the  county  court  judge  in 
reality  found  was  that  plaintiff's  telephone  cable  was  almost 
in  contact  with  the  Corporation's  elejtric  light  cable.  In  spite 
of  this  finding,  he  contended,  appellant  was  entitled  to 
damages  for  a  nuisance.  Briefly,  his  action  was  founded  on 
the  claim  for  nuisance,  and  respondents  replied  that  they 
relied   on  the   agre-ement. 

One  provision  in  the  agreement  was  that  the  Corporation 
was  not  to  be  liable  for  damages  caused  by  electric  light 
wires. 

The  case  was  adjourned. 


Martin  v.  London  &  Cologne  S.S.  Co.,  Ltd. 
In  the  King's  Bench  Division  on  November  25th,  Mr.  Justic* 
Rowlatt  heard  an  action  brought  by  Mr.  C.  Martin,  hair- 
dresser and  dealer  in  electrical  appliances,  against  the  London 
and  Cologne  Steamship  Co.,  Ltd.,  in  which  the  plaintiff 
clanned  the  return  of  goods  or  their  value  and  damages  for 
detention,  or,  alternatively,  damages  for  conversion  of  goods 
to  defendants'  use. 

Mr.  Stuart  Bevan,  K.C,  for  the  plaintiff,  said  the  goods  in 
question  were  a  case  of  electrical  appliances  comprising  two 
dozen  hair  dryers  and  two  dozen  mas-sage  machines.  In  Sep- 
tember, 1920,  he  bought  a  quantity  of  things,  including  these 
four  dozen  articles,  from  the  International  Trading  Associa- 
tion, and  remitted  the  sum  of  30,000  marks  in  payment.  It 
appeared  that  the  International  Trading  As.sociation  purchased 
the  goods  from  a  firm  called  Pvciss  &  Gnicber,  in  Cologne,  and 
paid  them.  It  was  then  arranged  by  forwarding  agents  in 
Cologne  that  the  goods  should  be  shipped  to  England  by  the 
defendant  comjiany  under  a  bill  of  lading  dated  November 
2Gth,  1920.  Tlie  goods  were  to  be  delivered  to  the  order  of 
the  plaintiff  who  endorsed  the  bill  of  lading  and  sent  it  to  the 
defendants  for  them  to  send  him  the  articles,  and  he  expected 
to  receive  them.  Then  a  Mr.  Hart  appeared  and  claimed 
them.  His  story  was  that  he  had  employed  the  company, 
who  in  turn  employed  the  International  Trading  As.sociation 
to  buy  for  him,  not  electrical  appliances,  but  toys  from,  among 
other  firms,  J.  Reiss  &  Graeber,  and  he  bad  remitted  through 
the  company  and  the  International  Association  35.000  marks  to 
pay  for  the  toy«.    He  apparently  complained  to  the  shipping 
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■company  that  hhad  paid  for  toys  he  had  not  received,  and 
lihai  the  compar  ought  to' deliver  these  electrical  appliances 
to  hiiti.  The  deindants,  having  received  the  plaintiff's  bill  of 
lading,  against  viich  they  were  to  deliver  the  goods,  proceeded 
to  a!dd  a  disbur.-ment  of  19;GCA  marks,  and  so  in  effect  that 
Mr.  Martin  eoul  only  have  the  articles /if  hft  paid  them  that 
eum,  and  that  h  would  not  do.  Heoiight  to  have  had  thcnj 
in-  time  for  the  Gristmas  trade. 

Mr.  Cartwrigt  Sharf,  for  the  defendants,  argued  that  Mr. 
Martin's  money  ad  been  applied  to  seme  purpo.se  other  than 
that  for  which  a  intended  it.  and  that  it  was  Mr.  Hart's 
money  which  ha  gone  to  the  payment  of  these  electrical 
goods;  therefore  Ir.  Martin  could  not  get  them  unless  he  re- 
imbursed the  maey  which  had  been  paid  by  Mr.  Hart. 

His  LoRD.sHif  lid  he  could  see  no  answer  to  the. claim,  and 
the  plaintiir  \s a  entitled  to  the  goods  or  their  value.  He 
awarded  him  a  :'ndred  guineas  with  costi. 


CORRESPONDENCE. 

Litters  recfirra  {/  us  after  6  p.m.  on  Tuesday  cannot  appear 
until  the  /'mIc  ing  week.  (Jorrespondents  should  forward 
their  commun  .itions  at  tlie  earliest  possible  moment.  No 
letter  can  be  pulished  unless  we  have  the  writer's  name  and 
address  in  ourvoisession. 

,  The  Tirability  of  Lead=covered  Wiring. 

With  refeit  !:cio  the  controversy  which  has  been  appearing 
ijj  your  recti  it  isues  as  to  the  durability  of  lead-covered 
wiring,  the  luiioug  fact  may  be  of  interest  to  your  readers. 

I  recently  li:id  .cca.sion  to  pull  out  a  length  of  19/20  lead- 
covered  cal'l  ■  i  connection  with  the  reconstruction  of  a 
country-hou^e  ic  iillation.  This  cable  had  to  the  knowledge 
of  the  servauls  b  a  in  for  14  years.  Where  it  passed  through 
a  retaining  ■.  ;ilit  was  enclosed  in  a  porcelain  duct,  but 
throughout  '.'.if  -jiainder  of  its  length  it  had  no  protection 
whatever.  Ixing  m  at  a  depth  of  4  ft.  through  the  ordinary 
soil  of  the  gaiiiei  On  getting  this  cable  out  I  found  the  lead 
sheathing  to  l>e  i  perfect  condition,  and  the  cable  appeared 
to  be  as  good  as  cw. 

I  think  your  rtders  will  agree  that  this  speaks  well  for  the 
durability  of  thi  class  of  cable,  and  I  should  be  pleased  to 
send  a  sample  pi.e  to  anyone  interested. 
.  Having  had  soie  experience  of  Admiralty  .ship  wiring  also. 
I  tave  found  lea-covered  cable  of  all  sizes  fixed  under  some 
of  the  worst  conitions  that  it  is  possible  to  think  of.  viz.. 
boiler  and  engir  rooms,  navigation  lights  exposed  to  all 
weathers,  &c.,  y<  standing  up  to  its  work  excellently. 

I  am  inclined,  rith  some  of  your  correspondents,  to  think 
that  workmaiishi  has  more  to  do  with  the  satisfactory  work- 
injf  or  othpii'.is  of  a  lead-covered  installation  than  the 
material  itse'.i',  a  1  Mr.  Allwright  has  certainly  given  ,i  list 
of,, faults  wliii  li    e  constantly  found. 

;_,.  W.  Lawrence. 

Torquay,  \'"-r:ber  '2&nd,  1921. 


The  pros  and  ens  advanced  by  correspondents  interested 
on  both  the  praocal  and  technical  sides  have  proved  parti- 
cularly enlightenig,  in  so  far  as  they  prove  that  the  dilTer- 
encee  of  opinion  xpressed  on  this  important  point  by  engi- 
neers depend  uyxi  the  party  they  represent,  i.e.,  supply  or 
demand. 

Let  us  take  a  oncrete  case.  The  Alliance  Electrical  Co., 
Txindon,  used  Sieiens  Stannos  wires  for  external  and  internal 
wiling  in  conneuon  with  the  installation  of  electric  light 
in  the  Covent  Gajen  Market,  as  shown  in  your  advertisement 
columns.  .\nv  wing  in  a  market  of  this  description  would 
have  to  witb'^tiin  some  very  rough  treatment  and  would  be 
subject  to  expisie  to  all  conditions  of  weather,  especially 
wet  walls.  \\  hy  vas  a  non-lead-covered  system  adopted  in 
preference  to  .i  ad-covered  one,  if  the  latter  is  so  very 
efficient,  as  *  Ot^Uo"  has  it?  Why,  simply  because,  as 
previous  conosiHjdence  proves,  engineers  tackling  the  ques- 
tion from  till'  ii:^r;:nd  side  know  lead-covered  wiring  to  have 
been  super.";.-!!,  i  I-  modem  improvements,  and  supply  using 
every  eiTort  d'  b;  demand.  "Othello"  undoubtedly  is  in- 
terested in  tbv  suply  party,  whilst  Mr.  A.  J.  Abraham  and 
others  represent  imand.  We  la>men  are  largely  governed 
by  the  actions  nf  le  practical  men  on  the  demand  side,  and 
certainly  in  view  f  concrete  examples  like  the  present,  and 
an  analysis  of  ihcorrespondence,  can  only  come  to  the  con- 
clusion that  leid-ivered  wiring,  whether  protected  or  not, 
i»  obsolete. 

A  Layman. 

November  I  :    i,  I21. 


As  a  close  obserer  of  methods  of  wiring  extending  over  a 
number  of  years,  Tiave  been  deeply  interested  in  the  corres- 
pondence in  your  olumns  on  the  aliove  subject. 

Like  Mr.  W,  A  Allwright,  I,  too,  have  unfortunately  s^n 
installations  whei  the  ^ork  has  been  carelessly  done,  and 
even  "  scamjud,"  vhich,  for  the  sake  of  the  good  name  of 
electricity  general!,  is  greatly  to  be  deplored.  But  there  i» 
thia  to  be  said  fo  lead-covered  wiring— that  it  is  generally 
Meier  to  detect  "  samped  "  work  and  have  it  put  right,  than 


it  is  to  deal  with  such  "  scamping  "  in  steel  »tnb©'.«r  rwood 
casing.  ■    •    .  -.■     .  ■  :i 

Your  correspondents  who  stress  the  importance  of  efficient 
bonding  and  earthing  do  so  wisely,  and  with  an  evident  senio 
of  the  almost  absence  of  consideration  for  tbese  important 
but  sim'i>le  operations,  displayed  by  ttiany  "  (ibeap  "' wiremeii^ 
cbritractors.  .        '  i  ••   jr.'  -  ■  --.ii 

I  cannot  understand  why  there  Aould  be  the  least  diffitnlty 
in  bonding  and  earthing.  Thi-  best  of  the  proprietary  lead- 
covered  wiring  systems  have  accessories  which  make  bonding 
and  earthing  easy.  My  experience  with  those  euf^lied  with 
the  Henley  wiring  system  convinces  me  that  no  wiremaii 
■who  does  not  want  deliberately  to  "  scamp  "  his  work  has 
any  excuse  for  not  doing  this  essential  part  of  the  installation 
properly  and  permanently. 

In  conclu.sion,  I  am  rather  surprised  that  an  electrical  engi- 
neer like  Mr.  A.  J.  Abraham,  should,  as  he  did  in  your  issue 
of  the  4th  November,  advocate  any  system  which  can  be  put 
in  by  "  the  jerry  wiremau's  smallest  boy."  Mr.  Abraham  is 
perfectly  entitled  to  retain  his  hatred  of  lead-covered  systems, 
but  surely  it  is  not  for  him.  or  any  electrical  engineer,  to  ad- 
vocate methods  capable  of  encouraging  the  army  of  jerry 
wiremen.  However  perfect  the  system,  Jerry  will  probably 
botch  it,  as  closely  as  you  Uke  to  spend  your  time  in  "  watch- 


ing his  ends.' 

London,  S.W., 
November  ISth.  1921. 


W.  P,  Clements. 


Having  had  considerable  experience  with  this  class  of  work. 
1  should  like  to  say  that  we  have  used  the  Henley  system 
since  1912,  and  we  must  have  used  scores  of  miles  of  their 
cable  or  Callender's. 

These  cables  have  been  used  in  factories,  installations  of 
all  kinds  from  public  supplies,  and  private'  plants;  but  the 
l)ulk  of  our  work  consists  of  country  house  lighting.  We  have 
used  it  all  over  the  British  Isles  and  on  the  coast  from  -Corn- 
wall to  the  Hebrides,  and  we  can  find  no  fault  with  it  in  any 
shape  or  form. 

Among  our  country-house  lighting  we  have  carried  out 
complete  installations  in  many  old  ca.stles,  manor  houses,  and 
abbeys,  A-c,  which  are  built  of  stone  and  have  no  damp-proof 
courses,  whilst  in  some  cases  the  houses  lie  so  low  in  the 
ground  that  the  lawns  are  level  with  the  windows  of  the 
ground  floors,  and  although  these  houses  are  naturally  damp, 
we  have  experienced  no  trouble  up  to  the  present. 

Quite  recently  we  made  a  thorough  inspection  of  an  old 
abbey  that  was  wired  by  us  in  1913,  and  found  the  insulation 
tests  perfect  and  no  trace  of  electrolysis  at  either  switch  or 
fittings  ends  of  the  cables  or  at  the  bonding.  This  is  a  100- 
volt  d.c.  job.  There  is  no  trace  of  chemical  action  on  the 
sheathing,  although  most  of  the  cables  are  run  on  the  surface 
of  stone  walls  which  have  been  left  plain  and  unplastered. 

We  have  never  found  this  cable  attacked  by  rats  or  mice. 

The  main  points  in  erection  are  absolute  continjiitv  of.  the 
sheathing  with  perfect  bonding  .and  earthing,  careful  planning 
of  runs,  "  feeding  out  "  of  cable  from  the  drums,  and  good 
workmanship. 

We  have  often  beeii  called  in  to  inspect  work  that  has 
been  spoiled  by  careless  workmanship,  and  we  think  it  is 
generally  that  the  man  is  strange  to  the  work,  which  is  quite 
different  to  wiring  with  conduit  or  casing.  ; 

If  any  contractor  or  consulting  engineer,  who.  is  not.con- 
versant_  with  lead-covered  wiring,  would  like  to  inspect  any 
of  our  jobs,  the  writer  would  be  only  too  pleased  to  fix  up  an 
appointment  and  run  him  out  to  see  some  of  our  country  house 
jobs  or  factories. 

Rich.  A.  ParMiu.' 

Gloucester, 
November  21nd,  1921. 


The  majority  of  your  contributors  to  this  interesting  corres- 
pondence agree  that  everything  is  right  if  the  cable  is  properly 
bonded  throughout  by  the  bonding  device*  supplied  by  th« 
makers  of  the  various  wiring  systems,  but,  if  the  naughty 
wireman  omits  them,  and  the  wood  blocks  hide  the  omission. 
everything  is  wrong. 

There  is,  however,  one  wiring  system,  a  feature  of  which 
is  that  the  edge  of  the  bonding  ring  can  be  seen  at  the  bottom 
of  the  blocks,  and  the  foreman  or  inspector  can  convince 
himself  at  once  that  it  is  properly  inserted. 

Modesty  forbids  that  I  should  say  which  wiring  eyateiu 
this  is. 

„     ,       „    ,  F.  Charles  Raphael, 

Ponders  End, 
November  Wth,l9'il. 

One  Solution  of  the  Frequency  Problem. 

I  have  read  with  considerable  interest  Mr.  C.  Sutton'i 
article  under  the  above  heading  in  your  issue  of  the  20(1]  Nov- 
ember, and  whilst  the  srlution  may  be  the  most  satisfactm-y 
when  emplo>-ing  the  Ljiingstroin  turbo-alternator.  I  cannot 
agree  that  the  solution  as  outlined  gets  over  the  difficulty 
ivith  minimum  capital  outlay  and  minimuni  losses  when  com- 
pared with  other  aUernaiives  employing  a  standard  impulse 
of  reaction  type  of  turbo-alternator. 
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Summarised  brielly,  Mr.  Siittou's  scheiue,  1  uuderstaml, 
is  to  provide  a  new  turbo-alternator  unit  which  can  generate 
its  full  load  output  at  one  of  two  frequencies  or  generate  at 
two  frequencies  with  the  respective  loads  >plit  up  in  any  pro- 
portion within  tlif  capacity  limit  of  the  turbine.  Also,  to 
provide  a  frequeucy-changer  available  for  use  with  either 
generating  plant  installed  in  the  .•station,  and  to  add  this 
with  niiniirium  capital  outlay  and  niinimnm  losse*. 

An  alternative  to  the  scheme  outlined  by  Mr.  Sutton  would 
be  to  employ  a  standard  impulse  or  reaction  turl)ine  and,  in- 
stead of  coupling  one  alternator  only,  to  couple  two  alter- 
nators in  tandem,  one  of  which  would  be  capable  of  loading 
the  turbine  fully  at  100  cycles,  and  the  othei-  at  50  cycles,  the 
combined  set  being  capable  of   :  — 

1.  Giving  full  load  output  at   100  cycle.'?,  or 

•2.  Giving  full  output  at  .50  cycles,  or 

3.  Giving  any  combination  of  outputs  at  50  and  UKJ  cycles 

within  the  capacity  of  the  turbine,  or 

4.  Running  as  a  frequency-changer  by  shutting  off  stream 
to  the  turbine  when  the  alternators  are  in  synchronism  across 
the  bars,  allowing  the  turbine  to  be  run  ronnd  by  the  two 
alternators  acting  as  a  frequency-charger.  It  migh*  be  pos- 
sible so  to  arrange  the  turbo-set  that  the  turbine  be  un- 
coupled from  the  alternat<irs  and  by  means  of  a  pony  motor 
the  two  aiteruators  could  be  run  up  as  a  frequency  changer 
having  double  the  capacity  of  the  coupler  set  suggested. 

The  advantages  of  a  scheme  of  this  description  are:  — 
(ol  T'ltimately  when  the  100-cycle  supply   ceased  the  100- 
cycle  alternator  could  be  taken  away,  leaving  a  standard  50- 
cycle  turbo-set. 

(6)  The  llK)-iycle  alternator  could  be  rewound  for  .50  cycles. 
and  would  come  in  for  the  next  set  to  be  installed,  instead  of 
having  to  be  written  off  as  ob.solete  plant  as  would  be  the 
case  with  the  coupler  pet  and  one  alternator  end  of  the  T.jiing- 
strom  turbine  set, 

(c)  There  would  be  no  conversion  losses. 

(d)  If  one  alternator  only  were  required  the  losses  in  the 
other  (unexcitedl  would  be  windage  and  friction  only. 

T  .should  expect  the  .-apital  outlay  and  losses  with  a  .scheme 
of  this  description  to  be  considerably  better  than  with  the 
coupler  .set  scheme  outlined  by  Mr.  Sutton,  not  forgetting  the 
que.stion  of  obsolete  plant. 

T  do  not  profess  to  know  sntficient  of  power  station  manage- 
ment to  say  whether  both  or  either  scheme  presents  any 
practical  difficulties,  and  while  Mr.  Sutton's  scheme  may  be 
one  solution  of  the  frequency  problem,  it  doe.s  not  seem  to 
me  to  be  all  that  he  claims,  namely,  the  solution  pmbndying 
minimum  capital  rndlay  with  minimum  toxges. 
'  As  one  interested  in  the  sale  of  impulse  turbines  I  mav  be 
-Tandnly  biased  and  will  therefore  welcome  criticism. 


fiondon, 

Xnrrmhrr  2S«.  1921. 


E.  yv.  Dorev, 


A   Dynamo  Problem. 

T  would  suggest  that  "  Electron  "  carries  out  the  following 
te.sts  to  end  his  trouble  :  — 

1 .     Check  both  ammeters  with  a  standard  instniment. 

■2.    See   that  all  switches  are  ground  in   on  this   machine. 
including  the  equaliser  su-itch  and  circuit  breaker. 

3.     Examine  all   nuts,   cable   sockets,  and  connections,  ami 
see  that  all  is  in  proper  order. 

.   4.     See  that  the  ammeters  are  in  circuit  in  the  opposite  pole 
'■^  the  equaliser. 

5.     Ex.nmine  the  shunt  regulator  and  carrv  out  a  lamp  test 
on  ft.  ■ 

fi.     Make  a  pre.ssure  drop  test  across  shunt  coils  and  .see  that 
the-y  read  nbout  the  same. 

7.     Carry   out  the  same   test   as   the    above    on    the   scries 
winding. 

fi.  W.  L.  Wolland. 

Norwich. 
Xnvomher  28C.7i,  1921. 


"  '  Telephone  Line  Work, 

I  was  interested  in  the  pafier  bv  Mr.  K.  R.  Bvng  on  telc- 
pJione  work  in  .\merica. 

Mr.  Bvng  states  that  20  men  drew  4  miles  of  cable  in  10 
hours  off  44  drums.  Why  44  drums  containing  160  vards  of 
cable?  \  drum  must  have  i^een  placed  at  every  Joint  box, 
which,  no  doubt,  would  look  very  pretty  on  a  roiid  or  street! 
Is  the  time  taken  in  placing  these  drums,  mounting  them, 
dismounting  and  cartinc  awav  included  in  the  10  hours?  T 
am  afraid  not.  M.so  the  cable  must  have  been  small  and 
siltacherl  to  the  drawing-in  wire,  instead  of  their  having  to 
draw  in  a  rope:  hut  perhaps  in  .America  they  place  a  magnet 
in  the  joint  box.  switch  on  the  juice,  and  the  fob's  done. 

If  is  also  stated  that  I.W-IYO  pairs  of  wires  are  iointed  per 
hour:  it  makv-s  me  sweat  wrifinc  about  it.  That  is  a  farce- 
there  would  be  more  crosses  and  diss  than  rrood  pairs,  and  T 
"hould  not  like  to  have  to  test  the  cable.  There  are  jointers 
here  who  can  do  r/i-7n  per  hour,  and  the  iob  is  done,  and  thev 
don't  have  to  spend  davs  opening  up  joints  for  faults.  That 
man  in  better  than  the  100—170  pair  man,  whom  I  have  never 
♦xvn.  nor  anyone  else. 

It  is  also  Btated  that  the  ioint<"-s'  mates  are  better.  I  have 
had  ioint^rg'  mateti  here  who  could  make  wire  jointB  aa  well 


as  jointers,  and  gave  them  every  assistance,  and  Mr.  Byng  has 
some  to-day,  but  do  they  get  the  help  given  them  that  they 
should?  No.  The  paper  states  that  they  would.  Also  I  have 
seen  a  mile  and  a  half  of  composite,  cable  drawn  into  ducts 
with  split  couplings  (not  boxes)  and  off  3  drums,  not  44,  in 
9}  hours,  with  10  men  and  tackle  off  job.  1  am  afraid  Mr. 
Bvng's  paper  is  a  little  misleading. 

A,  E.  Tubb. 
Birmingham. 
XoL-embeT  '28/ /i,  1921. 


The  Profits  of  the  A.E,G. 

I  venture  to  suggest  that  your  article  on  the  profits  of 
the  A. E.G.  is  rather  severe  on  the  Berlin  correspondent  of  the 
Daily  Telegraph.  It  is  no  more  fair  to  reckon  German 
profits  in  sterling  than  it  would  be  to  reckon  sterling  profits 
in  dollars,  or  French  francs  in  Swiss  francs.  To  Fritz  a  mark 
is  a  mark,  even  if  its  purchasing  power  is  only  one-fifth 
of  its  pre-war  purchasing  power. 

With  regard  to  the  relative  prosperity  of  Germany  and  this 
country,  one  must  remember  that  there  aie  four  to  five  times 
as  many  unemployed  in  this  country  as  in  Germany.  Which 
is  the  more  prosperous  country? 

L.  M,  Sandison. 

.\ytou, 

Xovcinhrr  im,  1921. 


The  Installation  and  Use  of  Electricity  in  Coal  Mines. 

New  Hegulatious  and  Memoranda  have  just  been  issued  by 
the  Home  Office  relating  to  the  above,  and  several  interested 
bodies  have  discussed  them,  such  as  the  -Association  of  Mining 
Electrical  Engineers. 

The  outstanding  featiues  of  the  new  Memoranda  appear  to 
indicate  that  in  tlie  opinion  of  the  inspectors,  the  weak  point 
up  to  now,  of  electrical  gear  as  in.stalled  iu  mines,  is  the 
switchgear  rather  than  the  motors. 

There  is,  however,  one  problem  relative  to  switchgear  which 
appeal's  to  have  been  entirely  overlooked  both  in  the  present 
regulations  and  in  any  previously  issued,  namely,  the  kVA 
breaking  capacity  of  the  oil  switch. 

Taking  the  aveiiige  colliery  equipment  supplied  with  power 
generated  ou  the  promises,  the  total  capacity  of  the  generating 
plant  seldom  exceeds  3,000  kVA.  Assuming  normal  conditions 
of  reactance,  &c.,  for  turbo  plant,  this  capacity  would  neces- 
sitate the  kVA  breaking  ca.pacity  of  .any  oil  switch  to  be,  aay, 
18,000  kVA,  and  any  mining-type  oil  switch  of  repute  would 
be  capable  of  rupturing  a  short  circuit  on  such  a  system.  There 
are,  however,  a  number  of  collieries  taking  electricity  supply 
from  a  public  supply  authority.  The  writer  has  knowledge 
of  at  least  two  collieries  each  placed  within  a  mile  of  the  pub- 
lic supply  generating  stations,  one  of  which  stations  has  a 
capacity  of  something  like  40,000  kW. 

This  under  similar  conditions  will  require  an  oil  syvitch 
breaking  capacity  of  '2'}0,(KHl  kVA,  and  it  -is  extremely  doubt- 
ful whether  there  is  any  mining-type  oil  switch  on  the  market 
W'hich  would  deal  with  this  capacity. 

There  is  another  aspect  of  the  case  which  should  also  have 
consideration,  namely,  the  fact  that  public  supply  authorities 
are  admittedly  not  installing  switches  on  consumers'  premises 
vxhich  have  the  required  breaking  capacity  for  the  worst  pos- 
sible short-circuit  conditions  which  can  apply.  This  policy 
may  or  may  not  be  right,  but  the  attitude  of  the  supply  autho- 
rity engineers  appears  to  be  :  first,  that  a  short  oircuit  or 
earth  in  most  cases  builds  up  gradually,  and  as  a  conseqaeace, 
oil  switehes  are  seldom  required  to  break  what  is  realty  a^ad 
short  circuit. 

Secondly,  even  should  the  short  circuit  be  of  such  a  nature 
as  to  damage  the  oil  switch,  the  latter  will  in  n1o.st  ea.sej*  rup- 
ture the  circuit  and  if  it  is  badly  damaged  or  desti'oyed  in 
doing  So.  the  monetary  loss  incurred  by  the  destruction  of  an 
nil  switch  occasionally  is  nothing  compared  with  the  increa^d 
capital  cost  which  would  he  entailed  in  installing  oil  switcJies 
ui)  to  the  full  breaking  capacity  in  every  case. 

Tliis  fine  of  argument  is  reasonable  lor  surface  work  where 
the  exiilosion  of  an  oil  switch,  enclosed  as  a  rule  in  sheet  steel 
or  stonework  cubicle,  is  not  likely  to  cause  either  external 
damage  or  loss  of  life. 

'The  consequences  of  the  explosion  of  an  oil  switch  below 
ground  are  very  different,  and  in  the  ca.se  of  a  colliery  taking 
power  from  a  public  supply,  it  might  be  necessary  to  install 
oil  switches  on  the  feeder  circuits  below  ground,  which  wel-e 
very  much  larger  than  the  supply  company's  main  switch. 

It  would  be  hard  to  convince  any  colliery  company  that  tins 
was  necessary,  but  nevertheless  such  might  undoubtedly  be 
the  case  if  the  spirit  of  the  Mine-.-  Regulations  were  to  be 
lived  up  to.  It  is  doubtful  whether  colliery  electrical  engineers 
have  ever  really  considered  this  question  of  oil-switch  breaking 
capacity,  but  it  appears  to  be  one  of  first  importance  from  the 
safety-in-mines  point  of  view,  and  it  is  a  question  which  should 
be  seriously  cjinsidcred  in  view  of  the  present-day  tendency  to 
take  electricity  supply  from  large  bulk  sources  rather  than  to 
in.stall  separate  isolated  stations. 

There  is  no  doubt  that  the  risks  of  explosion  on  switch- 
gear  are  considerably  greater  where  the  supply  comes  from  a 
bulk  source  as  against  a  supply  which  cornea  from  a  small 
private  station,  and  If  coljiery  installations  are  going  to  be 
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uonnected  to  the  huge  industrial  networks  which  will  be  the 
vogue  in  the  future,  would  suggest  this  matter  be  given  very 
rareful  consideration  in  order  to  avoid  the  possibility  of  acci- 
dents which  might  damage  the  reputation  ol  electricity  .supply 
id  genwal. 

F.  G.  Travis. 
Mancliestcr, 
Novemhn-  •lUth.  19-21. 


hlectricity  in  Isolated  Buildings. 

The  article  under  the  above  heading  by  Mr.  E.  H.  Freeman 
,  i«  most  interesting,  but  one  may  question  if  the  whole  contri- 
l)utiou  is  not  of  the  nature  of  an  apologia.  In  any  case  tlic 
matter  submitted,  though  excellent,  gives  undue  precedence  to 
one  class  of  plant,  and  does  not  sufficiently  or  comprehensively 
■  review  the  whole  of  this  important  subject. 

The  class  of  plant,  i.e.  non-automatic,  so  enthusia.stically 
described  by  Mr.  Freeman,  is  unquestionably  a  sound  pro- 
position when  the  work  is  properly  carried  out.  Such  instal- 
lations, however,  usually  apply  to  what  may  be  termed  the 
larger  country  houses,  establishments  with  anything  over 
J(X)  lights,  and  a  fair  powei-  load.  This  class  of  resident^  how- 
ever, does  not  by  any  means  represent  the  average  country 
dweller,  who  with  the  small  automatic  plant,  now  on  the 
market,  may  enjoy  equal  felicity  in  an  electrical  .sense  to  that 
of  the  bigger  folk.  In  the  past,  it  is  to  be  feared  that  many 
non-automatic  plants  liave  merely  comprised  a  "  general-pur- 
poses "  farm  engine  belted  to  a  high-siJeed  dynamo,  the  whole 
iiiitfit  being  only  suitable  for  battery-charging,  duty  calling 
lor  much  attention. 

The  descriptions  and  illustrations  of  representative  "  non- 
automatic  "  installations  put  forward  by  Mr.  Freeman  are 
undoubtedly  e^tcellent,  but  the  refinements  enumerated  are 
bound  to  involve  the  owner  m  relatively  large  expense.  To 
best  meet  any  extensive  country  demand  for  electricity  is  re- 
quired an  isolated  plant  to  deal  with  30  to  40  lights  and  small- 
power  duty,  suitable  for  in-stallation  in  any  existing  outhou.'^e 
(or  even  a  basement),  to  be  simple  in  operation  and  mainten- 
ance, and  to  require  no  special  attendance.  This  matter  of 
attendance  is  all-important,  for  by  no  means  every  country 
dweller  has  a  gardener  or  odd-man  about  the  place.  With- 
out doubt,  it  is  the  relatively  low  cost  of  in.stalling^  with  the 
minimum  amount  of  attendance  required,  that  is  responsible 
for  the  large  sale  of  the  "  automatic  "  type  of  plant.  In  fact, 
if  very  many  present  owners  of  small  plants  of  the  automatic 
type  had  been  compelled  to  go  to  the  expen.se  apparently  in- 
volved in  the  ca.se  of  jobs  illustrat-ed  in  Mr.  Freeiman's  article, 
there  would  have  been  no  sale  ! 

Many  disputable  points  are  raised  by  Mr.  Freeman,  e.g. 
relative  efficiencies,  fire  risk,  correction  of  defective  cells, 
overcharging  of  battery,  voltage,  supply  of  appliances,  &c.. 
where  it  may  be  said  that  the  automatic  plant  is  in  no  way 
inferior  to  the  non-automatic  type.  A  further  argument  ad- 
vanced, that  those  attending  to  any  automatic  plant  forget 
the  existence  of  lubrication,  fuel  supply,  and  general  cleaning 


is  peculiar,  as  this  could  not  be  done  unless  such  party  were 
dehberately  careless.  Tlie  list  of  plants  given  is  noted  to  be 
in  elror  in  one  or  two  instances  at  least;  moreover,  it  is  very 
far  from  complete.  It  may  also  be  said  that  numbers  of  auto- 
matic plants  have  been  in  operation  for  at  least  10  years, 
so  that  this  proposition  may  be  taken  as  proven. 

On  tlie  power  side  the  position  is  equally  clear,  and  the 
method  usually  recommended  of  running  the  generating  set 
when  there  Ls  a  power  load  (motors,  radiators,  &c.,  up  to  th<- 
capacity  of  the  plant)  is  quite  sound,  as  any  excess  current 
over  that  actually  required  may  pa.ss  into  the  battery,  and  thus 
there  obtains  a  most  economical  system  of  working.  Cer 
tainly,  such  a  method  of  operation,  or  the  handling  of  lighting 
load  in  an  equivalent  manner,  is  jasfifiable,  and  is  an  in 
finitely  better  proposal  than  a  mere  battery -charging  proposi- 
tion. Apart  from  this,  it  is  an  indubitable  fact  that  the 
majority  of  average  installations  of  the  kind  in  question  are 
primarily  for  lighting  duty,  the  power  side  being  more  or  less 
a  side-issue. 

As  suggested  in  the  foregoing,  the  various  plants — full, 
semi,  and  non-automatic — have  their  respective  fields  of  appli- 
cation. There  is,  however,  little  doubt  but  that  the  advent  of 
the  semi-automatic  plant  in  this  country  has  brought  much 
additional  business  to  the  electrical  trade — business  that  would 
have  been  wholly  lost  were  such  alternative  not  avail- 
able. Semi-automatic  plants,  in  particular,  more  closely 
meet  the  general  demand  for  small  country-house  electric 
lighting  than  any  other  type  as,  with  the  relatively  email 
wiring  job  attached,  they  more  closely  fit  the  average  country 
dweller's  pocket.  A  commentary  that  applies  to  the  situation 
is  contained  in  a  recent  traveller's  report,  which  states  :  "  This 
firm's  country-house   work   has  been   in   handling  large  jobs 

only,  but  as  this  class  is  about  worked  up  Mr is  now 

considering  small  plant  jobs,  of  which  he  is  likely  to  get 
quit*  a  few."  One  may  believe  this  rather  bold  statement 
just  about  represents  the  present-day  state  of  affaire. 

Marshall  Tate. 

London, 
November  Q&th,  1 9-21. 

Unemployment  and  the  Cure. 

In  your  issue  of  October  28th,  in  the  article  entitled  "  Un- 
employment and  the  Cure,"  it  is  stated  that  it  is  foolish  ta 
attempt  economies  by  reducing  the  selling  price.  This  does 
not  seem  to  me  to  make  sense  with  the  context,  and  it  has 
occurred  to  me  that  perhaps  there  has  been  a  mist(ake,  and 
that  "  price  "  should  read  "  force."  We  should  then  have  : 
"  The  fatuity  of  attempting  to  economise  by  reducing  the 
selling  force'  is  manifest."  With  that  I  think  everyone  will 
be  in  agreement. 

Quester. 
Novemher  Q&th,  1921. 

[Our  correspondent's  suggestion  is  correct.  The  word 
"  force  "  was  incorrectlv  printed  as  "price." — Eds.  Elrc. 
Rev.] 


BUSINESS    NOTES. 


Notice  to  Advertisers. — The  attention  of  advertisers  is 
directed  to  an  announcement  which  appears  in  our  advertis- 
ment  pages  to-day,  respecting  the  dates  for  sending  in  "  copy  " 
for  our  issues  of  December  '23rd,  and  30th. 

Bankruptcy  Proceedings.— T.  R.4wsthorne,  electrical  engi- 
neer, 67b,  Paradise  Street,  West  Bromwich. — Receiving  order 
made  November  '21st  on  debtor's  own  petition.  First  meet- 
ing. Decemt)er  9th.  at  the  Official  Receiver's  Offices,  191,  Cor- 
jxiration  Street,  Birmingham.  Public  examination.  December 
i4th,  at  the  Law  Courts,  West  Bromwich. 

S.  H.  Dougherty  (Mersey  Electric  Co.),  electrical  engineer, 
Tviverpool. — Last  day  for  proofs  for  dividend.  December  9th. 
Trustee,  H.  W.  Bowler,  30,  North  John  Street,  Liverpool. 

.T.  Smfth  &  Son,  electrical  engineers.  1,  Central  Street,  B.C. — 
Re<eii'ing  Order.  November  '24th.  First  meeting,  December 
7th.  Public  examination,  February  7th,  both  at  Carey  Street. 
W.C. 

W..  Bennett,  electrical  contractor.  Back  Sitwell  Street, 
Derby. — First  meeting.  December  7th.  at  the  Official  Receiver's 
Offices.  4,  Castle  Place.  Nottingham.  Public  examination, 
Decemlx-r  20th,  at  the  Court  House,  Derby. 

0.  P.  M.  DowNiE  (P.  Downie),  electrical  engineer  and  factor, 
Southend-on-Sea. — Tjast  day  for  proofs  for  dividend  December 
14th.    Trustee.  T.  Gourlay,  29,  Russell  Square.  W.C.I. 

.1.  PlAiutlsoN  (HarrLsou  &  Son),  electrical  engineers.  South- 
end-on-Sea.— Pir,st  and  final  dividend  of  33d.  in  the  £.  payable 
December  9th,  at  29.  Russell  Square.  W.C. 

•:■  0.  H.  Gee,  electrician,  10,  Front  Street.  Annfield  Plain.  Dur- 
■ftain. — ^Firet  and  final  dividend  of  '2s.  in  the  £.  payable  Decem- 
ber.7th.- at  the  Official  Receiver's  Offices,  4.  Northumberland 
Avenue,  Newcastle-on-Tyne. 


Company  Liquidations. — Nation.^l  Ei.eciric  Time  Co., 
Ltd. — Meeting  of  members  is  called  for  January  •2Ed  at  18. 
Queen  Street,  E.G.,  to  bear  an  account  of  the  winding  up 
from  the  liquidator,  Mr.  A.  C.  Vincent. 

Pritchett  A:  Gold  &  Electrical  Power  Stor.age  Co.,  Ltd.— 
Meeting  of  members  called  for  December  30th  at  50,  Grosvenor 
Gardens.  Victoria  Street.  S.W.,  to  hear  an  account  of  the  wind- 
ing up  from  the  liquidator.  Mr.  .\.  M.  \\  oodward. 

Electrical  A-  Engineering  Development,  Ltd.— Winding-up 
voluntarily.  Liquidator,  Mr.  D.  J.  Ix)ngden.  67,  Broxash 
Road,  London,  S.W.ll,  who  is  authorised  to  enter  into  an 
agreement  with  Electrical  Utilities,  Ltd..  on  terms  stated. 

Engineering  Depots,  Ltd. — Particulars  of  claims  must  be 
sent  to  the  liquidator.  Mr.  C.  H.  Wells,  '21,  Fargate.  Sheffield, 
by  December  31st. 

Dissolutions  of  Partnership.— S.  G.  Cozens  i  Co.,  electrical 
engineers  and  contractors,  6ii.  Queen  Victoria  Street,  E.G. 
Messrs.  S.  G.  Cozens,  R.  Gro.se.  and  E.  G.  Coombs  have  dis- 
solved partnership.  Messrs.  S.  G.  Cozens  and  Mr.  E.  G. 
Coombs  will  attend  to  debts  and  continue  the  business. 

Lowndes  &  Stevens,  automobile,  electrical  and  mechanical 
engineers,  TVafford  Park  Garage.  Manchester.— Mr.  E. 
fx>\\tides  and  Mr.  E.  .T.  Stevens  have  dissolved  partnership. 
Mr.  Stevens  will  attend  to  debts  and  continue  the  business 
under  his  own  name. 

Trade  Announcements. — We  are  informed  that  Messrs.  T. 
E.  Nankivell  and  S.  E.  Grdbb  have  resigned  their  director- 
ships of  the  Standard  Electkicai.  it  JIaintenance  Co.  (Semco, 
TiTD.),  and  are  not  now  connected  with  the  firm.  Messrs. 
C.  E.  Rapson  and  E.  F.  Burrill  are  tlie  remaining  directors. 

The  Anti=Attrition  Metal  Co.,  Ltd.,  have  dosetl  their  city 
otfices  (.S,5,  Queen  Victoria  Street.  E.G.).  and  have  opened  more 
"iextensive  offices  nt  1,  Victoria  Street,  Westminster,  S.W.I. 
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The  Fabadax  Elecirical  IxsiALLiiioN  Co.  are  commencing 
■business  ax  1/3  and  ii4.  Railway  Approach,  Shepherds  Bush, 
■Lqiiduii,',  W'.JjJ,  and  ihey  wish  to  receive  trade  catalogues  and 
terius  trom  manulactiuers  or  suppliers  ot  installation  acces- 
sories, ice. 

Mr.  Cecil  Howlett,  Jun,  has  resigned  the  position  of 
manager  ot  the  electrical  department  of  Messrs.  Weliman 
,BrQS.,  iiiid  js  agam  commencmg  busmess  as  an  electrical  engi- 
;Set  at  16.  Victoria  Street,  W  rndsoir,  m  partnership  with  Mr. 
jp.  Kjan  as  Howlett  ic  Kyan. 

''  iHi;  C^BLE  AccEssoKiES  CO.,  LTD.,  are  holding  stock  in 
London  at  their  new  address  referred  to  last  week  (i3,  Oursitor 
Street-,  E.CA). 

Messks.  Su.\w  it  Co.,  of  Manchester,  have  taken  over  show 
iiid  sale  rooms  at  Jjooth  Street  West,  Ali  Saints.  Manchester, 
wiere  ihey  will  hold  weekly  auction  sales-  of  electrical  good* 
and  machmery. 

Catalogues  and  Lists.— British  Insulated  i  Helsby 
Cables,  juTU.,  Jr'rescot,  Lanes. — A  catalogue  of  joiutma 
materials,  tapes,  compounds,  paint,  ic. 

Mtssijs.  Johnson  oc  Phillu-s,  Ltd.,  Charlton,  S.E.7.— 
■■  Itanslormer  Abstracts,"  an  illustrated  booklet  giving  de- 
scriptions of  a  number  of  types  of  transformers.  The  publica- 
tion is  designed  to  aid  salesmen. 

\exneb  Time  Switches,  Liu.,  45,  Horseferry  Koad,  West- 
minster, S.W.L— A  folder  lUuslratmg  four  types  of  tima 
switches  for  shop  window  use.  ic. 

The  Titan  Lii-t  Co.,  Ltd..  20.  High  Holborn,  W.C.L— Au 
illustrated  catalogue  describing  a  number  oi  types  of  passenger 
lifts,  engines,  controllers,  ic. 

Mr.  Alibeu  t-  Dean,  beigh  Place,  Brooke  Street.  Holborn. 
E.CT— A  priced  and  iliusti-ated  catalogue  of  X-ray  apparatus, 
including  coils,  switchboards,  interrupters,  couches,  portable 
sets,  tube  stands,  &,c. 

The  iiELAY  .■VcioiwTic  Telephone  Co.,  Ltd.,  Marcoci  House, 
Strand,  VV.C.2.— A  booklet  illustrating  a  50-lme  "  Relay  "  in- 
stallation, with  notes  on  various  parts  of  the  system. 

Messrs.  Higgs,  Bros.,  Sand  Tits,  Bumingham.— Monthly 
magazine  for  December,  containing  stock  lists  of  a.c.  motors 
and  d.c.  dynamos  and  motors,  notes  on  shafting,  humorous 
items,  &c. 

Electrical  Utilities,  Ltd..  1  &  3.  Shelgate  Road,  Battersea 
Eise,  S.W.TL.— Priced  leaflet,  CR./i.  lUustratmg  and  describ- 
ing the  new  "  Utility  "  cooker-radiator 
■'  T'he  Chemical  Englneerino  Co.  (Manchester).  Ltd.,  49, 
Deansgale,  Manchester.— An  illustrated  pamphlet  giving  a 
description  of  the  "  Kek  "  densimeter,  a  simple  device  for 
continuously  indicating  the  density  of  water  in  steam  boilers, 
ty  the  balancing  of  a  column  of  distilled  water  against  a 
eblumn  of  boiler  water. 

Book  Notices. —  '  Blue  Printiug  and  Modern  Plan  Copy- 
mg.  '  by  B.  J.  Hall.  M.i.Mech.E.  Uau  pp.,  bo  tigs.).  London  ; 
Su-  Isaac  Pitman  >!c  Sons,  i^td.  Price  Os.  net.— This  publica- 
tion oeals  very  fully  with  a  subject  of  the  first  importance  to 
engineers  ana  architects.  A  large  number  of  systems  are 
described,  and  compaiative  costs  are  gi\en,  of  daylight  print- 
ing, various  types  of  prmling  by  artinciul  light,  the  use  of 
the  photostat,  photo-mechanical  copying,  ic.  An  appendix 
treats  of  the  preparation  of  drawmgs  tor  photographic  Ime 
blocks.  The  illustrations  are  of  value  m  ensurmg  a  proper 
understanding  of  the  text.  ..  .      o    ^ 

•  Eiictric  i-ightmg  in  Factories  and  W'orkshops.  by  Caster 
and  Dow  (37  pp.).  Lxindon  :  The  General  Electric  Co.,  Ltd. 
gratis.— Inis  booklet  deals  with  the  eliect  of  hghting  upon  the 
blnciency  and  well-being  of  workers;  the  cost  of  Ughting  m 
relation  to  the  cost  of  production  in  a  factory;  the  ascertain- 
ment of  the  amount  of  lighting  necessary;  and  types  of  Ught- 
ing systems.  Illustrations  of  actual  applications  are  included. 
■■  ipres  to  Verdun."  a  collection  of  photographs  of  the  wai' 
areas  m  Trance  and  Tlauders,  specially  taken  by  Sir  Alex 
B.  W.  Kennedy,  F.K.S.  bi  pp.,  VH  plates.  London  ;  Country 
Life.  Ltd.    Piicel5s.net.  .      ,,,    ,-,, 

"  Paltern  Makmg,"  by  W.  E.  ^eedham,  pp.  iv-1-114;  171 
flgs.    London  ;  Blackie  and  Son..  Ltd.    Price  28.  6d.  net. 
'    ■•  A  First  Book  of  Applied  Electricity,"    by  S.  R.  Roget.  Pp. 
Tii-H43;    5J   tigs.     Loudon:    McMillan   &    Co.,    Ltd.       Price 
28.  6d.  .      . 

"  Rays  of  Positive  Electricity  and  then:  Application  to 
Chemical  Analyses,"  by  Sir  J.  J.  Thomson,  F.R.S.  Pp. 
x-(-ii7;  41  tigs.,  9  plates.  London  :  Lou^'mans,  Green  &  Co. 
Price  16s.  net. 

UDderground  Railways  Joint  Committee. — .\  Joint  Com- 
mittee representing  employers  and  employed  is  being  set  up 
to  deal  with  wages  and  conditions  on  the  Underground  group 
of  railways.  Ihis  machinery  will  be  similar  to  that  which 
exists  on  the  trunk  railway  lines,  and  is  in  accordance  with 
the  recent  agreement  made  between  the  compani«i  and  th» 
mens'   L'nionu. — ilornimj  Pott. 

German  Activity  in  Spain. — As  has  already'  been  stated, 
German  trade  propaganda  is  very  active  in  Spain,  and  German 
comfricrcial  travellers  are  to  bo  *een  there  as  busy  as  before 
the  war.  German  trade  papers  in  the  Spanish  language  are 
circulated  widely  among  the  corumercial  community.  H.M. 
G<jiiaiil  at  Vi^o  contrasts  this  with  the  fact  that  United  King- 
'doiii  publications  received  arc  still  usually  printed  in  English, 
■  and;  tterefora,  as  far  as  the  Spani.sh  commercial  community 
is'  concerned,  serve  no  useful  purpose. 


Tlie  Lyons  Fair,  1922. — British  manufacturers  and  traders 
should  lake  not«  that  the  Spring  Fair  at  Lyons  takes  place 
from  March  1st  to  15th,  1922.  No  words  of  emphasis  should 
be  needed  to-day  to  impress  our  readers  with  the  importance 
of  this  event  from  the  international  trading  point  of  view.  In 
previous  I'airs,  quite  a  number  of  British  electrical  engineering 
firms  have  taken  a  very  practical  interest,  and  we  have  no 
doubt  that  many  of  them  will  desire  to  embrace  the  oppor- 
tunity which  will  present  itself  a  few  months  hence,  of  dis- 
playing their  products  before  the  eyes  of  our  friends  in  IVance 
and  of  the  large  number  of  buyers  from  other  countries  who 
will  make  Lyons  a  rendezvous  in  March.  British  exhibitors 
will  be  taking  part  in  the  British  Industries  Fair  in  London 
and  Birmingham  at  about  the  same  time  (February  27th  to 
-March  10th),  but  the  Lyons  opportunity  is  not  one  that  should 
be  missed,  and  we  recommend  our  firms  to  get  into  touch 
with  the  British  representative  of  the  Lyons  Fair,  at  31, 
Budge  Row,  London,  E.CT,  who  will  furnish  all  particulars 
including  the  conditions,  &c.,  under  which  it  is  possible  to 
have  a  stand  of  one's  own  including  space,  erection,  and  light- 
ing and  heating,  for  a  total  outlay  of  about  £100. 

The  E.P.E.A. — Report  of  National  Executive  Codncil.— 
The  report  of  the  N.E.C.  of  the  Electrical  Power  Engineers' 
.\ssociation,  published  in  the  Electric  Power  Engineer,  ex- 
presses regret  at  the  small  number  of  "  industrial  "  members 
who  have  joined  the  Association.  It  was  debated  whether 
to  drop  this  section  or  to  enlarge  the  Association's  scope  to 
include  all  engineers  who  were  connected  in  any  way  with 
slectrical  engineering.  The  following  resolution  was  adopted  ; 
"  That  in  the  opinion  of  this  Council  the  policy  as  now  laid 
down  by  the  S.T.E.  is  detrimental  to  the  best  interests  of 
'lur  industrial  members,  and  therefore  unless  some  modifica- 
tion can  be  made  in  this  policy  in  consultation  with  this  Asso- 
ciation, the  activities  of  the  E.P.E.A.  shall  be  extended  to 
embrace  the  whole  of  the  technical  staffs  engaged  in  the 
design,  manufacture  and  erection  of  machinery  u.sed  in  the 
generation.  utiUsation  and  distribution  of  electrical  energy." 

It  was  also  resolved  that  the  whole  of  the  technical  engmeer- 
ing  staffs  of  electric  railways  and  tramw-ays  be  eligible  for 
membership.  The  Council  decided  to  make  subscripiions  the 
same  for  all  branches.  The  "  sick  leave  "  clause  embodied  in 
the  Schedule  is  still  a  cause  of  differences;  it  is  therefore  to 
be  reconsidered  and.  if  necessary,  revised.  Mr.  Essex  has  been 
added  to  the  number  of  the  Association's  representatives  on 
the  National  Joint  Board,  making  the  total  seven.  A  draft 
schedule  of  salaries  in  undertakings  of  less  than  1,000  kW 
capacity  has  been  drawn  up.  and  is  still  under  the  considerar 
tion  of  the  N.J.B.,  and  it  will  be  submitted  to  the  District 
Boards.  It  has  been  decided  to  become  affihated  to  the 
National  Federation  of  Professional,  Technical,  Administra- 
tive, and  Supervisory  Workers,  and  two  delegates  are  being 
appointed.  Until  the  Coimcil  has  definitely  decided  upon  the 
nature  of  the  qualifications  to  be  required  of  applicants  for 
membership  of  the  Association,  the  rule  relating  to  the  passing 
of  the  A.M.I.E.E.  examination  is  to  be  held  in  abeyance.  The 
diversity  of  conditions  relating  to  the  positions  of  charge 
engineers  in  various  undertakings  has  militated  against  a  satis- 
factory arrangement  of  graiiing.  The  suggestion  of  the  for- 
mation of  a  mutual  benevolent  fund  has  received  approval, 
and  the  N.E.O.  has  decided  to  fix  a  compulsory  annual  sub- 
scription of  5s.  per  member.  The  question  of  unemployment 
has  proved  a  serious  one.  The  N.E.  Division  has  instituted  a 
voluntary  levy  of  2s.  6d.  per  week  upon  employed  membera 
for  the  benefit  of  those  out  of  positions  The  other  sectioni 
have  been  circularised  upon  the  subject,  and.  at  the  same  time, 
the  Management  Committee  is  considering  the  matter. 

Dundee  Corporation  Contracts. — \  committee  of  Dundee 
Corporation  is  considering  the  advisabihty  of  inserting  in  con- 
tracts a  model  clause  to  meet  rises  and  falls  in  prices.  In  tha 
course  of  discussion  of  the  matter  a  member  expressed  the 
view  that  contractors  would  not  supply  the  Electricity  Com- 
mit tee  if  a  clause  covering  reductions  in  prices  were  included 
in  the  contracts. 

Dutch  Enterprise  in  Germany.— .A  short  time  ago  a  Dutch 
company  was  formed  under  the  title  of  the  Reuss  Electricity 
Co,  of  Amsterdam,  to  acquire  the  undertaking  of  the  firm  of 
Vogel  &  Muller,  of  Gera,  who  were  engaged  on  the  construc- 
tion of  electric  motors  and  the  extensions  of  installation  work, 
&c.  The  share  capital  amounts  to  500,000  fiorins,  out  of  which 
shares  for  200,000  fl.  are  now  being  offered  by  a  Dutch  Bank 
Association  for  subscription  in  Germany. 

French  Companies. — Soci6t6  Hydroelectrique  de  Luz  St. 
Sauveur  is  the  title  of  a  company  formed  with  a  capital  of 
,300,000  fr.  for  the  production  and  utilisation  of  electric 
energy.  Its  offices  are  at  115,  Cours  d'Aleace-Lorraine, 
Bordeaux. 

There  has  been  established  at  Paris  (70,  Faubourg  Saint- 
Autoine)  the  Societ<i  Prangaise  des  Etablissements  Nioca,  with 
a  capital  of  1,400,000  fr.,  for  the  manufacture  of  insulators 
and  electrical  apparatus. 

llicre  has  been  formed  at  Paris  (66,  Faubourg  Saint 
Honorc';),  the  Society  de  Eeconstruction  d'Usines  Sinistra* 
Groupcment  Energie  Electrique  du  Nord  de  la  France,  Soci6t6 
Roubaisienne  de  I'Eclairage  par  le  Gnz  et  I'ElectricitcS,  with  a 
capital  of  1,000.000  fr,  for  the  rebuilding  of  factories  in  tbe 
devastated  region*. 
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Illuminating     Glassware The     Board     of     Trade     has 

given  notice  that,  in  exerc-i.se  of  tlie  powers  conferred 
upon  It  by  Part  II.  of  the  Safeguarding  of  Industries  Act, 
I'Jiil,  it  has  referred  to  a  Coiutuitlce  constituted  for  the 
purposes  of  that  part  of  the  Act,  and  cuiisi.sting  of  Sir 
W'ihiam  Ashley,  I'h.D.  (chairman),  Mr.  J.  Artliur  Aiton, 
C.B.K.,  Sir  Ihomas  W.  Alien,  Sir  John  N.  Barran,  Bt.,  and 
Mr.  h\  R.  Davenport,  a  complaint  by  the  British  Flint  Glass 
Manufacturers'  Association  and  the  National  Flint  Glass 
Makers'  Society,  that  articles  of  domestic  glassware,  illuminat- 
ing glassware,  and  mounting  glassware,  manufactured  in 
Germany  and  Czecho-Slovakia,  are  being  sold  or  offered  for 
«ale  in  the  United  Kingdom  at  prices  which,  by  reason  of  de- 
preciation in  the  value  in  relation  to  sterling  of  the  currency 
of  the  above-named  foreign  countries,  are  below  the  prices  at 
which  similar  goods  can  be  prohtably  manufactured  in  the 
United  Kingdom,  and  that  by  reason  thereof  employment 
in  the  glass  industry  in  the  United  Kingdom  is  being  or  ia 
likely  to  be  seriously  affected. 

The  Committee  proposes  to  hold  its  first  sitting  for  the 
taking  of  evidence  at  2.30  p.m.  on  Monday,  December  l'2th. 
1921,  at  the  Hotel  Windsor,  Victoria  Stree"t,  London,  S.W.I. 
The  Secretary  to  the  Committee  is  Mr.  W.  G.  Fergusson, 
Board  of  Trade,  Great  George  Street,  London,  S.W.I,  to 
whom  all  communications  should  be  addressed. 

English  as  She  Is  Writ — in  Germany. — VVe  have  been 
privheged  to  see  a  copy  of  a  circular  issued  by  a  Berlin  export 
firm  offering  metal-hlament  lamps  for  sale  in  the  British 
market.  We  reprint  it  as  an  interesting  example  of  trade 
literature  "  Made  in  Germany  "  : — 

Conformable    the    surrounding    prices    and    conditions    of 
delivery  J  am  in  the  situation,  to  day  to  deliver  large  posts  of 
metal-threat-lamps 
first  german  quality,  with  edison  ore  svan-brass-socle 
in  execution  of  peace 
if  you  superscribe  your  ordres  going  about. 

J  foot  at  this  olfert  upon  large  conclusion  wich  J  did  place 
early. 

'I  he  prices  are  fob  german  haven  ore  port-paid  german 
border,  incl.  original  chests  and  export  taxe,  payable  by  accre- 
ditive  by  an  german  bank,  to  pay  out  against  bill  of  accepta- 
tion. 

J  advise  to  you,  an  quick  resolution  therewith  you  can 
become  the  purveying  still  this  season. 

Yours  very  truUy 
Down  in  the  right-hand  corner  ai'e  instructions  to  the  reader 
"  please  to  turn  round,"  otherwise  turn  over  and  see  on  the 
reverse  side  the  hst  of  prices  at  which  these  "  metal-threat- 
lamps,  haU-wat-lamps  gas  fillt,  and  gUmm-lamps  of  light 
propaganda  "  are  offered. 

German  Metal  Interests.— According  to  The  Times,  Dr. 
Emil  Hirsch,  head  of  one  of  the  world's  biggest  metal  groups, 
has  been  in  London  on  a  visit  from  Germany ;  also  Herr 
Hugo  Stinnes  endeavoured  while  he  was  in  Loudon  to  secm'e 
large  quantities  of  steel  scrap  for  his  German  works. 

Unemployment. — The  latest  available  information  shows 
a  further  increase  in  the  total  of  unemployed  persons,   the 

j  figure  for  November  18th  being  1,8I7,UU0,  as  against 
1,789,432  a  week  earlier.     There  was  a  sUght  decrease  in  the 

!     number  on  "  short  time."    On  June  24th  last  the  total  of  uu- 

I    employed  was  2,177,899. 

Local     Electrical     Exhibitions. — Mr.    Rowberry,     a    local 

I     electrical    contractor,    arranged    an    electrical   exhibition    on 

I     November  I7th  and  iSth,  at  the  Memorial  Hall,   Wellington 

I     (Hereford).  The  hall  was  artistically  and  effectively  hghted  by 

lamps  of  many  designs  and  domestic  appliances  of  all  kinds 

were  exhibited.     These   included,   cookers,    toasters,   vacuum 

cleaners,  irons,  an  "  A. B.C.  "  washer,  &c.    There  were  also 

motors  for  various  purposes,  such  as  farm  work,  and  pumping, 

and  an  electric  drill  was  shown  in  operation.     Wellington  is 

one  of  the  places  covered   by   the  Hereford  rural  electricity 

scheme. 

An  exhibition  of  domestic  electrical  appliances  was  held  last 
week,  under  the  auspices  of  the  Holmhrth  (Vorks.)  JJistrict 
Council,  at  the  Council  offices,  and  Mr.  H.  H.  Parker,  the 
Council's  electrical  engineer,  gave  explanations  and  demonstra- 
tions daily. 

At  the  Blackpool  Trades  Exhibition,  which  concluded  on 
November  3Uth,  there  were  some  inteicstmg  electrical  ex- 
hibits. Two  of  the  best-stocked  stands  were  those  of  Mr. 
George  Morrison,  electrical  engineer,  of  Birley  Street.  Black- 
pool. 'This  display  included  vacuum  cleaners,  an  electric 
washer,  radiators,  electric  irons,  kettles,  and  coffee  percolators, 
&c.  Another  good  display  was  that  of  Messrs.  R.  Uarbyshire. 
Ltd.,  electrical  engineers,  of  Upper  Tnlbot  Square.  One  stand 
wai  devoted  to  a  demonstration  of  the  "  Magicoal  "  electric 
fire.  Another  novelty  by  the  same  fii'm  was  a  Christmas  "  log 
fire,"  made  of  painted  earthenware. 

Employment  in  Lead  Processes. — The  Home  Secretary  has 
recently  issued  further  Statutory  Rules  and  Orders  under  the 
Women  and  Young  Persons  (Emplovmont  in  Lead  ProcesK-s) 
Act,  192U  (Nos.  1,713,  1,714,  and  1,71.5,  H.M.  Stationery' Office, 
Id.  net  each).  The  first  dcliiies  the  expression  "  lead  com- 
pound "  used  in  the  Act.  The  others  relate,  respectively,  to 
medical  examinations  and  welfare  (accommodation,  Ike). 


Forthcoming  Exhibitions. — The  following  exhibitions  are 
being  oigauiscd  ;  — 

Lu.NDON.— I-obruary  27th  to  March  10th.  1922,  Britisn  In- 
dustries Fair;  March  Jst  to  25th,  1922,  Ideal  Home  Exhibition. 

M.ANCHtsiKii.— January  2nd  to  13th,  Trades  Fair  and  Market. 

BiUMiiVaHAM.— February  27th  to  March  lUth,  1922,  Biitish 
Industries  Fair. 

Cauoiit.— May  to  October,  1922,  W'elsh  National  Exhibition. 

Canada  (Winnipeg). — February  Oth  to  Hth,  Motor  Show. 

Beloium  (ISrasaels). — April  3rd  to  19th,  1922.  Commercial 
Fair. 

F'ran'ce  (Li/ons).— March  1st  to  loth,  1922,  Spring  Fair. 

Holland  (6'(rec/i().— F'ebruary  2i8t  to  March  3rd,  1922, 
International  Fair. 

Italy  (lUi/aK).— April  12th  to'  27th,  International  Sample 
Fair. 

Spain  (Carceiona).— March  loth  to  25th,  1922,  Samples  Fair. 

Switzerland  (ifasie).— April  22nd  to  May  2nd,  Sample  Fair. 

Trieste. — May,  International  Sample  Fair. 

United  States  (New  York). — January  15th  to  25th,  1922. 
General  Merchandise  Fair. 

Jai'an  (Tofcio).— March  lOth  to  July  3l6t,  International  Paac« 
Exhibition. 

Belgian  Companies. — "  Mexinel  "  is  the  style  of  a  conri- 
pany  just  formed  at  Brussels  (13.  Rue  du  Canal'),  with  a  capi- 
tal of  400,000  fr.,  for  the  manufacture  of  electric  and  other 
kinds  of  heating  apparatus. 

With  a  capital  of  1,250,000  fr.  has  been  constituted  at 
Forest,  Brus.sels,  the  Compagnie  Industrielle  et  Commerciale 
d'Electricite  for  the  trade  in  and  manufacture  of  electrical  and 
other  material. 

Yanueukerke  Gebroeders  is  the  style  of  a  company  consti- 
tuted at  Gentbrugge  (253,  Brusselschen  Steenweg),  to  carry 
out  electrical  installations. 

I'here  has  been  formed  at  La  Hestre  the  Etudes  Industrielles 
Raymond  Evens  &  Co.,  to  undertake  electrical  and  other 
manufactures  and  general  electrical  operations. 

Fire. — .\  fire  broke  out  on  Thursday  afternoon  last  week 
in  the  building  in  which  the  Tudor  Co.'s  London  olhces  are 
situated.  Although  the  fire  spread  to  the  Tudor  Co.'s  premises 
it  did  not  originate  in  their  offices.  Five  of  their  staff  had  to 
da.sh  through  the  flames  to  effect  their  escape,  but  before 
doing  so  stayed  long  enough  to  ring  up  the  fire  brigade.  Natur- 
ally the  tire  tended  to  dislocate  the  Tudor  Co.'s  business,  but 
the  excellent  ett'orts  of  all  the  staff  have  resulted  in  no  matters 
suffering  more  than  24  hoars'  delay. 

Denationalised  Russian  Industries. — The  British  .Agent  at 

Moscow  has  informed  the  Department  of  Overseas  Traae  that, 
according  to  a  decree  issued  by  the  Russian  Soviet  Govern- 
ment, all  undertakings  in  Russia  which  were  not  de  facto 
nationalised  before  May  17th,  1921,  are  to  be  considered  as  de- 
nationahsed  and  the  owners  are  immediately  to  be  reinstated. 
In  view  of  the  possibility  that  certain  British-owned  under- 
takings may  fall  within  the  scope  of  this  decree,  British  firms 
interested  are  invited  to  communicate  the  facts  to  the  Depart- 
ment of  Overseas  Trade  in  order  that  the  necessary  inquiries 
may  be  made  through  the  British  Agent. — Daily  Mail. 

Public  Supply  Superseded  by  Private  Plant. — Messrs. 
Willys  Overland  Ckosslev,  Ltd.,  have  sent  us  a  copy  of  a 
letter  from  Messrs.  Tom  Norton,  Ltd..  of  The  Automobile 
Palace.  Llandrindod  Wells,  stating  that  they  have  changed  over 
their  supply  from  the  town  mains  to  a  supply  from  a  W  illya 
light  set,  which  is  running  satisfactorily.  'The  makers  also  in- 
form us  that  owing  to  reduction  in  the  manufacturing  costs 
they  have  been  able  to  make  a  material  reduction  in  the  price 
of  the  generating  set,  as  well  as  in  that  of  the  complete  outfit, 
from  December  1st. 

China's  Import  Tax. — The  Chinese  Government  has  sent 
a  memorandum  to  the  Legations  requesting  permission  to  in- 
crease the  Customs  tariff,  bringing  the  present  5  per  cent,  up 
to  7J  per  cent.  The  tariff  at  present  in  force  was  agreed  to 
by  China  and  the  Powers  many  years  ago,  and  China  is  re- 
questing an  immediate  sur-tax,  raising  the  tariff  on  all 
imports,  until  the  revision  is  completed.  If  the  Powers  agree 
it  would  considerably  ease  the  financial  situation.  If  success- 
ful the  Government  intends  to  raise  a  loan  of  about  JEG.OOO.OtKl. 
— Daily  Mail. 

E.D.A.  Activities. — We  were  surprised  recently  to  receive 

a  telegram  announcing  "  House  burned  down,  dinner  as  usual 
— l^oris,"  but  on  further  examination  were  relieved  to  find  that 
the  message  was  upon  the  front  cover  of  an  E.D..'\.  booklet. 
This  purports  to  be  a  letter  from  a  lady  to  a  friend  explaining 
how.  in  spite  of  the  destruction  of  her  house  by  fire,  she 
managed  to  cook  a  dinner  for  her  husband  with  ii  rescued  elec- 
tric stove,  upon  the  lawn.  The  Association  has  also  sent  us  a 
copy  of  a  poster.  Upon  a  background  showing  a  power  stition 
appears  the  exhortation:  "Do  it  the  electric  way,"  "Saves 
more  than  it  costs."  A  price  list  of  publicity  matter  has  also 
reached  us. 

Aluminium.— Thk  Briti.sh  Aluminjom  Co..  T.to..  hn?  issued 

a  slicet  giving  tab'es  of  info-uvition  re'iarding  aliiniinii;m. 
This  gives  the  weii.'ht  per  unit  of  aliiniinii;rn  \\irep,  tul'es. 
sheets,  bars,  strips,  itc  with  notes  on  the  relative  pliysicai  and 
mechanical  properties  of  aluminium,  brass  and  steel,  and  par- 
ticulars of  aluminium  alloys. 
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Electricity  Supply  Commercial  Association. — The  address 
of  tbe  geuerul  st'cietarv  of  this  association  has  this  week  been 
altered  to  -227,  Well  Hall  Road.  Eltham.  S.E.9.  All  future 
comimmica lions  should  be  seut  there. 

Chinese  Notes. — The  Hung  Yau  Electric  Co.  is  to  raise 
$20,UiiO  capital  to  install  an  electric  light  plant  in  Heiho  within 
a  period  of  three  months. 

Lead. — Reporting  on  November  26th,  Messrs.  James 
Fcrster  it  Co.  stated  :  "  Makers  of  sheet  and  pipe  lead  report 
a  Uttle  better  inquiry,  but  this  trade  is  far  below  normal, 
some  of  the  most  important  works  barely  working  half  time. 
The  electrical  trades  are  also  a  little  busier,  but  in  neither  case 
is  there  anything  like  normal  work.  For  export  there  has 
again  been  considerable  inquiry.  On  the  other  hand,  supplies 
are  very  short,  due  to  the  absence  for  some  weeks  past  of 
Spanish  imports." 


LIQHTINQ    AND    POWER    NOTES. 


Alderley  Edge. — Price  Revisio-n. — The  Alderley  and  Wilms- 
Jow  jLlecincity  Supply  Co.,  Ltd..  has  applied  to  the  Electricity 
Commissioners  for  a  special  order  for  the  revision  of  the  maxi- 
mum prices  authorised  imder  the  orders  of  iau5  and  1903,  and 
for  other  purposes. 

Australia. — L.4uxcestox  (Tasjunia). — The  annual  report  of 
the  Electricity  Department  for  the  year  lU"20-'il  shows  a  total 
revenue  of  i37.435,  as  compared  with  ±30,476  in  the  previous 
year.  The  total  expenditure  amounted  to  ±34,678  (±'28,408). 
There  was  a  surplus  for  the  year  of  ±'2,757. 

Biogley. — Electricity  Extensions. — The  District  Council 
has  deciued,  subject  to  approval  by  the  Electricity  Commis- 
sioners, to  accept  tenders  for  the  supply  of  a  small  engine  and 
alternator,  for  which  application  is  to  be  made  to  borrow  ±500. 
The  plant  is  intended  to  generate  electricity  for  the  town  dur- 
ing the  brief  periods  when  the  overhead  supply  line  from 
Keighley  is  "  dead  "  for  overhauling  purposes,  with  a  view 
to  having  more  frequent  overhauling  and  testing  to  avoid  the 
repeated  breakdowns  which  have  occurred  during  the  past. 

Blackrock  (co.  Dublin). — Electricitv  Supply. — The  Urban 
District  Council  has  accepted  the  offer  of  the  Irish  Overseas 
Direct  Tiading  &  Electric  Lightmg  Association  for  the  supply 
of  electricity  to  the  district.  The  scheme  will  be  completed 
within   two   years. 

Continental. — France. — .\  message  from  Grenoble  to  the 
Journie  Industrielle  says  that  a  number  of  hydro-electric  con- 
cerns have  formed  a  group  for  the  purpose  of  establishing  a 
large  6yst«;m  for  the  distribution  of  electricity  in  the  south- 
east of  France  and  the  Massif  Central.  The  companies  con- 
cerned are  the  following  :  Compagnie  Electrique  de  la  Loii-e 
et  du  Centre,  Compagnie  Hydro-Electrique  d'Auvergne, 
Societe  des  Forces  Motrices  de  la  Loire.  Acicries  et  Forges  de 
Firminy,  Soci^t^  des  Forces  Motrices  de  la  Truyere,  and  Union 
Electiique.  Ihe  group  has  taken  the  name  of  Soei^t^  de 
Transport  d'Energie  du  Centre,  and  has  its  headquarters  at 
Saint  Etienne,  14,  Rue  du  Treuil.  The  State  was  a.sked  to 
grant  a  concession  for  a  system  of  transmission  of  electric 
power  linking  up  the  numerous  hydro-electric  works  of  the 
above  companies. 

Details  ot  the  lines  in  the  first  section  are  as  follows  :  three- 
phase  current,  frequency  50,  pressure  about  120,000  volts, 
possibly  150.000;  minimum  transmission  capacity:  Cantal- 
Loire  feeder  25.000  kW ;  Loire-Auvergne  feeder  between  St. 
Etienne  and  Roanne  '25,000  kW  and  bet\^eeu  Roanne  and  Com- 
mentry  15.000  k\V. — lieuier'a  Trade  Service  (Paris). 

The  Union  des  Gaz  at  V(5sinet,  Seine-et-Oise,  has  decided 
to  substitute  an  underground  system  lor  its  present  overhead 
high-pressure  service  of  single-phase  current  at  2,700  volts, 
using  in  its  stead  ^ree-phase  current  at  10,000  volts.  The 
company  has  just  received  a  provisional  authority  to  set  up 
four  of  these  lines  for  one  year,  preliminary  to  its  applying  for 
a  concession  for  the  whole  of  its  network. 

Beloium. — An  intercoinmunal  association  comprising  30 
communes  has  been  formed  at  Bouge  with  the  object  of  pro- 
viding electricity  in  the  area.  Plans  have  been  invited  for  the 
inst:ill:ition  of  a  generating  station  and  high  and  low-pressure 
network*. 

Uwiiig  to  the  lengthened  drought  the  Canal  of  Willebroeck 
bag  Bunk  eo  low  as  to  prevent  the  working  of  some  of  the 
machines  at  the  municipal  power  station  at  Brussels.  In 
consequence  restrictions  on  tne  general  consumption  of  elec- 
tricity have  had  to  be  imposed. 

Poland. — The  completion  of  the  water-power  installations 
for  the  former  province  of  East  Prussia  is  now  imp<-ndinB, 
which  will  render  the  province  independent  of  coal  for  elec- 
tricity purposes.  According  to  the  Wakgrrwirthsrhfift,  water 
power  Jilation?  are  to  be  built  at  Friedland  and  Grnss-Wohns- 
dorf.  on  the  Alle  rivpr,  and  these  are  expected  to  he  completed 
by  the  end  of  10'23.  The  diversion  of  the  Alle  is  already  in  hand 
for  the  supply  of  water  power  to  an  auxiliary  station,  which 
will  be  able  to  supply  electricity  by  December.  Near  Friedland 
a  huge  reservoir  is  to  be  built  "capable  of  holding  some 
20.000.(/)0  cu.  metres,  with  a  surface  area  of  4.2  sq.  kilometres. 
A  reservoir  will  also  be  built  near  the  power  station  at  Groas- 


Wohnsdorf  capable  of  holding  some  4.7  million  cu.  metres  and 
of  2.3  sq.  kilometres  surface  area.  The  two  stations  will  yield 
in  an  average  year  about  JU.OtW.OOU  kWh. 

Greece. — A  strike  of  power-station  employes,  last  week,  put 
Athens  in  darkness.  Lut<n-  the  strikers  were  joined  by  the 
tramwaymen  and  gas-workers.  The  Government  announced 
its  intention  of  putting  sailors  to  work  in  the  power  stationn. 

A  Hcuter  message  dated  November  '27th  stated  that  the  strike 
had  been  settled  and  a  number  of  the  strikers  accused  of  sabot- 
age had  been  awarded  severe  sentences  by  courts-martial.      — 

Spain. — The  Spanish  Government  has  lately  gianted  a  con- 
cession for  the  e.'-tablishment  of  a  plant  to  utilise  the  water 
power  of  the  River  Duero,  near  Aldeafueute  (Province  of 
Soria)  for  generating  electricity  for  lighting  and  power  pur- 
poses. 

Darlington. — Price  Reductions. — The  engineer  and  man- 
ager of  the  Corporation  Electricity  Department  (Mr.  J.  R.  P. 
Lunn,  M.I.E.E.)  informs  us  that  under  the  new  rates,  shortly 
to  be  put  into  operation,  lighting  supplies  will  be  4d.  per  unit, 
a  reduction  of  id.  The  last  10  per  cent,  increase  on  power 
rates  will  be  withdrawn.  These  reductions  will  bring  the 
lighting  rate  to  within  14  per  cent.,  and  the  power  rate  to 
within  33  per  cent.,  above  the  pre-war  rates. 

Grampian  Scheme. — Public  Notice. — Public  notice  has 
been  given  under  the  Private  Legislation  Procedure  (Scotland) 
Act,  isyy.  of  the  intention  to  form  a  company  to  carry  out 
certain  hydro-electric  works  in  the  Grampian  District  of 
Scotland.  The  works  are  fully  set  forth  and  the  Petition  and 
Draft  Order   are   to  be  lodged  on  or   before  December  17th. 

Huddersfield. — Year's  Working.— Tlie  income  of  the  elc 
tricity   department  for  the    year-  ended  March  31st  last   was 
±'212.161,  and  the  expenditure,  excluding  charges  for  interest, 
±173,43'2,  the  gross  surplus  being  ±38,729. 

India. — The  Poona  Hydro-electric  Scheme.— Work  on  the 
Tata  hydro-electric  scheme  near  Poona,  which  involves  the 
Hooding  of  a  large  area  occupied  by  farms  and  villages,  for  the 
formation  of  a  great  reservoir  for  the  supply  of  v.'ater  power, 
has  again  been  postponed,  this  time  until  December,  owing  to 
the  continuance  of  the  passive  resistance  tactics  of  the  inhabi- 
tants.— Heutcr  (Bombay). 

Jersey.— Street  Lighting.— The  St.  Plelier  Town  Council 
has  decided  to  endeavour  to  replace  the  present  gas-lighting  of 
the  town  by  electricity.  A.  number  of  French  engineers  are 
in  the  island,  and  wdll  bring  forward  a  scheme  to  utilise  sea- 
water  power. — Daily  Telegraph. 

Leatherhead. — System  of  Supply.— The  Electricity  Co.  has 
applied  to  the  Electricity  Commissioners  for  permission  to 
make  the  standard  voltage  of  supply  to  all  future  consumers 
within  its  area  '2'20  volts  between  one  phase  and  neutral,  and, 
at  its  option,  to  alter  the'  supply  to  any  existing  consumers 
within  the  area  from  110  to.'2'20  volts.  The  cost  of  replace- 
ment or  alteration  of  any  apparatus  on  consumers'  premises 
neces.sitated  by  the  change  will  be  borne  by  the  company. 

Newton  Abbot.— Time  Extension.— The  Ministry  of  Trans- 
port has  consented  to  the  extension  until  August,  19'2'2,  of  the 
time  in  which  the  Council  has  the  option  to  acquire  the  local 
electricity  undertaking. 

Rugby.— Municipal  Trading.— The  local  Building  Trades 
Employers'  Association  recently  complained  to  the  Electricity 
Committee  that  the  electricity  department  was  carryi.ig  out 
installation  work  to  the  detriment  of  contractors'  interests. 
It  was  suggested  that  the  Council  had  no  legal  powers  to  do 
this.  The  committee  found  that  under  tne  Rugby  Water 
Improvements  Act,  1901.  powers  for  this  pur;>ose  were  con- 
ferred. Nevertheless,  the  committee  recommended  that  the 
Council  should  cease  to  airry  out  installation  work.  When 
the  recommendation  came  before  the  full  Council  it  was  de 
feated,  and  a  decision  to  carry  on  with  the  work  was  made. 

Runcorn. — New  Station.— On  November  25th  the  wife  of 
the  engineer  and  managing  director  of  the  Mersey  Power  Oo. 
opened  the  company's  new  station  at  Runcorn.  The  plant 
comprises  two  1'2,500  kW  turbo-alternators  generating  3-pha8 
current  at  6,600  V,  supplied  by  Messrs.  C.  A.  Parsons  &  Go. 
The  boiler  plant' consists  of  three  B.  &  W.  water-tube  boilen 
with  superheaters,  economisers  and  chain  grate  stokers,  llic 
ewitchgear,  of  the  remote  control  type,  was  supplied  by 
Messrs.  A.  Reyrolle  &  Co.,  and  the  cables  from  the  station 
were  made  by  British  Insulated  &  Helsby  Cables,  Ltd.  Thii 
plant  is  the  first  part  of  a  large  installation.  The  station  ii 
capable  of  accommodating  plant  of  1(X),000  kW  capacity. 

South  Alrica- Ghahamstown.— Subject  to  the  consent  of  th< 
rat«^paycr.s  and  the  Administrator  the  Council  has  adopted 
scheme  for  the  supply  of  electricity  to  the  town  at  an  estimate! 
cost  of  ±65,000. 

Sai.ishi'ry  (South  Rhodesia). — The  annual  report  of  th( 
Electricity  Department  shows  a  revenue  of  ±19. '206.  The  tota 
expenditure  amounted  to  ±18,105.  leaving  a  profit  of  ±1,101. 

Todmorden.— Year's  Working.— The  annual  report  of  th 
electricity  department  shows  a  loss  of  ±5. '2*23  during  the  pas 
yp;ir,  as  compared  with  a  deficit  of  ±3,774  in  the  previou 
year. 
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Truro. — Electricity  Supply.— The  Town  Council,  after  con- 
sidering an  electric  light  scheme  by  which  it  i.s  proposed  to 
take  a  bulk  supply  from  the  Cornwall  Electric  Power  Co.,  ha.s 
asked  the  company  to  revise  its  sliding  scale  of  prices,  which 
it  was  felt  would  adversely  affect  the  scheme  during  the  first 
lew  years. 

Yeovil. — ^TiME  ExTHNSioN.— The  Ministry  of  Transport  has 
approved  the  extension,  by  one  year,  of  the  Electric  Lighting 
Order  of  1914. 


TRAMWAY    AND    RAILWAY    NOTES. 


Bristol, — Pkoposeu  Railless  Cars. — The  Corporation  has 
under  consideration  the  running  of  railless  electric  cars  to 
Hotwells  and  Avonmouth.  The  city  engineer  has  reported 
favourably  upon  this  system  as  compared  with  a  tramway. 
The  road  improvements  necessary  would  involve  the  expentli- 
lure  of  £93.1X10;  the  cost  of  constructing  a  tramway  track,  as 
originally  proposed,  would  have  been  £]76,000. — Comnien-ial 
Motor. 

Chile.— Railway  Electrification  Coktbact.— The  Chilean 
Government  recently  ordered  from  the  w  estinghouse  Electric 
International  Co.  the  equipment  required  for  the  electrifica- 
tion of  the  State  railways  between  Valparaiso  and  Santiago  and 
the  Los  Andes  branch,  a  total  route  mileage  of  144.  The  roll- 
ing stock  is  to  comprise  eleven  local  passenger  locomotives, 
fifteen  goods  traffic  locomotives,  six  express  locomotives,  and 
st>ven  switching  engines.  The  svstem,  which  is  direct  current 
at  3,000  V,  will  be  supplied  by  five  4.0()0-k\V  sub-stations.  A 
traffic  increase  of  50  per  cent,  is  allowed  for.  The  value  of  the 
I'ontract  is  7,000,000  doh.—Kailway  lievieiv. 

Continental. — Belgiuii. — Owing  to  certain  dismissals,  the 
Brussels  tramway  employes  ceased  work  last  week.  To  meet 
fbe  needs  of  traffic  'bus  services  were  instituted  and  operated 
by  volunteers. 

Norway. — According  to  a  notice  in  Tidens  Tegn  of  Novem- 
ber 3rd  the  Kristiania  Elektriske  Sporvei  A/S  (Electric  Tram- 
way Company)  has  decided  to  extend  its  Lilleaker  Line  to  Sta- 
baek.  The  extension  of  this  line,  which  now  terminates  at 
Oraker,  will  cover  a  distance  of  about  four  kilometres.  Work 
will  be  commenced  as  soon  as  possible. 

Prance. — It  was  estimated  that  the  working  of  the  six  tram- 
way undertakings  in  Paris,  which  were  acquired  by  the  City 
Council  in  conjunction  with  the  General  Council  of  the  Seine 
Department,  and  leased  as  an  amalgamated  concern  to  an 
operating  company  at  the  beginning  of  1921,  would  result  in 
a  loss  during  the  first  five  years  under  the  new  pianagement, 
which  would  have  to  be  borne  by  the  General  Council.  It  is 
now  foreseen  that  the  deficit  will  amount  to  85,000,000  fr.  for 
the  present  year. 

Edinburgh. — Tramway  Electrification.— The  Town  Council 
has  not  yet  decided  upon  the"  method  to  be  adopted  in  electrify- 
ing the  tramways  along  Princes  Street.  Mr.  R.  S.  Pilcher,  the 
tramway  manager,  puts  forward  three  methods.  One  is  for  the 
track  to  be  on  the  south  or  garden  side  of  the  street,  with  side 
pole  and  bracket  arm  construction ;  a  second  method  is  on  the 
north  side ;  and  a  third  along  the  centre  with  centre  poles.  He 
points  out  that  the  Ministry  of  Transport  will  not,  however, 
sanction  centre  poles  in  Princes  Street.  The  conduit  system, 
with  Brussels  or  London  types  of  plough,  is  also  dealt  with. 

Mr.  Pilcher  recommends  the  converjion  to  the  electric  sys- 
tem throughout  the  city  without  further  delay.  His  report 
states  that  the  working  of  the  Ijeith  electric  system  costs  4.'20d. 
per  car  mile  less  than  the  Edinburgh  cable  sy.stem,  and  that 
over  the  area  of  the  cable  system  represents  £98,000  per 
annum  on  the  present  mileage.  This  saving  in  working  ex- 
penditure would  not  only  meet  the  capital  charges  on  the  cost 
of  conversion,  but  would  leave  £53,365  to  meet  renewals  and 
provide  for  the  reduction  of  fares. 

Glasgow,— Tramway  Purchase.— The  Ti-amways  Committee 
has  recommended  that  an  offer  of  £200,000  be  made  for  the 
Paisley  and  district  tramway  undertaking.  In  the  event  of 
the  ult'er  being  confirmed  and  accepted  it  is  intended  to  link 
up  the  undertaking  with  the  city  system. 

Halifax. — Revised  Fares.— According  to  the  Yorkshire 
Post  the  Tramways  Committee  has  decided  to  abolish  the  fare 
transfer  system  and  to  establish  penny  stages,  each  of  which 
will  be  half  the  length  of  the  prestMit  2d.  stage.  It  is  hoped 
that,  as  a  result,  there  will  be  a  large  increase  in  revenue. 

Hull. — New  Route. — The  Town  Clerk  has  been  instructed 
l>y  the  Corporation  Parliamentary  Committee  to  apply  for  a 
light  railway  order  for  the  extension  of  the  tramway  system 

to  Hessle. 

Leeds,— Light  Railway.— The  Tramways  Department  has 
decided  to  start  the  laying  of  the  light  railway  track  from 
Harehills  to  Oakwpod  in  about  six  weeks'  time. 

London.— Lower  Pares.— Tlie  action  of  tlie  L.CC.  in  re- 
storing the  penny  fare  on  the  London  tramways  has  led  the 
L.G.0.0.  to  come  into  line  on  routes  covered  by  both  'buses 


and  tramcars,  although  it  is  stated  that  the  company  cannot 
afford  to  make  the  reduction  general.  The  Underground  Rail- 
way Companies  have  decided  not  to  make  any  immediate 
reductions  in  fares,  as  it  is  their  .stated  policy  to  encourage  the 
use  of  surface  transport  by  short-distance  passengers,  the  rail- 
ways being  intended,  primarily,  to  serve  the  outer  districts 
of  lx)ndon. 

Hermondsey.— The  L.CC.  Highways  Committee  has  again 
had  under  consideration  the  future  of  the  old  horse  tramwayi 
in  Bcrmondsey.  Electrification  had  previously  been  discussed, 
hut,  owing  to  the  heavy  expenditure  involved,  and  to  the  fact 
that  the  probable  traffic  would  not  be  large  enough  to  be  re 
munerative,  it  was  decided  to  defer  the  matter.  Now,  acting 
upon  a  resolution  of  the  Bermondsey  Borough  Council,  tb«^ 
committee  recommends  that  the  track  he  taken  up  and  tht- 
inad  reinstated. 

Manchester.- Proposed  Electric  Railway.— Two  Man- 
chester engineers  have  put  before  the  Lord  Mayor  and  th** 
Chamber  of  Commerce  a  scheme  for  the  construction  of  an 
electric  railway  from  Heywood  to  South  Manchester  and 
Styal,  a  distance  of  25  miles.  The  Manchester  Dispatch  gives 
details  of  the  route,  which  would  have  24  stations  or  halts. 
The  line  would  connect  with  the  L.  &  Y.  Railway  at  Heywcxjd. 
and  would  embrace  two-thirds  of  Manchester.  The  estimated 
cost  is  £1,600,000.  The  suggestion  is  made  by  Messrs.  J.  W. 
Welch  and  James  W.  Newton,  of  Victoria  Buildings,  Man- 
chester. 

Middlesex, — Extension  ok  Co.mi'any's  Lease.— At  a  meeting 
of  the  County  Council  on  November  24th  the  application  ol 
the  Metropolitan  Electric  Tramways.  Ltd.,  for  a  further  2it 
years'  extension  of  its  lease  was  considered.  The  Highway.-, 
Committee  was  m  favour  of  negotiations  being  entered  intu 
for  the  extension  of  the  lease,  which  expires  in  1930,  and  th'- 
Committee's  recommendation  was  approved.  The  company 
desires  this  extension  to  enable  it  to  recoup  expenditure  which 
it  proposes  to  make  upon  improvements  and  renewals. — Daily 
Telegraph.  • 

Rochdale. — Railway  Electrification. — Tlie  L.  &  Y.  Rail- 
way Co.,  having  notified  the  Corporation  of  its  intention  to 
electrify  the  line  between  Manchester  and  Oldham,  th«' 
General  Purposes  Committee  has  decided  that  the  desirabiUtj 
of  extending  the  electrification  from  Oldham  to  Rochdale  hi 
urged  upon  the  company. 

South  Africa. — Railway  Electrification. — It  is  understood 
that  the  Government  has  decided  on  the  electrification  of  the 
Glencoe-Marifzburg  line. — Reutcr'.i  Trade  Sen-ice   (Capetown). 

United  States. — New  YoRK.^Among  the  objectives  of  the 
'lYansit  Commission  of  New  York  City,  recorded  by  the  Elee- 
frical  World,  are  :  the  municipal  ownership  of  all  railway 
lines  within  the  city ;  the  surrender  by  the  holders  of  all  exist- 
ing "franchises";  the  unification  of  all  systems  and  the 
appointment  of  a  board  of  control  to  secure  that  all  payments 
for  property  to  the  present  companies  are  made  on  a  proper 
valuation — not  "  book  "  values;  the  construction  of  new  sub- 
ways; and  to  secure  the  participation  of  employes  in  the  sur- 
plus profits. 

Wicklow.— Closing  of  Tramway  Route.— The  County 
Council  has  decided  to  close  the  Dublin  and  Blessington  tram- 
way in  the  Wicklow  area. 


TELEGRAPH    AND    TELEPHONE    NOTES. 


China,— Telegraph  Service.— The  report  on  the  working  of 
the  Chinese  Post  Office  for  1920  reads,  in  part,  as  follows  :  — 
To  its  various  acfivit)'>s  the  postal  service  has  added  the  accept- 
ance and  delivery  of  telegrams  at  places  not  provided  with  tele- 
graph offices,  and  telegrams  can  now  be  accepted  at  1,320 
places  and  delivered  at  10,000  places  which  were  formerly  out- 
side the  sphere  of  the  telegraph  service. 

India, — Imi'outation  of.  .\rPAUATUs  for  Wireless  Tele- 
graphy.— The  following  Customs  circulai  has  been  issued  by 
the  Governiiu'ut  of  India.  Department  of  Commerce  :  "  In  exer- 
cise of  the  powers  ctinferred  by  section  19  of  the  Sea  Customs 
Act,  1878  (VIII.  of  1878),  and  in  supersession  of  the  notifica- 
tion of  the  Government  of  India,  in  the  Department  of  Com- 
merce ami  Industry,  No.  5120-73.  dated  July  14th,  1909,  the 
Governor-General  hi  Council  restrictj>  the  bringing  by  sea  or 
land  into  British  India  of  any  apparatus  for  wireless  tele- 
graphy to  cases  in  which  (1)  such  apparatus  is  imported  by 
any  person  to  whom  a  licence  to  establish,  mainfain,  and  work 
a  wireless  telegraph  has  been  granted  under  the  first  proviso 
to  sub-.'^ection  (1)  of  section  4  of  the  Indian  Telegraph  Act, 
1885  (XIII.  of  1885);  or  (2)  a  licence  to  import  such  apparatus 
has  been  granted  by  the  Director-General  of  Posts  and  Tele- 
graphs.— Center's  Trade  Service  (Calcutta). 

Norway. — Proposed  New  Cables.— On  November  2nd 
Tidens  Tcyn  published  proposiils  said  to  have  been  submitted 
to  the  Norwegian  Board  of  Telegraphs  for  two  new  cables  for 
telephonic   connection    between    Norway   and    Denmark   an4 
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Germany.  The  first  proposal  is  for  a  cable,  either  from  Arendal 
to  Hirtshals.  or  from  i  redriksvaem  to  HirtshaU,  to  cost  about 
one  and  a  half  million  kroner.  Ihe  length  of  the  cable  would 
be  77i  or  <?»i  sea  miles,  according  to  the  connecting  points 
chosen,  and  would  give  three  telephonic  and  one  telegraph 
connections.  Ihe  cable  between  .-Viendal  and  Germany  would 
be  laid  over  practically  the  same  route  as  the  existing  tele- 
graph hoe  between  Arendal  and  Sylt.  The  length  ot  the 
cable  v.ould  be  440  kilometres,  and  the  total  cost  about  five 
million  kroner.  By  this  cable  three  telephonic  and  one  tele- 
graphic connections  could  be  made.  In  addition  to  the  con- 
nection with  Germany  it  would  be  po.ssible  to  telephone  to 
countries  with  which  Germany  is  or  may  be  connected,  such 
as  Holland,  Belgium,  iVance,  Switzerland.  Italy,  &c.  It  is 
stated  that  a  further  proposal  may  be  submitted  to  the  Board 
of  Telegraphs  for  a  cable  between  West  Norway  (Stavanger) 
and  England,  calculated  to  cost  about  six  or  seven  million 
kroner.  The  length  of  cable  would  be  about  500  kilometres. 
The  total  cost  of  these  Unes  would  be  about  14  million  kroner, 
of  which  Norway  would  find  seven  millions,  the  assumption 
being  that  the  remainder  would  be  contributed  by  the  other 
countries  in  the  same  manner  as  in  the  case  of  the  existing 
telegraph  cables,  says  the  Department  of  Overseas  Trade. 

Russia. — Telegraphic  Communicatio.\. — Soensk  Handehtid- 
niiii/en  learns  that  direct  telegraphic  communication  will 
shortly  be  re-established  between  Sweden  and  Russia.  The 
telegraphic  station  at  Petrograd  is  now  being  reconstructed  by 
the  Store  Nordiske  Telegrafselska.— ficuter'g  Trade  Service 
(Stockholm). 

The  Telephone  Service. — Service  Charges.— .^s  a  result  of 
users  of  telephones  being  called  upon  to  settie  their  accounts, 
based  on  the  new  scale  of  charges,  indignant  protests  against 
the  costliness  of  the  service  are  a  feature  of  the  daily  Press. 
According  to  The  Times,  in  the  case  of  large  subscribers  the 
expected  has  happened.  In  spite  of  their  strenuous  efforts  to 
reduce  the  number  of  calls  even  below  the  level  of  efficiency, 
and  far  below  that  of  convenience,  the  abolition  of  the  flat 
rate,  the  new  rentals,  and  the  scales  for  trunk  calls, 
have  "raised  the  cost  of  the  service  to  a  menacing  height. 
The  small  subscriber  is  even  more  unfairly  charged,  as  he  is 
asked  to  pay  sums  which  work  out  from  5d.  to  Is.  od.  per  call. 
So  far  most  of  the  predictions  made  in  the  pubUc  protests 
against  the  new  rates  have  proved  correct. 


Manchester. — December  9th.  Electricity  Committee. 
Heating  piant  and  hot-water  service  apparatus  for  offices,  and 
sclf-subiammg  electric  hoist.  Barton  power  stiition.  (Novem- 
ber iSth.) 

New  Zealand. — Wellington.— March  6th.  Public  Works 
Tender  Board.  Waikato  power  scheme.  Two  2,500-kV.\  alter- 
nators, two  3,100-h.p.  water  turbines;  two  exciter  sets.* 

*  A  copy  of  the  specification,  &c.,  can  be  consulted  at  the 
Department  of  Overseas  Trade,  35,  Old  Queen  Street,  S.W.  1. 


CLOSED. 

Australia. — Melbocrxe.— Morwell  'power  scheme.-  Furlh-er 
to  the  note  on  p.  715  of  our  issue  of  November  '26th,  it  is  stated 
that  Messrs.  John  Thonipsou,  Ltd.,  secured,  in  the  face  of 
keen  American  competition,  the  contract  for  the  supply  of  r3 
water-tube  boilers  in  connection  with  the  elecl.ic  power 
station  at  Morwell,  Victoria.  Each  of  the  boilers,  which  are 
to  have  a  y.-orkmg  pressure  of  "200  lb.  per  sq.  in.,  will  evapo- 
rate 70,000  lb.  of  steam  per  hour,  the  steam  being  suiier- 
heated  to  a  temperature  of  650  deg.  F. ;  they  are  to  be  fired 
by  underfeed  forced  draught  travelling  grate  stokers,  to  burn 
the  broun  coal. 

Belgium. — Thirteen  firms  submitted  tenders  to  the  Soci^te 

du  Canal  et  des  Installations  Marituues  de  Bruxelles  for  the 
supply  and  installation  at  Wintham  of  an  electric  pump  cap- 
able of  delivering  150  cubic  metres  of  water  per  hour.  The 
lowest  offer  was  that  of  Messrs.  Desmedt,  of  Ixelles,  who 
quoted  23,735  fr. 


CONTRACTS    OPEN    AND    CLOSED. 

(The  dale  given  in  parentlicses  at  ihe  end  of  the  paragraph 
indicates  the  issue  of  the  Electrical  Review  in  which  the 
"  Official  Notice  "  appeured.) 

OPEN. 

Australia.— Melbourne. —January  25th.  Victorian  Govern- 
ment Railways.  Ten  coasting  recorders  or,  alternatively,  10 
coasting  and  service  recorders  for  the  trains   (cont.  34,736). 

January  4th  and  11th.  Postmaster-General's  Department. 
Telegraph  instruments  and  telephone  apparatus  and  material 
(Schedules  1,718  and  604).     (November  18th.) 

Belgium. — December  7th.  Belgian  State  Railway.  Supply 
of  about  183  kilometres  of  electric  cables,  electric  wire,  and 
other  miscellaneous  material  in  connection  with  the  railway 
electrification  work.  Particulars  from  the  Office  de  I'Electri- 
citi  des  Chemins  de  Fer  de  I'Etat,  Brussels. 

Dublin. — December  12th.  Dublin  United  Tramways  Co. 
(18'J6),  Ltd.  General  stores,  including  electric  supplies,  for  six 
months.     (November  25th.) 

Egypt. — Alexa.ndria. — December  21st.  Port  and  Light- 
house .Administration.  Stores,  including  electric  lamps,  for  six 
months.* 

Farnworth December    7th.      Urban     District    Council 

Electricity    Department.      L.p.    cables,  _  distribution    piUars, 
transformer,  h.p.  and  l.p.  switches.     (November  25th.) 

France. — French  Post  and  Telegraph  .Authorities  in  Paris. 
Supply  of  22  kilometres  of  pho-spnor-bronze  cable  for  the 
Croix-d'Hims  wireless  station. 

Leeds. — Health  Committee.  December  10th.  Installation 
of  telephones  at  Old  Killingbeck  Sinatorium.  Medical  superin- 
tendent. 

Liverpool. — ^December  28th.  West  Derby  Board  of  Guar- 
dians. Engineering  work,  including  electric  power  installa- 
tion, elf'tric  lift,  telephone  installation,  boilers,  stokers,  &c. 
(November  18th.) 

London. — L.C.C.  The  Council  is  inviting  applications  by 
December  31bt  from  firms,  and  particularly  manufacturers,  for 
permission  to  be  (placed  on  the  lists  of  persons  and  firms  from 
whom  the  Council  from  time  to  time  invites  tenders  for  the 
supply  of  fittings,  electrical  and  mechanical  equipment,  and 
spares,  &c.,  required  for  the  Council's  tramways.  (See  our 
advertisement  pages  to-day.) 

H.^^  Olfice  of  Works.  December  14th.  Electrical  and 
mechanical  engineering  labour-in-daywork  in  connection  with 
the  maintenance,  &<•.,  of  inhtallations  in  the  Glasgow  and 
Edinburgh  districts  during  a  |«riod  of  three  years  from 
January  Ist.  1922.  Contracts  Branch,  H.M.  Office  of  Works, 
LoodoD,  S.W.I. 


Glasgow. — Tramways  Committee. 

Motor  for  hoist. — Crompton  &  Co.,  Ltd. 

Copp.jr  bonds.— British  Insul^ited  i   Helsbv   Cjblt 

Cable— Siemens  Bios.  &  Co.,  Ltd. 


Ltd. 


London. — St.     Paxcras. — Electricity    and    Public    Lighting 

Committee.     (.Accepted)  : — 

1,000  tons  Bentinck  Nutty  slack,  27s.  4d.  per  ton;  500  loni  Pinxton  Low 
lW.un  slack.  27s.  4d.  per  ton;  COO  tons  Ramscroft  Hard  Steam,  37s.  lid. 
per  ton.— J.   H.   Beanie  &  Co.,  Ltd. 

.WO  tons  Bentinck  .N'uity  slack,  2ds.  lOd.  per  tor  plus  Sa.  6d.  per  ton  cart- 
age.—.'\.  Blackman   &  Co. 

100  tons  Russell's  Black  Vein  Washed  Nuts  for  special  trial  on  No.  1 
British  .Niclausse  boiler,  41s.  8d.  per  ton,  plus  3s.  6d.  ton  cartage.— 
Harper  &   Christopher. 

(Recommended)  : — 

Poiver    rectifying    plant,    revised    tender    (£12,260).— Power    Rectificri,    Ltd. 


Singapore. — The  Whessoe  Foundry  &  Engineering  Co., 
Ltd.,  have  received  from  the  Admiralty  a  contract  lor  the 
supply  and  erection  in  Singapore  of  10  steel  oil  fuel  tanks,  each 
116  ft.  diameter  by  45  ft.  6  in.  deep.  They  will  be  capable  of 
holding  about  12,000  tons  of  oil  each. 


FORTHCOMING     EVENTS. 


w.c. 


At    the   Merchant    Vcn- 

Paper  on  "  Cyc-Arc 

-s.    L.    J.  Steele  and   H. 


Batti-WallahB.- Friday,   December  2nd.       At    the   Engineers'    Club.       At  T.iS 

p.m.     Annual  smoking  concert. 
Institute  of   Marine  Engineers. — Friday,  December  2nd.    ..Vt  the  Hotel  Cecil. 

Junior  Institution  of  Engineers. — Friday,  December  2nd.  At  Caxtorl  Hall, 
b.W  .  At  H  p.m.  Lutiuretie,  "  Notes  on  Mannenancc  of  Electrical  Accu- 
mulators," by   Mr.   B.   L.   Ladkin. 

Friday,  December  iJth.  .At  Ihe  Royal  United  Service  Institution,  White- 
hall, b.'W.    At  7.J0  p.m.     Presidential  address  by  Mr.  C.  H.  Wordingham. 

(.Vlldland     Section).— Tuesday,      December     li;h.     At     Ihe     Birmingham 

f'h.rnil/.r   of  Cu.iKiKTte.  New   -Str.ft,   Birnunyham.     At  7  p.m.     I'rc»idential 

ailj.tbi  by   Mr.    K.    H.   Askquith   Ellis. 

Northampton    Polytechnic    Institute,    Clerkenwell.— Friday,   December   2nd. 

.At  7 .M  p.m.     .Annual   prize  distribution   l,by   Loid  SouthwarkJ  and  students* 

Salford  Technical  and  Engineering  Association.-  Saturday,   December  3rd. 

At   the    Koyal    lechnical   Ct.liuge.     At  7    p.m.     Annual   meeting. 
Institution  of  Electrical  Engineers.    Informal  Meeting. — Monday,  December 
oth.     At    the    Institution,     Victoria    Embankment 
cushion   on  *'  Some  recent  developments  'n   the  d 
to  be  opened  by  Mr.  C.  L.    Lipman. 

{Western  Centre). — Mondav,  December  5th. 
turer»'  1  echnical  College,  Bristol.  At  lj.30  p 
Process  of  .Automatic  -Llectric  Welding,"  by  Mi 
Martin. 

(North-Western  Students'  Section).— Tuesday,  December  6th.  At  the 
H.mkNworth  Hall,  Ueansgate,  Manchester.  At  7.30  p.m.  Paper  on  "'Jhe 
l-.n^ineer  and   .Manulactuting   Costs,"  by  Mr.  F.  C.    Lawrence. 

(London  Students'  Section).— Friday,  December  SIth.  At  the  Ship 
K.M,iur,,ni,    11.,    Cli.iring    Cross,  S.W.     At   7   p.m.     Smoking   concert. 

(Wireless  Section).— Wednesday,  December  7th.  At  the  Institution, 
\'itiuria  hmb.inkmeni.  At  (i  p.m.  Pa;xT  on  "An  Investigation  of  'Irans- 
mitting  Aerial   Resistances,"  by    Mr.  T.   L.  Eckersley. 

(Irish  Centre,  Dublin).— Friday,.  December  Uih.     Ai  the  Royal  College 
of   Science,   Dublin.     .At  8  p.m.      Paper  on  "  Floctric  Vehicles,  their  design, 
construction,    and  potentia;ities,"   by   Mr.   F.    !■..  Wblker. 
Society  of  Engineers  (Incorporated).— Monday,  December  5ih.    At  Burling- 
ton Hou»,.,  \V.     At  6.30  p.m.     Paper  on  "  Northwich  Sewerage  and  bewag« 
Ui.p.j..il   Works,"  by    Mr.   W.  M.   Beckett. 
Roentgen  Society.— Tuesday,  December  Gth.-  At  the   Institution  of  Electrical 
l.iii.iii.  .,rs,    \  ii.toria    Embankment,    W.C.     At  S.li   p.m.     General   meeting. 
Institution    of    Railway    Signal     Engineers    (Incorporated).— Wednesday, 
DM.mbr    7lh.     At     Ihe     .Midland    (irand     Hotel,     St.     Pancras,     N.W.     At 
fi  p.m.     R»>un.<..d    di..cu5si3n    on  "Three-position  Signalling." 
Paisley    Association    of     Engineers.- Wednesday,    December    7th.       At    the 
N'M.C.A.     Buildiigs,   2.1,    High    Street.     At    7.30   p.m.     Pap^T  on    "A    Few 
Noun  on    Ihe   .M.inufaclure  of    FlectriC   Lamps,"    b>    Mr.    P.   McKenzie. . 
Northampton     Engineering     College     Engineering     Society.— Wednesday, 
December  7th.        At    the    Initilute,    St.    John    Street,    E.C.        At    5.30   p.m. 
Pap«5r  on  "  Efficiency  of  Combustion,"  by   .Mr.  V.  R.  Chadwick. 
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Chelmeford  Engineering  Society.— Thursday,  December  8ih.  At  the  East 
Angli.in  Institute  oi  Agri;ulture.  At  7  p.in.  Paper  on  "  Hydro-eiectric 
(Opportunities."  by  Mr.  D.  bpeticer. 

Chemical     Society.— Thursday,      December     8lh.       At     the     Instilutloti      of 

Muihanic.il    lingineers.   Storey's  Gate,   S.W.     At  8   p.m.     Lecture   by    Prof. 

J.  W.   Gregory.    l-.K.S.,  on   "The  Genesis  of  Ores." 
Edinburgh   Electrical  Society.— I'riday,  December  9th.    At  the  Philostiphical 

Insii.ute.        At    8    p.m.        Paper   en    "A    Chat   on    VVircIc-ss,"    by   Mr.    A. 

Whitcley. 

Physical  Society  of  London.— Friday,  December  9th.    At  the  [mperial  College 

of  Science,  South    Kensington,  S.W.     At  .5  p.m.     Ordinary  ineeting,^^. 
Birmingham  and  District  Electric  Club.— S.iturday.  December JO^I^  M  the 


Grand    Hotel. 


al    meeting. 


THE     "ELECTRICAL     REVIEW     SERVICE 
DEPARTMENT. 


Queries  addressed  to  the  Electrical  Review  will  be  answered 
by  post,  if  the  desired  information  is  available,  provided  tha 
following  simple  rules  are  observed  :  — 

1.  Addi-ess  your  inquiries  to  the  Electrical  Review,  Ltd.. 
Service  Department,  and  enclose  a  stamped  addressed  envelope. 

2.  Do  not  ask  for  information  until  you  have  satisfied  your- 
.self  that  it  is  not  already  contained  in  our  advertisement  pages. 

3.  If  ^e  are  the  means  of  putting  you  in  touch  with  the  tirm 
or  firms  that  you  require,  do  us  the  favour  of  mentioning  the 
Electrical  Review. 

No  charge  is  made  for  the  service. 


Inquiries. — ^The  attention  of  manufacturers  and  suppliers  is 
speciaUy  directed  to  the  fact  that  we  have  this  week,  amongst 
many  other  items,  inquiries  for  ;  — 

The  "  Safety  First  ".  bed  warmer. 

The  "  Semco  "  No.  6  Travelling  Iron. 

A  four-pole  switch  bearing  the  trade  mark  "  Or.\  "  in  a 
triangle  surrounded  by  a  circle. 

A  portable  ammeter  and  voltmeter  fitted  with  plugs  and 
bayonet  socket  and  suitable  for  reading  both  a.c.  and  d.c. 

,The  "  Tourtel  "  patent  sealed  locks. 

;The  "  Wizard  "  electric  turbine  and  tie  "  Wizard  "  dust 
•xttactor.  Standard  No.  2.     Griffith's  patent  No.  11,837/09. 


NOTES. 


Association  of  Consulting  Engineers. — The  annual  dinner 

of  ttie  Association  of  (Junouiting  iiugineers  (inc.)  was.  held 
at  tue  iiiUgineers'  (JiuD,  bundon,  on  iNovember  4th, 
when  Mr.  VV.  Vaux-Graham.  cbakman  of  the  Com- 
mittee of  the  Association,  presided  over  a  gathering  of 
some  95  members  and  guests;  the  function  proved  successful 
ia  every  way.  t'ollowmg  the  loyal  toast,  that  of  "  Jfrmcess 
Mary  '  was  honoured,  and  a  teiegram  oi  congratulation  was 
dispatched,  'ihe  "  Association  of  Lonsulting  Eugmeers  "  was 
proposed  by  the  Rt.  Hon.  Eord  Mestou,  K.C.S.i.,  and  in  his 
briet  response  the  chairman  paid  a  tribute  to  the  work  of  the 
hon.  olncers  of  the  Association,  saying  it  was. remarkable  that 
tie  society  did  not  employ  a  single  paid  officer.  Mr.  Sidney 
R.  Lowcock,  in  a  humorous  speech,  proposed  the  "  i^egal 
Profession  "  which  toast  was  responded  to  by  the  Hon.  Mr. 
Justice  Shearman,  and  that  of  "  Engmeeriug  Institutions," 
proposed  by  Mr.  J.  W.  E.  Binnie,  was  responded  to 
by  Sir  Alex.  B.  W.  Kennedy,  L.L.D.,  F.K.S.,  past 
president  of  the  Institution  C.E.,  and  Mr.  J.  S.  Highfield, 
president  of  the  I.E.E.  The  former  was  understood  to  imply 
that  if  the  institution  of  Civil  Engineers  was  not  actually 
modifying  its  constitution,  it  was  hoped  that  its  council  would 
at  least  adopt  a  more  hbcral  policy  in  future.  "  British 
Industry  "  was  propsed  by  Mr.  .A.  H.  Dykes.  Hon.  Sec.  of  the 
Association,  and  in  responding  therefor  Sir  Edward  E.  Pear- 
son indirated  his  hopeful  outlook  of  the  future  pro.spects. 
South  America,  he  said,  was  crying  out  for  British  goods  and 
manufacturers  should  never  forget  that  it  would  lie  fatal  to 
let  them  down ;  they  must  keep  their  promises  with  regard 
to  delivery  and  maintain  quality,  workmanship,  etc.  He  had 
confidence' in  labour;  wages  would  fall,  but  would  never  reach 
the  pre-war  level,  and  every  workman  was  worthy  of  his  hire. 
If  treated  properly  labour  would  be  all  right.  The  toast  of 
"Our  Guests"  was  proposed  by  Mr.  G.  Midgley  Taylor; 
Sir  John  Snell,  Chief  Electricity  Commi.ssioner,  and  Sir 
Wilham  Noble.  Chief  Engineer  to  the  Post  Oflice,  responded. 
Mr.  G.  M.  Freeman.  K.C.,  also  spoke.  .-Xmongst  those 
present  were  Sir  Alfred  T.  Davies,  K.B.E.,  C.B.,  Sir 
James  Devonshire,  K.B.E..  Sir  Harrv  Haward,  the  Hon. 
Mr.  .iustice  McCardie.  the  Rt.  Hon.  C.  A.  McCurdv, 
P.O.,  K.C..  M.P.,  Messrs.  W.  .1.  Jeeves,  C.B.E..  K.C., 
W.  E.  Tyldeslev  .Tones,  K.C..  H.  Botith.  C.B.E..  W.  W. 
Lackie.  C.B.E.,  A.  Page.  Mr  G.  Scott  Ram,  Capt.  H.  F.  J. 
Rowley,  C.B.E.,  R.N..  Eng.  T.ieut.  W  T.  Townend.  R.N.. 
Lt.-Col.  H.  G.  K.  Waite.  C.B.E.,  D.S.O.,  R.E.,  Lt.-Col. 
C.  E.  Norton,  C.M.G.,  R.E.,  and  many  others. 


Midland  Electrical  Engineers'  Ball.— This  popular  func- 
tion, held  on  Friday  evening,  November  ^th,  at  the  Grand 
Hotel,  Birmingham,  was  as  usual  extremely  enjoyable  bw 
reason  of  the  first-rato  "  staff-work  "  which  had  ensured  an 
excellent  band,  good  catering,  and  a  splendid  muster  of  dancing 
people.  Mr.  Chattock,  as  usual,  was  in  excellent  form,  and  the 
popularity  of  the  well-known  Birmingham  chief  was  made 
evident  by  the  fact  that  having  made  a  short  speech  in  ou» 
«"PPer-room,  he  was  forcibly  compelled  to  repeat  the  process  in 
the  other.  Altogether  the  evening  reflected  the  greatest  credit 
on  the  organisers. 

Service  Note.— The  Admiralty,  having  come  to  the  (in- 
clusion that  the  complicated  character  of  electrical  apparatus 
and  torpedo  equipment  in  the  fleet  warrants  the  division  of 
the  electrical  artificer  branch  of  the  Navy  into  two  sections, 
an  Order  m  Council  just  issued  has  sanctioned  the  insti- 
tution of  the  two  branches,  described  in  a  schedule,  with  the 
pay  and  conditions  of  service  of  the  existing  electrical  artificer 
branch,  which  they  now  supersede.  The  titles,_ under  the  new 
order,  will  be — electrical  lieutenant  and  ordnance  lieutenant 
(T);  commissioned  electrical  officer,  and  commissioned  ord- 
nance officer  (T);  warrant  electrical  officer,  and  warrant  ord- 
tiance  officer  (T);  chief  electrical  artificer,  chief  torpedo  arti- 
ficer; and  electrical  artificer,  and  electrical  torpedo  artificer. 

Appointments  Vacant.— Consulting  electrical  engineer,  for 

the  Dun  Laoghau-e  (Kingstown)  Urban  District  Council; 
mains  foreman  (fo  15s.),  for  the  City  of  Birmingham  electric 
supply  department.     (See  our  advertisement  pages  to-day.) 

The  International  Conference  on  E.xtra-HidhPressure 
Lines. — The  International  Conference  on  Extra-High- 
Pressure  Transmission  Lines,  of  which  Mr.  E.  Borlase 
Matthews  gives  a  preliminary  account  elsewhere  in  this  issue. 
was  organised  by  the  Union  des  Syndicats  de  I'Electricite. 
the  organising  committee  being  under  the  chau-manship  of  its 
President,  Mr.  Raynald  Legouez.  The  National  branches  of 
the  International  Electrotechnical  Commission  have  collabor- 
ated in  the  conference,  and  have  done  much  to  assist  in  the 
success  which  has  been  achieved. 

We  understand  from  Mr.  le  Maistre,  the  General  Secretary 
of  the  I. E.G.,  that  in  futm'e  close  co-operation  will  be  main- 
tained with  the  Conference,  which  is  to  hold  another  meeting 
during  the  next  year  or  two,  and  the  organising  committee 
and  its  very  able  secretary,  M.  Tiibot  Laspierre.  have  been 
invited  to  organise  this  next  meeting. 

The  Conference  unanimously  agreed  to  recommend  that  its 
proceedings  when  published  shall  be  transmitted  to  the 
National  Committee  of  the  I. E.G.  for  use  in  connection  with 
the  work  of  international  standardisation,  on  which  the  latt«r 
is  engaged. 

Incidentally,  we  understand  that  the  opportunity  was  taken 
for  an  exchange  of  views  amongst  those  present  who  were 
particularly  interested  in  the  work  of  the  I.E.C.,  and  that 
unportant  advances  have  been  made  towards  a  clearer  under- 
standing of  the  existing  difficulties  which  hitherto  have  pre- 
vented the  recommendations  of  the  I. E.G.  regarding  industrial 
electrical  machinery  being  completely  accepted,  and  there  ia 
every  hope  that  agreement  amongst  the  various  National 
Committees  will  not  now  be  long  delayed. 

Educational. — .At  the  annual  distribution  of  prizes  at  the 
Aston  (Birrmngham)  Technical  School,  on  November  23rd,  the 
Principal  (Mr.  C.  A.  White)  said  that  nine  firms  m  the  district 
sent  a  number  of  youths,  without  loss  of  wages,  to  the  school. 
These  firms  were  well  satisfied  with  the  results,  and  reported 
increased  efficiency.  Prof.  W .  Cramp,  of  the  University  of 
Birmingham,  presented  the  prizes,  and  said  that  he  hoped 
more  of  the  electrical  firms  of  the  district  would  follow  the 
lead  of  those  companies  mentioned  by  the  Principal. 

Under  the  auspices  of  the  Ciarden  Cities  and  Town  Plan- 
ning -Association,  a  series  of  lectures  on  "  Garden  Cities  of  tha 
World."  is  being  delivered  at  King's  College,  Stiand.  W.C. 
The  third  lecture  of  the  series  is  to  be  given  by  Mi\  Halsey 
Ricardo.  F.R.l.B..-\..  on  December  8th.  His  subject  will  be 
"  Milan,  and  other  Itahan  Cities." 

Einstein  and  Ether. — The  following  letter  appeared  in 
The  Times  of  November  '20th  :  "  To  avoid  the  continuance  of 
a  mis-couception  which  has  crept  into  the  popular  apprehen- 
sion of  Einstein's  theory.  1  translate  the  conclusion  and  gum- 
ming up  of  an  address  which  Professor  Einstein  gave  in  May, 
lyJU,  to  the  University  of  Leiden  :  — 

■  According  to  the  general  theory  of  relativity,  space  is  en- 
dowed with  physical  qualities;  so  in  this  sense  an  ether  exists. 
Conformably  with  the  general  relativity  theory,  space  without 
ether  is  unthinkable ;  Cor  iu  such  a  space  not  only  could  there 
be  no  propagation  of  hght.  but  also  there  would  be  no  possi- 
bility of  the  existence  of  measuring  rods  and  clocks,  nor  any 
space-time  intervals  in  a  physical  sense.  This  ether,  however, 
must  .not  be  thought  of  as  endowed  with  the  characteristic 
properties  of  ponderable  matter  .  .  .  nor  must  the  idea  of 
motion  be  applied  to  it.' 

W  ith  all  this— I  perhaps  need  hardly  say— I  heartily  concur. 

Yours  faithfully, 

Oliver  Lodge." 
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King's  College  Logineering  Society. — The  24th  Annnal 
Dinner  of  this  Society  was  held  at  the"  Holborn  Restaurant 
on  Pi-iday  last,  linu  a  happy  and  successful  oveuing  was  spent 
by  a  record  number  of  160  past  and  present  meuibers  who 
were  able  to  attend.  The  chair  was  occupied  liy  Mr.  J.  S. 
Hightie!].  pre.-ident  of  the  I.E.E..  and  a  past  member  ol 
the  P  .iiety.  Tlie  guest  of  the  evening  was  Mr.  \V.  B. 
Wortiiington.  B.Sc,  president  of  the  Institution  of  Civil  Engi- 
1101  rs.  The  presence  of  the  Principal  of  King's  College,  T)v. 
Barker,  the  L>ean,  Rev.  Matthews,  the  Dean  of  the  Faculty 
of  Engineering,  Prof.  Wilson,  and  a  muster  of  past  and  pre- 
sent members  made  the  gathering  a  thoroughly  reprueenfa- 
tive  one  of  the  Society  and  its  associations. 


INSTITUTION     NOTES. 

The  InstituioQ  ol  Electrical  Engineers. — Inihiimai.  Mhkt- 
INOS. — At  the  meeting  held  on  ^sovember  7th  the  chair 
was  taken  and  a  di.scussion  opened  by  the  president. 
Mr.  J.  S.  Highfield,  on  "  How  best  to  speed  up 
Electrical  Progres.'i."  Mr.  Highfield  commenced  by  .saying  be 
would  define  electrical  progress  as  "  a  condition  where  every- 
l)ody  who  wants  a  job  can  get  a  job."  To  reach  that  liajipy 
state  we  must  get  our  services  appreciated  and  find  out  what 
was  appreciated  most.  It  was  no  good  thinking  of  easy  profits. 
it  meant  hard  work  and  good  service.  .\s  an  example  of  how 
;iot  to  do  it,  he  took  the  recent  history  of  the  coal  trade.  .\t 
tile  time  of  the  .■Vruiisticc  the  French  and  Italians  were  badly 
needing  coal,  and  if  the  coal  industry  had  put  their  back.t 
into  it  we  might  now  have  had  the  goodwill  of  these  nation.-). 
Instead,  the  situation  was  greedily  exploited  to  the  very 
utmost,  with  the  result  that  the  Frenchman,  having  got  back 
his  mines  in  .•\l.sace,  and  the  Italian  counting  up  his  water 
power  resources,  resolved  to  avoid  buying  our  coal  at  all| 
costs,  and  the  industry,  instead  of  flourishing,  was  now  in  a 
.state  of  lamentable  "depression.  If  the  demand  for  electricity 
all  over  the  country  was  in  every  way  fostered  by  good 
.service  and  honest  efforts  to  cheapen  supply  there  was  a  wave 
of  prosperity  just  ahead.  Bearing  on  the  efforts  to  cheapen 
.stipply,  the  president  gave,  some  serious  figures  of  the  past 
and  present  labour  output  and  the  cost  of  materials.  As  ii\ 
cost  three  to  four  times  the  old  rates  to  connect  a  consumer, 
the  small  lighting  service  with  low-current  lamps  might  be 
years  in  proving  a  source  of  revenue  to  a  system.  He  thought, 
therefore,  that  a  customer  should  be  induced  to  extend  as 
far  as  possible  the  use  of  small  apparatus,  such  as  irons,. 
toasters,  &c.,  all  of  which  might  be  served  by  the  existing 
hou.se  wiring  and  a  .single  meter,  but  charged  for  on  the  two 
part  tariff  sy.stem.  To  this  end  it  was  very  desirable  that 
journeymen  electricians  and  supervisors  should  be  better 
trained  in  a  knowledge  of  advocacy  of  electrical  appliances. 
In  the  course  of  tlie  discussion  which  followed,  the  I.E.E. 
wiring  rules  were  criticised  as  unduly  severe,  and  simpler 
methods  were  advocated.  The  vexatious  regulations  of  supply 
authorities,  which  had  no  legal  force,  were  also  objected  to, 
and  Mr.  Highfield  in  summing  up  dropped  a  hint  that  tha 
wiring  rules  might  be  revised  before  long. 

.\t  the  informal  meeting  on  November  21st.  Mr.  .J.  F. 
Avila  was  in  the  chair  during  the  discussion  opened  by  Mr. 
A.  J.  Hainsworth  on  "  Hydro-Electric  Power."  Mr.  Ilains- 
worth  pointed  out  that  it  was  essential  that  any  power  station 
should  at  the  outset  be  de.^igned  for  the  ultimate  capacity  of 
the  available  water-power  and  so  arranged  that  the  full  de- 
velopment might  be  carried  out  in  stages.  There  was  nothing 
to  binder  this  being  done  in  water-power  stations,  as  the  total 
power  available  coulii  be  determined  at  the  start.  If  it  were 
decided  to  develop  the  statii;n  by  stages  as  the  demand  foil 
power  increased,  it  would  In-  good  practice  to  commence  lay- 
ing out  the  general  plans  at  the  centre,  and  a.ssume  that  the 
building  would  extend  longitudinally  in  both  directions.  A 
.station  layout  was  often  spoilt  by  having  the  switchboard 
placed  across  one  end,  so  that  as  the  station  developed  th<5 
distance  between  the  switchboard  operator  and  the  floor 
engineer  became  greater  as  the  units  increased  in  number. 
Mr.  Hainsworth  described  a  typical  station  with  a  head  of 
water  on  the  turbines  of  approximately  170  feet.  This  station 
was  designed  for  a  maximuni  plant  capacity  of  144,000  h.p.  in 
twelve  12,00(l-h.p.,  ll.OOO-volt,  .S-phase,  .50-cvcle  generating 
sets,  with  eight  15,0(Kl  kVA  step-up,  11,000  to  110,000- volt 
transformer  banks.  He  also  described  a  transmission  system 
prf)ject<d  by  Mr.  E.  Parry  for  the  New  Zealand  fiovernment. 
for  II  network  of  1/XKJ  miles  of  110,000-volt  transmission  lines 
in  Nnrth  Island,  and  an  existing  Oli,0()0-volt  system  in  South 
Island  from  I^nke  Cfileridge  wliich  has  been  in  service  since, 
'  1914.  A  well-maintained  discussion  followed,  of  which  per- 
hapH  thft  mo'-t  Htriking  feature  was  the  ubiquity  of  the  en-i 
Sineer.  First-hand  knowledge  was  contributed  of  water- 
pfiwer  Hystems  all   over  the  globe. 

Greenock  Association  of  Electrical  Engineers. — .At  a  meet- 
ing held  on  November  •2:'.rd,  Mr.  C.  M,  S.  Sicholl,  B.Sc,  of 
, Glasgow,  gave  an  o:?tremely  intere.-ting  paper  on  "  Electrical 
.--"TrouWe.s  and  their  Location. "  Mr.  Sichell  laid  stress  on  the 
advantage  of  possesting  a  fundamental  knowledge  of  electro- 
uiechanieul  science  in  th«  trariae  of  faulti. 


OUR     PERSONAL     COLUMN. 

T)ie  Editors  invite  dectrical  engineers,  whether  chnnecteJ 
with  the  technical  or  the  commercial  side  of  the  profession 
and  industry/,  also  electric  tramway  and  railwan  officials,  to 
keep  readers  of  the  Electrical  Review  posted  as  to  thrir 
movementt. 

Col.  O.  0.  -\rmstroxo,  D.S.O.,  who  was  last  week  elected 
president  of  the  Federation  of  British  Industries  in  .succession 
to  Sir  Peter  Rylauds,  is  chairman  of  Messrs.  Greenwood  aud 
Batley,  Ltd.,  the  well-known  engineering  aud  electrical  maun 
facturing  firm  of  Leeds.  Previous  to  his  taking  up  that 
appointment  in  1914,  he  had  been  for  five  years  managing  direc- 
tor of  Messrs.  William  Beardmore  &  Co..  Ltd.  .\  brief  account 
(if  his  career  was  given  in  the  Elixtrical  Hi-vii:w  for  October 


Col.  0.  C.  Armstrong,  D.S.O. 
The  New  President  of  the  Federation  of  British  Indurtries. 


28th  (p.  576).  Col,  Arm.strong  has  been  pioiuineut  in  his 
association  with  engineering  organisations,  both  in  the 
mechanical  engineering  group  of  the  F.B.I,  and  as  chairmaji  of 
the  British  Engineers'  Association. 

On  Friday  last,  in  the  staff  cafe  at  the  Edison  Swan  Elec- 
tive Co.'s  Ponders  End  Works,  there  was  a  gathering  of  the 
staff  to  do  honour  to  Mr.  .1.  S.  Child  (joint  sales  manager), 
who  is  leaving  the  company  aft«r  upwards  of  30  years'  service. 
A  concert  was  organised  by  Mr.  A.  P.  Ambler,  and  during  the 
interval  Mr.  ,L  W.  Elliott  (lamp  sales  manager)  presented  a 
canteen  of  silver  to  Mr.  Child  on  liehalf  of  the  staff.  Mr. 
Elliott  voiced  the  general  regret  of  all  that  Mr.  Child  was 
leaving  them,  aud  referred  to  his  splendid  services  rendered 
to  the  company.  He  also  referred  to  Mr.  Child's  forthcoming 
marriage.  Sjieeches  in  a  similar  strain  were  also  made  bv 
Me.s.sr8.  .L  Bacon.  T.  S.  Read.  F.  C.  Raphael,  W.  C.  Cooke. 
E.  H.  Miller,  V.  Evans,  and  A.  P.  Ambler.  Mr.  Child  briefly 
responded. 

On  22nd  November  Mr.  J.  M.  Moi'FAT  was  the  recipient  of  a 
hand.some  .solid  silver  cigar  box  and  a  cheque  from  the  directors 
and  staff  of  the  Edison  Swan  Co.  upon  his  completing  40 
,vears'  .service.  In  making  the  presentation  Mr.  C.  II.  Cox,  the 
commercial  manager,  spoke  of  Mr,  Moffat's  services  to  the 
company,  and  to  the  electrical  industry  in  general,  especially 
in  its  early  days,  Mr.  R.  IT.  Parker  (the  company's  ,secret.iry), 
Mr.  J.  W.  Elliott  (lamp  sales  managi'r).  and  Mr.  T.  S.  Read 
(as.sistant  sales  manager)  also  paid  their  tributes.  Mr.  Moffat, 
in  responding,  gave  interesting  reminiscences  of  the  early 
days  of  the  electrical  trade. 

At  a  farewell  concert  last  week,  Mr.  J.  W.  Hamr,  late 
manager  of  the  York  Electricity  and  Tramways  Department, 
was  the  recipient  (if  a  writing  bureau  from  the  staff  and  em- 
plo.viis  of  the  two  departments.  Mr.  E.  .1.  Nicbolls  presided 
over  a  large  gathering,  and  the  presentation  w.-is  made  by  Mr. 
H.  Chatto,  the  oldest  employ^  in  the  electricity  department. 


:'.)7.  Uecembek  2,  l!)2l. 
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Mr.  G.  W.  Holmes,  superintendent  at  the  power  station,  ex- 
pressed the  hope  ttiat  Mr.  Hanie  would  soon  be  strong  and 
robust  in  health  again.  Mr.  Hame.  in  thanking  the  stati's, 
paid  a  high  tribute  to  the  services  rendered  by  Mr.  Nichoils, 
Mr.  Horton,  and  the  other  head.s  of  departments. 

On  24th  November  Mr.  Fhank  A.  K.wvlinus,  of  the  Finance 
Branch  of  the  Kleetricity  Commission,  was  presented  with  a 
handsome  canteen  of  cutlery  by  the  Commissioners  and  their 
start'  on  the  occasion  of  his  marriage.  Sir  John  Snell,  chair- 
man of  the  Commissioneis.  made  the  presentation  in  apprecia- 
tive and  felicitious  terms,  and  conveyed  to  Mr.  Rawlings  the 
good  wishes  of  hi.s  colleagues. 

The  distinction  of  C.'hevalier  de  la  J^gion  d'Jlonneur  has 
been  conferred  on  M.  SoUHiiiKH,  profes.sor  of  iudikstrial  elec- 
tricity, anil  editor  in  chief  of  our  Paris  contemporary,  I'Elec- 
Incien,  on  the  recommendation  of  the  Minister  of  Public 
Instruction. 

A  ShelBeld  paper  states  that  Mr.  John  Little,  chief  engi- 
neer of  Messrs.  Cammell,  Laird  k  Co.'s  works  at  Sheffield,  &c., 
who  was  elected  to  the  Southport  Town  Council  in  November, 
has  been  appointed  vicc'-chairiuan  of  the  Southport  Electricity 
Committee. 

A  local  paper  reports  that  Mr.  W.  .D.  Brightman,  secretary 
of  the  Bournemouth  and  Poole  Electricity  Supply  Co.,  has 
been  appointed  to  the  dual  office  of  manager  and  secretary 
of  the  company. 

The  works  staff  of  Messrs.  Babcock  &  Wilcox,  Ltd.,  Ren- 
frew and  Dumbarton,  marked  with  a  gift  of  Treasury  notes 
the  retirement  from  active  service  of  Mr.  J.  Wilkie,  a  mem- 
ber of  the  stafl',  after  a  continuous  service  of  31  years. 

Obituary. — Ald.  J.  S.  Hinchliffe. — We  regret  to  announce 
the  death,  at  the  age  of  57  years,  of  Alderman  J.  Stringer 
Hinchhfte,  A.M.I.E.B.,  a  member  of  the  Leeds  City  Council 
and  a  partner  in  the  firm  of  The  Hinchliffe-Green  Manufactur- 
ing Co.,  Ltd. 

Mr.  H.  Wilson  Fox.— We  regret  to  state  that  Mr.  H.  Wilson 
Fox,  M.P.,  editor  of  the  South  African  Mining  Journal  in  1892, 
and  appointed  a  director  of  the  British  South  Africa  Co.  in 
1913,  died  on  November  22nd,  in  London,  at  the  age  of  58 
years.  He  is  described  as  the  inventor  of  a  system  of  hydraulic 
storage.  His  most  important  recent  work  has  been  in  connec- 
tion with  the  advocacy  of  Empu-e  resources  development  as  a 
means  of  making  employment  and  relieving  the  burdens  of 
taxation.  He  vvas  a  member  of  the  Conjoint  Board  of  Scien- 
tific Societies. 

Mr.  Hart,  whose  death  we  announced  last  week,  was  for 
many  years  associated  with  the  firm  of  Peto  &  Radford,  of 
I;ohdon.     He  was  63  vi'ars  of  age. 


NEW     COMPANIES     REQISTERED. 


Wheeler's  Electric  Shade  Carrier,  Ltd.  (177,916).— Private 

company.  Registeicd  November  19th.  Capital,  410,000  in  £1  shares.  To  take 
tiver  from  H.  F.  Wheeler  the  benefit  ol  .ertain  existing  patents  relating  to 
improved  njeans  for  securing  shades  to  holders  of  electric  lamps,  .Tiid  an  im- 
proved metal-cutting  tool,  together  with  the  business  carried  on  by  him  in 
cor.nection  therewith.  The  subscribers  (each  w  ith  one  share)  are  ;  H.  F. 
Wheeler,  83a,  Mosley  Street,  Manchester,  mining  engineer;  T.  Smith,  71, 
Princess  Street,  Manchester,  solicitor.  The  first  directors  are  to  be  appointed 
bv  the  subscribers.  Qualification  :  £100.  Remuneration  as  fi.\cd  by  the  com- 
pany. Solicitors  :  Slater,  Heelis,  Colley.  San.lb.ich  and  Anderson,  71,  Prin- 
cess Street,  Manchester. 

G.  Hands  &  Co.  (Glasgow),  Ltd.  (11,939).— Private  com- 
pany. Registered  in  Edinburgh  November  14th.  Capital,  £7,500  in  7,000 
preference  shares  and  500  ordinary  shares  of  £1  each.  To  acquire  the  busi- 
ness of  George  Han.ls  &  Co.,  and  to  carry  on  business  as  electrical,  gas. 
hvdraultc,  sanitary,  mining,  mechanical,  civil,  .ind  motor  engineers,  &c.  The 
MiLscribers  (each  with  100  ordinarv  sh,ires)  are  :  G.  Hands,  71,  Farringdon 
Ro.id.  London,  E.C.I,  merchant;  C.  R.  Arthur.  8?.  Dunlop  Street,  Glasgow. 
The  first  directors  arc:  G.  Hands  and  A.  R.  Arthur.  Qualification,  50  ordin- 
ary  shares.     Registered    ofTic.-  ;    H7.    Dunlop    Street,    Glasgow. 

Railgrip    Syndicate,    Ltd.     (177,962). — Private    company. 

Registereil  November  22nd.  Capital,  £10,000  in  £1  shares.  To  acquire  the 
world's  rights  in  connection  with  an  invention  of  a  rail  grip  wheel,  and  to 
carry  on  the  business  of  manufacturers  of  railway  carriages  and  wagons,  &c. 
Ihe  subscribers  (ca.  h  with  ore  share)  arc  :  H.  i..  ISromhead,  10,  Basinghall 
Street,  K.C.2,  accountant;  \V.  A.  Habberfield,  42,  Crifffl  Avenue,  Strcatham 
Hill,  S',W.2,  accountant.  The  subsmliers  arc  to  appoint  Ihe  first  directors. 
■  n,  £100  each  per  annum  (£150  for  the  chairman),  free  of  income 
Registered   office.  10.   n:,^!ni;h,ill  Sire.!.  E.C  2 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Henry  Bisseker,  Ltd. — Sati.sfaction  on  October  31st,  1921 

■  n  to  the  extent  of  £1.000  of  first  debentures,  dated  October  2nd.  1919,  secui- 
ing  £7.700,  and  ((•)  to  the  extent  of  £1,000  of  second  deb.-nturcs  dated  February 
22ml.  1921.  s.-curing  £8,300. 

New  Welding  Co.,  Ltd. — Issue  on  No  ember  4th  of  ,£100 

ai.d  on  November  Oth,  1921.  of  £250  debentures,  parts  of  a  scries  already  regis- 
tered. 

Ernest  F.  Moy.  Ltd.  (47,408).— Capital,  ,£10,000  in  8,500 

ordinary  and  1,600  preference  shares  o(  £1  e.ach.  Return  dated  August  29th, 
1921.     All    shares    taken    up.     £10,000   paid.     Mortgages   and   chnrges,   £7,450. 


Mersey  Power  Co.,  Ltd.— Trust  deed  dated  October  31st; 

1921,  to  s>rc-ure  f30<J,000  7J  per  cent,  mortgage  debenture  stock,  charged  on 
freehold  ;md  le:is<;hoM  buildings,  plant,  machinery,  and  electrical  ui^er- 
takings  and  company's  other  assets,  present  and  future,  subject  to  prior 
charge.     Trustees  ;   Law  Debenture  Corporation. 

Russells  (Manchester),  Ltd.— Second  debenture  dated  No- 
vember 7th,  1921,  to  secure  £(i,0«0,  charged  on  Ihe  company's  underukirig  md 
property,  pres.-nt  and  future,  including  uncalled  capital.  Holder  :  W.  S. 
ISerry,  (J0/li2,  .Spring  Gardens,  .Manchester. 

Stanley  J.  Watson  Magneto  Co.,  Ltd Debenture  dated 

October  31»t,  1921,  to  secure  £5(X),  charged  on  Ihe  companyts  property,  preeetit 
and  future,  including  uncalled  capital.  Holder  :  .Mrs.  E.  F.  Waljojl,  (W, 
Queen's  Road,   Richmond,  Surrey.  ■' 

Bedale  and  District   Electric  Supply   Co.,   Ltd.— Satisfac- 

iinn  m  lull  on  November  5th,  19-21.'<.l  mortgage  dat-i  January  18ih,  1921). 
securing  £1..50()  notified.  D.;l>enture  daud  November  "ih.  19-21.  to  secure  g^fj 
and  mortgage  of  even  date  as  further  security  for  the  said  £000  a/id  £U50U 
secured  by  prior  debenture,  charged  on  the  company's  undertaking  and  pro- 
perty, present  and  future,  including  uncalled  capital  and  land  and  premisea  in 
Uedale,   Yorks.     Holder  :   Sir  William  C.   Gray,  Bt.,  Thorpe  Perrow,  Vorks. 

Adelaide   Electric   Supply  Co.,   Ltd.— .'\cknowledcnient  of 

indebtedness  dated  November  14th,  1921,  in  the  further  sum  of  £350,000  under 
a  trust  deed  dated  June  Uth,  1918,  charged  on  such  part  of  the  company's 
undertaking  in  Adelaide  as  referred  to  in  original  deed.  Holders;  Electrical 
.ind   General    Investment  Co. 

A.  and  A.  Electrical  Co.,  Ltd. — Debenture  dated  Xbvem- 

ber  lath,  1921,  to  secure  all  moneys  due  or  to  become  due  from  the  compan\ 
to  L.C.W.  and  Parr's  Bank  not  exceeding  £9,100,  charged  on  Ihe  company's 
undertaking  and   propeirty,  present  and    fulun  ,    including  uncalled  capital. 

Kalgoorlie  Electric   Tramways,    Ltd.     (73,137).— Capital, 

£250,000  in  £1  shares.  Retur i  dated  .August  Uth,  1921.  .Ml  shores  taken  up 
£2.50,000    paid.     Mortgages    and    charges,    £143.820. 

British    Electric    Traction    Co.,    Ltd.    (49,855).— Capital, 

£2,998,39-  15s.,  of  which  to  July  8th,  1921,  £712,744  5s.  had  been  issued  in 
li  per  cent,  cumulative  participating  preference  slock  and  £l,3'2ti.-2li3  10s.  in 
ordinary    stock.     £2,039,007   15s.   paid.     Mortgages  and   charges,    £1,733,13:1 

Royce,  Ltd.— Capital,   ,£170,000  in  70,000  preference  and 

100,000  ordinary  shares  of  £1  each.  Return  dated  .August  Uth  1921.  34,955 
preference  and  72,487  ordinary  shares  taken  up.  £i  per  share  called  up  on 
4,955  preference  and  six  ordinary,  and  15s.  per  share  on  30X100  preference 
£27,461  paid.  £79,981  ccjisidered  as  paid  on  72,481  preference  and  SO.OflO 
ordinary.     Mortgages   and   charges,  -  £44,394. 

White,  Jacoby  &  Co.,  Ltd.— Issue  on  October  18tli,  1921, 

of  £170   debentures,    part  of   a   series  already  registered. 

Yorkshire   Cable   Co.,    Ltd. — Debentures    dated     October 

12th,  1921,  to  secure  £7,000,  ih.arged  on  the  con  ,,anv"s  undertaking  and  pro- 
perty, present  and  future,  -ncluding  uncall-d  c;'pital.  Holders  :  Bank  of 
I-iverpool   &  Martins. 


CITY    NOTES. 


Sir  J.  Denison  Pender  presided  on  Tueg- 
The  Eastern        day   at  this  company's   meeting.     He   said 
Telegraph  Co.,     that  the  grcss  revenue  .showed  an  increase  of 
Ltd.  i;3'2'2,793  over  the  previous  j-ear,  which  was 

their  record  year.  Un  the  other  hand,  the 
very  large  increase  in  working  charges  this  year  was  relatively 
considerably  greater,  so  that  the  net  revenue  lor  the  year  wa.s 
^£353,500  less  than  for  1919.  In  anticipation  of  a  further  in- 
crease in  expenses  they  carried  forward  from  1919  £416.08'2,  so 
that  the  available  balance  for  the  past  year  was  £1,335, 140. 
The  principal  increase  in  expenses  was  due  to  the  revision  of 
the  standard  scales  of  salaries  and  wages,  and  to  the  temporary 
allowances  granted  to  the  staff  on  account  of  the  exceptional 
conditions  of  life  which  they  in  cormnoii  with  others  working 
under  similar  conditions  had  experienced,  both  at  home  and 
abroad.  There  had  been  an  increase  of  318  in  the  number  of 
the  staff  as  compared  with  1919,  but  they  were  only  now  be- 
ginning to  overcome  the  shortness  of  ^taff  from  whicli  they 
suffered  during  the  war,  and  afterwards,  when  the  growth  of 
tratiic  increa.sed  in  such  a  marked  degree.  The  statf,  though 
reduced  in  numbers,  responded  loyally  to  the  expansion  of  the 
business,  and  willingly  workeil  long  hours  in  order  to  meet  the 
demands  of  the  Government  and  the  public,  but  as  that  con- 
dition of  affairs  could  not  continue  indefinitely,  they  had  been 
making  every  effort  to  speed  up  the  training,  and  the  additional 
number  which  had  pas.sed  through  their  college  and  bt^n  dis- 
tributed over  iiie  various  stations  abroad  was  having  the  effect 
of  reducing  the  amount  of  overtime  and  .lllowing  the  usual 
well-earnetl  home  leave.  Fortunately  their  financial  resources 
had  enabletl  them  to  deal  generously  with  their  staff.  It  "was 
also  a  source  of  satisfaction  that  they  were  able  to  justify  an 
increa^^<'  in  the  rate  of  dividend  on  the  ordinarv  stock  fromS  to 
10  per  ct-iit.  for  the  year  1919.  When  he  last  addressed  them 
he  st.iteci  that  they  were  making  every  effort  jxissible  to  re-es- 
tablish the  efficiency  of  the  st^rvice.  which  had  in  common  with 
other  public  services,  been  adversely  affecteil  during  the  war, 
when  it  was  inipossible  to  transmit  commercial  tr.ilfic  without 
vary  heavy  delay  owing  to  their  inability  to  lay  new  cable.?,  or 
carry  out  the  necessary  constant  renewals  of  their  older  sec- 
tions. This  drawback  naturally  preventeil  tliem  from  carrying 
satisfactorily  the  greatly  increa.s<^d  volume  of  traffic  with  which 
they  had  to  ileal  at  that  tiino.  but  he  then  informed  them  that 
an  improvement  had  already  taken  place,  and  foreshadowed  a 
still  greater  improvement  when  the  whole  work  on  hand  Y'as 
lini.shed.  That  work  was  still  pnx-eeding.  and  a.s  each  section 
was  completed  the  good  effect  was  realiscil,  and  when  tJhc 
whole  programme  was  finished  they  anticipated  a  cable  servic* 
even  more  etlicient  and  faster  than  that  prior  to  1914.  The 
improvements  would  have  entailed  an  expenditure  by  the  com- 
pany alone  of  about  ;£3,750,000  sterling.    So  far,   £1,300,000 
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had  been  charged  against  the  general  reserve  fund,  only 
£1.000,000  additional  ordinary  capital  being  raised.  The  traffic 
last  year  had  been  veo'  variable,  at  which  no  one  could 
wonder,  but  wbou  business  Ijecame  more  normal  he  hoped 
they  might  look  lor  a  traffic  little  short  of  that  they  had  been 
cari-yinii  during  the  last  two  or  three  years,  and  if  so  they 
migtt  tind  It  advisable  to  still  further  increase  their  carrying 
capacity  bv  laying  additional  cables  in  order  to  provide  a  larger 
marpi!!  of  capacity  in  the  possible  event  of  an  abnormal  succes- 
eion  of  temporurv  interruptions  to  their  main  hne  sections 
■occurring,  so  that  the  traffic  could  be,  evtu  under  those  cir- 
cumstances, carried  without  delay.  They  must  be  prepared  to 
undertake  that  responsibility,  therefore  it  was  more  than  ever 
essential  to  carrv  substantial  amounts  to  reserve  fund  when- 
ever they  were  able  to  do  so.  The  depreciation  of  the  reserve 
fund  investments  had,  at  the  date  of  the  accounts,  been  fully 
provided  for,  and  the  sum  of  £-2.'215,000  odd  at  which  they 
stood  in  the  accounts  represented  approximately  the  actual 
value  on  December  31st  last.  Referring  to  the  triple  rate  ser- 
vice, he  said  they  would  have  welcomed  its  universal  cancella- 
tion! but  so  long  as  foreign  countries  recognised  this  express 
system  of  communication  at  a  charge  of  three  times  the  ordi- 
nary rate,  the  merchant  on  British  territory  would  be  at  a  dis- 
advantage if  the  same  faciuties  were  not  accorded  to  hini. 
Therefore  the  only  way  to  modify  the  objections  to  this  syst<in 
which  had  been  raised  m  certain  quarters  was  for  them  to  give 
such  an  efficient  service  at  ordinary  rates  as  would  make  the 
difference  in  the  times  of  transit  Ijetueen  the  two  services  so 
small  that  it  would  not  be  worth  the  \\  hile  of  the  merchant  to 
pay  for  the  use  of  a  triple  rate  service,  and  it  was  that  object 
the  directors  had  always  in  view.  Sir  Albert  J.  Lepoc  Cappe', 
K.C.I-E.,  seconded  the  motion,  which  ^as  earned. 

The  Financial  Times  states  that  the  first 
Telephone  report  covering  the  period  of  nineteen 
Manufacturing  months  to  May  Slst.  1921,  states  that  the 
Co.  (1920),  Ltd.  company  acquired  the  business  of  the  Tele- 
phone Manufacturing  Co.  as  from  October 
31st  1919  and  shares  of  eight  installation  companies  in  Great 
Britain  as  from  December  31st.  1919.  The  profits  totalled 
£io  831  plus  dividends  from  installation  companies,  £o'2,173. 
making'  £'98,004.  There  have  been  placed  to  investment  re- 
serve all  profits  accrued  on  installation  companies  to  date  as 
from  which  shares  were  purchased.  £3'2.0.53;  to  general  reserve, 
proportion  of  net  manufacturing  profits  earned  prior  to  date 
of  incorporation,  which  the  directors  propose  to  utilise  in  writ- 
ing down  preliminary  expenses,  f  12,454;  leaving  available 
£5S  496  A.  dividend  of  2s.  per  share,  less  tax,  is  proposed, 
carrying  forward,  subject  to  E.P.D.  and  Corporatron  Tax. 
JE24  796  No  figures  are  included  in  the  above  for  five  new 
Brit'i<;h  companies  in  Bristol.  South  Wales.  Liverpool.  New- 
castle and  Sheffield,  the  whole  of  the  shares  in  which  are  held 
by  the  company.  These  companies  have  been  m  operation 
since  about  June.  1920,  and  it  is  estimated  that  considerable 
profits  have  aheady  been  made.  The  accounts  of  the  com- 
panies abroad  have  not  yet  been  completed,  and  nothing  has 
been  included  in  respect  of  their  profits. 

A  meeting  of  the  holders  of  the  5J  per 
cent,  first  mortgage  bonds  of  this  company 
was  held  on  Friday  last,  at  Winchester 
House.  E.G.,  for  the  purpose  of  considering 
and,  if  thought  fit,  passing,  with  or  with- 
out modifications,   a   series  of   extraordin- 

arv  re.wlutions.  ,  ,    ,  ^i    ^ ,.    i    j  i 

^Ir  Harold  3.  Brown,  who  presided,  stated  that  he  bad  been 
appointed  by  the  National  Trust  Co.,  of  Toronto,  who  were 
the  trustees"  for  the  bond-holders  of  the  Barcelona  Traction 
Light  &  Tower  Co.  The  meeting  had  been  convened  by  the 
companv  with  the  approval  of  the  trustee  company,  and  also 
with  the  approval  of  the  Bond  Holders'  Committee.  He  r<-- 
quested  Mr.  Thomas  Porter  to  act  as  secretary  of  the  meeting. 
and  asked  Mr.  Peacock,  the  chairman  of  the  Bond  Holder.s' 
Committee,  to  explain  the  proposals  of  the  company. 

Mr.  E.  R.  Peacock  said  the  report  of  the  Bond-holders'  Com- 
mittee, of  w^hich  those  present  had  had  copies,  explained 
quite  clearlv  what  the  proposals  were,  and  he  should  there- 
fore not  go  "into  the  matter  in  great  detail.  The  company  was 
the  holding  company,  dependent  for  its  income  on  the  revenue 
from  the  results  derived  by  the  Barcelona  Traction.  Light  and 
Power  Co.,  and  that  revenue  was  not  good  enough  to  nlhm 
them  to  pav  2  per  cent.  Tlie  outbreak  of  war  threw  ever;.- 
thing  into  "disorder,  and  to  save  their  property,  the  bond- 
holdf-r^  invented  and  worket'  out  a  plan  by  which  the  first 
mortgage  bonds  were  put  into  the  first  place.  In  1917  the 
construction  of  another  large  hydro-electric  plant  was  l>egun. 
and  in  1918  a  new  arrangement  was  entered  into  by  which  the 
company  paid  a  minimum  of  2  per  cent,  on  the  fir.st  mort- 
gage bonds  and  a  sum.  if  po.ssible,  up  to  5  per  cent.  It  was 
nlso  agreed  that  the  minimum  should  be  raised  to  4  per  cent. 
The  position  justified  them  in  taking  an  optimistic  view  of 
the  situation  because  there  seemed  a  prospect  that  the  power 
nroduced  by  the  two  stations  would  be  rapidly  sold.  Tliey  all 
Knew,  however,  what  hnd  happened  after  the  war.  Spain 
had  suffered  v  ith  the  r.;-t.  business  had  been  dnll,  and  the 
exchange  had  become  unfavourable,  with  the  re.sult  that  they 
bad  not  been  able  to  riLse  the  interest  to  4  per  cent.,  as  it 
required  £150.000  to  pay  the  additional  3  per  cent.  Tlie 
directors  of  the  company  cime  to  the  conclusion  that  the 
amplest  method  of  dealing  'n'itfa  the  difficulty  was  to  propose 
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that  the  interest  should  not  be  less  than  2  per  cent.,  and  that 
the  maximum  should  be  increased  up  to  6  per  cent.  It  would 
be  unwise  to  bind  themselves  as  to  when  the  interest  must 
be  raised.  What  they  could  say  was,  that  the  operating  com- 
panies in-  Spain  were  in  a  position  to  take  advantage  of  any 
improvement  in  business.  They  had  a  large  reserve  of  power 
available  for  sale,  but  it  was  always  necessary  to  spend  money 
in  an  expanding  business  of  this  kind.  He  had  a  great  faith  m 
Barcelona  as  a  field  for  electricity  in  the  future.  Next  ti. 
Manchester  it  was  a  most  important  cotton  manufacturing 
centre  in  Em-ope,  and  also  had  large  woollen  enterprises.  The 
city  continued  to  grow,  and  gave  every  indication  of  main- 
taining its  claim  as  a  most  important  industrial  centre.  The 
rates  received  for  power  now  were  much  more  in  accord  with 
the  present  day  ideas  of  the  value  of  power,  and  the  company 
undoubtedly  possessed  the  finest  electrical  plant  in  Spain.  He 
moved  the  resolutions  which  were  placed  before  the  meeting. 
They  had  found  no  opposition  to  the  proposals  put  forward 
in  any  quarters,  and  had  received  very  substantial  support. 

'I'he  resolution  having  been  seconded,  Mr.  Maxwell  asked 
what  the  position  of  the  ordinary  stock  of  the  company  was, 
and  whether  the  proposals  contained  in  the  resolution  were 
made  for  the  protection  of  the  whole  of  the  ordinary  stock. 

Mr.  Peacock,  in  reply,  said  that  Mr.  Maxwell's  question 
^vas  one  which  had  occurred  to  a  good  many  people  because 
the  bond-holders  seemed  to  be  asked  to  make  all  the  sacri- 
fices in  the  organisation,  and  people  wanted  to  know  why 
the  stockholders  were  not  made  to  do  something.  It  was  what 
he  had  often  thought  himself,  and  it  was  an  entirely  safe 
inference  to  draw  from  what  had  happened,  but  it  was  not 
a  correct  one.  To  begin  with,  his  conclusion  had  been  that 
it  had  been  impossible  to  get  the  stockholders  to  do  anything 
that  was  worth  while  in  an  effective  ^xay  for  the  company, 
and  it  would  be  foohsh  therefore  to  attempt  it  unless  they 
were  prepared  to  go  to  the  length  of  buying  them  out.  That 
involved  a  great  many  things,  and  it  had  always  seemed  to 
him  to  be  better  to  try  and  carry  on  with  the  structure  of  the 
company  as  it  was,  rather  than  face  a  very  complicated, 
and  in  some  respects,  dangerous  result  arising  from  the  com- 
plete re-organisation  of  the  company.  The  attempt  to  estab- 
lish the  company's  credit  in  Spain,  had  been  progressively 
successful,  and  they  would  probably  cause  more  damage  than 
good  by  a  di'astic  re-organisation. 

The  chairman  announced  that  the  total  amount  of  bonds 
represented  at  the  meeting  was  £'2,659,450,  but  the  amount 
required  for  a  quorum  was  over  four  millions,  so  that  there 
was  not  a  quorum  present.  That  being  so,  he  proposed,  under 
the  provisions  of  the  Trust,  to  adjourn  the  meeting  automa- 
tically until  Thursday,  the  29th  December  next,  at  the  offices 
(if  the  Canadian.  General,  &  Finance  Co..  3,  London  Wall 
Buildings,  E.G.,  at  12.15  p.m.,  when  the  meeting  would  be 
purely  formal,  and  the  resolutions  would  be  put  to  the  meeting 
in  any  circumstances. 

The  meeting  accordingly  stood  adjourned  to  the  date  men- 
tioned. 

The  directors,  in  their  statement  just 
issued,  say  that  in  their  last  report  it  was 
indicated  that  early  in  19'20  the  value  of 
the  local  rupee  was  permanently  fixed  at 
2s..  and  it  was  re-named  the  florin.  In 
previous  yearly  accounts  the  local  rupee 
was  treated  as  the  equivalent  of  Is.  4d.,  and  differences  aris- 
ing from  its  increasing  value  appeared  in  the  revenue  account 
as  gain  on  exchange.  In  the  accounts  now  submitted  to  the 
shareholders  the  florin  is  naturally  translated  at  2s.,  and  there 
is  no  large  gain  on  exchange  as  appearing  in  previous  accounss. 
The  result,  however,  of  treating  the  local  unit  as  having  a 
value  of  2s.  instead  of  Is.  4d.  is  an  increase  of  approximately 
50  ijer  cent,  in  the  items  appearing  on  both  sides  of  the 
revenue  account,  which  must  be  borne  in  mind  in  attempting 
any  comparison  with  the  figures  of  previous  years.  The  share 
capital  remains  at  the  same  figure  as  before,  but  the  out- 
standing debentures  have  been  further  reduced  to  £13,000. 
Till-  repairs  and  maintenance  account  for  the  year  is  heavy, 
chiefly  on  account  of  repairs  to  the  auxiliary  steam  plant,  after 
the  exceptionally  heavy  call  upon  its  services  in  the  recent 
years  of  water  shortage.  Dividends  have  been  paid  amount- 
ing to  10  per  cent,  for  the  year,  less  income  tax,  being  at  the 
same  rate  as  in  previous  years.    The  units  generated  were:  — 

1919.  1920. 

By  water  power      1,096,670        1,472,804 

Bv  eteam  power 195,139  167.840 


Nairobi  Klectric 

Power  and 

Lighting  Co., 

Ltd. 


Total       1.291.809       1.640,644 


Motors  connected,  b.h.p. 
Lights  connected,  40-W  equiv.  ... 
Meeting :  London,  December  14th. 


71  f» 
15.752 


''  952 
17,173 


Victoria  Falls  &  Transvaal  Power  Co..   Ltd.— Net  eain- 

iiigs.  including  tho.sc  of  the  Rand  Minos  Power  Supply  Co.. 
Ltd.,  for  the  quarter  ended  September,  1921.  £205,885,  before 
providing  for  taxation  in  South  Africa  and  the  United  King- 
dom. 

Castner-Kellner  Alkali  Co.,  Ltd.— Dividend  of  5  per  cent, 
making  13  per  cent,  for  the  year. 
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Prospectus. — Midland  Counties  Electric  Supply  Co.,  Ltd. — 
Tills  compauy.  which  recently  charged  its  name  from 
the  Tramways  Light  &  Power  Co.,  has  been  offering 
for  sale  M)0,000  seven  and  a  half  per  cent,  mortgage 
debenture  stock  at  90  per  cent.  The  prospectus  con- 
tains a  statement  signed  by  the  chairman,  Lord  Chil- 
ston,  in  which  the  growth  in  the  ]jrnlits  from  1915  to 
1920  is  tabulated.  The  net  prolits  for  1920  (income  tax  paid) 
were  i;53,696,  and  after  paying  debenture  and  loan  interest 
(±'17,645),  the  surplus  for  dividends,  reserve,  &c.,  was  i;36,051. 
For  1921  the  net  receipts  are  estimated  at  £(50,000  at  least, 
and  but  for  the  coal  strike  effects  they  should  have  been 
iSO.OOO.  The  proceeds  of  the  issue  will  be  utilised  for  the 
redemption  of  ±"200,000  8  iier  cent.  Notes  now  outstanding,  for 
discharging  obligations  to  bankers,  and  for  the  general  pur- 
poses of  the  company.  The  list  is  to  be  closed  on  or  before 
December  5th. 

Western  Telegraph  Co.,  Ltd. — The  revenue  for  tlie  year 
ended  ,Iuue  30th,  1921.  was  ±2,073,498,  and  the  working  ex- 
penses were  ±1,024,425.  Debenture-stock  interest  requires 
±32,747;  Income  Tax,  E.P.D.,  and  Corporation  Profits  Tax, 
±306,536;  balance,  ±709,790,  added  to  ±149,410  brought  for- 
ward, making  ±859,200.  There  has  been  triinsferred  to  general 
reserve  ±350,000,  to  the  maintenance  ships'  reserve  fund 
±50,000,  and  to  laud  and  buildings  depreciation  fund,  ±50,000. 
The  distribution  on  the  shares  has  been  10  per  cent.,  free  of 
income  tax,  for  the  year,  and  4s.  per  share,  free  of  income  tax, 
on  96,102  new  shares.  There  is  a  balance  of  ±128,739  to  carry 
forward.    Annual  meeting  held  on  Wedne.sday. 

Eastern  Extension,  Australasia  &  China  Telegraph  Co., 
Ltd. — The  report  for  the  year  ended  December,  1920,  which 
was  submitted  at  the  annual  meeting  on  Wednesday,  shows 
that  the  gross  revenue  was  ±2,614,8'.i5  less  ±744,934  working 
expenses,  and  ±451,307  for  maintenance  of  cables  and  special 
expenditure,  leaving  a  balance  of  ±1,318,584.  After  providing 
±666,138  for  E.P.D.,  Corporation  Tax,  and  Income  Tax,  pay- 
able in  England,  ±30,096  for  interest  on  mortgage  debenture 
stock,  and  ±5,451  on  account  of  expenses  of  issue  of  new 
capital,  there  is  a  balance  of  ±616,898  plus  ±232,440  brought 
forward,  making  ±819,338,  of  which  ±450,000  has  been  put 
to  general  reserve.  After  paying  dividends  of  10  per  cent, 
free  of  income  tax,  and  a  dividend  of  4s.  per  share  free  of 
tax  (jn  the  new  shares,  there  is  a  balance  of  ±80,779  to 
carry  forward. 

A  Swedish  Company. — The  accounts  of  the  Elektriska 
Aktiebolag  Chr.  Bergh  &  Co.,  which  has  'a  share  capital  of 
6,089,000  Kr.,  show  a  loss  of  3,202,000  kr.  for  1920-21  as  con- 
trasted with  a  loss  of  1,131,000  kr.  in  the  previous  year.  The 
loss  is  attributed  to  the  holding  of  extensive  stocks,  doubtful 
claims  arising  from  the  p'receding  year,  and  the  unfavourable 
situation  of  trade  in  conjunction  with  German  competition. 
Having  regard  to  the  uncertainty  of  the  general  economic 
situation,  the  directors  are  unable  at  present  to  put  forward 
any  proposal  for  covering  the  loss,  but  will  submit  a  scheme 
of  reconstruction  as  soon  as  prospects  exist  for  the  consolida- 
tion of  the  position.  Apparently  manufacturing  was  eus- 
pended  during  lue  year,  as  the  receipts  are  reported  at  merely 
26,000  kr.,  most  of  which  were  rents. 

Cape  Electric  Tramways,  Ltd. — For  the  year  ended  June 
30th  there  was  a  prolit  of  ±81,724.  After  providing 
for  debenture  interest,  redemption  of  debentures^  and  includ- 
ing the  balance  brought  forward,  the  net  credit  balance  is 
±60,046.  The  reserve  fund  has  been  credited  with  ±18,000, 
leaving  ±42,046.  A  dividend  of  6  per  cent,  on  the  ordinary 
is  to  be  paid,  leaving  ±12,573  to  be  carried  forward.  After 
protracted  negotiations,  the  Municipality  of  Cape  Town  came 
to  a  decision  not  to  proceed  w-ith  its  proposal  for  acquisition 
of  this  company's  Cape  Town  system.  The  concession  will, 
therefore,  run  on  until  1925,  when  the  question  may  again 
arise 

Greenock  and  Port  Glasgow  Tramways  Co.,  Ltd. — The 
total  receipts  for  1920  were  ±84,518.  After  providing  for  all 
expenses,  including  mortgage  interest,  amounts  payable  under 
agreements,  and  setting  aside  ±6.000  for  renewals,  there  was 
n  surplus  of  ±3,937,  plus  ±216  brought  forward.  The  directors 
propose  placing  to  sinking  fund  for  loan  redemption  ±1.743,  to 
reserve  ±2.000,  leaving  to  be  carried  forward  ±410.  The  result 
does  not  admit  of  payment  of  any  dividend. — Financial  Times. 

Stock  Exchange  Notices. — Dealing's  in  the  following  have 
been  specially  allowed  by  the  Committee  under  Kule  148a  :  — 

British  Thomson-Houston  Co. — ±1,500,(KX)  seven  per  cent, 
mortgage  debenture  stock,  issued  at  92J  per  cent.,  partly  paid 
(and  fully  paid  on  December  1st),  after  issue  of  allotment 
letters. 

Low  Temperature  Carbonisation.— 40.928  ordinary  shares  of 
;£1  each,  fully  paid.  Nos.  200,001  to  240.9'28. 

British  Vacuum  Cleaner  Co.,  Ltd. — .\fter  writing  off 
depreciation  of  plant,  premises,  &c..  ±1,351,  there  is  a  balance 
of  net  profit  of  ±1.008  plus  ±582  brought  forward.  There  has 
been  placed  to  reserve  ±1,0(K),  leaving  to  he  carried  forward 
±590. 

Tube  Investments,  Ltd. — .After  payinc;  the  final  dividend 
on  the  7  per  cent,  preference  shares,  a  dividend  has  been  de- 
clared on  the  ordinary  shares  for  the  year  ended  in  October  at 
the  rate  of  8  per  cent.,  less  ta,x. 


Montreal  Water  &  Power  Co. — Dividend  of  3 J  per  cent. 

for  the    half  year  ended  October   on   preferred   and  commoli 
stocks. 

Canadian  General  Electric  Co.,  Ltd. — Quarterly  dividend 
of  2  per  cent,  on   common   stock,   for   three  months  ending 

Decemlier,  1921. 

Globe  Telegraph  &  Trust  Co.,  Ltd.— Quarterly  dividend  of 

3s.  per  .share  less  tax  on  the  preference,  and  .V,  per  '^hai'-  v' 
on  tiie  ordinarv  shares. 


STOCKS    AND    SHARES. 


Tuesday  Eveni.s'g. 
The  financial  outlook  contiuues  to  be  not  unlike  that  which 
characterised  the  weather  in  the  early  part  of  the  week ;  foggy, 
that  is  to  say;  renderipg  it  difficult  to  "  see  one's  way,"  as 
the  Stock  Exchange  says.  There  is  nothing  very  fresh  in  the 
situation,  Ireland  and  the  foreign  exchanges  being  the  chief 
niggers  in  the  hedge,  while  cheerful  talk  of  improvements  in 
various  trade  conditions  have  been  a  little  tempered  by  the  in- 
evitable disappointments  and  setbacks  that  occm-red,  even  in 
such  industries  as  those  which  are  undoubtedly  working  to- 
wards brighter  days.  Investment  money  is  clamantly  re- 
quired, by  borrowers  who  offer  gilt-edged  stocks  which  are 
taken  with  a  Uttle  less  readiness  than  prevailed  at  the  begin- 
ning of  the  month  by  the  real  investor. 

Having  regard  to  the  striking  success  of  its  new  issue  of 
±1,500,000  7  per  cent,  mortgage  debenture  stock  offered  at 
92i  by  the  British  Thomson -Houston  Co.,  it  was  expected  that 
there  might  be  a  premium  of  2  or  3  points  on  the  stock  when 
the  market  began,  but  the  opening  price  led  off  at  J  discount. 
Next  day,  it  hardened  to  i  premium.  How  the  company  will 
fare  in  the  future  is  a  matter  likely  to  engage  no  little  atten- 
tion from  those  who  are  interested  in  electrical  and  engineer- 
ing concerns,  for^  as  was  mentioned  last  week,  the  company 
did  not' pay  the  dividends  on  its  preference  shares  from  1906  to 
1920  inclusive,  although  the  whole  lot  of  arrears  was  cleared 
off  in  July  last  year.  The  ordinary  shares  also  received  10 
per  cent,  at  that  time,  after  going  without  a  return  for  seven- 
teen years. 

An  issue  of  ten  milhon  dollars  Pacific,  Gas  &  Electric  Co. 
1st  mortgage  6  per  cent,  bonds,  1941,  at  98J  has  just  been 
made.  The  investment  will  probably  appeal  more  to  capitalietg 
in  the  United  States  than  to  those  on  tliis  side.  'Ihe  iiiuiaud 
Electric  Corporation  has  been  offering  ±400.000  7i  per  cent, 
mortgage  debenture  stock  at  96.  Prompt  sub.'icription  led  to  the 
list  being  closed  six  days  in  advance  of  the  full  time  indicated 
by  the  prospectus.  An  issue  of  ±300,000  lelephone  Manu- 
facturing Co.  8  per  cent,  cumulative  income  bonds,  at  96  is 
expected.  Some  of  the  cable  companies'  reports  for  last  year 
are  now  available,  and  make  an  interesting  .showing.  The 
Western  gross  revenue  was  ju.st  over  two  milhon  pounds,  a 
decline  of  ±600,000,  while  the  working  expenses  of  a  little 
over  a  million  sterling  showed  an  increase  of  ±85,000.  The 
company's  bill  for  taxes,  however,  at  ±306,000  is  less  than 
half  that  of  the  preceding  year  and  the  dividend  is  maintained, 
as  already  announced,  at  10  per  cent,  free  of  tax,  the  company 
carrying  forw'ard  a  smaller  balance  to  the  new  year.  The 
Eastern  Telegraph  Co.  has  done  better.  The  gross  revenue 
of  £4,400,000  is  ±320,000  up,  as  compared  with  the 
previous  year.  The  expenses,  however,  advanced  by  half-a- 
miihoii  sterling,  owing  mainly  to  an  .advance  in  salaries  and 
wagos.  On  balance,  the  net  revenue  fell  oft"  by  ±352.000,  but 
owing  to  the  large  amount  brought  forward,  the  company  not 
only  maintained  its  usual  10  per  cent,  free-of-tax  dividend, 
but  placed  half-a-million  to  general  reserve  and  carried  for- 
w.ird  ±316,000,  which  is  about  .±100,000  less  than  that  similarly 
dealt  with  in  1920. 

Ihe  Eastern  Extension  results  are  handicapped  bv  the 
taxes  of  ±066,000,  being  ±250,000  larger  than  those  for  the 
previous  year.  The  depreciation-of-investments  account  gets 
nothing  this  year,  as  against  ±200,000  a  year  ago.  and  the  com- 
pany carries  forward  the  small  amount  of  ±S0.0{X).  The  re- 
sults are  good  enough,  considering  the  times  through  which 
industry  is  passing,  and  cable  stocks  are  amongst  the  very 
few  which  have  shown  hardly  any  depreciation  during  the 
trade  slump  throughout  the  world. 

Marconis  have  gone  back  to  IJ,  and  the  wireless  group  is 
very  quiet. 

Kensington  ordinary,  amongst  electric  lighting  shares,  have 
gained  another  2s.  6d.  at  4i.  County  of  London  at  8  13/16 
are  hett<H-,  but  there  arc  shares  on  offer  at  this  price.  Nottinft 
Hill  preference  have  risen  to  7J,  a  gain  of  58.  Manufacturing 
issues  are  inclined  to  be  dull.  General  Electrics  cased  off  to 
17s.,  English  Electrics  gave  way  to  8s.  Od.  and  Edi-son  1st 
debenture  at  64  is  a  point  down.  Stock  changed  hands  at  63. 
India  Rubbers,  following  upon  the  report  of  last  week,  ehed 
another  1/16  to  lis.  3d.,  though  there  have  been  a  good 
many  buying  orders  in  the  market  on  the  basis  of  lOs.  'to 
lis.    Evidently,  people  recognise  that  the  company  haa  an  ex- 
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cellent  business,  and  it  is  only  a  matter  of  time  before  the 
melancholy  loss,  just  reported,  has  been  wiped  out  and  the 
company  sets  out  in  the  direction  of  prosperity  once  more. 
Babcock  &  Wilcox  at  Ji  are  1/16  higher. 

Metropolitan  Consdidated,  at  24,  has  a  rise  of  10s.,  and  is 
the  only  stock  in  the  Underground  group  to  exhibit  any  trace 
of  vitality.  The  market  is  somewhat  disturbed  by  the  restive 
condition  of  the  London  General  Omnibus  men,  who,  al- 
though they  have  decided  against  a  strike,  seem  to  be  far  from 
satisfied  with  the  new  arrangements  which  the  company  is 
about  to  introduce  in  order  to  meet  the  decrease  in  fares  that 
takes  place  this  week.  Home  Railway  diviiloud  estimates  in 
respect  of  this  year  are  anything  but  exhilarating,  although 
the  underground  is  expected  to  suffer  less  than  the  st^am 
railway  companies. 

Mexican  Utihty  bonds  are  better.  The  American  buying  of 
the  past  few  days  has  spread  beyond  Mexican  Governmeut 
bonds,  and  has  included  within  its  scope  Mexican  Light  and 
Power,  Mexico  Tramways,  and  Mexican  Electric  Light  issues. 
Those  who  are  in  touch  with  Mexican  conditions  aver  that 
President  Obregon  is  faced  with  conditions  more  diflicult  than 
most  people  realise,  owing  to  the  fact  that  corruption  is  declared 
to  be  rife  in  his  country,  in  consequence  of  which  a  consider- 
able proportion  of  revenue  fails  to  reach  the  people  for  whom 
it  is  intended.  Once  the  Mexican  can  be  educated  to  take  a 
more  serious  view  of  responsibility,  it  is  held  that  commerce 
and  industry  will  go  ahead  freely,  and,  in  anticipation  of  this, 
the  speculative  investor  is  laying  in  a  few  stocks  and  bonds 
i)f  the  utility  companies. 

Rubber  shares  remain  firm,  with  a  moderate  amount  of 
liusiness  going  on  in  them.  The  produce  keeps  about  a  penny 
or  so  under  Is.  per  lb.  Armaments  and  kindi'ed  descriptions 
continue  under  the  chastening  influence  of  the  proposals  pro- 
poimded  at  the  Washington  Conference. 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circunistauces. 


SHARE  LIST  OF  ELECTRICAL  CO>*ANIES. 
HouE  Electricity  CoMPANiES. 

Dividend.  Price 

, ' K      Nov.  29,    Rise  or 

1919.  1920.  1921.  fall. 

Brompton  Ordinary 12       12  63  — 

Charing  Cross  Ordinary         ....  7         8  4J  — 

do.      do.           do.       4§  Prcf.    . .  4J       4»  9i  — 

Chelsea 4         6"  3|  — 

City  of  London 13       14  26i9  — 

do.        do.         6  per  cent.  Pref . . .  6         6  17/6  — 

Connty  of  London        8         8  8f;}  -(-   ^V 

do.             do.    5  per  cent.  Pref.. .  6         6  7J'  — 

Kensington  Ordinary 7         9  4|  +  J 

Liondon  Electric 2i        2J  1  _ 

do.          do.        6  per  cent.  Pref...  6'        6  8  — 

Metropolitan       6         7  SJ  — 

do.                   4iper  cent.  Pref...  H       41  2iJ  — 

St.  James'  and  Pafl  Mall       . .        . .  12       12  6f  — 

South  London 6         7  3g  — 

South  Metropolitan  Pref 7         7  16/3  — 

Westminster  Ordinary 10        10  6|  — 

TklEHRAPHS  ANI>  TeIiEPHONES. 

Anglo-Am.  Tel.  Pref 6          6  82*  — 

do.              Def li        IJ  17'  - 

Chile  Telephone           6         fi  6J  — 

Cuba  Sub.  Ord 7         7  7  — 

Eastern  Extension        10        10  165  — 

Eastern  Tel.  Ord 10        10  I6ll  —I 

Globe  Tel.  and  T.  Ord 10        10  16|  — 

do.        do.         Pref 6         6  9i  — 

Great  Northern  Tel 22        24  25  — 

Indo-European 10        10  30  — 

Marconi 25        15  1^  -  Jj 

Oriental  Telephone  Ord 12        12  2  — 

United  B.  Plate  Tel 8         8  6},1  — 

West  India  and  Panama        . .  Nil     Wl  6/-  — 

Western  Telegraph 10        10  161  —J 

Home  Rails. 

Central  London  Ord.  Assented       ..44  49^  — 

Metropolitan 1}       li  24  +  i 

do.          District Nil      Nil  16  — 

Underground  Electrio  Ordinary     . .  Nil      Nil  IJ  — 

do.            do.        "A"..        ..  Nil      Nil  B/-  — 

do,            do.    Income..        ,.  4         2  65^  — 

Foreign  Tiiams,  Ac. 

Anglo-Arg.  Trams,  First  Pref.        . .  6i      12*  2$  — 

do.           do.       and  Pref.          . .  Nil       5J  2^  — 

do.           do.       6  per  cent.  Deb.  5         5  Su  +  J 

Brazil  Tractions          Nil      Nil  29  —1 

British  Columbia  Elec.  Kly.  Pfce...  6         5  58  — 

do.          do.           Preferred  ..  6       93/-  51  — 

do.           do.           Deferred   ..  3     124/-  56i  48* 

do.           do.           Deb.          ..  4+       4J  60  +1} 

Mexico  Trams.  5  per  cent.  Bonds  . .  Nil      Nil  .53*  +li 

do.       do.  6  per  cent.  Bonds  . .  Nil      Nil  27j  +lj 

Mexican  Light  Common                 ..  Nil      Nil  10  — 

do.             Pref Nil      Nil  25  — 

do.            1st  Bonds     ..        . .  Nil       6  57i  -t'4 

MAKCFACTlHIi.O  COMPANIES. 

Babcocli  &  Wilcox       IB       16  2iJ  -f  ,V 

British  Aluminium  Ord 10        10  14/i  — 

British  ToBulated  Q»d.                        ..  16        IB  H 

Callenders           16       16  19 

CiPref 6*        61  18/9  - 

Crompt..ii  Ord 10        10  14/8  — 

Bdison-Bwan        iq        —  5/8  ~ 

do.      do.    5  per  cent.  Deb.       ..  5         5  64  —1 

RIcctrIc  Construction 10        10  17/6  — 

English  Electric           g         g  8/9  _i;3 

J°-   Tw  .  ^'"^ "         »  W»  — 

Gen.  Elec.  Pref 6»       6*  17/-  — 

do.        Ord 10       10  17/-  -63. 

HenUy  I.^,        15  u  _ 

do.     4iPref.  ..  44       4*  at  — 

India-Rubber     ..  10       _  a  — 

Met-Vlokers  Pref.  8         8  IfJ  — 

Siemens  Ord 10       10  l\  

Telegnph  Con 20       30  31)  — 

*  DiTldnidf  paid  (rae  o(  Income  Tax. 
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CHEMICALS.    SkO, 

Latest 
Prioe. 

Fortnight's 
Inc.  or  Deo, 

M  Aold,  Oxslio 

per  lb. 

9d. 

a  Ammoniao  Sal           

per  ton 

£66 

a  Ammonia,  Muriate  (large  cryetal) 

„ 

£58             { 

a  Bisulphide  of  Carbon 

„ 

a  Bora^ 

„ 

dCSl 

a  Copper  Sulphate       

£80 

a  Potash,  Chlorate       

per  lb. 

6id. 

a       1,        Perohlorate 

bd. 

a  Shellac 

per  owt 

£17 10s. 

a  Sulphur,  Sublimed  Flowers 

„ 

£15 

a        „         Lump          

£14             ' 

a  Soda,  Chlorate           

per  lb. 

Yi 

a     „      Crystals          

a  Sodium  Bichromate,  oafika 

per  ton 

per  lb. 

64d. 

METALS.    <tc. 

p  Balihitfs  Metal  and  Aiiti-trictioii 

Metal - 

Grade  I      . .                    ..       per 

ton  net 

flBI) 

Grade  11 

,, 

i'US 

Grade  111 „ 

£71 

c  Brass  (rolled  metal  2"  to  19"  basis) 

per  lb. 

llJjd. 

c      „      Tubes  (solid  drawn) 

1/OJ  to  1/OJ 

c      „       Wire,  basis 

„ 

lljd. 

c  Copper  Tubes  (solid  drawn) 

1/2J 

c       „       Bars  (best  selected) 

per  ton 

£101 

£101 

£101 

£70  151. 

6/-' 

c       „       Rod     

d       „       (Electrolytic)  Bars 

.11-. 

d       „                 „            Sheets 

„ 

£146  lOs. 

d      „                 „             Wire  Rods. 

£93  15s. 

5/. 

nc. 

d      „                 „            H.O.  Wire. . 

per  lb. 

"i^d. 

■fed. 

inc. 

b/b 
8/. 
2/9 

a  German  Silver  Wire 

„ 

b  Gntta-peroha,  fine 

„ 

12/6 

b  India-rubber,  Para  fine 

l/2i 

}d. 

inc. 

/  Iron  Pig  (Cleveland  Warrants)   . . 

per  ton 

Nom. 

/     „    Wire,  galv.  No.  8,  P.O.  qual 

„ 

£29 

t  Lead,  EngUsb  Pig 

„ 

£27 

85/- 

inc. 

g  Mercury           

per  hot. 

£10  5s.  to  £10  lOs. 

10/-  to 

16/- inc. 

e  Mioa  (In  original  oases)  small     . . 

per  lb. 

8d.  to  8/- 

e      „            ,.              „       medium . 

„ 

4/-  to  8/- 

e      „             .,              1.       large 

„ 

10/-  to  30/-  &  up 

p  Phosphor  Bronze,  plain  castings. 

1/2   . 

p          „             „  drawn  bars  and  rod 

1/4? 

fl         „            „  rolled  strip  &  shoe 

,j 

l/4l 

P           „               ,.  \Virr 

1/5* 

d  SiUoium  Bronze  Wire 

per  lb. 

1/2J 

id- 

dec. 

r  Steel,  Magnet,  in  bars 

„ 

l/t> 

a  Tin,  Block  (English) 

per  ton 

£161  10s. 

'£410s.  to£Sin 

a    „      Wire,  Noa.  1  to  16      .. 

per  lb. 

3/6 

p  White  Anti-friotion  Metals 

per  ton 

£66  to  £276 

1 

a  a.  Boor  &  Oo, 
c  Thos.  Bolton  ASons,  Ltd, 
d  Frederick  Smith  &  Oo, 
e  F.  Wiggins  &  Sons. 
/  India-Rubber,  Gutta-Peroha  and 
Telegraph  Works  Oo„  Ltd, 


(jaotatlons  supplied  by— 

g  jEunes  &  Shakespeare, 

b  Edward  Till  &  Oo, 

/  Boiling  &  Lowe, 

/  RIobard  Johnson  &  Nephew,  Ltd, 

a  P.  Ormlston  &  Sons. 

p  C.  Clitford  ,V  Son,  Ltd. 


r  W.  F,  Dennis  a  Uo.. 


Electric  Motor  Vans  in  Sweden. — The  Swedish  State  Rail- 
way avithorities  recently  asked  the  Government  for  permission 
to  purchase  from  abroad  electric  motor  vans  for  the  transport 
of  travellers'  luggage.  Objections  to  the  placing  of  the  order 
outside  the  country  were  raised  by  the  A.  B.  Svea,  and  to 
these  the  State  Railway  authorities  have  now  issued  a  reply. 
They  state  that  they  were  not  aware  that  the  A.  B.  Svea  pro 
duced  vans  such  as  were  proposed  to  be  acquired,  but  in  the 
middle  of  October  the  former  asked  the  latter  to  submit  n 
tender  for  the  supply  of  such  vehicles.  No  reply,  however, 
has  yet  been  received.  The  railway  authorities  state  that  they 
have  learned  privately  that  the  A.  B.  Svea  was  endeavouring 
to  get  an  offer  from  America.  As  the  firm  were  unable  to  pre- 
sent the  particulars  asked  for,  the  railway  authorities  recom- 
mend that  no  action  should  be  taken  with  regard  to  the  firm's 
objections. 

Water  Power  in  Scotland. — Reporting  to  the  Edinburgh 
Chamber  of  Commerce  on  the  British  Association  meetings, 
and  particularly  with  regard  to  then  se  of  water  power  in  Scot- 
land, Mr.  I.  Cockburn  Miller  said  the  Water  Power  Resources 
Committee  of  the  Board  of  Trade  had  strongly  recommended 
that  additional  facilities  should  be  provided  in  technical 
colleges  and  universities  for  the  study  of  hydro-electric  devel- 
opment, and  as  the  result  of  the  Committee's  representations 
it  had  been  decided  to  initiate  a  chair  of  hydro-electric  engi- 
neering in  some  chosen  university.  Edinburgh  was  the  most 
favourable  place  for  this,  and  he  suggested  that  they  should 
select  a  committee  of  engineers  to  promote  the  idea.  It 
was  agreed  that  the  directors  should  take  the  matter  into 
consideration. 

Rayleigh  Memorial. — The  memorial  tablet  to  the  late 
Lord  Rayleigh  executed  by  Mr.  Derwent  Wood,  R.A..  was 
unveiled  io  tne  North  'Transept  of  Westminster  Abbey  on 
Wednesday  last,  the  anniversary  day  of  the  Royal  Society. 
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EXPERT     EVIDENCE. 


[Ky     A     Legal     Contributor.] 


I\  :i  riTonf  CMS!'  Iu'ldi-f  llic  Hciiisf  111'  liiii'd.s  (^AUoniey- 
CciuTal  /',  (Vii-v  |{riiflici-s)  tlicir  lurfMiips  Imd  hdinething 
111  sav  aliout  tliL'  evidence  of  expert  witnesses.  It  was 
iicressai-y  li)  determine  what  caiised  a  colliery  diiinii  oi- 
slag  heap  to  slide  down  into  a  valley  and  cause  damage 
to  the  property  of  tlie  plaintiffs.  Much  depended  upon 
the  evidence  of  certain  eminent  engineers  and  geologists 
who  were  called  as  witnesses  on  either  side. 

Lord  Haldane,  having  discussed  the  various  tiieories 
put  forward,  said,  in  the  course  of  his  judgment  :  "  The 
conclusion  to  wdiicli  I  have  come  is  one  which  is  con- 
sistent with  the  scientific  evidence,  and  it  appears  to 
me  to  be  the  only  one  which  is  borne  out  by  the  chrono- 
logy of  what  was  observed."  Lord  Atkinson  said — re- 
ferring to  the  evidence  of  one  witness:.  "  However  emi- 
nent ail  expert  may  be,  he  cannot  make  an  effect  precede 
its  cause,"  while  Lord  Shaw,  commenting  upon  the 
somewhat  involved  testimony  of  another  witness,  said  : 
"  If  the  theory  of  this  learned  man  be  sound,  it  is  ex- 
tremely dif^cult  to  see  why  what  happened  could  ever 
have  happened." 

It  might  be  inferred  from  these  expressions  of  opinion 
that  judges  are  apt  to  speak  contemptuously  of  scientific 
evidence;  but  this  is  not  so.  For  one  expert  whose 
evidence  is  ignored,  there  are  ten  whose  testimony  is 
received  and  acted  upon  by  tlio  tribunal  before  which 
tliey  have  been  summoned  as  witnesses.  Without  tliem, 
it  had  been  impossible  in  many  cases  to  do  justice 
between  the  parties. 

The  truth  is,  of  course,  that  although  they  may  not 
often  admit  the  fact  in  public,  those  who  preside  over 
our  judicial  tribunals  cannot  get  on  without  the  expert 
witness.  He  is  not  necessarily  a  scientific  man,  yet,  in 
point  of  fact,  expert  testimony  is  mainly  required  in 
cases  of  a  technical  character,  which  may  be  of  infinite 
complexity.  There  is  no  scientific  matter  which  may 
not  have  to  be  discussed  in  courts  of  justice.  One  re- 
calls the  case  in  which  a  secret  chemical  process  used  in 
photography  formed  the  subject  of  an  action.  Counsel 
for  the  plaintiff  asked  that  the  general  public  might  be 
excluded  from  the  court,  or  the  process  might  be  re- 
vealed. "rYes,"  said  the  judge,  not  appreciating  per- 
haps that  his  Vvords  might  have  a  double  meaning,  "  the 
case  ought  certainly  to  be  tried  in  camera." 

The  evidence  of  a  scientific  man  is  only  "  ejcpert  " 
when  it  involves  a  question  of  opinion;  otherwise  he  is 
a  mere  witness  to  facts.  Suppose,  for  example,  he  is 
describing  the  result  of  experihients  conducted  by  him- 
self, he  gives  an  answer  to  a  question  of  fact.  If,  how- 
ever, he  is  asked  what  would  be  the  chemical  effect  of 
mixing  substance  A  with  substance  B,  his  answer  is 
that  of  an  expert  witness. 

The  importance  of  expert  evidence  varies  according 
to  the  tribunal  before  which  it  is  adduced.  For  ex- 
ample :  An  "  ordinary  "  (using  the  word  in  no  invidious 
sense)  judge  will  probably  not  be  familiar  w^ith  elec- 
tricity in  all  its  many  applications  to  the  needs  of  man- 
kind. He  may-  not  even  imderstand  *ny--of  the  terms 
which  run  so  easily  off  the  tongue  of  an  electrical  engi- 
neer. Once  in  half  a  century,  perhaps,  we  have  a  judge 
like  the  late  Lord  Moulton  who  was  a  veritable  encyclo- 
pedia of  scientific  knowledge;  but  his  was  an  intellect 
of  the  rarest.  It  nuiy  be  assumed  that  ip  every  technical 
case  the  judge  will  welcome  the  expert  witness  if  only 
to  enable  him  to  understand  the  nature  of  the  question 
which  it  is  his  duty  to  determine.  But  there  are  some 
tribunals  before  which  it  were  superfluous  to  call  ex- 
perts.    Thus  the  Electricity  Commissioners  require  uo 


guidance  on  Iccluiicui  pouiU,  al  an)  lule,  iioui  clec- 
rriial  engineers.  Indeed,  iifithing  w  as  more  remarkable 
in  tlie  recent  inquiry  conducted  t>y  these  gentlemen  at 
the  Institution  of  Electrical  Engineers  than  the  way  in 
which  counsel  appearing  for  th&.  various  parties  were 
left  far  behind  by  the  members  of  the  tribunal  wheki 
"  the  technical  (juestiou  "   was  before  the  court.  > 

Between  the  two  extremes  above  mentioned  there  Is 
every  variety  of  tribunal  which  may  or  may  not  require 
the  assistance  of  the  expert.  That  judges  require  tech- 
nical aid  from  someone  has  been  recognised  more  tha(n 
once  by  the  legislature.  The  Admiralty  Court  sits  with 
nautical  assessors;  all  judges  have  power  to  sumnujn 
assessors  if  so  minded,  while  judges  of  county  courts 
frequently  sit  with  medical  assessors  when  deciding 
Workmen's  Compensation  cases. 

One  difficulty  which  besets  the  scientific  man  sum- 
moned as  a  witness  is  that  he  does  not  know  what  degrpe 
of  ignorance  or  knowledge  he  is  to  attribute  to  'fLe 
court.  If  he  assumes  that  the  judge  knows  nothing,  say, 
of  electricity,  and  begins  at  the  beginning,  he  may_pe 
hauled  up  for  wasting  the  time  of  the  Court.  If  te 
assumes  the  judge  knows  all  about  the  subject,  he  may 
again  be  accused  of  wasting  the  time  of  the  Court  in 
talking  of  things  which  no  one  present  understands  but 
4iini«elf.  As  a  general  rule,  the  legal  adviser  of  the 
party  on  whose  behalf  the  witness  has  been  summoned, 
will  be  able  to  tell  him  something  as  to  the  extent  of  the 
judge's  scientific  knowledge.  But  even  he  may  not  be 
able  to  do  this;  and  some  of  our  judges  have  the  two 
faculties  of  concealing  their  ignorance  and  of  acquiring 
knowledge  developed  in  a  very  marked  degree. 

The  writer  recalls  an  observation  made  to  him  by  one 
of  the  experts  who  gave  evidence  in  the  celebrated  Mar- 
coni case  which  was  tried  some  years  ago  by  Lord  Parker, 
when  he  was  a  judge  of  the  Chancery  Division.  On  being 
asked  whether  the  judge  was  able  to  understand  the 
evidence,  he  said:  "  When  I  left  the  Court,  after  hear- 
ing the  judgment,  I  was  convinced  that  there  was  no 
expert  who  had  a  better  know-ledge  of  the  scientific 
points  discussed  than  Mr.  Justice  Parker  1  "  This  is 
the  more  remarkable  when  it  is  mentioned  that  the 
learned  judge  was  a  classical  scholar  who  had  never  had 
any  scientific  training  in  his  youth. 

One  of  the  principal  functions  of  the  expert  witness 
falls  to  be  discharged  before  he  goes  into  Court  at  all. 
He  has  to  coach  learned  counsel  in  the  scientific  aspects 
of  the  case.  Some  members  of  the  Bar  who  make  a 
speciality  of  technical  cases  will  re([uire  little  teaching; 
Ijut  there  are  others  who  are  prone  to  get  lost  among 
technical  terms  and  phrases  unless  their  meaning  is 
explained.  To  give  that  explanation  is  the  duty  of  the 
expert  in  consultation.  He  will  generally  find  his  pupils 
very  apt  to  imbibe  instruction.  He  ought  to  tell  theiri 
enough  to  enable  them  to  expound  first  principles  to  the 
judge.  There  is  one  rule  wliich  the  expert  should  keep 
firmly  in  mind  when  he  gets  into  Court:  he  must  never 
act,  or  even  appear  to  act,  as  advocate  for  the  party 
who  has  called  him  as  a  witness.  If  the  judge  once  gets 
the  idea  that  a  witness  is  advocating  the  cause,  he  is 
more  than  likely  to  discount  the  whole  of  his  evidence. 

Nor  should  the  export  be  over-confident.  Modesty  is 
atr  all  times  becoming.  The  story  is  told  of  a  witness 
who  was  asked  whether  Mr.  A.  B.  was  not  the  most 
eminent  engineer  in  London! 

"  No,"  said  the  witness. 

Upon  this  the  judge  intervened:  "  Wwild  you  mind 
telling  me  who  is  the  most  eminent  engineer  in  Lon- 
don?" 

■'  I  am,  my  Lord,"  was  the  reply. 

To  someone  who  subsequently  criticised  his  conduct, 
ho  explained  that,  as  he  was  on  oath  in  the  witness-box, 
he  had  felt  bound  to  speak  the  truth  1 
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REFRIGERATING     PLANT. 


Few  loads  appeal  so  directly  to  the  electricity  supply 
engineer  as  an  ice-making  plant,  for  this  is -an  industry 
■which  is  at  its  fullest  activity  in  the  summer  and  at  its 
the   winter.       Moreover,    a   considerable 


minimum 


I'l. 


1  — Tcr-M  vKixc,  Tanks. 


amount  of  power  is  required .  as  will  be  gathered  from 
tlie  following  particulars  of  a  large  ice  factory  in  a 
Xortli-East  Coast  town. 

Power  is  derived  from  the  Corporation  mains  at  6,600 
volts,     3-phase,    50     cycles, 
and    is  transformed   on    the 
premises  to  440  volts.     The 
refrigerating  apparatus 

work  on  the  direct-expan- 
sion principle,  and  were  in- 
stalled by  the  Pluperfect 
Refrigerating  Co.,  of  Man- 
chester, the  compressors 
being  made  by  The  Light- 
foot  Refrigerator  Co.,  Ltd., 
London ;  each  of  the  main 
compressors  is  belt  driven 
by  a  250-h.p.  motor,  the 
actual  power  required 
averaging  about  200  h.p. 
When  the  plant  is  working 
at  full  cajjacity,  the  aggre- 
gate load  averages  about 
520  h.p.,  including  the 
power  required  by  the 
auxiliary  compressors,  cir- 
culating pumps,  crushing 
macliinery,   <fec. 

Fig.  1  shows  part  of  the 
freezing  apparatus  and  the 
open  wiring  on  the  wall, 
while  fig.  2  shows  the  main 
switchboard  and  some  of 
tlie  Kiiialler  motor-driven 
machine.^,  with  a  snow-dad 
f)ipe  connected  with  a  refri- 
gerating    machine.       Here 

again  the  wiring  forms  a  noteworthy  feature,  consisting 
not  of  lead-covered  cable  as  might  be  supposed,  but  of 
"  C.T.S."  cable,  supplied  by  the  St.  Helens  Cable  and 
Rubber  Co.,  Ltil.,  of  Warrington.  The  use  of  this 
class  of  cable  was  due  to  the  experience  gained  in 
similar  circumstances  by  the  Park  Electrical  and  Engi- 
neering  Co.,    of   Manchester,   which  specialises   in  this 


class  of  work,  and  which  designed  and  carried  out  the 
whole  of  the  electrical  installation.  The  conditions  of 
extreme  cold  which  are  met  with  in  ice-making  installa- 
tions are  very  severe  in  their  effects  upon  cables  and 
wiring,  but  the  Park  Electrical  and  Engineering  Co., 
having  used  St.  Helens  C.T.S.  cable  with  satisfactory 
results  in  other  installations  wliere  varying  temperatures 
and  severe  conditions  were  encountered,  carried  out  the 
whole  of  the  wiring  with  this  material,  without  any  fur- 
ther protection  than  its  own  sheathing. 

Between  the  transformer  and  the  main  switehboanl 
there  is  a  run  of  about  150  ft.  of  two  cables  in  parallel, 
each  of  which  consists  of  three  cores  of  0.5  sq.  in.,  and 
one  core  of  0.25  sq.  in. ;  these  are  believed  to  be  amongst 
the  largest  C.T.S.  cables  of  this  description  manufac- 
tured up  t;o  the  present,  being  3J  inches  in  diameter 
overall. 

The  lighting  installation  comprises  some  150  points, 
split  between  the  three  phases  and  the  neutral  tlirough 
three  single-pole  switches  and  fuses  on  the  main  board, 
and  controlled  by  acid-proof  switches  provided  in  the 
various  departments.  As  shown  in  the  illustrations,  the 
wiring  is  carried  on  cleats  throughout  tlie  installation. 

The  switchboard  is  equipped  with  one  900-ampere 
main  oil  switch,  and  five  circuit  oil  switches  which  con- 
trol the  circuits  running  to  the  various  motors. 

A  few  words  regarding  the  process  employed  may  be 
of  interest.  No  brine  is  used  in  this  system,  anhj'drous 
ammonia  being  itself  the  cooling  agent.  The  com- 
pressors bring  the  gaseous  ammonia  up  to  a  pressure  of 
140  or  160  lb.  per  sq.  in.  At  this  pressure  the  gas 
passes  to  a  condenser  in  which  it  is  liquefied,  the  latent 
heat  being  removed.  The  liquid  ammonia  is  then 
allowed  to  flow  through  the  expansion  coils  of  the  ice- 
making  tanks,  where  it  absorbs  heat  from  the  water  and 
again  reaches  the  gaseous  state.     This  gas  is  again  taken 
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in  by  the  compressor  and  the  cycle  is  repeated.  One 
advantage  which  this  system  possesses  over  the  ordinary 
brine  process  is  the  speed  with  which  the  ice  blocks  can 
be  released  and  removed.  This  is  effected  by  reversing 
tlie  direction  of  the  liquid  ammonia  through  the  freezing 
pijjes  of  the  tank,  Avhich  quickly  causes  a  movement  of 
the  pipes  away  from  the  ice. 
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THE    FEDERATION    OF    BRITISH     INDUSTRIES. 


The    Annual    Meeting. 


The  annual  general  meeting  of  the  Federation  of  British  In- 
dustries was  held  at  the  B.otel  Gecil  on  Wednesday,  Novem- 
h,n-  tiir-d. 

Sir  W.  Peteu  Rylands,  the  retiring  president,  surveying  the 
work  of  the  Federation  during  the  past  year,  said  he  was 
(•onvinc(^d  that  the  present  world-wide  prestige  of  the  Federa- 
tion was  attributable  to  the  policy  which  it  had  consistently 
pursued.  It  had  not  aimed  to  achieve  its  ends  by  wielding 
the  big  stick.  They  claimed  that  industry,  and  consequent 
employment,  was  the  tirst  interest  of  the  State.  Tljey  claimed 
that  manufacturers  had  the  greatest  practical  experience  on 
this  subject,  and  that  their  views  were  therefore  entitled  to 
.serious  consideration,  if  expressed  with  reason,  moderation, 
and  with  due  regard  to  the  general  interests  of  the  com- 
munity. They  could  not,  however,  expect  to  have  it  all  their 
own  way.  Sometimes  they  might  not  be  right.  At  others 
theii-  views  might  be  over-ridden  by  poUtical  considerations, 
and  they  might  be  able  to  indulge  in  the  cold  comfort  of 
being  able  to  say  :  "  We  told  you  so,"  when  the  wisdom  of 
their  view  was  proved  by  the  event,  and  the  adoption  of  a 
contrary  policy  attended  with  misfortune,  pos.sibly  disaster. 
Such  a  case  he  believed  to  be  presented  by  the  unfortunate 
linancial  polic>'  of  the  Government.  The  Federation  ad- 
dressed a  serious  warning  to  the  Chaniellor  of  the  Exchequer 
18  months  ago,  when  he  proposed  to  increase  the  rate  of 
B.P.D.,  and  also  to  institute  a  new  burden  upon  indu.stry  in 
the  form  of  the  Corporation  Tax.  They  were  confident  that 
both  steps  were  unwi.se.  He  was  disposed  at  the  time  to 
think  that  the  Chancellor  was  inclined  to  waver  on  the  point, 
but  political  considerations  were  irresistible.  No  doubt  at 
that  time  industry  had  been  enjoying  a  period  of  remarkable 
prosperity,  and  the  official  mind  was  disposed  to  attribute  the 
views  of  the  Federation  to  unwarranted  pessimism.  It  might 
be  an  exaggeration  to  attribute  the  nation's  troubles  to  the 
heavy  burden  then  laid  upon  industry,  but  he  had  no  hesita- 
tion in  saying  that  the  result  had  been  to  increase  those 
troubles  and  to  aggravate  most  seriously  the  difficulties  which 
would  come  before  the  nation  in  the  immediate  future.  The 
Government  had  squeezed  industry  financially  dry,  and  by 
the  operation  of  the  income  tax  based  on  three  years' 
average  profits,  many  companies  would  be  hard  pressed  to 
meet  their  commitments  during  the  next  few  years,  except 
by  inroads  into  their  capital.  Nothing  could  be  more  calcu- 
lated to  hamper  demand  and  depress  trade.  The  outlook  was 
serious,  and  in  the  absence  of  world-wide  trade  revival,  of 
which  at  the  present  tune  there  appeared  but  small  prospect, 
the  Chancellor  of  the  Exchequer  would  be  well  advised  to  re- 
trace his  unfortunate  step,  as  far  as  possible,  and  to  lighten 
the  burden  upon  industry  at  all  costs.  Taxation  must  be 
paid  out  of  production,  and  with  the  nation's  productions  far 
below  the  normal  level,  the  taxable  capacity  of  the  nation 
was  more  than  proportionately  reduced.  Industry  was  the 
engine  which  drove  the  ship  of  State,  and  they  could  hken 
it  to  an  internal-combustion  engine  in  that  any  serious  over- 
load was  followed  by  an  aetual  reduction  in  power.  It  was 
no  use  trying  to  carry  a  burden  heavier  than  could  be  borne. 
The  result  must  be  a  reduction  in  production,  and  so  make  the 
burden  even  more  intolerable.  It  was  wiser  to  recognise  that 
the  country  was  passing  through  a  period  of  extraordinary 
difficulty,  and  believing  it  to  be  temporary  only,  the  safety 
of  the  ship  of  industry  was  of  far  greater  moment  than  to 
carry  the  cargo  into  port.  These  views  were  widely  held  by 
manufacturers  who  realised  better  than  any  the  difficulties 
with  whicli  they  had  to  contend  in  maintaining  their  output, 
and  they  agreed  that  even  at  the  risk  of  the  charge  of  being 
actuated  by  selfi.sh  motives,  the  Federation  should  press  on 
the  Government  the  wisdom  of  pursuing  a  financial  pohcy 
which,  even  if  for  the  moment  economically  un.sound,  was  iu 
the  true  national  interest  and  a  practical  expedient.  They 
should  be  no  less  insistent  on  the  need  for  drastic  economy 
in  the  Government  service.  He  appreciated  the  action  of 
the  Chancellor  of  the  Exchequer  in  affording  them  oppor- 
tunities of  conferring  with  the  officials  at  Somerset  House  on 
points  of  administration  and  detail  which  proved  of  great 
help  to  manulacturers.  Of  such  points  possibly  the  most 
difficult  was  that  in  connection  with  the  valuation  of  stocks 
for  the  purposes  of  E.P.D.,  and  he  hoped  that  the  settlement 
arrived  at  of  giving  all  firms  an  opportunity  of  re-valuing 
theu-  stocks  as  on  August  31st  was  generally  regarded  as  a 
fair  compromise  and  as  removing  to  a  large  extent,  if  not 
altogether,  the  great  injustice  which  manifesUy  must  have 
attended  the  incidence  of  E.P.D.  in  its  original  foim. 

Sir  Peter  referred  to  the  transport  problem  and  to  the 
conferences  of  the  F.B.I,  with  the  Government  Department 
concerned  therewith. 

In  conclusion,  Sir  Peter  Eylands  thanked  the  members  of 
the  Federation  for  their  splendid  support  during  his  two  years 
of  office.  The  responsibility  had  been  a  heavy  one,  as  manu- 
facturers differed  in  opinion  as  much  as  less  distinguished 
people.  In  laying  down  his  office,  he  could  say  of  the  Federa- 
tion that  it  was  an  instrument  of  incalculable  value  for  the  ex- 
pression of  the  views  of  industry,  and  if  the  manufacturers  of 


the  country  continued  to  give  to  the  Federation  whole- 
hearted moral  and  material  support,  it  would  never  be  again 
a  reproach  to  this  country  that  the  most  vital  interest — that 
of  production — was  alone  silent  in  the  councils  of  the  nation. 

Col.  O.  C.  Armstronii  (Greenwood  &  Bafley,  Ltd.,  I«eds) 
was  unanimously  elected  president,  and  among  the  new  vice- 
presidents  elected  was  Sir  Tom  Callender. 

Tlie   annual  report   was  placed   before   the   meetmg   and 
adoi>ted  without  di.scu.ssion,  as  was  the  balance  sheet. 

After  consideration  of  some  matters  of  purely  domestic  in- 
terest, the  remainder  of  the  meeting  was  taken  up  with  a 
discussion  of  two  reports  by  Committees  of  the  Federation. 
To  be  more  precise,  it  should  be  said  that  the  bulk  of  the 
time  was  occupied  by  a  review  of  these  reports  by  Sir  Peter 
Rylands,  and  a  little  discu-ssiou.  The  Federation  has 
appointed  two  Committees  to  deal  respectively  with  trade 
depression  and  German  reparations;  regarding  the  latter 
it  is  claimed  the  manufacturers  of  the  country  have  a  special 
claim  to  be  heard.  The  object  m  both  cases  is  to  place  re- 
commendations before  the  Government. 

The  Committee  which  is  considering  trade  depression  ad- 
vances the  argument  that  the  pohcy  of  Great  Britain  sinci- 
the  war,  of  a  gradual  restriction  of  currency  with  the  eventuj  I 
object  of  reintroducing  the  pre-war  gold  standard,  has  proved 
not  to  be  the  right  one,  and  the  unhappy  position  of  industry 
as  a  result  has  been  still  further  aggravated  by  excessive 
taxation,  as  mentioned  in  Sir  Peter  Eyland's  opening  remarks. 
It  is  urged  that  the  prime  nece-ssity  at  the  present  time  is  not 
so  much  a  return  of  the  world's  currencies  to  any  particular 
standard  of  value,  or  even  to  any  particular  ratio  to  gold,  aa 
the  achievement  of  stability  at  the  earhest  practicable 
moment.  The  Committees'  views  are  well  stated  in  the  follow- 
ing paragraphs:  — 

"  We  believe,  therefore,  that  an  effort  must  be  made  to 
arrive  by  agreement  at  some  internn  arrangement  which 
would  provide  for  a  reasonable  degree  of  stabiUty  of  the 
principal  currencies  in  relation  to  commodities,  even  if  this 
stability  could  only  be  maintained  for  a  period,  and  required 
periodic  readjustment.  In  view  of  the  experience  of  the  con- 
ferences and  negotiations  of  the  past  few  years,  it  seems'  to 
us  highly  improbable  that  such  an  agreement  can  be  reached 
in  the  near  future  by  any  conference  betw-een  Governments. 
The  interests  which  they  represent  are  necessarily  so  varied 
and  so  divergent,  and  the  responsibilities  of  the  Governments 
themselves  so  complex,  that  it  is  difficult  for  them  to  arrive 
at  any  practical  decision  until  that  decision  already  has  the 
support  of  a  considerable  and  inUuential  body  of  opinion. 

"  We  would  suggest,  therefore,  that  discussions  should  be 
initiated  between  the  manufacturers  of  the  various  countries 
in  the  hope  of  reaching  some  definite  suggestions  as  to 
policy  which  could  be  urged  upon  the  various  Governments 
with  the  support  of  the  bulk  of  industrial  opinion  in  the 
countries  concerned.  We  suggest  that  these  discussions 
should  be  initiated  between  manufacturers,  since  the  funda- 
mental interests  of  manufacturers  in  most  countries  are  identi- 
cal on  this  question,  and  because  the  existence  of  highly 
developed  and  comprehensive  manufacturers'  organisations  iu 
ino.st  countries  renders  consultations  between  them  on  the 
whole  easier  than  consultation  between  other  gi-oups  of 
interests.  As  a  first  .step  we  should  recommend  that  consul- 
tation should  take  place  between  the  manufacturers  of  this 
country  and  of  the  United  States,  and  if  these  could 
reach  agreement  on  any  jxilicy  which  would,  in  their  opinion, 
benefit  the  industries  of  the  two  countries,  further  meetings 
might  be  arranged  between  British  and  American  manufac- 
turers and  the  representatives  of  the  manufacturers  of  the 
other  leading  countries. 

■■  We  recommend,  therefore,  that  the  Federation  should  at 
once  ascertain  the  views  of  the  leading  American  manufac- 
turers' organisations  as  to  the  desirability  of  such  a  discussion 
as  we  have  suggested.  If  these  views  are  favourable  a  con- 
ference should  be  arranged,  either  in  this  country  or  America, 
it  being  understood  that  the  primary  object  of  such  a  con- 
ference would  lie  to  endejivour  to  arrive  at  some  policy  wuich 
could  be  advocated  by  the  manufacturers  of  all  countries  with 
a  view  to  a  return  to  .stability  in  the  world's  standards  of 
value." 

For  the  rest  the  Committee  recommends  the  Federation  to 
prfss  ujxm  the  Government  the  urgent  need  for  a  substantial 
and  immediate  reduction  of  taxation,  and  lays  it  down  that 
a  frank  statement  by  the  Government  that  this  will  be  done 
would  do  more  to  restore  confidence  in  trade  than  anything 
else. 

The  second  report,  dealing  with  German  reparations,  starts 
with  the  hypothesis  that  the  Reparation  Scheme  in  its  present 
form  is  incapalile  of  fulfilment,  and  that  the  exaction  of  the» 
reparations  cannot  fail  to  dislocate  seriously  the  industries  of 
Great  Britain  unless  special  measures  are  taken  to  direct  the 
form  of  payment.  It  is  asserted  that  the  indemnity  will 
eventually  be  in  the  form  of  goods  or  service,  and  certain 
methods  are  suggested  whereby  Germany  can  be  made  to  pay 
in  a  manner  which  will  not  dislocate  British  industries.    One 
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is  that  claims  should  be  made  on  all  German  undertakings 
and  property  in  the  iorm  of  mortgages  or  first  preference 
shares  to  be  handed  to  the  Allied  Governments.  Another  is 
that  there  should  bo  stricter  regulation  of  the  classes  of  goods 
and  services  expoiiod  by  Germany  to  avoid,  so  far  as  possiljlc, 
injury  to  allied  JiuiListries;  whilst  another  method,  to  which 
it  is  thought  sutdcieut  attention  uas  not  been  given,  is  that 
of  making  Germany  caiTy  out  constructional  works  in  AlUed 
countries  or  otlier  countries  under  Allied  direction. 

Sir  Petur  Eiuxus,  amplifying  this  report,  went  so  far  as 
to  suggest  that  the  super-power  stations  mentioned  in  the 
Coal  Conservation  Committee's  Kejiort.  which  i:ould  not  now 
lie  constructed  because  of  the  high  cost,  might  be  constructed 
for  almost  no  capital  cx|vnditure  in  this  way.  and  allow'  elec- 
trical energy  to  be  supplied  very  cheaply.  He  also  men- 
tioned other  directions  of  a  non-electrical  character,  with 
which  this  scheme  could  be  operated  in  a  similar  manner, 
such  as  the  Channel  Tunnel. 

Xot  unnaturally  the  meeting  found  itself  unable  to  discuss 
these  proposals  in  detail,  and  after  a  more  or  less  non-com- 
mittal discussion  the  reports  received  provisional  approbation, 
and  the  Council  of  the  Federation  was  authorised  to  prepare 
final  "reports  and  act  uixin  them  in  the  way  it  thinks  best. 


THE      INSTITUTION     OF     ELECTRICAL 
ENGINEERS. 


North=Western  Centre. 

The  Chairman  of  the  above-named  Centre.  Alderman  W. 
\V.\LKER,  delivered  his  inaugural  address  at  the  first  meeting 
of  the  19'2I-'2'2  session  at  Manchester  on  November  16th.  The 
following  is  an  abstract  of  the  address;  — 

The  outstanding  incident  of  the  past  year  was  the 
coal  miners'  strike  on  account  of  the  effect  it  had  on 
every  branch  of  the  electricity  supply  industry.  At  its  com- 
mencement a  few  undertakings  had  ample  coal  in  reserve, 
many  had  a  little,  and  others  none  at  all,  some  of  the  latter 
undoubtedly  the  result  of  a  deliberate  decision  not  to  expend 
money  for  this  purpose,  but  to  rely  rather  on  some  Govern- 
ment department's  coming  to  their  aid  by  diverting  to 
them  coal  belonging  to  other  undertakings.  I  wish  to 
bring  home  to  tho.se  responsible  for  this  policy  the  exaspera- 
tion which  such  action  excites.  The  provision  of  an 
ample  reserve  of  fuel  is  an  insurance,  although  some- 
what costly.  The  cost  comprist-s  three  factors :  deteriora- 
tion, double  handling,  and  the  capital  charges  on  the 
money  which  is  locked  up.  For  normal-weather  deterioration 
there  does  not  appear  to  be  any  radical  remedy,  nor  is  the 
loss  from  this  cause  very  serious,  being  1.3  per  cent,  for 
the  first  year,  and  "2.1  per  cent,  for  two  years.  The  chief 
danger  is  spontaneous  combustion,  and  against  this  it  is  neces- 
.=ar}'  to  take  i>recautions.  Heating  is  the  result  of  action  at 
the  faces  of  the  pieces  of  coal  which  comprise  the  heap,  and 
there  is  an  enormous  increase  of  this  area  oi  iwtential  danger 
as  the  coal  is  more  and  more  broken  up.  Heat  generated  at 
the  surface  of  a  piece  of  coal  depends  largely  upon  the  tem- 
jxjrature  of  the  i>iece,  hence  the  nece^sitv  of  putting  the  coal 
into  sti)ck  when  at  a  low  temperature.  The  rate  of  chemical 
re-action  doubles  for  every  10  degs.  F.  rise  of  temperature. 

T^e  next  item  of  cost,  that  of  capital  charges,  cannot  be 
evaded,  nor  is  it  subject  to  any  influence  exercisable  by  the 
engineer.  The  heaviest  item,  and  the  one  which  in  many 
cases  can  be  reduced,  is  that  of  handling.  The  pneumatic 
principle  has  been  successfully  applied  in  this  country  to  the 
fran.sportation  of  coal,  and  a  parallel  development  appears  to 
have  occurred  in  Germany  during  the  war,  where,  however, 
only  small  sets  of  plant  have  been  installed,  and  some  work 
in  the  same  field  ha.s  been  done  in   America. 

The  plant  whidi  was  put  to  work  recently  by  Messrs.  Henry 
Simon.  I^til.,  <if  Manchester,  at  the  Bankside  .st.ation  of  the 
City  of  Ixindon  Electric  lyighting  Co.,  Ltd..  with  a  total 
rapacity  of  120  tons  per  hour,  is  fiy  far  the  largest  in  the 
world. 

The  drawback  which  has  hampt^red  the  progress  of  the 
pneumatic  plant  is  its  heavy  consumption  of  power.  The 
pneutiiatic  method  will  only  be  employed  f<jr  the  solution  of 
that  part  of  a,  handling  problem  to  which  it  is  particularly 
adapted.  It  should  never,  for  instiince,  l)e  adopted  as  a  sub- 
stitute for  a  band  conveyor,  the  efficiency  and  simplicity  of 
which  (within  its  own  range  of  usefulne.-is)  are  unsurpassed. 
In  the  ap[i!i(ation  of  the  pneumatic  method  to  the  handling 
of  coal  1  hnve  ver>-  great  faith.  Whereas  pneumatic  coal 
handling  is  historically  a  development  of  grain  handling,  and 
all  the  plant  installed  in  England  and  Germany  has  partaken 
of  the  nature  of  grain  handling  plant,  pneumatic  a.sh  handling 
has  been  evolved  quite  independently  and  on  somewhat 
different  lines.  It  may  fall  to  iM>wer  station  engineers,  having 
experience  of  both  ty|H-.i.  to  improve  both  by  a  process  analo- 
gous to  cro8.s-breeding. 

Thp  cla.Ks  and  condition  of  the  coal  affect  to  some  degree 
the  efficiency  of  the  plant,  .md  the  size  of  the  coal  must  of 
neces.sity  lie  small :  it  is  usual  to  siH-eify  2  in.  as  the  maximum 
size,  but  if  the  pii»-  be  not  too  .small,  and  the  proportion  of 
small  coal_  Ixs  large,  lumps  of  from  4  in.  to  0  in.  will  pass 
throagb  without  difficulty.    On  the  other  hand,  fine  dust  may 


cause  trouble  if  it  is  very  wet.  Broadly  speaking,  a  pneu- 
matic plant  handles  most  satisfactorily  free-running  or 
"  lively  "  materials.  Pneumatic  plant  is  now  being  installed 
at  the  Brimsdowii  station  of  the  North  Metropolitan  Electric 
I'ower  Supply  Co. 

Exix;rience  in  grain  handling  work  has  revealed  an  astonish- 
ing variety  of  possibilities  in  the  design  of  such  plant  to  meet 
special  conditions,  including  a  number  fixed  on  ordinary  coal 
trucks  and  restricted  by  the  ordinary  railway  gauge.  The 
utility  of  such  apparatus  in  dealing  with  scattered  storage 
dumps  will  be  obvious.  I  am,  indeed,  confident  that  time 
and  experience,  whilst  doubtless  revealing  limitations,  both 
technical  and  economic,  must  also  indicate  a  continuallv 
widening  scope  for  the  application  of  a  handling  system  so 
flexible  anil  adaptable  by  its  veiy  nature. 
Another  aid  to  continuous  running  during  a  period  of  coal 
shortage  is  the  use  of  oil  as  fuel.  The  recent  miners'  strike 
caused  a  great  addition  to  the  number  of  oil-fired  boilers,  but 
apparently  the  system  will  be  retained  on  only  a  few  now 
that  coal  is  again  available.  It  is  very  difficult  to  reconcile 
the  notes  and  figures  given  by  some  of  rnose  who  have  made 
the  experiment,  but  to  justify  a  change  from  coal  to  oil  the 
selling  price  of  oil  must  be  a  little  less  than  double  the  sidling 
price  of  coal.  The  chief  engineer  of  an  undertaking  having 
the  largest  oil  installation  in  the  country  has  written  to  me 
as  follows  : — • 

"  I  am  sorry  that  our  results  have  not  been  sufficiently  con- 
clusive to  enable  me  to  quote  any  dennite  and  tistactory 
figures  regarding  the  use  of  oil  firing  .  .  .  we  have  en- 
deavoured to  utilise  the  experience  of  other  users,  and  also 
the  exjiert  knowledge  of  all  makers  of  fuel  burners,  but  have 
had  the  greatest  difficulty  in  securing  consistent  results  .  .  '.  . 
sometimes  we  get  a  good  result  equal  to  a  boiler  efficiency 
of  85  per  cent.,  and  a  little  more  than  15  lb.  of  water  evapo- 
rated by  1  lb.  of  fuel  oil,  but  more  frequently  we  get  inferior 
results,  for  which  we  cannot  always  obtain  a  reasonable  ex- 
planation. The  whole  thing  is  a  tricky  business,  but  will 
undoubtedly  repay  careful  testing  work." 

300  degs  F.  lower  temperature  is  obtained  if  steam  is  Used 
instead  of  air  for  atomising;  the  same  quantity  of  air  is 
required— the  steam  being  so  much  loading.  This  does  not 
necessarily  mean  that  it  may  not  be  more  economical  to  use 
the  steam  dkect  for  atomising  instead  of  for  compressing. 
The  u.se  of  town's  gas  for  steam  raising  has  not  made  any 
progress,  nor  does  it  appear  likely  that  it  will  do  so  until  a 
gas-works  has  been  designed  and  erected  with  that  idea  in 
view.  Such  an  opportunity  may  come  when  the  second  part 
of  the  new  Manchester  electricity  station  is  required,  as  by 
that  time  the  gas  department  will  be  ready  to  develop  its 
plans  for  the  new  super-gas-works  at  Partington,  the-  site 
of  which  is  conveniently  near  the  electricity  station.  If  the 
fact  of  a  single  coal  purchasing  department  effecting  a  saving 
in  handling  costs,  the  production  of  valuable  by-products,  a 
reduced  area  of  land,  less  supervision  and  labour,  and  -all 
other  factors  are  dispassionately  considered,  it  ought  to-be 
possible  to  arrive  at  definite  conclusions  on  this  very  important 
matter.  It  is  not  so  simple  a  problem  as  is  sometimes 
assumed;  the  only  chance  of  success  would  be  to  take  advant- 
age of  the  constiiiction  of  new  electricity  and  gas  works- -so 
combined  as  to  secure  the  elimination  from  each  of  every- 
thing which  would  l>e  done  more  economically  at  the  other. 

The  first  successful  commercial  pulveri-sed  coal  installai-ion 
of  some  '20,0(X)  sq.  ft.  was  made  in  the  I'.S.A.  four  years  ago. 
During  the  first  two  and  a--half  years  an  additional  200.000 
sq.  ft.  only  was  put  into  operation,  but  during  the  one  and 
a-half  years  since  then  700.000  sq.  ft.  of  heating  surface  has 
lieen  installed  for  burning  pulverised  coal.  The  system  intr'' 
duces  an  entirely  new  .set  of  conditions  into  a  station,  and 
increases  the  number  of  danger  points.  It  is  a  very  marked 
advance  on  any  other  method  of  burning  coal. 

The  increased  adoption  of  the  system  in  this  counti'v 
appears  to  depend  largely  on  the  essential  preparatory  plant 
being  made  available  at  prices  much  below  those  which  have 
,so  far  ruled.  If  this  can  be  done  there  will  be  a  great  expan- 
sion, and  there  does  not  appear  to  be  anything  in  the  plant 
if.'^elf  to  warrant  some  of  the  high  prices  which  have  bean 
ii.sked.  but  of  course  costly  experimental  and  development 
work  have  had  to  be  done.  ■    . 

Tile  labour  conditions  within  the  industry  are  to-day  more 
settled  than  they  have  ever  been  before.  The  wages  and 
conditions  of  service  for  every  man  in  every  undertaking  in 
tlie  country  were  made  the  subject  of  an  agreement;  the 
duties  of  each  man  were  defined,  and  the  fonner  state  of 
chaos  was  ended.  Because  of  the  recent  fall  in  the  cost  of 
living  it  became  necessary  for  adjustments  to  be  made,  and 
at  a  meeting  of  the  National  .Joint  Council  in  T^ondon.  con- 
.sisting  of  two  emiiloyers  and  two  trade  union  representatives 
from  every  one  of  the  13  districts  into  which  the  countr^'is 
divided,  I  put  a  resolution  for  adopting  the  report  of  the 
Negotiating  Sub-Committee,  by  which  the  wages  of  the 
manual  workers  in  the  whole  industry  are  automatically 
regulated  for  a  long  period  ahead,  and  it  was  passed  unani- 
mously. 

Tlie  national  and  district  members  have  made  provision  for 
the  technical  sfnff.  The  two  organisations  have  justified 
themwlves.  and  I  have  been  told  by  niduliers  of  the  Ministry 
of  T/ibour  that  the  coniiileteness  of  the  organisations,  the 
results  obtained,  and.  more  than  all.  the  spirit  which  prevails, 
are  better  than  those  of  any  other  industry. 
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Concerning  the  Electricity  Goimjii.saioners,  the  greatest  and 
almost  universal  note  of  adverse  criticism  is  of  the  compli- 
cated and  costly  procedure.  As  one  who  has  placed  in  them 
the  most  implicit  confidence  I  regret  that  they  have  been 
persuaded  to  put  this  barrier  of  costly  and  complicated  legal 
procedure  between  themselves  and  the  management  of  the 
undertakings. 

The  Electricity  (Supply)  Bill  No.  2,  it  is  generally  agreed, 
ought  to  be  got  through  Parliament  wutiout  further  delay. 

The  committee  which  considered  the  Manchester  area 
decided  that  a  J.E.A.  without  financial  powers  would  be 
about  as  useful  as  a  gun  without  cartridges,  so  it  has  recom- 
mended the  formation  of  im  Advisory  Board.  It  is  certain 
that  the  Commissioners  will  not  readily  grant  powers  to  carry 
out  developments  or  exten.sions  against  the  recommendations 
of  the  Advisory  Board.  The  technical  scheme  is  thoroughly 
good,  especially  so  bceau.sc  it  resists  the  temptation  to  pro- 
pose a  pvTotcchnic  disjilLiy  of  burning  power  stations  in  order 
Uf  make  room  for  super  stations,  but  suggests  going  slowly 
fowaiils  the  realisation  of  the  goal;  every  step  has 
been  e.iivliiUy  con.sidered  and  all  the  conditions  fully  examined 
;ind  e\iil:iined. 

I''iii-  the  |iurpo.<;es  of  power  and  lighting  electricity  is  firmly 
est:ibli-heil  in  the  area,  and  need  fear  no  rival.  As  regards 
miv;it.  lighting,  however,  we  do  not  deserve  our  success. 
To  «alk  at  night  through  the  streets  of  Manchester  and 
many  other  towns  in  the  area  will  provide  ample  evidence 
,to  justify  the  immediate  electrocution  of  the  contractors  who 
Jiave  been  guilty  of  the  installations.  There  are  in  our 
principal  streets  example  after  example  of  high-power  lamps 
liuspended  on  flex,  close  up  to  the  window,  at  the  height  of 
the  average  person  in  the  street,  the  filaments  unscreened, 
so.  that  the  source  of  the  light  is  almost  directly  in  contact 
\yith.  the  eye  of  the  person  wishing  to  examine  the  contents 
of  the  window — every  law  of  illumination  Ijroken,  and  all 
without  a  shadow  of  excuse,  either  on  grounds  of  cost  or 
necessity.  For  one  good  example  of  lighiing  there  are  twenty 
liad  oiies.  and  the  sellers  of  energy  ought  to  be  given  powers 
to  prevent  the  abominable  misuse  of  it. 

What  things  are  done  in  the  dark  recesses  of  an  installation 
if  crimes  such  as  I  have  just  stated  can  be  committed  in  full 
light?  It  is  no  use  saying  that  the  .shop-keeper  or  the  hou.se- 
holder   is  at  fault;   I  have  ample  evidence  to  the  contrary. 


North=Midland  Centre. 

Mr.  \V.  E.  BURNAND,  chairman  of  the  above  named  Centre, 
delivered  his  inaugural  address  at  Leeds  on  November  loth,  on 
which  occasion  a  smoking  concert  was  also  to  be  given.  The 
following  is  an  abstract  of  the  address  :  — 

The  "  labour  question  "  is  of  the  first  importance  and,  unless 
solved  in  a  workable  manner,  it  will  not  only  eclipse  but  prac- 
tically extinguish  most  of  our  other  interests. 

It  is  not  very  cheering  to  remember  that,  although  we  are 
professedly  Christian,  the  worst  of  our  labom-  troubles  would 
be  impossible  if  we  were  really  so.  Is  it  pos.sili!e  to  reconcile 
with  the  first  principle  of  Christianity — to  "  do  unto  others 
as  you  would  they  should  do  unto  you  " — most  of  the  causes 
of  trouble  at  the  present  time? 

Trade  unions  have  done  much  good  work  in  improving  the 
lot  of  the  unskilled  and  semi-.skilled  worker,  and  much  good 
work  remains  for  them  to  do,  but  it  seems  a  great  pity  that 
through  false  and  unchristian  ideas  all  the  good  they  have  done 
appears  more  than  likely  to  be  undone  on  account  of  trade- 
union  rules.  If  the  trade  unions  will  direct  some  of  their 
eijergies  in  a  constructive  directi<:)n  there  is  employment  wait- 
ing for  them  in  reconstructing  and  improving  their  own 
country  so  as  to  tide  over  the  period — which  is  not  likely  to 
be  short — that  will  elapse  before  our  foreign  trade  gets  into 
its  stride  again. 

That  the  capitalist  does  in  his  way  all  that  labour  does,  1 
am  bound  to  agree  in  some  respect,  but  I  put  the  unions' 
imitation  of  and  improvements  on  these  ]iractices  first  as  the 
cause  of  the  troubles  of  the  working  class,  because,  though 
both  are  equally  selfish,  the  capitalist  does  less  harm  to  the 
State  and  to  the  working  man  himself. 

The  idea,  of  course,  is  to  liit  the  capitalist,  and  in  this  I 
think  they  are  successful,  but  labour  suiters  most  acutely  sim-e 
these  actions  increase  the  cost  of  necessities  and  decrease 
wages. 

Were  labour  to  adopt  a  more  enlightened  policy  and  dismiss 
the  incompetents  who  style  themselves  leaders  and  preach  a 
policy  of  greed  anil  obstruction  which  is  really  disguised,  in- 
dustrial suicide,  we  might  .see  labour  hiring  capital  instead 
of  capital  hiring  labour,  and  labour  choosing  and  paying  its 
foremen  and  managers  instead  of  the  capitalist  doing  so. 

The  managers  and  foremen  being  appointed  and  paid  by  the 
worker^  would  naturally  study  things  from  (he  workers'  point 
.-it  view,  and  would  not  try  to  benefit  capital  at  the  expense 
of  labour,  but  would  take  a  broader  view  of  the  whole.  Also, 
since  the  profit  beyond  a  modest  amount  paid  for  the  use  of 
capital  would  go  to  the  workers,  and  the  control  would  be 
m  their  hands,  the  incentive  to  efficient  production  would  be 
GO  direct  that  real  and  substantial  profits  would  bo  made  and 
the  workers  themselves  would  then  gradually  become  the 
chief  capitalists.  There  will  be  a  strong  movement  that  way 
within  12  years. 

It  does  not  follow  that  capital  would  suffer  more  than  under 


present-day  condition.',  as  in  industry  capital  as  a  whole  is 
getting  no  iirofit  at  all  and  is  being  lost  at  a  much  greater 
rate  than  it  is  being  made. 

The  cijndition  of  other  countries  is  of  vital  concern  to  us, 
and  he  is  indeed  an  optimi.st  who  can  believe  in  any  great 
revival  in  these  at  an  early  date. 

Suppose  Germany  sells  something  to  us  for  £1  which  would 
normally  cost,  say  £-i.  Assuming  that  this  £1  reaches  the 
factory  supplying  the  gooda,  it  will  exchange  half  of  this  int<. 
marks,  and  will  expend  the  other  10s.  outside  for  raw  materials. 
Ihi^  factory  thus  gets,  reckoned  in  its  own  currency  at 
par  value,  .something  like  i'lO  and  material  of  equal  value,  so 
the  factory  prospers  on  its  export  trade,  even  though  it  has 
to  pay  extraordinary  prices  for  raw  materials,  &c. 

But  what  about  the  country  as  a  whole?  All  that  goes 
into  the  country  is  £1  or  its  equivalent,  and  it  has  exported 
goods  equivalent  to  £2,  so  that  it  loses  £1  on  the  transaction. 
Thus,  the  country  as  a  whole  continually  gets  poorer  if  a  big 
export  trade  is  carried  on.  The  elTect  of  an  adverse  rate  of 
exchange  is  similar  to  that  of  a  bountv  on  exports,  which 
may  conceivably  be  a  good  thing  within"  limits  and  gives  an 
impetus  tfl  exports,  but  when  this  bountv  increases  to  50  100 
or  more  per  cent.,  the  country  pays  too  dearly  for  the  trade 
thus  obtained. 

I  should  not  be  surprised  to  find  a  system  of  trade  by  barter 
with  possibly  a  limited  application  of  the  gold  standard,  w-eli 
under  way  before  a  really  effective  medium  of  international 
exchange  is  evolved  and  utihsed.  In  any  case,  international 
trade  is  crippled  for  years  to  come,  and  in  the  meantime  un- 
employment remains  with  us. 

There  is  no  one  sovereign  re'Aedy  for  this  state  of  affairs 
but  one  of  the  biggest  factors  appears  to  be  almost  the  least 
utihsed— self  help.  This  imphes  an  active  personal  effort  on 
the  part  of  the  worker  to  look  out  for  and  make  fresh  avenues 
of  employment.  Here,  again,  trade-union  policy  is  purely  ob- 
structive. On  the  employer's  part  it  implies"  making  "fresh 
channels  of  business,  developing  inventions,  improving  plant 
and  the  like. 

•Government  action  can  undoubtedly  be  of  assistance  in 
getting  over  the  present  crisis.  To  rely  too  much  on  it,  how- 
ever, is  to  court  disaster  with  taxes  at  present  rates. 

Therefore,  above  all,  we  want  the  principle  of  self-help  and 
the,  spirit  of  Christianity,  which,  if  really  and  universally  pre- 
valent, would  soon  solve  all  our  finaiicial  troubles  without 
devising  fresh  schemes  of  payment,  Whitley  Councils  and  the 
like,  which  are  of  use  in  making  a  little  Christianity  go  a 
long,  way  and  without  that  little  would  fail  altogether. 

We  shall  develop  more  on  the  line  of  combinations  of  workers 
hiring  capital  and  managers,  as  the  fallacies  inherent  in 
many  theoretical  systems  become  better  known.  No  doubt 
this  may  .seem  in  some  respects  far-fetched,  but  the  day  is 
passing  when  labour  and  brains  will  be  controlled  by  a  men- 
tally purbhnd  man  seated  on  a  money-bag.  Industry  has 
suffered  too  much  through  that  product  of  the  nineteenth 
century,  the  purely  "  business  man  "  without  vi.sion,  who  has 
counted  as  profit  all  that  could  be  squeezed  out  of  those  for 
the  time  being  under  his  control.  The  control  of  engineering 
work,  for  instance,  is  steadily  passing  into  the  hands  of  men 
who  are  engineers  as  well  as  money-sorters,  to  its  decided 
benefit,  although  if  the  controlling  party  loses  .sight  of  the  ulti- 
mate financial  side,  the  la.st  state  may  be  as  bad  as  the  first. 
In  the  meantime,  it  behoves  us  all  as  individuals  to  do 
what  we  can  to  minimise  the  evils  of  unemployment  and  to 
try  to  avoid  placing  the  burden  on  the  Ctovernment.  The 
best  guiding  rule  is  to  consider  the  other  man. 

The  second  part  of  my  address  deals  with  relativity,  a 
principle  the  bounds  of  which  are  not  yet  fixed,  but  which 
is  having  a  most  profound  and  widespread  influence  in  the 
world  of  physics.  It  is  a  great  generalization  from  which 
many  effects,  that  without  it  might  be  obscure  and  difiicult 
to  fink  up  with  other  effects,  can  be  predicted  and  defined  with 
ease. 

The  development  of  the  electron  theory  concurrently  with 
the  relativity  theory  still  further  widens  the  outlook  of  science 
on  physics.  ,\n  atom  is  known  to  constitute  a  miniature  solar 
system,  an  idea  w-hich,  a  few  years  ago.  would  have  been  too 
far-fetched  even  to  ridicule.  .About  30  years  ago  I  read  a 
nunil>er  of  .so-called  occult  books.  Amidst  a  lot  of  loo.se  and 
many  demonstrably  wrong  statements  there  was  one  that  oc- 
curred in,  at  any  rate,  the  majority  of  these  books,  to  the 
effect — to  quote  Sinnett's  book,  on  esoteric  Buddhism  (1885. 
page  190) — "  As  it  is  below,  so  it  is  above,  wrote  the  early 
occult  philosophers,  the  microcosm  is  a  mirror  of  the  macro- 
cosm." (Microcosm  means,  of  course,  the  minute,  and  macro- 
cosm the  universe.) 

Sinnett's  book  is  36  years  old,  but  the  quotation  agrees 
exactly  with  similar  quotations  I  have  seen  iu  much  older 
books,  and  the  original  apjiears  to  date  back  to  sometliing  of 
the  order  of  thousands  of  years  ago,  but  is  there  a  clearer 
summary  of  the  electron  theory  to-day? 

It  seems  clear  that  .somebody  knew  something  about  the 
subject  before  we  were  born,  but  from  the  manner  in  which 
truth  is  mixed  with  fiction,  and  the  absurd  with  the  profound, 
it  appears  that  some  of  these  early  philosophers  had  inter- 
preters who  confused  the  ideas  which  they  presented  and  which 
they  did  not  understand  themselves. 
The  same  thing,  of  course,  occurs  in  modern  times. 


764 


THE     ELECTRICAL     EEVIEW,     [Vol.sa.    Xo.  2.297,  December  2.  1921. 


THE    PUBLIC    WORKS,    ROADS,    AND    TRANSPORT    CONGRESS. 


AN  I.M.E.A.  CONFERENCE. 


On  November  ijth  the  Incorporated  Municipal  Electrical 
Association  held  a  conference  in  connection  with  the  Pubhc 
VNorlis.  tVc,  Congress  and  Exhibition  at  the  Agricultural 
Haii.  At  the  morning  session  iJaihe  ^^  .  B.  Smith.  O.B.E., 
(.>ccupiecl  the  chair,  ana  Mr.  1-.  Ay  ton,  M.I.E.E.,  read  a  paper 
on  '■  Ihe  Use  of  Electrical  Vehicles  lor  Municipal  i'urposes." 
Mr.  S.  i.  Allen.  M.l.E.h..,  presided  over  the  atterno<^in  session, 
and  a  paper  on  "  The  Application  of  Electricity  Supply  to 
the  Municipal  Service  "  was  read  by  Mr.  S.  J.  \vatson, 
M.Inst.O.E.,  M.I.E.E.  Resumes  of  the  two  papers  are  given 
Im-Iow. 

The  Use  of  Hlectric  Vehicles  for  Municipal  I'urposes. 
By  h.  AvTON.  JI.I.E.E. 
The  principal  object  of  this  paper  is  to  correct  the  prevalent 
impression   mat  electric  vehicles  are  oi   low   elhciency.   com- 
phcated,  and  uneconomical.    The  usual  period  for  the  repay- 
ment of  loans  for   the  provision  of  haulage  power  is  seven 
years;   it   is  therefore  necessary  that  any    vehicle  purchased 
should   at  least  have  a  useful  hfe  extending  over  this  time, 
and  that  the  costs  of  operation,  apart  from  wages,  should  be 
faiily  constant.    Both  steam   and   electric  wagons  can  meet 
the  nrst  condition,  but,  as  regards  the  second,  variations  in  the 
cost  of  fuel  have  a  much  smaller  effect  upon  the  "  electric's  " 
operating  costs  than  upon  those  of  a  steam  wagon.     The  elec- 
tric vehicle  has  been  shown  by  extensive  practice  in  America 
to  have  a  usetul  life  much  above  the  seven-year  limit.  S^gm-es 
showing  the  numbers  and  ages  of  vehicles  in  service  in  iNew 
York  indicate  that  980  have  been  employed  for  eight  years;  221 
for  ten  years;  106  for  thii'teen  years;  right    up    to    eighteen 
years  for  two  vehicles.     Concerning  power  costs,  the  pre-war 
rates  of   charge  for  electricity  supply  showed  an  ever-down- 
ward trend,  and  the  war  did  not  cause  an  increase  compai-able 
with   the  increase  m  the  prices  of  most  commodities.    It  is 
also  to  be  considered   that  the  demand   for  power  for  these 
vehicles  occurs  when  the  load  is  light,  and  therefore  power 
is  provided  merely  at  tue  cost  of  a  little  extra  fuel  and  oil  and 
repair  expenses.    It  is  thus  possible  to  charge  a  lower  rate 
for  this  class  of  supply  and  still  obtain  a  profit.     Evidence 
of  the  reliability  of  the  electric  vehicle  is  quoted.    Of  fourteen 
of  these  vehicles  at  Willesden,  running  for  a  full  year,  one 
ran  without  any  loss  of  time ;  one  with  only  half  an  hour's 
loss;  one  lost  an  hour;  one  two  hours;   and  one  two-and-a- 
half  hours.    The  total  time  lost  was  only  99.5  vehicle  hours, 
or  0.3  per  cent,  of  the  total  w-orking  time.    The  "  electric  "  is 
not  so  much  affected  by  weather  conditions  as  other  wagons;  it 
is  as  easy  to  start  it  when  cold  as  when  warm.    It  is  a  mistake 
to  think  that  a  vehicle  with  a  low  original  cost  is  the  cheaper. 
In  Pontypridd  a  comparison  was  made  between  2-ton  electric 
vehicles  and  1-ton  Ford  vans,  and  it  was  shown  that  the  cost 
per  ton  of  refuse  collected  was  6s.  oid.  and  8s.  3id.  respec- 
tively.   Opinions  of  a  number  of  municipal  engineers  support 
this  claim  of  superior  economy.    Any  person  of  normal  mtel- 
ligenoe  can  be  taught  to  drive  an  electric  vehicle  in  a  few 
hours.       This  simplicity  lightens  the  repair  bill.       Although 
there  are  more  electric  vehicles  in  use  in  the  United  States 
than  in  this  country,   comparatively    few    are    employed    in 
municipal    service.    Mr.    .1.    A.   Priestley,   Superintendent   of 
Cleansing,  Sheffield,  says  that  the  history  of  the  progress  of 
electric  vehicles  in   this   country  is   very  largely  the  history 
of  their  use  in  cleansing   work.     It  is  also  true  to  say  that 
this  class  of  work  is  the  most  rigorous  test  of  any  mechanic- 
ally-propelled vehicle,  owing    to    the    frequency    with  which 
starts   and   stops  occur.    ]'"or  journeys  up  to   three   miles  in 
length  horse  haulage  is  probably  more  economical,  but  beyond 
this  distance  the  electric  vehicle  can  be  profitably  employed. 
In  the  opinion  of  some  engineers,  however,  the  electric  should 
be  used  for  all  distances.    In  many  cases  in  which  "  electrics  " 
have  been  used  for  refuse  collection  the  road  to  the  tip  has 
been  httle  better  than   a  morass,  and  this  has  resulted  in  a 
ronsiderable    portion  of    the    energy    in    the    battery    being 
wasted ;  a  good  road  to  the  tip  should  be  a  prime  consideration. 
The  only  way  to  get  the  best  out  of  a  labour-saving  machine 
is  to  arrange  a  maximum    number  of  hours  of  working  pei- 
'lay.    Thi-   "  lontinuous  "    systerii   in    vogue    at    Birmingham 
baft  been  found  to  be  the  most  eflicient.    The  city  is  divided 
into  districts,   and   the    districts    into  rounds.     Each   vehicle 
has  a  working  list,  and  commencing  on  the  first  house  in  the 
list  proceeds  until  it  is  full.    It  then  returns  to  the  place  of 
disposal   afterwards  recommencing  where  it  left  off.    In   the 
Rummer  each  round  occupies  one  vehicle  for  a  week,  but  in 
winter,  when    the  loads  are   greater   the  houses  in  the   area 
nearest  the  place  of  disposal  are  attended  by   spare  vehicles, 
which   collect    the   ,Trrears   of  the   previous   week.    A   recent 
report  upon  the  results  obtained  by  Bootle  Corporation  in  the 
use  of  electric  vehicles  for  carting  street  sweepings  and  for 
(follpy  cleansing  t-tates  that  comparative   tests  revealed   that 
one  electric  and  five  men  emptied  8fJ  gullies  per  day  at  a  daily 
cost  of  2.18g.  per  gully,  as  again.st  one  hor.^e  and  one  m.an 
dealing  with  16  gullies  per  d:iy  at  a   daily  cost  of  2.68b.  per 
ffulley.     Electric  vehicles  are  employed  for  street  watering  in 
-everal   towns,  notably  Blaekpool,   Bootle,  and  Ipswich.     The 
Borouph  Clennsing  Superintendent  of  Blackpool  ctntes  that. 


compared  with  horsed  tanks,  this  method  effects  a  saving  of 
£'M  per  week.  At  Uootle  the  acquisition  of  a  fleet  of  13  elec- 
trics to  replace  horses  lor  refuse  collection,  street  watering 
and  general  haulage  has  resulted  in  a  saving  of  ±T,387  per 
annum  after  meetmg  all  chai-ges.  Several  municipal  tram- 
way depai'tments  have  used  electric  tower  wagons  with  satis- 
factory results.  A  number  of  municipahties  use  electrics  for 
coal  and  ash  haulage  in  connection  with  their  electricity 
works.  Electric  omnibuses,  which  are  employed  in  several 
towns,  while  highly  economical  in  working  expenses,  are 
lacking  in  sufficient  speed.  However,  the  advent  of  speedier 
electric  'buses  is  only  a  question  of  a  short  time.  Jxi  con- 
clusion, it  is  impossible  to  give  satisfactory  estimates  of  work- 
ing costs,  as  conditions  differ  widely  in  \aiious  localities.  The 
range  of  the  electric  vehicle  is  limited  by  the  mileage  capacity 
of  its  battery,  but  with  every  improvement  in  battery  design 
the  utility  of  the  electric  will  be  extended.  Appendix  No.  1 
is  a  fist  of  90  authorities  using  electric  vehicles,  giving  the 
number  in  use,  sizes,  purposes  for  which  employed,  average 
daily  mileage,  number  of  horses  displaced  by  each  vehicle, 
and  period  of  experience  with  electrics.  'Ine  most  experienced 
authority,  is  Sheffield  Corporation,  which  has  45  vehicles,  used 
for  refuse  collection,  with  an  average  mileage  of  20-25.  Each 
vehicle  displaces  four  horses,  and  the  Corporation  has  had 
six  years'  experience  of  electrics.  Appendix  No.  2  gives  notes 
of  appreciation  of  electric  vehicles  from  37  engineers. 

In  mtroducing  the  paper  Mr.  Ayton  said  that  one  of  the 
greatest  obstacles  to  the  successful  use  of  electric  vehicles  was 
apathy.  One  case  had  come  before  him  in  which  the  owner 
of  the  vehicle  had  expressed  his  disappointment  with  the 
results.  That  vehicle  was  returned  to  the  makers,  who  found 
that  it  had  been  badly  neglected  for  a  long  time.  That  was 
not  the  way  to  get  good  results,  and  it  was  unfair  to  the 
Electric  Vehicle  Committee,  which  had  worked  very  hard. 

DiSCDSSION. 

Mr.  J.  A.  Prihstley  (Cleansing  Superintendent.  Sheffield) 
said  that  Sheffield  bought  its  first  electric  vehicle  in  1915,  and 
had  been  adding  to  them  continually  ever  smce.  In  addition 
to  45  electric  vehicles  used  entirely  on  reluse  collection  they  had 
an  electric  tower  wagon  for  tramway  purposes  and  an  electric 
vehicle  for  taking  testing  weights,  lur  w'eights  and  measures, 
about  the  city.  Liast  year  they  removed  59.000  tons  of  refuse 
by  electric  vehicles  at  a  cost  of  9s.  8d.  per  ton.  against  10s.  6d. 
when  the  work  was  done  by  horses.  Last  year  the  vehicles 
travelled  123,7U0  miles,  and  the  consumption  of  electricity  was 
about  li  units  per  mile  travelled.  Ihe  charge  was  lid.  per 
unit,  and  these  vehicles  _  were  consumers  to  the  extent  of 
2.50,000  units,  which  represented  i;l,400,  a  by  no  means  small 
revenue  for  the  electrical  department,  especially  considering 
that  the  charging  could  go  on  at  a  time  when  the  demand 
from  other  directions  was  small.  Therefore  it  paid  the  electri- 
cal engineer  to  afford  facilities  for  charging  these  vehicles. 
The  service  at  Sheffield  was  maintained  at  90  per  cent, 
efficiency.  This  could  not  be  said  of  petrol  vehicles  whijh 
had  been  in  use  the  same  length  of  time. 

Mr.  A.  J.  Makowkr  (Messrs.  Mossay  &  Co.)  gave  particulars 
of  tests  carried  out  by  Captain  Cable,  of  tue  \\  cstininster  City 
Council,  with  an  electric  vehicle  on  refuse  collection.  Capt. 
Cable  challenged  the  statement  by  Mr.  Ayton  that  the  electric 
vehicle  had  an  assured  life  of  ten  years,  and  said  that  the 
evidence  in  support  of  that  was  inconclusive.  On  the  figures 
in  the  paper  the  life  seemed  to  be  about  6i  years.  He  agreed 
with  the  author  regarding  motive  power,  the  present  conditions 
were  such  as  to  tell  heavily  m  favour  of  electricity  because 
l)etrol  was  in  the  hands  of  a  monopoly,  whereas  electricity  was 
not.  With  regard  to  the  loss  of  working  time,  the  evidence 
in  the  paper  that  this  was  less  with  electric  vehicles  than 
petrol  was  inconclusive.  Mr.  Ayton  claimed  in  the  paper  that 
he  had  received  37  expressions  of  opinion  favourable  to  electric 
vehicles,  but  if  the  replies  were  analysed  it  would  be  found 
tliat  they  could  be  classified  as  follows:  favourable  to  elec- 
tricity against  petrol,  4;  favourable  to  electricity  against  the 
horse.  4 ;  general  opinions  expressing  satisfaction  with  electric 
M>hicles  of  no  comparative  value.  11  :  non-committal  or  no  past 
experience,  14 ;  unfavourable  to  electricity,  3 ;  unfavourable  to 
electricity  but  no  statement  as  to  what  compared  with,  1; 
making  a  total  of  37.  The.se  opinions  were  hardly  con- 
clusive in  favour  of  electricity  as  against  petrol.  Mr.  Makower 
then  gave  particulars  of  tests  carried  out  at  Westminster.  In 
the  case  of  a  petrol  vehicle  the  cost  was  £1,000  and  that  of  the 
trailer  £200.  The  working  costs  per  week  were  7s.  lOJd.  per 
ton  of  refuse  collected.  The  figures  for  an  electric  vehicle 
were  on  the  same  basis,  the  cost  of  the  vehicle  being  £1,160 
and  the  trailer  ±'200.  In  this  case  the  total  weekly  working 
cn.'it  was  £11  lis.  fid.,  or  Ss.  2d.  per  ton  collected,  showing  an 
advantage  of  3}d.  per  ton  in  favour  of  the  petrol  vehitle.  The 
Westminster  City  Council,  however,  was  in  the  position  of 
being  able  to  get  petrol  at  very  low  rates,  and,  also,  the  con- 
ditions were  exceptional.  These  figures  could  not  be  applied 
to  other  districts,  where  the  conditions  were  different.  More- 
over, the  price  of  energy  was  2d.  per  unit  in  this  ca.si',  whereas 
in  many  (jistrict/S  it  would  he  IJd- 
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Mr.  H.  W.  WiGFiELD  (Cleansing  Superintendent,  Islington) 
.said  that  one  of  the  difficulties  was  that  supply  was  mostly 
alternating  current,  and  a  large  expenditure  was  involved  in 
jiutting  down  the  necessary  converting  and  charging  plant  fur 
electric  vehicles.  In  his  borough  they  had  spent  £5,000  in 
building  a  garage,  and  another  £.5,00*)  approximately  for  plant 
for  charging  II  electric  vehicles.  The  cost  of  running  this  plant 
was  iilO  per  week,  or  18s.  "id.  per  vehicle,  in  wage.s  alone. 
Moreover,  motor  generators  absorbed  a  large  amount  of  power, 
and  a.s,  the  Islington  Electricity  Department  charged  'ij.  per 
unit,  it  was  found  that  each  of  the  vehicles  was  costing  i'1'2 
per  week  without  allowing  for  maintenance,  tires,  insurance, 
and  driver's  wages,  or  anything  else.  He  had  sent  out  in- 
quiries to  other  metropolitan  boroughs  as  to  their  charges  and 
facilities,  and  found  that  seven  firovided  facilities  for  charging 
at  the  electricity  works,  and  also  on  customers'  own  premises, 
three  provided  facilities  on  customers'  premises  only,  I'i 
either  did  not  own  electricity  works  or  else  provided  no  means 
whatever  for  charging  vehicles,  and  four  did  not  rsply.  The 
prices  charged  varied  from  Id.  to  'ijd-  in  his  own  district. 
Under  these  apathetic  conditions  on  the  part  of  local  authori- 
ties and  electrical  engineers  it  was  impossible  to  compete  w-ith 
other  forms  of  transport.  The  Electric  Vehicle  Committee 
should  .see  that  every  large  borough  and  city  provided  means 
for  charging  vehicles  at  a  imiform  and  economical  rate  before 
it  asked  the  public  to  use  these  vehicles. 

Mr.  H.  G.  Whyait  (Borough  Engineer,  Grimsby)  eaid  he 
spoke,  from  experience,  whole-heartedly  in  favour  of  electric 
vehicles.  The  Superintendent  of  Cleansing  had  told  him  that 
in  two  months  he  collected  5-2S  loads  of  refuse,  running  1,848 
miles,  or  'Si  miles  per  load.  With  electric  vehicles  they  saved. 
in  two  months.  Is.  lOd.  per  ton  in  collection,  which  was  equal 
to  a  2Jd.  rate.  When  the  whole  scheme  got  into  working 
order  he  anticipated  a  saving  of  something  like  'is.  6d.  per 
ton. 

Mr.  A.  W.  Blake  (Borough  Electrical  Engineer.  Willesden) 
fiaid  it  was  essential  for  salesmen  to  exercise  caution  in 
approaching  prospective  users  of  electric  vehicles,  and  not  sell 
vehicles  for  work  for  which  they  were  unsuited.  In  connec- 
tion with  the  size  of  vehicle,  they  should  remember  that  a 
0-ton  van  cost  no  more  for  garage  accommodation  or  to  drive 
it  than  a  smaller  one,  and  the  advantages  of  having  the  larger 
vehicle  were  enormous.  He  was  running  certain  5-ton 
vehicles  and  a  number  of  lo-cwt.  vehicles  for  house  refuse  col- 
lection, and  on  a  ton-mileage  basis  he  found  that  with  these 
15-cwt.  vehicles  the  energy  consumed  was  '2i  units  per  ton- 
mile,  but  the  total  was  34,  taking  into  account  the 
loss  in  the  motor  generators.  There  were  14  vehicles 
on  house  refuse  collection  in  Willesden,  and  the  total 
cost  per  working  day  was  49s.  Gd.,  including  wages,  capital 
charges,  and  maintenance  all  round,  ihe  loss  of  time  with 
petrol  vehicles  was  out  of  all  proportion  to  that  of  the  electric. 
Some  of  his  vehicles  had  been  running  '24  years,  and  he  was 
getting  90  per  cent,  of  the  original  rated  capacity  of  the  bat- 
teries out  of  them  to-day.  His  experience  was  that  it  paid  to 
have  a  large  battery  capacity  on  the  vehicles.  Frequent  stops 
did  much  damage  to  the  batteries,  and  in  .selecting  the  size  of 
battery  attention  must  be  paid  to  the  cuTumstances  in  which 
it  was  to  be  used. 

Mr.  T.  P.  WiLMSHURST  (Borough  Electrical  Engineer,  Derby) 
remarked  that  very  little  had  been  said  about  the  initial  cost 
of  the  vehicles.  It  seemed  to  him  that  the  initial  cost  was 
far  too  high,  and  he  a.sked  battery  makers  and  clia.s.sis  makers 
to  see  if  they  could  not  produce  something  which  was  far  more 
competitive  in  price  with  the  petrol  vehicle.  He  saw  no 
rea.son  why  an  electric  'bus  should  not  be  got  out  for  short 
routes  which  would  compete  with  the  petrol  'bus.  Then  there 
was  need  in  municipal  service  for  a  cneap  runabout  which 
would  compete  w-ith  the  Ford  car.  for  town  work  only.  He 
had  six  vehicles  on  refuse  collection,  and  his  experience  wa,s 
the  eame  as  that  of  previous  speakers.  The  consumption  was 
from  I  to  li  units  per  mile,  according  to  the  nature  of  the  road. 

Mr.  Lr>.  Robinson  (Borough  Electrical  Engiueer,  Hackney) 
said  that  it  was  very  difficult  indeed,  until  they  got  some  work 
to  do.  to  make  a  charging  station  anything  but  an  annual  loss; 
the  charging  station  could  not  be  a  paying  proposition  until 
there  were  something  like  100  vehicles  to  deal  with.  To  find 
the  space  for  that  number  of  vehicles  to  stand  for  six  or  eight 
hours  wa,s  an  expensive  matter  in  liondon,  and  the  manu- 
facturers  must  try  and  get  out  a  type  of  battflry  that  c'ould  be 
charged  alone  and  exchanged.  At  present  the  veliicle  was 
nearly  always  charged  .Tt  its  home  garage,  but  it  would  be 
very  much  more  economical  if  vehicles  could  be  provided  with 
suitable  lintterics  and  with  motors  suitalily  wound  so  that 
they  could  be  charged  off  the  st;indard  pressure  of  the  district, 
by  means  of  resistances,  and  so  avoid  wasteful  motor  genera- 
tors. 

Bailie  Smith  (Glasgow),  who  presided,  commented  on  the 
backwardness  of  this  country  with  regard  to  the  use  of  electric 
vehicles.  In  1913,  in  Chicago,  there  were  3,000  electric 
l)roughains  in  use.  and  there  was  no  rea.son  why  such  vehicles 
should  not  find  a  ready  application  here  ;  they  could  be  charged 
in  their  own  garages  during  the  time  they  were  not  in  use. 

Mr.  AvTON,  replying  to  the  discussion,  said  that  he  was 
sure  Captain  Cable  would  be  on  the  side  of  the  electric  in  a 
year  or  two.  Mr.  Wigfield  had  good  cause  for  complaint  of 
the  prices  that  w-ere  being  charged  in  his  borough,  and  he 
seriously  commended  to  the  Islington  Electricity  Com- 
niitt«e  the  desirability  of  doing  something  to  push  forward 
its  business  on   strictly   business  lines.       His  experience   was 


that  the  lead  battery,  under  severe  service,  would  last  three 
years.  It  was  hoped,  however,  that  the  cost  of  electrics  would 
come  down,  as  with  every  other  engineering  product,  but  there 
was  DO  margin  to-day  to  do  it,  on  a  profit-making  basis.  When 
the  demand  came,  prices  would  come  down  also.  Electric 
'buses  w-ere  slow,  but  an  electric  battery  'bus  could  be  built 
which  under  normal  condition.s,  not  in  hilly  districts,  would 
give  speed  enough  for  ordinary  conditions.  That  was  using 
the  lead  type  of  battery,  which  must  be  used  to  get  good 
results.  With  regard  to  a  cheap  runabout,  he  hoped  they 
would  be  able  to  get  it,  but  it  must  be  remembered  that  any 
new  type  of  vehicle  involved  a  great  deal  of  expense  in  design, 
itc.  He  believed  in  the  future,  however,  they  would  get  a 
vehicle  which  complied   with  Mr.  Wilmshnrst's  requirements. 


The  Application  of  lilectricity  Supply  to  .Municipal  Service. 

Bi-  Mr.  S.  J.  W.wsoN,  M.In.st.C.E.,  M.I.E.E. 

To  obtain  definite  information  upon  the  subject  of  this  paper 
circulars  were  sent  to  198  local  authorities,  representing  a 
population  of  20.103,000;  owing  to  the  short  time  available 
for  reply  only  108  answers  were  received.  The  electric  light- 
ing of  streets,  public  buildings,  schools,  and  housing  schemes 
is  first  considered.  Good  street  lighting  is  a  powerful  adver- 
tisement for  an  electricity  undertaking,  and  should  be  the 
authority's  first  care,  every  advantage  being  taken  of  each 
definite  improvement.  The  gasfilled  lamp  now  appears  to  be 
the  most  suitable  for  street  lighting,  anu  the  suspension  of 
lamps  in  the  centre  of  roadways  is  a  step  forward  in  illumina- 
tion. An  important  feature  of  electric  street  lighting  is  the 
ability  to  centralise  the  control  or  switching  points;  by  means 
of  automatic  time  switches  a  considerable  saving  of  labour 
can  be  effected.  One  of  the  reasons  for  the  retardation  of 
changing  over  lighting  to  electricity  has  been  the  inaecessi- 
bility  of  distributing  cables.'  In  many  towns  there  exists  an 
understanding  that  as  the  cables  are  extended  the  street  light- 
ing shall  be  changed.  In  two  of  the  towns  from  which 
answ'ers  were  received  there  are  no  electric  street  lamps;  in 
twelve  others  the  lighting  is  all  electric.  In  the  aggregate 
the  figures  show  that  1,873  miles  of  streets  are  illuminated  by 
55.632  electric  lamps  consuming  22,601,000  units  per  annum, 
while  there  is  8,635  miles  hghted  by  245.724  gas  lamps.  As 
regards  public  buildings  it  has  been  ascertained  that  the  108 
authorities  who  furnished  details  u.se  or  occupy  '2.307  separate 
buildings,  of  which  1.640  are  lighted  electrically,  and  the  re- 
mainder by  gas.  In  42  towns  the  whole  of  the  public  build- 
ings have  electric  lighting.  So  far  as  schools  are  concerned 
the  figures  received  show  that  of  3.244  schools  1.1.58  are 
equipped  with  electric  lighting.  Many  replies  indicate  tbat. 
as  soon  as  the  mains  are  available,  additional  schools  will  have 
electric  hght.  Statistics  regarding  electric  lighting  in  new 
housing  schemes  are  difficult  to  obtain,  but  it  is  seen  that  in 
84  towns  no  less  than  41,663  new  houses  are  or  will  be.  hghted 
electrically  throughout.  It  is  stated  that  the  average  con- 
.sumption  per  house  is  expected  to  l>e  104  units  per  annum. 
It  is  questionable  whether  this  will  cover  the  cost,  but  costs 
might  be  reduced  by  employing  overhead  distribution  systems 
or  by  the  introduction  of  a  tariff  which  would  encourage  the 
use  of  electricity  for  purposes  other  than  lighting. 

The  next  point  considered  is  the  motor  power  used  by  public 
utilities.  In  towns  where  both  the  gas  and  electricity  under- 
takings are  in  the  hands  of  the  local  authority  there  is  a 
willingness  to  co-operate  to  mutual  advantage.  In  33  gas- 
works owned  by  local  authorities  there  are  in  use  296  motors, 
having  an  aggregate  capacity  of  4.620  h.p..  con.suming 
1.91S..5'25  units  annually.  These  are  used  in  connection  with 
machinery  for  charging  and  discharging  retorts,  gas  compres- 
sors and  boosters,  crushers  and  elevators,  mechanical  boiler 
stokers,  &c.  The  supply  of  water  was  among  the  first  to  be 
provided  on  a  communal  basis.  In  most  pumping  stations 
low-s|K'ed  steam  engines  are  used  Ui  raise  water,  but  while 
these  have  rendered  excellent  service  there  are  many  defects 
in  them.  They  occupy  a  great  deal  of  space,  buildings  are  of 
necessity  large,  and  replacement  of  parts,  although  seldom 
necessary,  is  expt^nsive.  It  is  not  ixissiblo.  however,  to  give 
definite  particulars  to  show  where  a  steam  plant  has  been 
replaced  by  an  electric  pumping  plant,  although  several 
.--rbcmes  of  this  kind  are  cxintemplated.  Motors  to  the  numlier 
iif  72.  with  an  aggregate  of  3.480  h.p..  are  used  in  the  water 
works  departments  of  28  of  the  authorities  circularised.  Tram- 
way,-^ are.  of  course,  large  consumers  of  electricity.  The 
1918-19  edition  of  "  Garcke'a  Manual  "  summarises  as  follows  : 
Number  of  tramways:  local  authorities.  171;  companies.  103; 
total  274.  Capital  expenditure  :  local  authorities,  f  57. 994.000: 
companies,  ,£2-1.849.000:  total.  .£83.843.000.  Route  miles: 
local  authorities.  1.705:  companies.  1.015:  total.  2.720.  Annual 
consumption  (units)  :  local  authorities,  4.52.260.000:  com- 
panies. 115,,81O.000:  total.  ,5C8.1(X>.000.  Seven  authorities  em- 
ploy 55  railless  trolley  cars,  using  about  l.lXXI.OOO  units  jvr 
annum.  In  addition  to  the  transport  side,  a  large  amount  of 
electrical  plant  is  used  in  car-sheds  for  maintenance  and  repair 
purposes,  as  well  as  for  rail  welding  and  grinding,  &c.  In 
the  car-sheds  of  .52  towns  there  are  .302  motors,  totalling 
3.l:W  h.p..  and  using  1.762.000  units  annually. 

In  addition  to  these  main  uses  of  electricity  in  municipal 
service  there  are  numerous  smaller  applications.  Develop- 
ment in  the  treatment  of  wwacs  is  of  comparatively  recent 
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crontli;  electric  motors  bive  been  adapted  to  a  large  extent 
for  the  dri\-ing  of  pumps,  screens,  air  compressors,  lime 
jjrinders.  cranes,  convcvcirs.  itc.  It  is  possible  to  give  details 
erf  the  experience  of  t\Yo  authorities  in  this  connection.  These 
authorities  installed  18  motors,  having  a  total  of  23S  h.p.,  to 
take  the  place  iif  stoam  engines  and  boilers.  The  annual  con- 
Sumption  is  now  3(>4,(iO0  units  and  100  tons  of  fuel,  ae  against 
3,050  tons  previously.  Various  other  savings,  such  as  in 
wages,  repairs,  ash  removal,  dc.  have  been  etVected.  Allow- 
ing: for  a  charge  of  IJd.  per  unit  and  fuel  at  40s.  a  ton,  the 
cost  now  amounts  to  £-2,^50.  as  compared  with  £6.100.  Fifty- 
sis  sewage  works  are  using  electricity,  there  being  '289  motors, 
totalling  5.851  h.p.,  installed,  with  a  consumption  of  4,52'2,4-2'2 
units  annually.  As  regards  ico  manufacture  and  cold  storage 
there  are  18  authorities  using  131  motors,  with  a  total  of 
•2.780  h.p.;  annual  consumption,-  3,473.000  tmits.  Seventeen 
authorities  have  public  bakeries,  using  '285  motors,  with  an 
aggregate;  of  1.6*57  h.p.  and  an  annual  consumption  of 
679.794  units.  In  connection  with  streets  and  refuse  depart- 
ment, town's  yards,  &c..  the  total  number  of  motors  installed 
is  347.  These  have  a  total  capacity  of  4,365  h.p.,  and  are  used 
for  pulverising,  brick  making,  and  multifarious  other  pur- 
poses. The  annual  consumption  of  energy  is  ^.G-Sa.OOl  kWh. 
Electric  motors  are  also  used  by  fire  brigades,  in  public  baths, 
and  in  other  municipal  departments.  Summing  up.  the  aggre- 
gates shown  are:  motors,  1,881;  horse-power,  -26,780;  unit* 
consumed,  90,63-5.160.  These  figures  are.  of  course,  exclusive 
of  lighting  and  tramways.  The  paper  concludes  with  some 
statistics  of  gas  and  steam  power  employed  by  local  authori- 
ties, electric  and  non-electric  vehicles,  and  electricity  supply. 
Mr.  W.wsox  said  that  since  writing  the  paper  he  had 
received  a  reply  from  the  engineer  of  a  large  urban  district 
council,  in  which  it  was  stated  that,  owing  to  the  hij;h  value 
of  the  refuse  in  that  district  it  was  possible  to  generate  between 
4  and  41  milUon  units  per  annum  and  sell  this  energy  to  the 
power  company  which  operated  in  the  borough.  In  1919  one 
unit  of  electricity  was  generated  for  8  lb.  of  refuse;  there  were 
some  undertakings  in  the  country  where  it  would  be  difficult, 
with  the  plant  available,  to  generate  one  unit  for  8  lb.  of  coal. 
The  amount  of  refuse  burned  in  the  case  mentioned  was 
between  25,000  and  26,000  tons. 

Discussion. 

Mr.  F.  M.  Long  (City  Electrical  Engineer,  Norwich)  said 
that  electric  pumping  was  being  used  now  instead  of  gas  pro- 
ducer plant  for  the  pumping  station.  It  was  the  intention  to 
use  the  motor  during  the  night  and  on  Sunday  and  make  it 
entirely  automatic,  so  as  to  save  wages,  and  it  had  been 
decided  to  replace  the  d.c.  motor  with  a  three-phase  motor, 
to  be  supplied  from  the  6,60(J-volt  supply.  It  was  estimated 
that  this  would  effect  a  saving  of  ±'1.162  per  annum.  The 
charge  for  power  was  Id.  per  unit,  and  this  would  be  a  very 
useful  load  for  the  power  station,  especially  as  the  pumping 
could  be  stopped  at  the  time  of  the  peak  in  the  winter.  A  good 
deal  of  electric  power  was  being  used  at  the  gas  works  at 
Norwich,  although  the  works  did  not  lielong  to  the  Corpora- 
tion. Until  recently  the  works  had  generated  its  own  power. 
but  the  works  had  been  almost  entirely  rebuilt,  however,  and 
the  electricity  department  had  been  asked  to  supply.  He  did 
not  believe  in  the  electricity  and  gas  ixHjple  keeping  at  arm's 
length ;  they  could  be  very  good  comiJetitors  and  at  the  same 
time  very  good  friends.  The  consumption  of  the  gas  company 
was  about  40,000  units  a  year.  It  was  difficult  to  deal  with 
housing  schemes  becau.se  the  demand  for  electricity  was  very 
email;  it  w-as  probably  less  than  100  units  per  annum  in 
Norwich  for  the  small  houses.  The  method  adopted  in 
Norwich  was  to  collect  Is.  per  week  with  the  rents.  Tliat 
was  just  about  sufficient  to  cover  the  ordinary  use  for  lighting. 
There  was  a  risk  of  its  being  abu.sed  if  people  had  unlimited 
use.  and  therefore  meters  were  being  installed,  so  that  after 
100  units  per  annum  the  consumer  wiis  charged  at  the  rate  of 
l}d.  per  unit,  and  if  the  consumption  wa.s  less  than  100.  then 
a  rebate  was  allowed. 

Mr.  Allsofp  (Sales  Manager,  Bradford)  said  that  all  the  600 
houses  under  the  housing  scheme  in  Bradford  were  electrically 
lighted.  The  charge  was  on  the  basis  of  25  per  cent,  of  the 
rateable  value  and  Id.  per  unit.  Tenants  were  gradually  being 
pier.=uaded  to  use  electricity  for  other  purposes,  and  Id.  per 
unit  was  a  profitable  charge.  The  gas  works  took  about 
2.50  h.p.  from  the  electricity  works,  and  it  was  a  gratification 
to  know  that  it  was  obtained  without  any  pressure  from  the 
department.  There  was  also  200  li.p.  of  electric  motors  at  the 
refuse  destructor  works  for  concrete  making  and  in  connection 
U-ith  the  disintegrators.  &c.  Tlie  sewage  works  also  used 
power ,^  and  in  the  driving  of  a  tunnel  two  miles  long  for  an 
extension  of  the  sewage  system  email  electric  locomotives  were 
naed. 

Mr.  H.  G.  Whvatt  (Borough  Engmeer.  Grimsby)  spoke  of 
the  saving  it  was  hoped  to  make  by  pumping  sewage  electri- 
cally instead  of  by  steam.  The  present  cost  wnR  ^2.4-33  per 
nnnnm.  but  (i  sclieme  bad  been  submitted  wherebv  it  was 
hoped  to  do  it  electrically  for  ±'1.9.52.  The  work  of  conversion 
was  in  rotirw  of  progress,  one  of  the  pumps  having  been  at 
work  two  months  and  the  other  now  being  fixed.  The  price 
of  electricity  was  £8  ]0>.  per  kW  per  annum  and  }d.  per  unit, 
and  the  total  ch.yge  for  priwer  in  October  came  out  to  exactly 
lid.  per  unit.  For  the  hoii.^iog  scheme  there  was  one  service 
for  four  houaefl.  The  houses  wi>re  designed  with  gag  coppers 
and  gas  fires  in  two  bedrnoms.  but  the  demand  wag  regarded 
a«  likely  to  be  to  small  that  the  ga«  company  would  not  lay 


mains.  Meters  were  installed  in  these  houses,  and  a  charge 
of  Is.  per  week  was  made  in  the  summer  and  Is.  9d.  in  the 
winter,  but  above  a  certain  con.sumption  the  chajge  would  be 
by  meter,  as  mentioned  by  Mr.  Long. 

Mr.  A.  W.  Bakham  (Borough  Electrical  Engineer,  Watford) 
said  that  some  years  ago  bis  Ck)uncil  started  a  housing  scheme 
with  30  or  40  bouses,  and  there  was  one  service  to  all  the 
houses  and  a  current  limiter  to  each  house;  a  charge  ol 
3d.  per  week  was  made.  The  owners,  however,  were  putting  in 
cookers  and  radiators,  and  a  current  limiter  of  60  or  100  watts 
capacity  was  not  of  much  use.  and  the  Council  had  been  com- 
pelled to  lay  services  to  each  house,  with  a  five-ampere  meter. 
He  hoped  m  this  way  to  increase  the  supply  to  tlie.se  houses, 
but  he  thought  it  would  be  nearer  60  units  than  100  units  per 
annum,  as  mentioned  in  the^  paper.  He  hoped  to  hire  out 
apparatus,  and  he  was  working  on  the  Norwich  system,  20s. 
fixed  charge  plus  Id.  per  unit. 

Mr.  Watson,  replying  to  the  discussion,  read  a  letter  which 
he  had  received  from  Mr.  Feddeu.  of  Shettield.  in  \Ahich  some 
infonnation  was  given  of  the  developments  in  Sbetfield  with 
regard  to  sewage  disposal.  In  an  experimental  plant  at 
Sheffield  it  was  found  that  the  load  factor  was  over  70  per 
cent.,  and  a  very  large  scheme  had  been  prepared  for  Sheflield, 
in  which  two  motors  of  a  total  of  1,(XI0  h.p.  would  be  used, 
and  the  consumption  was  estimated  at  between  5  and  6  milhon 
units  per  annum.  At  the  Sheflield  gas  works  there  were 
motors  of  461  h.p..  and  a  scheme  involving  the  use  of  a  further 
242  h.p.  was  in  progre.ss  in  connection  with  the  installation  of 
vertical  retorts.  Mr.  Watson  agreed  that  tue  number  of  units 
per  house  mentioned  in  the  paper,  viz.,  about  100.  was  high, 
and  in  21  replies  received  since  the  paper  was  w^ritten  the 
average  was  78.  At  Bury  the  system  of  wiring  was  to  lay  the 
mains  round  the  back  of  the  houses  attached  to  the  frame- 
work, under  the  eaves.  One  service  was  run  to  every  two 
houses,  as  they  were  semi-detached,  and  that  led  to  a  great 
saving.  There  had  been  considerable  controversy  with  the 
Housing  Commissioner  with  regard  to  putting  in  electric  light- 
ing and  gas  cooking  apparatus,  but  eventually  both  were  in- 
stalled. Considerable  economy  had  been  effected  by  putting 
in  a  fireplace  in  only  one  upstairs  room.  In  the  other  two 
rooms  plugs  were  installed  for  electric  radiators,  and  this  had 
resulted  in  a  saving  of  £S0  per  house,  the  plugs  costing  22s.  6d. 
each.  The  Corixiration  had  agreed  to  keep  a  stock  of  radiators 
for  the  tenants.  A  compound  system  of  charging  and  meters 
for  these  houses  were  essential  in  order  to  check  wastage. 
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Elements  of  Illaminating  Engineering.  By  A.  P..  Trotter. 
Pp.  si -t- 103;  figs.  63.  London:  Sir  I.  Pitman  &  Sons. 
Price  2s.  6d.  net. 

This  work  is  a  distinct  acquisition  for  those  requiring  a 
treatise  on  the  subject  dealing  only  with  theoretical  considera- 
tions. It  is  usually  well  written  and  arguments  are  suc- 
cinctly stated  :  there  is  no  pretence  that  it  is  exhaustive,  but 
frequent  reference  is  made  to  books  of  greater  volume,  so 
that  one  interested  in  a  particular  point  and  wishing  to  obtain 
further  information  thereon  is  carefully  guided  to  the  proper 
source.  It  must  be  recognised,  however,  that  the  practical 
side  of  the  subject  and  the  possibilities  arising  therefrom  are 
not  dealt  with,  and  it  is  to  be  hoped  that  the  distinguished 
author  will  supplement  the  present  volume  so  that  a  complete 
and  handy  reference  of  theory  and  applii'ations  will  be  within 
the  reach  of  all.  The  .size  of  the  book  is  but  small,  but  therein 
lies  its  extreme  utility,  and  Messrs.  Pitman's  are  to  be  con- 
gratulated on  producing  a  .series  of  works  which  will  appeal 
to  those  who  desire  a  technical  book  which  may  be  carried 
in  the  pocket  without  undue  bulk,  so  that  it  may  be  digested 
on  odd  occasions. 

At  the  outset,  Mr.  Trotter  places  before  the  reader  the 
fundamental  definitions  and  laws  relative  to  the  subject,  and 
while  some  refer  to  matters  highly  tlM^oretical.  the  clarity  of 
expression  might  be  well  taken  as  a  pattern  by  other  writers. 
Vision  and  glare  form  the  next  subjects  dealt  with,  and  again 
one  is  impressed  by  the  manner  in  which  information  is 
condemned  without  the  omission  of  .salient  jioints.  In  the 
following  pages,  which  treat  upon  the  enii.s.sion  of  light  from 
a  source,  there  are  statements  which  might  be  better  phra.sed. 
especially  is  this  the  case  with  the  paragraph  at  the  foot  of 
page  20;  there  is  no  reason,  however,  that  should  prevent 
one's  obtaining  a  full  understanding  of  polar  curves.  The 
chapter  relative  to  sources  of  light  makes  interesting  reading 
and  contains  much  information  which  i?  of  considerable  assis- 
tance, though  usually  omitted  from  other  books  on  the  subject  : 
compari.sons  are  made  in  an  unbiased  manner  and  invite 
confidence.  It  may  not  be  l^ut  of  place  to  mention  here  that 
trade  influence  is  conspicuous  by  its  absence,  an  unusual  feature 
in  a  technical  work  on  this  subject. 

We  must  confess  that  the  chapter  on  reflectors  and  shades 
left  us  somewhat  disappointed,  and  we  do  not  always  agree 
with  the  statements  made.  For  example,  the  average  "  re- 
flecting power  "  of  porcelain  enamel  steel  appears  to  us  to 
be  highly  stated  (page  43):  a  dispersive  distribution  is  not, 
to  our  mind,  the  same  or  similar  to  an  extensive  distribu- 
tion :   80  far  as  the  positionine  of  the  lamp  in  a  "  semi-in- 
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direct  "  unit  is  t-oncerned,  we  have  always  found  that  tlju 
lamp  is  lx;st  placed  so  that  the  filament  is  level  with  the  rim, 
the  resultant  illumination  may  be  very  slightly  less  than  the 
hest  obtainable,  but  the  general  appearance  of  the  ceiling  and 
room  is  greatly  enhanced.  Photometers  and  photometry  are 
handled  in  a  very  able  manner,  without  the  inti-oduction  of 
details  of  ultra-scientific  and  little  used  instruments.  The 
chapter  on  pliinning  enables  the  beginner  to  appreciate  the 
many  methods  available  for  the  calculation  of  illumination. 
and,  at  the  same  time,  he  will  realise  the  futility  of  making 
elaborate  calculations  when  the  means  at  his  disposal  to 
convert  the  paper  results  into  practice  are  limited  by  com- 
mercial exigencies.  After  an  elaborate  exposition  relative 
to  the  planning  of  a  layout,  the  author  candidly  states  "  of 
course,  in  practice,  the  spacing  would  be  accdmmodated  to 
suit  the  arrangement  of  tools  and  gangways."  The  curve 
(fig.  54)  showing  the  total  hours  of  lighting  is  capable  of 
misconstruction  :  if  the  directions  given  are  followed,  the 
advent  cjf  summer-time  would  appear  actually  to  shorten  the 
hours  of  darkness !  ! 

There  are  (jtlier  minor  errors,  but  generally  they  are  so 
obvious  that  they  are  not  likely  to  be  misleading,  and  will 
no  doubt  be  corrected  in  future  editions  :  they  do  not  detract 
from  the  work,  which  we  can  thoroughly  recommend. 


Electric  Hr.ll.t,  Alarms  and  Signalling  Systems.  By  H.  G. 
White.  Second  edition.  Pp.  113;  figs.  75.  Ijondon  :  S. 
Keiitell  &  G..,  Ltd.    Price  3s.  6d.  net. 

This  httle  book,  which  is  essentially  of  a  practical  nature, 
is  mainly  intended  for  the  use  of  the  wireman  and  mainten- 
ance man,  and  therefore  only  describes  the  apparatus  used 
in  sufficient  detail  to  enable  its  functions  to  be  clearly  under- 
Btood. 

Commencing  with  the  simplest  bell  circuits,  the  author  goes 
on  to  describe  the  more  complicated  arrangements  in  use  in 
hotels  and  other  large  buildings.  The  more  modern  installa- 
tions show  clearly  the  influence  of  the  telephone  engineer  in 
their  design,  mechanical  indicators  being  replaced  to  a  great 
extent  by  relays  and  signal  lamps,  which  permit  of  much 
greater  flexibility  in  duplicating  signals  and  meeting  special 
requirements. 

Only  the  .simplest  fire  alarm  systems  are  described.  A  full 
description  of  any  one  of  the  arrangements  in  use  for 
public  lire  calls  would  occupy  the  whole  of  the  book,  and  as 
these  systems  are  almost  invariably  installed  by  the  firms 
who  speciaUse  in  them,  the  information  woBld  not  be  of 
much  general  interest. 

The  chapter  on  Mine  Signalling  Systems  has  been  entirely 
rewrijjtton  for  this  edition  and  now  includes  the  most  modern 
practice.  Owing  to  the  new  regulations,  introduced  in  1914. 
which  make  it  compulsory  that  the  engine  man  shall  receive 
a  visual  indication  of  the  nature  of  the  signal,  most  of  the 
shaft-signalling  systems  have  had  to  be  reconsidered,  and  at 
the  SMine  time,  improvements  have  been  introduced.  The 
author  gives  a  sliort  description  of  the  important  features 
of  the  principal  systems.  Tt  is  noticed  that  diagram  No.  54 
does  not  agree  with  the  letterpress,  which  states  that  a  signal 
given  at  one  point  will  be  repeated  at  all  the  other  points, 
whereas  with  the  iiirangemeut  in  the  figure,  only  the  answer- 
ing signals  will  lie  repeated  at  all  the  sections. 

There  is  a  chapter  giving  very  .sensible  and  practical  hints 
on  the  best  methods  of  locating  faults,  and  general  precau- 
tions to  be  taken  in  carrying  out  the  work  of  installation. 

Tlie  book  as  a  whole  is  clearly  written  in  simple  language, 
is  well  illustrated  and  can  be  confidently  recommended  to 
those  interested  in  the  erection  or  maintenance  of  the  sy.^tems 
de.scribed 

Modern  High-speed  Influence  Machines.  By  V.  E.  Johnson, 
M.A.  Pp.  vii  -(-  '278;  93  figs.  London  :  E.  &  F.  N.  Spon, 
Ltd.     Price.  Us.  net. 

Prom  the  title  of  this  book  one  might  be  tempted  to  con- 
clude that  the  inlluence  machine  had  ceased  to  be  a  scientific 
toy,  and  had  become  a  practical  engineermg  proposition.  Such 
a  view  obtains  lint  little  support  from  the  contents.  With 
one  or  two  exceptJons.  the  machines  described  are  very  much 
on  the  lines  with  which  we  are  familiar.  Improvements  have 
been  made  in  construction  and  in  selection  of  suitable  mate- 
rials, and  also  iiy  the  .substitution  of  power  drive  for  the 
handle  and  pulleys  of  the  early  types,  but  much  remains  to 
be  done  before  the  influence  machine  can  be  considered  as 
a_  serious  rival  to  the  induction  cojl  for  the  production  of 
high-pressure  electricity. 

Tlie  fir-st  part  of  the  book  consists  of  a  description  of  the 
eaily  machines  of  Wimshurst,  Holtz.  and  others,  and  describes 
simply  the  principles  on  which  the  action  depends.  The 
author  then  proceeds  to  describe  and  illustrate  a  number  of 
e<perimental  machines  which  have  been  made  by  him  during 
s.  series  of  years. 

When  the  amount  of  work  involved  in  the  construction  of 
the.se  machines  is  taken  into  consideration,  one  cannot  help 
feeling  that  more  valuable  results  might  have  been  obtained  by 
exact  experiments  on  a  smaller  number  of  models.  It  is  very 
difficult  to  ascertain  from  this  book  what  are  the  real  outputs 
and  efficiencies  of  the  different  types  described. 

It  is  true  that  there  are  considerable  difficulties  to  be  over- 


come in  the  meabuiement  of  very  small  currents  at  high 
iwtentials,  but  even  in  the  case  of  the  power  required  to 
drive  the  machines,  which  c«uld  easily  be  determined  exactly, 
this  does  not  appear  to  have  been  done.  An  illustration  is 
given  of  an  electrostatic  motor  which  is  claimed  to  develop 
one-eighth  of  a  horse-power,  but  the  only  confirmation  of  this 
claim  is  the  statement  that  it  could  not  be  stopped  by  pinch- 
ing the  axle  between  the   finger  and   thumb. 

The  author  gives  a  number  of  illustrations  of  practical  ap- 
plications to  which  influence  machines  may  be  put,  such  as 
electrotherapeutics,  electroculture,  wireless  telegraphy,  &c.  He 
describes  at  some  length  an  invention  by  a  doctor  who 
proposes  to  insulate  the  gas  pipes  in  dwelling  houses  and 
u.se  influence  machines  for  maintaining  a  [Kisitive  potential 
at  the  gas  jets,  the  object  being  to  ionise  the  air  in  the  rooms. 

The  first-mentioned  applications  are  being  fulfilled  at  least 
as  well  by  the  induction  coil  as  they  could  be  by  the  influence 
machine,  and  it  appears  unlikely  that  there  will  be  a  wide 
field  for  either  in  the  ionisation  of  gas  jets. 

A  considerable  amount  of  information  is  given  as  to  the 
most  suitable  materials  to  be  u.sed  in  the  construction  of  these 
machines,  and  the  book  will  prove  useful  to  those  who  wish 
to  become  conversant  with  the  elementary  theory  or  to  con- 
struct model  machines  for  teaching  or  experimental  purpo€e6. 


Modern  Central  Stations.  By  Charles  W.  Marshall,  B.Sc., 
A.M.I.E.E.  Pitman's  Technical  Primers,  No.  96.  Pp. 
115;  illustrated.  London  :  Sii-  Isaac  Pitman  &  Sons.  Ltd. 
Price  2s.  6d.  net. 

This  little  handbook  aims  at  giving  the  reader  a  brief  survey 
of  the  salient  features  in  connection  with  the  design,  con- 
struction, and  operation  of  modern  steam-driven  power  sta- 
tions. The  author  is  careful  to  point  out  that  in  a  volume  of 
this  .size,  it  is  quite  impossible  to  deal  adequately  with  any 
of  the  numerous  details  which  are  inseparable  from  a  modern 
power  house,  but  in  the  reviewer's  opinion,  the  author  has 
certainly  succeeded  in  condensing  a  remarkable  amount  of 
information  within  the  115  pages  forming  the  volume. 

The  book  is  conveniently  arranged  in  nine  chapters,  dealing 
successively  with  factors  affecting  the  choice  of  plant  and 
site,  the  coal-  and  ash-handling  plant,  the  boiler  house,  the 
engine  room,  control  gear,  and  protective  gear.  The  remaining 
three  chapters  deal  with  station  operation,  power-house  plant 
testing,  and  an  interesting  chapter  describing  the  new  Dalmar- 
nock  power  station  of  the  Glasgow  Corporation. 

In  the  chapter  on  coal-  and  ash-handling  plant,  the  import- 
ance of  close  attention  to  design  to  ensure  reliability  is  rightly 
emphasised,  although  the  problem  of  toal  and  ash  plant  for  'a 
modern  capital  station  using  low-grade  coal  on  a  daily  output 
of,  say,  even  a  million  kWh,  is  hardly  so  easy  to  solve  with 
inland  stations,  as  is  indicated  by  the  author. 

With  regard  to  engine-room  plant,  the  driving  of  the  con- 
denser auxiliaries  is  carefully  considered,  and  alternative 
methods  are  put  forward,  but  the  system  of  half -duty  units  has 
not  been  mentioned  by  the  author. 

In  discussing  the  question  of  alternator  excitation,  no  men- 
tion of  battery  excitation  has  been  made  with  regard  to  alterna- 
tive methods. 

The  chapter  devoted  to  protective  gear  is  a  most  useful 
rrsinnr  of  modem  practice,  and  the  reviewer  feels  that  it 
greatly  enhances  the  value  of  this  little  volume. 

The  pages  devoted  to  the  operation  of  central  stations  and 
power  plant  testing  should  prove  of  interest  even  to  engineers 
of  rii)e  experience,  and  it  is  pleasing  to  note  that  the  'ooiler 
house  comes  in  for  its  fair  share  of  attention  in  these  days 
of  costly  fuel. 

The  description  of  the  Dalmarnock  power  house  should 
prove  useful,  as  its  design  incorporates  most  of  the  salient 
features  of  British  practice  in  connection  with  a  modern 
capital  station. 

The  volume  concludes  with  a  page  devoted  to  the  bibho- 
graphy  of  the  subject,  but  the  references  can  hardly  be  con- 
sidered complete  with  the  omission  of  "  Power  Hou.se  Design." 
by  Sir  John  P.  C.  Snell. 

Altogether  the  work  is  an  excellent  ri'sumc  of  modern  British 
practice,  and  is  well  illustrated  from  photographs  of  actual 
plant,  whilst  the  diagrams  leave  very  little  to  be  desired. 
The  book  should  certainly  find  a  place  in  the  library  of  both 
students  and  trained  engineers  e'hgaged  in  the  sopply  branch 
of  the  iudustrv. 


An  Electrical  \Vindinj5  Liigiiie. — Messrs.  Fullerton,  Hod- 
gaft  it  Barclay,  of  Pai.sTey.  are  making  two  large  electrical 
winding  engines  for  the  Powell  Duffryn  Steam  Goal  Co.,  Ltd.. 
South  Wales.  The  total  weight  of  each  winder,  exclusive  of 
the  motor,  is  1*20  tons;  it  will  be  one  of  the  largest  in  South 
Wales.  The  drum-shaft,  which  when  complet^nl,  weijjhed 
15  tons,  was  forged  at  the  works  of  Messrs.  Beardmore.  The 
motor  for  driving  the  winder  is  of  the  British  Thomson-Hous- 
ton Go's,  make,  and  can  take  a  peak  load  of  '2,980  h.p.  The 
ilepth  of  the  mine  shaft  for  which  the  winder  is  required, 
in  about  1,8()0  feet,  and  five  tons  of  coal  will  be  taken  up 
every  wind  in  about  72  seconds.  The  winder  is  also  designed 
for  raising  8}  tons  of  rubbish  during  sinking  oi>eratioiJ«. 
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:.>'J,li:!5.  "  l.lubte,  \c..  (or  electric  lamps."  E.  Barnard  and  Falk,  Sladel- 
iii;«nn  &  Co.,   Lid.     November  "ih. 

■£I,6H.  "  .\l.  nns.  ot  regulating  electric  motor  casctdes."  Siemcns-Schuckerl- 
werke.     November   "th.     (Germany,    Dec^-mbcr  9lh,  19^.) 

2J,t)3a.  •■  Starting  thref>phase  indpclion  electric  motors."  Siemens- 
Sckuckertwrke.     November   "th.     (Germany,   Dtxembor   3Uth.   hOO.) 

'i9,64^.  "  Induction  motors."  Naanilooze  X'ennuotschap  Hengelosche  Elec- 
iisthe  en  .Mechani^che  .Apparatenfabriek.  November  7th.  (Holland  .May 
12th.) 

iS.Vtii.  "  Devices  lor  containing  electrical  conductors,  fi:c."  H.  H.  Long- 
Duitom.     .NJoveniber  "th. 

29.rtfci.  "  Electro-magnetic  driven  generator  and  switching  arrangement." 
!•■.  E.  EbDcre,  D.  E.  Evans,  H.  Morgan,  and  A.  H.  Williams.     November  8th. 

29,707.    "  Electric  beer  engine  and   air  compressor."    B.   Paterson.     Novem- 


Std. 


\V.   fi 


ather  and  Singer    Manufacturing 


ember       10th. 


J.  E.  Pollak  (Siemens  &  Halske  Akt. 
apparatus."  R.  Bosch  Akt.  Ges.  No- 
ally-driven  trucks."  C.  D. 
"  H.  E.  Hadiven  and  H. 
.N'evret.        November      11th. 


29.718.     ••  Cemrilugal   s 
I'o.     November  8th. 

29,732.  "  Electric  switch  holders  for  electric  lamps."  C.  G.  Bennett. 
NovcniBer  8tk. 

29,7a£.  "  Electric  fuse  carriers,  &c."  W.  T.  Henley's  Telegraph  Works 
Co.,  LlJ.,  and   E.   .Moor.     No\-ember   8th. 

29,75*.  "  Elcciric  switches."  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric  Co,).     .November   8th. 

29,756.  •'^Multiplex  fuse."  P.  G.  U.  Buch  and  Jensen  Trading  Co.,  Ltd. 
.Aktieschhab.     November  8th. 

29,777.  "  Electric  installations."  J.  Bethcnod.  November  8th.  (France, 
November  8th,  1920.) 

39,793.  "  High-tension  cable  with  paper  insulation."  .Allgemcine  Elektri- 
Citats  Ges.     November  8th.     (Germany,    November  8th,  1920.) 

■  29,822.    "  Biectrolvtic  production  of   tubes,    &c."    S.   O.  Cowper-Coles.     No- 
vember 9lh. 

39,818.    "  Electric  cables."    .\.   J.  Austin.    .November  9th. 
29,8ti5.    "  Electric  conductors."    W.  B.   Sayers.     .November  9th. 
-  3y,8taf.    "  Uotor-\ehicle  electric   lamps."    A.  Bunch.     November  9th. 
29,87*.     "  Dynamo-electric   machines."    J.    H.    St.    H.    Mawdsley.     November 
'."th. 
29,880.  "  Fbh.plate  tramway,  S:c.,  rails."     J.  Osborne.     November  9th. 

29.882.  "Systems  of  electric  distribution."  British  Thomson-Houston  Co.. 
Ltd.,  and  F.   P.  Whitaker.    November  9th. 

39.883.  "  illuminating  devices."  British  Thomson-Houston  Co.,  Ltd.  No- 
vember 9lli. 

39,885.    "  Electric   circuit-breakers."       British    Thomson-Houston    Co.,    Ltd. 

■  Cieneral  Electrk  Co.).     November  9th. 

39,895.  "  .Apparatus  for  supplying  electricity  to  instruments  or  circuits."  A. 
E.  .Angus.     November  9th. 

29,918.  "Signalling  in  wireless  telegraphy."  L.  G.  Preston  and  G.  Shear- 
ing.   November  9th. 

39,929.     "  Electric    adaptor   fitting."     L.    .M.    Waterhouse.     November    10th. 

29,9r3.  "  Carriers  for  electric  storage  balterfes."  J.  C.  Blake.  November 
lOtb. 

29,979.    "  Thermionic  valves."    H.  St.  J.  de  A.  Donisthorpe.  November  10th. 

29,989.  "  Insulating  elements."  British  Thomson-Houston  Co.,  Ltd. 
(General  Electric   Co.t.     November  10th. 

29.993.  "  .Means  (or  mounting  and  driving  magneto-electric  machines."  J. 
White.     Novemt>er  10th. 

29,997.     "  Dvnamo-electric        machii 
(Italy,  November  10th,  1920.) 

■  30,016.  "  Chains  for  electroliers,   &c."      R.    D.   Best    and   Best   &   Lloyd,    LtB. 
.Novemtier  10th. 

30,036.     "  T._'k^phone    inslrjments." 
Ges.).     November  10th. 

30.059.     "  .Magneto-electric    ignition 
wmber  llth.     CGermanv.  .Mav  14th.) 

30,065.    "  .Means   for '  handling    loads  on  elect 
L'uppleditch   aiMJ  J.    E.   Stott.     November   llth. 

30,073.     "  Slings    for   supporting    electric    cabl 
Willis.     November   Uth. 

30,087.    "  Dvnamo-electric     generators."       J. 
iFraiKe,  March  3rd,  1920.) 

30,109.  "  Wind-driven  electric  generators."  G.  F.  .Mackay  and  F.  E.  Shim- 
well.     November  llth. 

30,114.  "  Alternating-current  electric  instruments  for  indicating  synchro- 
nism, power  factor,  phase  difference,  &c."  C.  L.  Lipman,  Nalder  Bros, 
and  Thompson,    Ltd.     November  llth. 

30,118.    "  Elociric  cut-ouu."    H.  Penfold.     November  llth. 

30,131.  "  Devices  for  control  of  railway  trains."  A.  R.  .Angus.  Novem- 
ber Uth. 

30,136.  "  Devices  for  causing  electricity  to  be  supplied  to  instruments  or 
circuits."    A.  R.  .Angus.    November  llth.' 

30,14A.  "  Electricity  meters."  F.  Holden  and  Measurement,  Ltd.  Novcnj- 
b^r  llth. 

30.152.  "  Tapping  switches  for  changing  voltage  ratios  of  transformers, 
ic."  E.  Barton.  C.  L.  Lipman,  S.  A.  Stigant  and  Johnson  &  Phillips,  Ltd. 
November  lllh. 

30.153.  "  Tapping  switches  for  changing  volt  ige  ratios  of  transformers,  &c." 
Johnson  &  Phillips,  Ltd.,  O.  E.  Scase,  and  S.  A.  Stigant.     November  llth. 

.10,158.  "  Electric  cooking  utensils."  Ehrich  &  Graetz,  F.  Graetz,  and  H. 
Graetz.     .November   llth. 

:I0,159.  "  Electrically-hcate.l  coffee-making  machine."  Ehrich  &  Graetz. 
F.  Graetz,  and  H.  Graetz.    .November  llth. 

')0.160.  •  Electric  switches  or  controllers  (or  vehicle  head  lamps."  F.  C. 
'"■irtis-.     November  llth. 

;U.183.  "  Clamping  arrangement  lor  sheet-metal  stator  teeth  of  electrical 
m. chines."  Maschinenfabrtek  Oerlikon.  November  Uth.  (Switzerland, 
November  17th,  1930.) 

W.185.    "  Electrical   relays."    S.   G.  Brown.    November  llth. 

:!0,I89.  "  High-frequency  electrical  coils."  L.  G.  Preston  and  W.  Shultlc- 
«..rth.     November   lllh. 

10.192.  "Etctric  cycle  lamps."  C  A.  .Miller  and  F.  J.  Miller.  Novcm- 
b-  12lh. 

30.193.  "  Bulb  holders  for  electric  cvcic,  &c.,  lamps."  C.  A.  Miller  and 
F    J    Miller.    November  12th. 

30.194.  "  Electric  lighting  dynamos."  C.  A.  .Miller  and  F.  J.  Miller. 
N..vemb.;r  Btli. 

:l0.iy5.  "  Friclion-drivcn  electric  lighting  d\natnos  for  bicycles."  C.  A. 
Miller  and  F.  J.  Miller.    November  12th. 

.•»,197.  "  Electric  lamps  for  road  vehicles,  ic."  A.  E.  Davit.  November 
12th 

30,227.  '■  Tilephon..  recelv-r."  Western  Electric  Co.,  Ltd.  November 
12lh      (Unite.1  Slac.  ,,    Ueccmb.r  2nd,   1920.) 

*l:i.KI.     •■  El..lri,    ijcnorator.  ■     A.   M.    Co.x.     November  12th. 

10.242.  "  .Appar.i'u5  for  w^c  on  motor  v-hicles  for  rendering  electric  system 
,rir,p.r..rive."     W.    J.    Hannah.     November    12th. 

«.24i.  "  indicting  ringing  of  electric  bells,  ic,  to  operators."  F.  G. 
B-ll,  F.  Clark,  and  M-rling  1.l..-phone  and  Electric  Co..  Ltd.    November  12th. 

30JJ48.  "  Electri.  ■  urreni  ..onomiscr  and  rfgflator."  J.  E.  Savidge  *nd 
E     L.    Terrey.     Xov-mber   12th. 

30,3.SI.  ■'  S»rtchg-ar  in  control  ball.-ry  charging  circuits."  G.  F.  Mackav 
3nd   F.  E.  Shimwcll.     November  12th. 

:lll31H.  "  Slab  indu<  ian<.'«  for  wire)e«s  iclegrnphv  or  telephonv."  A.  C. 
llalKrw.      Nov..tnlwr    I4th.  or.  r        . 

30JJ7.-..    ■•i:i..iri.     liuhiing    of    vehicles.   \c."       C.    R.    Cowan    and    J.    H. 


30,293.     ••  Sparking  plug."     E.   de   Waelc.     .November  Ulli. 

30,29(j.    "  Electrolytic  engine."    A.    .Morrison.     November   14th. 

30,:^2.  "  Electrical  apparatus  for  locating  faults  in  ignition  circuits  ^i 
imernal-combustion  engines."    F.  Mead.     November  14th. 

30.303.  "  .Machine  tor  converting  alternating  into  direct  electric  current.'; 
G.   F.   Baddelev.     .November  14th. 

30,323.  "  \-.;cuum  tubi-s."  Franklin  Industrie  Ges.  and  J.  .M.  Schmiiic. 
.November  Uth.     (Germany,  January  tiUi.) 

30,327.  "  Electric  terminals."  British  Thomson-Houston  Co.,  Ltd.  (Gcncr.l 
Electric  Co.).     November  Uth. 

30.337.  "Electric   switches."    A.    H.   .M.acklej .     November  14lh. 

30.338.  "  Dyniimo-electric   machines."     W.    B.    Sayers.     November    14lh. 
30,:Ji>3.     "  Electrical    heating   and   cooking   apparatus."     W.    W.    Nobbs.     N. 

\  ember  Uth. 

30,357.  "  Relaj .  oscillograph,  telephone,  automatic  current  regulator,  \i  ^' 
F.  .A.   Johnscn  and    K.   Rahbek.     November  14th. 

30.371.  "  .Vutomatic  switches  (or  telephone,  &c.,  svstems."  .Autuiiiaii. 
Telephone  .Manufacturing  Co.,  Ltd.  November  14th.  (United  States,  Nover.: 
bor  23r<l,  1920.) 

30.372.  "  Electric  alternator."    F.   Contell.     November  Uth. 
30,397.    "  Electrical  cables,  &c."    G.    D.  Roberts.     November  15th. 

30.424.  "  .Mine  signalling  systems,  A:c."  .Automatic  Telephone  Manufactur- 
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It  is  a  matter  tor  deep  concern  that  with  the  Christmas 
season  so  near  at  hanti,  and  with  winter  approaching, 
there  are  so  few  indications  of  any  increase  of  employ- 
ment. Indeed,  the  last  figures  circulated  show  an 
actual  increase  of  unemployment  for  the  week  ended 
November  18th,  the  number  of  unemployed  persons 
growing  from  1,789,4.32  to  1,817,000.  But  it  does  not 
do  to  judge  the  situation  merely  by  weekly  comparisons 
or  by  statistics  only.  If  we  go  back  to  June  in  our 
reckoning  we  find  that  the  unemployed  persons  num- 
bered 2,177,899.  Many  influences  are  at  work  making 
for  trade  revival  and  more  employment  due  to  other 
causes,  and  we  shall  not  be  surprised  if  the  situation 
improves  considerably  within  the  next  six  months.  The 
improvement  between  now  and  the  spring-time  is  likely 
to  be  slow,  but  it  should  be  sure  now  that  factors 
making  for  reduced  cost  of  production  and  of 
building  and  the  general  cost  of  living  are  coming 
more  effectively  into  play.  The  present  terribly 
heavy  burdens  of  taxation,  both  personal  and  in- 
dustrial, are  a  serious  restriction  on  enterprise,  and 
any  hints^from  high  quarters  that  these  may  be  lessened 
at  the  end  of  the  financial  year  kindle  hopes  that  new 
enterprises  now  impossible  will  become  worth  while. 
The  present  indications  of  falls  in  cost  of  transporta- 
tion, general  travel,  the  cost  of  coal,  and  even  the  price 
of  the  Christmas  turkey,  are  all  to  the  good  in  making 
for  hopefulness.  But  while  according  to  a  German 
motto  "  Hope  is  the  poor  man's  bread,"  hope  will  not 
keep  industry  alive  and  provide  employment  wherewith 
a  man  may  purchase,  through  the  sweat  of  his  brow, 
substantial  bread,  rather  than  depend  upon  national 
unemployment  allowances. 

It  is  worse  than  useless  to  imagine  that  the  Govern- 
ment alone  can  put  an  end  to  unemployment  by  provid- 
ing work  for  all,  and  that  it  is  its  duty  to  meet  the  need 
for  work  by  .supplying  money  for  maintenance  to  anyone 
who  cares  to  ask  for  it  from  the  boundless  resources 
which  the  Government  is  supposed  to  have  at  command. 
That  "the  Government"  as  such  has  any  money  or 
financial  resources  is,  of  course,  known  by  reasonable 
people  to  be  untrue.  The  State  has  nothing  except  that 
which  can  be  extracted  from  the  pockets  of  the  taxpayer. 
Again,  to  continually  suggest  that  the  Government  must 
find  work  is  mischievous  in  the  extreme,  as  leading  to 
the  belief  that  some  kind  of  relief  work,  engineered  and 
managed  by  Government  officials,  is  the  only  palliative 
for  unemployment. 

Having  said  this  much,  we  are  fain  to  confess 
that  it  is  not  easy  to  suggest,  much  less  to  provide, 
a  remedy.  We  conceive,  however,  that  in  order  to 
get  into  the  proper  frame  of  mind  to  consider  a 
remedy  it  is  best  to  look  at  some  of  the  causes  of  the 
disease,  and  see  whether  any  of  those  causes  can  bs 
removed.  We  do  not  propose  to  enumerate  them  all ; 
but  there  are  three  of  outstanding  importance.  First, 
the  Great  War  and  all  its  sequelae;  second,  the  fact  that 
the  trade  unions  continue  to  insist  on  their  demands  for 
short    time    and   hiirh   wao;es ;   and    third,    the   artificial 
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lijaiiiltliaiiLe  ot  ttaLri>  liiii>ui;h  the  liiediuiu  ul  Trade 
Boards.  The  war,  of  course,  is  the  chief  of  these.  It 
paralysed  trade  for  a  number  of  years,  ruined  many 
of  our  foreign  L-ustomers,  taught  people  abroad  to  do 
without  our  irimiis  or  make  them  for  themselves,  and  last. 
but  not  least,  it  gave  an  impulse  to  foreign  competition. 
We  believe  that  the  British  taxpayer  has  been,  and  etill 
is,  ready  and  willing  to  bear  his  fair  share  of  the  burden 
of  providing  for  the  unemployed  in  so  far  as  the  present 
position  was  brought  about  by  the  war ;  but  he  is  en- 
titled to  demand  that  organised  labour  and  the  workers 
themselves  shall  do  their  share.  If,  therefore,  the 
tiovernment  has  recourse  to  the  payment  of  furthej- 
doles,  or  to  the  establishment  of  relief  works  in  order 
to  tide  over  the  present  difficulty,  the  trade  unions 
should  consent  to  relax  their  rules,  and  the  workers 
should  agree  to  the  suspension  of  those  regulations  which 
now  compel  employers  to  pay  a  minimum  wage.  It  is 
not  easy  to  see  how  the  trade  unions  can  be  compelled 
to  relax  their  rules.  They  did  this,  to  their  credit  be 
it  remembered,  during  the  war,  under  the  stress  of  a 
great  national  emergency.  But  they  do  not  seem  to 
realise  that  the  effects  of  the  war  are  still  severely  felt, 
and  that,  so  long  as  wages  are  maintained  at  too  high 
a  level,  and  the  worker  is  encouraged  to  refuse  to  do 
a  full  day's  work  at  a  reasonable  wage,  it  is  impossible 
for  the  country  to  recover  its  trade.  In  our  view,  how- 
ever, something  can  be  done  b}'  Government  to  compen- 
sate the  taxpayer  for  the  burdens  which  will  have  to 
b^  imposed  upon  him  if  further  moneys  are  to  be  ex- 
tracted from  him.  The  rules  which  restrict  hours  of 
labour  and  impose  minimum  wages  must  be  relaxed  in 
order  to  make  ^t  possible  for  employers  to  carry  on 
business  at  a  profit.  For  it  is  time  that  those  who 
make  such  rules  came  to  realise  the  position  of  a  man 
who,  whatever  else  may  happen,  is  called  upon  to  find, 
at  the  end  of  each  week,  a  large  sum  in  ready  cash  to 
hand  over  to  his  workpeople. 

Reports  of  the  cases  which  are  heard  from  time  to 
time  by  Courts  of  Referees  make  it  plain  that  there 
are  two  causes  at  work  to  promote  unemployment.  The 
first  of  these  is  the  minimum  wage;  the  second,  the  eight- 
hour  day  and  the  disinclination  of  the  trade  unions 
to  allow  overtime.  As  regards  the  minimum  wage,  it 
operates  thus :  An  employer  who  is  unable  to  pay  it  is 
on  the  horns  of  a  dilemma.  If  he  dismisses  his  work- 
men and  closes  his  works  he  throws  people  out  of  work. 
If  he  pays  less  than  the  minimum,  even  by  agreement 
with  his  workpeople,  he  is  liable  to  be  heavily  fined, 
and  the  Ministry  of  Labour  justifies  its  action  in  in- 
sisting on  observance  of  the  law  by  saying:  "If  one 
employer  disregards  the  minimum  wage,  it  is  unfair 
to  others  who  conform  to  it."  It  is  all  very  well  to  pre- 
scribe a  minimum  wage  if  it  be  certain  that  the  con- 
ditions prevailing  at  the  time  when  the  wage  is  fixed 
will  continue;  but  events  of  recent  months  liave 
shown  that  what  was  a  reasonable  minimum  a  short  time 
ago  has  now,  in  many  industries,  become  wholly  un- 
reasonable. But  the  minimum  operates  in  another  way. 
It  tends  to  make  the  employer  dismiss  the  adult  and 
employ  the  child  in  his  place.  Moreover,  the  fact  that 
he  will  have  to  pay  more  when  the  "  child  "  passes  the 
age  of  18  leads  to  the  dismissal  of  a  number  of  persons 
who  are  nearing  that  age. 

With  regard  to  restriction  of  hours,  a  frequent  cause 
of  discharge  is  that  a  man  will  not  work  overtime  either 
with  or  without  payment  fur  time  worked  in  excess  of 
the  maximum,  whatever  it  is.  Cases  from  the  Courts 
of  Referees  show  that  a  worker  will  sometimes  refuse 
on  his  own  initiative;  but  he  is  more  often  urged  to 
this  course  by  his  trade  union,  whose  oflScials  adopt  the 
mistaken  view  that  the  less  overtime  is  worked  the  more 
employment  there  will  be  for  new  hands.  It  is  to  be 
borne  in  mind,  too,  that  all  these  rules  as  to  minimum 
wa^e  and  restrictp-l  hours  are  at  the  present  time  being 
directly  enforced  by  the  (iovernment  in  this  way:  that 
if  a  man  is  offered  work  at  wapes  below  the  minimum 
rate  he  is  justified  in  refusing  it,  and  can  claim  unem- 
ployment benefit.  Similarly,  if  a  man  is  dismissed 
beraasebe  will  not  work  more  than  the  statutory  number 


of  hours,  he  loses  his  job  through  no  fault  of  his  own, 
and  is  entitled  to  sign  on  at  the  Labour  Exchange  and 
draw  l,")s.  a  week  for  doing  uotliing. 

In  answer  to  the  suggestion  that  these  restrictive  rules 
should  be  modified  or  repealed  it  will,  of  course,  be 
argued  that  they  were  imposed  to  prevent  sweating  and 
other  evils;  but  those  are  ills  of  a  bygone  age  which 
have  long  disappeared.  It  will  be  said.  too.  that 
t>  remove  restriction  is  to  compel  men  to  work  for  less 
than  a  living  wage  ;  hut  we  venture  to  think  that  there 
are  thousands  of  genuine  unemployed  who  would  rather 
work  for  a  small  sum  than  be  kept  from  starvation  by 
a  mere  dole  which  they  can  have  for  nothing,  and  which 
they  attend  to  receive  cheek  by  jowl  with  wasters  who 
have  never  worked  and  never  mean  to  work. 


We  believe  that  there  is  at  the  pre- 
Industrial  sent  time  a  certain  amount  of  im- 
Welfare.  patience  with  welfare  work,  and  it  is 
manifested  both  by  employers  and  by 
workers.  It  always  happens  that,  when  a  movement  is 
started  amidst  almost  universal  approval  and  popu- 
larity, there  is  some  reaction  after  the  first  few  years. 
This  reaction  is  generally  due  to  the  natural  feeling  of 
disappointment  that  more  has  not  been  accomplished 
than  can  be  shown.  There  is  a  feeling  at  first  that  faith 
should  move  mountains  bodily ;  but  it  is  at  least  open  to 
question  whether  the  first  and  most  noticeable  effect  of  a 
lively  faith  ought  not  to  be  a  quickening  of  the  spirit  of 
work  towards  the  end  desired.  The  faith  is,  that  hy 
work  certain  results  can  be  accomplished. 

The  first  few  years  of  am-  project  are  the  most  difficult. 
It  is  not  very  long  since  industrial  welfare  began  to 
assume  its  rightful  place  as  a  laudable  and  worthy  object 
in  commercial  business.  The  Industrial  Welfare  Society 
held  its  third  annual  general  meeting  on  November  3rd, 
1921.  with  H.R.H.  the  Duke  of  York  presiding.  He 
expressed  a  good  deal  more  than  a  merely  conventional 
and  polite  interest  in  the  work,  and  afforded  one  more 
proof,  if  that  were  needed,  that  in  the  present  King  and 
his  house  we  have  a  family  of  workers  who  have  the  true 
interests  of  all  classes  of  the  nation  at  heart,  and  who 
seek  to  advance  them  by  every  means  in  their  power. 

The  Treasurer  of  the  Society,  Sir  Charles  Wakefield,  a 
former  Lord  Mayor  of  London,  referred  to  our  domestic 
industrial  troubles,  which  are,  he  said,  of  a  more  per- 
manent nature  than  the  transient  post-war  difficulties 
which,  for  the  time,  complicate  them.  Their  perman- 
ence constitutes  a  feature  which  makes  the  "  patient 
policy  of  permeation  and  persistent  propaganda  "  (39 
Sir  Charles,  with  a  highly  successful  attempt  at  explosive 
.Tlliteration.   puts  it)  of  such  unique  importance. 

Lord  Invernairn,  whom  our  readers  may  more  easily 
recall  as  Sir  William  Beardmore.  thought  the  Society 
might  well  be  more  aggressive  and  less  apologetic.  That 
is  viiry  likely.  There  are  other  societies  which  would  do 
y.e\\  to  bear  this  counsel  in  mind.  No  good  ever  came,  as 
we  said  a  few  weeks  ago.  from  hiding  one's  light  under 
a  bushel.  However,  that  is  by  the  way.  Lord  Inver- 
nairn hopes  that  there  will  shortly  be  held  a  large  meet- 
ing of  employers  to  consider  the  possibilities  of  the  wel- 
fare movement  in  industry,  and  that  the  Duke  of  York 
will  also  preside  over  that  meeting. 

It  is  by  patient  effort  on  the  part  of  employers,  staff, 
and  manual  workers,  each  endeavouring  to  see  and 
appreciate  the  others'  points  of  view,  that  progress  will 
he  made.  Each  must  push  with  his  available  strength, 
liowever  small,  in  the  right  direction,  and  the  movement 
that  will  result  will  be  cumulative.  Impatience  will  not 
help.  It  is  of  no  use  to  discontinue  your  efforts,  or  to 
neglect  the  payment  of  jour  subscription  because  the 
benefits  to  be  obtained  appear  to  lie  in  the  rather  distant 
future.  They  may  be  rather  nearer  than  they  seem,  and 
those  will  participate  in  them  who  have  shown  their 
worthiness  by  continuing  their  efforts  in  spite  of  dis- 
couragement. 
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TESTS    ON     INSULATING    VARNISH. 


By    W.     S.     FLIGHT.     A.M.I. E.E. 


Introduction. 
Paints  and  varnishes  have  been  employed  for  various 
purposes  in  many  industries  for  hundreds  of  years.  In 
course  of  time  it  was  found  out,  largely  by  the  method 
of  trial  and  error,  which  particular  mixture  of  gums, 
oils,  &c..,  produced  the  best  result  in  each  particular 
case.  A  perusal  of  the  catalogues  of  any  large  paint 
and  varnish  manufacturer  will  show  how  many  different 
classes  of  varnish  are  still  manufactured  for  the  different 
industries  which  he  supplies.  Even  for  the  electrical 
industry,  varnish  manufacturers  do  not  appear  to  be 
contented  unless  they  can  list  from  12  to  20  different 
varieties.  Although  these  are  almost  always  accom- 
panied by  a  description  of  their  properties  and  uses, 
the  would-be  purchaser  is  often  unable  to  decide  which 
varnish  is  really  the  best  for  his  particular  purpose. 
As  the  selection  of  insulating  varnish  demands  a  know- 
ledge of  the  functions  which  it  is  to  perform,  as  well  as 
the  properties  of  the  varnish  itself,  the  electrical  en- 
gineer is  often  in  a  far  better  position  to  make  the  choice 
than  the  varnish  manufacturer. 

To  ascertain  the  true  properties  of  the  varnish,  tests 
are  necessary,  and  these  can  almost  always  be  carried 
out  on  a  laboratory  scale  with  a  small  sample  of  the 
varnish.  As  very  little  has  been  published  on  the  subject 
of  testing  insulating  varnishes  it  is  hoped  that  the 
following  results  will  be  of  interest  and  use  to  many. 

Insulating  varnishes  required  by  the  electrical  in- 
dustry may  be  roughly  divided  into  the  following 
classes : — 

1.  Baking  Oil  Varnishes. — These  require  drying  for 
three  to  eight  hours  at  a  temperature  of  about  95  deg.  C. 
(203  deg.  F.).  They  have,  as  a  rule,  a  very  high  dielec- 
tric strength,  great  flexibility,  and  do  not  become  brittle 
by  prolonged  heating  at  high  temperatures. 

On  account  of  their  high  dielectric  strength  and  good 
ageing  properties,  these  varnishes  are  very  largely  em- 
ployed in  the  manufacture  of  all  classes  of  electrical 
machinery. 

2.  Air  Drying  Oil  Varnishes. — These  are  similar  to 
No.  1,  but  are  specially  prepared  to  hasten  their  drying 
properties,  so  that  baking  is  not  necessary.  They 
usually  require  about  twenty-four  hours  to  become  per- 
fectly dry  in  ordinary  atmospheric  conditions.  Thej' 
have  not  as  good  ageing  properties  as  No.  1,  and  con- 
sequently should  only  be  used  when  it  is  impracticable 
to  bake  the  material.  This  often  occurs  in  connection 
with  repair  work,  and  on  large  apparatus  which,  on 
account  of  its  weight,  cannot  be  conveniently  baked. 
These  varnishes  are  also  extremely  useful  on  moulded 
insulation,  &c.,  which  would  soften  if  subjected  to  the 
baking  process  required  for  the  baking  oil  varnishes. 

3.  Air  Drying  Spirit  Varnishes.- — These  usually  con- 
sist almost  entirely  of  gums  dissolved  in  methylated 
spirits,  and  will  air-dry  in  two  or  four  hours  under 
ordinary  conditions.  They  are  more  brittle  than  either 
No.  1  or  No.  2,  and  should  only  be  used  on  stationary 
parts  of  electrical  machinery,  and  on  apparatus  which 
i.;  not  subject  to  extreme  variance  in  temperature. 

Tests  for  Insui.atin.o  Varnishes. 
Although  the  properties  of  the  above  three  classes  of 
insulating  varnishes  are  in  many  respects  very  different, 
the  same  tests  may  often  be  used  for  each  type  so  lon^ 
as  the  results  obtained  are  interpreted  in  relation  to  the 
functions  which  the  varnish  is  required  to  perform. 
,.  Some  of  the  tests  about  to  be  described  are  onlv  re- 
quired when  a  very  thorough  investigation  is-  to  be 
carried  out,  or  when  some  special  property  of  the  varnish 
is  to  be  ascertained. 


1.  Drying. — For  this  and  other  teste  difierent  experi- 
menters have  employed  different  materials  on  which  to 
place  the  varnish.  Copper  foil,  cotton  cloth  and  various 
papers  have  been  often  used  in  thi.s  connection,  but  as 
the  object  of  the  tests  is  to  ascertain  the  properties  of 
the  varnish  it  is  very  desirable  that  the  filnis  of  the 
varnish  should  lorm  the  greater  part  of  the  materials 
being  tested.  It  is  also  desirable  that  the  varnish  should 
be  tested  on  fibrous  materials,  as  it  is  on  these  materials 
that  it  will  be  used  in  practice.  For  these  reasons 
U.OOl  in.  Japanese  paper  has  been  found  to  be  a  very 
suitable  material  when  used  in  this  connection. 

When  the  varnish  is  supplied  by  the  varnish  manu- 
facturer it  is  usually  thicker  than  is  required  by  the 
electrical  industry,  and  in  order  that  its  viscosity  may 
be  reduced  to  a  good  working  value  the  neat  varnieh 
should  be  thinned  down  by  the  addition  of  a  thinner 
recommended  by  the  varnish  manufacturer. 

When  the  varnish  has  been  thinned  to  the  required 
viscosity  pieces  of  jap.  paper  about  4  in.  square  are 
dipped  into  it,  hung  up  in  the  air  and  allowed  to  dry. 
They  should  be  so  placed  tliat  they  are  free  from  draught, 
but  should  not  be  boxed  in  as  an  abundant  supply  of 
air  is  necessary  to  oxidise  the  varnish,  and  so  convert 
it  from  a  liquid  to  a  solid  state.  If  it  is  known  that  the 
varnish  is  an  air  drying  one,  the  sample  should  be 
examined  every  half-hour,  and  the  time  recorded  when 
the  varnish  about  the  centre  of  the  paper  becomes  dry 
to  the  touch.  If  the  varnish  is  a  baking  one  there  is 
little  object  in  carrying  out  the  test  in  air,  except  that 
it  is  easier  to  examine  the  samples  than  when  they  are 
placed  in  an  oven.  With  baking  varnish,  however,  a 
test  should  always  be  made  in  an  oven  and  the  samples 
removed  at  the  end  of  each  hour,  cooled  to  air  tempera- 
ture and  examined,  until  dry  to  the  touch.  The  tem- 
perature of  the  oven  for  these  tests  should,  of  course, 
be  as  near  as  possible  to  that  of  the  ovens  in  which  the 
electrical  apparatus  is  to  be  baked.  If  comparative  tests 
only  are  required,  a  temperature  of  80  deg.  C.  has  been 
found  to  be  the  most  convenient  for  laboratory  investi- 
gation. 

2.  Ageing  Test  .-^Pieces  of  jap.  paper  should  be 
treated  as  for  test  No.  1,  dried  for  the  length  of  time 
found  necessary  by  that  test,  and  then  given  a  second 
coating  of  varnish,  draining  the  pieces  in  the  opposite 
direction  to  the  first.  After  drying  the  second  coat  of 
varnish  the  paper  should  be  suspended  in  an  oven  main- 
tained at  a  temperature  of  80  deg.  C.  to  90  deg.  C. 
It  is  most  essential  that  this  oven,  and  also  the  oven 
employed  for  ascertaining  the  time  of  drying,  should 
be  so  constructed  that  a  slow  but  continuous  flow  of  air 
may  pass  through  it.  A  metal  oven  containing  a  number 
of  |-in.  holes,  evenly  distributed  over  the  top  and 
bottom,  and  having  electrical  heating  units  placed  in 
the  bottom,  has  been  found  satisfactory  for  carrying 
out  these  tests. 

From  the  time  required  for  the  varnish  to  dry  it 
can  be  predicted  whether  the  ageing  is  likely  to  be  a 
matter  of  hours  or  of  days.  If  the  former,  the  sample-; 
should  be  examined  every  hour,  bur  if  the  latter,  daily 
examination  will  be  sufficient.  For  the  purpose  of  this 
examination  the  samples  are  removed  from  the  oven, 
cooled  to  air  temperature,  and  then  bent  over  through 
180  deg..  so  that  the  paper  is  flat  on  itself.  At  first  the 
bending  will  have  no  effect  whatever  on  the  samples, 
but  in  course  of  time  the  varnish  will  become  so  brittle 
that  when  the  paper  is  doubled  over  and  pi-essed 
together  it  will  break  in  two  pieces.  When  this  occurs 
the  varnish  is  said  to  be  "  aged,"  and  the  extra  time 
of  heating  beyond  the  time  required  for  drying  is  taken 
as  the  time  to  age.  In  ol-der  that  the  paper  shall  never 
he  bent  twice  in  the  same  position,  a  small  piece  should 
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be  cut  from  the  sample  and  the  bending  test  performed 
on  that  rather  than  on  the  uiaiu  sample. 

3.  Dielectric  Strenyth. — As  the  dielectric  strength 
of  all  insulating  materials  depends  largcl}'  on  tiie  thick- 
ness of  the  material,  pieces  of  the  0.001-in.  jiip.  paper 
should  be  cut,  dipped  in  varnish,  dried,  and  re-dipped 
a  number  oi  times  until  the  total  thickness  is  increased 
to  O.OUJ  in.  The  pieces  should  always  be  drained  in 
the  opposite  direction  to  that  in  which  they  were  drained 
after  the  previous  dipping;  this  will  then  produce  a 
uniform  film  of  varuish  on  both  sides  of  the  paper. 
Although  the  dielectric  strength  of  freshly  dried  varnish 
is  of  importance,  it  is  even  more  important  to  know 
the  dielectric  strength  of  the  varnish  after  it  has  been 
subjected  to  extra  heating  such  as  it  will  experience  in 
an  electrical  machine.  Two  batches  of  papers  should, 
therefore,  be  treated  for  the  dielectric  strength  tests, 
one  batch  being  tested  immediately  after  drying  and  the 
other  after  heating  the  paper  at  80  deg.  C.  for  about 
half  the  time  of  ageing  of  the  particular  varnish. 

The  dielectric  strength  test  is  usually  carried  out  by 
laying  the  varnished  paper  on  a  flat  sheet  of  brass,  and 
using  a  piece  of  brass  about  1  in.  in  diameter  as  the 
top  electrode.  About  1,000  volts  should  be  applied  and 
maintained  for  one  minute  and  then  increased  to  2,000 
volts,  which  again  should  be  increased  at  the  rate  of 
1,000  volts  maintained  for  one  minute  until  breakdown 
occurs.  In  order  that  reliable  figures  for  dielectric 
strength  may  be  obtained,  at  least  five,  and  preferably 
ten,  breakdowns  should  be  obtained  on  both  the  dried 
and  the  partly-aged  papers. 

4.  Aci<tity. — The  oils  and  gums  used  in  the  manu- 
facture of  insulating  varnishes  are  liable  to  contain 
organic  acids,  some  of  which  readily  attack  copper, 
although  they  do  not  appear  to  have  as  destructive  an 
action  on  fibrous  materials.  It  ii5  difficult,  and  of  no 
practical  value,  to  ascertain  the  acidity  of  liquid  var- 
nish, and  it  has  been  found  most  convenient  to  determine 
the  acidity  on  the  pieces  of  jap.  paper  after  the  above 
t«sts  have  been  carried  out.  During  the  ageing  test  the 
varnish  is  continually  taking  up  oxjgen  from  the  air, 
and  consequently  its  chemical  composition  js  changed. 
This  often  results  in  a  decrease  in  the  acidity,  and  for 
this  reason  it  is  usual  to  conduct  acidity  tests  on  both 
the  freshly-dried   and   on   the   aged  papers. 

The  acidity  test  is  carried  out  by  cutting  a  known 
weight  of  the  varnished  papers  into  pieces  about  ^  in. 
square,  and  boiling  these  for  four  or  five  hours  with 
water  or  methylated  spirit.  (If  the  latter  is  used  a 
blank  titration  has  to  be  made  to  allow  for  the  acid  in 
this  spirit.)  The  percentage  organic  and  inorganic 
acids  are  determined  b}'  titrating  with  a  standard 
alkali,  employing  the  usual  indicators  for  the  organic 
and  inorganic  acids. 

5.  Oil-rexisting  Properties . — If  the  varnish  is  intended 
for  use  on  oil-immersed  apparatus,  it  is  of  the  utmost 
importance  that  the  varnish  should  bo  capable  of  with- 
btanding  the  action  of  hot  insulating  oil.  The  resist- 
ance of  the  varnish  to  hot  oil  depends  on  (a)  the  ingre- 
dients from  which  the  varnish  is  made,  and  (b)  the 
extent  to  which  the  varnish  has  been  oxidised.  Most 
of  the  baking  linseed  oil  varnislies  will  withstand  hot 
oil  provided  they  are  thoroughly  dried  before  being 
immersed  in  the  oil.  On  the  other  hand,  even  the  best 
oil-resisting  varnishes  will  give  bad  results  on  the  oil 
tests  if  the  varnish  is  not  thoroughly  dried  before  the 
samples  are  immersed  in  the  oil.  For  the  purpose  of 
this  test,  the  most  reliable  results  are  produced  by 
wjndinpr  a  small  coil  (say.  about  2  in.  cube)  and  dipping 
in  varnish  while  hot.  After  being  thoroughly  dried  the 
(oils  are  immersed  in  insulating  oil  and  maintained 
at  a  temperature  of  80  deg.  C.  for  100  hours.  While  still 
immersed  in  the  oil  they  should  be  removed  from  the 
oven,  cooled  to  air  temperature,  and  the  oil  and  coil  care- 
fully examined.  If  the  varnish  has  satisfactory  oil- 
resisting  properties,  the  oil  should  still  be  clear  and 
the  coil  free  from  any  deposit  or  roughness.  In  certain 
cases  it  has  been  found  tha*,  due  to  chemical  action 
between  the  oil  and  the  varnish,  the  coil  has  become 
covered  with  a  thick  film  of  deposit,  almost  like  a  bac- 


teria growth,  which  in  places  may  be  as  much  as  i  in. 
thick.  It  is  essential  for  this  test  that  non-sludging 
transformer  oil  should  be  employed,  and  even  with  these 
oils  tlie  heating  will  produce  darkening  in  colour.  In 
order  that  there  may  be  no  doubt  as  to  whether  any  de- 
posit or  darkening  in  colour  is  due  to  the  oil  or  to  the 
varnisii,  a  blank  test  should  be  run  consisting  of  oil  only, 
without  the  addition  of  any  coil  or  insulation.  The  re- 
sults can  then  be  judged  with  reference  to  this  control. 

6.  Stickiii;/  Qualities. — The  insulating  varnish  is 
often  relied  upon  to  cement  the  wires  and  insulating 
material  together.  This  property  of  the  varnish  can 
be  ascertained  by  winding  a  small  coil  as  for  the  oil- 
resisting  test  and  dipping  it,  after  thorough  drying, 
into  the  varnish.  After  baking  for  the  required  period, 
the  coils  should  be  cooled  to  air  temperature  and  then 
cut  in  half  witii  a  hacksaw.  If  the  sticking  qualities 
are  good  the  cutting  can  be  done  without  seriously  de- 
forming the  coil,  and,  after  the  coil  is  sawn  in  half,  the 
adhesion  between  the  various  layers  and  turns  can  be 
readily  ascertained.  The  test  also  enables  the  extent 
of  the  penetration,  and  also  the  internal  drying  pro- 
perties, to  be  determined. 

7.  Softening  'I'emjjeraturc. — Varnishes  which  are  re- 
quired for  use  on  armatures  and  other  rotating  parts 
must  not  soften  at  the  operating  temperature  of  the 
machine  or  they  will  be  liable  to  be  thrown  from 
the  w'inding  during  service.  When  it  is  required  to 
ascertain  if  the  varnish  will  be  satisfactory  in  this 
respect,  a  piece  of  copper  weighing  about  1  lb.  should 
be  coated  with  the  varnish,  dried  for  the  required  time 
and  then  placed  in  a  100-deg.  C.  oven  for  half  an  hour. 
It  should  then  be  removed  and  examined  with  a  knife 
blade  to  see  if  the  varnish  is  soft  and  tacky  or  still  firm 
and  hard. 

8.  Thermal  Conductivity. — Another  of  the  functions 
of  insulating  varnish  is  to  assist  in  the  transmission  of 
heat  from  the  inside  to  the  outside  of  the  coil.  For  this 
test  a  coil  should  be  wound  as  for  test  No.  5,  and  dipped 
in  the  varnish  after  being  thoroughly  dried,  and  the 
varnish  dried  as  usual.  During  the  time  the  varnish  is 
drying,  an  unvarnished  coil  should  also  be  placed  in 
the  same  oven  so  as  to  drive  off  any  moisture  it  contains. 
As  soon  as  the  coils  have  been  cooled  to  air-temperature 
after  this  drying,  they  should  be  connected  in  series 
and  a  current  passed  through  them  of  such  a  value  as 
to  raise  their  surface  temperature  to  approximately 
80  deg.  C.  When  a  steady  temperature  has  been  reached 
the  ohmic  resistance  of  each  coil  should  be  obtained, 
from  which  the  temperature  rise  can  be  calculated. 

Results  Obtained. 
In  order  that  the  suitability  of  the  varnish  for  any 
particular  purpose  may  be  determined  from  the  above 
tests,  a  number  of  results  are  given  below,  which  will 
enable  other  results  obtained  in  like  manner  to  be  more 
easily  interpreted. 

1.  Drying. — Air-drying  linseed  oil  varnish,  when 
tested  in  the  manner  described,  usually  takes  from  12  to 
24  hours  to  become  dry  to  the  touch.  Spirit  varnishes 
are  dry  as  soon  as  their  volatile  solvent  has  been  evapo- 
rated, which  usually  takes  from  one  to  three  hours. 

Baking  oil  varnishes  require  from  three  to  six  hours 
heating  at  80  deg.  C.  for  the  jap.  paper  to  become  dry 
tD  the  touch. 

2.  Ageing. — Baking  oil  varnish  should  not  age  in 
less  than  100  hours.  The  results  of  a  number  of  tests 
on  varnishes  of  this  description  are  given  in  Table  I. 

Air-drying  oil  varnish  should  not  age  in  less  tiMn 
10  hours. 

Spirit  varnishes  are  often  brittle  as  soon  as  they  arc 
dry,  and  no  satisfactory  ageing  tests  can  be  carried  out 
on  varnishes  of  this  type. 

3.  Dielectric  Strength. — Table  II  shows  a  large  num- 
ber of  results  obtained  on  different  insulating  varnishes, 
from  which  it  will  be  noticed  that  the  dielectric  strength 
varies  from  about  2,000  to  about  200  volts  per  mil. 
A  baking-oil  varnish  cannot  be  considered  satisfactory 
unless  its  dielectric  strength  when  tested  in  the  manner 
described  is  at  least  1,000  volts  per  mil. 
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Air-drying  oil  varnish  has  usually  a  lower  dielectric 
strength,  particularly  after  ageing.  Its  dielectric 
strength,  however,  should  not  be  less  than  800  volts  per 
mil.  .As  spirit  varnishes  are  so  easily  cracked  it  is  very 
difficult  to  obtain  consistent  figures  with  this  class  of 
varnisli,    but   if   the  tests  are  carefully  carried  out  the 

TABLE    I. 

Results  of  Drying  and  .Ageing  Tests  on  Insdlating 

Varnishes. 


CIbss  of 
vamish. 

Time  to 

Time  to 

Tim*  to 

Desoiiption, 

dry  at 
18-22°  C. 

dry  at 
80»C. 

age  at 
80=  C. 

1.  Bakinsr  ... 

.\  clear  cloth  varnish 

18  hr. 

3  hr. 

7.5  hr. 

coil         ..        No.  1 

18    .. 

3    „ 

340  ., 

2 

18    „ 

3    „ 

170... 

3 

40    ,. 

3    „ 

230;., 

4 

14    „ 

3    ., 

54  „ 

X  black 1 

12    .. 

2i.. 

59  „ 

2 

200    „ 

12    „ 

1000  „ 

, 3 

500    .. 

12    .. 

900  .. 

,.           .,          ..     i 

14    .. 

8    ., 

300  .. 

h 

70    ., 

7    .. 

500  ., 

..     K 

43    .. 

14.. 

160  ,. 

2.  Air  dryintr 

A  clear  coil  varnish   No.  .5 

24    ., 

3    „ 

200  ., 

,, 

6 

18    .. 

3    ., 

200  „ 

A  black 7 

12    „ 

2    „ 

5  .. 

8 

14    .. 

3    „ 

3  „ 

y 

12    „ 

3    „ 

3  „ 

A  clear  core  plate  varnish 

24    „ 

3    ,. 

126  .. 

A  black    

14    ,. 

3    „ 

3  ,. 

Hard  dryinfr  copal  varnish 

10    ,. 

3    „ 

300  ,. 

?,.   Spirit     ... 

Black  finishinjr  No.  1 

i      V 

lOmin. 

3-- 

^, 

..    2 

3    ., 

15    ., 

2  ,. 

3       ... 

3    „ 

10   ., 

i.. 

..    4 

14    ,. 

Ihr. 

3  „ 

Shellac  varnish     ... 

21 .. 

lOmin 

21., 

Anti-sulphuric  enamel     ... 

12    „ 

1  hr. 

3  .. 

Mica  sticking:  varnish 

1    .. 

.5  min 

'       1   .. 

results  should  show  a  dielectric  strength  of  not  less  than 
700  volts  per  mil. 

4.  Acidify. — In  Table  III  are  given  the  acidities  of 
a  considerable  number  of  varnishes  of  each  of  the  three 
classes  mentioned.  From  the  electrical  point  of  view, 
the  acidities  should,  of  course,  be  as  low  as  possible, 
but  as  varnish  makers  do  not  appear  to  be  able  to  make 
a  satisfactory  insulating  varnish  without  some  acidity, 

TABLE  n. 

Eesi'lts  of  Dielectric  Strength  Tests  on  Insolating 


Dielectric 

strength. 

Class  of  varnish. 

Description, 

Before 

After 

ageing. 

agoing. 

v/m. 

v/m. 

1.  Baking     ... 

:  k  clear  cloth  varnish 

1,610 

1.550 

.,       coil 

S-o.  1 

1,490 

1,500 



..     3 

1.210 
1,770 

1,770 
2,000 

,.     4 

1,140 

870 

A  black     .. 

-,     1 

1,440 

660 

..     2 

..     3 

1,060 
'•  370 

1,430 
510 

,, 

..     4 

1,000 

1,200 

„     5 

P580 

1960 

..     6 

1,2.50 

1,680 

2.  lAir  Drying 

A  clear  coil  varnish.    No 

.  5... 

]  ,360 

1,330 

fi... 

1,280 

1,500 

A  black 

7... 

640 

580 

S... 
9... 

1.250 
280 

260 
280 

Clear  core  plate 

870 

870 

Black    .. 

1.360 

1,610 

,, 

Hard  drying-  cojial     ... 

l..-)80 

1,780 

3.  Spirit 

Black  finishinsr.     No.  1 

250 

250 

..    2 
..    3 

840 
117 

8411 
117 

..    4 

1.250 

260 

Shellac  varnish 

750 

700 

Anti-sulphuric  enamel 

140 

140 

Mica  sticking-  varnish 

1,300 

970 

been  well  baked  before  being  placed  in  the  oil,  the  oil 
containing  the  coil  should  be  just  as  free  from  sediment 
after  the  heating  test  as  a  sample  of  oil  which  has  been 
subjected  to  the  same  heat  and  has  not  had  any  contact 
with  varnish.  The  baking-oil  varnishes  are  usually 
found  to  be  the  best  oil-resisting  varnishes.  The  air- 
drying  and  the  spirit  varnishes  are  not  as  a  rule  so 
satisfactory  in  this  respect,  although  some  of  these  two 
classes  of  varnishes  are  suitable  for  use  in  oil-immersed 
apparatus,  provided  the  temperature  of  the  oil  does  not 
exceed  50  deg.  C. 

TABLE  m. 
Resdlts  of  Acidity  Tests  on  Insulating  Varnishes. 


Class  of  varnish 

Description. 

Organic  acidity 
in  temu  of  SO, 

Before 

After 

agemg. 

% 
21 

ageing. 

f 

1 

-Clear  coil  varnish. 

No.  3   ... 

% 
14 

Black  oil 
varnishes. 

:^Black    ., 

..  3  ... 
..     4    ... 

11 
0-5 
V\ 

0-8 
03 
06 

I 

.,     6  ... 

v\ 

1-3 

Average 

1-2 

0-9 

r 

Clear  coil  varnish. 

No.  7  ... 

■if. 

1-7 

Air  diying 
oil  varnishes. 

' 

Black  !.'          ".. 

..  8  ... 
..  10  ... 

19 
0-7 

0-9 
0-5 

^ 

Hard  drying-  copal 
Average 

1-8 
1-8 

0-84 
10 

f 

Black  finishing.     N 

o.  1 

4-6 

3-7 

Spirit 
varnishes. 

Shellac  varnish 
Mica  sticking  varni 

^h           '.'.'. 

3- 12 
2-7 

312 
22 

1 

Black  finishing.     N 

o.  ."> 

i  a 

74 

.\verage 

45 

41 

6.  Sticking  Qualities  Test  Results. — With  the  baking- 
oil  varnishes  it  is  always  difficult  to  thoroughly  dry  the 
varnish  which  has  penetrated  beyond  the  first  coil.  This 
is  due  to  the  fact  that  the  oxidation  of  the  film  of  varnish 
on  the  outside  of  the  coil  prevents  the  varnish 
inside  from  taking  up  oxygen,  and  so  prevents  it  from 
changing  from  a  liquid  to  a  solid  state.  It  has  often 
been  found  that  the  quicker  the  varnish  dries  outside, 
the  slower  it  dries  internally.  After  cutting  the  coil 
open  in  this  test  the  adhesion  can  be  readily  ascertained, 
and  is  best  compared  by-  a  parallel  test  on  some  insulat- 
ing varnish  which  is  known  to  be  satisfactory  in  this 
respect.  Air-drying  oil  varnishes  and  spirit  varnishes 
iiave  usually  better  cementing  properties  than  the  baking 
varnishes. 

7.  Softening  Temperature. — Shellac  and  many  of  the 
gums  employed  in  varnishes  have  a  softening  point  of 
about  70  deg.  C,  and  consequently  varnishes  made  from 
these  gums  are  not  satisfactory  for  use  on  rotating  parts. 
There  are,  however,  other  gums  having  higher  softening 
points,  which  when  incorporated  with  suitable  oils  form 
a  varnish  capable,  when  thoroughly  dried,  of  remaining 
firm  at  a  temperature  of  80  deg.  C. 

TABLE  R'. 
Thermal  Conductivity  Test  Results. 


Temperature  rise. 

Percentage 

through  coil. 

Unvarnished  coil. 

Tarnished  ooil. 

diSerenoe, 

1  ampere 
25    ,, 

17-.5°C. 
77°  0. 
123°  C. 

16-5°  0. 
70°  C. 
110°C. 

90 
105 

it  would  appear  reasonable  to  accept  as  suitable  var- 
nishes which  do  not  have  a  higher  acidity  than  the 
average  figures  given  in  Table  III. 

5.  Oil-retitting  Properties. — Provided  the  coils  have 


8.  Thermal  Comluctivity. — Table  IV  shows  the  results 
(if  some  tests  carried  out  in  this  connection,  from  wiiich 
it  will  be  seen  that  suitable  varnish  materially  assists  in 
reducing  the  temperature  of  the  coil.  The  actual  per- 
centage difference  between  varnished  and  unvarnished 
coils  depends  upon  the  size  and  type  of  the  coil  employed, 
and  the  results  of  this  test  are  best  interpreted  by  com- 
paring the  figures  with  other  figures  obtained  on  an 
exactly  similar  coil  with  an  insulating  varnish  which 
is  known  to  be  satisfactory  so  far  as  thermal  conduc- 
tivity is  concerned. 
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ARMATURE     BANDS. 


By     L.     BURSTOW. 


,1 
L    = 


Strange  as  it  may  seem  at  first,  there  is  no  doubt  that 
considerably  more  than  half  the  number  of  armature-band 
failures  are  traceable  to  the  bands  being  made  of  wire  too 
large  in  diameter. 

The  reason  that  such  wire  is  frequently  used,  especially 
on  high-speed  machines,  is  probably  due  to  the  fact  that 
in  putting  bands  on  the  armature  to  prevent  the  windings 
rising,  due  to  centrifugal  force,  one  is  ape  to  overlook  the 
fact  that  the  stress  on  the  bands  due  to  the  centrifugal 
force  is  not  only  not  the  only  stress,  but,  in  addition,  is 
not  the  greatest,  especially  on  small  and  medium-size 
machines. 

On  the^e  armatures  the  greatest  stress  is  thatdue  to  bending 
the  banding  wire  round  the  armature,  and  as,  on  a  given 
armature,    the   stress   increases    as    the    diameter   of    the 
banding  wire,  it  will  be  seen  that  it  is  possible  to  put  on  a 
wire  which  is  stressed  beyond  its  elastic  limit  before  any 
additional   stress  due  to  centrifugal  force  is  thrown  on  it, 
and  it  is  obvious  that  any  wire  so  stressed  and  subject  to 
alternate  heating   and   cooling,  as   a   banding  wire   is,  is 
bound  to  have  a  limited  life,  and  sooner  or  later  must  fail. 
It  is,  therefore,  the  writer's  intention  in  this  short  article 
to  show  how  the  most  suitable  diameter  of  banding  wire  for 
a   given   armature   can    be   found — that   is    to    say,   the 
diameter  of  wire  which  will  give  the  lowest  total  stress. 
Let  D  =  mean  dia.  of  winding  in  inches  ; 
w  =  weight  of  copper  in  winding  in  lb.  : 
N   =  revs,  per  minute  of  armature  ; 
dia.  of  banding  wire  in  inches  ; 
total  width  of  bands  in  inches  ; 
w  L  =:  weight  of  copper  per  1  in.  of  band  =  tr  ; 

D,  =  dia.  of  core  in  inches  ;  and 
L/f/  =  number  of  wires  in  bands  =  ?;. 

Xow  centrifugal  force  =  •0000141  dwk-  and  area  of 
one  wire  =  -r  d-ji  -. 
therefore,  the  stress  tending  to  burst  the  band  must  equal 

4 

and  this  equals  (-00000283  d  w  n-')/(/  : 
that  is  to  say,  with  a  given  armature  with  a  certain  width 
of  bands,  the  stress  per  square  inch  grows  as  the  diameter 
of  the  banding  wire  becomes  smaller.  Then,  in  bend- 
ing a  wire  around  the  armature  the  outside  is  increased 
by  and  the  inside  decreased  by  d  ^  ;  tliat  is  to  say, 
that  in  (Di  -|-  f/)  ^7  there  is  a  stretch  of  d  tt,  and,  as  d  is 
very  small  compared  with  d,,  we  can,  for  all  practical  pur- 
poses, say  that  this  stretch  takes  place  in  d,  n- ;  that  is  to 
say,  in  d,  there  is  d  stretch. 

Now,  ihe  stretch  or  extension  is  a  measure  of  the  stress, 
and  steel  wire  stretches  about  "0009  in.  per  ft.  per  ton  ; 
therefore,  the  stress  =  (2, 2 40  X  12  r/)/(-0009  D,)  in 
pounds.     This  equals  (30,000,000  d)  d,. 

There  is  one  other  stress :  that  due  to  its  own  weight. 

The  weight  of  a  single  turn  of  wire  is  equal  to 
X  d^ji  X  D,  X  77  X   •283,  so  the  centrifugal  force  equals 

:|!d,.X-283xn=)/(-^^' 

and  this  equals  -000002  d,'  h'. 

Now,  taking  the  max.  speed  of  a  banded  armature  as 
9,000,  ft.  per  minute  ot  1.50  ft.  per  sec,  at  this  speed 
DN  =  34,000.     Therefore,  at  this  speed  the  stress 

=   -000002   X    34,000' 

=  2,400  lb.  per  sq.  in., 
and  this  can  be  neglected,  as  at  this  speed  the  bands  would 
from  other  sources  be  stressed  to  at  least  100,000  lb.  per 
sq.  in.,  and,  as  can  be  seen,  this  is  under  2^  per  cent,  of 
that  figure ;  therefore,  all  we  have  to  concern  ourselves 
with  is  the  other  two  s-tresses. 

Although  the  breakinf;  strain  of  the  best  bandins  wire  is 
about  300,000,  the  elastic  limit  is  about  l.')0,000  lb.  per 
8^.  in.,  and  this  must  not  be  exceeded  ;  in  fact,  the  total 
stress,  where  poeeible,  should  be  kept  under  100,000. 


(-0000141 


»'./0 


X  2 


^^y- 


(-0000141  D,   X 


-283  XN=)/f'^-^'  X  2^^ 


We  have  already  shown  the  st-ess  due  to  centrifugal  force, 
and  I  think  it  is  obvious  that  the  tension  put  on  the  wire 
when  banding  must  be  greater  than  the  tension  set  up  in 
the  wire  due  to  the  centrifugal  force,  otherwise  directly  the 
tension  due  to  centrifugal  force  exceeded  the  initial  tension 
there  would  be  movement  of  the  coils  owing  to  the  bands 
stretching,  and  once  there  is  movement  (other  than  that  due 
to  heating  and  cooling,  which  one  cannot  control)  of  coils 
then,  especially  in  a  machine  which  changes  speed  frequently, 
such  as  a  crane  motor,  it  is  only  a  matter  of  time  before 
the  insulation  breaks  down. 

In  order  to  be  quite  on  the  safe  side,  it  is  advisable  to 
make  the  initial  tension  about  one  and  a-half  times  the 
tension  due  to  centrifugal  force  ;  this  will  then  allow  for 
the  machine  speeding  up  slightly  for  various  causes,  such 
as  light  Inad,  &c. 

The  total  stress  then  becomes 

•00000425  D  IV  K^/rf  -t-  30,000,000  d  n, 
and  the  stress  will  be  found  to  be  lowest  when  these  two 
are  equal.  Now,  taking  a  number  of  standard  machines  by 
various  makers,  I  find  that  the  weight  of  copper  per  1  in.  of 
band  apprc.vimates  very  nearly  to  D  :  therefore,  making  use 
of  this,  we  get,  if  we  take  D  equals  D,, 

total  stress  =  -00000425  D,-  ii^- d  +  30.000,000  (//o, 
and  noting  that  D,  n  for  SO  ft.  per  sec.   (which  is  about 
the  highest  peripheral  speed  a  standard  machine  would  be 
expected  to  stand  without  increasing  the  bands)  is  18,300, 
we  get  -00000425  x  18,300^/*/  -I-  30.000,000  r/Dj 
=  1400/r/  +  30,000,000  rf/D,, 
and  the  stress  will  be  found  to  be  at  its  lowest  when  these 
two  are  equal — 

that  is,  1,400  f/  =  30.000,000  rf/o, : 
d-  =  D,/21,400  ;  '/  =  v'^/150  approx.  ; 
then  ViJ  150  gives  best  dia.  of  banding  wire  for  standard 
machines.  This  gives  a  stress  of  125,000  at  80  ft.  iper  sec. 
on  10  in.  dia.,  and  this  stress  will  be  greater  on  diameters 
smaller  than  10  in.  So  when  the  speed  exceeds  80  ft.  per  sec. 
the  width  of  bands  should  be  increased  to  suit,  and  when 
this  cannot  be  done  the  band  should  be  put  on  in  two  or 
more  layers  to  get  the  required  number  of  nurns,  taking 
care  that  each  succeeding  layer  is  put  on  with  a  tension 
less  than  the  previous  one,  otherwise  the  inner  layers  become 
slack,  and  the  whole  tension  due  to  centrifugal  force  is 
thrown  on  the  outer  one.  A  very  good  rule  is  to  drop  the 
tension  20  per  cent,  on  each  layer. 

Of  courte,  all  the  remarks  only  apply  to  the  final  bands 
and  not  to  the  preliminary  bands,  which  are  put  on  to  bed  the 
winding  well  down.  These,  of  course,  can  be  larger,  and 
the  initial  tension  can  be  as  large  as  the  wire  will  allow. 
I  think  if  the  points  brought  out  were  kept  in  mind  when 
getting  out  bands  for  high-speed  machines,  we  should  hear 
very  little  of  band  failures. 


"  Leader  "  Cable  for  Aircraft. — .Admiral  Fournier  has 
communicated  t<i  the  Academie  des  Sciences  an  account  of 
successful  tests  of  apparatus  for  tne  guidance  of  aeroplanes  to 
their  aerodromes  by  night  or  in  fog  carried  out  at  \'illa- 
poublay  by  Lieutenant  Loth,  of  the  French  Navy,  Lieut. 
Loth  has  devi.sed  a  similar  device  to  the  "  Leader  "  cable, 
for  aeroplanes  which  adds  less  than  10  lb.  to  the  weight  of 
the  machine.  On  the  ground  there  is  a  guiding  cable  with 
nn  alternating  current  of  (500  cycles  per  .second.  In  the 
machine  there  are  three  receiving  devices.  One  of  them  re- 
cords a  deep  and  loud  musical  .sound — which  the  pilot  hears 
with  the  aid  of  ear-pieces  fixed  in  his  helmet — sf)  long  as  tho 
inauhine  is  flying  parallel  with  the  cable.  The  sound 
diminishes  when  the  direction  of  the  machine  makes  .m 
angle  with  the  cable,  and  cea.ses  altogether  when  the  direction 
is  at  right  angles  to  the  cable.  The  second  spiral  records  it? 
loudest  sound  when  the  machine  is  flying  at  right  angles  to 
the  cable  and  ceases  to  record  when  the  aeroplane  is  going 
parallel.  The  sound  recorded  by  the  third  spiral  varies  ac- 
cording to  the  dis-tance  of  the  machine  from  the  cable,  bufi 
.it  stops  the  moment  the  machine  crosses  the  cable.  The 
*  Kounds  can  be  caught  as  high  up  as  10,000  ft.  and  for  a  mile 
and  a  half  on  either  side  of  the  cable.— r/i«  Timet. 
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HANDS    OFF"     THE     ELECTRICAL     INDUSTRY. 


Sir  Peter   Rylands's  Speech  on    Oerman   Super-Power   Stations  for   England. 


We  hiid  not  before  us  last  week,  when  our  leadihg  article 
on  "  '  Hands  off  '  the  Electrical  Industry  "  was  written, 
a  verbatim  report  of  the  speech  delivered  by  Sir  W.  Peter 
Kj'lands  at  the  meeting  of  the  Federation  of  British  In- 
dustries. A  very  full  account  of  the  proceedings  ap- 
peared in  the  Bulletin  of  the  Federation,  and  in  view 
of  the  extreme  importance  of  the  subject,  we  are  now 
placing  on  record  below  the  parts  of  the  speech  in  which 
Sir  Peter's  '"  dangerous  suggestion  "  was  described. 
We  also  quote  the  views  expressed  by  The  Times  Trade 
Supplement,  and  extracts  from  a  speech  by  Herr. 
Kathenau  follow.  In  our  concluding  paragraphs  we 
quote  from  an  important  speech  delivered  by  Sir  Robert 
Home,  the  Chancellor  of  the  Exchequer,  on  Monday 
last,  in  which  Sir  Robert  showed  that  the  danger  to  the 
electrical  industry  was  recognised  by,  at  any  rata,  some 
of  our  political  leaders  now  in  authority. 


Sir  Peter  Rylands  had  been  delivering  a  lengthy 
speech  dealing  with  the  objections  to  the  indemnity  in 
its  present  form,  and  the  need  for  the  form  of 
Germany's  payments  to  be  controlled,  and  he  proceeded 
to  discuss  ways  in  which  German  energy  might  be  di- 
verted into  what  he  regarded  as  useful  channels.  He 
continued  as  follows:  — 

I  suggest  that  if  we  could  impose  on  Germany,  by  agree- 
ment witU  our  Allies,  the  obligation  to  build  railways  under 
our  dhection  and  control — docKs,  harbours,  or  any  scheme  of 
development  which  had  reasonable  prospects  ol  being  self- 
supporting  in  the  near  future  and  could  be  handed  over  under 
some  terms  to  the  country  benetiting — I  suggest  that  by  this 
policy  we  should  be  diverung  German  energy  into  a  channel 
whicU  might  be  of  enormous  Denetit  not  only  to  Great  Britain 
but  to  the  world  at  large. 

I  know  suggestions  ot  that  kind  have  been  I'eceived  with  a 
little  doubt  because  it  nas  been  thought  that  they  would  give 
Germany  opportunities  of  peaceful  penetration  into  some  new 
country,  but  I  submit  that  it  that  com'se  were  found  practic- 
able, and  if  we  could  carry  out  such  work  under  the  direction 
of  the  Allies,  by  Allied  engineers  and  to  the  Allied  specitica- 
tions,  it  would  redound  much  more  to  the  credit  and  the  moral 
beneht  of  the  Allied  nations  than  to  the  hewers  of  wood  and 
drawers  of  water — the  Germans  who  would  be  performing  the 
work.  I  do  not  want  to  particularise  too  closely,  but  one  can- 
not shut  one's  eyes  to  the  fact  that  Russia  is  a  country  ot 
enormous  potentialities,  one  of  the  granaries  of  the  world,  a 
country  with  almost  boundless  possibilities,  a  country  whose 
development  has  very  largely  been  arrested  by  the  failure  of 
its  Government  in  the  past.  It  is  true  that  at  the  moment 
the  political  position  of  Russia  is  very  ambiguous,  but  there 
are  reasons  for  thinking  a  change  is  taking  place,  and  1  do 
not  despair  entirely  of  the  ijossibility  of  the  Allies  taking  some 
portion  of  Russia  in  hand,  with  the  consent  of  the  Govern- 
ment, and  developing  it,  always  having  in  view  the  object  of 
the  rehabilitation  of  Russia,  not  exactly  as  a  pohtical  nation, 
but  as  a  source  of  supply  of  food  and  agricultural  produce  of 
all  kinds.  That  is  a  Une  of  thought  as  to  the  possibility  of 
developing  the  waste  places  of  the  world  in  connection  with 
this  indemnity  in  dhections  in  which,  as  I  suggested,  there  is 
DO  early  probability  of  the  work  being  put  in  hand  in  a  normal 
way. 

Now  we  come  to  the  reflection  whether  there  is  not  some- 
thing we  could  do  to  cheapen  our  own  cost  of  production  to 
our  own  friends.  It  must  be  admitted  that  in  almost  any 
work,  whether  it  be  ot  the  character  I  have  been  hinting  at, 
or.  in  the  direction  upon  which  I  now  propose  to  speak,  it 
would  be  possible  for  British  manufacturers  to  suggest  that 
worlv^is  being  done  which  they  themselves  were  not  incapable 
of  performing.  I  would  Leg  that  we  do  not  examine  this 
problem  with  too  particular  a  criticism  of  that  kind.  Always 
let  us  bear  in  mind  the  converse  of  the  proposition — the  alter- 
native that  we  have  to  face.  If  the  reparations  are  uncon- 
trolled, we  have  to  face  competition  from  Germany  in  iron, 
steel,  machinery,  electrical  plant,  textiles;  every  single  com- 
modity which  it  makes,  and  in  which  we  too  are  intfrestcd. 
will  be  flooding  tlie  world,  at  prices  whi<'h  must  defy  competi- 
tion as  a  natural  economic  con.sequence  of  the  situation.  So 
supposing  it  is  a  fact  that  certain  of  those  alternatives  might 
be  considered  to  involve  the  use  of  commodities  which  we 
ourselves  are  capable  of  producing,  we  must  always  remember 


the  alternative  of  the  peril  which  British  industry  would  run 
from  the  absolute  uncontrol  of  German  payments  in  goods. 

I  will  put  my  dangerous  suggestion  tirst :  Some  two  or  three 
years  ago  a  C(jnmiittee  was  appointed  by  the  Government  to 
consider  the  question  of  electrical  power,  and  it  was  reported — 
and  I  believe  that  all  of  us  manulacturers  are  sensible  that  it 
is  so — that  it  was  a  lamentable  fact  that  throughout  the  whole 
of  industrial  Britain  the  power  units  were  small  in  size,  very 
many  m  number,  and  widely  divided  m  control;  that  there 
was  no  real  efliciency  in  the  production  of  power.  It  was 
recommended  that  it  would  be  desirable  to  con.sohdate  these 
plants;  in  some  way  to  erect  in  each  district  a  great  super- 
power station  which  w'ould  enable  the  manufacturers  of  that 
district  to  obtain  their  power  at  the  lowest  possible  cost  at 
which  power  on  the  largest  possible  scale  of  production  could 
be  made.  That  recommendation  was  received,  generally  speak- 
ing, with  approval,  but  it  was  obviouslv  open  to  very  serious 
objections.  One  of  the  objections,  perhaps  the  most  serious, 
was  that  it  would  involve  the  scrapping  of  such  an  enormous 
amount  of  plant  that  the  capital  loss  involved  would  more 
than  outweigh  the  benelits  of  the  new  installation.  That  was 
perfectly  true,  and  a  not  altogether  unfair  criticism,  but  there 
was  always  this  further  ditticulty  :  that  whether  that  were 
so  or  not,  the  cost  involved  was  so  heax^  that  under  existing 
conditions  it  was  quite  inconceivable  that  any  local  authority, 
the  Government  or  anybody,  could  provide  the  miUions  of 
money  that  we  required  in  order  to  advance  a  scheme  of  the 
magnitude  which  w'as  in  mind. 

Now,  gentlemen,  I  am  confident  that  there  was  a  great  deal 
in  the  suggestion  that  if  we  could  arrange  that  the  power  that 
was  produced  in  any  particular  industrial  centre  over  a  large 
area  was  centrally  produced  with  the  greatest  economy  of  fuel 
and  the  most  eflicient  production,  it  would  be  possible  for  us 
to  have  om'  power  at  a  very  much  lower  cost  than  it  costs  us 
to-day.  This  problem  has  come  to  the  forefront  all  the  more 
because  of  our  anxieties  with  regard  to  coal.  The  price  of  coal 
is  undoubtedly  excessively  high,  and  with  the  high  cost  of 
railway  transport  the  cost  of  our  power  is  correspondingly 
exaggerated,  and.  speaking  for  myself,  I  should  be  prepared 
to  go  as  far  as  this  :  I  should  be  prepared  to  say  that  it  would 
be  in  the  interests  of  this  country  for  the  Government  to  lay 
down  in  every  industrial  centre  in  this  country,  the  very  best 
super-power  station  at  the  complete  expense  of  Germany,  and 
with  a  zero  capital  cost  to  this  country.  I  beheve  that  if 
any  of  us  who  are  dependent  upon  power  in  this  form  could 
imagine  the  whole  of  the  existing  municipal  and  other  plant 
in  our  own  district  scrapped  and  its  place  taken  without  a 
penny  of  extra  charge,  by  a  super  power  station  of  the  mag- 
nitude contemplated.  I  am  satisfied  we  would  feel  an  enormous 
sense  of  relief  both  from  the  point  ot  view  of  the  probable 
cost  of  that  power  to  ourselves  and  thai:  of  the  advantage  of 
having  an  indefinitely  large  supply  always  open  to  us  in  case 
of  need.  Now  it  is  pos.sible  that  certain  electrical  interests 
would  at  once  protest.  In  reply  to  that  I  would  like  to  sug- 
gest, first,  that  there  is  no  earthly  prospect  of  this  thing  being 
carried  out  otherwise  under  existing  conditions,  if  ever.  On 
the  other  hand,  supposing  it  were  carriel  out,  and  the  benefit 
which  we  are  promised  accrued,  electricity  would  become  the 
cheapest  power  in  this  country,  and  every  manufacturer  would 
at  once  order  motors  in  order  to  avail  himself  of  the  cheap 
power  that  had  been  provided. 

I  suggest,  gentlemen,  that  this  is  a  field  of  inquiry  well 
deserving  of  examination,  and  I  mention  it  because  it  seeras 
to  me  it  would  involve  very  large  sums  of  money,  and  if  the 
same  policy  were  pursued  by  France  and  other  of  the  Allied 
nations.  I  can  conceive  that  the  amount  of  orders  that  w-ould 
be  placed  with  Germany  in  satisfaction  ot  requirements  of 
this  kind  might  reach  such  magnitude  that  it  would  make  a 
large  hole  in  the  moment  that  it  has  to  pay.  Tlie  result 
would  be  that  instead  of  German  compel  ition  making  an  addi- 
tion to  our  difficulties,  it  would  be  a  German  force  that  would 
reduce  our  own  cost  ot  manufacture,  and  contribute  to  that 
extent  to  our  prosperity.  I  mention  the  electrical  question 
without  desiring  to  dogmati.se.  I  am  not  an  electrician,  nor 
an  electrical  engineer.  I  use  electrical  power,  and  as  a  user  I 
appreciate  very  highly  the  importance  of  low  cost  per  unit. 
just  as  I  deprecate  most  soriouslv  the  present  extraordinarily 
high  price  that  T  liave  to  pay.  If  I  can  see.  by  any  arrange- 
ment of  this  kind,  a  reduction  of  the  unit  cost  to  something 
like  the  figure  I  think  it  ought  to  be.  I  am  satisfied  it  would 
pay  my  firm  very  well  to  use  electricity  more  than  it  does 
to-day. 

Once  you  have  accepted  the  principle,  providincr  the  advnn- 
tace  to  the  manufacturer  is  sufficient  to  outweigh  any  dis- 
advantages resulting  from  the  possible  loss  of,  business,  it  does 
open  otlicr  possililo  avenues.  For  instance,  one  might  mention 
the  Channel  Tunnel. 

Rome  discussion  followed,  and  in  his  reply  thereto  Sir  Peter 
Rvlands  thanked  those  present  for  their  s\niipathetic  recerftion 
ot  his  statements,  and  .said  that  the  useful  comments  made 
would  be  carefully  considered  by  the  Reparations  Committee. 
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He  quite  appreciated  that  there  -was  a  distinction  between 
work  to  be  done  in  Germany  and  the  actual  work  of  erection. 
The  labour  in  relation  to  the  material  would  obviously  vary 
very  much  in  different  jobs.  It  was  doubtful  whether  it  would 
be  consonant  with  the  wishes  of  the  people  of  this  country 
that  the  GenuaQS  should  come  over  here  and  do  the  work. 
The  method  adopted  would  be.  in  the  case  of  electrical  instal- 
lations, which  he  had  instanced  by  way  ot  illustration,  to  order 
the  viachinery  from  Germany,  but  leave  the  installation  to 
the  labour  on  this  side,  as  the  labour  tost  would  be  small  in 
comparison  with  the  cost  of  the  plant.  On  the  other  hand, 
if  a  railway  were  being  put  down  in  some  distant  part  ot  the 
world  where  the  labour  cost  was  high  in  relation  to  the  ma- 
terial, it  would  seem  advisable  to  impc.se  upon  the  Germans 
the  ordinary  contractor's  hability  of  arranging  for  the  pay- 
ment of  the  people  employed.  That  payment  would  have  to 
be  made  out  of  export  of  goods  from  Germany,  but  it  would 
be  a  direct  charge  on  Germany  so  far  as  the  material  was  con- 
cerned, which  at  all  events  would  employ  a  certain  amount 
of  the  German  exportation,  and  pro  tanto  liquidate  their 
liability  under  the  reparation.  It  would  not  seem  desirable  to 
lay  down  hard  and  fast  suggestions  or  to  go  into  too  much 
detail,  but  it  would  be  reasonable  to  demand  that  where  any 
work  of  this  nature  was  undertaken,  the  interests  in  this  coun- 
try which  were  likely  to  be  affected  by  it  should  be  consulted 
in"  order  to  obviate  any  charge  that  British  interests  had  been 
neglected.  

The  Times  Trade  Supplement,  in  its  leading  article  on 
"  Reparation  Payments  "  (December  brd,  19.il),  makes  the 
loUowing  comments  on  the  above  matter  :  — 

•'  Sir    Peter    Eylands.     the    outgoing    President,  suggested 
central  super-power  stations  and  the  Channel  Tunnel.  ...  It 
is  urged  that  unless  subsidised   in  this  form  many  excellent 
and  ultimately  prohtable  enterprises  will  be  mdehnitely  post- 
poned, and  it  has  been  argued  that  the  erection  of  the  plant, 
the  preparation  of  sites  and  other  work  incidental  to  such  pro- 
jects  would   find  employment   for   a   gieat  mass   of    British 
labour.     Against  this  argument  there  is  the  obvious  objection 
that  to  divert  the  industrial  capacity  of  our  late  enemy  mto 
activities  connected  with  the  mauufacti:re  of  engineermg  and 
electrical  installations  would  tend  to  foster  in  Germany  those 
very  industries  most  likely  to  be  useful  to  her  in  the  event  of 
another  war.    Already  our  own  engmeering  trades  are  finding 
it  difficult  to  secure  enough  contracts  to  keep  a  portion  of  then- 
plant  and  staff  occupied.    Indeed,  the  Government,  to  a  chorus 
of  general  approval,  recently  decided  to  -set  aside  j£25,000,000 
for   the  purpose  of  assisting  enterprises   which  had  as  their 
object  the  erection  of  reproductive  works  which  in  the  present 
state  of  finance  would  not  otherwise  be  undertaken,  and  this 
pohcy    was  deliberately  adopted  for  the   relief   of  unemploy- 
ment.   Yet  however  attractive  it  may    appear  to   get  some- 
thing for  nothing,  the  Government  will  indeed  be  shortsighted 
if  it   does  not  take  into  account  those  ultimate  consequences 
which  in  the  hfe  of  a  nation  far  outweigh  in  importance  im- 
mediate advantages.       Timeo  Danaos  et  dona  ferentes.      The 
lessons  learned  in  the  fourth  form  room   seem  to  have  been 
forgotten   by  many  of  riper  years.  .  .  .  When  the  scales  fell 
from  the  eyej  of  the  British  nation  in  :he  opening  months  of 
the  war  men  recognised  the  past  subtlety  and  ingenuity   of 
the  German  rulers,  not  only  in  regard  to  their  military  pohcy, 
but  in  the  steps  which  had  been  taken  to  undermine  the  in- 
dustrial position  of  their  neighbours  and  particularly  of  the 
British  Empire.     Men  saw  then   what  would  have  been  the 
real  cost  to  our  commerce  of  cheap  dyes  and  chemicals  from 
Germany;  they  recognised  that  even  cheap  ocean  freights,  if 
granted   with  the    design  of  driving   the    British    mercantile 
marine  off  the  seas,  would  have  brought  about  our  undoing; 
they  saw  at  last  why  Germany  had  secured  the  monopoly  of 
such  key  industries   as  the  manufacture  of   hosiery  needles, 
magnetos,   and  optical  instruments.     What  is  blinding   them 
now? 

"  In  those  days  of  stress  everybody  reahsed  the  sinister  pur- 
pose of  Germany's  commercial  policy.  To-day  the  depreciation 
of  the  mark  is  undermining  British  trade.  Many  persons 
l>elieve  that  the  financial  policy  of  Germany  since  the  Armis- 
tice has  been  designed  with  no  other  object.  Last  week  the 
discovery  of  150  new  guns  in  Germany  was  announced;  this 
week  a  further  400  new  howitzers  have  been  reported.  Can 
ench  evidence  be  safely  ignored'^  .  .  .  The  safety  of  the  realm 
mast  be  the  first  consideration  of  all  patriotic  citizens;  and 
however  great  the  temptation  to  secure  reparation  from  Ger- 
many by  enabling  her  to  rehabilitate  her  most  formidable  in- 
dustries we  trust  that  there  are  still  sufiicient  men  of  character 
and  intelUgence  among  our  Ministers  to  resist  the  proffered 
gifts  and  to  refuse  to  entail  upon  our  descendants  the  legacy 
of  future  strife." 

It  may  be  interesting  if  we  reproduce  here  from  the 
Economic  Review  of  October  14th  part  of  an  address  delivered 
by  Herr  Rathenau  at  a  largely  attended  meeting  of  the  Asso- 
ciation of  German  Industries  held  in  Munich  on  September 
'28th.  He  was  speaking  on  his  recent  conference  with  M. 
lx)ucheur  at  Wiesbaden  with  reference  to  Germany's  pay- 
ments in  kind.  The  following  report  appeared  in  the 
Knlnincke  Zeitung  (September  29th)  :  — 

"  It  is  to  our  interest  not  to  have  to  obtain  further  gold 
values  on  such  a  scale,  but  to  deliver  material  values.      The 


problem  for  us  is  one  of  replacing  payments  in  gold  by  pay- 
ments in  kind.    On  the  other  hand,  it  cannot  be  a  matter  of 
indifference  for  us  as  to  what  industries  are  to  undertake  the 
heavy   tasks  demanded    by    French   reconstruction.       It   goes 
without  saying  that  the  French  industries  will  secure  for  them- 
selves a  considei-able  part  of  the  work.    Their  capacity,  how- 
ever, has  its  limits.    The  Fiench  Minister  for  the  liberated  dis- 
tricts has  pointed  out  to  the  French  industries  that  they  would 
be  injuring  themselves  were  they  to  devote  all  their  energies 
to  the  work  of  reconstruction,  since  in  that  way  they  would 
vanish  from  the  world's  markets.    It  would  appear  that  the 
French  industries  have  recognised  this,  and  that  they  intend 
to  leave  us  a  large  share  in  the  reconstruction.     For  us  this 
question  is  very  important,  not  only  because  by  such  services 
economic  relations  are  engendered  and  extended,  but  also  be- 
cause it  is  still  difficult  to  predict  what  amount  of  employment 
there  will  be  in  the  industries  of  Europe  during  the  next  few 
years.       At  the  moment  we  have  no  unemployment;  on  the 
other  hand,  the  factories  are  not  in  a  position  to  satisfy  all 
claims  made  upon  them.    That  is  due  to  the  terrible  depre- 
ciation of  the   mark.       When   once  internal   conditions  have 
again  been  stabilised,  and  should  the  mark  rise  again,  it  will 
be  impossible  to  foretell  whether  we  shall  still  have  the  same 
amount  of  employment.    In  view  of  the  peace  conditions  and 
of  the  ultimatum,  the  amount  of  employment  in  foreign  coun- 
tries for  the  next  few  years  will  be  extraordinarily  small.     Our 
economic  system  is  busily  employed  to-day  and  we  shall  make 
technical  advances,  such  as  only  a  busily  employed  economic 
system  can  make.     For  that  reason  a  mutual  agreement  with 
our    neighbour    States    is    essential.       The    idea    which    has 
dominated   the  agreement  with  Fi'ance  with   regard   to  pay- 
ments in  kind  is  that  in  the  domain  of  special  goods  required, 
of  machinery,  of  plant  on  a  large  scale,  free  trade  shall  pre- 
vail, and    that  only  a  system  of  reckoning   shall  be  created 
which  will  make  it  possible  for  Fi-ench  manufacturers  to  pur- 
chase from  German  manufacturers  on  the  basis  of  free  agree- 
ments, and  to  book  the  goods  thus  acquired  to  the  reparations 
account.  .  .  .No    greater  service    can   be    done  to   Germany's 
economic  system  than  by  producing  from  home  raw  materials. 
Whoever  enables  us  to"  dispense   with  foreign  raw  materials 
deserves  the  civic  crown.    This  point  should  be  seriously  con- 
sidered by  our  economic  leaders.      Germany  won  her  great 
economic  position  not  by  wealth,  not  by  her  geographical  situa- 
tion, but  by  forces  which  are  still  operative  to-day  :  organisa- 
tion, discipline,  scientific  knowledge,  work,  and  a  strong  sense 
of  duty.     If  we  retain  these  forces  our  economic  system  will 
revive,  no  matter  what  burdens  other  nations  to-day  threaten 
to  imtJose   upon  us.      In   the  long  run  it  is  not  wealth  and 
political  power  that  decides  but  moral  power  and  moral  will." 


The  Chancellor  of  the  Exchequer  (Sir  Robert  Home),  speak- 
ing at  a  meeting  at  Manchester  on  Monday,  commented  on 
the  case  against  payment  in  kind  as  follows  ;  — 

"  It  was  suggested  that  Britain  should,  like  France,  obtain 
some  portion  of  her  reparations  by  means  of  payment  in  kind. 
That  was  the  principle  of  the  Loucheur-Rathenau  agreement. 
But  we  were  in  a  very  different  position  from  France  in 
regard  to  this.  The  payments  in  kind  which  were  to  be  made 
by  Germany  to  France  were  connected  with  the  devastated 
regions,  and"  there  was  work  to  be  done,  in  restoring  villages, 
which  were  wiped  out  of  existence,  which  could  not  be  accom- 
plished in  any  near  period  of  years,  though  all  the  labour  in 
Prance  were  devoted  to  the  purpose.  Accordingly  it  was 
possible  for  Germany  to  make  payments  in  kind  to  France 
without  interfering  with  the  ordinary  course  of  French  em- 
ployment. 

"  The  .situation  was  very  different  with  us.  For  the  most 
part  the  thinys  Germany  could  give  us  in  the  shape  of  pay- 
ment  in  kind  ivould  be  just  the  kind  of  articles  we  could  mahe 
Durselvrs.  There  were  one  or  two  commodities  like  potash  or 
sugar  from  which  we  could  obtain  a  certain  amount  of  re- 
paration by  payment  in  kind,  but  all  that  those  articles  would 
yield  was  a  mere  bagatelle  in  relation  to  the  amount  due.  We 
ivould  be  offered  payments  in  kind  in  such  things  as  electrical 
machinery,  Incomotives,  rolling  stock,  and  so  on.  But  what 
was  going  to  be  the  effect  upon  our  own  trade  and  employment 
under  these  circumstances?  (Cheers.)  These  were  the  very 
things  which  we  ourselves  manufactured  and  upon  which  'the 
very  existence  of  many  of  our  workpeople' depended." 


THE     HEL.SBY     TWIN     WIRING     SYSTEM. 


In  view  of  the  interest  that  is  taken  in  the  subject  of  metal- 
eheathed  wiring  systems  it  is  not  mappropriate  to  point  out 
that  the  advantages  claimed  for  the  twin  wiring  system  of 
British  Insulated  &  Helsby  Cables,  Ltd.,  are  that  it  is  (1)  inex- 
pensive; (2)  easily  and  rapidly  erected,  fittings  are  few, 
it  is  adaptable  and  substantial,  loose  screws  and  small 
loose  parts  are  practically  eliminated ;  (3)  neat  in  appear- 
ance and  does  not  detract  from  that  of  existing  decorations; 
(4)  that  efficient  electrical  continuity  of  the  metallic  sheathing 
of  the  cable  is  secured  by  the  use  of  a  bonding  clamp  of  the 
same  metal;  and  (5)  that  no  special  tools  are  required  to  aid 
erection. 


Vol.89.  no.2,298,dkcember9,  i;»2i.]    THE    ELECTRICAL    BEYIEW 


777 


The  system  is  suitable  for  either  a  d.c.  or  an  a.c.  supply, 
and  comphis<'s  single,  twin,  or  three-core  cable,  together  with 
a  range  of  fittings  and  accessories.  Tlie  single  wire  is  of 
circular  section,  but  the  twin  and  three-core  cable  is  of  flat 
se<'tion,  and  the  overall  dimensions  have  been  kept  small,  so 
as  to  assist  unobtrusiveiicss  when  erected  on  the  surface. 

The  metallic  sheathing  of  the  cable  is  composed  of  a  special 
nlloy  of  sufficient  strength  to  provide,  it  is  said,  a  good  pro- 
tective covering  for  the  cable  w-ithout  impairing  its  flexibility, 
and,  at  the  same  time,  to  prevent  it  sagging  between  properly- 
spaced  points  of  support.  Moreover,  it  is  claimed  that  the 
whole  system  can  be  quickly  and  cheaply  erected  with  a  mini- 
mum of  lal)our  and  without  the  use  of  special  tools;  that  it 
presents  a  neat  appearance  when  installed,  and  complies  fully 


The  Helsby  Junction  Bo.x. 


with  the  requirements  of  the  I.E.E.  Wiring  Rules,  fire  insur- 
ance companies,  and  electricity  supply  authorities. 

The  high-conductivity  tinned-copper  conductors  are  insu- 
lated with  pure,  vulcanised,  rubber  and  taped  so  as  to  possess 
distinctive  colours;  the  cores  are  sheathed  with  a  solid-draw-n 
tube  of  special  metal  alloy,  and  the  test  pressure  employed  is 
l.tXKJ  volts  alternating  for  15  minutes  after  34  hours'  immer- 
sion in  water  at  a  temperature  of  60  deg.  F.  The  three  types 
of  cable  named  above  are  made  in  a  variety  of  sizes,  their 
approximate  overall  dimensions  varying  from  0.'208  to  0.58X 
0.971)  in.,  and  their  weights  from  3.-2  to  34.85  cwt.  per  1,000 
yards. 

Genefiilly,  tinned  brass  fixing  cUps  and  saddles  are  used,  but 
for  cleating  cable  in  damp  situations  it  is  recommended  that 
a  metal  strip  of  approximately  the  same  composition  as  that  of 
the  cable  sheathing  should  be  used.  The  junction  box  is  illus- 
trated in  fig.  1,  and  comprises  a  tinned  brass  back-plate  and 
cover  and  an  annular  bonding  clamp.  The  back-plate  is  placed 
inside  the  latter,  and  the  whole  is  secured  to  the  wall  by  means 
of  a  screw  through  the  hole  in  the  plate  The  bonding  clamp 
is  provided  with  four  slots,  so  that  it  may  be  used  as  a  two-, 
three,  or  four-way  fitting,  and  continuity  of  the  metal  sheath- 
ing of  the  cable  is  secured  by  screwing  down  the  small  clamp- 
ing pieces  on  to  the  sheath.  The  metal  alloy  of  which  the 
bonding  clamp  is  made  is  of  the  same  composition  as  that 
used   for    sheathing  the  cable,   and    when   it  is  necessarv    to 
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Fig.  '2.— The  Hul.sbi  Bonding  B.^iR. 

use  a  larger  cable  than  7/. 029  in.  flat  twin,  the  slots  can  be 
easily  enlarged  without  the  aid  of  special  tools,  a  pocket  knife 
being  all  that  is  necessary.  The  fitting  is  supplied  with  all 
the  loose  screws  and  pai'ts  assembled,  and  it  is  never  necessary 
to  remove  any  of  them  completely ;  the  long  nuts  embedded 
in  the  bonding  clamp  practically  obviate  the  trouble  ex- 
perienced with  stripped  screw  threads,  while  the  cover  for 
the  fitting  is  simply  sprung  on  to  the  base  portion. 

The  universal  bonding  clamp  is  similar  to  the  annular  one, 
but  it  has  no  back-plate  or  cover.  It  is  suitable  for  use  under 
wood  pattras.ses,  the  latter  being  specially  recessed  for  the 
purpose,  and  have  an  imitation  walnut  finish.  Porcelain  insu- 
lated connections  are  used  with  the  junction  box,  and  the  bar 
for  bonding  the  metal  sheaths  of  cables  together  at  distribu- 
tion boards,  which  is  illustrated  in  tig.  2,  normally  has  six 
spaces  for  cables,  but  may  be  out  up  and  used  in  shorter 
lengths  w'hen  necessary.  The  earthing  clips  are  suitable  for 
fixing  to  metal  pipes  or  a  similar  n^ediuin,  and  are  adaptable 
to  any  size.  For  securing  clips,  saddles.  &c.,  to  any  sort  of 
material,  Rawlplugs  are  used,  while  it  is  recommended  that  a 
protective  steel  covering  should  be  placed  over  the  cable  in 
situations  where  there  is  a  risk  of  mechanical  damage,  and  to 
support  it  where  it  crosses  ceilings,  &c. 


Foreign  (ilassware. — The  Times  states  that  the  forthcom- 
ing inquiry  into  the  application  of  the  gla.ss  industry  for  pro- 
te<:tion  under  Part  II  of  the  Safeguarding  of  Industries  Act 
is  being  avvaited  with  much  interest.  Selling  prices  of  foreign 
glassware  in  London  are  said  to  be  equal  to,  and  in  some 
cases  below,  British  labour  costs. 


THE     EAST     MIDLANDS     ELECTRICITY 
DISTRICT. 


The  above-named  district  was  preliminarily  delimited  by  the 
Electricity  Commis.sion  about  a  year  ago*  in  coonectiou  with 
the  proposed  re-organisation  of  the  supply  of  electricity  there- 
in, aud  we  understand  that  a  conference  of  the  authorities 
concerned  has  made  considerable  progress  during  the  last  few 
weeks  with  the  consolidation  of  a  scheme  covering  a  wide 
area  of  the  East  Midlands  and  affecting  jointly  the  public 
authorities  tjf  Nottingham,  Ijeicester,  Oerby,  Burton-on-Trent, 
l.oughbonjugh,  Mansfield,  Long  Eaton,  and  Newark,  the 
project  providing  for  the  establishment  of  four  main  generat- 
ing stations,  one  at  each  of  the  first  four  named  places,  with 
pnssibly  a  fifth  station  of  smaller  size  at  Newark;  the  whole 
))i (Aiding  for  plant  approximately  of  a  total  capacity  of 
.'iiN),()iiu  kW,  .After  long  preliminary  discussion  between 
representatives  of  the  several  bodies  concerned,  an  apphcation 
has  now  been  submitted  to  the  Electricity  Commissioners  for 
the  establishment  of  a  Joint  Electricity  .Authority.  The  Not- 
tingham Corporation,  which  has  obtained  the  consent  af  the 
Coiiunissioners  for  its  own  scheme  of  independent  supply, 
involving  the  construction  of  a  large  generating  station  in 
the  neighbourhood  of  a  colliery  and  contiguous  to  the  river 
Trent  at  Clifton,  close  to  the  municipal  boundary,  has  ex- 
pressed approval  of  the  joint  scheme,  being  satisfied  that  it 
cannot  adversely  affect  the  city's  interests,  and  it  is  proposed 
to  accord  it  support  at  the  local  inquiry  which  is  shortly  to 
be  held,  provided  that  the  interests  of  the  Corporation  are 
not  adversely  affected  by  any  proposed  amendment. 

It  has  been  suggested  as  an  outcome  of  conferences  between 
the  several  authorities,  that  the  Joint  Authority  shall  con- 
sist of  20  members,  12  to  be  appointed  by  local  authorities 
supplying  electricity  in  the  district  as  follows  :  the  cities 
of  Ijcicester,  and  Nottingham,  the  county  boroughs  of  Burton- 
on-Trent,  and  Derby,  two  each ;  the  boroughs  of  Lough- 
borough,. Mansfield,  and  Newark,  and  the  urban  district 
of  Long  Eaton,  one  each;  one  member  each  to  be  appointed 
by  the  County  Councils  of  Derby.sbire,  Leicestershire,  and 
Nottinghamshire;  one  member  to  be  appointed  by  the  com- 
panies supplying  electricity  in  the  district,  viz.,  the  Derby- 
shire and  Nottinghamshire  Electric  Power  Co.,  and  the 
Leicestershire  and  Warwickshire  Electric  Power  Co.  ;  two 
members  to  be  elected  by  the  railway  companies  purchasing 
electricity  from  the  Joint  Authority  or  one  of  its  constituent 
members,  and  two  members  to  be  elected  by  other  large 
consumers  of  electricity.  In  addition  to  the  proposal  as  tto 
the  erection  of  new  main  stations,  provision  is  made  by  the 
scheme  for  the  existing  stations  in  the  smaller  towns  to 
continue  in  operation  until  it  is  economically  practicable  to 
replace  them  by  a  bulk  supply  from  a  main  station.  In  the 
first  instance  it  is  not  proposed  that  the  Joint  .Authority  should 
take  over  any  of  the  stations,  but  as  the  demand  for  elec- 
tricity extends  in  the  area  between  the  several  main  station.s, 
it  may  be  necessary  for  the  Joint  .Authority  either  to  take  over 
a  station  or  stations,  or  to  link  up  such  stations  to  enable 
them  to  give  a  supply  of  electricity  in  the  intermediate  area. 
As  to  distribution,  it  is  proposed  that  the  areas  of  distri- 
bution of  local  authorities  shall  be  extended  considerably 
beyond  their  present  boundaries,  and  that  the  Derbyshire 
and  Nottinghamshire  Electric  Power  Co.,  and  the  Leicester- 
shire and  Warwickshire  Electric  Power  Co.,  shall  continue  to  be 
the  distributing  authorities  in  the  areas  covered  by  their  respec- 
tive provisional  orders.  It  is  also  intended  that  the  Melton 
Mowbray  Electric  Light  Co.,  Ltd..  shall  continue  to  be  a 
distributing  authority  within  its  pri^^ent  area,  and  that  the 
Joint  Electricity  Authority  shall  exercise  distributing  rights 
in  those  parts  of  the  district  which  are  not  served  by  any  of 
the  before-mentioned  authorities.  The  area  which  the  com- 
mittee suggests,  should  be  the  extended  area  for  the  .supply 
of  energy  by  the  Nottingham  Corporation  is  as  follows  :  The 
urban  districts  of  Arnold.  Beeston,  Carlton,  Hucknall.  and 
West  Bridgford,  and  parts  of  the  rural  districts  of  Basford, 
Stapleford.  and  Bingham.  When  sanction  was  given  by 
the  Electricity  Commissioners  to  the  Nottingham  Coi-poration 
for  the  erection  of  the  new  generating  station  on  the  hanks 
of  the  Trent,  it  was  made  a  condition  that  the  Corporation 
should,  if  required  by  a  .Toint  .\uthority  and  if  so  direct*^! 
by  the  Electricity  ( 'oinmis.siouers,  transfer  such  station  to 
the  .Authority  upon  the  tenns  mentioned.  The  scheme  fur- 
ther provides  that  the  exix^ises  of  the  Joint  .\uthority  shall 
be  met  and  defrayed  by  (U  the  proceeds  of  the  sale  of  elec- 
tricity and  revenue  derived  from  the  business  of  the  Joint 
.•Vuthority :  (2)  grants  from  the  Imperial  Exchequer  made  upon 
the  recoinuiendation  of  the  Commis.«ioners,  and  (3)  such 
contributions  as  may  bo  made  by  constituent  authorities. 
Provision  is  also  made  for  capital  and  revenue  accounts,  bor- 
rowing powers,  &c. 

Hie  Xiiftiimhoii}  (iKaniian  points  out  that  Aid.  E.  Plnnts- 
nian.  rliairman  of  the  Nottingham  Electricity  Committee, 
is  also  chairman  of  the  conference  which  has  submitted  the 
scheme. 
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JAPAN    AFTER    THE     GREAT     WAR. 


The  following  is  a  summary  ol  certain  portions  of  the  report 
on  Japan  by  Mr.  E.  i;.  Crowe  (C'ommeicial  Oouusellor),  and 
Mr.  U.  a.  Sansom  (Commercial  becieiary),  at  lokio,  to  which 
releicuce  was  made  recently  m  om'  eUitonal  columns.* 

JJurmg  the  years  1914-16,  while  other  countries  weie  con- 
Euuiiug  capital  wealth  and  piling  up  colossal  debts,  Japan, 
thanks  to  successive  favourable  trade  balances  and  a  virtual 
monopoly  of  the  carrying  trade  on  many  routes,  developed 
from  a  debtor  into  a  creditor  country.  Xhe  total  increment  of 
wealth  derived  by  her  from  international  transactions  is  esti- 
mated at  from  :i,dUO  to  ii.OUO  million  yen,  say  i;250,tXXJ,UUU. 
'llie  amount  ol  money,  whether  in  currency  or  credits,  uas 
more  than  trebled,  but  there  was  not  a  corrcbpoudmg  increase 
in  the  volume  of  commodities  produced  or  imported  for  home 
consumption,  nor  was  there  any  sensible  eulurgenieut  of  ser- 
vices {e.g.,  communications)  as  distinct  from  goods.  The  con- 
sequence was  an  increase  of  prices  to  about  tliiee  times  their 
pre-war  figure,  and  a  speculative  boom  which  lasted  into  i'-J'M. 

The  story  ot  the  subsequent  and  rapid  collapse  is  too  well 
known  to  need  recapitulation.  Depressed  conditions  persisted 
until  June,  Id^ll,  when  some  signs  of  recovery  became 
apparent.  Complete  recovery  must  depend,  as  did  the  de- 
pression, to  a  large  extent  upon  the  conditions  in  Europe.  It 
was  not  due  to  any  fundamental  detect  m  Japan's  economic 
position,  but  arose  from  an  excess  of  money  which  could  not 
be  turned  into  goods.  The  inflation  in  Japan,  though  accom- 
panied by  the  same  evils,  was  not  of  the  same  nature  as  the 
mflation  in  Emopean  countries,  for  it  represented  a  real 
increase  in  wealth,  and  not  an  artificial  creation  of  credits. 

The  Governor  of  the  Bank  of  Japan  recently  urged  that  this 
wealth  should  not  be  hoarded,  that  costs  of  production  should 
be  reduced  so  as  to  stimulate  export  trade,  and  that  stocks 
bought  at  war  prices  should  be  written  ofl. 

No  line  was  more  overdone  than  metals, 
The  Metal         and  many  firms  who    had    had    little  ex- 
Trades,  perience  in  this  direction  made  huge  specu- 
lative   pm'chases.      For    this   reason,    and 
owing  also  to  a  great  increase  in  domestic  output,  stocks  have 
continued  very  heavy. 

The  Imperial  Steel  Works  at  Yawata  have  been  producing 
satisfactorily  as  far  as  quantities  go,  but  at  too  high  a  cost, 
and  as  reductions  in  price  have  had  to  be  made  in  order  to 
allow  of  competition  with  imported  goods,  the  works  are  said 
to  be  once  more  running  at  a  loss. 

Japan  suffered  from  the  need  of  iron  very  badly  during  the 
war,  when  her  shipbuilding  yards  and  many  other  plants  were 
held  up  for  lack  of  necessary  materials.  The  profits  to  be 
made  out  of  iron  at  the  prices  then  ruling  seemed  so  attrac- 
tive that  a  great  many  works  were  started,  some  of  them  on 
a  very  extensive  scale. 

Many  works  have  gone  under,  so  that,  on  the  whole,  the 
outlook  for  Japan's  iron  and  steel  industry  is  not  promising, 
and  yet,  if  Japan  wishes  to  attain  a  position  of  eminence  in 
the  manufacturing  world,  she  must  have  cheap  iron. 

Notwithstanding  this  fact  the  authorities  consider  that  it  is 
necessary  to  encourage  domestic  production,  and  have  accord- 
ingly increased  the  tariff  to  an  ad  val.  duty  averaging  about 
15  per  cent.  Drawbacks  however,  will  be  granted  on  iron 
and  steel  used  in  shipbuilding  and  other  specified  industries. 

Great  results  are  expected  from  a  new  invention  for  making 
pig-iron  from  iron  sand,  which  has  recently  been  patented  by 
a  Japanese  scientist.  Tlie  laboratory  experiments  are  said  to 
have  satisfied  the  military  authorities,  and  it  is  alleged  that 
work  on  a  commercial  scale  will  be  commenced  soon.  It  is 
estimated  that  from  this  iron  sand,  of  which  there  are  enor- 
mous deposits,  pig-iron  can  be  produced  at  a  cost  of  'M  yen 
per  ton. 

In    spite    of    the    increased    production 

The  Market        of     machinery,     especially     of     electrical 
for  machinery,  in  Japan,  the  import  continues 

Machinery.  to  grow,  and  it  is  safe  to  prophesy  that  the 

more    her    industries    develop    the    more 

machinery  she  will  purcha.se  from  abroad,  as  it  will  be  a  long 

time  before  she  is  in  a  position  to  supply  all  her  requirements. 

In  1919  and  lO^O  she  boucht  machinery  and  parts  to  the 
value  of  89  and  110  million  yen  respectively,  and  for  the  first 
eix  months  of  19-21  she  imported  CA  million  yen's  worth,  so 
that  the  returns  for  the  whole  year  should  undoubtedly 
register  a  record. 

In  191)  the  United  Kingdom  enjoyed  nearly  50  per  cent,  of 
the  bu.'-ines.'!,  and  Germany  and  America  shared  most  of  the 
balance  between  them. 

Tlie  following  table  shows  how  the  bu.siness  was  divided  in 
1919.  \92l).  and  for  January-May,  1921  :  — 


Year  lal9. 

Year  19.0. 

Jan,-Junc,  1921. 

1,0,0  yen. 

1,000  yen. 

1,100  yen. 

United  States 

C6,8G6 

7.3,536 

39,418 

United    Kingdom    .. 

16.144 

28.423 

21,634 

Sweden          

2,4.55 

2,262 

1,613 

Switzerland 

l.rill 

.56.5 

995 

Other  coimtries 

•IMl 

5,214 

4,340 

Total       

bU.iXKJ 

IIO.WX) 

68,000 

It  will  be  seen  that  the  British  share  is  gradually  advanc- 
ing. 

Switzerland  and  Sweden,  who  figure  so  prominently,  owe 
their  place  chiefly  to  the  machinery  requii-ed  lor  the  big  hydro- 
electric plants,  in  which  there  has  been  a  great  boom  in 
recent  years.  Japan  is  very  well  supplied  with  rivers,  and  in 
view  of  the  advance  in  the  price  of  coal,  it  is  only  natm'al  that 
the  attention  of  power  consumers  shonld  have  been  turned  to 
water. 

The  water  turbine  machinery  for  the  various  plants  exe- 
cuted and  on  order  since  January,  1920,  up  to  the  end  of 
June,  1921,  amounts  to  about  2lW,0(A)  b.h.p.  machinery  ordered 
abroad,  and  150,000  b.h.p.  machinery  made  in  Japan.  In 
addition  to  this  another  2.50,(W  b.h.p.  was  to  be  ordered  during 
this  year,  including  the  liHi.OOO  b.h.p.  plant  of  the  very  big 
Formosan  Hydro-Electric  Co.,  a  scheme  which  is  of  a  semi- 
Government  nature,  and  which  will  supply  power  to  the 
whole  of  Formosa. 

One  of  the  most  interesting  features  of 
Proposed  the    year    has   been    the   large  number    ot 

HIectrical  amalgamations   ot   electric   companies  that 

Amalgamation,  have  taken  place.  The  Minister  of  Com- 
munications is  said  to  be  in  favour  of  a 
proposal  for  bringing  under  one  management  all  the  electric 
companies  in  Japan.  If  this  w^ere  possible  the  concern  would 
be  one  of  the  largest  in  the  world.  As  a  preluniuary  step  a 
great  many  minor  mergers  have  already  taken  place  of  com- 
panies operating  in  different  districts.  The  Associated  Elec- 
tric Power  Co.  (capital  100  million  yen)  is  composed  of  three 
leading  companies,  and  will  absorb  three  more,  thus  having 
control  of  Central  Japan.  The  Tokio  Electric  Co.  will  take 
over  four  or  five  more  companies,  and  will  increase  its  capital 
to  nearly  '200  million  yen.  In  the  Hokkaido  the  Fuji  Electric 
Co.  has  absorbed  five  other  companies.  In  Kyushiu  an  amal- 
gamation of  all  the  big  and  small  companies  operating  in  the 
island  is  under  consideration. 

The  Government's  railway  electrification 

Electrification       plans  have  been  modified  owing  to  financial 

Schemes.  stringency.    Under   the  original  Scheme  a 

semi-official  electric  power  company  was  to 

be  formed  in  Tokio  with  a  capital  ot  100  million  yen.    The 

programme  has  been  approximately  halved.    The  work  now 

contemplated  will  take  about  five  years,  and  will  be  looked 

after  by  an  electric  bureau,  which  has  been  newly  created  in 

the  Department  of  the  Imperial  Railways. 

The  present  electric  tramways,  which  are  under  the 
Imperial  Railway  Department,  have  a  mileage  of  only  58' 
miles,  but  a  further  177  miles  will  be  electrified  by  1926.  TTiere 
is  also  a  scheme  for  the  construction  of  a  high-speed  electric 
railwav  between  Tokio  and  Nikko. 


•  Department  of  Overseas  Trade,  "  Japan,"  1921,  price  28. 


Public   Contracts  for  the  Netherlands   East  Indies. — The 

Commercial  Secretary  to  H.M.  Legation  at  The  Hagu^  has 
submitted  to  the  Department  of  Overseas  Trade  a  report  on 
the  subject  of  tenders  for  public  contracts  in  the  Netherlands 
East  Indies.  In  the  case  of  contracts  for  materials  for  public 
works,  railway  material,  dredging  "plant,  cables,  con.struc- 
tional  iron  and  steel  and  the  hke,  foreign  firms  may  IcJge 
tenders  with  the  Colonial  OCQce  at  The  Hague  without  the 
necessity  for  local  representation  in  Holland.  As  regards 
contracts  for  the  supply  of  general  merchandise,  and  articles 
of  miscellaneous  description,  however,  public  tenders  are  in- 
vited by  the  Colonial  Establishment  at  Amsterdam,  and  are 
accepted  only  from  firms  having  properly  accredited  repre- 
sentatives in  the  Netherlands.  For  the  purpo.se  of  this  re- 
gulation it  is  sufficient  for  the  firm  to  have  in  Holland  an 
agent  of  good  standing,  that  is  to  say,  that  the  foreign  firms 
tendering  need  not  be  actually  "domiciled"  in  the  Netherland.s. 
The  Commercial  Secretary  adds  that  this  limitation  of  the  field 
of  acceptance  is  intended  to  serve  as  a  protection,  in  the  case  of 
dispute  and  to  ensure,  as  far  as  possible,  the  enforcement  of 
penalties  in  the  event  of  breach  of  contract.  The  Netherlands 
Government  does,  nevertheless,  from  time  to  time,  invite 
foreign  firms  having  no  agent  in  the  Netherlands,  to  tender 
directly  for  miscellaneous  goods.  These  tenders  are  called 
[irivate  tenders,  to  distinguish  them  from  public  tenders,  tiio 
rules  governing  which  are  outlined  above.  The  DepartnK  nt 
of  Overseas  Trade  will  lie  pleased  to  sugge.st  suitable  agents 
to  United  Kingdom  finiis  not  represented  in  the  Netherland 
on  receipt  of  details  of  their  requirements,  quoting  the  refer- 
ence number  11,902/F\V. 

Concerted  Action  to  Safeguard  the  Electrical  Industry. — 

nie  Electrical  Section  of  the  Newcastle-upon-Tyne  Chamber 
of  Commerce  has  discussed  the  Safeguarding  of  Industries 
Bill,  and  passed  the  following  resolution  :  "  Tliis  Committee 
recognises  the  necessity  of  some  strong  concerted  action  to 
safeguard  the  electrical  industry  as  a  means  of  helping  to  cure 
the  present  .serious  unemployment,  and  to  counteract  the 
effect  of  unfair  competition  arising  out  of  the  depreciated 
currency  of  certain  European  eountrie.«.  and  of  the  importa- 
tion of  goods  below  the  cost  of  production." 
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NEW    ELECTRICAL    DEVICES.    FITTINGS,    AND     PLANT. 

lUader,  are  invited  to  lubmU  particulars  of  new  or  impromd  devices  and  apparatus,  which  will  be  puhlUhed 
if  coTisidered  of  sufficient  interest. 


The  "  HullAIark  "   Copier. 

Tliu  luoiluctidii  ol  l)lue  jiriiits.  which  it  an  e.s.sential  function 
of  large  enginet-ring  hiins.  and  especially  electrical  concerns, 
can  be  a  very  tedious  process.  A  means  of  printing  which 
combines  speed  with  efhciency  is.  therefore,  to  be  welcomed. 
Such  a  means  is  provided  by  the  "  Hail-Mark  "  printing 
machine,  designed  and  made  by  Messrs.  B.  J.  Hall  &  Co., 
Ltd.,  ChaLfont  House.  Great  Peter  Street,  S.VV.l.  Fig.  1  is  an 
end-view  of  the  machine,  which  gives  a  good  idea  of  the  main 
features.  A  "  Hall-ThorJselin  "  lamp  is  made  to  move  to 
and  fro  in  a  glass  bend  or  trough.  I'as-sing  under  this  trough 
18  an  endless  canvas  sheet  stretched  tightly  over  three  rollers. 
The  printing  paper  and  tracing  are  inserted  between  the  can- 
vas and  the  glass,  and  are  taken  through  at  a  speed  adjustable 
to  a  fine  degree,  llie  motive  power  for  both  the  lamp  and  the 
canvas  is  provided  by  a  i-h.p.  motor.  The  sjieed  of  the  can- 
vas is  adjusted  by  two  methods.  First  there  is  a  two-speed 
'.gear  box  operated  by  a  gate  lever.  On  this  the  higher  speed 
is  twice  the  lower.  Fine  variations  are  made  by  altering  the 
position  of  the  driving  belt  upon  two  conical  pulleys.  A 
countershaft  in  the  base  of  the  machine  is  rotated  by  means 
of  the  enclosed  gear,  and  from  this  shaft  a  double  chain  ex- 
tends to  a  sprocket  wheel  at  the  other  end  of  the  machine.  A 
stud  on  this  chain  forms  a  limit  to  the  travel  of  the  lamp, 
and  when  it  reaches  the  wheel,  the  direction  of  travel  is 
changed  by  a  simple  but  ingenious  reversing  movement.  The 
"  Hall-Thorkelin  "  lamp,  which  forms  a  part  of  this  machine, 
is  worthy  of  special  mention.  As  will  be  seen  from  the  line 
drawing,  fig.  '2.  it  has  a  scissors-type  arc,  giving  a  powerful 
.shadowless  light  with  a  current  consumption  of  about  10  A, 
enclosed  in  a  glass  globe  approximately  S  in.  in  diameter.  The 
carbon-feeding  movement  is  actuated  by  a  .solenoid,  which 
moves  a  counterweight  attached  to  the  holders.  By  this 
means  a  feed  of  four  or  five  inches  is  obtained.  In  addition 
to  these  main  features  several  refinements  are  embodied  in 
the  machine.  A  chest  at  the  rear  contains  a  roll  of  printing 
paper,  and  this  may  be  brought  up  to  the  point  of  entry 
through  a  slot.     When  it  is  desired  to  clean  the  lamp  or  to 


ing  out  methcjil  is  not  new,  but  it  is  claimed  that  the  fitting 
of  a  double  hinge  is  new.  This  obviates  the  pos.sibilitv  of 
the  fii.se  element  near  to  the  hinge  becoming  smashed  in 
swinging.     The   Mngle-iron   frame    i>   w.-II    japanned,    and   not 


F[i;.  3.— T-HL  ■■  Vincent  "  Fi-.skboakd. 

vulnerable  to  climatic  conditions.  These  boards  are  at  present 
made  with  from  2  to  12  ways,  double  and  triple-pole,  from 
\o  to  100  A  per  way.  also  with  "  pull  and  push  "  type 
switches.  The  Tendon  agents  for  this  apparatus  are  the 
Enterpri.se  Manufacturing  Co.,  Ltd.,  and  others  are  located 
in  various  parts  of  the  country. 

A  New  Lamp  Guard. 

In    a  new^   lamp  guard   recently    patented    bv    Mr.    Robert 
Emersox.  "  Glenmay,"  West  Crescent,  Darlington,  the  usual 


Fig.  1. — The  "  Hai,l-Mabk  "  ConiKR. 


'\  New  Lamp  Guard. 


renew  carbons,  an  exttnisitm  of  the  runway  in  which  tlie  lamp 
moves  is  provided  at  one  end,  so  that  the  lamp  can  be  brought 
out  clear  of  the  machine,  and  all  parts  are  accessible.  Tlie 
overall  (floor  spa<-e)  dimensions  of  the  machine  are,  roughly. 
7  ft.  by  5  ft.  With  electricity  at  5d.  pei  unit  it  is  calculated 
that  from  50  to  120  or  more  double-elephant  prints  can  he 
made  in  an  hour  at  a  cost  of  lOd. 

The  "  Vincent  "  Fusehoard. 

The  Vincent  Switchoeak  MAxn'\cTi:niNO  Co.,  Balsall 
Heath,  Birmingham,  is  manufacturing  :i  hinged  fusehoard. 
This  fusehoard  (fig.  3)  is  made  up  of  the  well-known 
"  Vincent  "  fuse  element,  of  the  Home  Office  pattern,  having 
all  live  parts  well  shielded  with  best  English  porcelain.  These 
elements  are  mounted  upon  an  angle-iron  frame,  which  is 
fitted  by  means  of  a  double  hinge  to  the  iron  case,  and  can 
he  easily  swung  nut  by  the  removal  of  one  screw.     This  swing- 


method  of  fixing  is  not  employed.  .\s  will  be  seen  from  fig.  4, 
the  guard  is  attached  to  the  lamp  its<^lf  This  arrangement. 
apart  from  the  convenience  of  placing  the  lamp  in.  or  remov- 
ing it  from,  the  holder,  acts  as  a  protection  for  the  lamp  at 
all  times.  The  construction  of  the  guard  is  amply  illustrated 
in  tig\   I,     Any  size  of  lamp  can  be  provided  for. 


The  Blackburn  l:lectric  Locomotive  — Correction.  -WitJi 
reference  to  our  iioti'  on  page  70.")  of  our  November  2.ith 
i.ssue  on  the  above  subject,  in  which  it  is  stated  that  the  loco- 
motive derives  its  energy  from  a  "Chloride  Battery"  we  are  in- 
formed that  the  accumulators  are  of  the  "  Exide-Ironclad  " 
type,  specially  designed  Kv  the  Chloride  Electric  Storage  Co., 
1  td..  for  locomotive  work. 
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CORRESPONDENCE. 

Letters  received  by  us  after  o  p.m.  on  Tdesday  cannot  appear 
until  the  foUnu-iin)  week.  Correspondents  should  forward 
their  communiciitions  at  the  earliest  possible  moment.  So 
letter  can  be  published  ttnless  wc  have  (he  u-riter's  name  and 
address  tn  mtr  possession . 

A  Disputed  Meter  Reading. 

In  October.  1919.  I  had  my  house  wired  for  electric  hght; 
the  wiring,  on  completion,  was  t<>sted  and  passed  as  correct, 
and  the  Corporation  fixed  the  meter. 

The  following  apJEi-.the  readings  of  energy  cousumed  per 
quarter  :—  '      Quarter  Quarter  Quarter  Quarter 

ending    ending   ending    ending 
March.      June.      Sept.       Dec. 

19-20    65  -28  3-2  S.5 

1921     71  'M  30  — 

The  energy  consumed  was  only  used  for  lighting  purposes.     I 
have  never  had  any  electrical  appliances  in  the  house. 

Obviously  there  was  soiuetliing  wrong  about  the  90  units 
registered  by  dial  oil  the  meter  for  the  quarter  ending  June. 
19-21. 

I  complained  that  the  meter  was  wrong  to  the  Corporation, 
and  they  undertook  to  test.  it.  on  niy  signing  a  form,  in  \\hich 
I  was  to  pay  the  cost  if  the  meter  was  found  correct;  if  it 
was  wrong,  they  bore  the  cost  of  testing.  The  Corporation 
took  the  meter  out  and  fixed  a  new  one  on  July  -29th,  19'21. 
The  result  of  their  test  is  as  follows;  it  was  carried  out  on  a 
"  Ferranti  "  d.c,  meter,  5  amperes.  •2-2f)  volts,  con.'^tant  13.44, 
starting  current,  0.1  ampere  :  — 

Three  test  loads.         Meter  re&dings. 

1  ampere  -j^g^j^jj        0431  834 

-="""I*'^t  finish  ...  ni32«2,S 
.1  start  ...  0432-837 
'[finish   ...  0433-810 


■  amperes 


"9%  slow 
r,i%  slow 
2-"°'  slow 


Test  meter. 
0127fi40 
0128-64(1 
0128-6.")0 
0129-650 
0129-660 
0130-660 


Total     J-1%  i-  3  =   1-7%  .slow 

I  next  looked  for  an  earth,  getting  the  firm  that  did  the 
wiring  to  test  it;  the  result  was  :  positive  to  earth  30  meg- 
ohms; negative  to  earth  35  megohms. 

Our  downstairs  lamps  are  60-W  Osrarn;  never  more  than 
three  lamps  are  on  constantly  after  dark,  i.e.,  two  in  the 
sitting  room  and  one  m  the  kitchen,  and  during  meals  two  in 
the  dining  room,  but  then  the  two  in  the  sitting  room  are 
out.  The  bedroom  lamps  are  40-\V  Osram.  No  lights  are  left 
on  except  in  occupied  rooms  downstairs;  in  bedrooms  only 
whilst  going  to  bed.  Only  two  bedrooms  are  constantly  in 
use.  No  hall  or  landing  light  is  left  on.  During  the  quarter 
ending  .Tune.  1921,  there  was  no  illness  m  the  house,  and  on 
some  nights  we  went  to  bed  by  daylight;  yet  for  the  quarter 
of  92  days,  the  meter  recorded  90  units  used. 

The  Corporation  are  very  nice  and  piilite  about  it.  a.'  most 
Corporations  are,  taking  their  stand  behind  an  Act  of  Parlia- 
ment, which  states  '-  that  if  any  difference  of  opinion  as  to 
quantity  of  current  consumed  arises,  the  meter  shall  be  tested, 
and  if  found  corioct.  the  figures  as  giver,  by  the  meter  shall 
be  take.n  as  final."  On  this  they  press  me  for  the  charge  for 
testing  the  meter  and  the  cost  of  the  90  units. 

Can  any  reader  of  the  Electrical  Eevikw  throw  light  on  the 
cause  of  the  meter's  jumping  about  62  units,  and  then  whan 
tested  being  fairly  correct',' 

Is  it  possible  that  the  error  did  not  occur  all  at  once ;  also 
that  the  test  (which  was  over  3  period.s.  at  various  loads  as 
given  above)  did  not  cover  the  faulty  .•ipot  in  the  mechanism  of 
the  meter?  .\ny  information  on  the  above  will  be  greatly 
appreciated  by 

Perplexed. 

December  .irdA^il. 


'Village  Electricity  Supply. 

I  should  be  grektly  obliged  if,  through  the  medium  of  the 
Review,  some  one"  would  sunt'est  the  best  means  of  protecting 
two  d.c.  generator's  ('230  volts)  both  supplying  the  same  bus- 
bars. 

Briefly,  the  situation  is  thi.'t :  the  village  in  question  has 
hitherto  been  suppUed  from  one  generator  (compound  wound) 
driven  by  a  water  turbine  oi  35  b.h.p..  controlled  by  an  oil 
pre.s.sure  covernor.    No  accumulators  are  used. 

The  plant  is  loaded  to  its  utmost  capacity,  and  it  is  pro- 
posed to  augment  the  supply  by  using  an  old  type  ovor-shot 
water- wbfel  of  about  7  b.h.p.,  some  1.000  yd.  distant  from 
the  plant  at  present  in  use.  The  suggestion  is  to  yoke  a 
generator  to  the  water-wheel  and  connect  up  to  the  original 
turbine  house  switchboard  by  overhead  mains. 

Tlie  w.Tfer-wheel  is  not  automatically  controlled.  Tt  is  to 
be  broucht  into  commission  each  nieht.  when  the  load  has 
about  reached  the  limit  of  the  turbine  plant,  and  cut  out 
naain  later  in  the  eveninc  -when  the  load  has  decreased  within 
the  power  of  the  turbine.  It  is  expected  that  when  the  twc. 
r>Tim«  tnm-crs  nre  link«-d  toeether  (through  the  generators) 
tbo  t'ji-bine  v  ill  do  the  ■•nntrolling :  seeing  that  fhe  wnter- 
..  hool  h'-i  n-  .Titi/inatic  control  Rcar.^ts  lo^d  will,  therefore, 
remain   constant 


What  would  be  the  best  protection  for  the  generators  in 
case  either  of  the  prime  movers  or  generators  should  fail  to 
function  when  at  work'?  And  also,  when  cutting  in  with  the 
water-wheel  plant,  when  the  turbine  plant  is  in  need  of 
assistance'? 


December  'drd.  19-21. 


Water  Wheel. 


The  Durability  of  Lead=covered  Wiring. 

For  over  15  years  I  have  often  advised  the  use  of  lead- 
covered  -wires  for  certain  work,  and  neither  my  clients  nor  my- 
self have«ver  had  cause  to  regret  this  advice;  but  after  follow- 
ing the  controversy  in  your  i-olumns,  it  would  appear  that 
everybody  has  not  had  the  same  happy  experience.  Might  1, 
therefore,  suggest  that  you  publish  a  table  giving  the  numbers 
<if  those  who  have  written  "for"  and  "against."  and  the 
branch  of  the  business  to  which  they  belong'?  Those  such  as 
"  .\  Layman  "  could  go  under  as  indicating  the  value  of  thi?ir 
opinion. 

London,  S.W.  Haydn  T.  Harrison. 

December  '.irj,  19-21. 


Repairing  A.C.  .Motors. 

I  am  obliged  to  '-  Tanner  "  for  his  letter  on  the  above 
subject  in  your  issue  of  November  '25th,  19'21.  the  more  so 
as  I  gather  from  it  that,  while  he  has  not  met  with  simifar 
trouble,  he  has  been  good  enough  to  thmk  the  problem  out. 
My  letter  was  written  rather  hastily,  and  possibly  I  did  not 
make  it  plain  that  the  stator  stampings  were  meant. 

Provided  that  the  motor  is  of  the  .sUp-ring  type,  and  that 
a  suitable  supply  is  available,  "Tanner's"  method  is  worth 
trying,  and  I  ^hall  certainly  do  so  should  the  opportunity 
occur. 

The  view-s  of  four  leading  repairers  may  be  of  interest :  — 

A  considered  that  there  was  no  workshop  method  of  deter- 
mining iron  losses,  and  judged  eacJi  ca.se  by  its  appearance. 

B  had  never  come  across  the  trouble. 

C  was  of  the  opinion  that  a.c.  motors  in  which  the  stator 
stampings  had  been  rubbed  usually  ran  hotter  after  a  re- 
wind. He  added  (and  the  writer  cordially  agrees  with  him) 
that  people  who  never  dream  of  using  a  thermometer  will, 
after  a  repair,  take  the  temperature  as  often  as  that  of  a 
fever  patient. 

D  thought  much  the  same  as  A,  and  mentioned  that  when- 
ever it  could  be  done,  he  had  found  that  an  extra  turn  per 
coil,    when   re-winding,   -w-as  helpful. 

-\lthough  very  few  people  appear  to  have  met  this  trouble, 
it  is  likely  to  become  more  common  in  the  future,  as  in  the 
present-day  a.c.  motor  the  iron,  copper,  and  air  gap  are 
often  cut  as  fine  as  possible. 

London,  Jaques. 

December  3rd,  1921. 


One  Solution  of  the  Frequency  Problem. 

In  outlining  an  alternative  scheme  to  Mr.  Sutton's  interest- 
ing idea  for  the  provision  of  different  frequencies,  Mr.  DoreJ'- . 
appears  to  have  overlooked  the  principal  feature. 

In  Mr.  Dorey's  arrangement,  employing  a  standard  turbiie, 
he  would  have  difficulty  in  obtaining  from  two  machines 
coupled  in  tandem  on  its  shaft,  periodicities  of,  say,  .50  and 
tiO;  and  incidentally,  assuming  a  speed  o.f  3,000  r.plm.,  he 
would  not  get  satisfactory  results  from  a  d.c.  generator, 
should  this  be  required.  '  , 

With  Mr.  Sutton's  idea,  however,  the  fact  that  two  differerit 
speeds  can  be  obtained  with  the  LjuhgstriJm  turbine  makes  it 
jiossible  to  get  these  frequencies,  and  perhaps  it  is  in  i.'ases 
where  the  periodicities  are  such  that  n  common  speed  is  out 
of  the  question  that  Mr.  Sutton  makes  his  claims. 

Birmingham,  A.  L.  Firth. 

December  (Mli,  1921. 


The  Installation  and  Use  of  Electricity  in  Coal  .Mines. 

Mr.  Ti-avis  has  raised,  in  my  opinion,  a  very  important 
matter,  and  one'that  is  a«  important  in  its  application  to  any 
industrial  installation  as  it  is  to  mining  service.  The  ques- 
tion of  instalhng  sufficiently  large  oil  switches,  I  know  from 
experience,  is  one  that  appears  to  be  overlooked  by  many  con- 
sumers connected  to  large  generating  stations. 

The  policy  mentioned  in  Mr.  Travis's  letter  of  taking  tl"' 
ri.sk  of  a  switch  exploding  in  order  to  save  initial  capital  out- 
lay is,  I  .should  say.  usually  very  ri.sky,  and  certainly  not  in 
harmony  with  our  present-day  "  Safety  I'^rst  "  cry. 

It  .should  be  the  policy  of  all  consumers  connected  to  large 
capacity  mains  to  carefully  investigate  the  conditions  under 
which  their  plant  will  operate,  and  obtain,  if  neces.sary,  advice 
on  the  question  of  proper  and  adequate  switchgear  for  their 
service. 

R.   T.    Norton. 

Birmingham 
Derember  Mh.  199.1. 

I  Mr.  Travis  writes  to  point  out  that  his  initials  nvi'  T.  (J., 
not  '■  F.  G."  as  printed  on  p.  746.— Ens.,  Elrc.  Krv.] 
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BU5INES5    N0TE5. 


The    "  lilectrical   Review  "   issue  foi    December  23rd. — 

The  a.tteutiou  ol  advertibers  aud  leaders  is  directed  to  an 
aimounceiuent  appearing  lu  our  advertising  payes  to-day 
respecting  the  dates  lor  sending  in  "  copy  "  lor  our  issues  oi 
Uecember  '2brd  and  3Uth.  \\  ill  correfipondents  and  other  con- 
tributors take  note  that  lor  the  issue  of  December  23rd  all 
editorial  matter  tor  publii-ati(jn  must  reach  us  a  day  earlier  m 
the  week  than  usual? 

Bankruptcy  Proceedings. — Tho.m.as  Dkifiiklo  W.vhi.nu,  5.3. 
\VaLnigate.  York,  electrical  engineer. — The  fir.st  meeting  (ji  the 
creditors  whs  held  on  November  'i'.)th  at  the  Official  Receiver's 
Orticos.  Duiicombe  i'lace,  York.  The  ranking  liabilities  were 
returned  at  £'yJ,,  and  there  was  a  delicifiicy  of  £'2-1.  Delitor 
attributed  his  I'ailure  to  bad  trade  and  lack  of  capital.  '  It 
apiX'ared  that  he  slarled  his  present  business  two  veins  ago 
with  i'lll  capital,  having  previously  been  m  business  at  Water- 
loo Place  for  two  years.  When  he  went  tliere  he  had  no 
capital,  and  the  bus-iness  whs  not  surccsslul.  The  matter  was 
left  in  the  hands  of  the  Ohicml  K.rnvcr  ii>  trustee. 

.1.  t!r,v.\.\  Wii.MAMK,  electrical  ciigmcci.  4.  Blaennant  Street. 
Dulfryn.  Cymmer,  Port  Talbot. — Keceivmg  order  made  No- 
vember 30th  on  debtor's  own  i>etition. 

T.  Hyde,  electrician,  180.  London  Road,  Croydon. — Last  day 
for  proofs  for  dividend  December  I'Jth.  frustee  :  T.  Gourlay. 
•29,  Eussell  Square.  W.C.I. 

Company  Liquidations.-^W.  U.  C.  TIavward  &  Co.,  Ltd. 
— W'inding  up  voluntarily.  Liquidator  ;  Mr.  E.  H.  Hawkins. 
4,  Charterhou.se  Square,  E.C.  Particulars  of  claims  must  be 
sent  to  the  liquidator  by  December  3(Jth. 

The  Premier  .\ccumul.*tor  Co.,  Ltd.,  Cattle  Market  Road. 
Northampton. — This  company  is  winding  up  voluntarily  for 
the  purposes  of  reconstruction  to  cope  with  the  necessary  in- 
crease of  business.  '  The  name  of  the  new  company  will  be 
the  Premier  Accumulator  Co.  (19'21).  Ltd..  and  the  business 
will  be  carried  on  as  usual  under  the  .same  management. 
Liquidator  :  Mr.  A.  L.  .\irs,  ia.  Sheep  Street,  Northampton. 
A  meeting  of  creditors  is  called  for  Deoeraber  14th. 

Aqua  Electric  Co.,  Ltd. — Winding  up  voluntarily.  Liqui- 
dator:  Mr.  E.  Manners,  14.  Hanover  Square.  W.,  who  is 
authorised  to  consent  to  the  registration  of  a  new  company  to 
be  named  the  "  .^qua.  Electric  Co..  Ltd."  Meeting  of  creditors, 
December  Kith,  at  8.5.  Gracechurch  Street.  E.C. 

Railless  Electric  Th.^ctiox  Co..  Ltd..  and  R.  E.  T.  Co.\- 
STRUCTION  Co.,  Ltd.— Meetings  of  "members,  January  3rd,  at 
"28,  King  Street,  Cheapside,  E.C.  to  hear  an  account  of  the 
winding-up  from  the  liquidator,  Mr.  .\.  Page. 

Allies  Electric  Lamp  Repairino  Co.,  Ltd. — .\  petition  for 
winding-up  has  been  presented  to  the  High  Court  by  Mr.  L. 
Kessler,  consulting  mining  engineer,  of  Oakwood.  Bexley. 
Kent,  and  will  be  heard  in  London  on  December  13th. 

Pritohett  &  Gold  and  Electrical  Power  Storage  Co.,  Ltd. 
— With  reference  to  the  notice  apiJearing  in  our  last  issue  re- 
garding the  liquidator's  tinal  meeting  of  this  company,  our 
readers  are.  of  course,  aware  that  this  okl-establi.shed  business, 
under  its  new  title,  Pritchett  &  Gold  and  E.P.S.  Co.,  Ltd.,  is 
unaffected  by  the  liquidation  of  the  old  company.  The 
directors  were  advised  that  liquidation  of  the  old  company 
and  formation  of  the  new  would  be  the  best  means  of  giving 
effect  to  cei'tiiin  necessary  alterations,  amongst  which  was  the 
reduction  of  four  classes  of  shares  (set  up  as  a  result  of  absorp- 
tion in  recent  vciirs  of  the  Electrical  Power  Storage  Co.  and 
Pcto  A:  Radford)  to  two  classes. 

Dissolutions  of  Partnership.— Moselev  Lnstallatio.n  Co., 
electrical  engineers.  176,  .\lcester  Road.  Moseley,  Birmingham. 
—Mr.  D.  A.  Capewell  and  Mr.  IX.  B.  H.  Gossage  have  dis- 
solved partnership.  Mr.  Capewell  retiring.  Debts,  ic.  will 
be  attended  to  by  Mr.  Gossage. 

Ghahtern  Manufacturino  Co.  and  Lewis  Eastwood  it  Co.. 
art  metal  workers,  transport  contractors,  and  electricians, 
Stafford  Street,  Birmingham. — Messrs.  L.  Eastwood  and  G.  A. 
Dny  and  Lizzie  Winchnrch  have,  dissolved  partnership.  Debts 
will'  be  attended  to  by  Mr.  L.  Eastwood  and  Lizzie  Win- 
chm\-h,  who  will  continue  the  business. 

C.«1'I-ieu)  Co.,  electrical  engincer.s.  31'2,  Deansgate.  Man- 
cheeter. — By  an  indenture  dated  November  '25th  between  .1.  ^'. 
Gil  and  H.  S.  Harker.  the  goodwill  of  the  bu.siness  has  been 
assigned  to  the  latter,  and  he  will  attend  to  debts.  i.tc. 

Trade  Announcements. — We  undei.-tand  that  arrange- 
ments have  now  been  concluded  wliereby  Mr.  L.  M.  Water- 
house.  M.I.B.E..  .\.j\l  I.C.E..  resigns  his  dircctor.ship  and 
retires  from  the  board  of  Messrs.  Tube  Investments,  Ltd.. 
Simplex  Conduits.  Ltd.,  and  Crrdenda  Conduits  Co..  Ltd.. 
iniinntiictiirprs  of  electrical  conduits  and  fittings,  art  fittings 
iind  signs,  and  electrical  heating  and  ciwking  apparatus.  Mr. 
''V.iterhouse  is  starting  in  business  at  10,  Ratbbniie  Place.  W.. 
■ind  is  specialising  in  the  .sale, .of  electric  heating  and  cooking 
apparatus  generally.  -  wdiich  will,  include  the  -well-known 
"  Creda  "  make,  and  art  fittings  and  signs  of  "Simplex" 
mnnufac-ture. 

The  .T\cksom  Electric  Stovf.  Co.,  Ltd..  has  appointed  as 
its    agent    for    Ulster    Mr.    Robert    Garmany.    of    1,    Union 


Street,  Belfast,  where  a,  range  of  »aiuples  and  small  stocks 
will  De  held. 

MESSR.S.  iREVELYAN  &  Co.  have  opcDed  a  new  London  office 
at  /(J,  Newman  btreei.  U.xford  Street.  V\  .1,  wh6re  they  arS 
carrying  st-ocKs  of  '"  Ireva  "  lampholders.  switches,  <i:c.  Mi. 
t^imyn  I'UiiUps  is  their  new  representative.  lelegrapb  ad- 
dress:  "  ii/miyntil  Ox.  London."  ieiephone  No.  :  Museum 
135-2. 

All.  J.  S.  Child,  until  recently  joint  saiea  .manager  to  the 
Edison  Swan  i:,lectric  Co.,  Ltd.,  lias  opened  temporary  oliices 
at  165,  \\  ardour  Street,  London,  \\  .1.  Telephone  No-: 
iiegem  01(i'/.    Telegi'aphic  address:  "  .Jayesscee  Gx.  London." 

lie  desires  to  receive  manufacturers'  catalogues.  '         ' 

^  The  \Vi;.st.\unstei;  Tool  &  Electric  Co.,  of  \N  estool  Work's,' 
Putney.  S.\N.I5,  states  that  it  is  now  able  to  supply  it« 
Westool  electric  portable  drills  lu  sizes  up  to  i  m.  holes,  ntteJ  - 
wuh  I  niver.sal  niotors.  rcndc^riug  them  suitaule  for  use  eitKer 
ou  dii'uct-  or  .single-phase   alternating-current   circuits. 

Un  Alonilay  nc.\t,  Mes.sus.  .Jou.nso.n  A:  1'hiu.ii's,  Lli".,  of 
Charlton,  are  opening  a  branch  office  and  waiehouse  in  Liver- 
pool at  -iT.  fhc  .\ll)any.  Old  Hall  Strtet.  Stocks  of  their 
cables,  tiexibles.  and  littmgs  will  be  Held  there.  We  under- 
stand that. the  demand  for  these  products  has  increased  so 
greatly  in  Lancashire  during  the  past  three  years  that  the 
uusmess  cannot  a»y  longer  be  handled  adequately  froni  their 
Manchester  branch.  " 

Catalogues  and  Lists. — British  I.vsllaikD  .  &'  HelSbv 
Cables,  ltd.,  i'rescot.  Lancashire.— Illustrated '  and  "priced 
pamphlet  (H.!)7),  fully  describihl  '  the  Helsby  twin  wijing 
system,  wliich  employs  rubber-insulated  nietalUc-sheatlied 
cable.  ■      ■ 

The  Edison  Swa.n  Electric  Co..  Ltd.,  Ponder's  End, 
Middlesex.— .\  catalogue  giving  prices  and  illustrations  (many 
coloured)  of  silk  shades  for  various  types  of  lighting  httings. 

'The  a.  &  a.  Electrical  Co.,  Ltd.,  13,  Farringdon  Road, 
E.C.I. — A  price  list  giving  full  pa,rticulars  of. '2  and  3-phase 
motors,  ranging  from  0.7  to  loU  h.p. 

Electric  Fires,  Ltd.,  King  Street,  Norwich.— Au  illustrated 
and  priced  booklet  of  electric  fires,  garage  heaters,  grills,  boil- 
ing rings.  &c. 

Messrs.  L.  G.  Hawkins  Jt.  Co.,  lib.  Charing  Cross  Road. 
W.C.2. — 'Two  leaflets  describing  "  Universal  "  toasters,  kettles, 
grills,  and  other  heating  and  cooking  appliances. 

Messrs.  Walker,  Cross weller  &  Co.,  "  Dane's  Inn  House." 
2G5,  Strand,  W  .C.2.— .A.  pamphlet  illustrating  and  describing 
'■>  .-Vrkon  "  full-scale  di'aught  and  pressure  gauges. 

The  RuMJAKEiX  Magneto  Co.,  Ltd.,  Cheetwood  Lane,  Derby 
Street,  Manchester. — Five  illustrated  leaflets  dealing  respec- 
tively with  a  petrol  gauge;  an  automobile  headlight  dimmer ; 
a  spark  indicator  and  amplifier;  a  double  sparking  plug;  and 
an  aluminium  piston. ■  ^  ■ 

.A.TEHERS    DB  CONSTRUCTIONS    ELUeTIUQUES   DE    ChARLEBOI,  .56, 

Victoria  Street,  S.W.I. — List  No.  1.  giving  illustrations,  des- 
criptions, and  details  of  working  of  the  firm's  centrifugal 
pumps.  An  aerial  photograph  of-  the  ChiH'Ieroi  works  is  m- 
cluded.  .    •    .       . 

The  Dowsing  Radiant  Heat  Co.,  Ltd.,  91  and  93,  Baker 
Street,  W.l. — .\  very  complete  catalogue  of  electric  cooking 
and  heating  devices,  giving  ilkistrations,  de.sfriptions,  and 
prices. 

The  Enterprise  Manuiwcturing  Co.,  Ciun  Street  Electrical 
Works,  Bishopsgate.  E.l — .\  list  of  current  prices  of  electrical 
goods  and  apparatus,  including  switches,  lainpholders.  ceiling 
roses,  plugs,  kettles,  irons,  toasters.  A-c. 

Messrs.  R.  O'Brien  &  Co..  66.  Mosley  Street.  Manchester. 
— .'^n  illustrated  and  priced  catalogue  of  "  Luna"  decorative 
glassware  for  lighting  purposes. 

Messrs.  Gent  it  Co.,  Ltd..  25,  Victoria  Street.  S'.W.l.— 
Folder  57.  giving  illustrations  and  particulars  of  electric  motor 
sirens. 

Messrs.  Willia.ms  it  Williams,  Ltd..  Sardinia  Hoi/se. 
Kingsway.  W.C.'2. — Two  pamphlets  illustrating  "  Reliance  " 
standard  fittings,  including  metal  window  frames  for  various 
kinds  of  buildings. 

The  English  Electric  Co.,  Ltd..  Queen's  House,  Kings- 
way,  W.C.'2. — .\  leaflet  giving  views  of  the  new  Blackburn 
power  station,  for  which  the  company  supplied  plant.  Views 
are  also  given  of  electrical  machinery  in  use  for  various  pur- 
po.se  s. 

The  .Iearv  Electrical  Co.,  Ltd.,  8.  Lambeth  Hill.  Oueen 
Victoria  Street,  E.G^.—Two  priceci  leaflets  dealing  with  elec- 
tric bells,  bowl  fires,  torches,  &c. 

Private  Meetio.U.— H.  Hunt  (trading  as  H.  Hunt  &  Co.). 
6.  Cooper  Street.  Bnry.  Lnncs..  electrical  engineer'. — .\  meet- 
ing of  the  creditors  in  this  m:itter  was  held  on  November  '29tb. 
when  it  w.ts  reported  tlmt  the  liabilities  amounted  to  £4%. 
all  due  to  nn.set'nred  creditors,  while  the  as,vts  were  estimsted 
at  £2(13.  Tlie  debtor  was  formerly  in  partnership,  but  it  was 
understood  that  his  partner  had  now  gone  away.  The  debtor 
was  anxious  to  continue  the  business,  rind  was  of  the  oninion 
that  if  he  were  allowed  to  do  this,  the  business  would  show  a 
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fair  profit.  The  meeting  was  eventually  adjourned  with  a  view 
to  the  debtor  bringing  forward  the  offer  of  composition  suit- 
ably guaranteed.    The  following  are  creditors  :  — 


40  Falk,    Sladelmann    & 

27  C.    F.    Bury    &   Co. 

24  Aero    &     Motors,    Lid. 

92  T.    Harwood 


Central    Electric    Co. 
Power    &     LightinR    .'^upplif 

].    C.    White  

Park     Electric     Co. 

\V.    D.    Rodda   &  Co Hi 

A  French  Rumour. — A  rumour  having  been  circulated 
that  the  irenoh  Thomson-Houston  Co.  proposes  to  absorb 
the  undertaking  of  the  Compagnie  Generale  Electrique  nl 
Nancy,  it  is  stated  on  behalf  of  the  former  that  no  dis- 
cussion's arc  proceeding  on  the  matter  between  the  two  com- 
panies at  present. 

"  Ageekay    London." — We    have    been    called    by    other 
name*  at  uiany  stages  of   our  career.       But   "  What's  in  a 
name'.'"   whien    "  a  rose  by   any  other  name   would  smell  as 
eweet"?      The    Electrical    Review    i?.    stolidly    indilleient 
to  the  alteration  of  its  final  letter,  but  what  liappened  to  those 
who   bear  the  honoured   names  of  .\labaster   and   Gatehouse, 
and  to  all  others  at  "'  4,  Lubjapy  Hill,  '  when  a  Belgian  letter 
arrived   addressed   as  under,  may.   as  the  budding  journalist 
would  say.  be  "  better  imagined  than  described  "  :  — 
Electrical  Revieu 
H.  Alabahper,  Gapehofe  Cie 
4,  Lubjapy  Hill 

LouUon,  EG. 

Local     Electrical,    &c..      Exhibition.— At     the    West    of 

England  Health  and  Home  Exhibition,  being  held  in  Ply- 
mouth from  December  7th  to  17th,  Tiir,  Imlkiuk  Iron  Co., 
Ltd.,  is  displaying  a  large  selection  of  cooking  and  heating 
apparatus.  A  large  part  of  the  company's  stand  at  the  recent 
PubUo  Works  Exhibition,  which  included  a  large  electric 
double-oven  range  and  a  cooker  similar  to  those  supplied  to 
the  Glasgow  Corporation,  has  been  transferred   to  Plymouth. 

The  Decimal  Association. — The  annual  general  meeting 
of  the  Decimal  Association  was  held  on  November  30th,  when 
the  chairman  (Mr.  Theodore  McKenna)  gave  a  resume  of  the 
principal  events  of  the  past  year,  specially  drawing  attention 
to  the  action  of  the  Ministry  of  Agriculture  in  printing  metric 
scales  on  all  small-.^cale.  maps,  and  the  ilecision  of  Japan  to 
put  the  metric  system  into  force  next  year.  After  the  election 
of  the  executive  committee,  Mr.  E.  C.  Barton  put  forward 
his  proposals  for  a  step-by-step  policy  in  dealing  with  weights 
and  measures,  and  the  following  resolution  was  passed  :  "That 
this  association,  while  adhering  to  the  policy  of  adopting  the 
metric  system  of  weights  and  measures,  recognises  that  its 
object  can  best  be  obtained  in  steps,  and  that  the  first  step 
should  be  the  dealing   \\ith  weights." 

Mr.  AUcock  referred  to  his  proposal  for  dealing  with  the 
coinage  by  a  method  which  would  have  the  advantage  of  re- 
taining the  present  values  of  all  the  coins  from  Is.  upwards, 
and  a  resolution  was  passed  approving  of  the  scheme  proposed 
by  which  the  present  values  of  the  £  and  the  shilling  would 
be  maintained,  but  the  shilling  would  be  divided  into  10  pence 
instead  of  VI.  thus  increasing  the  token  values  of  the  existing 
copper  coins  (pence,  half-pence  and  farthings)  by  20  per  cent. 

British  Industries  Fair  (Birmingham).— We  understand 
that,  notwithstanding  the  present  advcr.se  conditions,  the 
interest  which  is  being  shown  in  the  British  Industries  Fair 
(Birmingham),  which  will  be  held  at  Castle  Bromwich  from 
February  •27th  to  March  10th,  192'2,  is  very  gratifying  to  the 
Fair  authorities.  Manufacturers  would  do  well  to  avoid  the 
temptation  to  refrain  from  exhibiting  at  a  show  of  this 
nature  because  times  are  bad.  The  credit  facilities  afforded 
by  the  Government  under  its  recent  legislation  should  be  ol 
great  value  to  oversea  buyers  at  the  British  Industries  Fair. 
A  bureau  will  be  established  at  the  Fair  by  the  Export  Credit 
Department  of  the  Department  of  Overseas  Trade.  'Hius 
oversea  buyers  can,  under  one  roof,  inspect  the  best  ot  all 
clas,ses  of  British  goods,  and  if  agreements  to  purchase  are 
likely  to  be  made,  the  exhibitors  can  arrange  liberal  terms 
of  credit  in  view  of  the  assistance  provided  for  under  the 
Trade  Facilities  Act.  the  sole  object  of  which  is  to  facilitate 
the  resumption  of  the  ordinary  means  whereby  traders  and 
others  can  obtain  facilities  from  their  bankers  to  enable  them 
to  finance  their  export  trade. 

Continental  Glow  Lamp  Interests — A  Vienna  newspaper 
published  a  report  last  week  that  all  the  shares  in  the  West- 
inghoiise  Metal  Filament  &  O'ow  Lamp  Co.,  of  Vienna,  had 
passed  into  possession  of  thi-  Osr.am  Co.  and  the  Philips 
Glow  Lamp  Co.  It  appears,  however,  that  the.se  companies 
are  only  indirectly  interested  in  the  Vienna  company,  through 
their  shareholdings  in  the  Swiss  Aarau  Glow  Lamp  Works. 
Co.,  which  now  holds  a  large  participation  in  the  Vienna 
company. 

Trunk  Telephone  Cables. — Within  the  last  few  months 
British  Insnlnted  A-  Hel.sby  Cables,  Ltd.,  have  sup- 
plied, laid  and  jointed  320  miles  of  multiple  twin  telephone 
rable  for  the  British  Post  Office,  and  at  the  present  time  they 
have  in  hand  l,oO  miles  of  the  same  type  of  trunk  cable.  The 
company  has  recentlv  completed  the  supply,  laying,  and 
jointing  of  a  miiltipli-  twin  telephone  cable  between  Lpxem- 
honrc  and  Pjekirih    a  distance  of  3-5  kilometres. 


Magneto  Manufacture. — The  "  Combination  "  Metallic 
Packmg  Co.  (1921),  Ltd.,  of  Hillgate,  Gateshead-on- 
Tyue,  has  acquired  the  sole  licence  for  the  manufacture  of 
the  "  Combination  "  super-magneto,  wliich  hae  been  developed 
by  Mr.  E.  Harrison,  of  Benwell,  NewcasMe-un-Tyne.  The 
machine  generates,  from  one  armature,  both  direct  and  alter- 
nating currents,  u.scd  respectively  for  lighting  and  ignition. 

Employment  in  Sweden. — .According  to  a  report  issued  by 
the  Swedish  Economic  Department,  the  number  of  electrical 
manufacturing  works  in  operation  has  declined  from  30  to  '28 
betwceu  September  1920  and  October  1st,  1921,  while  the 
number  of  workmen  employed  has  receded  from  7,480  to  4,236 
in  the  same  period.  The  competition  of  Switzerland  is  being 
experienced  specially  in  steam  turbines,  and  lately  Denmark 
has  appeared  as  a  rival  to  Sweden  in  electrical  machinery 
and  cables. 

Calendars  and  Almanacs. — The  first  almanac  for  1922 
to  reach  us  is  "  The  AbduUa,"  received  from  Messrs.  Ab- 
dulla  &  Co.,  Ltd.,  173,  New  Bond  Street,  London,  W.l,  the 
cigarette  people  who,  as  usual,  offer  10,000  copies  for  fale  at 
Is.  (id.  each  for  the  benefit  of  the  British  Red  Cross  Society. 
It  is  a  handsome  production,  with  twelve  monthly  sheets 
adorned  by  coloured  illustrations  by  special  artists. 
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Showrooms. — We    reproduce    herewith     a 
(•  of  the  showrooms  opened   at   Manchester 


A   B.T.I  I.  Showikhjm,   Manchksti'.h. 

recently  by  the  British  Thomson-Houston  Co.,  Ltd.  Every 
class  of  lighting  is  represented,  and  contractors  and  dealers 
are  invited  to  call  or  send  their  clients  to  the  new  showrooms. 

Book  Notices. — "  Patents  and  Chemical  Research,"  by 
II.  E.  Potts.  Pp.  ix-t-198.  Liverpool:  Lniversity  Press  of 
Liverpool.     Price  8s.  Od.  net. 

' '  The  Bulletin  of  the  Hydro-electric  Power  Commission  of 
Ontario,"  Vol.  VIII,  No.  i,  .July-Augu.st,  1921.  Toronto:  The 
Commission. — The  articles  in  this  number  include  one  on  the 
)H)wer-f actor  problem,  a  comparison  of  rates  charged  for  elec- 
tricity by  municipalities  in  the  province;  and  "Merchandise 
Po.ssibilities  in  Hydro  Municipalities." 

•  -Applied  Calculus,"  by  F.  F.  P.  Bisacre.  Pp.  xiv-f44D. 
Illustrated.     London  :   Blackie  &  Son,  Ltd.     Price  10s.  tid.  net. 

■'  Directive  Wireless  Telegraphy,"  by  L,  H,  Walter.  Pp. 
xii  +  124.  tigs.  .57.  London  :  Sir  I.  Pitman  &  Sons,  Ltd.  Price 
2s.  6d.  net. 

"  liuUetin  of  the  Cleveland  Technical  Institute,"  Vol.  I, 
No.  2,  November,  1921.  Middlesbrough:  The  Institute.— 
'These  are  abstracts  of  recent  technical  and  scientific  articles, 
printed  on  one  side  of  the  paper  onlv  for  filing  purposes. 

Technologic  Paper  No.  202  of  the  U.S.  Bureau  of 
Standards,  "  Results  of  a  Survey  of  Elevator  Interlocks  and 
an  .Analysis  of  Elevator  Accident  Statistics  "  (30  pp.). 
Washington  :  f  iovernment  Printing  Office.     Price  .5  cents. 

"Tlie  Framework  of  Wireless  Telegraphy,"  by  R.  C.  Calletti 
fli  Cadilhac.  Pp.  vi-l-4S.  London:  Crosby  Lockwood  it  Son. 
Price  'M.  fid.  net. 

The  Alby  United  Carbide  Co.— A  Bentn-  dispatch  from 
Christiana  says  that  M.  Blakstad,  director-general  of  A/S 
Ty.sscfaldene,  who  has  arrived  there  from  fjondon,  states  that 
tlie  Tysse  Palls  Co.  will  take  po.sse.ssion  of  the  Alby  factories 
at  Odda,  the  Alby  United  Co.  owing  the  Tysse  Falls  concern 
a  large  sum  of  money.  The  factories  will  be  put  up  for  public 
auction  in  .lanuarv,"  and  the  Tysse  Falls  Co..  together  with 
the  English  syndicate  to  which  M.  Blakstad  has  transferred 
his  interests,  intends  to  re-start  the  factories  within  six 
months  for  the  production  of  ammonium  sulphate.  With 
ivgard  to  the  statement  that  the  Tysse  Power  Co.  will  take 
possession  of  the  factories  at  Odda  and  put  them  up  for  sale. 
the   directors  of  the  'Alby  Cn.   inform  Renter's  Agency   that. 
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following  the  purchase  hy  an  English  syndicate  from  M, 
Blakstad  of  the  control  of  the  Tysse  Power  Co.,  they  were 
approached  hy  Mr.  A.  E.  Barton  with  pro()o.sala  for  the  for- 
mation of  an  important  company  to  develop  the  Claude  pro- 
cess for  the  manufacture  of  .sulphate  of  ammonia.  These  pro- 
posals involved  the  re-organisation  of  the  Alhy  Co.,  anu  the 
general  terms  were  agreed  verbally  with  Mr.  Barton  on 
November  bth,  but  difficulties  have  eubsequently  arisen  in 
arranging  finance,  and  Mr.  Barton  lias,  iu  consequence,  with- 
drawn from   the  negotiations. 

Electrical    Progress   in    Argentina The   port   authorities 

at  Buenos  Aires  lately  called  for  tenders  for  the  supply 
of  about  'Al  electric  cranes  and  motors.  Over  10  tirms  ten- 
dered, and  the  estimated  cost  ol  ihe  articles  ordered  exceeds 
800,000  iiesos  ni./n.  Whereas  Argentina  was  formerly  a  lead- 
ing market  in  South  .Vmerica  for  foreign-made  electrical  de- 
vices, several  local  factories  have  lately  been  established,  and 
are  fast  providing  domestic  requirements,  which  is  calculated 
to  lessen  importations  of  such  goods  very  considerably.  Many 
factories  are  now  turning  out  dry  batteries,  carbon  brushes, 
and  insulated-conduit  (Bcrgmann  type).  The  manufacture  of 
incandescent  lamps  has  also  been  commenced,  but  so  far  the 
business  has  proved  unsuccessful.  In  Argentina  there  are 
three  well-established  organisations  devoted  to  engineering,  of 
which  two  are  purely  electrical.  These  are  the  Instituto  Sud. 
Americano  de  Electrotecnicos  y  Mecanicos,  and  the  Asociacion 
Argentina  de  Electrotecnicos.  The  members  of  the  former  are 
principally  wiremen  and  station  operators,  and  the  institute, 
therefore,  is  in  a  good  positisn  to  disseminate  practical  infor- 
mation where  it  will  effect  the  most  good. 

The  Asociacidn  Argentina  de  Electrotecnicos  is  composed 
almost  entirely  of  graduate  engineers,  who  are  in  private  prac- 
tice, or  in  the  employ  of  large  companies,  or  of  the  Argentine 
Government.  Regular  meetings  are  held,  at  which  papers  are 
read  upon  subjects  of  current  interest,  while  frequent  visits  of 
inspection  to  local  electrical  works  are  arranged.  A  Fi-ench 
engineering  company  has  been  granted  a  concession  by  the 
Argentine  Government  for  the  erection  and  operation  of  a 
radio  station  for  direct  communication  with  France.  The  con- 
cession is  for  a  period  of  30  years,  and  the  company  is  allowed 
three  years  for  preparation  before  commercial  service  is  de- 
manded. By  the  terms  of  the  agreement  the  company's  wire- 
less messages  will  be  forwarded  over  the  State  telegraph  lines, 
and  the  rates  of  messages  will  be  fixed  by  the  National  Govern- 
ment.— Renter's  Trade  Service  (Buenos  Aires). 

The  Future  of  India. — The  great  and  far-reachin.:< 
changes  which  are  taking  place  iii  the  Constitution  of  India — 
the  most  important  market  for  United  Kingdom  engineering 
products — will  re-act  on  her  commercial  relationships  with  the 
United  Kingdom  and  other  countries  to  such  an  extent  that  a 
volume  which  aims  at  presenting  within  its  covers  a  complete 
resrume  of  the  facts  of  the  position  and  the  various  factors 
which  may  modify  that  position  in  the  future  appears  at  an 
opportune  moment.  This  is  the  object  of  His  Majesty's 
Senior  lYade  Commissioner  in  India  and  Ceylon  in  iiis 
"  General  Review  of  the  Conditions  and  Prospects  of  British 
Trade  in  India  during  the  Fiscal  Years  iyi9-'20  and  IMPil." 
(H,M,  Stationery  Office,  5s.  od.  post  free),  issued  by  the  De- 
partment of  Over.seas  Trade.  The  review,  which  is  revised  to 
October  last,  is  of  jiarticular  interest  to  the  engineering 
industry,  if  only  for  the  fact  that  it  contains  a  full  account 
of  the  position  in  regard  to  the  purchase  of  Indian  Govern* 
ment  supplies  and  the  detailed  propo.sals  for  the  new  Indian 
Store.9  Department.  There  has  been  a  growing  feeling  for 
many  years  among  all  sections  of  Indian  opinion,  and  particu- 
larly among  Indian  industrialists,  that  the  Government  should 
adopt  a  more  lilicral  policy  for  the  purchase  of  such  articles 
as  can  be  manufactured  in  the  country.  Under  this  influence 
the  Stores  Rules  were  modified  in  1909  and  1913.  but  the 
greatest  effect  came  as  a  result  of  war  conditions.  Under  the 
Amended  Stores  Rules,  drawn  up  hy  the  Government  of  India 
(they  are  not  yet  in  final  form,  however)  plant  and  machinery 
may  be  purchased  from  lir.mches  establi.shed  in  India  of 
British  manufacturing  firms  borne  on  the  list  of  the  India 
Stores  Department,  London.  Tlius  the  many  British  engineer- 
ing firms  who  have  maintiiin<'d  branches  in  India  for  years, 
staffed  with  qualified  engineers  and  commercial  men,  and  who. 
although  remarkably  successful  in  the  industrial  field,  have 
hitherto  been  handicapped  in  quoting  for  Government  orders 
under  the  Old  Stores  Rules,  seem  likely  at  last  to  come  into 
their  own.  With  this  subject  is  to  be  studied  the  new  status 
acquired  by  the  Provincial  Governments  under  the  Amend- 
ments to  the  Government  of  India  Act  (usually  known  as  the 
Reforms  Scheme).  The.se  amendments,  which  became  law 
at  the  end  of  1919.  and  are  now  being  generally  worked,  place 
the  development  of  provincial  industries  under  popular  con- 
trol. Mr.  Ainscough  considers  the  personnel  and  organisation 
(>f  the  various  provincial  departments  of  industry.  He  pro- 
■rides  a  list  of  directors  of  industrv,  the  executive  head  of  the 
provincial  department  and  keystone  to  the  w-hole  scheme  and 
calls  the  attention  of  agents,  representatives  and  travellers  of 
British  firms  engaged  in  the  manufacture  of  industrial  plant 
and  machinery,  to  the  desirahilitv  of  establishing  friendly  rela- 
tions with  thern.  feeling  sure  that  they  will  appreciate  such 
attentions.  Besides  statistical  records,  there  are  many  other 
sections  of  special  interest  in  this  review,  such  as  the  develop- 
ment of  agriculture  as  it  affects  the  supplier  of  plant,  and  the 
development  of  the  hydro-electric  power  resources  of  India- 


The  Trade  Commissioner  states  in  the  latter  connection  that 
the  position  of  United  Kingdom  firms  is  changed  for  the 
better  since  the  Preliminary  Report  of  the  Hydro-electric  Sur- 
vey, pubhshed  in  1919,  recorded  that  British  manufacturers 
ol  pipes,  turbines,  generators  and  switchgear  were  content  to 
take  small  orders  only,  leaving  the  large  ones  to  countries 
specialising  in  water-power  plant. 

For  Sale. — Dundee  Corporation  Electricity  Department  has 
surplus  generating  plant  for  disposal,  including  two  2,000-kW 
turbo-alternators,  several  generating  sets,  boilers,  stokers, 
pumps,  etc. 

By  Direction  of  the  Dispo-sal  Board,  Mr.  A.  H.  Davis  will 
sell  by  auction  on  December  Kith  and  following,  days,  at 
the  National  Filling  Factory,  Park  Royal,  N.W.,  surplus  elec- 
trical plant  and  machinery,  &c.  (See  our  advertisement  pages 
to-day.) 

Copper  and  Lead  Prices.— Messrs.  F.  Smith  &  Co.  report, 

December  7th:  Copper  (electrolytic)  bars,  £76  10s.  {on.  dec); 
ditto  sheets,  no  change;  ditto  wire  rods.  £92  10s.  (os.  dec); 
ditto  h.c.  wire,  no  change;  selicium  bronze  wire,  no  change. 
Messrs.  James  &  Shakespeare  report,  December  7th  : 
Copper  bars  (best  selected),  sheet  and  rod,  no  change; 
Engli.sh  pig  lead,  ;£'26  15s.  (5s.  decrease  on  last  week's  prices). 

Theatre  Lighting. — The  Margate  Hippodrome  has  re- 
cently been  practically  re-constructed  to  serve  the  dual  pur- 
pose of  kinema  and  theatre,  .^n  entirely  new  lighting  scheme 
was  installed  of  which  we  are  able  to  give  some  details  by  the 
courtesy  of  Mr.  W.  C.  C.  Hawtayne,  M.I.E.E.,  the  con- 
sulting engineer.  The  auditorium  is  illuminated  by  five  large 
ceiling  fittings.  Of  these,  the  centre  fitting  is  6  feet  in  dia- 
meter, the  remainder  being  3  feet  in  diameter.  These  fittings, 
which  are  shown  in  the  accompanying  illi  stration.  were  manu- 
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factured  by  the  General  Electric  Co..  Ltd.,  to  the  consulting 
engineer's  plans,  to  replace  the  old  type  i>endants  with  their 
clum.sy  and  un-safe  lowering  gear.  The  wires  are  tubed  right 
up  to  the  lampholders,  and  every  lamp  is  easily  replaceable 
from  above.  The  red  and  white  hghts  are  on  separate  cir- 
cuits, kept  well  apart,  and  efficient  and  well  gradu.ated  dim- 
ming arrangements  are  provided.  Hinged  panels  in  the  fittings 
allow  them  to  be  cleaned  both  inside  and  outside  from  above 
without  difficulty. 

Cause  of  Capital  Increases  in  Germany. — Contrary  to 
what  is  generally  thought  in  England,  says  a  correspondent, 
the  depreciation  of  tlie  currency  and  not  overbounding  pros- 
perity, is  the  cause  of  the  great  increases  in  the  capital  of 
GeriMan  electrical  companies  recently.  This  is  shown  by  figures 
published  by  the  Elrktrotchiiisclir  Xeitiuiji.  In  1914  only  seven 
electrical  manufacturing  firms,  two  share  companies,  and  five 
limited  companies  raised  their  capital,  the  first  by  l'2,(K)0,0tKi 
inarks.  and  the  last  by  754,(XX)  marks;  in  the  following  five 
years  there  were  twelve  cases  of  increases  to  a  total  of  6.1'2(> 
million  marks.  In  19'20,  however,  there  were  43  share  com- 
panies with  709,ti'25  million  marks,  and  37  limited  companies 
with  4..")0S  million  marks.  .Xccount  should  here  be  taken  of 
the  fact  that  the  creditor  po.stings  in  the  balances  of  the  com- 
panies bad  greatly  increased  in  the  case  perhaps  of  the  major- 
ity of  the  share  capitals.  Dividends  had,  too,  been  increased 
in  the  major  number,  if  not  in  every  case;  liow  far  this  had 
ri'gard  to  the  depreciation  of  the  currency  remains  to  he  seen; 
but  when  it  is  remembered  that  the  greater  part  of  the  capital 
was  subscrilx'd  in  gold,  while  the  dividends  were  paid  in  paper, 
it  will  be  recogni.sed  that  these  favourable  figures  of  capital 
increases  assume  quite  another  appearance.  The  effects  of  the 
prevalent  inflation  is  only  further  enforced  by  a  recital  of  the 
liigher  disbursements  made  under  the  headings  of  salaries  and 
wages.  In  the  Siemenswerke  balance  sheet,  for  instance,  for 
1919-'2().  they  rose  from  'iW  million  to  49i)  million  marks,  ag 
conipare<l  with  70  million  marks  in  the  last  peace  yew, 
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The   Rating  of  llectricity  Undertakings  and  Factories. — 

iJisc-ussint;  till'  suhjtHt  of  '  Katiiijj  and  the  NNar."  at  a  meet- 
ing of  the  Aiu'tioueers'  and  Estate  Agents'  Insfitiife,  held  in 
London.  Mr.  i\  Michael  Faraday  said  that  in  the  case  of 
etectric  !i_ht  companies  and  snnilar  oonipanie.s.  the  cost  of 
coal  and  tbo  additional  cost  of  labour  were  factors  which  had 
risen  iltiV.ther  out  of  proportion  to  the  increased  price 
obtainable  for  the  .service.  Henc^  there  were  deficits,  and 
the  companies,  in  order  t-o  make  both  ends  meet,  were  .seek- 
ing to  reduce  their  local  ratings,  and  rightly,  as  the  law 
now  stood.  The  local  authorities  needed  the  money  to  carry 
on  the  .services  they  were  compelled  to  provide  m  the  intere.st 
of  the  community,  and  it  seemed  to  him  that  the  solution 
was  to  be  found  in  a  policy  under  which  the  spending  authori- 
ties must  spend  as  little  as  possible  commensurate  with  pro 
viding  essential  services,  in  order  that  the  ratepayers  might 
not  have  to  pay  more  than  they  could  possibly  afl'ord.  Dthcr- 
wise,  we  reached  the  breaking  point,  and  his  experience  showcil 
him  that  a  large  number  of  companies  could  not  possibly  pay 
the  rates  they  did  in  lilU.  as  their  profits  would  not  itermit  of 
such  a  contribution.  There  was,  perhaps,  no  class  of 
proi>erty  iiH)re  difficult  to  deal  with  than  factories.  Sime 
the  war  the  burden  had  fieen  anything  but  light,  and  it  was 
increasing,  and  the  old-time  amiability  of  the  owner-occupier 
of  an  industrial  concern  had  given  place  to  a  desire  for  some- 
thing more  correctly  interpreting  the  law  as  it  was  written 
than  the  old  assumption  that  a  business  man  stood  ready  to 
pay  5  per  cent,  in  perpetuity  upon  capital  inve.'^ted  over  a 
long  period  of  years.  The  owner-occupier  was  beginning  to 
understand  what  the  words  "  beneficial  occupation  "  meant, 
and  was  inclined  to  point  out  that  a  man  might  sink  and 
lose  money  in  the  pursuit  of  a  certain  trade,  but  that  to 
make  him  pay  5  per  cent,  per  annum  on  the  money  he  had 
lost  savoured  of  "  rubbing  it  in."  and  did  not  properly  inter- 
pret the  law  of  rating  as  the  owner-occupier  thought  it 
should  be  and  hoped  it  was.  Jf  the  conditions  under  which 
each  .several  industry  was  working  were  not  carefully  con- 
sidei-ed  and  their  effect  on  the  industry  properly  appraised, 
it  was  impossible  to  estimate  correctly  the  change  that  had 
taken  place  in  the  value  of  the  occupation  of  a  given  works 
to  the  tenant,  whether  it  be  up  or  down,  by  reason  of  the 
war.  In  a  similar  manner  new  factories,  workshops,  and 
new  industries  were  created  during  the  war  to  such  an 
extent  that  the  relative  position  of  former  factories  had  been 
completely  changed.  The  capacity  for  production  in  many 
lines  of  trade  had  enormously  increased,  and  this  sudden 
introduction  of  such  a  large  proportion  of  productive  capacity 
laid  out  on  modern  lines  must  have  a  very  serious  influence 
on  the  beneficial  occupation  to  be  derived  from  the  new  sub- 
jects themselves,  and  a  far  greater  influence  on  those  of  an 
earlier  date.  It  was  a  truism  that  value  was  mea.sured  by 
the  laws  of  supply  and  demand,  and  it  should  be  a  rating 
truism  to  say  that  the  value  of  beneficial  occupation  could 
only  be  fairly  estiiiiat<"d  by  a  thorough  and  intelligent 
analysis  of  any  changes  that  had  taken  place  to  affect  the 
demand  for  a  particular  class  of  hereditament,  due  considera- 
tion being  given,  of  course,  to  the  question  as  to  whether 
the  change  in  the  demand  for  the  class  of  hereditament  was 
of  a  temporary  or  a  |>ermnnent  nature,  As  a  result  of  the 
conditions  created  bv  the  war  we  must  do  one  of  two  things 
— change  the  laa  of  rating  as  it  stood  to-day  or  apply  our 
minds  to  understand  thoroughly  the  effect  of  the  new  con- 
ditions. Only  by  .so  doing  could  we  avoid  creating  grave 
injustices  and  inequalities  which  must  inevitably  lead  to 
expensive  and  unproductive  litigation.  The  time-honoured 
rule-of-thniiib  methods  iiiu.st  give  place  to  considered  thought 
upon  the  new  problems,  and  we  must  bear  very  strongly 
in  iiiin<l  that  this  country  earned  its  living  by  its  industries. 
and  though  they  might  seem  a  good  target  to  shoot  at  when 
more  money  was  needed  for  local  rates,  the  killing  of  the 
goose  that  laid  the  golden  eggs  had  never  been  lauded  by 
the  thinking  man.  It  .seemed  very  clear  to  biin  that  one  of 
the  greate.st  problems  in  rating  that  had  arisen  directly  from 
the  war  was  how  industrial  undertakings  were  to  be  treated. 

Patent  Applications. — .\ppli(  ation  lui.s  been  made  bv  Curt 
Stille  for  the  restoration  of  Patent  .No.  iMIOl,  of  1913.  for  ■  Jin- 
proveinent«  in  optical  receivers  for  facsimile  telegraphs." 

i<enri  Francois  Ktienne,  Sylvaiu.  Uusseris,  has  made  appli 
cation  for  tlie  restoration  cl  Patent  No.  '29.'2IU,  of  lOJl,  for 
"  Improvements  in  means  for  converting  a  continuous  rotary 
movement  int<i  a  stcp-by-step  rotary  movement." 

.Application  has  l>een  made  by  Paul  Gerhardt  Tismet  for 
restoration  of  Patent  No.  9.441,  of  1914,  for  "  Improvements 
in  and  ionne<;ted  with  fuel-injection  devices  for  internal-com- 
bustion engines." 

Correction. — We  regret  to  find  that  in  our  reprint  of  the 
report  pre[>ared  by  the  committee  of  the  proposed  N.E.  Coa.st 
Trading  .'\ss/Kiation  credit  was  given  to  the  wrong  gentlemen. 
The  circumstances  of  the  case  are  such  that  we  cannot  con 
sc'ientiously  blame  the  printer  (in  accordance  with  long-estab- 
lished custom),  or  we  would  do  so.  It  would  not  be  uncom- 
plimentary to  say  that  the  written  signatures  on  the  report 
were  not  in  the  clearest  copper-plate  liandwriting  that  we  have 
wen.  for  has  it  not  Ix-en  characteristic  of  some  of  our  most 
noted  meu  of  scienie.  nuthors,  hnanciers,  and  others,  that 
their  autographs  were  conspicuous  for  originality  of  form'.' 
Onr  tender  heart,   therefore,  inclines    us    to    exonerate    the 


printer  for  having  rendered  .\.  .\llacrlit  (ihairnian)  as  C.  Jl. 
.Merz.  and  Samuel  I.  Kllis  (hon.  .secretary)  as  Bamuel  U.  L)avis. 
Russian  Industrial  Property. — The  lollowing  information 
has  been  received  by  the  department  of  Overseas  Irade  from 
the  British  .\gent  at  Moscow.  The  matter  was  briefly 
referred  to  here  last  week.  .-Vccordiug  to  a  decree  dated 
May  I7th.  1911,  issued  by  the  Bussian  Soviet  Government, 
and  subsequent  rulings  of  the  Supreme  Council  of  National 
Economy,  all  undertakings  in  Russia  w-hich  were  not  dc  factu 
nationalised  prior  to  that  date  are  to  be  considered  as  (J*"- 
natiouaUsed  and  the  owners  are  immediately  to  be  re-instated. 
In  bringing  the  above  information  to  the  notice  of  the  De- 
partment, the  British  .\gent  points  out  that  the  term  "'  tic 
larlo  nationalised  "  is  considered  to  include  all  undertakings 
where  a  specific  resolution  of  nationalisation  has  been  passed 
by  the   Central   Department   or  District   Council    of   National 


Ei'onomy   concerneil,  and  where  any 
has    occurred  :  — 
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In  view  of  the  possibility  that  certain  British-owned  under- 
takings may  tall-  within  the  scope  of  the  decree  of  May  17th, 
any  British  firms  or  persons  who  have  reason  to  believe  that 
none  of  the  conditions  mentioned  above  would  apply  to  their 
works,  and  that  these  m  consequence  may  be  regarded  as 
not  having  been  dc  factv  nationalised  up  to  May  1/th,  19'21, 
are  invited  to  communicate  the  facts  to  the  Department  of 
Overseas  Trade  in  order  that  the  necessary  inquiries  may  be 
made  through  the  British  Agent. 

United  States  Exports  ol  Electrical  Goods. — The  Depart- 
ment of  Commerce  reports  that  the  exports  ot  electrical  gooas 
during  September  were  valued  at  $4,t>Vd,aa3,  as  compared  wuh 
$7,yUS,09ii  in  the  con'esponding  month  of  19'2ll.  'Ihe  total  ex- 
ports for  the  nine  months  ended  September  yOth,  1921,  were- 
valued  at  $81,y49,y2y,  an  increase  of  !j)Xci,6(8,y47  over  the 
figures  for  the  same  period  in  1920.  Details  of  exports  in 
tieptembei'  1921,  compared  with  the  corresponding  montli 
in  1920,  are  as  follows  :  — 
Electric  Machinery  and  Api'liances    (Except  Locomotives). 


Sept.,  1920. 

Sept.,  1921. 

Batteries       

!p607,9iiti 

$271,232 

Carbons         

119,235 

42,402 

Dynamos  and  generators 

461,t;73 

855,419 

Fans           

70,489 

21,129 

Heating  and  cooking  apparatus 

95,98t; 

95,tJ99 

Insulated  wire  and  caoles 

6:35,(541 

'270,145 

Interior  wiring  supplies,  including 

fixtures  

241,042 

55,761 

.\rc  lamps     

$1,053 

$455 

Incandescent,   carbon  filament 

4,402 

'.J, 4-46 

Incandescent,  metal  filament    .. 

■244,047 

76,187 

Magnetos,  spark  plugs,  ic. 

271,177 

66,509 

Meiers  and  measuring  instrume 

its    VM.Xii 

191,411 

Motors              

..  1,280,408 

5:;  7, 55s 

Kheostats  and  controllers 

83,309 

45,304 

Switches  and  accessories 

281,085 

159,690 

Telegraph  apparatus,  including 

wireless             

38,093 

65,563 

Telephones 

240,841 

262,902 

Transformers           

•208,493 

353,03;i 

All  other      

2,320,304 

1,5U6,876 

Total  electrical  machinery,  Ac.      7,308,093  4,878,883 

lieiifcr'.i  Titidi:  Service   (Washington). 

New  (lerman  Company. — L'nder  the  style  of  Bauun".on 
(j.m.b.H.  Kommanditgeselischaft  a  new  undertaking  lias  been 
formed,  with  offices  at  Berlin  and  Munich,  out  of  the  electric 
railway  department  of  the  Siemens  &  Halskc  firm.  The  other 
parties  in  the  new  company  are  the  Elektricitiits  Aktien  Gessell- 
scliiift,  formerly  Schuckert  &  Co.,  of  Nurnberg.  and  the  Berlin 
Siemens  Schuckertwerke.  'The  capital  of  the  new  company  is 
2((.3(X),(XJ0  marks.  Its  .scope  of  operations  will  comprise  electric 
railways  and  water-power  stations,  and  haven,  river  and 
armoured  cement  operations.  The  new  company  will  not  only 
carry  out  works  for  the  parent  firm,  but  also  for  third  parties. 

The  Welsh  National  Exhibition, — Arrangements  for  the 
exhibition  which  is  to  be  held  at  Cardiff  from  May  to  Qotober 
next  year,  are  well  in  hand.  .\  sub.stantial  guaranty  fund 
is  being  prepared  and  is  being  liberally  supported.  The  work 
on  the  exhibition,  on  which  a  large  number  of  men  will  neces- 
sarily be  employed,  is  commencing  forthwith  under  the  direc- 
tion of  Sir  Charles  T.  Ruthen,  president  of  the  Society  of 
.Vrchitects,  and  it  is  anticipated  that  the  exhibition  will  be 
ready  for  opening  on  May  1st. 

Wages  in  the  Iron  and  Steel  Trades. — Under  the  slidinj; 
scale  adopted  by  the  Board  of  Conciliation  and  Arbitration  for 
the  manufactured  iron  and  steel  trades  of  the  North  of 
a  further  wage  cut  of  10  per  cent,  became  operative  last  week, 
reducing  the  waR«"s  to  S7{  per  cent,  above  the  standard.  At' 
file  beginning  of  the  year  wages  were  230  per  cent,  above  the | 
standard.— T/ie  Tifnee.      ..  ■  ^ 


Vol.80,  xo.  2.2i>8,  Dtx'icMBEK'j,  i'j2i.]    IHE    ELECTRICAL    RE  VIE 'W 


786 


Christmas  Holidays. — The  Midland  Railway  workshops  at 

Derby,  ill  wliicli  :iliriut  lO.UCKJ  lueu  are  employed,  will  he 
closed  I'cir  .-i  lull  week  for  Chri.stmas. — The  Timen. 

Price  Reduction. — With  reference  lo  the  reduction  in 
price  of  the  Willys  light  and  power  set  mentioned  in  our 
la-^st  issue,  we  are  now  informed  that  the  ehanpe  will  take  place 
not  from  December  l.st.  but  from  to-da\'.  December  9th. 

The  Tokio  Peace  Exhibition. — The  Tokio  Peace  Exhibi- 
tion will  he  held  from  March  10th  to  July  aist,  IM'i.  A  com- 
plete pavilion  will  be  .-^et  aside  for  British  e.xhibits.  The 
arrangements  for  the  British  e.xhibits  are  in  tlie  hands  of  a 
well-known  firm  of  British  engineers  and  contractors  in  Tokio. 
Messrs.  ,\rthur  Buckney  &  Co..  with  whom  the  Federation  of 
British  Indu.stries  is  now  co-operating  in  London.  The  Fede- 
ration has  secured  stands  in  the  Briti.sh  section  for  the  display 
of  catalogues,  literature,  i-c.  The  foreign  .section  is  being  well 
.supported,  particularly  by  .American  and  'lerm.nn  firms. — 
Eastern   Eiujiiirrrinn. 


LIGHTING    AND    POWER    NOTES. 


Australia.: — Western  Adstb.alh. — The  annual  report  of  the 
Ciovernment  Electricity  Supply  Undertaking  shows  a  total 
revenue  of  J;9'2.31'2.  ^^■orking  ex[>enses  amounted  to  ±'74,97lS, 
leaving  a  gross  surplus  of  £ll,3Si.  After  the  payment  of 
capital  charges,  there  was  a  net  loss  of  £'3,310.  In  the  pre- 
vious year  there   was  a  net   profit  of  i'4,046. 

Beckenham. — Loan. — The  Coiincil's  engineer  (Mr.  J.  E. 
Tapper,  M.I.E.E.)  states,  with  reference  to  the  note  which 
appeared  under  the  above  heading  in  our  issue  of  November 
'2.5th,  that  the  amoimt  of  £5,349  applied  for  was  not  in 
excess  of  the  estimate  of  the  cost  of  new  plant,  but  thie 
balance  of  th&  sum  originally  applied  for  but  only  partly 
sanctioned. 

Birmingham. — New  Power  St.atiox. — Progress  has  been 
made  w  th  the  construction  of  the  Corporation  electric  power 
station  at  Nechells,  and  the  hope  is  entertained  that  the  first 
section  of  the  new  installation  will  be  brought  into  use  early 
in  the  new  year. 

Blackpool.— Ei.ECTHiciTY  Extension.— The  Electricity  and 
Tramways  Committee  has  decided  to  apply  for  sanction  for 
the  extension  of  the  mains  outside  the  horough  boundary 
into  the  rural  district  of  Marton. 

Brackley. — Electricity  Supply.— The  Town  Council  has 
under  consideration  a  proposal  for  the  installation  of  electric 
lighting  in  the  town. 

Bradford. — W.ater  Power. — Arrangements  are  now  com- 
plete for  generating  electricity  hj-  the  water  power  provided 
at  Angram,  in  higher  Nidderdale,  for  driving  the  cranes  and 
other  contractors'  plant  engaged  by  the  Bradford  Corporation 
in  the  construction  of  the  new  Scar  House  reservoir,  in  t«he 
West  Yorkshire  highlands.  The  plant  will  also  light  the 
Angram  model  village.  The  installation  was  formally  inau- 
gurated on  Wednesday  last. 

Canada. — Newfoundl.4nd. — The  Liverpool  Daily  Courier 
recently  reported  an  interview  with  Mr.  H.  D.  Reid.  who  has 
been  in  this  country  to  raise  capital  for  a  lai'ge  hydro-electric 
scheme.  He  plans  to  use  the  Humber  River  falls  to  develop 
about  '235,000  h.P-  The  power  will  be  used  principally  for 
special  industries,  such  as  the  production  of  paper  and  pulp, 
and  possibly  for  dealing  with  aluminium  and  nitrates. 

Carmarthen. — Firr. — A  fire  burned  out  the  generating  sta- 
tion early  on  the  morning  of  the  "ind  inst.  The  town  is  suji- 
plied  will!  electricity  by  the  Carmarthen,  Electric  Light  and 
Power  Co.  (the  engineer  being  Mr.  .\.  Preston,  .\.M.LE.E.) ; 
some  90(1  consumers  are  connected  to  the  overhead  main,  and 
the  whole  of  the  streets  within  the  borough  are  lighted  elec- 
trically. The  generating  plant  consists  of  two  suction  gas 
engines,  one  horizontal  and  one  vertical,  two  vertical  Diesel 
oil  .sets,  and  a  7.50.Ah  battery. 

It  is  customary  to  shut  down  the  generating  plant  at  mid- 
night, and  leave  the  battery  to  meet  the  demand  until  the 
morning,  and  it  appears  that  about  half  an  hour  after 
the  last  man  had  left  fire  broke  out  near  one  of  the  compressed- 
air  containers,  which  seems  to  have  burst  under  the  heat  pres- 
sure, and  in  buistmg  displaced  two  fuel  oil  tanks  immediately 
above  it,  emptying  their  contents  over  the  roof  and  the  build- 
ing generally.  This  was  followed  by  the  fire  reaching  a  num- 
ber of  lubricating  oil  barrels,  vhicii  assisted  in  feeding  the 
fiames  until  the  whole  of  the  engine  room  was  one  mass  of 
flames  and  the  roof  fell  in.  entirely  destroying  the  switehboard 
and  at  loa.st  three  of  the  four  generating  sets. 

The  fire  brigade  ariived  and,  with  the  aid  of  the  electrical 
stafl'.  succeeded  in  saving  the  battery  room  intaet ;  one  of 
the  Diesel  sets,  it  is  lioped.  can  be  repaired  in  the  course  of 
a  few  days,  and  a  partial  supply  resumed,  but  a  great  deal  of 
temporary  work  must  be  done  before  this  can  be  effected.  The 
application  of  water  to  extinguish  the  fire  assisted  in  the 
destruction  of  three  of  the  generators,  but  one  Die.sel  set 
escaped  serious  damage  in  a  remarkable  manner. 

It  is  gratifying  to  note  the  enormous  number  of  offers  of 
assistance   and  sympathetic    telegrams  that   Mr.    Preston    has 


received,  and  the  company  is  fortunate  in  possessing  the  good- 
will of  the  residents  and  the  Corporatiou  itself,  so  that  every 
assistance  is  lx?ing  rendered  the  company  to  help  it  through 

:i  very  critical  period. 

Cheshunt.— Extension  of  Supply.— The  North  Metro- 
politan Electric  Power  Supply  Co.  has  decided  to  extend  the 
area  for  the  supply  of  electricity  to  Cheshunt.  Work  is  to 
be  commenced  at  once,  and  the  in.stallation  will  probably  be 
completed  by  .January  next. 

Chesterfield.— Staff  Wages.— The  Corijoration  has  notified 
the  National  Joint  Board  for  the  Electricity  Supply  Industry 
that  unless  a  revised  scale  of  salaries  is  put  into  operatiou 
before  February  1st,  it  will  withdraw  from  the  Board. 

China.— Hong-Kong. —The  Hong-Kong  Electric  Co.  is 
laying  new  cables  in  connection  with  the  installation  of  a  new 
distributing  system  throughout  the  city.  IVo  new  5.000-kW 
generators  are  being  added  to  the  installation  at  North  Point, 
bringing  the  capactity  up  to  13,(Xi0  kW.  When  this  work 
is  completed  the  station  at  Wancliai  will  be  dispensed  with 
and  the  present  lOO-V  system  will  he  gradually  changed 
throughout  the  Colony  to  -200  V.  It  will  take  between  two  and 
three  years  to  complete  the  transformation.— i,'a«tern  Engi- 
iierriiiy. 

Continental.— France.— La  Societt^'  d'Energie  Electinque  du 
Sud-Utiest  is  increasing  its  capital  from  3U,0<X),000  to  50.U0O,0tiO 
francs  for  the  purpose  of  erecting  the  iicces.sary  high-pressure 
mains  for  the  supply  of  electricity  to  the  French  wireless  tele- 
graph stations  at  Croix-d'Hins  and  .'Vrcachon,  and  to  meet  the 
increasing  demand  for  electricity  for  lighting  and  power  pur- 
po.ses.  The  company,  which  was  formed  in  1906,  supplies 
energy  to  the  greater  part  of  Bordeaux  and  to  a  number  of 
electric  tramways  and  railways  in  the  district.  It  possesses 
three  hydro-electric  generating  stations  on  the  River 
Dordogne.  and  a  steam-operated  plant  at  Floirac.  near 
Bordeaux,  the  total  capacity  being  about  75,000  h.p. 

Turkey.- According  to  the  report  of  the  Soci^te  Ottomane 
d'Electricite.  of  Con.stantinople,  the  output  of  the  company's 
generating  station  during  19'20  reached  a  total  of  29,568,900 
kW'h,  an  increase  of  3,89'2,4(X)  kWh.  over  1919,  notwithstand- 
ing the  fact  that  during  part  of  the  year  the  running  of  the 
tramways  was  held  up  and  that  certain  industries  were 
greatly  depressed.  At  the  end  of  192(1  the  company  was  sup- 
plying energy  to  17,207  consumers,  as  against  only  12,894  at 
the  end  of  1919,  the  biggest  increase  being  in  the  lighting 
department.  The  company's  mains  now  extend  to  a  length  of 
about  186  miles.  Owing  to  the  depression  in  trade  and  in- 
dustry generally,  the  demand  for  electricity,  particularly  for 
power  purposes,  has  not  this  year  been  maintained,  the"  out- 
put for  the  six  months  ending  June  last  .showing  a  falling  off. 
Notwithstanding  this,  the  plant  at  the  power  station  is  being 
increased  by  two  new  boilers  and  a  10,0(X)-kilowatt  turbo- 
generator, which,  however,  are  not  expected  to  be  put  into 
ojieration  until  the  spring  of  next  year. 

Norway  (Christiania).— There  was  a  serious  fire  at  the  elec- 
tricity works  last  Friday,  and  the  central  parts  of  the  city  were 
without  power  and  light  all  day.  It  is  expected  that  several 
weeks  will  be  required  for  the  complete  repair  of  the  damage. 
— Heuter's  Trade  Service  (Christiania). 

Crediton. — Electricity  Supply.— A  canvass  is  to  be  made 
of  prospective  consumers  of  electricity  with  a  view  to  a  supply 
being  obtained  from  the  Exeter  Corporation  power  station  at 
Cowley  Bridge. 

Electricity  District. — Sodth-East  L.\ncashire.— Tlie  Elec- 
tricity Commissioners  are  to  hold  a  local  inquiry  at  the  Town 
Hall  at  Manchester  on  January  17th.  J9'22,  at  ltl.30  a.m.,  and 
on  following  days,  with  reference  to  the  above-named  area, 
and  to  consider  a  scheme  that  has  been  submitted  by  the 
South-East  Lancashire  Electricity  Committee  for  the  estab- 
lishment of  a  joint  board. 

Guernsey. — New  Plant.— In  order  to  meet  increased  de- 
mands the  Cuernsey  Electric  Light  &  Power  Co.  is  to  install 
new  generating  plant  at  its  St.  Peter-Port  and  St.  Sampson's 
stations.  The  engines  will  be  of  the  Diesel  crude-oil  type. 
aggregating  7(Kt  h.p..  made  by  Messrs.  Mirrlees,  Bickerton  and 
Day.  Ltd.  The  generators  are  being  made  by  the  Electric 
Construction   Co.,   Ltd. 

Guildford.— Revised  Charges.- The  Town  Council  will 
adopt  the.  following  scale  of  charges  for  electricity  as  from 
December  31st  :  Lighting  up  to  10  units  per  quarter,  10s. : 
next  1.0(K>  units.  lOd.  per  unit:  beyond.  9d.  Power  and  heat- 
ing, up  to  1.000  unites  per  quarter.  4d. ;  next.  3.000.  3d.; 
beyond.  '2d.  Prepayment  consumers.  Is.  per  unit.  Theatres 
and  kinemas,  \ip  to  ItKI  unit«  per  week.  Sd. ;  beyond,  5d. 

Lancaster. — Loan  Sanctioned.— The  Town  Council  has  re- 
ceived sanction  to  borrow  f7,600  for  extensions  to  the  elec- 
tricity works. 

Lowestoft.— Year's  Working.— The  accounts  of  the  Cor- 
poration electricity  undertaking  for  the  year  ended  March 
31  st  last,  show  a  total  income  of  f  39.803,"  as  compared  with 
£'29,601  in  1919-20.  The  expenditure  on  revenue  account 
amounted  to  £37.584.  as  against  f'23.394,  leaving  a  gross 
surplus  of  f'2,219  (iYi,'207).  Of  this  capital  charges  absorbed 
£4.83'2.  as  compared  with  f3,86L  causing  a  net  deficit  of 
£2.613,  comparing  unfavourably  with  a  net  profit  of  £'2,346  in 
the  preceding  year. 
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Nelson. — Loan. — The  lown  Council  has  applied  to  the 
Ministry  of  Transport  for  sanction  to  the  borrowing  of 
£2,600  for  the  layinj;  of  electricity  cables. 

Scarborough.— !;r\  isED  Charges. — The  Electric  Supply  Co. 
has  applied  tn  rii,  Electricity  Cominissioneis  for  power  to 
amend  the  rlia'ui-,-  for  electricity  for  lighting  purposes  for 
the  quarter.-  <  ailing  March  31st  and  December  31st,  up  to  lb 
units,  15.-. ;  and  for  each  unit  over  15,  Is.  For  the  quarters 
endiii;:  .luno  -idth  and  September  30th,  up  to  10  units,  10s.; 
and  for  each  additional  unit.  Is. 

Seabam  Harbour. — Electhicity  SnpPLV.— The  consulting 
engineer  to  the  Seaham  Harbour  Urban  District  Council  has 
reported  on  a  proposed  scheme  for  the  distribution  of  elec- 
trical energy  for  pubUc  and  private  consumption. 

Skegness. — Rkvoc.atio.s  ok  Powrks.— The  Ministry  of 
Transport  has  revoked  that  part  of  the  Skegness  Urban 
District  Council  .\ct,  1914,  relating  to  the  supply  of  elec- 
tricity throughout  the  area.  The  order  dates  from  November 
■Mh.' 

South  Africa. — Kokstau  (Capk  Province).— The  ratepayers 
have  .s,Tnctioneil  a  scheme  for  electric  lighting  at  an  estimated 
cost  of  £15,0(10.  • 

Southampton. — Year's  Working.— The  annual  report  upon 
the  Corporation  electricity  undertaking  (Engineer  :  Mr.  W.  G. 
Turner.  .\.M.1.E.E.)  for  the  year  ended  March  31st  last. 
shows  a  total  revenue  of  £143,'II0,  as  compared  with  ±'lll,9y'J 
in  191t)-"20.  Working  expenses  amounted  to  £110.654,  as 
against  £86,714,  leaving  a  gross  profit  of  £32,56'2  (£25,278). 
The  net  result  was  a  surplus  of  £10,587  comparing  favour- 
ably with  a  net  profit  of  £4,709  in  the  preceding  year,  .^gainst 
this  profit,  however,  capital  expenditure  out  of  revenue, 
amounting  to  £11,382,  was  debited,  causing  an  actual  deficit 
of  £795.  The  number  of  units  sold  rose  from  10,570,248  to 
10,916,989. 

West  Bromwich. — Rediced  Charges.— The  Electricity 
Committee  ha,s  recommended  that  as  Iiom  December  1st  the 
price  of  electricity  for  power  purpcses  be  reduced  by  12J  per 
cent.,  representing  the  last  increase.  No  recommendation 
has  been  made  for  a  reduction  in  the  charges  for  lighting. 

York. — DEKERRED-rAVMENT  WiHiNG.— The  city  electrical 
engineer  recently  reported  to  the  Electricity  Committee  upon 
the  question  of  free  wiring  and  .schemes  dealing  with  wiring 
on  the  deferred  payment  system,  and  the  committee  instruc- 
ted him  to  prepare  an  estimate  of  the  cost  of  wiring  certain 
houses,  and  to  canvass  the  residents  to  ascertain  if  they  desired 
to  have  a  supply  of  electricity  by  the  fitting  up  of  their  houses 
on  the  basis  of  a  deferred  payment  of  the  cost  over  a  term  of 
three    years. — Yorkshire    Herald. 

Trial  of  .\pPAR.ATrs. — To  encourage  the  use  of  electrical 
appliances,  arrangements  have  been  made  for  occupiers  of 
houses  on  the  Tang  Hall  Estate  to  test  the  efficiency  and 
convenience  of  electric  irons  and  heating  apparatus.  A  number 
of  people  have  been  encouraged  in  this  w'ay  to  purchase 
appliances. 


TRAMWAY    AND    RAILWAY    NOTEf. 


Australia. — ."Vdelaiue.— Year's  Working.— The  accounts  of 
the  municipal  tramways  for  the  year  ended  .July  31st  last  show 
a  total  revenue  of  £555,421,  an  exi)enditure  of  £362,823,  and 
a  gross  profit  of  £162,.597.  Aitfr  the  payment  of  all  capital 
charges  a  net  surplus  of  £6,72;S  remained.  In  the  preceding 
year  a  surplus  profit  of  £5,948  was  realised. 

Western  .Vustralia.— The  annual  report  of  the  Com- 
missioner of  Railways  on  the  Uovernment  tramways  for  the 
year  ended  .lune  30th.  1921.  .shows  a  total  revenue  of  ;£224,892, 
as  compared  with  £l.S7,9Sl  in  the  previous  year.  Working 
expenses  accounted  for  £204,459,  leaving  a  gross  profit  of 
£!S),433.  .^fter  deduction  of  capital  charges  there  was  a  net 
deficit  of  £9,:W4.  In  the  previous  year  there  was  a  net  surplus 
of  £10,106. 

Birkenhead Improvements     Dei-erheh.- The     Tramways 

Committee  ha.s  rescinded  a  resolution  regarding  the  propo.sed 
expenditun:  of  £99,8(Kj  for  carrying  out  work  on  certain  tram- 
way ri)iit<s  to  provide  work  for  the  unemployed. 

Continental.— Italy.— The  Stale  railway  administration  has 
received  pfrii)is<;ion  to  electrify  the  remainder  of  the  Genoa- 
Ovada  Al--^iiiidria  line  t.o  the  extent  of  some  81  km.,  of  which 
2f»  km.  will  be  in  tunnels.  The  line  is  one  of  heavy  traffic. 
amounting  laht  year  to  about  80,000,000  km. -tons,  coal  costing 
about  li  million  lire.  With  the  increase  of  traffic  anticipated 
to  follow  electrilicHtinn.  the  line  is  expected  to  require  7,000,000 
kWh.  at  a  co,-t  .,f  700,0fKI  lire. 

Darlington.— Vlah'.s  Working.— There  was  a  loss  on  the 
corporation  traiiiw.iv^  for  tj,,.  past  year  of  £3,16<3  as  compared 
with  £3.744  in  the  ;.'.■■.  i.   :    sear. 

Edinburgh.— Ttii    J'.i  <  System.— The  manager  of  the 

Corporation  tramways  ha-  luen  in  communication  with  TjCs 
Tramway*  Bruxelloit-.  to  obtain  this  company's  opinion  of  the 
system   in  io^;   in  BrusseU.    The  information  was  .sought  for 


jiUkUuice  in  the  adoption  of  a  sy.steni  loi  Princes  Street  upon 
the  electrification  of  the  city  tramways,  .\ecording  to  the 
l-Aiiiibiiryh  Kveiiiny  .Wifs  the  Brussels  company  regards  con- 
duit systems  unfavourably.  The  cost  of  upkeep,  as  compared 
with  that  of  trolley  lines,  is  double;  there  are  three  or  four 
times  as  many  accidents;  and  the  company  would  be  glad  to 
be  able  to  substitute  overhead  traction  in  the  place  of  the  con- 
duit system.  It  is  estimated  that  the  conduit  lines  increase  the 
cost  of  operation  by  l.t)00,000  francs  a  \ear. 

Halifax. — Extensions  and  Track  Renewals.— The  Halifax 
Tramways  and  Electricity  Committee  rcconimeuik  the  Cor- 
poration to  apply  for  grants  under  the  unemployment  emer- 
gency work  provisions,  to  take  in  hand  forthwith  the  follow- 
ing extensions;  the  laying  of  2,3.50  yd.  of  extia-bit;li-pre.-^.-iure 
mains  from  Water  Lane  to  Salterhebble,  at  £3,15(1;  2,810  yd. 
from  Hangar  Hill  to  Huddersfiekl  Road,  at  £3,4t)6;  2,280  yd. 
of  tramway  feeder  from  the  depot  to  Salterhebble,  £1.601; 
c'able  from  Wood  Street  to  Chester  Road,  £1,.544;  relaying  in- 
ward tramway  track  from  Springhall  Lane  to  Cow  Green . 
£23,500;  double  line  on  the  Queensbury  route  near  Cavendish 
Hotel  to  avoid  risk  of  cars  being  overturned  by  wind.  £4,2(10. 

London.- Christmas  Tramway  Services.— It  has  been  de- 
cided to  follow  the  practice  of  the  last  two  years  with  regard 
to  the  running  of  the  London  tramways  on  Christmas  Day.  All 
cars  will  be  returned  to  their  depots  by  4  p.m.,  and  all  men 
who  can  be  spared  will  be  given  leave  of  absence  for  the  day. 

Stalybridge.— Christmas  Tramway  Services.— The  Tram- 
ways and  Electricity  Board  has  issued  a  notice  to  its  employes 
intimating  that  if  they  refuse  to  work  on  Christmas  Day  they 
will  break  their  continuity  of  service,  niui  will  forfeit  two 
davs'  holiday  next  vear. 


TELEGRAPH    AND    TELEPHONE    NOTES. 


Afghanistan. — Telegraph  Service.— In  recognition  of  the 
generous  hospitality  shown  by  the  .\meer  of  Afghanistan  to 
the  Dobbs  Mission,  the  Government  of  India  has .  presented 
the  Ameer  with  sufficient  telegraph  material  to  link  up  the 
460  miles  separating  Kabul  from  the  Indian  telegraph  exten- 
sion at  Herat  ciu  Kandahar,  says  The  Times. 

Australia. — Long-distance  Wireless. — The  Radio  Com- 
munication Co.,  claiming  to  be  an  e-\clusively  British  con- 
cern, has  made  an  otter  to  the  Commonwealth  Government 
to  establish  direct  wireless  communication  w'ith  the  United 
Kingdcm.  The  offer,  which  differs  in  .several  respects  from 
that  put  forward  recently  by  the  .Amalgamated  Wireless  Co., 
Las  announced  in  this  column  recently]  is  being  considered  by 
the  Government. — The  Times. 

The    Commonwealth    Government    proposed    to    bring    the ' 
present  session  of  the  Federal  Parliament  to  an  end  on  Decem- 
ber 9th,  and  hoped  before  then  to  deal  with  wireless  schemes. 

China. — Wireless  Install.wions. — The  Sub-committee  on 
Drafting  of  the  Washington  Omference  has  adopted  the  tenta- 
tive plan  presented  last  week  by  Mr.  Root  for  dealing  with 
wireless  installations  in  China.  Under  Mr.  Root's  plan,  whiiJi 
will  be  reported  back  to  the  main  Far  Eastern  Committee  at 
the  next  meeting,  the  use  of  wireless  would  be  restrictc'd  to 
diplomatic  and  governmental  messages.  Tho.se  in.stallations 
permitted  by  Chinese  licence  would  be  used  only  to  the  extent 
authorised  by  the  licence,  and  the  Powers  would  co-operate 
with  the  Chinese  communication  authorities  Ui  secure  that  the 
\\ave  lengths  were  not  interfered  with. —Iteii I rr'x  Tnnlr  Sri' 
rirr    (Washington). 

Finland. — Telegraph  Service.— A  mixed  Finnish  and 
Ru.ssian  Commission  has  reached  an  agreement  u'ltb  refereme 
to  telephone,  telegraph,  and  temporary  railway  commiinica 
tion.  'rhe  terms  of  the  agreement,  it  is  cxpcn'ted,  will  he  pub- 
lished .shortly. — liciUer's   Trade   Service   (Helsingfors). 

France. — Telegraphic  Delay.— A  breakdown,  caused  by 
severe  frost,  on  the  French  telegraph  and  telephone  systems 
on  November  30th,  rendered  communication  between  France 
and  England  very  uncertain  and  slow  for  several  da\s,  says 
the  Dnilii  Telegraph.  No  communication  at  all  was  po.ssible 
with  Brussels. 

Italy. — Wireless  Telephony. — At  the  Centocelle  Aerodrome 
on  December  2nd,  in  the  presence  of  the  Ministers  of  Marine 
and  Posts  and  Telegraphs,  members  of  Parliament,  and  civil 
and  military  authorities,  a  wireless  telephone  service  was 
inaugurated  with  Sardinia.  In  spite  of  bad  atmospheric  con- 
ditions conver.sations  between  Tempio  Pausania  and  Rorae 
were  very  clearly  heard. — Heuter's  Trade  Service  (Rome). 

Netherlands.- Direct  Telegraphic  Communication  with 
KN(iLAND.— The  Director  of  the  Telegraphic  Services  at 
Amsterdam  announces  in  the  Board  of  Trade  Journal  that 
dir;>ct  telegraphic  communication  has  been  established 
between  the  Central  Telegraph  Office  in  London  and  Amster- 
dam. The  opportunity  of  sending  telegrams  by  means  of  this 
line  is  offered  on  every  working  day  between  12.20  p.m.  and 
4  p.m.,  and  on  Saturday  between  10  a.m.  and  1  p.m. 
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Telephone  Service. — Public  Cai.i,  Bo.xes.— During  the  pa.'^t 
12  months  there  has  been  a  very  considerable  increase  in  the 
use  of  the  Post  Office  public  telephone  boxes  .which 
are  a  feature  of  the  Underground  railway  stations.  It  is  esti- 
mated that  nearly  twice  the  number  of  people  are  now  maising 
use  of  these  slot  machines.  The  Underground  Co.  is  co- 
operating with  the  Post  Office  to  give  facilities  by  arranging 
batteries  of  call  boxes  with  a  special  attendant  in  charge.  For 
the  average  private  user,  who  only  requires  the  telephone  occa- 
sionally, this  convenience  is  evidently  one  which  is  appre- 
ciated. 

PRorosED  Automatic  Equipment  at  York.— Mr.  A.  Bell, 
postmaster,  has  intimated  to  the  Estates  Committee  of  the 
Corporation  that  he  is  making  every  ell'ort  to  .secure  the  instal- 
lation of  the  automatic,  telephone  system  at  York.  The  lease 
of  the  present  manual  exchange  in  I'arliament  Street,  belong- 
ing to  the  York  Corporation,  expires  on  June  1st  next,  but 
the  Post  Oflice  has  asked  for  permission  to  continue  as  yearly 
tenants  pending  a  settlement  of  negotiations  as  to  the  use  of 
the  automatic  system  or  otherwise.  The  Estates  Committee 
has  agreed,  subject  to  a  revision  of  rent  on  the  expiry  of  the 
present  lease. 


CONTRACTS    OPEN    AND    CLOSED. 

{Th»  date, given  in  parentheses  at  the  end  of  the  paragraph 
indicates  the  issve  of  the  Electrical  Review  in  which  tht 
"  Official  Notice  "  appeared.) 
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Electric 


OPEN. 

Australia. — Melbourne.— January  2oth.  Victorian  Govern- 
ment Railways.  Ten  coasting  recorders  or,  alternatively,  10 
coa.sting  and  service  recorders  for  the  trains  (con't.  34.7ob). 

February  1st.  Pour  motor-driven  grinding  machines,  with 
accessories.* 

F'ebruary  loth.  Postmaster-General's  Department.  Tele- 
phone apparatus  and  parts  (Schedule  514).     (See  this  issue.) 

Blackpool, — December  23rd.  Electricity  Committee.  One 
5.(_)lK)-k\\  ,  3-phase  turbo-alternator,  surface-condensing  plant 
with  auxiliaries;  one  2,U()0-kW,  phase  and  frequency  changer, 
complete  with  exciter  and  starting  motor.     (See  this  issue.) 

Bolton. — For  electric  lighting  at  Cable  Street  VVesleyan 
Sunday  School.     Particulars  from  James  Baxter,  secretary. 

Bradford. — December  24th.  Electricity  Department.  Rotary 
converting  plant  (Cont.  R.2()7).     (See  this  issue.) 

Dublin. — December  12th.  Dublin  United  Tramways  Co. 
(1896),  Ltd.  General  stores,  including  electric  supplies,  for  six 
months.    (November  25th.) 

Edinburgh. — Tramways  Department.  53  trucks  and 
electrical  equipment  of  cars.  Manager.  2,  St.  James's  Square. 
Edinburgh. 

December  19th.  Electricity  Supply  Dept.  Insulated  cable 
for  five  months.     (See  this  issue.) 

Egypt. — Alexandria.— December  21st  Port  ani 
house  Administration.  Stores,  including  electric  lani] 
months.* 

Glasgow. — December  13th.  Education  Authority, 
lighting  of  schools.     J.  Clark.  Director  of  Education. 

Lanark. — District  of  the  Middle  Ward.  Electrician's,  &c.. 
work  in  connection  with  the  nev\  workshops  at  Hairmyres 
Sanatorium  and  Colony.  Mr.  P.  C.  Smith.  Housing  Depart- 
ment. District  Offices,  Hamilton. 

London. — H.M.  Office  of  Works.  December  14lh.  Elec- 
trical and  mechanical  engineering  labour-in-daywork  in  con- 
nection With  the  maintenance,  &c.,  of  installations  in  tha 
Glasgow  and  Edinburgh  districts  during  a  period  of  three  year.s 
from  January  1st,  1922.  Contracts  Branch,  H.M.  Office  of' 
Works,  London.  S.W.I. 

Shoreditch. — .lanuary  3rd.  Electricity  Supply  Department. 
One  water-tube  boiler  of  33,(10()  lb.  evaporative  capacity.  (See 
this  issue.) 

Manchester. — December  14th.  Supply,  il'c,  of  two  elec- 
trically-driven capstans  and  three  dummy  capstans  at  Brad- 
ford Road  gasworks.  Specification,  itc,  from  Mr.  G.  W. 
Kaye.  secretary.  Gas  Department.  Town  Ilall,  Manchester. 

December  13th.  Ti'amways  Committee.  Motors  and  con- 
trollers. J.  M.  McElroy.  general  manager,  Corporation  TVam- 
ways,  55,  Piccadilly,  Manchester. 

New  Zealand. — Wellington.— Marqh  6tb.  Public  Works 
Tender  Board.  Waikato  power  scheme.  Two  2,500-kVA  alter- 
nators,  two  3,100-h.p.  water  turbines,   two  exciter  sets.* 

January  17th.  Post  and  Telegraph  Department.  25,000  dry 
cells  for  telephone  work." 

South  Africa. — Johannesburg. — January  4th.  Municipal 
Council.  Two  2,000-kW  converters,  with  switchgear  anl 
'spares.* 

Uruguay.- Monte  'Videg. — December  30th.  State  Elec- 
tricity Department.  Power  station  plant :  one  4-Btroke  Dies«^l 
engine,  coupled  to  a  200-kW.  3-phase  alternator,  and  one  4- 
Btroke  Diesel  engine,  coupled  to  a  3tK1-kW.  d.c.  generator.* 

*A  copy  of  the  specification,  &c.,  can  be  consulted  at  thp 
Department  of  Overseas  Trade,  35,  Old  Queen  Street,  S.W.I. 


CLOSED. 

Belgium. — .Nineteen  firms  last  week  submitted  tenders  to 
the  municipal  authorities  of  Ghent  for  six  static  transformers 
for  the  local  electricity  supply  station.  The  tenders  ranged 
from  51,1(30  to  83,035  fr..  the  lowest  being  that  of  the  Societe 
Electrique  de  Nancy.  The  quotation  of  the  Metropohtan- 
■Vickers  Co.  was  73,440  fr. 

Canada. — According  to  the  Montreal  Star,  the  Hydro-Elec- 
tric Power  Commission  of  Ontario  has  just  concluded  a  con- 
tract with  the  English  Electric  Co.  ot  Canada,  Ltd.,  for 
traction  equipment  for  the  new  Hydro-liadial  cars  at  Windsor 
and  Guelph.  This  is  the  first  large  order  for  traction  equip- 
ment placed  by  the  Commission ;  it  will  be  manufactured  at 
the  St.  Catharine's  plant  of  the  English  Electric  Co.  The 
e()uipment  ordered  is  similar  to  that  recently  purcha.s«d  from 
the  English  Electric  Co.  by  the  Toronto  Transportation  Com- 
mission and  now  in  use  on  its  new  cars. 

Russia. — The  British  Mannesmann  Tul)e  Co..  which 
recently  received  an  order  for  15,(X)0  telephone  poles  for  the 
Dutch  East  Indies  in  face  of  the  keenest  German  competi- 
tion, has  just  obtained  a  large  order  for  boiler  tubes  for  the 
AU-Russian  Co-operative  Society.  They  are  to  be  shipped  to 
Archangel.  This  order  is  the  first  from  Russia  received  locally 
for  many  years. — Financial  Times. 


FORTHCOMINQ     EVENTS. 


Junior  Institution  of  Engineers.— Friday,  Uttembtr  9ih.  .Ai  ihe  Royal 
United  Service  Institution.  Wliilehall.  .^t  7.au  p.m.  Presidential  address 
by    Mr.    C.    H.    Wordingham. 

Friday,  December  lljth.  At  Ihe  Caxlon  Hall,  S.W.  At  7.30  p.m.  Extra- 
ordinary general  meting.  .\t  t*  p.m.  Paper  on  *'  Notes  on  Searchlight 
Construction    and  Operation,"  by    Mr.  .\.  J.    .Simpson. 

Physical  Society  of  London.— Friday,  December  9th.  Al  the  Imp4;rial 
College  ol    Science,  S.    Kensington.     At  r,  p.m.     Ordinary  scientilic  meeting. 

Birmingham    &   District   Electric  Club.— Saturdav.    (Vcember    10th.    At   the 

Grand    Hotel,    Cojmore    Row.     Al   7   p.m.     Annual   meeting. 
Electrical    Poi«er    Engineers'    Association   (Southern   Division).— Mondav. 

December   12th.     At    the   F.ngineers'   Club.  Co\entrv   Street,   W.     At    7    p.m. 

.\djourned  discussion    on   "Notes   on   Boiler-House 'Plant." 
Illuminating   Engineering  Society.- Tuesdav,  December   13th.    At   the  uTHTtl 

-Society    of    .Vrts,    John    Street,    .Melphi,    VV.C.     At    8    p.m.     Discussion   'on 

"  Progress    in   Gt.s   Lighting    in    Relation   to   Illuminating    Engineering,"  tu 

be  opened   by    Mr.  VV.   J.    Sandcman. 
Institution  of  Civil  Engineers.— Tuesday,   Dcccntber   13th.     .At  the   Institution, 

Great   George    Street.    S.W.     .At    6    p.m.     Papers  on    "  Deep-water   Quays  ; 

General    Considerations    of     Design,"    by     Mr.    E.     Latham,    and    on     the 

"  Stability  of   Deep-water  Quay-walls,"  by   Mr.  F.  E.   VVentworth-.ShieUIs. 
Association  of  Mining  Electrical  Engineers   (Lcndon   Branch).— Tuesday. 

Dec.mber    I3lh,        At    -lli.    Kingswas ,    W.C.        A^    (i    p.m.        Discussion   on 

"Types   of   Cable  Covering    lor    foilieries;    I'.ilumen.    Paper   »m\    L.'ad    and 

X'ulcanisixl    Rubber." 

Liverpool  Engmeering   Society.— \V'eilnesda\,  Dec 

Institution.     Cokjuitt     Street.     At     8    p.m.      P.iprr 
Handling."    by    Mr.    G.    Rae. 


Association    of    Engineers-in-Chargc.- Weilnesvlav.    December    14th.    At   St. 

Uride's  Institute,  Di  ide  Lane.  E.C.  Al  7.3«  p'.m.  Pape^r  on  "  L'lilisati..n 
of  Exhaust  Gases  from  Int.rnal  Combustion  Engines,"  by  Major  \V. 
Grogson. 
Institution  of  Electrical  Engineers.- Thurschiy.  December  IJth.  At  th-  In- 
stitution, Victoria  Embankment.  W.C.  At  (i  p.m.  Paper  on  "  Imluction- 
i>pe  Synchronous   Motors,"  by    Mr.   L.    II.   A.   Carr. 

(East  Midland  Sub-Centre).- Tuesday,  Decen,b<r  13th.  At  the  Lough- 
borough  College  at  U.45  p.m.  Paper  on  "  Whirling  of  Shafts."  Hy  Prol. 
C.    H.    Bullcid. 

(Liverpool  Sub-Centre).— Monday.  December  12th.  .At  the  I'oi- 
versity,  Liverpool.  .At  7  p.m.  Paper,  "Single 'and  Three-phase  Comniii- 
tator   Motors,  with   Shunt   and   Series  Characteristics."  by  Dr.  .S.  P.  Smith. 

(London  Students'  Section).— Friday.  December  9th.  At  7  p.m.  At 
the  Shi|i   K.  sl.iur,.nl.  4.'i.  Charing  Cross.   S.\V.     Smoking  concert. 

(North-Eastern  Centre).— Tuesdav.  December  13th.  .Ai  the  Arm.slrong 
College,  Newia>ll..-on-Tyne.  At  7.15  p.m.  Paper  on  "  The  Cvc-Arc  Pro- 
cess of  Autom.itic  Eleciric  Welding,"  by  Messrs.  I..  ].  St,  >  and  H. 
Martin. 

(North  Midland  Centre).— Tuesday,  Dcctn.ber  ISih.  At  the  Hotel 
Metropole,    l.re<ls.     Ordinary   meeting. 

(North-Western  Centre).— Tuesday.  December  13th.  At  the  Engineers' 
Club,  .\I.tn.li.M,-r.  At  7  p.m.  Inlortnal  meeting.  Discussion  on  "Supply 
of   Power  St.ition   Auxiliarl..«." 

(Scottish  Centre).- Tuesday.  December  13th.  At  207.  Hath  Street, 
Glasgow.  At  7.30  p.m.  Paper  on  "  The  Cyc-Arc  Process  ol  Automalic 
Electric   Welding."   by    Mr.    L.    J.   Steele    and    Mr.    H.   Martin. 

Saturday,  December  17th.  At  Ihe  Grosvenor  Restaurant.  Gordon  Slreet. 
Gl.-isgow.     At   7  p.m.     Smoking  concert. 

Manchester  Wireless  Society.— Thursday.  December  15th.  At  the  .Albion 
Hotel,  Piccadilly,  Manchester.  At  8  p.m.  Pap.T  on  "  Recording  ol  Wire- 
l.ss    leLgi.iphy,"   by   Mr.    R.  Brooke. 

Chemical  Society. — Thurstlnv,  December  15tli.  .At  Hurlington  House.  Pi.x-.t- 
dill>,    W,      \l   S   p.m.     Ordinary   tnecling. 

Chelmsford    Engineering   Society.— Thursday.    December  15th.    At  the   East 

Angli.ni     Inslitule    ol     Agriculture.     At    7    p.m.     General    discussion. 

Belfast  Association  of  Engineers.— Thursday,  December  15th.  At  the 
Municip..!  I  oIKge  ol  T.ehnology.  Paper  on  "  Ball  and  Roller  Bearings." 
by   Mr,   A.   \V.'  M.ic.ml.iv. 

Institution  of  Mechanical  Engineers.— F'ri<l.->y.  Decctnber  IGth.  .Ai  the 
Institution,  Storey's  Gate,  St.  James  Park.  S.W.  At  6  p.m.  Papers  on 
"  Conveying  and  Elevating  Machinery."  by  Mr.  G.  Mitchell,  ami  on 
"  Discharge  of  Grain  Cargoes  in  the  "Port  of  London  by  Pneumatic  Ele- 
vators,"   bv    Mr.   R.    E,    Knight. 

Electro-Harmonic  Society.- Frid.iy.  December  Ifith.  At  the  Great  Hall. 
I'an'non   Street  Hotel.     .At  8   p.m.    Smoking  concert. 


788 


THE    ELECTRICAL    REVIEW.    [Voi.  sy.   No.  2,298.  dkcembkh  i 


NOTES. 

E.R.  Service  Department.— The  only  inquiiy  that  we 
have  not  lK?eu  able  to  solve  this  week  is  the  following  :  A  cor- 
respondint  sooks  the  name  ami  address  of  the  factors  of  the 
■■  Vuknii  "  .soldering  iron,  made  in  Buffalo.  r.S..-V. 

Educational. — On  December  2nd  the  ;innual  |iri/e  distri- 
luition  of  the  Northampton  Polytechnic  took  iJlace.  The 
Principal.  Dr.  \VaInjsley.  sjioke  of  the  progress  which  was* 
being  made,  mentioning  that  enrolments  during  the  past  year 
numbered  over  3.S00.  Following  the  presentation  oi  the 
prizes  by  Mr.  A.  Barton  Kent,  the  students  and  members  of 
the  staff  gave  gymnastic  and  swimming  exhibitions. 

Royal  Technical  College,  Glasgow. — The  recently-pub- 
lished report  on  the  l"25th  session  records  a  further  incieas*' 
in  the  numbers  of  students  in  all  classes;  the  number  of  en- 
rolments dining  lO^AI-^l  was  14.60,3.  The  accounts  show  an 
adverse  balance  of  about  A'950.  Full  details  of  schola.stic  sin- 
cesses,  appfiintments  and  resignations  are  given  in  the  report. 

The  Influence  of  Transformer  Connections  on  Third  Har^ 
monic  Voltages  and  Currents, — \\  itli  reference  lo  the  article 
unilcr  the  above  title,  which  was  publish'e<l  in  the  Electhical 


Constant  B.mm. 


Wavc- Shape  Rclationship  Brrween  Tlux,  Incxiccd  Voltaccs  and  No  Lo^d  Current 


Review  of  March  11th,  18th,  and  ^oth,  1921,  the  author  (Mr. 
S.  Austen  Stigant)  informs  us  that  some  errors  crept  into 
Table  1,  p.  302,  and  that  the  accompanying  table  should  be 
substituted  for  the  original  ver.sion.  The  chief  correction  is 
that  with  a  constant  effective  voltage  and  a  sine-wave  ot  no- 
load  current,  the  resultant  peaked  pressure  wave  produces  a 
lower  iron  loss  than  does  a  sine-wave  of  pressure  of  the  same 
effective  value. 

Appointments   Vacant,^Switehboard    attendant,    for     the   , 
Sandy  Lane  power  .station  of  the  Coventry  Corporation  Elec- 
tricity I-lepartment;  watchkeeping  engineer  (59s    6d.-h39s.  Id.) 
for  ii.M.    Dockyard,    Portsmouth.       (See  our  advertisement 
pages  to-day.) 

Tlie  Electro=  Harmonic  Society. — The  ne.\t  smokin}.;  con- 
cert will  be  held  in  The  (ireat  Hall.  Cannon  Street  Hotel,  on 
Friday,  December  Hith.  1921,  commencing  at  8  p.m.  Sir 
.lame.s  Devonshire,  K.B.E.,  will  occupy  the  chair,  and  the 
arti.stes  will  l)e  ; — Miss  Winifred  Kennard,  s(jprano;  Mr.  Bar- 
rington  Hooper,  tenor;  Mr.  Harry  Dearth,  baritone;  Mr.  Ber- 
naril  Turner,  humour  with  .saxophone;  Mr.  W.  V.  Robinson. 
Canadian  entertainer;  Mr.  Wilson  .lames  and  Mr.  Harry 
Davson.  ent4Mtainers;  Mr.  Bernard  Flanders,  .V.R.A.M.,  solo 
pianoforte  and  accompanist. 

Disabled  Kx--Service  Men. — The  Ministry  of  I,alx)ur 
has  i.-^Hued  an  appeal  to  cmplo.ve.rs  to  enrol  on  the  King's 
National  Koll,  in  view  of  the  decision  that  Government  con- 
tracts shall  be  given  only  to  firms  whose  names  are  on  that 
Roll.  Invitations  to  linos  already  enrolled  to  renew  their 
undertakings  will  shortly  be  issued.  Up  to  the  present,  the 
Boll  <'mbrace.s  29,IX»0  names,  to'vering  some  ;JC5,(XXJ  disabled 
Ex-Service  men ;  2.5,fX)0  men  are  in  training  under  the  Mini- 
stry's w-hemes,  and  there  are  '2-3,000  more  on  the  waiting  list. 
During  the  past  V.i  weeks  "  improver  "  vacancies  have  Iwen 
found  for  1,92V)  trained  men. 

The  Cycle  and  Motor-Cycle  Show, — This  year  ilie 
above  named  popular  show  was  again  housed  in  Olympia,  it 
being  the  .seventh  of  the  series  of  annual  exhibitions  pro- 
moted by  the  British  Cycle  &  Motor-Cycle  Manufacturers' 
and  Traders'  rnion,  I^td.  So  far  as  electrical  matters  were 
concerned,  attention  was  confined  to  the  accessories  8ectir)ii, 
where  many  inake.^  nf  lighting  and  Ignition  equipments.  &c.. 


w'ere  on  view.  The  stand  of  Messrs.  C.  A.  Vandervell  &  Co., 
I,td.,  was  of  interest  to  both  motor-cyclists  and  manufac- 
turers alike.  The  long  awaited  C.A.V.  dynamo  lighting  set 
for  motor-cycles  was  shown  both  on  "  solo  "  and  "  combina- 
tion "  machines. 

The  dynamo  for  these  installations  is  only  3J  in.  in  diameter, 
but  it  is  built  on  identical  lines  with  the  standard  C.A.\'. 
car-lighting  models.  The  output  is  5  amps,  at  about  l.Odd 
r.p.m.,  itn  ample  charging  rate  ti>  cover  an  ordinary  lighting 
requirements,  which  may  include  a  dashlamp.  spi-.tlight,  A-c. 
The  battery,  a  special  "  C.A.V.-Willard.  "  has  an  actual  capa- 
city of  3  amps,  for  10  hours.  This  .should  be  registered  at 
an  othcial  "  C..\.V.-Willard  "  service  station,  as  it  is  eligible 
for  exactly  the  same  free  service  benefits  as  it«  larger  brothers 
arc  fo.-  car  lighting  and  starting.  Headlamps  and  special 
sidelamp.s  were  exhibited  in  various  designs  and  sizes  for 
dilterent  ty|)e  of  cycles.  The  solo  motor-cyclist  was  not  neg- 
lected and  special  batteries  have  been  produced  for  this  pur- 
pose. 

The  winner  of   the    highest    awards    on    road     and    track 
during  1921,   Mr.   Victor  Horseman,  on  his  Norton  machines, 
invariably  used  C..'\.V.  magnetos,    a  testimony  to  their  merits. 
The  combined  lighting  and  ignition  system  of  the  Villiers 
Engineering  Co.,  Ltd..   has    been    develoiM'd    from    its    well- 
known    and_highly-eiticient    h.ji.    flywheel 
magneto.       iHe  system  is  slmpie,  and  the 
magneto    has    no    additional  moving  parts; 
tlie  additions  comprise  a  pair  of  coils  and  a 
terminal    with    suitable    connection.       The 
current   given    off   is  alternating,   and    the 
voltage  is  constant  above  2  miles  per  hour. 
niere  is  no  ri.sk  of  burning  out  the  bulbs, 
provided   those   used    are    supplied  by    the 
makers. 

The  pair  of  lighting  coils  have  no  elec- 
trical connection  with  the  ignition  coil. 
They  are  connected  in  series  with  each 
other;  the  one  end  of  the  coil  is  earthed; 
the  free  end  of  the  other  is  led  U)  the  light- 
ing terminal  and  so  to  the  lamps.  An  in- 
sulated terminal  is  fixed  to  the  armature 
plate,  and  a  quickly  iletachable  fastening 
provided  for  the  cable.  X  dry  battery  is 
used  for  lighting  purposes  when  the  ma- 
chine is  stationary,  but  imniediately  the 
engine  is  fii'ed  the  rider  has  only  to  switch 
over  on  to  the  magneto  to  get  a  brilliant 
light,  consequently  the  battery  is  only  used 
occasionally,  and  will  therefore  last  for  a 
I'onsiderabie  iieriod. 

All  Villiers  motor-cycle  engines  are  being 

equipped  with  magnetos  suitable  to  take  the 

lighting  coils,  and  it  is  a  very  simple  matter 

at  any  time  to  fit  the  coils,  by  unscrewing 

the  pole  shoes.     Tlie  lamjis  are  connected  in  series;  the  bulb 

used  in  the  front  lamp  is  of  4-volt,  3-ampere  capacity,  and  the 

rear  bulb  4-volt.  5-ampere  capacity. 

Every  part  of  the  magneto  is  easily  accessible,  and  inspec- 
tion of  all  parts  may  be  made  by  simply  removing  the  cover. 
.\s  its  name  implies,  the  magneto  is  built  into  and  made 
part  of  the  llywheel.  and  it  is  claimed  that  a  quarter  of  a  turn 
of  the  flywheel  will  generate  enough  current  to  spark  the  plug. 
.\lso  that  it  is  absolutely  waterproof,  and  that  with  the  ordinary 
type  of  magneto  the  angle  of  advance  and  retard  is  limited, 
and  in  the  retard  position  the  spark  is  very  much  weaker 
than  in  the  advance,  whereas  in  the  Villiers  magneto  tlip 
same  intensity  of  .spark  is  obtained  in  all  positions.  Tlie 
amount  of  space  that  can  be  devoted  to  the  armature  and 
winding  is  greater  than  in  any  other  magneto,  and  makes  pro- 
vision for  fitting  a  more  efficient  coil  and  contact  breaker. 

Another  flywheel  magneto  set  was  exhibited  on  the  stand  of 
the  British  Thonison-Hou.ston  Co.,  Ltd.,  and  a  number  of  firinH 
showed  magnetos,  lamps,  accumulators,  electric  horns,  &c., 
suitable  for  use  on  motor  cycles. 

.Municipal    Tramways     Conference. — The     Xewcastle-on- 

Tync  Transport  and  Jilcctricity  (Jommittee  of  the  City  Cor- 
poration has  decided  to  invite  the  Municipal  Tramways  Asso- 
ciation to  hold  its  annual  meeting  in  the  city  next  September. 

A  Lecture  on  Artificial  Heating. — Nationai,  Association 
t)v  SiTKKvisiNG  Elfctuk'ia.ns. — On  Tuesday,  December  .13th, 
at  St.  Bride's  Institute.  E.C.4.  Mr.  .1.'  W.  Beauchamp, 
M.I.E.E..  will  read  a  paper  entitled  "  .\rtihcial  Heating  in 
Relation  to  Human  Needs,"  Major  T.  Vincent  Smith,  M.C.. 
M.LE.E..  President  of  the  .Association,  will  take  tlie  chair  at 
0.45  p.m.     The  paper  will  deal  with  :  — 

1.  Tlie  influence  of  tenifwrature  upon  health  and  work. 

2.  'Hie  relative  values  of  radiant  and  convective  heat  trans- 
mission. 

3.  Quantitative  ideas  on  artificial  hint 

4.  Waste  of  heat  energy. 

5.  Electricity  as  a  heating  medium  and  its  relation  to  other 
means  of  providing  artificial  heat. 

I'l.  Influence  of  modern  methods  of  heating  upon  the  design 
.-ind  crjst  of  buildings  and  their  upkeep. 

7.  Modern  forms  of  electric  heating,  heat  storage,  efiiciencjei 
and  costs. 
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In.stitution  oi  HIectrical  Engineers. — Exa.mination  Rrsult.s. 
—  i'hc  list  of  siKTi'-ssliil  candidates  who  siit  lor  the  A.M.I.K.E. 
examination  in  October,  I'Jii,  shows  tliat  ei(,(ht  pns.sed  the 
whole  e.xaniination  and  two  pai?8ed  Part  11  onl,v.  In  addition, 
'67  oUicer.s  of  the  Royal  En{,'ineers  passed  the  whole  and  18 
Paft  II  only  of  the  examination.  The  results  relating  to  can- 
didatos who  sat  for  the  examination  ahroiid  are  to  be  published 
k'ter,    . 

London  STUDiiNTs'  Skction.— On  Xovenibcr  11th  the  open- 
ing address  of  the  session  was  delivered  by  Sir  Philip 
Dawson,  M.P..  who  took  as  his  subject  "The  Future 
of  Railway  Electrification."  He  said  that  one  of  the  main 
advantages  of  electric  traction  over  steam  traction  was  the 
very  smooth  torque  obtained,  which  resulted  in  a  greater 
drawbar  pull,  'lliis  was  of  the  order  of  '25  per  cent,  of  the 
deadweight,  whereas  that  of  steam  was  only  about  16  jier 
cent.  Sir  I'hilip  outlined  the  recommendations  of  the  Elec- 
trification of  Railways  Advisory  Committee.  The  sole  cri- 
terion of  tjie  practicability  of  an  electrification  scheme  wu.s 
its  financial  soundness.  The  .speaker  gave  some  figures  in 
comparison  of  d.c.  and  a.c.  traction.  He  thought  that  a.c. 
.struck  the  "  happy  medium  "  in  operating  costs  while  having 
a  substantially  lower  initial  cost.  Statistics  of  the  working 
of  the  electrified  portion  of  the  L.B.  &  S.C.  Railway  demon- 
strated the  increased  traffic  capacity  brought  about  by  elec- 
trification. 

East  Midland  Sub-Centre. — Mr.  C.  H.  Bulleid  will  read  a 
paper  on  "  Whirling  of  Shafts,  with  special  reference  to  Tur- 
bine and  Dynamo  Shafts."  on  December  13th  at  Lough- 
borough. The  paper  will  be  illustrated  by  lantern  slides  and 
a  demonstration  of  models  will  be  given 

Western  Centre. — A  meeting  of  the  Centre  took  place  on 
December  5th  at  the  Merchant  Ventureir'  Technical  College. 
Bristol,  when  the  chairman  (Mr.  A.  C.  McWhirter)  presided 
over  a  large  muster  oi:  members  and  visitors.  The  event  of 
the  evening  was  the  paper  on  the  "  Cyc-Arc  "  Process  of 
Automatic  Welding."  which  is  abstracted  elsewhere  in  this 
issue.  One  of  the  authors  (Mr.  Martin)  received  his  technical 
education  at  the  Merchant  Venturers'  Technical  College,  of 
which  he  is  an  associate.  The  paper  was  illustrated  by  in- 
teresting lantern  slides,  and  prior  to  the  discussion  Mr.  Martin 
carried  out  practical  demonstrations  of  the  process.  The  dis- 
cussion will  be  reported  in  a  later  issue. 

Soi'TH  MiiiLAND  Territokiai,  Centhe. — On  Friday  last  the 
annual  dinner  of  the  Centre  was  held  at  the  Grand  Hotel, 
Birmingham;  Mr.  R.  A.  Chattock,  eh'airman  of  the  Centre, 
presided,  and  there  were  present  about  170  members  and 
guests,  including  the  Lord  Mayor  of  Birmingham  (Aid.  D. 
Davi.s),  Councillor  H.  K.  Beale,  chairman  of  Electric  Supply 
Committee.  Dr.  G.  Kapp,  Dr.  A.  H.  Railing,  Dr.  W.  E. 
Sumpner,  Mr.  J.  S.  Highfield  (president  I.E.E.),  Prof.  W. 
Cramp,  Aid.  W.  Walker,  Dr.  C.  C.  Garrard,  Major  A.  M. 
Taylor,  Mr.  P.  Forrest,  Mr.  B.  C  .R.  Marks,  Mr.  A.  C. 
Wvnne,  Mr.  T.  P.  Wilmshurst,  Mr.  A.  W.  Willett.  and  Mr. 
R.'  B.  A.  Ellis. 

After  the  loyal  toast,  Mr.  Chattock  proposed  "  The  Institu- 
tion of  Electrical  Engineers,"  drawing  attention  to  the  facts 
that  this  was  the  jubilee  year  of  the  Institution,  and  that 
the  Institution  had  obtained  a  Royal  Charter.  Reviewing  the 
history  of  the  Institution,  he  said  he  did  not  .see  how  it  was 
po.ssible  for  it  to  have  nothing  to  do  with  trade;  all  its  efforts 
were  directed  to  fostering  the  trade  and  industry  on  which 
this  country  exists.  The  In.stitution  did  much  to  develop  the 
brains  of  the  electrical  indu.stry.  and  the  Territorial  Centres 
enabled  the  papers  and  discussions  to  be  brought  before  an 
enormous  number  of  members,  whilst  the  research  work  pro- 
moted by  the  Institution  Wiis  of  great  value  to  the  industry. 
He  looked  forward  to  the  time  when  membership  of  the  Insti- 
tution would  be  an  indispensable  qualification  for  an  engi- 
neering post. 

The  President,  Mr.  .1.  S.  Highfield,  re.sponded,  explaining 
the  excellence  of  the  constitution  ■  with  its  world-wide  Terri- 
toiiiil  C'litres,  and  the  value  of  the  Roy.al  Charter,  which  was 
in  elVect  a  mandate  from  the  State  to  the  Institution  to  carry 
on  its  work.  He  urged  that  the  ba.se  of  the  Institution  should 
he  widened  by  bringing  in  men  such  as  Lord  Southborough, 
its  new  honorary  member.  Care  must  be  taken  to  ensure 
that  a  high  standard  of  qualification  for  membership  wj'.is 
maintained;  the  examination  test  alone  was  too  academic, 
and  II  certain  amount  of  practical  work  should  be  called  for. 
Vfter  ciilouLsing  the  exi'cllent  work  done  by  the  retiring 
hoii,.  secretary,  Mr.  .1.  1*.  Morgan,  he  dealt  with  the  proposal 
put  forwai'd  by  Sir  Henry  Stnikosch  and  Sir  Peter  Rylands, 
that  Germany  should  erect  sii|K'r-stations  and  electrify  rail- 
ways in  this  country,  pointing  out  that  the  effect  of  it  on  the 
British  electrical  industry  would  be  disastrous.  The  Institution 
was  keeping  its  eyes  open  to  the  danger. 

Aid.  W.  Walker  propo.sed  "  The  Gity  of  Birmingham  and 
Electricitv  Supply,"  commenting  on  the  engineering  achieve- 
ments of  the  City.  He  paid  a  high  tribute  to  the  merits 
of  Prof.  Cramp,  whose  removal  to  Birminghain  was  a  great 
loss  to  Manchester,  and  expres.sed  the  confident  opinion  that 
trade  had  taken   a  turn  for  the  better.     The  Lord    Mavoi- 


responding  to  the  toast,  said  that  the  great  abilities  of  Prof. 
Cramp  were  fully  appreciated  in  Birmingham.  The  C'itu 
had  made  great  elforls  to  produce  munitions  during  the  war, 
and  was  now  paying  the  penalty  in  the  form  of  more  unem- 
ployment than  other  cities  experienced.  Mr.  Chattock  in 
ly  years  had  transformed  the  City  electricity  supply,  and  was 
held  in  the  highest  esteem  by  the  citizens. 

Councillor  Beale  al.so  responded,  referring  to  the  difficulties 
Birmingham  nad  met  wilb  in  its  endea\.jurs  to  cope  with 
the  demand  for  electrical  energy.  He  deprecated  the  outlay 
of  large  amounts  of  capital  on  new  power  stations  before 
they  knew  there  was  a  market  for  the  output. 

Prof.  W.  Cramp,  proposing  "  Kindred  Societies  and  Guests," 
acknowledged  the  kind  welcome  that  he  had  received  as  a 
newcomer  to  the  City,  and  expressed  the  view  that  the  engi- 
neering societies  should  draw  together  in  one  great  body  of 
engineers,  of  which  they  could  all  be  members.  To  this  enil 
he  suggested  that  the  presidents  of  the  institutions  .-ihriuld 
be  persuaded  to  meet  and  discuss  the  proposal.  If  they  did 
not  join  hands  now.  in  in  or  -JU  years  tuey  might  l)e  in  fierce 
competition. 

Mr.  E.  C.  R.  Marks  responded  in  a  humoruus  speech,  attri- 
buting the  formation  of  the  Institution  of  Mechanical  Engi- 
neers to  the  rejection  by  the  Institution  of  Civil  Engineers  of 
George  Stephenson's  application  for  membership.  He  was 
not  sure  that  Dr.  Cramp  was  right  in  wishing  to  bring  them 
all  together. 

A  programme  of  music  accompanied  the  dinner,  and  after- 
wards a  conversazione  and  concert  took  place. 

Scottish  Centre. — The  Centrfe  has  issued  to  its  members 
a  small  handbook  containing  a  great  amount  of  information. 
This  embodies  the  annual  report  for  session  19'20-"21;  a  full 
list  of  officers  and  past-chairmen ;  annual  reports  of  the 
Dundee  Sub-Centre  and  the  Students'  Section ;  programmes 
for  the  present  session  ;  extracts  from  the  In.stitution's  .Articles 
of  Association ;  and  a  li.st  of  members  of  the  Centre. 

On  Saturday,  December  17th,  a  smoking  concert  will  be 
held  at  the  Grosvenor  Restaurant,  Gordon  Street.  Glasgow, 
at  7  p.m.  Tickets  ('2s.  each)  are  obtainable  from  Mr.  \\  .  L. 
Winning,  IGO,  St.  Vincent  Street,  Mr.  Neil  M'Killop,  Corpora- 
tion Electricity  Department,  75,  Waterloo  Street,  or  from 
members  of  the  committee. 

Chelmsford  Engineering  Society. — On  November  24tb  a 
paper  was  read  before  the  society  on  "  Gas  Producers  for 
Power  and  Heating  Purpo.ses,"  by  Mr.  N.  E.  Rambusb,  Chief 
Engineer  of  the  Power-Gas  Corporation,  Ltd.  The  Presi- 
dent (Mr.  G.  F.  Barrett,  O.B.E.).  was  in  the  chair',  and  a 
hundred  members  were  present.  Mr.  Rambush  first  dealt  with 
the  various  methods  of  producing  gas;  (1)  Town  gas  supplies, 
where  only  '25  per  cent,  of  the  fuel  was  turned  into  gas.  ('2) 
(a)  Complete  decomposition  of  fuel  by  the  air  gasification  pro- 
cess; and  (b)  complete  decomposition  of  the  fuel  by  a  mixture 
of  air  and  .steam. 

A  large  number  of  diagrams  of  various  types  of  generators 
was  shown,   and  each  was  fully  explained. 

The  speaker  said  that  the  thermal  efficiency  of  various 
methods  of  producing  gas  was  roughly  as  follows  :  Producer 
gas  from  bituminous  coal,  7'2  iier  cent.;  producer  gas  from 
anthracite  coal,  80  per  cent. ;  town  gas  using  the'  coke  in  a 
producer,  GO  per  cent. ;  blue  water  gas  plant,  45  per  cent. 

Mining  Institute  of  Scotland. — Over  80  members  of  the 
Institute  recently  visited  the  works  of  Messrs.  Anderson. 
Boyes  A  Co.,  Ltd.,  Motherwell,  and  inspected  the  manufacture 
of  coal-cutting  machines  and  mining  switch-gear,  in  which 
the  firm  specialises.  The  visitors  also  witnessed  experunents 
relative  to  the  presence  of  gas  in  mines  and  the  safety  of 
electrical  plant. 

Edinburgh  Electrical  Society. — On  November  •2;ird  Mr. 
A.  S.  BlacK  delivered  a  lecture  on  "  The  Manufacture  of  the 
Modern  Electric  Lamp."  The  subject  of  illumination  as  it 
affected  filament  design  was  touched  on.  as  al.so  were  the  new 
chemical  processes  connected  with  ga.-^lilled  lamps.  The  lec- 
turer described  the  methoils  of  lamp  manufacture  in  use  at 
the  Osram  works,  and  illustrated  his  descriptions  by  lantern 
slides  and  .samples. 

Bradford  Engineering  Society. — Before  the  Bradford 
Engineering  Society,  last  week,  at  the  Technical  College,  Mr. 
A.  .'V.  Lianlet  (I'hwaites  Bros.,  Ltd..  electrical  engineers)  lec- 
tured on  "  Radio-Telegraphy."  The  chair  was  occupied  by 
Mr.  C.  E.  ."Mlsop.  sales  manager  to  the  Bradford  Corporation 
Electricity  Department,  and  president  of  the  .Association.  Mr. 
Liardet.  after  dealing  with  the  basic  principles  of  radio- 
telegraphy,  demonstrated  both  the  production  of  waves  by 
the  oscillatory  di.schnrge  of  an  induction  coil  and  the  later 
developments  in  production  by  rotary  high-frequency  genera- 
tors, or  by  the  use  of  a  thermionic  valve.  During  the  evening 
signals  were  received  from  large  stations  in  England,  FVance, 
Germany,  Central  Europe,  Mo.scow',  and  fiom  shipping  and 
coast  stations.  Siteech  and  song  were  received  from  Mr. 
Deni.son,  at  Halifax,  and  heard  by  the  whole  audience,  ard 
a  nieniber  of  the  committee  of  the  Association,  as  an  oxperi- 
inent.  simke  to  the  meeting  from  a  house  tu  anot'ier  pait  of 
Bradford. 
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OUR     PERSONAL     COLUMN. 

The    Editors    invite    electrical    engineer!,,    whether    connected 
with  the  technical  or  the  commercial  side  of  the  profession  ■ 
and  induntrii,  also  electric  tramway  and  railway  officials,  to 
keep  reader,-,  of  the  Electrical  Review  posted  as  to  their 
movementi. 

Mr.  K.  A.  Chattock,  the  City  Electrical  Engineer  of 
Birmingham,  who  is  now  filling  the  chair  of  the  South  Mid- 
land Centre  of  the  Institution  of  Electrical  Engineers  for  the 
second  time,  he  having  been  chainnan  ol  the  section  in  1906-7, 
has  served  as  a  member  of  the  Council  of  the  Institution  for 
six  years,  and  has  been  a  vice-president  for  three  years.  He 
occupied  the  position  of  President  of  the  Incorporated 
Municipal  Electrical  Association  at  Birmingham  in  the  year 
1913-1914.  As  we  stated  last  week,  evidence  of  his  popu- 
larity was  given  at  the  recent  electrical  engineers'  ball,  held 
in  that  city. 

Mr.  Chattock  was  born  in  18().5  at  Hull,  in  Warwickshire, 
and  educated  at  I'niversity  College  School.  London,  from 
which  he  passed  in  1881  mto  the  college,  where  he  remained 
until  1S84.  going  through  the  full  engineering  course  under 
Profes.sor  Kennedy,  and  obtaining  the  senior  Gilchrist  engi- 
neering scholarship.  After  serving  an  apprenticeship  as  a 
mechanical  engineer  in  the  shops  of  Messrs.  John  Stewart  and 
Son.  in  1889.  he  took  up  a  position  of  a.^sistant  engineer  to 
the  Metropolitan   Electric  Supply   Co.    at  its   several   stations 


iVlr.  H.  .\.  Chattock, 

Chairman  of  the  South  Midland  Centre  of  the  Institution   of 

Electrical  Engineer.-.   19(10-19(17  and  1921-]9'22. 

in  Whitehall.  Manchester  Square,  and  Sardinia  Street. 
London,  and  in  i.'>9'i,  on  erection  of  the  company  s  new  station 
in  .\mberley  lioad,  Paddington,  he  became  superintendent 
engineer  at  that  station.  In  1.S91  Mr.  Chattock  was  appointed 
chief  electrical  engineer  to  the  vestry  <if  St.  John,  Hampstead. 
London,  and  in  May.  189.5.  tdok  up  the  position  of  superin- 
tendent engineer  at  the  Bank.side  station  of  the  City  of 
London  Electric  Lighting  Co..  which  position  he  retained  for 
a  period  of  five  years.  In  March,  19(X).  he  was  appointed 
chief  electrical  engineer  to  the  Bradford  Corporation,  and  was 
responsible  for  large  extensions  in  connection  with  the  elec- 
tricity department.  He  resigned  this  position  in  190.3  conse- 
quent up<in  his  present  appointment  as  City  Electrical  Engi- 
neer at  Birriiint'h;im.  During  the  time  Mr.  Chattock  has 
been  at  Biri]jingh;iin  lie  has  had  entire  charge  of  the  develop- 
ment of  the  Corporation  electric  supply  undertaking.  lliis 
has  comprised  the  desij^n  and  erection  of  the  large  power 
station  in  Summer  Lane  and  a  number  of  sub-stations  in  the 
outlying  districts  of  the  city,  which  are  supplied  with 
three-phase  current  at  a  pressure  of  .5.000  volts,  and 
in  which  the  current  is  tratieformed  by  means  of  rotary  con- 
verters into  direct  current  for  general  distribution.  The 
station  has  also  been  designed  to  give  a  supply  of  power  to 
the  whole  of  the  tramways  in  the  city.  A  supply  of 
three  phase     current     at    5,000    volts     pressure     to     large 


power  users  has  also  been  developed.  The  large  generating 
station  at  Summer  Lane.  Birmmgham.  for  the  design  of 
which  Mr.  Chattock  was  responsible,  was  completed  in  1914. 
and  is  of  the  total  capacity  of  35.5(.W  k\\  .  Prior  to  the  war 
Mr.  Chattock  was  engaged  upon  the  design  of  a  large  generat- 
ing station,  the  ultimate  capacity  of  which  will  be  lOo.CXX)  kW, 
and  a  commencement  was  made  on  the  building  work  early  in 
1914.  During  the  war,  however,  the  building  of  this  station 
was  st<ipped  at  the  request  of  the  Government.  Subsequently, 
when  there  was  a  shortage  of  power  in  the  district  for  making 
munitions,  arrangements  had  to  be  made  for  rushing  up  a 
temptirary  station,  close  to  the  site  of  the  proposed  large 
station,  having  a  capacity  of  '2'2,00O  kW.  This  station  was 
running  in  nine  months  from  the  date  the  building  was  com- 
menced. In  1918  tCie  Government  sanctioned  proceeding  with 
the  big  station  at  Nechells.  and  work  has  been  carried  on, 
with  the  result  that  the  hrst  section  is  now  practically  com- 
plete, and  it  is  expected  to  be  running  in  January,  1922. 
During  the  18  years  that  Mr.  Chattock  has  been  connected 
with  the  Birmingham  Corporation  the  load  has  increased  from 
3.545  kW  to  67.100  kW.  the  revenue  has  increased  from 
£67,278  to  fl,293..521,  and  the  units  sold  from  3,737,419  to 
136,921.417. 

Aid.  Geo.  Krw  has  been  re-elected  chairman  and  Aid.  Wm. 
Walker  vice-chairman  of  the  Sunderland  Corporation  Tram- 
ways Committee. 

Mr.  H.  D.  Davies,  the  manager  of  the  Heywood  Corporation 
Electricity  and  Tramways  Department,  who  was  appointed 
assistant  general  manager  of  the  Chestertield  Corporation 
Electricity  Tramways  and  Motor  'Bus  Department,  has  de- 
cided to  stay  at  Heywood,  where  the  authorities  have  agreed 
to  increase  his  salary  by  £50  per  annum  and  also  to  allow  him 
5  per  cent,  commission  on  the  net  prohts  of  the  Electricity 
Department. 

Mr.  Lincoln  Chandler  has  resigned  his  position  as 
managing  director  of  the  Metropolitan  Carriage,  Wagon  and 
Finance  Co.,  Ltd.,  and  his  seat  on  the  directorate. 

Mr.  G.  J.  Churchward,  C.B.E..  the  chief  mechanical  engi- 
neer of  the  Great  Western  Railway,  will  retire  at  the  end  of 
the  year.  The  directors  have  appointed  Mr.  C.  B.  CoUett, 
O.B.E.,  the  deputy  chief  mechanical  engineer,  to  succeed  him. 
It  is  stated  that  Mr.  James  Milne,  B.Sc.  A.M.I.C.E..  his 
been  appointed  an  assistant  to  the  general  manager  of  ine 
G.W.R.  He  relinquishes  the  post  of  head  of  the  Statisticil 
Department  of  the  Ministry  of  IVansport 

Mr.  W.  Brown,  A.M.Inst.C.E..  A.M.I.E.E.,  late  resi- 
dent engineer  of  the  North  Metropolitan  Electric  Power 
Supply  Co..  at  Barnet.  has  been  appointed  H.M.  Electrical 
Inspector  of  Factories,  with  headquarters  in  Leeds.  Captain 
R.  M.  Moberley  left  St.  Albans  on  November  1st  to  succeed 
Mr.  Brown  as  resident  engineer. 

Sir  T.  O.  and  Lady  Callendeu  have  left  West  Heath  House, 
Abbey  Wood,  and  their  address  now  is  Bidborough  Court. 
Kent,  near  Tunbridge  Wells. 

Mr.  H.  C.  SouLE,  who  for  some  time  past  has  been  manager 
of  the  apparatus  department  of  the  Westinghouse  Electric 
International  Co..  with  headquarters  at  East  Pittsburgh,  .sailed 
from  New  York,  on  November  19th,  for  Buenos  Aires, 
.•\rgentina.  where  he  will  take  up  duties  in  the  office  of  Mr. 
L.  T.  Peck,  managing  director  of  the  Cia.  Westinghouse 
Electric  Internacional,  S..\..  of  .Argentina. 

Mr.  HoR.ACE  Boot,  consulting  engineer,  is  standing  as  an 
independent  Conservative  candidate  for  the  forthcoming  by- 
election  at  South-East  Southwark. 

Mr.  J.  Leadbeater  has  been  appointed  electrical  engineer 
and  manager  of  the  Hampstead  electricity  supply  undertaking 
in  place  of  Mr.  W.  Wyld,  who  recently  resigned.  For  sonie 
time  Mr.  Leadbeater  has  occupied  the  position  of  chief  assist- 
ant engineer. 

Mr.  W.  A.  Toi'PiN,  on  leaving  the  Clie.sterfield  Corporation, 
was  presented  with  a  roll-top  desk  by  the  employes  of  the  elec- 
tricity, tramway  and  'bus  departments.  His  new  address  is 
Toppin  &  Knovvles.  Ltd.,  electrical  engineers.  202,  Manning- 
hum   Lane,  Bradford.  » 

Obituary. — Mr.  F.  Huth  Jackson.— The  death  has  occurred 
at  the  age  of  58  years  of  the  Rt.  Hon.  Frederick  Iluth  Jackson, 
a  director  of  the  Bank  of  England,  a  former  president  of  the 
Institute  of  Bankers,  and  president  of  the  National  Association 
(if  Employers  and  Employed.  He  was  also  a  director  of  the 
Ea.stern  telegraph  Co.,  Ltd.,  and  of  the  Briti.sh  Trade  Cor- 
poration. 

Mr.  M.  B.  Mountain. — We  regret  to  announce  that  Mr. 
Montague  Brown  Mountain,  M.I.E.E.,  consulting  engineer, 
of  66,  Victoria  Street,  London.  S.W..  passed  away  suddenly 
last  week  from  pneumonia,  at  his  residence,  Home,  Glen,  St. 
Margarets-on-Tliames.  He  was  fifty-eight  years  of  age.  Mr. 
Mountain  had  been  for  many  years  connected  with 
electrical  and  mechanical  engineers.  He  was  the  son  of  the 
late  Charles  George  Mountain,  of  Messrs.  May  &  Mountain, 
(if  Birmingham,  and  served  his  apprenticeship  with  that  firm. 
In  about  the  year  1890  the  deceased  gentleman  opened  a 
Glasgow  office  for  the  General  Electric  Co..  ]jtd..  and  later 
became  the  Glasgow  agent  to  Messrs.  Ernest  Scott  &  Moun- 
tain, and  joined  this  finn  as  works  manager  at  a  later  date. 
Mr.  Mountain  was  a  brother  of  Mr.  W.  C.  Mountain,  of  New- 
castle-on-Tyne.  He  was  works  manager  to  Mes.srs.  Crnmpton 
and  Co.,  of  Chelmsford,  for  some  years,  and  left  that  firm  to 
join  the  British   Westinghouse  Co.  in   the   building  of  their 
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works  in  Manchester,  and  afterwards  he.  was  engaged  with 
the  firm  in  connection  with  tramway  work.  Later  on  he 
estabhshed  the  firm  of  Mountain  &  Gibson,  of  Bury,  and  manu- 
factured a  considerable  quantity  of  tramway  material.  During 
the  war  he  was  engaged  upon  the  manufacture  of  aeroplane 
parts,  and  later  joined  the  Ministry  of  Munitions.  At  the 
termination  of  the  war  he  joined  Messrs,  The  Roneo,  Ltd., 
imd  was  engaged  largely  upon  the  supply  of  Wilson's  roller 
shutters,  and  other  specialities. 

Will. — The    late    Sir    Samuel    Davidson  (Davidson  &  Co., 
Belfast),  left  £185,818. 


CITY    NOTES. 


NEW     COMPANIES     REQISTERED. 


Hitchcock's  Magnetic  Engine  Co.,  Ltd.  (178,055).— Pri- 
vate toinpanv.  kegiM.icU  .Novenibtr  2(ilh.  Capital,  i:35b  in  £1  shares.  To 
acquire  interests  in  certain  existing  inventions  and  patent  rights  relating  to 
magnetic  engines.  The  subscribers  ^each  with  ont  share)  are;  S.  I.  Hitchcock, 
3S  Kox  Hill,  Lipper  Norwood,  S.L.la,  engineer;  E.  K.  Ramsden,  Hampden 
Club,  N.W  .1,  director  of  a  company.  The  first  diiectors  are  not  named.  Re- 
gisiered  office:  i>2,   Kenchurch    Stieet,  E.C. 

Spensers     (Scotland),    Ltd.     (11,952). — Private  company. 

Registered  in  Edinburgh  November  26th.  Capital,  £9,000  in  £1  shares  t3,lA)U 
10  pcT  cent,  prelerencc).  To  enter  into  an  agreement  between  .\.  H.  K. 
Hodgson  and  the  Receiver  and  Manager  of  the  estate  of  Spensers,  Ltd.,  and 
to  carry  on  business  as  manufacturers  of  and  dealers  in  electric  and  gas  plant, 
machinery,  motors,  apparatus,  and  appliances  of  every  description.  The  first 
directors  arc:  .\.  H.  F.  Hodgson,  H»,  George  Strc'et.  Edinburgh,  lighting 
engineer;  H.  Pluckiietl,  liy,  ueorge  Street,  iidinburgh,  electrical  engineer. 
Registered  office  :   IIU,  George  Stre<-t,   Edinburgh. 

Electric  Line  Fittings,  Ltd.  (178,097).— Private  company. 

Registered  November  -^iith.  Capital,  il.OOU  ni  £1  shares.  To  carry  on 
business  as  indicate*]  b\  the  title  and  that  of  miinufacturers  and  producers  of 
an  J  dealers  in  machmei),  plant,  articles  and  appliances.  &c.  The  first 
directors  are:  H.  W.  burnetl.  Glenthorne,  Doncaster.  railway  wagon  manu- 
lacturer;  T.  Burnett.  Windsor  Road,  Doncaster,  railway  wagon  manufacturer, 
yualification  :  100  shares.  Remuneration  as  fixed  bv  the  company.  Secretary  : 
H.  \V,  Burnett.  Registered  ollice  :  Hcxthorpe  Wagon  and  Wheel  Works,  Hex- 
ihorpe,   ne  ir  Doncaster. 

Premier  Accumulator  Co.  (1921),  Ltd.  (178,158).— Private 

company.  Registered  DccembcT  Isi.  Capital,  £40,000  in  £1  shares.  lo 
carrv  on  the  business  of  accumulator  manufacturers  as  formerly  carried  on 
by  ihe  Premier  .\ccumulator  Co.,  Ltd..  at  Northampton.  The  first  directors 
are;  H.  Stephens,  "  Southwood,"  St.  George's  Avenue,  Northampton;  G.  A. 
Sehanschiell,  "North  View,"  Marriott  Street,  Northampton;  F.  C.  Vine,  45, 
Dungale,  Northampton.  Qualification  :  £100.  Remuneration  (except  man- 
aging directors,  if  any)  as  fixed  by  the  company.  Solicitor  :  A.  E.  Phipps, 
4,  Wood   Hill,    Northampton. 

H.  Arrowsmith  &  Co.,  Ltd.  (178,034). — Private  company. 

Registered  Novembc-r  25th.  Capital,  £2,000  in  £1  shares.  To  take  over  the 
bisiness  of  manufacturers  of  electrical  goods,  sr'itches,  adaptors,  magnetos 
and  spare  parts,  and  motor  car  and  magneto  repairers  and  motor  engineers 
carried  nn  bv  Henry  Arrowsmith  and  Harry  Arrowsmith  at  Manchester  as 
"  H.  Arrowsmith  k  Co."  The  permanent  directors  are:  Henry  Arrowsmith, 
4,  Koniney  Street,  Moston,  Manchester  (chairman);  Harry  Arrowsmith,  28, 
Leighlon  Street,  Moston,  Manchester.  Qualification  :  £100.  Remuneration  as 
fixed  bv  the  company.  Secretary  :  Henrv  .Arrowsmith.  Registered  office  : 
2t»a,    Dcansgate,    Manchester. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


North  Wales  Power  &  Traction  Co.,  Ltd.— Particulars  of 

£1,000,000  (including  £2.'iO,000  alreadv  registered)  authorised  September  26th, 
la21  and  covered  l.\  trust  deed  dated  July  2'Jth,  lai9,  and  November  2nd, 
1j21;  present  issue  iif  £JOO,000  in  addition  to  £200,000  outstanding,  charged 
on  benefit  of  prior  deed  of  July,  1919,  lands,  hereditaments,  and  premises, 
referred  lo  therein  and  benefit  of  agreement  with  the  Aluminium  Corporation, 
Ltd.,  lor  the  supply  o(  energy.  Trustees  :  L'nity  Investment  Trust,  Ltd.,  and 
Lord    Morris.  ' 

Fluxio    Welding    Co.,    Ltd. — Debenture  dated  November 

«t!l,  1921.  lo  secure  i'l.oOO.  Charged  on  company's  undertaking  and  property, 
present  nnd  future.  Holder:  J.  Cheetham,  "Newbold,"  Newton  Drive, 
Blackpool. 

Conner    Magneto    and    Ignition,    Ltd. — Debenture    dated 

November  14lh,  V.al.  tu  seeur.  £10,1.000.  charged  on  company's  undertaking 
:md  property,  present  and  lulure.  Holders  ;  General  Electric  Co..  Lid.,  Magnet 
House,   Kingsway,  VV.C.2. 

Armature    Repairing    and    Supply    Co.,    Ltd.— Is.sue   on 

November  1st  of  £2,000  and  on  November  21st,  1921,  of  £200  debentures, 
parts  of  a  series  already   registered!. 

A.G.E.  Electric  Motors,  Ltd Particulars  of  ^618,000  de- 
bentures authorised  Nov<-mber  14th,  1921;  whole  amount  issued;  charged  on 
ttie  company's  undertaking  and  property,  present  and  future,  including  un- 
called capit.il. 

Electric  Motors  (South  Wales),  Ltd. — Satisfaction  in  full 

0  1  October  liih,  1921.  of  mortgage  or  charge  dated  October  26th,  1920,  securing 
£5,000 

Wilson    Hartnell  &  Co.,   Ltd. — Satisfaction  to  the  extent 

of  £1,000  nn  Novembfrr  9ih,  l!l'20,  of  debentures  dated  December  23nd,  1902, 
secuiing  £2,.VK). 

East    Anglian    Electricity,    Ltd. — Sati.sfaction    in    full    on 

November    10th.    1921,   ol   debentures   dated  July  2(ith,  1916,  securing  £1,000. 

Laminated   Gears,   Ltd. — Issue  on  November  22nd,   1921, 

of    £600  dcbrnlures.  pan    of  a   series    already    registered. 

Bourne  End   and  District   Electricity  Corporation,  Ltd. — 

Issue  on  November  23rd,  1931,  of  £200  debentures,  part  ol  a  series  alreadv 
registered. 


The  India-  '^^    ^^^    annual    meeting    held    at    the 

Runher,  (iutta-     tk>™Pa"y's .  oflices,    lOtJ,    Cannon     Street, 

I'ercha  &  Tele-     ^•'^•,   "^   November  30th,  Major   Leo.nakd 

graph  Works       iJAinvLs,  who  presided,    said    that    as    re- 

to.,  Ltd.  garded  mide  generally  the  year  had  been 

a   disastrous  one,  a   disaster  which,  if  re- 

lioated,    would   not  only    bring  that  firm   to  ruin,   but  would 

half  ruin  the  whole  country.     The  causes  were,  no  doubt,  well 

known  to    them  all,   but   might  be  staled  as  follows,  in  the 

excellent  words  spoken  by  the  Chairman  of  Lloyd's  Banlt  to 

his  shareholders  in   February  last,  for  since   that  date  there 

had  been  only  a  partial  recovery.    He  said  :  — 

"  Karely,  if  ever,  has  such  a  dramatic  change  occurred  in 
so  short  a  time  as  took  place  in  trading  conditions  in  this 
country  m  VJ-Jti.  At  the  beginning  of  the  year  practically 
every  trade  was  enjoying  extremely  active  and  prosperous 
conditions,  manufacturers  being  unable  lo  cope  with  the  insis- 
tent demand  for  goods.  Apparently  price  was  no  object  pro- 
vided goods  could  be  obtained.  This  led  to  an  orgy  of  specu- 
lation, when  prices  were  forced  up  to  ;iu  alarming  figure.  It 
soon  became  evident  to  all  cautious  ob^jrvers  that  the  position 
was  becoming  one  of  some  danger.  M  the  same  time  con- 
sumers, both  at  home  and  abroad,  became  unwilling,  and  in 
most  cases,  unable  to  pay  the  inflated  prices  demanded.  The 
check  thus  given  to  inflation  gradually  became  more  pro- 
nounced, and  in  the  autumn  stocks  began  to  be  unloaded  at 
greatly  reduced  figures.  'I'hen  occurred  the  coal  strike,  which 
inflicted  a  heavy  blow  on  the  declining  trade,  and  by  the  end 
of  the  year  industry  as  a,  whole  was  sullermg  from  extreme 
depres.sion,  with  very  great  unemployment  as  a  natural  con- 
comitant. It  should  be  emphasised,  however,  that  the  root 
of  the  trouble  is  not  over-production,  but  underconsumption. 
The  necessary  corollary  is  that  production  must  be  further 
expanded,  thereby  enabling  prices  to  be  further  reduced,  and 
so  stimulating  consumption." 

The  accounts  presented  were  for  11  months'  trading  to 
August  3ist,  1921,  instead  of  the  usual  period  of  one  vear  end- 
ing on  September  3Uth.  This  was  to  enable  them  more  easily 
to  meet  the  requirements  of  the  Finance  Act,  19'21,  which 
provided  for  the  termination  of  Excess  Profits  Duty  and  for 
certain  asses.sments,  adjustments,  and  repayments  "necessary 
for  that  purpose.  I'he  total  dilference  in  the  valuation  of 
the  commencing  stock  at  prices  ruling  at  September  30th, 
19-20,  and  at  those  ruling  on  August  31bt,  1921.  was  ^6407,149] 
on  which  figure  their  rebate  was  calculated,  and  from  that 
fact  it  would  be  seen  that  the  loss  on  the  11  months'  trading 
was  due,  very  largely,  to  the  diminished  value  of  the  com- 
mencing stocks.  Over  the  period  of  seven  years  ended  Sep- 
tember 30th,  1920,  during  which  Excess  I'rofits  Dutv  was 
enforced,  they  were  assessed  in  a  total  sum  of  ±'435, (io3.  of 
which  only  i;3'2,587  now  remained  unpaid.  As  against  this, 
and  arising  out  of  the  re-valuation  of  their  various  stock,  they 
were  in  a  position  to  reclaim  duty  in  a  sum  approximating  to 
£'2'2A.O()0  gross,  or  to  ±156.752  after  allowing  for  income  tax 
thereon,  a  figure  which  had  been  taken  to  the  credit  oi  the 
profit  and  loss. 

The  turnover  at  Silvertown  for  the  11  months  from  October 
1st,  19'30,  to  August  31st,  19'21,  was  only  50  per  cent,  of  that 
of  the  preceding  year,  this  reduction  being  due  to  the  general 
slackness  of  trade,  which  reduced  both  the  iiuantity  of 
deliveries  and  the  prices  obtainable.  The  only  shop  showing 
an  increased  turnover  was  the  golf  ball  shop,  where  the  turn- 
over for  the  11  months  was  43  per  cent,  greater  than  for  the 
12  preceding  months.  The  rubber  department  shops,  the  tele- 
graph shops,  the  instrument  shops,  and  the  battery  depart- 
ment, had  turnovers  which  were  more  than  half  as  much  as 
in  the  preceding  year,  whilst  in  all  other  manufacturing  shops 
the  turnover  was  less  than  half.  The  shop  which  most  re- 
flected the  results  of  the  year  was  the  tire  department,  where 
the  turnover  was  rather  less  than  25  per  cent,  of  that  of  the 
preceding  year.  This  great  decrease  in  the  sale  of  tires  was 
very  largely  traceable  to  conditions  common  to  all  British 
tire  manufacturers.  Work  generally  was  seriously  interfered 
with  by  strikes  which  occurred  in  other  trades.  The  difficul- 
ties of  obtaining  fuel  necessitated  the  entire  closing  ol  the 
factory  for  3i  weeks,  the  working  of  half-time  practically 
throughout  the  whole  period  of  the  coil  strike,  and  short  time 
working  even  after  the  end  of  the  strike.  Moreover,  they 
were  only  able  to  keep  the  factory  running  under  these  con- 
ditions by  going  to  the  expense  of  fitting  up  half  their  boilers 
to  burn  oil  fuel. 

The  market  value  of  their  raw  ;ind  partly-manufactured 
material,  which  was  in  Ktock  at  the  end  of  September,  1920, 
fell  rapidly  during  the  following  five  months  to  about  two- 
thirds  of  its  September  value,  with  the  result  that  sales  of 
finished  gtxids  could  only  be  elTected  by  writing  down  \ery 
materially  the  cost  of  the  bought-in  maf^crials.  niey  had 
been  free  from  any  disputes  with  their  own  workpeople,  and 
had  been  able  to  arrange  for  reduction  in  the  bonuses  given 
during  the  w:ir  period.  The  French  trade  prospects  h;iil  lieen 
improving  steadily,  and  they  had  already  had  to  increase  their 
mitjuit  at  IVrsan,  To  sum  up  the  cause  of  their  losses,  they 
were  ultim;itvly  traceable  to  iin.«ettled  markets,  foreign  dump- 
ing, reduction  of  working  hours,  high  rate  of  pay,  low 
standards  of  work,  increased  overhead  charges,  external 
strikes,   and   heavy    taxation,    with  »  consequent  decrease  in 
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production.  On  one  supposition,  and  one  supposition  only, 
lie  emphatically  repeated  lais  impression  at  the  previous  meet- 
ing of  the  most  complete  toulideuee  m  the  ultimate  lutme  of 
the  company.  This  i>uppositio0  was  that  the  whole  of  their 
team  would  not  ouly  woiK  hard,  but  would  pull  well  together. 
The  team  iuchuiea  :ill  in  any  way  coutcrued  wiru  the  com- 
pany :  omce  biiva.  luhourers,  mechanics,  foremen,  stall,  direc- 
tors, and  al»o  tlie  shareholders.  Before  the  country  could 
regain  a  healthy  economic  position  the  wliole  country  must 
face  in  that  spirit  the  haru  times  through  whidi  we  wore 
going  to  pass. 

Mr.  C.  H.  Gray  seconded  the  motion,  which  was  carried 
unanimously.  ;  '  ■. 

ThP  F»s.prn  l-v         '^'  '^"''"  Denlson-Peuder,  ti.B.E,  (Chair- 
■  rn^rnn    An^.r^     '"""'•  P««'^'«''  ^t  the  annual  seueral  meet- 
1     i^  vi  rh  '"-•  '""^"l  "'  l^ondon  on  Noveml>er  30th.  flc 

T»i  ri       hi-  '*'"^'  "^"^  the  enforced  postponement  ol  the 

I  ill  meetmg    had    not  prevented    the   distribu- 

^'"'  tuiu  of   the  hnal  dividend  of  10  per  cent., 

free  of  tax,  as  the  duectois  considered  it  justitiable  from  the 
estimates  placed  before  them,  'the  reveuue.  compared  witli 
jyi3.  had  risen  by  over  3U0  per  tent.,  aud,  in  view  of  the  pre- 
vailing commercial  depression,  the  hnancial  result  was  not 
un-iatisfactory.  It  had  not  been  found  necessary  to  provide 
any  further  sum  for  depreciation  of  reserve  fund  investments, 
owing  to  previous  provision,  which  covered  this  depreciation. 
The  principal  items  of  increased  expemliture  were  due  to 
revised  statf  salaries  and  special  allowances,  and  the  heavy 
cost  of  cable  maintenance.  Referring  to  the  balance  sheet, 
the  Chairman  said  that  the  new  capital,  whicli  was  practically 
all  taken  up  by  shareholders,  had  been  added  to  the  Capital 
.\ccount.  and  the  account  had  been  debited  with  i;.559,S'24  as 
part  payment  for  the  new  Madras-Singapore  cable,  and  for  the 
acquitition  of  land  and  stall'  buildings  at  many  of  the  com- 
pany's stations.  .\t  the  last  meeting  reference  liad  been  made 
to  delays  in  transmitting  the  Far  Eastern  and  other  traffic. 
and  the  hope  was  expressed  that  cable  repairs  and  renewals 
would  in  a  short  time  bring  the  system  up  to  the  pre-war 
efficiency  in  working.  Owing  to  numerous  adverse  circum- 
stances this  had  proved  difficult  of  accomplishment,  but  pro- 
gress was  being  made,  and  it  was  hoped  that  shortly  the 
public  would  have  a  faster  service,  even  in  times  of  serious 
interruptions,  in  the  main  line  sections.  'Ilie  motion  for  the 
adoption  of  the  report  and  accounts  was  seconded  by  Sir  A.  .J. 
Leppoc  Cappel,  K.C.I.E..  and  carried. 

Col.  Burt  asked  whether  recent  developments  in  wireless 
telegraphy,  such  as  the  construction  of  a  station  for  direct 
communication  between  this  country  and  Australia,  and  the 
development  of  thermionic  valves  for  telephony,  would 
adversely  affect  cable  companies.  In  reply  the  Chairman  said 
that,  although  he  would  make  no  prophecy  regarding  wireless 
communication,  he  would  point  out  that  Germany,  who  was 
supposed  to  be  "  well  up  "  in  wireless,  contemplated  entering 
into  an  agreement  with  the  big  Atlantic  companies  for  direct 
communication  with  the  United  States.  Italy  also  was  making 
endeavours  to  arrange  direct  cable  communication  with  South 
••\inerica.  and  he  thought  that  this  poiuted  to  the  fact  that 
the  days  of  cables  were  not  yet  over.  If  wireless  communica- 
tion was  more  efficient  it  would  cut  them  out,  but  there 
remained  a  lot  of  work  to  be  done  firsl. 

.\t  the  annual  meeting,  held  on  Novem- 

Telephone  Manu-  ber  •29th.  the   managing  director,  said   that 

facturing   Co.        the  company   was  now   a  complete  organi- 

(1920),  Ltd.         sation,    owning    13    subsidiary    installation 

companies  in  this  country,  and  controlling 

three  abroad.     The  business  of  each  in.stallation  company. was 

to  secure  orders  to  install  and  maintain  private  installatioifs  in 

its  allotted   area.       The  system  had  become   .so  popular   that 

there  were  nearly  7,000  subscribers,  paying  at  the  present  time 

an  annual  rental  of  JlU~)..\3o,  and  their  contracts  provided  for 

a  total  rental  of  no  less  than  i;948.StiS.     Trade  depression  ccjuld 

have  no  effect   upon  the  stability  of  those  7,000  agreements. 

.VII  were  binding,  and  could  not  be  cancelled. 

The  installations  themselves  remained  the  property  of.  the 
installation  company,  so  that,  in  addition  to  the  rental,  they 
had  the  value  of  the  installations  themselves.  A  firm  or  com- 
pany did  not,  as  a  rule,  become  a  subscriber  until  it  hail 
'•nough  offices  or  large  'enough  work."!  to  justify  an  intercom- 
munication telephone  system,  so  that  the  ^1)48.808  becoming 
due  fiorn  so  many  thou.sands  of  substantial  houses  was  as  good 
a  debt  as  it  was  possible  to  imagine.  It  had  always  been  the 
practice  to  depreciate  the  value  of  all  installations  at  the  rate 
of  10  per  cent,  of  the  original  coat  per  annum,  and  they  had 
many  installations  still  bearing  revenue  which  stood  at  noth- 
ing. But  as  the  installation  companies  did  not  sell  the  instal- 
lations c'ln.siderablc  capital  was  locked  up.  For  that  reason 
they  propo.sed  immediately  to  issue  loan  capital  against  those 
secured  rentals.  An  issue  was  being  made  on  their  behalf  of 
an  issue  of  il-'lfHi.OfiO  guaranteed  8  per  cent,  cumulative  income 
bonds,  repayable  fiver  the  next  14  years. 

Thi-  accounts,  covering  a  period  of  19  months,  showed  a  net 
[irofit.  inrludiiia  dividends  from  installation  companies,  of 
498.00,3.  Of  thi.i  ej't..507,  earned  prior  to  the  date  of  incor- 
poration of  the  company,  was  being  capitalised,  and  formed 
a  very  iiwful  initial  'ontribntion  to  the  reserves  of  the  com- 
nanv.  They  proiio.sed  to  appiv  ^612.454  to  writing  donn  pre- 
lirain.Try  expenses,  and  from  the  £5-3.496  remaining  available, 
to  pay  a  dividend  of  2s.  per  share,  less  tax,  leaving  f24,796  to 


lie  carried  forward,  subect  to  taxation.  These  results  were  ouly 
from  eight  installations  companies,  as  five  estabUshed  recently 
had  not  completed  their  first  financial  year. 

The  accounts  of  the  Elcktwwerke  A.G., 

German  of  BerUn.  have   been  issued  for   the   year 

Companies.        ended    Maa-ch   31st.    1921.      The    company 

owns  lignite  mines  and  power  stations  lii 

the  Bitterfeld  district  for  meeting  the  requirements  chiefly  of 

nitrogen  works,  and  the  whole  of  its  share  capital  of  2o().0lKi",00tl 

marks    is    held    by    the    Commonwealth   (Eeich).       The  gross 

jirolits  amount  to  r),Ut)0.(NH»  marks,  of  which   2.77l).(KX)  marks 

has  been  applied  to  depreciation   and  I.o.-jO.IKKI  luarks  placed 

to  the  renewal  fund,     llie  net  profits  arc  S;")0.(KK)  marks. 

The  licrlin  Ekktrlzitais  Werke,  A.G..  now  practically  an 
investment  company,  reports  net  profits  of  13,809,(XR)  niarks 
for  192t>-21,  as  contrasted  with  5,781,000  marks  in  the  previous 
\car,  and  the  dividend  rises  from  10  per  cent,  in  1919-20  to 
18  per  cent,  last  year.  In  conjunction  with  the  .-V.E.C,  the 
directors  state  that  the  company  has  acquired  most  ot  the 
shares  in  the  Mix  &  Genest  Telephone  Co.,  w^ose  business 
would  complement  that  of  the  .\.E.G.  It  is  now  proposed  to 
increase  the  share  capital  by  39.400.000  marks  to  118,500,000 
marks,  and  to  alter  the  name  of  the  company  to  that  of  a 
bank  for  electrical  securities. 

The  report  of  Max  Sckorch  if-  Co.  Elect roteclinical  Works,  of 
Rheydt,  .states  that  the  orders  received  in  1920-21  did  not 
suffice  for  the  full  utilisation  of  the  works,  and  a  strike  of 
nearly  three  months  exercised  an  unfavourable  influence  on 
the  results.  Including  the  balance  forward,  the  net  profits 
amount  to  1.59G.(KH>  niarks,  comparing  with  1.577,(Xl0  marks 
in  1919-20.  It  IS  pro{iosecl  to  pay  a  dividend  at  the  rate  of 
10  per  cent.,  as  in  the  preceding  vear,  and  to  increase  the 
share  capital  by  4,500,000  to  19,000,000  marks.  The  directors 
state  that  an  improvement  in  business  has  taken  place 
recently. 

The  Telephoiifabrik  A.G..  late  ./.  Hrrtmrr,  of  Hanover,  re- 
ports gro.ss  profits  of  4,431,000  marks  for  1920-21.  as  compared 
with  1.497.(KK1  marks  in  the  previous  year,  .\fter  setting  aside 
275,000  marks  for  depreciation,  as  against  139,000  marks,  the 
net  profits  and  balance  forward  are  returned  at  4.;331.00O 
marks,  as  contrasted  with  1,535,000  maj-ks  in  1919-20.  The 
rate  of  dividend  has  been  increased  from  15  per  cent,  to  20  per 
cent.,  and  it  has  been  decided  to  raise  the  shaie  capital  from 
20,000,000  to  40.fKXI,000  marks.  It  is  stated  that  all  depart- 
ments are  well  stocked  with  orders. 

The  report  of  the  directors  of  the  ;\ll- 
Allgemeine  gemeine  Elektrizitats  Gesellschaft  for  the 
Elektrizitats       year  1920-21,   states   that   the  situation    of 

Gesellschaft.  trade  became  less  favourable  in  the  final 
quarter.  Since  then,  however,  the  demand 
had  again  revived,  more  so  than  in  other  countries,  as  the 
industries,  which  were  very  actively  occupied,  were  extending 
and  complementing  their  power  installations,  the  electi'iflca- 
tion  of  agriculture  was  progressing,  and  work  was  proceeding 
for  the  extension  and  amalgamation  of  the  largest  electricity 
works.  The  community  of  interests  with  the  Felten  and 
(iuilleaume  Co.  had  stood  the  test,  and  the  manufacturing 
agreement  with  the  Osram  Co.  had  also  hitherto  corresponded 
to  expectations.  As  to  the  new  relations  established  during 
the  year,  the  report  mentions  those  entered  into  with  thij 
l.inke-Hofmann  Locomotive  Works,  the  EheiiLsh  Metalware 
and  Machinery  Works,  and  the  porcelain  works  of  Ph.  Rosen- 
thal &  Co.,  of  Selb.  The  share  capital  of  the  A. E.G.  was 
ini-reased  by  300.000,000  to  850,000,000  marks,  of  which 
350,000,000  represents  ordinary  shares,  and  the  premium  of 
94,100.000  marks  reali.sed  on  the  capital  issue  in  May  in- 
creased the  reserve  fund  to  1(38.07  millions  of  marks. 

The  report  proceeds  to  state  that  most  of  the  w^orkshups 
were  well  occupied  during  the  .\ear.  Generators  for 
an  output  of  up  to  20,0(H)  kW  weiv  constructed  for  various 
hydro-electric  works.  The  removal  of  the  transformer  factory 
to  the  large  shops  .it  Oberschonweide  was  comjileted  so 
that  the  company  was  now  able  to  cope  with  the  large  de- 
mand ;  and  transformers  of  up  to  80,000  kW  had  been  delivered 
in  large  numbers.  The  degree  of  activity  at  the  Oberspree 
cable  works  was  smaller  than  usml  in  the  sjiring:  the  depart- 
ment for  light  and  power  cables  had  been  well  occupied  and 
the  telephone  cable  branch  had  been  abundantly  supplied  with 
orders.  It  had  been  possible  fr/r  the  locomotive  works 
materially  to  increase  its  turnover,  and  adequate  orders 
were  stili  on  hand  for  home  and  foreign  account.  A  further 
satisfactory  development  bad  taken  place  at  the  electric  steel 
works  and  rolling  mills  at  Henning.sdorf,  and  in  order  to 
place  the  works  on  a  wider  ba~sis  it  had  been  transferred  to 
;i  separate  company,  with  the  co-operation  of  the  Linke- 
llofmann  Co.,  and  the  f.auehhammer  Iron  &  Steel  Co. 

The  technical  departments  for  the  execution  of  individual 
installations  were  abundantly  occupied  for  the  heavy  iron 
and  steel  industry ;  and  foreign  iron  and  st«el  producers 
placed  orders  for  complete  electrical  installations  for  iron 
and  steel  works.  A  not  inconsiderable  number  of  orders 
was  received  for  large  generators  for  hydro-electric 
works.  The  company  possessed  valuable  patents  for 
earth  connection  coils,  according  to  Prof.  Petersen,  which 
had  already  come  into  extensive  use:  and  the  Pfaiikuch  cable 
pintection  system  was  enjoying  increased  popularity,  so  that 
the  favourable  experience  with  both  .systems  had  resulted 
in     large     repeat    orders.       The    textile    indu.stry    was    pro- 
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ueeding  to  take  advantage  of  the  electric  drive.  Concerniug 
the  electricity  supply  industry,  the  report  states  that  the 
orders  received  tor  large  sets  plainly  showed  the  revival 
in  the  supply  business.  In  the  establishment  of  power  stations 
the  promoters  availed  themselves  of  the  experience  of  the 
A. E.G.,  so  that  there  was  a  growing  desire  to  have  the  entire 
installations  carried  out  by  the  company.  As  an  instance, 
mention  is  made  of  the  Provincials  Zeeuwsche  Electri- 
citeits  Maatschappij,  of  Middleburg.  Holland.  A  large  num- 
ber of  orders  for  generators  for  hydroelectric  works  were 
booked,  a  further  demand  was  experienced  for  rectifier  instal- 
lations, while  many  orders  for  transformers  of  large  output 
were  also  received.  The  business  in  electric  tramway  plant 
had  been  very  quiet,  large  orders  having  almost  e.xclu.sjvely 
emanated  from  other  countries.  A  benzol  motor  lorry  was 
brought  out  in  conjunction  with  the  National  Automobile  Co. 
The  electrihcation  of  ordinary  railways  was  making  but  ulow 
progress.       A  summary  of   the   financial  results  for   the  past 


two  years,  and  fu 

r  191(1-17, 

is  given  below  :  — 

iyiG-17 

ISJlO-'l) 

l'J'iO-'21 

Miirk.s. 

.Marks. 

.Marks. 

Share  capital 

|S4.(KHI,0I)() 

;i(i,(K«j,ii(Ki 

,S,jll.(WNI.(KH.» 

Gross  profits 

l(i,7'j:-t,()<)0 

,so,'ii).5,(  1(1(1 

•il7,l)l.'i.(«Hj 

Depreciation 

I.IOO.OOU 

a,418,(HIU 

■i,U'23,(.KXJ 

Net  profits  and  balance 

f  orw  ard 

30,370,0(K) 

45,7(17.aM) 

8'2,388,(KHI 

Dividend     ... 

•Si.iWmi 

•i,S,(HI(1.IN)0 

5(I,()(KI,(»(I(I 

,,        per  cen 

m 

14 

IG 

Carried  forward 

1,18(J,000 

807,IKlfl 

1,.5(I.5,(IU(» 

The  accounts  further  show  that  a  total  of  5,500, (JUU  marks 
was  allotted  to  the  payment  of  bonuses,  pension  fund,  and 
war  benevolent  fund  in  1916-17.  1G,(X)0,(K_I0  marks  in  1919--20. 
and  17.(JlXt,(K»0  marks  in  19'20-'21.  The  balance  sheet  records 
open  reserves  amounting  to  288.67  millions  of  marks,  the  cur- 
rent accounts'  account  appears  under  the  assets  at  1,010,000, (XIU 
marks  as  compared  with  438,010,000  marks  in  1919-20,  and  of 
the  former  the  company's  own  bank  credit  is  given  at 
657,940.000  marks,  as  agamst  26,400.0ai  marks  a  year  ago.  the 
bank  credit  exceeding  all  the  company's  floating  liabilities. 

The  annual  general  meeting  was  held  in 
The  Western       London    on    November   30th.        Sir    John 
Telegraph  Co.,      Denison-Pender,  G.B.E.,  who  presided,  re- 
Ltd.  ferred    to    the    death    of    Lord  Balfour  of 

Burleigh,  who  had  been  a  dkector  for  16 
years.  Turning  to  the  accounts,  he  said  that,  although  the 
balance  of  profit  was  not  so  large  as  in  the  previous  year,  it 
was  satisfactory,  having  regard  to  adverse  exchange  con- 
ditions and  slackness  of  trade.  These  last  two  circumstances 
were  responsible  for  a  decrease  in  revenue,  partly  offset  by 
increases  in  other  items,  of  i£610.000.  There  was  a  reduction 
of  ^381.000  in  the  item  of  taxes  and  the  E.P.D..  having  ter- 
minated so  far  as  the  company  was  concerned  in  July  last, 
would  not  appear  in  the  next  accounts.  The  cable  laid,  in 
conjunction  with  the  Western  Union  Cable  Co..  from  Brazil  to 
Barbadoes,  was  still  lying  idle  in  consequence  of  the  refusal 
of  the  United  States'  Government  to  permit  the  landing  of 
the  cable  in  Florida.  Tlie  company  hoped  that  a  decision 
would  be  arrived  at  shortly,  as,  in  the  meantime  a  valuable 
direct  communication  between  South  America  and  the  United 
States  was  being  held  up,  while  the  traffic  was  mainly  pa.ssing 
over  the  lines  of  the  company's  competitors.  The  renewal  of 
the  older  section  between  Lisbon  and  Madeira  had  been  com- 
pleted, and  arrangements  were  in  progress  to  carry  out  a 
similar  renewal  of  the  original  Madeira-St.  Vincent  cable 
early  next  year.  Upon  the  completion  of  this  the  cable 
steamer  would  commence  laying  a  new  cable  between  Ptn-- 
nambuco  and  Maranham,  other  cables  connecting  Pernambuco 
with  Maceio,  Victoria,  and  Rio  de  .Janeiro,  and  a  third  cable 
between  Rio  de  Janeiro  and  Santos,  thus  materially  strength- 
ening the  coast  connections.  This  work  would  entail  an 
expenditure  of  ^700.000.  bringing  the  total  cost  of  renewals 
and  fresh  lines  since  1918  to  £3,000,000.  The  fund  for  cover- 
ing depreciations  in  the  Reserve  Fund  Securities  required  no 
further  assistance  during  the  vear,  and  the  value  of  the 
securities  could  still  be  taken  as  £2,.5tX),0OO.  They  could  not 
hope  for  improvement  in  mes.sage  revenue  until  the  exchanges 
l)ecame  settled,  bringing  a  revival  of  international  commerce 
and  trade.  Tlie  Earl  of  Midleton,  K.P..  seconded  the  motion 
for  the  adoption  of  the  report  and  accouut^s.  which  was 
carried.     Tlie  retiring  directors  were  re-elect'^d. 

When  the  company  met  m  October  it 
Aluminium  Cor=  had  not  been  possible  to  prepare  the 
poration,  Ltd.  nccounts  and  the  mooting  was  adjounied 
until  such  time. as  they  should  be  ready. 
Mr.  K.  M.  Clark,  however,  addressed  the  meeting,  and 
said  that  they  had  snoceeded  in  obtaining  suflicient 
ordei's  to  keep  the  rolling  mill  working  full  timr. 
The  work  upon  the  Cow  lyd  Dam  had  boon  continued,  and 
thoy  wore  now  engaged  in  the  removal  of  the  plant  and  the 
completion  of  the  pitching.  Tliey  still  required  to  construct 
the  I^et  connecting  the  Oowlyd  L.tIco  with  the  LIugwy  Lake, 
aijd  once  this  was  done  they  would  have  a  greatly  improved 
water  supply.  Their  relations  with  the  North  Wales  Power 
pnrt  Traction  Co.  hod  been  int<>npified  during  the  past  year,  and 
they  had  assisted  that  company  in  its  arrangements  for  the 
''uildintr  of  a  considorahle  portion  of  it?  transmission  svstem. 
for  when   this  was  brought  into  operation  a  large  portion  of 


this  company's  energy  would  be  sold  to  the  North  Wales 
Power  &  Traction  Co.  They  believed  they  had  made  an 
arrangement  with  that  company  that  would,  to  a  consider-  ^ 
able  extent,  place  this  corporation  in  a  position  of  indepen-' 
dence  as  regards  the  aluminium  market,  and  ensure  a  more 
profitable  use  of  the  energy.  The  Electricity  Comrnissioners 
held  a  very  lengthy  public  inquiry  at  Llandudno  in  February, 
and  issue(f  a  judgment  announcing  their  intention  to  create 
the  North  Wales  Power  &  Traction  Co..  the  authorised  dis- 
tributors for  electric  energy  in  the  North  Wales  and  Chester 
electricity  district.  The  application  by  the  North  Wales 
Power  Co.  was  made  in  conjunction  with  this  company,  and 
the  conjoint  working  of  the  two  companies  would'  have  very 
satisfactory  results. 

Prospectus. — The  Telephone  .Manti/aciiiriiig  Co.  (1920),  Ltd. 

—  This  company,  whose  business  is  referred  to  in  the  report 
elsewhere  of  the  meeting  held  la.st  week,  has  been  inviting 
applications  (until  D<'ceml)er  8th)  for  an  issue  of  £300.000 
guaranteed  8  per  cent.  cum.  income  bonds  at  £96  per  cent. 
riie  issue  is  for  the  purpose  of  repaying  advances  from  the 
bank  and  for  the  future  development  of  the   business. 

The  prospectus  states  that :  "  -Amongst  the  many  valuable 
patents  and  rights  owned  by  the  company  may  be  men- 
tioned .  .  .  the  Telegraphone  ...  an  entirely  new  device 
for  the  automatic  recording  and  giving  of  telephone  mes- 
sages." If  this  is  really  "  an  entirely  new  device  "  the  choice 
of  name  is  unfortunate,  for  the  reason  that  Mr.  Valdentar 
Poulsen,  the  well-known  Danish  engineer,  exhibited  at  Paris 
in  1900  an  appliance,  for  exactly  the  same  purposes,  which 
lie  called  the  "  Telegraphone."  We  described  this  apparatus 
fully  in  our  issues  of  .\pril  27th  (p.  687)  and  October  12tb 
(p.  573)  of  the  year  mentioned.  It  was  stated  in  the  latter 
reference  :  "  The  Telegraphone  is  already  in  practical  opera- 
tion in  several  telephone  stations  in  Denmark."  This  was 
over  twenty  years  ago. 

Stock  Exchange  Notices. — Dealings  in  the  folkjwinf; 
securities  have  been  specially  allowed  by  the  Stock  Exchange 
Committee  under  Rule  148a:  — 

Midland  Counties  Electric  Supply  Co..  £400.000  7i  per  cent. 
mortgage  debenture  stock,  issued  at  96  per  cent.,  partly  and 
fully  paid,  after  issue  of  allotment  letters. 

Anglo-Portuguese  Telephone  Co. — 2.50,(.KX)  shares  of  £1 
each,  fully  paid   (Nos.  1.50,001  to  400,000). 

.Tohnson  A-  Phillips.— ±'350,000  8  per  cent,  first  mortgage 
debenture  stock. 

Metropolitan  District  &  London  Electric  Railways. — £142,400 
Joint  Power  House  4  por  cent,  rent  charge  stock. 

Newcastle--upon=Tyne  Electric  Supply  Co.— The  Finan- 
cial Press  states  that  "a  meeting  oF  holders  of  second  martgage 
debenture  stock  is  to  be  held  on  December  9th,  to  consider 
resolutions  increasing  the  rate  of  int.erest  from  5  to  6  per  cent., 
and  authorising  an  additional  £1,500,000  of  stock,  making  the 
total  authorised  amount  £2,000.000.  The  directors  propose 
to  issue  to  the  public  shortly  £750,000  additional  stock  in  order 
to  meet  the  requirements  incurred  in  connection  with  ex- 
tensions of  the  stations  and  the  development  of  the  bu.siness 
generally. 

Claud  Hamilton,  Ltd. — .According  to  the  Financial  Times 
the  accounts  show,  after  writing  off  depreciation,  paying 
preference  dividend,  and  transferring  £6.210  to  general  re- 
.serve,  a  balance  of  £17,245  to  be  carried  forward,  subject  to 
E.P.D.  and  Corporation  tax.  No  dividend  is  recommended 
on  the  ordinary  shares,  but  it  is  proposed  to  capitalise  £3,000 
of  general  reserve  fund  and  distribute  this  amount  among 
the  ordinary  shareholders  as  fully-paid  bonus  shares  in  pro- 
portion of  one  for  every  ten  shares  held. 

New  York  Edison  Co. — It  is  stated  that  the  issue  of 
$30.0(KJ.(XH>  New  York  Edison  Co.  first  I--ien  and  Refunding 
Mortgage  2(^l-year  ()4  i)er  cent,  bonds,  offered  to  the  public  in 
New  York  at  l(i4i.  and  interest,'  was  immediately  oversub- 
scribed. 

Chilian  Electrical  Fusion. — The  Financial  Times  reports 
that  the  Chilian  Electric  Tiiimway  Co.  and  the  National  Elec- 
tric'Power  Co.  have  concluded  negotiations  for  amalgamation. 
The  capital  of  the  iww  company  will  be  £12.tXl0.0(K\  of  which 
the  major  portion  will  be  found  in  London. 

Marconi  International  Marine  Communication  Co.,   Ltd. 

—  Intei'im  dividend  of  5  per  cent.,  less  income  tax. 
Western    Telegraph    Co.,     Ltd. — First  quarterly  dividend 

."is.  per  share  free  of  tax.  being  at  the  rate  of  10  per  cent,  per 
annum. 

New  Issues. — .According  to  the  Financial  Press  an  issue 
will  bo  made  bv  the  fJanellv  and  District  Electric  Lighting 
and  Ti-action  Co.  of  -fil2.5.(X10'  7.V  por  cent,  debenture  stock  nt 
nt.  ■  and  one  by  the  Rcadintf  Electric  Supply  Co..  of  £UX),000 
in  7i  per  cent,  debentures  at  95. 

Power  fias  Corporation.  Ltd.— After  putting  £4.000  to 
rosorve.  a  dividend  of  6  por  i-ont.  per  annum  less  "tax,  is  to  be 
paid,  carrying  forward  £11.594. 

Brazilian  Traction,  Light  &  Power  Co. —  \  quarterly  divi- 
dend of  15  l^or  cent,  on  the  cumulative  preference  shares  is 
.innouncod. 

Pinrhin  .lohnson  &   Co.,   Ltd. — Interim  dividend  of  o  per. 
cent.,  less  tax 
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Manx   Electric   Railway   Co Net    rtceipts  ^18,982,   plus 

i'l.oSX)  brought  forward.  The  preference  uividend  is  to  be 
paid  in  respect  of  the  year  ended  September,  1916,  and  £9Hi 
IS  to  be  carried  forward. 

United  Wire  Works,  Ltd. — Dividend  of  o  per  cent,  on  the 

ordinary  shares,  irtc  ot  tax,  ±'l,.50ll  to  general  leserve,  £i,'j^l 
carried  forw.ad. 

Coventry  Chain  Co.,  Ltd. — .\  final  ilividcnd  of  7  per  cent., 
less  ta.\  (making  10  per  cent,  lor  the  yeaj)  on  the  ordinary 
shares,  is  announced. 

Waygood'Otis  Co.,  Ltd. — Interim  ili\,klerul  at  tht 
5  per  cent,  per  annum  on  the  ordinary  .shares. 


rale  of 


STOCKS    AND    SHARES. 


'I'lKSlJ.Ai    EvtMNG. 

Stock  Exch.\.\ge  markets  are  certainly  moving  towards 
brighter  conditions.  There  is  more  business  doing  than  of 
late,  and  the  approach  of  the  Christmas  holidays  fails  to  exer- 
cise any  check  upon  the  activities  of  the  bargain-hunter  and 
of  people  who  want  to  take  advantage  of  the  low  levels  ot 
prices  existing  in  most  industrial  companies'  shares,  for  in- 
stance, where  the  prospect  of  the  undertakings  are  reasonably 
well-assured  for  the  future.  Report  after  report  shows  losses 
as  compared  with  a  year  ago.  On  every  fall  in  shares,  how- 
ever, it  is  noticeable  that  buyers  come  forward  to  pick  up 
anything  that  is  going  cheaply.  The  contention  is  that  the 
current  year  for  industrial  concerns  is  likely  to  prove  the 
worst,  so  far  as  the  writing-down  process  is  concerned,  and 
the  gradual  improvements  in  various  trade  directions  are  held 
as  evidence  that  the  bottom  of  the  slump  has  been  reached. 
and  that  industry  is  now  set  towards  a  more  cheerful  prospect. 
I'he  settlement  arrived  at  in  the  early  hours  of  Tuesday 
morning,  between  the  (government  and  Sinn  Fein,  has 
relieved  the  Stock  Exchange  from  the  incubus  which 
has  pressed  upon  the  markets  for  months.  Removal  of 
this  blanket  of  fear  made  its  effect  fell  immediately.  Prices 
responded  in  all  directions.  Buying  orders  came  in  from 
quarters  which  hitherto  had  been  retaining  money  on  deposit 
at  the  banks,  apprehensive  of  a  fresh  outbreak  of  civil  strife 
in  Ireland.  A  note  of  hesitation  was  heard  as  to  Ulster's 
possible  part  in  the  proceedings,  and  the  best  prices  were 
iiardly  maintained. 

Electrical  stocks  and  shares  hardened  with  others,  but,  as 
a  good  many  of  the  principal  issues  have  been  rising  during 
the  past  two  or  three  weeks,  the  efi'ect  in  the  markets  with 
which  we  deal  was  less  noticeable  than  in  some  other  parts  of 
the  Stock  Exchange.  The  cable  group,  indeed,  is  dullish,  owing 
to  the  diminished  profits  shown  by  the  Eastern  group  and 
referred  to  in  last  week's  number  of  the  Euxtrical  Review. 
Eastern  ordinary  is  easier  at  IGOJ,  while  the  share  members  of 
the  group  remain  heavy  at  16i.  .\nglo-American  Telegraph 
deferred,  however,  has  risen  to  Hi.  Marconis  enjoyed  a  sharp 
recovery,  the  price  of  the  parent  shares  rising  3/16  to  1  11/16. 
The  advance  came  on  the  top  of  the  interim  distribution  of 
5  per  cent,  on  Marconi  Marines  which  caused  the  price  ot  the 
latter  to  jump  sharply  to  'ils.  6d.  Radio  Corporation  shares 
are  being  tipped  as  a  speculativ<'  lock-up  to  those  who  have 
money  to  spare  for  such  a  purpose.  The  ordinary  are  10s.  3d. 
and  the  preference  9s.  9d.  Extremely  vague  rumours  are  in 
the  air 'with  reference  to  certain  developments  said  to  be  afoot 
between  some  of  the  Marconi  companies.  These  have  assisted 
the  better  tone ;  otherwise  they  are  too  vague  to  deserve  even 
a  passing  reference. 

Home  electricity  issiiee  are  holding  their  ground.  West- 
minsters at  ol  are  i  better.  City  of  London  preference 
strengthened  to  18s.  The  feature,  however,  is  the  strength 
of  the  new  County  of  Ixjndon  debenture  stock.  The  price  has 
risen  to  9-5  premium.  .>\niplc  though  the  security  is,  the  price, 
which  is  equivalent  to  103J  for  the  fully-paid  stock,  looks  too 
high  as  against  the  quotations  of  some  of  the  other  stocks  of 
its  kind.  Tlie  British  Thom.son-Hou.ston  7  per  cent,  debenture 
stock,  offered  at  92,  started  off  at  i  discount  when  the  market 
began,  but  the  price  has  since  hardened  to  i  premium.  The 
Midland  Electric  7i  per  cent,  debenture  stock,  issued  the  other 
day  at  96.  is  now  negotiable,  the  price  being  i  to  1  premium. 

Home  Railway  stocks  have  had  one  of  their  spasmodic 
spurts,  gains  of  ."evcral  points  being  registered  by  most  of  the 
leading  stocks  of  the  steam  companies.  The  Undergrounds 
keep  pace  in  the  movement.  Metropolitans  have  risen  1}  to 
2.5i.  Districts  are  2  higher  at  1ft.  The  Underground  stocks 
and  shares  are  still  sfirnewhat  dull,  the  .ilO  shares  giving  way 
to  51.  but  the  income  luinds  rallied  a  couple  of  points  to  67}. 
Mexican  Light  fc  Power  first  mortgage  bonds  have  risen  to 
CI  J,  and  the  Common  shares  to  13,  showing  improvements  of 
4  and  3  points  respectively.  The  outlook  in  Mexic-o  is  regarded 
as  clearer,  and  the  speculator  is  searching  for  such  bonds  as 
are  likely  to  show  substantial  gains  in  capital  value  when  a 
final  agreement  is  reached  between  Mexico  and  the  United 
States.  Some  like  the  Mexico  Tramways  5  per  cent,  bonds, 
in  which  a  further  rise  of  2  points  has  occurred  this  week, 
while  the  more  gambling  element  leans  to  the  company's  6  per 


cent,  bonds  standing  at  27J,  with  seven  years  of  unpaid 
coupons,  which  will  require  to  be  dealt  with  m  course  of  time. 
The  I'irsts  are,  ot  course,  receiving  part  of  their  interest 
arrears,  and  seem  to  oQer  a  reasonable  chance  to  the  s^iecu- 
lative  investor,  the  others  falling  at  present,  at  any  rate,  some- 
what into  the  category  of  simple  speculation. 

L  p  to  Tuesday  evening  the  allotments  of  the  £.3tl(J,t)()0  Tele- 
phone Manufacturing  H  per  cent,  cumulative  income  bonds 
ottered  at  96  had  not  been  received,  so  far  as  we  are  aware. 
Ihe  Llanelly  and  District  Electric  Lighting  &  Traction  Co. 
is  about  to  i.ssue  i;'l25,6(10  7J  per  cent,  debenture  stock  at  94, 
and  the  Reading  Electric  Supply  Co.  is  asking  9;)  for  itKHl.tXHI 
in  7J  jier  cent,  debentures.  If  the  financial  atmosphere  is 
ileared  by  a  real  settlement  of  the  Irish  problein.  it  is  bound 
to  be  the  case  that  a  good  many  new  issues  will  tx'  made, 
possibly  before  the  New  Year,  because  investment  stocks  have 
already  gone  up  on  the  strength  of  the  hoik-  that,  with  Irish 
|)eace,  money  from  the  distressful  isle  will  come  to  this  coun- 
try to  swell  the  funds  already  available  for  investment. 

.\mongst  manufacturing  shares,  Cromptons  at  13s.  9d.  are 
9d.  lower.  English  Electrics  at  10s.  have  regained  their  loss 
of  last  week,  but  the  preference  at  12s.  6d.  are  1/16  down. 
Llenley's  gave  way  to  29s.  3d.,  and  Metropolitan-Vickers  pre- 
ference to  1^     There  is  not  much  doing  in  this  department. 

Babcock  &  Wilcox  at  2  5/16  are  a  little  lower,  as  compared 
with  last  week.  Vickers  remain  weak,  and  the  iron  and  steel 
market,  although  affected  by  the  firmness  which  characterised 
most  of  the  markets  to-day  (Tuesday),  has  not  yet  recovered 
from  the  heaviness  that  the  Washington  disarmament  pro- 
posals brought  about.  Rubber,  the  produce,  has  been  up  to 
within  Jd.  of  Is.  per  lb.,  but  fell  back  again  to  lljd.,  and 
share  prices  have  been  moving  in  correspondence.  The 
Castner-Kellner  Co.  has  a  dividend  of  13  per  cent,  for  the 
year,  as  against  22  per  cent,  a  year  ago. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 
HouE  Electricity  Companies. 

Dividena.  Price 

,. ' s  Dec.  6,  Rise  or 

1919.  19iO.  Isal.  fall. 

Brompton  Ordinary l2  I'J  68  — 

Charing  Cross  Ordinary         . .         . .         7  8  4J  — 

do,      do.           do.        44Pret.    . .         4*  4^  i>i  - 

Chelsea ..4  6  3J  — 

City  of  London 13  14  06/9  — 

do.        do.         6percent.  Pret. ..         6  6  18/-  +6d. 

County  of  London        . .         . .         . .         8  8  8},^  — 

do.             do.    5  per  cent.  Pref.. .         6  6  7Z  — 

Kensington  Ordinary 7  9  il  — 

Liondon  Electric SJ  2J  1  — 

do.          do.        6  per  cent.  Pret...         6  6a  — 

Metropolitan       6  7  8J  — 

do.                     4i  per  cent.  Pret...         4J  4J  2J|  — 

St.  ,lsmes'  and  Pall  Mall        . .        . .       12  12  6|  — 

Honth  London 6  7  2|  — 

South  Metropolitan  Pret 7  7  16/S  — 

Westminster  Ordinary 10  10  Bj  — 

Teleoraphs  and  Telephones. 

Anglo-Am,  Tel.  Pret 6  6  82J  — 

do.              Det U  '4  "S  +  i 

Chile  Telephone           B  6  H  — 

Cuba  Sub.  Ord 7  7  7  — 

Eastern  Extension       10  10  163  — 

Eastern  Tel.  Ord 10  10  161 J  —1 

Globe  Tel.  and  T.  Ord 10  10  16|  — 

do.        do.         Pret 6  8  9i  — 

Great  Northern  Tel 22  24  26  — 

Indo-European              10  10  30  —    ^ 

Marconi 25  15  li.l  +  \\ 

Oriental  Telephone  Ord 12  12  2  — 

United  B.  Plate  Ti  1 8  8  6{,!  — 

■West  India  and  Panama       ..        ..       Nil  Nil  6/- 

Westcrn  Telenraph 10  10  16|  — 

Home  Rails. 

Central  London  Ord.  Assented        ..44  49J  — 

Metropolitan li  U  26J  -1-1 J 

do.           District             ..         ..        Nil  Nil  18  -1-2 

Underground  Electric  Ordinary     . .       Nil  Nil  Ig  —  j^ 

do.            do.        "A"..        ..       Nil  Nil  6/-  — 

do.            do.    Income..        ..4  2  67J  +i 

Foreign  Trams,  &c. 

Anglo- Arg.  Trams,  First  Pref,        ..         B*  12*  9g  — 

dn.           do.       and  Pref.           ..       Nil  6f  2}J  - 

do.           do.       6  per  cent.  Deb.         5  6  68xd  — 

Brazil  Tractions           Nil  Nil  311  -fl 

British  Columbia  Eleo.  Ely.  Pfce...         6  6  68  — 

do.           do.           Preferred  . .        5  93/-  61  — 

do.           do.           Deferred    ..         »  134/-  66i  — 

do,           do.           Deb.          ..        4J  4}  60  — 

Mexico  Trams,  6  per  cent.  Bonds  . .       Nil  Nil  65*  +2 

do        do.  6  per  cent.  Bonds  ..       Nil  Ml  1<74  — 

Mexican  Light  Common                  ..       Nil  Nil  13  +3 

do.             Pref Nil  Nil  26  -H 

do.            Ist  Bonds     ..                 Nil  B  61J  +4 
Manufacturing  Companies. 

Babcock  &  Wilcox        IB  16  2,;;  — i", 

British  Aluminium  Ord 10  10  14/6  — 

British  Insulated  Ord.           ..        ..       16  IB  U  — 

Callenders                     16  16  IB  — 

64  Pref aj  6J  18/9 

CromptonOrd 10  10  l^/9  — 9d. 

Edison-Swan       10  —  6/3  — 

do.      do.    6  per  cent.  Deb.       ,,6  5  64  — 

Electric  Construction 10  10  17/6  — 

English  Electric           8  8  10/-  +1/3 

do.             Pref 6  6  12/6  -  ,\. 

Oen.  Elec.  Pref 8J  6i  17/-  — 

do.         Ord 10  10  17/-  - 

Henley 15  16  29/8  -9d. 

do.      4*  Pref H  ii  34  - 

India-Rubher 10  —  A  — 

Met.-Viokers  Pret 8  8  ij  —A. 

Siemens  Ord 10  10  Wa  — 

Telegraph  Con 20  20  214  — 

•  Dividends  paid  free  of  Income  Tax. 
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LEAVES  FROM  AN  INSPECTOR'S  NOTE  BOOK. 


By    "ANODE." 


Thavelling  round  from  works  to  works,  as  an  inspector 
does,  he  becomes  acquainted  with  all  sorts  and  con- 
ditions of  engineers,  and  the  best  criterion  of  the  wortli 
of  the  engineer  is,  naturally,  the  condition  in  which  he 
keeps  his  plant. 

In  cases  where  the  electrical  equipment  consists  of  a 
few  motors  they  are  generally  cared  for  by  either  the 
mechanical  engineer  or  a  handy  man,  and  1  have  found 
in  these  cases  that  the  mechanical  man  has  a  profound 
suspicion  of  any  device  with  an  "electric  wire" 
attached  to  it;  in  the  event  of  any  untoward  incident 
occurring  in  connection  with  the  electrical  gear  he 
promptly  shuts  it  down,  and  obtains  the  advice  or  aid 
of  someone  qualified  to  give  it. 

The  handy  man,  as  a  rule,  keeps  his  machines  clean, 
that  is,  if  he  can  get  at  them  without  having  to  climb 
ladders  and  turn  himself  into  a  contortionist,  and  I  had 
a  few  words  to  say  on  tins  point  a  few  weeks  ago,  when 
speaking  about  the  fixing  of  motors  in  inaccessible 
positions. 

Then,  in  other  cases,  you  have  somebody  who  is  great 
on  taking  everything  adrift  in  order  to  see  how  it  works. 
This  is  all  right  until  one  day  he  rewires  up  and  gets  a 
wrong  connection  on  his  starter,  and  the  motor  starts 
o1'  on  a  weak  field  and  races  "  some." 

When  you  are  called  in  he  explains  the  whole  affair  to 
you  with  great  wealth  of  detail,  and  enters  intb  a 
learned  discussion  as  to  how  the  motor  makers  are 
weighed  in  the  balance  and  found  wanting,  and  how  their 
only  hope  of  salvation  lies  in  engaging  him  as  their 
chief  designer  and  technical  adviser. 

In  cases  like  this  I  listen  with  great  reverence  and 
attention  to  the  words  of  the  oracle,  and  then  send  him 
away  for  something,  and  while  he  is  gone  I  change  over 
the  leads.  On  his  return  I  ask  him  to  start  up  the 
motor  in  exactly  the  same  way  as  when  the  fault  was 
noticed  by  him. 

To  his  great  astonishment  the  motor  functions 
properly,  and  he  is  left  stranded,  and  I  am  then  in  a 
position  to  admonish  him  as  to  the  evil  of  making  rash 
statements,  and  calling  upon  me  and  disturbing  the 
even  tenor  of  my  way. 

In  one  case  I  was  very  nearly  let  down,  and  this 
through  my  own  carelessness.  I  had  arranged  to  spend 
the  week-end  with  some  friends,  and  late  on  the  Friday 
afternoon  I  was  making  my  final  inspection  at  a  pork 
butcher's,  where  everything  was  generally  O.K.  On 
this  occasion  it  was  not  so,  and  on  testing  through  the 
whole  machine  and  starter  I  got  a  very  low  reading, 
something  like  10,000  ohms,  whereas  the  usual  reading 
was  in  the  neighbourhood  of  15  megohms. 

This  was  distinctly  annoying,  inasmuch  as  it  meant 
a  possibility  of  losing  my  train,  and  in  order  to  save 
time,  I  disconnected  the  leads  from  the  starter  to  locate 
the  fault. 

The  fault  lay  on  a  terminal  insulator,  and  was  easily 
rectified,  and  as  soon  as  this  was  done  1  reconnected  the 
leads  to  the  starter  and  made  tracks  for  the  station.  On 
the  Monday  I  had  a  wire  from  Head  Office  asking  me  to 
proceed  inmiediately  to  the  pork  butcher's,  as  his 
machine  had  broken  down.  This  was  hot  pleasant,  as 
my  report  had  gone  in  to  Head  Office  saying  that  the 
motor  was  in  good  condition  generally,  and  no  defects 
were  noted. 

Arriving  at  the  scene  of  the  disaster  I  saw  what  I  had 
done,  viz.,  connected  the  starter  up  wrongly,  and  before 
the  butcher  arrived  I  changed  over  the  leads. 

When  lie  appeared  he  raved  at  me  and  my  company 
for  a  good  long  period,  and  I  could  not  get  a  word  in. 
At  last  I  asked  hiin  to  show  me  wliat  was  the  matter, 
which  he  promptly  proceeded  to  do,  but  the  motor 
started  up  perfectly,  and  he  was  completely  bowled  out. 

This  little  incident  taught  me  a  lesson,  and  1  never 


made  an  inspection  afterwards  without  running  the 
machine. 

Coming  back  to  the  topic  I  started  on,  in  the  case  of 
works  with  a  large  number  of  machines  there  is  generally 
an  electrical  engineer,  wliose  duties  are  naturally  con- 
fined to  electrical  matters. 

In  these  cases  you  nearly  always  find  the  equipment 
in  a  high  state  of  perfection,  and  defects  are  rectified 
directly  they  are  noticed.  In  one  works  with  over  300 
motors  in  continual  use,  it  was  a  very  unusual  occur- 
rence to  find  any  defects,  but  the  electrical  engineer  was 
an  exceedingly  capable  man,  with  a  first-class  staff  of 
fitters  under  him. 

On  one  occasion  a  field  coil  burnt  out  in  one  of  the 
turbo-generator  sets,  and  it  was  impossible  to  replace  it 
till  the  week-end.  He  kept  the  set  running  on  about 
half-load,  and  at  mid-day  on  the  Saturday  he  closed 
it  down.  By  4  p.m.  the  same  day  he  had  the  top  half 
of  the  generator  lifted,  the  armature  out,  and  the  burnt- 
out  coil  removed.  Those  of  my  readers  who  are 
acquainted  with  d.c.  turbo  sets  will  appreciate  what  this 
means,  especially  when  the  voltage  was  220  and  the  com- 
mutator was  of  the  radial  type. 

This  is  easily  the  smartest  piece  of  work  I  have  wit- 
nessed, and  I  say  without  fear  of  contradiction  that  the 
maker's  staff  in  their  own  works  could  not  have  beaten 
it. 

This  shows  the  value  of  experience,  and  it  is  to  be 
regretted  that  these  positions  are  not  more  often  filled 
by  practical  men. 

In  the  case  of  another  works  the  engineer  was  a  man 
of  a  totally  different  stamp,  and  his  machines  were  in 
poor  condition — not  that  he  was  in  any  way  inferior  to 
the  gentleman  just  mentioned,  as  a  matter  of  fact  he 
could  have  beaten  him  hands  down  on  theory,  but  he 
had  not  the  knack  of  controlling  his  staff,  with  the  result 
that  he  muddled  along;  as  long  as  things  went  on  com- 
fortably he  did  not  worry,  and  when  the  inevitable 
breakdown  occurred,  instead  of  having  one  fault  to 
rectify,  it  generally  meant  that  he  had  to  move  the 
machine  for  a  complete  overhaul,  and  more  often  than 
not  he  was  at  his  wits'  end  to  find  a  spare. 

Had  he  gone  about  his  work  systematically  he  would 
liave  considerably  lessened  his  responsiblity  and  kept  his 
plant  in  a  state  of  greater  efficiency.  On  one  occasion 
lie  had  a  breakdown  in  an  old  bipolar  generator  with  a 
smooth-core  armature.  This  machine  was  really  due 
for  the  scrap  heap,  but  owing  to  his  lack  of  foresight 
he  could  not  dispense  with  it,  as  at  that  time  he  could 
not  get  anything  like  a  reasonable  delivery  of  a  modern 
direct-coupled  set. 

The  armature  was  therefore  sent  away  for  re-winding, 
and  it  being  found  that  the  commutator  was  worn  down 
to  safe  limits,  it  was  nece.ssary  for  a  new  one  to  be  made. 
When  the  armature  was  delivered  to  him  it  was  imme- 
diately put  to  work,  and  not  even  the  elementary  pre- 
caution of  adjusting  the  brushes  to  the  new  commutator 
was  taken,  the  result  being  that  the  surface  of  the  com- 
mutator was  damaged,  the  copper  dust  from  it  lodging 
at  the  back  of  the  risers,  and  after  12  hours  the  set  gave 
out  through  earths  and  shorts  at  the  back  of  the  com- 
mutator due  to  the  dust.  The  result  was  that  the  arma- 
ture had  to  be  returned  to  the  repaiier  and  the  commu- 
tator taken  off  and  the  faults  cleaied.  While. tliis  was 
being  done,  the  other  sot  broke  down,  and  the  works 
were  completely  stopped  for  four  days. 

Had  this  engineer  thouglit  the  matter  over  beforehand 
this  would  never  have  lia]ipened,  and  his  firm  would  have 
been  saved  a  very  considerable  amount:  it  would  also 
have  obviated  a  long  and  acrimonious  dispute  between 
his  firm  and  the  repairers,  whom  he  had  the  gross  im- 
pertinence to  blame  for  the  trouble. 

A  funnv  incident  occurred  once.       I  had  to  make  a 
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first  inspection  of  a  small  3-phase,  squirrel-cage  induc- 
tion motor,  and  ;is  it  was  not  installed  1  had  no  oppor- 
tunity of  seeing  it  running.  I  took  all  necessary  dimen- 
sions, put  the  megger  on  it,  found  all  in  ortler,  and 
passed  it  for  insurance.  The  next  day  1  had  a  visit 
from  the  alleged  electrician,  who  said  that  he  had 
onkred  the  machine  for  clockwise  rotation,  whereas  it 
M  ould  only  run  anti-clockwise.  On  getting  particulars 
of  this  distressing  state  of  afiairs,  ]  found  that  he  did 
not  know  that  changing  over  any  two  of  the  stator  leads 
would  reverse  the  direction  of  rotation.  Hence  the 
pyramids. 


AN 


ELECTRICAL     REVIEW     OF     E.-M.-P. 
TRANSMISSION. 


Bv    R.    BORI.ASE   M.VTTHEWS,   Wh.Ex.,   A.M.Inst.C.E. 
M.I.E.E..  F.R.Ae.S 


Jl'st  over  ten  years  ago,  the  writer  siimmariseil  his  experi- 
ence, jointly  with  Mr.  C.  T.  Wilkinson,  of  the  above-men- 
tioned subject,  in  a  paper  read  before  the  Institution  of  Elec- 
trical Engineers  (Proc,  I.E.E.,  Vol.  46,  Part  '207,  19U).  At 
that  time,  the  amount  of  h.p.  transmission  work  in  Europe 
was  comparatively  trifling.  Since  then,  however,  enormous 
strides  have  been  made,  and  literally  to-day  the  Continent 
is  becoming  covered  with  a  close  network  of  overhead  sub- 
distribution  lines,  supplied  by  eh. p.  transmis.sion  systems. 
The  writer  has  come  across  a  considerable  number  of  the.se 
latter  systems  in  the  course  of  systematic  tours  that  he  has 
been  making  lately  to  investigate  the  Continental  development 
of  the  applications  of  electricity  to  agriculture — the  economical 
exploitation  of  which  is  so  intimately  tied  up  with  the  pro- 
vision of  cheap  and  effective  methods  of  tiausmitting  elec- 
tricity. 

-An  excellent  opportunity  was  afforded  recently  for  ob- 
taining a  summary  of  the  world's  experience,  up-to-date,  in 
e.h.p.  tran.smission  practice,  at  the  Paris  International  Confer- 
ence concerning  "  Grands  Reseaux  de  Transixjrt  d'Energie 
Electrique  a  Trfes  Haute  Tension."  This  formidable  and  un- 
wieldy title  was  officially,  though  quaintly,  translated  into 
English  as  "  Large  Transmission  Systems  of  Electric  Power 
at  very  High  Tension."  The  author,  as  mentioned  last  week,* 
now  submits  some  notes  gleaned  from  the  papers  read  at  the 
conference  (some  56  in  number),  the  formal  discus.sions,  and 
also  from  those  informal  discussions,  which  are  so  often  of 
such  great  value,  that  take  place  unofficially  between  the 
official  meetings  set  forth  on  the  programme. 

In  pre-war  days,  European  practice  was  largely  ba.sed  upon 
the  designs  and  apparatus  of  German  engineers  — which,  m 
turn,  were  developed  from  American  schemes.  With  the 
advent  of  the  war,  most  of  this  class  of  work  stopped  for  a 
time.  For  one  thing,  plant  ordered  from  German  engineering 
firms  could  not  be  delivered ;  for  another,  the  financial  po.si- 
tion  was  upset,  and  the  nations  at  war  had  obviou.sly  some- 
thing else  to  think  about.  However,  in  the  second  stage  of 
the  war,  the  neutral  nations  became  very  wealthy,  while  the 
warring  nations  needed  more  and  mcue  power  for  the  produc- 
tion of  munitions  of  war.  Power  has  tor  some  time  been  ex- 
ported to  the  U.S. .A.  from  the  second  highest  British  water- 
fall— Niagara,  Canada.  The  North-East  of  Denmark  is  sup- 
pUed  with  power  from  Sweden  by  a  3-mile  long,  25,000-voIt, 
electric  cable  under  the  sea.  A  special  war  work  exjxirt 
tran.smission  line  is  that  between  Goesgen,  in  Switzerland, 
und  Pouxeux,  in  France —  il'2  miles  (180  km.)  in  length,  and 
de.signed  for  eventual  operation  at  110,000  volts,  though  now 
worked  at  77,000  volts.  The  construction  of  this  line  was 
started  in  July,  lfil8,  and  it  was  completed  in  October,  1919; 
the  load  in  9,000  kW.  Thi.s  line  is  described  in  a  paper  read 
at  the  conference  by  M.  fU'noult. 

As  main  divisions  for  thj  discussions,  the  programme  was 
apportioned  out  as  follows:  (I)  The  generation  and  trans- 
formation of  energy;  (11)  the  construcfion  of  the  tran.smis- 
sion line-,;  (III)  the  operation  and  protection  of  the  lines;  and 
(IV)  legislation  affecting  these  works.  In  these  notes,  it  is 
proposed  ti>  deal  witfi  the  discussions  in  the  same  order. 

(I)  The  generation  and  transformation  of  electricity,  was 
chiefly  dealt  with  by  a  discussion  on  :  (a)  alternator  design; 
(6)  transformer  design;  (c)  controlling  apparatus,  e.g.,  relays, 
switches,  Ac;  (</)  open-air  sub-stations;  and  (e)  the  difficulties 
associated  with  the  parallel  operation  of  stations. 

As  regards  (a),  chief  attention  was  given  t<j  turbo-genera- 
tors, in  which  connection  Mr.  P.  D.  Newbury  (Pittsburg, 
U.S.A.)  presented  a  most  interesting  paper.  There  is  appa- 
rently not  much  difference  nowadays,  between  European 
and  American  practice.  European  engineers  have  the  ad- 
vantage, however,  in  that  they  can  obtain  large  steel  forgings 
of  better  and  more  uniform  quality,  which  permits  of  oix-ra- 
tion  at  higher  stresses.  Mica  insolation  is  becoming  the  uni- 
yeraaX  standard.     European   engineers  are  favoured   in  their 
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designs  in  that  50  cycles  is  the  normal  standard,  as  compared 
with  the  American  practice  of  60  cycles,  It  was  pointed  out 
that  building  costs  favoured  a  small  number  of  larger  sets. 
As  regards  the  present  ideas  concerning  the  maximum  pos- 
sible ratings  in  two-  fom--  and  six-pole  designs,  to-day's  limits 
of  manufacture  seem  to  be  :  — 

2-pole       3,600  r.p.m.        10,000  kVA. 
4-pole        1,800  r.p.m.        40,000  kVA 
6-pole        1,200  r.p.m.        80,000  kVA. 
But  difficulties  of  transport  are  a  coii.sideralile  factor    even 
within  these  limits.  ' 

As  regards  voltage,  M.  Hansson  (i'aris)  stated  that  6  000 
volts  was  a  suitable  limit,  though  European  practice  employs 
pressures  up  to  1'2,300  volts. 

The  modern  alternator  of  large  size  is  frequently  subjected 
to  severe  short-circuit  tests  and,  in  order  to  .secure  good  legu- 
latioii  with  variable  load,  it  has  been  customary  to  siiecify 
a  low  voltage  drop  and,  con.sequently,  a  low  value  of  re- 
actaiK-e.  However,  good  protection  is  now  considered  to  be 
of  inoie  importance,  so  an  increase  of  magnetic  leakage  is 
provided  for  in  modern  alternators.  In  spit«  of  a  high  volt- 
age drop,  the  employiueiit  of  high-speed  voltage  regulators  v 
has  permitted  the  maintenance  of  quite  good  regulation  on 
the  supi)ly  system.  The  present  tendency  is  to  permit  the 
use  of  alternators  with  a  voltage  increase  between  normal  run- 
ning and  no-load  conditions  of  1-2  pec  cent.  General  practice 
is  tending  to  the  direct  connection  of  alternators  to  etep- 
up  tran.sformers,  instead  of  to  bu.s-bars.  They  thus  tomt 
separate  groups  of  which  the  total  impedance  must  be  taken 
into  account  an  the  case  of  a  short  cirucit. 

As  regards  {h).  little  experience  has  as  yet  been  gained  in 
Europe  with  apparatus  for  a  pressure  of  over  110,000  volts; 
as,  though  lines  have  been  constructed  for  operation  at  a, 
pressure  of  up  to  150,000  volts,  conditions  have  not  yet  called 
for  the  maximum.  For  large  capacities,  three  single-phase 
transformers  are  advocated  in  place  of  three-phase  trans- 
formers of  equivalent  rating.  This  method  facilitates  handhng 
of  material  and,  further,  a  single-phase  transformer  is  all  that 
need  be  kept  in  reserve  as  a  spare.  The  opinion  of  various 
operators  of  transformers  is  not  uniform  so  far  as  the  ad- 
vantages for  or  against  earthing  the  neutral  of  high-volt- 
age systems  are  concerned.  It  is  certain,  however,  that  the 
earthing  of  the  neutral  considerably  reduces  the  cost  of  the 
transformers.  Insulation  is,  together  with  the  temperature 
and  ability  to  withstand  short-circuits,  one  of  the  main 
factors  which  determine  the  life  of  a  transformer.  'I'he  insu- 
lation has  to  be  considered  separately  between  :  (a)  windings; 
(b)  windings  and  earth;  (c)  coils;  [d]  adjacent  turns.  It 
IS  considered  that  the  test  voltages  prescribed  by  the  Frencii 
Electro-technical  Committee  provide  an  ample  factor  of  .safety 
(r.y.,  for  transformers  without  an  earthed  neutral;  the  in- 
sulation test  voltage  against  earth  is  twice  the  service  volt- 
age, plus  1,000  volts,  appUed  during  a  period  of  one  minute.) 
For  transformers  of  over  50,000  volts  and  up  to  70,000  volts, 
porcelain  insulators  filled  with  resin  and  oil  are  preferred 
on  the  Continent  to  plain  porcelain.  For  voltages  above 
70,000  volts,  special  bushings  either  of  the  condenser  or  oil- 
filled  type  are  employed.  Oil  cooling  is  exclusively  utilised. 
The  transformer  cases  are  provided  with  breathers  contain- 
ing air-drying  chemicals,  such  as  calcium  chloride,  to  prevent 
the  ingress  of  moisture. 

Reference  has  been  made  above  as  to  the  difference  of 
opinion  that  exists  as  regards  earthing  the  neutral,  and  it  may 
be  remarked  that  direct  earthing  (i.e.,  without  a  resistant,e) 
is  now  the  accepted  American  practice.  The  Swiss  and  Ger- 
mans prefer  to  eartn  the  neutral  by  means  of  reactances 
having  an  inductance  value  which  corresponds  to  the  capacity 
of  the  system.  Many  other  prominent  European  engineers 
are  coming  round  to  .\merican  practice  in  this  direction,  as 
regards  e.h.p.  lines,  so  the  majority  vote  seems  to  be  in 
favour  of  earthing. 

Large  transtoruiers  of  very  high  secondary  voltages  are 
generally  constructed  with  the  low-voltage  winding  delta 
connected,  and  the  high-voltage  winding  star  connected. 

With  such  a  big  field  to  cover,  but  httle  time  could  be 
spared  for  the  discussion  of  switch  and  relay  design.  Further, 
these  details  do  not  seem  to  attract  the  interest  that  is  roused 
over  the  main  problems  of  design.  Oil-break  switch-gear 
seems  to  be  the  greater  favourite,  though  the  condenser  type 
has  many  adherents.  The  Merz-Price  system  of  protection 
is  very  favourably  spoken  of  by  Continental  engineers. 

Open-air  sub-stations  are  arousing  considerable  interest  at 
the  present  time.  They  lirst  appeared  in  the  United  States 
about  1912,  and  in  Europe  in  1917.  The  factor  that  seems 
to  decide  whether  this  system  should  be  adopted  or  not,  is 
really  one  of  capacity  and  pressure.  Large  capacity  and 
e.h.p.  stations  would  seem  to  be  preferable  if  constructed 
on  the  open-air  system,  especially  where  land  is  compara- 
tively cheap.  The  cost  of  the  apparatus  is  increased  by  about 
5  per  cent.,  owing  to  the  extra  requirements  to  ensure  water- 
proof ness;  on  the  other  hand,  the  overall  cost  of  the  instal- 
lation may  be  as  much  as  15  per  cent,  less  than  if  an  or- 
thodox building  were  constructed.  In  snowy  situations 
trouble  is  sometimes  occasioned  by  snow,  and  in  cold  situa- 
tions, special  transformer  oil  has  to  be  employed  with  .1. 
freezing  point  of  -35  deg.  C. 
Not  iiiuih  time  was  given  to  considerations  I'oncerning  the 
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lifficulties  asaociated  with  the  parallel  operation  of  tstations. 
There  was,  however,  a  strong  plea  for  co-operation  between 
;he  owners  of  the  .stations  for  their  mutual  benefit  and 
issistance.  This  argument  seems  to  have  taken  effect  •  . 
late,  and  it  is  now  quite  a  usual  thing  for  (Joutmeutal  muni- 
■ipahties  to  put  aside  theii'  special  jealousU's  and  fall  in  hne 
with  what  is,  after  all,  but  rea.sonable  procedure,  which 
■ends  to  a  reduction  of  capital  and  to  greater  surety  in  ser- 
vice. In  connection  with  this  subject,  a  very  masterly  paper 
vvas  read  by  Mr.  Bakker  (The  Hague)  summarising  the  in- 
vestigations of  Dut-cli  engineers  on  the  suliject.  The  general 
irgument  was  develot>etl  inatheniatically  in  a  very  interest- 
ng  manner. 

(To  be  CO nchidefl.) 


THE     INSTITUTION     OF     ELECTRICAL 
ENGINEERS. 


Western  Centre. 

.Vlr.  A.  C.  McWhirtek,  chairman  of  the  Centre,  delivered  his 
uaugural  address  at  Cardiff  on  November  7th,  in  the  course 
)f  which  he  says  :  During  its,  as  yet,  short  existence,  the 
W'estern  Centre  has  maae  good  progress ;  commencing  in 
l'6Li  with  a  membership  of  "213,  we  have  now  reached  the  very 
satisfactory  total  of  4'21.  Nevertheless,  there  are  many  electrical 
jngineers  in  this  district  not  yet  members,  who  are  ehgibie 
'or  admission  into  one  os  other  of  the  various  grades.  Uur 
Jentre  is  increasing  its  activities  each  year,  and  f  would  sug- 
gest dividmg  the  Centre  into  two,  with  the  Bristol  Channel 
md  the  Kiver  Severn  as  the  dividing  line.  This  would  allow 
1.  greater  number  of  meetings  to  be  held  in  the  West  of 
England  and  Wales,  and  would  certainly  stimulate  local  inter- 
•st  in  the  Institution  meetings. 

With  regard  to  labour  problems  Mr.  McWhirter  says : 
•iurely  it  is  not  beyond  the  wit  of  man  to  devise  a  scheme  of 
irbitration  which  will  avoid  trade  upheavals?  Wages,  in 
nany  industries,  are  regulated  by  the  Board  of  Trade  returns. 
it  ia  a  hard  economic  fact,  however,  that  the  cost  of  living 
ivill  not  fall  until  wages  are  decreased.  The  alternative  to 
lecreased  wages  is  increased  production,  and  if  we  are  to 
naintain  our  position  as  an  export  nation  we  must  increase 
)ur  daily  hours  of  work.  We  shall  be  forced  back  to  our  pre- 
war hours  of  labour,  and  I  am  sure  that  with  very  little  extra 
>ffort  the  total  production  can  be  doubled.  We  must  not 
wholly  blame  the  workers  for  their  "  ca'  canny  "  policy,  for 
t  is  an  acknowledged  fact  that  the  majority  of  the  more 
ntelligent  and  highly  skilled  craftsmen  take  little  or  no  inter- 
!8t  in  the  affairs  of  their  unions,  with  the  result  that  these 
)rganisations  are  not  conducted  in  a  manner  beneficial  to  the 
ndustry  generally  and  the  workers  in  particular.  A  much 
■iroader  outlook  is  required  in  trade  union  matters,  and  it  is 
;he  duty  of  employers  and  all  others  in  authority  over  labour 
io  encourage  their  good  workers  to  interest  themselves  in 
the  affairs  of  their  union  much  more  than  they  have  in  the 
Dast.  Fi'oni  my  own  experience  of  district  and  national 
:auncils  for  the  electrical  contracting  trade,  the  feeling  of 
;onfidence  is  growing  stronger  at  each  meeting,  and  a  very 
narked  difference  can  be  observed  in  the  attitude  even  of  the 
jxtremists.  The  Whitley  scheme  is  good,  but  it  does  not  go 
ar  enough,  for  we  have  had  instances  of  the  finding  of  one 
iistrict  council  entirely  upsetting  those  of  another  council 
n  the  same  district. 

The  Electrical  Contractors'  Association  is  hopeful  that  in  the 
near  future  contractors  will  be  required  to  be  registered,  and  T 
)elieve  that  our  Institution  would  welcome  and  support  such 
t  reform.  The  Institution  would  possibly  be  the  body  author- 
sed  to  issue,  by  examination,  the  necessary  licence.  In  re- 
fiewing  the  position  of  the  contractors,  it  is  necessary  to 
•onsjder  the  question  of  supply  authorities  which  possess 
irading  powers.  While  it  is  often  the  case  that  such  a  depart- 
nent  can  undertake  the  work  for  a  low  price,  it  must  not  l>e 
issumed  that  this  is  a  proof  of  efficiency ;  more  often  it  ia 
inerely  a  matter  of  accounting.  I  am  absolutely  opposed  to 
.Tiunicipal  trading. 

Commercial  development  is  a  matter  which  is  exercising 
the  minds  of  many  of  us  just  now.  Success  can  only  be 
■ichieved  by  adjusting  and  co-ordinating  all  the  forces  in  the 
f-lectrical  industry  with  a  view  to  fashioning  an  efficient  busi- 
(less-gettinc  ni.Tchine.  The  v>re.sent  ack  of  sy.steni.  under  which 
«w  manufacturers  consider  anv  interests  other  than  their 
)wn,  is  largely  responsible  for  the  discontent  which  is  mani- 
I'est  in  every  direction.  The  manufacturers  should  meet 
md  discuss  with  the  wholesal.:rs,  retailers,  and  large  users, 
suggestions  which  would  assist  in  producing  efficient  appa- 
■•atus  at  a  price  which  would  tempt  the  user  to  purchase. 
The  supply  authorities  should  devote  attention  to  reducing  the 
;ost  of  power  to  a  point  which  will  make  it  a  necessity  to 
^very  one  on  their  mains.  They  should  evolve  a  scheme,  either 
ilone  or  in  conjunction  with  manufacturers  and  contractors, 
in  hire  out  the  more  expensive  anparatus.  The  wholesaler 
ihould  carry  sufficient  stock  for  all  the  usual  requirements 
md  keep  in  touch  with  the  newest  and  best  appliances.  The.se 
le  can  introduce  to  the  retailer  and  contractor,  who  in  turn 
ihould  assist  by  interesting   the  user.     Many  contractors  do 


not  realise  how  much  they  can  do  towards  the  development, 
not  only  of  tbeu-  own  businesses  but  of  the  whole  electrical 
trade.  i>ew  consumers  make  the  maximum  use  of  their  power 
and  lighting  installations  simply  because  they  do  not  reahse 
the  possibilities  of  electricity.  By  pointing  out  new  uses,  the 
contractor  will  help  the  consumer  in  the  efficient  running  of 
his  business;  at  the  same  time  he  will  be  promoting  the  sale 
of  additional  appliances  with  consequent  benefit  to  the  manu- 
facturer, the  wholesaler,  and  himself. 

■  The  technical  training  of  apprentices  is  an  urgent  problem. 
Restricting  the  period  of  instruction  to  the  evening  hours  i.s 
<liiite  unsuitable  for  the  average  boy ;  apprentices  should  re- 
ceive a  part  time  training  during  the  day  of  not  less  than  one 
\vholc  afternoon  a  week,  devoted  entirely  to  technical  instruc- 
tion. With  the  a.ssistance  of  our  Technical  College,  part  time 
training  was  started  in  Cardiff  last  session,  and  the  results 
have  been  highly  satisfactory.  It  is  the  duty  of  every  em- 
ployer to  see  that  the  electrical  profession  will  be  composed 
of  well  trained  craftsmen  who  will  do  us  credit. — we  must 
not  forget  that  these  boys  w'ill  some  day  form  part  of  their 
trade  union  and  possibly  become  leaders.  Many  firms — parti- 
cularly those  engaged  in  repetition  work — Hood  their  factories 
with  apprentices  and  employ  proportionately  few  journey- 
men, to  keep  down  production  costs.  It  is,  however,  impossible 
for  these  firms  to  absorb  all  the  lads  when  they  have  completed 
their  apprenticeships.  They  are  thus  thrown  on  the  world 
with  a  very  inferior  training,  for  it  is  well  known  that  factory 
trained   apprentices   do   not   receive  an    all-round  experience. 

The  time  has  now  come  to  standardise  certain  dimensions 
of  electric  motors  and  generators — particularly  the  small  and 
medium  sizes.  The  multiplicity  of  types  in  carbon  brushes 
and  brush-holders  is  another  continual  source  of  annoyance 
and  expense.  Standardisation  could  be  successfully  carried 
much  further  than  is  at  present  attempted. 

We,  in  common  with  other  industries,  are  undoubtedly 
passing  through  the  most  critical  period  in  our  experience. 
Many  well  informed  critics  are  of  opinion  that  the  present 
depression  in  the  trade  of  this  country  will  continue  and 
possibly  increase  during  the  next  three  or  four  years.  I  do 
not  believe  anything  of  the  kind  is  inevitable  in  our  business 
provided  we  can  institute  a  new  and  better  spirit  in  our  work, 
and  I  am  optimistic  enough  to  hope  that  before  my  term  of 
office  has  expired,  we  shall  have  passed  the  bottom  of  the 
curve  of  trade  depression. 

IhsCL'SSION. 

Mr.  W.  A.  Chamen  considered  that  standardisation  must 
be  adopted  by  all  manufacturers  if  real  economic  progress  was 
to  be  made.  New  housing  schemes  were  adopting  electricity 
for  domestic  purposes,  and  w-all  plugs,  switches,  etc..  should 
be  standardised  in  order  to  effect  interchangeability.  He 
agreed  with  Mr.  McWtirter's  views  on  labour.  A  way  must 
be  found  of  pulling  together ;  only  by  so  doing  could  things  be 
put  right. 

Prof.  Knox  was  keenly  interested  in  the  remarks  apper- 
taining to  the  training  of  apprentices,  and  the  scheme  intro- 
duced at  Cardiff'.  Considerable  opposition  had  been  offered  to 
similar  schemes  in  Lancashire,  not  only  by  the  employers, 
l>ut  also  by  local  education  authorities  and  the  workers.  The 
trade  unions  had  no  interest  in  their  members  being  trained 
technically.  The  employers  could  not  see  the  sense  of  it. 
In  Germany  in  1913  there  were  188.000  in  the  higher  techni- 
cal classes  taking  full  time  day  courses  exclusive  of  those  at 
the  universities  and  university  colleges;  in  this  country  the 
number  of  students  attending  technical  institutions  and  Uni- 
veisity  colleges  was  '2,784. 

Mr.  R.  H.  Ai.GER  considered  that  power  companies  and  muni- 
cipal authorities  had  to  look  for  their  load  largely  in  the 
homes  of  the  country,  and  it  was  up  to  the  contractor  to  make 
widely  known  the  apparatus  that  could  be  used  in  the  home. 
Contractors  had  not  received  in  the  past  the  support  they 
should  have  from  the  supply  authority  side.  He  agreed  with 
the  remarks   regarding    municipal    wiring;   it    did    not    pay. 

Mr.  Plevin  agreed  that  the  return  of  good  trade  conditions 
could  only  be  obtained  by  the  co-operation  of  both  sides.  He 
was  told  that  the  wages  of  the  labourer  was  35s.  per  week 
at  the  present  time.  He  refused  to  believe  that  that  was  ade- 
quate remuneration  for  any  man. 

Mr.  Rogers  said  that  the  proper  training  of  apprentices 
.ipii<'aled  to  him.  as  it  always  seemed  to  him  that  the  electrical 
fitter  never  had  a  proper  mechanical  training.  Regarding 
the  splitting  of  the  Centre,  he  was  sorry  the  suggestion  had 
been  made.  It  was  possible  that  South  Wales  would  benefit, 
but  the  West  of  England  would  suffer. 

Prof.  B.xcoN  said  the  division  of  the  Centre  was  a  matter 
on  which  finality  ought  to  be  reached.  Facilities  should  be 
afforded  the  Plymouth  meml>ers  for  attending  meetings, 
and  alternative  meetings  could  be  held  at  Bristol  and  Exeter. 

Mr.  Birr  agreed  with  the  sentiments  of  Prof.  Bacon  re- 
garding the  division  of  the  C<»ntre.  As  regarded  municipal 
trading  he  w'as  at  variance  with  Mr.  McWhirter.  Munici- 
palities should  have  showrooms.  In  Swansea  they  had  an 
understanding  with  the  contractors  which  worked  quite  satis- 
factorily, inasmucli  as  it  saved  the  contractors  the  trouble 
of  equipping  showrooms. 

Mr.  TTrr.HES  said  standardisation  was  of  supreme  importance 
in  connection  with  an  electrically-operated  colliery. 

Mr.   Nrw  reminded   ^^r.   McWhirter  that,  generally,  muni- 
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cipal  trading  accounts  were  carried  out  by  another  depart- 
ment. Co-operation  from  the  Contractors'  Association  was 
necessary  if  costs  were  to  be  reduced. 

Mr.  Stretton  considered  it  would  be  to  the  advantage  of 
all  concerned  if  two  distinct  Centres  were  created.  More  co- 
operation between  the  various  sections  of  the  industry  was 
needtil. 

Mr.  Tii.ASDEL  alluded  to  municipal  wiring,  saying  that  the 
financial  view  taken  by  Mr.  Mc\Vhirter  was  impossible.  He 
admitted  that  contractors  could  do  the  work  cheaper,  never- 
theless people  came  to  municipal  authoritios  feehng  more 
secure  of  getting  a  sounder  job ;  for  this  privilege  they  were 
willing  to  pay  an  extra  pound  or  two. 

Major  D.wiD  considered  the  standardisation  of  motors  was 
of  the  utmost  importance. 

Mr.  S.  T.  .A.LLEN  said  the  suggestion  of  splitting  the  district 
came  as  a  great  disappointment  to  him. 

Mr.  Ev.ANS  said  he  confirmed  what  Mr.  Teasdel  had  said 
regarding  municipal  wiring.  If  Mr.  McWbirter's  suggested 
registration  of  contractors  came  about,  it  would  matter  little 
whether  the  work  was  done  bv  the  contractor  or  the  author- 
ity. 

Mr.  McWhirter  in  reply  said,  regarding  the  splitting  of  the 
Centre,  that  they  had  to  consider  Swansea.  The  meetings 
already  held  there  were  most  encouraging  and  their  enthusi- 
asm was  great.  Finances  would  not  permit  of  Swansea  being 
a  sub-centre.  He  agreed  with  the  remarks  of  Prof.  Knox. 
Municipal  showrooms  could  be  worked  satisfactorily  both  to 
the  authority  and  the  contractor,  provided  the  authority  did 
not  pinch  all  the  trade.  The  whole  point  in  dispute  was  what 
was  a  fair  profit  to  the  authority  and  the  contractor,  when  a 
customer  was  introduced  bv  the  latter? 


OIL     ENGINES     AND     ELECTRICITY     SUPPLY. 


By  G.  porter,  A.M.IysT.C.E. 


(Abstract  of  paper  read  before  the  DusEL  Engine  Users' 

ASSOCUTION.) 

The  discussion   that  was  promoted  by  Mr.   Geoffrey   Porter's 
paper  on  the  function  of  the  heavy  oil  engine  in  connection 
with  the  general  supply  of  electricity,  at  the  October  meeting 
of    the    Diesel    Engine    Users'    Association     that    was    held 
at   the    Institution   of   Electrical    Engineers,    was    opportune 
in  view  of  the    consideration    that    is    being    given    by    the 
Electricity   Commissioners  to  variou.s  schemes  for  extending 
and  improving   the   general  supply   of  electricity   throughout 
the   country.       The   author   submitted   interesting   figures  of 
tabulated  working  costs,  including  capital  charges,  of  imder- 
takings  using  steam  plant,  or  heavy  'oil  engines,  or  a  combi- 
nation of  both,  and  in  each  case  he  showed  the  permissible 
purchase   price   payable  for  a    bulk   supply   from  an   outside 
source.      Curves  showing  total  trausmis.'^ion  losses  of  various 
mean   loads  and   power  factors,   permissible   purchase   prices, 
costs  per   kWh  of  alternative    methods    of     operating,    itc. 
accompanied  the  paper.       There  were  also  appendices  giving 
particulars  of   Diesel   engine   performances   at   actual    under- 
takings,  heavy    fuel    oil   engine    consumptions,    examples   of 
terms  offered  to  local  supply  authorities  lor  bulk  supply,  and 
the  estimated   costs  of  a  power   station  employing  heavy   oil 
engines.    Although  there  was  naturally  considerable  difference 
of  opinion  with  regard  to  the  merits  or  demerits  of  various 
systems  of  providing   for  a  supply  of  electricity  in   an   area 
under  varying   conditions,    it   was   generally     admitted    that 
there  could  be  no  case  for  complete  hidk  supphj — that  is,  for 
a,  system  of  supplying  in  bulk  throughout  the  country,  which 
would   entirely    eliminate  local    generating   stations  of    com- 
paratively small  power,  and  that  there  was  a  very  strong  case 
for  the  installation   of  heavy  oil   engine  plant  so   long  as  a 
good  supply  of  suitable  liquid  fuel  could  be  ensured.      One 
speaker,  who  had  had   experience   in   connection   with  about 
forty   electricity   supply    undertakings  equipped    with    Die.oel 
engines,  gas  engines,  steam  engines,  and  steam  turbines,  some 
of  which  were  taking  l)ulk  supplies,  referred  to  the  very  large 
number  of  cases  in  which  no  bulk  supply  could  compete  with 
the  local  generating  station.      He  felt,  as  others  did  also  at 
the  meeting,  that    bulk    supply    should     be    made    use    of 
wherever  po8.siblc,  and  even  perhaps  in  certain  cases  in  which 
at  the  moment  it  might  not  be  the  most  economical  way  to 
meet  the  irnmediatf  needs  of  an  undertaking,  but  that  every 
caec  nm.'-t  be  considered  on  its  own  merits.      He  added  that 
he  had   no  doubt  that   the   Electricity   Commissioners  would 
be  approachable  and  willing  to  hear  all  sides  of  any  question 
of   this  Kort.   and   he  felt   certain   that,   after  the  experience 
which  the  Commissioners  had  obtained  during  the  past  year, 
they  would  now  understand  the  many  difficulties  xnd   limi- 
tations of  bulk  supply,   and  that  anyone  with  a  good  case 
for  local  extensions  of  generating  plant  would  get  a  fair  hear- 
ing. 

Mr.  Porter's  stabiiients  concerning  the  great  development 
of  the  oil  supply  industry  and  the  ample  proportions  of  the 
oil  reserves  in  the  world  were  emphasised  by  several  speakers. 
Reference  was  made  also  to  the  possibility  of  oil  being  dis- 
tilled from  coal  on  a  larger  scale  in  the  future,  and  to  the 


successful  operation  of  Diesel  engines  during  the  war  peiiod 
on  tar  oil.  The  consideration  of  the  use  of  heavy  oil  engines 
to  an  increasing  extent  in  the  future  was  closely  Do.i'ul  up 
with  the  development  of  larger  units  in  which  so  much  pro- 
gress had  been  made  for  marine  work  dm-ing  the  last  few 
years. 

In  the  course  of  his  paper  Mr.  Porter  says,  inter  alia:  — 
The  dimensions  of  the  problem  of  the  future  production  of 
electricity  have  been  brought  within  their  practical  limita- 
tions, and  it  appears  probable  that  the  improvement  of  elec- 
trical distribution  will  be  sought  along  the  lines  of  develop- 
ment of  the  l)est  existing  resources.  Further  capital 
expenditure  on  a  large  scale  must  be  most  carefully  applied 
if  the  means  adopted  are  not  to  defeat  the  desired  end. 

It  is  not  suggested  that  the  heavy  oil  engine  is  the  best  form 
of  prime  mover  to  employ  in  any  and  every  situation.  I'^or 
the  present  he  confines  its  adoption  to  undertakings  of  moderate 
size  where  the  industrial  demand  is  not  large,  and  where 
units  not  greater  than  1,000  k\V  can  be  confidently  adopted. 
The  conservation  of  fuel  must  be  the  guiding  principle,  aLd 
the  use  of  coal  for  purposes  other  than  steam  raising  is  fire- 
shadowed.  The  power  production  of  the  future  appears  to 
lie  between  fuel  oil  and  coal  gas,  and  the  superior  portability 
of  oil  will  be  a  strong  factor  when  the  desirable  features  of 
either  are  equated.  The  production  of  mineral  oil  is  increas- 
ing very  rapidly.  Its  transport  from  overseas  becomes  a 
simpler  problem  month  by  month,  and  there  is  every  indica- 
tion that  the  supply  will  keep  pace  witb  demand.  The  Diesel 
engine  is  in  active  and  successful  commercial  application  in 
capacities  up  to  6,000  b.h.p.,  and  ratings  of  1,000  b.h.p.  per 
cylinder.  The  manufacturers  of  these  large  capacity  engines 
are  prepared  to  build  an  8-cylinder  Engine  up  to  10,000  b.h.p., 
and  have  actually  constructed  a  satisfactory  experimental 
engine  of  2,000  b.h.p.  in  one  cylinder.  One  of  the  most 
promising  directions  in  which  progre.ss  is  moving  is  the 
opposed  piston  construction.  Much  larger  capacities  per 
"line"  are  available  with  this  type  than  are  usual  in  the 
ordinary  design  of  Diesel  engine.  Even  more  promising  is 
the  heavy  oil  engine  of  the  regenerative  type  invented  by 
Mr.  W.  J.  Still,  in  which  the  highest  known  thermal 
efficiencies  are  achieved.  The  flow  of  heat  is  so  admirably 
controlled  that  there  seems  no  reason  why  very  large  powers 
should  not  be  obtainable.  The  conditions  are  such  that 
cylinders  may  be  rated  much  more  highly  than  is  at  present 
possible  in  engines  of  the  ordinary  Diesel  type.  A  6.000- 
b.h.p.  cylinder  is  said  to  be  a  practicable  possibility.  TTiis 
engine  has  also  been  designed  as  an  opposed  piston  engine 
with  good  results.  Briefly,  the  heavy  oil  engine  is  obtain- 
able commercially  in  capacities  up  to  6,000  b.h.p.  without 
undue  multiplicity  of  cylinders.  Such  a  capacity  will  be 
sufiicient  to  drive  an  electrical  generator  of  from  3,500  to 
4,000  kW. 

From  the  point  of  view  of  the  power  station  engineer  the 
paramount  advantage  of  the  steam  turbine  is  its  capacity  to 
concentrate  great  powers  in  comparatively  small  bulk  and 
weight.  The  influence  of  this  property  upon  capital  cost  has 
been,  until  recent  years,  great  enough  to  outweigh  the  com- 
paratively low  thermal  efficiency  of  the  steam,  cycle,  from 
coal  handling  plant  to  generator  coupling.  The  internal  com- 
bustion engine  must  show  thermal  efficiencies  so  good  that 
high  capital  cost  is  no  disadvantage.  In  general  this  con- 
dition is  satisfied.  ^  ^ 

The  capital  costs  of  the  steam  and  heavy  oil  engine  powejj 
station  are  at  present  roughly  in  the  ratio  of  5  to  7.  Thi^ 
proportion  stands  for  the  4-stroke  cycle  Diesel  engine  a.n^.  the 
steam  turbine  with  boilers  and  auxiliaries.  For  Diesel  engines 
of  the  '2-stroke  cycle  the  ratio  is  about  5  to  6.  And  for  the 
smaller  capacities  dealt  with  by  the  semi-Diesel  and  others 
oil  engines  the  proportion  is  about  2  to  1.  _  g 

On  the  operating  side  the  position  is  wholly  in  favour  <^ 
the  heavy  oil  engine.  An  average  thermal  efficiency  of  a 
steam  turbine  power  station  of  15,000  k\V  operating  at  a 
20  per  cent,  load  factor  is  from  7  to  8  per  cent.,  and  the  heat 
expenditure  per  kWh  lies  between  40.0<Hj  and  50,000  B.th.u. 
The  highest  cont<'mplated  overall  thermal  efficiency  under 
ordinary  operating  conditions  and  at  load  factors  exceeding 
50  per  cent,  is  not  above  20  per  cent.,  and  the  mote 
usual  efficiency  of  from  7  to  8  per  cent,  corresponds  to  aQ 
energy  production  of  from  500  to  600  electrical  units  per  ton 
of  coal  burnt.  i 

Thanks  to  the  economy  of  the  heat  cycle  adopted,  the  heavf 
oil  engine  provides  infinitely  better  results  for  a  tithe  of  thj 
trouble.  In  quite  small  power  stations  there  is  no  difliculty 
whatever  in  obtaining  overall  thermal  efficiencies  of  from  26 
to  29  per  cent,  under  ordinary  operating  conditions.  The 
lieavy  oil  engine  is  not  so  sensitive  to  load  factor  as  the 
steam  turbine  or  engine.  In  engines  operating  at  65  per 
cent,  plant  load  factor  one  ton  of  residual  petroleum  fuel  c^ 
will  produce  3,300  kWh  for  a  heat  expenditure  of  12/ 
B.th.u.  per  electrical  unit. 

In  many  instances  it  must  be  more  advantageous  for 
local  electricity  supply  authority  to  generate  locally,,  using 
heavy  oil  engines,  with  the  benefit  of  tlieir  high  efficiencr 
reflected  in  the  operating  costs,  than  to  purchase  in  bulk  froB 
an  external  authority  producing  energy  by  less  efficient  meaM 
and  transmitting  for  local  distribution  from  a  distance.  Thf 
indifferent  efficiency  of  production  is  aggravated  by  thi 
inevitable  loss  in  the  transmission  system,  a  loss  that  must  w 
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TOii.'jidered  in  fixing  the  purchase  price,  and  will  fall  upon  the 
local  distributing  authority. 

The  reply  to  this  criticism  is  always  in  terms  of  load  factor. 
In  some  miraculous  way  the  bulk  supplier's  best  possible 
efficiency  of  about  20  per  cent.,  reduced  to  a  mean  of  about 
1'2  per  cent,  at  the  purcha.ser's  switchboard,  according  to  dis- 
tance, will  enable  him  to  compete  with  the  '27  per  cent,  {a 
low  figure)  efficiency  the  prospective  purchaSer  can  obtain  by 
continuing  to  generate  locally  with  the  heavy  oil  engine. 

Will  the  50  and  GO  per  cent,  load  factors  so  frequently 
mentioned  as  the  bulk  suppliers'  perquisite  be  realised,  except 
iin  a  strictly  industrial  district ■.i— and  even  here  the  tendency 
towards  shorter  factory  hours  may  have  a  detrimoutal  effect 
In  a  neighbourhood  where  the  indu.stiial  demands  are  small 
the  bulk  supply  authority  will  probably  develop  a  peak  load 
corresponding  to  the  sum  of  the  jx'ak  loads  of  the  individual 
local  distributing  bodies.  The  price  of  a  bulk  supply  under 
such  conditions  might  readily  be  prohibitive. 

An  equally  important  consideration  with  regard  to  bulk 
supplv  is  capital  cost.  .V  wholesale  scrapping  of  sound,  even  il 
inefficient,  plant  would  involve  a  great  wa.ste  of  existing 
assets.  Whatever  may  be  the  inducement  to  purchase  in 
bulk,  the  abandoned  assets  and  their  annual  burden  on  the 
funds  of  the  local  undertaking  cannot  be  got  rid  of.  The 
crux  of  the  matter  is  not  so  much  what  price  the  bulk  supply 
authority  will  charge  for  energy,  but  how  much  the  lo'.'ul 
distiibutor  can  afford  to  pay  without  prejudicing  the  interests 
of  his  consumers. 

The  purchase  of  the  whole  or  part  of  the  requiremeqts  of 
a  local  supply  authority  is  not  justifiable  on  economic 
grounds.  It  is  less  expensive  for  the  local  body  to  generate 
locally,  and  by  doing  so  with  the  use  of  the  heavy  oil  engine 
as  the  prime  "mover  the  interest  of  the  consumer  is  safe- 
guarded. 

There  are  fashions  in  engineering  matters  just  as  m  other 
worldly  things,  and  fashions  are  very  difficult  things  to  with- 
stand, kt  present  we  have  the  fashion  of  the  "  big  set  " 
.swollen  to  such  proportions  that  its  habitat  is  too  small  for 
its  activities.  Many  small  and  medium  undertakings  will 
further  their  interests  much  better  by  adopting  a  fashion 
more  suited  to  their  conditions,  in  the  form  of  the  heavy  oil 
engine. 


TELEPHONE     LINE     WORK     IN     THE 
UNITED     STATES. 


Discussion  at  Newcastle-on-Tyne. 
At  a  meeting  of  members  of  the  North-Eastern  Centre  of  the 
Institution  of  Elkctrical  Engineers,  at  Newcastle-on- 
Tyne,  on  November  14th,  Mr.  E.  S.  Byng  read  his  paper  on 
the  above-named  subject  (see  Elec.  Rev.,  November  2.5th). 
Mr.  .J.  R.  M.  Elliott,  in  opening  the  discussion,  said  the 
author's  information  was  possibly  that  for  which  many  of 
them  had  been  waiting  for  some  time.  The  climatic  con- 
ditions existing  in  this  country  were  so  different  from  tho.se 
in  America  that  it  had  generally  been  regarded  as  necessary 
to  have  a  higher  standard  of  constructional  development  for 
English  plant,  and  what  had  been  shown  on  the  screen 
seemed  to  bear  that  out.  Before  the  war  the  record  of  the 
U.S.A.  with  regard  to  the  use  of  mechanical  appliances  was 
very  good,  especially  in  connection  with  the  construction  of 
line  work  and  cable  laying.  The  use  of  those  apphances  had 
been  developed,  but  he  had  hardly  been  prepared  to  hear 
the  records  that  the  lecturer  had  submitted.  One  factor 
that  must  ha\e  contributed  largely  to  the  developujent  of 
those  mechanical  appliances  was  the  low  cost  of  petrol,  but 
that  was  no  reason  why  they  should  not  try  the  experiment 
of  making  use  of  some  of  them  and  ascertain  the  relative 
costs  compared  with  America,  but  it  must  not  be  forgotten 
that  the  cost  of  production  was  a  vital  factor.  In  America 
the  cost  of  petrol  and  machinery  w-as  low,  and  charges  for 
wages  and  salaries  were  high ;  generally,  the  reverse  was  the 
case  in  this  country,  so  that  one  could  not  jump  to  a  con- 
clusion as  to  the  efl'ects  of  such  a  change  of  methods.  Regard- 
ing the  use  of  American  technical  terms  and  words,  he 
thought  the  author  would  have  done  well  had  he  appended 
a  glos,?ary  of  them  and  their  English  equivalents.  Passing 
nn  to  details,  regarding  the  possibility  of  manufacturing  and 
using  a  No.  27  B  and  S  gauge  cable  (3i  lb.),  he  did  not 
think  there  would  be  any  difficulty  in  drawing  it,  but  in 
other  operations  there  might  be  a  tendency  to  break,  and 
there  might  be  a  difficulty  in  jointing.  He  would  not  care 
to  have  h.p.  lines  mounted  on  poles  bearing  telephone 
wires.  In  this  country  motor-cycles,  with  adapted  eide-cars. 
were  found  most  useful.  Theie  had  been  in  contemplation 
the  construction  of  a  .'^-ton  lorry,  fitted  for  ciin.struction.il 
purposes,  but  the  difficulty  had  been  to  carry  ladders  suit- 
llhle  for  their  requirements.  ' 

Mr.  G.  W.  Willis  thought  American  engineers  ehow-ed 
great  foresight  in  making  provision  for  development.  The 
American  nation  had  shown  great  perspicacity  in  its  use  of 
the  telephone,  and  if  the  telephones  in  this  country  were 
supported  by  the  public  as  was  the  case  in  the  States,  then 


they  could  make  a  much  better  show.  They  seemed  to  have 
a  lot  to  learn  from  the  Americans,  but,  at  the  same  time, 
much  of  their  work  appeared  to  be  very  rough  and  crude. 
Were  there  no  mischievous  boys  in  America? — because 
the  plant  was  so  clo.se  to  the  ground  that  it  woulu  not 
last  a  week  in  England.  He  imagined  that  the  reason  that 
there  were  not  frequent  break-downs  of  line  was  that  the 
sjian  of  the  lines  was  so  .short. 

Mr.  VicRNiEK  had  no  idea  that  cables  of  the  size  mentioned 
had  been  erected  as  aerials.  The  problem  with  which  he 
had  to  deal  was  different  from  that  of  the  post  office,  to 
which  reference  had  been  made;  it  was  to  carry  telephone 
cables  on  overhead  transmission  lines,  and  they  devised  a 
system  of  hangers  of  leather  with  a  clip  which  had  proved 
quite  satisfactory. 

Mr.  F.  G.  C.  B.\Li)wiN  said  that  while  it  must  be  admitted 
that  the  telephone  had  been  developed  in  America  by  a  high 
standard  of  technical  skill  and  commercial  enterprise,  it 
should  not  be  forgotten  that  a  good  deal  of  pioneer  work 
was  done  here.  He  had  been  under  the  impression  that  the 
us  of  antimony  as  an  alloy  with  lead  for  cable  sheaths  was 
experimented  with  some  years  ago,  and  that  in  view  of  the 
tendency  to  brittleness  which  the  use  of  antimony 
engendered  the  matter  had  been  dropped.  That  difficulty 
h;id  apparently  been  got  over.  The  advantages  of  aerial 
ealile  that  Mr.  Byng  mentioned  were  much  more  applicable 
to  .American  conditions  than  to  British  ones.  During  the 
period  from  1900  to  1911  a  large  amount  of  dry-core  lead- 
c(jvered  cable  w-as  erected  in  this  country.  A  good  deal  of 
it  had  been  recovered,  and  examination  revealed  the  fact 
that  even  the  comparatively  soft  pig-skin  slings  had  caused 
serious  indentations  in  the  lead',  and  incidentally  that  crystal- 
lisation of  the  lead  sheath  appeared  to  be  fakly  general.  He 
was  particularly  interested  in  the  method  described  for  lead- 
ing-in  cables  at  exchanges;  it  was  certainly  flexible.  So  far 
as  he  knew  the  leading-in  arrangements  adopted  at  the 
Victoria  Exchange  in  London  were  superior  to  any  that  had 
hitherto  been  employed  in  this  country.  Instead  of  carrying 
*he  cables  along  the  walls  of  the  chamber  they  were  carried 
along  an  iron  racking  running  from  end  to  end  of  the 
cable  chamber  beneath  the  main  frame,  and  provision  was 
made  on  the  rack  for  any  necessajy  crossing  of  cables.  Re- 
ferring to  the  boiling-out  process  in  conjunction  with  woven- 
cotton  sleeves,  he  "nas  not  satisfied  personally  that  the  pro- 
cess was  all  that  was  claimed  for  it.  His  experience  had 
not  been  that  superior  insulation  could  be  absolutely  relied 
upon  by  the  adoption  of  that  process  in  preference  to  any 
other.  The  reason  was  not  apparent,  but  was  probably  due, 
either  to  a  lack  of  appreciation  of  the  requisite  temperature, 
or  to  want  of  experience  on  the  part  of  the  jointer  in  apply- 
ing the  wax. 

Capt.  Gascoigne,  referring  to  the  statement  that  1.500  pairs 
of  wires  were  included  in  one  cable,  suggested  that  that  num- 
ber was.  possibly,  too  great  because  of  the  serious  trouble  in 
ca.se  of  breakdown. 

Brief  remarks  w-ere  also  made  by  Messrs.  Simpson  and 
Gilpin. 


The  Cost  of  'Wiring  Installations. — In  the  course  of  in- 
quiries made  by  Mr.  Scott  Moncrieff  in  connection  with  the 
work  of  the  Electrical  Development  Association  on  unemploy- 
ment in  the  electrical  industry,  he  ascertained  that  there  was 
a  strong  feeling  amongst  wiring  contractors  that  a  reduction 
in  the  cost  of  wiring  would  result  in  a  material  stimulation 
of  business  with  a  corresponding  reduction  of  unemployment. 
Opinions  differed  a.s  to  the  reduction  necessary,  but  it  ap- 
peared to  be  generally  agreed  that  from  20  to  33  per  cent, 
would  go  a  long  way  towards  inducing  potential  customers  to 
have  their  premises  wired.  Many  of  the  latt^^r  were  anxious 
to  obtain  a  supply  of  electricity,  but  were  definitely  holding 
back  on  account  of  the  high  prices  current.  A  few  contractors 
held  that  a  reduction  of  50  per  cent,  would  be  necessary  to 
bring  about  the  desired  result.  Where  the  cost  of  wiring 
was  round  about  .'H.5s.  a  point,  business  was  dull,  but  where  the 
price  was  25s.  to  30s.  a  point  the  contractors  were  fully  occu- 
yiied,  and  all  new  premises  w-ere  being  conncet<?d  to  the  mains, 
w-hilst  some  were  being  changed  over  from  gas  hghting.  It  wDvS 
pointed  out  that  the  cost  of  labour  was  the  chief  obstacle,  and 
that  a  fair  proportion  of  the  desired  reduction  should  come 
from  that  quarter.  "Small  men,"  who  did  their  own  wiring, 
i-nulcl  quote  lower  prices  than  the  larger  contractors,  and  were 
getting  work  to  ilo.  whilst  contractors  w-ere  reducing  their 
staffs.  The  high  cost  of  motors  was  also  deterring  would-be 
liowor  consumers  from  adopting  electricity.  Another  adverse 
factor  was  the  cost  of  laying  distributing  mains.  The  reduc- 
tion th.it  had  already  taken  place  in  the  cost  of  -niring  had 
m:it<^rially  improved  the  demand  for  connections. 

Photographing  London  by  Night. — Messrs.  Path^  Fr^res, 
the  w-ell-known  kinematograph  firm,  have  taken  the  first 
of  a  stories  of  night  phot<igraphs  of  Ijondon  buildings  and 
monuments.  The  apparatus  was  mounted  on  four  lorries.  Two 
of  thesi'  boro  generating  sets,  and  two  carried  three  1.000.0(X> 
c.p.  "  Sunlight  "  arcs  each.  Among  other  edifices  photo- 
graphed was  the  tower  carrying  "  Big  Ben." 
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CYC-ARC"    AUTOMATIC     ELECTRIC    WELDING. 


By  L.  J.  STEELE,  M.I.E.E.,  and  H.  MARTIN.  A,M1.E.E. 


{.Uislract  of  paper  read  at  the  Institi'TION  oi'   El.i:cTiii»\L  Enuineeks.) 


The  problem  of  welding  electiically  by  direct  means  two 
pieces  of  metal  of  widely  ililtereut  tactions  has  hitherto 
iiiuamed  unsolved,  and  the  weldmg  of  dissimilar  metals  of 
widely  (liflereut  melting  points,  such  as  brass  and  eteel,  has 
been  considered  impossible.  The  "  Oyc-arc  "  process  of  auto- 
matic electric  weklmg  has,  however,  solved  these  problems, 
and  it  is  believed  that  the  system  (which  has  already  been 
illustrated  and  described  in  this  journal*)  is  unique  on  account 
of  the  fact  that  metals,  dilfenug  both  in  size  and  quality,  can 
be  automatically  welded  together  as  the  result  of  a  smgle 
operation  of  an  ordinary  bell  push,  by  the  consequent  heating 
oi  only  the  metal  parts  to  be  weldeil,  without  using  an  elec- 
trode or  any  tlux. 

The  process  was  developed  to  save  labour  when  attaching 
small  screws  or  studs  to  ships'  plates  to  carry  the  supporting 
clips  of  electric  cables  and  fittings,  and  the  advantages  of 
domg  so  without  perforating  the  bulkheads  or  decks  is 
obvious;  it  is  the  only  known  successful  method  of  doing  so. 
In  1918  a  light  magnetic  stud  holder  was  constructed  to  retain 
the  stud  accurately  in  position  upon  the  iron  or  steel  plate 
while  it  was  being  welded  thereon,  thus  eliminating  one 
operator.  Instructions  were  then  received  at  Portsmouth 
Dockyard  from  the  Admiralty  that  apparatus  should  be  made 
in  accordance  with  proposals  submitted  (by  members  ot  the 
dockyard  stall)  of  what  was  named  a  "  semiautomatic  device 
for  stud  welding."  This  apparatus,  which  was  intended 
primarily  for  the  welding  of  iron  or  steel  studs  or  screws  to 
iron  or  steel  plating,  consisted  of  a  pair  of  pot  magnets  sup- 
porting, but  insulated  from,  a  stud  holder  attached  to  a 
plunger,  the  latter  being  movable  against  the  pressure  of  a 
spring,  and  fitted  at  one  end  with  an  insulated  striking  knob. 
Ihe  apparatus  was  to  be  fixed  in  position  for  the  stud  to  be 
welded  by  simply  energising  the  magnets.  Then,  with  the 
spring  holding  the  stud  out  of  contact  with  the  plate,  it  was 
intended  that  the  knob  at  the  end  of  the  plunger  should  be 
struck  to  overcome  the  action  of  the  spring,  momentarily 
bringing  the  stud  in  contact  with  the  plate,  and  also  closing 
the  welding  circuit.  The  stud,  after  momentarily  touching 
the  plate,  would  be  released  and  at  once  forced  out  of  contact 
by  the  action  of  the  spring,  thereby  drawing  an  arc.  After 
ail  interval  of  time  the  moiten  stud  was  to  be  forced  against 
the  adjacent  molten  plate  by  again  pressing  the  knob  of  the 
plunger,  thereby  welding  the  stud  to  the  plate,  the  current 
m  the  main  circuit  through  the  stud,  weld,  and  plate, 
being  finally  switched  off.  'Phe  three  variables  which  had  to 
be  correctly  adjusted  in  order  to  obtain  even  apparently  satis- 
factory welds  were  ;  the  amount  of  current  through  the  arc, 
the  length  of  the  arc  upon  striking,  and  the  length  of  time  it 
had  to  be  maintained  before  making  the  weld.  Obviously, 
one  or  more  of  these  factors  must  vary  for  every  different  size, 
shape,  and  material  of  stud  and.  in  view  of  the  extremely 
short  time  during  which  it  was  necessary  to  maintain  the  arc, 
it  was  found  that  considerable  accuracy  in  all  the  above  three 
factors  was  necessary  to  secure  even  moderately  good  results, 
and  an  automatic  timing  and  control  system  yielded  important 
improvements  in  uniformity  in  the  resulting  welds. 

The  necessity  of  centralising  the  arc  as  much  as  possible 
throughout  the  entire  period  of  operation,  and  also  the  desira- 
bility of  forming  an  enlarged  crater  of  molten  metal  in  the 
plate  into  which  the  stud  end  is  to  be  inserted  have  been 
met  by  the  use  of  a  ball-ended  stud.  The  length  of 
arc  that  is  just  sufficient  to  enable  the  arc  to  be  uni- 
formly and  reliably  struck  and  maintained  is  1/16  in.  The 
means  of  efi'ectiug  the  desired  adjustment  at  the  welding  tool 
is  shown  in  fig.  1.  The  method  is  simply  to  screw  down 
the  adju.sting  head  (3.5)  until  the  plunger  (3(5)  just  comes  into 
contact  with  the  solenoid  core  (31).  As  the  plunger  (36)  pro- 
jects beyond  the  adjusting  head  (38)  by  exactly  1/16  in.  this 
win  determine  the  exact  length  of  arc  which  is  struck  when 
the  solenoid  is  energised.  \  limiting  device  (29)  indicates 
when  it  is  necessary  for  the  position  of  the  solenoid  and  acces- 
sories to  be  adjusted  relative  to  the  plate  by  means  of  the 
adjusting  screws  and   nuts   (1)  and    (6). 

In  consequence  of  improvements,  completely  successful 
reaults,  both  in  operation  anu  in  welding,  were  achieved,  and 
welds  thus  obtained  exceeded  our  best  anticipation,  both  in 
quality  and  in  uniformity.  It  was  in  fact  found,  as  the  result 
of  careful  tests,  that  the  strength  of  the  weld  actually 
fxcecdcd  tliat  of  the  stud  itself. 

Although  for  a  long  time  after  succeBS  was  obtained  we 
lielieved  this  welding  process  to  be  entirely  new,  we  have 
Hince  found  that  the  fundiuiiental  method  was  discovered  and 
presumably  used  in  about  1890,  but  with  hand  instead  of 
automatic  operation  and  control  of  the  time-period  of  the  arc. 
It  is  evident,  therefore,  that  the  apphcation  of  automatic 
timing  by  means  of  electrical  control  is  the  principal  feature 
of  our  invention,   the  lack  of  which  feature  prevented  this 


effective  welding  process  from  being  developed  and  utilised  at 
least  '20  years  ago. 

.Additions  to  and  modifications  of,  the  apparatus,  were  next 
made  by  means  of  which  the  liming  apparatus  was  started 
and  stopped,  and  the  whole  .sequence  of  operations  required  to 
make  a  weld  elVocted  by  simply  pressing  an  ordinary  bell- 
push  attached  to  the  welding  tool.  This  important  improve- 
ment, though  really  of  quite  a  simple  nature,  is  best  under- 
stood liy  reference  to  fig.  2. 

The  difficulties  in  welding  steel  and  iron  studs,  as  compared 
with  those  made  of  naval  brass,  at  this  stage  of  development 
iiece.ssitated  further  expermients  with  a  view  to  finding  some 
methoii  or  apparatus  which  would  satisfactorily  weld  such 
studs.  However,  satisfactory  welds  of  the  type  in  question 
can  only  be  secured  by  returning  the  stud  to  the  plate  under 
powerful  and  sustained  pressure,  and  we  therefore  designed 
a  tool  which  returned  the  stud  to  the  plate  under  the  action 
of  compressed  air  admitted  into  a  cylinder,  the  piston  of 
which  was  attached   to  the  stud-holder  of  the  welding  tool. 


Section  elevation 


Fig. 


1.— Sectional  Elevation  and  Plan  of  "  Gyc-Arc  " 
Welding  Tool. 


'  Elec.  P.ev.,  September  30th,  1921;  p.  432. 


which  showed  that  our  theories  were  correct,  and  that  satis- 
factory welds  of  steel  or  iron  to  other  metals  could  be  obtained 
with  it. 

We  have  since  clas.sified  the  two  kinds  of  welding  apparatus 
as  Ty'pe  A  and  Type  B,  the  former  being  essentially  a  port- 
able type,  having  a  weldmg  tool  provided  with  hold-on  mag- 
nets and  spring  replacement  of  the  stud-holder  plunger,  and 
the  latter  being  a  fixed  or  shop-tool  type,  the  welding  tool 
being  attached  to  a  .slidable  spindle,  such  as  that  of  an  ordin- 
ary post  drill,  and  being  connected  to  a  compressed-air  supply 
through  an  electrically-operated  valve,  in  order  to  replace  the 
stud  against  the  plate  under  air  pressure. 

Our  latest  form  of  timing  and  control  ai)paratus,  common 
to  both  the  above-mentioned  types  of  apparatus,  is  driven  by 
means  of  a  very  powerful,  double-spring  motor,  has  a  gravity- 
loaded  vertical  plunger  contact  for  its  main  involute  c^m, 
and  is  provided  with  a  uniformly  divided  and  clearly  marked 
timing  dial  and  accessories,  which  can  be  simply  and  instan- 
taneously  adjusted  to  ensure  that   the  apparatus  will  accu- 
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lately  laiiiutain  tlie  arc  for  any  [jeriod  of  time  between  0.1 
and  3.0  seconds,  variations  of  0.01  second  being  readily  obtain- 
able. The  simple  and  accurate  time  adjustment  is  secured 
because  the  rotation  of  the  marked  dial  causes  the  rotation  of 
a  spindle,  to  one  end  of  which  is  attached  a  cam,  which  regu- 
lates and  limits  the  lowest  position  of  the  main  plunger  con- 
tact of  the  apparatus  relative  to  the  main  involute  cam.  The 
cam  in  question  being  of  similar  shape  to  the  main  involute 
cam.  if  the  main  plunger  contact  is  noimally  allowed  to  drop 
to  a  low  position,  it  will  makf  contact  with  its  own  involute 
cam  proportionately  earlier  than  if  retained  normally  in  a 
higher  position,  thereby  increasing  the  arcing  period.  In  its 
upper  or  zero  position,  although,  as  the  result  of  the  opera- 
tion of  the  timing  apparatus,  the  main  contactor  closes 
momentarily,  the  arc-striking  solenoid  is  not  energised,  for 
the  simple  reason  that  the  stud-holder  solenoid  is  short- 
circuited  at  the  moment  the  contactor  control-coil  circuit  is 
closed. 

This  improved  timing  and  control  apparatus  has  so  far  quite 
justified  itself.  The  period  of  each  complete  rotation  of  the 
cam  spindle  of  this  improved  apparatus  is  7  .seconds.  In 
cases,  however,  of  the  use  of  the  "  Cyc-Arc  "  apparatus  con- 
tinuously and  rapidly  on  one  particular  class  of  job  which 
requires  a  practically  uniform  time  period,  a  much  cheaper 
and  simpler  timing  and  control  appartus  can  be  provided,  so 
designed  that,  instead  of  each  operation  of  the  timing  appa- 
ratus occupying  a  7-second  period,  the  arc  strikes  practically 
instantaneously  when  the  push-button  is  pressed,  the  total 
time  period  of  this  form  of  direct-acting  timing  device  being 
practically  the  same  as  that  of  the  arc. 

About  400  welds  can  be  made  with  the  timing  device  with- 
out re- winding  it. 

The  Type  A  portable  apparatus,  as  now  constructed  com- 
mercially, consists  of  two  main  parts,  viz.,  the  controller  and 
the   welding  tool.     The   former  comprises  :  — 


device  is  then  .•>et,  after  which  a  single  action  of  the  bell-push 
starts  the  timing  and  control  apparatus,  thereby  making  the 
welds.  The  cams  of  the  tiuiing  and  control  apparatu.s  stop 
automatically  in  exactly  the  same  position  relative  to  the  con- 
tact fingers  as  that  from  which  they  started.  The  weld  having 
been  made  the  tool  is  removed  from  the  surface  (to.  which  it 
is  attached  by  the  magnets)  l)y  opening  the  tumbler  switch 
and  withdrawing  the  tool  from  the  etud,  which  remains 
welded  in  position. 

The  welding  tool  can  be  taken  to  any  position  where  the 
work  has  to  be  performed.  The  entire  equipment  can  be  trans- 
ported by  two  men,  the  welding  tool  it.self  being  readily  and 
conveniently  handled  by  a  single  operator,  its  weight  being 
under   20  lb. 

The  value  of  the  current  required  with  a  given  time-setting 
depends  to  a  certain  extent  upon  the  time  during  which  the 
arc  current  is  maintained,  and  vice  vena,  but  there  is 
a  substantial  range  for  adjustment,  throughout  which  range 
no  seriously  deleterious  effects  on  the  welds  need  be  antici- 
pated. The  approximate  range  of  arc-current  adjustment  is 
between  200  and  .500  amperes,  with  a  100-volt  supply. 
Currents  of  air  (such  as  those  in  draughty  passages)  may 
cause  the  welding  arc  to  be  tlown  to  one  side,  if  not  actually 
extinguished.  The  hold-on  magnets  of  the  welding  tool  are 
provided  with  an  adjustment  to  allow  of  the  tool  being  readily 
adapted  and  fixed  to  uneven  or  curved  surfaces. 

A  fixed  type  of  welding  tool  has  recently  been  constructed 
for  u.se  with  the  type  A  apparatus  to  fit  any  kind  of  light  post- 
drilling  machine.  This  adaptation  already  promises  to  have  a 
wide  field  of  application  in  engineering  shops  for  light  work. 

The  Type  B  electro-pneumatics  set  also  comprises  the  con- 
troller and  welding  tool  with  arrangements  for  the  supply  of 
compres.sed  air.  The  welding  tool,  fig.  4,  consists  of  a  com- 
bined solenoid  and  air  cylinder  th.it  is  intended  to  be  attached 
to,  though  insulated  from,  the  spindle  of  a  drilling  or  other 


Fig.    2. — Connections   of    Poht.4ble   Welder. 

(1)  Automatic  timing  and  control  apparatus.  (2)  Marble 
connecting  and  regulating  panel.  (3)  Adjustable  reactance. 
(4)  Non-inductive  resistance.  (5)  Carbon-filament  lamp  resist- 
ance. (6)  Resistance  coils  for  current  regulation,  with  sup- 
ports and  insulators.  (7)  .Automatically-operated  electric  con- 
tactor. The  nichrome  resistance  coils  may  be  arranged  either 
in  series  or  in  parallel,  or  practically  in  any  combination 
thereof,  so  that  large  variations,  both  in  the  current-carrying 
capacity  and  in  the  ohmic  resistance  of  the  coils,  can  be 
obtained,  thus  permitting  of  a  wide  range  of  adjustment  for 
welding  purposes.  To  supply  a  controller  for  much  larger 
work  the  only  modifications  necessary  in  the  standard  con- 
troller are  the  substitution  of  a  contactor  of  greater  capacity 
and  an  increase  in  the  size  of  the  main  connecting  leads. 
Provision  is  made  for  the  connection  of  two  welding  tools  if 
it  is  desired  to  double  the  output  of  a  single-controller  set, 
which  two  tools  are  operated  on  our  dual-control  system. 
Pig.  2  shows  the  cnnuectioas  of  the  commercial  Type  A 
apparatus,  which  is  designed  for  operation  from  ordinary 
direct-current  welding  .supply  mains,  and  only  very  slight 
modifications  are  necessary  to  make  it  suitable  for  any  volt- 
age between  60  and  100.  The  normal  current-range  is  from 
200  to  5iX)  amperes,  according  to  the  size  of  the  stud  or  other 
fitting  to  be  welded.  The  actual  energy  consumed  per  weld, 
however,  is  extremely  small,  the  usual  duration  of  the  welding 
current  being   about   1    second. 

The  apparatus  will  .satisfactorily,  weld  naval  brass  or  man- 
ganese-bronze studs  of  good  quality  up  to  i  in.  diameter  on 
to  brass,  manganese-bronze,  iron,  or  steel  of  practically  any 
thickness,  and  also  on  to  galvanised  iron  or  steel.  Once  the 
apparatus  has  been  set  up  for  a  particular  size  of  stud  or 
fitting  its  operation  is  pi-actically  automatic,  and  it  can  he 
worked  by  semi-skilled   labour. 

Tlie  ojierations  necessary  for  making  n  weld  (after  the  con- 
troller and  the  surface  on  which  the  weld  is  being  made  have 
been  connected  to  the  supply  mains)  are  as  follows  :  the  stud 
or  other  fitting  to  be  welded  is  first  placed  in  the  holder  of 
the  welding  tool,  and  the  latter  is  secured  in  the  desired 
position  by  means  of  the  hold-on  magnets.    The  arc-limiting 


Fig.  3.— Connections  of  ElectroJ'nedmatic  Welder. 

suitable  machine,  which  has  to  be  sufficiently  rigid  to  w'ith- 
stand  the  powerful  thrust  exerted  by  the  piston  of  the  weldiug 
tool  when  subjected  to  the  maximum  an-  pressure  which  can 
be  suppUed.  The  size  of  welding  tool  shown  will  deal  with 
work  requiring  current-s  up  to  1,5(J0  amperes,  and  for  elec- 
tricity supply  purposes  a  motor-generator  such  as  that 
described  later  will  be  used. 

The  air-supply  "required  careful  consideration,  because  the 
quantity  needed  is  so  small ;  the  maximum  amount  of  com- 
pressed au-  required  per  minute  will  be  less  than  0.05  ch.  ft. 
The  compressor  is  of  the  motor-driven  tire-iuflator  type,  which 
keeps  fully  charged  an  air  receiver  interposed  between  it  and 
the  welding  tool,  the  maximum  pressure  being  150  lb.  per 
sq.  in. 

Pig.  3  shows  the  connections  of  the  Type  B  apparatus. 

The  use  of  the  apparatus,  modified  to  operate  on  the  dual- 
control  system,  enables  its  output  of  work  to  be  doubled,  with 
only  about  a  25  per  cent,  increase  in  the  cost  of  apparatus, 
and  without  any  appreciable  increase  in  the  size  or  cost  of 
the  welding  supply  plant.  The  single  controller  is  fitted  with 
a  pair  of  solenoid-oiierated  discriminating  switches,  as  well 
as  with  an  additional  contactor,  non-inductive  resistance  and 
accessories,  as  compared  with  a  controller  for  a  single-operator 
set.  The  discriminating  switches,  which  are  oi^erated  by  the 
ordinary  action  of  the  push-button  control  on  the  welding 
tool,  permit  of  a  welding  operation  being  elTected  by  only  one 
welding  tool  at  a  tune,  during  which  operation  the  other  tool 
is  completely  and  automatically  isolated,  and  thus  put  out  of 
action.  The  hold-on  magnets  of  the  welding  tools  are.  how- 
ever, quite  unaffected  by  this  arrangement.  Owing  to  the 
extremely  short  overall  time  required  to  make  each  weld.  viz.. 
7  seconds,  compared  with  the  time  taken  to  remove  the  weld- 
ing tool  after  the  completion  of  the  weld,  and  to  replace  it  in 
another  position  with  a  fresh  stud  in  the  holder  ready  for 
welding,  two  operators  can  use  two  welding  tools  alternately 
on  the  dual-control  system,  without  delaying  or  interfering 
with  one  another  in  any  way,  and  thus  make  double  the 
number  of  welds  possible  with  a  single -operator  equipment; 
this  enables  two  operators  to  work  at  the  rate  of  from  80  to 
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100  welds  per  hour  with  the  portable  apparatus,  and  at  a 
rate  of  over  300  welds  per  hour  with  the  tixed  machine  adap- 
tion of  the  welding  tools. 

The  successful  results  obtained  are  due  mainly  to  the 
method  of  autoniiitii,-  control  and  accurate  timing  of  the  cycle 
of  operations,  and  it  has  been  possible  to  draw  up  a  table  of 
the  adjustments  of  current  and  timing  necessary  for  the  weld- 
ing of  dilft  rent  se<.-tions  to  varying  thicknesses  of  plates,  and 
also  with  relation  to  the  welding  of  difl'ercnt  metals.  Per- 
fect wolds  can  be  obtained  between  naval  lirass  or  manganese- 
bronze  studs,  and  steel,  iron,  or  brass  plat<'s.  Equally  satis- 
factory welds  are  obtained  if  the  iron  or  steel  is  galvanised, 
provided  that  the  zinc  deposit  is  not  unduly  thick.  Sur- 
prisingly good  and  strong  welds  can  also  be  made  with  brass 
tubes  on  to  steel  plates,  and  the  latter  may  be  less  than  30 
mils  in  thickness.  Excellent  welds  can  also  be  made  on  to 
spring  steel.  When  welding  bra.ss  tubes  3/16  in.  in  diameter 
on  to  steel  plates  about  0.03  in.  thick,  the  time  dming  which 
the  arc  is  maintained  is  only  0.1  second.  .\n  action  which 
contributes  materially  towards  the  strength  of  the  weld  takes 
place  when  welding  such  tubes.  'ITie  molten  brass  rises  into 
the  interior  of  the  tube  at  its  base  and  forms  a  solid  section 
for  an  appreciable  height. 

Another  valualde  application  of  the  process  is  for  the  tip- 
ping of  machine  tools.  Welds  obtained  are  extremely  reliable 
and  satisfactory.  It  is  necessary,  however,  to  anneal  the  tool 
as  soon  as  possible  after  tipping  before  attempting  to  grind 
or  work  on  it  in  any  way. 

The  great  strength  of  the  welds  obtained  by  this  process  of 
welding  led  to  the  conclusion  that  this  might  reasonably  be 
attributed  to  three  causes:  (1)  Absence  of  oxides  in  the  weld. 
(2)  Extremely  local  heating  in  the  region  of  the  weld.  (3) 
Penetration  (in  each  direction)  of  the  metals  to  be  welded. 
Since  then,  by  the  aid  of  micro-sections  at  a  magnification 
of  50  diameters,  the  above  conclusions  have  been  definitely 
confirmed. 

It  would  appear  that  the  effect  of  heating  does  not  extend 
for  more  than  0.8  in.  from  the  weld.  There  are  also  indica- 
tions of  a  fused  mixture  on  each  side  of  the  weld  to  a  depth 


Fio    4. — "  Cyc-.\RC  "   Electro-Pnromatic  Stod   Welder. 

of  about  0.01  in.,  but  not  much  penetration  beyond  this. 
Mechanical  tests  have  shown  that  plates  to  which  studs  have 
been  welded  by  the  "  Cyc-jVrc  "  system  have  actually  been 
reinforced  by  such  welds.  IJoyd's  Register  of  Shipping  has 
fully  approved  of  the  process  for  use  in  ship  construction. 

Apart  from  the  advantages  just  mentioned,  there  is  also 
great  economy  in  time  and  labour.  .'Vt  lea.st  10  studs  can  be 
welded  in  po.sition  in  the  time  occupied  in  fitting  one  bolt 
or  screw  by  the  ordinary  methods  of  drdling  and  tapping. 
and.  with  an  average  run  of  work,  large  studs  can  be  welded 
at  tho  rate;  of  at  least  40  per  hour.  The  cost  of  fixing  studs 
by  this  nifthfid  is  less  than  one-quarter  that  of  screwing  thcni 
by  the  ordinary  method.  The  fact  of  the  surfaces  being  wet 
is  not  disadvantageous  to  this  process  of  electric  welding;  in 
fact,  perfectly   .sjiti'^factory  welds  can  be  made   under   water. 

Particular  attention  h  called  to  the  quality  of  the  welds 
between  brass  and  =teel,  iron,  or  brass,  not  only  as  regards 
mechanical  strength,  but  also  electrical  conductivity,  which 
rndicatcs  a  mejins  of  making  electrical  connections  of  a 
quality  hitherto  unobtainable,  in  a  perfectly  (simple  and  rapid 
manner.  A  striking  illustration  is  all  kinds  of  electrical  bond- 
ing.      It   is   obvious    that,   apart    from    ship    cooBtruction , 


electric  bonding,  <kc.,   this  system  of    welding   is   capable  of 
application  in  many  mdustries. 

The  ■'  Cyc-Arc  "  process  differs  from  the  majority  of  other 
welding  processes  in  the  fact  that  each  weld  takes  a  relatively 
heavy  rush  of  current  for  an  exceedingly  short  time.  As,  in 
addition,  the  supply  pressure  need  not  exceed  tXJ  volts,'  an 
extremely  small  quantity  of  energy  is  required  per  weld,  e.g., 
a  i-in.  diameter  stud  takes  r2.6  watt-hours,  or  1/80  kWh, 
while  a  i-in.  stud  weld  takes  only  '2  watt-hours,  or 
l/OOO  kWh. 

Although  the  Type  A  welding  apparatus  is  being  operated 
satisfactorily  direct  from  the  ordinary  60  or  lOO-volt  direct- 
iiirrent  welding  supply  mains  on  fairly  large  installatiops 
where  4he  supply  mains  and  phint  aye  of  considerable 
capacity,  it  has,  on  the  other  h.'md,  been  found  necessary  to 
df.sign  special  supply  plant  for  use  in  conjunction  with  the 
"  (Jyc-Arc  "  apparatus. 

\\  here  the  existing  welding  supply  plant  is  of  small  capacity 
a  s^iecial  ■■  kinetic  generator  "  can  be  supplied  at  a  relatively 
low  cost.  In  the  intervening  periods  between  welds  the 
machine  merely  motors  "  light,"  but  the  moment  a  weld 
takes  place  it  automatically  becomes  a  generator,  supplying 
practically  the  whole  of  the  wehling  load,  owmg  to  the  com- 
bined efl'ect  of  its  flywheel  and  the  special  design  and  arrange- 
ment of  its  field  windings.  The  current  taken  from  the  weld- 
ing supply  mains  when  supplying  the  Type  A  welding  appa- 
ratus through  this  special  kinetic  generator  need  not  exceed 
oU  amperes,  while  its  motoring  current  when  running  light  is 
only  from  12  to  20  amperes. 

The  consequent  advantages  in  minimising  peak  loads  on 
the  welding  supply  plant,  and  in  reducing  the  -size  of  the 
supply  mains  necessary  for  "  Cyc-Arc  "  welding  are  obvious. 

To  meet  cases  where  no  suitable  welding  supply  is  avail- 
able motor-generators  can  be  supplied  at  a  cost  not  greatly  in 
excess  of  the  price  of  the  kinetic  generators,  because  the 
driving  motors  are  only  of  approximately  3  kW  capacity. 
These  motor-generator  sets,  when  running  light  from  the 
supply  mains,  take  about  li  kWh  per  hour,  this  amount  being 
increased  to  less  than  2J  kWh  per  hour  when  welding  the 
largest  size  of  stud  at  the  maximum  possible  rate  with  the 
Type  A  apparatus.  In  addition,  the  maximum  load  on  the 
supply  mains  need  not  exceed  5  kW,  i.e.,  23  amperes  at  220 
volts  d.c.  11.5  amperes  at  440  volts  d.c.  or  6  amperes  at 
440  volts  a.c,    three-phase. 

Where  no  electricity  supply  is  available,  the  kinetic  gene- 
rator has  been  adapted  for  use  with  small  petrol,  paraffin  or 
steam  engines,  and  can  be  also  supplied  in  portable  form. 
The  size  of  engine  required  for  the  lype  A  apparatus  is  only 
from  5  to  6  h.p.,  the  average  load  when  welding  at  a  maxi- 
nmm  rate  being  about  2J  h.p.,  and  the  petrol  consumption 
being  less  than  1  gallon  per  day  of  S  hours,  during  which  at 
least  400  welds  should  easily  be  made. 

Direct  current  is  supplied  to  the  ''  Cyc-Arc  "  welder  under 
conditions  the  characteristics  of  which  are  unusual,  that  is  to 
.s;iy.  in  such  a  manner  that  the  circuit  should  be  substan- 
tially devoid  of  the  effect  of  the  inductance  of  series  coils  at 
the  moment  of  striking  the  ai'c,  while  the  advantage  of  cumu- 
lative compounding  for  maintaining  the  voltage  during  weld- 
ing operations  is  considerable.  These  objects  are  achieved  by 
employing  a  machine' comprising  a  field  system,  and  an 
armature  with  two  windings  and  two  commutators,  each 
winding  being  connected  to  a  separate  commutator.  The 
lirushes  of  one  commutator  are  coupled  in  parallel  wita  the 
brushes  of  the  other  commutator  to  the  leads  supplying  the 
welder,  series  excitation  being  provided  by  a  winding  in  the 
circuit  of  one  only  of  the  armature  windings,  and  the  shunt 
winding  being  conveniently,  though  not  necessarily,  excited 
from  the  same  side  of  the  system.  The  generator  ha^  a 
double  winding,  and  the  common  field  is  so  arranged  that 
one  winding  strikes  the  arc  while  the  other  gives  the  cumu- 
lative compounding  for  maintaining  the  voltage  during  the 
weld.  The  arrangement  also  facilitates  self-excitation  and 
maintains  a  steady  .supply  of  current  to  the  solenoids,  as  well 
as  affording  a  means  of  compensation  for  any  drop  in  speed 
to  enable  the  flywheel  energy  to  be  utilised.  The  generators 
are  suitable  for  driving  by  induction  motors  having  a  syn- 
chronous speed  of  l,50t>  r.p.m.  A  cast-steel  flywheel  is 
mounted  between  the  motor  and  the  generator,  and  the  drop 
in  speed  during  a  full  2-second  weld  taking  500  amperes  at 
('/)  volts  is  about  15  per  cent.  The  regulation  is  based  on  the 
assumption  that  there  is  a  definite  jieriod  between  each  weld 
111  which  to  restore  the  energy  of  the  flyw^hcel.  Any  undue 
increase  in  the  motor  load  owing  to  "the  drop  in  speed  of  the 
machine  is  prevented  by  the  coniliound  winding  of  the  d.c. 
motor,  or  by  the  use  of  a  slip  resistance  in  the  case  of  an 
induction-motor  drive.  Tlio  current  peak  is  less  than  one- 
.seventh  of  that  required  by  a  set  not  provided  with  a  flywheel. 

'ITie  Brush  Electrical  Engineering  Co.  constructed  the 
firbt  kinetic  motor-generator  of  the  above  described  type. 
Alternating  current  will  ultimately  be  used,  more  particularly 
in  welding  considerably  larger  work  than  it  has  hitherto  been 
liossible  for  us  to  undertake.  Tliere  are.  however,  difficulties 
to  be  overcome  in  order  to  obtain  satisfactory  "  Cyc-Arc 
welds  by  means  of  an  a.c.  supply  owing  to  the  un- 
certainty" of  striking  an  alternating-current  arc.  Satisfactory 
means  have,  however,  been  evolved  for  overcoming  these 
difficulties,  which  it  is  not  proposed  to  discuss  at  the  present 
time.     However,  we  consider  that  it  will  be  generally  advan- 
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tageous  to  use  d.c.  for  small  work,  and  that  it  will  probabl.v 
be  worth  while  constructing  the  modified  apparatus  necessary 
for  use  with  a.c.  only  when  using  currents  of  well  over  1.000 
amperes. 

It  will  probably  be  a  matter  of  some  surprise  that  reference 
has  been  made  so  fully  to  the  welding  of  widely  dissimilai- 
metal.i,  and  that  .so  little  has  been  said  with  regard  to  welding 
iron  and  steel.  Welding  these  metals  offered  exceptional 
difficultie.'),  but.  investigations  in  this  connection  are,  how- 
ever, almost  completed,  and  we  hope  to  pubhsh  the  resulting 
information  in  the  near  future.  This  difficult  problem  has 
now  been  solved,  and  ferrous  metals  of  widely  different  sec- 
tion and  composition  can  be  directly  welded  with  exception- 
ally good  results. 

DiSCDSSION. 

The  authors  illustrated  their  paper  with  a  number  of  lantern 
slides  and  also  exhibited  a  large  number  of  welded  articles  and 
component  parts  of  the  welding  apparatus.  A  complete  set 
of  portable  apparatus  was  on  view  and  its  operation  wag 
demonstrated,  the  welds  made  in  horizontal,  vertical,  and 
overhead  positions  being  very  successfully  carried  out;  a  good 
weld  was  also  made  under  wa^er  for  the  first  time  in  public. 

In  the  course  of  the  brief  discussion  that  followed  the  read- 
ing of  the  paper,  the  co-patentees  of  the  "  Cyc-arc  "  system 
were  congratulated  upon  having  overcome  the  many  diffi- 
culties which  they  had  encountered  in  the  course  of  their 
work.  It  was  pointed  out  that  metals  of  different  classes 
C9uld  also  be  welded  together  electrically  by  the  Thompson 
method,  and  the  importance  of  obtaining  the  correct  shape 
of  the  surfaces  to  be  welded  was  mentioned.  One  speaker 
mentioned  a  demonstration  of  the  "  Cyc-arc  "  process  he  had 
witnessed  some  time  ago.  and  testified  to  the  strength  of 
the  welds  that  were  made  therewith.  Another  had  hopes  that 
a  machine  would  be  produced  before  long  that  would  give 
even  better  results  so  far  as  efficiency  and  cost  were  con- 
cerned, and  in  reply  Mr.  L.  J.  Steele  explained  that  they, 
had  tried  to  weld  aluminium  by  their  new  process  with 
moderate  .success;  the  chief  fault  was  the  lack  of  mechanical 
strength.  They  did  not  claim  to  be  the  first  to  weld  different 
classes  of  metals,  but  what  they  did  do  was  to  weld  together 
metals  of  widely  different  size  and  melting  points.  The 
"  Oyc-arc  "  .sy.stem  had,  of  course,  its  Umitations  like  any 
other  method,  and  he  prefeiTed  not  to  give  definite  cost 
figures  at  the  moment,  but  hoped  to  do  so  later.  With  regard 
to  the  polarity,  they  preferred  to  make  the  stud  to  be  welded 
positive,  as  a  better  weld  resulted,  but  they  could  weld  with 
either  polarity,  and  that  was  one  of  the  reasons  why  they 
luiticipated  that  the  use  of  a.c.  would  be  attended  with  equally 
gratifying  results  as  d.c. 


LEGAL. 


Tkvaii  Co.,  Ltd.,  v.  Fr.anco  Electrical  Co.,  Ltd. 
By  this  action,    concluded    by   Mr.   Justice  Coleridge   in  the 
King's  Bench  Division  on  December  1st,  the  plaintiffs  claimed 
damages  against  the  defendant  company  for  failure  to  deliver 
a  certain  model  which  plaintiffs  had  ordered  in  July,  1920. 

Mr.  Babhington  Ward,  K.C,  appearing  for  the  plaintiff's, 
said  that  the  chief  question  to  be  tried  would  be  as  to  what 
damage  the  plaintiff'  company  had  sustained  by  reason  of  the 
defendants'  failure.  The  matter  started  in  the  early  part  of 
19'20.  The  plaintiffs,  who  were  advertising  agents,  were  the 
inventors  of  an  ingenious  device,  electrically  operated,  which 
showed  the  name  of  the  person  they  wished  to  advertise. 
They  had  a  model  made  with  which  tfaey  were  not  quite  satis- 
lied,  and  a  friend  introduced  them  to  a  director  of  the  de- 
fendant company  named  Brackensey.  They  took  with  them  the 
model  and  told  Mr.  Brackensey  that  they  were  not  satisfied 
with  it,  and  told  him  what  they  \\auted.  They  said  they 
wanted  a  model  properly  made,  the  details  of  which  they  gave. 
and  Ml'.  Bracken.sey  was  asked  whether  his  company  could 
undertake  the  work.  Mr.  Brackensey  assured  them  that  there 
would  be  no  difficulty  in  doing  it.  'The  question  then  w'as  as 
to  the  time  in  which  the  model  could  be  made.  Tlie  plaintiffs 
pointed  out  that  dispatch  was  vital  to  them,  and  they  were 
assured  that  there  would  be  no  difficulty  about  that.  Mr. 
Brackensey  .<aid  that  they  would  require  tlie  raodol  in  j-ix 
weeks,  and  it  was  agreed  that  it  should  be  made  within  that 
time,  but  it  was  not  defivered  in  time. 

The  defence  was  that  no  time  at  all  was  mentioned,  and  it 
was  left  t<i  the  defendants  to  do  their  best  and  produce  the 
model  as  .scion  as  they  possibly  could.' 

His  fjOHD.SHir,  after  hearing  evidence  on  both  sides,  in  the 
coiir.se  (if  his  .judgement,  said  he  waa  satisfied  that  time  was 
mentioned,  but  he  doubted  very  much  'wliether  anything  more 
was  done  than  to  mention  six  weeks  in  a  letter.  In  that 
letter  plaintiff'  said  "  w'e  undev,<<tand  that  the  model  should  be 
ready  within  six  weeks  from  this  date  (July  15th).  but 
plaintiffs'  original  story  was  that  it  was  to  be  within  six  weeks 
from  July  Sth.  That  showed  plaintiffs'  views  were  capable 
of  alteration.  His  Lordship  did  not  think  there  was  a  binding 
contract  to  deliver  within  six  weeks,  and  the  question  re- 
mained as  to  delivery  within  reasonable  time.  Fi'om  the  evi- 
dence it  appeared  that  a  period  of  from  eight  to  nine  weeks 
would   seem   to  be   a  reasonable   time.       Tlie  plaintiffs   were 


going  to  exhibit  the  model  at  an  exhibition  to  be  held  at  the 
White  City,  and  the  defendants  promised  that  it  should  be 
ready  in  time  to  do  that.  The  plaintiffs  then  issued  circulars 
and  engaged  a  stall  at  the  exhibition  at  the  White  City,  which 
lasted  from  November  29th  until  December  3rd.  They  hoped 
for  good  financial  results  as  the  result  of  the  exhibition  of 
their  model  at  the  White  City.  It  was  a  device  for  Ughting 
shop  wmdows.  It  was  portable,  small,  adjustable,  and  not  in- 
flammable, and  would  work  in  such  a  way  as  would  attract 
the  attention  of  the  public  to  such  windows.  Defendants,  it 
seemed,  put  out  the  making  of  the  model  to  anb-contractore. 
When  the  exhibition  came  along  the  model  waa  delivered. 
There  was  only  an  alternating  current  at  the  V.Tiite  City,  and 
when  the  model  came  to  be  placed  in  position  it  waa  found 
that  the  alternating  current  was  useless  for  the  working  of 
the  model.  Defendants  then  suggested  that  a  motor  engine 
should  be  used  somewhere  where  the  pubUc  would  not  see  it. 
.saying  it  would  give  the  public  the  impression  that  the  model 
was  being  operated  by  electricity.  Plaintiffs,  however,  and 
quite  rightly  too,  said  his  I/jrdship,  would  not  agree  to  that. 
The  consequence  was  that  the  exhibition  went  by  without  the 
plaintiffs  getting  the  buyers  they  anticipated.  His  Lordship 
said  he  was  of  opinion  that  defendants  did  not  supply  within  a 
rea.sonable  time.  As  to  damages,  that  was  a  more  perplexing 
part  of  the  story,  but  on  the  whole  he  had  come  to  the  con- 
clusion that  plaintiffs  might  have  .sold  50  at  a  profit  of  £5  each. 
He  therefore  gave  judgment  for  the  plaintiffs  for  f 250.  with 
costs. 


F.iTHER  AND  SON    IN    BUSINESS. 

In  the  Mayor's  and  City  of  London  Court,  last  week,  before 
His  Honour  Judge  Atherley-Jones,  K.C,  Mr.  Charles 
Braunan.  receiver  of  D.  Ro.se  (Machine  Supplies)  Co.,  Ltd., 
9  &  10,  Cheapside,  claimed  £li  Os.  6d.  against  Mr.  Lewis,  347, 
Mile  End  Road,  for  electrical  fittings  supplied.  Mr.  Harry 
Strouts  appeared  for  the  plaintiff',  and  said  that  the  plaintiff 
company  carried  on  business  for  the  sale  of  sewing  machines 
and  electrical  goods.  Two  or  three  years  ago  they  sold  a 
sewing  machine  to  the  defendant,  for  which  he  paid.  He  was 
then  carrying  on  business  at  Chm'ch  Lane,  Whitechapel.  The 
man  now  appearing  as  the  defendant  was  the  father  of  the 
man  who  was  really  sued,  and  who  was  an  electrical  engineer. 
Lewis,  junior,  ordered  the  electrical  goods  now  sued  for,  and 
took  them  away  and  used  them  in  his  business.  He  had 
promised  payment.  Now  the  father  came  to  the  Court,  but 
he  was  not  the  defendant.  The  son  had  been  suppUed  with 
previous  lots  of  electrical  engineering  goods,  and  the  father 
must  have  known  the  summons  was  for  the  son.  Lewis 
(Senior)  said  that  the  case  was  a  very  peculiar  one.  The  sum- 
mons was  thrown  into  his  shop,  and  before  he  could  explain 
that  he  was  not  his  son  the  man  ran  out  of  the  shop.  He 
protested  about  being  summoned.  His  name  was  Harry 
Lewis  and  his  son's  'w^as  Aaron.  Two  of  his  sons  were  in  the 
electric  lighting  business.  His  son  Aaron  was  not  quite  21 
years  of  age.  He  was  not  financing  his  son.  The  case  was 
adjourned  for  a  month  for  the  son  to  be  added  as  a  co- 
defendant,  and  the  costs  were  reserved. 


Arc  Welding  Electrodes. 
In  the  matter  of  letters  patent  No.  142.934,  granted  to  E.  H. 
Jones  and  Alloy  Welding  Processes.  Ltd.,  a  motion  was  heard 
in  the  Chancery  Division  on  November  29th  by  Mr.  Justice 
Sargant  by  w'hich  a  rectification  of  the  specification  by  amend- 
ments relating  to  certain  wiring,  &c.,  was  sought. 

The  Hon.  R.  Stafford  Cripps,  appearing  in  support  of  the 
motion,  said  that  the  rectification  proiwsed  sknply  related  to 
the  striking  out  of  certain  paragraphs,  and  the  other  side  (for 
whom  Mr.  F.  Hunter  Gray  appeared)  thought  it  a  proper 
amendment  to  be  made.  The  patent  was  for  improvements 
relating  to  the  manufacture  of  electrodes  for  depositmg  metals 
by  the  electric  arc  which  are  comixistnl  of  metal  wire  or 
rod  covered  with  a  slag-forming  material.  None  of  the  amend- 
ments, if  allowed,  would  make  the  invention  substantially 
different,  as  they  were  by  way  of  explanation  only. 

His  Lordship  :  You  can  take  your  order  with  leave  to  apply. 


Workmen's  Compensation  Case. 
At  West  Hartlepool  County  Court  on  the  2nd  iust.,  the  Judge 
agreed  to  an  award  of  £100  by  consent  in  connection  with 
the  application  of  Augustus  B.  DeQuincx ,  of  South  Road,  for 
compensation  from  the  Mayor  and  Corporation  of  West 
Hartlepool.  It  was  stated  that  applicant  was  employed  at  the 
electricity  works  in  Burn  Road  last  .hmuary.  when  he  received 
injuries  in  consequence  of  an  electric  shock.  He  was  given 
light  work  about  March,  and  received  full  wages. 


Postmasteu-General  c.  Mayor  and  Corporation  of  Liverpool. 
In  the  Divisional  Court  of  the  King's  Bench  judgment  was 
given  in  favour  of  the  Postmaster-General.  I*'ave  to  appeal 
was  granted  to  the  respondents  in  view  of  the  public  import- 
ance of  the  case. 
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nutators."     W.    K.    Cooper.    N'ovember 
i."        R.     Bergeon.         Noiember    17th. 


30,634.    •■  Device    lor    grinding 
17tb. 

30,670.    "  Eleciric    heating    apf, 
^France,  .November  25th,  1^) 

30,68o.  "  SeU-producing  motive  power  (or  generating  electricity."  J.  T. 
North.     .November  17lh. 

30.692.  "  Kour-ftay  loot-control  su-iich  for  electric  motors  for  dentistry,  &c." 
W.  Occ.     Novetnber  17th. 

30.7(H.    •'  Electric  gas-lighter."    J.    R.    Quain.     November  17th. 

30,704.  '•  Electric  adaptors  and  wall  ,M>:kets."  H.  W  cld-Blundell.  Novem- 
ber 17th. 

30.725.     '•  Electric  ceiling  roses."     A.  B.   Goldsmith.     November   17th. 

30,730.  "  Devices  for  causing  electricity  to  be  supplied  to  instruments  or 
circuiti,"    .\.  R.  Angus.     November  17th. 

30,740.  ■•  Electric  heaters."  A.  H.  Darker  &  J.  Stone  4  Co.,  Ltd.  Novem- 
ber 17th. 

30,751.  "  Electric  heating  apparatus  o(  the  thermc-siphon  tvpe."  E.  Albano 
and  C.  De  .Mattel.     November  17th.    (Italy,  May  10th.) 

30,753.  "  High-voltage  slot-windings  of  electrical  machines,  and  process 
for  manufacture  thereof."  Akt.-Ges.  Brown,  Boveri  et  Cie.  November  17th 
(Switzerland,  December  16tb,  1920.) 

30,757.  '*  Telephone  systems."  Siemens  &  Halske  Akt.-Ges.  November 
17th.     (Germany,  November  23rd,  1920.) 

30,759.  "  Telephone  systems."  Relay  Automatic  Telephone  Co.,  Ltd. 
(Compagnie  G^n^al  de  T^l^raphle  et  de  T^l^phonie  .sans  Fils).  November 
17th. 

30,783.     "  Electric  connectors."    ].  H.   Brown  &   E.  Scott.     November  18th. 

30,601.  "  Supporting-means  for  electric  sound-producing  horns."  Clear- 
Hooters.  Ltd.     .November  18th. 

30,843.  *'  Transformer  for  wiTeless  telegraphy."  U.  Beaton.  November 
18th. 

30.850.  "  Printing  telegraphy."  Western  Electric  Co.,  Ltd.  (Western  Elec- 
tric Co..  Inc.).     November  18th. 

30,652.  "  Electro-metallurgy  or  electro-deposition  of  metals."  A.  Waldberg. 
November  18th. 

30.860.  "  Self-supporting  electric  coils."     W.  W.  Burnham.     November  18th. 

30.861.  "  Induction  coils."     W.  W.  Burnham.     November  18th. 

30,877.  "  Telephones."  Siemens  Si  Halske  Akt.-Ges.  November  18th.  (Ger- 
many, December  29th.  1920.) 

30,879.  "  Apparatus  for  transforming  alternating  into  direct  current  and 
vice-versa."     A.  C.   Norman.     November  18th. 

30,885.  "  Electric  instruments."  British  Thomson-Houston  Co.,  Ltd. 
(General  Electric  Co.).     November  18th. 

30,907.  "  Duplex,  itc,  telegraphic  systems."  H.  W.  Sullivan.  November 
19th. 

30,930.  "  Electrically-heated  smoothing-irons,  kettles,  &c."  C.  A.  Schier- 
water.     November  19th. 

30,935.  "  Electric  incandescent  lamp  holders."  R.  L.  .'^spden.  November 
19th. 

30,965.    "  Utilisation  of   X-rays."    H.  J.  Monson.     November  19th. 

30,968.  "  Electric  heaters."  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric  Co.).     November  19tb. 

30,973.  "  Ignition  and  lighting  set  for  motor  vehicles."  H.  G.  C.  Fair- 
weather  (Soc.   G.   Doue,  O.   Durand  et  Cie.).     November  19th. 

30,973.  "  Protecting  device  for  electric  installations."  E.  C.  R.  Marks. 
(S.  A.  A.   E.  Soc.  Anon.).     November  19th. 

30.983.  "  Electric  bells,   gongs,  &c."    C.  G.  Lawson.     November  19th. 

30.984.  *'  Electrically-operated  horns."  M.  F.  L.  A.  Aymard.  November 
19th. 

30.993.  "  Electrical  recording  and  reproduction  of  sound."  S.  G.  Brown. 
November  19th. 

30.994.  "  Method  of  multiplication  of  phases  of  an  alternating  current  net- 
work."    E.  C.  R.  Marks   (S.A.A.E.  Soc.    Anon).      November  19th. 

31,006.     "  Portable  electric    lamps."     C.    Hyland.     November    21st. 

31,014.     "  Electric    transmitters."     B.   A.    Pilkington.     November    31st. 

31,021,  "  Insulated  connector  for  electric  conductors."  H.  \'.  Owen,  F.  G. 
Quance,  and  .M.  J.   Railing.     November  21st. 

31,037.  "  Electromagnetic  apparatus  for  recording  sound."  A.  F.  Sykes. 
November  2l£t. 

31,033.  "  Electric  storage  battery  containers."  G.  Fuller  and  Fuller's 
United  Electric  Works,  Ltd.     November  21sl. 

31,043.  "  Electric  ignition  timers  or  distributors  for  internal-combustion 
engines."     V.  Shearer.     November  31«t. 

31,057.  "  Electrodes  or  anodes  for  prevention  of  corrosion,  &c.,  in  sleam 
boilers,  condensers,  &'C."     V.    H.   Cruickshank.     November  21st. 

31,069.     "  Electric   excess   voltage  cutK>ut."     F.    Muller.     November   21st. 

31,080.  "  Instruments  for  measuring  or  indicating  wattless  component  of 
alternating  currents."  Chamberlain  &  Hookham,  Ltd.,  and  S.  James.  No- 
vember 31st. 

31,083.  "  Electric  heat  radiators."  A.  J.  Ellis  and  J.  C.  Vines.  Novem- 
ber 2Ul. 

31.095.  "  Telephone  instruments."  Automatic  Telephone  Manufacturing 
Co..   Ltd.     November  21st.     (United  States,  December  7th,  1920.) 

31.096.  "  Apparatus  for  overcoming  effects  produced  upon  telegraph,  &c., 
lines  by  vicinity  of  single  phase  currents."  F.  Carles.  November  21st. 
(France,  March  4th.) 

31,121.  "  Mounting  armatures  of  electrical  machines."  Forges  et  Ateliers 
de  Construction*  Electriques  de  Jeumont.  November  22nd.  (France,  Novem- 
ber 23rd,  1920.) 

31,132.  "  Cominutation  of  direct<urrcnt  machines."*  Forges  et  Ateliers  de 
Ckmstructions  Electriques  de  Jeumont.  November  22nd.  (France,  November 
23rd,  1920.) 

31,147.  "  Terminal  ends  for  electric  wires  and  cables."  L.  F.  Summers. 
November  22nd. 

31,169.  *'  Electric  cookers  and  radiators."  I.  S.  Dalglcish  and  E.  Schattner. 
November  22nd. 

'^1^£1^.  "  Electric  instruments."  British  Thomson-Houston  Co.,  Ltd. 
(General  Electric  Co.).     November  22nd. 

31,2£».     "  .Automatic   electric    switches."     R.    P.   Myers.     November  22nd. 

31,349  "Electric  switches."  West,  rn  Electric  Co.,  Ltd.  November  22nd. 
(United  Stale*,  November  26th,  1920.) 

31,253.  "  Electric  starters  for  internal-combustion  engines."  R.  Haddan 
(F.  Neumeycr  Akt.  Ges.l.     November  22nd. 

31.270.  "  Apparatus  for  electrical  etching."  Week's  Photo  Engraving  Co. 
Inc.     November  22Td.    (United  States,  April  2nd.) 

31.271,  "  Liquid  cooled  electric  machines."  M.  Scidner.  November  22nd. 
lOrmany,   December  29th,  1917.) 

31.274.  *'  Electrical  switching  devices  for  soutwl-warning  signals."  J.  F. 
Monnol.     November  22nd. 

31.275.  "  Electrical  etching."  Week's  Photo  Engraving  Co.  Inc.  November 
22nd.     (United  Stales,  April  25th,) 

31,312.     "  Electric   horns  of  motor   vehicles."    W.  Turton.     November  23rd. 
31,325.     "  Electric   fuses   or  rut-outs."    J.    Schuil.     November  23rd. 
.S1.33Z.     "Liquid    rheoitali."    C.    C     Garrard    and    A.    H.    Railing.     Novem- 
ber 23rd. 

31.353.  "  Production  of  unidirectional  electric  currents  from  alternating 
currenH."    N.  Lea  and  Radio  Communication  Co.,  Ltd.     November  23rd. 

31.354.  "Generating  and  detecting  sound  waves  in  water."  W.  F.  Raw- 
hn^in  and  J.  Anderson.    November  ^rd. 

31. 35.?.  "Generating  and  detecting  <oun«l  wav<s  in  water."  W.  F.  Raw- 
jnson  unii  J,  Anderson.    .NcvcniU-r  23rd. 


PUBLISHED     SPECIFICATIONS. 

The    numbers    in    parentheses  sre    those   under   which    the   specifications   will   bt 
printed   and   abridged,  and   all  subsequent   proceedings   will    be  taken. 

x9ao. 

13,166.  "  Electricallyoperated  cranes,  hoists,  and  the  like."  V\ .  H.  Scou 
an  J  J.   Bentley.     May   12th,   1930.     (.Edition    to  164,784.)    (171,133.) 

1.1,731.  "  Telephonic  call  systems."  R.  C.  M.  Hastings.  June  10th.  1930. 
(171^129.; 

18,073.  "  Electric  conduit  boxes."  M.  J.  Railing  and  T.  Tavlor.  July  2n.J. 
1020.     (171,133.) 

IV     ~      

18,940.  ".Method  of  and  apparatus  for  receiving  radio-signals."  j.  I-. 
Hogan,  jun.     November  37th,   1916.     (146,997.) 

18,978.  "  Electric  systems  for  the  transmission  oi  power,  and  mulli-spet..i 
induction  motors  suitable  for  use  therein."  British  Thomson-Houston  Co.,  Lid 
May  31st,  1917.     (147,029.) 

19,183.     "  Sparking  plugs."     H.   R.   Bellinger.     Julv  7th,    1920.     (171,137.) 

19,762.  "  Telephone  and  the  like  systems."  M.  Latour.  June  25th,  IDIJ. 
(147,759.) 

19.831.  "  Electric  current  controlling  devices."  V.  G.  Apple.  January  17th 
1919.    (147,793.) 

19,905.  "  Cascade  high-frequency  ampliliers."  Ges.  fur  Drahtlose  Tele- 
graphic.    July  22nd,   1918.     (147,853.) 

20,338.  "  .Manufacture  and  operation  of  vacuum  tubes."  Dr.  E.  F.  Hulh 
Ges.     March  20lh,  1918.     (148,314.) 

30w32  "  Reels  and  the  like  for  winding  and  unwinding  aerial  conductors  " 
Dr.   E.    1".    Hulh   Ges.     January   16th,   1918.     (148,318.) 

30,401.  '  Generation  of  high-frequency  currents."  Ges.  fur  Drahtlose  Tele- 
graphie.     January     19th,    1915.     (148,446.) 

20,441.  "  Electric  healers  and  the  like."  Majestic  Electric  Development 
Co.     December  26th,   1917.     (148,481.) 

30,506.  "  Slip  pieces  for  bow  collectors  for  electric  vehicles."  H.  Silber- 
mann.     September    1st,    1915.     (148,529.) 

20.832.  "Sending  device  'for  subaqueous  sound  signals."  Signal  Ges. 
February  6th,  1915.     (148,972.) 

20,846.  "  Signal  transmitting  devices."  Signal  Ges.  September  25th, 
1917.     (148,974.) 

20,83(i.  "  Electromagnetic  sound  producers  and  receivers."  Signal  Ges. 
August  14th,   1918.     (148,976.) 

'.M,837.  "  Device  for  adjusting  ihe  degree  of  coupling  in  sound  receiving 
apparatus."     Signal    Ges.     August    16th,    1918.     (148,977.) 

20,846.  "Signal  tranLinilling  devices."  Signal  Ges,  September  25th, 
1917.     (Addition    to  148,974.)     (148,986.) 

22,484.  "  Automatic  electrical  chain  welding  machine,"  Firm  of  "  Union," 
September  2nd,  1919.     (150,990.) 

22,892.  "  Magneto-electric  machines."  British  Thomson-Houston  Co.,  Ltd., 
and  A.  P.  Young.    August  3rd,  1930.     (171,145.) 

23,115.  "  Manufacture  of  electric  rotating  m.ichines."  T.  Tanaka.  July 
11th,  1919.     (153,004.) 

23,201.  '*  Process  of  and  apparatus  for  electricalh-lreating  foods  and  like 
products."     F.   S.   Smith.     August    6th,    1920.     (171,167.) 

23,259.  "  Subn-arine  and  other  electrical  cables,"  H,  W,  Sullivan.  August 
7th,   1920.     Cognate  application    14,079 '21,     1171, l(il,) 

23,267,  "  Electrical  connecting  and  supporting  devices,"  Electric  Outlet 
Co,     Inc.     January    !Oth,    1920.     (157,063.) 

23,540.  "  Systems  of  electric  ship  propulsion."  British  Thomson-Houston 
Co..   Ltd.,   and   J.   Martin.     August  11th,  1920.     (171,180.) 

23,565.  "  Transmitting  and  receivTn;^  circuits  for  wireless  telegraphN ." 
A     K,    Macrorie   and  H.   Morris  Airey.     August   11th,  1930,     (171,183,) 

23,798.  "  Dynamo  electric  machines."  Soc.  Anon.  Pour  ('Exploitation  des 
ProcMi^s    M.   Leblanc-Vickers.     September    18lh.  1920.    (151,256.) 

23.938.  "  Electric  motors."  Hoover  Suction  Sweeper  Co.,  Ltd.  (H.  E. 
Hooier).     August  17th,   1920.     (171,194.) 

24,054.  "  Repeaters  for  multiplex  ^gnalling  systems."  Western  Electric 
Co.,  Ltd.     October  31st,  1919.     (153,563.) 

24,297.  "  Link  connecting  piece,  especially  for  electroliers."  H.  Hubener. 
February  Uth,  1920.     (158,859.) 

24,331.  "  Electric  furnaces  for  obtaining  high  temperatures."  Automatic 
Telephone  Manufacturing  Co.,  Ltd.,  and  P.  N.  Rosebv.  August  21st,  1920. 
(171,207.) 

24,506.  "  Fault  indicator  for  use  in  connection  with  electric  ignition  sys- 
tems."    F.   A.    A.   Ellmore.     August  24th,   1930.     (171,214.) 

24,632.     "  Electric    fires."     W.    H.    Slurge.     August    25th,     1920.     (171.216.) 

24.774.  "  Means  for  regulating  alternating-current  circuits."  Igranic 
Electric  Co.,  Ltd.  (Cutler  Hammer  Manufacturing  Co.).  August  36lh,  1920. 
(171,218.) 

24.775.  "  Electric  arc  lamps."  H.  H.  Thompson.  March  36th.  1918. 
(150,354.) 

25,026.  "  Magneto  electric  ignition  apparatus."  R.  Bosch  Akl.  Ges. 
August  30Lh,  1919.     (151,003.) 

25,241.  "  Current  regulators  for  incandescent  lamps  and  other  translating 
devices."  Igranic  Electric  Co.,  Ltd.  (Cutler  Hammer  Manufacturing  Co.). 
September  Isl,  1920.     (171,231.) 

25.907.  "  PermutatioT  locking  device  (or  controlling  switches  or  lock  bolts  " 
A.    Houston   and    H.    P.    Stephenson.     September    8th,   1920.    (171,235.) 

26,396.  "  Junction  boxes  lor  electric  cables  as  used  chiefly  in  collieries." 
Greengate  &  Irwell  Rubber  Co..  Ltd.,  and  R.  Povev.  September  15th,  1920. 
(171.250.) 

26.447.  "  Electric  transformers  and  like  apparatus."  British  Thomson- 
Houston   Co.,    Ltd.     (General    Electric   Co.).     September  15th,   19"^.     (171,251.) 

26,729.  "  Apparatus  for  the  automatic  regulation  of  the  ignition  in  internal 
combustion    engines."     Schneider    et    Cie.     July    10th,    1920.     (166,504.) 

27,112.  "  Systems  of  electrical  distribution."  British  Thomson-Houston 
Co      Ltd.     (General    Electric  Co.).     September  23rd     1920.     (171,263.) 

28,249.  "Sparking  plugs."  F.  W.  Schroeder.  October  5th,  1920. 
(17j  ,279.) 

28.452.  "  Means  for  receiving  wireless  signals."  Ges.  fur  Drahtlose  Tele- 
graphic.   October   8lh,    1919.     (152,036.) 

28,582.  "  Furnaces."  H.  Fuller,  R.  A.  Bedford,  and  C.  Roberts.  October 
8th,  1920.     (.Addition  to  141,403.)    (171,284.) 

28,731.     "  Magneto     pocket     lamp."       A.     A.     Lit 
(17,  ,285.) 

29,312.  "  Process  (or  fastening  the  eleclrodes  in  vacuum  tubes,  more 
especially  in  Rontgen  lubes."  Elektrische  Gluhlampenfabrik,  "Wall"  Akl. 
Ges.     October  18lh.   1919.     (152,617.) 

29,931.  "  Transmission  of  high-frequency  oscillations  over  high-power  con- 
ductors for  high-frequency  telegraphy  and  tclephonv,"  Get,  fur  Drahtlose 
Tel.graphie,     December  1st,  1919.     (154,884.) 

30.148.  "  Luminous  electric  discharge  tubes  for  the  production  of  illumi- 
nated   signs  and    the  like."     M.   Schmierer.     Oclober   25lh,   1919,     (163.004.) 

34.019.    "  Sparking     plugs,"     H,     Burton.     December    2nd,    1920.     (171.313.) 

34,895,  "Terminals  for  high-tension  electric  cable,"  A,  J,  H.  Elverson. 
l)e,emb<r  lOlh,   1920,     (171,317.) 

leai. 

939,  "  Electric  gas  lamps  with  glow  discharge."  J,  Goosmsn,  January 
8tn.  1920,    (157,095.) 

4.720.  "  Industrial  process  of  and  apparatus  for  the  internal  electro-plating 
of  insulators,"  Soc.  Materiale  Eletlro  Traazione.  February  I2th,  1920. 
(158,909.) 

9.302.  "  Wav.f  and  current  motors."  E.  Bouchaud  Praceiq.  March  26th, 
1920.     (160.803.) 

15,062.  "  Eleclro-magnelic  wave  signalling  systems."  U.  Latour.  Decem- 
h't-  «ih.  1915.  (Addition  to  147,482.  Divided  applicatkin  oo  147,462.) 
(1'64,009.) 

17.240,  "  Mnri-ury  vapour  pumps  for  high  v.nrua."  Akt.  Ge,.  Hjown,  Roveri 
et   Cie.     lulv    17th,    192C      l^ddilion   to   lC.';,40fl.)     (l(iG,.521.) 


October    llih,     1920. 
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In  ofliering  the  strongest  possible  opposition  to  the 
specious  proposal  that  Germany  shouM  be  allowed  to 
carry  out  large  super-power  station  equipment  and  rail- 
way electrification  work  in  the  British  Isles,  we  believe 
we  have  spoken  as  the  Voice  of  the  Industry.  Among 
those  who  have  the  real  interests  of  British  electrical 
industry  at  heart,  the  proposition  has  no  friends.  The 
eminent  English  industrialist  who  adopted  the  idea 
which  seems  so  clearly  to  have  originated  in  Germany 
and  to  have  been  designed  to  serve  German  ends,  ad- 
mitted that  he  was  not  an  electrical  engineer,  that  it  •was 
a  dangerous  suggestion  to  make,  and  that  electrical  in- 
terests would  have  something  to  say  against  it.  It  must 
seem  to  some  almost  ludicrous  to  imagine  that  such  a 
proposition  could  be  thought  of  seriously  for  a  moment 
lay  anybody  who  wished  to  safeguard  the  interests  of  the 
industry  for  the  future.  Be  that  as  it  may.  the  menace 
has  reared  its  head,  and  though  it  may  disappear  be- 
cause it  is  seen  to  be  opposed  to  the  interests  of  the 
industrial  life  of  the  nation,  the  incident,  if  we  dare 
use  so  small  a  word  with  regard  to  it,  must  not  be  lost 
upon  us.  We  must  as  an  industry  present  a  solid  and 
unbreakable  front  to  any  such  attack  if  it  be  renewed 
in  some  other  form. 

We  sympathise  with  the  view  of  those  who  advocate 
the  abandoning  of  the  war  spirit  now  that  we  are  at 
Peace,  but  we  know  only  too  well  with  whom  we  are 
asked  to  be  friends,  and  with  whom  we  are  advised  to 
resume,  and  substantially  to  extend,  our  pre-war  rela- 
tions. Unfortunately,  our  late  enemies  are  indisposed, 
or  unable,  shall  we  say,  remembering  the  peculiar 
psychology  of  the  race,  to  lay  aside  their  ambitions  to 
gain  economic  and  industrial  supremacy  by  means 
of  organisation.  "  a  strong  sense  of  duty.''  moral 
power,  moral  will,  and  all  that  sort  of  stufi,  and 
we  can  imagine  the  self-congratulatory  spirit  ■with 
which  the  great  industrial  and  financial  magnates 
of  Germany  regard  the  agreement  to  be  entered  into 
with  France  under  which  they  shall  pay  hundreds  of 
millions  of  pounds  of  the  reparation  debt  in  the  form 
o?  rehabilitation  and  equipment  work  in  the  devas- 
tated areas  of  France.  Vast  areas  which  were  ruth- 
lessly raked  with  a  veritable  devil's  rake  are  to  be 
rehabilitated  by  the  destroyer  in  such  a  way  as  to  pro- 
vide prosperity  for  German  trusts,  shareholders,  and 
hundreds  of  thousands  of  workpeople.  We  recognise 
as  readily  as  anybody  that  France  is  not  so  industrially 
strong  as  she  might  have  been,  and  it  may  be  to  her 
advantage  to  be  assisted  back  to  life  again  even  by  her 
aforetime  destructive  foe.  But,  after  all,  the  other 
Allies  have  a  say  with  regard  to  such  a  matter,  and  it 
does  seem  sickening  to  contemplate  a  recovery  of  Ger- 
many's credit  by  allowing  her  to  gain  material  advan- 
tage'and  prestige  out  of  the  repair  of  her  misdeeds,  and 
toenlarge  and  strength  her  industrial  organisation  by 
the  work  that  she  would  be  permitted  to  do. 

But  the  matter  does  not  end  there.  Assume  that  Ger- 
many is  unable  to  secure  the  realisation  of  her  super- 
power station  ideas  here :  that  is  but  part  of  her  plan 
defeated.  She  looks  to  secure  large  business  in  France 
under  the  Loucheur-Rathenau  agreement,  but  even  that 
does  not  by  any  means  satisfy  her  desires,  and  by  moral 
power,  will  power,  or  whatsoever  other  influence 
we  please  to  call  it,  she  plans  to  secure  the 
lion's  share  in  the  reconstruction  of  Kussia.  Now 
this  is  a  prize  worthy  of  a  contest.  There  are 
other  great  manufacturing  and  concession-working 
nations    besides    Germany,     and    they     will    do    well 
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ij  watch  their  interests,  or  Germany  may  realise  her 
dreams  of  econoniic  conquest  and  vorld  industrialisa- 
tion far  more  quickly  than  they  n.ay  think  possible. 
Germany,  with  her  industrial  magnates  acting  as  her 
plenipotentiaries,  will  do  well  to  recognise  that  Britain 
and  America  have  vast  manufacturing  productive  and 
constructive  capacities.  Press  dispatches  from  France 
suggest  that  Herr  Stinnes,  in  his  plans  for  Russian  re- 
construction, has,  in  conjunction  with  Herr  Rathenau, 
advanced,  as  the  basis  of  negotiations  recently  begun 
in  London,  the  idea  that  "  Great  Britain,  the  United 
States,  and  France  ''  will  form  "  with  Germany  a  con- 
sortium for  the  economic  reconstruction  of  Russia." 
We  Allies  are  to  find  the  money,  transport,  and  raw 
materials  for  Germany,  in  order  to  ensure  Germany  a 
monopohi  of  the  manufacture  and  supply  to  Russia  of 
finished  articles.  Metallui'gical  industries  are  to  he 
prohibited  in  liuf^sia  in  order  to  safeguard  this  German 
monopoly!  Russia's  future  as  an  industrial  nation  is 
to  be  sacrificed  to  the  ambitions  of  Germany.  Yet  her 
requirements  in  such  directions  are  bound  to  be  vast 
beyond  all  possible  present-day  conceptions  as  years 
pass  by. 

The  profits  from  the  German  undertakings  in  Russia 
are  to  be  siiared  between  the  Powers  forming  the  con- 
sortium in  such  a  way  as  to  ensure  the  payment  of  war 
reparations.  Think  of  it  all !  Germany  is  to  be  loaned 
the  money  to  develop  her  industries,  and  to  prevent  the 
development  of  those  of  other  countries,  in  order  that 
she  may  be  able  to  pay  the  price  of  her  misdeeds  I  Of 
course,  there  would  be  a  moratorium  in  order  that  the 
plan  could  be  put  into  execution  "  as  a  trial."  And  if  it 
failed — what  then?  The  Paris  report  that  tells  us  all 
these  interesting  Stinnes-Ratlienau  things,  winds  up  by 
pointing  out  that  this  is  a  German  scheme — a  remark 
that  fairly  takes  our  breath  away.  Who  would  have 
thought  it?  Then  further  and  finally,  '"  similar  schemes 
have  already  been  mooted  by  friends  of  Dr.  Rathenau, 
notably  by  Herr  Deutsch,  a  director  of  the  Allgemeine 
Elektricitats  Gesellschaft."  Again,  who  would  have 
thought  that^  Well,  we  frankly  confess  that  we  should, 
and  that  is  really  why  we  are  referring  to  the  subject 
here  and  now.  Unless  the  whole  British  electrical  indus- 
try is  thoroughly  wide-awake  and  energetic  and 
possessed  of  a  spirit  of  large  enterprise,  German  in- 
terests may  gain  their  ends  in  France  and  Russia  too. 
It  is  not  enough  to  hope  for  their  electrical  defeat  in  our 
own  islands.  The  reconstruction  of  Russia,  when 
it  really  begins,  will  be  largely  electrical,  and  there 
ought  to  be  men  in  British  electrical  life  ready  to  play 
their  part  and  grasp  tlie  opportunities. 


So  serious  and  so  widespread  was 
Britain'.s  the  effect  of  the  Great  War  upon  the 
Greatest  markets    of  the  world  that  scarcely    a 

.Market.  country   could    be    named    with   which 

British  trade  did  not  experience 
either  a  severe  reverse  or  an  almost  complete 
stoppage.  Many  of  the  best  of  Britain's  former 
customers  were  gradually  transformed  into  creditor 
nations,  whilst  with  some  other  countries  interchange 
dwindled  practically  to  vani.-,hing  point.  Yet  through- 
out that  period  of  measureless  difliculty.to  the  trader, 
business  with  one  market  fluctuated  but  little  with 
regard  to  values ;  in  fact,  the  British  Empire  as  a  whole 
not  only  maintained  its  position  in  the  market  in  ques- 
tion, but  fven  increased  its  share  from  5.3  to  57  per 
cent.  That  market  was  India.  Some  very  striking 
figures  may  be  quoted  here:  In  1913,  the  United 
Kingdom  shipped  to  India  over  £70,000,000  worth 
of  goods  of  home  produce,  of  which  no  less  than 
£67,000,000,  i.e.,  !)G  per  cent.,  represented  manu- 
factured articles.  In  the  j-ear  1917  the  figures  were 
.£60,000,000  and  £57,000.000  respectively;  in  1919, 
£70.860.000  and  £67.100.000.     In  191.3,  IG  per  cent.. 


and  ill  I'Jir,  13  per  cent,  of  the  exported  manufactures 
oi  the  United  Kingdom  were  shipped  to  India. 

Somewhat  later  figures  have  been  published  by  the 
Government  of  India,  according  to  which,  in  the  twelve 
months  ended  in  March,  19i.'0,  the  value  of  India's 
imports  of  merchandise  (exclusive  of  Government 
stores)  from  the  United  Kingdom  amounted  to 
£105,000,000.  Truly,  therefore,  India  would  appear 
to  be  a  promising  market.  For  the  foregoing  reasons, 
exceptional  interest  attaches  to  the  review  by  Mr.  T.  M. 
Ainscough  (H.M.  Senior  Trade  Commissioner  at 
Calcutta)  of  the  conditions  and  prospects  of  British 
Trade  in  India,  which  is  summarised  on  another  page. 
Having  regard  to  the  possibility  of  a  protectionist 
policy  being  generally  adopted  in  India,  Mr. 
Ainscough's  remarks  on  the  advisability  of  opening 
branch  factories  may  be  studied  witli  some  advantage, 
even  by  those  manufacturers  whose  plans  have  hitherto 
been  frustrated. 


The  Imatra 

Falls  and 

Russia. 


It  must  be  at  least  ten  years  since  a 
great  scheme  was  brought  forward  for 
the  utilisation  of  the  Imatra  falls  of  the- 
A'uoksen  in  connection  with  the  pro- 
posed electrical  transmission  of  power 
to  Petrograd,  and,  among  others,  Belgian  concerns  ^ere- 
interested  in  the  project.  The  control  over  the  falls,  how- 
ever, now  lies  in  the  hands  of  the  Finnish  Government, 
which  contemplates  proceeding  with  the  work  of  in- 
stallation at  some  future  date  for  the  supply  of  light  and 
power  in  Finland,  including  the  working  of  the  State 
railways.  lii  this  connection  attention  may  be  drawn 
to  the  fact  that  Swedish  hydro-electric  experts  recently 
paid  a  visit  to  Finland  for  the  purpose  of  inspecting  the 
site  of  the  projected  hydro-electric  works,  the  party  in- 
cluding Mr.  EkwalL  engineer  and  principal  of  the 
Hydro-Electric  Administration  in  Sweden.  Mr.  Ekwall, 
in  the  course  of  an  interview  with  a  Stockholm  news- 
paper, is  reported  to  have  stated  that  before  the  war 
the  question  of  the  use  of  the  power  of  the  Imatra  was 
ripe,  and  a  big  scheme  with  this  object  in  view  was  pre- 
pared by  the  Hydraulic  Construction  Bureau  at  Stock- 
holm under  the  guidance  of  Prof.  Richerts.  Since  then 
the  Finns  have  worked  out  an  alternative  project,  and 
Mr.  Ekwall  has  been  given  the  honorary'  commission  to- 
solve  the  problem.  This  concerns  the  utilisation  of  the- 
enormous  water  powers  of  the  Vuoksen,  which,  after  the- 
i-egulation  of  the  Saimen,  are  expected  to  yield  from 
600,000  to  700,000  h.p.,  whereas  the  Swedish  works  at 
Trollhattan  at  present  only  furnish  100,000  li.p.  Con 
cerning  the  question  as  to  the  present  attitude  of  Fin- 
land towards  the  transmission  of  power  to  Petrograd, 
which  was  chieflj-  the  basis  of  the  original  scheme,  Mr. 
Ekwall  does  not  feel  disposed  to  express  any  opinion 
as  the  matter  is  of  a  delicate  nature,  and  is  also  partly 
of  a  political  character.  The  present  scheme  aims  at 
the  utilisation  of  150,000  h.p.  in  the  first  place,  whicli 
would  be  consumed  in  l<'inland,  although  it  is  considered 
that  it  would  be  more  economical  to  install  plant  for 
•■'.00,000  h.p.  at  the  beginning. 

It  has  transpired  from  other  sources  that  opinions  are 
divided  in  Finland  as  to  the  participation  of  Russia  in 
the  matter  of  the  utilisation  of  the  Imatra  falls.  In 
some  quarters  this  idea  is  entirely  rejected,  while  in 
other  circles  it  is  pointed  out  that  Finnish-Russian  co- 
operation would  be  of  advantage  to  Finland  and  would 
strengthen  her  position.  It  is  considered  to  be  quite 
certain  that  the  Russian  capital  as  well  as  the  whole  of 
tlie  North-Western  district  is  dependent  to  a  high  degree 
upon  the  power  of  the  Vuoksen,  and  it  is  said  that  the 
Russian  industries  which  have  been  developed  in  this 
district  on  the  basis  of  cheap  supplies  of  English  coal 
are  in  great  need  of  electric  power,  whilst  no  large 
sources  of  power  other  than  those  in  Finland  are  avail- 
able. It  is,  therefore,  deemed  to  be  only  natural  that 
tiie  colossal  sources  of  power  of  the  Vuoksen  are  attrac- 
tive also  to  the  Russians. 
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The  difforence  between  "  natural  history  "  and 
'■  natural  philosophy,"  Lord  Kelvin  used  to  «ay,  is 
■measurement.  Until  precise  methods  of  measurement 
are  devised  and  applied,  an  art  remains  an 
"  art  "  and  not  a  science.  Scientific  methods 
are  essentially  methods  involving  measurement.  But 
measurement  alone  is  not  sufficient  to  constitute  a 
science;  the  data  obtained  by  measurement  must  be 
correctly  interpreted.  Thus  it  it  necessary  (1)  to  devise 
methods  of  measurement,  and  (2)  to  ascertain  the  mean- 
ing of  the  measurement,  in  order  to  place  a  subject  on  a 
scientific  footing. 

Doubtless  every  art  is  capable  of  being  subjected  to 
measurement,  but  many  still  remain  in  the  stage  of 
guess-work.      'I'his    is   largely   true    of    th«  management 
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of  manufacturing  industries.  Successful  management 
iiecessitates  the  production  and  sale  of  goods  at  a  lower 
inclusive  cost  than  the  price  obtained  for  them.  The 
latter  is  a  known  figure ;  the  former  is  the  resultant 
of  very  many  factors — raw  material,  labour,  works 
and  establishment  charges,  and  selling  expenses.  Un- 
less all  these  factors  are  ascertained  by  measure- 
ment, the  managers  must  necessarily  arrive  at  their 
values  by  processes  of  estimating,  not  to  say  guess- 
work ;  and  if  the  values  are  consequently  known 
only  approximately,  accurate  deductions  from  such 
data  are  quite  impossible.  But  if  each  item  that 
goes  to  make  up  the  cost  of  the  finished  product  can 
be  definitely  measured,  the  situation  is  completely 
changed ;  scientific  method  can  be  substituted  for 
approximation  and  "  rule  of  thumb,"  and  correct 
inferences  can  be  drawn  from  the  ascertained  data. 
If,  moreover,  the  measurement  is  continuous,  so  that 
fresh  data  are  available  every  month,  week,  or  even 
day,  a  continuous  watch  can  be  maintained  over  the 
manufacturing  processes,  and  the  effect  of  every  change 
in  method  of  manufacture,  every  hitch  in  the  routine, 
every  variation  in  the  quality  of  workmanship  or 
material,  can  be  identified  and  duly  appraised. 

This  seems  a  high  ideal  at  which  to  aim  :  but  one 
should  always  have  an  ideal  and  strive  to  approach  it. 
Granted  that  in  many  industries  the  conditions  do  not 
permit  of  the  close  detailed  coating  that  is  necessary 
for  this  purpose,  the  fact  remains  that  other  industries 
allow  of  it,  particularly  those  in  which  large  numbers 
of  articles  of  a  few  standard  types  are  manufactured 
on  repetition  lines.  Our  purpose  in  this  article  is  to 
give  a  brief  description  of  a  factory  in  which  tlip  prin- 
ciples to  which  we  have  referred  are  carried  out  to  the 
fullest  possible  Extent  with  tlie  most  beneficial  results. 
The  factdry  is  that  of  the  Midland  Electric  Manufac- 
turing Co.,  Ltd.,  of  Birmingham,  which  we  recently 
Tvere  privileged  to  visit;  this  company  manufactures 
ironclad  switchgear  for  pressures  up  to  500  volts  and 
for  currents  from  10  to  200  amperet,  and  confinef  its 


operations   strictly    to  &  limited    variety   of    standard 
groujjs — -some  16  or  17  in  number. 

Tlie  business  was  founded  in  1906,  and  in  the  early 
days  it  largely  consisted  in  the  manufacture  of  switch- 
boards and  distribution  boards,  in  which  a  notabl* 
feature  was  the  well-known  "'  Kantark  "  fuse.  The 
outbreak  of  war,  however,  led  to  concentration  on 
ironclad  awitchgear,  for  which  there  was  an  immense 
demand,  and  in  1916  the  premises  were  considerably 
«itended ;  at  the  same  time  the  manufacturing 
methods  were  radically  changed,  and  the  managing 
director,  Mr.  W.  L.  Barber,  decided  to  adopt  a  compre- 
hensive system  of  records  and  accurate  costing — in  a 
word,  to  apply  scientific  method  to  every  branch  of  the 
business.  An  immense  amount  of  time  and  labour  was 
devoted  to  the  organisation  of  the  system,  which  was 
gradually  duveloped  and  brought  to  completion  in 
1919. 

Before  dealing  with  this  aspect  of  the  business  we 
shall  give  some  particulars  of  the  works,  to  which  the 
accompanying  illustrations  relate.  The  company  has 
secured  the  ownership  of  the  whole  of  the  block  of  which 
the  works  form  a  part  between  Barford  Street  and  Rea 
Street,  and  plans  have  been  prepared  for  successive 
extensions  in  accordance  with  perfectly  definite  aims, 
the  buildings  being  laid  out  and  positions  allotted  to 
the  gangways  and  even  the  individual  machines.  But 
after  a  certain  amount  of  progress  had  been  made, 
bringing  the  area  occupied  up  to  24,000  sq.  ft.  in 
1920,  the  Kent  Restriction  Act  came  into  force,  and, 
by  prohibiting  the  removal  of  the  dwelling-houses 
which  stood  on  the  site,  brought  the  extensions  tempo- 
rarily to  a  standstill.  As  it  happened,  the  urgency  of 
tlie  need  for  extensions  was  relieved  by  the  sudden  col- 
lapse of  trade  towards  the  end  of  last  year,  and  the 
existing  accommodation  suffices  for  the  immediate  needs 
of  the  business  at  present.  The  works  are  laid  out  on 
modern  lines,  a  single  storey  with  saw-tooth  roofs,  and 
the  freehold  site  which  the  company  has  acquired  for 
their  development  has  a  total  area  of  70,000  sq.  ft. 
Ii;  is  intended  eventually  to  utilise  the  whole  of  this 
area. 

The  stores  are  situated  in  Rea  Street,  where  all  raw 
material    is   weighed   and   examined     on    delivery.     The 


Fiu.  '2.— Tool  Room. 

principle  adopted  by  the  company  is  to  purchase  all 
components  which  can  be  made  to  better  advantage  in 
other  works  ;  such  are  iron  and  brass  castings,  screws, 
porcelains,  and  liot-pressod  metal  parts.  Much  use  is 
made  of  extruded  brass  strip  in  special  profiles  to  suit 
tlie  reciuirements  of  the  work,  and  brass  castings  are 
being  replaced  by  this  matorial  and  hot  stampings. 

As  many  of  the  cast  switchboies  are  of  large  size,  and 
are  delivered  in  large  quantities,  roomy  iron  bins  and 
racks  are  provided  for  their  storage.  "Components" 
form  the  basis  of  the  whoU  manufacture,  and  as  over 
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3,000  difierent  components  are  required  for  the  com- 
pany's standard  products,  a  correspondingly  ample 
provision  of  wooden  shelving,  &c.,  has  been  made. 
Components  and  finished  products  are  handled  in 
trucks  on  skids,  moved  about  on  trolleys,  which  can 
be  brought  under  them  and  raised  to  lift  the  skids 
clear  of  the  floor.  The  whole  of  the  components  are 
housed  in  the  above-mentioned  store. 

Between  the  Rea  Street  stores  and  the  dispatch 
department  on  Barford  Street  are  the  various  work- 
shops wliere  the  individual  components  are  manufac- 
tured    and     the      finished      products      are      assembled. 


link  with  the  management.  Tea  is  provided  daily  for 
the  whole  of  the  employes  at  a  nominal  price,  and 
facilities  for  warming  and  cooking  food  are  placed  at 
their  disposal.  Lectures,  concerts,  &c.,  are  periodi- 
cally arranged,  and  are  well  attended.  So  successful 
have  been  the  endeavours  of  the  management  to  develop 
and  maintain  harmonious  relations  with  the  em- 
ployes, that  "labour  troubles"  are  practically  un- 
known  in   these  works. 

The  accompanying  illustrations  show  some  of  the 
most  typical  products  of  the  company.  Thrnughoiit 
the   range   of   its   manufactures  tlie  Admiralty  ]>ractice 
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Fig.  3.— ViKW  ix  Machink  Snor. 


-P.Mi.^GON    IkONCLAD    DoUBLIi-POLE    SwiTCH    OK    l.ICHTKII 

Ti'PE  FOR  Factory  Use. 


Throughout  the  works  (which  are  driven  by  electric 
|)Ower  derived  from  the  Corporation  mains)  the  utmost 
use  is  made  of  templets  and  jigs,  some  of  which  are 
very  elaborate,  and  a  large  tool  shop  is  provided  for 
their  preparation  and  storage.  Mucli  use  is  made  of 
special-purpose  machines  and  labour-saving  devices; 
for  example,  where  brass  parts  are  attached  to  porce- 
lains, the  screws  are  inserted  and  driven  home  in  some 
cases  by  self-feeding  machines,  and  in  others  by  auto- 
matic hand  screw-drivers.  Enamelled  parts  are 
spraved  or   dipped,  and  stacked   on  trucks,  which   are 


is  followed  of  insulating  with  mica  and  porcelain,  the 
switch  parts  being  mounted  on  steel  rods  or  bars  with 
micta  insulation  ;  special  attention  is  given  to  ease 
of  assembling  and  facility  of  access,  tlie  re([uirements 
of  the  installer  being  kept  in  view.  The  fuseboard 
sliown  in  fig.  6  can  be  easily  disassembled  in  10 
seconds.  In  that  shown  in  fig.  7,  each  of  the  fuse 
banks  can  be  pulled  forward  and  turned  over  for 
wiring,  or  entirely  removed  after  withdrawing  two 
screws.  With  each  fuseboard  a  record  of  the  correct 
fuse-wires  is  enclosed.  Simplicity  of  construction  is 
a  marked  feature  of  the  designs;  for  example,  a  small 
rut-out   I)o.\   consists    of    two    castiiiL:^.     «liirh    arr   srlf- 


Pio.  4.    M.E.M.   Glasgow  Ironclad  Docble-polf,  Switch. 


I'l.— M.E.M.  Ironclad  Doubmc-pom-,  Fr-sKBOAiiu,  :iO-AMPK.RF, 
Ways,  Disassembled. 


wheeled  bodily  into  the  gas-heated  ovens.  Many  of  the 
hphtf-r  parts  are  formed  to  shape  by  stamping  and 
pressing,  and  numerous  machines  are  provided  for  tliis 
fiiirposc:    capstan  lathes,  itc.   arc  also  freely  used. 

The  works  are  heated  with  a  system  of  hot-water 
piping,   and  are  well  lighted  and  ventilated. 

Special  consideration  is  given  to  the  physical  com- 
fort of  the  workpeople  and  to  their  various  methods  of 
recreation  in  their  leisure  time;  the  arrangements  for 
the  latter  are  entrusted  to  the  hands  of  committees,  on 
which  the  supervisory  staff  is  represented  to  provide  a 


hinging  and  self-locking,  so  tliat  no  machining  is  rc- 
(piired,  and  when  it  has  been  enamelled  it  is  complete. 
New  designs  are  considered  by  a  committee  of  heads 
of  (IcpartmiMits,  and  are  thoroughly  tried  nut  beforp 
manufacture  is  resolved  upon.  In  the  drawing-office 
highly  systematic  methods  are  adopted  ;  every  compo- 
nent is  drawn  on  a  separate  sheet  of  standard  size,  the 
tracing  of  which  is  filed  conveniently  for  reference, 
blue  prints  being  used  in  the  shops.  When  a  design 
has  been  adopted,  the  mechanism  is  mechanically  tested 
exhaustively,  a  switch,-  for  instance,  being  closed  and 
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opened  as  liiauy  as  500, UUU  times.  Tlie  uiutliuii  ul 
production  of  each  part  is  tlien  settled,  time  studies 
being  carried  out  and  a  standard  woriiing  time  arrived 
at,  to  which  are  added  allowances  for  incidental  opera- 
tions and  fur  rest,  and  these  times,  wiien  once  deter- 
mined, are  never  changed  unless  tlie  method  of  produc- 
tion or  the  design  is  changed.  A  premium  bonus 
system  is  in  force,  under  which  tlie  workman  is 
credited  with  half  the  time  saved  on  the  standard  time 
allowance;  this  system  has  proved  very  satisfactory 
to  l)oth  jjarties. 

In  addition  to  the  connuittee  on  design,  there  are 
periodical  meetings  of  the  lieads  of  the  staff  to  discuss 
matters  which  arise,  and  sub-committees  to  which 
specihc  questions  are  referred  for  investigation,  a  pro- 
cedure which  has  proved  most  helptul. 

Turning  now  to  the  systiiii  of  records  adopted  in  the 
works,  we  must  say  at  once  that  a  complete  account 
of  it  would  occupy  far  more  sp:ice  than  we  could 
devote  to  the  stibjcct;  we  have  novel-  met  with  an 
equally  elaborated  system  in  practical  oiieration,  or 
indeed  anything  apjjroaciiing  it,  and  in  order  to 
acquire  jjn  intimate  knowledge,  of  its  working  many 
days  would  have  to  be  spent  in  studying  the  details 
of  the  system.  We  shall  therefore  confine  our  atten- 
tion to  an  outline  of  the  scheme.  The  criticism  that 
it  is  unduly  elaborate  is  met  by  the  reply  tliat  it  has 
efficiently  fultilled  its  ])urpusc.  and  has  materially 
reduce<l  the  cost  of  productiiju.  Witiiin  the  last  two 
years  so  marked  an   imiiroveincnt  lias   talicn    place  that 


Fig  7.— M.E.M.  Ikonci,.mj  Tiuflh-I'ule  FiisEBo.um  with  lUU- 
AMPRRR  Ways,  showing  onr  of  thr  Fusk  Banks  tulled  out 
ON  Tui'-,  Tki-f.scopic  Cahiuhh  and  swung  ovkb  i''oR  Access  and 
WiiiiNd.  Thr  SiMi'MciTV  oi'  Entiue  Ekmovai,  oi'-  the  Fuse 
Banks  is   ai,so  shown. 


six  men  can  now  produce  the  same  output  as  previoush- 
required  ten  men,  and  the  costing  system  is  of  such 
a  nature  that  the  products  are  efi'ectively  controlled  as 
regards  both  price  value  and  quality.  Every  batch  of 
articles  which  passes  tiirougii  tlie  works  is  carefully 
costed,  and  any  variation  of  costs  is  at  once  brought 
to  liglit  and  investigated  Iiy  tlie  Costs  Committee. 
Siu-h  variations  may  be  due  to  a  variety  of  causes — the 
stoppage  of  a  machine,  the  absence  of  a  foreman, 
material  of  lower  (juality,  &c. — and' in  every  case  the 
cause   is  sought  and    traced    home  to  its    origin. 

In  carrying  out  the  system,  the  accountant's  office, 
the  works  manager's  office,  and  the  material  planning 
office  are  mainly  concerned.  The  last  two  are  situated 
in  the  works,  and,  in  addition,  each  foreman  has  an 
office  fitted  with  racks  for  cards  and  provided  with  a 
telephone. 


The  ideal  aimed  at  in  conducting  the  business  is  that 
all  goods  shall  be  delivered  at  once  Irom  stock,  and  this 
is  so  far  achieved  that  75  per  cent,  of  orders  are  filled 
in  tills  way.  lience  it  is  necessary  to  maintain  a  stock 
ot  each  item,  which  is  never  allowed  to  fall  below  a 
certain  minimum  before  a  fresh  batch  is  put  in  hand. 
This  involves  the  issue  of  a  "  sanction  "  for  a  quantity 
which,  in  the  case  of  the  smaller  devices,  compriBes 
many  thousands  of  complete  switches  or  fuses.  Th» 
requisite  supplies  of  raw  material,  castings,  screws, 
lie,  are  ordered  to  comply  with  the  sanction — raw 
materials  are  never  ordered  for  stock,  but  only  for  a 
definite  "  sanction  " — and  work  is  commenced  on  the 
components,  which  pass  into  store  as  they  are  com- 
pleted. The  term  "components"  is  not  restricted  to 
individual  parts;  porcelains  fitted  with  fu.se-clips,  for 
example,  whilst  built  up  of  components,  themselves 
become  components  for  the  assembly  shops.  \o  worki 
order  is  released  until  all  the  necessary  material  is 
ready  in  stock,  and  in  this  respect,  as  in  many 
others,  the  material  planning  office,  which  is  regarded 
as  the  "  brains  of  the  works,"  plays  an  important  part. 
The  purchasing  department  sends  a  copy  of  each 
order  to  the  stores  receiving  office,  where  the  incoming 
materials  are  checked;  corresponding  vouchers  are 
forwarded  respectively  to  the  records  office,  and  to 
the  material  planning  office,  where,  a  card  index  of 
iletails  for  each  of  the  IG  sanctions  now'  in  progress 
is  kept,  and  where  the  stafi  is  able  to  trace  the  exact 
location  of  all  materials  and  components  and  the  pro- 
gress made  with  each  works  order.  The  completion  of 
every  batch  of  jiroducts  is  reported  to  the  material 
planning  office,  which  releases  them  for  sale  by  order 
to  the  dispatch  department  or  passes  them  into  stock 
as  the  case  may  be. 

When  a  works  order  is  released  for  fulfilment,  the 
whole  of  the  components  required  by  each  workman  are 
conveyed  to  him,  with  the  appropriate  "  tally,"  and 
he  wastes  no  time  in  journeys  about  the  works.  Several 
inspectors  are  constantly  on  duty  to  ensure  that  avoid- 
able delays  shall  not  occur. 

All  tools  are  controlled  by  a  system  of  card  indexes, 
which  shows  not  only  the  purpose  of  a  tool,  but  also 
its  condition,  and  its  position  at  any  time;  the  pre- 
liminary stud}'  carried  out  by  the  production  engineer 
not  only  determines  the  time  to  be  allotted  to  each 
operation,  but  also  specifies  the  tools,  jigs,  &c.,  that 
will  be  required  by  the  operator.  All  worlunen's  tim« 
is  booked  up  to  specific  jobs,  and  idle  time  is  all 
checked ;  the  amount  of  time  saved,  and  the  cor- 
responding bonus  earned  (almost  invariably  the  work 
is  done  in  less  than  standard  time)  are  entered  on 
cards,  which  also  provide  for  the  allocation  of  the 
"  burden  " — standing  charges  which  in  the  aggregate 
vary  little  with  the  output  of  the  works,  but  which  vary 
considerably  in  respect  of  each  job.  in  accordance  with 
the  time  spcut  mi  it.  and  with  the  Mimlicr  of  items  over 
whicii  they  liave  to  be  distributed. 

It  is  here  that  the  system  reaches  its  highest  develop- 
ment :  unless  the  expense  burden  can  be  accurately  allo- 
cated, the  true  cost  of  the  products  cannot  be  correctly 
ascertained.  Rut  in  tliese  works  the  subject  has  been 
closely  stmlied,  anil  the  data  used  are  constantly  being 
revised  and  checked  in  the  light  of  actual  results:  every 
line  of  work  is  accurately  costed  to  a  minute  fraction  of 
a  penny,  so  that  the  management  is  constantly  kept  in- 
formed as  to  the  acttial  position,  the  progress  made  in 
reducing  costs  from  week  to  week,  and  the  opportuni- 
ties that  remain  open  for  improvement.  The  reduction 
in  labour  of  fO  per  cent.,  already  mentioned,  due  to 
the  operation  of  tht;  system,  in  itself  would  jiistify  its 
introduction. 

Seeing  that  the  .iiinual  expense  burden  which  is  to  be 
distributeil  over  the  whole  of  a  year's  output  cannot  be 
accurately  known  in  advance,  it  is  necessary  to  base  it 
u]ion  previous  results,  and  to  make  such  allowance  as 
experience  and  judgment  show  to  be  necessary.  If  the 
output  is  increasing,  naturally  the  burden  per  it«m 
diminishes,  and  vice  vena.     This  is  the  most  difficult 


810 


THE     ELECTKICAL     BE  VIEW.  I  Vol.  89.    No.  2,299,  December  is,   1921. 


part  of  the  system  to  operate,  but  in  these  works  the 
.methods  devised  lor  dealing  with  it  have  been  very 
highly  elaborated,  to  such  an  extent,  in  fact,  that  the 
cost  accounts  are  balanced  from  week  to  week,  and  any 
discrepancy  is  at  once  brought  to  light.  Thus  the  man- 
agement knows  at  any  time  not  only  whether  the  busi- 
ness is  being  carried  on  at  a  profit,  but  also  the  rate  of 
piolit  which  is  being  earned.  In  many  businesses  it  is 
impossible  to  gauge  with  certainty  the  results  of  the 
year's  trading  until  the  year  is  complete  and  the  ac- 
counts have  been  made  up — a  vast!}-  inferior  position  to 
be  in.  That  a  large  costing  and  accounting  staff,  and 
an  elaborate  system  of  card  indexing  and  card  record- 
ing, are  necessary  goes  without  saying ;  but  the  com- 
pany is  satisfied  that  the  system  is  not  merely  well 
worth  the  trouble  and  expense  involved — it  is  indispen- 
sable to  the  obtaining  of  the  maximum  production  at 
the  minimum  cost. 

Similar  orderly  methods  are  pursued  in  the  external 
relations  of  the  company:  every  order  is  dealt  with  in 
such  a  manner  that  the  dat«  promised  for  delivery  is 
kept  in  view,  the  actual  progress  made  in  filling  it  is 
constantly  known,  and  at  every  stage  any  inquiry  that 
the  customer  makes  can  be  at  once  replied  to.  Machines 
are  freely  used  for  computation,  and  every  process  is 
more  or  less  self-checking.  Prices  are  catalogued  in 
£  and  decimals  of  a  £  for  foreign  purchasers,  to  facili- 
tate quick  conversion  into  local  currency  in  accordance 
with  the  exchange  rate  of  the  day. 


The  latest  development  in  a  technical  sense  is  the  pro- 
duction of  a  new  range  of  switches,  together  with  many 
improvements  on  the  existing  patterns  of  fuse  and  dis- 
tribution boards.  All  switches  are  put  through  a  flash 
test  at  2,000  volts.  Special  care  is  taken  to  ensure 
tliat  the  finished  products  reach  the  customer  in  good 
order ;  small  articles  are  packed  separately  in  card- 
board cartons  labelled  with  the  capacity  and  voltage  of 
tlie  contents,  whilst  larger  ones  are  wrapped  in  brown 
paper  and  labelled.  The  output  of  finished  products 
is  two  to  three  tons  daily,  but  owing  to  the  precision 
and  order  with  which  the  work  is  carried  on,  there  is 
no  sign  of  hurry  or  confusion  in  any  part  of  the  works. 
It  .should  be  observed  that  although  the  organisation  is 
sj  highly  developed,  the  system  in  no  way  restricts  the 
introduction  of  new  designs  or  the  improvement  of  old 
ones ;  the  advantages  of  standarisation  in  expediting 
output  are  secured  without  the  sterilisation  (if  inventive 
ingenuity.  A  tour  of  the  works,  and  an  inspection  of 
their  organisation,  is  an  experience  of  great  interest, 
and  leaves  the  impression  that  scientific  management  is 
not  here  a  mere  fetish,  but  an  ideal  at  which  the  com- 
pany continually  aims;  nothing,  indeed,  struck  us 
more  than  the  keen  interest  displayed  by  the  leading 
members  of  the  staff  in  the  working  of  the  system,  and 
the  pardonable  pride  with  which  they  demonstrated  its 
efficiency.  But  anyone  who  obtains  permission  to 
study  the  details  of  the  system  may  be  warned  that  it 
cannot  he  done  in  n  dav. 


THE    SCAR    HOUSE     HYDRO-ELECTRIC    SCHEME. 


BRADFORD    WATERWORKS    300-KVA     INSTALLATION. 


The  Bradford  Waterworks  Committee  possesses  storage 
reservoirs  for  water  supply  in  the  Valley  of  the  Nidd, 
and  recently  it  has  been  found  necessary  to  con- 
struct a  further  reservoir  at  Soar  House,  near  the  head 
waters  and  just  below  the  existing  Angram  Dam,  in 
order  to  provide  additional  storage  capacity. 

The  construction  of  the  new  reservoir  involves  the 
building  of  a  very  large  and  important  masonrj'  dam, 
which  will  be  known  as  the  ''  Scar  House  Dam,"  and 
in  order  to  provide  the  necessary  energy  to  operate  the 
cranes,  blondins,  crushing  plant,  and  various  machinery 
involved  in  this  construction,  Mr.  Lewis  Mitchell. 
M.Inst.C.E.,  F.G.S.,  waterworks  engineer  to  the  Brad 
ford  Corporation,  with  characteristic  foresight,  con- 
ceived the  idea  of  utilising  the  water  flowing  from  the 
Angram  Dam  Keservoir  to  operate  a  hydro-electric 
plant  for  this  purpose.  The  water  from  Angram  flows 
into  the  River  Nidd,  and  about  two  miles  down  stream 
from  the  Angram  Dam  it  is  conveyed  from  that  stream 
into  the  Rainstang  Tunnel,  through  which  the  water 
passes  to  the  Bradford  service  reservoirs. 

Messrs.  Vickers,  Ltd.,  secured  the  contract  for  carry- 
ing out  this  work  in  November,  1920,  and  the  inau- 
guration of  the  plant  took  place  on  December  7th 

The  two  Francis  turbines  installed  were  made  by 
Messrs.  Vickers,  Ltd.,  at  Barrow-in-Furness,  to  the 
designs  of  their  associated  firm.  Messrs.  Ateliers  des 
Charinilles  S.  A.,  Geneva  (late  Piccard  Pictet),  and  each 
is  designed  to  operate  und'-r  a  net  head  of  168  ft.. 
giving  an  output  of  295  b.h.p.  and  a  discharge  of  19. ii 
cu.  ft.  per  sec.  at  a  speed  of  1,000  r.p.m.,  but  owing  to 
the  possible  variations  in  the  water  level  in  the  Angram 
Reservoir,  the  turbines  are  also  capable  of  working 
under  a  head  of  207  ft.,  giving  the  same  output  but  a 
correspondingly  reduced  discharge,  or  under  a  head  of 
148  ft.  with  correspondingly  reduced  output. 

The  guaranteed  officiencv  under  a  net  head  of  168  ft. 
was  as  follows,  subjfrt  to  a  tolerance  of  plus  or  minus 
2  per  cent.  :— At  full  loud  (20.")  b.h.p.),  79  per  cent.  ;  at 
^  load,  80  per  cent.  ;  at  J  load,  70  per  cent.  ;  at  |  load. 
76  per  cent. ;  but  when  tested  recently  the  efficiency  of 
the  turbine  at  full  load  worked  out  at  86.5  per  cent. 
The    turbines     are    governed     by     two    oil-prefesure 


governors  (Piccard  Pictet  patents),  which  work  each  in 
conjunction  with  a  relief  valve;  that  is  to  say,  each  tur- 
bine has  its  own  governor  and  its  own  relief  valve  owing 
to  the  considerable  length  of  the  pipe-line  used.  The 
result  of  this  is  that,  if  the  load  is  suddenly  thrown  off, 
the  relief  valve  opens  very  quickly,  beginning  to  open 
before  the  governor  commences  to  close  the  turbine 
gates,  after  which  the  relief  valve  closes  very  slowly, 
taking  between  80  and  100  seconds  to  do  so  after  open 
ing  in  from  2  to  3  seconds,  thus  ensuring  that  the  over- 


I'lil.     I.-  -KXTBIIIOR     Ol-    (}ENr,BATlNG    STATION. 

piessure  in  the  pipe-line  will  not  exceed  about  14  per 
cent,  of  the  final  static  head. 

The  general  arrangement  of  the  generating  sets  is 
well  shown  by  figs.  2  and  5. 

In  the  power  house  each  of  the  water  turbines  drives 
by  means  of  a  semi-elastic  coupling,  an  open  type  three- 
phase  generator  with  an  over-hung  exciter:  each  ma- 
chine is  capable  of  giving  a  continuous  output  of  250 
ItVA    at  0.8  power  factor.  2,400  volts,  50  cycles,  1,000 
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r.p.m.,  and  each  generating  set  has  been  tested  at  an 
over-speed  of  80  per  cent.  The  excitation  voltage  is 
110,  and  the  efficiency  at  full  load  iHid  0.8  power  factor 
of  each  generator  is  93  per  cent.  A  flywheel  is  pro- 
vided for  each  generating  set  in  order  to  prevent  the  use 
of  the  more  expensive  electrical  luaciiinea  which  would 
be  necessary  if  the  whole  of  the  fly\i'lieel  effect  required 
were  embodied  in  the  rotating  members  of  the  alter- 
nators. 

The    energy     is    conveyed     to    the    switchboard    by 
»ingle-core.     rubber-intulated,     3,300-volt     Association 


Fig.  2.— Interior  or  Power  House. 

grade  cable  made  by  Messrs.  W.  T.  Glover  &  Co.,  who 
have  supplied  all  the  cable  connections  needed  for  this 
contract.  The  six-panel  switchboard,  by  the  Metro- 
politan-Vickers  Electrical  Co.,  comprises  a  synchronis- 
ing bracket,  exciter  cubicle  (controlling  the  two  ex- 
citers), two  generator  cubicles,  two  feeder  cubicles  (each 
of  which  is  capable  of  dealing  with  the  full  output  of 
the  station),  and,  finally,  a  voltage  regulator  and  light- 
ing cubicle.  The  lighting  supply  for  the  power  houss 
i-j  furnished  by  a  0.5-kVA,  single-phase  transformer. 
The  apparatus  on  the  two  outgoing  feedei-s  comprise 
isolating  links,  choking  coils,  and  lightning  arresters. 

The  whole  of  the  electrical  equipment  in  the  sub- 
stations was  supplied  by  the  Metropolitan-Vickers  Elec- 
trical Co.,  Ltd. 

Sub-stations  Nos.  1  and  i  are  duplicates  of  one  an- 
other as  far  as  equipment  is  concerned,  although  the 
position  of  No.  i  is  not  as  yet  settled,  as  it  depends 
upon  the  final  choice  of  the  quarry  site.  Each  of  the 
sub-stations  contains  four  50-kVA,  3-phase  trans- 
formers, with  a  ratio  of  2,200/440  volts.  They  are 
star/star  connected  and  oil-immersed  in  corrugated 
sheet-iron  tanks  of  the  self-cooled  t3pe.  Each  of  these 
two  sub-stations  will  contain  the  necessary  isolating 
links,  lightning  arresters,  and  choking  coils  on  both 
the  h.p,  and  l.p.  sides.  As  regards  switchgear,  on  the 
h.p.  side  there  are  four  60-kVA  transformer  cubicles, 
while  on  the  l.p.  side  there  is  a  three-panel  switchboard, 
two  panels  of  which  will  each  control  two  60-kVA  trans- 
formers, and  the  third  panel  will  deal  with  one  50-kVA 
and  one  200-kVA  feeder. 

Sub-station  No.  2  has  to  supply  power  to  the  work- 
shops and  blondins,  etc.,  as  well  as  to  a  proportion  of 
the  cranes  on  the  dam  ;  it  is  of  larger  capacity  than 
sub-station  No.  1,  though  in  general  arrangement  it  ia 
very  similar.  It  contains  five  50-kVA  transfornierg 
and  five  h.p.  transformer  cubicles.  The  l.p.  switcji- 
board  consists  of  four  panels,  two  of  wliich  each  con- 
trol two  CO-kVA  transformers,  while  the  third  deals 
with  one  50-kVA  transformer  and  one  lOO-kVA  feeder, 
and  the  fourth  panel  with  two  200-kVA  feeders. 

Sub-station  No.  3  is  of  a  different  character  from  the 
others,  because  it  is  intended  solely  for  lighting.     To 


meet  the  requirements  of  the  Bradford  Corporation 
Waterworks  engineers  on  the  site,  the  lighting  is  to 
be  done  at  110  volts  direct  current,  and  the  sub-station 
comprises  the   following  equipment:  — 

The  h.p.  line  is  brought  in  to  a  cubicle  which  con- 
trols a  2o-kVA  transformer  that  feed.s  a  20-kW  motor 
generator,  which  can  either  charge  the  battery  or 
supply  energy  for  lighting  direct.  As  a  stand-by  and 
for  use  when  the  water  turbine  is  not  running  for  any 
reason,  a  belt-driven  20-kW  generating  set  is  provided 
with  a  35-h.p.  Vickers-Petter's  semi-Diesel  engine 
fitted  with  an  electric  starter  and 
compressed  air  apparatus,  to  run  on 
crude  oil ;  this  generating  set  is 
al.so  capable  of  either  charging-  the 
battery  or  supplying  the  lighting 
circuits  direct. 

As  an  annexe  to  this  sub-station 
there  is  a  battery  room  containing 
UO  Chloride  accumulator  cells  in 
glass  boxes,  which,  when  fully 
charged,  will  give  a  discharge  of  979 
ampere-hours  in  ten  hours  to  a  final 
pressure  of  1.83  volts  per  cell,  816 
ampere-hours  in  five  hours  to  a  final 
pressure  of  1.78  volts  per  cell,  or 
1 01  ampere-hours  in  three  hours  to  a 
final  pressure  of  1.75  volts  per  cell. 
The  ampere-hour  efficiency  of  the 
battery  is  90  per  cent,  at  all  rates, 
while  the  watt-hour  efficiency  is  75 
per  cent,  at  the  ten-hour  rate. 

Portions  of  the  pipe  line  between 
the  power  house  and  the  Angram 
Dam  are  shown  in  figs.  3  and  4. 
There  are  two  connections  to  the 
Angiauj  Reservoir,  and  an  air  valve  is  provided 
to  free  any  air  which  may  collect  in  the  pipe,  and 
to  allow  the  escape  of  air  when  the  pipe  is  being 
filled ;  this  valve  also  prevents  the  formation  of  a 
vacuum  in  the  pipe-line  if  the  latter  is  emptied  too 
([uickly.  The  30-iuch  diameter  pipe  is  approximafely 
312  ft.  long;  following  this,  there  is  a  section  approxi- 
mately 1,484  ft.  long  of  35-in.  bore  pipe  3/16-in. 
thick;  this,  again,  is  followed  by  a  section  approxi- 
mately   1,488    ft.    long   of    33-in.    bore   pipe,   while  the 


Pig.  3.-— Portion  of  Pipe  Line. 

final  length  is  approximately  1,491  ft.  long  and  the 
total  length  of  the  pipe-line  is  4,775  ft.,  the  pipes 
being  of  the  mild-steel  welded  type  with  flanges  riveted 
on  to  them. 

Concrete  anchor  blocks,  anchoring  rings,  and  ex- 
pan.sion  joints  are  provided,  and  the  pipe-line  is  sup-' 
ported  on  rubl)le  masonry  piers  and  concrete  saddles, 
free  movement  being  allowed  for  by  inserting  tough 
brown  paper  served  witli  blacK  lead  and  tallow  between 
the  pipe  and  the  concrete  saddles.     The  pipe-line  in  its 
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course  to  the  power  house  follows  approximately  the 
path  of  the  River  Nidd,  which  it  crosses  five  times. 
temporary  wooden  bridges  being  erected  at  tlie  cross- 
ings. The  pipes  after  erection  were  painted  with 
special  paint  supplied  bv  Messrs.  Cuirass  Prod\icts. 
Ltd. 


hot  in  the  valley  during  lae  day  and  very  cold  at  night. 
Just  before  entering  the  power  house  a  small  '2-in. 
drain  valve  is  provided  in  the  bottom  of  the  pipe-line 
to  drain  the  last  section,  if  it  should  ever  be  required 
to  empty  the  latter  completely.  In  case  the  power 
I'ouse  is  sliut  down  completely  lor  any  reason  a  5-in. 
discharsie  valve   is   connected     hy   :i  tapered     pipe   to   a 


Citv 
ihf'v 


-ANi;mM    Dam   .vm'  P 


A  maiimum  movement  at  the  expansion  joints,  dur- 
ing this  autumn  when  the  pipe  was  empty,  has  been 
observed    of  3|   in.    during   one   24   hours  when    it    was 


[lipe  that  discharges  into  the  River  Nidd,  be- 
in  ordinary  operation  tlio  water  supply  to  the? 
f  Bradford  will  i;o  tluonf,di  tlie  turbines,  and  if 
re  not  running-  I'or  any  reason  the  water  supply 
iimsl^   of  course,   continue. 

In  this  connection  it  is  ititerestiuL;-  to  nole  that 
the  ordinary  cous\nnption  of  water  from  tlie  Angram 
Reservoir  is  1.'!  eu.  ft.  per  second  over  '2-i  hours.  As 
i:  is  required  to  get  as  much  energy  as  possible  during 
eight  hours  out  of  the  24,  the  turbines  were  designed 
to  utilise  approxintately  three  times  the  above  amount. 

The  joints  between  the  pipe-line  flanges,  which  are 
bolted  together  .  are  made  with  a  rubber  jointing 
ihaterial  that  was  supplied  hy  tlic  loco  Rubber  and 
Waterproofing    Co..    Ltd. 

A  lai-ge  portion  of  the  niatei-ial  for  the  transmission 
lines  was  supplied  l)y  .Messrs.  Twiss  Electric  Trans- 
mission, Ltd.,  wooden  poles  of  the  "  A  "  and  "  H 
<lescriptions  being  used.  Stranded  copper  conductors 
are  used,  and  a  continuous  earth  wire  is  provided 
tliroughout.  Suitable  cradles  ajid  triangular  guards 
are  provided  wliere  either  roads  or  railways  are  crossed 
by  the  2,400-volt  transmission  line,  which  is  strongly 
guyed  and  supported  owing  to  the  heavy  wind  and 
weather  conditions  which  freqtiently  obtain  at  the  head 


Fig.  5.— Choss  SfXTiON  of  Scar  House  Power  Station. 

^  of  the  Nidd  Valley,  but  there  is  nothing  remarkable 
iij  about  it,  except  its  simplicity.  Isolating  switches  are 
provided  on  each  terminal  pole,  at  the  various  sub- 
'^  stations  and  on  each  of  the  two  terminal  poles  at  tlie 
'C  power  station,  so  that  anj'  section  or  building  may  be 
sj,  conijilptoly  isolated. 

li  


niectric  Vehicles  for  Islington. — The  L.C.C.  has  sanr- 
tioncfl  tlio  expenditure  of  £S,'iS7  hy  the  Islington  Borough 
Cnutieil.  [iichided  in  this  sum  is  the  cost  of  four  electric 
vcliicles  for  refuse  collecting,  capable  of  ;i  run  of  30  miles  per 
(•hiir;ie.  The  Borough  Council  proposes  to  establish  a  battery- 
charging  station  in  which  will  be  installed  two  40-kW  motor 
generator  sets. 
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HANDS  OFF"  THE  ELECTRICAL  INDUSTRY. 


The   Institution  Lays   the  Matteu  BEt'ouE   the 
Pkemibk. 

Ln  our  leader  columns  again  to-day  we  discuss  the 
German  desires  that  reparations  in  kind  may  be  per- 
mitted to  take  tlie  form  of  electrical  power  stations  and 
railway  electrification  in  the  United  Kingdom,  and  tlie 
schemes  under  which  it  is  hoped  to  establish  a  permanent 
German  electrical  and  other  manufacturing  hold  upon 
Russia.  It  is  as  well  that  tlie  subject  of  reparations  in 
kind  in  relation  to  France  and  Russia,  and  the  present 
and  future  state  of  British  electrical  export  trade, 
should  receive  attention  in  its  entirety  ami  by  all  classes 
of  the  uommunity. 

It  is  not  a  matter  to  be  left  in  the  hands  of  statesmen 
and  politicians — it  vitally  affects  the  interests  of  whole 
communities  engaged  in  industry  and  trading.  It  is 
a  matter  of  the  utmost  seriousness  for  working  men 
and  working  women,  because  it  threatens  the  British 
manufacturing  position  when  confidence  in  the  future 
of  our  industries  is  most  necessary  for  reviving  trade 
and  increasing  eniployment.  The  subject  is  a  most 
suitable  one  for  co-operative  action  between  employers 
and  employed,  and  we  are  pleased  to  see  that  such 
action  has  been  taken.  We  hope  the  whole  story  will 
be  related  by  trade-union  officials  to  their  members  in 
the  interests  of  the  industry  that  affords  them  their 
livelihood.  It  is  often  said  that  we  are  backward  with 
regard  to  convincing  propaganda.  Here  is  a  plain 
straightforward  subject  indicating  beyond  dispute 
where  the  interests  of  all  classes  lie. 

The  harm  done  by  the  speech  of  Sir  Peter  Uylands 
in  singling  out  our  power  supply  and  our  electrical 
industry  for  attention  cannot  be  estimated  at  the 
moment.  Measures  were  promptly  taken  by  the  Press 
and  by  leading  representatives  of  the  industry  to  see  that 
Ministers  of  State  were  not  blind  to  the  dangers  that 
beset  their  path  if  they  dallied  with  such  projects. 

We  are  glad  that  the  Council  of  the  Institution  of 
Electrical  Engineers  has  seen  fit  to  bring  its  weighty 
influence  to  bear  upon  the  mind  of  the  Prime  Minister 
with  regard  to  the  matter.  The  statement  sent  to  Mr. 
Lloyd  George,  signed  by  Mr.  Highfield  as  Presiden,  is 
reprinted  herewith.  It  will  be  found  to  deal  first  with 
the  principle  of  reparations  in  kind  and  the  importance 
of  their  not  being  permitted  to  interfere  with  British 
employment.  It  proceeds  to  correct  the  impression  that 
may  have  arisen  from  the  speech  of  Sir  Peter  Rylands 
that  cheaper  transport  and  power  would  be  rendered 
available  by  the  carrying  out  of  the  German  plans.  It 
emphasises  the  needs  of  the  British  electrical  industry 
which  is  at  present  running  its  works  in  expectation  of 
a  trade  revival,  and  the  disadvantageous  position  in 
which  it  would  be  placed  in  the  export  markets  if 
German  productions  were  officially  accepted  on  a  large 
scale,  forming  for  them  a  world-wide  advertisement. 
The  experience  of  the  British  nation  during  the  war 
demonstrated  the  need  for  electiital  engineers  of  the 
highest  skill  for  manifold  kinds  of  vital  service.  The 
Institution  having  had  a  large  part  to  play  in  organis- 
ing our  humait  scientific  resources  in  this  connection  can 
justly  claim  the  right  to  speak  to  the  Premier,  who  did 
so  much  to  win  the  war,  with  a  voice  of  authority. 
The  Institution,  in  its  communication,  does  not  mince 
matters.  It  uses  the  word  "  rUin  "  for  Britain  as  the 
consequence  of  a  large  German  electrical  reparations 
payment. 

We  believe  that  in  the  views  stated  in  this  U'ltcr  tlic 
Institution  Council  speaks  what  is  in  the  mind  of  all 
grades  of  its  membership  and  acts  in  the  interests  of 
the  hundreds  of  thousands  of  professional  men  and  eni- 
l>!oyes  engaged  in  the  electrical  and  allied  industries. 

We  hope  that  the  Government  will  adopt  the  Institu- 
tion's advice  and  make  a  pronouncement  as  soon  as 
possible  in  such  clear  and  definite  terms  as  shall  bring 
about  a  complete  restoration   of  confidence. 


(copy.) 
TIIK  INSTITUTION   OF  ELECTRICAL  ENGINEEKS. 
Founded  1871. 
Incorporated  by  Royal  Charter,  1921. 
Savoy  Place, 
Victoria  Embankment,  London,   W.C.2. 
9«;»  December,   1921. 
riie  l;i-lit    Honourable  David  Lloyd  Geoiye,  O.M.,   P.O..  &e.. 
I  n»t   Lord   of  the  Treasury, 

The  Treasurj . 
Sir,  Wbitehall,   S.W.I 

GEIixMAN  UEPAKATIONS  IN  lUND. 

The  Council  of  the  Institution  of  Electrical  Engineers  have 
liad  their  attention  directed  lo  certain  pubhc  declaration!, 
iiiid  Press  communications  proposing  that  tbe  German  Repara- 
tion ludemuity  should  be  partly  provided  by  the  construction 
in  this  country  of  generating  stations  and  tbe  carrying  out  of 
liiihvay  eU-ctrihcation  by  German  contractors;  and,  having 
appointed  a  .Committee  to  report  to  them  thereon,  desire  to 
(lilt  before  the  Government  their  considered  view  on  these 
liroposals  as  follows:  — 

On  the  general  principle  of  reparations  in  kind,  they  have 
to  remind  the  Government  that  at  the  present  tune,  when 
unemployment  is  so  extensive,  any  reparations  m  kind  should 
be  of  such  a  nature  that  they  do  not  compete  with  any  pro- 
ductions in  this  country  involving  employment  on  a  great 
.scale  of  labour,   both  skilled  and  unskilled. 

With  regard  to  the  proljosals  that  large  electric  power  sta- 
tions should  be  erected  and  that  railway  electrification  Bbould 
be  undertaken  by  German  contractors,  they  desire  to  make 
the  following  observations  :  It  is  possible  that  the  proposals 
for  the  acceptance  of  German  plant  on  account  of  reparation 
may  have  arisen  from  a  hasty  impression  that  such  action 
would  confer  benefits  on  this  country  in  the  form  of  cheaper 
transport  and  power.  But  if  such  plant  is  to  stand  as  a 
contribution  towards  reparations  its  value  must  be  debited  to 
the  undertakings  using  it.  In  no  uther  way  can  such  value 
be  put  to  the  credit  of  National  indebtedness.  TTiere  is, 
therefore,  no  good  reason  to  suppose  that  the  use  of  German 
plant  obtained  in  that  way  would  result  in  the  users  of  it 
being  able  to  give  a  cheaper  service  than  with  new  equipment 
uf  British  manufacture. 

There  are.  however,  other  considerations  which  my  Council 
desire  to  urge.  The  electrical  industry  iu  this  country  is  at 
the  present  time  sutterLug  from  a  grave  lack  of  employment  in 
all  branches,  but  nevertheless  many  works  are  being  run  in 
the  expectation  of  a  trade  revival.  Should  it  be  decided  to 
accept  German  machinery  on  a  large  scale,  there  is  no  doubt 
that  a  large  additional  amount  of  unemployment  would  imme- 
diately result,  and  that  both  the  workpeople  and  technical 
staffs  at  present  being  kept  together  would  be  disbanded. 
Moreover,  the  effect  of  the  acceptance  for  the  pubhc  service 
of  this  country  of  electrical  machinery  of  German  manufac- 
ture would  be  a  world-w-ide  adyertisement  for  such  goods,  and 
would  fatally  diminish  the  present  prestige  of  British  electrical 
goods,  with  most  serious  effects  on  our  export  markets. 

The  experience  of  the  war  showed  the  necessity  of  this 
country  having  a  large  number  of  highly .  .skilled  and  trained 
electrical  engineers  available,  and  the  members  of  the  Insti- 
tution U  Electi-ical  Engineers  were  called  upon  during  the 
war  to  undertake  work  for  the  national  forces  reqiuring  the 
highest  skill. 

A  proposal  which  would  have  the  effect  of  crippling  many 
of  the  most  important  electrical  manufacturing  concerns  and 
leaving  this  country  dependent  for  electrical  service.s  upon 
German  industry  would  result  in  discouraging  the  training  of 
electrical  engineers  for  what,  in  war  time,  is  a  vital  neces- 
sity. 

in  view  of  the  points  briefly  set  out  al)ove,  the  Council  of 
the  Institution  of  Electrical  Engineers,  representing  all 
branches  of  the  electrical  industry,  desire  to  urge  most 
strongly  on  H.M.  Government  the  disastrous  consequences 
which  would  ensue  to  the  industry  if  electrical  construction 
in  this  coimtry  on  an  exten.sive  scale  is  entrusted  to  German 
manufacturers.  .\ny  possible  immediate  advantage  antici- 
pated bv  tiie  propostMs  of  the  scheme  of  reparation  could  not 
off-set  the  ruin  of  those  industries  in  this  country  which  are 
engaged  in  the  manufacture  of  steam  turbine  plant  and  heavy 
electrical  machinery,  both  of  which  had  their  sole  origin  in 
Britisli   science   and   inventiveness. 

The  Council  of  tlic  Institution  trust  that  in  view  of  the  dis- 
cussions which  have  been  published.  11. M.  Government  will 
remove  the  great  uncertainty  which  has  been  created  in  the 
industry  by  an  immediate  .statement  that  such  prot>osals  will 
not  be  entertained.  If.  however,  propos;ils  of  the  kind  should 
be  considered  by  the  Government,  my  Council  ask  that  they 
should  be  given  an  opportunity  of  being  heard  by  yourself  or 
the  Chancellor  of  the  Exchequer  tiefore  any  action  is  taken. 
I  am.  Sir, 

Your  obedient  servant. 

(Sffn.)  J.  S.  mOHFLELD. 
President. 
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The  matter  has  also  been  dealt  with  by  a  meeting  of 
representatives  of  the  Joint  Industrial  Councils  and 
other  bodies  in  the  electrical  industry,  as  the  followiug 
quotation  from  the  Daily  Telegraph  (December  14th)  will 
thow  : — 

"  With  reference  to  the  suggestions  made  that  the  German 
repsration  indenmity  should  be  partly  provided  by  the  con- 
struction in  this  country  of  generating  stations  and  the  carry- 
ing out  of  railway  electrification  by  German  contractors,  a 
meeting  has  been  held  representative  of  the  Joint  Industrial 
Councils  and  other  bodies  in  the  electrical  industry,  and  com- 
prising therefore  both  the  trade  unions'  and  the  employers' 
side  of  these  matters,  at  which  the  subject  was  discussed.  A 
resolution  adopted  by  the  meeting  called  '  attention  of  the 
Government  to  the  irreparable  injury  which  would  be  done 
to  the  British  electrical  industry  now  and  in  the  future  if 
any  such  proposals  were  seriously  entertained,  and  which  if 
put  into  effect  would  result  in  the  clo.sing  down  of  important 
•lectrical  works  in  this  country  and  consequent  increase  of 
unemplojTnent.'  The  conference  further  invited  the  Govein- 
ment  to  make  an  immediate  and  unequivocal  statement  that 
acceptance  of  reparation  payments  by  handing  over  such  pub- 
lic servic*  works  to  German  contractors  will  not  be  snter- 
tained." 
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BY  R.  BORLASE  MATTHEWS, 
Wh.Ex..    A.M.Inst. C.E.,    M.I.E.E.,    F.E.Ae.t. 

[Conoluded  JTom  p.  797.) 
(11.)  The  Mechanical  Conitructioyi  oj  e.h.p.  Lines. 
While  there  does  not  seem  to  be  an\'   official  definition,  on 
the  Continent,  all  lines  operating  at  40,000  volts  or  over,  are 
usually    classed   as    extra-high-pressure.       At    a     conference 
held  at  Brussells  in  1920,  an  attempt  was  made  to  standard- 
ise the   hne  voltages  as   45,000,   60,000,  80,000,    100,0U<;»,    and 
1^,000    volts,    with   proportionately  higher    voltages    at    thq 
generating    stations.      However,    this    proposed    standardisa- 
tion did  not  meet  with  the  approval  of  the  French  engineers, 
and  seems  to  be  as  yet  undecided.       A  fundamental  factor 
underlying  this  question  jb  the  relation  between  the  pressure, 
the  length  of  the  line  and  the  amount  ol  power  to  be  trans- 
mitted.    With  these  mam  variables,  and  also  associated  with 
them  a  number  of  minor  variables,  it  is  little  to  be  wondered 
that  recent  discussions  have  thrown  into  relief  the  extreme 
complexity  of  the  matter.     Of  course  the  main  object  is  to 
obtain  a  design  of  line,  that  not  only  functions  properly,  but 
also  operates  economically.    The  cost  price  of  the  transmission 
must,  of  course,   be  as  low  as  possible,  taking  into  account 
the  losses  of  energy   and   the   annual   overhead   charges  for 
depreciation,  operation  of  the  line  and  of  the  necessary  sta- 
tions.    French  engineers  have  attempted  to  design  the  ideal 
line  on  a  mathematical  basis,  not,  however,  with  much  success, 
as  there  are  so  many  variables,  not  the  least  of  which  is  the 
fluctuations  of  market  prices  of  materials.    On  account  of  the 
cost  of  installation,   maintenance,   and  consumption   of  syn- 
chronous condensers,  Lavenchy,  in  his  paper,  favours  aiming 
at    a  power   factor   lower    than   unity,    even    though   a  high 
power  factor  would  reduce  the  line  losses  and  the  necessary 
capacity  in  kilo-volt-amperes  of  the  transformers  and  alterna- 
tors.    As  regards  the  maximum  power  which  can   be  trans- 
mitted by  a  three-phase  line  for  a  given  voltage,  Blondel  is 
quoted  as  having  demonstrated  that,   all  other  things  beinc 
equal,  the  maximum  power  that  a  line  can  transport  is  pro- 
portional to  the  square  of  the  voltage  at  the  generating  ex- 
tremity.     Continental  engineers  seem  to  have  adopted   Lord 
Kelvin's  rule,  as  a  first  approximation  in   deciding  the  most 
economical  section    of   a   line,    viz.,    as   that  for   which   the' 
annual  interest  and  depreciation  on  the  conductors  and  such 
part  of  the  supports,  &c.,  as  varies  with  the  section  of  the 
conductors  are  equal   to  the   price  of  the  energy  consumed 
annually  by  ohmic  losses.    This  rule  does  not  of  course  take 
into  account  pos.sible   future  expansion   of   supply.     Further, 
pole  co.sts  often  increase  out  nf  proportion  as  the  conductor 
section  increases,  hence  the   cross  section   finally   selected   is 
usually  a  trifle  less  than  that  called  for  by  the  application  of 
the  riil».    Based   on    Still's    (U.S.A.)  formula,    Lavenchy   has 
prepared  an  interesting  abacus,   which  quickly  indicates  the 
required   voltage  for  the  transmission   of  a   given   amount  of 
power  over  a  given  distance,  e.g.,   if  26.000  kW   has  to  be' 
transmitted  2fi0  km.    (17.5   miles),    the    ab'acus  gives   the  re- 
quired  voltage  as  Uo.OilO.    200.000  volts  i.s  considered  to  be 
the  present  practical  limit  of  pressure  for  transmission  under 
European    conditions.       Even     this     pressure  would  only  b« 
advocated  for  considerable  power,  with  high  load  factor  and 
long  distances. 

Except  for  temporary  wr.rk,  wooden  poles  for  transmission 
lines  operating  at  over  4.5,0<»0  volts  have  been  superseded  by 
either  reinforced  concrete  or  steel  poles.    The  reinforced  con- 

•  A  continuation  of  notes  mi  the  recent  International  Con- 
ference held  at  Parij. 


Crete  poles  are  largely  employed  on  lines  of  45,000  to  65,000 
volts.  They  are  considereu  to  be  the  type  of  pole  which  re- 
quires the  least  mamtenance.  Their  excessive  weight  is, 
however,  especially  in  mountainous  districts,  a  seiious  ob- 
stacle to  their  use.  These  concrete  poles  are  made  m  every 
conceivable  ci'oss  section.  The  heights  of  the  steel  poles  are 
usually  26  to  yo  feet,  for  a  45.0U;-voll  hne  carried  on  pin  in- 
sulators; or  for  a  i20,Ot)y-vol6  Une  with  six  conductors,  carried 
by  insulators  of  the  suspended  type,  the  heights  are  nor- 
mally 75  to  SO  feet. 

Anchor  poles  are  usually  fixed  at  intervals  of  about  one 
kilometre,  li  this  way  the  stringing  tension  of  each  section 
can  be  adjusted  independently. 

iMost  of  the  lines  are  nowadays  provided  with  one  or  two 
earth  wires,  in  the  form  of  galvanised  steel  cables.  Thi» 
ground  wire  not  only  acts  as  a  protective  device,  but  also  pro- 
vides a  good  contact  from  pole  to  pole,  which  is  useful  should 
any  pole  be  insutficiently  earthed.  Sheets  of  copper  about 
two  leet  square  are  employed  as  earth  plates  (in  Holland  tho 
plates  used  are  considerably  larger).  These  sheets  are  bedded 
lu  coke,  in  pits  dug  outside  the  pole  foundatioils,  so  as  to 
permit  of  easy  inspection.  The  sheets  are  connected  tc^ 
the  poles  by  ^o.  0  A.W.G.  copper  wne. 

As  a  means  of  economy  in  constructing  the  concrete  foun- 
dations for  poles  a  central  hole  is  left,  which  is  tilled  up  with 
stones.  Occasionally  iron  shoes  are  employed  as  pole  founda- 
tions, in  place  of  concrete.  A  cm-ious  trouble  has  aviseu  in 
Holland,  where  the  poles  were  painted  with  iron  oxide  paint, 
in  that  the  cattle  lick  off  the  paint  on  account  of  its  sweet 
taste,  and  thereby  are  poisoned.  The  question  which  li 
the  best  method  of  preserving  a  steel  pole  is  by  no  means 
settled.  I.e.,  whether  it  should  be  painted  or  galvanised,  and. 
if  the   latter,  .which   process   should   be   adopted. 

As  regards  insulators,  the  pm  type  is  usually  employed  up 
to  70,000  volts,  and  above  that  pressure  the  suspended  pattern 
is  almost  exclusively  employed.  The  pin  type  insulatorn 
usually  consist  of  at  least  three  parts  cemented  together. 
Often  they  are  formed  of  four  or  five  parts.  Their  dimen- 
sions vary  from  a  diameter  of  270  mm.  (say  lOt  in.)  and  a 
height  of  300  mm.  (say  12  in.)  for  46,000  volts,  up  to  a 
diameter  of  350  mm.  (sav  14  in.),  and  a  height  of  415  mm, 
(say  16J  in.)  for  75,000  volts. 

In  the  case  of  suspended  insulators,  six  arc  employed  for 
90,0tX)  volts,  seven  for  120.000  volts,  and  eight  for  150,000 
volts.  Experimental  work  has  shown  that  if  the  dielectric 
strength  of  insulators  could  be  improved,  it  would  be  much 
more  satisfactory  to  employ  three  only.  This  is  for  the. 
reason  that  50  per  cent,  of  the  potential  distribution  along 
the  chain  occurs  at  the  first  insulator,  and  25  to  30  per  cent. 
it  the  last,  the  intermediate  insulators  only  averaging  5  per 
cent.  A  suggestion  has  been  made  to  improve  the  potential 
distribution  by  employing  metallic  covers  (which  also  serve 
to  improve  the  rain  protection)  over  each  insulator  in  a  chain. 
.A  very  uncertain  problem  in  the  manufacture  of  insulators 
is  the  ageing  of  the  porcelain.  Also  it  is  diflicult  to  manu- 
facture these  insulators  of  any  considerable  thickness  without 
the  possibility  of  developing  flaws.  After  four  or  five  years 
the  life  of  insulators  becomes  very  doubtful,  and  they 
then   need    very   careful    watching   and   testing. 

While  very  careful  investigation  has  been  made  as  to  the 
relative  advantages  of  copper  and  aluminium  for  overhead 
conductors,  the  situation  may  be  summed  up  by  saying  i,hat 
they  are  interchangeable  for  average  spans,  and  there  is  no 
other  metal  that  can  be  substituted  for  them.  On  long  spans 
either  of  these  metals  is  employed,  with  a  twice  galvani?°d 
steel  centre  core  for  strength — its  conductivity  is  not  taken 
into  account.  In  an  aluminium-steel  cable  the  weight  of  the 
steel  approximates  .50  per  cent,  of  that  of  the  aluminium.  In 
California  800  ft.  has  been  calculated  to  be  the  most  econo- 
mical span  for  a  three-conductor  aluminium-steel  line  (cross- 
.«ection  70n,W0  c.  mils)  for  a  load  of  10(1,000  kW  at  200,000  V 
In  one  transmission  system,  at  any  rate,  the  line  is  carried 
in  roller  bearings  attached  to  the  insulators  on  the  poles 
between  the  anchor  poles.     (This  is  in  Holland.) 

Great  improvements  have  been  made  of  late  in  the  con- 
struction of  underground  cables  for  operation  at  45,000  volts 
and  over.  Messrs.  Callender's  have  actually  supplied  50,000- 
volt,  3-core  cables  to  Holland.  In  France  the  tendency  seems 
to  be  to  lay  single-core  cables,  lead-sheathed,  but  without 
steel  armouring  to  prevent  induced  eddy  currents.  This 
method  reduces  the  stress  on  the  dielectric  material,  and 
avoids  corona  troubles.  Further,  an  extra  single  conductor  cablp 
ran  be  laid  at  the  same  time  at  a  small  additional  cost,  as  a 
.«pnre.  The  jointing  is  also  much  easier.  Still,  the  three- 
core  cable  seems  to  be"  more  of  an  engineering  proposition, 
and  if  the  cable  is  solidly  filled,  i.e.,  no  space  left  between 
the  three  cores,  there  is  no  fear  of  corona  trouble  with  its 
consequent  weakening  of  the  dielectric.  Further,  these 
cables  can  be  made  with  steel  armour,  which  is  undoubtedly 
an  advantage  as  a  mechanical  protection.  It  is  anticipated. 
as  the  result  of  tests  now  in  progress,  that  shortly  it  will  be 
possible   to  manufacture   120,000-volt  cables. 

(iii.)  The  Operation  and  Protection  of  e.h.p.  Linei. 

A  sf:)mewhat  curious  fact  came  to  the  attention  of  the 
writer  when  in  Holland  recently.  A  laige  number  of  cables 
hav«  been  laid  in  that  country,  at  a  cost  which  compared 
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favourably  with  overhead  lines — owing  to  the  difficulties  in 
importing  both  poles  and  insulators.  The  distribution  wystein 
has  been  laid  down  considerably  in  advance  of  the  demand, 
with  the  result  that  on  a  Sunday  moi'ning  a  station  with  a 
normal  week-day  load  of  6,t.W  or  6.(KX)  kVV  has  to  operate  a 
1,400-kW  sttMui  turbine  set  to  supply  the  wattless  current  due 
to  the  capacity  of  the  cables. 

On  the  Continent  it  seems  to  be  the  custom  to  maintain  a 
close  and  regular  inspection  of  the  Hnes.,  e.g.,  a,  weekly  vi.sit 
is  paid  to  eac-h  pole  during  the  summer,  and  a  bi-weekly 
visit  during  the  winter.  All  detail.s  alVeotin);  the  line  have 
to  i)e  repurte.d  upon.  Watchmen's  time-clucks  (into  which 
a  key  has  to  be  plaited  and  turned  to  rcccjrd  the  tim;;  of  a 
visit)  are  fitted  to  the  poles  at  the  wireUws  station  at  St> 
Assisse.  In  addition,  a  night  inspection  is  made  once  a  month 
to  detect  any  corona  and  brush  discharges  which  may  occur 
at  defective   points. 

Owing  to  the  uncertainty  as  to  tlie  life  of  insulators,  periodi- 
cal tests  hnvf  to  be  made.  Thest^  are  carried  out  either  by 
(a)  the  megger  method;  (jr  (/))  the  buzz-stick  method.  For 
the  megger  test  the  line  ha.s  to  be  dead,  which  is  a  disadvan- 
tage. In  addition,  the  test  does  not  eeem  to.be  effective  on 
certain  types  of  insulators.  The  buzz-stick  method,  as  may 
well  be  anticipated  from  its  name,  comes  from  America. 
The  testing  appliance  consists  simply  of  a  ll)-ft.  in.sulat«l  rod. 
of  about  li  in.  in  diameter.  .4t  the  uppor  end  of  this  pole 
a  metal  fork  is  fixed,  whose  prongs  are  about  a  foot  apart. 
The  test  is  carried  out  in  two  stages:  (1)  "  feeling-out.''  and 
(■2)  "  shorting-out."  The  first  test  consists  in  touching 
successively  with  one  of  the  prongs  of  the  fork,  first  the  con- 
ductor and  then  the  head  of  each  insulator.  On  withdrawing 
the  fork  a  characteristic  buzzing  sound  is  heard,  which 
diminishes  as  .successive  insulators  are  touched  (of  cour.se  the 
buzzing  will  increa.se  slightly  at  the  last  in.sulator.  as  com- 
pared with  the  intennediate  ones,  as  the  potential  gradient 
is  greater  there).  If  this  test  indicates  that  the  greater  pro- 
portion of  the  insulators  in  a  chain  are  faulty,  the  second. 
or  "  shorting-out  "  test,  must  not  be  applied.  The  "  .shorting- 
out  "  test  consists  in  .succes.sively  .short-circuiting  all  the  insu- 
lators in  a  chain  by  means  of  the  fork.  An  arc  will  be  made, 
when  making  and  breaking  the  short-cureuit,  if  the  insulators 
are  sound.  The  arcs  decrease  (in  a  good  cham)  as  in  the  ca.se 
of  the  "  buzz"  test.  Similarly,  the  arc  produced  on  the  last 
insulator  is  greater  than  on  the  pennltiniate  one. 

It  is  found  that  an  earthed  overhead  guard  wire  is  the  best 
protection  against  lightning.  Many  other,  and  more  compli- 
cat«d  methods  b^ve  l>een  employed,  but.  as  a  rule,  they 
are  being  gradually  discarded.  The  horn-shaped  lightning 
arrester,  though  still  employed  on  medium-pressure  systems, 
is  entirely  eliminated  from  those  of  extj-a-high  pressure.'  Elec- 
trolytic arrestees — which  are  really  valves— ^re  used  to  rv 
considerable  extent  in  -America.  There  are  also  a  few  instal- 
lations in  Europe,  though  they  have  a  number  of  disadvan- 
tages. Wave-(lamping  devices,  in  the  form  of  condensers, 
are  favoured  in  Central  Europe. 

In  the  maintenance  of  effective  service  on  an  e.h.t.  trans- 
mission system,  the  use  of  the  telephone  is  of  all  importance. 
Latour  and  others  have  given  considerable  attention  to  this 
matter,  and  the  systems  they  advocate  include  the  use  of," 
three-electrode  vacuum  tubes.  On  independent  telephone 
lines  these  electronic  tube  amplifiers  super-nmnlify  the  speech 
sigiials,  so  that  the  latter  eclipse  in  strength  the  disturbances 
due  to  the  neighbouring  high-tension  lines.  The  other  .scheme 
is  the  high-frequency  method  nf  telephone  .-ommunication 
oyer  the  high-tension  lines.  This  apparatus  is  often  asso- 
ciated with  wireless  telephony,  since  both  the  sending  and 
receiving  appar^itus  are  .similar 

(I'V.)  Lepklation    Affecting  r.h.p.    Livra. 

Of  late  most  countries  have  been  revising  their  laws,  to 
permit  nf  the  in.stallatinn  and  operation  of  lines  at  higher 
pressures  than  had  previouslv  been'  conceived.  W  the  Paris 
Conference  repf)rts  were  made  as  to  the  form  of  these  laws. 
a  summary  of  which  .should  be  useful  to  legislators,  and  for 
the  convincing  of  tardy  legislators  by  those  who  appreciate 
the  real  necessity  for  a  nation  to  have  a  cheap  supply  of 
electricity. 

The  question  as  to  the  best  arrangements  for  dealing  with 
and  comnen,sating  land  owners  for  settinc  up  poles  andcross- 
mg  their  land  is  a  very  thorny  one.  No  countrv  seems  to 
have  solved  it  legally  except  Cennanv.  There  it  is  merely 
a  question  whether  or  not  a  line  is  to  the  best  inte-rests 
of  a  crnu'iuiiitv.  Tf  it  is.  the  land  owner  (!ets  ridden  over 
rough-shod,  without  any  concern  for  his  feeling.^;  or  pocket. 
As  a  matter  of  fact  it  is  eventually  as  much  to  his  intere.cts 
^  to  others.  t<i  have  an  ample  supply  of  electricity  available 
However,  the  Cinvprnment  has  decided  that  the  coming  of  an 
electric  bne  .shall  not  enrich  the  land  owner  nt  the  expen.se 
"t  his  neighbours.  After  all,  it  is  but  chance  that  he  happens 
t..  Qwn  land  over  which  a  line  i>as.ses— it  is  certainly  not'dne 
nl^^  ^"*^'"''"''  ^"  '^'*  "^"^^  Apart  from  legal  nowcrs.  nego- 
tiations with  landowners  seem  to  be  most  ensilv  effected  in 
countries  wher?  the  co-operative  idea  is  well  implanted  sncfi 
ns  par-ts  cf  Denn^ar).-  an,)  the  >Vtherlands.  Further  "  the<^e 
puntries  have  already,  discovered  whfit  n  valiiaMc  thin-'  \i 
IS  to  havo  a  supply  of  clectrieitv  available  for  evervbodv— 
^ven  for  the  farmer— which  is  a  stflge  considerdbly  jn  advance 
<M  most  other  eountries  up  to  the  present; 


As  a  matter  of  interest  it  may  be  mentioned  that  in  France 
steel  pole  rights  are  purchaseable  for-yO  to  100  francs;  anchor 
pole  rights  vary  from  80  to  l.'JO  francs;  for  the  crossing  over 
of  the  line  a  franc  per  10  meters.  Wood  pole  rights  .ara 
generally  arranged  at  about  10  francs,  with  '20  francs  for 
anchor  poles.  In  forest  land  it  generally  costs  about  iHX 
francs  per  pole,  as  trees.  &c..  have  to  be  cleared.  In  vine- 
yards two  to  SIX  francs  is  paid  for  each  vine'  plant  that  has 
to  be  removed.  '  ■      ,        .     .         .     — 

In  Conclusion — '■ 

The  general  impression  that  the  writer  gained  from  the 
Paris  Conference  was  that  European  engineers  do  not  knew 
a.s  much  about  extra-high-pressure  lines  as  is  known  in 
America.  Further,  this  class  of  work  .seemed  generally  to  be 
a  part  of  the  work  of  a  busy  engineer,  who  also  had  charpfe 
of  a  complete  local  sy.stem  of  supply,  i.e.,  the  generating 
station  and  low-pressure  distribution  network,  4c..  of  a  city 
or  town.  His  interest  in  extra-high-pres.sure  work  arose  from 
the  fact  that,  generally,  the  conclusion  is  that,  as  generating 
.stations  become  larger  and  larger,  and  the  generating  units 
likewise,  it  is  not  so  economical  to  provide  for  spare  plant  in 
case  of  mishaps.  Hence  it  is  becoming  necessary  for  these 
stations  to  link  up  with  each  other.  It  is  most  pleasing' and 
interesting  to  note  this  spirit — which,  after  all,  is  in  the  best 
interest  of  the  populations  they  serve.  Even  municipal 
jealousies  on  the  Continent  s<'em  to  be  getting  suppressed 
(even  though  it  may  be  .slowly)  in  a  genuine  effort  to  attain ' 
this  ideal.  It  is  to  be  hoped  that  the  same  thing  will  soon 
occur  in  England. 

The  promoters  of  the  Paris  Ex^a-High-Tension  Conference 
are  to  be  congratulated  upon  the  great  .success  of  their  first 
meeting.  Undoubtedly  this  first  ceneral  interchange  of  ideas 
between  nations  on  this  subject  will  lead  to  even  more  effective 
progress  at  the  next  meeting,  for  they  have  all.  as  it  were, 
thrown  their  cards  on  the  table,  and  disclosed  the  main  liiii»t? 
upon  which  they  are  working.  On  this  basis  it  is  to  bei 
anticipated  that  next  year's  papers  will  be  less  insular  (if'it- 
may  be  so  described^  in  tone.  '  ^''-' 

The  proceedinas  of  this  Conference  will  be  published  in'' 
Feiiruary  next,  both  in  the  French  and  English  languages.  - 
.■it  .50  francs  per  copy.  Copies  nviy  be  ordered  from  the  secre- 
tary of  the  Conference.  7,  Rue  de  Madrid.  Paris.  This  bdofe 
should  prove  to  be  a  very  u.-^-ful  and  interesting  compilation. 


EXPORTS     AND     IMPORTS      OF     ELECTRICAL 
GOODS     FOR     NOVEMBER,     I92I. 


In  most  respects  the  Board  of  Trade  statistics  for  November 
varied  but  sUghtly  from  those  for  October.  There  was  a 
small  increase  under  all  three  main  heads.  The  only  note- 
worthy single  item  was  the  value  of  exported  motors  and 
generators,  which  showed  an  increase  of  nearly  ilOO.OOO. 
The  "  Imports  "  section  revealed  increa.ses  in  the  items 
Electrical  Machinery  (unenumerated) ;  Switchboards,  and 
Batteries.  The  increase  in  the  total  value  of  re-exported 
goods  was  fairly  evenly  distributed  among  the  constituent 
items. 


Values  of  Electrilwl  Exports 
1921. 


.AND    I.MPORTS    KOR    NOVEMBER. 

Re- 

Exports.  Imports,  exports. 


Electrical    goods    and     apparatus 

Insulated    wire  

(Slow    lamps  

^■c  lamps  and    parts       

Batteries        

Meters  

Carbons         

Electrical   Machinery  :  — 
Railway   and   tramway  motors... 
Other  motors   and  generators 
Switchboards    (not   telegraph    or 

telephone)  

Electrical     machinery       (unenu- 
merated)   

Tcleiirnph         und         trie  phone 
cnblr  m/jferial  :  — 
Telegraph    and   telephone   wires 

and  cable  (not  subnvirine)     ., 
Subiiia-ine  telegraph  and 

telephone    cable  

Telegraph      and      fi^lephone     in- 

strimieiits   and    .ipparatus 


£ 

£ 

£ 

n9.4SR 

49.914 

3.819 

207,414 

18,034 

Irti 

27.or,7 

21,.=iO.T 

444 

781 

414 

_ 

:w.ic<w  ■ 

12.-2a5 



;«.2:-i(; 

2.1.S7 

sm 

5. (568 

1.21,5 

1.-503 

C.S-.'i 

— 

— 

21.839 

7,291 

10.5 

lti7.9S9 

40.871 

3.438 

110,2(!2         2.ar3 
42.02,^    .         — 
184.73.'5        17.389 


aso 


3.901 


TDtsljS 


il. 210.810    f  179.707    £14,753 


nmployment  in  Lead  Processes.— The  Stattonerv  Offlce 
issued,  on  December  .<5fh.  Factory  Form  filCi.  the  approved 
form  of  Health  Re2ist<>r  for  women  and  voung  persons  em'- 
ployed  in  processes  involving  tba  uSe.  of  lead  compounds.     , 
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LEGAL. 

PoSTMASTKIi-GtNEBAL     C.     MAYOR     AND    CORPORATION    OK 
LIVERPOOL. 

.\s  briefly  icporttd  last  week.  Mi'.  Justice  Shearman  and  Mr. 
justice  baiter,  6itting  as  a  Divisional  Court  ot  King's  Beucii, 
continued  the  hearing  of  the  appeal  by  the  rostuiaster- 
Ceueral  against  the  judgment  ol  tbe  Liverpool  County  Court 
judge  regarding  a  claim  lur  the  recovery  of  the  cost  of 
repairing  certain  damage  to  telephone  plant  belongmg  to  the 
api)eUaiits  caused  by  the  Corporation's  electric  light  mains. 

.vlr.  Justice  !5HE.armax,  on  the  case  being  called,  said  that 
the  Court,  after  having  considered  the  case,  did  not  wish  to 
hear  appellants'  counsel  in  reply  to  the  case  for  the  respond- 
eutsi  in  giving  judgment  in  favour  of  the  Postmaster- 
lieneral.  his  Lordship  said  the  Court  agreed  with  the  tinding 
of  the  County  Court  Judge  that  there  was  proof  of  nuisance. 
It  might  have  been  dangerous  in  itself,  but  the  defence  on 
that  point  was  such  as  to  prevent  the  action  being  successful 
in  the  claim  for  damages.  Kegarding  the  agreement  entered 
into  in  lt>66  between  the  National  telephone  Co.  and  the 
Liverpool  Corporation,  it  had  been  shown  that  while  the 
I'ostmaster-Ueueral  held  a  monopoly  of  the  business  of 
telegraphs  and  telephones  for  the  btate,  he  was  authorised  to 
issue  licences,  which  had  been  done  in  this  case  to  the 
-vational  lelephoue  Co.  Ihis  licence  expired  in  1911.  In 
order  to  carry  out  its  undertaking  m  Liverpool,  the  company 
came  to  an  agreement  with  the  Liverpool  Corporation.  This 
agreement  was  subject  to  certain  conditions,  one  of  which 
indemnihed  the  Cori)oration  against  injury  or  damage  which 
might  be  done  by  electric  light  plant.  The  agreement  was 
entered  into  before  the  licence  of  the  Postmaster-General  was 
obtained,  and  the  Court  agreed  with  the  contention  of  the 
Postmaster-General  that  he  could  not  be  bound  by  the  agree- 
ment with  the  Corporation,  to  which  he  was  not  a  party, 
and  which  came  to  an  end  by  the  flux  of  time  when  the 
licence  to  the  Telephone  Co.  endfd  on  the  tranference  of 
its  property.  L'uder  all  the  circumstances  of  the  case  his 
Lordship  said  he  must  hold  that  there  was  a  proper  claim 
under  Section  b  of  the  Telegraphs  .■\ct  and  on  the  ground  of 
nuisance.  The  Postmaster-General  therefore  succeeded,  and 
the  appeal  must  be  allowed  with  the  costs  of  the  appeal. 

On  the  application  of  Mr.  Maugham,  K.C.,  for  the  re- 
spondents, leave  to  appeal  was  granted  in  view,  said  Mr. 
Justice  Shearman,  of  the  public  importance  of  the  case. 


Gonsare  v.  Thomas. 
I.N  the  King's  Bench  Divisional  Court  on  December  8th, 
Justices  Horridge  and  Shearman  heard  the  appeal  of  Mr. 
H.  E.  Thomas,  of  Hemel  Hempstead,  from  a  decision  of 
.ludge  Crawford  at  Watford  County  Court  in  an  action 
brought  against  him  by  Mr.  Joseph  Connare,  electrical 
engineer,  of   High    Street,  Watford. 

Mr.  LawtoNj  on  behalf  of  the  appellant,  said  the  action 
was  tried  on  October  '27th.  It  was  a  claim  by  an  electrical 
engineer  for  work  done  and  the  price  of  goods  .sold  anil 
delivered.  The  points  for  legal  argument  were,  first,  whether 
there  was  Uny  consideration  at  all  to  support  an  oral  agree- 
ment;  and,  secondly,  where  there  was  any  oral  considera- 
tion, whether  that  was  in  law  sufficient.  Mr.  Thomas,  the 
defendant,  owned  an  estate  called  Hyde  Farm,  Hemel  Hemp- 
stead, and  started  building  upon  it.  He  proposed  to  put  up 
two  kinds  of  villas  and  bungalows,  and  it  was  necessary  to 
install  electric  light  in  them.  The  plaintilT  approached  him 
to  see  if  he  could  get  the  contract,  ami  an  estimate  was 
given  by  the  plaintift  on  March  13th.  Ii1'2(l.  and  accepted  for 
the  work  to  be  done  at  i5s.  Kid.  per  light.  That  was  always 
the  basis  of  the  arrangement.  .\t  a  later  date,  in  Septem- 
ber, a  conversation  was  alleged  to  have  taken  place  between 
the  plaintiff  and  the  defendant,  the  eflect  of  which  was  to 
substitute  for  that  contract  an  oral  agreement  which  he  was 
now  attacking.  It  was  alleged  that  the  plaintiff  said  to  the 
defendant  that  the  cost  of  labour  and  materials  had  gone 
up.  and  that  defendant  said  "  Very  well.  I  will  let  you  off 
putting  the  fittings  in  each  house,  but  1  shall  never  pay  you 
for  theni."  Counsel  contended  that  the  Judge  was  wrong 
in  holding  there  was  any  consideration  for  the  oral  agree- 
ment. He  denied  that  there  was  any  further  agreement  in 
September. 

Mr.  H.  I.  P.  IIau.ett  supported  the  Judge's  decision. 

Mr.  JrsTicT.  Horriuoe,  in  giving  judgment,  said  he  re- 
gretted that  the  appeal  had  been  brought,  liecause  it  .seemed 
•'I  him  <ii'n''l\  :i  'nii'-tion  of  ''''■l  a^  In  I'lc  ^tatp  nf  the  in'cnnnt 
between  the  two  parties.  But  a  point  of  law  had  been 
evolved  out  fjf  it.  because  it  was  said  tkere  was  no  con- 
sideration for  the  bargain  which  the  Judge  had  found.  In 
order  to  support  the  judgment  it  was  neces?ary  to  find  that  a 
good  agreement  wa?  mide  about  Septombei.  1020.  The 
acreement  that  was  alleged  to  have  been  made  was  that 
the  contractor  should  get  the  same  price  for  the  electrical 
installation  without  rutlin'?  in  ele'trir  lifht  fittiniR  as  he 
had  previously  quoted  to  include  electric  light  fittings,  and 
it  was  said  there  was  no  consideratirn  for  that  bargain.  The 
Judge's  note  said  ''  Defendant  told  me  I  wa<i  not  to  put 
tin  fittings,  tenants  to  pay  for  them ;  I  was  to  allow  him 
15  per  cent.  conmjiBWon."    The  Cflurt  could  not  asBWiae  that 


note  to  be  incorrect  upon  the  mere  statement  of  counsel  upon 
one  side  which  counsel  upon  the  other  side  said  he  could 
not  admit.  It  seemed  to  his  Lordship  that  the  whole  case 
was  consistent  with  there  being  this  consideration,  because 
in  November  the  defendant  asked  for  a  new  quotation  for 
the  work  that  was  to  l)e  omitted,  and  he  knew  perfectly  well 
that  he  had  made  this  bargain  in  September.  He  (his 
Lordship)  was  not  going  to  assume  here  that  the  Judge  did 
not  consider  the  question  of  consideration  and  found  correctly 
that  there  was  consideration.    The  appeal  must  be  dismissed. 


CUAMBERLAl.N   &   HOOKHAM  V.    SoLAR-ZAHLERWERKK. 

The  Birmingham  Post  reports  the  hearing  of  this  case  of  a 
British  company  against  a  German  company  before  the  -\nglo- 
German  Mixed  .\rbitral  Tribunal  on  December  9th. 

Mr.  DoiGLAS  Hogg,  K.C,  said  the  claim  was  for  i''2ti,921, 
and  interest.  There  was  no  serious  dispute  as  to  the  amount, 
hut  there  were  certain  points  to  be  cleared  up.  The  German 
firm's  objections  were  that  its  shares  were  owned  by  t|ia 
English  firm  and  that  when  the  shareholders  in  a  German 
company  were  English  the  company  was  not  a  German  com- 
pany. It  further  objected  that  where  the  shareholders 
in  a  German  company  were  in  the  position  of  the  claimants 
there  was  no  debt.  Those  were  propo.sitions  which  were  not 
in  accordance  with  English  or  German  law  or  with  the  pro- 
visions of  the  treaty. 

Messrs.  Chamberlain  i  Hookham  carried  on  the  business 
mainly  of  makers  of  electricity  meters.  In  1908,  in  associa- 
tion with  a  German  firm  in  Hamburg,  a  German  company 
was  formed,  and  the  respondent  company  was  incorporated 
with  a  capital  of  50,000  marks  held  by  three  or  four  share- 
holders, Mr.  John  Chamberlain  holding  30,000.  The  German 
company  bought  from  Chamberlain  &  Hookham  the  whole  of 
the  patent  rights  in  respect  of  these  electricity  meters  for  a 
number  of  Continental  countries.  The  price  was  49.000  marks, 
nearly  the  whole  of  the  paid-up  capital.  The  German  com- 
pany commenced  business  in  Hamburg,  its  principal  business 
being  the  assembly  and  sale  of  meters  made  under  the 
Chamberlain  patents.  The  Gennan  company  did  not  at  first 
make  very  much  profit,  but  in  1914  it  was  apparently  getting 
large  orders,  and  looked  like  having  a  prosperous  future.  In 
1912  the  whole  of  the  share  capital  in  the  German  company 
was  owned  by  Chamberlain  &  Hookham.  At  the  outbreak 
of  war  there  was  owing  to  them  the  amount  claimed.  Counsel 
quoted  legal  decisions  of  the  House  of  Lords  on  company 
law,  and  held  that  there  could  be  no  doubt  that  Messrs. 
Chamberlain  &  Hookham  had  the  right  to  say  that  they  had 
sold  goods  for  which  they  had  not  been   paid. 

The  decision   will  be  announced   later. 


HiRKDAi.E  &  District  Electiucity  Sii'PLY  Co.,  Ltd.,  v. 
Soi'THroRT    Corpor.ation. 
The  motion  on  behalf  of  plaintiffs,   postponed  from  the  pre- 
vious Friday,  was  mentioned  to  Mr.  Justice  Peterson  in  the 
Chancery  Division  on  December  9th.     Ijeave  had  been  given 
to  amend    the   writ   by    adding    the    .'Xttomey-Cieneral    as    st 
plaintiff,   and  the   .Attorney-General's  fiat   was  obtained,   but 
further  amendments  were  asked  for.  '    The  writ  only  asked      || 
for  an  injunction   to  restrain  .supply   and  distribution   by  the 
Corporation,  and  it  was  desired  to  a.sk  for  a  declaration.     On 
the  motion  being  called,  coun.sel  stated  that  the  parties  were 
not  ready  and  a  further  adjournment  foi   a  week  was  granted 
by   his  lordship. 

Shirtlut  Bros.  r.  ,\i.1)1on  Mills  Co. 
An  appeil  bv  the  .Mbion  Mills  Co..  of  Cable  Street,  London, 
from  a  decision  of  Judge  Jackson  at  the  Mayor's  and  City  of 
l/ondon  Court  in  favour  of  the  plaintiffs.  Messrs.  ShirtlitV 
Bros.,  manufacturers  of  electric  baling  presses,  of  Letch- 
worth,  came  before  Justices  Plorridge  and  Shearman,  sit- 
ting as  a  King's  Bench  Divisional  Court  on  December  9th. 

Mr.  G.  W.  H.  Jones,  for  the  appellants,  .said  the  claim  was 
for  £G9,  of  which  d£50  was  in  respect  of  a  bonus  agreed  to 
be  paid  by  the  defendants  to  plaintiffs  for  an  electrical  baling 
press  for  making  rags  into  bales,  and  .-£'19  as  interest  upon 
an  acceptance.  Judgment  was  given  for  the  plaintiffs  for 
±'.50  and  i'9  respectively.  The  Judge  said  it  was  sufficient  if 
the  plaintiffs  were  ready  and  willing  to  make  delivery  of  the 
uiachine.  nnd  they  an'^d  that  tl'ev  ivrre.  ''Ifl'niigb  it  !■  dp  ha' 
in  fact  delivered,  and  upon  that  he  said  they  had  fulfilled 
their  contract  as  far  as  the  bonus  was  concerned,  and  were 
entitled  to  the  £.50. 

Mr.  Tristram  Bf.ui-siord.  for  tl'c  re^prindents,  ro'itep^pil 
that  there  was  evidence  upon  which  the  Judge  could  find 
that  the  plaintiffs  were  ready  to  deliver,  but  that  delivery  was 
refused  by  the  defendants. 

Mr.  Justice  Horridge  said  the  plaintiff's  entered  into  a 
rOntract  vi'ith  the  defendants  to  supply  a  machine,  and  defen- 
dants promised  this  bonus  of  £.50  if  delivery  was  made  within 
six  weeks.  .Althoush  the  machine  wa/i  never  delivered,  the 
'ti.lr.,  f  nnd  tbnt  if  thf-  n':iintift'?  wrrr^  ready  and  willing  to 
deliver  it  was  the  same  thing  as  if  they  had  delivered  With 
that  he  (his  Ixirdship)  cnnld  not  agree,  the  plaintiffs  could 
only  get  their  money  if  they  delivered.  The  only  way  to  get 
over  the  difficulty  was  to  show  that  defendants  had  requested 
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them  not  to  deliver  by  that  date  or  that  defendants  had  in 
eoiue  way  broken  thi-ir  contract.  UefendantK  never  requested 
the  plaintill'b  to  delay  or  prevented  delivery,  and  the  plaintitls 
could  have  i-vut  the  machine  and  earned  the  bonus.  They 
did  not  do  bo,  and  therefore  the  Court  must  set  aside  the 
judyment  awarding  them  the  i'50,  with  costs.  The  rest  of 
the  judgment  would  stand. 


CORRESPONDENCE. 

Letters  received  by  tts  after  5  p.m.  on  Tuesday  cannot  appear 
until  the  foUowing  week.  Oorretpondente  should  forward 
their  communications  at  the  earliest  possible  momsnt.  So 
letter  can  be  published  unUss  we  have  the  writer's  name  and 
address  in  our  possession. 


One   Solution  of  the  Frequency    I'roblem. 

T-he  most  obvious  method  of  obtaining  two  frequencies  from 
one  generating  unit  is  of  course  that  suggested  by  Mr.  E.  \V . 
JJorey  in  his  letter  in  your  issue  of  December  2nd.  but  so  iar 
Ironi  being  "  One  Solution  of  the  J^Vequency  l^roblem,"  it 
IS  only  "  One  Solution  of  one  Frequency  i'roblem,  "  because  il 
is  only  possible  when  the  non-standard  frequency  is  KK)  cycles. 

in  the  scheme  suggested  in  my  article,  i  take  advantage  of 
the  two  independently  driven  alternators  on  the  double- 
rotation  turbine  set  to  obtain  any  practical  combination  of 
frequencies  with  minimum  capital  outlay  and  also  minimum 
losses. 

In  propounding  my  scheme,  I  sought  to  avoid  odious  com- 
parisons between  the  axial-How  and  double-rotation  types  of 
turbine,  and  as  both  are  saleable  in  the  same  market,  J 
made,  and  should  have  stated,  the  assumption  that  as  regards 
etliciency  and  cost  there  is  nothing  to  choose  between  them. 

Before  considering  the  various  factors  in  detail.  I  should 
like  to  point  out  that  Mr.  Dorey's  proposals  for  running  the 
lurbine  set  as  a  frequency  changer  are  hardly  practicable, 
ihe  turbine  designers  would  undoubtedly  have  something  to 
say  with  regard  to  the  windage  losses  in  a  turbine  ot  the 
impulse  type  when  run  without  steam,  and  to  uncouple  the 
turbine  is  a  serious  matter. 

Most  station  buildings  would  require  alteration  to  accom- 
modate the  long  double-alternator  set,  but  the  coupler  set 
can  be  stowed  in  any  odd  corner. 

Ljet  us  compare  Mr.  Dorey's  100/50-cycle  tandem  scheme 
with  my  proposal  of  the  synchronous  coupler  set  :  — 

Capital  Outlay. — The  additional  high-speed  full-capacity 
alternator  required  in  Mr.  Dorey's  scheme  would  cost  nearly 
50  per  cent,  more  than  the  two  low-speed  alternators  of  half 
the  power  forming  the  synchronous  coupler  set. 

Losses. — In  the  one  case  there  are  the  losses  of  an  addi- 
tional full-capacity  high-speed  alternator,  whilst  in  the  other 
there  are  the  losses  of  two  half-capacity  low-speed  alternators. 
Assuming  normal  machines,  the  losses  would  be  rather  less 
in  the  low-speed  machines.  I  agree  with  Mr.  Dorey  that 
there  are  no  conversion  losses  in  his  scheme,  but  Mr.  IJorey's 
machine  load  factor  can  never  exceed  .50  per  cent. 

Obsolete  Plant. —TAx.  Dorey  states  that  the  IW-cycle  alter- 
nator could  be  re-wound  for  50  cycles.  Although  the 
alternator  could  not  be  designed  to  be  efficient  at  both 
frequencies,  I  accept  this  postulate  and  apply  it  to  my  scheme 
with  equal  eftect.  When  there  is  no  more  need  for  the  special- 
frquency  supply,  the  obsolete  plant  will  eoropri.se  :  — 

With  Mr.    Dorey's  scheme — 

One   full-capacity  high-speed   alternator; 
and  with   my  scheme — 

The  coupler  set  (only  half  of  which  is  of  non-standard 
frequency). 

Direct  Current. — A  dynamo  can  be  added  to  the  coupler 
eet,  and  then  the  three  classes  of  power  can  be  taken  from 
the  set  in  any  proportion.  The  only  feasible  method  avail- 
able to  Mr.  liorey  is  to  use  a  rotaxy  converter.  This  could 
only  be  driven  from  the  three-phase  alternator,  so  that  he 
would  not  obtain  the  maximum  flexibility. 

Power  Factor. — As  stated  in  my  article,  by  transferring 
part  of  the  wattless  component  of  the  load  from  the  high- 
speed machine  to  the  low-speed  machine,  a  greater  output 
can  be  obtained  from  a  standard  turbine  .set.  See  Mr. 
Dorey  8  article,  Ei£C.  Rev.,  November  '25th,  liftJl,  p.  7!S. 

Loughborough,  ]>ics.  C.    Sutton. 

December  6th.  1921. 


The  Durability   of    t.ead^coveiod  Cable. 

T  have  read  with  interest  the  various  letters  on  the  above 
subject,  and  ;juite  agree  t^  ith  Mr.  Parsons  that  the  main 
points  to  be  considered  .ire  :  — 

1.  Good  workmanship,  which  applies  equnllv  to  any 
ey^tfm. 

9.  The  absolute  nece.ssity  of  .-ieeinp  that  the  m^tal  sheathing 
is  properly  bonded  so  as  to  give  perfect  continuity  to  earth 

I  venture  to  say  that  over  00  per  cent  of  the  failures  of 
lead-covered  systems  are  directly  attributable  to  the  fact  that 
no  :>"'>nipt  has  been  m.ide  to  bond  the  sheathing,  or  when 
an  pflbrt  h.is  been  made  it  has  been  done  in  a  shp-shod 
manner,  and  the  blame  is  generallv  put  down  to  faultv 
material. 


To  my  iiimd,  a  lot  of  thebC  failures  would  be  eliiuiuated  if 
supply  engineers  aud  insurance  inspectors  msibted  on  projj«sr 
bonding  with  fittings  bpecially  designed  for  ibu  purpose,  and 
did  not  pass  lustallatiouB  where  the  only  attempt  at  bouUmg 
was  to  twist  a  piece  of  wire  round  the  kbeathing. 

In  the  past  there  was  possibly  some  excuse  for  the  con- 
tractor wlio  thought  any  sort  ot  bond  would  do.  but  iio« 
Vliat  we  are  blessed  with  umpteen  systems,  there  would  seem 
lo  be  no  loophole  al  all  for  sUodUy  work.  My  own  experience 
IS,  however,  to  the  contrary, -as  1  have  still  to  find  ttie  ideal 
.■•ystem  of  httings,  and  1  think  the  cable  makers  would  be  well 
ailvi.sed  to  give  more  attention  to  this,  and  when  designing  lo 
try  and  remember  that  wiring  is  generally  done  from  the  lop 
ol  a  ladder  and  not  at  the  bench. 

The  weak  points  in  the  various  systems  may  be  briefly 
enumerated  aa  follows:  — 

To  be  in  a  position  to  take  on  a  wiring  job  at  short  notice, 
a  contractor  must  of  necessity  carry  a  multitude  of  special 
littings,  which  in  some  systems  means  a  special  box  for  every 
position  and  bonding  clips  for  each  size  of  cable. 

One  maker  attempts  to  get  over  this  trouble  by  providing  a 
box  with  four  openings,  with  the  result  tnat  when  it  is  used 
for  a  tee  joint  one  side  is  left  open.  This  is  not  good  practice, 
particularly  if  the  box  is  used  under  a  floor,  and  would  not,  1 
feel  sure,  be  encouraged  by  the  Fire  Insurance  Co. 

Other  makers  try  to  solve  the  trouble  by  providing  blank 
covers  or  boxes  and  special  cutting  pliers,  but  my  experience 
is  that  these  are  more  often  than  not  missing  when  wanted, 
with  the  result  that  the  wireman  makes  the  best  of  a  bad 
job  by  hacking  a  way  in,  with  the  assistance  of  a  hammer 
and  chisel.  Only  recently  I  came  across  a  case  where  the 
wireman  had  adopted  this  method.  The  job,  being  duly  com- 
pleted, was  tested,  and  found  to  be  earthed,  the  fault  being 
found  after  considerable  trouble  to  be  due  to  the  ragged 
edge  of  the  cover  piercing  the  sheathing 

The  question  of  bonding  is  not  being  treated  as  seriou.--ly 
as  it  deserves  to  be,  as  I  find  that  in  some  of  the  later  systems 
efficiency  is  being  sacrificed  for  so-called  simplicity.  '  One 
firm  provides  a  bonding  ring  and  endeavours  to  get  a  satis- 
factory bond  on  2,  3,  or  i  cables  by  means  of  a  centre  screw 
with  the  wood  block  as  the  medium  for  applying  the  pres- 
sure. What  is  going  to  happen  when  the  block  shrinks,  or 
when  an  elbow  connection  has  to  be  made'.* 

Another  source  of  weakness  is  tapped  holes  in  soft  metal, 
as  the  screw  threads  are  so  easily  stripped  should  the  wire- 
man  happen  to  give  the  clamping  screw  an  extra  turn  or  two. 

From  my  experience,  the  only  satisfactory  method  of  bond- 
ing is  to  use  a  separate  clamp  for  each  cable ;  you  can  then  be 
sure  that  all  are  efficiently  bonded  even  when  they  vary  in 
size.  The  connectors  in  general  use  should  also  receive  atten- 
tion, as  they  are  not  always  satisfactory  due  to  missing  or 
faulty  screws. 

I  am  also  inclined  to  agree  with  "  Manchester  Inspector  " 
that  a  pure  lead  sheathing  is  likely  to  last  longer  than  an 
alloyed  sheathing,  as  I  have  recently  heard  of  two  cases  where 
alloyed  sheathing  has  disintegrated.  Both  these  were  in 
coast  towns,  and  the  trouble  may  have  been  due  to  atmo- 
spheric conditions,  but  it  would  be  interesting  to  hear  whether 
any  of  your  readers  have  experienced  similar  trouble. 


December  Sth.   19'2I. 


R.  Hampson,  Manager, 
The  Bolton  Electric  Co.,  Ltd. 


With  reference  to  the  correspondence  in  the  Electric.ai, 
Review  recently  on  lead-covered  wires,  the  Lynton  town  hall 
is  known  to  many  of  your  readers,  and  they  probably  remem- 
ber the  fine  oak  work  for  which  that  hall  is  famous.  The 
electric  light  wiring  was  done  by  a  firm  of  South  Wale;4 
contractors  (name  unknown  to  us  now)  and  lead-covered  wire 
was  extensively  used.  Now  that  wiring  is  giving  trouble, 
and  we  have  been  ordered  by  the  Urban  Council  to  re-wire 
parts  of  the  hall. 

Our  men  have  to-day  brought  back  some  samples  of  the 
wire  that  they  are  removing ;  everywhere  where  the  lead 
covering  has  come  in  contact  with  the  oak  it  has  undergone 
some  chemical  change.  I  have  not  the  facilities  for  ascertain- 
ing just  what  has  happened,  but  I  am  forwarding  to  you 
herewith  some  .•dimples  of  the  wire  just  a«  removeil  from  the 
building,  which  I  hope  will  be  received  without  further 
damage,  but  the  white  covering  is  very  fragile,  and  to  keep 
it  more  or  less  intact  I  have  wrapped  each  sample  with  paivr. 

Where  the  lead  covering  does  not  come  in  contact  with  the 
oak  it  seems  to  have  kept  fairly  well. 

.\8  so  raany-_country  houses  have  oak  work  as  a  feature 
this  change  that  has  occurred  in  these  wires  may  be  of 
iinportnnco  in  similar  positions;  if.  on  examining  the  wires. 
you  can  offer  any  conclusions  it  may  be  a  help  to  tho.'»e  who 
.ire  using  lead  covorings  in  contact  with  oak  henms.  Ac. 

I  may  add  there  was  no  jvsfem  of  bonding.  The  jupplv  is 
a  .  .  5ingle-pha.<;e.  100  volts.  KX)  cycles  Tlie  samples  are  from 
wires  fixed  to  the  open  timber  work  in  the  roof. 


Electricitv  W'orks,  TiVnmouth. 
necemhcT  lOHi.  1921. 


P.  T.  Kimmins. 


fWe  shall  refer  to  those  interestioc  samples  in  a  later  issue. 
—Ens.  Ei.EC.  Kev'.] 
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Business  Methods. 

For  some  time  past  we  have  been  buying  in  small  quan- 
tities small  reversible  ampere-hour  met<?rs  for  use  with 
country-house  batteries,  these  meters  being  of  American 
manufacture.  The  importers  keep  a  storJc  m  England,  and 
though  the  instrument  is  rather  expensive,  it  does  its  work, 
and  we  get   prompt  delivery  and  satisfactory   service. 

X  chance  inquirv  to  one  of  our  big  English  inet*^  manufac- 
turers recentlv  brought  to  light  the  fact  that  they  had 
started  to  manufacture  a  similar  meter,  and  their  quotation 
WIS  10  per  cent,  less  than  for  the  .\raencan  mstrument. 
Preferring  to  do  business  with  English  firtns  where  possible, 
we  placed  a  sample  order  on  their  promise  of  14  days  delivery 
and  twice  afterwards  wrote  pointing  out  the  importance  of 
deliverv  bv  November  3(lth,  so  tlut  it  could  be  hxed  by  a 
man  who'was  already  on  the  job.  \\e  also  had  a  letter 
promising  delivery  by  November  :^Oth  and  accordingly 
instructed  our  man  to  await  the  arrival  ot  the  meter.  ro-da\ 
(December  7th)  we  received  a  letter  from  the  meter  manu- 
facturer enclosing  a  ;>n.  forma  invoice,  ''ro  formu  invoices 
are  no  doubt  quite  in  order  between  hrms  which  have  not  done 
business  before,  but  as  four  weeks  had  elapsed  since  w^e 
-placed  the  order,  and  as  delivery  was  exceptionally  urgent 
liirelv  this  firm  could  have  asked  for  references  or  mformed 
u=  a  fortnight  ago  and  asked  for  a  cheque,  which  we  should 
have  been  pleased  to  send.  .As  it  is.  we  have  now  had  to  order 
o^  man  to  come  home,  and  a  special  journey  will  have  to 
be  made  to  fix  this  meter  at  a  cost  m  railway  fares  alone  ot 
£o  (One  wonders  whether  manufacturers  realise  that  con- 
tractors pav  their  men  17s.  a  day  and  out  allo"''i°f^-l^  ,.  , 
Much  as  we  would  prefer  to  do  business  w-ith  English 
houis  until  they  wake  up  to  the  fact  that  this  f-eatment  is 
not  businesslike,  firms  like  ourselves  are  '?«nf^,^ehictantl> 
forced  to  place  our  orders  with  the  more  businesslike  \ank»c. 
Matt  Jennison, 

.Af(7H<7(7''i(7  Dirrctor. 
,  ,  Mntt  .Irnnison,  lAd. 

iirimsby. 

Deremhcr   1th.   1921. 


Paperinsulated  Wire  for  .4.C.   Rewinds. 

I  should  much  like  to  hear  the  views  and  experiences  of 
vour  readers  on  the  results  obtained  when  using  paper-msu- 
iated  conductors  in  lieu  of  d.c.c.  wires  for  re-wimlmg  a.c. 
niotors  .Tust  at  that  period  subsequent  to  the  armistice,  when 
dec  wire  was  practicallv  unobtainable.  I  was  called  upon  to 
re-wind  a  20-h.p.  machine  removed  from  a  sulphuric-acid 
plant.  I  could  not  obtain  the  correct  gauge  of  standard  d.c.c. 
copper.  Eealising  that  the  re-wound  motor  would  have  to 
S  up  to  heavv  duty,  accompanied  by  ac.d  fumes.  I  deeded 
?o  experiment  with  paper-insulated  copper  of  the  correct  gauge, 
that  beinc  the  only  type  of  insulation  immediately  available^ 
T  found  it  advisable  to  shellac  varnish  the  paper-insnlated 
conductors  before  use.  Since  the  completion  of  the  job  T 
have  heard  nothing  in  the  nature  of  a  complaint  or  fault 
though  d.c.c.  re-winds  effected  at  approximatelv  the  same 
date  fnearlv  two  vears  »igo)  show  signs  of  f.^ihire  m  tb»  same 
chemical  work..  The  experience  of  others  would  be  of  much 
interest  to  myself.  ^    ^    ^^g^^^_ 

London. 

Df cemhrr  V\th .  1921. 


Leaves  from  an  Inspector's  Note  Book. 

This  article  leaves  a  nastv  taste.  "Anode"  makes  him- 
<^\(  the  iudge  of  engineers  who  are  very  likely  earning  throe 
times  his  salarv.  Perhaps  if  the  •'good  engineer  had 
changed  jobs  and  directors  with  the  hax]  one.  their  quali- 
fi-ation",  according  to  our  super-inspector,  would  have  been 

^^"kazm  the  author  appears  to  think  it  funny  and  not  dis- 
honourable to  alter  wronc  connections  behind  his  clients 
hacks,  makina  his  opport.-inity  to  do  so  by  m'-ans  of  a  trick  . 
T  WPS  surnrised  t/-  see  that  one  of  "  Anode's  connections 
conld  be  wrong  after  his  ridicule  and  attempted  wit  a*  the 
expense  of  another  person  who  al=.o  made  a  mistake.  Bemu 
■'  Anode's "  own  error  it  N.oidd  have  been  less  cowardlv 
and  more  tru'.hfnl  and  honest  on  his  part  and  pacifying  to  hw 
inrtly  angered  chen*  to  have  admitted  the  mistake  like  a  man. 
even  to  one  so  la^rkirg  in  electrical  experien'-e  as  the  nork 
'>nteher  m-ntiorpd  I  sh'-uld  like  to  kn^f-  whnt  wo"'d  hav>^ 
happened  had  his  client  discovered  the  dirtv  trick.  The  pork 
hutch«T  would  prohchlv  hn'-e  treated  "  Anode  '"  like  a  pig. 
and  the  nHiHe  which  mistaken  had  taste  for  wit  and  smart- 
ness wonld  never  ha^'""  been  written  ! 

T  should  lik'^  ^o  tflk  froiri  the  other  side  of  the  fenc».  A 
firm  o'  corporation  ha«  electrical  pl-ipt  and  places  in  charce 
♦hereof  an  cTr>en'pnc"d  eniineer.  TTie  directors  or  persons 
in  niithoritv  insure  thin  plant.  What  ^om'^times  happens? 
A  yoiine  and  bos.sv  inspector  earning  less  than  n  fitt<»r  (see 
recent  advertisement  coUimn-i^  comes  along,  lords  it  over  a 
man  •^ho  was  im  engineer  before  the  inspoct.or  was  hom. 
nnDs  his  conjieetiops  about  piitc  naper  iindp>-  the  hmshec. 
"leaenre?  th"*  machines  sr  thon-rb  he  yran  .goinff  to  market 
tbero  each  »  soit  of  clothes,  and   very  often   allds-  inenlt  to 


injury  by  complaining  to  his  company  that  the  engineer  does 
not  know  his  job  because  the  balancer  fuses  are  too  heavy  or 
because  there  are  no  fuses  in  the  dynamo  shunt  leads,  &c. 

.\  short  time  ago  an  inspector  reported  in  writing  that  a 
motor  of  one  of  our  consumers  was  running  too  hot.  I  was 
called  in.  and  after  running  the  motor  at  full  load  for  six 
hours  the  temperature  rise  was  under  70  degrees  F,— and  this 
on  a  niotor  which  only  works  normally  for  2  or  3  hours  a  day  ! 
This  inspector  probably  had  cold  hands,  as  these  were  his 
only  instruments  for  a  statement  w-hich  might  have  been  seri- 
ous to  his  client. 

[  could  name  various  other  ins'tances  to  show  that  even 
the  best  of  inspectors,  like  other  humans,  are  sometimes 
caught  napping,  but  I  will  content  myself  by  concluding  that 

.\node  "  is  neitherso  smart  nor  so  witty  as  he  thinks  him- 
self, and  in  fact  his  article  brands  him  as  a  person  who  trie.s 
to  shine  at  the  expense  of  the  laymen  and  other  alleged  "  dull 
dogs." 

..vi^-....        A.  J.  Abraham,  M.I.E.E. 

Eiecti-icity  and  Tramways  Depaitiuent, 
.\ljerdare, 
Dccriiiher  Vifh,  1921-. 


,4  Disputed  Meter  Reading. 

In  reply  to  "  Perplexed's  "  inquiry,  I  have  had  similar 
experience  with  several  a.c.  meters  of  another  make,  this 
being  due  to  the  meter  disk  refusing  to  .stop  when  all  load 
is  switched  off.  owing  to  the  magnetic  brake  failing  to  act. 

Should  this  be  the  trouble,  the  Corporation  load  test  would 
fail  to  show  the  error.  By  reinstalling  the  meter  in  circuit 
with  a  "  check  "  meter  on  "  Perplexed's  "  preini.ses.  or  con- 
necting it  to  the  supply  on  no  load  for  a.  few  days,  the  ap- 
proximate amount  of  error  can  easily  be  calculated. 

Uccrmbcr  nth.l'.ti). 


The  Installation  and  Use  of  Electricity  in  Coal  Mines. 

I  am  entirely  in  agreement  with  Mr.  Travis  on  the  ques- 
tion of  installing  sufficiently  large  oil  .switches,  especially 
below  ground.  The  latest  Coal  Mine.s  Regul.itions  is.sued  by 
the  Home  Office  are  very  stringent  with  regard  to  the  present- 
day  "  Safety  First  "  cry. 

It  is  now  possible,  however,  to  obtain  an  oil  switih  which 
is  guaranteed  flame  and  explosion  proof  and  which  complies 
with  Rules  127  and  1.32.  This  is  the  well-known  E.A.C.  oil 
switch  with  machined  flanges  and  fitted  with  E.A.C.  rehef 
bolts.  This  switch  is  theoretically  right  and  has  been  proved 
by  experiment. 

My  advice,  therefore,  to  all  colliery  engineers  is  to  install 
these  switches.  On  the  other  hand,  E..\.C.  relief  bolts  can 
be  fitted  to  any  make  of  existing  switchgear  of  suitable  design, 
and  having  machined  flanges.  The  switchgear  then  becomes 
safe.  I  would  ask  every  colliery  engineer  :  7s  all  the  appara- 
tus ill  iioiir  mine  nafe?  Does  it  compjy  with  Rules  127  and 
132^. 

R.J.  Millard. 

Nottinghuui,  I 

December  I'lth.  1921. 


Electric  Furnaces  in  Belfast. — On  December  3rd  the  new 

st<'el  foundry  of  Messrs.  Sutherland,  Ltd.,  Belfast,  was 
formally  opened.  The  melting  is  electrical,  the  furnaces 
being  supplied  by  a  two-phase,  three-wire  system.  The  fur- 
nace, which  can  deal  with  30  cwt.,  has  a  tank  furnace  body, 
tilted  by  means  of  an  electric  motor.  When  the  tank  is 
tilled  the  steel  runs  into  a  ladle,  which  is  conveyed  to  any 
part  of  the  foundry  by  an  electrical  overhead  travelling  crane. 
.\fter  the  opening  ceremony.  Mr.  T.  D.  Robertson,  of 
Electro  Metals,  Ltd.,  w-ho  built  the  furnace,  read  a  very 
interesting  paper  on  "  Electric  Steel."  He  said  it  was  interest- 
ing to  note  that  this  wa«  the  first  attempt  to  make  steel  in 
Belfast  in  commercial  quantities. 

Irish  Water  Power. — .At  a  meeting  in  Dublin  of  the  In- 
stitution of  Civil  Engineers  (Ireland),  Sir  .lohn  P.  Griffith. 
Chairman  of  the  Board  of  Trade  Sub-Committee  on  the  \Vater 
Power  Resources  of  Ireland,  said  that  Ireland  had  been 
specially  favoured  by  investigations  of  this  kind.  He  did  not 
want  to  belittle  the  country's  resources  of  coal  and  peat,  but 
it  should  be  remembered  that  these  were  exhaustible  .sources 
of  power,  while  water  was  perennial,  and  would  last  as  long 
as  solar  influence  evaporated  water  from  the  Atlantic.  The 
keynote  of  the  Sub-Committee's  report  was  the  storage  of 
water.  They  must  be  prepared  to  sacrifice  some  interests  to 
have  proper  storage,  but  he  knew  of  hardly  any  country 
that  was  so  favoured  writh  the  means  of  obtaining  storage  of 
water  ae  Ireland.  The  Sub-Committee  had  only  dealt  with 
the  large  rivers,  and  he  expressed  his  conviction  that  what  it 
had  don«  could  he  done  for  every  reasonably-sized  river  ir. 
Ireland. 
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BUSINESS    NOTES. 


The  "  Electrical  Review  "  Issue  for  December  30th. — We 

dt'.siro  to  (iiiXTt  the  .Tttontion  of  (jur  ii(lvorti-.fr.s  and  readers  to 
the  announcement  appearing  in  our  advei  tiH'uient  pages  to-day 
respecting  the  dates  for  sending  in  copy  lor  our  issue  of  Decem- 
ber 30th.  All  editorial  matter  must  reaeb  us  much  earlier  than 
usual,  as  the  greater  part  of  the  Ef.view  will  have  to  be  "  ma-de 
up  "  before  the  Christmas  Holidays  begin. 

Bankruptcy  Proceedings.— A.  V.  Fowler,  electrical  en- 
gineer. Seaelill'e,  i'itzroy  .avenue,  King.sgate,  Kent. — Keceiv- 
nug  order  made  December  10th  on   creditor's  petition. 

William  Bennett,  residing  at  1,  Richardson  Street,  and 
carrying  on  bu.siness  as  an  electrical  contractor  at  Sitwell 
Street,  Derby. — A  meeting  of  the  creditors  was  held  at 
the  offices  of  the  Official  Receiver  at  Nottingham,  ou 
Wednesday.  The  statement  of  attairs  showed  liabilities 
i'liiy,  and  a  deficiency  of  £99.  Debtor,  according  to  his 
statement  of  ati'airs,  comiuenced  business  as  an  electrician 
and  electi'ical  contractor  in  Sitwell  Street,  Derby,  in  October, 
1919,  with  a  capital  of  i'iOd,  borrowed  from  a  friend,  which 
had  since  been  I'epaid.  He  kept  no  books  of  account,  he  had 
no  banking  account,  and  he  .stated  that  for  the  first  two 
years  the  net  profits  of  the  business  did  not  amount  to  more 
hentures  for  ±'J.(IOt»  and  rank  as  an  ordinary  creditor  if  a 
lo.ss.  The  unsecured  liabilities  were  all  for  trade  and  ilomes- 
tic  debts.  He  attributes  his  insolvency  to  depre-ssion  in 
trade,  keen  i-orapetition,  and  ill  health.  There  being  no 
quorum  at  the  meeting,  the  matter  was  left  in  the  hands  of 
the  Official  Receiver. 

.James  Joseph  Smith,  electrical  engineer,  trading  at  J, 
Centi'al  Street,  E.G..  under  the  style  of  J.  Smith  &  Son. — 
Creditors  met  last  weiik  at  the  London  Bankruptcy  Court 
before  Mr.  Warren,  Official  Receiver.  Tue  receiving  order 
was  made  on  November  24th  upon  the  jietition  of  the  Sloan 
Electrical  Co..  Ltd.  The  debtor  has  stated  that  he  commenced 
business  as  above  in  March,  1919,  with  i'70  capital;  it  was 
successful  during  the  first  year,  but  the  recent  trouble  in  the 
coal  and  engineering  industries  practically  killed  it.  and  he  had 
never  been  able  to  recover  a  sound  position.  The  liabilities 
were  estimated  at  JtHW.  and  in  the  absence  of  assets  the 
case  was  left  with  the  Official  Receiver  to  be  wound  up  in 
bankruptcy. 

J.  (j.  Williams,  electrical  engineer,  4,  Blaennart  Street, 
Dufl'ryn,  Cymmer,  Port  Talbot. — First  meeting,  December 
'Jlst,  at  the  Official  Receiver's  Offices,  Government  Buildings, 
St.  Mary  Street,  Swansea;  public  examination,  January  17th, 
at  the  Town  Hall,  Neath. 

W.  Hill,  "  seedsman  and  electrician,"  3a,  Leigh  Road, 
Leigh. — Receiving  order  made  December  9th  on  debtor's  own 
petition. 

H.  E.  Card,  electrical  engineer,  Carlisle  Street,  Goole. — First 
and  final  dividend  of  5s.  55d.  in  the  i',  payable  at  Carlisle 
Chambers,  Goole. 

Company  Liquidations. — The  Pho.nopgre  Construction 
Co.,  Ltd.,  the  Phouopore  Works,  Southall,  Middlesex. 
—The  first  meeting  of  the  creditors  of  the  above  was 
held  on  December  5th  at  29.  Russell  Square.  London. 
W.C.I.  The  Official  Receiver  reported  that  the  company 
seemed  to  have  been  incorporated  on  March  29th,  1916,  and 
was  formed  with  the  object  of  carrying  on  business  as  manu- 
facturers of  telephone  instruments.  The  company  carried  on 
business  until  June,  1917,  when  its  works  were  taken  over 
by  the  War  Office,  and  it  then  practically  ceased  to  do  any 
trade  until  January,  1919,  when  the  War  (,)ffice  gave  back 
possession  of  the  premises.  Later  £1,500  was  awarded  in 
respect  of  compensation,  and  he  (the  Official  Receiver)  under- 
stood there  was  a  question  of  a  further  payment  due  to  the 
company.  A  representative  on  behalf  of  the  Crown  said  the 
War  Office  had  three  claims  against  the  company,  one  of 
which  was  for  .£20.7.50.  Mr.  F.  R.  W.  Robin.son  .said  the  com- 
pany still  had  a  claim  against  the  Crown  for  over  J£3,000,  of 
which  £700  was  in  re.speet  of  the  balance  of  the  award 
granted  by  the  Royal  Commission,  and  the  remainder  was 
for  reinstatement.  The  Official  Receiver,  continuing,  said 
debentures  were  issued,  the  holders  of  which  were  Mr. 
F.  R.  W.  Robinson,  Mrs.  Robinson  (bis  wife),  and  Mr. 
F.  R.  H.  Robinson  (son).  Mr.  F.  R.  W.  Robinson  was 
appointed  Receiver  by  Mrs.  Robin.son  under  her  fwst  delien- 
ture,  and  he  was  now  in  possession^  of  the  i-oini>any's  assets. 
The  statement  of  affairs  had  not  been  lodged,  but  the  liabili- 
ties were  stated  to  amount  to  £2. .51X1.  The  company's  failure 
was  stated  to  liave  been  due  to  the  occupation  by  the  War 
Department  of  the  company's  premises,  loss  of  gixidwill.  and 
general  depression  in  trade.  Asked  if  he  had  any  propnstil 
to  make  to  the  creditors  on  behalf  of  the  company,  Mr. 
Robinson  said  he  was  in  touch  with  several  people,  and  he 
was  doing  his  best.  He  was  willing  to  give  up  his  own  de- 
bentures for  .£2.000  and  rank  as  an  ordinary  creditor  if  ai 
working  agreement  was  arrived  at.  The  creditors  decided 
that  no  application  be  made  to  the  Court  to  appoint  a  liqui- 
dator other  than  the  Official  Receiver.  A  committee  of  inspec- 
tion was  nominated. 


Associ.ATEP  Trading  k  Engineering  Co.,  Lid— .\  petition 
tor  the  winding  up  of  this  company  has  been  presented  by 
Messrs.  H.  Barnett  i  Co.,  Ltd.,  of  8,  Vino  Street,  Minories, 
i^.,  and   will  t)e  heard  in  ,  London  on  Decemt>er  20th. 

Leeds  Alliance  Electrical  Manui'aciubino  Co.,  Ltd.— 
Meeting  of  members  is  called  for  January  17th  at  i  Albion 
Street,  Leeds,  to  hear  an  account  of  the  winding-up  urom,  tiio 
Liquidator.  Mr.  S.  S.  Tadman. 

Egyptian  Power  &,  Nitrogen  Syndicate,  Ltd.— Winding  up 
voluntarily.  Liquidator,  Mr.  J.  S.  Mallam,  1,  Queen  .Vic^ 
toria  Street,  iii.O.  Meeting  of  creditors  December  28th,  at  1, 
Queen  Victoria  Street,  E.G. 

Ili'ord  Dry  Battery  Co.,  Ltd.— W'inding  up  voluntarily,  as 
the  company  cannot,  by  reason  of  its  liabilities,  continue  the 
bu.siness.  Liquidator,  Mr.  G.  W.  Roberts.  2.  Guildhall  Cham- 
bers, E.G.  Meeting  of  creditors  called  for  December  19th  at 
the  offices  of  the  Liquidator.  Particulars  of  claims  must  be 
sent   to  the  Liquidator  by  January  31st. 

Power  Ga.s  Economy,  I>td.— Particulars  of  claims  should 
be  sent  to  Messrs.  Thomson,  McLintock  &  Co.,  216,  West 
George  Street,  Glasgow,  by  December  3lst.  A  second  and 
final  dividend  will  be  paid  immediately  on  the  expiry  of  the! 
above  date.     Liquidator  Mr.  J.  Duncan. 

.\rgentine  Electricity  Co.,  Ltd.— Meeting  called  for 
January  IGth  at  62,  New  Broad  Street,  E.G.,  to  hear  aDi 
account  of  the  winding  up  from  the  liquidator,  Mr.  T.  S; 
Hamilton. 

Dissolutions  of  Partnership. — H.  Sc  G.  .\shworth,  electrical 
engineens,  17,  Mayville  Road,  Brierfield,  and  33,  Garrick 
Street,  Nelson.  Lanes. — Mr.  H.  A.shworth  and  Mr.  G.  Ash- 
worth  have  dissolved  partnership.  The  former  will  attend 
to  debts. 

J.  W.  Hargreavks  &  Co.,  electrical  engineers,  104,  Park 
Lane,  Leeds. — Mr.  J.  W.  Hargreaves  and  Mr.  R.  D.  Syson 
have  dis.solved  partnership.  Debts  will  be  attended  to  by 
Mr.  Hargreaves,  who  will  continue  the  business  under  his 
own  name. 

Trade  Announcements. — Messrs.  J.  H.  Hawkins  and  G.  M. 
Hallahan  have  opened  an  electrical  department  in  connection 
with  their  bu.siness  at  .58,  High  Street,  Aylesbury. 

Mr.  Reginald  Co.\,  who  has  been  for  many  years  connected 
with  tlic  English  Electric  &.  Siemens  Supplies,  Ltd.,  and  their 
predecessors,  has  resigned  his  position  in  order  to  undertake 
the  managenicnt  of  the  London  office  of  Tramway  Supplies, 
Ltd.  (of  Leeds),  at  93.  Gannon  Street.  E.C.4.  which  office  i.i 
lieing  onened  to  deal  with  business  in  the  south  for  home  and 
export. "  Telephone  No.,  "City  3014";  telegrams:  '•  Tram- 
.suplim.  Cannon,  London."  In  addition  to  tramway  require- 
ments, Mr.  Cox  will  handle  the  T.S.  oil  switch  equipment, 
distribution  panels,  underground  cable  boxes,  and  other 
manufactures. 

The  Yorkshire  Electric  Power  Co.'s  head  office  has  been 
removed  to  36  &  37,  Park  Place,  Leeds.  Telephone  :  ■  24,578 
Leeds";  telegrams:    "  Yepower,"   Leeds. 

The  business  of  Messrs.  Sutcliffe  Bros.,  90  &  91.  Queen 
Street,  E.C.4,  has  been  taken  over  by  Messrs.  E.  G.  Hoare 
and  L.  E.  Milburn  as  from  the  1st  inst  It  will  be  ^.-arried 
on  exactly  as  before  and  under  the  same  style. 

Messrs.  W.  H.  Allen,  Sons  &  Co.,  Ltd.,  of  Bedford,  have 
appointed  Mr.  Harrv  Astbury,  A.M.I.M.E.,  of  159,  Gt. 
Charles  Street,  Birmingham,  as  their  representative  for  the 
Birmingham   district. 

Messrs.  Hhhber  &  Son  announce  that  the  business  of  the 
late  Mr.  Frank  Hubber,  electrical  engineer,  of  85  and  86, 
South  Street,  Exeter,  will  be  continued  by  them,  with  Mr. 
Walter  H.  Hubber  as  manager. 

Messrs.  Higgs  Bros.,  of  Sand  Pits,  Birmingham,  are  open- 
ing a  branch  at  3,  York  Street.  Manchester,  to  deal  witti  all 
sales  in   Lancashire  and  Cheshire. 

Mr.  W.  DoLAN,  having  started  in  business  as  an  electrical 
wiring  contractor,  at  214,  Somers  Road.  Southsea,  desires  cata- 
logues of  lighting,  heating,  telephone  and  othei-  accessories  and 
fittings. 

Messrs.  George  Boor  &  Co.  have  removed  to  65,  l<enchurch 
Street,    !;oiidon.   E.C.3.    Telephone   No.:  Avenue    5781. 

Catalogues  and  Lists.— Messrs.  Naluer  Bros.  &  Thompson, 
Ltd.,  07a,  Dalston  Lane,  E.8.— .\n  illustrated  booklet  showing 
construction,  connections,  itc.  of  ammeters,  voltmeters. 
power-factor  meters,  synchroscopes,  and  other  power-station 
instruments,  testing  sets,  iVc. 

Messrs.  B.wes  &  Nortclifke,  Ltd.,  Perseverance  'Works. 
Brighouse.  Yorks.— .\  price  list  of  mild  steel  wire  of  various 
gauges,  shai)es.  and  finishes. 

TiEP  Transport  &  Depository,  •  L/TD.,  Castle "  Street.  Long 
Acre.  W.C.2.— .V  "  manifesto  "  describing  the  various  services 
which  the  firm  provides,  including  motor,  railway  ana  sea 
transport,  storage,  itc. 

Scaldis  Works  (.\.  Bruynooghe).  U.  Balhain  fTiiAo, 
S.W.12. — .\  price  list  of  d.c.  and  a.c.  motor*. 
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SociETE  Industrielle  d'Electricite  (France),  -23,  Queen 
Annes  Gate.  S.W'.l.— A  price  list  of  "■  Kteinos.  "  "  Radius,  " 
:ind  "  Peifecto3     »alety  cartridge  fuses. 

IHE  l-SwiTtHGE.\R  CO.,  Temple  Courts.  Temple  How.  Kir- 
imujiliain.— Publication  No.  101/ J,  giving  illustrations,  details, 
and  prices  •  1  controller-type  motor-control  oil  switches. 

Messrs.  Kustox  A  Hoh.nsbv,  Ltd.,  Lincoln.— A  booklet 
setting  forth  the  advantages  of  oil  fuel. 

TheM  lit  HELL  COXVKVOK  A  TR.^NSl'OUrER  Co..  LTD..  .Atlantic 
House,  Holborn  Viaduct,  E.C.I.— An  illustrated  brochure 
(jiving  many  particulars  regarding  the  cost  and  working  of 
locomotive  coal-  and  ash-handling  plants. 

Messrs.  W.ard  A  GoLt>sTONK.  Ltd.,  Frederick  Road.  Pendle- 
ton,    Manchester.— Circular     announcing    reduced     prices    of 

Izok-x  ■■  fuse  units  and  boards.     Illustrated. 

Metropolih.n-Vickehs  Electric.\l  Co.,  Ltd..  '20,  Brazennose 
Street,    Manchester.— A   booklet  containing   illustrations   and 

revised  versions  of  nursery  rhymes,  advertising  ''Cosmos" 
lamps.  The  biwklet  also  includes  particulars  of  a  colouring 
competition  for  children. 

The  C.^ble  .Vcckssorie.s  Co..  Ltd.,  Britannia  Works.  Tipton, 
Staffs. — An  illustrated  and  priced  catalogue  of  "  Revo  " 
switeh-  and  fuse-gear,  sealing  chambers,  &c. 

Calendars  and  Almanacs.— Messrs.  Mawdslev's,  Ltd.,  of 
Dursley,  have  issued  a  calendar  for  IH'i^i,  with  a  set  of  small 
monthly  slips  placed  beneath  a  picture  well  executed  in  colour 
of  '■  A  Refreshing  Interval  "  (Val  Davis)— a  lady  artist  enjoy- 
ing a  cup  of  tea. 

Messrs.  .\iton  /c  Co..  Ltd..  of  Derby,  have  issued  a  hanging 
wall  calendar,  the  pictorial  feature  of  which  is  a  beautiful 
collotype  reproduction  of  E,  Henry  Holder's  painting,  "The 
River  Yealm.  Devonshire," 

A  wall  sheet  calendar  with  monthly  date  slips  for  1922  has 
been  received  from  the  National  Enoineering  Supply  Co.,  of 
Cardiff. 

Composition. — K.  H.  Kerr  &  Co.,  electrical  accessories 
manufacturers.  Barr  Hill  Works,  Dalbeattie.— Messrs.  W.  \- 
\V.  B.  C.albraith,  chartered  accountants.  87,  St.  Vincent 
Street.  Cilasgow.  state  that  the  committee  of  creditors  has 
held  various  meetings.  They  have  been  instructed  to  pay 
the  creditors  as  an  instalment  towards  the  composition  of 
10s.  in  the  £.  one-half,  or  .5s.  per  £,  .the  balance  to  be  paid 
by  the  debtor  in  six  months  or  thereby. 

Our  Foreign  Trade. — November  figures: — The  foUowini; 
vere  the  values  nf  imports  and  exports  of  electrical  goods  and 
machinery   during  November,   1921  :  — 

Nov.        Inc.  or  dec.  11  months.  1921. 
1921.  Inc.  or  dec. 

Importf. —  £  £  £ 

Electrical  goods  and 

apparatus            ...       13'2,a36     -        110,472     -f-         2C3.093 
Machinery 648.144     -        96(l.'274     -       7.970.130 

ErpoTts. — 
Electrical  goods  and 

apparatus            ...       790.89.5     -        4-27.203     -I-      2,050,500 
Machinery 6.()23.9()3     -     1.764.250     +     13.088.414 

Re-expoTts. — 
Electrical  gcxjds  and 

apparatus            ...         11.315     -  3.00O     -|-  69.343 

Machinery 97,'2:W     -  67.510      -  389.854 

Engineering  Trade  Ballot. — The  Exorutive  Council  of  the 
.\malgamat<'d  Engineering  I'nion.  in  an  oflicirtl  statement. 
strongly  advises  members  to  vote  fur  the  agreement  on  free- 
dom of  management  and  overtime.  re<cTitly  provisionally 
arrived  at  with  the  Engineering  and  the  National  Employers' 
Federations.  The  continuance  of  the  negotiations  on  the 
question  of  machines,  apprentices,  and  payment  for  holidays 
is  contingent  on  acceptance  of  the  agreement.  "  Therefore." 
the  Executive  Council  say  in  conclusion.  "  it  is  imperative 
that  the  agreement  should  be  accepted,  and  thus  enable  nego- 
tiation.'* on  these  important  matters  to  be  proceeded  with  " 
The  ballot  on  the  question  will  be  taken  in  the  i\ext  week, 
;inil  the  result  will  not  be  known  until  early  in  the  New  Yeai-. 

,Mr.  .!.  T.  Brownlie.  President  of  the  .Vninlcamated  Engi 
n^-ering  Union,  in  his  montblv  reoort.  says  the  member.s|>i|i 
i.f  the  T'nion.  which  stood  at  46(l,()00  at  the  beginning  of  the 
'••■ar.  deelined  to  430.000  at  the  beginning  of  December. 
Nearlv  26  per  cent,  of  the  members  of  the  union  are  unem- 
ployed.—  \\  fKtmhinIrr  flmfttr. 

Electrical  Sunp'ics  in  South  Atrjc.'>.  -  .\c  rord'o';  to  ilie 
Spilth  Alriinti  Mining  and  hliijiinferiiifi  .liiiiriKil.  of  November 
19th.  th<'  iniprovemi-nt  in  "lectrical  goods  noted  during  the 
preceding  month  or  six  weeks  continued,  and  dealers  apneared 
to  he  fairly  busv  as  compared  with  recent  m-inths.  Stocks 
held  were  plentiful,  and  continued  to  arrive  in  fair  quantities. 
"Prices,  merchants  state,  appear  at  present  to  be  balancini! 
thems'-lves  both  at  home  and  in  Ciermany  and  Holland. 
.•Vrnerica.  as  nrcviouglv  stated,  is  verv  wriously  handicapped 
on  account  of  the  exchange,  .\lthouch  there  are  no  big  con- 
tracts going  at  present,  there  is  a  fair  daily  amount  of  house 
wiring." 

For  Sale.' — West  Hartlepool  Corporation  Electricity  De- 
partment has  for  disposal  a  Tudor  storage  battery,  capacity 
2,-59fl  amn. -hours  on  a  Hl-hours'  rating.  (See  our  advertiw,- 
ment  pagffs  to-day.) 


Book  Notices. — "  The  Electro-metallurgy  of  Steel,"  by 
C.  C.  Gow,  p.p  xvi-t-351,  r32  figs.  London  :  Constable  it 
Co..   Ltd.     Puce  -278.  6d. 

"  Inaugural  .\ddress  to  the  Institution  of  Electrical  Engi- 
neers," by  J.  S.  Highfield.  (Reprinted  from  the  JnHnind. 
(9  pp.).     London  :  The  Institution. 

"  i'he  Book  of  the  Ford  Van,"  by  R.  T.  Nicholson;  second 
(revised)  edition.  London  :  Temple  Press,  Ltd.  Price  3s. 
net. — The  second  edition  of  this  work  has  been  completely  re- 
vised and  enlarged.  ft  deals  in  a  comprehensive  manner 
with  the  care  and  maintenance  of  the  "  Ford  "  van,  and 
gives  some  idea  of  its  commercial  {xissibilities.  The  new  elec- 
trical outfit  is  described,  and  it  is  noticed  that  the  magneto  is 
no  longer  the  source  of  lighting  current ;  it  is  possible  to  use 
the  battery  for  starting,  if  desired. 

The  Decimal  Educator  for  December  contains  a  report  of 
the  annual  meeting  of  the  Decimal  .\ss<x-iation.  at  which  it 
was  resolved  to  concentrate  attention  in  the  first  instance  on 
the  reform  of  the  units  of  weight,  and  to  support  Mr.  Harry 
Mlcock's  propo.sal  for  an  increa.se  in  the  value  of  the  'penny 
to  one-tenth  of  a  shilling.  Articles  in  support  of  these 
policies,  by  Mr.  E,  C.  Barton  and  Mr.  .\llcock,  and  on  the 
progress  of  the  Metric  Bill  in  the  L'.S.  Senate,  also  appear. 
'Phe  journal  is  published  by  the  Decimal  .Association,  price  6d. 

Insulating  Tubes  in  Germany. — The  Syndicate  of  Insulat- 
ing Tube  Works  of  Dortmund,  announces  an  increase  in  prices 
of  '20  per  cent,  owing  to  the  greater  cost  of  raw  materials  and 
the  rise  in  wages.  It  is  stated  that  a  large  quantity  of 
raw  materials  has  got  into  the  po8.se.ssion  of  speculative 
dealers,  some  of  whom  have  been  reported  to  the  public 
authorities  for  profiteering,  and  that  '.be  actual  producers 
have  as.sisted  the  practice. 

Belgian  Tramway  Concessions  in  Russia. — According  to 
reports  from  Moscow  and  Riga,  the  Soviet  Government  is 
in  negotiation  with  the  Berlin  A. E.G.,  with  a  view  to  the 
transfer  to  the  latter  of  the  concessions  for  the  working  of 
tramways,  formerly  in  Belgian  owner.ship.  in  various  town.s 
in  Russia.  The  Ciovernment  is  .said  to  demand  in  return,  a 
share  of  .50  per  cent,  of  the  net  profits,  and  the  comp«n.y 
would  have  to  undertake  to  feed  the  workmen  and  .staff. 

Czecho=Slovakia. — At  the  last  meeting  of  the  directorates 
of  the  Bohemian-Moravian  Machine  Works  and  of  the  Elek- 
tricitatswerke  .\ktien  Gesellschaft  (formerly  Kolben  &  Co.)  it 
was  decided  to  amalgamate  the  two  concerns  from  January  1st 
next.  The  share  capital  of  the  Bohemian  companv  is  to  be 
raised  from  6.(KKl,(K.l(l  to  8,000,(JOO  kronen. 

The  Japanese  Delegation. — T"he  delegation  of  23  Japanese 

business  men.  who.  together  with  a  .secretariat  of  28.  arrive 
in  this  country  from  the  I.i.S..\.  on  Monday  next,  will  have 
conferences  with  a  large  number  of  financial,  commercial, 
shipping,  and  other  authorities  in  London.  They  will  also 
study  traffic  control,  the  underground  system,  and  many 
other  matters  here,  and  will  visit  the  important  provincial 
centres  in  .fanuary.  leaving  for  the  Continent  on  .January 
'21st.  A  programme  of  the  visit  appeared  in  The  Timen  on 
Tuesday. 

Chinese  Notes. — Four  electrical  undertakings  have  re- 
cently been  registered  with  the  Chinese  Ministry  of  .Agricul- 
ture and  Commerce,  namely  :  the  Shou-shing  Telephone  Co.. 
Shou-shing,  Chekiang;  the  Jui-An  Electric  Light  Plant;  Sui- 
an.  Chekiang;  the  Chowshan  Electric  Co..  Chowshan,  Che- 
kiang:  and  the  Sun  Fong  Electric  Co.,  Kiangsu.  Other 
electric  comp.inies  that  have  been  organised  are  the  Yau 
Tai  Electric  Light  Co..  at  Tai  Hsin.  Kiangsu.  and  the  Sing 
Y'ang  Electric  Light  Co..  of  Sing  \"ang.  Honan.  Chen  Yi-hee. 
president  and  organiser  of  the  Sunning  Railway,  expects  to 
organise  a  company  with  2.0(X).000  dols.  capital  to  develop  a 
water-power  project  near  the  town  of  Sunning.  .As  .soon  as 
the  necessary  capital  has  been  fully  sub.scribed  it  is  planned 
tliat  contracts  for  the  equipment  will  be  placed  immediatelv. 
— F(7r  Edxteni   h'rririr. 

New  French  Companies. — The  Ftablissements  Paul  Cadot 
has  been  liinned  at  Paris  (108,  Boulevard  Haussmann).  witli 
a  capital  of  2.(KH).(HK)  fr.,  with  the  object  of  manufacturing  accu- 
mulators and  electrical  apparatus  for  motor-cars. 

A  French  Failure. — The  failure  is  announced  of  the 
S<K-ict<'  liiilustricllc  de  Telegraphic  Sans  Fil  et  d'Electricite. 
•JdO.IHKI  Ir.  capital,  of  IS.  Rue  Duppot.  Paris.  1  .i(|uidator.  M. 
Gaubert.  1,  Rue  Dante,  Paris. 

Lead. — Messrs.  James  Forster  A  Co.,  reporting  on  De- 
cember Kith,  say  :— "  Trade  demand  continues  very  .slack,  but. 
slack  as  it  is.  it  is  well  to  remember  that  the  consumption  for 
sheet  and  pipe  lead  continues  steadily  round  about  5.(X)0  tons 
per  month,  and  that  for  white  lead  proliably  about  3.(K)0  tons 
monthly,  making  8.000  tons,  added  to  which  is  the  electrical 
trade,  which  also  at  present  is  very  .slack.  Against  such 
figures  we  had  3.015  tons  left  for  home  absorption  in  October, 
and  not  much  more  for  November,  so  the  complete  disappear- 
ance of  all  public  stocks  is  not  to  be  wondered  at!  France. 
Germany.  Holland,  and  South  America  continue  to  buy.  and 
English  manufacturers  arc  sold  out  for  some  time  ahead.  The 
Board  of  Trade  returns  for  November  are  :  —  Imports.  8.853 
tons:  exports,  2.843  tons;  leaving  for  home  absorption,  6,009 
tons." 
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The  Russo-German  Reconstruction  Scheme. — In  furlht-r 
reference  to  the  A. E.G.  Ku8.sian  scheiiif,  to  which  we  reler  iii 
our  leaUmg  columns  to-day,  the  iJerliu  correHpondent  ot  the 
Manchester  (ruaidian  Commercial  states  that  the  driving  force 
for  the  resumption  of  Kusso-Uerinan  trade  relations  and  for  the 
handling  of  the  iiUHsian  problem  on  a  generous  scale  is  Herr 
Ueutsch,  the  general  director  of  the  Allgemeine  Electricitats 
(Jesellschaft,  "  who  is  of  opinion  that  the  trade  opportunities 
offered  by  Kussia  are  sufficient  to  give  full  occupation  for  a 
number  of  years  to  the  industries  of  all  countries.  He  does  not 
see  the  need  for  acute  competition,  and  believes  that  inter- 
national co-operation  is  the  solution  to  the  problem.  He  has, 
therefore,  worked  out  a  plan,  which  he  submitted,  during  a 
recent  stay  in  i;ondon,  tu  a  number  of  leading  English  per- 
sonalities, W'ho  were  apparently  quite  enthusiastic  about  it. 
Koughly  speaking.  Deut.sch  cousiderti  that  America  would  grant 
credit  and  supply  raw  materials;  Great  Britain  would  see  to 
transport,  grant  credits,  and  also  .send  manufactures;  while 
Germany  would  act  as  manufacturer.  All  orders  from  Russia 
would  go  straight  to  this  international  organisation,  and  be 
executed  at  a  certain  hxed  price,  which  could  be  somewhere 
lietween  the  British  and  German  cost  of  production.  Prohts  on 
German  ortlers  would  compen.sate  losses  on  British  supplies." 
Sir  Peter  Rylands  is  stated  to  consider  that,  w'hile  some  such 
scheme  is  desirable  in  the  general  interest  of  European  triide.  it 
should  be  carried  out  as  part  of  the  iieparations  scheme,  with- 
out aid  from  America,  and  under  Allied  supervision. 

In  an  interview  also  published  in  the  Manchester  Guardian 
Commercial,  Mr.  Krassin,  discussing  the  German  proposals  for 
developments  in  Russia,  said  that  a  trade  arrangement  of  some 
sort  was  just  as  essential  to  Russia  as  it  was  vital  to  Germany  ; 
the  1.50  million  peasants  in  Russia  were  in  urgent  need  ot  the 
thousand  and  one  things  which  they  had  been  compelled  to  do 
without  practically  since  the  war  started.  Mr.  Krassin  also 
agreed  that  the  prospect  of  obtaining  necessary  commodities 
and  utensils  would  spur  the  average  Russian  peasant  to  in- 
creased production,  and  in  this  connection  he  gave  his  opinion 
that  guarantees  on  Russia's  part  could  safely  be  confined  to  re- 
payment by  means  of  surplus  grain,  ifec,  as  rouble  notes  would 
be  useless  beyond  the  borders  of  Russia.  He  had  discussed  the 
formation  of  some  .such  similar  scheme  with  Herr  Deut.sch,  of 
the  Allgemeine  Electricitats  Gesellschaft,  and  with  many  other 
business  men  on  the  Continent,  who  fully  recognise  the  fact 
that  the  present  state  of  affairs  in  Europe  is  bound  to  grow  still 
worse  unless  a  sane  attempt  can  be  made  to  bring  Russia  once 
again  within  the  wheels  of  international  trade. 

Bennis  Contracts.— A  large  number  of  orders  have  been 
recently  received  by  Messrs.  E.  Bennis  &.  Co.,  Ltd.,  for  their 
stokers  and  compressed  air  furnaces  for  Lancashire  boilers, 
chain  grate  stokers  for  water-tube  boilers,  and  mechanical 
coal  and  ash  handling  machinery.  The  list  of  contracts  before 
us  includes  equipment  for  cdllicries,  mills,  iron  and  steel 
works,  and  the  Ashton-under-liVne  Electricity  Works,  the  last- 
named  order  being  for  four  chain  grate  stokers  for  rhompson 
water-tube  boilers. 

£2,000  per  Annum. — It  appears  lliat  employers  experience 
difficulty  in  finding  men  qualified  to  occupy  positions  where 
their  services  will  be  worth  i;'2,tXlO  per  annum  to  the  businesses 
in  which  they  are  engaged.  It  seems  to  us  that  it  is  unreason- 
able to  expect  to  find  strong  swimmers  among  those 
who  paddle  with  the  crowd  on  the  water's  edge.  'What 
bring  out  the  strength  of  a  man's  character  are  oppor- 
tunity and  responsibility.  Cadets  are  not  expected  to  conduct 
campaigns,  they  must  first  serve  as  captains  and  colonels.  Ad 
ministrative  ability  needs  cultivation  and  experience.  Is  it 
not  time  that  .some  employers  were  bluntly  told  that  they  are 
themselves  to  blame  for  lack  of  (iromising  material  among  theii' 
people''  If  managers  and  sub-managers  are  allowed  to  crush 
initiative,  frown  on  ambition  and  i>enalise  enterprise,  employers 
must  not  ex|vct  to  find  pot<»nti.il  f'2.(100  men  in  their  employ. 
Intelligent  young  men  do  not  .stop  with  such  firms.  Incident- 
ally, some  readers  might  be  glad  to  know  where  the.se  em- 
ployers conceal  themselves  when  the  £'l.S.5l>  man  is  looking  foi- 
a  rise!— T/if   Timrx  Trade  Siipplenunt . 

■Wages  in  the  Electricity  Supply  Industry, — .\t  a  nieetini; 
of  E.'l'. I',  shop  stewards  of  the  No.  10  ((ireater  London)  Arp.i. 
on  December  .")th,  it  was  decided  to  call  tor  th.e  setting  aside  of 
the  national  agreement  as  to  wage  reductions  arrived  at  by 
the  N.J. I.e.  for  the  industry,  so  far  as  No.  10  Area  is  con- 
cerned. Tlie  ground  upon  which  this  was  demanded  was  that 
wages  variations  were  already  provided  for  in  the  special  agree- 
ment for  the  No.  1(1  Area.  It  was  declared  at  the  meeting  th.it 
any  further  wage  reductions  would  be  strenuously  oppo.sed. 

A  Ten  per  Cent.  Paper  Dividend. — The  Rhenish-VVest- 
phalian  Electricity  'VN'orks  Co.,  of  Kssen.  which  is  largely  a  pit 
bank  generating  undertaking,  has  just  declared  a  dividend  at 
the  rate  of  10  per  cent,  for  i920-'21.  The  chairman  stated  that 
a  10  per  cent,  dividend  in  pai)er  was  0.'2  per  cent,  in  gold. 

Price  Reductions. — Messrs.  Donovan  &  Co.,  of  Birming- 
ham, announce  that  though  the  recent  award  reducing  wages 
has  not  yet  had  full  effect,  they  are  increasing  discounts  on 
"  Safuse  "  and  "  Donlok  "  gear  by  20  per  cent,  as  from  Decem- 
ber 1st. 


New  Metropolitan-Vickerg  Showroom,— The  Metropolitan- 
Vickers  Electrical  Co..  Ltd..  has  just  opened  a  showroom  at 
No.  7,  Saviile  Row,  Newcastle-upou-1'yne.  Ihe  new  premises 
are  most  conveniently  situated,  being  in  the  centre  ot  the 
business  section  of  tbe  city,  ihe  showroom,  elegantly  fitted 
trom  the  firm's  own  designs,  is  divided  into  three  sections, 
representative,  respectively,  of  the  .■\dam.  Jacobean,  and 
(jeorgian  styles  of  decoration,  and  in  each  case  the  electric- 
light  fittings,  pendants,  shades,  &c.,  are  ail  in  harmony  with 
liie  surroundings,  ihe  different  styles  of  furnishing  are  found 
very  advantageous  in  judging  the  exact  effect  of  the  fitting  in 
varied  surroundings.  Beyond  the  sections  devoted  mamly  to 
lighting  fittings,  is  an  industrial  dejiartment.  Here  are  sQown 
many  tyjws  of  ironclad  switchgear,  cables,  samples  of  conduit, 
and  a  large  <lisplay  of  all  sorts  oi  bell  pusues,  switches,  indi- 
cators, &c.  The  firm's  "  Cosmos  specialities  are  also 
displayed.  Exhibitions  of  electric  cooking  are  to  be  fre- 
quently given ;  an  electrically-heated  water  supply  and  electric 
irons  add  to  the  general  interest  of  the  display. 

Unemployment, — The  latest  statistics  of  unemployment 
issued  by  the  Mini.stry  of  Labour  show  that  the  total  number 
ot  unemployed  persons  on  December  '2nd  was  l,8;35,'20(l,  an 
increase  of  about  2,000  on  the  week.  Short-time  workers 
numbered  2<35,500  on  November  2.5th.  Pielief  schemes  esti- 
mated to  employ  about  41,000  men  for  periods  averaging  five 
months  have  been  approved  by  the  Lnemployment  Grants 
Committee. 

Applications  for  British  Trade  Marks. — .\ppended  is  a 
summary  of  the  recent  applications  for  British  trade  marks 
in  respect  of  goods  and  productions  connected  with  the  elec- 
trical trades  and  industries;  — 

Crypto.  No.  408,423.  Class  6.  Induction  motors,  rotary 
transformers.  October  .5th,  192().  No.  419, .518.  Class  8. 
fitted  electrical  switchboards  and  alternating-current  starting 
apparatus.  October  13th,  1921.— ITie  Crypto  Electrical  Co., 
Ltd.,  Acton  Lane,  Willesden  Junction,  N.VV. 

Ebacol.  No.  418,882.  Class  6.  Mechanical  and  electrical 
machinery  of  all  kinds. — Edmiston  Brown  «fc  Co.,  Ltd..  219. 
St.  Vincent  Street,  Glasgow.     September  27th,  1921. 

Secura.  No.  418,644.  Class  .50.  Electrical  insulating  ma- 
terials, sleevings,  and  coverings  made  from  a  textile  fabric 
impregnated  with  an  insulating  varnish. — Edward  P.  Brasse, 
Culvert  Works,  Culvert  Road,  Tottenham,  N.  September 
17th,  1921. 

Lew.  No.  418,872.  Class  5.  Metallic  wires.  No.  418,873. 
Class  8.  Electric  light  flexibles  and  telephone  flexibles  com- 
po.sed  of  two  or  more  wires  insulated  with  india-rubber  with 
an  outer  covering  of  textile  material.  No.  418,874.  Class  32. 
Wires  covered  with  silk.  No.  418,875  Cla.ss  40.  Wires 
lovered  with  india-rubber.  No.  418,878.  Cla.ss  .50.  Impreg- 
nated electrical  insulating  tapt^.— The  London  Electric  Wire 
Co.  &  Smiths,  Ltd.,  7,  Plavhou.se  Yard.  Golden  Lane,  London, 
E.C.     September  26th,  1921. 

Aron.  No.  415,009.  Class  S.  Electricity  meters.— Aron 
Electricitv  Meter.  Ltd.,  60,  Salushury  Road,  London,  N.W . 
May  9th.  1921. 

MV.  (lettering  and  design).  No.  418,908.  Class  50.  Electric 
insulators,  electric  insulating  materials,  and  electric  insulating 
preparations.- Metropolitan-Vickers  Electrical  Co.,  Ltd..  4, 
Central  Buildings,  Westminster,  S.W.     September  27th.  1921. 

Milestone  No.  416,959.  Cla.ss  8.  Voltmeters.— H.  Gordon, 
Ltd.,  8,  City  Road,   London.   E.C.    July  14th,  1921. 

Sunco  (lettering  and  design).  No.  419.ti47.  Class  18.  Elec- 
tric fires,  being  heating  apparatus  for  buildings.— Tlie  Sun 
Electrical  Co..  Ltd...  118-120,  Charing  Cross  Road,  London. 
W  .C.     October  18th.  1921. 

German  Porcelain  Insulators.— The  prices  of  high-pres- 
sure porcelain  insulators  were  increa.sed  in  Germany  by  20  per 
cent,  at  the  beginning  of  this  month. 

Action  bv  London  Members  of  the  L.T.U.- In  the  Ei.fc- 

Tiiuwi,  Rf.vIi-w  for  November  ISth  (p.  67.")).  we  published  the 
rhicf  rea.soss  of  the  Executive  of  the  Electrical  Trades  Inion 
lor  suspending  the  London  District  Conimitt<>e,  It  is  -stated 
in  the  Electron  for  December  tliat  in  view  of  the  action  ol 
the  executive  certain  London  members  applied  to  the  High 
(lourt  to  restrain  the  executive  from  carrying  their  resolu- 
tion into  effect.  The  application  was  heard  by  Mr.  Justice 
Astbury,  who  ruled  that  the  cause  did  not  he.  In  giving 
iiis  ruling,  the  judge  pointed  out  that,  under  the  constitution, 
the  executive  had  no  power  to  suspend  a  district  committee, 
but  that  the  rules  provided  that  such  committee  should  con- 
sist of  one  delegate  from  each  branch  in  the  district,  '^hi'-'h 
branches  alone  had  the  power  to  .suspend  their  elected  dele- 
gates. A  district  committee  for  London  would  have  to  con- 
sist of  99  members— one  from  each  of  the  9i'  affiliated 
branches.  The  Electron  adds:  "Steps  were  accordingly 
taken  to  form  such  committee,  and  on  Thursday.  November 
17th.  the  full  district  committee,  constituted  in  accordance 
with  rule,  met  for  the  first  time.  It  included,  naturally,  the 
members  "suspended"  by  the  EC  whose  branches  were 
satisfied  with  their  representatives,  and  who  will  do  their  own 
"  suspending  "  if  and  when  they  become  dissatisfied. 
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LIGHTING    AND    POWER    NOTES. 


..'Aberdeen. — Minkks'  Strikb. — The  Electricity  Committee 
jjecentlv  sought  compensation  for  an  alleged  lo.ss  due  to  the 
action  of  the  Coal  Controller  during  the  miners',  strike  in 
holding  up  supplies  of  coal  to  the  electricity  works.  The  War 
Compensation  Court  decided,  however,  that  the  Corporation 
had  s\iirered  no  loss  which  could  properly  be  made  up  from 
public  funds. 

Banff.— Proposed  Electricity  Scheme.— .A.  report  has  been 
prepared  by  Mr.  Bell,  of  Aberdeen,  upon  a  scheme  of  elec- 
iricitv  supply  for  Banff  and  Macduff.  'Ihe  estimated  cost  is 
i-iH.(i0O.         "  •     ■  ■ 

,  Bangor.— BCLK  Slitly.— On  December  7tli  the  City  Coun- 
cil approved  a  recommendation  of  the  Electricity  Committee 
to  conclude  an  agreement  with  the  North  Wales  Powder  Co. 
for  a  bulk  supply  of  electricity.  The  sum  of  ±'9,000  is  to  be 
borrowed  to  cover  the  cost  of  plant,  cables,  Ac. 

At  the  same  meeting  it  was  decided  to  apply  for  sanction 
to,  borrow  £2,000,  being  the  prospective  expenditure  upon 
mains,  services  and  meters  during  the  ensuing  two  years. 

Barrow. — Proposed  Price  Ixcuease. — A  propo.sal  to  increase 
the  price  of  electricity  was  brought  before  the  Council  on 
December  5th.  It  was  stated  that  a  loss  of  £10,000  had  been 
incurred  by  the  undertaking  during  the  first  half  of  the  pre- 
sent working  year.  The  Council,  however,  referred  the  pro- 
posal back  to  committee. 

•  BarrVi — G.as  r.  Electricity— -\  crowded  meeting  under  the 
auspice's  of  the  Local  Ratepayers'  and  Property  Owners'  A.sso- 
ciation  was  held  at  Barry  on  December  Tfh  to  discuss  the  pro- 
posal of  the  Urban  District  Council  to  expend  £1'25,(KK)  on 
the'  exten.sion  and  improvement  of  the  gas  works.  At  the 
invitation  of  the  Association,  Mr.  \V.  A.  Chamen,  general 
manager  of  the  South  Wales  Electrical  Power  Co.,  Ltd.. 
addressed  the  meeting.  He  stated  that  £60,000  would  be 
sufficient  to  give  a  fair  supply  of  electricity  to  the  town, 
and  a  cable  could  be  laid  from  Barr\'  to  Llandaff  for  an 
additional  £2-5,00O.  He  contended  that  electric  lighting  would 
be  considerably  cheaper  for  the  town  than  gas.  A  resolu- 
tjon  was  pa.ssed  unanimously  calling  upon  the  Council  to  stay 
its  hand  before  spending  such  a  large  sum  of  money  on  the 
gas  undertaking,  pending  advice  upon  estimates  for  electric 
lighting.  Mr.  C.  B.  Griffiths,  chairman  of  the  Council's  Gas 
and  Water  Committee,  challenged  Mr.  Chamen  to  meet  him 
to  debate  the  merits  of  gas  versus  electricity. 

Bootle. — Proposed  Transfer. — Proposals  are  under  con- 
sideration for  the  transfer  of  the  Corporation's  electricity 
undertaking  to  the  Liverpool  Corporation. 

Brackley. — Proposed  Electricity  Supply.- The  Town 
Conncil  has  decided  to  call  a.  town  meeting  to  consider  the 
question  of  an  electricity  works  for  the  town.  The  promoter 
of  a  scheme  at  Woodstock  has  offered  to  carry  out  a  similar 
scheme  at  Brackley  if  a  capital  of  between  ^4,000  and  £5,00t) 
is  raised  locally. 

Burnham  (Berks).- Electricity  Supply.— The  Slough  and 
Datchet  Electric  Light  Co.  has  informed  the  Council  that  it 
cannot  see  its  way  clear  to  extend  its  cables  to  Burnham.  The 
Council  has  decided  to  write  to  the  Electricity  Commissioners 
lor  advice  as  to  the  action  to  lie  taken  to  secure  revocation  of 
the  company's  powers  of  supply  in  this  district. 

Chester.- Extension  ok  Supply  Area —The  Corporation  is 
applying  to  the  Mini.ster  of  Transport  for  a  special  order  to 
extend  the  area  of  .supply  to  include  the  urban  di.strict  of 
Hoole  and  certain  portions  of  the  rural  district  of  Chester. 

Continental. — Fkance. — A  concession  has  been  grafted  to 
the  Societt'^  Nomiande  d'Electricitc  to  supply  electricity  for 
public  purposes  and  to  private  consumers.  The  company's 
network  (30.000/5,()(X)  volts)  comprises  the  communes  of 
Mailleraye  and  Hearteauville  in  the  Seine  Inferieure  departe- 
nient  and  sundry  communes  in  the  Quillebceuf  district  of  the 
IVfi-irteuicMt  de  I'Eure. 
A  J'2f),000-kW  generating  station  is  shortly  to  be  .set  ujj 
.  in  the  Sarre  cf)allields.  Tlie  Administration  Domaniale  des 
Mipes  has  engaged  the  Societe  Gencrale  d'Entreprise,  56,  Fau- 
bourg St.  Honors,  Paris,  as  consulting  engineers,  on  whom 
will  fall  the  duty  of  choosing  the  concessionaire  after  exami- 
nation of  the  schemes  submitted. 

Croydon.— Do.ME.sTic  Supply  Experiment.— As  an  experi- 
ment, the  Electricity  Committee  has  decided  to  supply  elec- 
tricity for  both  lighting  and  cooking  through  one  meter  to  the 
hou.ses  on  the  Norbury  estate,  at  a  weekly  charge  of  Is.  6d. 
Energy  used  in  excess  of  42  units  per  annum  will  be  charged 
f ol"  at  the  rate  of  2id.  per  unit. 

Darlington.— Yrar'.s  Working.- The  net  profit  of  the  Cor- 
poration electricity  department  for  the  year  ended  March  last 
amounted  to  £579,  as  against  £5,365  in  the  previous  year. 

Dover. — Loan  Sanctioned.— The  Town  Council  has  received 
'^(iTictior\  to  a  loan  of  £.s,(KK)  for  the  extension  of  the  electricity 
supply  to  St.  Margarets,  and  for  mains  and  transformers. 

Duhlin.— Ei.p/TRK  iTV  Si'pI'ly'  E-XTENSions.- The  •  Corpora- 
iK.ii  i«  beinc  Urffed  to  extend  the  electric  lighting  system  to 
th>-   fnchicore  district. 


Dumfries.— Price  Revision. — The  Electricity  Supply  Co., 
Lid.,  has  applied  for  ixniiiission  to  charge  Is.  jier  unit,  with 
a  lainiinum  payment  of  15s.,  for  each  ol  the  winter  quarters, 
and  U'.s.  for  the  summer  quarters. 

Edinburgh. — Year's  Working. — The  accounts  of  the  electri- 
city undertakings  (Engineer:  Mr.  F.  .\.  Newington).  for  the 
year  ended  May  15th  last,  record,  as  regards  the  Ettinhurgh 
undertaking,  a  total  levcjiue  of  £314,1)011,  as  compared  with 
£231,247  in  the  preceding  year.  Working  expenses  amounted 
to  £241,054,  as  against  £162,020,  leaving  a  gross  profit  of 
£73,615  (£72,227).  After  payment  of  capital  charges,  &c,,  a 
deficit  of  £9ta  was  the  net  result;  in  1919-20  a  net  jn'ofit  of 
£10,551  was  made.  The  total  niinilier  of  units  sold  rose  from 
24,401.273  to  29.627,2;59,  of  which  3,340,.lt'^l  units  was  supplieil 
in   bulk   to  Leith. 

The  Lcith  accounts  show  a  total  revenue  of  £79,457  and 
working  expenses  £77,237;  leaving  a  gross  profit  of  £2,220. 
The  net  result  was,  with  a  credit  balance  of  £6,175  brought 
forward,  a  deficit  of  £11,210.  The  nunibei-^  Af  tinits  generated 
was  4,414,045. 

Feltham.— Order  REvoKED.^The  Ministry  of  Transport  has 
revoked  the  Electric  Lighting  Order  of  1914. 

Fraserburgh. — Electricity  Scheme. — The  Town  Council  has 
under  consideration  a  proposal  for  the  installation  of  electric 
lighting  in  the  town.  It  is  estimated  that  the  scheme  would 
cost  £y,000  and  provide  work  for  3U(I  men. 

Halifax.— Year's  Working.— The  accounts  of  the  Corpora- 
tion Electricity  Department  (Engineer:  Mr.  W.  M.  Rogerson, 
M.I.E.E.)  for  the  vear  ended  March  31st  last,  .show  a  total 
income  of  £182,998,  as  compared  with  £137,832  in  1919-20. 
Working  expenses  .amounted  to  £126,983,  as  again.st  £80,752 
in  the  previous  year,  le.iving  a  gross  surplus  of  £56,015 
(£57,080).  After  the  payment  of  capital  charges  the  net 
result  was  a  profit  of  £20,124,  as  compared  .with  ,£2;5,997  in 
the  pre<'eding  year.  The  total  number  of  units  .sold  increased 
from  16,161,399  to  IS, .521, 577,  and  the  maxiiiium  demand  from 
7,760  to  8,790  kW. 

India. — Kallar  Falls  Scheme. — ^,\  conference  was  held  last 
month  to  consider  a  scheme  for  utilising  the  Kallar  Falls  for 
the  generation  and  supply  of  electricity  to  the  whole  of 
Travancore.  It  w'as  decided  to  proceed  with  the  scheme  and 
to  seek  the  permission  of  the  Madras  Government  to  erect  a 
power  house  in  a  British  District. 

The  Mulshi  Scheme. — A  statement  regarding  the  acquisition 
of  land  for  the  formation  of  a  lake  in  connection  with  the 
Mulshi  hydra-electric  scheme,  was  recently  issued  by  the  Tata 
Power  Co.,  Ltd.  This  refutes  exaggerated,  .statements  as  to 
the  area  to  be  submerged,  and  .states  that  liberal  compensa- 
tion has  been  made  to  the  evicted  landowners  or  tenants.  The 
land  will  be  gradually  submerged,  and  the  bulk  of  the  area 
will  be  untouched  for  five  years;  in  the  meantime  the  tenants 
are  being  allowed  to  raise  crops  free  of  charge. 

The  Parbati  River  Project. — This  scheme  was  described  in 
a  recent  is.sue  of  the  Indian  Textile  Journal.  It  is  planned 
to  utilise  a  fall,  of  about  285  ft.  in  the  Parbati  River.  The 
first  part  of  the  installation  will  consist  of  two  horizontal-shaft 
turbines  direct-coupled  to  3-phase,  5,000-V,  6IH)-kW  alterna- 
tors. The  power  will  be  stepped  up  to  30,000  V  for  transmis- 
mission  over  a  distance  of  10  miles  to  Lashkar,  where  a  dis- 
tributing station  is  to  be  erected.  Other  .schemes  mentioned 
are  the  Sindh  River  project,  developing  from  50,000  to 
70,0(X)  h.p.  under  a  head  of,  780  ft.,  and  the  Kuno  Rive>- 
scheme,  by  which  it  is  estimated  4,375  water  h.p.  can  be  de- 
veloped, utilising  a  head  of  55  ft. 

Keighley Loan. — The  Electricity  Committee  has  recom- 
mended that  ajiplication  be  made  to  the  Electricity  Commis- 
sioners for  sanction  to  borrow  £10,0(X)  for  tho  erection  of  an 
overhead  transmission  line  from  Eastburn  to  Skipton,  and  for 
the  necessary  control  gear,  &c. 

Lancaster. — Loan  Sanctioned.— The  Town  Council  has  re- 
ceived sanction  to  borrow  £7,600  in  respect  of  the  proposed  ex- 
tension at  the  electricity  works. 

Langholm.— FJlectricitv  Supply.— The  Town  Council  has 
requested  the  Lighting  Committee  to  submit  a  report  on  a 
scheme  for  el<!ctricity  supply  to  the  Burgh. 

Lincoln. — Loan. — The  City  Council  has  decided  to  apply  for 
sanction  to  borrow  £132,229  in  respect  of  St.  Swithin's  power 

station. 

Maidstone. — Year's  Working. — We  have  received  from  the 
Borough  Electrical  Engineer  (Mr.  E.  E.  Hoadley,  M.I.E.E.)  a 
copy  of  the  Electricity  Department's  report  and  accounts  for 
the  year  ended  March  31st  last.  The  total  income  was  £58,402, 
as  compared  with  £43,935  in  1919-20.  Working  expenses  totalled 
£46.374,  as  against  £32,2613,  leaving  a  gross  profit  of  £12,028 
(£11,672).  The  net  result  w'as  a  loss  of  £526;  in  the  preceding 
year  there  was  a  profit  of  £1,486.  The  total  number  of  units 
sold  was  4,993,740,  an  increase  of  392,861.  The  report  gives 
details  of  a  number  of  large  extensions  in  a.e.  supply  during 
the  year,  and  attributes  the  loss  inciUTed  to  trade  depression 
and  the  miners'  strike. 

Loan  Sanctioned. — The  Tow^n  Council  has  received  saiiction 
to  a  loan  of  £5,1.34  for  plant  for  the  electricity  works. 
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Mumbles  (Glamorgan).— Applications  iok  ELiiCTRiciTV.— At 
a  recent  meetirig  ol  tne  Swansea  Electricity  Committee  it  wa.s 
stated  that  a  nuuilior  of  residents  at  Mumiiles  had  a.sked  for  a 
supply  of  electricity.  'I'he  engineer  siiifi  th.-it  the  cost  of  pro- 
viding this  would  he  iihout  i;i.5,000,  und  at  least  500  consumers 
would  be  nec<>s.sary  to  make  the'  scheme  remunerative.  A 
further  report  \\a.s  asked  for. 

Newark.— Ki.EOTiiiciTV  Supplv.— The  Lincoln  City  Council 
has  decided  to  supply  the  Corporation  with  elei;tricity  on  terms 
and  conditions  t<j  be  arranged,  subject  to  tha  Corporation  agree- 
ing to  provide  and  fix  at  its  own  expense  the  necessary  trans- 
mission lines  from  St.   Swithin's  power  station   to  Newark. 

Rathmines  (Co.  Dublin).— New  Plant.— .\s  the  plant  at 
prewnt  installed  cannot  now  meet  the  demand  for  electricity. 
the  Urban  Council  has  decided  to  in.stall  a  7.50-kW  turbo- 
generator at  a  cost  of  about  ±'30.000.  An  amendment,  seeking 
to  defer  the  matter  for  six  months,  was  lost. 

Salford.— Erection  ok  New  Statio.\  Apphoved.— On  De- 
cember 7th  the  Council  approved  the  recommendation  of 
the  Electricity  Committee  to  proceed  at  once  to  prepare 
drawings  and  estimates  for  the  erection  of  the  new  station  at 
Agecroft.  The,  chairman  of  the  committee  pointed  out,  that 
the  estimated  co.st  of  the  station  was  £847,000,  whereas  a  year 
ago  the  figure  was  put  at  £1,189,000.  Becau.se  of  this  a  member 
moved  an  amendment  delaying  erection  for  another  year,  but 
this  was  defeated.  The  scheme  has  already  received  the  appro- 
val of  the  Electricity  Commissioners. 

Price  Reduction.— The  Town  Council  has  decided  to  reduce 
the  price  of  electricity  by  1.5  per  cent,  as  from  January  1st. 
The  new  charges  will  be  75  per  cent,  above  pre-war  rat<'s  for 
lighting  and  Uto  per  cent,  for  power,  heating  and  bulk  .supply. 

Scarborough.— Price  Revision.— The  Electric  Supply  Co. 
has  applied  for  an  Order  to  charge  ISs.  up  to  15  units  in  re.six'ct 
of  the  winter  quarters,  and  Ids.  up  to  10  units  for  the  summer 
quarters,  and  Is.  per  unit  lieyond  these  quantities.        .■  • 

Skipton. — Loan. — In  view  of  the  agreement  which  has  been 
entered  into  between  the  Urban  District  Council  and  the 
Keighley  Corporation  for  a  supply  of  electricity,  the  Urban 
District  Council  intends  to  apply  for  sanction  to  borrow 
£20,000,  representing  its  portion  of  the  cost  of  the  scheme. 
The  transmission  line  will  lie  linked  up  to  the  old  grammar 
school  in  New-market  Street,  from  which  electricity  win  be 
distribut.ed  to  the  town. 

St.  AuneS'On^Sea. — Loan  Sanctioneii.— The  Urban  District 
Council  has  received  the  sanction  of  the  Electricity  Commis- 
sioners to  the  borrowing  of  £9,740  for  the  purposes  of  the  elec- 
tricity undertaking. 

St.  Helens. — Loan. — The  Council  is  seeking  the  sanction  of 
the  Electricity  Commissioners  to  a  loan  of  £40.1KI0  for  elet-- 
tncity  purpo.ses. 

West  Bromwich. — Price  Reui-ctuin.— .\t  its  meeting  on 
December  7th  the  Town  Council  approved  a  reduction  of  I'iJ 
per  cent,  in  the  charges  for  electricity  tor  power  purposes.  The 
opinion  was  expressed  that  a  further  reduction  was  es.sential 
to  manufacturers,  and  that  the  price  of  lighting  energy  should 
also  be  reduced.  The  Mavor  said  that  an  increased  demand 
would  iJermit  of  these  reductions. 

Worthing.— Loan.— The  Electricity  Committee  has  recom- 
mended that  application  be  made  to  the  Electricity  Commis- 
sioners for  sanction  to  the  borrowing  of  £17.0(K(  for  extensions 
to  the  electricity  works. 

Yttrk.— Supplv  Contract. — The  Council  has  entered  ii\to  an 
agreement  with  the  War  Department  for  the  supply  of  elec- 
tricity to  the  Government  oftices  in  the  city  for  three  years. 
It  is  estimated  that  70,(XX)  units  will  be  taken  each  year. 


TRAMWAY    AND    RAILWAY    NOTES 

Blackburn. — Ri.poiiT  on  Inuertaking.— Io  accordance  with 
the  request  of  the  Tramways  Committee,  Mr.  .\.  R.  Pearn- 
ley,  M.Inst.^.E..  has  presented  a  report  uixjii  the  Corpora- 
tion tramway  sy.st«n.  He  was  asked  :  —  (1)  Whether  any 
reconstruction  of  the  present  system  was  desirable  and  practic- 
able ;  (2)  whether  extensions  were  desirable ;  (3)  whether 
infltor  oninibu.ses  should  be  run  either  a.s  supplementary  to 
or  independently  of  the  tramways;  (4)  to  advis(>  the  Committee 
as  to  its  general  policy.  Mr.  Fearnley  says  that  the  track, 
rolling  stock,  aud  overhead  line,  are  in  good  working  condi- 
tion, but  with  regard  to  the  last,  suggests  that  the  side  poles 
and  .short  brackets  be  replaced,  to  give  greater  flexibility  in 
woi-king,  by  poles  with  longer  arms.  The  Darwen.  track  is 
■  corrugated  and  needs  grinding  and  the  Darwen  authorities 
should  be  approached  upon  the  matter.  .\s  regards  services. 
Ml.  Fearnley  suggests  thrdugh-running  between  vari- 
■«i8  well-populated  districts.  Referring  to  term  of  reference 
(1)  he  is  of  opinion  that  the  system  di«\s  vot  require  recon- 
structing. With  reference  to  (2)  he  considers  that  extensions 
from  Cherry  Tree  Station  to  Pleasington.  from  Wilpshire 
Section  to  Whalley.  and  from  the  Pre.ston  Road  Section  to  the 
borough  boundarv  on  Preston  New  Road,  are  desirable  and 
would  be  a  good  investment.     Mr.   Fearnley   suggests,  with 


regard  to  (3),  that  powers  be  obtained  for  running  motor 
omnibuses  on  routes  both  wiiliin  and  outside  the  borough. 
On  the  question  of  general  policy  (4),  Mr.  Fearnley  thinks 
that  the  existuag  uncertainty  regarding  the  future  of  tram- 
ways will  be  counteracted  by  the  continued  dow'nw^ard  trend 
of  the  cost  of  materials,  and  he  considers  that  by  the  time 
powers  have  been,  obtained,  ior  carrying,  out  extension^, 
the  laying  of  perjinanent  way  will  only  entail  a  reasonable  ex- 
IJenditure. 

Central     London     Railway. — E.\tension    of    Time'.— The 

Minister  of  TI•an^port  has  extended  the  tim<^  of  the  Central 
Lfjndon  Rail\\a\  \et.  1914.  for  the  i-ompletion  of  the  tunnels 
until  July  1923. 

Chesterfield.— No  Penny  Fahiw.- At  a  meeting  of  the  Town 
('<iuiKil  on  December  6th.  an  ad  hoc  sul)-committee  reporfetl 
that  it  was  unable  to  recommend  the  restoration  of  penny 
fares.  It  was  stated  that  renewals,  deferred  durmg  the  war, 
would  cost  £10,(JOO.  The  matter  is  to  come  up  for  con.sidera- 
tion  again  next  month.     '  ...... 

Clay  Cross.— Light  Railway.- The  Urban  district  Council 
has  approved  of  a  scheme  for  the  construction  of  a  light  rail- 
way between  Clay  Cross  and  .Ashover.  The  .scheme  is  bfing 
promoted  by  the  Clay  Cross  Co.,  Ltd.,  and  the  preliminary 
expenses  are  estimated  at  over  £28,000. 

Continental.— Switzerland.— The  completion  of  the  second 
Simplon  tunnel  was  announced  on  December  4th,  by  The 
Times'  Berne  correspondent.  An  inaugural  train  ran  to 
Iselle.  The  first  tunnel  was  opened  in  1906;  the  new  tunnel 
was  commenced  from  the  Swiss  side  in  1912. 

Italy. — /(  Hole  learns  from  Rome  that  a  report  has  been  laid 
l)ef(]rp  the  Senate  relating  to  the  authorisation  given  to  the 
Railway  Administration  to  raise  a  sum  of  440  million  lire  for 
special  works.  At  present  electric  traction  is  emploved  on 
."w9  km.  of  line  with  a  track  length  of  1.045  km.  The  electri- 
fication of  the  direct  lines  Ronco-.Arquata-Tortona.  Tortona- 
Novi,  Voghera-Bivio-Bormida  and  Genoa-Ovada-.'Mes.sandria 
has  been  begun.  It  is  hoped  to  complete  very  shortlv  tile 
electrification  of  the  Rome-Tivoli  and  the  Rome-.'Vnzio-Net- 
tuno  lines,  after  which  the  works  for  the  electrification  of  the 
direct  Rome-Naples  line  will  be  pushed  on.  Thus  at  the  be- 
ginning of  192:3  another  500  km.  of  electrified  lines  may  be 
completed  with  a  track  length  of  1,370  km.  '   •        " 

Since  the  construction  of  locomotives  takes  from  18  to  21 
months,  the  RailW'ay  Administration  has  been  obliged  to  give 
orders  already,  beginning  with  one  for  111  locomotives  af  'a 
total  e.stiniated  co.st  of  165  million  lire.  The  Government  has 
authorised  the  Railway  Administration  bv  a  decree  law  to  raise 
l(i9  million  lire  for  the  acquisition  of  a  further  120  electric 
locomotives.— iJeuter'.s-  Trade  Service   (Milan). 

Edgehill.— Extension  oi-  Time —The  Light  Railwav  Co.  has 
aiiplied  to  the  Ministry  of  Transport  for  an  extension  of  time 
by  one  year,  from  January  2Sth.  1922.  for  the  compulsorv  pur- 
chase of  land.?  in  respect  of  the  Order  granted  in  1919. 

Glasgow.— Tramway  Purchase.— 'The  Corporation  has  de- 
cided to  purchase  tne  Coatbridge  and  .\irdrie  tramways  at  a 
cost   of   £82,.500.— DaZ/jy     Chronicle. 

London. — Working  of  New  "  UndfrgrounI)  "  Trains.— 
Careful  analysis  has  been  made  of  the  working  of  the  new- 
trains  on  the  District  Railway,  since  their  introduction,  and 
it  is  stated  that  the  results  are  very  satisfactory.  The  new- 
trains  are  providing  in  many  ways  that  freedom  of  movement 
which  is  essential  where  there  is  great  density  of  trafljc. 
Figures  prove  that  the  new  trains  save  from  2  to, 3  seconds 
in  loading  and  unloading  at  busy  stations  during' the  rush 
hours.  That  is  a  gain  which  is  due  largely  to  the  door  arrange- 
ment and  to  the  improved  facilities  for  egress  and  ingress. 
Furthermore,  the  new  trains  by  their  inere.Tsed  motor-power 
and  improved  braking  are  able  both  to  start  awav  and  to 
slacken  from  full  speed  very  much  more  quickly  than  the 
older  stock. 

Future  Position  of  Tramways.- Giving  evidence  before  the 
Royal  Commission  on  London  Government,  which  is  con- 
sidering the  feasibility  of  a  larger  central  administrative  bodv 
for  Greater  London,  Mr.  Norman.  L.C.C.,  said  that  the  train- 
\\'ays  iu .  Greater  London  could  be  leased ;  there  would  be 
many  applicants  for  them.  It  might  be  necessary  for  the  pro- 
posed new  Council  to  compulstirily  acquire  syst<'ms  in  outer 
London  ;    .special  legislation  would  be  necess;uy  to  .secure  this. 

Luton — Sunday  Services.- It  has  been  decided  not  to  run 
traincars  on  Sundays  during  the  winter. 

.Manchester.' — ('"1iristm\s  Services.- The  Executive  Com- 
iiiitte,'  (if  the  .Maiu-he-<t<>i  branches  of  the  United  Vehicle 
WorktMs'  Association  has  instruct4>d  the  tramway  employes  to 
work  on  Christmas  Day :  a  modified  service  will  be  run  and 
the  men  will  receive  double  pay. 

The  Stiilvbridge  employi^  have  also  agreed  to  do  dutv  on 
Christmas  Day.  ,  "  .' 

NewcaslIe.on=Tyne.— Longer  Hours.- At  a  meeting  of  the 
City  Council  on  December  7th.  it  was  decided  to  rescind  a 
pievious  n\s<>lution  fixing  the  tramwav  employes"  working 
wtH-k  at  a  maximum  of  44  hours.  The  chairman  of  the  Trans- 
port and  Electricity  Committee  .said  that  it  was  neiess;iry 
either  to  incre.-ise  revenue  or  reduce  exivnditiue.  The  im- 
position of  higher  fares  was  impraeticubie,  but  the  working 
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of  longer  hours  by  the  men  would  effect  considerable  economy. 
No  men  would  be  discharged  as  a  direct  consequence  of  this 
decision.  The  employes  recently  announced  their  intention 
to  resist  any  attempt  to  lengthen  the  working  week. 


TELEGRAPH    AND    TELEPHONE    NOTES. 


Australia. — Long-distance  Wireless. — In  moving  the  ap- 
proval by  the  Federal  Government  of  the  draft  agreement 
with  Amalgamated  Wireless.  Ltd.,  for  the  erection  of  high- 
power  wireless  telegraph  stations  in  .\ustraha.  Mr.  W .  M. 
Hughes,  Prime  Minister,  referred  to  the  recent  messages 
transmitted  from  England,  which  were  successfully  received 
in  Austraha,  and  s;ii<l  that  such  transmission  had  been  con- 
sidered impossible  by  the  Imperial  Conference.  The  proposed 
capital  would  be  l.(K«J.(KK)  £1  shares,  the  Commonwealth 
taking  half,  with  the  controlling  interest,  which  would  l)e 
preserved  in  the  event  of  an  increase  of  capital. 

The  Federal  Parliament  has  referred  to  a  joint  committee 
of  the  Chambers  the  rival  proposals  which  have  been  sub- 
mitted for  communication  direct  with  Great  Britain.  If, 
after  investigation,  either  .scheme  is  recommended  with  or 
without  alteration,  the  Prime  Minister  will  have  the  power 
to  sign  the  contract.  It  is  interesting  to  note  that  messages 
transmitted  from  the  Post  Office  arc  station  at  Leafield, 
which  is  working  on  low  power  pending  the  completion  of 
the  corresponding  station  in  Egypt,  are  being  received  in 
Australia.  .According  to  a  message  from  Sydney  the  morning 
newspapers  in  .\ustralia  are  publishing  news  dispatched  from 
Leafield,  which  has  been  picked  up  by  the  Perth  wireless 
station.  It  is  well  known  that  news  has  been  received  in 
Australia  and  New  Zealand  during  the  last  three  years  from 
several  of  the  stations  in  France  and  Italy,  which  are 
equipped  with  El  well  arcs  similar  to  those  at  Leafield. 

Chile. — New  Wireless  Stations. — So  as  to  enable  Chile  to 
correspond  with  the  principal  European  and  Americsin 
stations,  the  Government  is  accelerating  the  installation  of 
wireless  stations  in  various  parts  of  the  itepubhc.  'ihe  total 
cost  of  this  project  is  estimated  at  f  1,385,000,  says  Thf 
Times. 

Christmas  Telegrams. — The  Post  Office  has  made 
special  arrangements  with  the  Australian  and  New  Zealand 
administrations  for  the  dehvtry  m  those  Dominions,  mi 
Christmas  morning  and  New  Year's  Day,  of  telegrams  of 
greeting  sent  from  this  country,  at  one-quarter  of  the  usual 
rates.  The  price  per  word  will  be  9d.  to  Australia  and  8d. 
to  New  Zealand.  The  telegrams  may  be  handed  in  at  any 
postal  telegraph  office  not  later  than  December  '.iOth  for  de- 
livery on  Christmas  Day,  or  December  'iBth  for  delivery  on 
New  Year's  Day.  The  minimum  charge  will  be  7s.  6d.  to 
.\ustralia  and  6s.  8d.  to  New  Zealand.  Similar  facilities  are 
also  provided  for  delivery  in  this  country,  on  Christmas  Day 
and  New  Year's  Day.  of  greetings  from  Australia  and  New 
Zealand. 

No  special  arrangements  have  been  made  for  the  delivery 
of  greetings  in  Canada,  but  such  messages  can  be  sent  by  the 
deferred  service  "  I'm  Imperial,"  for  delivery  on  Christmas 
IJay.  The  rate  is  4id,  a  word,  with  no  minimum  number  of 
words. 

Telegraph  offices  will  be  o|ien  in  this  country  on  Boxing 
Day  and  Bank  Holiday,  December  -Mh  and  27th,  from  9.30 
to  11  a.m.  Excepticinal  arrangements  will  be  made  for 
lx)ndon.  On  Boxing  Day  telegrams  for  addresses  beyond  a 
radius  of  four  miles  from  the  Central  Telegraph  Office  or  the 
West  Strand  branch  office  will  not  be  delivered  after  4  p.m. 
—The   Timex. 

Ireland.— Ti;i,EGRAi'H  Control.— The  annex  to  the  agree- 
ment which  was  signed  on  December  6th  by  representatives 
of  the  British  .government  and  by  representatives  of  Dail 
Eireann  on  behalf  of  the  Irish  Free  State  states,  in  part,  that 
(2)  a  convention  shall  be  made  between  the  British  Govern- 
ment and  the  Government  of  the  Irish  Free  State  to  give 
effect  to  the  following  con.'itions  :  (n)  That  submarine  cables 
shall  not  be  landed  or  wireless  stations  for  communication 
with  places  outside  Ireland  be  established  except  by  agree- 
ment with  the  British  Government;  that  the  existing  cable 
landing  rights  and  wireless  concessions  shall  not  be  witb- 
flrawn  ext'ept  by  agreement  with  the  Briti.sb  (government; 
and  that  the  British  Government  shall  be  entitled  to  land 
additional  submarine  cables  or  establish  additional  wireless 
stations  for  i-ornmunicntion  with  places  outside  Ireland. 

(c)  That  war  signal  stations  shall  be  closed  down  and  'eft  in 
charge  of  rare  and  maintenance  parties,  the  Government  of 
the  Irish  Free  State  l-)eing  offered  the  option  of  taking  them 
over  and  working  them  for  commercial  purposes  subject  to 
.Vdmiralty  inspection  and  guaranteeing  the  uplieep  of  exist- 
ing  telegraphic    communication    therewith. 

Italy. — Tf;LEORAi'Hic  Co.mmcnication.— The  Chamber  dis- 
(^ussed  on  December  7th  the  agreement  with  the  Eastern 
Telegraph  Co.  regarding  the  working  of  the  cable  between 


Trieste  and  Corfu.  Signor  GiuDrida,  Minister  of  Posts  and 
Telegraphs,  said  it  was  simply  a  matter  of  substituting  Italy 
for  Austria-Hungary  in  the  contract  with  the  company.  He 
added  that  the  Government  had  obtained  some  concessions, 
and  was  convinced  of  the  necessity  of  developing  direct  tele- 
graphic communication  between  Italy  and  other  countries, 
especially  where  there  were  important  Italian  interests.  The 
agreement  was  approved. — Reuter's   Trade   Service   (Rome). 

Rhodesia. — Telephone  Extensions.— It  is  announced  offi- 
cially that  the  Administration  of  Southern  Rhodesia  is  to 
spend  i'lO.OOO  on  telephone  materials  during  the  next  year. 
The  Government  is  borrowing  £450,000  in  three  equal  yearly 
instalments  from  the  Imperial  authorities,  and  out  of  the 
first  advance  the  amount  mentioned  above  has  been  allocated 
for  "  additions  to  telephone  systems  and  new  installations. 

Russia. — Teleuraphic  Communication.— The  transmission 
of  telegrams  between  Sweden  and  Russia  is  now  possible, 
the  Store  Nordiske  Co.  having  commenced  a  service  of  ordin- 
ary telegrams  from  Russia  to  Sweden.  Radiograms  have 
been  sent  since  December  lUth  from  Ivarlsburg  lo  Petrograd 
by  the  Swedish  Telegraph  Office,  and  negotiations  are  in 
progress  for  the  transmission  of  oruiiiary  telegrams  by  the 
Store  Nordiske  Co.  to  Russia. — lieuter'a  Trade  Service 
(Stockholm). 

Sweden. — Wireless  Navigation  Reports. — The  Swedish 
Government  has  recently  approved  proposals  made  by  the 
Swedish  Pilotage  Boiird  for  co-operation  between  countries  on 
the  North  Sea  and  the  Baltic  with  regard  to  ice  signalling  by 
wireless.  The  proposals,  effect  to  which  was  to  be  given 
at  the  close  of  November,  comprised  the  issue  of  reporfis 
covering  the  entire  Swedish  coast  from  Haparanda  to  tho 
Norwegian  frontier  regarding  the  condition  of  the  ice, 
to  be  issued  daily  in  cipher,  the  key  to  which  is  being  pub- 
lished in  the  Swedish  "  Notices  to  Mariners."  The  messages 
are  also  to  include  information  regarding  wrecks,  the  with- 
drawal of  lightships,  and  ob.stacles  to  navigation. — Board  of 
Tirade  Journal. 


CONTRACTS    OPEN    AND   CLOSED. 

(Ths  date  given  in  parenthetee  at  the  end  of  the  paragraph 
indicate!   ihe   iiiue  of  the  Electrical   Review  m    which  </i«^ 
"  Official  Notiot  "  appeared.) 


OPEN. 

Australia. — Melbourne. — February  1st.  Victorian  Govern- 
ment Railways.  Four  motor-driven  grinding  machines,  with 
accessories.* 

February  15th.  Postmaster-General's  Department.  Tele- 
phone apparatus  and  parts  (Schedule  544).     (December  9th. ^ 

Blackpool. — December  23rd.  Electricity  Committee.  One^ 
5,000-kW,  3-phase  turbo-alternator,  surface-condensing  planl^ 
with  auxiliaries;  one  2,000-kW,  phase  and  frequency  changer, 
complete  with  exciter  and  .starting  motor.     (December  9th. 

Bradford. — December     24th.         Electricity     Department. 

Rotary  converting  plant  (Cont.  R.207.)     (December  9th.) 

Edinburgh. — December  19th.  Electricity  Supply  Dppart- 
nient.     Insulated  cable  for  five  months.     (IJecember  9th.) 

London. — Shoreditch. — .January  ,M.  Electricity  Supply 
Department.  One  water-tube  boiler  of  33,(I(KI  lb.  evaporative 
capaeity.     (December  9tb.) 

L.C.C. — January  Pith.  One  electric  passen£<er  lift,  capa- 
'  ity  Hi  cwt.,  with  full  automatic  pu.sh-button  control,  to  be 
i-ompleted  within  two  months,  at  Geoffrey  Hou.se,  Tabard 
( larden  Rstate.  Bermondsey,  S.E.     (See  this  issue.) 

New  Zealand.— Wellington. — lanuary  17th.  Post  and 
Telegraph   Department,  25,000  dry  cells  for  telephone  work.' 

Peterborough. — January     12lh.     Electricity     Department. 

One  3,0IK)-k\\  turbo-alternator  with  condensing  plant,  two 
7.50-kW  rotary  converters,  two  lOO-kW  motor  generators, 
e.h.p.  and  I. p.  switchgear.  steam,  water,  and  drain  pipes, 
foundations  for  the  above  plant,  and  structural  alterations  tc 
existing    buildings.     (See   this   issue.) 

South  Africa. — .Johannesburg. — .January  4th.  Municipal 
(Jouncil.  Two  2.000-kW  converters,  with  .switchgear  and' 
.spares.*  j 

Spain. — February  1st.  Harbour  Works  authorities  at 
Vigo.  Supply  and  erection  of  a  15-ton  electric  crane.  Parti- 
culars from  the  Junta  de  Obras  del  Puerto  de  Vigo. 

Uruguay. — Monte  Video.— December  30th.  State  Blec 
tricity  Department.  Power  ."station  plant:  one  4-stioke  Diesel 
engine,  coupled  to  a  200-kW,  3-phase  alternator,  and  one  4 
stroke  Diesel  engine,  coupled  to  a  300-kW,  d.c.  generator.*     i 

*  A  copy  of  the  specification.  &e.,  can  be  consulted  at  th( 
Department  of  Overseae  Trade,  35,  Old  Queen  Street,  S.W.I 
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CLOSED. 

Australia.  —  r..\l.(;.'s   Department,   Queensland. 

Hi  Ions  bronz.;  win.-.  40  II,.  p.T  mil.:,  i~2 ,000 ;  21  ions  bron/i:  «ii'-.  "«  Ih.  pT 
mile,  £2,47S.— Urilish   Insulati-il   \    HcUby   r.iblos,   I.Kl. 

P.M.G.'s  Department,  South  Australia. 

Equipment  in  connection  with  the  extension  of  the  main  distributing  fr.mie 
.It  Centr.il   Kxchange,  £365.— British  General    Electric   (V...    I.i.J. 

P.M.G.'s  Department,  Western  Au.stralia. 

Equipment,  in  connection  with  the  installation  ot  four  ndtJitionAl  primary 
line  switches  antj  associated  parts  at  rerlli  automatic  exchanije,  £9,754. 
—.Automatic   Telephones    (.■\ust.),    Ltd. 

P.M.G.'s  Department,  N.S.W. 

Material  required  in  connection  with  the  installation  of  impulse-sendine 
devices  at  various  branch  exchanges  in  Svdnev,  £1,240.— .\utomati.: 
■J'elephones  (Auit.),  Ltd. 

Victorian  Electricity  Commission. 

Engine-room    Uuildings   at    Newport   "  li  "    power    station,    £32.(K)0.— Babcorl; 
and   Wilcox. 
Rubber  conveyor  belts.   £4,.W0.— Perdrian    Rubber   Co.,    f,ld. 
25-cvcle    induction    motors,    with    slide    rails    and    pulkns,    £1,011.— British 
General    Klectric   Co..    Lid.  — Tender,?. 

Ashford  (Kent).— Kasi  .\shfor<l  Hoard  of  Guardian,';.  .\c- 
cepted  : — • 

Installing  electric  light  at  the  workhouse.  £8.%.- H.  S.  Tell  i  Co.. 
Ltd. 

Belgium. — No  fewer  than  eleven  firms  submitted  tenders 
last  week  to  the  municipal  authorities  of  Saventhem  for  the 
supply  of  a  l(5.5-k\V  dynamo,  with  accessories.  The  prices 
ranged  from  44,25((  fr.  to  02,,50O  fr.,  the  lowest  offer  being  that 
of  M.  E.  Goussens,  of  Saventhem. 

Bradford. — Tramways  Committee. 


Electricity  Committee. 

I'ransformers.— Hackbridge  Electric  Conslruclion  Co..  Ltd.:  E.-rranIi, 
Ltd.;  Metropolitan-Vickers  Electrical  Co..  Ltd.;  British  Electric  Tr.iiis. 
lormer  Co..  Ltd. 

Dumfries. — Town  Council.     Accepted: — 

Installing  electric  light  at  the  slaughter  house  and  stables,  £LW.— Dum- 
fries   Electricity    Supply    Co.   (Electric    Installations),    Ltd. 

London. — Hackney. — Electricity  Committee.    Accepted  :  — 

Condensing  water  pipe  work  in  connection  with  the  extension  of  the  Elec- 
tricity Power  House  at  Milllields  Road,  supply  of  pipes,  £317.— Clav 
Cross  Co.,  Ltd. 

^■aK■es  for  ditto  :  Two  36-in.  valves,  each  with  floor  column  and  head- 
stock,  two  30-in.  ditto,  two  26-in.  ditto.  £795.— Blakeborough  &  Sons. 

Stafford. — The  Electricity  Committee  has  accepted  the 
tender  of  Callender's  Cable  &  Construction  Co.  Ltd..  for  the 
supply  and  laying  of  1,(100  yards  of  l.p.  cable  in  Newport  Road. 


FORTHCOMINQ     EVENTS. 


Institution  o(  Mechanical  Engineers.— Kridav,  December  Ifiih.  .At  ihc 
Institution,  Storey's  Gale,  St.  James's  Park,  S.W .  .At  G  p.m.  Papers  oh 
"  Conveying  and  Elevating  Machinery,"  by  iMr.  G.  Mitchell  and  on 
"  Discharge  of  Grain  Cargoes  in  the  Port  of  London  by  Pneumatic  Ele- 
vators," by  Mr.  R.   E.  Knight. 

Electro-Harmonic  Society.- Eridav.  December  Kith.  .At  the  Great  Hall, 
Cannon  Street    Hotel.     .At  8  p.m.     Smoking  coi-cert. 

Britieh  Electrical  Development  Association.- Eriday,  December  16th.  At 
the  Institute  of  Patent  .Agents,  Staple  Inn  Buildings,  W.C.I.  .At  8  p.m. 
Paper  on  "  Salesma  iship  in  Relation  to  Electric  Power-drivcn  Machinery 
in  the  Home,"  by  Mr    E.  R,  Morton. 

Junior  Institution  of  Engineers— Eriday,  December  16th.  .At  Caxton  Hall. 
Westminster.  S.W.  .At  8  p.m.  Paper  on  "  Notes  on  Searchlight  Construc- 
tion   and    Operation."    h\     ,Mr.    A.     J.    Simpson 

Eriday,    Decemb.'r    30th.     At    C.iMon    H.ill,     At    8    p.m.     Ouestions   and 
General   Discussion. 

Institution  of  Electrical  Engineers  (Scottish  Centre) —Saturday,  Decem- 
ber 17th.  At  the  Grosvenor  Restaurunt,  Gordon  Street,  Glasgow.  At  7 
p.m.     .'jmoking   concert, 

Edinburgh  Electrical  Society —Friday,  December  33rd.  At  the  Philo- 
sophical Institute.  Al  8  p.m.  Paper  on  "  Watts  on  Wheels  lAutomo- 
biles     and     AcriimiilatorsI,"     bv     Mr.     I-,     O.    Catford. 


THE     "ELECTRICAL    REVIEW- 
DEPARTMENT. 


SERVICE 


Qteries  addresseil  to  the  Elfxtiucal  Ri^:view  will  be  answereil 
by  post,  if  the  desired  information  is  available,  provided  the 
following  simple  rules  are  ob.served  :  — 

1.  Address  your  inquiries  to  the  Electrical  Review,  Ltd.. 
Service  Department,  and  enclose  a  stamped  addressed  ciirelope. 

2.  Do  not  ask  for  information  until  you  have  satisfied  your- 
self that  it  is  not  already  coiitained  in  our  advertisement  pages. 

3.  If  we  are  the  means  of  putting  you  in  touch  with  the  firm 
oi  firms  that  you  require,  do  us  the  favour  of  mentioning  the 
Electrical  Review. 

No  charge  ia  made  for  the  service 


.\mong  the  inquiries  received  this  week,  we  have  been  un- 
able to  trace  the  names  of  makers  or  suppliers  of  :  — 
The  KVRON  beat  giver. 
The  MoTOPHONR  gramophone  motor, 
Eddy-Ciirkent  Brakrs  for  small  motors  up  to  10  h.p. 


NOTES. 

Fatality. — While  assisting  riveters  engaged  upon  a  pitch 
tank  at  the  National  Oil  Refineries,  Skewen,  on  December 
tith.  Cyril  Kreischer  (19)  was  killed.  It  was  his  duty  to  hold 
an  electric  hand  lamp,  and  it  is  believed  he  received  a  shock 
by  this  means.  The  other  men  had  left  the  tank,  and  he  was 
stepping  out  when  he  fell.  Artificial  respiration  was  tried 
without  avail.  It  is  less  than  a  month  since  another  work- 
man was  killed  by  electric  shock  ou  the  housing  site  at  the 
lefineries. 

The  Human  Need  of  Heat.— On  December  13th,  .Mr.  J. 
W.  Beaucbamp,  M.I.E.E.,  lectured  to  the  National  Association 
of  bupcrvisiug  Electricians  on  "  .-^rtiticial  Heat  in  Relation  to 
Human  Needs."  The  lecturer  explained  tliat  his  idea  was  not 
so  much  to  present  a  treatise  upon  the  subject  as  to  coacu  his 
bearers  in  the  manner  of  conveying  facts  about  beating  to  the 
lay  mind.  He  gave  a  semi-medical  explanation  of  the  heat- 
absorbiug  and  emitting  functions  of  the  human  body,  pointing 
out  that  artificial  heat  was  required  to  enable  the  Dtxly  to 
work  in  a  congenial  .i tmospbere ;  at  the  same  time  a  constant 
perfectly-regulated  temperature  would  soon  cause  the  men- 
tioned functions  of  the  body  to  fall  into  disuse.  Mr.  Beau- 
champ  then  dealt  with  the  three  niethodii  of  heat  transference 
— conduction,  convection,  and  radiation — and  their  relative 
efficiencies.  Conduction  was  a  little-used  method.  Convection 
was  efficient  in  cases  where  the  air  could  be  fairly  well  re- 
tained, and  where  draughts  were  absent.  The  emission  of 
radiant  energy  was  the  function  of  many  types  of  modern 
electric  and  gas  heaters.  Air,  being  diathermanous,  was  but 
slightly  heated  by  the  passage  of  radiant  energy,  the  latter 
being  converted  into  beat  upon  contact  with  solid  bodies,  such 
as  human  being.s,  walls,  furniture,  ic.  Upon  the  whole,  the 
best  conditions  for  health  and  work  probably  lay  in  a  mixture 
of  convective  and  radiant  heat.  The  temperature  of  the  sur- 
rounding air  in  any  room  or  workshop  should  be  maintained 
at  a  reasonable  value  by  convective  heating ;  central  heating 
by  means  of  hot  water  met  this  requirement.  In  addition  to 
this,  radiant  electric  heaters  should  be  employed  to  permit  of 
a  fair  amount  of  temperature  variation  to  meet  individual 
requirements.  The  appreciation  of  radiant  heat  for  this  pur- 
pose was  shown  by  the  immense  numbers  of  bowl  tires  which 
have  been  sold,  even  for  use  where  electricity  charges  are  high, 
in  the  early  days  of  electric  heating,  a  common  appliance  was 
a  combination  of  radiant  energy  transmission,  provided  by 
large  carbon-filament  lamps,  and  convective  heating,  by  means 
(if  elements  run  at  a  comparatively  low  temperature.  There 
appeared  to  be  still  room  for  devices  of  this  nature.  The 
speaker  then  gave  a  short  dissertation  on  the  way  in  which  to 
familiarise  the  uninitiated  with  quantitative  conceptions  of 
heat,  as  contrasted  with  temperature.  He  also  gave  examples  of 
calculations  to  ascertain  the  auK)unt  of  heat  required  in  definite 
cases,  and  showed  that  scientific  investigation  practically  con- 
firmed the  empirical  "  Ij  watts  per  cu.  ft."  used  as  a  basi? 
by  heating  engineers.  He  urged  economy  in  the  use  of  heat. 
saying  that  heat  should  \ie  looked  upon  in  much  the  same 
way  as  bread  ia.  Speaking  of  modern  applications  of  electric 
heating.  Mr.  Beauchamp  instanced  some  Norwegian  installa- 
tions in  which  a  constant  supply  of  electricity  was  employed  to 
heat  the  w'ater  in  a  large,  central,  lagged  tank.  The  highj 
load  factor  enabled  electricity  to  be  supplied  at  very  reason- 
able rates.  He  also  spoke  of  a  similar  experiment  on  a  smaller 
scale  in  this  country,  where  by  means  ot  alternate  switching 
a  constant  supply  of  electricity  could  be  used  either  for  light- 
ing, for  beating  the  water  in  a  small  tank,  or  for  both,  by 
splitting  the  supply.  .\  short  discussion  foUo'n'ed  the  lecture, 
and  Mr.  Beauchamp  replied  to  a  number  of  questions  raised, 
admitting  that  the  problem  of  what  to  do  with  excess  heat  in 
the  hot-w'ater  systems  mentioned,  during  summer,  was  a  diffi- 
cult one  to  solve  in  this  country. 

The  Tramyvaymen's  Agreement. — At  a  conference  of 
municipal  tramway  authorities  convened  by  the  Municipal 
Tramways  .Association  last  week,  it  was  resolved  that  tlM 
48-hour  week  should  be  retained,  and  that  a  committee  of 
the  National  Industrial  Council  should  Ix^  appointed  to  re- 
vise the  agreement  of  March,  1919.  A  meeting  of  the  Council 
was  to  be  held  yesterday  in  liondon. 

Water-power    Resources   of    the    United    Kingdom. — On 

Wednesday  hist  the  final  report  of  the  \\'at<^r  Power  Resources 
Committee  was  issued.  .\s  it  was  received  whilst  we  were 
going  to  press,  we  can  only  say,  at  the  moment,  that  thei 
Committee  recommends  that  the  collection  of  infonnation 
regarding  rainfall,  itc,  be  continued;  that  financial  aid  be 
given  by  the  State  to  undertakings  during  the  constructional 
period  ;  that  long-term  licences  for  the  use  of  water-power  be 
issued ;  that  the  Board  of  Trade  or  the  Electricity  Coiumi- 
nioners  bo  charged  with  the  eupervision  of  water-power 
development,  and  that  tidal  power  be  investigated  by  a 
Technical  Commission. 

.\  NVat<>r  Commission  having  jurisdiction  over  England  and 
Wales  only  to  have  charge  of  the  water  resources  of  the 
country  in   the   public  interest,  is  also  recommended. 
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Electric  Vehicles  in  Italy. — A  sciieme  for  the  reduction 
of  the  annual  taxes  cu  motor  vehicles  is  at  present  being  con- 
sidered by  the  Italian  Parliament.  A  feature  of  the  new- 
measure  is  that  all  taxes  on  electrically-propelled  vehicles  are 
to  be  abolifht'd  for  a  period  of  five  years  provided  the  vehicles 
are. of  Itaii.in  construction. 

Direct  M'ireless  to  Australia — In  view  of  the  interest  that 
has  been  aroused  by  the  proposal  to  form  an  Imperial  chain 
of  wireless  telegraph  stations,  the  announcement  of  the  latest 
achievement  of  Marconi's  Wireless  Telegraph  Co.,  Ltd.,  is  of 
peculiar  interest.  Wireless  test  messages,  prepared  by  an  in- 
dependent exfiert  and  transmitted  in  his  presence,  wro  sent 
direct  to  .•Australia  on  the  evening  of  Sunday,  November  20th, 
from  the  company's  station  at  Carnarvon.  Cable  telegrams 
since  received  report  the  reception,  complet<^  on  the  first  trans- 
. mission,,  both  at  Sydney  and  Melbourne.  The  apparatus 
enaployed  for  this  unique  demonstration  was  a  valve  bans- 
mitter  that  is  said  to  be  the  largest  of  its  kind  in  the 
\vorld.  As  will  be  seen  from  the  accompanying  illustra- 
tion, it  comprises  a  bank  of  48  Marconi  valves  (a 
development  of  Dr.  Fleming's  invention)  and  each  of  the 
four  dozen  globes  is  about  the  size  of  a  Rugby  football.  The 
importance  of  this  .successful  long-distance  transmission  of 
wireless  telegraph  messages  is  self-evident,  and  the  Marconi 
Co.  is  to  be  congratulated  upon  the  rsults  obtained. 


Lii.No  Hanok  M.ABcysi  Valve  I^.^ksmittkh. 
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According  to  the  Daily  Mail.  Mr.  Hughes,  Australian 
Premier,  tabled  in  the  House  of  Ecpre.'sentativcs  on  November 
'24th,  a  draft  agreement  providing  for.  ilje  establishment  of 
direct  wireless  communication  between  --the  Commonwealth 
and  England.  The  company  concerned  undertakes  always  to 
remain  an  independent  Briti.sh  concern  and  to  construct  forth- 
wth  the  necessary  .stations.  The  main  trunk  station.s  in 
Australia  and  England  are  to  be  provided  within  two  years, 
and  an  additional  .station  in  Canada,  capable  of  communicating 
with  Australia,  is  to  be  established.  The  charges  for  me.s.sages 
are  not  to  exceed  &.  per  word  for  the  full  r^le;  Ls.  jier  word 
for  the  dftferred  rate;  6d.  per  word  for  the  week-end  rate;  Is. 
for  (Government,  5d.  for  Press,  and  .3d.  for  deferred  Press 
mtsssiiges.- 

ITie  first  Press  mes.sage  to  lie  forwarded  direct  from  England 
to  Australia  by  wircle.s.s  telegraphy  was  dispatched  bv  the 
Diuly  Mail  at  the  invitation  of  Marconi's  Wireless  Telegraph 
Co.  orj  the  evening  of  Dec-  mber  4th.  It  was  handed  in  at 
Myconi's  Fenchurch  Street  ofTiee  and  sent  by  wire  to  Car 
nar\oii,  whence  it  wa.s  transmitted  by  wireless  by  Captain 
Round.  The  rnes.sage  was  received  at  the  experimental  sta- 
Uon  of  .Vmaluainated  Wireless. (Australasia).  Ltd.,  at  Koo  Wee 
nup  iie.ir  Melbonrne.  and  at  the  Government  station  at 
Perth,  rm  the  west  coast  of  .-Vustralia.  the  Pilaces  being  3,800 
mil's  :ipart.  "  Only  a  power  of  160  kW  was  required  to  send 
the  inefsngc.  ow-fng  to  the  use  of  valves,  whereas  a  f6w  weeks 
ago  400  kW  would  liave  been  needed." 

Loadoo  and  Home  Counties  Electricity  District. — Commis- 
sio.vBBS'  Dn-isiONs.— We  have  received  a  statement  of  the 
decisions  of  the  Electricity  Commi.ssioners  on  the  schemes 
Kubnu'tted  at  the  local  inquiry  that  was  Iield  in  June  and 
July  last  in  connection  with  the  .above-named  area,  which 
tnS"'  ^9P^  *^  '''■^'  "''h  fiillv  next  week;  its  late  arrival  pre- 
^/pWidt'R  its  publication   in  this  issue. 

Brieflj.v.  it  may  be  explained  that  the  Commissioners  have 
confirmed  the  provisionally  delimited  district,  subject  to  cer- 


tain minor  fringe  amendments.  They  have  rejected  the  Pop 
lar  Borough  Council's  scheme  and  propose  to  establish  n, 
Joint  Electricity  .\uthority  on  the  lines  .suggested  in  the 
schemes  promoted  by  the  L.C.C.  and  the  Conference  of 
Local  Authorities.  The  Commis-sioners  concur  generally  in 
the  technical  proposals  for  deahng  with  the  requirements  of 
the  area  during  the  first  stage,  tenninating  about.  It)i5/ti,  for 
which  they  have  already  authorised  the  necessary  generating 
plant.  With  regaa'd  to  the  second  stage,  however.,  the. Com- 
missioners differ  from  the  promoters,  who  propased  to  continue 
the  development  of  existing  "  group  "  stations.  The  Com- 
missioners' conclusion  is  that  a  better  way  is  open —  namely, 
to  install  the  I9il,000  kW  of  generating  plant  required  in  one 
or  more  capital  stations,  while  retaining  the  "  group  "  sta- 
tions as  developed  during  the  first  stage,  and  that  the  Bark- 
ing site  should  be  utilised  lor  the  construction  of  the  first 
capital  station,  which  will  be  required  before  1926,  and  they 
will  forthwith  consent  to  its  establishment  by  the  County  of 
London  Electric  Supply  Co.,  Ltd.  The  Commissioners, are  not 
in  accord  with  the  view  that  a  Joint  Authority  would  be  un- 
able to  generate  electricity  more  cheaply  than  a  railway  com- 
pany possessing  its  own  generating  station,  and  they  arp  of 
the  opinion  that  a  supply  from  a  common  source  will  be  ad- 
vantageous to  both  parties.  It  appears  to  them  that  it  should 
be  po.ssible  by  agreement  to  settle  the  terms  of  transfer  of 
the  selected  stations,  and  negotiations  on  this  matter  are  still 
proceeding.  The  Commissioners  approve  in  principle  of  an 
extension  of  tenure  as  part  of  a  settlement  with  the  London 
companies,  and  the  order  establishing  the  Joint  Authority 
is  to  be  so  ditifted  as  not  to  interfere  with  the  rights  of  the 
North  Metropolitan  Electric  Power  Supply  Co.,  Ltd..  or  the 
Inilk  supply  rights  of  the  Metropolitan  Electric  Supply  Co., 
Ltd.  Regarding  finance,  it  is  proposed  that  authorised  under- 
takers should  find  the  funds  for  all  extensions  of  generating 
plant  at  their  stations  while  Mich  .stntiinisVemainin  their  pos- 
session, and  for  any  inter-connecting  inarins  required  before 
the  Joint  .Authority  is  in  a  position  to  act.  The  capital  moneys  * 
necessary  for  the  con.struction  of  additional  inter-connecting 
mains  and  for  the  erection  of  the  capital  stations  should  be 
raised  by  the  Joint  .•\uthoritv  mider  borrowing  powers,  to  be 
conferreii  liy  further  legislation. 

Appointments  Vacant. — Cable  jointer  (84s.  8d.)  and 
electrical  and  mechanical  engineer  (±'.500),  for  the  Swindon 
Corporation  Electricity  and  Ti'amway  Department;  assistant 
superintendent  (4.50  Rs.  per  mensem),  for  the  power  station 
of  the  Madras  Electric  Supply  ('orporation.  Ltd.  (See  our 
advertisement  pages  to-day.) 

Power  Factor  and   Charges  for   Electricity  in  Canada. — 

The  Commercial  Section  of  the  Canadian  Electrical  Associa- 
tion has  recentlly  circulated  a  "  questionnaire  "  on  the  above 
subject.  Replies  were  received  from  eight  of  the  largest  supply 
lompanies  in  the  Dominion.    , 

Seven  companies  state  jtjiey  have  clauses  to  correct  for  low 
pO-^^r  factor,  while  one  company  pays  no  attention  to  this 
^lUhject  as  yet.  Of  the  seven,  two  companies  use  the  following 
clause  in  their  agreements  with  power  consumers  ;  — 

"  All  electrical  apparatus  made  use  of  by  the  consmner  shall 
be  of  good  commercial  efficiency,  and  such  as  to  introduce  no 
disturbing  elements  into  the  electrical  system  of  the  conpany. 
The  minimum  power  factor  of  the  tnotors  when  operating  con- 
sumers' maximum  load  .shall  be  as  follows  :  Motors  not  exceed- 
ing five  horse-power  rated  capacity,  a  power  factor  of  not  less 
than  75  per  cent. ;  motors  of  over  five  horse-power  and  not 
exceeding  ten  horse-power  rated  capacity,  a  power  facto-  of 
not  less  than  80  per  cent. ;  motors  over  ten  horse-power  rated 
ca'pacity,  a  power  factor  of  not  less  than  85  per  cent.  If  the 
'l)cAver  factor  be  found  le.ss  than  the  above  specified,  then  the 
power  consumption  .shall  be  calculated  on  the  basis  of  the 
'ininimuni  iKJwer  factor  so  specified."  .  ;  ,      , 

One  company  uses  practically  the  .same  clause,  stating  that 
the  consumer  must  maintain  80  per  cent,  power  factor  up  to 
lt>  horse-power  rated  capacity  of  motors  and  85  per  cent,  power 
factor  on  motors  over  TO  horse-power  rated  capacity. 

-Another  company  uses  the  following  clause: — "If  at  any 
time  when  power  is  being  delivered  to  the  customer  at  normal 
voltage  and  Irequency  the  total  \'olt-amp<''re8  so  delivered  ex- 
reeils  that  which  would  result  if  the  jxjwer  which  the  customer 
is  thi'M  talking  wer<'  delivered  at  a  power  factor  of  85  per  cent., 
the  Volt-amperes  delivered  slrall  be  calculated  as  power  upon 
the  ba.sis  of  85  per  cent,  power  factor." 

Other  clauses  are  :  "  The  minimum  ixjwer  factor  determined 
monthly  shall  not  be  le.ss  than  85iper  cent."  "  If  the  power 
factor  at  maximum.  kVA  be  less  than  85  per  cent.,  then  the 
total  amounts  of  the  accounts  due  for  service  under  this  con- 
tract shall  l)e  increased  by  dividing  such  amounts  by  the  power 
factor  as  found  and  multiplied  by  85  pc'r  cent."  "  It  is  agreed 
that  the  rates  for  .service  herein  provided  for  are  conditional 
upon  the  consumer's  apparatus  taking  power  at  no  lower  factor 
than  70  per  cent.,  and  .should  bis  requirements  be  such  as  to 
cause  the  power  factor  in  his  supply  circuit  to  fall  below  70  per 
cent.,  then  the  rates  for  service  herein  [irovided  for  may.  at 
the  company's  option,  \xi  increased  by  the  amount  of  five  per 
c«nt.  for  ftach  per  cent,  the  power  factor  -of  such -service  falli 
below  70  per  cent." 

With  reference  to  correcting  against  serious  conditions  of 
current  unbalance,  no  sjiecific  clauses  are  u.«ed  by  any  of  th« 
eight  companies.  "  "       ' 
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To  Alarm  Burglars.— According  to  the  lioening  Sens,  an 
"  Italian  gentleman  "  has  invented  an  elaborate  burglar 
alarm  system.  It  consists  in  coating  the  inner  side  of  walls 
and  windows  with  insulated  tinfoil  and  metallic  paint.  An 
"ever-so-gentle  electrical  current"  circulates  through  thu 
tinfoil,  and  when  the  tinfoil  is  punctured  the  currejit  is. 
interrupted.  "  W  hen  the  circuit  is  broken  in  any  way  a  heavy 
plunger  cushioned  on  oil  begins  falling  slowly  down  in,  a 
cylinder  in  the  cellar,  making  contact  with  wires,  which  e.\- 
plode  three  harmless  bombs  at  intervals  of  15  seconds,  and 
then  set  a  bell  ringing  hard." 

This  is  ingeniou.s.  but  it  would  probably  be  cheaper  and 
better  to  let  tho  burglar  carry  on. 

Electric  Ship  Propulsion. — The  United  States  coastguard 
cutter  Tamoa.  the  first  of  four  electrically-driven  cutters  to  be 
placed  in  service  by  the  Treasury  Department,  has  just  been 
delivered  to  the  authorities  at  the  port  of  New  York.  She 
was  built  by  the  Union  Construction  Co..  Oakland.  Cal.,  and 
is  •240  ft.  long,  39  ft.  beam,  25  ft.  (3  in.  deep,  displaces  l,GU(i  tons 
at  a  mean  draught  of  1-1  ft.,  and  has  a  speed  of  1(3  knots.  The 
main  propelling  machinery  consists  of  two  Babcock  &  Wilcox 
water-tube  boilers  burning  oil,  which  supply  steam  to  a  tur- 
bine-drivexi  alternating-current  genei-ator.  This  in  turn 
oixrates  ;i,  '2,6(KI-h.p.  synchronous  motor  at  a  propeller  siieed 
of  130  r.^.m-.—Beuter's  Trade  Service  (New  York). 

U.S.  Electric  Vehicle  Market. — The  manufacturers  of 
electric  vehicles  have  arranged  to  hold  monthly  meetings  in 
New  York  City,  commencing  ini-'-Becemtwr,  when  the  most 
prominent  men  in  the  trade  will  speak  briefly  on  various 
phases  of  the  industry.  An  electric  vehicle  show  will  be 
held  in  New  York  City,  probably  towards  the  end  of  January ; 
the  exhibition  will  be  ■  sponsored  by  the  Edison  Electric  Co. 
.A  similar  show  held  early  this  year  was  reported  to  have  been 
highly  successful  from  the  manufacturers'  point  of  view,  so 
it.is  probable  that  there  will  be  a  record  number  of  exhibits 
at  the  next  exhibition. — Keuier's  Trade   Service  -(New  York). 

"British  Trade  Ship."— The  board  of  the  British  Trade 
Ship  publishes  information  which  may  be  regarded  as  a 
barometer  showing  the  present  and  prospective  fall  in  costs 
of  production.  The  terms  for  exhibiting  have  been  reduced 
from' between  ^2,100  and  £1,350  for  stalls  to  £1,400  and  £90O 
respectively.  The  cost  of  showcases  and  countercases  is 
similarly  reduced  to  an  average  charge  of  about  £400.  First- 
class  cabin  accommodation  for  a  trade  representative  under- 
taking the  whole  voyage  of  18  months  i.s  reduced  to  the  sum 
of  ±T,000,  including  all  meals  taken  on  board  the  ship.  Ihe 
significance  of  this  reduction  is  a  good  (jinen  for  British  trade 
and  industry  in  the  New  Year. 


INSTITUTION     NOTES. 


the  Institution  of  Electrical  Engineers.— Im-ormal  Meet- 
ing.— At  the  meeting  of  the  Informal '  Section  on  Monday, 
December  5th,  Mr.  .J.  R.  Bedford  was  in  the  chair,  when  Mr. 
C.  L.  Lipman  opened  a  discussion  on  "  Some  Recent  De- 
velopments in  the  Design  of  A.C.  Instruments."  The  meeting 
•was  rather  less  crowded  than  recent  meetings  have  been, 
and  the  discussion  consisted  mainly  of  interrogation  from  a 
few  instrument  experts.  Mr.  Lipman  displayed  numerous  lan- 
tern slides  showing  the  instruments  in  detail,  and  diagrams 
of  connections,  &c. ;  also,  by  the  courtesy  of  Messrs.  Nalder 
Bros.  &  Thompson,  he  was  enabled  to  show  some  fine  examples 
of  the  instruments.  The  power  factor  meters,  frequency 
meters,  synchronisers  and  synchroscopes  described  mainly 
embody  an  improved  movement  in  which  no  moving  coils  are 
employed,  with  the  result  that  extreme  lightness,  perfect  bal- 
ance and  accuracy,  and  very  small  volt-ampere  consumption 
are  obtained.  .A  special  sensitive  relay,  priiuarily  intended  for 
'  U8e  with  Merz-Price  and  similar  systems  of  protection,  was 
exhibited;  it  was  in  principle  similar  to  a  moving-iron 
atnimeter.  The  relay  is  self-setting,  and  is  proof  against 
violent  external  vibration.  '  The  Drahsfield  three-phase  volt- 
meter was  also  exhibited. 

SoutH  Midland  Cektre.— Students'  Section.— At  a  meeting 
held  on  December  13th  there  was  a;  debate  on  the  "  Relative 
Advantages  of  A.C.  and  D.C.  for  Power  Distribution  and 
Lighting  in  Sub-Station  .Areas."  Mr.  R.  A;  Chattock, 
M.I.E.E.,  Chairman  of  the  Centre,  occtipied  the  chair. 

Junior    Institution  of     Engineers.-^.\t  the   recent  annual 

general  meeting  the  following  officers  were  elected  for  Session 

1931-22 :— Chairman,  Mr.  E.  C.  West;  vicp-chainnan.  Mr.  H. 
/V.  Pointon;  hbrariau,  M  .  H.  P.  Wright;  hon.  treasurer, 
'■^r.  W.    .■\.  Tookey-    hon.   auditors,   Messrs.  .1.    M.    Seddon. 

W."  M.  Murrel.  S.  H.  Hole,  and  R.  Cook;  members  of  Coun- 
'Vit,  Messrs.  .'V.',!.  Simpson.  L.  Turner.  W.  H.  Ballantyne.  and 

G.  W.  Tookey.  Mr.  W.  A.  Tookey.  in  presenting  tho  past 
■  year's  accounts,  expressed  satisfaction  that  the  deficit  was 
•  not  so  great  ast  had  been   anticipated,   owing   principally   to 

mcreased  revenue  from  advertiscmontf;  and  the  care  exercised 

by  the  Secretary  and  Finance  Committee. 
On  Depcipber  9th  Mr.  C.  H.  Wordinghara.  C.B.E.., delivered 

hk  address  as  Presiijent-     The;  speaker  covered   wide  ground. 

oiiflining  the  position  of.  the  various  engineering  institutions; 


the  status  of  the  engineer;  the  effects  of  industrial  unrest- 
water  power;  fuel  power;  charges  for  power;  power  distri- 
bution; standardisation;  the  metric  system;  re.search;  and 
other  subjects  of  importance  to  engineers. 

Institution  of  Rubber  Industry.— At  yesterday  evening's 
jiieetuig  Mr.  Fordyco  -Icjnes  (chairman  of  the  Reliance  Rubber 
Co.,  Ltd.)  was  down  to  read  a  paper  on  "  Widening  the  Field 
lor  Rubber  Manufacturers." 

Chelmsford  Engineering  Society.— On  December  I'st  Mr. 
1.  N.  Houblon,  M.I.E.E..  of  .\Ie.s.srs.  Crompton  ^  Co.,  Ltd., 
lead  a  paper  on  ■  Small  Public  Electric  Supply  L'nder- 
takmgs,"  Mr.  G.  F.  Barrett,  O.B.E.,  the  President,  presiding. 
Ihe  lecturer  dealt  with  tho  preliminaries  necessary  to  start  a 
.Mnall  undertaking  and  the  choice  of  i)riiue  movers;  where 
.iteam  vyas  to  be  used  the  locomotive  type  of  engine'  was  re- 
comnuyided^  and  the  "  .semi-Diesel  "  if  oil  fuel  was  decided 
upon,  on  account  of  low  fir..;t  cost  and  economy  in  running 
D.C.  supply  was  generally  recommended,  but  for  extensive  dis- 
ti  lets  an  a. C-.  system  was  more  economical.  The  question  of 
mams  was  dealt  with,  and  the  author  thought' that  in  most 
cases  a  well-designed  overhead  system  was  more  suitable, 
.iiid  cou,siderably  chea|x-r  than  underground  mains,  but  it  was 
cs.sential  for  Government  regulations  to  be  modified,  as  they 
made  the  cost  unnecessarily  high.  The  lecture  was  illus- 
trated by  a  large  number  of  lantern  slides,  and  an  interesting 
discussion  followed. 

Birmingham  and    District   Electric   Club.— On   December 

loth  Mr.  N.  Deykin  was  appointed  chairman  of  the  club 
The  membershij)  has  increased  ttom  141  to  150.  and  the 
financial  statement  shows  a  credit  balance..  ..     . 

Edinburgh  Electrical  Society — .\t  a  meeting  of  the:  So- 
ciety, held  on  December  9th,  Mr.  Arthur  Whiteley  gave  an 
illustrated  lecture  on  '•  Wireless."  After  dealing  with  the 
history  and  development  of  radio  telegraphy  and  referring  to 
the  work  of  the  outstanding  inventors,  the  lecturer  described 
the  principles  of  spark  and  closed  circuit  transmission.  Ther- 
mionic valves  of  various  types  and  their  application  were 
shown.  Mr.  Whiteley  gave  descriptions  of  wireless  stations 
in  the  East  with  which  he  had  been  connected,  and  con- 
cluded with  a  demonstration  of  a  simple  home-made  receiver 
set.  On  behalf  of  the  Edinburgh  and  District  Radio  Society, 
he  invited  his  audience  to  an  exhibition  of  w  ireless  apparatus 
which  is  to  be  held  in  Gillespie's  School  on  Saturdav  Decem- 
ber 17th. 

Greenock     Association     of      Electrical      Engineers. — On 

December  6th  Mr.  Bucklitsch.  of  the  Post  Office  Engineering 
Department,  read  a  paper  on  "  Intercommunication  Tele- 
phones." Tho  author  gave  details  of  various  systems,  auto- 
matic and  manual,  including  the  Strowger  type.  .\  vigorous 
discussion  followed  the  paper,  ranging  from  faults  to  phe- 
nomena in  telephony. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineer^,  whether  connected 
with  the  technical  or  the  commercial  .tide  of  the  profession 
and  industrii,  also  electric  tramway  and  railway  officials,  to 
keep  readers  of  the  ELECTRICAL  Revh'W  posted  as  to  their 
movements. 

On  Saturday  last,  at  Cambridge  University  Church,  Mr. 
W.  L.  Br-agg,  Professor  of  Physics  at  Manchester  University, 
and  son  of  Sir  William  and  Lady  Bragg,  was  married  to 
Miss  Alice  Hopkinson.  elder  daughter  of  Mr.  and  Mrs.  A. 
llopkinson.  of  Cambridge. 

Dr.  John  B.  Whitehead,  dean  of  the  engineering  school 
and  professor  of  electrical  engineering  at  Johns  Hopkins 
University,  U.S.A..  has  been  awarded  the;  five  thousand 
francs  prize  of  the  Institute  Electrotcchnicnie  Monteliore  of 
l.ic!'ge,  Belgium,  bestowed  every  three  U'ars  for  original  work 
on  the  .scientific  advancement  in  the  technical  application  of 
electricity.  The  prize  was  given  for  an  essay  on  "  The 
I'oronu  N'oltnietcr  and  the  Electric  Strength  of  Air." — 
Science.  .     ■        •'.        ■  Vv".'-  > 

Wo  are  asked  to  contradict  the  statement  appearing  in 
our  last  i.s.sue  respecting  Mr.  D.  H.  Daxiess  intentions  to  re- 
main at  Heywood,  as  he  is  taking  up  tho  appointment  offered 
hint  at  Chesterfield.  Mr.  Campion  :isks  us  to  stsite  that  the 
Chesterfield  vacancy  for  a  genenil  assistant  advertised  in 
Novenilier  is  therefore  filled. 

Mr.  Fhedehic  J.  Baknktt,  who  has  been  in  the  service  of  the 
Dominican  Government  for  the  past  7i  years  as  telephone  and 
electric  light  snporintc>ndent.  .ind  may  he.  coming  home  in 
the  spring  of  1922  on  holiday,  was  recently  presented  with  a 
baton  and  address  by  the  Dominica  Orchestral  Society,  of 
which  ho  IS  the  founder  and  conductor. 

Mr.  W.  Price,  meter  testing  superintendent  to  the  Midland 
RIecthc  Corporation  for  Powei-  Distribution,  l^t'd.,  Ocker  Hill, 
Tipton,  is  leaving  to  take  up  an  appointment  with  the  RAm- 
bay  Electric  Supply  and  Tramways  Co.  On  Friday  last  a 
farewell  dinner  was  given  in  his  honour  by  his  colleagues 
The  chief  engineer.  Mr.  O.  R.  J.  Parkinson,  presided,' auvl 
referred  to  Mr.  Price's  19  years'  satisfactory  service  with 
the  c-ompanv.  The  staff  and  employes  bud  pre\nous!y  pr«,- 
eented  Mr.  Price  with  a  cabin  trunk  and  dressing  case 
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Mr.  R.  W.  EvERSON,  formerly  manager  of  the  Merchandi- 
sing Department  of  the  Westinghouse  Electric  International 
Company  has  left  for  Mexico  Cit\,  where  he  has  been 
assigned"  U>  the  Mexican  Office  of  the  Westinghouse  Electric 
International  LVnipany.  ,,   ,,    ,  ■      ■  ^,       .  ., 

Mr.  Rfo.  1  iHuMAS  (late  G.E.C.,  Hull)  has  jonied  the  stall 
of  the  Electrical  Engineerint;  A  Equipment  Co.,  Ltd.,  of 
Lond.iii.  and  will  be  stationed  in  Leeds. 

Obituary.— Mr.  John  (Jibson.— NVe  regret  to  record  the 
lii-ath.  at  the  age  of  48  years,  of  Mr.  John  Gibson,  which 
occ-urred  very  suddenly  on  Friday  last  in  London  from  cerebral 
hemorrhage.  In  earher  days  Mr.  Gibson  was  connected  with 
Messrs.  Ernest  Sc-ott  and  Mountain.  Xewcastle-on-Tyne,  and 
Messrs.  Holden  and  Brooke,  Manchest<?r.  but  for  the  last  lo 
or  16  years  he  was  prominently  associated  with  the  6uppl> 
business  of  the  Metropolitan-Vickers  Electrical  Co..  and  was 
a  director  of  the  '■  Cosmos  "  Lamp  Co.  He  leaves  a  widow 
and  three  children,  to  whom  the  many  friends  of  the  deceased 
gentleman  will  desire  to  extend  their  deep  sympathy.  The 
funeral  took  place  on  Wednesday  in  the  Peel  Green  Cemetry, 

near  Eccles.  .ll     .. -r,     *i,    •• 

Mr   G    W.  Talbot.— We  regret  to  note  from  the      Deaths 
column    of  The  Times  that  Mr.  George  Washing  Talbot.  Post- 
master-General   and   Director    of  Telegraphs,   Burma,    passed 
away   at  Anerley.   S.E..    on    December  I'ith.   at    the  age    ot 

49    VGSLTS 

Mr  F.  Worrall.— The  death  took  place  on  December  3rd 
of  Mr  Frank  Worrall,  surveyor  and  electrical  engineer  to  the 
Ix)ng  Eaton  Urban  Council,  with  whom  he  had  been  for  •ii 
years.    He  was  53  years  of  age. 

Will.— The  late  Mr.  J.  H.  Balfoi  r-Brownk,  K.C,  left 
i;655,o6o. 


NEW     COMPANIES     REGISTERED. 

Dubilier   Condenser   Co.   (1921),   Ltd     (178,173).— Private 

con.oanv  Kecd.  December  2nd.  Capital.  f2o.000  in  £1  shares,  lo  adopt 
an  .creement  with  the  Dubilier  Condenser  Co.,  Ltd..  and  to  carry  on  the 
business  ol  electricians,  mechanical  engineers,  manufacturers  of  electrical 
condensers  electric,  wireless  and  high  tension  protective  apparatus,  «:c.  ine 
"bscril^rs  are  (each  with  one  share)  are  :  A.  C.  Banks,  21,  Woodland 
ktS  New^ulhgate.  N.ll,  clerk;  L.  O.  C.  Hathaway,  90  Cavendtsh 
Road.  South  Side,  Clapham  Common.  S.W.,  clerk.  The  subscribers  are  to 
aoDoint  the  first  directors.  Qualification  :  £100.  Remuneration  as  fixed  by 
the  company.  Registered  office :  Ducon  Works,  Goldhawk  Road,  Shepherd  6 
Bush.    W.I2: 

Aqua     Electric    Co.,     Ltd.    (178,170).— Private  company. 

Regisfered  Dc>cember  2nd.  Capital  £8.000  in  £1  shares.  To  acquire  the 
undertaking  and  all  or  any  of  the  assets  and  liabilities  of  the  Aqua  Electric 
Co  Ltd.  (incorporated  in  March.  1;I21).  and  to  carry  on  the  business  of 
elc-ctrical,  gas  and  water  engine^-rs.  machinists  fitters  mi  Iwrights^  mechani- 
cal engineers.  &c.  The  subscribers  (each  with  one  share)  are  :  Wooli  Bar- 
nato  14  Hanover  Square.  \V.,  gent.;  ILrnest  F.  Spencer,  37,  Park  Man. 
sions.  Vauxhall  Park.  S.W.8.  engineer.  The  subscribers  are  t()  appoint 
the  first  directors.  Qualification  ;  100  shares.  Remuneration  1  guinea  each 
per  board  meeting  attended.  Registered  office  :  116.  Putney  Bridge  Road. 
S.\V.15. 

Electric      and     Railway     Finance      Corporation,      Ltd. 

-(178  213).-Private  company.  Capital.  £.500.000  in  £1  shares.  The  objects 
are-  To  carry  on  the  business  ol  a  trust,  finance,  land,  mortgage  and 
agency  company,  to  carry  out  financial  and  commercial  operations  ol  all 
kinds,  to  purchase,  underwrite,  subscribe  for  or  otherwise  acquire  hold 
and  deal  in  investments  and  securities  of  all  c.asses.  whether  Britlsn, 
Colonial  or  foreign,  to  establish  or  promote  companies  and  to  form  and 
manage  syndicates;  also  to  carry  on  business  (solely  or  jointly  with  others) 
as  engineers  railway  and  building  contractors,  manufacturers  and  repairers 
ol  railway  and  other  materials  and  rolling  stock,  manufacturers  of  electrical 
apparatus  and  machinery,  general  electrical  engineers,  ship  builders  and  re- 
pairers. &c.  The  signatories  to  the  Memorandum  of  Association  (each  sub- 
scribing lor  one  share)  are:  J.  Coneybeare.  32a.  Quinton  Street.  S.W. 18; 
I  H  Butcher  52.  Gaskarth  Road.  S.W.12;  and  ].  W.  Sanders.  68.  Henry 
Street.  S.E.U  (all  clerks).  The  first  directors  (to  number  not  less  than 
(our  nor  more  than  nine)  arc  to  be  appointed  by  the  subscribers  to  the  Memo. 
rai.dum  of  A.soclation.  Qualification  :  £1.000  registered  shares  or  alock^ 
Remuneration  as  fixed  by  the  company.  The  registered  office  is  at  2,  Bond 
Court.   Walbrook,    E.C. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Oswestry    Electric  Lighting  and    Power   Co.,  Ltd.— De- 

l>entur<  d..l«l  September  27th,  1921.  to  secure  tlJAO.  charg-d  on  the  com- 
pany's undertaking  and  property,  present  and  future,  including  uncalled  and 
unpaid   capital.     Holders:    Lomlon  County.  Wesiminster  and   Parr's   Bank. 

COK- Cavendish  Electrical  Co.,  Ltd.— Particulars  of  .£6.000 

detwnturei  Authorised  September  16lh.  1921.  Present  issue  £2.150,  charged 
on  tht  company's  undertaking  and  property,  present  and  future,  including 
uncalled  capital. 

Tramway   Supplies,   Ltd.    (93.698).— Capital    ilO.OOO.    in 

e\  shares.  R-iurn  dnle^l  October  2flth.  1!)21.  6.907  shares  taken  up.  £2,307 
paid.     £3.000  considered    a<   paid.     Mortgages  and  charges   £«,!)08  1.^.   .V). 

George    H.    Scholes    &    Co.,     Ltd.     (106,845).— Capital 

£8,000  in  £1  share.  (5.000  pref.  and  S,000  ord  )  Return  dated  September 
nth,  IIWI  t.XHi  tr'l  and  2  002  ord  .hares  taken  up,  1,952  paid  on  I.9Sfl 
pref  and  2  ord  £2,38il  ron.idertd  as  paid  on  38«  pref  and  2,000  ord 
Mortgages    and  charges    nil 

Sentinel   Instrument   Co.,   Ltd Mortgage  dated  Novem- 

t»T  2»Ih.  1921.  to  secure  £2.VI0  and  further  advances  charged  on  43/45 
ShIrMa  Road  Wm.  Newcas1le.on.Tyne.  Holders :  N'cwcattle-Upon-Tyne 
Permanent   BuNdinf   Sodety. 


Cambridge     Electric     Supply   Co.,     Ltd.— Particulars   of 

£J.000  debentures  authorised  October  26th.  1921.  Present  issue  £2.430. 
charged  on    company's    undertaking   and    property,   present   and    future. 

Comae    Manufacturing     Co.,    Ltd T.    L.    Constable,   of 

110.  I'lidon  Koad.  Norbiton.  Surrey,  was  appointed  receiver  on  October 
2oth    uniliT   pow.'rs  contained   in   debenture  dated   .\pril  30th.  1921. 

Cumberland  Coal  Power  and  Chemicals,  Ltd Parti- 
culars ul  r.300,t)OU  8  per  c.-nl.  six  months'  secured  notes  authoris,.<l  Novemb.i 
'22nd.  1921.  ami  covered  by  trust  deed  of  even  date;  present  issue  £180.00(1. 
charges!  on  rights  and  interests  in  an  agieenient  relating  to  the  purchase  ol. 
and  certain  shares  in,  the  S/.A  '^yssejaidene  Co.  and  the  company's  undertaking 
;ind  propertx .  pres,'nt  and  future,  including  uncalled  capital.  Trustees  :  Sir 
Arthur  T  Dawson,  Bt.,  \ickers  House,  Westminster;  and  A.  E,  Ballon, 
Nitrog.n    Houv,  31   and  32,  C.iosvenor    Place,   S.W 

Frinton=on=Sea  &  District  Electric  Light  &  Power  Co., 
Ltd.   (70.689).— Return  dated  October  31st.   1921.     Capital. 

£10.0(KI  in  £1  shares  (7.300  prcleren-e  and  2,700  ordinary).  All  shares  taken 
up  ami    p..id   (or  in   lull.      Mortgages,  and   charges,    £10,000. 

Magic  Appliances,  Ltd. — Particulars  of  ^£2,000  debentures. 

..uthurised  October  20th,  1921;  whole  amount  issued;  charged  on  the  company's 
property,  present  ami  luture.  including  uncalled  capital  (subject  to  £2.000  prior 
debentures). 

Lowth  &  Smith,  Ltd. — Charge  on  the  tympany's  under- 
taking and  property,  present  and  future,  including  uncalled  capital,  dated 
December  2nd.  19-21,  to  secure  £500.  Holder  :  T.  Davies.  Wesley  Street. 
Levenshulnie.   Manchester. 

James  Keith  &  Blackman  Co.,  Ltd.- — Satisfaction  in  full 

on  November  11th.  19*21.  of  debentures  dated  October  29th.  1901.  and  January 
1st,  1913.  securing  £500  and  £50  rcspectiveh. 


CITY    NOTES. 


London' 

Underground 

Railways. 


The  Co.mmon  Fund.— At  meetings  of  the 
boards  of  directors  of  the  City  and  South 
London.  Central  London,  London  Electric, 
and  Metropolitan  District  Railway  Com- 
panies, and  the  London  General  Omnibus 
Co.,  Ltd..  last  week,  it  was  decided,  after  a  review  of  the 
results  of  the  operation  of  the  common  fund  for  Ihe  present 
,\ear  and  of  those  of  the  last  five  years,  to  recommend  to  the 
stockholders  that  the  following  variation  in  the  division 
between  the  companies  of  the  common  fund  established  under 
the  London  Electric  Companies'  Facilities  .\ct,  1915,  should 
be  agreed.  The  common  fund,  as  our  readers  know,  is  madt; 
up  of  the  balances  of  the  net  revenues  of  the  several  com- 
panies after  providing  for  interest  and  dividends  on  thrir 
prior  charge  .securities  (except  Metropolitan  District  Bailway 
Second  Preference  Stock)  and  for  depreciation  and  reserve. 
The  variations  are  shown  in  the  table  below  :  — 

Origina 

share. 

Per  cent 

City   and    South  London  <) 

Central    Tx>ndon  '30 

London   Electric  :^(i 

Metropolitan  District      ...         1'2 

London   General  Omnibus        3'2 


I 


Company. 


Revised 

share. 

Per  («nt. 

r, 

16 
41 
12 


100  100 

While  the  percentage  share  of  the  Metropolitan  District 
Railway  Co.  remains  unchanged  it  is  proposed  that  the  Second 
Preference  Stock  of  that  company  should  be  included  as  a 
revenue  liabilitv,  so  that  the  interpst  upon  the  stock  is  to  be 
met  prior  to  the  di-stribution  of  the  common  fund.  These 
revisions  are  to  take  effect  from  July  1st.  19'21.  It  is  also 
proposed  at  the  same  time  to  make  certain  minor  amendments 
in  the  common  fund  agrei^raent  which  the  experience  of  the 
last  six  years  has  .shown  to  be  desirable.  A  circular  will  be 
i.ssued  to  the  stockholders  setting  out  the  whole  position  full' . 


Cordoba  Light.  Power  &  Traction  Co.,  Ltd. — The  report 
for  the  year  ended  March  31st  last  records  a  trading  profit  of 
;£123,92.3,  .\fter  paying  interest  on  debentures,  promissory 
notes,  ifec,  a  balance  of  f.54,6'2.5  remains,  which,  with  f 60,016 
brought  forward,  totals  f  114,641,  Of  this  4'8,432  is  appro- 
priated for  rlehenture  stock  redemption.  Subiect  to  approval 
the  sum  or  £69,300  is  transferred,  in  respect  of  5}  years'  arrears 
of  dividend  on  the  preference  shares,  together  with  £6,300 
from  the  profits  of  the  pa.st  half-year.  £.5,000  is  being  trans- 
ferred to  the  share  redemption  fund.  The  annu;il  contribution 
of  .£5,000  is  calculated  to  repay  the  whole  of  the  share  capital 
within  the  time  nf  the  concessions  of  subsidiary  companies. 
Meeting:  December  20th, 

C.  A.  Vandervell  &  Co..  Ltd.— The  report  of  trading  for 
the  vear  ended  Mnrch  .31  ct  shows  a  very  considerable  loss 
(£251.472).  £75,000  h.is  hern  withdrawn  from  reserve,  and 
the  £140,499  broncht  forward  has  also  been  absorbed  to  meet 
the  deficiency.  We  shall  quote  the  report  more  fully  next 
week 

Manx  Flertric  Railway  Co.— The  directors  are  paving  a  ; 
divid<>nd  of  5J  per  cenf,  on  the  nrefere^'-e  shares  for  the  year 
ended  September,   1916,  and  carrvini   £916  forward, 

Fastern  F.xtenslon,  Australasia  &  China  Telegraph  Co.. 
'-td. — Interim  dividend'  for  the  quarter  ended  September 
30th  of  58.  per  share,  fres  of  iacome  tax. 
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Prospectuses. — Newcaslle-upoii-Tync  Electric  Supply  Co., 
Lid. — 'I'he  list  of  applications  opened  on  Monday,  and  was  to 
remain  open  until  to-morrow,  in  an  issue  of  i;75(),(XXJ  of  6  per 
cent,  second  mortgage  debenture  stock  at  iSoJ  per  cent,  'llie 
issue  is  for  the  purpo.se  of  providing  funds  to  meet  the  com- 
pany's conmiitnients  incurred  in  connection  with  the  extension 
of  its  generating  stations,  mains,  and  sub-stations,  and  for  the 
development  of  the  business  generally.  The  issue  was  over- 
siib.scnbed,  and  tiie  list  closed  on  Monday,  hut  provincial 
applications  were  considered  if  received  on  'l\iesday  by  first 
po.st. 

Reading  Electric  Supply  Co.,  Ltd. — This  company  has  been 
offering  for  subscription  (the  list  was  announced  to  close 
to-morrow,  17th  inst.)  iJlOO.CXX)  7i  per  cent,  first  mortgage 
debenture  stock  ut  95  jjer  cent.  The  issue  has  been  made  of 
the  repayment  of  an  advance  of  Mi5.0(lO  to  the  bankers  to 
redeem  existing  debentures  amounting  to  £32,000  and  to 
provide  funds  lor  extensions  to  the  generating  and  distribu- 
ting system.  ITie  li.st  was  closed  on  Monday;  provincial 
applications  were  considered  if  received  on  Tuesday  by  first 
post'. 

Llanelly  and  District  Electric  Lighting  and  Traction  Co., 
Ltd. — The  subscription  list  was  to  clo.se  on  or  before  Decem- 
ber 17th  in  an  issue  of  i;i'2.5,000  7J  per  cent,  debenture 
stock  at  94  per  cent.  The  proceeds  of  the  issue  will  be  suffi- 
cient to  discharge  all  capital  commitments  to  date  in  respect 
of  works  recently  completed  (including  repayment  of  loans 
expended  on  such  works),  and  will  be  utilised  for  this  purpose 
and  for  the  general  purposes  of  the  company. 

Stock  Exchange  Notices. — Dealings  in  the  following  have 
been  specially  allowed  by  the  Committee  under  Rule  148a  :  — 

Telephone  Manufacturing  Co.  (IIW)).— 310.000  (Vendors') 
shares  of  £1  each,  fully  paid,  Nos.  «  to  310,007. 

Application  has  been  made  to  the  Committee  to  allow  the 
following  to  be  officially  quoted  :  — 

General  Electric  Co. — .i3, 500,000  7  per  cent,  mortgage  deben- 
ture stock. 

The  undermentioned  securities  have  been  ordered  to  be 
officially  quoted  :  — 

General  Electric  Co. — 50,000  6i  per  cent.  "  A  "  cumulative 
preference  shares  of  £1  each,  fully  paid  (Nos.  1,655.791  to 
1.705,790). 

Lancashire  Electric  Light  &  Power  Co. — 65,025  6  per  cent. 
(Income  Tax  free  up  to  6s.  in  the  A')  cumulative  convertible 
first  preference  shares  of  i'l  each,  fully  paid  (Nos.  400,001  to 
465,025). 

North  Metropolitan  Electric  Power  Supply  Co.— £228,460 
7i  per  cent,  debenture  stock. 

Newcastle=upon=Tyne  Electric  Supply  Co.,  Ltd. — A  meet- 
ing of  the  holders  of  the  second  mortgage  debenture  stock 
was  held  last  week,  and  z'esolutions  were  passed  modify- 
ing the  rights  of  the  holders  of  the  second  mortgage  debenture 
stock.  Mr.  R.  P.  Sloan,  C.B.E.,  who  presided,  said  that  the 
provisions  were  that  the  interest  payable  on  the  stock  should 
be  increased  from  5  per  cent,  to  6  per  cent.,  and  that  the 
authorised  amount  should  be  increased  from  ±'5(X).000  to 
£2,000,000.  The  company  had  on  hand  applications  for  large 
additional  supplies,  and  it  was  necessary  that  further  capital 
should  be  raised.  The  amount  realised  by  the  issue  of  second 
debenture  stock  would  be  spent  entirely  on  new  works. 

Tees  Power  Station  Co.,  Ltd. — The  report  for  the  year 
ended  October  1st  states  that  167,827  fully-paid  ordinary  shares 
have  been  allotted  to  the  Newcastle-upon-Tyne  Electric  Supply 
Co.,  making  the  total  issued  and  paid-up  capital  £4.37,577.  The 
amount  received  from  the  Newcastle  company  was  £20,977, 
which,  with  a  balance  of  £306  brought  forward,  gave  a  total 
of  £21,283,  Of  this  £20,800  will  be  absorbed  by  a  dividend  of 
4}  per  cent,  on  the  paid-up  shares,  the  balance  being  carried 
forward. 

Para  Telephone  Co. — .An  interim  dividend  on  the  ordinary 
shares  of  3  per  cent.,  free  of  tax.  is  announced. 

Italian  Capital  Increase. — The  firm  of  Pirelli  &  Co.,  of 
Milan,  who  have  a  share  capital  of  100,000.000  lire,  are  offering 
for  subscription  40,(X)0  new  shares  of  500  lire,  which  will 
raise  the  capital  to  120,000,000  lire. 

Tube  Investments,  Ltd. — .At  the  annual  meeting,  on  De- 
cember 7th,  the  chairman  referred  to  the  formation  of  Brom- 
ford,  Jjtd.,  as  a  separate  concern,  .stating  that  £100.000  re- 
mained as  a  debt  to  the  vendors.  Tubes,  fjtd.  Orders  were 
at  present  only  siifficiert  to  occupy  half  the  factory,  but 
improvement  was  expected. 

A  Swiss  Investment  Company. —  The  Columbus  Electrical 
Undertakings  Co.,  of  Bad.-n,  reports  net  profits  of  2,750,000 
■francs  for  1920-21  and  a  dividf^nd  at  the  rate  of  8  per  cent., 
Sk?  in  the  preceding  year.  The  chief  assets  held  are  in  the 
Compania  Italo-.A.rgentina  de  Electricidad,  of  Buenos  ,\yres, 

Yorkshire  (West  Riding)     Electric    Tramways,   Ltd A 

final  dividend  of  3  per  cent,  (at  the  rate  of  6  per  cent,  per 
annum)  on  the  preference  shares,  less  tax,  is  announced  for 
the  past  half  year. 

Electro-Bleach  and  By<Products.  Ltd.— An  interim  divi- 
dend of  3}  per  cent,  is  to  be  paid  on  the  preference  shares. 


Kv^elTfT^'^^f  f'vf°"r''  "^  "'"  ^"J"^  Hydro-Llektrisk 
UM  01  Vrr'  'Jf  <^hristiana,  show  a  deficit  of  l.:j08,0(J0  kr.  for 
,1  .■  !  ,-  ^'  f^ovvever,  been  decided  to  pay  a  dividend  at 
tlic  rate  ot  ].•)  ,„.r  cent.,  by  the  abs<,rption  of  the  profit-equah- 
batiun  lund  and  an  appropriation  from  the  contingency  fund. 

,„.,'*"f  ,'^"'"';*"'  Manufacturing  Co.,  Ltd.-A  dividend  of  5 
PC  I  cent,  on  (he  preference  shares  for  1917  is  reported. 


STOCKS    AND    SHARES. 

fi  f:;^".!!'  Evening. 
IHK  rrse  in   gilt-edged   securities  goes  on   so  re-ularlv  «r  fn 
th's  istokr^h'^fh^'T^'   '^  "^'^"^^   "f  n.onott,nv,  "thoui 

wmmmmM 

.«™  ratio  „  tC V.t''p„  el  '„     I'l  "? ir'n,  '"   "" 
Heb.ntere  .^    ,4Sd  i,  Jj  ^SS^tl       ^'.i''  '  ""  ■»»«• 

money"oS    "iTllr™,,!    Th    «  ^''''  '""'  '!"  >'''<1  •"''>•' 

I  he    Shropshire,    Worcester.shire   ,t    <5tn(T^,.^  v,-       i^'?     P?'°"- 
£Zl-^r^S-Lte?S^^--- 

The  v^i^r  '^'T  ^•^^  ^^  ^^  "hich'tXk''^4roVr 

be  recalled  that  it  carries  the  "uar^n  j-e    WK     '  *        '•'  °'''-' 
and    interest,    by   the    Brit  sh  E  ec      '  Trac  L' Vo  ""TY 

Aferfev'poT^'v!  'iV^'"^'   ^^'^  '"to^Shropsh  ^e   i''.;,^''tl 
Mersey  Power  7i  debenture  stock,  also  i<^sued  at  97    >;..=  oVi 

The  Clyde  Valley  Electrical  Power  8  per  cent    second  nr^ 

a  scheme  v"rviM.Mb''f'''f:;""'A  '^"""■'"'^  ^'■■'^^  formulate^ 

a  d,v,dend  on  Histrfct  o-din.ry  in  respect  of  tie' current  year 
.■;nd  tlHsha^cau,=ed  a  rise  of  4  mints  in  Districts"""]  ^Un 
derground  Electric  .hares  ,nre  i0.s.  higher  at  2*  the  thillin. 
6'n:^nt:t;;;;'!,l"7^^:  ^-'^  *^<^  ^ncome^Bonds  a.^^  iS'.es^fc 
.  City  of  T-ondon  •R^jectric  ordinarv  .shares  at  1  7/16  hav« 
nsen  a  flo--,n.  and  Kensington  ordinary  imnroved  to  5  On 
the  other  hand.  County  of  London  ordinary  at  ,8?  are' 1 /Ifi 
down  there  being  two  or  three  hundred  shares  in  the  market 
which  .nre  bemg  rhgrsted  bv  quiet  degrees.  South  MetroMl  i 
ro""To  I'sT'od  *"  ^''^  ''"'•  ""''  *■'''"  ■""''""''  ProferCa 

English  Electric  Notes  are  better  at  00.  Yorkshire  Electric 
Tower  ordinary  shares  at  .8}  are  .«,  higher.  The  Newca<=tle- 
on-Tyne  Electric  Co,  has  been  offering  £7.50.000  6  per  cent 
.=rcond  inort"a^e  debenture  stock  at  S-^i  The  suh.scription-list 
'vas  nromnth-  filled  and  .-l-^ed  cever:.'  dMv<=  in  ad'-,nc/-  of  the 
full  time  to  which  it  could  have  remained  open.  The  Reading 
Electric  Snpnly  Co.  offered  £100.000  7}  per  cent  first  mort- 
gage d.'bentur.-  .ctock  at  P.i.  and  the  Tlanellv  .^-  TSipfnVt  Elec 
trie  T,ightinn  A-  Traction  Co.  issued  £125.000  75  per  cent  A^- 
liop<,nv  stock  ■^^  01.  Tn  hntb  ca.ses,  the  stock  was  promptly 
.snapped  up.  and  the  market  for  nl]  such  securitie.s  i<  a  L'ood 
one  Several  others  are  expected  to  make  their  appearance 
in  the  near  future. 

Anglo- Argentine  Tramway  debenture  stock  has  risen'  to  63J. 
Briti.sb  Columbia  Electric  deferred  at  57.}  and  the  debenture 
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stock  at  61i  are  both  better.  The  Mexican  group  is  not  quite 
so  excited  this  wwk.  the  only  change  being  a  rise  of  a  point  in 
Mexican   Light  A   Power  preferred  shares. 

The  Cable  sroup  is  rather  better.  Eastern  ordinary  re- 
covered a  couple  of  points,  at  Hi3J.  but  Globe  ordinary  at  36J 
fell  i,  the  other  members  being  unchanged.  .•\nglo-American 
Telegraph  preferred  at  S3  is  i  higher,  and  the  deferred  at 
18  ?)io\vs  another  ri.se  of  .5s.,  owing  to  the  advent  of  the  divi- 
dend due  early  in  the  New  Yeai'.  Business  has  been  done 
in  Indo-Europeans  at  '27  and  the  price  of  the  shares  is  low- 
ered to  27J  middle.  -\s  an  important  part  of  the  company's 
concession  runs  out  in  19'25,  it  is  being  asked  whether  the 
present  may  not  be  an  opportune  time  for  making  advance 
arrangements  towards  a  voluntary  di.«solution  of  the  company. 
On  the  company's  balance-sheet,  there  should  be  well  ovir 
£40  per  share  for  the  proprietors.  'Che  line  runs  througli 
CSermany  and  part  of  Russia,  but  it  is  understood  that  etforts 
are  being  directed  towards  straightening-out  a  position 
severely  tangled-up  by  the  war.  The  directors'  task  is  mani- 
festly a  difficult  one.  Marconis  hold  their  price  at  1  ll/l<). 
and  -V'arines  at  20s.  9d.  have  recovered,  after  being  down  to 
19s. '6d. 
;  Tb^  rublxn-  share  market  is  in  a  humdrum  state,  prices 
moving  scarcely  at  all.  Vickers  ro.^;!'  briskly  to  9s.  3d.,  on  a 
report  that  the  new  ten  million  pounds  loan  which  India  is 
raising  is  required,  in  part,  for  railway  construction,  in  which 
bic  British  firms  will  be  given  a  participation.  Armstrongs 
improved  at  the  same  time.  Babcock  &  Wilcox  advanced 
to  '21.  and  the  markets  in  manufacturing  shares  are  ns  a  whole 
decidedly  brighter  than  they  have  been  for  some  time  past. 
Edisons  at  fis.  are  ninepence  up.  Electric  Constructions 
strengthened  to  ISs.  3d.  Croraptons  continue  depressed. 
General  EUx'tric  gained  sixpence,  and  Henley's  preference 
are  2s.  Gd.  to  the  good. 

SHARE  LIST  OF  ELECTRICAL  COMPANIES. 


Hoars  Electricitt  Companies. 


Brompton  Ordinary 

Charing  Cross  Ordinary 

do.      do.  do.        4J  Pref.    . . 

Chelsea 

City  oM«ondon 

di.        do.         6  per  cent.  Pref .. . 
County  of  London        

do.  do.    5  per  cent.  Pref. . . 

Kensington  Ordinary 

L^OPdon  Electric. .  -         . 

do.         do.       6  per  cent.  Pref.. . 
Me'ropolitan 

do.  4*  per  cent.  Pref... 

St.  .lames'  and  Pail  Mall 

South  London 

South  Metropolitan  Pref 

Westminster  Ordinary 


Price 

Dec.  18, 

1921. 

6i 

*i 

Si 


?4       21 


*i    ^ 


10        10 


Telegraphs  and  Telephones. 

Anglo- Am.  Tel.  Pref 6          6  83 

do.              Det H        IJ  18 

Chile  Telephone           fi          fi  .IJ 

Cuba  Sub.  Ord 7          7  7 

Eastern  Rxtension       10  10  163 

Eastern  Tel.  Ord )0  10  168* 

Globe  Tel.  and  T.  Ord 10  10  16i 

do.       do.         Pref 6         B  9J 

Great  Northern  Tel 22  24  26 

Indo-European 10  10  27^ 

Marconi 25  15  1(1 

Oriental  Telephone  Ord 12  12  2 

United  E.  Plate  Tel 8          8  B+{ 

West  India  and  Panama       ..        ..  Nil  Nil  5/- 

Westem  Telegraph 10  10  I6S 


Home  Rails. 


Central  London  Ord,  Assented 

Metropolitan       

do.  District 

Underground  Electric  Ordinary 


do. 
do. 


do. 

do.    Income. 


Nil      NQ 


NU      NU 


2i 

6/- 
73J 


FOBEION  TjlAUB,  4C. 

AnglO'Arg.  TramB,  Fiiat  Pref. 
do.  do.       2nd  Pretl 

do.  do.       6  per  cent.  Dab. 

Brazil  Tractions  

Britith  Columbia  Eleo.  RIy.  Pfcn... 

do.  do.        .  Preferred  . . 

do.  do.  Deferred   .. 

do.  do.  Deb. 

Mexico  Trams.  6  per  cent.  Bonds  . . 

do       do.  6  per  cent.  Honda  . .       Nil      Nil        ! 
Mexican  Light  Common  ..       Nil      Nil        ] 

4o.  Pref NU      Nil        ! 

do.  lat  Bonds  Nil       S  I 

MANCFACTL*BII<q  COMPANIES. 

Babcock  A  Wilcox       16       IB 

British  Alumininm  Ord 10       10 

British  Insulated  OBd.  ..        ..       16        IK 

Callendera  16       ir 

IHI'ref 

Crorapton  Ord 

Edison-Bwan 

do.      do.    r.  per  cent.  Deb. 
Rlectric  Construction  . . 
Engliab  Hlectric 

do.  I'ref 

Gen.  Elee.  Pref 

do.         Ord 

Henley 

do.      4^  Pref 

India-Rubher     . . 

Mtt.-Viclrerj  Pral 

Siemens  Ord 

Te>(rraph  Con 


N^      '^ 


«  134/- 
4*  4i 
Nil      Nil 


H       64 


.54    3 


3     *i 


1* 

la 

18fl 
18/9 
«/• 
64 
IS/S 
10/. 
12/6 
17/- 
17/6 
29/8 

»a 


+  13 
-I-  i 


-2i 


i  E 


Yield 

p.c. 

£9  )8    0 

8  17  10 

7  4     4 

8  4     8 

9  14  10 

6  l.S  4 
9     2  10 

7  in  0 
9  0  n 
7  10     0 

10  0  0 
9    6     8 

7  13     2 

8  17  10 

in  13   2 

son 

8  10    2 


10  0 
10  18 
6  18 
14  11 


9  12    0 

7  18    0 
11    8    6 


MARI4ET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  fiffures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  jjeneral, 
and  they  may  vary  according  to  quantities  and  other  circumstauoes. 


Wednesday,  December  14tli. 

CHEMICALS.     *0, 


I  Acid,  Oxallo per  lb. 

I  Ammoniac  Sal  per  ton 

Ammonia,  Muriate  (large  orystal)         „ 
I  Bisulphide  of  Carbon          . .        . .         „ 

I  Borax „ 

I  Copper  Sulphate       , 

I  Potash,  Chlorate       per  lb. 

I       „        Perchlorate  

I  Shellac per  owt 

I  Sulphur,  Sublimed  Flowers  . .         „ 

I        „         Lump  

I  Soda,  Chlorate  per  lb. 

I      „      Crystals  per  ton 

r  Sodium  Bichromate,  casks  . .    per  lb. 


METALS.    Ac. 

p  Babbitt's  Metal  and  Anti-friction  Metal - 
Grade  I      ..  ..       per  ton  net 

Grade  II 

Grade  111 

c  Brass  (rolled  metal  2"  to  12"  basis/   per  ib. 
c      „      Tubes  (solid  drawn)  . .         „ 

c      „      Wire,  basis „ 

c  Copper  Tubes  (solid  drawn)         . .         „ 
c       „       Bars  (beat  selected)          . .  per  ton 

c        „        Sheet „ 

c       „       Rod „ 

d      „       (Electrolytic)  Bars  . .        „ 

d       M  „  Sheets        . .         „ 

d       „  „  WireRoda,  ■        „ 

d       „  „  H.C.  Wire. .    per  lb. 

/  Ebonite  Bod 

/       „         Sheet 

a  German  Silver  Wire  ..         ..         „ 

b  Gutta-percha,  One „ 

b  India-rubber,  Para  fine      . .         . .         „ 
/   Iron  Pig  (Cleveland  Warrants)    . .    per  ton 
/     „    Wire,  galv.  No.  8,  P.O.  qual.        „ 

f  Lead,  English  Pig „ 

g  Mercury  per  bot. 

c  Mica  (in  original  oases)  small      . .    per  lb. 
0      ,1  ,1  „       medium . .        „ 

e      „  M  ..       large      ..         „ 

p  Phosphor  Bronze,  plain  castings..        „ 
p  „  „  drawn  bars  and  rods         „ 

p         „  „  rolled  strip  &  sheet        „ 

P  ,.  „   Wire 

(/ Silioium  Bronze  wire  ..  ..    per  lb, 

r  Steel,  Magnet,  in  bars  ..  ..        „ 

n  Tin,  Block  (English)  ,,  ,.  per  ton 

a    „     Wire,  Nos.  1  to  16  ..  ..   per  lb. 


Sid. 
£68 


.£16 14°. 

;ei4  lOs, 

f  13  lUs, 

SJd. 


^d.  dec. 


16/-  dec, 
10/-  doc 
10/-  dec 


fl60 

£Hi 

£11 

ifjd. 

llOi  to  1/Oi 

l;^i 

.£101              i 

illOl 

£101 

JE76  68. 

30/-  dec. 

£146  10s. 

£91  5s. 

sn/-  den. 

11^0. 

Jd.  dec. 

bis 

8/- 

2/9 

12/6 

l/:i4 

Jd.  inc. 

Norn, 

£27              1 

£1  dec. 

£37              '• 

£IU  6s.  to  £10  IDs., 

3d.  to  3/-         ' 

4/-  to  8/- 

10/-  to  20/.  &  ap 

1/2                1 

l/4i 
1/4*. 
1/5,4 
l/2i 

l/b 
£169 

8/6 


M  O.  Boor  &  Co. 
c  Tbos,  Bolton  &  Sons,  Ltd, 
d  Frederick  Smith  &  Go. 
e  P.  Wiggins  &  Sons, 
t  India-Bubber,  Gutta-Peroha  and 
Telegraph  Works  Co,,  Ltd 


(jaotatlona  supplied  by — 

g  James  &  Sbakespeaie. 

b  Edward  Till  &  Oo. 

/  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd, 

a  P.  OrmJstnp  A  8on<", 

p  C.  Clitlord  A  Son,  Ltd. 


'  Dividends  paid  fr«e  of  Income  Tax. 


r  W,  F,  Dennis  iX  uc. 


Appeal  for  the  Blind. — It  is  hoped  that  the  lamented  death 
of  8ir  .\rthur  Pearson  will  not  occasion  any  cessation  of 
activity,  or  falling-oft'  in  generosity,  on  behalf  of  the  Blinded 
Soldiers'  and  Sailors'  Hostel  at  Regent's  Park.  Sir  Arthur 
will  always  be  reiueml>ered  for  his  zeal  on  behalf  of  thoss 
who  suffered  from  the  same  tragic  loss  that  darkened  his  own 
vision,  and  it  is  profoundly  to  be  hoped  that  the  appeal  that 
has  been  issued  by  his  sou  for  full  and  continued  support  to 
be  given  to  St.  Dunstan's  and  the  National  Institute  for  the 
Blind  will  be  readily  responded  to.  both  in  memory  pf  Sir 
.\ithur  and  in  the  interests  of  our  blinded  heroes. 

Fire. — Damage  to  the  extent  of  .£80,000  was  caused  by  a 
lire  at  the  Fellniongering  Works  of  the  Pontefract  Co- 
operative Wholesale  Society  on  December  6th.  A  wool  build- 
ing, containing  newly-installed  electric  power  plant,,  was 
totally  destroyed 

Forthcoming  Air  Confereoce. — The  .Mr  Ministry  an- 
nounces th:it  the  lirst  .\ir  Conference  proved  so  useful  that 
the  Air  Council  has  decided  to  call  together  another  confer- 
ence, which  will  be  held  by  permission  of  the  Lord  Mayor 
and  Corporation,  at  the  Guildhall,  on  February  7th  and  8th, 
102'i.  Tlie  conference  will,  on  this  occasion,  be  asked  to 
:id<irfss  itself  mainly  to  the  que.«itinn  of  the  future  of  avia- 
tion, with  special  references  to  its  development  as  a  regular 
:ind  speedy  form  of  ■.•oinmeroial  transport.  The  papers  will 
be  divided  into  two  main  groups,  the  one  dealing  with  civil 
aviation  in  general,  and  the  other  with  technical  problems,  the 
[lapers  on  the  former  subject  being  delivered  at  the  morning 
si'ssicjn  of  the  first  day,  and  the  papers  on  the  latter  during 
the  afternoon  session  of  the  same  day.  The  proceedings  on  the 
second  day  will  be  devoted  wholly,  to  discussions  arising  out 
of  the  previous  day's  papers,  the  morning  session  being  al- 
lotted fo  civil  aviation,  and  the  afternoon  to  discussions  on 
technical  papers.  The  Secretary  of  State  for  Air  will 
preside  during  the  civil  aviation  portion  of  the  pt'oceedings, 
and  Lord  Weir  of  Ea.stwood  during  the  technical  sessions. 
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ELECTRIC     HEATING. 


By    JULIUS     FRITH,    M.Sc,  M.I.E.E.,  M.Cons.E. 


It  is  common  to  hear  the  opinion  expressed  that  one 
radiator  or  type  of  radiator  is  more  "efficient"  than 
another.  Every  electrical  engineer  knows,  however, 
that  one  kilowatt-hour  yields  iJ,4iJ0  British  thermal 
units,  and  that  heat  is  the  one  thing  that  we  can  make 
with  absolute  100  per  cent,  efficiency.  Are,  then,  the 
people  who  profess  to  judge  between  the  efficiency  of 
one  or  the  other  radiator  all  either  knaves  or  fools  I  1 
think  not,  and  that  theie  is  more  in  this  matter  than 
meets  the  eye. 

An  electric  radiator  can  give  out  its  heat  in  two  quite 
different  ways,  either  as  direct  heat  or  as  radiant 
energy,  which  is  not  heat  at  all,  and  only  becomes  heat 
when  it  strikes  something  material  and,  becoming  ab- 
sorbed, is  converted  into  heat. 

There  is  a  wretched  expression  common  amongst  the 
thoughtless,  namely,  "radiant  heat,''  which  really 
carries  its  own  condemnation,  as  heat,  being  a  vibration 
01  gross  matter,  cannot  be  radiant;  radiant  energy  is 
a  disturbance  in  the  ether,  which  can  be  caused  by  a 
hot  body  and  which  can  again  heat  a  body,  but  which  is 
no  more  heat  than  a  belt  is  power.  We  do  not  know 
the  precise  mechanism  by  which  a  hot  body  can  wag 
the  ether  and  cause  vibrations  to  be  set  up  in  it,  but  all 
hot  bodies  can  do  it,  and  the  hotter  they  are  the  more 
they  do  it. 

Heat  is  a  vibration  of  the  particles  of  gross  matter, 
and  so  cannot  exist  apart  from  gross  matter.  The  heat 
from  the  sun,  or  from  tlie  filanjent  of  a  vacuum  lamp, 
reaches  us  through  a  space  empty  of  gross  matter,  and. 
therefore,  cannot  have  beei^  heat  but  must  have  been  an 
ctlier  vibration  or  radiant  energy. 

Therefore  it  is  seen  that  the  e,vpression  "  radiant 
heat  "  is  a  blunder  essentially  similar  to  tjiat  involved 
in  trying  to  catch  a  sunbeam  with  a  pair  of  tongs. 

But  to  return  to  our  radiators  :  it  is  possible  at  will 
to  convert  the  kilowatt-hour  into  either  nearly  all 
radiant  energy  or  nearly  all  direct  Jieat.  As  an 
example  of  the  first,  one  might  cite  a  thou  =and  candle- 
power  of  metal-filament  vacuum  lamps  and  of  the  second 
SjOOO  yards  of  No.  18  copper  wire  carrying  5  ami^eres. 
Each  of  these,  if  placed  in  a  room,  would  liberate  in 
that  room  3,430  B.th.u.  per  hour;  in  the  case  of  the 
lamps  it  might  be  necessary  lo  pull  the  blinds  down  or  a 
(very)  small  portion  would  escape  through  the  windows 
as  light. 

Now,  without  stigmatising  either  of  these  as  inferior 
or  less  efficient  than  the  other,  it  is  obvious  that  they 
would  have  different  effects  on  the  occupants  of  the 
room.  I  would  even  go  so  far  as  to  say  that  one  might 
be  more  suitable  in  one  case  and  the  other  in  another. 

Let  us  try  and  see  clearly  in  what  the  difference  lies. 
In  the  case  of  the  lamps,  the  radiant  energy  would  travel 
through  the  glass  and  the  air,  if  both  were  reasonably 
clean,  without  appreciably  raising  ^lieir  temperature, 
and  would  finally  strike  either  the  furniture  or  other 
solid  bodies  in  the  room  or  else  the  walls.  If  these 
solids  were  dull  black,  the  radiant  energy  would  be 
almost  immediately  absorbed  and  converted  into  heat ; 
if  they  were  white  and  bright,  a  part  of  it  would  be  so 
absorbed  and  converted  at  the  first  impact  and  part 
would  be  reflected  back  and  forth. till  it  was  at  last  all 
absorbed.  The  air  in  the  room  would  then  be  heated 
from  the  solids,  but  this,  as  will  bo  shown  presently, 
would  be  done  only  very  slowly. 

In  the  second  case,  all  the  electrical  energy  will  be 
converted  into  low-temperature  heat,  which  will  be  trans- 
mitted straight,  to  the  air  in  the  room;  the  furniture 
and  walls  will  be  in  time  warmed  from  the  air — just 
the  reverse  process  from  that  described  above. 

Now  for  some  figures: — Take  a  room  IS  ft.  by  10  ft. 
by  8  ft.  6  in.  high.  This  will  contain  about  120  lb.  of 
air  and,  say,  500  lb.  of  furniture.  The  brickwork  in 
the  walls,  assuming  4J  in.  on  two  sides  and  4 J  in.  to  a 


cavity  on  the  other  two,  would  weigh  about  20,000  lb., 
and  a  one-inch  wooden  floor  and  ceiling  1,300  lb.  The 
specific  heat  of  air  is  0.24,  brick  0.2,  and  wood  0.6.  So 
that  the  air  takes  29  B.th.u.  to  raise  it  one  degree 
Fahrenheit,  the  furniture  300,  and  the  walls,  &c., 
4,«00. 

The  l-k\V  radiator,  allowing  six  changes  of  air  per 
hour,  would  keep  the  air  of  the  room  20*^  i''.  higher  than 
outside,  whilst  it  would  take  the  same  radiator  30  hours 
t  >  raise  the  temperature  of  the  walls  and  furniture  by 
tlie  same  umouui,  even  supposing  that  no  heat  was  lost 
by  cooling  to  the  outside. 

It  is  thus  seen  that  if  the  warming  of  the  air  is  the 
objective,  it  is  much  better  to  do  it  directly  by  a  "  con- 
vector  "  than  indirectly  by  a  "radiator.  '  But  there 
are  some  occasions  when  the  radiant  energy  from  a 
luminous  type  radiator  is  the  more  useful.  Take,  for 
irstance,  tlie  case  where  an  unfortunate  child  has  to 
practise  the  piano  for  an  hour  a  day  in  an  otherwise 
unoccupied  and  therefore  unheated  room.  It  is  equally 
out  of  the  question,  from  the  cost  point  of  view,  to 
attempt  to  heat  either  the  walls  or  the  air,  but  a  1-kAV 
radiator  will  keep  the  child  warm  in  an  air  temperature 
of  40°  F.  by  being  placed  so  that  the  direct  radiant 
energy  falls  on  her  and  warms  her,  without  warming 
th^  air  through  which  it  passes.  On  the  other  hand, 
where  it  is  intended  to  keep  a  building  warm  day  and 
night  throughout  the  winter,  heating  elements  built  into 
the  (inside)  walls  have  very  much  to  recommend  them. 

Another  point  of  view  which  it  is  important  not  to 
lose  sight  of  is  the  issychological  aspect.  It  is  doubtful 
if  one  can  Oe  warm  if  one  does  not  feel  warm,  and  it  is 
demonstrable  that  one  can  be  made  to  feel  warm  without 
being  warmed,  e.g.,  the  Berry  imitation  coal  fire. 

Another  example  of  local  heating  is  the  use  of  electric 
foot  warmers.  We  have  kept  a  bench  full  of  girls  warm 
mid  cheerful  in  an  otherwise  unwarraed  room  in  winter 
by  letting  them  rest  their  feet  on  a  long  wooden  trough 
lined  with  slab  asbestos  and  covered  with  tin  containing 
one  8-c.p.  carbon  lamp  per  girl.  Examples  of  local 
heating  under  the  drawing  boards  in  a  drawing  office 
have  proved  equally  effective  and  economical. 

An  interesting  problem  connected  with  electric  heat- 
ing is  given  by  the  gasfiUed  lamp  ;  why  does  a  60-watt 
gasfilled  lamp,  whilst  receiving  the  same  energy  as  a 
60-watt  vacuum  and  giving  (a  little)  more  light,  appa- 
rently give  more  heat  also?  The  answer  is  really  very 
simple:  it  doesn't!  The  lamp  itself  undoubtedly  gets 
hotter ;  no  lamp  uses  more  than  a  small  part  of  the 
energy  it  receives  for  making  light,  much  the  larger 
part  is  wasted  ;  the  vacuum  lamp  sends  its  wasted  energy 
otit  as  non-luminous  radiant  energy,  which  does  not 
heat  the  glass  it  pas<^3  through  ;  the  gasfilled  lamp  uses 
more  of  its  wasted  ^..ergy  in  making  heat  locally,  partly 
because  its  filament  is  hotter,  but  mostly  because  it  is 
surrounded  by  gas  'vUii,]!  conducts  the  heat  to  the  glass 
and  cap  of  the  lamp.  I'tit  into  an  enclosed  shade,  the 
gasfilled  lamp  gets  too  hot,  whilst  the  vacuum  lamp  can 
get  its  waste  out  through  the  glass  shade  to  warm  the 
outside  universe. 


Ice  Formation  at  Hydro=  Electric  Plant. — .\  plan  for  heat- 

inj.;  the  dams,  valves,  and  gates  of  electricity  generating  plant 
sliglitly  above  fre^-zing  jKiint  in  order  t<\  keep  thorn  froo  from 
ice  was  outlined  before  the  International  Joint  ^^'aterways 
Commission  in  session  at  Ottawa,  Canada,  in  NovemlifT  la.st. 
A  new  type  of  turbine,  which  the  Ontario  Hydro-Klectric 
Commission  proposes  to  uso  in  the  scheme,  was  descrilied  by 
Mr.  F.  H.  Rogers,  u  Philadelphia  engineer.  Mr.  John  Murphy, 
electrical  engineer  to  the  Railway  CommitJsion.  said  that  in 
addition  to  heating  the  dams  and  gates,  the  machinery  within 
the  power  plant  also  would  be  kept  at  a  tennvraturo  above 
freezing  point,  thus  eliminating  any  ice  formation.  The  sub- 
ject of  heating  was  brought  up  after  Mr.  ITucrli  I..  Ctxiivr.  of 
New  York,  had  predicted  that  ico  jams  would  jivove  a  s<?riou8 
problem  in  working  out  power  development  schemes. — Renter's 
Trade  Service  (Ottawa). 
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INDIA:     BRITAIN'S    GREATEST    MARKET. 


Official    Report    of    the    Situation. 


H..M.  ^^•Dlu^  i'nide  C-<_)iiHiii.-sioiicr  at  Calcutta  (Mr.  T.  M. 
Aiiistougb)  in  u  report  recently  issued  by  the  Dopartmeut  ol 
Overseas  Trade  (H.M.  Stationery  Offite,  us.),  and  briefly 
referred  to  in  our  "  Business  Notices  "  la.st  week,  dwells  upon 
the  plienomenal  trade  activity  which  set  in  iiuiuetliately  alter 
the  armistice,  the  ilepression  that  lolliiwed  when  a  woild 
slump  occurred  in  the  raw  materials  market,  and  the  ensuing 
deadlock  in  India's  imix>rt  trade.  He  recoids  the  develup- 
nient>  m  economic  lesearch  and  impruvemeul  ol  the  natural 
resources  of  the  country,  surveys  ;.'eneraliy  its  industrial  con- 
ditions, transixirt.  coiuniunications.  tinance,  and  exchange, 
and  finally  submits  some  general  su.ugestions  regarding  the 
probable   trend  of  events. 

First,  it  is  wortli  noting  that  Mr.  Aiu.scough  lavoias 
the  tendency  towards  direct  trade  between  Indian  importers 
and  overseas  supplier.*,  which  has  been  one  of  the  features  ol 
the  past  few  years.  In  spite  of  unfortunate  experiences  with 
certain  importers  at  the  time  of  the  recent  crisis,  he  is  con- 
vinced that  direct  trade,  if  carefully  conducted  on  sound  lines, 
and  with  responsible  Indian  firms,  is  reasonably  safe,  par- 
ticularly in  those  cases  where  the  home  shipper  has  a  resident 
representative  in  India  to  safeguard  his  interests.  At  the 
same  time,  Mr.  .\in.scough  expresses  the  hope  that  British 
export  hou.ses  will,  in  future,  exercise  greater  discrimination 
in  the  granting  of  credit,  and  will,  wherever  practicable, 
appoint  resident  representatives  to  watch  their  interests. 

Tlie    position     of     the    four    great    Tata 

Hydroelectric  hydro-electric  schemes  is  summarised  in 
I)evelopment.  the  report.  Our  Indian  correspondent 
recently  referred  to  this  subject  at  length. 
The  Hydro-electric  Survey  of  India,  which  was  inaugurated 
in  1918.  has  proceeded  steadily  with  its  work.  Much  additional 
power  has  been  located  and  assessed,  and  it  is  hoped  that  in 
another  three  years  or  so  the  initial  part  of  the  work  will  be 
completed. 

.\tter  a  preliminary  investigation  the  Hydro-Electric  Survey 
estimates  that  there  are  about  IJ  million  electi'ic  horse  power 
actually  in  sight  in  India,  but  this  is,  of  course,  vastly  below 
the  actual  available  power  which  the  final  results  of  the  stir' 
vey  will  disclose.  Moreover,  the  great  perennial  snow-fed 
rivers  have  been  scarcely  touched  upon,  and  their  potential 
power  has  not  been  determined.  The  following  is  an  approxi- 
mate estimate  of  the  power  of  all  kinds  in  u.se  in  India  in 
1919  :  — 

Provmce.  Brake  Horse-power. 

Assam        22.550 

Bengal       25,318  exclusive  of  Calcutta  area. 

Calcutta  area     176,200 

Bihar         2,325  apart  from  collieries,  &c. 

Bombay  Presidency     ...      32.872 

Bombay  City  area       ...     750,000 

Burma       17,7.50  exclusive  of  rice  mills,  &c. 

Central  Provinces        ...       32.773 

Madras      39,508 

North-West       Frontier 
Province  — 

Punjab      15,734  steam  only 

United  Provinces         ...       38,548 


Total 


1.153.&38 


Mr.  .Ainscough  quotes  as  follows  from  the  final  paragraph 
of  the  preliminary  report:  "  While  this  work  is  being  carried 
out  the  interlaced  question  of  industries  is  in  strong  hands, 
anil  the  condiination  of  power  and  industries  is  essential  to 
the  prosperity  of  both.  .  .  .  There  will  be  keen  comiietitiou 
in  the  market  for  orders,  and  British  manufacturers  of  pipes, 
turbines,  generators  and  switchgear  must  see  to  it  that  they 
are  not  left  stranded.  Hitherto  they  have  been  content  t<) 
take  the  small  orders  and  to  let  the  large  go  to  countries  that 
have  .ipecialiseil  in  water  power.  It  has  even  been  asserted 
that  engineers  from  abroad  are  essential  to  the  proper  erection 
of  plants  wlien  received.  It  is  high  time  that  the.se  fallacies 
should    be  disproved." 

Ulitst  strictures  are  rather  severe,  but  Mr.  Ainscough  very 
fairly  adils  that  since  they  were  written  British  makers 
of  water  power  plant  liave  made  very  great  strides.  "  Water 
turbines  of  the  largest  size  are  now  being  made  by  two  or 
three  large  firms  in  England.  The  hydraulic  gear  has  always 
been  a  si)eciality  of  liritish  makers,  while  the  large  Briti.9h 
groups  can  nianufacturc  generating  sets  as  cheaply  and  well 
as  any  of  their  foreign  competitors.  It  is  only  in  extra  high- 
tension  equi|iment  tlmt  they  have  hitherto  not  had  much  ex- 
perience, but  even  here  a  determined  effort  has  been  made  to 
manufacture  apparatus  even  for  the  largest  schemes." 

The  .story  of  the  iron  and  steel  indusfrv  of  India  is  largely 
the  record  of  the  Tata  lion  &  Steel  Co.,  Ltd.  Its  progress  is 
%vell  known.  P.egarding  the  subsidiary  industries  which  it 
was  hoped  to  establish  in  the  vicinity  of  .Tainshedpur,  the 
completion,  and  in  some  rases  even  the  further  consideration 
of  these  projects  hav»  been  delayed,  chiefly  owing  to  difficul- 


ties in  obtaining  capital.  The  company  is.  however,  still 
negotiating  for  the  establishment  ol  plants  lor  the  mauulac- 
Uire  of  railway  wagons  and  locomotives,  agricultural  imple- 
jueiits.  wire  products,  tin  plates,  enamelled  ironware,  cables', 
anil  >pi\-ial  steel  for  reinforcement. 

The  competition  uf  Indian  industries  calls 
Local  and  fur  .serious  consideration.     Last    year     the 

Otlior  demand  lor  steel  was  so  great  that  British 

Competition.  shipments  increased  enormously,  and  the 
competition  of  the  lata  steelworks,  says 
Ml-.  .Vm.scougli,  was  not  realised.  When  the  extensions  to 
Jainsliedpur  are  completed  the  production  available  will,  how- 
ever, be  125.000  tons  of  tinislied  steel  per  annum.  It  is  ex- 
pected to  work  up  to  this  production  in  four  years'  time.  In 
addition,  iron  castings  will  be  produced  in  steadily  increasing 
quantities,  both  at  Barakar  and  at  the  new  Indian  Iron  and 
Stei'l  Company's  works  at  .\sansol.  Ihe  two  large  new  pio- 
jecls  for  iron  and  steel  works  are  still  in  the  ijreliminary  stage, 
but  there  would  appear  to  be  little  doubt  but  that  the  schemes 
will  be  jfroeeeded  with,  in  which  case,  in  the  course  of  the 
next  live  to  ten  years,  we  shall  .see  at  least  three  steel  works 
in  India  of  the  size  of  the  Tata  concern.  Couijietition  in  steel 
bars,  billets,  plates  and  sections  of  all  kinds  will  rapidly  ami 
steadily  inciea.se,  and  it  must  always  be  remembered  that, 
whether  a  protective  tariff  is  or  is  not  impo.sed.  Indian  manu- 
facturers always  have  a  most  substantial  natural  protection 
in  the  costs  of  freight  and  handling  between  the  L'nited 
Kingdom  works  and  the  market.  The  engineering  shops  in 
India  are  competing  more  and  more  in  structural  steelwork 
and  simple  steam  engines  of  all  kinds.  The  supply  of  steel 
on  the  spot  in  the  shape  of  plates  and  sections  will  tend  to 
stimulate  this  competition.  Hitherto,  most  of  the  wagon- 
building  in  India  has  merely  consisted  of  assembling  parts 
and  sections  im{X)rted  from  home,  but  with  a  steel  supply  at 
their  doors  local  engineers  are  bound  to  become  more 
ambitious.  Jute  mill  machinery  will  shortly  be  produced  at 
Jamshedpur  and  tea  machinery  at  Agarpara,  near  Calcutta. 
There  are  also  several  works  near  Calcutta  which  are  engaged 
on  the  manufacture  of  the  essential  parts  and  stores  used  in 
jute  mills,  and  a  number  of  jute  looms  have  already  been 
turned  out. 

The  largest  number  of  engineering  workshops  (including 
iron  and  brass  foundries  and  .shipbuilding  works)  is  in  Bengal 
(74  factories  with  15.840  persons).  Other  important  provinces 
stand  thus  in  order  of  importance  :  Bombay  (20  factories  with 
5,387  persons),  Bihar  and  Oris.sa  (7  factories  with-  5,278  per- 
sons), the  United  Provinces  (7  factories  with  1,610  operatives), 
and  Madras  (9  factories  with  1,394  persons).  There  are  two 
iron  and  steel  producing  works,  one  in  Bihar  and  Orissa  em- 
ploying 10,775  persons,  and  the  other  in  Bengal  with  6,.'i70 
operatives. 

Whilst  buyers  in  India  say  that  they  can  obtain  earlier 
deliveries  and  greater  consideration  from  German  manu- 
facturers, there  is  the  great  handicap  w'hen  purchasing 
machinery  and  plant  from  Germany,  that  it  cannot  be  erected 
by  Gennan  mechanics  in  the  employ  of  the  manufacturers 
owing  to  the  Government  of  India  Act  excluding  German  sub- 
jects from  residing  in  India  except  under  special  licence  for 
live  years  after  the  conclusion  of  peace 

.Tapan's  trade  in  India  during  the  war  in  electrical  acces- 
sories and  implements  is  cited  as  one  in  w'hich  she  could  never 
hope  to  compete  in  normal  times. 

Mr.  Ainscough  deals  at  length  with  the  much-debated  ques- 
tion of  the  purcha.se  of  Government  stores,  and  gives  in 
ri-tenso  the  proposed  rules  for  the  supply  of  articles  for  the 
public  service. 

Before  leaving   the   subject  of  industrial . 
The  developments  in  India  mention  is  made  of 

Institution  of       the     inauguration     of    the     Institution     of 
l:n><ineers  Engineers  (India)   in  February.   1921.       It 

(India).  had  been  felt  for  .some  time  that  there  wa« 

a  growing  need  in  India  for  an  institution 
combining  the  civil,  meclianii-al  and  electrical  branches  of  the 
engineering  profession.  Wiiile  it  is  true  that  most  engineers 
in  the  coimtry  belong  to  one  or  another  of  the  home  institu- 
tions, it  was  found  to  be  very  difficult,  with  such  a  scattered 
Eui-o))ean  population  and  such  great  distances,  to  work  success- 
fully local  branches  of  the  home  institutions  so  as  to  make 
them  really  inlluential  bodies.  Tlianks  to  the  energy  and 
enteiprise  of  one  or  two  enthusiasts,  ably  backed  by  Sir 
'Hiomas  Holland  and  the  Board  of  Industries,  a  central  Indian 
institution  has  now  been  successfully  launched. 

On  the  subject  of  the  ei;e(-tion  of  branch 
Prospects  for       factories  in  India,  a  short  recapitulation  of 
Branch  the  Trade  Commissioner's  conclusions  may 

Works.  be  of  advantage.    Of  cement,  heavy   cast- 

ings, pil>es,  and  tubes  and  certain  types  of 
I  oiistnictional  steelwork,  prospects  lor  liii-al  manufacture 
shoiild  be  promising,  because  the  principal  raw  materials  are 
available  in  India,  and  that  country    aitords   a    large    steady' 
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market  for  them  all.  Certain  established  industries  in  India 
require  constant  supplies  of  machinery  and  parts  which  might 
he  worth  manufacturing  on  the  spot.  Amongst  them  may  he 
mentioned  cotton  and  jute  mill  machinery,  tea  and 
rubber  machinery,  agricultural  and  hand  tools.  When 
it  comes  to  heavier  plant,  c.y.,  locomotives,  wagons, 
waterworks  equipment,  and  small  pumps,  local  manu- 
facture might  bo  successful,  subject  in  some  instances  to  the 
importation  of  certain  parts  which  involve  the  application  of 
highly  skilled  labour.  An  important  consideration  throughout 
is  that  if  British  manufacturers  do  not  take  advantage  of  such 
(ipportunities  as  India  presents,  our  foreign  conn)etitors  may 
ill)  A(),  and  thereby  luiilerscll  uur  iuipnrteil  giii.ds  in  the  market. 
I'luther,  prott^ctiunist  feeling  is  running  very  strong  in  India. 
11  and  when  such  a  taiflf  is  impo.sed,  the  whole  question  of 
r-t:iblishing  branch  works  in  India  must  be  leviewed  from  an 
I  iilii'ely  fresh  angle  of  vision,  and  manufacturers  in  many 
rases  ni.ay  (ind  it  to  be  more  advantageous  to  produc<'  within 
the  tjiriff  wall  than  without  it.  On  the  other  hand.  Biitisli 
finns  have  certainly  had  some  discouragin;;  experiences.  Monc- 
laiy  Mtringency.  dilficidtx  in  securing  skilled  labour,  the  gniw- 
ing  unrest  and  general  shortage  of  labour,  and  finally  the 
disinclination  of  the  Indian  Government  to  guarantee  to  pur- 
chase a  certain  proportion  of  the  output — all  the.se  factors  have 
stood  in  the  \va\  of  a  sucee.s.sful  launching  of  branch  works  in 
India. 

■     During  the  past  >ear  imports  of  British 
lilectrical  machinery  generally  n<jl  only  expanded  by 

Imports.  over  eleven  millions  sterling  in  value,  but 

the  iiercentat;e  share  has  advanced  to  7H  per 
lent.  of  the  total.  It  is  highly  .satisfactory  to  be  able  to  note 
that  the  United  Kingdom  regained  her  position  as  the  principal 
supiilier  of  electrical  machincrv.  her  shipments  being  valued 
at  fl,4iX),473,  as  compared  with  f66.5,.S4a  from  the  United 
States.  In  commenting  on  the  stati.stics  of  imports  of  elec- 
trical apparatus  and  appliances  C which  were  published  in  some 
detail  in  a  recent  is-sue  of  the  Electricai.  Review).  Mr.  .'Mns- 
cough  points  out  tjiat  in  the  five  years  preceding  the  war  the 
United  Kingdom  supplied  82  per  cent.,  the  United  States  6  per 
cent.,  and  Japan  4  per  cent.  Last  year  the  respective  shares 
were:    the  United  Kingdom  69  per  cent.,  the  United  States 


'20  per  cent..  Japan  .3  per  cent.,  Holland  and  Italy  each  about 
"2  per  cent.  During  the  war  the  large  trade  in  ceiling  and  deak 
fans  was  practically  shared  by  the  United  States  and  Italy, 
with  the  United  Kingdom  a  bad  third.  This  position  is  now 
largely  reversed,  and  although  the  Americans  still  head  the 
list,  the  margin  over  the  British  imports  is  reduced  to  very 
little.  In  electric  wires  and  cables,  the  British  lead  is  still 
further  established,  although  American  and  Japanese  ship- 
ments, notably  of  bare  copper  wire,  have  increased  enor- 
mously. The  most  important  item  is  rubber  insulated  cable, 
of  which  the  United  Kingdom  supplied  90  ix-r  cent.,  the 
United  States  7  per  cent.,  and  Japan  2  Jier  cent.  .\s  regards 
insulations  other  than  rubber,  Uti  per  cent,  came  from  the 
I  nited  Kingdom  and  2J  jK'r  cent,  from  Japan.  The  United 
Kingdom  supplied  virtually  the  whole  of  the  telegraph  and 
teliphone  wires  and  cables.  Apart  from  copper  wire, 
•laiiane^^e  imports  of  cables  are  negligible.  The  strong  British 
position  in  the  cable  trade  is  almo.st  entirely  due  to  the 
rxrellent  inganisation  and  activities  of  the  Indian  branches  of 
the  leading  British  cable  makers.  In  lamps,  too.  the  British 
[lositioii  has  improved.  Imjjorts  of  Dutch  make  have  bei-n 
largely  replaced  by  British  lamps,  and  the  United  Kingdom 
now  supplies  55  per  cent,  of  the  total  trade,  Holl.-ind  28  per 
cent.,  the  United  States  5  per  cent.,  and  Japan  4  |)er  cent. 
.\gain.  British  makers  are  successfully  withstanding 
.American  competition  in  accumulators,  batteries,  telegraph 
and  telephone  instruments,  lighting  accessories  and  fittings, 
and  meters.  Mr.  Ainscough  mentions  two  minor  lines  in 
which  there  is  nxnn  for  development,  viz.,  electro-medical 
apparatus  and  electrical  i>orcelain.  The  report  pays  a  tribute 
to  the  branches  and  agents  in  India  ol  the  leading  British 
makers  to  whose  sound  organisation  and  active  .salesmanship 
a  very  great  deal  of  the  splendid  recovery  made  is  due.  The 
electrical  trade,  both  as  regards  machinery  and  apparatus, 
fittings.  &c.,  may  he  regarded  as  a  model  from  the  point  of 
view  of  representation.  Almost  all  the  leading  makers  have 
their  own  branches  in  India  .staffed  with  both  technical  and 
commercial  men.  and  where  this  is  not  the  case,  the  agency 
is  entrusted  to  a  local  merchant  house,  who  can  provide  a 
similar  organisation.  The  figures  and  particulars  given  are 
sufficient  proof  of  the  value  and  efficiency  of  this  system. 
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The  liquid  rheostat  is  playing  an  increasingly  important  part 
in  the  operation  of  a.c.  motors  of  large  capacity.  The  smooth- 
ness of  its  control;  its  robustness,  amounting  almost  to  in- 
destructibility ;  the  facility  with  which  its  resistance  can  be 
vaiied  within  wide  limits  by  modifying  the  strength  of  the 
electrolyte;  its  cheapness  and  ease  of  construction,  &c..  com- 
bine to  render  it  a  valuable  piece  of  equipment.  To-day, 
when  motors  of  ever-increasing  capacity  are  being  used  in 
heavy  industries,  dependent  almost  without  exception  on  this 
type  of  rheostat  for  their  control,  its  design  is  becoming  more 
and  more  unportant.  The  author's  object,  therefore,  in  pre- 
senting the  paper  i.s  the  more  definite  det*.'rmination  of  the 
constants  of  the  liquid  rheostat  and  the  more  exact  prediction 
of  its  performance. 

The  various  phenomena  that  take  place  when  a  current  is 
passed  through  an  electrolyte  are  : — ■ 

(1)  Thermal. — The  effect  of  the  generation  of  heat  is 
ebullition,  the  harmful  effects  of  which  disappear  when  the 
temperature  falls  again.  The  quantity  of  heat  produced  in  a 
liquid  varies  with  the  number  of  watts  dissipated.  Thus  the 
rise  in  temperature  is  dependent,  not  only  on  the  current  flow- 
ing, but  also  on  the  fall  of  potential  between  the  electrodes. 

2.  Chemical. — The  chemical  effect  varies  with  the  current 
only,  and  the  practical  results,  as  far  as  rheostats  are  con- 
cerned, are  as  follows  :  — 

(o)  The  electrolyte  it.self  is  decomposed,  so  that  in  general 
it  deteriorates  with  use.  (())  The  anode  is  eaten  away.  In 
most  instances  met  with  in  practice  both  anode  and  liquid 
undergo  more  or  less  serious  deterioration  when  in  active  use 
with  direct  current.  (o)  Gas  is  generally  given  off  at  the 
plates,  depending  partly  en  the  density  of  the  current  per 
unit  area  of  electrode,  usually  derived  from  the  decomposition 
of  water,  and  bubbles  of  hydrogen  predominate.  When 
gassing  is  excessive,  one  bubble  may  extend  from  plate  to 
plate,  and  spontaneous  ignition,  or  an  explosion  on  a  small 
seal; ,  is  then  possible.  If  the  production  of  gas  is  permitted 
to  increase,  large  bubbles  eventually  set  up  a  sub-aqueous  arc 
between  the  plates,  and  thus  form  practically  a  dead  short- 
circuit  across  the  rheostat. 

An  objection  to  solutions  of  common  salt  for  u.se  in  rheostats 
is  that  chlorine  may  be  given  off  in  sufficient  quantity  to 
endanger  human  life.  The  ga.ses  from  sulphuric  acid  electro- 
lytes are  also  objectionable. 

All  electrolytic  phenomena  aiv  unidirectional,  i.e..  they  are 
reversed  if  tb»  direction  of  the  current  reverses.     Hence  the 


effects  of  electrolysis  are  neghgible  with  alternating  current 
under  ordinary  conditions.  Even  when  electrolysis  is  absent, 
a  certain  small  amount  of  chemical  action  occurs  between  the 
plates  and  the  liquid,  chiefly  of  the  nature  of  rusting.  In 
nearly  every  practical  apparatus,  iron  electrodes  are  employed, 
and  one  ot  the  following  electrolytes  :  sodium  carbonate 
(washing  soda),  sodium  chloride  (common  salt),  or  sodium 
hydrate  (caustic  soda).  The  second  has  by  far  the  greatest 
corrosive  effect  upon  the  iron,  and  the  other  two  are  therefore 
preferable,  but  these  have  the  property  of  disintegrating 
almost  all  plastic  insulators  such  as  varnish,  cement,  wax. 
&c.,  and  they  also  exercise  a  deteriorating  effect  upon  pottery. 
Most  standard  designs,  however,  do  not  suffer  to  any  serious 
extent  from   corrosion  by  the   carbonate   or  hydrate. 

3.  Other  phe)iomcna. — No  new  phenomena  apart  from  those 
mentioned  in  sections  1  and  2  were  observed.  With  a  liquid 
resistance  the  limiting  conditions  are  not  simple,  for  all  the 
phenomena  mentioned  in  1  and  2  above  contribute  towards 
the  restriction  of  duty  of  a  given  apparatus.  Thus  it  is  not 
possible  to  lay  down  a  general  rule  that  in  every  case  the 
curent  density  must  be  of  a  certain  value,  or  the  total  watts 
absorbed  so  much. 

It  can  be  safely  concluded  that  at  high  alternating-current 
densities,  i.e.,  up  to  4,75t>  amperes  per  sq.  ft.,  there  is  no 
appreciable  amount  of  electrolysis  or  other  phenomenon  than 
that  of  the  production  of  heat.  The  above  does  not  suggest 
that  electrolysis  diK>s  not  take  place  to  a  considerably  greater 
extent  than  is  indicated  by  the  test«.  but  shows  that  the  ulti- 
mate effects  are  negligible  in  practice. 

The  conditions  were  modified  to  introduce  a  high  voltage 
gradient,  i.e.,  2,4(X)  volts  per  in.  Large  bubbles  of  steam  were 
produced  by  the  8.4  kW  acting  on  the  sjiiall  volume  of  liquid 
between  the  plates;  but  although  the  power  was  supplied  for 
.some  time,  there  was  no  sign  of  breakdown,  and  the  closest 
inspwtion  failed  to  reveal  any  arcing  or  other  troublesome 
phenomenon,  k  small  proportion  of  the  bubbles  evolved 
reached  the  surface  of  the  liquid,  and  their  amount  was  in- 
creased by  reducing  the  separation  of  the  plates.  This  explo- 
sive gas  was  due  to  the  electrolytic  decomposition  of  water, 
but  the  extent  of  the  action  was  still  far  from  being  serious. 
In  addition,  the  electrolytes  employed  in  practice  very  rarely 
consist  of  other  than  alkaline  solutions. 

A  further  test  bearing  upon  the  ultimate  capacity  was  car- 
ried out  to  search  for  any  surface  effect  of  the  nature  of 
"  surface  contact  resistance."  but  the  result  shows  almost  con- 
clusivelv  that  there  is  no  surface  effect. 
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Thus  it  has  been  established  that  with  alternatisg  current 
electrolytic  eifects  are  negligible  and  that  all  the  resistance  is 
due  to  the  electrolyte.  The  first  of  these  facts  simplifies  the 
problem  of  designing  a  liquid  rheostat  for  use  with  alternating 
currents,  for  it  proves  that  the  evolution  of  heat  is  the  only 
phenomenon  to  be  reckoned  with.  Given  the  necessary  facili- 
ties for  the  removal  of  the  latter,  current  densities  can  be 
empIo\ed  at  least  of  the  order  of  from  4,1)00  to  5,0U0  amperes 
per  sq.  ft.,  and  probably  higher  if  it  should  prove  desirable. 

Some  of  the  above  conclusions  were  confirmed  by  tests  upon 
larger  apparatus,  using  much  higher  voltages  and  powers, 
which  finally  dispose  of  the  allegeil  surface  etteot,  as  far  as  the 
conditions  of  the  commercial  liquid  rheostat  are  concerned. 
There  is  no  doubt,  however,  as  to  the  existence  of  a  high  sur- 
face resistance  under  special  circumstances,  such  as  those 
sometimes  encountered  when  temporary  rheostats  are  set  up 
for  the  testing  of  large  generators.  For  this  purpose,  small 
electrodes  are  partly  immersed  in  plain  water.  The  portions 
below  the  surface  of  the  liquid  are  apparently  surrounded  by 
a  "  blanket  "  of  steam  which,  owing  to  poor  circulation,  is 
not  readily  dissipated.  It  is  not  certain  to  what  causes  this 
"  blanketing  "  is  due.  A  potential  of  the  order  of  o,0(J0  volts 
is  one  of  the  conditions  of  such  tests,  and  the  trouble  seems 
to  disappear  at  lower  pressures.  But  such  conditions  are  not 
encountered  in  the  case  of  the  apparatus  described  in  this 
paper;  nevertheless,  confusion  has  been  caused  in  the  past 
through  designers  generalising  on  the  strength  of  such  results. 
No  limit  for  current  density  has  yet  been  found.  The  cause 
of  such  breakdowns  as  have  occurred  within  the  author's 
knowledge  has  been  arcing  between  electrodes  due  to  the  tem- 
porary removal  of  a  portion  of  the  electrolyte  by  the  formation 
of  gas.  accompanied  By  an  explosion  of  a  large  bubble  of 
mixed  gas.  or  of  two  large  adjacent  individual  bubbles.  It  is 
conceivable  that  frothing,  due  to  an  insufficient  supply  of  cool 
electrolyte,  might  provide  means  for  the  overheating  of  the 
liquid  '"■  conductor  "  in  the  case  of  an  alternating-current 
rheostat,  if  the  voltage  gradient  across  the  space  between  the 
electrodes  were  suflicient. 

A  test  to  study  the  modifications  introduced  by  gassing  was 
carried  out  by  direct  current  representing  5,760  amperes  per 
sq.  ft.  The  result  was  the  evolution  of  large  volumes  of  gas 
from  both  electrodes,  which  rose  to  the  surface  in  fairly  small 
bubbles,  and  was  apparently  not  capable  of  causing  arcing  or 
other  breakdown.  It  appears  certain  that  the  mere  presence 
of  the  gas  is  not  sufficient  to  cause  failure  at  the  high  current 
density  employed,  but  that  a  high  temperature,  a  dirty  or 
stagnant  electrolyte,  or  other  additional  agency,  is  necessary 
to  facilitate  the  evolution  of  large  bubbles,  and  consequent 
arcing.  The  conclusion  appears  inevitable,  that,  given  a  suffi- 
ciently plentiful  stream  of  electrolyte  at  a  temperature  well 
within  the  specified  working  limits,  current  densities  up  to 
4,500  amperes  per  sq.  ft.  are  practicable,  even  with  direct 
current.  At  least  one  type  of  rheostat  complies  with  these 
conditions. 

[The  author  next  deals  with  the  design  of  self-cooled  liquid 
starters  for  motors  of  small  and  moderate  sizes,  and  calculates 
the  rating  for  infrequent  duty.  His  calculations,  when  com- 
pared with  the  rating  of  the  majority  of  starters  in  practical 
use.  permit  the  carrying  out  of  much  heavier  work  than  is  the 
custom  at  present.  lie  also  accurately  predicts  the  manner  in 
which  a  starter  will  heat  up  for  periodic  duty,  and  from  the 
data  thus  obtained,  obtains  by  calculation  a  complete  pre- 
diction of  the  performance.  The  calculation  is  deduced  from 
first  principles,  and  enables  the  performance  to  be  readily  pre- 
dicted when  the  dimensions  have  been  fixed  according  to  the 
ordinary  units  employed  in  this  country.  A  more  mathe- 
matical" treatment,  wliich  makes  provision  for  a  variation  in 
the  emissivity  follows;  it  is  analogous  to  Helmholtz's  equa- 
tion for  the  growth  and  decay  of  an  electric  current  in  an 
inductive  circuit.  It  is  suggested  that  a  definite  means  of 
increasing  the  duty  of  a  given  rheostat  would  be  to  corru- 
gate or  rib  the  surface  of  the  tank.] 

With  regard  to  larger  self-cooled  liquid  rheostats,  vitrified 
earthenware  pots  are  very  commonly  used  to  separate  the 
phases,  but  are  not  always  satisfactory  owing  to  breakage  due 
to  heatinu'  applied  to  the  inside  only,  or  to  heat  expansion 
against  the  clamping  of  a  rigid  watertight  joint.  A  certain 
amount  of  deterioration  is  caused,  in  addition,  by  chemical 
.iction  on  sfjnie  species  of  earthenware.  For  the  above  reasons, 
treated  wood  has  been  substituted  in  an  American  design. 

As  the  size  increases,  natural  cooling  of  the  starter  l)ecomes 
more  difficult,  since  the  heat  developed  is  proportional  to  the 
cube  of  a  given  dimension,  while  the  surface  is  only  propor- 
tional to  the  square.  For  regulators  and  controllers  which 
are  required  to  be  in  circuit  continuously,  unaided  cooling  is 
almoet  impossible,  except  for  the  smallest  capacities. 

Liquid  rheostats  for  increasing  the  slip  of  induction  motors 
have  been  in  use  for  quite  a  long  time,  primarily  in  connec- 
tion with  the  Ilgner  system,  but  it  is  t^oubtful  whether  their 
performancp  renders  them  preferable  to  a  permanently-con- 
nected resi.'-tTnce,  with  its  rontinual  heavy  waste  of  energy. 
The  principal  objections  to  the  present  design  of  rheostat  are  : 
(a)  I'tiTeliability,  chiellv  through  metallic  corrosion  and  the 
breakage  of  pots;  {!>)  nhipginhnesii  of  action.  If  there  is  any 
annre'^i-hle  delav.  r.p..  the  1  or  ^\  second  which  has  been 
met  with  in  practice,  the  full  peak  current,  at  least  in  the  case 
of  a  rolling-mill  load  with  its  very  rapid  acceleration,  will 
come  on  the  line  and  will  merelv  be  curtailed  in  duration  by 
the  operation  of  the  rheostat.    Thus  the  apparatus  will  have 


failed  to  justify  the  expenditure  incurred  in  its  installation  and 
maintenance. 

Spring  control,  preferably  by  the  extension  of  a  helical 
spruig  or  springs,  is  suggested.  Its  effect  upon  the  loading  of 
the  induction  motor  would  be  that  a  certain  fraction  of  the 
overload  would  be  taken  by  the  motor,  as  an  overload  is  neces- 
sary to  maintain  the  detiection  of  the  torque  motor.  Another 
method  of  realising  the  attainment  of  equilibrium  without 
delaying  its  inception  is  by  damping  the  movement  of  the 
dippers,  already  available  in  the  "  dash-pot  "  effect  of  nearly 
disk-shaped  dippers  moving  through  the  hquid  in  a  direction 
normal  to  their  faces.  Ihe  designer  will  have  to  choose  be- 
tween the  two  alternatives  described  above  and  a  combination 
of  both,  according  to  the  nature  of  the  problem.  For  example, 
it  would  be  fatal  to  throw  all  the  overload  upon  the  flywheel 
it  the  latter  were  not  large  enough  to  supply  the  whole  peak. 
The  usual  design  suffers  through  over-complication.  A  sUp- 
regulator  is  a  short-circuiting,  and  not  a  "  straight-through  " 
rheostat,  hence  there  is  no  need  for  the  phases  to  be  insulated 
from  one  another.  Thus  at  the  outset  the  porcelain  pots 
would  appear  unnecessary,  and  this  is  important  in  that  much 
unreliabifity  in  the  past  has  been  due  to  their  presence.  Their 
insulating  effect  is  neutralised  by  increasing  the  conductivity 
of  the  electrolyte,  with  the  result  that  corrosion  problems  are 
accentuated.  The  design  of  a  sUp-regulator  on  simpler  lines 
is  possible.  Such  a  rheostat  would  possess  three  or  more  fixed 
electrodes,  w-hich  by  themselves  would  interpose  the  full  shp- 
resistance.  A  single  moving  electrode  would  approach  them, 
and  would  reduce  the  resistance  to  a  practical  short-circuit. 

A  Continental  slip-regulator  does  not  contain  porcelain  pots, 
but  the  moving  electrodes  rotate,  and  the  torque  motor  is 
geared  to  the  rheostat  shaft  by  means  of  a  chain.  This  pat- 
tern is  designed  on  more  rational  principles,  as  it  does  not  in- 
corporate the  conflicting  and  troublesome  features  described 
above.  If  the  simplifications  indicated  are  carried  out.  inertia 
and  corrosion  are  reduced  and  immersed  insulators  obviated. 
Thus  the  principal  faults  can  be  practically  removed. 

One  or  two  examples  of  the  liquid  rheostat  present  unusual 
features,  or  incUcate  possibihties  of  extension  in  its  use.  An 
especially  interestmg  example  is  the  "  counter  cell  "  em- 
ployed in  connection  with  the  constant-potential  method  of 
charging  lead  batteries.  Use  is  made  of  lead-sulphuric  acid- 
lead  units,  m  which  the  lead  plates  are  not  "  formed  "  in 
any  way.  and  the  cells  simply  function  as  though  they  were 
lead  batteries  perpetually  undergoing  overcharge.  Each  one 
thus  interposes  a  constant  negative  potential,  and  decreases 
the  effective  charging  voltage  by  a  corresponding  amount. 

The  design  of  these  liquid  resistances,  as  far  as  spacing  and 
cuiTent  density  are  concerned,  m;/y  be  deduced  from  that  of 
the  lead  accumulator.  The  principle  underlying  their  use  is 
one  which  should  render  them  serviceable  in  other  branches 
of  work,  and  it  has  been  employed  by  the  author  for  con- 
tinuous and  unattended  work  in  connection  with  direct- 
current  organ-blowing  motors.  Its  function  is  to  start  and 
then  regulate  the  motor  in  such  a  way  that  the  level  of  the 
bellows  is  constant  whatever  the  demand  fo:  wind.  Its  opera- 
tion is  quite  automatic,  the  releasing  of  a  catch  being  alone 
required  to  put  the  apparatus  in  full  commission.  Tap  water 
alone  is  used  as  the  electrolyte,  artificial  cooling,  when  re- 
quired, being  brought  about  by  passing  automatically  »  small 
trickle  of  water  through  the  tank  when  the  outfit  is  m  use, 
an  expedient  which  also  keeps  the  electrolyte  clean.  The 
electrodes  were  of  sheet  lead,  in  the  form  of  a  lining  to  the 
wooden  tank,  and  a  short  cylinder  respectively.  The  depth 
of  water  was  from  4  to  6  in.  and  the  moving  electrode  :ust 
grazed  the  surface  when  the  bellows  were  full,  but  rested  on 
the  bottom  of  the  tank  w-hen  they  were  about  two-thiids 
empty.  The  outstanding  smoothness  of  acceleration  given  by 
the  liquid  rheostat  was  a  valuable  feature,  in  addition  to  the 
absence  of  arcing. 

By  employing  the  results  of  the  tests  and  calculations  des- 
cribed in  the  original  paixr,  it  is  possible  to  design  a 
hquid  rheostat  to  give  exactly  the  desired  performance,  and 
there  is  no  reason  why  advantage  should  not  be  taken  of  this 
to  render  the  apparatus  as  compact  and  inexpensive  as  the 
data  will  permit.  In  the  past,  extravagant  standards  have 
been  employed.  A  much  smaller  factor  of  safety  is  appro- 
priate with  liquid  than  with  solid  resistances,  a  point  of 
especial  importance  in  the  design  of  sell-cooled  apparatus.  A 
specification  permitting  a  working  range  of  120  deg.  F.  for 
certain  of  the  smaller  types  of  rheostats  would  be  justifiable, 
but.  if  the  present  standard  of  100  deg.  F.  is  adhered  to,  the 
designer  has  in  hand  a  considerable  margin  of  safety  to  pro- 
vide against  improper  use.  It  should  be  remembered  also  that 
the  starter  is  only  required  to  dissipate  an  average  of  about 
half  the  power  passing  through  it  during  the  period  of  start- 
ing. This  point  is  emphasised,  as  many  starters  have  been  de- 
signed in  the  past  on  the  assumption  that  they  absorbed  the 
whole  of  the  energy  at  starting. 

It  is  a  common  practice  to  require  wire  rheostats  to  effect 
an  endless  succession  of  periodic  starts.  This  method  of  rating 
is  not  appropriate  for  liquid  starters.  A  more  suitable  require- 
ment would  be  the  carrying  out  of  a  given  number  of  succes- 
sive starts,  followed  by  a  sufficient  interval  to  enable  the  liquid' 
to  return  to  practically  its  normal  temperature.  It  is  im- 
practicable to  compile  a  specification  to  satisfy  all  the  duties 
that  may  be  required  in  practice.  A  compromise  is  therefore! 
necessary,  and  it  would  be  unfair  to  expect  two  dissimilar 
appliances  to  comply  with  exactly  the  same  conditions. 
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No  motor  for  which  a  liquid  starter  is  used  is  ordinarily 
started  up  every  1-5  minutes  or  so  throughout  the  day.  If  it 
were  required  to  do  so  habitually,  either  au  artiticially-cooled 
liquid  starter,  or  one  designed  for  a  larger  capacity,  or  a  sohd 
pattern  of  rheostat,  should  bo  employed.  At  the  worst,  no- 
thing more  serious  can  happen  than  a  slight  amount  of  boiling 
near  the  conclusion  of  the  later  operations. 

The  author  has  endeavoured  to  show  that  the  liquid  rheostat 
is  readily  capable  of  mathematical  design,  enabling  its  per- 
formance to  be  exactly  predetermined.  It  is  his  contention 
that  advantage  should  be  taken  of  this  fact  to  fix  the  dimen- 
sions in  close  correspondence  with  the  desired  result,  a  reason- 
able mnrgin  only  being  allowed  for  contingencies. 


Discussion. 

Mr.  J.  Anderson  said  the  paper  was  useful  on  account  ol  the 
new  data  brought  forward,  but  in  practice  the  ideal  was  far 
from  being  realised.  Rider's  tests  assumed  it  was  necessary 
to  have  au  open  position  at  "  off  "  by  withdrawing  the 
dippers,  but  that  seemed  the  worst  way  to  use  a  liquid  starter ; 
it  was  simply  asking  for  trouble,  and  liquid  starters  should 
always  be  mterlocked  with  the  breaker  to  ensure  opening  the 
circuit  with  the  breaker  and  closing  the  circuit  with  the 
dippers  in  the  right  position  for  the  desired  initial  current. 
Even  interlocking  was  not  a  cure,  as  the  level  of  the  liquid 
might  be  allowed  to  fall  too  low,  and  as  the  dippers  and 
solution  required  changing  from  time  to  time  by  the  atten- 
dant, there  could  be  no  guarantee  that  they  were  not 
altered  on  site  and  the  starter  overloaded  or  the  motor  unduly 
stressed.  The  author's  tests  showing  little  corrosion  with  25- 
cycle  supply  did  not  agree  with  a  te«t  made  some  two  or 
three  years  ago  by  the  speaker.  A  resistance  element  consist- 
ing of  a  porcelain  cylinder  wound  with  alloy  resistance  w-ire 
about  No.  20  gauge  was  immersed  in  Birmingham  tap  water, 
and  aher  a  •2.3<ycle  current  had  been  passed  through  it  for 
two  hours  the  wire  had  rotted  through  and  broken  the  cu'cuit; 
speaking  from  memory,  the  potential  between  the  ends  of 
the  cylinders  was  KHJ  volts.  I'he  d.c.  corrosion  was  generally 
heavy,  and  the  average  life  of  cast-iron  electrodes  in  haulages 
was  not  more  than  six  months  so  that  a  starter  in  frequent 
use  must  have  ample  facilities  tor  changing  the  electrodes  and 
the  solution  and  clearing  out  sludge.  Total  enclosure  to  meet 
the  Mining  Rules  was  not  easy  with  small  horse-powers.  The 
decrease  of  resistance  with  temperature  must  be  troublesome 
and  fatal  to  exact  work.  A  soda  solution  did  not  freeze 
easily,  but  the  possibility  must  be  remembered  if  the  starter 
was  in  an  exposed  position.  The  author  rightly  referred  to 
the  iniquities  of  standard  specifications,  and  it  was  a  criminal 
waste  of  material  to  try  to  dissipate  energy  with  a  temperature 
rise  of  100  deg.  F.,  and  to  throw  away  the  possibility  of 
utihsing  the  latent  heat  of  the  steam  generated  by  short-rated 
starters. 

Mr.  H.  C.  Fox  said  the  fact  that  the  tests  did  not  establish 
that  with  alternating  current  of  any  periodicity  electrolytic 
action  w-as  negligible  was  of  importance  when  the  rheostat 
was  in  series  \Yith  the  rotor  circuit  of  a  hghtly  loaded  induc- 
tion motor.  In  such  a  case  the  frequency  was  of  the  order 
of  one  or  two  cycles  per  second  unle.s3  the  resistance  value 
was  very  high,  and  in  such  circumstances  a  certain  amount  of 
electrolytic  action  might  be  anticipated  as  d.c.  conditions  were 
being  approached.  The  author  had  assumed  that  the  average 
h.p.  dissipated  during  starting  was  50  per  cent,  of  the  con- 
tinuous h.p.  of  the  motor  when  taking  a  current  equal  to  that 
passed  dirring  the  starting  period.  Since  the  resistance-time 
cxirve  must  be  parabolic  if  the  current  was  to  remain  constant 
during  starting,  it  followed  that  the  h.p.  to  be  dissipated 
must  be  66  per  cent.,  not  50  per  cent.  That,  of  course,  meant 
that  the  starter  for  a  given  motor  would  have  to  be  33  per 
cent,  larger  than  the  author's  figures  would  give.  The  in- 
creased rating  that  would  be  obtained  by  ribbing  the  tank 
would  not  be  worth  the  trouble ;  ribbing  had  much  less  effect 
than  was  commonly  supposed. 

Mr.  C.  SuTTOx  said  that  the  paper  would  have  served  a  very 
Useful  purpose  if  it  convinced  users  that  the  liquid  rheostat 
tvas  ii  permanent  article  instead  of  only  being  of  use  in  a  test 
room.  The  author's  principal  criticisms  of  the  stationary 
electrode  type  of  rheostat  .seemed  to  be  (1)  a  large  pump  wa.s 
required  to  fill  the  electrode  tanks  quickly  when  a  high  rate 
bf  acceleration  was  required,  and  (2)  mechanical  force  wa.s 
required  to  operate  the  weirs.  The  speaker's  tests  of  two 
.reiedstances  coupled  together,  one  pump  supjilying  the  electro- 
lyte for  both  and  one  hand  wheel  operating  all  the  weirs. 
snowed  that  the  pumj)  took  2  h.p..  and  filled  the  electrode 
chambers  in  less  than  ten  seconds — less  than  one  jior  cent,  of 
|the  continuous  capacity  of  the  rheostat.  The  handwheel 
•rtperating  the  weirs  was  also  coupled  to  a  shunt  regulator  on 
TOP  switchboard,  and  no  appreciable  power  was  required  to 
turn  the.  handwheel.  Stated  shortly,  the  advantages  seemed 
fo  be  :  1.  Compactness.  2.  Ease  of  working  and  small  raov- 
TOg  parts.  3.  Flexibility;  the  .shape  of  the  resistance  curve 
Conld  be  varied  over  a  wide  range.  4.  Ease  of  renewals;  any 
electrode  could  be  replaced  in  a  few  seconds.  5.  Efficient 
cooling;  all  electrolyte  caii-e  into  direct  contact  with  the  cool- 
ing pipes  and  at  a  high  speed.  6.  The  cooling  pipes  were 
straight  and  could  be  withdrawn  very  easily.  7,  The 
apparatus  was  totally  enclosed,  with  the  exception  of  a  vent 
Pipf. 

Mr.  B.  A.   M.   BoTCE  had  figures  which  showed  that  the 


standard  type  of  Uquid  rheostat  was  a  reliable  piece  of 
aiiparatus.  The  company  he  was  connected  with  had  supplied 
to  one  client  262  starters  during  the  last  seven  years,  during 
which  time  the  spare  parts  ordered  had  been  four  sets  of  con- 
tacts and  nine  sets  of  dippers.  .Assuming  the  whole  of  the 
262  starters  to  have  been  in  use  for  thiee  years,  gave  a  total 
of  766  starter-years,  and  the  spares  would  be  st-ated  as  0.51 
sets  of  contract's  per  100  starter-years,  and  1.15  sets  of  dippers 
per  100  starter-years.  With  regard  to  current  density  in  the 
electrodes,  it  should  be  borne  in  mind  that  the  density  given 
in  pocket  books  with  full  immersion  would  most  likely  be 
exceeded  considerably  when  the  electrodes  were  only  partially 
immersed.  He  thought  there  was  a  critical  frequency  be- 
tween 25  and  40  cycles,  and  that  below  that  critical  point  the 
efl'ects  of  alternating  and  direct  current  were  similar. 

Prof.  \Y.  Cr.\mp  referred  to  the  use  of  "  plain  water  " — a 
very  hazy  term,  as  water  in  different  localities  varied  widely 
in  its  behaviour  as  au  electrolyte.  He  did  not  agree  that  the 
author's  fig.  4  proved  the  absence  of  the  "  surface  effect," 
but  merely  that  in  a.c.  circuits  the  surface  effects  neutralised 
one  another ;  the  line  did  not  pass  through  zero  as  it 
undoubtedly  should  if  all  surface  effects  were  absent. 
Throughout  the  paper  the  bases  for  the  calculation  of  the 
surface  densities  were  unsatisfactory,  for  the  protection  of  the 
backs  of  the  plates  with  insulation  did  not  mean  that  there 
would  be  no  current  therefrom. 

Mr.  T.  Simmons,  in  a  communication,  did  not  consider  hquid 
rheostats  very  adaptable  for  controlling  motors  driving  main 
and  tail  drum  haulages  where  the  stops  and  starts  were  very 
frequent.  He  had  in  mind  a  30-h.p.  haulage  set  working 
underground ;  the  interval  between  each  start  would  not  be 
more  than  from  four  to  five  minutes,  and  the  motor  had  to 
start  up  with  full  load  torque.  Under  those  conditions  the 
electrolyte  evaporated  rather  quickly,  and  one  could  not  de- 
pend upon  a  motor  attendant  to  fill  the  container  with  electro- 
lyte of  the  correct  strength.  That  was  where  the  trouble  com- 
menced. Where  Rule  132  of  the  Electricity  in  Mines  Regula- 
tions was  in  force,  it  would  be  impossible  to  comply  with  it  by 
using  a  liquid  rheostat.  ^Yhen  the  electrodes  made  or  broke 
contact  with  the  electrolyte,  a  spark  was  always  present.  Was 
there  any  reason  why  the  electrodes  should  leave  the  electro- 
lyte? Some  wire-wound  rotor  starters  were  designed  so  that 
the  motor  started  up  when  the  line  switch  was  closed — a 
design  which  might  be  applied  to  liquid  starters.  To  stop  the 
motor  it  was  only  necessary  to  open  the  line  switch,  but  pro- 
vision would  have  to  be  made  to  interlock  the  main  switch 
with  the  starter,  so  thnt  the  line  switch  could  not  be  closed 
with  the  starter  in  the  "  full  on  "  position. 
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(^Continued  from  page  602.) 

Spark  Intensification.— The  second  report.  No.  17.  August. 
1917  (I.C.E.  135).  is  by  Dr.  G.  E.  Bairsto,  and  was  presented 
bv  the  superintendent  of  the  Royal  .Aircraft  Factory ;  it  is 
concerned  with  the  intensification  of  the  spark  of  a  defective 
^park  plug  by  the  use  of  an  additional  spark  gap  in  series  with 
the  plug. 

The  presence  of  oil  on  spark  plug  points  may  produce  two 
effects:  It  may  (1)  cling  to  the  sparking  points  and  insulate 
the  gap,  thereby  causing  misfiring ;  (2)  become  carbonised  and 
deposited  on  the    surface  of      the    insulatioiK    causing    short- 


PlG.  2. 

circuiting  of  the  current  across  the  insulation  instead  of 
across  the  spark  points.  Tlio  use  of  an  additional  spark  gap 
in  series  with  the  plug  has  been  advocated  as  a  means  of 
preventing  this  misfiring,  and  the  following  tests  were  made 
to  dct<'rmine  the  precise  effect  of  the  additional  pap. 

A  number  of  defective  plugs  were  tested  under  air  pressure 
with  an  adjustable  air  gap  (i  in.  balls)  in  series.  The  air 
pressure  wa6  varied  and  the  series  gap  adjusted  to  give  regular 
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firing  (if  possible)  on  the  plug  points.  A  Bosch  hand  starter 
driven  at  a  constant  speed  of  1,'300  r.p.m.  was  used  as  the 
source  of  h.p.  curront. 

The  result^  indicated  that  the  spark  gap  necessary  for 
regular  tirinL  .<  Nory  variable  and  depends  very  much  on  the 
value  ot  til.  .11!  pressure  and  on  the  magnitude  of  the  gap 
between  the  sparking  plug  points.  Pig.  2  shows  graphically 
the  results  lor  three  different  plugs.  The  external  spark  gap 
for  regular  tiring  increa.'^es  with  increase  of  pressure,  and  is 
largest  in  the  case  where  the  spark  plug  gap  is  largest.  The 
spark  gaps  given  above  are  the  minimum  ones  to  just  create 
regular  firing.  Actually  the  plug  will  give  regular  firing  with 
still  larger  external  gaps.  This  is  illustrated  by  fig.  3.  There 
is  an  upper  hmit,  however,  beyond  which,  if  the  gap  is  opened 
up  any  more,  misfiring  begins  to  take  place. 

During  tests  on  new  plugs,  the  surface  insulation  of  which 
had  been  artificially  carbonised,  it  was  shown  that  it  is  much 
easier  to  produce  a  coniinuuus  conducting  layer  on  a  mica 
plug  with  Its  rough  surface  than  on  the  smoother  surface 
of  a  porcelain  plug.  With  regard  to  tests  on  new  plugs 
shunted  with  an  artificial  leak,  the  general  nature  ot  the 
curves  of  the  results  obtained  from  three  liifferont  plugs, 
each  shunted  with  a  water  resist.ince  of  lO.OlK)  uliiiis.  is  similar 
to  that  of  the  curves  in  fig.  '2.  i.e.,  the  higher  the  air  pressure, 
the  larger  is  the  external  gap  necessary  for  regular  firing. 
and  also  the  plug  with  the  widest  gap  requires  the  largest 
external  gap.  There  is  one  point  of  difference,  however;  at 
low  pre.ssures  the  external  gap  becomes  practically  constant, 
whereas  in  fig.  2  it  rapidly  decreases  to  practically  nothing. 
This  would  seem  to  be  explained  by  the  surface  resistance  of 
the  carbonised  insulation  differing  considerably  with  the  vary- 
ing conditions  of  voltage  and  current.  Attempts  were  made 
to  measure  the  resistance  of  a  hot  carbonised  plug  by  means 
of  an  ordinary  Wheatstone  bridge,  but  in  every  case  it  was  of 
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Pig.  3. 

the  order  of  1 — 10  megohms,  which  is  too  high  to  have  much 
effect  on  the  firmg  of  the  plug.  When  under  a  very  high 
voltage  it  undoubtedly  falls  to  a  much  smaller  figure  owing 
to  minute  arcing  from  particle  to  particle. 

In  another  set  of  mea.surements  a  given  plug  (gap=  0.17  mm.) 
was  shunted  with  various  resistances  from  1.000  to  1,000,000 
ohms,  the  higher  one  being  obtained  by  means  of  a  graphite 
resistance  made  with  a  soft  carbon  pencil  line  and  the  lower 
one  by  means  of  a  water  resistance.  The  external  gap  was 
plotted  to  air  pressure,  and  it  was  shown  that  for  any  given 
resistance  the  external  gap  requisite  for  regular  firing  in- 
creases with  the  pressure.  At  any  given  pressure  the  gap 
rapidly  increa.ses  as  the  leakage  increases.  When  the  leakage 
is  very  great,  however,  the  firing  becomes  irregular  again. 

In  explanation  of  these  effects,  it  must  be  understood  that 
the  total  energy  of  the  transient  wave  of  electromotive  force 
which  fires  the  plug  is  very  limited  in  amount,  and  if  the 
plug  IS  li'aky  in  the  electrical  seu.'se.  the  e.m.f.  at  the  points 
may  never  reach  a  value  sufficiently  high  to  spark  across 
them.  Inserting  another  spark-gaj)  in  series  with  the  plug 
prevents  this  leakage,  and  the  secondary  is  enabled  to  build 
up  the  e  in.f .  necessary  for  disruption.  The  length  of  this 
must  be  large  enough  for  the  plug  points  to  reach  the  requisite 
potential  before  the  spark  in  the  external  gap  has  passed, 
because  when  once  the  external  spark  has  passed,  the  gap 
becomes  practically  a  conductor.  The  way  in  which  the  total 
e.m.f.  divides  up  between  the  two  gaps  will  be  a  function 
of  the  capacities  between  thi»  two  gaps  and  of  the  capacities 
to  earth  of  the  different  Sides  of  the  gap  and  also  of  the 
resistance  shunting  the  plug. 

I  run. ISC  of  air  pressure  or  lengtli  of  spark-plug  gap  means 
%  greater  e.m.f.  necessary  at  the  plug  r>"ints  and  therefore  a 
larger  external  gap.  It  has  been  pointed  out  that  the  external 
spark  gap  ensures  the  plug  points  reaching  the  necessary 
potential  for  breakdown,  but  it  requires  a  certain  time  interval 
even  then  for  the  spark  to  take  place,  so  that  during  that 
interval  it  is  quite  pi;psible  for  the  e.m.f.  to  fall  (via  the  leak) 
t)efore  the  spark  has  passed.  Hence  if  the  leak  is  large  we 
need  a  bigger  e.m  f.  across  the  plug  points  than  if  it  were 
not  leaky,  and  this  in  turn  requires  a  larger  external  gap. 
So  at  a  constant  pressure,  the  necessary  external  gap  increases 
with  the  leakage. 

Another  factor  is  high-frequency  currents  that  are  aet  up 
when  the  spark  takes  place  in  the  local  circuit  composed  of 
the  plug,  external  gap.  and  cable.  The  precise  effect  of 
these  currenta  depends  upon  the  capacity  and  inductance  con- 
rtaots  of  the  various  parts  of  the  circuit,  and  in  one  cas*  that 


arose  during  the  tests  very  peculiar  results  were  obtained 
which  could  only  be  explained  by  the  presence  of  these  oscil- 
lating currents.  It  was  found  that  there  was  a  particular 
range  of  resistance  shunting  the  plug  for  which  the  external 
gap  was  a  maxinunn,  and  above  and  lichuc  this  resistance  the 
yap  decrea.sed.  The  matter  could  not  be  studied  any  further, 
as  the  committee  had  no  wavemeter  for  recording  these  high- 
frequency   currents. 

Enyiiie  Starting .~\  third  report.  No.  3,  April,  1917  (I.C.E. 
73),  was  presented  by  the  supermtendent  of  the  Royal  Air- 
cralt  Factory.  rhi>  points  out  that  owing  to  the  greatly  in- 
creasing size  of  the  engines  used  for  aircraft,  the  present 
generally  used  method  of  startmg  the  engine  by  means  of 
turning  the  airscre^v  is  inefficient,  and  it  is  imperative  that 
some  mechanical  means  of  starting  be  developed. 

With  the  medium-power  engine  (lUO-loO  h.p.)  a  fairly  easy 
start  can  be  obtained  by  means  of  the  magneto  hand  starter, 
l>nn-nlcd  the  ci/lindcis  inc  fir.it  cliargcd  with  an  e.cplosivc 
mixtitre.  It  is  the  uncertainty  of  the  latter  requirement  which 
is  responsible  for  most  of  the  failures  to  start  which  have 
been  experienced. 

Some  tests  were  made  with  coal  gas  on  a  R.A.P.4  engine 
fitted  with  a  light  flywheel,  and  it  was  found  possible  to  start 
the  engine  on  [lie  starting  magneto  without  swinging  the 
propeller,  and  run  on  coal  gas  alone.  However,  it  was  not 
found  possible  to  start  a  •250-h.p.  Rolls  Royce  engine  by  the 
same  luethud.  and  it  was  considered  that  the  results  were 
sufficiently  conclusive  to  condemn  this  nietliod  of  starting. 

Starting  an  engine  by  compressed  air  would  appear  to  be 
the  most  satisfactory  method  to  be  adopted,  and  a  complete 
starting  unit  could  be  fitted  to  any  aeronautical  engine  up  to 
300  h.p.  at  a  total  weight  not  exceeding  10  lb.  including  the 
distributor,  pipes,  and  adaptors  for  cylinders,  but  not  the  air 
reservoir.  Coiiipres.sed  air  starting  is  in  fairly  general  u.se 
in   naval  aeroplanes. 

Electrical  starting  is  not  possible  owing  to  the  excessive 
weight  of  the  plant  required.  Messrs.  0.  .\.  Vandervell  and 
Co.  have  designed  a  power  unit  which  will  turn  a  120-h.p. 
Beardmore  engine  at  156  r.p.m.  for  two  minutes.  Although 
this  unit  weighs  84  lb.,  it  is  considered  to  be  very  light  for 
the  work  required. 

Although  it  is  considered  that  a  satisfactory  method  of 
starting  an  engine  by  means  of  explosive  cartridges  could  be 
evolved,  it  is  probable  that  the  resulting  weight,  owing  to 
the  need  for  large  area  pipes  and  distributing  valves,  would 
be  excessive. 

{To  he  eiinthiiwil.) 


THE     FARADAY     SOCIETY. 


Catalysis  and  Theories  of  Che.mical  Action. 


The  meeting  of  the  Paraday  Society  held  on  September  Jtith 
was  devoted  to  the  discussion  of  the  above  subject.  'The 
Society  was  fortunate  in  securing  the  presence  of  Prof.  Jean 
Peruix,  of  Paris,  and  Dr.  Irvine  Langmuiu,  the  distinguished 
chief  research  chemist  of  the  General  Electric  Co.  of  -VLierica, 
to  take  prominent  parts  in  the  proceedings,  which  were  held 
in  the  hall  of  the  Institution  of  Electrical  Engineers,  and 
attended  by  a  large  audience. 

The  subject  under  discu.ssion  naturally  divided  itself  into 
two  sections.  The  first,  v\hiih  occupied  the  afternoon  ses„ion. 
was  concerned  with  catalysis  in  homogeneous  media — tho.se 
consisting  ol  one-phase,  such  as  solutions  or  gase.s — and  it 
prailically  aniountfd  to  a  full-dress  debate  on  the  radiation 
hyi)othe.sis  of  chemical  actions,  first  put  forward  by  Prof. 
I'EiiiiiN,  and  applied  to  iuchule  catalytic  action  by  Prof. 
W.  C.  McC.  Lewis,  who  also  took  a  pidiiiinent  part  in  the 
di.scussions. 

When  a  uniinolecular  chemical  reaction  takes  place,  for 
example,  the  conversion  of  ozone  into  oxygen,  it  is  generally 
agreed  that  the  reaction  is  started  by  certain  active  molecules. 
In  the  cas<^  of  a  catalytic  action,  it  may  be  that  one  or  other 
of  the  "  intermediate  "  com(iouiids  formed  (if  such  arc  formed) 
acts  as  the  activating  agent.  In  any  ca.se  the  law  of  ma-ss 
action  so  fruitful  in  explaining  most  cases  of  chemical  kinetics 
is  found  not  to  be  applicable  here,  and  the  question  arises, 
whence  comes  the  energy  which  "  activat«^s  "  these  active 
molecules,  and  how  is  it  communicated  to  the  reactant  unit? 
The  riidiation  theory  jiostulates  the  internal  energy  of  the 
.system,  operating  through  radiation,  to  be  the  source  of  this 
activating  energy,  and  its  o|)era.tion  is  explained  and  rendered 
quantitative  by  applying  the  conceptions  of  the  quantum 
theory  of  radiation,  which  it  will  be  remembered  conceives 
molecular  or  atomic  radiation  to  be  emitted  not  continuously 
liiit  intermittently  in  definite  units  of  energy  called  quanta. 
'Tliis  conception  introduces  into  the  law  of  mass  action  an 
exixinential  expression  containing  a  term  E  which  is  energy 
(if  activation  per  gram-molecule  characteristic  ot  the  reaction, 
and  from  which,  if  known  numerically  by  experiment,  the 
particular  active  wave  length  concerned  can  be  calculated. 
We  cannot  here  pursue  this  side  of  the  subject  in  detail; 
suffice  it  to  eay  that  in  their  full  papers  Profs.  Perrin  and 
Lewis  brought  forward  many  examples  where  applications  of 
the  theory  gave  satisfactory  numerical  results.    Nevertheless, 
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in  the  absence,  at  present,  of  crucinl  experimental  evidence, 
the  theory  waa  suhjected  to  some  damaging  criticism.  esiR^ciiiUy 
liy  Dr.  Langmuik,  who  regarded  the  exponential  Unia  in  the 
amended  law  of  mass  action  referred  to  above,  not  an  testUying 
to  radiation  being  the  cause  of  chemical  reaction.s,  but  merely 
a.s  the  conse(iiience  of  what  both  of  these  have  in  common — 
namely,  the  cpiautum.  The  supporters  of  the  theory,  on  the 
other  hand,  emphasised  the  fatt  that  it  is,  after  all,  only  an 
extension  of  photochemical  action,  the  existence  of  which 
none  can  doubt.  Much  other  more  detiiiled  criticism  was 
put  forward  by  Prof.  P.  A.  Linuumann,  among  others,  which 
was  only  met  by  ad  lioc  modifications  of  the  original  concep- 
tion, and  to  a  non-chemical  outside  observer  the  strong  im- 
pression remained  that  while  the  theory  has  possibilities  yet 
to  be  developed,  and  is  likely  to  be  fruitful  in  suggesting  further 
cxpernnentul  research,  it  cannot  at  present  be  accepted  in 
any  but  a  very  tentative  sense. 

The  evening  discussion,  opened  in  brilliant  fashion  by  Dr. 
I.ANGMDIR,  dealt  with  heterogeneous  reactions  and  notably 
with  surface  catalytic  actions  which  play  so  important  a  part 
in  numerous  industrial  chemical  processes.  It  was  pointed 
(lilt  by  Prof.  W.  A.  Bonr  that  the  conceptions  later  developed 
in  fuller  detail  by  Dr.  Langmuir  were  put  forward  by  him 
independently  long  ago  as  a  result  of  his  well-known  researches 
on  surface  cximbustion  in  its  application  to  the  more  economical 
firing  of  boilers.  The  essential  features  of  the  way  in  which 
Or.  liangmuir  pictures  gas  reactions  on  a  surface  which  acts 
as  catalytist — for  example,  the  combination  of  hydrogen  and 
oxygen  or  the  oxidation  of  CO  to  CO,  on  a  platinum  surface — 
are  :  (1)  The  existence  of  very  stable  absorbed  films  on  solid 
surfaces;  and  (2)  the  supposition  that  such  films  may  consist 
of  a  monomolecular  laucr.  Considerable  evidence  as  to  the 
existence  of  stable  films  was  marshalled  by  Dr.  Langmuir; 
principally  from  the  example  of  the  oxygen  film  on  tungsten, 
but  a  similar  stable  oxygen  film  can  also  fonu  on  carbon, 
while  carbon  monoxide,  hydrogen,  cyanogen,  hydrogen 
Bulphide,  phosphine,  and  arsine  form  films  on  platinum.  In- 
deed, all  substances  that  have  a  poi.soning  effect  on  catalytic 
surfaces  probably  form  films  of  this  kind. 

These  films  are  imagined  to  be  oriented  molecules  in  chemical 
combination  with  the  .surface — hence  their  stability.  Primary 
valencies  are  involved  in  their  formation.  Thus,  in  the  case 
of  CO  on  platinum,  the  carbon  atom  is  directly  attached  to  the 


platinum,  the  oxygen  jnojecting  from  the  surface  above  the 
carbon.  The  surface  of  a  catalyst  may  be  looked  upon  as 
consisting  of  a  kind  of  chess  iioard  in  which  some  ol  the 
spaces  are  vacant,  and  others  filled  with  atoms  or  molecules. 
Some  of  the.se  are  .so  firmly  attached  that  they  evap<jrate  very 
fclovvly;  others  leave  the  surface  from  time  to  time,  and  the 
vacant  spaces  formed  arc  filled  by  other  molecules  which 
.strike  and  condense  on  the  surface,  if  a  film  is  formed  that 
evaporates  very  slowly,  the  surface  is  no  longer  available  for 
further  condensations — the  catalyst  has,  in  fact,  been 
"  poisoned."  It  is  clear  that  in  some  cases  the  adsorbed 
lilnis  will  be  extremely  reactive,  while  in  other  cases  tliey 
may  be  inert  U>  outside  influences,  for  the  condensation  of 
the  gas  molecules  involves  a  rearrangement  of  their  electrons, 
and  the  chemical  properties  may  be  completely  modified. 
Thus  oxygen  adsorbed  on  i)latinum  reacts  readily  with  hydro- 
gen or  CO,  while  oxygen  on  tungsten  or  C(;  on  platinum  show 
little  tendency  to  react  with  gases  brought  into  contact  with 
their  surfaces,  in  many  cases,  especially  where  the  molecules 
adsorbed  are  large  (as  they  are.  to  (juote  an  analogous  example, 
in  the  case  of  lubricating  oils)  the  orientation  of  the  molecu]e« 
on  the  surface  is  a  vital  factor  in  determining  the  activity 
iif  the  surface  towards  reacting  gases.  The  "  activation  "  of  it 
c'atalytic  surface  is  similarly  pictured  as  due  to  a  geometrical 
rearrangement  of  the  surface  of  the  atoms  due  to  the  activat- 
ing agent. 

In  a  second  paper  Dr.  Langmuir  developed  at  length  liis 
theory  of  the  mechanism  of  catalvtic  action  as  applied  to  the 
reactions  2  CO  -I-  O,  =  2  CO,  and  2  H,  -f  O  =2  H,,0.  In  the 
former  case  the  experimental  results  lead  to  the  view  that 
every  oxygen  atom  which  strikes  a  clean  platinum  surface 
conden.ses  in  the  lorm  of  single  atoms  and  combines  firmly  with 
.separate  platinum  atoms,  and  even  at  L500  deg.  (absolute) 
no  oxygen  evaporates.  These  adsorbed  oxygen  atoms  are, 
however,  very  active  and  combine  readily  with  every  GO  mole- 
cule striking  the  surface  to  form  CO,.  On  the  other  hand. 
CO  molecules  striking  the  platinum  surface  itself  are  not  so 
firmly  held  (they  evaporate  at  500  deg.),  and  because  of  their 
orientation  axe  inert  towards  oxygen.  The  second  reaction 
is  pictured  on  similar  lines,  and  altogether  the  atomic'  con- 
ception put  forward  is  greatly  helpful  in  getting  towards  an 
under.standing  of  the  for  long  my.sterious  phenomena  com- 
prised in   the   word  catalysis. 


NEW    ELECTRICAL    DEVICES,     FITTINGS,    AND     PLANT. 

Beadert  are  invited  to  submit  particulars  oj  new  or  improved,  devices  and  apparatus,  which  will  be  published 
if  considered  of  sufficient  interest. 


Wear  of  Bearings   Alarm    Device. 

Thf,  .^rmatore  Winding  Co.,  Ltd.,  of  44a,  Bolton  Street, 
Bury,  Lanes.,  has  developed  a  new  device  for  giving  warning 
when  a  bearing  is  worn  to  an  undue  extent,  .so  that  the 
disastrous  con.sequences  of  letting  it  go  too  far  may  be  avoided. 
The  essence  of  the  device,  which  is  illu-strated  herewith,   is 


Housififf 


V^  Sir  itch 
Lamp 


or  Jbitih  ~ 


Jesh'n^  Sirifc/i 


FlO.     L— SliCTION     01''     WOUN-BEARING    INDICATOR,     IN    POSITION. 


to  insert  in  the  bottom  of  the  housing  a  wire,  of  which  the 
•nd  ii  covered  with  a  thin  insulating  cap.  As  the  bnrhing 
wears  down,  this  cap  wears  down  too,  until  eventually  tbe 
wire  makes  contact  with  the  journal  and  a  local  circuit  ia 


closed,  lighting  a  lamp,  ringing  a  bell,  or,  if  desired,  actuat- 
ing an  automatic  cut-out  which  stops  the  machine.  The 
device  is  very  easily  installed,  being  in.serted  in  a  hole, 
drilled  and  tapped,  in  the  bottom  of  the  bearing  housing  as 
shown  in  fig.  1;  where  this  plan  is  not  feasible,  it  can  ec|ualfy 
well  be  fitted  externally,  being  supported  by  a  bracket  under 
the  shaft.  The  thickness  of  the  insulating  cap  determines  the 
minimum  wear  allowed  before  the  alarm  is  given:  any  greater 
allowance  can  be  made  by  .screwing  the  stem  up  until  the  cap 
touches  the  shaft,  and  then  withdrawing  it  to  a  distance  in- 
dicated by  a  pointer  over  a  scale  graduated  in  mils.  In  any 
case  where  a  stoppage  would  entail  serious  consequences,  the 
device  offers  a  simple  safeguard. 

The  "  Universal  "  Electric  Toaster. 

.V  new  toaster,  recently  placed  on  the  market  bv  Messrs. 
L.  G.  Hawkins  &  Co.,  116,  Charing  Cross  Road,  W.C.2,  pos- 
sesses the  .special  feature  of  permitting  the  bread  to  be  re- 
versed without  handling.    This  is  accomplished  by  so  hinging 


FiQ.  '2.— The  Universal  Electric  Toastlr. 


the  two  bread  racks  that  they  may  be  swung  round  to  either 
side.  The  loading  of  the  toaster  is  340  W,  it  weighs  3  lb. 
with  packing,  and  its  height  is  7  in.  The  appliance  is  nickel- 
plated. 
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X   Direct    Working   Telegraph    Sounder. 

The  moving  part  oi"  an  ordinary  telegraph  sounder  consists 
of  a  lever  which  c;irries  an  iron  armature  and  a  milled  head 
adjustmg  screw,  the  whole  being  of  considerable  weight,  and 
owing  to  the  lever  being  pivoted  near  one  end,  and  the  arma- 
ture and  milled  head  screw  being  fixed  at  some  distance  from 
the  pivot,  the  moment  of  inertia  is  very  large.  In  the 
diaphragm  sounder  (lij^s.  3  and  4),  made  by  tihe  Ixdia- 
RruDER.  Gutta-Pkrch.\  .^.nd  TELt;Gi!.\PH  Works  Co.,  Ltd.,  <he 
tiled  part  consists  of  two  electromagnets  placed  side  by  side, 
whilst  the  movable  part  is  constituted  of  two  soft-iron  arma- 
tures attached  to  a  spindle  pivoted  at  both  ends  and  carrying 
in  addition  a  projecting  arm.  The  armatures  are  polarised 
by  a  fixed  permanent  magnet  and  play  between  the  poles  of 
the  electromagnets,  the  whole  arrangement  being,  therefore, 
both  mechanically  and  magnetically,  very  similar  to  the  well- 
known  Post  Office  standard  relay,  the  projecting  arm  corre- 
sponding to  the  tongue  of  the  relay.  This  arm  carries  a  steel 
head  and  constitutes  a  hammer  which  plays  between  the 
two  limbs  of  a  fork,  striking  first  one  and  then  the  other 
under  the  iathicnce  of  the  line  currents  in  the  electromagnets. 


ELECTRICAL     NOTES     FROM     INDIA. 


Figs.  3  and  4.— .^  Direct-wohking  TELKunArH  Sou: 

The  fork  forms  the  lower  end  of  a  light  lever  which  is  pivoted 
on  a  knife  edge  near  its  centre,  the  upper  end  of  the  levcn 
being  attached  to  the  centre  of  a  metallic  diaphragm  tightly 
clamped  by  its  edges  in  a  sound  box.  The  blows  of  the  ham- 
mer on  the  fork  are  thus  transmitted  to  the  diaphragm  and 
this  produces  the  sounds.  The  moving  part  of  the  new 
sounder  has  only  about  one-eighth  the  weight  of  the  corre- 
sponding part  of  the  ordinary  sounder,  and  due  to  this,  and  to 
a  better  disposition  of  the  moving  parts  around  the  pivot,  the 
moment  of  inertia  is  less  than  one-fiftieth.  In  the  sounder. 
as  usually  supplied,  the  adjustment  is  such  that  the  500-f5OO 
ohm  instrument  will  work  well  at  full  key  speed  with  about 
3  milliamperes  and  upwards;  or,  when  neutrally  adjusted,  it 
will  work  double  current  with  from  1  to  30  milliamperes  and 
upwards  without  alteration.  Direct  working  without  relays 
IS.  therefore,  possible  over  long  lines  with  comparatively  small 
battery  power.  It  also  acts  well  with  short  discharges"  and  is 
-consequently  suitable  for  working  with  condensers  or  indue 
tion  coils. 

Ad  Electric   Glossing   Iron. 
■  Attempts  to  produce  a  glo.ssing  iron  for  finishing  off  boots 
and  other  leather  goods  have  usually  resulted  in  an  appliance 
much  too  heavy  for  use  for  any  length  of  time.    A  glossing 
iron    (fig.  H)  recently   put  on   the  market  by  Electric  Fires" 


(By  Our  Special  Correspondent.) 

The  Prince's  Visit — H.R.H.  the  Prince  of  Wales  arrived 
m  Bombay  Harbour  this  morning  (November  17th)  on  board 
II. M.S.  Renown,  and  the  city  is  en  fete  in  consequence. 
The  streets  forming  the  processional  route  have  been  gaily 
decorated,  and  most  of  the  larger  buildings  and  Government 
ollices,  &c.,  have  been  illuminated  externally. 

The  contours  of  towers,  minarets,  domes  and  cupolas  have 
Ipeen  strung  with  small  power  lamps,  the  total  temporary 
hghting  reaching  the  respectable  figme  of  about  2,0(XI  k\V. 
Extraordinary  precautions  have  been  taken  to  safeguard 
the  continuity  of  supply,  because  fears  have  arisen  that  the 
followers  of  the  notorious  Gandhi  might  make  some  attempt 
to  shut  down  the  Kussara  power  station  of  the  Bombay 
Electric  Supply  and  Tramways  Co.,  upon  which  the  whole 
ciC  Bombay's  hghting  depends. 

Gandhi  and  his  ill-advised  followers  have  made  an  abor- 
tive attempt  to  boycott  the  Prince's  visit,  and  shortly  after 
the  procession  had  passed  to  Government 
House  this  morning  some  rioting  took  place, 
and  an  effort  was  made  to  burn  four  or  five 
tramcars.  The  troops  fired  on  the  riotere,  and 
shortly   afterwai'ds  tramway    service  was 

almost  completely  suspended. 

Although  the  charge  engineers  at  Kussara 
power  station  are  Europeans,  with  one  excep- 
tion, all  the  operating  staff  are  either  Eura- 
sian, Goan.  or  native;  and  it  is  difficult  to  say 
who  may,  or  may  not,  be  a  Gnndhi-ite.  al- 
though these  misguided  individuals  generally 
wear  a  distinctive  cap.  But  consider  the 
gorgeous  simplicity  of  stopping  a  cii'culating 
pump  or  tripping  a  generating  switch,  or  some 
other  equally  .simple  operation,  and  the 
anxiety  of  the  supply  authorities  is  easily 
understood. 

A  detachment  of  Royal  Artillery  has  been 
posted  at  the  power  station,  together  with 
some  armed  police,  and  the  Naval  authorities 
hSive  arranged  to  send  stokers  to  operate  the. 
boiler  house   should   necessity  arise. 

Two   rehearsals    of    the    illuminations    took 

place  at  midnight  on  the  14th   and  loth,  and 

'"  all  passed  off  fairly  satisfactorily. 

There  is  no  more  loyal  body  of  men  than 
European  electrical  engineers  in  Bombay;  but  owing  to  the 
machinations  of  Gandhi,  who  wields  a  most  extraordinary 
power  over  the  uneducated  coolie  class  in  India,  the  supply 
engineers  will  heave  a  sigh  of  relief  when  the  Prince  leaves) 
on  the  22nd  inst.  A  "  shut  down  "  while  H.E.H.  is  here 
would  just  about  put  the  tin  hd  on  everything,  and  cause  the' 
non-co-operators  to  howl  with  glee. 

Later  on  a  motor-car  belonging  to  a  tramway  official  wasi 
l)urnt.  and  many  cars  were  damaged  by  stones,  and  the  ; 
windows  broken.  &c. 

Three  native  policemen  were  hammered  to  death  and  some  j 
(light  or  ten  rioters  were  killed. 

Writing  on  the  following  day.  our  correspondent  stated 
that  the  full  car  service  was  again  in  operation,  and  peace  , 
iipparently  reigned  once  more. 


Fig.  .5. — Ax  Electric  Glossing  Iron. 

Ltd.,  King  Street,  Norwich,  weighs  only  1  lb.  The  sole  plate 
it  fiiitably  cur%-ed.  and  has  a  bright  polish  so  that  there  is  no 
possibility  of  scratching  the  leather.  .\  heat-insulating  device 
is  inserted  between  the  sole  and  the  handle,  keeping  the 
latter  cool.    The  iron  has  a  40-W  element. 


Norwegian  Electro-Chemical  Industry.— The  workmen  in 

this  industry  have  reject'  d  the  terms  of  a  projio.sed  new  wages 
agreement,  under  which  a  slight  reduction  would  have  been 
made. 


Bombay.  November  25th,  I'^Sl. 

The  unfortunate  happenings  among  the  lower  class  fol- 1 
lowers  of  Mr.  Gandhi,  the  political  leader,  which  terminated  ' 
in  bloodshed,  and  open  faction  fights  between  Mohammedans 
and  Hindus,  on  one  side,  and  Parsees,  Eurasians,  An^jlo- 
Indians  and  Europeans  on  the  other,  somewhat  marred  the 
visit  of  the  Prince  of  Wales,  but  they  did  not  in  any  way' 
mterfere  with  the  brilliant  display  of  electric  lighting,  tempor- 
arily installed,  on  the  exteriors  of  buildings.  The  connections 
made  totalled  something  like  2,000  kW,  and  this  extra  lond 
was  met  by  the  Bombay  Electric  Supply  and  Tramways  Co., 
without  a  hitch  of  any  sort.  Tlie  Times  of  India  describes  the 
illuminations  of  the  public  buildings  as  a  wonderful  sight, 
whether  viewed  from  the  Bandstand,  Wellington  Fotmtain, 
Malabar  Hill,  or  the  broad  open  space  in  front  of  Victoria 
Terminus,  ft  .says  that  with  tlic  help  of  extensive  illuinin.i- 
(ions  on  many  business  premises  the  general  effect  was  such 
as  h'as  hardly  been  equalled  in  the  history  of  the  world. 

The  Government  of  Bengal  has  under  consideration  tli»- 
question  of  adopting  measures  for  proceeding  with  the  hydro- 
electric survey  of  Bengal,  in  order  to  investigate  and  deter-i 
mine  suitable  sites  for  generating  electric  power.  The  ques-i 
tion  was  discussed  at  the  Conference  of  Members  and 
Directors  of  Industries  at  Simla,  and  it  was  pointed  out  by 
the  Chief  Engineer,  Hydro-electric  Survey  of  India,  that  the 
responsibility  for  the  survey  rests  with  the  Public  Works  De-, 
fiartment.  and  that  the  Department  of  Industries  is  veryi 
closely  connected  with  the  question,  as  the  possibilities  oil 
development  of  new  industries,  especiallv  those  for  whict 
electric  power  in  large  quantities  is  essential,  depend  greatlj 
on  the  existence  of  cheap  electric  power.  I 

To  meet  this  interest,  the  Industrial  Commission  euggested 
the  appointment  of  »  joint  committee,  comprised  of  memben 
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of  the  Public  Works  Department  and  the  Department  of  In- 
dustries, to  consider  what  measures  should  be  taken  to  con- 
duct and  control  the  work  of  the  hj  dro-electric  survey  in 
Bengal. 

The  Director  of  Industries  suggested  that  the  survey  should 
be  confined  to  the  Hill  I'ippera  area,  round  Commilla  and 
Chattapong  in  the  first  instance. 

The  Uoverumeut  of  Bengal  has,  after  consideration,  ac- 
cepted the  suggestion  of  the  Industrial  Comrtfission ;  and  the 
( lovernor  in  Council  has  been  i)leased  to  appoint  a  joint  com- 
mittee, consisting  of  the  following  members,  to  consider  and 
submit  a  report  on  the  matter  :  — 

President :  The  Chief  Engineer,  Irrigation  Department, 
( lovernment  of  Bengal.  Members :  The  Director  of  Indus- 
tries, Bengal;  the  Electrical  Adviser  to  the  Government  of 
India  (Mr.  J.  W.  Meares,  M.I.E.E.).  and  the  Electrical  In- 
spector. Secretary  :  Under-Secretary  to  the  Government  of 
Bengal,  Irrigation  Department. 


REVIEWS. 


Electric  Welding.  By  Ethan  Yiall.  Pp.  xii -1-417;  329  figs. 
London  :  McGraw  Hill  Book  Co.,  Inc.     Price  2"2s.  net. 

Mr.  Viall  is  the  editor  of  the  American  Machinist,  and 
the  author  of  a  number  of  books  on  special  engineering  sub- 
jects. This  volume  shows  the  competent  practical  hand  with 
access  to  ample  som-ces  of  information  which  one  naturally 
expects  from  such  authorship. 

It  deals  with  electric  welding  processes  generally,  giving  a 
sufficient  and  concise  historical  sketch  of  the  origin  and  de- 
velopment of  the  processes,  including  some  which  have  found 
no  practical  application,  but  are  of  interest  as  steps.  Pull 
credit  is  given  to  the  pioneers  of  arc  welding,  all  Europeans, 
and  whilst  to  Elihu  Thomson  is  quite  rightly  ascribed  the  in- 
vention of  resistance  welding,  the  interesting  fact  is  recorded 
that  Benardos  patented  spot  welding  in  1888,  the  essential 
difference  between  his  apparatus  and  that  in  present-day  use 
being  that  he  u,sed  carbon  electz'ode  points  instead  of  the 
copper  electrodes  which  have  made  the  process  a  practical  one. 

Much  of  the  book  is  occupied  with  descriptions  of  equip- 
ments, tools,  and  appliances  of  American  manufacture,  doubt- 
less based  on  information  furnished  by  the  makers,  but  in- 
spired by  a  critical  discrimination  which  makes  them  useful 
as  guides  for  those  who  have  to  supply  themselves  in  the 
United  States.  They  have  less  interest  for  European  pur- 
chasers. Some  very  useful  hints  about  such  auxiliary  apparatus 
as  electrode  holders,  shades,  and  so  forth  can,  however,  be 
gleaned  from  some  of  the  descriptions. 

With  respect  to  arc  welding,  the  carbon  arc  gets  less  than 
its  due  for  some  kinds  of  work ;  the  covered  metalUc  electrode 
shares  a  similar  fate;  and  continuous  current  is  advocated 
for  metallic  arc  welding  in  preference  to  alternating.  These 
features  reflect  American  practice  in  arc  welding,  though 
from  the  number  of  alternating  cun'ent  equipments  described 
many  designers  must  have  been  at  work,  and  there  must  be 
a  considerable  use  of  alternating  current.  The  impression 
given  is  that  on  this  side  of  the  Atlantic  there  have  been 
greater  developments  in  the  use  of  the  carbon  arc,  the  covered 
electrode,  and  alternating  current  arc  welding,  than  on  the 
other  side. 

There  are  two  useful  chapters  on  the  training  of  arc  welders 
and  arc  welding  procedure,  'suggesting  training  exercises,  and 
illustrated  with  some  really  informative  figui-es.  Suggestions 
for  the  design  of  welded  joints  are  illustrated  by  many  ex- 
amples showing  bow  the  stresses  in  the  work  will  be  best 
resisted.  This  is  a  matter  of  great  importance.  It  is  the 
key  to  the  successful  extension  of  arc  welding  to  stnictural 
work,  of  which  only  the  beginning  has  yet  been  seen.  It 
cannot  be  neglected  with  impunity  in  repair  work,  where  it 
is  more  dependent  on  the  mechanical  sense  and  ingenuity  of 
the  operator  than  of  a  man  at  the  drawin  ;  board.  The  author 
quite  rightly  insists  on  the  necessity  of  training  these  quahties 
in  ■would-be  welders. 

The  illustrations  in  these  chapters  and  that  dealing  with 
examples  cf  actual  W'ork  are  of  high  educational   value. 

Chapters  on  the  physical  properties  and  metallography  of 
"  arc  fused  steel  "  so  far  as  they  are  statements  of  fact,  con- 
tain a  large  amount  of  information  profusely  illustrated.  Some 
of  the  conclusions  set  out  have  a  greater  tone  of  finality  than 
is  warranted  at  present.  It  will  not  be  accepted  by  all  investi- 
gators that  the  metal  of  any  arc  weld  is  "  essentially  a  cast- 
ing." Ai  least,  it  can  be  objected  that  the  physical  and 
nietallographic  characteristi-'s  cf  many  welds  are  radically 
different  from  those  of  castings  of  the  same  composition. 
Those  characteristics  ai'o  also  susceptible  of  a  greater  amount 
of  control  than  the  author  is  disposed  to  admit.  Nor  will  it 
be  agreed  on  all  hands  that  these  "  castings  "  are  generally 
(or  universally,  as  the  author  almost  suggests)  imsound  from 
the  presence  of  flaws  of  various  kinds.  AMin,  it  is  laid  down 
that  weld  metal  always,  or  nearly  always,  sliows  a  considerable 
inclusion  of  nitride  needles,  and  a  notable  quantity  of  nitrogen, 
with  its  well-known  detrimental  effects  on  the  properties  of 
•he  metal.  It  is  stated  that  flux  coating  of  the  electrodes 
produces  no  material  improvement  in  these  characteristics  of 
weld  metal.    This  will  certainly  not  be  accepted  on  this  side 


of  the  Atlantic.  It  may  be  suggested  that  these  unacceptable 
statements  are  closely  connected  with  the  comparative  neglect 
in  the  United  States  of  work  on  electrode  and  flux  composition 
with  reference  to  the  stock  metal  and  the  qualities  of  the  weld. 

Automatic  arc  welding  is  a  branch  of  the  art  in  whicti  the 
Americans  have  it  all  their  own  way  at  present.  The  chapter 
describing  some  machines  and  work  done  by  them,  therefore, 
has  the  interest  of  novelty,  though  a  few  have  been  imported 
hither  for  exhibition.  There  are  possibilities  in  this  direction, 
appealing  principally  to  the  manufacturers  of  certain  articles. 
Generally  these  machines  may  be  described  as  machine  tools 
by  which  metal  is  deposited  on  the  work  from  an  electrode 
instead  of  being  cut  oil  the  work  by  a  cutting  tool.  For  weld- 
ing joints  or  building  up  on  cylindrical  and  circular  articlea, 
they  should  be  very  useful.  If  required,  it  seems  easy  to 
design  automatic  welders  of  other  forms,  i.e.,  the  analogues 
of  planing  machines,  &c..  as  those  described  may  be  called 
the  analogues  of  lathes.  It  is  found  possible  to  regulate  the 
arc  length  and  voltage  to  lower  and  more  steady  values  than 
can  be  secured  in  hand  welding,  a  circumstance  favourable 
to  sound  welds  and  small  waste  of  electrode.  Whilst  the  chief 
field  for  these  machines  seems  to  be  in  repetition  manufacture, 
it  is  possible  that  they  will  be  found  economical  for  building 
up  worn  shafts,  tires,  and  so  forth,  where  the  quantities  dealt 
with  are  considerable.  If  they  can  be  adapted  to  use  covered 
electrodes  their  value  for  such  purposes  will  be  greater. 

The  chapters  dealing  with  resistance  welding  are  almost 
entirely  descriptive  of  the  machines  of  various  American 
makers.  Most  of  these  are  special  purpose  machines,  which 
is,  of  course,  true  of  resistance  welders  in  general.  The  illus- 
trations of  these  machines  are  very  good  indeed. 

There  is  good  information  about  the  energy  consumption 
and  the  time  element  involved  in  welding  various  sections, 
the  actual  speed  of  operation,  and  on  the  strength  of  resistance 
welds. 

It  is  hardly  necessary  to  say  that  a  book  published  by  the 
McGraw  Hill  Go.  is  well  printed,  on  good  paper,  comfortable 
to  read  and  handle.  It  can  be  recommended  as  a  book  of 
reference,  and  those  to  whom  it  appeals  will  likely  have  their 
own  views  on  matters  controversial. — H.  M.  S. 


Electricity  in  Steel  Works.  By  W.  McFarlane,  B.Sc.  London. 
Pp.  X-M09;  21  figs.  London:  Sir  Isaac  Pitman  &  Sons, 
Ltd.  Price  23.  6d.  net. 
High-tension  Switchboards.  By  H.  E.  PooLE,  B.Sc,  A.C.G.I., 
A.M.I.E.E.  Pp.  ix -1-114;  22  figs.  London  :  Sir  Isaac  Pit- 
man &  Sons,  Ltd.    Price  2s.  6d.  net. 

The  first  of  these  publications,  both  of  which  are  included 
in  Pitman's  Series  of  Technical  Primers,  is  of  the  nature  of  a 
review  of  current  electrical  practice  in  steel  works,  and  fulfils 
quite  a  useful  function  ow-ing  to  the  rapid  progress  that  has 
been  made  in  the  electrification  of  such  works  diu-ing  the  last 
decade.  The  first  chapter  deals  in  a  very  interesting  manner 
with  the  general  question  of  electricity  supply  in  steel  works, 
particular  attention  being  paid  to  the  question  of  the  proper 
utilisation  of  the  surplus  heat  generated  in  certain  processes, 
and  is  followed  by  others  dealing  in  some  detail  with  main 
and  auxiUary  motors  and  their  control.  Lifting  magnets  and 
lightmg  problems  are  also  discussed. 

Little  fault  can  be  found  with  the  book  apart  from  one  or 
two  instances  of  rather  vague  wording  in  connection  with 
explanations  of  electrical  working,  which  have  doubtless  been 
caused  by  the  necessity  of  economising  space.  We  notice  that 
the  possibilities  of  the  eddy-cuiTent  controller  for  three-phase 
sLip-i-ing  induction  motors  are  mentioned,  and  it  would  have 
been  interesting  if  some  definite  information  had  been  given 
concerning  the  starting  torque  obtainable  with  this  arrange- 
ment. 

The  work  will  be  very  useful  to  students  and  others  desir- 
ing to  obtaiu  an  insight  into  the  possibilities  of  the  apphca- 
tions  of  electricity  for  the  pm'pose  under  notice. 

The  second  book,  which  may  be  looked  upon  as  a  com- 
panion and  supplementary  volume  to  that  on  high-pressrrre 
switchgear  in  the  same  series  and  by  the  same  author,  is 
mainly  occupied  with  an  account  of  the  general  arrangements 
of  types  of  boards  suitable  for  central  stations,  factory,  and 
mining  purposes.  The  mechanical  arrangements  of  boards  are 
well,  though  briefly,  described,  but  lack  of  space  has  prevented 
a  full  discussion  of  some  technical  points  of  interest  at  the 
present  time.  Thus  we  find  that  arrester  gear  is  dealt  with 
in  a  very  brief  manner,  and  the  uses  of  reactance  coils  are 
discussed  in  a  few  lines. 

One  or  two  details  call  for  modification  when  a  firrther 
edition  appears;  thus  we  find  the  Board  of  Trade  referred  to 
(for  example,  in  connection  with  a  reference  to  mining  gear) 
when  the  Home  Oflice  would  be  more  appropriate,  and  an 
instrument  for  the  measurement  of  energy,  while  usuafly  re- 
fciTcd  to  as  an  integrating  wattmeter,  is,  in  one  place,  termed 
an  intcgi-ating  watt-hour  meter. 

A  short  chapter  at  the  end  deals  with  common  conventions 
used  in  connection  arrangements  for  switchboards,  and  in 
making  switchboard  diagrams;  these  seem  to  be  founded  on 
the  recommendations  of  the  B.E.A.M.A.,  but  the  fact  is  not 
mentioned. 

The  book  should  be  useful  to  those  desiring  to  obtain  a 
general  idea  of  the  types  of  high-pressure  boards  commonly 
used  at  the  present  time. 
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31^369.    •■  \  .live  cap  sparking   plugs."    A.  Chambers.     November  23rd. 

31,37(>.  "  lio!dcr>  with  locking  devices  for  incandescent  electric  tamps.*' 
F.  W.  Coombe  and  J.  J.   Webber.     November  23rd. 

31,^7.  "  Means  (or  coupling  alternating-current  generators  in  parallel." 
N.  E.  G.  Neijer.    November  23rd. 

31,394  ■'  Electric  switches."  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric  Co.).    November  23rd. 

31,395.  "  Electro-static  telephones."  J.  Engl,  J.  Mass-ole,  and  H.  Vogt. 
.^■o^embcr  33rd. 

31..107.  "Electric  accumulators."  A.  Neumann  and  O.  Neumann.  Novem- 
ber 23rd.     (Germany,  .August  17th.) 

31.432.  "  Motor  for  utilising  electromagnetic  energy  of  the  earth."  W.  E. 
Hitch.    November  24lh. 

31,437.  "  Electrically-driven  gear  for  conversion  of  hand-operated  knitting 
machines  lo  power-driven."    J-  H.   Borland.    November  24lh. 

31,461.  "  Sleam  wagon  electric  lighting  set."  H.  C.  H.  Bull.  November 
24tb. 

31,490.  "  Selecting  devices  for  automatic,  &c.,  telephone  systems  and  cir- 
cuits therefor."  H.  E.  Humphries  and  Siemens  Bros.  S:  Co.,  Ltd.  November 
24lh. 

31,502.    '•  Electric  alternators."    F.  Contell.     November  24th. 

31.509.  "  Method  of  applying  magnetic  material  to  electrical  conductors." 
Western  Electric  Co.,  Ltd.  November  24th.  (United  States,  December  8lh, 
1920.) 

31.510.  "  Electromagnetic  relay."  Western  Electric  Co.,  Ltd.  (Western 
Electric  Co.,  Inc.).     November  24th. 

31,611.  "Signalling  systems."  Western  Electric  Co.,  Ltd.  (Western  Electric 
Co.  Inc.).     November  24th. 

31,517.  "  Electric  lamps."  K.  Krausser.  November  24th.  (Germanv, 
December  30lh,  1920.) 

3;,53«.  •■  High-frequencv  leleplionv."  Ges.  fur  Drahtlose  Telegraphic.  No- 
vember 24th.     (Germany,  Februarv   5th.) 

31.537.  "  Wireless  direction-finding  apparatus."  Ges.  fur  Drahtlose  Tele- 
graphic.    November  24th.     (Germany.    December   14lh,   1920.) 

31.538.  "Thermionic  generators."  Ges.  fur  Drahtlose  Telegraphic.  No- 
vember 34th.     (Germany,  Januarv   11th.) 

31.539.  "  Circuits  for  electrical  oscillations."  Ges.  fur  Drahtlose  Tele- 
graphic    November  24th.     (Germany,  November  25th,  1920.) 

31.544.  "  Electric  ire  welding."  A.  E.  McCarthy,  H.  .Martin,  and  L.  J. 
Steele.     November  24th. 

31.545.  "  Electric   telegraphs."    A.   L.   Davis.     November  24th. 

31,568.  "  Ignition  apparatus."  R.  Bosch  -\kt.  Ges.  November  25th.  (Ger- 
many, NoTcmber  25th,  1920.) 

31,572.    "  Electric  wall  plugs,  &c."    W.    H.  Tant.     November  25th. 

31,595.     "  Electric  switches."     G.    H.    Ide  and    F.    Painter.     November  25th. 

31,597.  "  Electric  switches."  W.  Sparks  and  W.  H.  Tonks.  November 
25lh. 

31,604.    "  Electric  switch    locator."    W.    Helmore.    November  25th. 

31,607.  "Thief-proof  combination  switch  for  motor-cars."  1.  H.  B.  Gayncr. 
November  25th. 

31,622.  "  Process  for  producing  electrically-insulating  and  mechanically- 
adherent  coaling  on  metal  articles."  F.  Krupp  Akt.  Ges.  November  25lh. 
iGetmany,  December  13th,  1920.) 

31,630.  "-Apparatus  for  reproduction  of  sound  WL;ves."  R.  Mylo.  .Novem- 
ber  25th.     (Germany,   December  2nd,  1920.) 

31,642.  "Electric  fuses."  W.  M.  Harrington,  W.  E.  Bottom,  and  .M.  H. 
Goldbarb.     November  25th. 

31,64C.    "  Battery  case   carrier   for   road   vehicles."    .A.    H.    Hunt.     Novem- 


5th. 


W.   S.    Dougla 


Simpson. 


31,058.    "  Switching   devices   for   overhead  run 
vember  25th. 

31,064.    "  Anti-vibration     device     for     electric     lamps." 
November  a6lb.. 

31,665.  "  Telemotor  apparatus."  T.  C.  Fortescue  and  W.  J.  Paulin. 
November  26th. 

31,730.  "  Electric  switches."  British  Thomson-Houston  Co.,  Ltd.  (General 
(Electric  Co.).     November  26th. 

31.754.  "  Electric   fuses   or   cut-outs."     V.    Hope.     November  28th. 

31.755.  "  Ironclad    electric    switches."     V.    Hope.     November   28th. 

31.756.  "  Ironclad    electric    switches."    V.    Hope.     November    28th. 

31,772.  "  Electric  switch  boxes,  distribution  boNes,  &c."  L.  J.  Lepine. 
November  28th. 

31,793.  "  Wooden  poles  for  carrying  overhead  electric  wires."  Crompton 
avl  Co.,  Ltd.,  and  J.   N.  A.   Houblon.     November  28lh. 

31,816.    "Telegraphy."    T.    B.    Dixon.     November  28th. 

31,824.  "  Telephone  sub-station  metering  and/or  tolling."  E.  Noble. 
November  28th. 

31.833.  "  Jet  condensers."  Metropolitan-Vickers  Electrical  Co.,  Ltd. 
November  28th.    (United  States,  December  3rd,   1920.) 

31.834.  "  Electrical  measuring-instruments."  .Metropolitan-Vickers  Elec- 
trical Co.,  Ltd.     November  28th.     (United  States,  December  7th,   1920.) 

31,839.  "  Electric  welding  of  cast  iron."  Soudurc  Autogene  Francaise. 
November  28rh.    (France,   December  24th,    1920.) 

31,843.  "  Windings  for  armatures  of  dynamo-electric  machines,  &c."  W. 
IS.  Saycrs.     November  28th. 

31,851.  "  Ignition  devices  for  explosion  engines."  S.  Maroger.  November 
2»-th.     (France,  July  1st.) 

31,873.  "  Power  integrating  and  limiting  systems."  Forges  et  Ateliers  de 
Constructions    Electriques   de    Jeumont.     November   29th.    (France,    December 


nber    29th.       (Germany, 


3rd.  1920.) 

31,874.     "  Switches."     R.    Bosch     Akt.-Ges. 
N., vember  29lh,  1920.) 

:!1.878.     "  Sparking-plugs,   Sic."    J.    A.    Horton.     November  29th. 

31,879.     "  Electric    lighting    systems."     R.    A.     Macaulay.     November    29th. 

il,884.  "  Electric  pipe,  cigar.  Sic,  lighter."  R.  .M.  Linfoot.  November 
2:ith 

31,h;i2.  "  Brake  mechanism  for  tramway,  lie,  vehicles."  C.  H.  Spencer 
v.. vember  29th. 

:ll.9<pl).    "  Electric   fuses."    J.   H.    Williams.    November   29th. 

31.a27.  "Galvanic  batteries."  Fuller's  United  Electric  Works,  Ltd.,  and 
.^     I'    Welch.     November  29th. 

31,936.  "  Overload  switches  for  protection  of  motors."  F.  Krupp  Akt.-Ges. 
November  29lh.     (Germany,   December   30lh,    1920.) 

3I,9:».  "  Electric  motor  for  gramophones.  &c."  W.  White.  November 
29lh. 

31,948.    "  Radio  receiving  systems.  &c."    L.  E.    Owen.     November  29lh, 

31,9.'i0.  "  Multi-wire  safety  fuse."  K.  V.  L.  Jensen  and  Jensen  Trading 
Co..    Ltd.    November  29th. 

31,960.  "  Mercury,  SiC,  vapour  electric  lampt."  F.  A.  King,  F.  Rcvnoldi. 
and   Silica  Syndicate,   Ltd.     November  29th. 

31.976.  "  Electricmotor  controllers."  British  Thomson-Houston  Co.,  Ltd. 
N..i,mber  29th. 

31,9H2.     "Cooling    electrical    apparatus."     F.   A.    Yerburv.     November    29th. 

31,997.  "  .Mean*  (or  cleetro-magnelically  locking,  &c.,  railway,  &c.,  carriage 
•>,<,n."  P.  W.  Duckenfield,  H.  Frolich,  A.  T.  W.  Jubb,  and  G.  Ross.  .No- 
..  mber  29lh. 

12.019.  "  Reducing  capacity  current  losses  in  electric  cables."  A.  M. 
T  .vior.     November  30th. 

12.027.    "  X-ray  centring-device."    A.    J.    Walton.    November  30th. 

e.<»M.  "  .Apparatus  for  electro-therapeutic  use."  W.  G.  Moore.  November 
'«lh, 

^,066.    "  Hij{h.fre()uency    transformers."    W.    Dornig.    November   30th. 
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32.094.     ••  Electric   irons,  ovens,  hot-plates,  &c."    J.   J.  J.  M.  Kluijtmam 
rtii-Kappa    Syndicate,    Ltd.     November  30th. 

32,101.    "  Electric   power-transmission   mechanism.''    W.    L.    Baynham.    No- 
vember 30th. 


nd 


PUBLISHED     SPECIFICATIONS. 

numbers    in    parentheses  are    those   under   which    the   specificalioni   wilt 
printed   and  abridged,  and   all  subsequent   proceedings   will   be  taken. 


laao. 


13,240. 


ent. 


;ess    and   apparatus   for   coating   articles  bv   electro-plating    and 
•    A.    .Marek.     October    10th,   191".     (143,250.) 
eting     devices    for     automatic    telephone    svstems."        Siemens 
-Id.,   E.  A.   Pelithory,    and    J.   E.    Coll>er.'      May    18th,  1920. 


13,645. 

(171,423.) 

15,338.     "  Collectors     for    magnetos     used    with     four-cylinder     internal-com- 
bislion  engines."    G.   B.  Gous'set.     June   20th,   1919.     (145,406.) 

18,567.     "  Dvnamo-electric    machines."        E.    Greenhalgh    and    Electromotors, 
Ltd.    July  5th,  1920.     (171,430.) 
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"Electric    discharge     lubes     for    coupling     electric     circuits."       F. 
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20,931.  "  Method  for  generating  and  amplifying  oscillations  of  any  fre- 
quency especially  for  wireless  telegraph)."  Dr.  E.  F.  Huth  Ges.  and  W. 
Heller.     July   17th,    1918.     (149,192.) 

20,933.     "  Arrangement   for    wireless    telegraphy    from    submarines."     Dl 
F.    Hulh  Ges.    and  B.   Rosenbaum.    December  8th,   1916.     (149,194.) 

20,953.  "  Process  for  photographically  recording  sound-waves."  R.  Mylo. 
November  10th,  1915.     (149,206.) 

21,047.  "  Eleclro-magnet  for  locking  devices."  Luftfahrzcugbau  Schutte- 
Lanz.     December    9th,    1916.     (154,914.) 

21,056.  "  Driving  system  for  alternating-current  meters  on  the  Ferraris 
principle."  L.  .Mert  (formerly  A.  Adamczak).  December  31st,  1918. 
(151,245.) 

21,067.    "  Safety    switch   for    installation  systems  and    for  winding    of  elec- 
trical    machines   and    apparatus."    Allgemeine    Eiektricitats-Ges. '      November  | 
Olh,  1913.     (152,316.) 

Coin-freed    meter    for   electric  current,    gas.    water,    or   the    like." 
Eleklricjtats-Ges.    September    19th,   1914.     (151,972.) 
■  Coin-freed    meter    for   electric    current,    gas,   water,    or    the    like.' 
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21,490.  "  .Apparatus  for  electric  arc  welding."  British  Thomson-Houston  ' 
Co.,   Ltd.  (General   Electric  Co.).    July  16th,  1920.     (171,442.) 

23,329.     "  Electrical    resistances."    W.    Clark    and    Clark's    Neo-Electri 
vices,   Ltd.    August  9th,  1920.     (171,451.) 

23,391.  "Modulation  systems  and  the  like  in  radiq-communication  and  the  t 
like."  J.  Scott-Taggart  and  Radio  Communication  Co.,  Ltd.  Augiist  lOlh,  ] 
1920.     (171,453.) 

23,479.  "  Electric  arc  lamps."  A.  H.  Railing  and  A.  E-  Angold.  August 
lllh,  1920.     (171,458.) 

23,600.  "  Safety-lock  electric  switches."  F.  P.  Smith  and  T.  K.  Wilson. 
August  12th,   1920.     (171,463.) 

2.J.727.  "  Method  and  means  for  determining  the  transmission  equivalent 
of  an  electrical  circuit."  Western  Electric  Co.,  Ltd.  (Western  Eleclri;  Co.," 
Inc.).    August  13th,  1920.     (171,470.) 

23,859.  "  Devices  for  regulating  the  amplitudes  and  damping  in  sound 
apparatus."    Signal    Ges.     August   16th,    1920.     (150,265.) 

23,863.  "  Variable  electrical  condensers."  H.  W.  Sullivan  and  J.  Joseph:' 
August  16th,   1920.     (171,481.)  .  " 

23,965.     "  Electric   switches."     British    Thomson-Houston    Co.,    Ltd.    (Gener^ 
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LONDON'S    ELECTRICITY    SUPPLY. 

[No.  2,3uo.  '^'"^  publication  of  the  decision  of  the  Electricity  Corn- 

Page  iiiissioners  with  regartl  to  electricity  supply  in  the 
...  ,sii  London  and  Home  Counties  District  cannot  be  regarded 
as  other  than  an  important  event.  The  details  are  re- 
corded elsewhere  in  tliis  issue. 

In  commenting  on  the  suljject,  our  thoughts  travel 
back  to  the  equally  epoch-making  decision  of  the  Board 
of  Trade,  following  the  inquiry  held  by  Major  Marindin 
in  1889,  which  presents  a  startling  contrast  with  the 
trend  of  policy  to-day.  In  those  early  days,  when  the 
great  future  of  electricity  a^  a  factor  in  the  life  of  the 
community  was  hardly  guessed  at,  the  Government  was 
keenly  on  the  alert  to  checkmate  the  supposed  rapacity 
o?  private  undertakers,  and  to  foster  municipal  trad- 
ing; consequently  the  Board  of  Trade  set  its  face  rigidly 
against  co-operation,  and  decreed  that  as  far  as  possible 
a.o.  and  d.c.  supplj-  should  bo  provided  in  every 
street  where  mains  were  laid,  with  a  view  to  ensuring 
that  competition  should  operate  to  bring  down  prices 
and  prevent  the  companies  from  making  large  profit-s. 

No  more  wasteful  or  inefficient  course  could  have  been 
conceived;  more  than  anything  else,  this  policy  operated 
to  perpetuate  a  multiplicity  of  systems  of  supply  and 
to  increase  the  difficulty  of  unification,  whilst  it  also 
hampered  the  companies  and  seriously  delayed  the 
development  of  electricity  supply  in  this  country. 

Now,  at  last,  common-sense  views  prevail,  and  it  is 
recognised  that  co-operation,  unification,  concentration, 
and  freedom  from  competition  are  essential  to  the  free 
and  generous  expansion  of  the  electrical  service.  We 
can  never  hope  to  share  in  the  advantages  of  a  unified 
supply  such  as  that  of  Chicago,  but  the  policy  of  the 
authorities  is  set  in  the  right  direction,  and  in  the  dis- 
tant future  our  descendants  may  enjoy  those  benefits. 

The  Commissioners  have  decided  to  set  up  a  Joint 
Electricity  Authority  for  the  District,  on  which  all  in- 
terested parties  will  be  represented  (not,  as  stated  in  the 
/Jaily  Mail,  local  authorities  only — a  serious  mistake), 
and  have  approved  of  the  technical  proposals  for  deal- 
ing with  the  requirements  up  to  about  1926;  but  with 
regard  to  the  second  stage,  up  to  1930,  they  prefer  to 
install  the  additional  plant,  estimated  at  199,000  kW, 
ill  a  new  capital  station  or  stations  on  the  riverside, 
which  they  believe  would  make  for  economy  of  capital 
outlay  and  running  costs,  representing  an  annual 
saving  of  more  than  £1,000,000.  As  immediate  steps 
must  be  taken  to  commence  work  on  the  first  new  station, 
the  Conuuissioners  propose  to  authorise  the  County  of 
London  Electric  Supply  Co.,  Ltd.,  to  proceed  with  its 
erection  on  the  Barking  site.  They  also  favour  the  pro- 
posal to  extend  the  tenure  of  the  distributing  powers 
held  by  the  supply  companies,  coupled  with  a  sliding 
scale  of  price  and  dividend.  The  rights  of  the  Metro- 
politan and  the  North  Metropolitan  Electric  Supplv 
Companies  will  be  respectetl.  and  they  will  be  authorised 
to  carry  out  the  work  of  the  Joint  Authority  in  their 
respective  areas. 

On  till'  whole,  we  tliink  that  the  course  adopted  bv  the 
Commissioners  represents  a  very  satisfactory  pro- 
visional solution  of  the  difficult  and  complicated  pro- 
blem whifli  confronts  them,  and  tends  to  make  the  best 
use  of  the  existing  plant,  whilst  paving  the  way  to  the 
ultimale  goal  upoti  which  the  Ci.viTiiiiieiif  turned  its 
l)iick  ."id  years  ago:  but  it  must  be  leganled  as  only  pro- 
visional, for  the  (\>miiiissit)ners  have  no  compulsory 
|)o\vers,  and  the  sclieme  is  not  only  unworkable  without 
further  statutory  powers,  but  is  dependent  upon  accept- 
ance by  the  various  electricity  supply  undertakers  con- 
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cerned.  Unfortunately,  in  at  least  one  quarter,  that 
acceptance  has  already  been  definitely  withheld.  Writ- 
ing to  The  Tiiiuf  on  December  15th,  Mr.  W.  F.  Fladgate, 
chairman  of  the  London  Electricity  Joint  Committee, 
1920,  Ltd.,  on  which  nine  companies  are  represented, 
stated  tluit  his  board  could  not  accept  the  plan  outlined 
by  the  Commissioners.  The  companies,  he  said,  had 
laid  down  the  condition  at  the  inquiry,  as  necessary 
kir  their  taking  part  in  a  Joint  Electricity  Authority, 
"  that  the  whole  of  the  financial  control  of  the  Autho- 
rity's work  should  be  in  the  hands  of  those  members  of 
that  body  who  provided  the  necessary  capital."  The 
Commissioners'  scheme  not  only  ignored  this  stipula- 
tion, but  would  commit  the  Authority  to  heavy  capital 
expenditure,  and  Mr.  Fladgate's  Committee  declined  to 
undertake  financial  responsibility  under  such  condi- 
tions. Negotiations  vcere  still  in  progress  with  the 
London  County  Council  with  a  view  to  arriving  at  an 
amicable  arrangement  on  tlie  (juestion  of  purchase,  and 
thtr'  Coiimiittee  had  even  pre]>ared  a  Bill  to  facilitate  the 
joint  action  of  all  the  undertakers  within  the  district; 
but  that  measure  would  now  be  withdrawn. 

It  is  exceedingly  regrettable  that  so  serious  a  hitch 
should  have  arisen.  The  refusal  of  the  companies  to 
|priivi(le  capital  for  other  people  to  spend  is  readily 
uinlcrstooil  :  but  any  measure  of  co-operation  necessarily 
involves  the  sacrifice  of  some  portion  of  one's  independ- 
I'lice  of  action  and  freedom  from  control,  and  the  com- 
panies were  not  asked  to  come  in  without  compensation 
in  the  shape  of  extension  of  tenure.  We  cannot  pass 
judgment  upon  their  attitude  in  the  absence  of  details, 
and  we  will  not  suggest  that  it  is  ],artly  due  to  pique  at 
tlie  evident  success  of  the  County  of  London  Company 
— we  believe  that  the  companies  are  a.s  anxious  as  any- 
one to  arrive  at  a  satisfactory  solution  of  the  question, 
and  we  hope  that  as  the  result  of  their  protest  they  will 
olitain  from  the  Commissioners  suc'a  assurances  as  will 
eiialile  them  to  carry  on.  It  should  be  observed  that  the 
Conmiissioners  intend  to  invite  the  comments  of  all 
parties  represented  at  the  inquiry  on  the  clauses  of  the 
Draft  Order,  and  it  may  prove  to  lie  a  matter  for  regret 
that  the  Joint  Committee  has  embarrassed  them  by  rush- 
ing into  print. 


ELECTRICITY    IN     MINES. 


The  coal  industry — like  most  other  industries — is  in  a 
bad  way,  due  mainly  to  the  ignorance  of  our  Trade- 
r'nion  leaders  of  economic  law,  and  to  the  practice  of 
false  doctrines  by  trade  unionists  in  general.  The  total 
earnings  of  any  industry  are  limited  to  the  output, 
multiplied  by  the  price  obtainable  for  the  products,  and 
these  earnings  are  divided  between  Capital  and  Labour, 
the  latter  always  obtaining  the  larger  share.  Now, 
►suppose  Labour  makes  demands,  v  hich  will  not  only 
;>b8orb  all  the  share  due  to  Capital,  Ijut  will,  nmreover, 
inirease  the  price  to  such  an  extent  that  customers  can- 
not afford  to  buy,  there  is  an  end  to  the  industry ;  and 
this  is  what  has  nearly  happened  to  our  coal  industry. 

What  has  enabled  wages  to  be  increased  and  hours  of 
iabiiur  to  be  reduced  is  the  enormous  introduction  of 
labdur-saving  machinery  due  to  the  inventive  capacity 
111"  tlie  engineering  profession  and  the  genius  of  organi- 
Halion  of  our  great  man.igers  of  industry.  All  that 
trade  unionism  has  ever  done  is  that  it,  to  some  extent 
liy  its  demands,  has  stimulated  the  latter  to  find  means 
to  produce  the  wherewithal  to  satisfy  those  demands, 
and  the  creiiit  is  due  mainly  to  the  brains  of  the  engi- 
neers, inveiitiir.s.  and  managers,  who  have  made  use  of 
■  apital  to  sueli  good  advantage  that  the  worker  lias 
Uenofited.  In  the  coal  iriining  industry  in  particular 
the  worst  evil  of  trade  unionism  at  the  present  time  is 
the  terrible  demoralisation  of  its  members;  the  insist- 
ence on  a  minimum  unge  is  actually  a  curse  to  the  in- 
dividual who  believes  in  and  accepts  it.  The  incidence 
of  the  minimum  w.age,  and  the  reduction  of  hours  from 
eight  to  seven  per  diem,  have  so  raised  the  cost  that  the 
induHtrv  has  almost  come  to  a  standfitill. 


All  the  strikes  in  the  world  cannot  obtain  for  the 
worker  one  penny  more,  if  that  penny  cannot  be  ob- 
tained in  the  operation  of  the  industry.  And  now  the 
only  liope  for  tlie  coal  industry  lies  not  with  the  Miners' 
Federation  of  Great  Britain,  but  with  the  managers  and 
engineers  engaged  in  the  direction  and  operation  of  the 
collieries,  and  we  have  no  hesitation  in  saying  thai  the 
restoration  of  the  industry  to  renewed  prosperity  will 
be  due  mainly  to  the  greatly  extended  use  ot  electricity 
in  reducing  operation  costs.  In  fact,  were  it  not  for 
the  electrical  machinery  already  in  use  in  our  mines, 
there  would  be  fewer  collieries  working  t(j-day,  and  very 
many  more  miners  would  be  out  of  employment.  From 
the  General  Keport  of  H.M.  Chief  Inspector  of  Mines 
(p.  847)  we  see  that  the  increase  in  the  use  of  electricity 
steadily  goes  on,  but  whereas  the  increase  in  1!)1!) 
amounted  to  ().58  per  cent.,  in  1920  it  was  only 
5.04  per  cent.  Probably  for  the  present  year  it  will  be 
even  less,  due  to  the  ver}-  unfortunate  strike  with  its 
disastrous  results.  In  1910  there  were  approximately 
2,000  coal-cutting  machines  at  work  (all  tyjjes),  in  I9'20 
there  were  more  than  5,000.  In  1910  about  5|  jier 
cent,  of  the  total  coal  output  was  obtained  by  means  of 
machinerj';  in  1920  this  had  increased  to  nearly  1.'!  per 
cent.  In  1919  the  total  electrical  horse-power  in  use  in 
mines  was  1,028,927,  being  an  increase  of  6.58  per  cent, 
on  the  previous  year;  in  1920  this  had  further  increased 
t->  1,080,822  h.p.,  or  an  increase — as  previously  men- 
tioned— of  5.4  per  cent.,  and  the  great  proportion  was 
in  underground  machinery.  xVgain,  to  prove  the  ad 
vantage  of  the  electrically-driven  machines,  it  is  impoi- 
tant  to  notice  that  whereas  in  1920  less  than  5  per  cent, 
of  the  coal  output  was  obtained  by  compressed-aii- 
driven  machines,  over  9;,  per  cent,  was  obtained  U\ 
electrically-driven  machines.  Electricity  enters  inti> 
practically  every  operation  of  colliery  working — wind 
ing,  ventilation,  coal  cutting,  haulage,  pumping  (tin- 
latter  to  the  extent  of  nearly  one  ([uarter  of  the  total), 
lighting,  and  shot-firing.  The  use  of  electric  safety 
lamps  increased  from  197,722  in  1919  to  245,000  in 
1920,  and  no  fewer  than  28,387,259  shots  were  fired 
electrically,- by  means  of  a  portable  shot-firing  battery  or 
magneto.  All  this  undoubtedly  proves  tlie  enormous 
influence  of  the  use  of  electricity  in  enabling  the  mines 
to  be  .worked,  and  coal  to  be  sold  at  a  jiricc  that  people 
can  afford  to  pay,  and  the  miner  to  be  kept  eniployed. 


At  last  the  question  whether  the 
The  Gasfilled  British  patent  for  the  gasfilled  lanqi  is 
Lamp  Patent.  sound  or  not  has  been  settled  by  the 
final  court  of  reference — the  House  of 
Lords;  the  verdict  of  two  lo%ver  Courts  has  been  re- 
versed, and  the  validity  of  the  patent  has  been  affirmed. 
The  question  being  no  longer  sub  judice,  conmicnt  is 
permissible,  and  we  feel  bound  to  say  that  in  our 
ojdnion,  if  ever  there  was  a  case  in  which  inventive 
ability  and  perspicacity  in  research  were  displayed  in 
their  highest  development,  the  invention  of  the  gasfilled 
lamp  by  Dr.  Langmuir  was  that  case.  The  researches 
whi,':h  led  up  to  it  have  been  described  in  o\ir  pages; 
they  were  of  the  type  known  as  "  industrial  research" 
— i.e.,  research  with  a  definite  co.nmercial  purpose — as 
distinguished  from  "  scientific  research,"  which  is 
taken  to  mean  research  prosecuted  for  its  own  sake 
alciie,  to  add  to  the  sum  of  knowledge,  without  an  imme- 
diate connnercial  objective. 

While  the  upholding  of  the  patent  is  of  immense  im- 
portance to  its  owners,  we  think  that  no  one  will  grudge 
them  their  duo  reward  for  a  most  remarkable  and  suc- 
ressful  achievement;  through  the  oy.eration  of  the  lainp- 
niakers'  agreement,  we  take  it  that  British  bnnp-makers 
will  have  the  use  of  the  patent  on  reasonable  terms.  But 
we  hope  the  moral  of  the  affair  will  not  be  lost  upon 
British  manufacturers  of  every  description — namely, 
that  unless  they  carry  out  researches  themselves,  they 
will  be  dependent  upon  discoveries  made  .abroad  ;  and 
the  nation  that  lags  behind  in  the  industrial  race 
neither  commands  nor  deserves  prosperity. 
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ELECTRICITY     SUPPLY     AT     CHE5TER. 


BULK     SUPPLY     FROM    QUEENS     FERRY. 


TiiHHU  i.s  (iiic  hriylil  s|]()l  ill  Unit  liiij;u  collcetioii  of  now 
ilcrulict  hiiililiugs  kiiDwii  as  II. .M.  Fai'turv,  (Jueeii's 
F<Try,  I'oriiieily  an  iiiijidi-taut  T.N'.T.  producing  ceiilri; 
—  and  that  is  the  power  li<iiise,  which,  since  December  9th, 
has  been  I'tilfilling  a  |iiai"-t inif  snvice  for  the  ancient 
City  of  ('iiester.  For  sc\rral  \cais  I  he  generating  plant 
al  the  hyilro-electric  worlds  .iiici  al  I  lie  New  Crane  Street 
slatidii    of     the    Chester     Corpi.ial  ion     h.is    heeii    over- 


supply  to  tjie  neigiil)oiiring  areas  and  for  use  on  rotary 
eoiiverteis  running  in  parallel  with  the  e.xisting  steam 
and  water  stations  on  the  d.c.  side. 

A  410-volt  bulk  supply  and  metering  panel  was  in- 
stalled at  the  Queen's  Ferry  power  station  for  the  control 
of  tlie  2,200-kVA  step-up  transformer.  This  panel  is  a 
standard  hiaelc-enainelled  slate  panel  ei[uipped  with  a 
.",000-anip.  l.p.   automatic  oil  circuit  breaker  and  with 


I 


I.-  liii'i.icATi',  ;!:'.,ii(ii)-\'  Cmii.es  Crossing  the  Ri\i;ri  lii;!-: 


loiuled,  and  owing  to  the  dittieiiUy  of  obtaining  ]ilaiit  at 
the  recjiiired  time,  tiie  Eieetrieity  (Supply)  Act  of  I'Jlt), 
and  tiie  forniation  of  the  Cliester  and  North  Wales  Elec- 
tricity District,  it  became  necessary  to  discover  new 
sources  of  suj)ply.  In  August,  11)11),  negotiations  were 
inaugurated  for  the  acquirement  of  electricity  supplies 
from  H.M.  Factory,  Queen's  Ferrj-, 
and  Friday  fortnight  saw  the  con- 
summation of  those  efforts. 

Tiie  present  scheme  involved  tlie 
following  desiderata  :  increasing 
tlie  available  supply  without,  in  view 
of  prospective  developments  in  the 
Nortli  Wales  district,  involving  too 
great  an  expense  in  plant.  The  ex- 
penditure was  ,£52,(J00.  The  exist- 
ing steam-driven  station  at  'New 
Crane  Street  and  the  hydro-electric: 
station  on  the  River  Dee  are  both  d.e. 
stations.  Consequently,  it  was  de- 
sired to  retain  tiie  local  d.e.  distri- 
bution scheme,  but  yet  liave  tlie 
facilities  which  h.p.  alternating 
current  gives  foi-  transmission  pur-- 
poses  in  view  of  applications  being 
received  from  outlying  districts  for 
a  supjily  of  power. 

Although  the  distance  'letween 
Queen's  Ferry  and  Chester  is  only  six 
o-  seven  miles,  it  was  decided  to 
transmit  the  power  .at  a  jiressurc  of 
3.-?,0(10  volts,  the  idea  being  that 
this  short-lcnu'tli  I  ransmi»-sion  line 
would  be  finally  merged  into  the  network  of  the  North 
Wales  and  Chester  Electricity  District  as  delimited  by 
the  Electricity  Commissioners.  At  Chester  the  line 
voltage  is  tran6forme(|  (lown   to  6, GOO  volts  for   power 


inilicating  and  integrating  meters  ;  tile  integrating  watt- 
meter is  fitted  with  a  Merz  maximum-demand  indicator, 
with  a  15-miuutes'  resetting  period.  The  design  of  the 
panel  is  similar  to  that  of  the  panels  of  the  existing 
(Jueen's  Ferry  switchboard,  fig.  8,  thus  giving  a  uniform 
appearance  to  the  station,  but  the  panel   is  mounted   a« 


Fill! 
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a  separate  unit,  and  not  as  an  extension  to  this  switch- 
board. 

The  transformers  at  Queen's  Ferry  and  Bumpers  Lane 
are    2,200-kVA,    3-phase,    units,    star-connected  on  the 
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33,000-volt  side  anJ  ilelta-coiiuected  to  tho  HO  and 
6,600-volt  i-ircuits.  Tliey  ai-e  disii;iied  tor  indoor 
mounting,  and  are  fitted  with  rollers  for  convenience 
when  nioviuL:  them  about:  the  core-type  method  of  con- 
struction has  been  adopted,  with  cruciform  section  cores 
and  circular  coils.  This  method  of  construction  lends 
Itself  to  a  very  robust  design,  and  simplifies  the  insula- 
tion problem  of  the  h.p.  windings.  Special  provision  is 
made  in  the  coil  supports  for  automatically  taking  up 
any  shrinkage  of  the  insulation  due  to  i>ressure  of  the 
windings  and  the  influence  of  the  hot  oil  :  the  device, 
whilst  taking  up  the  shrinkage  of  the  insulation,  avoids 
the  possibility  of  vibration  or  movement  of  the  coils 
beinsr  caused  by  sudden  loads  on  the  svsteni.     The  insu- 


going  feeders  was  aire 
Saltney  at  6,600  volts  pr 
present  plant.   This  was 


:idy    giving 
evious  to  tlw 
obtained  bv 


Fig.    1.— Kaw.mte  33,tRXJ-V  E.\d-sthain   I\si;i..\Toif. 
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-Leading-in  :)3,(RXJ-V  Kala.nite  iNsuL.vroB. 


lation  of  the  end  turns  of  the  .33,000-volt  windings  has 
been  reinforced  to  withstand  voltage  stresses  which  may 
be  caused  by  atmospheric  disturbances  or  switching  con- 
ditions, and  the  unit  is  contained  in  a  boiler-plate  tank 
fitted  with  external  circulating  and  cooling  pipes. 

Isolating  links  are  jvrovided   at  both  ends  for  discon- 


rotary  converter,  which  was  run  inverted  from  the  d.c. 
busbars.  This  machine  will  now  be  connected  up  to  the 
6.600-volt  bars,  and  used  for  light  load  or  emergency 
services  when  necessary.  The  second  outgoing  feeder 
gives  a  bulk  supply  to  Messrs.  Brook,  Hirst  &  Co.,  Ltd., 
and  the  Hydraulic  Engineering  Co.,  Ltd.  At  eacli  sub- 
station a  500-kW  rotary  convertei'  is  installed  to  con- 
vert the  supply  from  3-phase,  6,600  volts  to  one  of 
140/480  volts  d.c.  on  a  3-wire  system,  and  the  machines 
are  arranged  to  run  in  parallel  with  the  existing  d.c. 
supply  at  these  works.  The  incoming  supply  is  con- 
trolled by  a  self-supporting  sheet-steel  cubicle  equipped 
with  the  necessary  oil  circuit  breakers  and  indicating 
instruments         At  both   the   po\\er    and   '-ub  stitions   a 


nerting  either  overhead  line  ui 
any  of  the  cables;  the  sub 
station  was  erected  specially 
for  this  scheme,  and  allows  for 
the  accommodation  of  a", 
additional  transformer  it  i 
later  date  when  it  is  foini  ' 
necessary  to  increase  the  di-- 
mand  on  Queen's  Ferry. 

The  main  6,600-volt  distribution  board  at  the  New 
Crane  Street  generating  station  is  eijuipped  with 
oil  circuit  breakers,  isolating  switches,  and  instru- 
mentH  for  fontrolling  one  incoming  and  three  outgoing 
circuits.  Oti  anount  of  the  limited  space  available  in 
the  station,  tlie  board  was  so  constructed  that  it  could 
be  placed  directly  against  the  station  wall  and  access 
obtained  to  the  interior  of  the  cubicles  from  the  front. 
Two  of  the  circuits  are  outgoing  feeders  to  the  neigh- 
bouring districts,  whilst  the  remaining  feeder  supplies 
a  rotary  converter  in  the  station  itself.     One  of  the  out- 


-i^^i?^::?* 


Fid.    fi.— KOUTK    MAI'    ok  TllA.VSMISSlON    JjIN'K. 

separate   panel  controls  the   d.c.    supply  from   tlie   ma- 
rhines  to  tlie  existing  busbars. 

The  rotary  converter  cubicle  at  the  power  station  con- 
trols a  1,000-kW,  6-phase  rotary  converter,  also  supply- 
ing a  440/480-volt,  d.c,  3-wire  system.  This  machine 
supplements  the  existing  steain  sets,  and  all  the  rotary 
converters  are  standard  6-phase,  shunt-wound  machines 
very  similar  to  each  other,  and  all  arranged  to  start  by 
the  self-.synclironising  method.  The  voltage  variation 
re(|uired  on  the  d.c.  side  is  obtained  by  means  of  field 
regulation ;  each  machine  is   fitted  with    an  overhung. 
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S(|iiiirfl-('ii^c  Ntjiriiiif;  jnotor,  cuiil  iidlud  l)y  ;i  special 
starting  panel  mounted  between  the  .'J/fJ-pliase  trans- 
I'ormei'  and  tlie  converter.  Even  wear  on  the  coniniu- 
tator  and  slip-rings  is  obtained  by  a  mechanical  oscillat- 
ing device  fitted  on  the  end  of  the  converter  shaft,  and 
in  order  to  prevent  the  possibility  of  tlie  machine  racing 
from  any  cause,  a  speed-limiting  device  is  provided. 

The  transformers  for  stepping-down  the  ■'i-pha.se, 
(;, 600- volt  supply  to  the  6-phase  voltage  necessary  for 
conveiter  work  are  specially  designed  for  use  with  sucli 
machines.  When  the  d.c.  voltage  variation  is  obtained 
by  means  of  field  regulation,  the  transformer  must  be 
provided   witli   sufRrient   internal   reactance  to  meet  the 


Fig. 


-Tdrbo-generators  at   Qrr.KN's   Fionnv. 


range  of  voltage  required.  This  reactauLe  is  obtained 
by  means  of  magnetic  shunts  placed  in  the  transformer 
leakage  field  between  the  primary  and  secondary  wind- 
ing, and  it  is  claimed  that  the  multiple-gap  construction 
jiatented  by  the  Metropolitan- Vickers  Electrical  Co., 
litd.,  gives  a  straight-line  characteristic,  i.e.,  the  react- 
ance voltage  of  the  transformer  increases  proportion- 
ately with  the  load.  It  has  given  very  satisfactory 
results  in  service,  and  does  not  interfere  with  the  com- 
mutation of  the  converter;  the  method  of  fitting  these 
shunts  in  the  transformer  permits  of  a  sturdy  design  of 
transformer  with  improved  efficiency.  The  transformers 
are  oil-immersed,  self-cooled,  and  mounted  in  tanks 
fitted  with  external  circulating  and  cooling  tubes.  Tlie 
neutral  wire  of  the  d.c.  system  is  bi ought  out  from  the 
mid-point  of  one  of  the  l.p.  transformer  windings,  so 
that  the  out-of-balance  current  is  taken  to  a  point,  the 
voltage  of  which  is  practically  fixed  with  reference  to 
the  positive  and  negative  busbars.  In  order  to  maintain 
a  good  balance  of  pressures  and  correct  commutating 
conditions,  one  half  of  the  commutator-pole  windings 
are  connected  in  the  positive  lead  and  the  other  half  in 
the  negative  lead.  This  method  of  balancing  gives 
very  satisfactory  results,  and  the  converter  and  trans- 
former unit  is  capable  of  dealing  satisfactorily  with  an 
out-of-balance  current  equal  to  approximately  25  per 
cent,  of  the  full-load  current. 

The  new  station  equipment  for  the  Queen's  F'erry  and 
Chester  ends,  as  described  above,  was  supplied  by  the 
Metropolitan-Vickers  Electrical  Co.,  Ltd.,  to  the  re- 
quirements of  Mr.  S.  E.  Britton,  the  City  Electrical 
Engineer  to  the  Borough  of  Chestei-. 

The  e.h.}).  cable  and  overhead  transmission  system 
was  the  work  of  Callender's  Cable  iV  Construction  Co., 
Ltd.,  the  cable  portions  having  two  working  pressures. 
Duplicate  (each  410  yd.  long)  ;)3.000-volt  cables 
W'2re  laid  underground  from  Queen's  Ferry  to  the  river 
bank,  from  w-hicli  point  the  supply  at  the  same  pressure 
is  carried  by  duplicate  cables  (each  200  yd.  long)  under 
water  across  the  bed  of  the  River  Dee  and  up  its  oppo- 
site l)ank  to  the  first  terminal  pole  of  the  transmission 
line.  This  cable  is  3-core,  each  conductor  being  0.1  sq. 
in.  in  sectional  area,  and  is  paper-insulated,  lead- 
sheathed,   heavily  taped    and  compounded,    single-wire 


aniiKurfd,  aii<l  thially  heavily  taped  and  rdiuj.i.niid.Mi 
over  all.  The  eonductois  are  circular  in  shape,  and  the 
cable  was  manufactured  to  work  with  the  centre  point 
unearthed.  Where  tfie  cable  is  laid  in  the  ground,  the 
diameter  of  the  armouring  wire  is  0.128  in.,  but  where 
laid  on  the  river  bed,  fig.  1,  the  armouring  wires  are 
increased  to  0.192  in.  in  diameter.  The  straight  joint 
liox  used  for  connecting  the* factory  lengths  of  cable  to- 
gether is  designed  for  a  .'{3,000-volt  working  pressure; 
and  the  cables  are  finished  off  inside  the  Queensferry 
works  in  a  standard  33,000-volt  dividing  box,  filled  up 
with  a  light  conqtound. 

The  overhead  portion  of  the  transmission  line  consists 
of  approximately  S.OOO  yd.  of  six  bare,  stranded,  copper 
conductors,  each  made  up  of  seven  wires  0.135  in.  in  dia- 
meter, having  a  nominal  sectional  area  of  0.1  sq  in., 
supported  on  a  single  line  of  Callender-Kay  tubular 
steel  four-legged  towers  (figs.  2  and  3),  the  average 
distance  between  poles  being  175  ft.,  giving  a  clear- 
ance from  the  lowest  conductor  to  the  ground  level  in  the 
centre  of  span  of  20  ft.  The  poles  are  15  ft.  high,  and 
run  practically  in  a  straight  line  along  the  top  of  a  cop 
embankment.  From  the  River  Dee  to  the  main  sub-sta- 
tion there  are  52  of  these  masts.  A  continuous  earth-wire 
consisting  of  a  solid  copper  conductor.  No.  3  S.W.G., 
is  carried  below  the  power  wires  thioughout  the  entire 
route.  The  conductors  are  supported  on  straight  line 
poles  by  means  of  33,000-volt  pin-type  porcelain  insu- 
lators, and  on  terminal  and  heavy-angle  poles  by  means 
of  33,000-voU  Kalanite  end-strain  insulators;  the 
latter  were  designed  and  manufactured  by  Messrs. 
Callender's,  and  are  illustrated  in  fig.  4.  This  is  the 
first  occasion  on  which  this  particular  type  of  insulator 
has  been  used  on  a  33,000-volt  line,  but  it  is  to  be  widely 
a<lopted  in  South  Wales  and  elsewhere — in  fact,  at 
Swansea  it  is  to  be  used  exclusively,  and  will  eliminate 
the  use  of  porcelain.  The  special  features  of  this  in- 
sulator are  that  it  is  easily  assembled  and  installed,  and 
that  the  material  of  which  it  is  made  possesses  great 
mechanical  strength,  so  that  it  will  not  chip  when 
roughly  handled  ;  it  may  be  used  safely  in  tension,  and 
its  dielectric  properties,  it  is  claimed,  are  superior  to 
those  of  porcelain.  From  fig.  4  it  will  be  seen 
that     the     insulator    comjirises   five     component    parts ; 


Fio.  S.— Switchboard   at  Qief.n's  Ferry. 

|iciition.~  A  (■  r:  are  made  of  wrought  ii'on,  while  b  and  n 
are  made  of  K  ilaiiite,  and  are  moulded  complete,  includ- 
ing the  screw  tiireads.  The  method  of  assembling  the 
insulator  is  as  follows:  Part  a  is  screwed  into  b,  c  is 
screwed  on  to  b,  d  is  screwed  on  to  c,  and.  lastly,  k  is 
screwed  into  u. 

At  Bumpers  Lane  sub-station,  hg.  2,  the  six  bare 
copper  conductors  are  carried  direct  from  the  terminal 
))ole  into  the  building  by  means  tl  a  special  leading-in 
arrangement,  as  indicated  in  fig.  5;  the  illustration 
shows  that  each  conductor  is  led  up  tiirough  the  centre 
of  a  Kalanito  insulator,  which  is  itself  supported  by  a 
slab  of  the  same  material.  The  top  portions  of  the 
insulators  are  tilled    with  compound    and   covered  by 
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lids,  aud  we  uiiderstaud  that  the  use  of  Kalanite  in  this 
instance  avoided  much  complication  in  a  difHcult  piece 
of  work. 

The  map,  tig.  6,  shows  the  route  of  the  transmission 
line,  and  it  will  noticed  that  from  the  Bumpers  Lane 
sub-station  to  the  Corporation  generating  station,  dupli- 
cate G,000-volt  cables  are  laid  underground,  each  1,200 
yd.  in  length.  Each  cable  cVosses  the  River  Dee  twice, 
the  actual  length  of  cable  under  water  being  4  x  Hi  or 
45()  varils.  One  (i.tiOO-voit  cable  continues  onwards  from 
the  generating  station  for  a  distance  of  1,700  yu.  to 
the  Hydraulic  Engineering  Co.'s  sub-station,  where  it  is 
looped  in  before  it  runs  on  for  another  1,600  yd.  to 
Messrs.   Brook,  Hirst's  sub-station. 

Each  conductor  of  the  3-core,  6,C00-volt  cable  is  0.2 
sij.  in.  in  sectional  area;  the  conductors  are  paper-in- 
sulated, lead-sheathed,  served,  single-wire  armoured, 
and  then  served  overall.  The  conductors  are  delta 
shaped,  and  the  cable  is  intended  to  work  with  the  centre 
point  Tinearthed.  Where  the  c;ibles  are  laid  direct  in 
the  ground,  they  are  single-wire  .irmoured,  the  diameter 
of  each  wire  being  0.1 '-'8  in.,  but  where  they  cross  the 
River  Dee  an  additional  layer  of  wire  armouring  ol  the 
same  diameter  is  used.  The  factory  lengths  of  the 
G,600-volt  cables  are  joined  in  standard  joint  boxes. 

Tlie  Queen's  Ferry  plant  consists  of  four  B.T.H.  turbo- 
alternators,  fig.  7,  one  having  a  capacity  of  1,000  kAV 
and  three  of  1,500  kW.  The  alternators  produce  three- 
phase   alternating  current    at  50   periods,   and    at   440 


volts.  At  present  only  one  set  is  in  operation,  and  the 
others  will  lie  jiut  in  commission  as  the  load  warrants. 
Powers  are  now  being  sought  to  extend  the  area  of 
supply,  roughly  over  a  radius  of  five  miles  from  Chester. 
The  Queen's  Ferry  plant  can  be  operated  with  great 
economy  compared  with  the  existing  Corporation  plant. 
At  Queen's  Ferry  a  kWh  of  electricity  can  be  produced 
for  about  3  lb.  of  coal,  whereas  the  plant  at  New  Crane 
Street  used  5|  lb.  per  kWh.  Tlie  boilers  at  Queen's  Fern- 
work  at  a  steam  pressure  of  170  lb.  per  sq.  in.;  tiuTc 
are  3'2  Lancashire  boilers  (only  lliree  or  four  of  which 
are  at  present  in  use,  however).  Each  boiler  is  fitted 
with  a  Bennis  sprinkler  stoker  aud  self-cleaning  com- 
pressed air  furnace,  and  is  capable  uudi>r  normal  condi- 
tions of  cva|>nraliiig  approximately  1(1,(100  lb.  of  water 
per  hour. 

The  coal  is  handled  tliroughout  by  Bennis  coal  and 
ash  handling  plant.  The  bunkers  have  a  capacity  of 
approximately  2,240  tons,  equal  to  alxml  seven  days' 
supply  for  the  whole  of  the  plant. 

The  members  of  the  Chester  Corporal  ion  on  December 
9th  visited  the  various  electricity  stations  and  sub- 
.stations,  inchuling  the  hydro-electric  works.  Subse- 
quently at  the  Town  Hall  the  .Mayor  wms  cordially 
thanked  for  having  inaugurated  the  sup]dy  from 
Queen's  Ferry  to  Chester,  and  couqiliments  were 
bestowed  on  the  City  Electrical  Engineer,  .Mr.  S.  E. 
Britton,  and  all  concerned  in  the  acquisilion  of  the 
Queen's  Ferry  supply. 


WE    SEE    THEM    ALL. 


By    W.     A.    C.     PHILLPOT. 


Oer  firm  has  always  extended  politeness  and  a  few- 
minutes  to  all  the  many  travellers  calling  upon  us — 
a  waste  of  time,  no  doubt.  The  custom  is,  of  course, 
a.  relic  of  those  happier  days  when  business  had 
not  departed  this  life,  and  when  there  was  still  a  cliance 
of  a  traveller  having  something  of  interest  to  offer. 
Nowadays  the  chances  are  a  million  to  one  against,  but, 
conservative  to  the  backbone,  and  well  brought  up,  w-e 
keep  the  old  custom  going. 

There  is  a  strange  diversity  of  creatures  sent  hourly 
and  empty  away  from  our  office,  yet  they  all  have  points 
in  common,  the  chief  being  ignorance  of  the  goods 
they  are  trying  to  sell.  A  law-  of  nature,  apparently, 
has  laid  it  down  that  technical  knowledge  and  ''  push  " 
should  never  exist  in  the  same  man.  Let's  have  a  look 
at  a  few-  types. 

The  hearty  man  comes  first,  and  oftenest.  He  wants 
to  sell  us  a  battery,  and  lias  as  nmch  chance  as  he  would 
have  of  selling  cinders  in  Tojihet.  "  Ah-hah,  Mr.  P., 
and  how  are  we  this  uiorning — pretty  welH  Hah — that's 
good."  He  gri[)s  me  fervently  and  gives  his  imitation  of 
Douglas  (jumboil's  kinenui  grin.  "  Well,  I've  come  to 
sell  you  that  little  battery  you  incjiiired  about  the  other 
day — Hall-hall!  "  Intensely  jocular  beast  this.  Mr. 
P.,  restraining  his  joy  and  keeping  his  face  ironed  flat, 
mentions  that  he  has  no  orders  to  place,  and  never 
expects  to  want  another  battery  in  his  life.  "  Good 
morning."  It  is  as  well  to  clioke  this  tvpe  severely: 
inveterate  talkers  and  time-w-aslers,  thi  y  never  have 
anything  to  say.  His  report  of  the  call  will  proliably 
read:  "Very  interested — send  ali  catalogues  and 
literature."  Curiously  enough,  seeing  how  this  sort 
abound,  they  must  be  successful  travellers,  the  jocularly 
overbearing  manner  evidently  having  some  fatal  fasci- 
nation for  the  average  buyer. 

I  return  to  inv  den  and  dictate  auotlicr  letter  ami  a 
half. 

A  pompous  party.  No.  2,  with  a  special  line  in  iron- 
clad switchgear.  1  nin  rather  interested.  He  produces 
his  sample  switch  and  commences  a  speech  on  its  merits. 
He  rambles  on  for  a  minute  or  two  before  it  begins  to 


dawn  un  me  that  his  speech  has  been  composed  for  him 
by  the  firm's  technical  man.  1  interpose  a  question  to 
make  sure,  and  am  sorry  as  he  frowns  on  mu  majesti- 
( ally  and  goes  back  to  ilic  beginning.  As  he  lias  no 
Uiore  idea  of  what  1  mean  than  the  cat,  and  an  un- 
bounded faitli  in  the  man  who  wrutd  his  speech,  he  does 
this  because  he  knows  (the  man  has  told  him  so)  tliat 
every  query  that  can  possibly  be  raised  is  answered  in 
the  booR  of  words.  I  discover  that  this  is  a  fallacy  by 
hearing  him  speak  his  piece  to  the  end,  and  then  gently 
pushing  him.  His  price  lists  and  illustrations  are  worth 
a  look,  but  his  firm  would  have  done  better  w-ith  a  two- 
penny stamp.  Not  all  men  are  such  good  listeners  as  I. 
A  third  party  is  the  young  man  with  the  aggressive 
mean-to-gct-there  manner.  He  gets  into  our  office  anj-- 
way.  No  smile  here — life  is  real — life  is  earnest.  He 
lias  some  fusfe-boxes  to  sell  at  so  much  to  me,  1  suppose, 
less  to  anybody  else.  1  mention  casually  that  1  have  a 
similar  sample,  rather  better  (piality,  on  my  desk. 
"  Better  quality  than  this!  "  he  bellows,  and  hits  it  to 
show-  his  contempt  for  such  an  olivious  lie.  1  add  that 
my  sample  is  also  cheaper,  and  lie  wants  to  fight  me. 
Having  liccn  out  of  training  fur  llic  last  thirty  years,  I 
retire  and   do  a  little  more   work. 

The  coiiunissioiiaire  pokes  another  card  at  me,  and  I 
again  rise  cursing  the  occasion.  This  party  is  an  en- 
thusiast, a  bit  loose  in  his  statements,  but  with  good 
intentions.  He  takes  his  lampholder  witli  the  air  of  a 
local  mayor  jiresenting  medals,  and  stands  it  on  the 
window  ledge  as  if  he  expected  me  In  go  on  my  knees 
lo  it.  "  There,  Mr.  P.,  what  do  yon  think  of  that  for 
a  lainphuhler '(" — with  a  trcniciidous  beam  and  hand 
wave.  I  refrain  from  telling  him  tiiat  as  a  lampholder 
I  thiidv  it  would  make  a  nice  thimble  (it  would  sound 
like  smrilcgc  to  him),  and  ask  if  there's  anything  special 
:ilM,ut   it.  iind  is  that  (he  bcsl  sainiih-  lie's  got. 

lie  llirii  explains  (lie  |-rinn  rkiil  lie  |H.iiils  of  his  lamp- 
IimIiKt,  wliii-li  is  cxiirlly  like  rvn-v  dllicr  lanqiholder, 
anil  also  that  his  saiiiplc  is  vastly  inferior  to  the  bulk 
of  his  ]iroiluc(ii)n.  Sanqih-s  always  are.  incidentailx', 
I'lice  is  a  jioint  to  be  airily  ilismisscd  by  the  enfhusiasi  : 
"  1  think  we're  getting  about  8s.  (id.  for  these  generally, 
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but  to  you  (how  these  fellown  love  me)  I'll  make  it 
7s.  6d."  1  explain  aa  clearly  as  possible  that  (a)  I 
think  his  holder  is  no  good;  (b)  it  is  100  per  cent,  too 
dear,  and  1  would  not  buy  if  it  were  cheaper  than  that ; 
(f)  I  have  no  orders  to  place.  He  biings  out  his  ready 
reckoner  to  work  out  jjoint  (b),  and  retires  with  his 
better  feelings  wounded  by  a  man  of  whom  he  expected 
different  treatment.      His  looks  say  this. 

Another  type  growing  rapidly  commoner,  alas  1  is  the 
man  who  has  just  learnt  by  heart  "  The  Art  of  Salesman- 
shijj  "—-Chatter  and  Winily — 9d.  I'ct.  While  waiting 
in  the  corridor  lie  runs  rapidly  over  tlie  heads  of  chapter 
8*1.  "  Study  Your  .Man — Learn  His  Character  (if  any) 
— Find  out  his  Likes  and  Dislikes — Interest  Your.self  in 
His  Hobbies."  When  the  first  of  these  started  to  cross- 
examine  me,  I  took  him  for  a  C.LU.  man,  and,  having 
done  notliing,  treml>led  for  my  liberty.  The  jjurport 
oi  his  remarks  broke  in  on  me  eventually,  and,  restrain- 
ing the  impidse  to  tell  him  to  cut  the  cackle  and  come  to 
liiisiness,  1  showed  him  a  character  from  my  last  place, 
;!iid  offered  as  alternatives  draughts  and  tossing  the 
caber  for  hobbies,  to  both  of  which  he  had  been  devoted 
fiom  childhood.  He  thought  the  latter  was  done  with 
a  penny,  so  1  didn't  explain  that  one  tiirew  bricks  about 
(HI  a  frozen  pond.  ['(Curling. — Eds.]  Ft  transpired 
tiiat  he  wanted  lo  sell  me  a  shop  sij;n,  but  as  he  hadn't 
had  time  to  find  out  the  price,  and  didn't  know  when  he 
could  deliver,  he  didn't. 

The  most  irritating  type  is  the  long-winded  person 
who  never  uses  one  word  to  explain  his  ineaninc:  where 
ten  will  ilo.  Following  his  own  mighty  train  of  thought, 
he  is  quite  unable  to  switch  round  to  the  buyer's  point 
of  view  and  offer  what  is  wanted  if  it  is  not  exactly  what 
he  has  to  sell.  These  never  get  orders  from  me  if  I  can 
help  it. 

Not  all  travellers,  however,  are  entirely  obnoxious. 

Twopf  my  callers  I  have  a  special  regard  for,  and  for 


reasons  which  probably  cause  them  to  be  considered  un- 
successful travellers. 

No.  1  is  the  essence  of  candour,  and,  unfortunately 
for  himself,  represents  a  battery  manufacturer.  When 
he  first  called  1  asked  liini  what  special  reason  there  was 
for  placing  an  order  with  his  firm.  "  I  get  exactly  the 
same  prices  from  all  you  battery  makers,  and  your 
Ijatteries  are  all  twins."  He  smiled  naturally — not  the 
usual  traveller's  business  smirk — and  said:  "'So  they 
are,  daunuit — but  I  could  do  with  a  bit  of  commission 
these  hard  times." 

No.  2,  however,  is  my  gem,  and  if  ever  I  fmploy  a 
traveller  it  shall  be  he,  but  I  will  send  a  prizetighter 
round  with  him.  A  (piiet,  unassuming  (ittle  man,  I 
doubt  his  ability  to  get  past  the  usual  mastiS  coimuis- 
sionaire,  but  he  knows  his  business  from  A  to  Z,  and 
backwards.  Although  we  are  fairly  old  acquaintances 
by  now,  he  never  manifests  that  ghasth-  travesty  of  a 
friendly  jiersonal  interest  in  myself  that  most  travellers 
affect.  A  plain  "  Good  niorning,'.'  and  he  is  down  to 
business  at  once.  He  listens  patiently  and  intelli- 
gently to  my  explanations  of  my  requirements,  has 
answers  to  all  my  questions  on  the  tip  of  his  tongue,  and 
is  always  full  of  iiel[>tiil  suggestions  without  Ijeing  too 
talkative  (gives  ////•  a  chance,  in  fact).  If  there  is 
notliing  for  him,  he  wastes  no  time  trying  to  force  a  sah- 
—  an  inqiossible  achievement  at  our  firm — but  goes,  and 
I  am  frrateful. 

It  is  ratlier  a  rotten  life  for  the  traveller  at  present, 
anyhow,  and  the  majority  bear  the  annoyances,  delays, 
and  rebuffs  common  to  their  lot  with  amazing  fortitude. 

The  ideal  traveller  needs  the  cunning  of  the  fox,  the 
courage  and  tenacity  of  the  bulldog,  the  sensitiveness 
of  the  hippopotamus,  and  the  modesty  of  the  peacock. 
Rather  a  beastly  catalogue  this,  but  the  ideal  man  un- 
doubtedly cannot  be  the  ideal  traveller.  I  have  tried 
travelling  mvself. 


ELECTRICITY    IN     MINES. 


Report    of    the    Chief    Inspector    of    Mines. 


In  the  report  of  H.M.  Chief  Inspector  of  Mines  for  the 
year  1920  just  issued  it  is  interesting  to  note  the  gradual 
increase  in  the  use  of  electricitj-  in  mines.  This  is 
shown  in  the  following  table:  — 

Table  I. 


Surface. 

Underground. 

Total. 

Vi'av. 

H.P. 

Per  cent. 
increaBe 

preceding 
year. 

n.p. 

Per  cent, 
increase 

preceding 

H.P. 

Per  cent. 

increase 

preceding 
year. 

I'll'.l 
MI20 

4-1 1,600 
4  111. '.I.-)  4 

.■)!IU 
ftil 

.")H  7.321 

(J  18,808 

7-00 
5-37 

1,028,1)27 
1,080,882 

6-.-.8 

.-.-ul 

The  application  of  electricity  to  the  various  opera- 
tions of  colliery  working  is  more  clearly  shown  in 
Table  11,  which  also  gives  details  of  the  use  of  elec- 
trical plant,  in  each  inspection  division,  both  for  coal 
mines  and  metalliferous  mines. 

From  this  table  it  will  be  noticed  that  the  greatest 
application  is  to  haulage  and  ptim|)ing,  two  of  the  most 
costly  operations  in  mining,  the  next  in  importance 
being  ventilation  with  80,;i09  h.p.  It  may  also  be 
noticed  that  more  than  half  the  h.p.  applied  to  "  wind- 
ing "  is  in  South  Wales,  whilst  on  the  other  hand,  Scot- 
land leads  in  portable  machinery,  which  includes  coal 
cutters,  having  more  than  half  the  total  applied  to  this 
purpose. 

.\s  regards  coal-cutting  nuichinery,  there  will  un- 
doubtedly be  a  great  increase  in  the  use  of  these  ma- 
chines within  the  next  few  years.  The  total  number  of 
machines  in  use  in  1920  was  .">,073,  compared  with  4,482 
in  the  previous  year.  As  tlie  inspector  remarks,  "  This 
increase     indicates    that    experience    is    disclosing    tlie 


advantages  of  changed  methods  in  working  some  seams. 
.\.s  time  goes  on,  these  advantages  should  be  more  and 
more  recognised  where  the  underground  conditions  are 
suitable  for  the  introduction  of  machine  coal-cutting." 
Tables  III  and  IV  give  a  complete  analysis  oi  the 
different  types  of  machines  in  use  in  the  various  divi- 
sions and  the  quantity  of  coal  won  by  each  particular 
type.  It  will  be  noticed  there  was  only  uiie  electrically- 
driven  "  percussive  "  machine  at  work.  The  produc- 
tion of  a  satisfactory  machine  of  this  type  is  no  doubt  a 
very  difficult  problem,  but  we  sincerely  hope  it  will  some 
day  be  solved,  as  a  satisfactory  solution  would  supply 
a  long-felt  want.  Tal)le  IV  shows  that  the  two  most 
popular  machines  are  the  electrii-ally-driven  "disk" 
and  "  chain  "  types. 

The  most  remarkable  feature  about  the.se  tables  is  the 
great  development  of  electrical  coal-cutting  machinery 
in  the  Scottish  collieries,  where  more  than  one  half  of  th« 
total  number  of  macliines  are  at  work,  and  where  more 
than  one-third  of  the  total  machine-mineil  mineral  was 
olitained. 

There  were  inifnil uii:il<l y  <hiriiig  the  year  1020  nine 
fatal  accidents  due  to  electricity,  which  caused  ten 
deatlis.  six  of  which  were  on  tlie  surface  and  three  under- 
ground. In  addition,  electricity  was  a  contributory 
cause  of  two  accidents  :  one.  an  explosion  of  fire  damp 
and  air,  ignited  by  open  sparkinsr  at  a  direct-current 
motor  used  for  driving  an  auxiliary  ventilating  fan. 
whii'ii  caused  the  death  of  one  person  ;  the  other  due  to 
tlie  unexpected  starting  of  a  disk  t\pe  coal-cutter,  dur- 
ing replacement  of  the  picks,  which  came  about  owing 
to  faulty  connections  in  the  st^irting  switch  and  the 
(■(lincideiiie  of  >\  defert  of  insulation  on  the  motor  wind- 
Iiil:    supplied   frniii   :i   direct-current  earthed  concentric 
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system.  Of  the  electric  shock  accidents,  these  were  iu 
six  cases  due  to  defective  insulation,  one  was  apparently 
due  to  "practical  joking,"  and  one  was  due  to  "  mis- 
understanding '  coupled  with  the  absence  of  "  isolating 
links  "  or  means  of  locking  the  switch  in  the  off  position. 
The  remaining  accident,  which  caused  the  death  of  two 
men,  is  rather  unusual,  it  evidently  being  caused  by 
"gas  "  originating  from  the  oil  in  an  oil-switch.  The 
deceased,  one  an  assistant  electrician  and  the  other  an 
engine  attendant,  died  as  the  result  of  injuries  received 
from  the  Hying  fragments  of  a  heavy  cast-iron  switch 
pillar  in  a  surface  engine  room.  This  pillar  exploded 
on  being  operated,  the  man  operating  the  switch  being 
killed  outright  ;  the  explosion  was  due  to  the  ignition 
of  inflammable  gas  originating   in  an   oil   switch  which 

Table  II.- 


"  The  regulations  re.piire  that  earth  conductors  and 
nietallie  coverings  shall  be  tested  for  continuit)'  as  often 
as  may  be  necessary  to  prevent  danger,  and  this  duty  is 
laid  upon  the  authorised  electrician. 

'■  This  requirement  cannot  be  satisfactorily  fultillod 
unless  suitable  instruments  are  available,  and  the  test 
of  conductors,  or  points  of  contact  of  low  resistance, 
cannot  be  made  effectively  with  an  instrument,  such  as 
an  ohmmeter,  designed  to  measure  high  resistance. 

"  A  test  for  continuity  of  cable  armouring  should  not 
be  carried  out  with  current  from  the  power  system 
owing  to  the  danger  of  shock  or  from  open  sparking, 
and  is  of  little  value  if  made  with  a  small  current  and 
sensitive  galvanometer  ai)plied  at  one  extremity  of  the 
cable  sy.stem. 

•Coal  Mines. 


No.  of 
mines. 

Surface.                                      1      .                      Underground. 

Divisi.m. 

Wind- 
ing. 

Venti- 
lation 

Haul- 
age. 

Coal 
wash- 
ing or 
screen- 
ing. 

Miscel- 
laneous. 

Total.       H-'- 

Pump- 
ing. 

Port- 
able 
mach' 
inery. 

Miscel- 
laneous 

Total. 

Gross 
total  h.i>. 

1.  Scotland        

2.  Northern        

3.  York  and  Xorth  Midland 

4.  Lanca-shire.  N.  Wales,  and  Ireland 

.-..  South  Wales 

G.  Midland  and  Southern        

352 

268 
246 
139 
341 
158 

4,212 

18.2S2 
1,990 

335 
27,661 

485 

7.137 
24,917 
16,238 

5,028 
23.660 

3,329 

80,309 

4,331 
15,356 

4.896 

1.669 
18,543 

2,616 

47,411 

10,019 
18,371 
27.374 

4,969 
12,042 

5,008 

17.351 
47.991 

59,080 
12.985 
52,785 
13.294 

203,486 

43,050 
124.917 
109,578 

24.986 
1.34.691 

24,732 

47.738 
57.270 
48,716 
14,935 
62.813 
25,577 

77,599 
59.830 
29,195 
17,082 
70.445 
25.461 

34,067 
6,662 

12.350 
1.819 
2.449 
4.S67 

62,214 

6,788 
5.052 
3.764 
455 
1,917 
2.017 

166,192 
128.814 
94.025 
34.291 
137.(iv'4 
57.922 

209.242 
253.73 1 
203.603 

59,277 
272,315 

82.654 

Total  h.p 1,.".04 

52,965 

77,783 

461,954 

257,049  279,612 

19.993'  618,868 

1.080,882 

Metalliferous 

Mines 

■ 

1.  Scotland        

9 

67 

—        114    1     —    i        457 

638 

115 

315 

40 

103 

573 

1.211 

2.  Northern        

20 

40 

—         16 

—     i         698 

754 

466 

3.449 

-, 

476 

4,39C. 

5.150 

3.  York  and  North  Midland   ... 

9 

27 

2            ->1 

—             302 

382 

211 

20 



238 

620 

4.  Lancashire.  N.  Wales,  and  Ireland 

13 

1,101 

—     1    201 

—          1.319 

2.621 

1,004 

1.067 

<l 

356 

2.436 

5.057 

5.  South  Wales 

3 

119 

— 

— 

— 

433 

552 

— 

76 

— - 

— 

76 

62H 

6.  Midland  and  Southern        

14 

375 

256 

'164 

—  ■ 

4,432 

5,2^7 

10 

2,095 

24 

23 

;  2,152 

7,379 

Total  h.p 

68 

1,729 

258 

546 

- 

7.641 

10.174 

1,602 

7,213 

98 

958 

9.871 

20.045 

Table  III. 

Nl.mbkr  of  Coal  Cotters  of  Each  Type  in  Use,  Mineral  Obtained,  and  Number  of  Convevous 

Division  During  the  Year  1920. 


Coal  Face  in  Each 


No.  of 
mines 
at  work 

.livision 

No.  of 
mines 

using 
mach- 
inps. 

252 

126 
137 
103 
()5 

77 

Per- 
centage 
using 
mach- 
ines. 

- 

Type  of  machine 

Mineral 
obtainef'. 

No.  of 
con- 

Division. 

Disk. 

Bar.          1        Chain. 

Percussive. 

Rotary  heading 

Elec 
tricity 

Com- 
pressed 

Elec- 
tricity 

■   3        151 
23        135 
31      i  232 
(il           28 
14           44 
12        132 

Com- 
pressed 

Elec- 
tricity 

1 

Com- 
pressed 

30 
924 
193 
.546 

50 
1|38 

Elec- 
tricity 

1 

8 

1 

Com- 
pressed 
air 

p,       1   Com- 
tricUyP'-tf;" 

atcoal 
face. 

Scotland        

Northern 

York  and  N.  Midland 

Lanes,  and   N.  Wales 

South  Wales 

Midland   A:   Southern 

518 
469 
475 
309 
614 
466 

48-6 
26-9 
■28-8 
33  3 
10-6 
16-5 

631 

51 

156 

,s 

2 

23 

93 

47 

119 

109 

2 

13 

366 
29 
78 
33 
26 
18 

5 
41 

168 
82 

101 
92 

4 
.3 
10 

2 

1,149 

215 

474 

69 

72 

175 

2.154 

131 

1.042 

514 

808 
167 
267 

Tons. 
10.859.652 
5.195.720 
7,815.613 
2,938.714 
1,076,730 
2,859.845 

109 
99 

191 
53 

33'i 
32 

Total  in  1920 

2.851 

760 

267 

871 

383 

550 

144      722 

492 

1 

1,881 

10 

19 

2,919 

30.746,274 

823 

Percentage  of  total ... 

1.254 
24-7 

694 
13-7 

1,214 
23-9      : 

1 

1,882 
371 

29 

or, 

5.073 
42-5      57-5, 

Total  in  precedin);  year 

2,843 

729 

26-6 

876        388 

489        128 

573       40o! 

7   \,k^' 

sl       18 

1,950    2..5321 

28,081,017 

712 

Percentage  of  total... 

1. 

m 

( 
1 

i7         \         9 

r.s       '       2 

73 

1. 
.i 

605 
5-8 

II 

3 

4.482 
13-5      565 

was  housed  with  other  details  within  the  pillar.  Owing 
to  defective  contact,  continued  minute  arcing  probably 
(K-eurred,  so  that  the  oil  was  "  cracked  "  and  the  pro- 
du  -ts  spread  Ijy  diffusion  into  the  housing,  which  was 
nut  ventilat<'(i  nor  designed  to  resist  sucli  an  explosion. 
'I'lie  inflaniiiiablc  gas  was  ignited  by  the  break  flash  of 
the  air-break  isolating  switch.  This  isolator  was 
interlocked  with  the  oil  switch,  but  served  to  interrupt 
tlie  circuit  of  a  potential  transformer. 

Only  one  death  was  a]>parently  directly  due  to  "  de- 
fective earthing."  The  value  of"  this  safeguard  and  the 
iuiportance  of  adequately  maintaining  and  regularly 
testing  the  earthinp  circuit  continue  to  be  impressed 
upon  all  users  of  electrical  plant;  and  the  following 
suggestion  by  H.M.  Electrical  Inspector  of  Mines,  which 
aims  at  facilitating  the  routine  tests  of  earthing  con- 
ductors, will  be  found  of  interest  to  those  concerned;— 


"  To  illustrate  tlie  class  of  test  desired,  the  following 
suggestion  for  a  simple  portable  outfit  may  be  of  in- 
terest : 

"  To  avoid  tlie  difficulty  and  delay  entailed  by  cari-y- 
ing  out  a  test  from  end  to  end  of  a  hmg  cal)le,  or  of  n. 
comiilete  cable  sj-stem,  at  fre()ueiit  intervals  tests  might 
1)1,'  mnrle  from  point  to  point  on  the  cable  armouring  by 
means  of  tlic  following  outfit:  A  2-volt  accumulator,  an 
ammeter,  and  an  adjiistal)le  rheostat  with  two  contact 
spikes,  the  whole  connected  in  series. 

"  To  test  c(jnductivity  across  a  joint,  the  contact 
spikes  would  lie  applied  at  convenient  points,  and  the 
rheostat  would  be  adjusted  to  pass  a  standard  current. 

"  .\  direct  comparison  could  be  made  with  an  un- 
jointed  length  of  cable  armouring  or  with  the  corre- 
sponclirig  copper  conductor. 

''  If  desired,  tlie  rheostat  could  bi;  calibrated  to  show 
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the 
test. 


iljro.xiiiijitu    oliMiic   v;iliii'    ol'    the    resistance   uiifler 


"  .Sueii  ii  test  could, be  carried  out  without  d;uip;cr  (ji' 
interruption  of  service  and,  by  suitable  organisation, 
tiic  whole  cable  system  coiild  be  surveyed  at  reasonable 
intervals  of  time." 

The  reports  on  electrical  accidents  in  mines  shoulii 
be  carefully  studied  by  all  engap:ed  in  operating  and 
supervisinfT  electrical   plant,   as   in  most  cases  the  acci- 

Table  IV. 
Qi  ANTiTY  OK  Mineral  Got  by  Each  Type  of  Coal  Cutter  in  Each  Division  Duri.so  the  Year  1920, 


shock,  that  anyone  siiould  be  so  foolish  as  to  attempt 
|>ractical  joking  with  electric  current  from  main 
cables,  whether  for  lighting  or  power  purposes;  yet  the 
sad  fact  remains  that  several  deaths  have  occurred  at 
mines  through  this  cause.  Those  engaged  in  designing 
electrical  switchgear  and  plant  for  use  in  mines  should 
pay  particular  attention  to  making  as  far  as  possilde 
everything  absolutely  foolproof,  and  in  portable  machi- 
nery, where  flexible  connections  are  to  be  made,  to  see 


Description 

of 

mineral. 

Type  of  machine  and  motive  power. 

Division. 

Disk.            1             Bar. 

Chain. 

Percussive. 

Etotary  heading. 

:    GnmA 

Elec- 
tricity. 

Com- 
pressed 

Etec- 
tiioiiy. 

Com- 
pressed 

Elec- 
tricity. 

Com- 
pressed 

Elec- 
tricity. 

Com- 
pressed 
air. 

Elec- 
tricity. 

Com- 
pressed 
air. 

Elec- 
tricity. 

Com-     '    »°""»- 
pressed  , 
air. 

SootUnd 

Northern        

York  and  Nortli  Mirlland. . 

Lanes,  and  North  Wales.. 
South  Wales 

Midland  an  1  Southern     . . 

Coal 

Ironstone 

Fireclay, 

Coal 

Fireclay 
Ironstone 

Coal 

Fireclay 

Ganister 

Coal 

Coal 

Fireclay 

Coal 
Ironstone 

Tons. 

6,249,247 
63,872 
10,846 

44.7,846 

1,209,009 

59,483 
20,500 

268,947 

Tons. 
670,261 
16,208 

848,125 

1,064,047 
107 

613,017 
8,416 

185,668 

Tons. 
2,681,908 
37,821 
21,389 

161,025 

735,869 

213,970 
100,199 

106,584 
36,892 

Tons. 
14,450 
1,0S6 

176,476 

441, :67 

419,747 
46,750 

75,071 

Tons. 
1,16B,326 

1,207,517 

2,043,fOS 
8,935 

150,916 
223,868 

965,668 
293,697 

Tons. 
41,3:4 

386,690 

1,996,87a 

699.061 
611,468 

749.407 
6,798 

Tons. 
375 

Tons. 
41.684 

2,511,876 

14 

9,251 

S88,103 
13,''69 
4,193 

878,234 

66,aS9 
20O 

186,a32 
22,819 

Tons. 
331 

8,616. 

11,306 

Tons. 

400 
11,832 

4.800 

486 

Tons. 
9,939,811 
1C0JS93 
32,23> 

1,813,889 

3  992,297 
8,935 

424,365 
344,067 

1,341,474 
341,795 

- 
Tons.         Tom. 
770  649 
16,264  10,8S9,6S2 

3,372,567; 

14    6,195,720 
9,361 

3,801,412 

18,776    7,815,613 
4,193' 

2,514,348]    2,938.714 

732,463     1,076,730 
200 

1,146,9641 

29,612|    3,859,845 

Total 

Coal 

Ironstone 
Fireclay 
Ganister 

8,252,529 
6  i,a72 
10,816 

2,839,634 

1. 1,208 

107 

3,819,566 
74,21.1 
21,389 

1,173,051 
1,056 

6,749,496 

29d,697 

3,936 

4,3.36,83.'? 
6,793 

375 

3,971,968 
82,070 
13,883 
4,193 

3,917 
11,806 

17,018 

17,856,902 
442,488 
36,170 

12,338,404   30,194,306 
66,127        497,615 
13,990          60,160 
4,193j            4,19J 

Grand  total  in  19^0.. 

All  miner- Is 

8,326,747 

2,851,849 

3,945,157 

1,171,107 

6,047,028  4,343,626 

876 

4,022,114 

15,253 

17,018 

18,33l,66o|  12,411,714  30,746,274 

Percentage  of  total . . 
Total  in  preceding  year     . . 

All  miner'ls 

11,181,596 

36-4 

8,695,007  3,090,481 

6,119,264 

16-6 

3,528,657  1,101,712 

10,390,654 

33-8 

4,683,307  3,486,271 

4,022,489 
191 
1,856  8,621,089 

32,271 

0-1 

2,474       22,133 

30,746,274 
59-5            40-4         j      100-0 
16,810,331  11,270.686  28,081,017 

Percentage  of  total . . 

11,786,188 

4a-o 

4,63C 
16 

,369 
'5 

8,017,678 
28-6 

3,622,975 
12-9 

24,607 
0-1 

2S,081.0n           1 
59-9             40-1       1      100-0 

dents  are  due  to  neglect  on  the  part  of  someone,  and  all 
cables  and  connections  should  be  either  in  such  a  posi- 
tion or  so  protected  that  it  is  impossible  for  foolish  and 
ignorant  boys  or  workmen  to  interfere  in  any  way  with 
them,  and  still  less  to  be  able  to  connect  or  manipulate 
live  wires  or  make  connections  for  the  purpose  of 
"practical  joking."  It  seems  strange  to  electrical 
engineers,  who  are   aware    of    the    daiiners    of    electric 


that  these  are  of  sound  mechanical  construction.  No- 
thing shoddy  or  cheap  is  fit  for  the  rough  usage  encoun- 
tered in  a  coal  mine. 

The  use  of  electric  safety  lamps  is  rapidly  making 
headway,  there  being  245,900  in  use  in  1920,  as  com- 
pared with  197,722  in  the  previous  year.  The  better 
light  and  the  great  security  these  lamps  give  are  cer- 
tainlv  worth  tlie  little  extra  cost. 


ELECTRICALLY-DRIVEN     FIRE-FIGHTINQ    APPARATUS. 


By    E.     KILBURN    SCOTT. 


The  New  York  tire-lighting  department  has  not  yet 
adopted  electrically-driven  engines,  but  some  of  the 
neighbouring  towns  have  done  so  on  a  considerable 
scale.  For  example,  Paterson,  in  New  Jersey,  has  a 
completely  "  motorised  "  fire  department.  This  city  is  a 
silk  manufacturing  centre,  and  has  a  large  foreign 
population,  many  hilly  streets,  and  a  residential  dis- 
trict where  most  of  the  hoiLses  are  of  frame  construc- 
tion. 

The  I'ire  Department  consists  of  fifteen  companies, 
and  the  electrically-propelled  aj)i>aratus  includes  nine 
engines,  t*»n  combination  wagons,  and  three  ladder 
trucks.  Most  of  them  have  been  converted  by  removing 
the  gasoline  engines  and  installino:  the  electric  drive. 
They  were  originally  built  to  be  drawn  by  horses ;  later 
gasoline  tractors  replaced  the  horses,  and  finally  electric 
motors  and  storage  batteries  have  replaced  the  engines. 

To  electrify  the  pumping  apparatus,  all  the  running 
gear  forw.ord  of  the  gooseneck  was  removed,  and  channel 
beams,  long  enough  and  heavy  enough  to  carry  the 
storage  batteries,  the  chauffeur's  seat,  and  the  driving 


and  steering  apparatus,  were  riveted  on.  The  rear 
wheels,  the  boiler,  and  the  pumps  were  not  toucheil. 

For  the  ladder  trucks,  the  frame  was  extended  to  pro- 
vide space  for  the  driving  mechanism,  ami  the  battery 
box  was  suspended  under  the  frame  and  just  forward  of 
the  rear  wheels.  An  entirely  new  set  of  wheels  was 
ir.ounted,  each  wheel  having  its  individual  electric 
motor.  Lengthening  and  strengthening  the  frames 
and  the  installation  of  motors  for  each  of  the  rear  wheels 
acromplished  the  same  results  for  the  combination 
wagons. 

During  1919  the  department  responded  to  511  alarms, 
and  reached  the  fires  so  promptly  that  in  only  four' 
cases  did  the  blaze  extend  beyond  the  original  building. 
The  damage  in  the  most  disastrous  fire  of  the  year 
amounted  to  only  209,000  dols.,  and  the  average  loss 
in  the  next  four  fires  was  less  than  50,000  dols.,  while 
the  average  loss  in  all  fires,  including  the  big  ones,  t?^? 
less  than  900  dols. 

In  a  recent  test  on  Temple  Street,  having  a  gradient 
of  fourteen  per  cent,  and  three  blocks  long,  the  truck 
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climbed  the  distance  in  one  minute  and  fifteen  seconds. 
Another  incline  of  seventeen  per  cent,  was  negotiated  in 
sisty-two  seconds,  and  not  only  did  the  "  electric  " 
climb  from  a  standing  start,  but  it  stopped  in  the 
middle  of  the  hill  and  started  again  -nithout  any  assist- 
ance. A  speed  of  thirty-four  miles  per  hour  is  main- 
tained on  the  level. 

The  fire  chief  says  that  "  the  electric  trucks  are  the 
most  reliable,  least  expensive,  and  best  type  of  vehicle 
for  fire  department  usage."  The  labour  of  the  depart- 
ment has  decreased  nearly  seventy  per  cent,  since  the 
introduction  of  electric  trucks  three  years  ago,  and 
with  the  exception  of  a  smash  into  a  tree,  not  one  of  the 
electric  trucks  has  ever  been  out  of  service  for  as  long 
as  twenty-four  hours. 

About  a  dozen  other  cities  in  the  Eastern  States  have 
adopted  electrically-propelled  tiro-fig-hting  apparatus. 


CORRESPONDENCE. 

Letters  received  by  us  after  5  p.m.  on  Tuesday  cannot  appear 
until  "'6  following  week.  Correspondents  should  forward 
their  communications  at  the  earliest  possible  moment.  No 
letter  can  be  published  xtnless  ive  have  the  writer's  name  and 
address  in  our  possession. 

The  Fire  at  Carmarthen   Electricity   Works. 

I  shall  be  pleased  if  you  \\ill  permit  mc,  through  the  medium 
of  your  paper,  to  express  my  gratitude  to  the  many  sym- 
pathisers and  for  the  offers  of  help  T  have  received  from  both 
individuals  and  manufacturers,  to  which  it  is  imiwssible  for 
me  to  reply  individually. 

I  must  say  it  has  .surprised  me.  and  1  feel  all  the  more 
grat-eful.  The  prompt  action  of  Messrs.  Mirrlees,  Bickerton 
and  Day,  Ltd.,  our  engine  builders,  and  the  Western  Engineer- 
ing Co.,  Swansea,  who  earned  out  the  temporary  electrical 
repairs,  with  the  permanent  staff  under  me,  who  worked  as 
only  Britons  can  do  day  and  night,  achieved  a  ta.sk  I  can  oni.t 
describe  as  wonderful,  in  renewing  the  supply  after  eight 
nights  of  darkness. 

The  seriousness  of  the  lire,  owing  to  ihe  highly  inflammable 
crude  oil  and  the  wood  and  slate  roof,  can  hardly  be  described. 
Its  effect  has  taught  me  a  lesson,  as  well  as  those  similarly 
situated  as  we  were  with  this  type  of  plant,  and  I  shall  be 
pleased  to  impart  information  to  any  engineer  who  will  write 
me,  to  safeguard  himself  from  any  such  like  occurrence. 

I  must  also  say  that  my  company  is  most  grateful  to  the 
Corporation  of  Carmarthen,  a  deputation  of  which,  including 
the  Mayor,  waited  on  the  directors  to  express  their  sympathy 
and  offer  of  help;  also  to  the  townspeople,  who  realised  the 
serious  situation  and  most  patiently  waited  for  the  resumption 
of  supplv. 

A.  Preston,  A.M.I. E.E., 

Mdiiuycr  and  Engineer. 

Eiectricitv  Works.  Carmarthen. 
December  \Wi,  1921. 


The   Durability  of  Lead=covered   Cablci. 

The  question  of  lead-coVered  w'iring  is  of  interest  to  us  here, 
as  we  have  been  using  the  system  in  Sahsbury  since  1898,  and 
I  think  well  over  Km  miles  of  this  wire  is  in  use  on  our  con- 
sumers' premi.ses. 

We  use  lead-covered  twin  paper-insulated  wire ;  the  joints 
are  covered  \\  ith  .tlieet  lead,  which  is  folded  round  them,  and 
sweated  on  to  the  lead  of  the  wire  by  means  of  a  small  blow- 
pipe. The  wire  is  sealed  into  varni.shed  hard-wood  blocks  w  ith 
insulating  wax  at  the  ceiling  roses  and  switches;  lead  blocks 
can  be  used  in  damp  places  if  desired.     No  looping  is  done. 

The  whole  system  is  watertight  and  absolutely  satisfactory. 
.\  number  of  installations  have  been  in  use  for  over  20  years, 
and  are  quite  in  order  at  the  present  time ;  none  have  had  to 
be  pulled  out  except  where  the  fault  hai:  been  quite  definitely 
traceable  to  bad  workmanshij). 

The  OBiiitials  for  making  a  success  of  the  system  are  :  — 

1.  Good  workmanship,  with  a  knowledge  of  the  system. 

2.  Prorier  earthing  of  the  lead  covering. 

3.  The  wire  not  to  be  covered  with  plaster  or  cement  with- 
out proper  protection. 

4.  The  system  not  to  be  used  in  a  place  infested  with  rats  or 
mice,  as  they  eat  the  lead. 

I  have  no  doubt  that  these  necessary  conditions  have  not 
been  complied  with  in  the  cases  of  trouble  quoted  by  other 
correspondents.  Good  workmanship  and  a  thorough  know- 
ledge of  the  system  are  absolutely  essential,  as  it  is  obvious 
that  if  paper-in.sulated  wire  is  not  properly  sealed  up,  "there 
will  soon  be  trouble  if  the  slightest  dainp  gets  to  it. 

A.  B.  Randall. 

Eiectricitv  Works,  Salisburv. 
Derember  ]'th,  1921, 


One  Solution  of  the  Frequency  Problem. 

Replying  to  both  Mr.  A.  L.  Pirth's  letter  of  the  6th  in.st., 
and  Mr.  Sutton's  letter  of  the  6lh,  the  difficulties  which  are 
referred  to  in  dealing  with  odd  frequencies  could  be  overcome 
with  two  alternators  coupled  in  tandem  in  the  manner  I  sug- 
gested, by  utilising  low-siieed  type  alternators  gear-driven  from 
the  turbine.  Although  1  have  no  actual  figures  before  me,  1 
U'lieve  1  am  correct  in  saying  that  the  combination  of  a  low- 
speed  type  alternator  with  gear  and  a  higher-speed  turbine  is 
as  cheap  as,  say.  a  standard  ii.ttKI-r.p.m.  turbine  with  direct- 
coupled  alternator,  and  there  is  little  difference  in  the  overajl 
etiiciency.  With  low-speed  type  alternators  the  objections 
raised  could  be  overcome. 

It  would  be  interesting  to  know  how  a  set  of  this  description 
would  compare  with  the  scheme  outlined  by  Mr.  Sutton,  and 
as  will  be  seen,  the  employment  of  low-speed  alternators 
would  enable  a  dhect-current  generator  to  be  coupled  up  if 
required.  The  all-important  fact  remains  that  the  losses  with 
a  coupler  'set  must  be  very  considerable,  and  if  these  are 
capitalised  they  should  leave  a  very  large  margin  in  favour 
of  a  tandem  scheme  such  as  I  suggest. 

With  regard  to  the  question  of  power  factor,  I  have  al- 
ways maintained  that  it  is  wrong  to  correct  the  power  factor 
at  the  power  station,  but  right  to  aim  at  raising  the  power 
factor  at  the  point  of  consumption. 

E.  W.  Dorey. 

London, 

Deceynher  nth.  1921. 


Tracing  Mains. 

In  the  article  on  "  Mains  Photography,"  by  Mr,  A,  I''. 
Beach  in  your  issue  of  December  2nd,  1921.  the  need  for  the 
use  of  photography  appears  to  have  risen  out  of  a  difficulty  in 
finding  the  exact  position  of  a  power  main  under  a  held,  owing 
to  the  cable  having  been  laid  in  a  position  not  in  accordance 
\vith  the  plans.  It  is  suggested  that  the  position  of  the  cable 
could  have  been  found  quite  ea.sily  with  the  aid  of  a  search 
coil,  as  there  are  very  few  underground  power  mains  which 
cannot  be  detected  by  this  simple  piece  of  apparatus. 

As  I  have  frequently  met  power  engineers  who  are  ignor- 
ant of  this  method  ot  uetection.  the  following  description  ot  an 
efiicient  search  coil  may  be  found  ct  value  :  Some  40  turns  of 
covered  wire.  No.  22  S.W.G.,  should  be  wound  on  a  rect- 
angular light  wooden  frame  with  sides  about  'A  ft.  by  1  ft.  (J  m.. 
and  the  wires  should  be  connected  to  a  60-obm  telephone 
receiver,  Ihe  best  type  of  coil  is  one  in  which  the  impedance 
of  the  coil  equals  the  impedance  of  the  telephone  receiver.  Ihe 
one  described  will  be  found  convenient  to  handle,  and,  if  a 
good  telephone  receiver  is  employed,  very  effective  in  use.  .\ 
hum  is  heard  when  the  coil  is  parallel  with  the  main,  with 
varying  degrees  of  strength  to  .silence  between  that  position 
and  when  the  coil  is  at  right  angles. 

S.  C.  Bartholomew. 

London, 

December  loih,  1921. 


Leaves   from   an    Inspector's    Note  Book. 

To  iijsurance  iiis{)ectmg  engineers,  both  "  Anode's  "  articles 
and  Mr.  A.  J.  .Abraham's  letters  are  nauseous.  "  Anode's  " 
lau'y  tales  about  changmg-over  starter  connections  and  re- 
versing 3-pha.se  motors  majie  engineer  surveyors  look  the  fools 
that  Mr.    Abraham  thinks  they   are. 

"  Anode  "  states  that  after  his  experience  at  the  pork 
butcher's  he  never  made  an  inspection  without  seeing  the 
machine  run,  yet  later  he  admits  passing  for  insiu-ance  a 
motor  which  he  never  even  saw  at  work,  which,  to  iny  mind, 
IS  ijiore  imporliiril  that  the  eheckiii;^  nf  iliinen.sioiis  and  a 
megger  test. 

The  nom-dc-phinic  ol  the  aiithdr  iire\(  iits  us  of  the  inspect- 
ing fraternity  from  pulling  his  leg,  as  he  appears  to  gloi7  in 
domg  to  his  company's  clients  and  their  engineers. 

Now  I  wonder  how  much  our  frietid  Mr.  Abraham  knows 
about  insurance  companies'  business  or  their  iusjiectors'  duties 
and  salaries.  It  was  he  who,  in  a  jirevious  letter,  com- 
pared insurance  companies  to  Hebrew  money  lenders. 
It  is  quite  obvious  that  any  plant  insured  by  bis  de- 
partment is  insured  without  his  permission,  and  that 
probably  at  .some  time  he  has  had  his  "throne" 
shaken  by  an  inspector's  report  (in  spite  of  the  in- 
spector only  getting  a  third  of  his  salary),  hence  the  bee  in 
his  bonnet  still  continues  to  buzz.  As  to  an  inspector  to-day 
earning  less  than  a  fitter,  I  challenge  him  to  prove  that  he 
has  an  ordinary  fitter  in  his  employ  earning  even  as  much  as 
a  newly-appoint<»d  inspector  for  a  normal  working  week, 
thanks  to  the  efforts  of  the  Engineer  Surveyors'  Association. 
It  is  very  probable  that  comment  has  been  made  about  his 
bplanccr  fuses  being  too  heavy,  but  I  again  challenge  him 
to  produce  an  insurance  company's  report  suggesting  fitting 
fu«!s  in  the  shunt  leads  of  a  dynamo.  As  to  his  test  of  at 
motor  reported  to  be  hot,  I  would  ask  if  he  never  heard  of  a 
motor  being  badly  overloaded?  The  firm  would  not  do  this, 
naturally,  when  they  knew  his  test  was  on;  and  as  to  the 
mspector's  instruments  for  checking  the  temperature,  a  ther- 
poometer  is  part  of  his  equipment  for  motor  inspection,  hence 
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his  reixjit  is  just  as  likely  to  be  cone<_'t  as  that  of  a  certain 
individual,  wtio  apparently  i-ides  th«  high  hoi«'  pretty  hand- 
somely as  far  as  Aberdare  i.s  concerned. 

N.   W.   Walker,  A.M.I.E.E., 

Sheffield.  I^iijiiurrr-Siirreyor. 

December  17///,  I'.l'il. 

\  Neon  Night   Lamps. 

I  should  be  obliged  if  you  could  offer  any  explanation 
of  the  following  regarding  a  Neon  lamp:  (1)  \\heii  switched 
on  after  a  long  jierioif  of  rest  the  lamp  refuses  to  light  up. 
If  the  lamp  is  then  momentarily  connected  to  the  secondary 
of  a  spark  coil  (giving  about  M-Ki  in.  .spark)  and  then  replac-ed 
on  the  lighting  circ'uit  the  lamp  lighti^  up  promptly.  Circuit 
is  '205  volts,  .50  periods,  ('i)  In  the  case  of  one  lamp  it  became 
necessary  to  re-fix  the  l)rass  cap,  and  on  removing  the  globe 
from  the  cup  previously  to  I'e-cementing.  I  find  that  there  is  a 
bobbin  wound  with  very  tine,  enamel-insulateil  wire  concealed 
within  the  cap  of  tli<'  lamp.  Can  you  favour  me  with  the 
object  of  this?  •  Charles   W.   Cook. 

London.   Dcrcmbcr  nth,   1921. 

I  The  Neon  lamp  partakes  of  the  n.itiire  of  an  arc  lamp; 
there  is  no  metallic  connection  between  the  electrodes.  Hence 
the  gas  must  be  ionised  before  the  arc  can  be  struck,  and  this 
is  effected  by  the  process  mentioned  by  our  correspondent — 
but  the  case  appears  to  be  exceptional,  as  the  lamps  normally 
light  up  \\ithout  ditiSculty. 

l^resmiKibly  the  fine  w'iro  is  a  balla.st  resistance,  necessary 
to  give  .stability  to  the  "  arc."  whicli  would  have  a  so-called 
negative  resistiince.— Eds.  EI;KC.  Rkv.] 


|()iir  roriespiHident  who  .signs  him.self  "(linger  Heer  "  is 
informed  that  his  letter  cannot  be  published  unless  his  name 
is  in  our  pos.si>ssion.  A  letter  .sent  to  his  address  has  been 
returned  by  the  Post  Office.— Eds.  Blkc.  Ri.v.j 
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Thermionic  Tubes  in  Radio  Telegraphy  and  Tetepliony.  By 
John  Scott- T.40GART.  Pp.  xxiii-H24;  figs.  344.  London; 
Wireless  Press.  Ltd.  Price  '2-5s. 
Since  the  war  a  considerable  number  of  books  has  appeared 
on  the  subject  of  the  thermionic  valve  and  its  various  appli- 
cations to  wireless  telegraphy  and  telephony.  Nearly  all  ttiese 
books  have  discussed  the  subject  with  the  aid  of  more  or  less 
advanced  mathematics,  but  although  such  a  method  of  treat- 
ment is  very  necessary  if  exact  ideas  are  to  be  obtained,  yet 
it  must  be  confessed  that  even  the  reader  who  is  competent 
to  cope  easily  with  the  mathematics  does  not  always  obtain 
in  this  way  as  clear  a  mental  picture  as  is  desirable  of  the 
phenomena  involved,  apart  from  the  symbols  in  which  they 
can  be  expressed,  while  for  the  reader  whose  mathematical 
attainments  do  not  reach  tlie  necessary  level,  such  books  are 
almo.st  usele.ss.  Now  it  will  be  readily  admitted  by  anyone, 
who  has  had  practical  experience  with  wireless  gear,  that  it 
is  the  possession  of  such  clear  conceptions  of  what  is  actually 
happening  which  is  the  really  important  mental  equipment 
needed  for  such  work.  If  this  equipment  can  be  obtained  by 
the  way  of  exact  mathematical  reasoning,  so  much  the  better. 
But  a  sufficiently  good  conception  for  practical  purposes  of 
what  is  occurring  in  the  gear,  and  of  the  results  produced  by 
changes  in  the  various  adjustments,  can  be  obtained  without 
mathematical  aid,  if  the  explanation  be  given  in  a  clear  and 
logical  manner.  Tli<'  author  of  the  book  under  review  has 
succeeded  in  doing  this  extremely  well;  in  fact,  we  have  no 
hesitation  in  saying  that,  for  the  average  wireless  operator, 
or  for  the  amateur  who  wishes  to  be  able  to  ii.se  his  set  in  an 
intelligent  manner,  it  is  the  best  elementary  book  on  the 
subject  which  has  so  far  appeared. 

The  book  is  divided  into  fifteen  chapters.  In  the  first  two. 
the  general  theory  of  thermionic  currents  and  their  practical 
application  in  two  and  three  electrode  valves  are  described. 
!  The  next  two  chapters  deal  respectively  with  the  valve  as 
1  a  detector  and  as  an  amplifier.  The  application  of  the  principle 
I  of  retro-action  is  next  dealt  with.  Then  follow  chapters  ou 
I  multi-stage  high  and  low  frequency  amplifiers,  on  combinecl 
I  high  and  low  frequency  amplifiers  and  on  circuits  using  multi- 
I   stage  amplification  with  retro-action. 

The  next  two  chapters  describe  the  use  of  the  thermionic 

valve  for  the  reception  and  the  generation  of  continuous  waves. 

The  following  two  deal  respective'y  with  various  applications 

I  of  the   valve   to  the   measurement   of   wave-length,   capacity, 

I  4c..  and  the  use  of  the  valve  in  wireless  telephony. 

lu  the  remaining  two  chajiters  the  Dynatron,  the  Turner 
relay,  and  several  other  miscellaneous  valve  devices  are 
described. 

The  book  is  well  printed  on  good  paper,  and  the  numerous 
diagrams  are  clearly  drawn  and  well  reproduced.  There  is  ,% 
refreshing  absence  of  padding  with  photographs  of  apparatus 
which,  however  much  they  may  appear  to  lighten  a  book, 
seldom  convey  any  information  of  value  to  the  reader. 


We  have  only  noticed  two  printer's  errors.  On  page  55, 
line  Si,  a  bracket  has  been  misplaced.  Incidentally,  we  think 
that  the  argument  would  be  clearer  if  the  last  two  expressions 
in  this  line  were  reversed,  so  that  the  line  read  ; 

I,X  =  2AX  =  (I.B  +  BX). 

On  page  1.57  reference  is  made  to  a  "  coil  R  "  in  fig.  118. 
No  cod  lettered  thus  is  shown  in  the  diagram,  and  the  "  R  " 
appears  to  be  a  printer's  error  for  "  AB." 

We  have  only  a  few  adverse  criticisms  to  offer.  On  page 
10  the  author  defines  an  electrostatic  line  of  force  as  the  line 
along  whicli  "  a  unit  positive  charge  of  electricity  (accordiny 
to  the  old  idea],  would  travel.  '  (The  italics  are  ours.) 
.Vlthough  modem  ideas  about  electricity  are  somevyhat 
different  from  the  old  ones,  yet  we  think  that  positive 
charges  of  electricity  still  tend  to  move  along  the  hnes  of  an 
electrostatic  field,  in  just  the  same  way  as  they  did  in  the 
old  days. 

(_)n  page  43  and  again  on  page  84.  the  statement  is  made 
(hat  the  e.in.f.  of  a  battery  having  appreciable  internal 
resistance  drops  immediately  an  external  circuit  is  connected 
across  the  battery  terminals.  Instead  of  the  e.m.f.,  of 
course,  the  external  voltage  of  the  battery  is  tneant,  the 
e.m.f.  remaining  unchanged  as  long  as  polarisation  effects 
do  not  occur. 

On  page  1'21  the  symbol  *•  is  used  for  the  capacity  of  a 
condenser  in  farads,  instead  of  the  international  symbol  C. 
This  is  the  more  desirable  as  on  other  occasions,  as,  for 
txample,  on  page  '209,  the  .symbol  C  is  employed. 

On  page  394  reference  is  made  to  attempts  "  to  obtain 
simultaneous  transmission  and  reception  in  wireless  telephony, 
so  ax  to  reprodvce  the  ronditicns  existing  on  an  ordinary  tele- 
phone circuit."  (Our  italics.)  We  think  that  if  the  author 
notices  carefully  what  happens  the  next  time  he  uses  a  tele- 
phone, he  will  realise  that  with  an  ordinary  telephone  circuit 
simultaneous  transmission  and  reception,  that  is.  duplex, 
working,  is  not  pos.sible,  even  if  two  persons,  one  to  speak 
and  one  to  listen,  be  installed  at  each  end  of  the  line.  With  an 
ordinary  telephone  the  Hstener  can,  if  necessary,  interrupt  the 
speaker,  and  this  is  what  is  desired  with  wireless  telephony, 
but  such  an  arrangement  is  not  duplex  working. 

With  the  exception  of  the  foregoing  small  points,  however, 
we  have  found  nothing  amiss  with  the  book,  which,  we  are 
sure,  will  meet  with  a  warm  welcome  from  elementary  students 
of  wireless  telegraphy. 


llchitiL-ity  and'  the  Electron  Theory.  By  E.  Cunningham, 
M..\.  Pp.  ix-l-1-46;  figs.  9.  London:  Longmans.  Green 
and  Co.     Price  10s.  6d.  net. 

The  author  will  probably  be  known  to  many  of  our  readers 
as  the  writer  of  a  very  concise  account  of  the  principle  of 
relativity  published  in  1914.  He  furnished  one  of  the  readiest 
means  available  of  becoming  acquainted  with  this  difficult 
subject  at  the  time,  and  there  must  nave  been  few  who  con- 
sulted the  book  who  had  not  reason  for  being  grateful  to  its 
author.  The  present  volume  is  the  second  edition  of  a  work 
designed  to  extend  the  usefulness  of  the  first  by  expanding  it 
to  embrace  the  ever-growing  complexities  of  the  subject.  .An 
attempt  has  been  made  to  .set  out  the  relation  of  the  electron 
theory  and  the  theory  of  gravitation  to  the  principle  of  rela- 
tivity, and  mathematical  analysis  has  been  omitted  to  a  large 
degree  with  the  idea  of  making  the  book  of  greater  interest 
to  the  general  reader.  Ihe  theory  of  relativity  is.  however, 
essentially  mathematical.  Take  away  the  mathematics  and 
there  is  really  nothing  left.  So  members  of  the  general  public 
who  come  to  this  book  or  any  other  that  deals  with  the  same 
subject,  without  bringing  some  knowledge  of  mathematics, 
aic  cioimd  to  he  disappointed.  In  this  edition,  besides  the 
special  theory  of  relativity  as  first  worked  out,  the  general 
theory  of  relativity  as  developed  by  Einstein  is  explained,  and 
the  reasoning  which  led  to  its  conception  is  clearly  described. 

This  asjx'ct  of  the  theory  is  probably  the  one  which  will 
appeal  most  to  those  readers  who  are  repelled  by  mathe- 
matical symbols.  .\n  exact  physical  law  is  a  statement  of 
equality  which  remains  true,  whatever  means  of  expressing  it 
may  be  adopted.  Newton's  laws  hold  good  for  some  frames 
of  reference,  but  not  for  others.  It  is  repugnant  to  the 
scientific  mind  that  physical  truth  should  depend  on  the  frame 
ol  reference  chosen  to  express  it.  Tliis  was  the  essence  of  the 
problem  Einstein  set  himself  to  solve,  and  he  reached  his 
solution  by  the  aid  of  systems  of  pure  mathematics  devised  by 
other  persons  having  other  aims  in  view.  So  true  it  is  that 
lie  who  helps  himself  helps  another.  The  last  chapter  deals 
w  itli  Weyl's  theory  of  electricity.  Weyl  has  done  for  electri- 
( ity  what  Einstein  did  for  gravitation,  namely,  shown  that  a 
measuiv-systiin  can  be  found  in  which  the  mathematical  rela- 
tions of  nature  can  b»^  expresstnl  in  tlie  simplest  Twssible  form. 
in  terms  of  jioly-dimensioned  space  and  time.  But  so  far  no 
experimental  test  has  Iven  devi>;ed  bv  which  the  accuracy  of 
Weyl's  hypothesis  can  be  verified.  Those  who  desire  to  follow 
this  line  of  thought  more  closelv  ^-ill  prefer  Mr.  Cunning- 
ham's larger  book  on  the  subject,  but  it  mav  be  safely  con- 
jectured that  the  curiositv  of  most  people  will  be  sufficiently 
satisfied  by  the  perusal  of  the  146  pages  oontaihi  d  in  this.   .   .; 
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BUSINESS    NOTES. 


Bankruptcy  Proceedings.— Thomas  R.uvsthorne,  67b.  Para- 
dise btreti.  \^es^  Broinuich,  electrical  engineer. — Ibe  pubbc 
examjuauon  of  tbis  debtor  was  held  on  December  14tb  at  West 
Bromwicb.  The  babilities  were  returned  at  £244,  and  tbere 
was  a  dedciency  of  £'2/03.  Debtor  attributed  his  failure  to  the 
tact  that  many  works  had  hud  to  close  down,  and  the 
trouble  had  been  made  worse  by  strikes.  lie  became  aw'are  of 
his  position  in  June  last. 

Joseph  Owen  (trading  as  J.  Owen  &  Sons).  186,  Westconibc 
Hill,  and  d.  The  Grove.  Greenwich,  Kent,  electrical  engineer. — 
Ihe  following  are  creditors  : — 


BuJJ  &  Son.  H.  W. 

Iraggs-C.      ... 

Crow,    Toogood    &    Co.     ... 

tde.v    &   to    

Edison   Swan    Eltctric  ■  Cu. 
Eiectetcal    Supplied  Cq.  .    ... 
hatk.  Stadelniann  &  Co.  ... 
General    Hlevtric  Co. 
Hipk-in,    — .    ...      •  ... 
Albert   Lee  &   Co 


W  Lindsay,    — . 

.     1:2  NUrchant    &    Miller 

au  National    Electric    Co. 

16  Ko>e    Bros 

,     IS  S.    M«t.    Electric    Light    Co. 

123  S.E.   &  Chatham    Railway 

40  Sunlight  Manufacturing  Co. 

106  VVatchams,    — 

■230  Watis,    — 
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■J.  H.  Hopkins  (Electrical  Maintenance  (3o.),  57,  Castellaine 
Mansions,  Maida  ^'ale,  and  lately  carrying  on  business  at.  140, 
Wardour  Street  W. — Keceiving  order  made  November  3Uth  on 
creditor's  petition.  First  meeting,  December  80th.  Public 
examination,   March  3rd,  both  at  Carey   Street,   W.C. 

A.  V.  FowLEai  (A.  Vaughan  Fowler),  electrical  engineer, 
Seaclifi'e.  Fitzroy  Avenue,  Kingsgate,  Kent, — First  meeting, 
December  '23rd,  at  the  Official  Beceiver's  Office,  68a,  Castle 
Street.  Canterbury.  Public  examination.  January  7th,  at  the 
Guildhall.  Canterbury. 

J.  H.  Toms,  electrical  engineer,  13,  Gray's  Inn  Road,  W.C. 
— Last  day  for  proofs  for  dividend,  December  31st.  Ti-ustee  : 
Mr.  H.  J.  de  Courcey  Moore,  '2,  Gresham  Buildings,  E.G. 

S.  H.  Dougherty  (Mersey  Electric  Co.),  electrical  engineer, 
Liverpool. — First  and  final  dividend  of  yd.  in  the  f.  payable  at 
30.  North  John  Street,  Liverpool. 

Dissolutions  of  Partnership. — Fenelci  &  Co.,  mechanical 
and  electrical  engineers.  40a,  Windsor  Bridge,  Safford,  ami 
Hawthorn  iload.  Hale. — Mr.  G.  H.  lenelcy  and  Mr.  H.  1'. 
Blood  have  dissolved  partnership,  and  both  will  attend  to 
debts,  lie. 

M.4XCHESTER  ELECTRIC  REPAIRING  &  M/INTENANCE  Cc,  clectric 

light  and  power  engineers,  53,  Regent  Road.  Morecambe. — 
.Messrs.  C.  H.  S.  Naylor  and  J.  E.  Bradley  have  dissolved  part- 
nership.   Mr.  Bradley  will  attend  to  debts. 

Trade  Announcements. — Messrs.  Higgs  Bros.,  of  Sand 
Pits,  Birmmgham.  inform  us  the  telephone  number  of  their 
Manchester  branch    (3.    iork  Street)  is   City    3713. 

Messrs.  Engineering  Supplies,  L,id.,  have  transferred  their 
electrical  branch  to  larger  premises  at  lo5a.  Upper  Ihames 
Street,  E.G. 4,  where  they  Hold  stocks  of  silk-covered  wues, 
cables,  and  flexible  cords. 

Messrs.  Berry's  Electric,  Ltd.,  have  recently  established  a 
branch  at  16,  Donegall  Square  South',  Belfa,st,  lor  .'the  control 
of  their  Irish  business  in  .switchgeai',  ".  Magiooal  "  electric 
fires,  itc. 

IHE  HoTPOiNT  Electric  Appliance  Co..  JjTD.,  has  removed 
to  21,  Bemers  Street,  OxJbrd  Street.  Ijondon,  W.l,  where,  in 
extensive  showrooms,  it  will  exhibit  a  complete  range  of 
Hotpoint  electric  appliances.  A  special  model  kitchen  and 
dmiug  room  have  been  mstalled. 

Mr.  J.  CoopEi{,  of  10,  Church  Street,  Haslingden,  has  taken 
over  the  Haslingden  branch  of  the  East  Lancashire  Electrical 
Co.,  and  will  carry  on  the  business  in  his  own  name  at  the 
above  address. 

Mr.  ^^■.  Crabtree,  electrical  engineer,  Barnsley,  has  opened 
new  premises  at  28,  Peel  Street. 

Catalogues. — The  Aja.\  Electrical  Co.,  291-3,  High  Road, 
llford. — .-in  illustrated  price  list  of  domestic  electrical  appli- 
ance.s — fires,  kettles,  irons,  cookers,  &c. 

Messrs.  J.  Berg  &  Co.,  169,  City  Road,  E.C.I.— An  illus- 
trated sheet  giving  prices  of  bell  pushes  and  burglar  alarms. 

Messrs.  Simpson,  Baker  &  Co.,  4,  St.  Augustine's  Place. 
Tramway  Centre,  Bristol. — k  net  price  list  of  electrical  acces- 
sories and  materials,  includJag  switches,  wires  and  cables,  insu- 
lating material,  &c. 

Messrs.  Ashworth  &  Smith,  60,  Whitworth  Street,  Man- 
chester.— Bulletin  No.  62tl.  illustrating  and  describing  the 
'■  Homecharger."  a  small  transformer  .md  rectifier  for  charg- 
ing small  batteries  from  a.c.   circuits. 

Sterling  Telephone  and  Elktuic  Co.,  Ltd.,  210-212.  Tot- 
tenham Court  Road,  W.l. — Publication  No.  303,  giving  illus- 
trated details  of  automatic  interphone  systems.     Priced. 

Dictograph  'Telephones,  Ltd.,  Aurelia  Road.  Mitcham  Road. 
Croydon. — "  The  Buzzer  " — the  firm's  house  organ,  containing 
interesting  and  amusing  notes,  and  a  number  of  appreciative 
letters  from  "  Dicto^/raph  "  users. 

Messrs.  C.  A.  Vandervell  &  Co.,  Ltd.,  Acton,  W.3.— Folder 
"  M  "  giving  numerous  illustrations  of  electric  lighting  eora- 
piroent-s  for  motor -cycles  and  side-cars.     P\illv  priced. 

Adtomatic  and  ELEomie  Fctxnaces,  Ltd.",  281-283.  Gray's 
Inn  Road,  W.O.I.— A  pamphlet  explaining   "  Why  Germany 


Buys  British  Furnaces  "  and  illusti-ating  a  typical  "  Wild  Bar- 
held  "  electric  furnace. 

iHE  Cambridge  lV:  i-aul  Instrument  Co.,  Ltd.,  45,  Grosvenor 
Place,  S.VV.l.— .-V  cai'd  giving  an  illustration  ot  a  "Cam- 
bridge di-aughi  gauge  and  prices  ol  draught  and  pressure 
gauges. 

British  Insulated  &  Helsby  Cables,  Ltd.,  Pre.sc.ot,  Lanes.— 
PuDuciitum  iNo.  ±".171,  givmg  uetaiis.  and  illustrations '  of 
aluiiiiniuui  matting,  and  aluminium  ot  various  sections. 

ECONOMIC  JiLECTKic,  L,TD.,  10,  fitzroy  Square,  W.l.— A  well- 
illii.^tiat.Ml  ,iitiil(j^;ue  giving  prices  and  descriptions  of  all  kinds 
111   «  II. -I,  s-  :i|i|iar:itus. 

.Mis.sus.  slui.iki'e  Bros.,  90  &  91.  Queen  Street,  Cheapside, 
E.C.4. — List  No.  1221c,  giving  sizes  and  prices  ot  cables,  con- 
duits, bell  wiles,  ixc. 

Messrs.  R.  A.  Evans,  Ltd.,  Prospect  Road,  Leicester.— A 
series  of  illustrated  leaflets  (bound),  giving  particulars  and 
prices  of  lift  accessories,  including  terminal  boxes,  limit 
switches,  interlocks,  &c. 

Messrs.  Newton  &  Wright,  Ltd.,  471-473,  Horusey  Road, 
N.19. — An  illustrated  detailed  description  of  the  "  Snook  " 
X-ray  apparatus  for  the  purpose  of  rapid  radiography. 

Messrs.  Johnson  &  Phillips,  Li-d.,  Charlton,  S.E.7. — 
"Transformer  Abstracts,"  No.  2.  "  Inquiries  and  Tenders." 
This  is  the  second  ot  a  series  of  booklets  designed  to  aid  both 
salesmen  and  buyers  in  the  pro|ier  understanding  of  trans- 
formers and  their  working. 

Catalogues  Wanted. — Messrs.  FiTZGtRAi.n  Bros.,  electrical 

engineers  and  contractors,  of  18,  East  Beach,  Cove,  co.  Cork, 

.  desire  lo  leceive  catalogues  of  elecciicai  goods. 

H.M.  Trade  Commissioner's  Office  at  irinidad  reports  that* 
a  British  West  Indian  firm  wishes  to  receive  catalogues  and! 
current   price  lists  from   British    manufacturers    ot    electric 
motors.     The  name  and  address  is  obtainable  at  the  Depart-I 
ment  of  Overseas  Trade  in  London. 

Calendars  and  Almanacs. — The  Hart  Accumul.ator  Co., J 
Lto.,  of  Marsngate  i^aue,  Stratford,  London,  E.fo.  has  senti 
us  one  of  its  desk  blotting  pads  a«'  in  previous  years.  Onl 
each  of  lue  blotting  sheets  a  calendar  fur  J922  is  printed  in] 
small  type. 

ri'i'om  Messrs.  Fredk.  Hodgson  &  .Co.,  Ltd.,  of  21.  yueeu] 
'Victoria  Street,  London,  E.G. 4,  we  have  received  a  wall,/ 
calendar  witn  small  monthly  shps  for  i.i)'22  pli  ed  beneath  a.] 
reproduction  in  colour  of  H.M.S.  Rciiou-it.  "  m  tl'^  teeth  of  aj 
gale  "  (Montague  Dawson). 

The  Westinghoose  Electric  International  Co.  has  pre-i 
pared  a  pocket  diary  for  1922  containing  particulars  of  the! 
company  s  industnes  and  a  series  of  maps  of  different  worldl 
marKets. 

Messrs.  John  Armstrong  &  Co.,  Lancaster  Buildings,*! 
Barton  Square,  St.  Ann's  Street,  Manchester,  have  issued  an 
wall  calendar  with  a  daily  date  pad  for  ]922. 

A    striking    souvenir    has   reached    us    from    Mr.    Georgh, 
Ellison,  of  Bii'mingham.    A  good  de<d  might  be  wi-itten  about*| 
it  after  contemplative  and  imaginative  study.     Men  engaged" 
in  industry  can  learn  important  lessons  from  it  if  th,;y  will. 
We  are  all  learning  nowadays,  perhaps  by   i)itter  cXiJerieucc,' 
that  it  is  sometimes  necessary   to  compel  ourselves   to  leave 
oiu"  work  entirely  alone,  so  as  to  recover  from  the  effects  of 
weal"    and    tear.      Life    may    become    too    monotonous    and 
fatiguing  if  we  are  not  careiul.      '1  be  dull,  smoky  lite  ";  the 
factory  is  used  as  a  background  in  tbis  picture,  and  upon  it  i 
there  is  laid  in  colour  the  human  interest  side  of  life  in  the  i 
form  of  a  beautiful  girl.    It  is  a  study  in  contrasts — the  un- 
attractivenesp  of  incessant  work  placed  against  one  who  may 
represent  the  softening  and  sweetening  influences  of  life.     Of  | 
course,  other  constructions  are  possible,  and  we  may  be  wrong  i 
ill  om-  conception  of  the  meaning  of  the  design,   but  we  like  ( 
this  version  best  because  we  think  it  the  loftiest. 

Messrs.  Simplex  Conduits,  Ltd.,  have  sent  us  the  1922  j 
edition  of  their  handy  pocket  book  and  diary,  with  revised, 
technical  tables  and  data  of  u.se  to  the  electrical  engineer— 
a  very  well-planned  book,  and  a  friend  of  long  standing.  j 

From  the  Keighlky  Gas  &  Oil  Engine  Co.,  Ltd.,  of  Im- 
perial Works,  Keighley.  wo  have  received  a  calendar  with  a,\> 
block  of  daily  date  slips  for  1922  on  a  cardboard  base  cut  to  J 
f  niperial  engine  shape.  _  1 

'The  Dearborn  Chemical  Co.,  of  Chicago,  has  issued  a  \\'all 
calendar  for  1922  in  the  form  of  large  monthly  sheets. 

The  Park  Royal  Enuinkkhing  Works,  Ltd.,  of  Cumberland 
Avenue,  Park  R«yal,  Ijondou,  N.VV.IO.— A  pocket  diary  and| 
memorandum  book  with  calendars,  useful  tables,  and  insur- 
ance policy.  A  most  acceptable  souvenir.  | 
The  Key  Engineering  Co.,  Ltd.,  of  Trafford  Park,  hasi 
issued  its  usual  celluloid  pocket  slip  with  calendar  for  thei 
new  year. 

West  of  England  District  Board. — A  satisfactory  report 
was  presented  at  the  annual  meeting  of  the  District  Joint 
Board  for  the  West  of  England  Area  (Employers  and  Staff 
Members.  Electricity  Supply  Industry).  Aid.  A.  A.  Senington 
(employers)  was  elected  chairman  for  the  ejasuing  year,  .andj 
Mr.  A-  J.  Ostler  (staff  members)  :vice-chairman. 
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Holidays.— y/je  Timei  says  that  shipyards  and  engineering 
fstaljlishiuent.s  on  the  Clyde  will  close  down  tor  ten  days  at 
the  year  end. 

The  works  ol'  Messrs.  Bruce,  Pebbles  Jk  Co.,  Ltd.,  will  be 
c-losod  Iroui  Friday,  December  30th,  until  Aionday,  January 
'Jth. 

The  Electrical  Industry  in  Saxony. — .Accordinj^  to  an 
article  in  tlic  Liijr^i^cr  Tai/iblatI  u(  Uecouilicr  'iud,  the  receipt 
of  orders  in  Susony  is  at  the  present  time  brisk.  As  a  result  of 
lUc  lail  m  lue  uiai'K,  prices  have  been  materially  increased 
(appro.ximately  M  per  cent.)  since  October  1st.  This  is  due 
to  the  tact  that  the  electrical  enymecring  industry  is  depen- 
dent on  foreign  countries  for  about  60  per  cent,  of  its  supply 
of  raw  material,  particularly  copper,  lucua-ruijuer,  and  cotton. 
The  price  increase  which  ha.s  taken  place  since  the  last  fall  of 
tbe  mark  does  not  at  present  correspond  to  the  fall  in  value 
of  the  mark.  There  has  been  a  passing  decrease  in  the  num- 
ber of  orders  received  since  the  latest  increase  in  prices,  but 
there  are  at  the  present  time  so  many  projects  in  course  of 
comi)k'tii>n  that  it  is  expected  that  a  still  more  considerable 
uuiiil-M-r  of  orders  wiJl  be  received  unless  prices  again  rise 
materially.  The  article,  a  copy  of  which  was  forwarded  to 
the  JJepartment  of  Overseas  Trade  by  the  Acting  British  Con- 
sul in  L,eipzig,  says  : — "  With  regard  to  orders  received,  our 
great  electrical  enterprises  have  made  one  remarkable  observa- 
tion. Previous  to  the  war,  appi'oximately  40  per  cent,  of  our 
total  production  was  exported.  This  40  per  cent,  has  at 
the  present  time  gone  back  to  1.5  per  cent.  Nevertheless, 
the  total  machine  power  represented  byt  the  orders 
received  dm-iug  the  last  two  months  has  been  as  great 
U'S  that  received  during  .six  months  of  the  pre-war 
year.  This  is  mainly  due  to  the  fact  that  the  whole  of 
German  industry  is  modernising  itseh  more  and  more,  in  order 
to  free  itself  as  far  as  possible  from  the  use  of  man-power. 
Further,  the  loss  of  the  Saar  district  and  of  Upper  Silesia  has 
necessitated  increased  production  on  the  part  of  our  brown 
coal  industry,  aa  well  as  what  remains  of  om-  pit  coal  industry. 
Consequently,  all  big  machine  factories,  and  some  engine  and 
boiler  factories,  are  correspondingly  busy,  and  in  their  turn 
are  in  a  jwsition  to  give  orders  to  modernise  their  equipment. 
Further,  as  a  result  of  the  present  brisk  state  of  business  in 
the  tt'Xtile  and  paper  industry,  considerable  orders  have  been 
received  by  the  electrical  industry  in  respect  of  the  modernisa- 
tion of  these  works.  It  is  difficult  to  state  the  prospects  for 
the  further  development  of  the  electrical  engineering  industry, 
since  everything  at  the  present  time  depends  upon  the  ex- 
change question.  At  the  moment,  thanks  to  the  low  value  of 
the  mark,  our  prices  are  still  below  world  market  prices,  but  a 
further  increase  in  price  will  soon  eliminate  the  now  existing 
difference.  In  any  case,  the  present  demands  for  supply  con- 
centrated on  a  few  months  are  unfavourable  for  the  factories, 
and  the  recent  disposition  of  the  Government  authorities  is 
worthy  of  imitation,  viz.,  that  orders  which  are  not  absolutely 
vurgent  .should  not  be  given  until  the  present  boom  is  seen  to 
fllacken,  in  order  that  a  more  regular  supply  of  work  may  be 
insured  for  the  factories.  The  Saxon  electrical  engineering 
industry,  which  is  represerted  by  large  firms  such  as  the 
Sachsenwerk  and  Poege-Gesellschaft,  and  by  various  electro- 
chemical machine  factories  in  Leipzig  and  numerous  special 
factories  which  construct  electrical  apparatus,  is  doing  equally 
brisk  business  as  a  result  of  the  generally  favourable  boom. 
The  profits  of  certain  enterprises  are  unfavourably  influenced 
by  difficulties  in  the  supply  of  raw  material,  concentration  of 
orders  on  short  terms,  and  on  the  other  hand  by  continual 
demands  for  wage  increases  on  the  part  of  the  workers,  so 
that  the  difference  between  the  cost  of  production  and  the 
sale  price  is  constantly  decreasing." 

Italian  Lamp  Tax. — ^The  Gazette,  VfficiaU  (Rome)  for  No- 
vember 'XivA  contains  a  Royal  Decree-Law,  dated  November 
16th,  which  prescribes  Regulations  regarding  the  taxation  of 
electric  light  bulbs.  Tlie  Decree  pmviiles  that  the  mannfao- 
tnring  tax  on  electric  light  bulbs  is  fixed  as  follows  for  each 
bulb  :  — 

(d)  Incandescent  electric  light  luilbs  of  any  system  :  — 
With    carbon 

filaments.       Other. 
Lire  eta.      Ijire  cts. 

L  Cp   to   10  watts         0    2,5    ...    0    50 

•2.  From  11  to  50  watts 0    75    ...    1    50 

:i.  From  51    to  '200  watt,s        ...    1    50    ...    3    00 

4.  Fi-om  201  upwards     '    3    00    ...    C    W 

(())  Arc  lamps,  excluding  the  carbons — 3  lire, 
(r)  Carlions.  pure  or  metallised,  or  of  any  other  system,. for 
arc  lamps — '2  lire  per  kg. 
■  A  surtax  at  the  same  rate  is  levied  on  such  goods  when 
imiiorted  from  foreiin  countries.  Goods  manufactured  for 
export  are  exempt  from  the  tax.  Tlie  date  of  enforcement 
of  this  ninnufactuvin':'  tax  (and  imnort  surtax)  is  to  he  fixed 
hy  the  Minister  of  Finance. — Board  of  Trade  Journa}. 

We  understand  that  this  tax  replaces  the  monopoly  tax  on 
electric  lamps. 

Chinese  Not»s.— Chen  I'ei-jen,  Chti  Chen-inu,  Kiang 
Ynn-shih  and  Slien  Wei-knn  have  organised  the  Tsung  Sing 
KVcti-ic  Company  at  Sin  Clien.  Kialisin.  with  a  capitjll  of 
$25,000.    Machines  and   plant  are  now   lieing   installed. 


July  Ul,  Dec.    13lh. 
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Chu  Chi-chien  is  promoting  a  coupfuiy  ta.be  known  -da  the 
I'eitaiho  Plydraulic  Electric  Power  Co..  Ltd.,  at  Peitaiba 
Regulations  have  been  drawn  up  and  eanctioAed  by  the 
Ministry  of  Agriculture  and  Commerce. 

An  electric  company  is  being  organibed  by  some  merchants 
in  Tai  Hsiu,  Kiangsu. 

Ihe  Chusau  Electiic  Light  Company,  at  Chusan,  Cbekian^, 
has  been  registered  by  the  Ministry  ol  Agriculture  and  Coia- 
merce. 

The  Paoting  Electric  Company  at  Paoting,  Chihli,  has  been 
registered  by  the  Ministry  of  Agriculture  and  Commerce.  A 
license  of  trade  has  also  been  given. 

A  proposal  uas  been  made  by  merchants  to  organise  an 
electrical  company  in  Shih  Er-yu  on  the  other  side  of  the 
Yangtze  River,  opposite  Chinkiang.  -  .  - 

The  Tsinan  Telephone  Company  has  increased  its  capital, 
and  requested  the  Ministry  of  Agriculture  and  Commerce  for 
registration. 

Yih  Tien-tsuen,  an  American  returned  student,  has  been 
appointed  by  the  Ministry  of  Communications  to  install  a  long- 
distance telephone  system  between  Nanking  and  Shainghai. 

Price  Fluctuations  During  1921. — In  then-  annual  trade 
review  for  1921  Messrs.  Boiling  &  Lowe  give  tables  showing 
the  price  fluctuations  of  materials  which  have  been  without 
parallel  in  the  history  of  the  trade.  We  extract  the  following 
figm'es :  — 

Dec.  Uth, 
1920. 
por^ton. 
I'lG    IRON—  £      5.    d. 

Hematite    (East    Coast)           ...        13      5      0  8  0  0  S  2  6 

Foundry    (East     Coast)             ...         11      5      0  6  0  0  5  00 

COPPER            7o     !5      0  71  S  0  67  0  0 

TIN                     212    10      0  167  0  0  J71.  lu  0 

LEAD                 24      0      0  33  7  6  25  10  « 

STEEL^ 

Ship    Plates           26      0      0  15  0  0  10  10  0 

Angles         21      0      0  14  0  0  9  10  0 

Bars              25      0      0  14  10  0  1«  «  U 

Joists             23      0      0  14  0  0  »  10  0 

Heavy  Rails           22      0      0  13  0  0  8  10  0 

lor   iron    and    steel    of    British  manufacture,  but  all 

Messrs.  Boiling  &  Lowe  say  : — "  We  feel  that  an  Irish 
settlement  having  been  reached,  the  question  of  Germany's 
reparation  payments  receiving  serious  consideration,  the  Con- 
ference with  regard  to  Universal  Disarmament  making  pro- 
gress, and  also  that  prices  of  British  iron  and  steel  are  likely 
to  find  a  level  at  which  competition  from  without  need  not 
be  so  greatly  feared,  the  prospects  for  1922,  at  any  rate  lor 
the  last  six  months  of  next  year,  are  brighter  than  they  have 
been  of  late,  and  we  look  forward  with  confidence  to  the 
future.  The  all-important  necessities  for  national  and  per- 
sonal economy  and  Government  cessation  from  interference 
with  trade  still  exist,  if  the  country  is  to  make  the  progress 
as  foreshadowed." 

Social  Events. — The  members  of  the  Elliott  Cricket  Club 

held  theu'  annual  dinner  on  the  10th  inst.  at  the  Sydney  Arms, 
Lewisham.  In  the  absence,  through  sickness,  of  the  presi- 
dent (Mr.  L.  W.  Smith),  the  chair  was  occupied  by  Mr.  R.  O. 
Smith,  a  vice-president  of  the  club.  Mi-.  E.  J.  Griffin,  the 
chairman  of  the  club,  proposed  the  toast  of  "  The  Firm  " 
(Messrs.  ElUott  Brothers  (London),  Ltd.),  and  in  the  course 
of  his  remarks  he  expressed  regret  that  the  wishes  that  he 
voiced  last  year  for  the  continued  prosjjerity  of  the  company 
had  not  materialised;  in  fact,  in  all  probabihty  the  year  just 
jiast  had  been  the  worst  in  the  whole  history  of  tne  tum.  Ths 
only  consolation,  if  one  could  call  it  such,  was  that  other  firms 
engaged  in  the  same  industry  were  in  a  similar,  or  even  worse, 
plight.  In  wishing  for  the  future  success  of  "  The  Firm  "  the 
members  were  wishing  themselves  success,  because  happier 
times  for  the  directors  meant  happier  times  for  employes.  The 
cricket  club  had  shown  what  could  be  achieved  by  hard  work. 
If  the  esprit-dc-corps  displayed  on  the  cricket  field  was  carried 
inside  the  works  it  would  assure  the  success  of  his  toast — '"  The 
Firm."  Mr.  R.  O.  Smith,  who  responded  in  the  absence  of 
the  president,  said  he  felt  sure  that  if  any  of  the  directors  had 
l>een  present  they  would  have  .«;iid  the  same  as  he  was  going  to 
say.  Tliey  were  glad  to  see  such  gatherings  in  connection  with 
the  social  activities  at  the  works,  and  the  cricket  club  had 
achieved  the  greatest  success.  Everyone  of  them  would  regret 
the  bad  time  through  which  the  industrial  world  was  passing, 
but  one  could  [jerceive  a  ray  of  hope  for  the  future.  Success 
was  bound  to  come  if  tliey  stuck  together,  for  the  l>est  means 
to  success  was  co-operation— the  co-orieration  so  well  used  on 
the  cricket  field.  Mr.  R.  O.  Smith  propo.sed  the  toast  of  "  The 
Club  ";  Mr.  E.  .\.  Wisdom  replied,  and,  in  doing  so,  referred 
to  the  succes.ses  achieved  by  the  club. 

During  the  evening  the  Fiieudly  Team  prizes  were  presented 
by  Mr.  R.  O.  Smith.  The  batting  prize,  presented  by  Mr. 
I  J.  W.  Smith,  had  been  won  by  Mr.  H.  Mitchell,  while  the 
binvling  prize,  presented  by  Mr.  R.  Lawler,  had  been  won 
by  Mr.  D.  S.  Greig.  Mr.  W.  ,T.  Coppiu  was  at  the  piano, 
and  the  musical  programme  was  well  supported  by  Messrs. 
W.  .1.  WtKidman.  Wal  Currans,  G.  A.  Morey,  Fied  Rampling, 
E.  .T.  Griffin,  B.  Macnamara,  W.  NicoUe,  and  C.  .\.  Smith. 

The  staff  of  Clyde  Valley  Electrical  Power  Co.  held  their 
annual  dance  on  December  16th  in  the  Grosvenor  Restaurant, 
Glasgow,  .\bout  250  couples  attended,  and  an  enjoyable 
evening  was  spent. 
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The  Belgian  Electrical  Market. — Durinj^  ilu-  pa^t  twelve 
months  business  in  Belgium  in  electrical  machinery  ami  appli- 
ances has  been  below  normal,  whilst  German  comiietition  has 
also  checked  the  sale  of  other  importfil  as  well  as  Belgian 
products.  Dynamos  anil  generators  of  German  origin,  report*; 
the  United  States  Commercial  Att;ichi;  at  Brussels,  sell  at 
prices  50  per  cent,  under  American  and  '20  per  cent,  under 
Belgian  quotations.  Insulated  wire  and  cable  is  made  by  a, 
Charleroi  concern  at  prices  considerably  under  American 
quotations.  The  same  is  true  of  interior  wiring  supplies,  and 
in  this  Une  German  competition  is  active. 

The  use  of  arc  lamps  for  illuminating  purposes  is  compara- 
tively small  in  Belgium,  and  the  mercury  vapour  lamp  is  rarely 
seen.  The  Commercial  Attache  adds  that  as  no  incandescent 
lamps  are  produced  in  Belgium,  a  large  business  in  lamps  with 
metallic  hlaments  is  done  by  Dutch  companies,  but  local 
manufacturers  affiliated  with  American  interests  are  organis- 
ing a  local  factory,  and  an  extensive  advertising  campaign  is 
being  carried  on  to  introduce  a  well-known  American  trade- 
mark. German  incandescents  are  widely  sold  in  Belgium. 
Meters  and  other  measuring  instruments  of  American  manu- 
facture are  also  subject  to  severe  Belgian  and  Gei-man  com- 
petition, the  price  ratios  being  practically  the  same  as  on 
machines.  German  bidders  on  a  contract  let  by  one  ot  the 
larger  communes  of  Brussels  quoted  prices  .50  per  cent,  under 
those  offered  by  .American  firms,  while  local  manufacturers  bid 
about  t\\  o-thirds  of  the  .•\nierican  prices.  In  motors  the  largest 
American  concerns  are  having  types  up  to  15  h.p.  built  by 
Belgian  tirms  affiliated  with  them,  and  the  same  is  true  of 
small  transformers.  A  good  business  is  being  done  in  switch- 
board apparatus,  which,  together  with  high-pressure  switches, 
is  the  most  active  line  in  this  industry.  It  is  generally  found 
that  Belgian  users  of  electrical  machinery  demand  a  higher 
external  finish  than  American  buyers,  and  are  not  so  parti- 
cular regarding  internal  construction. 

.An  increased  demand  is  noted  for  vacuum  cleaners  and  elec- 
tric fiatirons,  the  majority  of  the  former  being  of  American 
manufacture,  although  some  French  models  imitated  from 
.\merican  types  are  seen  in  local  shops.  While  numerous 
French,  Italian,  and  Swiss  manufacturers  of  small  electrical 
cooking  apparatus  have  agents  in  the  larger  Belgian  cities, 
articles  of  this  nature,  owing  to  inferior  merchandising  and 
advertising,  have  never  come  into  any  considerable  vogue. 
Small  electric  tea  kettles  sell  for  110  to  130  fr.  retail.  Hot 
plates  large  enough  to  hold  two  or  three  dishes  are  priced  at 
'275  fr.  A  considerable  market  has  been  created  for  small 
electric  heaters  suitable  for  u.se  with  ordinary  household  volt- 
ages. The  favourite  heater  seems  to  be  the  radiant  or  head- 
light type,  usually  of  French,  Italian,  or  local  construction, 
selling  for  1'25  fr.  and  up,  according  to  size.  There  is  practi- 
cally no  demand  for  electric  wringers  and  washing  machines 
in  Belgium  nor  for  electric  fans. 

In  Brus.sels,  as  the  communes  have  separate  lighting  sys- 
tems, there  is  no  universal  voltage.  The  commune  of  Brussels 
proper  uses  110-volt  current,  and  the  immediate  adjacent  com- 
mune of  Ixelles  uses  ■2'20. 

Protection  for  the  Dutch  Electrical  Industry. — Klectrical 
manufacturers  in  Holland  have  long  been  complaining  of  the 
effects  of  foreign  competition  emanating  from  countries  having 
a  depreciated  currency.  It  is.  however,  only  now  that  the 
Dutch  .■\sso<-iation  of  Electrical  Maimfacturers  (Vereeniging 
van  Fabrikart<^n  op  Electrotechniscli  Gebiea)  has  ventured  to 
appn^ich  the  Minist<'r  of  Trade  and  Industry  on  the  question. 
In  the  course  of  a  communication  addressed  to  the  .Minister, 
the  Council  of  the  A.ssociation  states  that  the  prevailint; 
abnormal  circumstances  render  it  necessary  firmly  to  adhere 
to  the  legally  fixed  protection — which  is  very  low  anU  in 
general  5  per  cent. — and  not  make  it  illusory  in  connection 
with  the  disastrous  fall  in  exchange.  For  this  purpose  the 
Council  submits  that  it  is  essential  that  the  5  per  cent,  import 
duty  .should  Im?  levied  on  an  invoice  amount  calculate!,  not 
according  to  the  daily  quotations,  but  according  to  the  intrinsic; 
value  of  the  money  in  the  country  of  origin,  particularly  Ger- 
many. Moreover,  in  si)ecial  cases  which  may  appear  to  the 
Minister  to  be  nece.s.sary,  the  Council  urges  that  the  Minister 
shiMild  be  armed  with  a  tjeneral  authority  to  impose  a  pro- 
visional import  veto,  as  it  is  in  the  general  interest  of  the 
country  that  the  Dutch  electrical  industry  should  not  be 
ruined. 

E.P.D.  Arrears. — In  a  speech  at  Newcastle  on  December 
10th  the  Chancellor  of  the  Exche(|uer  (Sir  Robert  Home),  said 
he  int<-nded  to  propose  to  the  House  of  Commons  that  out- 
Rtanding  arrears  of  Excess  Profits  Duty  should,  in  cases 
which  were  found  to  merit  the  concession,  be  paid  in  quar- 
t<'rly  instalments  spread  over  a  period  of  five  years,  the  first 
instalment  being  payable  before  March.  1!)'2'2. '  Another  pro- 
posal was  that  interest  payable  in  cash,  at  the  net  rate  of  ,5  ]W 
cent,  per  annum,  without  allowance  for  income  tax.  shall 
be  cbarged  as  from  a  fixed  date  on  all  outstanding  arrears 
of  E.P.D.  as  a.sscssed,  whether  such  arrears  fall  within  the 
inatalments  ,«cheme  or  not.  Pending  the  assent  of  Parlii- 
ment.  the  Chancellor  had  instructed  the  Commissioners  -.f 
Inland  Revenue  to  give  effect  as  far  as  possible  to  his  scheme. 
which  w-as  designed  to  assist  industry  in  its  present 
difficulties.  Sir  Robert  said  that  the  arrears  had  in  manv 
cases  arisen  f)Ut  of  no  fault  of  the  particular  tax-payer  who 
bad    burdened    himself   with    larger    factoriea    or   increased 


equipment,  which,  owing  to  depreciation  in  trade,  he  found 
it  impo.ssible  to  finance. 

The  Times,  in  referring  to  the  subject  un  December  13th,  .said 
that  the  scheme  outlined  by  the  Chancellor  had  had  a  luke- 
warm reception  in  certain  business  circles.  The  scheme  was 
criticised  on  the  ground  that  the  concession  which  was  to 
be  made  had  not  been  asked  for,  except  by  a  small  group, 
and  would  really  be  a  gre<iter  convenience  to  the  Chancellor 
than  to  the  industry  of  the  country. 

A  great  many  tirms  had  already  paid  the  duty,  so  the  con- 
cession, it  was  claimed,  was  unfair  as  between  firm  and  firm. 
Those  who  had  paid  had  done  so  with  money  which  was 
urgently  requii-ed  for  business  purposes.  Many  of  the  firms 
which  had  not  paid  could  not  pay  without  becoming  bank- 
rupt, and  this  concession  was  therefore  more  apparent  than 
real;  for  the  Chancellor,  if  he  had  tried  to  obtain  then'  money 
more  quickly,  might  lose  it  altogether. 

The  real  apprehension  was,  however,  that  this  concession, 
which  by  many  firms  was  regarded  as  no  concession  at  all, 
would  be  u.sed  to  choke  off  other  demands  which  were  now 
l>ecoming  insistent.  It  was  regarded  as  not  without  signifi- 
cance that  the  Chancellor  should  have  made  his  announce- 
ment of  the  new  scheme  immediately  after  the  statement 
had  been  made  that  the  Federation  of  British  Industries  in- 
tended to  press  for  the  removal  of  the  Coi-poration  Tax  and 
for  the  reduction  of  the  Income  Tax. 

The  president  of  the  National  Union  of  Manufacturers. 
Mr.  George  Terrell,  M.P.,  said  the  relief  which  the  Chan- 
cellor had  granted  would  be  welcomed  with  delight  by  many, 
and  would  be  quite  an  aid  in  the  revival  of  tr.ide. 

Trade    Depression  and    Income  Tax   Relief. — Mr.   W.    R. 

Fairbrother,  of  (17  and  <iS.  Clieapside,  London,  E.C.,  writes  : 
"  Fi-om  the  many  accounts  appearmg  in  the  Press  it  is 
obviously  hoped  that  the  Chancellor  of  the  Exchequer  will 
endeavour  to  lighten  the  burden  of  taxation  in  the  near 
future.  May  I,  therefore,  suggest  what,  in  my  opinion,  would 
prove  beneficial  in  furthering  the  efforts  to  revive  the  nation's 
trade?  The  repeal  of  the  well-known  and  helpful  Sections 
43  and  44  (which  gave  relief  when  profits  or  income  had 
diminished  in  any  year  of  assessment)  as  and  from  the  year 
19'20-21,  is  now  clearly  .seen  to  have  been  a  mistaken  policy. 
Had  such  relief  been  continued  over  the  period  of  the  war's 
"  aftennath  "  the  present  acute  depre.ssiou  might  have  been 
to  some  extent  averted,  and  trade  in  the  reconstruction 
period  would  not  have  been  so  injuriously  and  adversely  hit 
by  such  high  taxation.  I  would,  therefore,  urge  that  these 
two  .sections  be  re-enacted  and  made  retro-active  as  and  from 
the  year  1920-21,  which  would  have  the  effect  of  (1)  allowing 
firms  and  companies  an  amended  assessment  based  on  the 
lower  profits,  and  (2)  giving  an  individual  the  basis  of  actual 
income   in.stead  of  the  higher  statutory  assessment." 

An  Australian  Inquiry. — H.M.  Senior  Trade  Commissione'r 
in  Australia  reports  that  an  important  local  departmental  store 
is  sending  a  representative  to  the  United  Kingdom,  the  Con- 
tinent, and  the  United  States  with  a  view  to  purchasing  a 
large  variety  of  domestic,  medical,  and  other  electrical  fittings  i 
and  appliances  suitable  for  a  retail  store.  United  Kingdom 
firms  may  obtain  the  name  of  the  representative  and  the  ad-  ' 
dress  in  London  to  wdiich  communications  .should  lie  sent 
against  his  arrival,  on  application  to  the  Depaitnient  of  Over- 
seas Trade. 

Electric    Healing    Apparatus    in    Germany. — The  Klertio- 
lleating  Co.    has   lieen    tornied  at   Niu'emberg  to  combine  the 
electric   heating  apparatus  manufacturing  departments  ot   the  ! 
A. E.G.  and  the  Bing  Works. 

The  A. E.G.  in  Austria. — It  is  ;iniiounced  ironi  \'ienna 
that  the  A. E.G.,  of  Berhn,  and  the  A.E.G.-Union  Electricity' 
Co.,  of  Vienna,  have  entered  into  a  closer  community  ol  in- 
terests for  30  years.  For  this  purix)se  a  new  concern  has  been 
formed  in  Vienna  under  the  title  of  the  A.E.G.-Union  Works, 
which  w  ill  take  over  and  considerably  extend  the  existing 
Stadlau  manufacturing  works  of  the  Vienna  companv  in  (pies- 
tion.  The  .share  capital  has  been  fixed  at  .500,0(ll),(ini)  kronen, 
of  which  the  Berlin  company  and  the  Vienna  compimy  each 
w  ill  subscribe  one  half. 

Unemployment. — The  "live"  re<<isters  of  the  employ- j 
ment  e.xclianges  in  the  United  Kingdom  showed  a  decrease,; 
111]-  the  week  eliding  December  9tli,  ol  '200,  the  total  unem- j 
ployed  being  I,h;H3,8(I0.  The  Moniiiin  Post  states  that  relief 
schemes  submitted  by  local  authorities  to  the  Unemployment 
Grants  Committee  are  being  sanctioned  so  rapidly  that  there  is 
a  danger  of  the  sum  allocated  for  this  purpose  being  exhausted 
soon.  The  660  schemes  sanctioned  up  to  the  end  of  last  week 
represented  an  expenditure  of  .£ 7.6(K).0(X).  If  all  the  schemes 
submitted  are  approved,  an  expenditure  of  £14.886,675  will  be 
incurred. 

British  Empire  Exhibition. — I^rd  Morris,  Chairman  of; 
the.  Executive  Council  of  the  British  Empire  Exhibition,  dis- 
I  iissing  the  question  of  the  guarantee  in  connection  witt'i  thei 
exhibition,  said  he  was  more  than  sangmne  that  by  Christmas 
Day  they  would  be  within  sight  of  the  fl.0(X).006  guarantee. 
(Jnly  £125,000  was  required.  The  completion  of  the  guaran-, 
lee  fund  would  aid  the  Labour  situation  considerably. 
Thousands  would  be  employed  directly  on  the  exhibition 
grounds  and  others  elsewhere. — Morning  Post. 
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Book  Notices.— A  Catalogue  of  Britinh  Scientifie  and 
Technical  Books.  —  Pp.  xviu+376.  London :  British 
Science  Guild,  6,  John  Street,  W.C.  2.  Price  10s.  net.— 
This  catalogue,  "  covering  every  branch  of  science  and 
technology,  carefully  classified  and  indexed.''  has  been 
prepared  by  a  coiuuiittee  of  the  British  Science  Guild, 
of  which  Sir  Richard  Gregory  is  cnairmau ;  Mr.  J.  S. 
Hightield,  Mr.  A.  A.  Campbell  Swinton  and  Lt.-Col. 
W.  A.  J.  O'Meara  (hon.  secretary  of  the  Guild)  are  also  mem- 
bers of  the  committee.  The  catalogue  arises  out  of  the 
collections  of  books  shown  at  the  British  Scientific  Products 
Exhibitions  which  the  Guild  organised  in  I'JlS  and  1919,  It 
contains  over  6.1  KIO  titles,  classified  under  5U  main  groups  and 
nearly  .5t)0  sub-classes,  each  item  including  the  author's  name, 
title  of  book,  size  of  page,  number  ot  pages,  date  ot  last 
edition,  name  of  publisher,  and  the  price.  Following  the  main 
catalogue  are  a  list  of  publishers,  index  of  authors,  and  index 
of  subjects.  To  this  comprehensive  and  scientifically-compiled 
catalogue  we  offer  the  most  cordial  welcome ;  the  want  of  it  has 
long  been  felt — we  are  constantly  receiving  requests  for  advice 
regarding  the  choice  of  books,  and  shall  find  this  volume,  if 
only  as  a  reminder,  of  great  assistance.  But  it  has  other  uses 
also,  and  we  feel  that  the  Guild  by  providing  so  excellent  a 
guide  to  the  rich  store  of  British  .scientific  literature  has 
rendered  most  valuable  service  to  science  and  industry  alike. 

The  Journal  of  the  South  African  Institution  of  Engineers. 
Vol.  XX.,  No.  A.  November,  1921. — This  issue  contains  a 
paiJer  describing  the  hydro-electric  plant  at  Howick  Falls,  to- 
gether with  a  discussion  on  the  paper. 

"Science  .Abstracts."  Section  A,  Physics;  and  Section  B, 
Electrical  Engineering.  Vol.  XXIV.  Part  II.  Ixjndon.  E. 
and  P.  N.  Spon.     Price  2s.  6d.  net  per  section. 

A  G.E.C.  Window  Display. — .An  ingenious  Christmas 
^hop-window  display  has  been  arranged  at  Magnet  House  by 
the  General  Electiuc  Co.,  Ltd.  Santa  Clans  is  seen  pouring 
gifts  into  a  chimney  mounted  on  a  snow-covered  roof,  anil 
by  means  of  hidden  mechanism  and  flashing  lights  an  illusion 
is  presented  which  gives  the  impression  of  a  constant  stream 
of  articles  descending  the  chimney.  Falling  "  snow  "  is  kept 
in  motion  by  hidden  fans. 

For  Sale. — By  direction  of  the  Disposal  Board,  Messrs.  J. 
Hindle  &  Son  will  sell  by  auction  at  Liverpool,  Birkenhead, 
and  Ellesmere  Port,  on  .January  10th  and  following  days,  plant, 
ma<^hinery,  electrical  ecjuipment,  office  furniture,  &c.  For 
particulars  see  our  advertisement  pages  to-day. 

An  Overcrowded  Profession. — Messrs.  Johnson  and 
Phillips,  Ltd.,  advertised  recently  for  a  boy  for  their  Liver- 
pool store-rooms,  and  met  with  a  response  from  about  1,500 
youths  of  various  ages.  Does  this  indicate  the  intensity  of 
the  present  rush  to  enter  the  electrical  profession? 

The  Burden  of  Taxation. — The  Chancellor  of  the  Ex- 
chequer is  to  receive  a  deputation  from  the  Federation  of 
British  Industries  early  in  the  New  Year,  when  the  heavy 
burden  of  taxation  on  industry  will  be  the  subject  under  eon- 
eideration.  The  Federation  is  calling  for  a  reduction  in  the 
Income  Tax  and  the  removal  of  the  Corporation  Profits  Tax. 

The  Cost  of  Living. — .\ccording  to  the  Labour  Gazette,  the 
cost  of  living  as  at  December  1st  was  99  per  cent,  above  the 
figure  for  July,  1914;  a  year  ago  the  cost  was  169  per  cent. 
above.    This  is  the  lowest  price  level  since  May,  1918. 

Local  Electrical   Exhibition. — .\n  inieresting  exhibition  is 

being  held  by  the  Burnley  Electrical  Maintenance  Co. 
described  as  the  "  Hot-Point  "  applian'-e  .show;  there  are  on 
view  all  manner  of  things  for  labour  ;.aving  in  the  home. 

Factory  Premises  for  Disposal. — Messrs.  Hillier,  Parker, 
May  \-  Kowden  will  sell  by  auction  at  the  Grand  Hotel. 
Bristol,  on  .January  12th.  factory  premises,  with  possession. 
situated  at  Eastville.  Bristol,  with  a  floor  area  of  42,IKWI  sq.  ft., 
garage,  loading  dock.  \-c.  (See  our  advertisement  pages 
to-day.) 

Copper  and  Lead  Prices. — Messhs.  F.  SMrm  A  Co.  report 
Decembei  2(lth  : — Copper  (electrolytic)  bars,  sheets,  wire  rods, 
.iiid  li.c.  wire,  no  change. 

Messrs.  J.^mes  A-  Shakesi-eahe  report.  December  20th  :  — 
Copper  bars  (test  selected),  sheet,  and  rod,  £98;  .i'3  dec. 
English   pig  lead,  no  change. 


LIGHTING    AND    POWER    NOTES. 


Australia. — Thk  Mouwell  Scheme. —  The  N'lctorian  l>?gisla- 
tive  .\ss<'iiilily  jiassed  a  Bill  on  December  15th  authorising  the 
Electricity  Commission  to  rai.se  a  loan  of  i;2,tXX),000  in  con- 
nection with  the  Morwell  Brown  Coal  Scheme. — lieuter 
{Melbourne). 

Aylesbury. — Loan. — The  Town  Council  is  applying  for  a 
loan  of  £2,"0O0  for  meters. 

Ayr. — Reduced  Charges. — The  Corporation  has  decided  to 
reduce  the  charge  for  electricity  by  25  per  cent. 


Bangor.- Bulk  Supply  .—The  City  Council  has  decided  to 
obtain  a  bulk  supply  of  electricity  from  the  North  Wales  Power 
Co.,  and  application  has  been  made  to  the  Electricity  Com- 
missioners for  sanction  to  borrow  i;9,000  to  cover  the  eitimated 
capital  expenditure  on  installing  the  necessary  plant,  mains,  &c. 

Barry. — Gas  v.  Electricitv. — Owing  to  the  opposition 
aroused  by  its  suggestion  to  spend  £i-J,].iM)  in  improving  the 
local  gasworks,  llie  Council  has  referred  the  prolx>.sal  back  U) 
committee  with  instructions  for  the  carrying  out  of  further 
investigations  regarding  the  cost  ot  an  electricity  supply. 

Bexley  (Kent). — Revised  Charges.- Tlie  Urban  Council 
has  discontinued  the  rateable  value  tariff  for  electricity,  and 
m   substitution  has  decided   to  charge  till,  per  unit. 

Brentwood. — Extension  of  SCPPLY.--The  Brentwood  Dis- 
trict Electric  Co.,  Ltd.,  is  applying  for  an  order  authorising 
It  to  supply  electricity  in  the  Brentwood  urban  district 
and  in  parts  cf  Hutt«jn,  Ingrave,  Sheuheld,  South  Weald, 
and  Great  Warley. 

Continental. — Italy  (Sicily). — .\  number  of  schemes  have 
been  drawn  up  lor  the  utilisation  of  the  island's  water  power 
for  generating  electricity.  As  the  largest  rivers  are  greatly 
reduced  during  summer,  every  scheme  involves  the  construc- 
tion of  large  reservoirs.  The  following  are  among  the  pro- 
jected schemes:  — L'pper  Belice  River,  4,(«I0  h.p. ;  Tusa  River. 
1,700  h.p.;  Imera  River,  1S,415  and  15,(12(1  h.p.;  S.  l.eonardo 
River  5,215  h.p.;  Belice  River,  ti.413  h.p.;  Vedura  River. 
10,736  h.p.;  Platani  River,  3.500  and  10,960  h.p.;  Naro 
itiver,  -2,370  h.p.  These  are  but  a  few  of  the  many  applica- 
tions for  concessions  which  have  been  put  forward. 

AU.STRIA.— The  Wasserkraft-.\ktiengesellschaft  has  been 
formed,  with  capital  wholly  subscribed  m  Austria,  to  carry  out 
extensive  works  for  the  utilisation  of  water  resources  for  the 
generation  and  distribution  of  electricity  mainly  for  the 
benefit  of  Vienna.  The  capital  is  fixed  at  .500  milhon  kroner, 
half  of  which  is  subscribed  by  the  Vienna  Municipality  and 
half  by  leading  banking  firms.  For  the  first  portion  of  the 
programme  100  million  kroner  has  been  subscribed  by  the 
two  groups  named,  and  it  is  expected  to  be  completed  by  the 
end  of  June,  1920.  It  comprises  water-power  stations  on  the 
Ybbs  and  along  the  watercourses  stretehing  from  Lunz  and 
Kienberg-Gaming,  and  also  long-distance  mains  and  accessory 
installations.  The  second  part  of  the  programme  will  call  for 
6,400  million  kroner,  to  cover  which  sum  bonds  will  be 
issued.  Work  on  the  firet  part  of  the  programme  was  to  have 
been  begun  at  the  beginning  of  last  month.  As  is  usual  in 
foreign  concern  of  this  kind,  the  concession  is  only  a  lease, 
in  this  case  for  30  years,  at  the  end  of  which  period  an  the 
installations  revert  to  the  municipality. 

Poland.— W"e  learn  from  the  Elektrinche  Kraftbetrieb  und 
Bahnen  that  a  group  of  the  largest  petroleum  companies  of 
Bryslav  intend  to  set  up  a  big  electric  ixiwer  station  con- 
jointly, in  order  to  carry  out  the  boring  and  workmg  of 
the  petroleum  fields.  The  Polish  Ministry  of  Trade  has 
promised  it«  co-operation  to  carry    out  the    work. 

Czbcho-Slovakla.— It  is  reported  fiom  Prague  that  the 
schemes  of  electrification  prepared  for  the  Ministry^  of 
Public  Works  have  now  assumed  a  definite  form.  They 
have  originated  from  the  consideration  that,  as  submitted  by 
experts,  the  coal  resources  of  North-West  Bohemia  will  be 
exhausted  in  from  70  to  80  years  from  the  present  time.  It 
is  therefore  proposed  to  constitute  a  company  at  Prague  under 
the  title  of  the  United  Electricity  Works  for  the  construction 
and  working  of  the  following  :  — (1)  A  steam  generatmg  sta- 
tion in  the  district  of  the  State  mines  near  Hernewitz  of  a 
capacitv  of  45,(K10  kW,  with  a  transmission  line  to  Prague  62 
mi'es  long  and  a  pressure  of  UIO,(HK)  volts,  the  expenditure 
being  estimated  at  3(X).000,0(K)  crownt.  (2)  A  bydro-electric 
works  at  Stjechowitz  bv  the  erection  of  a  dam  in  the  Moldau 
and  capable  of  supplying  3.5(t,(K)(»,(X»0  kWh  per  annum  to 
Prague,  the  exiienditure  being  comput<^d  at  4.50.0(.K».(TO(t  crowns. 
(3)  \  hvdro-electric  works  near  Brainy  at  a  cost  ot  80.000,000 
crowns'  and  an  annual  output  of  4l,(KKI,(KK»  kWh.  The 
scheme  provides  for  the  first-mentioned  works  lieing  com- 
pleted in  two  years  and  the  second  and  third  in  1927. 

Belgk'm.— Since  the  termination  of  tlie  war  there  has  been 
a  marked  increa.'^^  in  the  demand  for  electrical  energy  for 
lighting  and  power  purposes  in  the  Brus.-iels  district.  Thus, 
whereas  in  1913  the  output  of  the  generating  plants  ot  the 
Societe  Bruxelloise  d'Electricite  only  amounted  to  9,500.0cXt 
kWh,  it  is  expected  this  year  to  reach  a  total  of  no  less 
than  20,(KW,tXK)  kWh.  In  view  of  the  additional  contracts 
already  entered  into  for  supplies  in  1922,  the  company  is  now 
taking  the  necessary  steps  to  enlarge  the  capacity  of  its 
generating  stations. 

Sweden.— .\s  there  apjvars  to  be  a  si'aivily  ot  power 
in  the  South  of  Sweden,  the  Government  auditors  have 
brought  forward  a  scheme  for  the  utilisation  ot  the  sur- 
plus energy  at  the  hydroidectric  works  at  TroUhattau  in 
conjunction  witli  the  South  Swedish  Power  Co.  Negotiations 
have  been  prtx-eeding  lH?tween  the  State  Hydro-Electric  De- 
partment and  the  company  with  a  view  to  co-operation  in  the 
matter.  It  is  suggested  that  the  former  should  erect  a  high- 
pressure  transmission  line  between  Trollhattan  and  a  place 
to  be  selected  in  the  South  of  Sweden.    The  line  is  conceived 
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as  an  extensiou  ot  tlio  inaiii  Imo  Alvkaiieby-TvoUbattan,  which 
will  Soon  be  conipletotl.  and  it  would  also  come  into  eousiilera- 
tion  on  a  [Xi.'-.'iihie  future  transnii.-^.sion  of  power  between  the 
Scandinavian  countries.  It  is  estimated  that  the  expendituie 
on  the  new  lino  would  amount  to  7.t.i(Ai.U(K.t  kr. 

Chester. — Lo.\n. — The  lowu  Council  has  decided  to  apply 
to  the  Jiiiectricity  CouimisMoncrs  lor  sanction  to  bonoiv 
xlJ.tAM  lor  electricity  purposes. 

rife, — Lo.v.v. — The  i3LiiJicaldy  Tramways  and  Electric  Light- 
injj  commiUL-e  hat,  decided  to  appiy  lu  the  J:-iectricity  Lom- 
misoioueis  lor  sanction  to  borrow  ioU.UOti  lor  ine  inslallaliou 
of  two  '^,oW  k\\  turoo-alternators  and  the  necessary  mams 
and  i)iaut.  . 

Ulasgow. — Loan. — The  Corporation  is  seekiufc'  power  to 
borrow  jclio.iAMlor  the  e.\tension  of  liigU-pressure  leeder  cables 
in  connectiou  witu  me  transmission  oi  eiectricai  energy  iroiu 
me  LJalmarnocii  i>ower  station. 

Hereford.— Lo.4.\  SasctiO-NEU.— The  Town  Council  has  re- 
ceived sanction  to  a  loan  of  *0,oaU  lor  u;ains  and  services. 

India. — Shilloxg. — A  scheme  is  under  consideration  to 
utilise  ine  waters  of  two  avers  in  llie  neighuournood  of  Shii- 
lony.  .^.ssam,  lor  generating  eiectricity  lor  iigntmg  and  indus- 
trial purposes 

cos.jii'OKE. — There  will  shortly  be  an  addition  to  the 
generating  plant  at  the  Cossipore  power  station  of  the  Cal- 
cutta JilectMc  Supply  Uo.  in  tue  form  of  one  Curtis  f 5,000  ii\v' 
turOo-aiternator  aim  another  of  0,000  k\V  siiuilar  to  the  one 
already  ui  operation  mere.  The  flriiish  tnomson-lloustoii 
Co.  nas  supplied  tnese  machines,  and  erection  wul  be  com- 
menced eariy  in  January. 

Isle  of  Wight. — Proposed  Increase  of  Charges  Opposed. — 
The  local  bouies  in  the  Island  are  takmg  joint  action  to  oppose 
the  application  of  ttie  Isie  of  \Mgnt  ii..ectric  i-ignt  Co.  lor  a 
Special  Order,  which  seeKs  to  increase  the  price  of  electricity. 
London. — Stepney. — Upon  the  recommendation  of  the  Elec- 
trical fuigmeer  (Mr.  W.  C.  P.  iapper).  the  finance  Commit- 
tee has  approved  the  extension  oi  the  Luuehouse  generating 
station,  suuject  to  the  payment  by  the  Lneniployment  Grants 
Committee  of  half  the  interest  charges  for  the  hrst  fave  years; 
to  the  Electricity  Commissioners'  sanction  to  a  hYe-years  sus- 
pension of  repayment;  and  to  the  same  applying  to  sanctions 
already  received  but  not  exercised. 

FuLUAM. — The  Electricity  Committee  reports  the  receipt  of 
the  Electricity  Commissioners'  sanction  to  borrow  i'll.l'.ii  for 
the  pm-pose  of  mains  extensions.  As  the  Unemployment 
Grants  Committee  required  the  Council  to  undertake  that  no 
more  than  75  per  cent,  of  the  standard  rates  should  be  paid 
to  unemployed  men  engaged  for  this  purpose,  the  Council 
has  decided  to  proceed  with  the  work  at  once  without  further 
regard  to  assistance  from  the  Grant.s  Committee. 

L.C.C.  AND  Smoke  Nuisance. — The  Public  Control  Commit- 
tee of  the  L.C.C.  states  that  in  spite  of  warnings  the  nuisance 
of  smoke  from  the  generating  stations  of  the  Hammersmith 
and  Islington  Borough  Councils  continues.  It  accordingly 
recommends  that,  subject  to  the  consent  of  the  Ministry  of 
Health,  legal  proceedings  be  instituted  against  the  two 
Councils. 

Nelson. — Loan. — In  order  to  provide  work  for  the  unem- 
ployed, the  Town  Council  has  decided  to  apply  to  the  Electri- 
<ity  Commissioners  for  sanction  to  the  borrowing  of  ^8,458 
for  mains  and  services. 

New  Zealand. — Loan. — A  Bill  authorising  a  new  loan  of 
j£5.0O<»,OOO,  to  be  borrowed  in  London,  was  introduced  in 
the  House  of  Representatives  on  December  lOth.  Mr.  Mas.M\ . 
the  Prime  Minister,  explained  that'  the  money  was  required 
for  development  works,  such  as  hydro-electricity,  railways, 
roads,  and  the  opening  up  of  new  lands.  It  is  not  propo.scd 
to  raise  the  loan  until  the  next  financial  year. — Renter  (Wel- 
lington). 

Northallerton. — Reduced  Charges.— The  Electric  Light  Co. 
has  reduced  the  charges  for  public  lighting  from  7s.  Uil.  to 
7s.  'id.  r>er  lamp  Ijer  100  hours. 

Northampton.- Reduced  Ch,\roes.— The  Electric  Light  and 
Power  Co.,  Ltd.,  has  reduced  the  initial  price  ot  electricity 
for  lighting  purposes  by  id.  per  unit;  the  rent  of  hired 
motors  by  10  per  cent.;  and  for  heating  the  charges  win  l)e 
reduced  by  the  introduction  of  the  following  scale  of  dis- 
counts:— 100  units  per  quarter,  5  per  cent,;  'iOO,  10  per 
cent.;  ;VjI),  15  |>er  cent.;  400,  20  per  cent.;  500.  "25  per  cent. 
Paisley. — New  Power  Station.- Messrs.  .1.  &  V.  Coat«, 
I,td;.  thread  manufacturers.  Paisley,  arc  to  erect  at  their 
Ferguslie  Mills  a  large  electric  power  station,  which  is  to  cover 
a  considerable  area.  Tlie  station  will  consist  of  a  power  house 
1.50  ft.  by  65  ft.,  a  boiler  house  90  ft.  by  55  ft.,  and  a  pump 
Iiouse  5'2  ft.  by  3C  ft. 

I.XJAA'.— Application  is  being  made  by  the  Town  Council  to 
the  Electricity  Connnissioners  for  sanction  to  borrow  i'.'JO.OOO 
for  ttie  installation  of  new  plant  and  mains. 

Runcorn. — Order  Revoked.— The  Minister  of  Transport  has 
revoked,  as  from  Dcr^^mlwr  10th,  the  Runcorn  Turban  and 
Runcorn  Rural  Electric  Lighting  Order.  1910,  as  to  so  much 
of  the  area  of  supply  as  is  included  in  the  pari.shes  of  Appleton. 
firnppenhall.  Ijitchford  Without.  Stockton  Heath.  Higher 
Walton,  I>jwer  Walton  and  Tlielwall. 


Rushden.— Reduced  Charges.— The  Electric  Supply  Co., 
Ltd.,  has  reduced  the  charges  for  electricity  for  power  and' 
heating  by   id.  per  unit. 

Scarborough. — ^Price  Increase. — The  Scarborough  Electric 
Suiqily  Co.,  Ltd.,  is  applying  to  the  Electricity  Commis- 
sioners for  authority  to  increase  the  maximum  charges. 

Sevenoaks, — New  Plant. — The  Sevenoaks  and  District  Elec- 
tricity Co.,  Ltd.,  is  installing  a  '200-kW  alternator  in  its' 
works.  The  engine,  which  is  being  supplied  by  Messrs.  Mirr- 
lees,  Bickerton  &  Day,  is  of  the  six-cyUnder  Diesel  type. 

Sherborne. — Order  Revoked.— The  Minister  of  Transpoit 
has  revoked  the  Sherborne  Electric  Lighting  Order,  191'2,  as  lo 
the  whole  of  the  area  of  supply  as  from  Decemlier  JOth. 

Shrewsbury. — Loan. — The  Town  Council  has  decided  to 
ap[)ly  to  the  Electricity  Commissioners  for  sanction  to  borrow 
£2,1)50  for  electricity  "purposes. 

Spalding  (Lines.). — The  Urban  Council  has  refused  to 
grant  permission  to  the  South  Lines  Agricultural  Co.  to 
supply  electricity  to  the  residents  close  to  the  works. 

Torquay. — Purchase  of  Undertaking. — The  Town  Council 
has  ratified  the  negotiations  with  Newton  Abbot  Urban  Coun- 
cil in  connection  w'ith  an  electricity  scheme,  under  which  the 
undertaking  at  Newton  is  to  be  acquired  either  by  the  Urban 
Council  or  jointly  with  Torquay,  and  Newton  will  be  supplied 
with  electricity  at  lOd.  per  unit  instead  of  Is.  as  at  present. 
The  cost  of  the  electricity  works  at  Newton  is  ±'(55,000. 

WaIton=on°Thames. — Electricity  Extensions.— It  was  re- 
ported at  a  recent  meeting  of  the  Urban  Council  that  the 
Electricity  Company,  having  obtained  an  order  increasing  the 
price  of  energy,  intended  to  proceed  at  once  with  improve- 
ments for  the  supply  of  electricity  at  an  estimated  cost  of 
£15,000. 

Waterford. — Proposed  Electricity  Scheme. — The  Electric 
lighting  Committee  has  instructed  an  engineer  to  prepare 
a  new  scheme  of  public  and  private  electric  lighting  for  the 
city. 

Weybridge. — Protest  Against  Increased  Charges. — Tlie 
Urban  Council  has  decided  to  send  a  protest  to  the  Ministry 
of  Ti'ansport  against  the  granting  of  an  Order  to  the  Electricity 
Co.  increasing  the  price  of  electricity  to  Is.  per  unit,  with  a 
minimum  charge  of  15s.  for  each  winter  quarter  and  10s.  for 
each  summer  quarter.  A  protest  has  also  been  lodged  by  the 
Walton-on-Thames  Urban  Council. 

Whitehaven. — Loan. — The  Town  Council  has  applied  for  a 
loan  of  £8.500  for  boilers,  super-heaters,  stokers,  pii^ework, 
feed  pump,  and  extensions  to  the  economiser.  There  is  to 
be  a  small  reduction  in  the  charges  for  energy  as  from  the 
New  Year. 

Wicklow. — Electricity  Supply. — Owing  to  the  cost  of  gas, 
the  Council  has  under  consideration  a  propo.sal  for  the  supply 
of  electricity  to  the  district. 

Worthing. — Extensions. — Extension    of    plant  at  an   esti- 

"  mated  cost  of  about  j617,(X)0  has  been  decided  upon  by  the 
Town  Council  on  the  advice  of  the  resident  electrical  engineer 
(Mr.  Geoffrey  Porter).  The  latter  considers  it  essential,  that 
this  extension  should  be  taken  in  hand  without  delay  in  order 
to  safeguard  the  supply  during  the  winter  of  1922-23,  and  he 
liroposes  the  provision  of  a  further  500-b.h.p.  Diesel  engine 
w  ith  a  350-kW  generator.  This  will  increa.^e  the  total  capacity 
of  the  undertaking  to  J.460  kW. 


TRAMWAY    AND    RAILWAY    NOTES. 


Australia. — Melbourne. — The  Legi-slative  Assembly  has 
lia.ssed  a  Bill  authorising  the  inauguration  of  electric  railless 
trolley  .systems  in  the  outer  suburbs  of  Melbourne. — Renter's 
Trade  Scrviee  (MelbourueJ. 

SvuNEv  Railway  Extensions. — City  railway  extensions, 
estimated  to  cost  £4.600.(XX),  are  to  be  prcx-eeded  with  in 
Sydney.  New  South  Wales,  in  order  to  relieve  the  existing  rail 
and  tramway  services.  In.  liKlo  the  tramways  on  the  southern 
shore  of  Sydney  Harbour  carried  120.973,934  persons;  in  1920 
th<!  number  bad  risen  to  269,255.033.  Directly  and  indirectly 
the  extensions  authorised  should  provide  employment  for  5,0(K) 
men. 

Bradford. — Application  for  Provisional  Order. — The  Par- 
liamentary Sub-Committee  of  the  Finance  Committee  has 
I  ('Commended  that  application  be  made  to  the  Ministry  of 
Transport  for  a  Provisional  Order  authorising  the  Corporation 
to  use  railless  trolley  vehicles  on  any  route  within  or  outside 
the,  city,  and  for  power  to  remove  the  existing  limit  of  five 
tons,  imposed  by  the  Bradford  Corporation  .\ct.  1910,  on 
trolley  vehicles  used  on  the  routes  already  adapted  to  these 
cars  and  on  the  new  routes  proposed. 

Loan. — The  TVatnways  Cominittt'e  lia.s  decided  to  apply  for 
sanction  to  the  borrowing  of  £4-50,O(K)  for  track  renewals,  itc. 
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Brazil.— Railway  Electrification.— The  freight  locomotives 
recently  .shipped  by  the  VVestinghous--!  Electric  &  Manufac- 
truiiiy  Co.  to  the,  Pimlista  Railways  of  Brazil,  are  now  in  ser- 
vice in  that  country  between  Jundiahy  and  Louveira.  These 
are  the  first  electric  locomotives  to  oe  userl  in  Brazil.  The 
new  locomotives  haul  traius  of  from  '13  to  -15  "  units  "  over 
grades  ui)  to  1.5  per  cent.  The  so-calkd  "'  unit  car  "  is  of  iO 
tons  gfoss  weight,  and  the  term  refers  to  the  old  wooden 
car  of  30  years  ago.  Modern  cars  are  said  t<j  be  two,  three, 
or  four  units,  according  to  their  size  and  load.  Thus  a  train 
of  45  units  represents  45U  tons  weight,  and  is  approximately 
675  ft.  in  length.  Under  former  steam  operation  such* trains 
could  not  be  hauled  over  a  1.5  per  cent,  grade  at  a  speed 
greater  than  15  kilometres  per  hour.  The  NVestinghou.se  loco- 
motives ascend  such  grades  at  45  kilometres  per  hour,  which 
means  trebling  the  capacity  of  the  track  and  greatly  increasing 
the  speed  of  handling  freight  shipments. 

London. — ('dmi'unsatihn  i-(ik  L  ndehgkound  Railways. — 
Under  the  scheiuc  of  cnmiiensatiun  for  the  retention  of  rail- 
ways by  the  Ministry  (if  Transport  during  the  war  period,  the 
Metni|i.ilil;iii  l;:iilvvay  receives  ii'211,950  and  the  Metropolitan 
District.  l;;iiK\;iy  £197,597.  'The  awards  are  based  on  the  net 
receipts  ui   i'JI.'i. 

Ei'i-'KCT  OF  liEDUCED  Fares. — ^The  report  of  the  Tj.C.C.  High- 
ways Committee  upon  the  finst  week's  working  since  the 
introduction  of  lower  fares,  shows  that,  while  the  nunaber 
of  pa.s.sengcis  <;iriicd  los,.  lion,  1-J.(i:i7  •i.st  tu  |:i,-J.S(;.',)7t;,  the 
revenue  fell  rn.m  l",n,71'J  \<,  i'S'.i.,s||.  'Ih,-  .|iir,~ii.,ii  „[  fur- 
ther fare  redu.timis  is  to  Ik-  p(ist]iiiiic,l  until  the  ciid  of  the 
financial  year. 

Scarborough. — Closing  ov  Tramways. — A  conference  of 
repre.sentatives  of  the  Corporation,  the  Tramway  Company, 
and  the  Ministry  of  Transport  has  recently  been  held  to  dis- 
cuss the  tramway  undertaking,  and  it  has  been  decided  to 
cease  running   the  cars  at  the  end   of   this  year. 

The  Tramwaymen's  Agreement..— Sub-Committee  ."Vr- 
POINTED. — In  accordance  with  a  recommendation  from  the 
Municipal  Tramways  As.sociation,  the  National  Joint  Industrial 
Council  for  the  Tramway  Industry  on  December  loth  appointed 
a  sub-comniittee  to  review  the  terms  of  the  agreement  arranged 
in  March,  1919.  Mr.  J.  Beckett  states  in  this  connection  :  — 
"  The  Council  iiave  not  committed  themselves  to  retain  in  the 
agreement  the  guaranteed  48-hour  week  over  which  the  whole 
of  the  trouble  has  arisen.  The  guaranteed  week  will  be  re- 
viewed by  the  sub-committee  in  common  with  the  other 
clauses  in  the  agreement.  The  committee  will  meet  at  once 
and  report  to  a  .special  meeting  of  the  Industrial  Council  in 
February." 

Wigan. — Mails  on  Tramways. — The  W'igan  Tramways  Com- 
mittee is  to  receive  the  sum  of  £5(10  i^er  annum  for.  the  car- 
riage of  mails  and  postmen  on  the  electric  tramcars. 

Wolverhampton. — Pares. — At  a  meeting  of  the  Town  Coun- 
cil on  liciMMiilnr  l'2th  an  alteration  of  the  '2d.  minimum  fare, 
for  short  distinces,  was  advocated.  The  Tramways  Commit- 
tee considered  this  impossible,  as  the  revenue  was  at  present 
just  about  eiiual  to  the  expenditure. 

York. — New  Depot. — The  new  tramway  depot  is  expected 
to  be  open  for  use  before  Chri.stmas. 


TELEGRAPH    AND    TELEPHONE    NOTES. 


Czecho=Slovakia.— Service  Extensions. — At  a  conference 
dealing  with  the  iii.ipn.srd  increase  in  the  telegraph  and  tele- 
phone tarilfs  the  npic  .-riii;;i  i\es  of  the  Czecho-Slovak  Ministry 
of  Po.sts  stated  that  during  the  last  three  years  8.417  kilometres 
(if  telegraph  lines  and  (_iver  1,300  kilometres  of  teleph(jne  lines 
had  been  installed  in  Czecho-Slovakia.  Preparations  are  being 
made  for  the  construction  at  Prague  next  year  of  automatic 
telephone  exchanges. — Renter's  Trade  Service  (Prague). 

China. — Wireless  Teleouaphv. — Introducing  a  resolution  at 
the  December  12th  meeting  of  the  Cormnittee  on  Pacific  and 
Far  Ea.stern  questions  at  Washington,  M.  Viviani,  the  prin- 
cipal French  delegate,  emphasised  the  necessity  of  superseding 
competition  by  co-operation  in  the  establishment  of  wireless 
communications  between  China  and  other  cxiuntries.  He  urged 
the  appointment  of  a  committee  composed  of  representatives 
of  the  Powers  interested,  and  of  China,  wdiich  would  act  on 
ihe  following  principles  :  The  better  utilisation  of  capital,  per- 
sonnel, material,  and  wave-lengths.  China  shall  possess  as  soon 
as  possible  her  o\mi  wirole.s.s  plauu  equipped  with  all  the  latest 
l^echnical  improvements  available.  The  internal  wireless  com- 
m  uiications  of  China  shall  bo  operated  in  accordance  with 
Chjne.se  law,  whilst  her  foreign  communications  shall  be  dealt 
with  by  an  International  Convention.  The  Governments 
interested  shall  in  no  way  support  companies  or  per.sons  who 
do  not  comply  with  the  principles  and  regulations  based  upon 
the  recommendations  of  the  above-mentioned  committee. 
Crovernment  and  Press  me.ssages  shall  be  granted  a  reduction 
of  at  least  50  per  cent. — Dailii  Telegrayih. 

Germany. — Wireless  Telephony. — Experiments  are  being 
made  with  a  newly-invented  apparatus,  fixed  on  tlie  express 
trains   running  between   Berlin   and  Hiinihurg.    bv   means  of 


which,  it  is  claimed,  wireless  telephone  messages  can  be  dis- 
patched and  received  while  the  train  is  in  motion.  It  is  stated 
that  the  experiments  have  been  successful,  and  that  as  soon 
as  apparatus  can  be  made  and  installed,  it  will  be  possible  for 
travellers  on  the  expresses  to  speak  with  any  subscriber  on 
the  telephone  system  of  Hamburg  or  Berlin.  Shoula  this 
Venture  prove  remunerative  similar  arrangements  will  be  made 
for  travellers  on  other  long-distance  traius. — Murniny  Punt. 

The  Pacific  Cable.— Duplicaticv  Approved. — The  Aus- 
tralian Federal  Government  has  approved  the  dupUcation  of 
the  Pacific  telegraph  cable.  As  it  is  understcxxl  that  the  other 
governments  concerned  have  assented  to  the  scheme,  and  as 
funds  to  cover  the  cost  are  available  from  the  Pacific  Cable 
Board's  reserves  (as  we  recently  announced),  there  seems  to 
be  nothing  to  prevent  the  immediate  initiation  of  the  work. 
The  proposed  route  of  the  duplicate  cable  will  be  a  consider- 
able modification  of  the  existing  one;  the  line  is  to  go  via 
Auckland  (N.Z.)  and  Suva  (Fiji  Islands)  instead  of  by  Norfolk 
Island,  and  will  proceed  to  Fanning  Island  and  Honolulu 
instead  of  to  Bamfield,  which  will  result  in  a  shorter  route. 
ft  is  [iropo.sed  to  connect  Samoa  to  the  new  cable. 

Telephone  Service. — Corkuit  Practices.— .\t  the  Guildhall 

on  December  16th,  F.  A.  Oppenheim,  managing  director  of 
the  Trade  &  Finance  Syndicate,  was  summoned  under  the 
Corrupt  Practices  Act  for  giving  £'i  to  H.  W.  Camp,  a.s.sistant 
traffic  superintendent,  as  an  inducement  to  show  him  favour  in 
obtaining  better  telephone  service.  Aid.  Sir  Vansittart 
Bowater  took  a  serious  view  of  the  ca.se  and  imposed  a  £''20 
fine. 

Wireless  Telegraphy.— I^ropuseh   Station  at  Barry. — The 

Cardiff  Chamber  of  Commerce  is  to  send  a  deputation  in  com- 
pany with  representatives  of  the  Newport  Chamber  of  Com- 
merce to  the  Postmaster-General  to  urge  the  estabhshment  of 
a.  wireless  station  at  Barry.  Mr.  R.  O.  Sanderson,  the  presi- 
dent, who  introduced  the  subject,  mentioned  that  pleasure 
steamer  companies  had  been  comjielled  by  legislation  to  install 
wireless  apparatus  on  their  vessels,  and  they  felt  that  if  their 
steamers  were  dependent  upon  assistance  reaching  them  from 
the  present  stations  (the  nearest  one  of  which  was  Poldhu. 
Coiii\\;ill)  till-  result  might  be  disastrous.  The  necessity  for  a 
wireless  sl:itinn  in  the  vicinity  was  emphasised  by  a  mishap 
which  ociiirrcd  during  the  summer  on  the  Welsh  grounds,  and 
assistance  could  have  been  on  the  way  in  a  few  minutes  if 
there  had  been  a  wireless  station  at  Ban-j'. 


CONTRACTS    OPEN    AND   CLOSED. 

{Tk$  date  given  in  parentheses  at  the  end  of  the  paragraph 
indicates  the  issue  of  the  Electrical  Review  in  which  the 
"  Official  Notice  "  appeared.) 


OPEN. 

Australia. — Melbourne.— February  1st.  Victorian  Govern- 
ment Railways.    Four  motor-driven  grinding  machines,  with 

accessories.* 

February  15th.  Postmaster-General's  Department.  Tele- 
phone apparatus  and  parts  (Schedule  544).         (December  9tb.) 

Belgium. — December  28th.  Belgian  Ministry  of  National 
Defence.  10.  Rue  de  Meridien,  Brussels.  Miscellaneous  ma- 
terials, including  li  tons  of  bronze  wire,  13,0CX)  double-bell 
insulators,  and  272  head  fittings  with  two  ear-pieces  for  listen- 
ing to  and  receiving  wireless  telegraph  messages.  Particulars 
(3  francs)  from  15,  Rue  des  .^ugustins,  Brus-seks. 

Government. — December  29th.  According  to  the  British 
Chamber  of  Commerce  in  Belgium,  there  is  t(i  be  a  puldic 
adjudication  for  an  electric  light  inst^Ulation  at  the  Military 
Depot  of  St.  Bernard  (Hemixem).  and  the  matter  is  open  to 
competition  from  both  Belgian  and  foreign  firms,  .\mount  of 
contract:  Fr.  127,615.  Deposit:  Fr.  12,800.  Specification 
(4  fr.)  and  pUuis  (2  fr.)  can  l>e  olitained  at  the  Musee  Com- 
mercial, 15,  Rue  des  Augustins,  Brussels. 

Bulgaria. — February  10th.  Bulgarian  Post  and  Tele- 
graph authorities  in  Sofia.  Two  thousand  sets  of  telephone 
receivers  and  transmitters  with  accessories. 

Bradford. — ^December  .  24th.  Electricity  Department. 
Rotary  converting   plant    (Cont.  R.207.)     (December  9th.) 

Chile. — February  4th.  St.ite  Railways.  Twelve  wind- 
mills, complete;  one  electric  compressor;  one  air-storage 
diuiii  and  t\.c.  motor;  1,300  metal  filament  lamps  for  lighting 
locomotives;    38  wall  telephones,* 

East  Ham. — ^January  Pith.  Electricity  Department. 
One  1,500-kW  converter,  either  rotary  or  motor  type;  e.h.p. 
and  l.p.  switcligear  and  couneetoi's.     (See  this  issue.) 

France. — J.Tiiuarv  lUili.  The  French  Post,  Telegraph, 
and  Telephone  Authorities  at  Rabat.  Eighty  tons  of  copper 
wire.  3  mm.  dia. 

n 'inber  2i'th.     French  Ministry  of  the  CoKwies,  27,  Rue 

lludinol,    Paris.     Fifteen  tons  of  copiit'r  wire. 
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Loudon.— SHOKEinTtH.— January  3id.  Electricity  Supply 
Department.  One  water-tube  boiler  of  33.000  lb.  evaporative 
capacity.     (December  9th.) 

L.C.C.— Tanuary  l'2th.  One  electric  passenger  lift,  capa- 
city llj  c%vt..  with  full  aut<:matic  pu.<h-button  control,  to  be 
compleKd  within  two  months,  at  Geoll'rey  House,  Tabard 
Garden   Estate,  Bermondscy,   S.E.     (December   16th.) 

Manchester. — January  5th.  Corporation.  For  Barton 
power  station.  Standard  gauge  railway,  '2-way  turntables 
(two  of  -itl  tons  and  two  of  .10  tons  capacity).  Specifications, 
Ac.  from  Mr.  F.  E.  Hughes,  secretary  Electricity  Dept., 
Town  Hall.     Deposit  il  Is.  (returnable). 

New  Zealand. — Wellington. — .lanuary  17th.  Post  and 
Telegraph  Department,  io.OlK)  dry  cells  for  telephone  work.* 

Peterborough. — January  l'2th.  Electricity  Department. 
One  3,00(l-k\\  tiirho-alteriiator  with  condensing  plant,  two 
750-k\V  rotary  converters,  two  10()-k\\  motor  generators, 
e.h.p.  and  l.p.  switchgear.  steam,  water,  and  drain  pipes. 
foundations  for  the  above  plant,  and  structural  alterations  to 
existing   buildings.     (Decemb«>r  llith.) 

South  Africa.— JoH.iNNESBURG. — January  4th.  Municipal 
Council.  Two  S.OOO-kW  converters,  with  switchgear  and 
spares.* 

.lanuary  18th.  372  consumers'  watt -hour  meters,  including 
37  d.c.  meters.  •27.5  .single-phase,  ;V)-oycle  induction  type  meters, 
and  (50  3-phase,  .5li-cycle  induction  tyi>e  a.c.  meters  for  un- 
balanced leads.* 

Pretorla. — February  1st.  ruhlic  Works  Department.  Con- 
duit and  conduit  fittings.  Electrical  Engineer,  Public  Works 
Department.  Pretoria. 

Port  Eliz.abeth. — January  31st.  Municipal  Council.  Ten- 
ders for  electrical  plant.* 

Spain. — February  1st.  Harbour  Works  authorities  at 
Vigo.  Supply  and  erection  of  a  1.5-ton  electric  crane.  Parti- 
culars from  the  Junta  de  Obras  del  Puerto  de  Vigo. 

Uruguay. — Monte  Video. — December  .30th.  State  Elec- 
tricity Department.  Power  station  plant  :  one  4-stroke  Diesel 
engine,  coupled  to  a  '2(IO-kW.  3-phase  alternator,  and  one  4- 
stroke  Die.sel  engine,  couiiled  to  a  300-kW,  d.c.  generator.* 

*A  copy  of  the  plan,  specifications,  and  conditions  of  tender. 
&<:.  can  be  inspected  at  the  Department  of  Overseas  Trade 
(Room  84).  3.5.  Old  Queen  Street.  S.W.I. 


CLOSED. 

Belgium, — Belgian  State  Railways.  Electrical  Depart- 
ment, Bru.ssels.  472  kilometres  of  electric  cables  in  connection 
with  the  electrification  of  the  lines  at  present  in  progress. 
Several  fii'ms  competed,  including  one  Austrian  and  one 
Italian,  but  in  all  cases  the  lowest  price  quoted  was  that  of 
the  Society  des  Cableries  de  et  a  Eupen. 

Bolton. — ^Tramways  Committee. — -.Vccepted : — 

Fleclric   iniiiH-.ir    wjuip'nient,   spare  p.irts.— Knglish    Kleitric   Co.,    Lid. 

Japan. — The  W"estinghouse  Electric  International  Co.  has 
received  from  its  Japanese  agent.  TaJcata  &  Co.,  an  order  from 
the  Daido  Electric  Power  Co.,  of  Japan,  for  electrical  appara- 
tus for 'two  large  hydro-electric  plants,  the  total  value  ol  the 
order  being  about  $2,000,000.  The  foregoing  are  to  form  a 
part  of  a  .super-power  system  for  the  Tokio  district.  ,nid 
energy  is  to  be  transmitted  at  154,000  volts. 

London. — Fulham. — Electricity  and  Lighting  Conunittee. 
Supply  of  h.p.  cable. 

Knfi.l.l    l>lU>v.nn    Cible    Works,    l.ld f4,3« 

Henley's  Telegraph  Works  Co.,  Ltd.  (ntcmimendMl)  £4,400 

N,.r.lisk.-    K.ili.-I    Og    Tr.iadf.ibriktr,    Ltd £4.500 

IL..kl.ridK.-    Cahk-  C £4,m<) 

Si.incns    Bros.    &    Co.,    I.Kl £4,590 

Hrit.    Ins.    &    H.lsby    Cabl.s,     l.i.l                                 ...  £4.593 

Johnsfin    &     Phlliip?              ...                                             ..  £-4,600 

W.slwn     Klis-lric    Co.,    Lid.                                              .  £4,fi20 

N.d.-rh,nd»<-b.;    K:.b.i(.d,ri.k                                               ..  £4,629 

I'ir.lli    Co £4,651 

C.dl.ndcrs,    Lid.  £4.664 

Wjlshnms           ...                                                                   .  .  £4,740 

Inion  Chip  r,.                   .  £4,752 

r.-    W.    Sn.lus               ...                                              .  .  £4,961 

R.   R.   Trxld      .  .  £5,00(1 

Macinlosh    C.iblc    Co.           ...  £.5,100 

Ll.-cirlciil    Rnginwring    i    Euuipin.  i.               £5.225 

W.  T.   Glover  &  Co.,  Lid £5,280 

IJUnv    &     Lucas          £5,500 

Mica    &    Micanile       £5,500 

Thompson    *   Co £(i.33R 

NVw   (.una    Pcrcha  Co.,    Ud £7,051 

Step.vev  B.C.— Electricity  Supply  Committee. 

Slwlwork    (or    lid    well    at    Oiborn    Street   sub-station,  £89.— Drew-Bear, 
Perks  tL  Oo.,   Ltd.   (r.^ominendrd). 

130  ions    lliKhl.y    .Mining   Co.'»   d/«    nuU,    335.    9d.   per  Ion.— Harper   and 
Chrislopli'T,    Lul.    f.icceptcd). 

Well   arvl   pipr-w(rt-k    ;it    l.imirhouse  gencratinf*   (ilalion. 

Perry  Jk  Oo.  (Bow),  Ltd.  (recommendiKl)            ...  £20  226 

J.   Cochrane    k    S<.ns,    Ltd £22,100 

J.   Mowlem    tt  Co..    Lid £27,400 

Walter  Scott  «t   Middlcion,  Ltd £28.500 

Whitlaker,    EllU.    Ltd £32,l».'i 

S.  Pearion  &  Son  (ContraclinK  Dept.),  Ltd £32,500 

St.  Pancras.— Electricity  and  Finance  Committee's  building 
work  in  connection  with  the  extension  of  the  engine  room 
at  King's  Road  Station.    Sfjmerville  .5:  Co.    i'.31,.300.    Time  to 


complete  OJ  months.  ilecouuueuded,  subject  to  the  sanc- 
tion of  the  Electricity  Commissioners  to  the  increased  expen- 
diture.    (Twenty -four   tenders  were  received.) 

Coal  for  the  electricity  undertaking,    .\ccepted  ; 

500  tons  Bentinck  Derby   slack,  23s.   10d.+3s.   6d.  ton  cartaRe.— .\.    Hl.i.k- 

man  &  Co. 
1,000   tons    Bentinck   Derby  slack,   27s.  4d.  ton;    1,000   ions  I'inxion    Low 

main  slack,  27s.  4d.   ton;  200  tons  Ramcrotl   hard  steam  coal,  37s.  lid. 

—J.  H.  Beatlie  &  Co.,  Ltd. 
10(1   tons  Russell    Bl.nck   Vein    washed    nuls    lor  fontinuing    the  special  trial 

on   No.  1    Niclausse  boiler,  41s,   8d.    ton+lis.  Ud.   ton   carlnge.— Ha*per 

and    Christopher,    Ltd . 
200  tons  Shipley  Through  coal,  24s.  2d,  +  3s.  (vJ.  ton  cari.age.— Rose,  Smith 

and    Co. 

Whitehaven.—  Electricity  Committee. 

Two    boilers,    super-heaters,    stokers,    pipework,    «.v. ;     lied    pump    Im 
electricity    works,     £7,295.— Babcock     «:    Wilio.s,     l.ld. 

The    following   also  quoted  :— British  '  Niclausse    Boiler  Co.;   Clarke,   (  iKip- 
man    &    Co.;    Clayton    &    Shuttleworlh ;     Ransome,    Sims   &    JeScries; 
Westgarlh    &   Co.;    Spearing    Boiler   Co.;    J.   Thompson 


Richard; 

Water  Tube  Boil 
Extension    of   the 


Ltd.;   \'ickers,  Ltd. 
£298.— E.   Or 


&  Son,    Ltd. 


FORTHCOMING     EVENTS. 


'  Kle, 


Royal  Institution  of  Great  Britain— Chrisuna>  l^i  lu 

and    Wireless  Telephony,"    by    Prof.    J.  .\.    l-'Ieming,   K.R.S.     .\i   .\lbc 
street,    Piccadilly,    \V.  :— 

I.     Thursday,    December     29th,     at      3    p  m.        "  Surface      Wavei 

II.      Saturday.     December    31st,     at    3    p.m.     "  Wayes     in    .\ir." 

Salford  Technical  and  Engineering   Association  —.Mon. I. iv,   Decombor 


Electrical  Power   Engineers'    Association    iSouthern  Division). -Thursda\ 

IKieniber  Jlllli.  .Xl  ill.  Cnli..!  Hall,  W  esl.liiitlei .  Al  7  p.m.  I.eelur 
on  ••  Brilish  Pr.icliei-  in  High  Tension  Disli  ibution,"  In  Mr.  P.  \ 
llunler. 
Manchester  Wireless  Society.— Thursday,  D.cemlwr  29ih.  M  the  .-Mbl.. 
Hotel,  Piccadilly,  Manchester.  .\t  H  p.m.  P.iper  on  "  S<-leniiim  OIK 
"  ■■         and    .-Application,"    by    .Mr.     I.     .McKernan. 


THE     "ELECTRICAL     REVIEW    SERVICE       ,g 
DEPARTMENT. 


Amono  the  inquiries  of  this  week  we  have  been  unable  to  trace 
the  suppliers  or  manufacturers  of  :  — 

The  Perkins  Rotary  Switch,  with  on  and  ult  indicators. 

Halex  accumulators. 

Wizard  dust  extractor. 

Bella  flashlight  table  lamp. 


NOTES. 


"A  Merry  Christmas  1" — We  wish  M  our  readers  "A 
Merry  Uhiistmas.  ±)usmess  lias  oeen  trying  to  everybody 
thu-ing  the  past  few  month.s — full  of  anxiety  and  uncertainty, 
and  11  w'ill  do  us  till  good  to  get  away  from  it  and  enter  into  ■ 
the  fe.stivities  of  Christmas  with  pre-war  enthusia.sm.  "  All 
work  and  no  play  makes  Jack  a  aull  boy,"  and  we  do  not 
want  any  dull  boys  m  the  electrical  w'oritl  in  the  year  19'2'2, 
so  let  us  enter  upon  the  Ltinstmas  .seastjii  meaumg  lo  enjoy  n 
by  forgetting  .some  of  our  own  affairs,  by  adding  to  the 
general  .spirit  of  peace  iind  goodwill,  and  by  lending  a  helpmtj; 
hand  to  some  of  tho.se  who  through  unemployment  and  other' 
distresses  are  hard  up  against  the  conditions  of  the  moment.' 

Summer=Time. — .Mr.  .Shortt  (Home  .Secretary)  stated  in 
the  i-loiise  of  Cuiunioiis  on  December  bJth  that  a  conference, 
hiid  recently  been  held  with  representatives  of  the  French  and 
Belgiiin  Governments,  and  an  agreement  was  reached  that  the 
summer-time  period  should  commence  on  the  night  of  the  last 
Saturday  in  March,  or  the  last  Saturday  but  one  in  March 
when  the  last  Saturday  is  the  day  proceding  Easter  Day,  and 
end  on  the  night  of  the  hrst  Saturday  in  Uctolier.  The 
(lovernment.  in  view  of  the  serious  inconvenience  at  present 
caused  by  the  difference  between  the  three  countries  in  the* 
dates  of  commencing  and  ending  summer-time,  had  approved 
the  proposal,  which  corresponded  very  nearly  to  the  dates 
which  h:id  been  fixed  in  this  country. — Daily   Telegraph. 

Ediswan     Factory     Occupied. — .\ccording    to    the    Daily\ 

Herald,  ilie  Edison  Swan  C'o.'s  lamp  works,  at  Ponders  End,' 
were  occupied  by  a  body  of  300  unemployed  men  on  December 
1.5th.  The  reason  for  the  step  was  stated  to  be  that  the  com- 
pany was  carrying  on  systematic  overtime,  780  emjiloyiis  being 
employed  in  this  way.  Upon  the  company's  undertaking  to 
put  an  end  to  this,  the  men  withdrew  without  doing  any 
damage. 

The  I.M.E.A.  1922.— The  1922  I.M.E.A.  Annual  Convene 
tion  will  take  place  during  the  third  (full)  week  in  ,Tune/' 
20th — 33rd  .June,  inclusive,  in  Wolverhanipton  and  neighbour- 
hood. 
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"  Beama  "     Scholarships, — The     British     Electrical    and 

Allied  Miiniil'iiclinvr.s'  Asst>ciation  has,  on  tho  recommendation 
of  its  Education  Conunittee,  recently  granted  the  following 
scholarships,  each  tenahle  for  one  year  and  each  carrying  a 
maintenance  allowance  of  iBKJO  and  the  payment  of  college 
fees  :  — 

In  Electrical  Kiij/inrrriiifi  [Steam  Turbo-generators). — L.  H. 
Tj.  Badham  (tenabl«  at  the  City  and  Guilds  [Eng.]  College, 
South  Kensington);  J.  H.  Butcher  (tenahle  at  the  City  and 
Guilds  [Eng.j  College,  South  Kensington);  .J.  B.  Macfarlane 
(tenable  at  Brighton  Technical  College). 

hi  Merhaiiir, il  Iut(jiiireri)ig  (Steam  Turbines). — W.  S. 
Bowers  (tenabl.'  ;il  I'^insliury  Technical  Colh'ge);  J.  A.  Snape 
(tenable  at  M:iii.  hrMn  Ciliege,  of  Technology);  M.  L.  Yates 
(tenable  at  Manrh.stcr  Coilege  of  Technology). 

I.i^htinjl  Lar)le  London  Stores. — That  the  proportions  and 
architectural  enibcUishments  of  buildings  need  not  be  hidden 
as  soon  as  evening  sets  in  is  demonstrated  by  the  first  section 
of  the  new   Selfridge   Building,    where   a  complete  system  of 


Exterior  Lighting. 

"  flood-lighting  "  has  been  recently  installed.  We  are  able  to 
reproduce  a  view  of  the  building  taken  at  night,  and  the  way 
in  which  the  details  of  the  columns  and  cornices  are  thrown 
into  relief  is  particularly  striking.  The  "  flood-lights  "  are  of 
a  standard  design,  and  consist  of  a  solid  copper  body  lined 
with  sectional  parabolic  reHectors  of  mirror  glass.  They  are 
equipped  with  40U-watt  Osram  gasfilled  projection-type  lamps, 
with  specially  concentrated  filaments.  The  installation  was 
designed  by  the  General  Electric  Co.,  Ltd..  and  is  the  first 
example  of  "  rtcHid-ligbting  "  as  applied  to  large  F.ondon  stores. 

Pacific  Cables. — Keuter's  .Agency  is  informed  (Decem- 
ber 14th.  1921)  that  the  negotiations  between  the  United  States 
and  .Tapan  have  led  to  an  agreement  being  reached  between 
them  with  respect  to  the  Island  of  Yap  and  other  mandated 
islands  in  the  Pai'itic  Ocean  north  of  the  Equator.  'Tlie  points 
of  the  agreement  are  as  follows:  — 

1.  The  United  States  shall  have  free  iU'ce.ss  to  the  Island  of 
Yap  on  a  footing  of  entire  equality  with  .lapan.  or  any  other 
nation,  in  all  that  relates  to  the  landing  and  the  operation  of 
the  existing  Yap-Guam  cable  or  of  any  cable  which  may  here- 
after be  laid  by  the  United  States  or  its  nationals. 

'2.  The  United  States  and  its  nationals  are  to  be  accorded 
the  same  rights  and  privileges  with  respect  to  the  radio- 
telegraphic  service  as  with  regard  to  cables.  So  long  as  the 
Japanese  Government  shall  maintain  on  the  Island  of  Yap  an 
adequate  radio-telegraphic  station,  cooperating  effectively 
with  cables  and  with  other  radio  stations  <in  .ships  and  shore, 
without  discriminatory  exactions  or  preferences,  the  exercise 
of  the  right  to  establish  radio-telegraphic  stations  at  Yap  by 
the  United  Stat<^s  or  its  nationals  shall  be  sii.spended. 

3.  The  United  States  shall  enjoy  on  the  Island  of  Yap  the 
following  rights,  privileges,  and  exemptions  in  relation  to 
electrical  communicatiohs  :  (a)  Rights  of  residence  without 
restriction  and  of  acquisition  and  enjoyment  and  undisturbed 
possession  upon  a  footing  of  entire  equality  with  Japan  or 
any  other  nation  of  all  property  and  interests,  both  personal 
and  real,  including  lands,  buildintrs,  residences,  otlices.  works 
and  appurtenances.     (6)  No   permit  or  licence  to  be  required 


for  the  enjoyment  of  any  of  these  rights  and  privileges,  (c) 
Each  country  to  be  free  to  oi>erate  both  ends  of  its  cables, 
c'ither  directly  or  through  its  nationals,  including  corporationb 
and  associations,  {el)  No  cable  censorship  or  supervision  of 
operati(jns  or  messages,  (e)  Eree  entry  and  exit  for  persons 
and  proi)erty.  (/)  No  taxes,  port,  harbour,  or  landing  charges 
or  exactions,  either  with  respect  to  the  operation  of  cables  or 
to  proiwrty,  persons  or  vessels,  (g)  No  discriminatory  police 
regulations. 

4.  Japan  agrees  that  she  will  use  her  power  of  expropriation 
to  secure  to  the  United  States  the  needed  property  and  facili- 
ties for  the  purpose  of  electrical  communication  in  the  island, 
if  such  property  or  facilities  cannot  otherwise  be  obtained. 
.'\merican  property  and  facilities  for  the  purpose  of  electrical 
communication  in  the  island  are  to  be  exempt  from  process 
of  expropriation. 

.A  formal  convention  will  be  drawn  up  for  signature  and  will 
lie  subject  to  ratification  by  the  Senate. 

The  Times  says  that  by  the  agreement  the  U.S..\.  obtains 
the  right  to  ust^  the  Yap-Shanghai  cable  for  mes.saees  to 
Japan  and  also  the  use  of  the  cable  to  the  Dutch  Indies. 

An  "  Underground  "  "  Speeding=up  "  System. — The 
Underground  railway  authorities  have  installed  a  sy.steiii  at 
their  Kilburn  Park  station,  calculated  to  expedite  the  passage 
of  travellers  past  the  booking  office.  The  "  pas.siineter  "  .sys- 
tem, as  it  i.si  called,  involves  the  use  of  three  separate  cyclo- 
meter.s,  two  automatic  and  one  non-automatic.  The  first 
registers,  dates,  ami  cancels  each  ticket,  and  the  pa.s.senger 
passes  through  an  ordinary  turnstile  adapted  to  operate  the 
.•-econd  meter.  .\  third  cyclometer  is  used  by  the  bcxiking  clerk 
to  record  the  number  of  season-ticket  holders  pa.ssing  the 
barrier.  The  system  permits  the  traveller  to  i)ass  straight 
through  to  the  platform,  thus  saving  a  great  deal  of  time  dur- 
ing the  "  rush  "  periods.  The  "  passimeter  "  system  is  u.sed 
in  conjunction  with  the  automatic  ticket-issuing  device  men- 
tioned in  our  columns  a  .short  time  ago.  This  is  operated  by 
the  booking  clerk  pressing  buttons,  thus  releasing  any  num- 
lier  of  tickets  at  once,  up  to  five.  Five  magazines,  containing 
tickets  of  different  prices,  are  provided.  The  pressing  of  a 
button  starts  up  a  small  electric  motor,  which  revoh-es  drums 
upon  which  are  projections  that  pick  up  the  number  of  ticket? 
required  in  a  strip.  The  strip  is  then  brought  up  through  a 
.slot  near  the  pigeon,  hole  and  a  knife  attachment  cuts  them 
off.  The  numlier  of  tickets  issued  throrgh  each  .slot  is  auto 
inatically  registered,  and  later  designs  of  the  machine  will  havi> 
a  dating  attachment. 

Electrically=equipped  Furniture. — The  November  issue  of 
the  National  Electric  Light  Association  Bulletin  contained 
:i  well-illustrated  article  on  the  practicability  of  electrically- 
equipped  furniture.  Mention  is  made  of  exhibits  of  this  nature 
at  the  recent  New  York  Electrical  Show,  and  the  illustrations 
show  a  number  of  examples.  .Amongst  the.se  is  a  table,  in- 
tended for  a  breakfast  or  dining  room,  equipped  with  two 
'■  outlets  "  neatly  fixed  to  the  edge  of  the  table-top,  from 
which  .short  lengths  (;f  ''  flex  "  are  taken  to  a  toaster  and 
grill  or  other  appliances.  Connection  to  the  house  wiring 
is  made  by  means  of  a  floor  outlet.  The  overhanging  table- 
cover  commm    in   this  country   is  of  course  done   away   with 


An    Ei,ii'Tiiii'M.i,v-KQrii'i'i;i)   Drtssing   Tahlp, 

and  a  smaller  one  substituted.  .\  dressing  table,  showr  ..i 
the  article,  and  which  we  reproduce,  is  provided  uith  \\iring 
and  outlets  for  curling  tongs,  hair  dryer,  and  vibrator.  The 
electrical  fittings  do  not  detract  from  the  appearance  of  the 
table.  .'V  picture  of  a  bed  appears :  this  has  a  light  fixed  on 
either  .side  of  the  head,  as  well  as  a  beating-pad  connection. 
There  is  apparently  a  great  deal  to  be  done  in  this  direction. 
In  this  country  the  tendency  ha.s  been  to  build  special  furni- 
ture for  electrical  equipment. 
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Newcastle  Housing  Lxhibitioii. — The  receiU  Housing  and 
Home  Liie  Jicuuumy  jixhibitiou  that  was  held  at  ^iewcastle- 
upon-Iyne  from  .Nuvomber  16th  to  Uccclii1)>.'i-  ;5rd,  iifJl,  proved 
a  great  succer^,  ttie  central  Xealuie  heuiy  the  stand  ol  the 
Neucastle-upou-lyne  iileetric  tjuppiy  Co-,  t^tu.,  and  associated 
cou'iiianiej. 

An  atteiuiit  to  get  away  from  the  usual  type  of  exhibition 
stand  was  made  by  dividing  the  stand  mlo  three  portions, 
on  the  lirst  of  whicn  was  erected  a  haU-luubered  model  house, 
with  roof,  coutaiuiug  a  dmiiig  room  and  bedroom  tui'nished 
and  decorated  to  illustrate  the  artistic  ellect  of  eieclric  light- 
ing, and  contammg  electrical  heating  and  lamp-holder  appara- 
tus; the  second  portion  was  used  for  showmg  ultmgs,  heaters, 
and  small  cooking  apparatus,  the  thkd  portion  being  ntted  up 
as  an  electric  kitchen. 

The  dining  room,  with  latticed  windows  and  stained  oak 
beam  ceiling,  was  furnished  in  Jacobean  style,  the  fireplace 
being  tiled  and  contuiuiug  a  "  Magicoal  "  hre.  The  liglitmg 
was  by  an  Itahan  mosaic  bowl  fitting  and  a  hand.some  ebonite 
standard  lamji.  On  the  table  were  shown  an  electric  toaster. 
coffee  percolater.  and  kettle,  and  on  the  mantelshelf  was  an 
oak-cased  electric  clock.  The  bedroom  was  decorated  in  white 
and  blue  with  oxy-silver  electric  hght  fittings  and  heater. 
Two  types  of  bedwarmer  were  shown  on  the  bed,  over 
which  was  a  pendant  light  with  a  push-button  switch. 

In  the  central  portion  of  the  stand  various  two-light  waJl 
bracket  fittings  were  shown  on  the  dividing  wall,  and  bowl 
fittings  suspended  from  the  ceiling.  Here  were  also  immei- 
.sion  heaters,  grillers,  kettles,  irons,  hair-driers,  massage  sets, 
a  sewing  machine  with  motor,  and  electric  heaters,  and 
electric  clocks  with  electric  control.  A  wkeless  t-elephone 
receiving  set  was  installed  in  one  corner  and  proved  a  great 
attraction,  music  and  speech  being  transmitted  from  another 
part  of  the  hall. 

The  remaining  portion  of  the  stand  was  fitted  as  a  kitchen 
complete  with  a  sink,  water  supply,  electric  wash-boiler,  and 
electric  hot-water  supply,  and  contained  electric  washers,  dish 
washers,  and  electric  cookers.  Continuous  demoustratiuiis 
were  given  with  all  the  apparatus.  The  cooking  always  drew 
a  crowd,  and  on  one  .side  of  the  stand  clothes  were  w;i.sheil 
in  an  electi'ic  washer,  dried  and  ironed,  and  on  the  other 
t»ide  electric  dish  washers  were  shown  in  use.  The  htit-water 
circulator  and  wash-boiler  were  supplied  by  Messrs.  W'atsou 
Xorris,  Ltd.,  of  Wallsend;  the  cooking  W'as  carried  out  on  a 
Jackson  No.  '20  Cooker;  the  washing  machine  used  was  a 
■■  Universal";  and  the  di.sh  washers  shown  were  of  the 
"  Western  Electric  "  and  the  "  Whirlpool  "  types. 

The  whole  of  the  stand  was  wired  with  "  Stannos  "  wiruig 
and  a  considerable  amount  of  business  was  done  at  the 
exhibition.  A  great  advantage  of  the  stand  was  that  the 
domestic  uses  of  electricity  were  demonstrated  to  many  who 
could  not  be  reached  by  any  other  method  of  advertising. 

The  Newcastle-upon-Tyne  Electric  Supply,  Co.,  Ltd.,  also  fur- 
nished the  full  electrical  equiprnent  tor  the  caterers  oi  the 
restaurant  that  was  attached  to  the  exhibition,  which  gave 
entire  satisfaction.  The  plant  consisted  of  one  large  double 
oven,  two  oval  fish  friers,  two  grillers  and  toasters,  and  two  ■ 
wat<!r  urns,  all  of  which  were  made  by  the  Jackson  Electric 
Stove  Co.,  Ltd. 

An  Electrically°(lriven  Ship. — Considerable  interest  was 
taken  at  Liverpool  recently  in  the  new  electrically-driven 
Swedish  vessel  Mod,  which,  whilst  in  port  loading  up  with 
cargo,  was  inspected  by  Prof.  Abell,  Dr.  Marchant,  Prof. 
Watkinson,  and  the  staff  of  tlie  Faculty  of  Engineering, 
Liverpool  University.  The  installation  consisted  of  two 
boilers,  burning  coal  under  a  forced  draught,  and  supplying 
.steam  at  200  lb.  pressure  to  two  Ljungstiom  turbo-alternators, 
which  occupy  positions  that  would  have  been  filled,  in  the 
case  of  a  twin  screw  steainei'.  by  the  port  and  starboard  tur- 
bine sets.  \  condenser  is  fixed  undei-  eacli  turbine,  and  also 
electrically-driven  wet  and  dry  air  i)unips  and  a  feed-water 
heater.  Running  at  4.'200  r.jj.m.,  each  main  generator  is  cal- 
culated to  devel<ip  GOO  kW  at  90(J  volts,  70  cycles,  3-phase. 
Tlie  :j-phase  slip-ring  propelling  motors,  when  running  at 
7.50  r.p.m.,  give  a  propeller  speed  of  75  r.p.m.,  and  the  speed 
<,S  the  Mod  is  nearly  12  knots.  Aa  to  the  controls  of 
the  ve.s.sel,  a  liand  wheel  operates  the  main  switchgear, 
whilst  two  field-regulating  switches  vary  the  voltage  of  the 
generators.  A  steam-driven  s-'t  generates  direct  current  at  110 
volt«  for  lighting  purposes.  With  the  exception  of  the  bilge 
pump  all  the  engine-room  auxiliaries  are  electrically  driven 
i'.v  li-phasi;  power  from  the  main  generators.  It  was  denion- 
strated  that  the  movements  and  operations  of  the  propeller. 
starting,  stopping,  slowing,  itc,  can  be  controlled  in  less  time 
than  is  pos.sible  with  a  steam  engine.  A  hand-wheel  on  the 
controlling  switch  gear  is  the  propeller  control. 

The  Stephan  Burglar  and  Fire  Alaritl. — This  novel  pro- 
tective system,  which  was  di-njonstratcd  recently  in  the  pre- 
sence of  repre.sentiitives  of  Scotland  Yard,  the  London  "Fire 
Brigade  and  Salvage  Corps,  insurance  companies,  &c..  is 
■'  founded  U|K)n  the  effects  of  resistance  and  capacity  which 
are  unconsciously  iiroduced  by  a  person  coming  within  the 
blanket  of  static  electricity  "  that  snrroimds  the  object  to  be 
protect«>d — so  it  is  explained.  TJuring  the  demonstration  the 
device  was  caused  to  function  as  a  fire  alarm  by  an  increase 
in  the  t<>mperatiire  of  the  air  adjacent  to  the  protected  object. 
As  a  burglar  alarm   it  functioned  on    the   approach  of  the 


ilcm.Mi.sti-atoi  to  uitbiu  a  lew  iiulics  oi  Ihc  indU'clcd  nl.jcrl 
and   belore  he  had   tuue  id  aclually  li,ucL   il.     llie  seusiLiiaty 

01  the  system  is  appai'eutiy  augmenlei.1  by  the  use  ot  a 
Siemens  thermionic  vaive  ampimer,  and  its  opcrataon  is  not 
interfered  with  in  any  way  anouid  the  burglar  attempt  to 
msulate  himseu ;  the  aiai'iu  is  not  actuated  by  vibration,  auu 
It  Is  hardly  necessary  to  mention  mat  the  uc\\  system  rc-acis 
also  on  any  attempt  to  destroy  wii'ing,  apparatus,  or  the  case 
coiilainmg  the  laiier. 

ihe  apparatus  is  held  compactly  in   a   case   approximately 

2  ft.  3  m.  high,  10  lu.  wide,  and  J  m.  deep,  and  can  be  placed 
either  m  the  room  itselt  which  is  to  be  protected,  or  ai-  any 
distance  from  the  rooms  or  objects  to  be  protected,  if  larger 
areas  ajre  to  be  protected,  the  contrivance  can  be  centralised 
and  the  endangered  locality  reported  to  a  central  station  by 
a<-oustic  and  optical  signals.  If  the  case  is  placed  m  the  room 
w  hwh  is  to  be,  jirolected,  an  Iritcniu' luitc  or  tiiiie  switch  per- 
mits the  i)er.son  occupying  llic  idihu  in  Umnc  it  without 
lelea.smg  tfie  alarm. 

The  connection  between  the  apparatus  and  the  rooms  or 
objects  to  be  protected  consists  ol  a  thm  lead-covered  cable, 
w  hich  can  easily  be  attached  to  or  embedded  in  the  wau  and 
w  hose  intentional  or  accidental  destruction  releases  the  alarm 
at  once.  It  is  possible  to  protect  easily  accessible  and  isolated 
objects  of  any  kind,  no  matter  whether  they  are  made  ol 
metal,  china,  wood,  fabric,  or  other  material.  The  .device  is 
111  the  hands  of  Messrs.  J.  0.  and  R.  B.  Wainwright,  Ltd.,  of 
London. 

Service  Note. — The  introduction  into  the  Niwy  of 
"  director  firing,"  of  whicfi  Sir  I'eicy  Scott  was  the  inventor, 
has  given  bath  to  a  new  training  course.  In  order  that 
"  director  layers  "  shall  be  conversant  with  the  electrical 
aspects  of  the  instruments  they  are  required  to  use  and  ,to  help 
maintam,  and  appreciate  more  thoroughly  the  necessity  for 
careful  haudlmg,  they  are  to  undergo  a  rive-uays'  course  in 
lo\v-ix>wer  electricity  m  the  tor[)edo  .si-hoolship  Vernon  on  com- 
pleting the  existing  qualifying  course  foi  director  layers,  says 
]  he   tnnes. 

The  Old  Brigade, — It  is  proposed  to  hold  a  dinner  at  the 
Mutel  Cecil  on  January  2tltn  lor  "  Municipal  Electrical  Old 
Stagers,"  i.e.,  tho.se  who  served  as  chief  engineers,  or  as 
a^isistants,  sub.sequently  becoming  "chiefs,"  of  municipal 
undertakings  before  December  3Ist,  190O.  A  number  of  distin- 
guished "  electrical  "  gentlemen  have  been  invited.  Tickets, 
25s.  each,  inclusive  of  wine,  may  be  obtained  fnjiii  the  Secre- 
tary to  the  Committee  which  has  been  lorined — Mr.  C.  ji. 
Wordingham,  C.B.E. 

."Trade  Follows  the  Telegraph." — The  fact  that  news  ,of 
the  Irish  settlement  reached  Australia  within  11  minutes  of  its 
dispatch  from  Loudon  was  related  by  Mr.  John  Lee,  con- 
troller of  the  London  Central  'IVIograph  Office,  in  an  address 
to  the  Birmingham  Business  Club  recently,  entitled  "  Inter- 
national Telegraphy  in  its  Relation  to  Commerce."  One  mil- 
lion communications  u  month,  he  stated,  pa.ssed  to  and  froni 
England  o\er  Government-owned  lines  and  cables,  of  which 
525,000  represented  the  incoming  traffic.  It  might  be  tak.qn 
that  it  was  the  purchaser  or  the  intending  purchaser  who  sent 
the  telegrams,  and  as  the  incoming  tialfic  increased,  sooner  or 
later,  it  would  mean  trade  would  increase  also.  "There  is  a 
popular  superstition,"  said  Mr.  Lee,  '  that  trade  follows  the 
llag.  Don't  you  believe  it  I  Ti-ade  follows  llie  telegraph."— 
ISinninyhaiu   I'ost  and    Tclet/raph. 

Engineering  in  France  in  the  Vacation. — We  are  inforii.ed 
that  certain  r  lench  ■enginci-i  mij4  linns  (jI  the  Lorraine  di.strict 
(rolling  .stock,  railway  matcJial,  Ac.)  Iiave  kindly  consented  to 
accept  for  periods  of  two  or  three  months  a  few  Bj'itieh  e.ngi- 
neermg  students  during  their  summer  hohdays;  applications, 
in  writing,  stating  age  and  qualifications,  and  giving  fefer^ 
dices,  will  be  received  (until  further  notice)  by  the  Hon.  Sec, 
British  Section  of  Societc  des  Ing^-nieurs  Cavils  de  France, 
15,  Great  Marlborough  Street,  London,   vv  .1. 

The  students  will  not  receive  any  salary,  and  will  make 
their  own  arrangements  for  the  journey,  board  and  lodgings. 
Local  members  of  the  Societe  will  give  advice  hi  these  matters 
if  desired.  The  students,  in  their  own  interest,  will  undertake 
to  submit  to  the  .same  discipline  and  working  hours  as  their 
I'Vench  colleagues  on  the  works'  staff.  Some  knowledge  oi  the 
I'rriich  language  is  advisable. 

Electrolytic  Zinc  Co.  oi  Australasia. — .\n  official  cable 
states  that  the  first  unit  of  the  main  plant  at  Risdon.  Tas- 
iiiaiiia.  of  the  Electrolytic  Zinc  Co.  of  .Australasia,  which  will 
absorb  15,000  h.p.,  started  ninniug  on  November  22nd. 
"Everything  is  running  satisfactorily  and  in  a  few  weeks  it  is 
ex|)ected  the  full  output  of  this  unit  will  be  reached."  It  is 
added  that  "  the  complete  plant,  absorbing  30, (KK)  h.p., 
will,  it  is  expected,  be  running  well  before  the  end  of 
1022  with  an  output  of  from  4O,0tX)  to  lo.OfKt  tons  of  refined 
zinc  per  annum."  The  Electrolytic  Zhic  Co.  of  Australasia  was 
formed  in  October,  1920,  with' a  capitiil  of  A'3.( mi  1.000.  half  in 
iiiiniilative  preference  and  half  in  ordinary  shares,  to  acquire 
and  extend  a  7,inc  ore  treatment  Works  at  Hisdon,  'J'asmania. 
Large  participations  were  taken  by  the  .Xmalgaiiiatcd  Zinc, 
North  and  South  Broken  Hill  Companies  and  the  Zinc  Cor- 
poration; the  shareholders  in  the.se  and  other  Australian 
mining  enterprises  were  invited  to  subscribe  for  shares,^?' 
Financial  Times.  ■'■'■'• 
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The  Klectro. Harmonic  Society. —  Tlii'  \itu  placixl  vn  the 
too-early  booking  of  seats  seems  to  have  haJ  Uttle  or  no  effect 
upon  members'  attendance;  the  Great  Wall  of  the  Cannon 
Street  Hotel  was  crowded  on  Friday  evening  last.  Sir  .lanies 
iJevonsbire,  K.B.E.,  occupied  the  chair,  and  a  very  good  pro- 
gramme was  "  put  on."  Every  item  was  well  received,  the 
l)rogramine  including  pianoforte  soli  by  Mr.  I'^ernard  Flanders, 
A.l;.  \.M.;  sjugs  by  Miss  Winifred  Kennard  and  Messrs.  Bar- 
niit;lon  llnu|u'i-  anil  Harry  Dearth,  and  humonnis  and  other 
itrniN  \t\  .Mrssrs.  W.  V.  Robii,i.son,  Bernard  Turner,  Wilson 
.Ja.nics,  and  Harry  Davson. 

It  d(x>s  not  appear  that  the  attendance  at  the  concerts  dur- 
ing the  first  half  of  the  .session  has  been  affected  by  the  altera- 
linii  wliirli  the  committee  recently  found  it  necessary  to  make 
ill  ihr  MiliNciiption.  .\s  We  stated  a  raontli  or  two  ago,  rc- 
M;;n:itiuns  were  foreseen  as  a  result  of  the  increase,  but  wc 
uiiileistand  that  in  actual  fact  they  have  been  very  few  in 
eonip,iiison  with  the  number  expected,  while  the  number  of 
new  members  elected  has  been  very  gratifying.  We  think 
U  only  right  to  state  the  real  position,  becau.sc  those  who 
are  under  a  misapiirehension  themselves  and  are  not  dis- 
inclined to  circulate  their  wrong  impressions  among  other 
people,  may  be  brought  to  .see  that  the  change  which  the 
committee  regarded  as  e.^ential  in  the  best  interests  of  the 
whole  society  has  been  fully  justified.  That  the  audience  on 
Friday  last  found  the  programme  prepared  for  them  very 
much  to  their  taste  was  evidenced  by  the  fact  that  every  item 
from  beginning  to  end  was  enthusiastically  encored. 

The  Batti= Wallahs. — The  efforts  made  to  get  members  of 
the  Batti- Wallahs'  Society  to  take  a  greater  interest  in  that 
body  would  .seem  to  have  failed,  for  a  circular  announces 
that  owing  to  the  small  attendances  at  recent  functions  the 
committee  on  the  '2nd  inst.  decided  to  abandon  all  meetings 
fixed  for  the  future,  excepting  the  annual  dinner  and  the 
eummer  meeting.  Mr.  P.  Pooley.  the  hon.  sec,  and  Mr. 
A.  J.  Greenly,  the  hon.  entertainment  secretary,  are  resigning 
at  the  next  annual  meeting. 


INSTITUTION     NOTES. 


Institution    of    Electrical     Engineers. — An     extraordinary 

meeting  of  the  Institution  will  be  held  on  .binuary  I'ith,  19'2'.i. 
when  three  sets  of  kinetmatograph  pictures  will  be  exhibited 
on  the  screen,  accompanied  by  explanatory  notes. 

liivERi'ooi.  Sub-Ckm'iik.— Mr.  .J.  S.  liighheld.  the  president, 
addressed  the  members  of  the  Sub-Centre  on  December  I'jtli. 
He  outlined  the  advantages  gained  by  the  Institution  for  it« 
members  by  ibe  grant  of  the  Royal  Charter,  and  pointed  out 
the  great  use  that  Centres  and  Sub-Centies  could  be  in  guiding 
the  C6uncil.  Dr.  S.  P.  Smith  followed  the  president,  and  gave 
his  lecture  on  "  Single-  and  Three-phase  Commutator  Motors 
with  Shunt  and  Series  Characteristics.  The  lecture  was  well 
ilhistiated  by  lantern  slides.  Mr.  Teago  opened  the  di.scussion 
and  dwelt  on  the  niain  points  brought  out  by  the  lecturer,  and 
added  a  few  remarks  outlining  some  research  work  carried 
out  by  him  mider  the  direction  of  Dr.  Marchant  at  the  Labora- 
tories of  A)iplied  Electiu  ity.  The  Univer.sity,  Liverpool,  on  a 
motor  of  similar  characteristics.  Messrs.  Peck.  Dawbarn. 
Young.  Malpas,  K4>ttie.  Clothier,  Aberriethy.  and  .Ashby  also 
t(X)k  part  in  the  discussion,  .\fter  the  meeting  experiments 
were  carried  out  in  the  laboratories  on  the  motor  referred  to. 

Scottish  Centre. — Mr.  H.  Martin  delivered  an  abstract  of 
the  paper  on  "  Cyc-.\rc  "  automatic  welding  before  the  Scottish 
Centre  at  Gla.sgow  on  December  13th.  The  lecture  was  fully 
ilustrated  by  lantern  slides.  Many  examples  of  welded  speci- 
mens were  exhibited,  and  a  demonstration  of  welding  was 
given  which  showed  the  various  operations,  but  the  results 
obtained  were  not  satisfactory  because  the  supply  voltage  was 
rather  low.  It  is  interesting  to  note  that  the  .supply  was  taken 
from  the  battery  of  an  electric  vehicle. 

Physical  Society  of  London. —  The  twelflh  annual  exhibi- 
tion of  electrical,  optical,  and  other  ph.\sical  apparatus  will  bo 
held  as  usual  on  .January  .5th  and  6th.  10'2'2.  at  the  Imperial 
College  of  Science.  South  Kensington.  Tickets  of  admission 
are  obtainable  from  the  seeretari<-s  of  the  Physical  and  Optical 
,  Societies  and  the  Iiistitutinn  of  Electrical  Engineers. 

Institution  of  Production  Engineers. — .\  i^eneral  meeting' 
of  the  In.stitution  will  bt-  held  on  December  30th  at  the 
Institution  of  Mechanical  Engineers.  Mr.  C.  H.  Hales  (mem- 
ber of  Council),  works  manager  of  Messrs.  Druinniond  Bros.. 
Ltd..  (Uiildford,  will  deliver  a  paper,  to  be  illustrated  by 
lantern  slides,  dealing  -with  "  The  Costing  System  and  its  Re- 
lation to  Production."  .Advance  copies  of  the  paper  will  be 
available  a  few  days  before  the  meeting,  and  may  be  obtained 
on  application  to  the  hon.  secretary. 

Chelmsford  Engineering  Society- — On  liecembcr  8th  Mr. 
D.  Spencer,  ol  Messrs.  Aniistrnng,  \\'bit\vnrth  fc  Co..  Ltd., 
read  a  paper  on  "  Hydro-electric  Opportunities,"  Mr.  G.  F. 
Barrett.  O.B.E.,  the  president,  being  in  the  chair.  The  lec- 
turer explained  that  altnough  only  a  .small  amount  of  water 
Power  had  been  developed  in  the  British  Isles,  there  was  a 
large  quantity,  estimated  at  900.000  h.p..  available.  An 
abundant  and   cheap  stipply  of  electric  power  might  easily 


be  provided  in  countries  euch  as  India  and  .\u8tralia  with 
hydro-electric  equipment.  The  lecturer  held  the  view  that 
in  a  few  years'  time  India  and  .Australia  would  become  great 
manufiicturing  countries,  and  that  the  latter  would  manu- 
lacture  woollen  goods  instead  of  sending  the  raw  wool  to 
this  countiy.  Invariably  hydro-electric  schemes  nece.ssitated 
a  long  transmission  line,  but  the  present  tendency  was  to  use 
much  higher  pressures  than  hitherto.  Mr.  Batalfiard 
describe<l  the  Francis  turbine  and  the  Pelton  wheel.  He  dealt 
with  various  points  in  the  design  and  construction  of  tur- 
bines and  their  application. 

Faraday  Society. — .At  the  annual  general  meeting  of  the 
society  held  on  December  I3th  the  following  officers  were 
elected  ;— President,  Professor  .Mfred  W.  Porter,  F\R.S. ;  'Vice- 
presidents,  Mr.  W.  R.  C(j<jper.  Dr.  J.  A.  Marker.  F.R.S..  Prof. 
C.  H.  De.sch,  Mr.  E.  Hatschek.  Prof.  F.  G.  Donnan,  C.B.E., 
1'  R.S.,  Prof.  T.  M.  Lowry,  C.B.B.,  F.R.S.,  and  Dr.  G. 
Seiitcr;  'I'Veasurer.  Mr.  Robert  L.  Mond.  The  annual  report 
stated  that  the  work  of  the  society  had  greatly  expanded,  and 
an  appeal  was  made  for  an  increased  membership  without 
which  }t  would  be  difliculfc  for  the  six-iety  to  keep  pace  with 
its  increasing  activities  without  a  higher  subscription. 

Glasgow  and  District  Radio  Club. — .\t  a  meeting  of  the 
club  that  was  held  on  October  l'2th  the  president  gave  Part  1 
of  his  lecture  on  "  Tlie  Tlieory  of  the  Thermionic  Valve." 
Mr.  Snodgrass  dealt  with  the  emis.sion  of  electrons  from 
heated  liodies  and,  with  the  aid  of  diagrams  on  the  blackboard, 
explained  the  working  of  a  valve  up  to  the  point  where  it 
begins  to  oscillate.  A.t  the  meeting  on  October  ioth  Mr.  Snod- 
grass favoured  the  members  with  Part  '2  of  his  lecture. 
November  9th  was  an  "  open  "  night,  and  after  the  conclusion 
of  routine  business  the  secretary  read  a  letter  from  the  NVireless 
Society  of  London  with  reference  to  arrangements  which  are 
being  made  between  the  Marconi  Co.  and  the  G.P.O.  authori- 
ties regarding  proposed  special  weekly  transmissions  for  the 
benefit  of  amateurs.  Mr.  Wm.  R.  Clark  discoursed  on  the 
•  El6c;tronic  Theory  of  Electricity  "  on  November  iSrd.  Some 
I'eceiving  apparatus  is  being  rejuvenated  by  a  sub-committee, 
and  will  be  in  use  shortly.  In  this  connection  the  club  is 
highly  indebted  to  the  following  members  for  gifts  of  acces- 
sories -.—Messrs.  W.  Yuill.  W.  K.  Dewar.  D.  C.  Wright,  D.  B. 
McQuistan,  A.  Pick.  J.  T.  McDade,  and  E.  Snodgrass. 
"  Buzzer  "  practice  is  now  avaDable  each  meeting  night  be- 
tween 7.30  and  S  p.m.  for  members. 

Institute  of  Transport. — Mr.  James  Paterson,  a  director  of 
Messrs.  Carter,  Paterson  &  Co..  Ltd.,  lectured,  under  ther 
auspices  of  the  above-named  Institute,  at  the  Royal  Society  of 
Arts,  on  December  16th,  on  "  The  Operation  of  a  Road  Dis- 
tributing Agency,"  remarking  that  the  field  for  the  electric 
vehicle  was  widening  rapidly  both  at  the  expense  of  hor.se- 
drawn  and  the  petrol-driven  vehicle.  In  his  opinion,  the  field 
(if  usefulness  of  that  type  of  car  would  eventually  be  very 
much  greater,  especially  for  door-to-door  delivery  purposes. — 
h'inanrial  News. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected 
with  the  technical  or  the  commercial  side  df  the  profession 
and  industry,  also  electric  tramway  and  railway  officials,  to 
keep  readers  of  the  Electrical  Review  posted  as  to  their 
movements,    _  ^^^ 

The  Times  rejKirtB  that  Sir  James  Kemnal  was  received  on 
Tuesday  last  weeK  by  the  Amg  of  Spain,  who  complimented 
him  on  the  rapid  completion  of  the  Spanish  Babcock  &  Wilcox 
works  at  Bilbao. 

Councillor  W.  Chilton  has  been  appointed  chairman  of  the 
St.  Pancras  Borough  Council  Electricity  and  Public  Lighting 
Committee  for  the  ensuing  year. 

Mr.  CiEoiKiE  Stephen  Herschell,  senior  superintendent  of 
the  Edinburgh  Telegraph  Department,  has  retired  after 
sinving  in  the  Post  Office  for  47  years.  .\t  a  meeting  presided 
liver  by  Major  .layne.  Controller  of  Telegraphs.  Mr.  and  Mrs. 
Herschell  were  presenteil  with  gifts  from  the  staff. 

Mr.  Alderman  .\itler  has  l>ecn  aiipointod  chairman  and  Mr. 
Councillor  Lazakus  vice-chainnan  of  the  Stepney  Borough 
Council  Electricity  Comniittee. 


NEW     COMPANIES     REQISTERED. 


Blocklev     Electrical    Engineering  Co..   Ltd.   (178,315).— 

I'iiv.ite  comp.iny.  Registers!  DLX-onibcr  10th.  C.ipil.il.  tl.OOO  in  £1  shares, 
to  carry  on  the  business  indicated  by  the  title.  The  first  directors  arc  ; 
A  E.  B'ecl<,  Dovedale,  Bloclslcv,  Worc's.:  L.  A.  Beck.  Dovedale.  Blockley, 
Worcs.     Qunlifie.ition  :  Ten  shares.     Registered  office  :  The    Electricity   Works, 

Hlockley,    Worcs. 

Lawford  Ross,  Ltd.  (11,968). — Private  companv.  Regis- 
tered in  Edinburgh  Deccmlvr  10th,  Cipital.  f2.0(M1  in  £1"  sh.ires."  To 
e.irrv  on  the  business  of  electrical  and  mechanical  onRineers.  &c.  The  first 
directors  are:  AD.  O'Har.i,  4.>.  Woodlands  Road.  Glasgow,  produce  mer- 
chant; \V.  G.  Williams,  3,  lndi.i  Street.  Cliarinq  Cross.  Glassovv,  ntanu- 
f.icturer:  W.  Kerr,  Grand  Hotel.  Charing  Cross.  Glasgow,  restaurateur: 
P.  J.  Neeson.  39.  Camphill  Avenue.  Langside,  Glasgow,  wine  and  spirit 
raeixrhant:  R.  L.  Ross.  35,  Lavfr'nce  Street.  Dowanhill.  Glasgow,  electrical 
engineer.  Qualification  ;  fSO.  Secretary  :' R.jn.  Broadfoot.  Rtgistend  ofHet: 
170,    Hope    Street.  .Glasgow,       ;     — --      '■     ;      ■  ;   ■       :..■•'         •  ■>.  ,- r 
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OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


ID-.'l. 


Oriental    Telephone     &    Electric   Co.,    Ltd. — J>atisfaction 

to  the  e.Ment  ol  £i,iM  on  Ditcrilber  6lh,  1921,  of  trust  deed  dated  June 
28th,  1905,  and  deed  of  acknowledgment  date^l  June  12th,  1907,  securing 
i.~2«0,000 

Isle  of  Thanet  Electric  Tramways  o:  Lighting  Co.,  Ltd 

particulars    ol   £li',jOO   prior    lien    debentures   ;uithorisetl    December    tith 
Whole   amount  issued.     Charged   on  company's  undertaking    and  property,  pr. - 
sent    and    future. 

Chipperfleld,     Ltd. — Second     mortgage   debenture,    dated 

December  Isl.  1921,  to  secure  £50.  Charged  on  n-rtain  premises  in  Bridge 
Road,  Oulton  Broad,  SuHolk.  Holder  :  .S.  Uailev,  15«,  London  Road  North, 
Li«estoft. 

Saitax      Manufacturing     Co.,      Ltd. — Debenture,     dated 

November  30th,  1921.  to  secure  £2,525.  (  harged  on  the  company's  under- 
taking and  properlv,  pres<nt  and  futuie.  including  uncalled  capital. 
Holders:  J.    H.    Palnur,   ■■Wilton  .Arms,"  High   Street,    'l  hornton    Heath. 

Citv   of  Oxford  Motor    Services,    Ltd.   ( formerly   Citv   of 

Oxford  ■  Electric  Tramways,  Ltd.). -Satisfaction  to  the  extent  of  £l„.0o  on 
November  24th.   1921,   of  charge  dated    February   'JOth,    19H,    securing  £46,000. 

Electric     Welding     Co.,     Ltd.     (31,364).— Return    dated 

November    8lh,    1921.     Capital,    £460.000    in    £10    shares    45,000    ordinary    "• 
1,000   founders').    22,41"  ordinary    and    917     founders'     shares     taken   up 
per   share  called   up    on   14,084  ordi 
paid,  including  £6,833  4s.  lid 


£10 


forle 


8,333   ordinar 


£10 

nd  917  founders.  £143,665 
on  2,583  ordinary  and  36  founders'  shares 
to  £13,179  17s.  5d.  £83,330  is  considered 
Mortgages    and    charges,   £-32,400. 

Pacific  &  European  Telegraph  Co.,  Ltd.  (36,683).— Re- 
urn  dated  November  lath,  1921.  Capital,  £100,000  in  £10  .shares.  .V.]  shar.s 
aken  up.     £40,000  paid,  being  £4  p<r  share.     Mortgages  and  charges,   £06,800. 

Unit:d  Electric  Tramways  Co.  of  Caracas,  Ltd.  (89,642). 

-Return  dated  November  29th,  192"l.  Capital,  £200.000  in  £1  shares.  170.000 
hares  taken  up.  £7  paid.  £169,993  considered  as  paid.  Mortgages  and 
barges.    £145,800. 

(81,020).— Return   dated  October 

£1  shares    (150,000  first    preference,  250,000 
,    and    100,000  employes).     All    the  first  and 
and    '25,491      employes'      shares      taken    up. 
f&;T,'528'^paid.     f403,9(i3  considere<l   as  paid.     Mortgages   and    charges,    nil. 

Electric    Supply     Corporation,     Ltd.     (52,036). — Capital, 

£-2.iO(M0  in  £5  -hares.  "  Return  dated  Julv  28th,  1921.  42,000  shares  taken  up. 
fl75]000  paid  on  35,000.  £35,WI0  considered  as  paid  on  7,000.  Mortgages  and 
charges,  £154,914. 

Fors    Accumulator    Foreign    Patents,    Ltd.     (108,151). — 

Capital,  £3,000  in  952  preference  and  2,048  ordinary  shares  of  £1  each. 
Return  dated  January  11th,  1921  (hied  July  22nd).  584  preference  and  2,048 
ordinary  shares  taken  up.  £132  paid  on  132  preference.  £2.500  ■—■■'—^ 
as  paid   on  452  preference  and   2,048  ordinary.     Mortgage  and  chargf 


Thos.     W.  Ward,  Ltd. 

13th.   1921.    Capital,   £1,100,000 
second   preference. 


800,000    ordilTar 


£125 


CITY    NOTES. 


The    Times  of  India    reports    that    the 
The  Tata        annual  meetings  of  the  shareholders  of  the 
Companies.      Tata   Power    Co.,   Ltd.,   the   Tata  Hydro- 
Electric  Power  Supply  Co.,  Ltd.,  and  the 
Andhra  Valley  Power  Supply  Co..  Ltd.,  were  held  in  Bombay 
on  November  25th, 

The  report  of  the  first-named  company  for  the  year  ended 
June  30th  la.st  stated  that  the  Government's  consent  had  been 
obtained  to  the  acquisition  of  lands  and  to  the  supply  of 
oleitricity.  Demands  for  power  aggregating  60,000  h.p.  had 
been  received  from  factories,  mills,  ifec.,  and  Mr.  F.  W.  Willis, 
the  general  manager  of  the  other  two  companies,  had  been 
appointed  to  a  similar  position  in  the  Tata  Power  Co.  The 
route  of  the  Roha-Bhira  Railway  has  been  constructed,  and 
it  wa.s  expected  to  have  the  '2:^  miles  of  track  laid  by  the  end 
of  the  present  year.  The  laying  of  the  lines  ipetween 
Chinehwai!  ami  Mulslii  was  practically  ctnnpleted  before  the 
mons(X)n;  the  heavy  rains  had  necessitated  a  great  deal  (if 
repair  work  on  both  railways.  As  a  result  of  native  agitation 
against  the  flooding  of  the  site  of  the  dam,  the  company 
agreed  not  to  commence  this  before  November,  but  the 
erection  of  staff  quarters  had  been  pr(K-e«ded  with  in  the  mean- 
time. A  great  deal  of  survey  work  had  been  carried  out,  and 
the  site  for  the  power  house  had  been  selected.  During  the 
vear  all  the  transmission  line  towers  between  Panvel  and 
JBhira  were  erected,  with  a  few  exceptions,  and  the  telephone 
line  connecting  Roha  with  Folad  was  completed.  A  sub-sta- 
tion was  erected  at  Panvel  to  tap  the  Hydro-Electric  Co.'s 
main,  from  which  power  would  be  taken  to  the  sites  of  the 
tunnel  and  dam.  Copper  cable  and  insulators  had  been  re- 
ceived for  the  single  circuit  between  Panvel  and  Bhira,  and 
orders  for  the  second  circuit  had  also  teen  placed  on  favour- 
able terras.  The  chnirman,  in  moving  the  adoption  of  the 
report,  said  that  the  taking  of  power  from  the  Hydro-Electric 
Co.  for  the  constructional  work  at  the  dam.  tunnel,  and  power 
house  sites  would  obviate  the  costly  transport  of  fuel,  and  the 
line  being  used  for  the  purpose  would  form  part  of  the  main 
transmission  line  to  Bombay.  Upon  the  whole  the  year's 
progress  had  been  satisfactory,  with  the  exception  of  work 
on  the  Mulshi  hydraulic  division,  which  had  been  retarded 
by  the  action  of  native  agitntors.  who  had  circulated  false 
fitatement«  regarding  the  eviction  of  landowners  from  the 
area  which  was  to  form  the  dam.  The  company  had  decided 
to  stop  work  on  the  hydraulic  part  of  the  scheme  in  the  hope 


that  the  owners  would  realise  what  was  in  their  true  interests. 
Ihey  had,  however,  successfully  excavated  the  whole  ol  the 
Inundations  of  the  dam  and  had  found  rock  of  good  quality 
upon  which  the  dam  could  safely  be  raised.  A  resolution  was 
liii.shfd  s;inctiouing  tlie  payment  of  interest  out  of  capital  on 
ordinary  and  prelerence  shares  for  ttie  year  ended  June  30th 
at  the  rate  ot  4  per  cent.  The  retiring  directors  were  re- 
elected. During  ttie  meetmg  a  statement  was  distributed  by 
the  organisers  of  the  agitation  against  eviction,  announcing 
tbeir  intention  of  continuing  their  "  satyagraha  '  or  cam- 
paign, from  the  t^^nns  of  which  it  appeared  mat  the  principal 
objection  was  to  the  influx  of  foreign,  i.e.,  BritLsh,  capital 
iintl   "  Western  indu-stnalism." 

llie  report  of  the  directors  of  the  Tata  Hydio-Electric 
Supply  Lu.,  Ltd.,  recorited  a  total  income  of  ±is.  36,15, 111). 
Deilucting  working  expenses,  its.  J6,%,131,  and  deprecia- 
tion, Rs.  3,OI),0(K),  the  gross  balance  was  Rs.  Ki,lS,97i).  Ihe 
aildition  ot  Ks.  87,956  brought  forward  brought  the  total 
tlisposable  profits  to  Rs.  17,06,935.  An  interim  dividend  at 
the  rate  ol  7  per  cent,  per  annum  for  the  half-year  ended 
December  31st.  19-2t),  absorbed  Rs.  8,;i3,96U.  The  du-ectors 
recommended  the  payment  of  a  final  dividend  at  the  rate 
of  7  Iter  cent.  i>er  annum,  less  income  tax,  on  preference 
shares  and  7  per  cent,  on  ordinary  shares.  This  would  absorb 
Rs.  8,57,570,  leaving  a  balance  of  Rs.  15,4U5  to  carry  for- 
ward to  the  next  account.  Although  working  hours  had  been 
reduced  from  1'2  to  10  jkh'  day,  revenue  had  increased  owing 
to  some  mills  working  extra  hours  and  ai.so  to  the  completion 
ot  the  second  installation.  Forty-six  consumers  were  now 
taking  power  aggregating  45,000  h.p.  Owing  to  the  joint 
iigem  y  and  management  of  the  Hydro-Electric  Co.  antl  the 
•Viidhrn  Valley  Co.,  arr:iiigi>nients  liad  been  matle  to  inter- 
fonnect  the  systems  to  ensure  a  more  certain  continuiiy  of 
supply.  This  linking-uj)  had  been  achieved  by  aerial  tie  lines 
between  the  respective  generating  stations  at  Khapoli  and 
Bhivpuri  and  the  receiving  stations  at  I'arel  and  Dharavi. 
The  extensions  necessitated  by  the  inter-connection  were 
practically  completed  by  the  end  of  the  year.  The  working  of 
the  power  station  and  cables  had  been  satisfactory.  The 
total  rainfall  during  the  season  amounted  to  139  in.,  and  the 
amount  ot  water  stored  in  tlie  lakes  was  suflicient  to  meet 
the  company's  retjuireraents  up  to  the  end  ot  the  next  mon- 
.soon.  In  preiseuting  the  report,  the  Chairman  (Mr.  R.  D. 
Tata)  said  that  the  company  had  hopes  of  an  increased  load 
in  the  near  future ;  the  local  Tramways  Company  had  been 
negotiating  to  take  the  whole  of  its  power  requirements  from 
the  Hyilro-Blectric  Co.  and  its  sister  companies  as  early  as 
possible.  The  dividend  of  7  per  cent,  was  approved  and  the 
report  and  accounts  adopted. 

The  directors  of  the  Andhra  Valley  Power  Supply  Co.  re- 
IKirted  that  landowners  whose  land  had  been  acquired  up  to 
date  had  been  satisfied  with  the  compensation  paid  them.  The 
whole  of  the  company's  available  power  had  been  disposed 
(jf.  About  30  consumers,  chiefly  textile  mill  owners,  had  con- 
tracted to  take  power  from  the  company  for  a  period  of  ten 
years  at  the  rate  of  .725  anna  per  kVVh,  tlie  consumers 
installing  their  own  electrical  equipment.  The  general 
manager  reported  that  progress  in  the  construction  works  had 
Ijeen  good.  Out  of  a  total  of  seven  million  cu.  ft.  of  masonry, 
5.7  milhon  cu.  ft.  had  now  been  laid.  The  dam  was  now 
138  ft.  high;  its  finished  height  would  be  190  ft.  The 
masonry  work  on  the  auxiliai-y  dam  and  the  excavation  of 
the  tunnel  had  been  completed,  as  nad  al.so  practically  an  the 
important  building  work.  All  the  generators  bail  been 
erected,  and  two  of  these  would  be  ready  for  service  early  in 
the  New  Year.  Nearly  all  the  transmission-line  towers  were 
in  position,  and  the  erection  of  one  line  was  practically 
tini.shed.  Other  plant  installed  included  three  banks  of  trans- 
formers and  two  12,000-kW  synchronous  condensers.  Good 
piiigre.ss  had  been  made  in  the  installation  of  switchgear  at 
mills  and  tlistributors  had  been  laid  to  the  supply  points.  In 
Ills  speech  the  Chairman  .'^aid  that  the  finst  part  of  the  system 
u:,s  eiiniiilete  and  two  pipe  lines  had  been  laid.  It  was 
expei'ted  lli;it  in  1923  all  six  piiie  lines  would  have  been 
installed  anil  the  whole  of  the  Andhra  system  would  be  in 
iimimission.  Tlie  connecting-up  of  all  their  consumers  would 
occupy  about  two  years,  at  the  end  of  which  the  company 
would  be  in  a  position  to  commenct^  the  payment  of  dividends. 
The  payment  of  interest  out  of  capital  during  construction, 
at  the  rate  of  4  per  cent,  per  annum  on  preference  and 
ordinary  shares,  was  sanctioned. 

'llie  directors,  in   reporting  for  the  year 
Vickers,  Limited,  ending  December  31st,  1920,  state  that  the 
Sheffield.  discussions  with  Government  Departments 

concerning  the  prices  of  certain  contracts 
executetl  during  fhe  war,  and  conc<>rning  taxation,  have  caused 
delav  in  the  presentation  of  the  .accounts,  and  are  still  con- 
tinuing. In  order  to  present  the  accounts  for  the  annual 
meeting  it  has  been  necessary  to  make  estimates  where  no 
definite  'results  have  been  achieved,  anil  these  estimates  have 
been  formed  on  conservative  lines.  All  the  company's  works 
in  the  year  1920  were  very  seriously  iifl'ectcd  by  labofir  dis- 
turbances inside  and  outside,  and  particularly  by  the  prolonged 
moulders'  strike,  which  threw  all  encincormg  and  shipbuildmg 
production  out  of  balance.  The  company's  electrical  mtereets 
nere  fortunatelv  less  affected  than  the  other  branches.  High 
prices  of  coal  and  of  raw  material,  heavy  taxation,  and  the 
disordered  condition  of  foreign  exchanges  accentuated  the  un- 
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favourable  circumstances,  and  the  company,  in  common  with 
others,  suffered  much  liom  these  adverse  mtluences.  Custo- 
mers, under  such  conditions  and  in  the  hope  of  a  future  fall 
in  prices,  would  naturally  ouly  ellect  pui chases  when  forced  by 
the  necessity  of  their  own  requirements  to  do  so,  and  trade 
was  thus  reduced  tu  very  narrow  hiuils.  Moreover,  the  large 
proportion  of  the  company's  works,  kept  at  the  disposal  ol  tbe 
(Jovernment  for  the  production  of  aniiainents,  was  practically 
empty  of  work,  a  fact  which  necessarily  added  to  the  difli- 
culties  which  the  company  has  had  to  face.  'I'he  fall  in 
value  of  all  stocks  ana  materials  towards  the  end  of  the 
year  caused  losses  which  have  been  provided  for  in  the 
accounts.  In  order  to  provide,  without  encroaching  too  much 
upon  the  company's  cash  resources,  the  requisite  means  for 
the  change  over  from  war  to  peace  work,  and  for  the  extension 
of  the  company's  electrical  interests,  the  board  authorised  the 
creation  of  £4,000,0(10  7  per  cent,  seven-jear  notes.  Of  these 
i'l.aOO.OtHJ  were  issued  in  July,  19'20.  The  i.ssue  expenses  have 
been  written  off  from  the  "  premiums  on  shares  reserve 
account."  The  protit  as  shown  by  the  accounts  is  i'541,261. 
out  of  which  piefereiice  dividends  have  been  paid  for  IMJ 
amounting  to  ±'39.5, 'JHo.  leaving  a  balance  of  i;l4o,'275,  which 
has  been  added  to  the  "  can-y  forward  "  from  December  yist, 
1919,  of  i£84(J.3(i4,  leaving  at  credit  of  "'protit  and  loss  account" 
£991,699.  In  view  of  the  necessity  of  conserving  the  com- 
pany's resources  in  the  present  state  of  trade,  the  directors 
do  not  recommend  the  declaration  of  any  dividend  for  the 
year  1920  on  the  ordinary  shares. 

In  their  report  for  the  year  ending  March 
C.  A.  Vandervell  31st,  1921,  to  which  we  made  brief  refer- 
and  Co.,  Ltd.  ence  last  week,  the  dkectors  express  their 
regret  that  the  result  of  the  year's  trading 
has  shown  a  very  considerable  loss.  This  was  caused  by  tlie 
sudden  national  trade  depression  which  affected  every  industr\ 
in  the  country  during  the  latter  part  of  1920  and  at  a  time 
when  the  company  liad  large  contracts  on  hand  for  electrical 
equipment  (the  majority  of  which  had  to  be  cancelled),  and 
had  correspondingly  placed  large  orders  for  material  to 
meet  customers'  requirements.  Thus  heavy  stocks  were 
acquired  at  prices  which  had  depreciated  enoimously  by 
Mai'ch,  1921,  and  which  have  been  valued  in  the  balance  sheet 
now  presented  at  the  prices  prevailing  on  March  31st,  1921. 
The  programme  of  the  company's  -(Aorks'  production  being 
at  this  period  organised  for  an  exceedingly  large  output,  it 
was  impossible  immediately  the  cess;ition  of  orders  occurred 
to  retrench  sufficiently  at  once  to  save  the  inevitable  dispro- 
portion between  establishment  charges  and  productive  labour, 
which  has  so  militated  against  the  company's  trading  during 
the  year  under  review.  Steps,  however,  were  taken  as  soon 
as  possible  which  have  rectihed  this  situation.  The  questions 
of  the  Excess  Profits  Tax,  and  allowances  by  the  Govern- 
ment on  the  war  plant  and  buildings,  are  not  yet  settled,  but 
it  is  anticipated  they  will  be  cleared  up  satisfactorily  to  the 
company  at  an  early  date.  In  dealing  with  the  accounts,  the 
directors  have  withdrawn  the  £75.000  which  was  placed  to 
reserve  last  year,  and  have  also  absorbed  the  £140,499  brought 
forward  from  the  previous  year,  to  meet  the  deficiency  in  this 
year's  accounts. 

The  loss  as  per  balance  .sheet  is  £251,472.  The  amount 
brought  forward  was  £140.499,  less  dividends  paid,  ^622.500. 
making  £117,999,  so  that  the  balance  of  loss  is  £133,282. 
which  will  be  reduced  l)y  £75.000  transferred  from  reserve 
account,  after  confirmation  by  the  shareholders,  leaving 
±'58,282  to  be  carried  forward. 

The  annual  meeting  of  shareholders  was 
Cape  Electric  held  in  London  on  December  14th.  '^r. 
Tramways,  Ltd.  laidwig  Breitmeyer  (chairman),  pi-esiding, 
said  the  introduction  of  new  rolling  stock 
during  the  year  had  resulted  in  the  more  advantageous  dealing 
with  the  heavy  traflic  in  Cape  Town,  while  ensuring  more  com- 
fort for  the  pa.'jsciigers.  On  both  the  Cape  Town  and  Port 
Elizalieth  systems  there  liad  been  an  increase  in  the  number 
ot  pas.sengers  carried,  the  total  increase  being  3,851,958.  TIte 
previous  year's  figures  were,  however,  low  on  account  of  the 
strike,  and  the  true  increase  was  about  1,800.000.  The  ratio 
of  working  expenses  to  income  was  only  about  IJ  per  cent, 
higher  than  in  the  preceding  year  and,  having  regard  to  the 
downward  trend  ot  material  and  labour  costs,  the  position  was 
bound  to  improve  as  time  went  on.  Both  systems  had  been 
carried  on  without  interruption  during  the  year  under  review. 
The  Cape  Town  inunicipality  had  decided  not  to  exercise  its 
option  of  purchape.  but  although  the  company  was  now  secure 
until  19i3,  it  could  not  undertake  any  ext<'nsive  additions  to 
the  system  owing  to  the  feeling  of,  uncertainty  as-  to  the 
municipality's  decision  when  the  question  of  acquisition  again 
aros<\  unless  an  adequate  return  was  assured  and  the  recoup- 
m.nu  of  the  expenditure  was  guaranteed. 

The     Compagnie  IiidiiHtrieUe    des    Ti'h'- 

French  plioiifin  has  declared  a  dividend  at  the  rate 

Companies.        of    40    francs   per    share    for    1920-21,    or 

5  francs  more  than  in  the  preceding  year. 

The    Societe    d'EIectro-MrtctUiirgie     dc     Divei,     reports    net 

profits  and  balance  forward  amounting  to  (i.(i7G.O00  francs  for 

1920-21,  pennitting  of  the  payment  of  a  dividend  at  Ihe  gross 

rate  of  (50  francs  per  share. 

■  The  Societe    dcs     Porcelain r.':    rf    Apparrillncics   Ekctriques 
GTammont,  owing  to  the  growth  in  general  expenses  and  the 


depreciation  of  stocks,  reports  a  loss  of  765.(XX)  francs  for 
19'4J-21,  which  has  been  carried  forward. 

the  gross  prohts  of  the  Compagnie  (jenerale  d'Electricite, 
of  Paris,  in  1920-21,  are  reported  at  12,021,000  francs,  as  com- 
pared with  11,263,000  francs  in  the  previous  year,  the  net 
profits  being  7,223,000  francs  and  7,370,000  francs  in  the  two 
years  respectively.  The  dividend  is  at  the  rate  of  OU  francs 
per  .sliare  as  in  1919-20. 

Socidtc  I'arig-Hhi'mc. — Tile  meeting  of  this  company  on 
Novemlier  5th  passed  the  accounts  of  the  preceding 
year.  The  profits  amounted  to  876,679  francs  after  paymeni 
of  the  statutory  dividend  of  C  per  cent,  on  the  capital,  which 
alisorbetl  3(i0,(J00  francs.  The  balance  was  allotted  to  the  sink- 
ing funds  of  works  under  way  and  stocks  in  store,  the 
Coimcil  having  been  led  to  take  this  step  by  the  reductions 
wliich  had  occurred  in  the  cost  of  prime  materials  during  the 
financial  year.  Issue  had  been  made  during  the  course  of 
tliis  year  of  the  1,200  500-franc  bonds  authoiised  by  the  last 
meeting. 

I'he  following  French  electrical  companies  have  increased 
or  propose  to  mcrea.se  their  capital  :— The  Compagnie  Elec- 
tiique  de  la  (iro.sue  (Chalms-sm'-Saone)  up  to  1,500.000  fr. ; 
Tramways  Electrique  de  Belfort.  issue  of  2,030,000  fr.  • 
Societe  Electrique  de  Samois-sur-Seine,  issue  of  200,000 
100-fr.  6  per  cent,  shares;  and  Societe  de  Pmification  Indiis- 
trielle  des  Gaz  (electric  precipitation),  from  220  000  to 
440,000  fr. 

Claud  Hamilton,  Ltd — At  the  annual  meeting  on  Decem- 
brr  l-.ith  .Mr.  .\.  .).  Fergusson,  who  presided,  said  that  the 
(iir.Ttors  (lid  not  recommend  the  payment  of  a  dividend  this 
year,  although  the  ro.iult  of  the  trading  tor  the  year  was  one 
nl  thi>  best  in  the  history  of  the  undertaking.  T'hey  did  this 
in  order  to  consolidate  the  financial  position,  as  there  was  a 
considerable  bank  overdraft  to  reduce.  They  were  capitahsing 
a  portion  of  the  general  reserve  fund  and  distributing  an 
amount  among  the  ordinary  shareholders  as  fully-paid  bonus 
shares  in  the  proportion  of  one  for  every  ten  shares  held.  At 
ail  extraordinary  general  meeting  wnich  followed,  the  increase 
ot  capital  by  10,000  ordinary  shares  of  £1  each  was  agreed 
to.  and  the  .\rticles  were  altered  to  permit  of  the  payment 
of  bonus  .shares. 

Power=Gas    Corporation,.  Ltd At    the    annual    meeting, 

held  on  December  13th,  the  chairman  (Ml-.  E.  Lloyd  Pease) 
.s;iid  that  the  dearth  of  capital,  high  costs,  and  uncertainty  as 
to  the  future  were  detrimental  to  the  investment  of  money  in 
industrial  plant  and  machinery,  but  nevertheless  the  year's 
result  was  comparatively  favourable.  He  protested  against 
the  excessive  cost  of  the  carriage  of  goods  and  the  burden 
of  municipal  rates.  During  the  year  the  company  had  pur- 
chased the  patent  rights  of  Continental  water-gas  plant  and 
was  now  ready  to  commence  manufacture. 

Stock  Exchange  Notices.— Dealings  in  the  following  Se- 
curities have  been  specially  allowed  by  the  Stock  Exchange 
Committee  under  Rule  148a  : — 

Llanelly  and  District  Electric  Lighting  and  Traction. — 
.£125,000  seven-and-a-half  per  cent,  debenture  stock,  issued 
at  94  ijer  cent.,  partly  and  fuUy  paid. 

Reading  Electric  Supply.— £100.(_IOO  seven-and-a-half  per 
cent,  first  mortgage  debenture  stock,  issued  at  95  per  cent., 
partly  and  fully  paid. 

Newcastle-upon-Tyne  Electric  Supply,  Ltd.— £7.50.000  6  per 
cent,  second  mortgage  debenture  stock,  issued  at  851  per  cent., 
partly  and  fully  paiil. 

German  Companies. — The. Brown,  Boveri  Co.,  *)f  Mann- 
heim, is  increasing  its  capital  to  175,000,(X)0  marks  by  the 
issue  of  (;0.(KKI.(KHI  marks  in  new-  ordinary  shares. 

The  Berliner  Telephonfabrik  Gesellschaft.  of  Hanover, 
is  declaring  a  dividend  of  20  per  cent,  for  the  last  financial 
year,  as  compared  with  only  15  per  cent,  in  the  preceding 
twelve  months. 

Eastern  Telegraph  Co.,  Ltd. — Dividend  .-it  the  rale  of  31 
l>ei-  i-eiit.  per  annum,  less  income  tax  on  the  preference  stock. 
lor  the  quarter  ending  December  31st.  1921.  and  the  third 
quarterly  interim  dividend  of  21  per  cent,  on  the  ordinary 
stock  free  of  income  tax  in  respect  of  profits  f<u-  the  year 
ending  December  31st.  1921.  are  announced. 

Marconi's  Wireless  Telegraph  Co.,  Ltd. — Dividend  of  7 
per  cent.,  less  income  tax,  upon  the  '250.000  7  per  cent,  cumula- 
tive participating  preference  shares;  interim  dividend  of  5  per 
cent.,  less  income  tax.  upon  the  2,(536,906  ordinary  shares. 

Victoria  Falls  &  Transvaal  Power  Co.,  Ltd Dividend  at 

the  rate  of  6  per  cent,  yier  annum  less  tax  on  the  preference 

shares  for  the  past  half-year. 

Manila  Electric  Corporation. — .\  dividend  of  1.'.  per  cent. 
for  the  past  quarter  on  the  common  stock  is  to  be  paid.  The 
i-oiu|iany  has  changed  its  name  from  (he  Manila  Electric  Rail- 
ro:id  and  lighting  Corporation  to  the  above. 

Automatic  Telephone  Manufacturing  Co.,  Ltd. — Dividend 

on  the  ()  per  cent,  preference  shares  for  the  half-year  ending 
Deceinlier. 

Chile  Telephone  Co.,  Ltd. — Intentn  dividend  of  3s.  per 
share,  free  of  tax.  for  the  half  year  ended  September. 
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Bnrmah  Electric  Tramways  &  Lighting  Co. — There  is  put 
to  general  reserve  and  depreciation  f5.(>UU;  il.909  is  required 
lor  Corporation  tax,  and  a  dividend  of  8  pei'  cent,  is  paid  on 
the  preference  .shares  for  the  period  ended  September,  191D, 
leaving,  say.s  the  Finaticial  Times,  £oio  to  carry  forward. 


STOCKS    AND    SHARES. 


Monday  Evening. 
Thk  iinmineuoe  of  the  Christmas  hoUday  season  has  made 
no  difference  to  the  strength  shown  by  the  investment  markets 
of  the  Stock  Exchange.  Nor  has  the  great  shopping  carnival 
put  any  noticeable  check  upon  the  spending  power  of  the 
investor,  so  far  as  Stoi'k  Exchange  securities  are  concerned. 
One  after  another,  new  issues  are  snapped  up  avidly.  The 
Llanelly  &  District  7J  per  cent,  debenture  stock,  otiered  at  94,  is 
about  i  discount;  the  Reading  7J  per  cent,  debenture  stock 
which  came  out  at  95,  commands  a  small  premium.  The  New- 
castle Electric  6  per  cent,  second  debenture  stock  ofl'ered  at 
S-5J  stands  at  li  premium  above  the  issue  price."  British 
Thomson-Houston  debenture  has  come  up  from  92^  to  nearly 
a  couple  of  points  higher.  The  same  tendency  is  making 
itself  felt  in  practically  every  sound  security,  and,  by  way  of 
illustration,  it  may  be  mentioned  that  dealers  in  the  market 
for  Home  Railway  prior-charge  stocks  complain  that  they 
have  no  longer  any  decent-sized  lines  to  offer,  whereas  a 
month  ago  their  books  were  heavy  with  stock. 

District  4J  per  cent,  first  preference  has  risen  to  60,  and  th«J 
Assented  tirst  preference  (interest  3i  per  cent.)  guaranteed 
by  the  Underground  Electric  Railways  Co.,  of  London,  ad- 
vanced to_47J.  Even  East  London  debentures  are  moving, 
the  second-charge  "  A  "  stock  rising  to  59,  the  "  B  "  to  3»i^, 
and  the  third  debenture  to  155.  Business  has  also  been, 
marked  in  the  company's  fourth  debenture  at  9.  Central 
London  Assented  stocks,  of  alU  three  classes,  have  risen  to  the 
common  level  of  oli,  while  the  non-assented  stand  at  So^, 
40J,  and  32^  for  ordinary,  preferred,  and  deferred  stocks  re- 
spectively. Districts  have  lost  a  point  of  their  previous,  and 
rapid,  rise. 

The  feature  of  the  week,  however,  amongst  Undergrounds, 
is  the  way  in  which  the  Income  Bonds  of  the  holding  com- 
pany have  been  run  up,  the  price  mounting  to  77J,  showing 
a  gain  of  4  following  a  rise  nf  6  which  took  place  last  week. 
'ITie  company's  ±10  shares,  however,  have  lost  an  eighth.  It 
is  interesting  to  set  out  the  companies  controlled  and  operated 
by  the  combine,  and  we  take  the  following  figures  from  a  pri- 
vate brochure  issued  by  a  firm  of  Stock  Exchange  brokers  to 
their  clients.  This  give.s,  in  .short  compass,  an  excellent  idea  of 
the  way  in  which  the  interests  are  held  and  spread  :  — 

Undereround    Revenue 
Electric  for  year 

Co.'s  ending 

Total  capital.       holding.     Dec.  31, '20. 

i;l3,6.S7.S-i4  £-A:-m,'M)  £47.2.51) 

.17.597.010  10,294,990  154,118 

3,423,829  1,872,360  38,385 

4,556,000  Nil  ■       Nil 

3.487,357  1,600,480  114,320 

3,903,374  8%,310  Nil 

1,600,000  1,100,000  208,571 

6,798,395  287,707  4,000 


Company. 

Mrtn>|H)litan  District      

London    Electric  

City  and  South  London 

Central  London  ...        

London  General  Omnibus 
London  and  Suburban  Traction 
Associated  Equipment 
Miscellaneous  holdings 


f  55.054,389  ±19.393,347  ±566,M4 

The  Buenos  .^yres  Western  Co.,  of  the  Argentine  Republic, 
is  raising  fresh  capital  in  the  shape  of  4  per  cent,  debenture 
stock  in  order  to  complete  electrification  work  on  the  line 
at  P'lienos  Ayres  commenced  some  years  ago.  It  was  thought 
that  this  offer  might  prove  the  prelude  of  similar  i.ssues  from 
the  other  .Argentine  Railway  companies,  but  nothing  further 
has  been  heard  on  this  pfjint.  Meanwhile,  the  ca.se  for  further 
extension  of  electrification  by  the  steam  companies  is  being 
f-trongiy  urged  by  those  who  lofik  to  a  great  revival  of  railway 
enterpris<;  now  that  the  (-ompanies  have  got  back  to  some- 
thing like  their  oxyn  footing  of  control,  though  it  has  to  be 
remembfred  that,  in  certain  respects,  the  Oovernment  retains 
a  grip  upon  the  railways. 

The  market  for  home  electricity  shares  is  very  steady,  show- 
ing, however,  no  particular  feature  on  the  week.  It  is  by 
DO  means  ea.<iy  to  buy  shares  in  this  department,  and  those 
which  come  in  are  rapidily  absorbed  by  the  regular  investor. 
Bromptons  are  J  higher.  The  new  issues  are  decidediv  firm. 
Lancashire  Electrir  Light  &  Power  7J  ner  cent,  debentures, 
which  came  out  at  95,  have  gone  up  to  "102.  County  of  London 
Electric  7  per  cent,  debenture  is  10.?  premium.  In  some  of 
the  stocks  the  dealers  will  quote  5nly  prices  at  which  they 
are  prepared  to  buy.  Electric  manufacturing  shares  are  quiet. 
Siemens  have  been  a  good  market  at  21b.  6d.  General  Elec- 
trics hardened  to  ISs.  3d. 


The  interim  dividend  on  Marconis  has  just  been  declared  and 
is  5  per  cent.,  the  same  as  that  of  a  year  ago.  In  consequence, 
ihe  pl•K•^.^  hardened  a  iitue  to  ii.  while  Marines  remain  linn  at 
a  guinea.  Anglo-American  Telegraph  deferred  has  risen  to 
18i,  owing  to  the  fact  of  the  dividend  impending.  In  thei 
Eastern  group,  nothing  of  fresh  consequence  has  developed. 
Prices  maintain  the  slightly  better  tendency  discernible  last 
week.  Westerns  and  both  kinds  of  Globe  shares  are  ex-divi- 
dend, recording  nio.st  of  the  deduction  ui  each  ca.se.  Great 
Northerns  at  25i  are  the  fraction  higher. 

Conditions  in  Brazil  are  declared  to  be  getting  into  a  moi'e 
cheerful  state,  and  many  of  the  railway  and  traction  stecks 
have  advanced  dming  the  past  few  days.  Brazilian  Traction 
coimnon  gained  a  couple  of  dollars.  On  the  other  hand,  Rio 
Tramways  and  other  bonds,  which  are  affected  by  the  rise 
or  fall  in  the  dollar,  have  come  down  substantially  as  the  re- 
sult, of  course,  of  the  manner  in  which  the  £  sterling  has 
gone  up  in  relation  to  the  dollar.  This  does  not  touch  Mexi- 
cans in  any  way,  but  the^  market  in  these  is  quiet  again,  in- 
terest having  dwindled  to  a  minimum. 

Rubber  shares  remain  out  of  the  picture  as  regards  public 
interest.  The  price  of  the  produce  scarcely  moves  from  day 
to  day.  By  the  time  these  notes  are  published,  it  may  be' 
that  further  testimony  will  have  been  provided  of  the  diffi- 
culties that  beset  the  rubber-producing  industry  in  liny  at- 
tempt to  get  varying  interests  to  work  co-operatively.  'Vickers 
went  up  on  the  issue  of  what  can  only  be  described  as  a  poor 
report  to  the  end  of  1920,  although  the  company,  like  all 
others  of  its  kind,  has  naturally  been  faced  with  peculiar  ob- 
stacles in  ehanging-over  from  war  to  peace  work.  Never- 
theless, the  general  markets  of  the  Stock  Exchange  show  sufli- 
cient  strength  to  warrant  the  assumption,  as  well  as  the  wisli 
that  the  recent  recovery  will  help  not  a  little  in  assisting 
the  pleasures  of  a  Merry  Christmas. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 
Home  Electricity  Companies. 

Dividend.  Price 

^ ■ ^      Dec.  19,  Rise  or 

1919.  19i0,  1SI21.  fall. 

Brompton  Ordinary la  12  64            +  i 

Charing  Cross  Ordinary         ....  7  8  4A  — 

do.      do.           do.        4J  Pref.    . .  4J  4*  8|  — 

Chelsea 4  6  3J  — 

City  of  London IS  14  ly'j  — 

do.       do.         6  per  cent.  Pref .. .  6  6  18/-  — 

County  of  London        8  6  83  — 

do.            do.    5  per  cent.  Pref.. .  li  6  7|  — 

Kensington  Ordinary 7  9  5  — 

Liondon  Electric 2J  2^  1  — 

do.          do.        6per  cent.  Pref...  6  6  BJ             +  i 

Metropolitan       6  7  sj  — 

do.                     4J  per  cent.  Pref...  4}  4i  iU  — 

St.  James'  and  Pall  Mall        . .         . .  13  12  6|  — 

South  London 6  7  2i  — 

South  Metropolitan  Pref 7  7  17/6  — 

Westminster  Ordinary 10  10  5|  — 

Telegraphs  and  Telephones. 

Anglo-Am.  Tel.  Pref 6  6  M              -fl 

do.             Def 14  li  lej  -hi 

Chile  Telephone          6  6  BJ  — 

Cuba  Sub.  Ord 7  7  7  — 

Eastern  Extension       10  10  168  — 

Eastern  Tel.  Ord 10  10  1634  — 

Ulobe  Tel.  and  T.  Ord 10  10  16Jxd  -^  \ 

do.        do.         Pref 6  8  9|xd  +  \ 

Great  Northern  Tel 22  24  254  +  * 

Indo-European 10  10  474  — 

Marconi 25  15  \\  -!-,'( 

Oriental  Telephone  Ord 12  12  2  — 

United  E.  Plate  Tel 8  8  BfJ  — 

West  India  and  Panama        ..        ..  Nil  Nil  6/-  — 

Western  Telegraph 10  10  16}xa        Jr  \ 

Home  Rails. 

Central  London  Ord.  Assented       ..4  4  Sli  -1-3 

Metropolitan IJ  I*  25J  — 

do.          District Nil  Nfl  21  —1 

Underground  Electric  Ordinary     . .  Nil  Nil  2  —  J 

do.             do.         "A"..         ..  Nil  Nil  6/-  — 

do.            do.    Income..        ..4  2  774  +* 

Foreign  Trams,  &c, 

Anglo-Arg,  Trams,  First  Pref.        . .  54  124  SB  — 

do.           do.       2nd  Pref.           . .  Nil  64  23  _ 

do.           do.       6  per  cent.  Deb.  5  5  63A  — 

Brazil  Tractions           Nil  Nil  33  +2 

British  Columbia  Eleo.  Rly.  Ptce...  6  5  68  — 

do.           do.           Preferred  . .  6  93/-  61  — 

do.           do.            Deterred    ..  8  124/-  674  — 

do.            do.            Deb.           ..  4^  4i  6I4  — 

Mexico  Trams.  6  per  cent.  Bonds  ..  Nil  Nil  554  — 

do.       do.  6  per  cent.  Bonds  . .  Nil  Nil  274  — 

Mexican  Light  Common        ..         ..  Nil  Nil  18  — 

do.             Pref Nil  Nil  27  — 

do.            Ist  Bonds     ....  Nil  6  614  - 
Manufactiirino  Companies. 

Babcock  &  Wilcox       15  16  2g  — 

Hritish  Aluminiuiii  Ord 10  10  14/j  — 

British  Insulated  Oed.           ..        ..  15  16  14  — 

Callenders                    16  16  l|  — 

64  Pref 64  64  18/9  — 

CromptonOrd 10  10  13/9  — 

Edison-Bwan       10  —  B/-  — 

do.      do.    5  per  cent,  Deb,        .,  5  5  64  — 

Electric  Construction 10  10  18/3  -f9d. 

English  Electric           8  8  10/-  — 

do.            Pref 6  6  12/6  — 

Gen.  Elec.  Pref 64  64  17/-  — 

do.         Ord 10  10  18/3  .i-9d. 

Henley IB  IB  29/9  — 

do.      44  Pref 44  44  8g  — 

India-Rubbtr 10  —  A  — 

Mot.-Viokers  Pref 8  8  \\  — 

Siemens  Ord 10  10  \-{^  — 

Telegraph  Con 20  20  214  — 

•  DiTldendi  paid  tree  of  Income  Tax. 
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SHIP  LIGHTING  -IN  RELATION  TO  SAFETY,  COMFORT  AND  EFFICIENCY. 


By  W.   J.  JONES. 


{AiiKlract  of  imper  read  before  the 

'  I  iiTAiK  general  considerations  with  regard  to  eliip-lighting 
;iu-  evident.  Of  paramount  importance  is  reliability  in  the 
lighting,  on  which  the  •gaiety  of  the  ship  depends.  Again, 
there  are  special  rcquii'ements  in  the  form  ol.  weather-proof 
wiring  and  httmgs;  the  arrangcmeiit  of  lights  is  limited  by 
restricted  overhead  space  and  the  fact  that  fixtures  muHt 
be  rigid  and  unaffected  by  the  motion  of  the  ship,  flighting 
problems  naturally  depend  on  the  purpo.se  served  by  the  ship, 
e.g.,  whether  a  wiuMhip,  a  liiicr,  or  a  cargo  vessel,  but  in  all 
cases  lighting  iiiulcr  the  deck  is  important  by  reason  ol  the 
fact  that  the  admission  of  dayhght  is  restricted. 

The  question  of  providing  artihcial  light  on  the  deck  it.self 
is  a  more  debatable  one.  i'o  the  landsman  it  would  seem 
that  work  on  the  deck  of  a  ship  at  night  would  be 
assisted  by  judicious  lighting;  shipmasters  and  officei's,  how- 
ever, seem  disinclined  to  use  hghts  on  decks  of  sailing  ships, 
presumably  on  the  ground  that  glare  would  prove  distracting 
and  even  dangerous,  and  that  the' contrast  between  the  lignted 
deck  and  the  surrounding  darkness  would  interfere  with  the 
lonk-out. 

the  wiring  of  sliips  is  a  matter  of  special  importance 
in  view  of  the  fact  that  it  is  essential  that  the  risk  from  fire 
from  electrical  defects  be  reduced  to  a  minimum.  Ihe  rule.'* 
issued  by  the  Institution  of  Electrical  Engineers  on  ship 
lighting  embody  the  most  recent  information  and  modern 
practice  to  ensure  safety.  One  of  the  most  important  niatteis 
is  to  en.sure  that  in  passenger  vessels  there  are  spare  generators 
to  serve  in  case  of  breakdown.  It  may  seem  extravagant 
to  split  the  generating  plant  up  into  a  number  of  units,  but 
the  thermal  efficiency  of  the  small  engines  at  full  load  is 
much  greater  than  that  of  large  ones  that  are  under-run. 

The  main  generators  are  usually  capable  of  supplying  the 
full  normal  requirements  of  the  ship  w-ith  one  out  of  commis- 
sion. This  arrangement  allows  repairs  or  adjustments  to  be 
made  and  still  preserve  the  continuity  of  the  supply.  It  is 
usual  to  have  an  emergency  plant,  sometimes  driven  with 
an  oil  engine,  placed  well  aljove  the  water  line,  for  use  in 
the  event  of  the  boiler  room  being  flooded,  or  accumulafois 
are  installed  on  one  of  the  upper  decks  to  serve  the  same 
purpose. 

Of  the  methods  of  distribution  of  electrical  energy  in  the 
ship  the  ring  method  is  coming  more  and  more  in  favour, 
and  in  a  modern  liner  the  number  of  lamps  called  for  often 
exceeds  10.000  or  12,000. 

The  electric  lighting  fittings  must  he  of  a  strong  and  sub- 
stantial design,  and  sufticiently  rigid  to  withstand  the  motion 
of  the  vessel.  On  account,  however,  of  the  low  head  room 
that  is  available,  they  must  necessarily  be  short.  Fittings 
may  be  classified   into  three   distinct   types:  — 

1.  Special  ornamental  or  decorative  fittings  for  first-class 
state  rooms  and  saloons.  These  majolicai  fittings  consist  chiefly 
of  a  shell  of  cream  porceUiin  which  covers  the  lampholder. 
Frosted  lamps  are  most  frequently  used  in  conjunction  with 
these  fittings.  For  state  rooms  berthlighfs  are  provided  with 
Holophane  bowls  which  focus  the  light  to  the  position  re- 
quired (eliminating  the  possibility  of  disturbing  the  occupants 
of  other   berths  with  stray  light). 

2.  Plain  brackets  and  pendants  for  the  passage  ways  and 
third-class  rooms,  in  which  utility  is  required  rather  than 
ornate  appearance. 

3.  Watertight  fittings,  such  a.s  well-glass  and  bulkhead  fit- 
tings, for  the  engine  room,  decks,  and  other  exposed  parts  of 
the  vessel. 

For  the  purpose  of  steering,  the  Board  of  Trade  specifies 
that  there  shall  be  navigation  lights,  and  the  visibility  of  .such 
lights  when  seen  at  a  (listance  is  naturally  of  very  great  im- 
portance, and  has  lieen  the  subjeitt  of  research  at  the  National 
Physical  Laboratory  during  recent  years.  The  lamps  for  the 
rnasthead.  stern  lighl.  and  side  lanterns  are  specified  to  con- 
sist of  ,^2  c.p.  carbon-filament  lamps,  having  hvn  filaments 
each  of  1G  c.p.  operating  in  parallel;  the  reason  Ijcing  that 
should  one  filament  fail  it  is  a  very  remote  chance  that  the 
other  w  ill  go  out  of  commission  at  the  same  thne.  It  is 
important  that  the  failure  of  any  one  of  the  lights  should 
he  innnodiately  known,  and  some  form  of  imlicator  is  therefore 
necessary  which  will  .show  In-  means  of  luminous  indications 
when  the  lamps  are  burning  satisfactorily,  and  also  give  an 
audible  signal  when  they  fail  and  a  visual  warning  when  one 
of  the  filaments  of  double-filament  lamps  breaks. 

On  the  front  of  such  an  indicator  is  shown  a  deck  plan 
of  the  ship  in  white  enamel  and  having  small  circular  windows 
in  positions  corresjinnding  to  those  of  the  navigation  lights. 
The  glasses  of  the  windows  indicating  the  side  lights  are 
coloured  red  and  green  respectively,  the  windows  indicating 
the  masthead  and  stern  lights  being  of  white  glass.  The  case 
contains  switches  which  Control  tlie  navigation  lights.  As 
long  as  the  navigatiiin  lights  are  burning  satisfactorily  the 
windows  of  the  indicator  are  illuminated  from  tlic  inside  by 
small  indicating  lamps,  each  window  having  its  own  lamp. 
The  indicating  lamps  are  nut  dii(>rtlv  in  series  with  the 
navigation  lamps,  but  are  connected  in  jiarallel  with  coils 
which  are  in  circuit  with  the  navigation  lights;  and  failura 
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of  the  indicating  lamp,  therefore,  does  not  interrupt  the  cir- 
cuit of  the  navigation  lamp.  The  coils  act  as  lelays  and 
control  the  circuit  to  a  watertight  bell  mounted  ou  the  top 
of  the  case. 

In  the  event  of  any  of  the  navigation  hghts  failing,  the 
indicating  lamp  corresponding  to  that  particular  light  is  ex- 
linguished  immediately.  At  the  same  time  the  annature  of 
the  series  coil  falls  away  and,  in  doing  so.  completes  the 
cucuit  of  the  bell.  In  the  case  of  navigation  lamps  having 
double  filaments,  when  one  filament  breaks  the  indicating 
lamp  continues  to  burn,  but  with  dimmished  brightness, 
and  the  bell  does  not  ring.  If  the  second  filament  should 
then  break  the  indicating  lamp  is  extinguished  immediately 
and   the  bell  will  ring. 

ihe  decorative  element  of  lighting  is  predominant  in  saloons 
and  the  fixtures  may  be  of  almost  any  design,  nsuany  in 
keeping  with  the  design  of  the  compartment.  Jt  is.  however, 
necessary  to  particularly  avoid  glare  and  hard  shadows.  An 
intensity  of  2  to  3  foot-candles  is  suggested  as  being  adequate 
lor  this  purpose.  It  is,  however,  almost  impossible  to  employ 
high  candle-power  units  becau.se  of  the  small  head  room,  and 
this  almost  invariably  means  the  use  of  a  number  of  small 
units  to  obtain  an  even  ilhiminatiqp. 

There  are  apparently  two  general  ways  of  illuminating  a 
writing  room  or  library  :  (1)  By  a  general  illumination  of  1  to  2 
foot-candle  intensity,  supplemented  by  table  lamps  or  sconces; 
(2)  by  a  much  higher  general  illumination  so  designed  as  to 
be  thoroughly  diflused.   having  a  value  of  4  foot-candles. 

In  dining  rooms,  again,  there  are  two  methods  of  lighting  : 
(1)  By  means  of  a  general  illumination,  supplemented  by 
table  lamps;  (2)  by  a  higher  general  illumination.  A  foot- 
candle  intensity  of  2  to  3  is  suggested. 

It  is  usually  somewhat  difficult  to  illuminate  engine  rooms 
adequately  on  account  of  the  multiplicity  of  overhead  pipes, 
girders,  ladders,  &c.,  but,  by  making  the  surroundings  hght 
and,  if  at  all  possible,  white,  a  vast  improvement  is  obtained. 
It  is  usual  to  install  well-glass  fittings  with  30- watt  lamps, 
but,  if  these  are  used  in  very  dark  surroundings,  the  elicit  of 
glare  is  apparent  It  is  accordingly  suggested  that  the  engine 
rooms  be  lighted  as  far  as  possible  with  fittings  piovided  with 
some  means  of  obscuring  the  source  of  the  light,  and  this  may 
be  done  by  shades  or  opalescent  globes.  It  is  important  that 
all  gauges  and  indicators  be  provided  with  local  lights  which 
have  the  source  of  light  obscured  from  the  eyes.  Provision 
of  gno.l  Ughting,  and  by  that  is  implied  that  it- be  sufficient 
in  intensity  and  properly  screened,  is  necessary,  as  machinery 
has  to  be  handled  while  it  is  in  motion. 

Boiler  rooms  are  probably  the  most  difficult  parts  to  illu- 
minate of  all.  in  view  ol  the  lack  of  reflecting  and  diffusing 
surfaces.  Consequently,  when  a  bare  lamp  is  used,  a  distinct 
degree  of  discomfort  is  experienced  from  glare  which  results 
in  "a  diminution  of  acuity  of  vision.  Local  lights  must  again 
be  provided  over  the  gauges  and  indicators. 

In  the  smoking  room  decorative  effect  is  the  chief  thing 
to  be  considered,  but  adequate  illumination  must  be  provided 
in  order  that  card  games  may  be  played  without  eye  strain. 
Two  to  three  foot-candles  .should  be  sutficient. 

Where  the  decorations  of  state  rooms  and  berths  demand 
it,  the  electric  lighting  fittings  should  be  so  designed  as  to  be 
in  harmony.  Such  apartments  are  essentially  l)cdrooms,  but 
at  the  same  time  must  be  the  lady's  bnudoir.  the  gentleman's 
dressing  room,  and  thev  are  not  uncummonly  called  upon 
t>  take  the  place  of  the  hospital  ward;  it  is  here  that  the 
lack  of  comfort  is  most  noticeable.  A  w^arm  and  cosy  effect 
is  required,  but  at  the  same  time  suflicient  illumination  is 
nc^cpssjuy  for  the  dres,sing  table.  A  general  illumination  of  I  to 
2  foot-candles  .seems  necessary,  supplemented  by  local  lights. 

Tlie  lighting  of  decks  offers  several  interesting  problems. 
On  sailing  vessels  an  engine  of  relatively  sra.iU  dimensions 
driving  a  dynamo  might  deserve  consideration  simply  for  the 
purpose  of  'providing  artificial  illumination  unaffected  by  the 
wind,  apart  from  its  possible  utility  as  a  subsidiary  means 
of  driving  the  ship  against  adverse  tides,  &c.  T'ndiily  power- 
ful deck-lighting  might  be  objected  to  on  the  ground  of  its 
interfering  with  a  lonk-out  into  the  darkness:  this  condition 
imphfs  care  in  avoiding  exposure  of  sources  to  the  eye.  Lamps 
.should  he  shaded  and  the  order  of  illumination  on  the  deck- 
surface  need  not  exceed  that  customary  for  safety  in  factories 
and   yards   on  land. 

The  lowering  of  boats  is  always  a  matter  of  some  difficulty 
and  lighting  for  such  a  purpose  should  l>e  of  considerable 
help.  In  .some  vessels  lijjhts  are  suspended  between  the 
davits  and  are  available  for  use  both  for  lowering  and  loading 
the  boats.  A  sufficiency  of  liaht  for  taking  on  and  storing 
cargo  is  necessao".  going  far  in  the  prevention  of  accidents. 
In  practice  it  is  usual  in  have  liflhting  units  suspended  <iver 
the  cnal  and  cargo  hatches,  and  slung  up  in  other  places  to 
facilitate  the  handling  of  material.  Some  vessels  employ  arc 
lamiis.  but  more  recently  Ihe  gasfiUed  lamp  in  focus  type 
reflectors  has  been  used  with  success. 

When  a  ship  is  loading  or  unloading  at  the  port,  supple- 
mentary illumination  from  the  supply  on  land  may  be  pro- 
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vided  and  there  are  iuiportant  possibilities  in  this  direction. 
Portable  units  of  the  "  floodlight  "  type  can  be  eflfectively 
used  to  aid  iu  tlii'  handling  of  goods  by  night  and  also  to 
facilitate  ship-i  nMstujition  and  repair.  In  view  of  the  fre- 
quently congesti'd  .state  of  traflic  at  docks  the  use  of  artificial 
light  to  assist  night  working  and  shorten  the  period  during 
which  the  ship  remains  in  port  is  obviously  important. 

The  lighting  of  ports  and  dockyards  forms  in  itself  a  large 
subject,  and  presents  dilHculties  by  reason  of  the  very  exten- 
Mve  area  that  requires  illumination.  In  these  cLrcumPtanccs 
the  order  of  illunuuation  available  is  neces.?arily  low,  and  it 
IS  all  the  more  important  to  ensure  that  this  light  is  dis- 
tributed as  etliciently  as  possible  and  to  avoid  glare  from 
unscreened  lamps  within  the  range  of  vision,  such  as  is  liable 
to  (au.se  accidents. 

Even  iu  modern  vessels  the  lamps  still  experience  a  con- 
siderable amount  of  vibration  of  high  frequency.  Helical 
traction  lamps  bid  fair  to  entirely  replace  the  old  carbon 
lamps. 

(Jf  recent  years  the  introduction  of  gasfilled  lamps  on  board 
ship  has  made  coiisideralile  headway,  particularly  in  the  huge 
sizes  for  the  piiriio.'k^  (jf  ilhiininating  the  decks  and  fur  the 
facilitation  of  handling  goods,  and  they  appear  to  be  quite 
satisfactory  and  are  giving  good  life. 

The  economic  feature  of  distribution  does  not  call  for  a 
high  voltage  system  on  board  ship  because  of  the  compara- 
tively small  area  which  has  to  be  supplied  with  electricity 
compared  with  the  amount  of  energy  developed.  In  view 
of  this  fact  110-volt  circuits  are  i)redominant.  although  some 
of  the  latest  ves.-^els  which  have  been  constructed  have  been 
provided  with  'iJO-volt  circuits,  but  lamps  operating  on  the 
liigher  voltage  are  not  quite  so  robust  in  view  of  the  fact 
lliat  the  filament  is  small  in  cro.ss  sectional  area.  There  is 
a  further  point  to  be  noted.  In  the  case  of  gasfiUed  lamps  the 
efficiency  of  the  lamps  of  lower  voltage  is  10  or  15  per  cent. 
greater  than  that  of  those  operating  at  higher  voltage,  i.e.,  for 
the  .same  wattage  10  or  1.5  per  cent,  more  light  is  obtained. 

A  standard  voltage  should  be  introduced  on  board  ships  of 
the  Xavy  and  Mercantile  Marine.  At  the  present  time  the 
various  voltages  and  types  of  lamps  which  are  asked  for,  even 
in  different  vessels  in  the  same  service,  increase  the  expense 
of  manufacturing  lamps  in  bulk,  and  make  it  more  difficult 
to  produce  lamps  of  good  uniform  characteristics.  A  further 
fact  to  be  home  in  mind  is  that  boats  are  often  in  port  only 
two  or  three  days,  and  supplies  of  lamps  consequently  have 
to  be  dispatched  at  very  short  notice.  It  would  greatly  facili- 
tate matters  if  lamps  for  only  one,  or  at  the  most  two,  volt- 
ages had  to  be  stocked  for  marine  work  in  order  to  deal 
with  these  rush  orders. 

DiSCDSSIOK. 

Mr.  P.  Purser  Fletcher  (Admiralty)  said  there  was  prob- 
ably nothing  in  common  between  the  lighting  of  merchant 
ships  and  men-of-war.  On  some  merchant  ships  they  had 
Kl,00()  lights,  whereas  in  the  largest  ship  in  the  Navy  there 
were  not  many  more  than  3,000.  and  the  hghting  was  simply 
required  to  be  sufficient  to  allow  instruments  to  be  read  and 
to  provide  a  reasonable  degree  of  comfort  in  the  mess  rooms, 
cabins,  and  compartments  of  the  ship.  In  battleships  the 
low  head-room  made  it  impossible  to  use  reflected  lighting  with 
any  great  degree  of  success.  He  had  tried  to  illuminate  the 
different  spaces  of  ships  so  as  to  avoid  eye-strain,  but  with  the 
[)oorest  degree  of  success.  With  regard  to  the  lighting  of 
boiler  gla.sses  at  sea.  one  could  have  a  high  candle- 
power  on  the  boiler  fitting,  but  unless  it  were  directed  on  to  the 
level  at  the  right  angle  the  results  were  very  unsatisfactory.  The 
illumination  given  by  32  c.p.  at  a  distance  of  4  ft.  and  pro- 
jected on  to  the  boiler  glass  at  an  angle  of  about  10  deg. 
below  the  water  level  gave  by  far  the  best  indication  of  the 
water  level.  In  merchant  ships  the  dynamos  were  near  thi^ 
upper  deck,  but  it  was  the  reverse  in  the  Navy,  and  there 
was  likely  to  Ik-  trouble  with  water  in  the  event  of  the  com- 
partment Ijeing  flooded.  The  same  condition  occurred  with 
the  wiring.  It  was  difficult  to  arrange  water-tight  fittings 
to  be  satisfactory  in  the  event  of  flooding  of  the  compartment. 

The  American  Navy's  figures  .specifying  the  different  degrees 
of  illumination  required  were  useless  unless  it  were  speci- 
fied at  what  plane  the  intensity  of  illumination  was  to  be 
given.  In  the  merchant  service  one  could  use  high  eandle- 
power  gasfiUed  lamps  with  considerable  satisfaction,  but  in 
tlie  Navy  it  was  not  at  pri:SPnt  possible  to  use  them  in  view 
of  (heir  frailty  and  inability  to  withstand  the  shock  effects 
iif  gun  fire,  ITelical  fraction  lamps  apneared  to  be  tlie  most 
suitable  for  illumination  under  conditions  of  gun-fire  and 
shm-k.  In  the  electrical  engineering  department  of  the  Navy 
atteriiots  were  being  made  to  get  artificial  light  similar  to 
daylight.  Sheringham  shades  and  various  tvpes  of  daylight 
glass  bad  been  tried  in  order  to  get  conditions  that  would 
not  produce  eve-strain.  With  all  such  systems  the  nearer  one 
got  to  daylight  the  worse  was  the  efficiency.  In  some  cases 
one  only  cot  30  per  (cut.  and  in  some  less. 

Lieut.-Coin.  .1.  W.  A.  Wau.f.h  (IT. M.S.  IVnioii)  said  it  was 
the  custom  in  the  Navy  to  use  twice  as  much  candle-p(j\ver 
in  the  starboard  light  as  was  used  in  the  port  light,  on  account 
of  the  absorption  in  the  green  glass  comnared  with  the  red. 

Mr.  P.  .1.  Wai.dram  said  that  in  a  chart-room  ampiv  lit 
the  reading  of  the  chart  v.-ould  not  be  so  easy  as  it  would  in 
a  chart-roora  aomewhat  badlv  lit  generallv.  but  witii  the 
charts    themselves    well    ilhiminated   from   below,    whicti    he 


beUeved  was  the  custom  in  the  Navy.  It  would  be  impossible 
Under  sea  conditions  to  light  the  deck  with  constant 
efficiency,  and  it  was  better  under  those  conditions  uot  to  light 
it  at  all.  Uu  a  ship  failure  of  the  electric  lighting  system 
generally  synchronised  with  other  emergencies  which  rendered 
it  vital  that  men  should  be  able  to  get  to  their  stations  at  once. 
It  was  obviously  highly  dangerous  to  cause  them  to  do  so 
with  their  sense  of  feel,  direction,  and  touch  partially  atro- 
phied by  having  been  able  to  go  about  their  work  at  night 
ijiiler  eouditions  of  ideal  safety. 

The  (,'iiAiHMAN  (Mr.  C.  H.  Woi(i)iNGHAM)  Said  the  rules  is.s»ied 
by  the  Intitution  of  Electrical  Engineers  went  much  further 
than  lighting,  and  referred  to  the  whole  (jf  the  electrical  equip- 
ment of  ships.  The  Institution  ink's  as  adopted  by  Lloyd's 
were  now  in  a  fair  way  of  becoming  universally  recogni.sed 
all  over  the  world.  A  complete  scries  of  interchangeable 
weather-proof  fittings  was  provided,  and  standard  jiressures 
had  also  been  set  up  in  those  rules,  and  were  likely  to  be 
worked  to.  On  the  smaller  ships  110  volts  was  sulheient,  but 
on  the  larger  ones  220  volts  had  such  great  advantages  that 
it  would  be  very  largely  adopted.  He  did  uot  think  it  was 
necessary  to  go  so  high  as  440  V(>lts,  but  the  tendency  was  in 
the  direction  of  higher  pressures.  A  question  that  had  a 
bearing  on  illumination  was  the  enormous  diversity  in  the  load 
on  a  ship.  There  were  many  motors  that  were  onlv  u.sed 
when  the  ship  was  at  sea  and  others  that  could  only  be  u.mmI 
iu  harbour.  Having  provided  the  generating  capacity  for 
those  motors,  a  large  part  of  the  cost  of  providing  for  ample 
lighting — i.e.,  the  part  which  was  involved  in  .standing  charges 
— was  already  incurred,  and  therefore  one  could  all'ord  to 
light  liberally.  It  had  not  the  same  elVect  on  the  fuel,  but  the 
amount  of  fuel  used  in  producing  light  was  negligible  in 
comparison  with  the  fuel  required  for  propelling  tlie  ship. 
This  diversity  came  in  again  in  connection  with  the  ring-inain 
system,  which  he  (the  chairman)  used  in  the  Navy.  He 
introduced  it  and  defended  it  against  all  comers,  because  it 
largely  reduced  the  amount  of  copper  necessary  for  the  main 
distributing  conductors.  At  flic  same  time,  eveiy  point  had 
a   dui)licate    means   of   supply. 


The  Electricity  Commissioners'  Decisions. 


LONDON  AND  HOME   COUNTIES  ELECTRICITY 
DISTRICT. 


The  Electricity  Gomniissiouers  have  considered  the  evidence 
given  at  the  inquu'y  held  by  them  at  the  Institution  of 
Electrical  Engineers  (from  June  14th  to  July  29tb,  1921)  into 
the  schemes  submitted  respectively  by  the  (u)  London  County 
Council,  the  Conference  of  Local  Authorities  in  (ireater 
London,  and  the  London  Joint  Committee  (1920),  Ltd.  (herein- 
after referred  to  as  the  A.s.s<jciated  Companies);  {h}  Poplar  ji 
Borough  Council  for  a  part  of  the  area;  and  (c)  the  proposals 
made  by  the  Great  Eastern  Railway  Co.  and  the  Londou. 
Brighton  &  South  Coast  Railway  Co.  respectively,  all  of  which 
have  been  outhned  in  this  joui-nal. 

The  Commissioners'  reasoned  statement  of  their  decisions 
records,  inter  alia,  their  gratification  at  finding  a  large  measure 
of  agreement  between  the  promoters  of  the  three  principal 
schemes  submitted,  who  all  agree  that  an  improvement  in 
the  present  position  is  urgently  needed,  and  that  a  Joint  Elec- 
tricity Authority,  representative  of  all  interests,  shouio  be 
established  without  delay  to  carry  out  the  necessary  reorgaui- 
.sation.  There  is  general  agreement  as  to  the  functions  of 
such  a  Joint  Authority  and  considerable  approximation  of  view 
regarding  its  constitution. 

.'\n  agreed  technical  .scheme  was  presented  by  the  principal 
promoters.  The  .\ssociated  tJomjianies  tigree  to  vest  their 
.generating  stations  fnrthuith  in  a  Joint  Authority  upou  certain 
(«nditions;  the  London  County  Council  agrees  to  transfer  to 
a  Joint  Authority  its  rights  of  purchase  ol  the  company  under- 
takings and,  in  consideration  of  the  immediate  transfer  by 
the  companies  of  their  generating  stations  to  the  Joint 
j\nthority  on  certain  terms,  agrees  to  a  postjionement  of  the 
imrchase  of  their  distribution  sy.stems;  the  Conference  of  Local 
.\utliorities  agrees  generally  to  the  contiol  by,  or  transli'r  to, 
a  Joint  Authority  of  the  local  authority  generating  .stations, 
and  to  a  settlement  with  the  companies  on  the  lines  indicated. 
The  Comuii.ssioners  are  of  the  opinion  that  the  district 
cannot  be  adecpiately  dealt  with  if  the  .areas  over  which  the 
lights  of*  the  North  Metropolitan  Electric  Power  Supjily  ( !o. 
and  the  Metropolitan  Electric  Supply  Co.,  Ltd.  (so  far  af;  its 
luilk  supply  area  is  concerned)  extend  are  e-xcluded,  but  they 
consider  that  these  companies  require  special  treatment.  aS' 
iMdicat<>d  later.  They  therefore  confirm  the  provisionally- 
determined  district.*  subject  to  the  following  minor  fringe 
.imendments.  namely  : — The  inclusion  of  the  whole  of  the  rural 
districts  of  Billericay,  Eiipiiig.  and  Ongar,  in  the  county  of 
Essex;  the  detached  part  (lying  between  the  rural  districts  of 
Ware  and  Epping)  of  the  parish  of  High  Wych,  in  the  rural 
district  of  Iladhara.  in  the  county  of  Hertford;  the  parishes 
of  Penn.  Coleshill,  and  Amershain.  in  the  rural  district  of 
Amershara,  in  the  county    of    Buckingham ;    the  iiarishes  of 
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Shallord  und  St.  Martha,  iii  tlif  rural  distriirt  of  liaiublodon, 
aud  the  parisli  of  .Vrtiugtoii  uud  part  .)f  tlic  pari.sh  of  Coiupton, 
lu  the  rural  <|j.slrict  of  Guildford,  in  llii'  (.-oiinly  of  Surroy ; 
;iiid  tlio  cXL-iusinii  uf  the  parishes  uf  Sunniiij,'liill  uiiil  Suuuiiii^- 
•  lalo,  lu  the  rural  <listrict  of  Wiaduor,  in  the  I'ounty  of  Jierka. 

The  Coaiiiii.s.si(jMius  are  unable  to  accept  the  scheme  of  the 
i'oplar  Borough  Council,  but  a  Joint  Jilectricity  Authority 
will  be  estal.ilished  for  the  district  on  the  lines  proixjsed  m  the 
.scheiues  promoted  by  the  London  County  Council  and  the 
Ciiufiu-ence  of  J.ocal  Authorities,  and  u  body  constituted  as 
liillows  would  meet  the  requu'ciueuts  ol  the  district  :—i,oeal 
.lUthorities,  ti;  conipajiies  (London  (r,  outside  J,oiidon  1, 
[lower  i),  8;  London  Couuty  Council,  C;  other  county  couu- 
eds  on  their  own  lieball  and  on  behalf  ol  the  urban  and  rural 
districts  not  ouiinig  undertakings  (Middlesex  and  Bucks,  1; 
Jdertfordshii'e  ami  Essex,  1;  Surrey  and  Kent,  I),  3;  railway 
companies,  1;  and  the  chairman,  if  elected  from  outside,  i; 
or  a-  total  of  '27  representatives. 

The  estimates  submitted  in  the  joint  technical  scheme  for 
tho  first  and  second  stages  of  development  indicate  that  for 
the  year  1919-'iU  the  total  demand  in  the  di.strict  was 
:!iid,fiUU  kW,  and  that  008,UU0,00U  kNVh  were  sold,  the  average 
annual  load  factor  being  21.6  per  cent.  The  tliiee  principal 
liromoters  agree  on  the  estimate  of  giowth  during  the  next 
ten  years;  about  l£)'25-6  the  demand  will  be  465,000  kW,  and 
the  kWh  delivered  tn  authori.sed  distributors  will  be 
l,O57,O0(J,UO0,  at  an  average  annual  load  factor  of  i3.9  per  cent. ; 
also  about  1930-31  the  actual  demand  will  be  bbO.aiO  kW,  and 
the  kVVh  delivered  to  authorised  distributors  will  be 
]  ,;j'iO,000,000.  at  an  average  annual  U:ad  factor  of  ■20.3  per 
cept.  These  estimates  do  not  include  supplies  to  railways  for 
traction  purposes;  they  were  not  challenged  at  the  inquiry, 
and  the  Commissioners  accept  them  as  reasonably  accurate 
forecasts  of  the  future  requirements,  cxchKling  special  railway 
supplies. 

The  Commissioners  concur  generally  in  the  technical  pro- 
posals for  dealing  with  the  requirements  during  the  first  stage, 
terminating  abuut  li)2.>li.  for  which  they  have  already 
authorised  the  ne(e.^.sary  generating  plant.  The  additional 
capital  required  beyonti  that  involved  in  providing  this  plant, 
will  be  practically  limitt'd  to  that  needed  for  inter-connecting 
mains  between  grouped  .stations,  thereby  enabling  the  fullest 
use  to  be  made  of  existing  and  authorised  extensions  of 
generating  plant  amounting  to  633,000  kW  in  all,  and  setting 
free  othcrwi.se  reserve  plant  for  revenue-producing  purpo.ses. 

Regarding  the  propos.als  for  dealing  with  the  second  stage, 
the  Ccnimissiniieis  dill'i'i'  from  the  promotera.  who  proposed 
to  continue  the  development  of  certain  existing  ''  group  " 
stations  and  to  in.stall  in  them  a  further  199,000  kW  of 
generating  plant,  thus  bilriging  the  plant  installed  in  "  group  " 
and  other  stations  about  1930  to  a  total  of  832,000  kW  and 
involving  new  capital  amounting  to  .£9.750,000. 

The  alternative  proposal  provided  for  the  installation  of 
645,tKIO  kW  of  generating  plant  in  capital  stations,  and  the 
reduction  of  the  557,(1(10  k\V  of  plant  installed  in  the  "  group  " 
stations  to  232. 6tK)  k\V,  thus  involving  the  throwing  aside  of 
324,400  kW  of  plant  long  before  the  end  of  its  economic  life. 
This  alternative  involve<l  new  capit.il  expenditure  amounting 
to  £23,855,000. 

The  Commissidiiers'  conclusion  is  that  a  bett<;M-  way  is  to 
install  the  lOO.OlK)  k\V  of  generating  plant  in  a  capital  station 
or  stations  while  retaining  the  "  group  "  stations  as  developed 
during  the  first  stage.  As  compared  with  the  estimated  annual 
cost  of  electricity  supplied  to  the  busbars  of  authorised  dis- 
tributors—namely, ±'7,262,700,  or  1.147d.  per  kWh  under 
the  technical  .scheme,  tlie  Commissioners'  proposals  .should 
enable  electricity  to  be  delivered  at  a  cost  of  ili.liXl.TOO,  nr 
0.978d.  per  kWh  (an  annual  saving  of  upwards  of  i'l,(KKI,0(«l, 
or  15  per  cent.),  with  all  the  advantages  derivable  from  a 
capital  station,  such  as  availabihty  for  large  railway  or  other 
supplies  in  bulk  at  favourable  rates. 

For  proper  evolution  beyond  the  first  stage  ("  group  " 
station  proposal),  the  further  plant  required  during  the  urcotul 
stage  should  be  accommodated  in  a  well-plaeed  riverside 
station  or  stations  which  woidd  generate  on  a  large  scale 
lit  a  high  load  factor,  the  local  stations  meeting  the  remaining 
low  load-factor  demands  and  the  peak  loads.  Such  a  modified 
combination  would  minimise  tho  outlay  upon  and  the  costs 
of  transmission  from  the  capital  station,  and  would  make 
the  fullest  use  of  the  capital  invested  in  existing  stations.  It 
would  lessen  the  estimated  coal  consumption  by  10  per  cent, 
and  reduce  the  average  cost  of  electricity  delivered  to  author- 
ised distributors  by  15  per  cent.,  as  compared  with  the  pro- 
posals submitted  to  the  Coniniissioilers.  Tlie.se  savings  would 
be  iidilHinnal  to  the  substantial  savings  outlined  in  the  tech- 
nical scheme,  as  comiiared  with  exi.sting  conditions. 

The  Barking  site  should  be  utilised  for  the  construction  of 
the  first  capital  station  on  which  the  County  of  l;ondon  Electric 
Supply  Co.,  Ltd.  is  prepared  to  bcjiii  immediately  the  con- 
struction of  a  100,000-kW  station.  The  company,  by  virtue  of 
its  Act  of  last  session,  can  be  called  upon  at  any  time  before 
\ugust,  1026,  to  sell  this  station  to  a  loint  Electricity  Authority 
ui'on  terms  to  he  iiresoribed  by  the  (Vininiissioners,  who  are 
of  the  opinion  that  the  statimi  will  be  needed  to  reinforce 
existing  sources  of  supply  Ixd'oie  1926,  and  are  prepared  forth- 
with to  give  their  consent  to  its  establishment. 

The  Commissioners  are  not  in  accord  with  the  views  tiiat  a 
■''^'lint  AiiMioiity  would  be  unable  to  generate  more  cheaply 
than  a  railway  company  po.ssessing  its  own  generating  station. 


and  they  arc  of  the  opinion  that  a  combined  r,upply  Irom 
a  common  source  will  be  advantageous  to  both  parties.  T'bey 
fully  anticipate  that  co-oiieration  will  be  forthcoming  in  the 
practical  working  out  of  llie  technical  .scheme  under  the  aegis 
of  the  .Joint  Authority,  ami  that,  excluding  stationa  owned  by 
the  power  companies,  only  six  or  .•siveu  ol  the  principal  com- 
pany stations  and  a  like  number  of  the  local  authority  stutiourt 
will  ultimately  survive  as  generating  stations;  it  is  more 
particularly  these  stations  which  should  vest  in  the  Joint 
Authority.  The  remainder,  of  which  about  50  will  be 
gradually  clo.sed  down,  can  be  incorporated  in  the  scheme  of 
leorgani.sation  under  the  control  of  the  Joint  .Viilliority. 

riiere  is  a  far-reaching  measure  of  agreement  on  this  matter 
between  the  Associated  Companies,  the  L.C.C.  and  the  Con- 
ference of  Local  Authorities,  and  it  apiicars  that  it  .should 
be  po.s.sible  by  agreement  to  settle  terms  of  transfer  of  the 
selected  stations  on  an  equitable  basis.  Negotiations  on  these 
matters  are  still  proceeding. 

Jiegarding  the  extension  of  the  tenure  of  the  distribution 
powers  of  tho  supply  companies  in  London,  which  may  be 
terniiiiateil  by  i)urcha.se  in  1931,  the  Commissioners  conclude 
that  a  substantial  extension  of  tenure  would  he  more  con- 
ducive to  the  stability  of  tlie.-K;  undertakings  and  to  their 
efficient  development  than  the  existing  sliort  period  with 
recurring  rights  of  purchase  at  short  intervals,  but  that  any 
such  exten.sion  should  be  coupled  with  a  reasonable  sliding 
scale  of  price  and  dividend.  The  Order  establishing  the  Joint 
.Authority  will  be  .so  drafted  as  not  to  interfere  wdth  the  rights 
of  the  North  Metropolitan  Electric  Power  Supply  Co.  or  with 
the  bulk  supply  rights  of  the  Metropolitan  Electric  Supply 
Co.,  Ltd.,  will  provide  for  the  delegation  to  those  companies 
of  the  supply  powers  of  the  Joint  Authority  in  their  respective 
areas,  and  for  the  submis.sion  by  each  of  them  (within  a 
period  of  two  years)  of  proposals  for  supplying  undevelojied 
areas  where  there  is  a  reasonable  prospect  of  such  a  supply 
being  remunerative.  Arrangement-s  for  mutual  assistance  be- 
tween these  companies  and  their  neighbours  will  be  facihtated. 
and  it  is  proposed  that  in  the  apportionment  of  the  adminis- 
trative expenses  of  the  Joint  Authority,  the  contributions  of 
these  companies  shall  be  limited,  having  regard  to  their  special 
positions  and  powers. 

With  regard  to  finance,  the  authorised  undertakers  should 
find  the  funds  for  all  extensions  of  generating  plant  at  their 
stations  while  such  stations  remain  in  their  possesssion,  and 
for  any  inter-connecting  mains  required  before  the  Joint 
Authority  is  in  a  position  to  act.  The  capital  moneys  neces- 
sary for  the  construction  of  additional  inter-connecting  mains 
and  for  the  erection  of  capital  stations  should  be  raised  by  the 
loint  Authority  under  powers  of  boxTowing  to  be  conferred 
by  further  legislation.  The  .Associated  Companies  submitted 
definite  proposals  for  financing  the  Joint  Authority  during  the 
initial  period  up  to  a  sum  not  exceeding  .£1,20(1, IKXI.  aud  the 
London  County  Council  and  the  Conference  of  I,(X'al  Authori- 
ties expressed  their  readiness  to  assist  with  municipal  credit,  if 
powers  were  obtained  in  that  behalf,  and  the  scheme  as  finally 
approved  were  satisfaetory  to  them. 

The  observations  of  the  parties  represented  at  the  inquiry 
will  be  in\ited  on  the  clauses  of  the  di-aft  Order  before  the 
Oonmiissioners  hold  the  further  inqnirv  required  by  Section  5 
(4)  of  the  Electricity  (Supply)  Act,  1919. 


NEW     ELECTRICAL    PROPOSALS    FOR    THE 
CON.SIDERATION     OF     PARLIAMENT. 


Wi;  give  below  a  list  of  propo.sals  that  will  come  befoiv 
rarliaiiieiit  early  in  tlie  new  year.  Keadeis  who  are  desirous 
of  obtaining  fur^-hc  information  will  I'ind  the  applications 
published  in  the  London  Gnzvttc  for  No\ ember  22nd  and  25th. 

(a)  Electric  Light  and  Power. 

Blackburn  Corporation.  — l^xteiision    of    area    of    supply; 

construction  and  working  of  new  tramways;  power  to  run 
omnibuses;  further  powers  with  reference  to  tramway  an<l 
electricitx    uiuli'rtakings;  linaneial  provisions,  &c. 

London  and  Home  Counties. — I'owers  to  carry  out 
schemes  approved  by  the  Electricity  Coinmis.sioueis 
under  the  Electricity  (Supply)  Act.  1919.  constituting  as  a 
.separate  electricity  district  under  or  for  tlie  purposes  of  the 
Act  of  1919  the  whole  or  any  part  of  the  area  compriseii 
within  and  being  the  counties  of  London  (including  the  City 
of  Ixindon).  Middlesex,  Berks,  Buckingham.  Essex,  Hert- 
ford, Kent  and  Surrey  (including  the  county  boroughs  of 
East  11am.  West  Ham.  and  Croydon), ^or  any  scheme  so 
approved  or   formulated. 

Swansea  Corporation. — b^xteiision  of  limits  for  supply. 
Corporation  to  lie  the  purchasing  authority  for  tramways  in 
the  added   area.     I'^iiiancial  provisions,   &c. 

South  Wales  lUectrical  Power  Distribution  Co. — Reduc- 
tion of  '  aiiital  by  eaiu-elling  capitiil  unrepresented  by  assets. 
conversion  of  Ordinary  and  Preference  shares  into  stock; 
provisions  as  to  price  of  elei-tricity  and  revision  thereof; 
methods  of  charging ;  supply  of  electricity  to  p.arish  of 
Bettws;     agreements   with   local    authorities    to  subscribe   to 
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lapital  aud  other  seciuities  of  the  company  and  of  the  Tic- 
forest  Electrical  Coiisuiners'  Co.,  Ltd. 

Yorkshire  Electric  Power  Co. — Sub-divi.sion  <.)f  ordinary 
and  preference  .-Ikiivs  aud  provisions  incidental  tbeiolo. 

Worthing  Corporation. — Supply  of  electricity  in  parish 
of  Durrin^ion.  supply  of  fittings,  electricity  in  hidk,  and 
general  pruvi.-^ions. 

North  Metropolitan  Electric  Power  Supply  Co. — Re- 
vision and  alteration  of  prices  and  methods  of  charging  liy 
North  .Metropolitan  Electric  Power  tjupply  Co.  and  Nortii 
Aletropolitan  Electrical  Power  Di.^trib'ution  Co..  Ltd. 
'fiansfer  of  undertakings  and  orders  of  said  Distribution  Co. 
to  Power  Coiupauy  ami  dissolution  of  Distribution  Company. 
Increased  borrow-ing  powers  and  other  financial  provisions. 
Bulk  supplies  from  Metropolitan  Kaihvay  Co.  and  North- 
western Hailway  Co..  and  repeal  of  existing  limitations. 
Profit-sharing  schemes,  &c. 

Neath  Corporation. — ICxiension  of  tlie  borouj<h  bountl- 
aries;  supply  ol  electricity  in  added  areas;  transfer  of  electri- 
city undertaking  and  rights  of  Neath  R.D.C.  to  Corporation 
and  repeal  of  Acts;  supply  to  Corporation  of  electricity  in  hulk 
by  South  Wales  Electrical  Power  Distribution  Co. ;  power  to 
alter  method  of  cbaruing  for  electricity;  tiiiancial  provi- 
sions. Ac. 

(b)    Electric    Tramway.    .>Iotor='bus.    and    Railless    Trolley 
Vehicles. 
London    County    Council. — Construction   of  new    and    re- 
construction   of    existing    tramways;   electrical    traction;    pro- 
vision   and   working   of   ii-ollev    vehicles;   financial   provisions, 

Northampton  Corporation. — Extension  of  time  for  con- 
struction ol  tramways,  Arc;  power  to  run  motor  omnibuses; 
linancial  provisions;     further  powers. 

Birmingham  Corporation. — Further  provision  as  to  trolley 
Vehicles,  tramways,   and  omnibuses;    financial  provisions. 

Doncaster  Corporation. — Power  to  provide  and  run  motor- 
omniimses.  Knrtiier  powers  m  connection  with  light  rail- 
way undertaking;  increa.<e  of  fares  and  charges  on  ditto; 
further  powers  jvith  reference  to  the  electricity  undertaking; 
linanci.ll  provisions,   &c. 

Nottingham  ana  Derbyshire  Tramways  Co. — Power  to 
construct  additional  tramways  in  tlie  urban  district  of 
Heanor,  the  rural  district  of  Basford,  and  the  borough  of 
Ilkeston.  Increase  of  fares;  further  provision  as  to  existing 
and  proposed  tramways;  repeal  or  amendment  of  Tramways 
Act.  1S70.  with  respect  to  acquisition  of  proposed  tramways 
by  local  authorities;  financial  provisions.  &c. 

Black  Country  Iramways  and  Light  Railways. — Post- 
ponement of  dates  for  compulsory  purchase  of  undertakings. 
trriraways,  or  light  railways  of  the  Birmingham  District 
Power  and  'lYaction  Co.,  Ltd.,  the  South  Staffordshire  Iram- 
ways Co.,  the  South  Staffordshire  Tramways  (lessee)  Co., 
Ltd.,  the  Dudley,  Stourbridge,  and  District  Electric  Traction 
Co.,  Jitd.,  the  Wolverhampton  District  Electric  Tramways, 
Ltd.,  and  the  British  Electric  Traction  Co.,  Ltd.  Extension 
of  t^'rms  of  leases  to  certain  of  the  companies,  synchronisa- 
tion of  dates  for  compulsory  purchases  and  extension -of 
leases,  itc. ;  prohibiting  compulsory  purchase  of  under- 
takings of  all  or  any  of  the  companies  unless  the  undertakings 
of  all  or  some  of  them  are  -so  purchased.  Pares,  rates,  and 
other  general  and   incideutal  provisions,   &c. 

Bristol  Corporation. — Construction  of  trannvays  in  City 
of  Bristol;  provision  of  trolley  vehicles;  powers' to  borrow 
for  purpo.^es  of  ,\ct ;     general  and  incidental  provisions. 

Bristol  Tramways  and  Carriage  Co.,  Ltd.— Extension  of 
time  for  completion  of  authorised  tramways;  acquisition  of 
part  of  site  of  genejatiiig  station;  revival  of  powers  and 
exten.sion  of  time  therefor;  special  provisions  as  to  terms 
of  purchase;    repeal,  extension,  and  amendment  of  Acts. 

Jarrow  Corporation. — Powers  to  run  omnibuses  within 
and  witbf.Mt  the  borough. 

Bolton  Corporation. — Construction  of  tramways  in  Bolton 
and  Westhoughton;  ii.se  of  trailer  cars;  fares  and  charges; 
powers  as  to  running  of  omnibuses  within  and  beyond 
Bolton ;  construction  of  electrical  sub-station  and  further 
Iiowers  as  regards  electricity  .supply;  provision  of  electricity 
show  rooms;    financial  provisions. 

(c)  Railways,  &c. 

Thames  Deep-water  Wharf  and  Railways. — New  com- 
pany; ipowers  U>  construct  wharf,  railway,  "and  electricity 
generating  stations;  working  r,f  railway  by  steam  or  electri- 
city; supply  electrical  energy;  arrangements  with  the  Miflland 
.ind  G.E.IS.  Cfi.'s;  powers  to  run  omnibuses,  motors,  coaches, 
(to. 

London.  Brighton  &  South  Coast  Railway. — Powers  for 
the  rai.sing  ol  additional  money  by  borrowing  or  issue  of 
Debentures  or  Debenture  stock  for  the  general  purposes  of 
their  undertaking  finihiding  the  equipment  of  the  raihvays 
for  electric  Iriictioni  nr  for  such  special  purposes  (if  any) 
as  may  be  specilied  in  the  Bill,  A-e. 

North. M'estern  and  Midland  Group  Railways. — Powers 
1.1  L.  &  N.W..  Midland.  [..  .V  V.,  N.  Staffs  and  l^irne.ss 
liailway  Conipanics  to  j.rovide  and  use  road  vehicles  (omni- 
bu.ws,  motor-cars.  &c.)  for  the  conveyance  of  pafisengers  and 
goods,  Ac. 

Metropolitan  Railway  Co Power  to  guarantee  or  sub- 
scribe towards  any  loss  or  deficiency  which  may  result  from 


the  prepaiation  for  or  holding  of  an  exhibition  by  the  British 
Empire   Exhibition    (1923),  Incorporated,    &c. 

Trafl'ord  Park  Co. — Construction  of  raihvays;  electrical 
power  for  working  railways;  provide  trolley'  vehicles  in 
Stretford  Urban  District  and  in  Rural  District  of  Barton- 
upon-Irwell  and  the  Borough  of  Eccles,  &c. ;  additional 
share  and  loan  capital;  power  to  obtain  electrical  energy 
from  Manchester  Corporation. 

Post  Office  (Pneumatic  Tubes)  Acquisition. — Acquisition 
by  Postmaster-l  Jeneral  of  underground  works  of  Pneumatic 
Despatch  Co..  JJd.,  and  maintenance,  reconstnictinn  and 
user  thereof  for   Post  Office   purposes. 


BRITISH     WATER-POWER     RESOURCES. 


Thk  final  report  of  the  Water  Power  Resources  Committee,  of 
which  Sir  .lohn  Snell  is  the  chairman,  was  i.ssued  last  week 
(H.M.   Stationery  Oflice,  jirice  8s.  net). 

The  Conmnittee  was  appointed  in  June,  1918,  by  the  Presi- 
dent of  the  Board  of  Trade  to  examine  the  extent  and  the 
availability  for  industrial  purposes  of  the  water  power  re- 
sources of  the  United  Kingdom ;  in  October,  1919.  it  was 
enlarged  and  directed  to  consider  ai.s<5  wliat  sCeps  .sUould  he 
taken  to  ensure  tliat  the  water  resources  ot  the  country  were 
properly  con.served  and  fully  and  systematically  uMlised  for 
all  purposes.  So  far  as  Ireland  was  concerned,  both  inquiries 
weie  carried  out  uy  a  Siib-Uommittee  appointed  directly  by 
the  President  of  the  Board  of  Trade.  The  report  of  this  Sub- 
Committee  has  already  been  issued.  '1  he  following  is  a  sum- 
mary of  the  chief  findings  of  the  Main  Conmiitteu  :  — 

Water  foifer. — From  the  outset  the  Committee  realised 
that,  with  the  limited  financial  means  at  its  disposal,  it  would 
be  lllll)o^.■5lble  to  undertahe  a  cominete  survey  ot  the  water 
power  resources  of  the  country,  and  it  concentrated  upon 
ooaining  particulars  of  as  many  .schemes  as  possible  for  utius- 
mg  particular  sources  which  appeared  iikeiy  to  prove  com- 
mercially practicable.  Actual  surveys  were  undenakeii  in  a 
number  of  areas,  aud  schemes  from  Uoveriiment  Departments 
and  other  sources  were  also  examined.  The  report  and  evi- 
dence Obtained,  whicli  do  u<jt  purpuri  to  be  exfiauslive  m  any 
way,  establisb  a  jinma  Jacie  presumption  that  some  •.SlU,UUt) 
kilowatts  in  the  form  of  electric  power  can  be  developed 
continuously  oay  and  nignt  tnroughuut  lue  year  at  an  econo- 
mic rate  troin  tnose  Briti.sn  .schemes  which  were  considered. 
Similarly,  tfie  irisn  bub-Committee  considers  that  from  a 
portion  only  of  the  water  power  resources  of  Ii'eland  a  con- 
Liuuous  output  ol  ird,V<M  Kilowatts  can  ue  obtained,  ihe  Com- 
mittee points  out  with  regard  to  Great  Britain  that  the  poten- 
tial electrical  output  of  the  commercially  practicable  sctiemes 
before  it  is  equal  to  about  40  per  cent,  of  the  total  output  in 
tlie  year  J91(-i9iiS  of  the  41iJ  i:)ritisu  public  electricity  supply 
and  electric  railway  and  tramway  undertakings  operated  by 
steam  power ;  also,  that  the  development  of  this  amount  of 
energy  in  steam  stations  would  involve  the  consumption  ol 
neany  turee  million  tons  ot  coal  per  annum. 

The  bulk  of  the  larger  British  water  powers  are  found  in 
the  Scottish  Highlands;  although  this  district  is  situated  at 
some  distance  from  the  present  great  industrial  centres,  no 
part  of  it  is  far  from  the  sea  or  the  Caledonian  Canal.  Tile 
'Jommittee  points  out  that  the  utilisation  of  the  Scottish  water 
powers  miglit  do  much  to  assist  the  depopulation  of  the 
Highlands. 

Ihe  larger  water  powers  of  Wales  are  situated  in  the  North- 
western part  of  the  Principality.  The  proposals  of  the  North 
Wales  Power  &  Traction  Co.,  Ltd.,  which  involve  the  utihsa- 
tion  of  several  large  water  powers  in  this  district  for  public 
electricity  supply  purposes,  have  already  received  the  approval 
of  the  Electricity  Commissioners. 

In  England  the  main  sources  of  water  power  are  the  .small 
falls  on  rivers;  although  the  power  available  at  any  particular 
site  is  small,  the  aggregate  output  that  might  be  obtained  by 
improving  these  sites,  by  installing  modern  turbines  in  the 
place  of  inefficient  plant  at  existing  .sites,  and  by  general  im- 
provement of  the  water-courses,  is  considerable.  As  a  typi- 
cal case,  the  Wiltshire  Avon  may  he  cite  .  At  present  plant 
is  installed  or  about  to  be  installed  to  generate  in  the  aggre- 
gate, (J.iO  kilowatts,  but  investigation  showed  that  an  additional 
output  of  2,3(X)  kilowatts  could  be  obtained.  An  examination 
of  the  Lake  District  did  not  reveal  any  large  water  power 
capable  of  commercial  development. 

The  Committee  considers  that  every  inducement  should  be 
given  to  persons  interested  in  pow'er  production  to  utilise  for 
their  requirements  a  perennial  source  of  energy  like  water 
Iiow-er  rather  than  a  wasting  asset  like  coal,  aud  recommenda 
that  the  collection  and  publication  of  information  regarding 
potential  water  powers  should  continue,  and  that  financial 
assistance  might  be  afforded  by  the  State  to  water-power 
undertakings  during  the  difficult  years  of  the  constructional 
period. 

A  haphazard  harnessing  of  the  country's  water  power  may, 
however,  lead  to  partial  developments  which  would  prejudice 
the  ultimate  complete  utilisation  of  the  available  resources. 
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and  ttius  result  in  cousiderablo  waste.  It  is  uiiccssary,  there- 
lore,  that  .some  control  over  development  should  be  exercised 
in  the  national  intiM-c.^t.  The  Coinmittoe  considers,  further, 
that  provision  should  be  made  for  the  ultimate  acquisition  liy 
the  State  of  all  future  water-power  undertakings,  and  proposes 
a  system  of  terminable  licences,  usually  of  long  term,  for 
limiting  the  tenure  of  the  undertakers  of  water-power  develop- 
ments. 

It  is  suggested  that  either  the  Board  of  Trade  or  the  Elec- 
tricity Oommissioners  should  ho  specifically  charged  with  the 
duty  of  studying,  supervising  and  promoting  the  development 
of  water  power. 

.'Vs  regards  tidal  power,  the  Committee  reiterates  the  recom- 
mendation made  in  its  Third  Interim  Reijort,  that  this  subject 
should  he  specially  studied  by  a  Technical  Commission,  with 
particular  reference  to  the  Severn  Estuary,  with  regard  to 
which  a  considerable  amount  of  information  has  already  been 
accumulated. 

(ii-ncral  ll'iiffr  /iV.sourccx. — K  great  nuuibi'r  (if  diHcrcnt 
interests  are  concerned  in  the  available  .supplies  of  water. 
The  predominant  requirement  is  necessarily  an  adequate 
supply  for  domestic  and  sanitary  puri)oses,  but  in  any  pro- 
po.sal  involving  the  use  or  abstraction  of  water,  the  claims  of 
steam  and  water-power  plants,  trade  and  industrial  con- 
sumers, and  canals  and  navigable  watirways  need  to  be  con- 
sidered, and  the  prevention  of  pollution,  the  protection  nC 
fisheries,  and  the  needs  of  agriculture  from  the  standpoints  of 
land  drainage,  irrigation  and  watering  of  stock  have  to  be 
borne  in  mind.  In  Scotland  the  water  resources  are,  com- 
paratively .si)eaking.  abundant,  and  the  population  over  con- 
siderable area.s  is  sparse,  and  in  consequence  the  conciliation 
of  opposing  interests  can  be  effected  by  the  Government  De- 
partments concerned,  most  of  which  are  responsible  to  one 
P.n-liamentary  head,  the  Secretary  for  Scotland.  In  England 
:ind  Wales,  however,  the  increase  of  population  and  the  grow- 
ing requirements  of  industry  are  responsible  for  a  steadily  in- 
creasing demand  for  water,  and  the  iiroblem  of  meeting  future 
needs  is  giving  ri,se  to  cnn.siderable  anxiety.  The  Committee 
recommends,  therefore,  that  a  Water  Commission,  having 
jurisdiction  over  Encland  and  Wales,  should  be  appointed 
mainly  for   the  following  purposes  :  — 

(i.)  Subject,  in  case  of  opposition,  to  Parliametitary  sanc- 
tion, to  allocate  the  water  resources  of  England  and 
Wales  in  the  general  interests  of  the  community,  and 
to  re-adjust  existing  allocations  of  wat^r  where 
hardship  or  anomalies  are  shown  clearly  to  exist, 
(ii.)  To  adjust  conflicting  interests  in  connection  with   the 

use  of  water  for  a  particular  purpose, 
(iii.)  To  afford    assistance     to    Parliamentary     Committees 
before  which  Bills  relating  to  water  may  be  lieard. 
and   to   Government    Departinents  concerned    in    the 
use  and  control  of  water  for   specific   purposes,    and 
also  to  the  various  local  authorities  and  wat.er-supply 
undertakings. 
It  would   be  necessary   for  the  Commission   to  collect  and 
compile  data  relating  to  water  resources  in  order  to  enable  it 
to  perform  its  function  efficiently,  and  it  is  proposed  that  this 
information  should  be  made  available  to  the  interested  public 
through  the  medium  of  a  special  indexing  system,   which  the 
Committee  has  worked  out  in  some  detail. 

It  is  proposed  that  the  expenses  of  the  Water  Commission 
should  be  defrayed  in  part  by  a  levy  on  the  water  undertak- 
ings in  England  and  Wales,  and  in  part  by  the  fees  of 
applicants  for  powers  to  undertake  works. 

Hie  Irish  Sub-Committee  recommends  the  constitution  of  an 
.\uthority  to  allocate  water  between  the  several  interests  in 
Ireland. 

It  is  proposed  that,  with  a,  view  to  eliminating  waste  of 
both  time  and  expense,  the  departments  concerned  with  the 
various  water  interests  should  be  empowered  to  authorise 
pnniioteis  of  unopposed  .scheini's  to  carry  out  the  propo.sed 
works:  in  the  case  of  an  opposed  scheme,  the  Order  of  the 
Department  should  he  Provisional,  and  require  confirmation 
by  Parliament. 
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Thk,  BiHKHM.ii  Ei^cTRic  Sui'i'LY  Co.,  l,Ti).  0.  Thh  Southpokt 

ConPORATION. 

Thk  action  of  the  Attonvy-Gtneral  at  the  relation  of  the 
plaintiffs  against  the  Soutbjiort  Corporation,  was  again  men- 
tioned to  Mr.  Justice  Peterson  in  the  Chancery  Division  on 
December  16th. 

Mr.  Tyi,desi,f,y  Jones  said  that  the  case  raised  the  question 
as  to  the  right,  of  supplying  electricity  in  that  part  of  the 
borough  of  Southport  which  was  formerly  known  as  Birkdale. 
The  plaintiffs'  ca.se  depended  partly  iinon  their  rights  and 
powers  under  a  certain  agreement,  .'ind  partly  on  a  ipiestion 
of  nltra  iiires.  It  would  be  impossible  to  try  such  a  case  on  a 
motion,  and  the  parties  had  agreed,  subject  to  his  liordahip's 


sanction,  to  allow  the  motion  to  stand  until  the  trial  ol  the 
action,  and  to  ask  leave  to  apply  for  an  early  hearing.  It  was 
important  to  both  parties  that  the  matter  uhould  bo  disposed 
of  as  quickly  as  possible.  The  Corporation  were  as  anxious  a.^ 
the  plaintifls  in  order  that  they  might  know  what  their  righto 
were.  The  case  would  take  at  least  two  days,  as  there  wer<; 
agreements,  provisional  orders,  and  Acttj  of  Parliament  which 
would  have  to  be  carefully  examined. 

His  Lordship  said  he  would  give  liberty  to  the  parties  io 
apply  to  expedite  the  trial  of  the  action  when  they  were  ready. 
There  would  be  no  order  on  the  motion  except  that  the  costs 
be  costs  of  the  action. 


EUVE  .\MJ  OTHKRS  U.  SOUTH  MkTHOPOLHA.N  ELIiClRlC  TkAMWAYS. 

Co.,  Ltd. 
In  the  King's  Bench  Divieiori,  Mr.  Justice  Swift,  on  December 
16th,  concluded  the  hearing  of  an  action  brought  under  lx)rd 
Campbell's  Act  respecting  the  death  of  a  man  named  .John 
Wilham  Edye,  m  which  his  widow,  mfant  children,  and  his 
mother  claimed  damages  against  the  defendant  company. 

Mr.  HoLLES  Walker,  K.C,  appearing  for  the  plaintiU;.  said 
that  the  deceased  man  died  leaving  a  wiU,  and  imder  the  cir- 
cumstances the  proceedings  ought  to  have  been  in  the  name  of 
the  willow  and  the  brother,  who  were  co-executors.  He 
a.sked,  therefore,  that  the  brother  might  be  added  as  plaintiff. 

No  objection  being  raised  by  the  defendants,  ilr.  Holies 
Walker,  continuing,  said  that  the  deceased  man  was  39  years 
of  age,  and  cai'ried  on  business  as  a  credit  di'aper,  and  was 
in  the  habit  of  going  round  to  his  customers  on  a  motor  cycle. 
On  June  16th  of  last  year  he  was  riding  his  cycle,  with  his 
assistant  in  the  side  car,  along  the  road  from  Mitcham  to 
Croydon,  which  had  in  the  middle  a  double  set  of  tram-lines. 
There  was  no  footpath  adjoining  the  road,  and  pedestrians  had 
to  walk  on  the  common.  Mr.  Edye  ■i^as  proceeding  m  the 
direction  of  Croydon,  and  in  front  of  him  going  in  the  same 
direction  was  a  steam  wagon,  and  behiinl  that  was  a  motor 
lorry,  which  was  going  faster  than  the  steam  wagon.  The 
driver  of  the  lon'y  endeavoured  to  pass  the  steam  wagon,  and 
in  doing  so  came  upon  the  tram-lines.  He  came  to  a  spot 
where  the  setts  were  so  worn  down  that  the  metal  rail  stooti 
out  about  an  inch  above  the  ruad.  The  motor  came  against 
the  obstruction,  skidded,  and  came  in  contact  with  the  motor 
cycle,  knocking  it  over,  and  so  injm'ed  the  driver  that  he 
died  shortly  afterwards.  The  South  Metropolitan  Co.  were  the 
owners  of  the  line,, and  plaintiffs  contended  that  the  accident 
was  due  to  their  neglect,  as  they  were  bound  to  keep  the 
line  in  a  .safe  and  satisfactory  condition. 

Evidence  was  given  as  to  the  condition  of  the  road  and  bear- 
ing out  counsel's  statement  as  to  the  manner  in  which  the 
accident  happened,  but  the  driver  of  the  lorry  which  ran  into 
the  cycle  was  not  called. 

Mr.  ManIjY,  the  Ti-amway  Co.'s  electrical  engineer,  who 
examined  the  line  after  the  accident,  said  that  an  examination 
of  the  track  disclosed  no  defect.  His  examination  extended 
over  a  length  of  80  yards,  and  he  fount!  the  lino  to  be  in 
excellent  condition  with  the  exception  of  a  depression  in  the 
clear  way  ou  the  off  side,  and  that  depression  was  in  the 
centre,  three-quarters  of  an  inch  below  the  level  of  the  stone 
setts. 

The  case  for  the  defence,  which  was  supported  by  a  number 
of  witnesses,  was  that  the  accident  was  caused,  not  by  the 
condition  of  the  line,  but  by  the  manner  in  which  the  lorry 
had  been  ihiven. 

His  Lordship,  in  giving  judgment  for  the  plaintiff's,  said 
there  was  no  evidence  of  negligence  on  the  part  of  the  driver 
of  the  lorry,  and  he  was  satisfied  that  the  accident  would  not 
have  happened  had  it  not  been  for  the  depression  in  the  road. 
He  thought  the  accident  was  conse<]uent  upon  the  neglect  of 
the  defendants  to  repair  the  road,  which  was  in  a  dangerous 
condition.  In  asse.-sing  the  damages,  he  had  to  consider,  not 
what  was  the  particular  loss  to  a  particular  member  of  the 
family,  but  what  was  the  loss  to  the  family  as  a  whole,  and 
after  having  done  that  he  had  to  apportion  tile  award.  The 
deceased  was  carrying  on  a  prosperous  business,  which  was 
bringing  in  alwut  .£10  a  week.  'Taking  all  the  circumstances 
into  account,  he  awarded  to  the  family  in  all  ij'2,00(,>,  of  which 
the  mother  would  receive  f  200,  the  widow  i;800,  two  cJiildren 
(8  and  9  years  of  age)  .£450  each,  and  the  third  child  (which 
was  3  years  of  age)  ,t'60(J.         * 


Chahgb  ok  Stealing  Lamps. 
Ar  the  How  Street  Police  Court  last  week,  E.  A.  Kanu,  of 
Rarnes,  was  charged  with  stealing  3,600  electric  lamps  (value 
i360),  tho  proiierty  of  the  General  Electric  Co..  Ltd.  He  was  re- 
manded, bail  being  allowed.  .Vccording  to  the  Evening 
Standard,  the  solicitor  for  the  prosecution  s;iid  that  accused 
had  been  in  the  employ  of  tho  company  as  assistant  to  the 
manager  of  a  lamp  department  at  a  salary  of  £4'20  a  year. 
It  was  alleged  that  he  caused  the  3,(500  lamps  to  be  sent  out 
in  the  first  instance  to  a  customer  who  had  not  ordered  them, 
and  that  he  subsequently  fetched  them  away  from  that 
customer  and  sold  them,  in  the  name  of  Lyons,  to  another 
firm  at  a.  price  much  below  their  value.  The  finu  in  question 
communicated  with  the  prosecutors. 
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British    Thomson-Hovston    Co.,    Ltu.,    v.    Couona    Lami' 

WoHKS,  l}ru. 
Judgment  was  unanimously  given  for  tho  aitpellants  in  the 
House  of  Lords  ou  ilouday  by  Lords  Haldaue,  i'inlay,  Ua,ve, 
Duucdin,  and  Shaw  in  the  Brili.sh  Thomson-Houston  and  the 
Ooroua  i..inii)  Works,  Ltd.,  Htigation  over  the  alleged  in- 
fnugiiMcnt  Liy  the  latter  of  Letters  i'atent  Xo.  Jd.'JlS  of  the 
year  l\)i^i,  lor  an  invention  entitled  "  Improvements  m 
Incandescent  Electric  Jjamps. "  'J'he  British  f  honi.soM-Houston 
Co.  brought  an  action  for  an  injunction  to  restrain  the  Corona 
L'o.  Iroin  infringing  the  i>etters  i'atent,  but  Mr.  Justice 
Sargaiit  held  that  they  were  invalid  on  the  giound  that  the 
sjH'cihcation  did  not  sutlicieutly  deline  the  amliit  of  the 
juonopoly  claimed.  The  Court  of  Appeal  allirnu'il  this  de- 
ii.'-iou,  also  on  the  ground  of  insuliicieucy,  so  the  matter  was 
taken  to  the  House  of  Lords  by  the  appellants,  where  judg- 
ment was  reserved  on  the  'i'ind  of  last  month,  after  a  very 
long  hearing. 

l.oUD  JIaldank,  who  fil'St  delivered  judgment,  said  in  the 
litigation  out  of  which  this  appeal  arose  the  appellants  were 
plaintilVs.  and  they  brought  their  action  to  restrain  infringe- 
ment of  a  patent,  taken  out  in  fiUJ,  and  an  electric  lamp  in 
which  the  lilameiit  incandesces  in  an  atmosphere  of  gas  or 
\apour  of  low  heat  conductivity,  instead  ol.  as  \va,s  still  usual, 
ill  a  vacuinn.  The  respondents,  who  were  defendants,  denied 
infringement,  but  their  .substantial  defence  was,  hr.st,  that 
the  i>atent  was  invalid  for  want  of  subject-matter,  having 
regard  to  the  state  of  knowledge  at  its  date,  and,  fmther,  that 
l\tr  patent  did  not  deserilw  sufficiently  the  character  of  the 
allegi'd  invention,  with  the  result  that  its  directions  were  am- 
biguous and  misleading.  Mr.  Justice  Sargant,  who  tried  the 
action,  held  that  there  was  valuable  and  good  .subject-matter 
diselo.^^ed  in  the  patent,  but  that  it  was  bad  m  that  it  failed 
sufficiently  to  define  or  hmit  the  ambit  of  what  it  claimed. 
The  Comt  of  Appeal  affirmed  this  conclusion. 

in  the  Courts  below'  the  controversy  turned  mainly  on  the 
second  defence,  that  of  ambiguity  in  statement  and  insuffi- 
ciency in  directions.  At  the  Bar  of  the  iiouse  of  Lords 
llii.s  question  had,  indeed,  remained  prominent,  but  its 
prominence  had  been  less  than  that  of  the  prior  question  of 
subject-matter,  on  which  the  Courts  below  were  adverse  to 
the  respondents.  The  primary  controversy  in  that  Jrlou>e  had 
been  whether  subject-matter  had  been  sufficiently  established, 
as  consisting  in  an  invention  really  new  in  point  of  principle, 
and  if  so,  then  whether  the  claiming  clauses  and  directions  m 
the  patent  were  sulKcient  to  inform  people,  assuming  them 
to  possess  skill  in  the  manufacture  of  electric  lamps,  how  to 
apply  the  general  principle  in  particular  ways.  .\s  to  the 
methods  recommended,  the  question  was  whether  those  given 
were  clearly  enough  described;  for,  if  so,  and  if  the  fiuida- 
nu  ntal  principle  had  been  explained,  it  did  not  matter,  for 
the  ambit  or  discovery  claimed,  if  tliere  were  alternative 
methods  of  applying  the  principle  which  were  not  given  ex- 
haustively, in-ovidcd  these  were  no  more  than  mechanical 
ci|uivaients  to  the  particular  methods  prescribed.  Lord 
Ihildano  gave  a  lengthy  hist'jry  of  the  .state  of  matters 
lirevious  to  the  date  of  the  present  invention,  and  .said  the 
general  situation  prior  to  ]913  was  as  follows  :   tung.sten  had 

I n  substituted,    with  practical  advantage,   for   other  metals 

and  for  carbon.  The  tungsten  filament  was  introduced  into 
a  carefully  produced  vacmnn,  and  this  vacuum  rendered  a 
substantial  amount  of  vaporisiition,  with  con.^equent  blacketi- 
iiig  of  the  bulb,  inevitable.  It  was  known  that  inert  ga.s<>s 
<-ould  be  employed,  which  would  fill  the  vacuum  and  greatly 
iliininish  vaporisation,  and  among  such  known  inert  gases  was 
argon;  but,  on  the  other  hand,  tin'  introduction  of  any  gas 
g:ive  rise  to  conduction  and  convection  to  such  an  extent 
that  the  temperature  of  the  filament  became  too  low  for  in- 
cande.scencc  to  take  place,  imless  a  current  were  sent  througli 
Ml  an  .-iniomit  such  that  the  filament  was  soon  destroyed.  The 
dilemma  had  seemed  insuperahle,'  for  between  3882  and  l!)!:i 
nothing  had  been  accomplished  to  get  rid  of  it.  and  nianufac- 
Imcrs  had  accepted  a  tung.sten  filament  in  a  vacinmi  as  the 
only  practical  method  for  commercial  success. 

In  ]!>13  the  patent  of  that  year  was  taken  out  in  tliis 
country,  embodying  an  invention  of  JJr.  Langmuir,  an 
American  physicist,  whom  Mr.  Justice  Sargant  descril^ed  as 
"a  practical  scientist  of  the  highest  qualifications  "  'J'he 
idea  imderiying  tlie  invention  was  this,  if  tlie  surface  of 
the  filament  rendered  incandescent  by  the  current  wa-!  in- 
creased in  area  it  had  been  fourfd  by  ex"porinient  that  tlic  light 
rays  radiating  from  this  surface  incrciised  in  volume  in  a  pro  ■ 
portion  much  greater  than  that  of  the  increase  of  temperi- 
tiire  r<v,,„red  to  obviite  loss  due  to  conduction  and  convection 
\>\  reason  of  the  filament  liaving  been  placed  in  an  atmas- 
pherc  con.Msting  of  an  inert  gas.  By  the  introduction  of  such 
a  gas  into  the  bulb  of  the  lamp  vajx.risation  could  he 
...M.h  reduce.!,  and  ineandes<:e.nce  would  be  maintained  if  the 
r-iirrent  was  made  sufficient  to  replace  the  heat  lost  by  eon- 
driclion  and  eonvectir.ri.  Tinder  such  a  method  the  temperature 
eoiild  be  preserver]  at  a  degree  sufficient  to  render  incan.les- 

Z'ltJr.y'^  '""^'^-  ^^''P  "''"'  P^^^'-'e  in  a  vacuum  where 
destmctive  v.iporisation  of  surface  was  unavoidable.  A  larger 
snrfaee  rti.in  lamp  makers  had  been  accustomed  to  u.se  <-ould 

v^)ZlZ'a  """'■  ' '■'  T"' '■■'*"  "«'''  '■"V«-  Tt  was  shown  that 
When  this  new  pnnciple  was  carried  into  effeet  about  10  per 
eent,  increase  of  absolute  temperature  yielded  proportionately 


three  times  the  hght  formerly  obtained.  The  discovery  was 
thus  the  obtaining  of  a  jaeld  of  light  in  a  proportion  to  tem- 
perature much  greater  than  under  former  methods.  Light 
could  now  win  heavily  in  what  one  of  the  exixTt  witnesses 
called  the  "  race  "  of  light  increase  against  heat  loss. 

The  application  of  this  principle,  as  a  mere  principle,  of 
cour.se  could  not  have  been  patented.  }jut  the  inventor  claimed 
ni  his  patent  to  have  shown  practical  methods  which  embodied 
and  could  put  it  into  operation.  ,  if  he  actually  did  so  his 
inventiiai  was  a  patentable  one.  There  was  also  the.  question 
whether  the  directions  given  in  the  words  of  the  patent  itself 
were  sufficient,  and  whether  its  claiming  clau.ses  defined  the 
invention  unambiguously. 

His  Lord.ship  did  not  think  that  in  the  patent  before  them 
it  was  intended  to  define,  or  that  it  was  possible  or  neces.sary 
to  define,  the  expression  "  large  "  as  referring  to  any  definite 
limits.  All  that  was  necessary  was  for  Langmuir  to  tell  the 
lampmakers  how  to  get  as  large  an  incandescent  surface' 
as  ttiey  wanted  for  their  practical  purposes,  lie  made  plain 
to  them  in  the  specification  that  this  was  no  longer  imprac- 
ticable, and  that  if  they  would  adopt  liis  new  process  of  niaiiu 
facture  they  would  attain  a  valuable  commercial  result,  tin 
outcome  of  the  .scientific  principle  implied  in  the  process,  lie 
.showed  them  how,  by  coiling  a  small  filament,  to  get  the 
large  incandescent  surface  notwithstanding  that  the  diameter 
of  the  filament  was  narrow,  and  one,  therefore>,  requiring 
only  a  small  amount  of  current.  In  this  way  the  "  Half- 
watt  "  lamp  became  attainable. 

In  the  light  of  the  directions  given  in  the  body  of  the  specifi- 
cation, his  Lordship  thought  that  in  the  words  there  was 
claimed  what  had  been  already  adequately  described.  It  was, 
in  his  opinion,  no  mere  abstract  jirinciple,  but  a  method  or 
process  of  manufacture,  capable  of  being  at  once  put  into 
operation  by  any  experienced  electric  lamp  maker,  witli  such 
adaptations  as  his  commercial  requirements  and  standards  sug- 
gested. To  put  it  into  operation  required  no  new  inventive 
capacity,  and  it  would  have  been  inconsistent  with  the  gene- 
rality and  sweep  of  the  explanation  given  to  have  inserted 
a  definition  of  the  word  large,  otherwise  than  relatively  to 
ciuTent  practice.  Such  a  definition,  if  attempted,  would 
have  limited  unnecessarily  the  ground  over  the  whole  of  which 
the  new  method  was  to  be  made  operative.  The  principle 
and  its  working  in  practice  need  not  be  distinguished  in  the 
fashion  which  was  required  when  the  discovery  was  of  some 
merely  particular  and  qualified  kind. 

Mr.  Justice  Sargant  in  his  judgnienl  recognised  fully  the 
value  of  the  invention,  but  he  thought  that  there  was  a 
direction  that  the  diameter  of  the  coil  was  to  be  "  suUstan- 
tially  of  the  order  of  10  mils,  a  figure  clearly  indicated  by 
the  specification  as  constituting  a  thick  filament."  No  doubt 
!i  filament  of  such  a  diameter  would  be  thick  or  kirge,  within 
the  language  of  indication.  But  when  he  went  on  to  suggest 
that  the  illustration  did  not  suffice,  ina.smueh  as  the  claim 
wivs  not,  so  far  as  size  was  concerned,  definable  quantita- 
tively, but  only  by  reference  to  other  variables,  he  (Lonl 
Tlaldane)  could  not  agree  with  him.  For  the  reasons  be  had 
given  he  thought  that  the  claim  was  not  one  meniy  lor 
articles  falling  within  particular  limits  of  .size  in  filam<'iil.  but 
for  a  general  jirocess  of  manufacture  applicable  in  all  the 
castas  which  practical  experience  allowed.  That  was  because 
of  the  character  of  the  pioneiM'  invention  which  the  patent 
described. 

It  was.  in  Irutli,  an  invention  of  an  iiig<<iiious  and  ii.seful 
process  o!  niiiniir.-ietnve  in  wliic-li  the  integers,  so  far  as  old. 
wrvi^  coniliiiied  in  aecordanci'  with  a  |irineiple  that  was  new, 
and  embodied  a  fresh  invention,  l'\)r  these  rea.sons  hi' 
submitted  that  the  judgment  in  the  ('oiirt  of  .\p|ieal  should  be 
reversed,  .and  the  appeal  allowed  withCosts. 

T;ords  Cave.  Finlay,  Duneilin.  ;ind  Shaw  concurred,  and  so 
the  appeal  of  the  British  Thomson  TTouslon  Co.  w;is  unani- 
niouslv  allowed   with  costs. 


New  Russian  Stations.— It  is  slated  I  hat  out  of  the  coni- 
|irehensivi'  srhi'nii's  for  llie  "  I'leelrillea tion  of  Ru.ssia,"  as 
projected  by  the  Soviet  ( lovernMient.  only  four  stations  hav<' 
so  far  been  eoinmenced,  coneeiniiig  one  of  which  lh<'  lliissian 
newspa|K'rs  have  published  soini'  inl'oinialion.  This  stltion 
is  situated  in  the  town  of  Ka.schivia,  about  !■>  miles  to  the 
south  of  .VIosc'ow,  and  in  the  vicinity  of  the  iailw;iy  to  Tula. 
The  .•■ite  has  long  been  regarded  as  suitable  for  the  purpose 
beeaiiM-  two  hanks,  one  Piu.'-siau  and  one  (!eiinan,  sought 
several  years  ago,  to  obtain  a  concession  for  the  estahlish- 
inenl  of  supply  W'orks  in  the  town.  The  fuel  uyfd  is  an  in- 
ferior kind  of  pit  coal  whieli  exists  in  the  neighbourhood;  it 
reS4"ml)les  Cermnn  ligm'te.  and  is  suitable  for  firing  steani 
boilers.  The  latter  are  10  in  number,  <m  the  Oarbe  and 
Sterling  system,  there  are  two  steam  turbines  of  12,000  h.p. 
supplied  by  the  Swiss  Brnwn-Boveri  Co..  and  the  pressure 
of  the  generators  is  .3,000  volts.  There  are  two  Swedish  trans- 
formers of  the  Luth  <V  Rosen  make,  which  raise  the  pressure 
to  ll.'i.llOO  volts,  at  which  pressure  the  current  will  be  trans- 
initt<-il  to  Moscow.  The  other  three  stations  will  be  of  a 
siiTiilar  «ize,  and  the  transformers  for  these  have  also  been 
supplied  from  Sweden. 
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NEW     ELECTRICAL    DEVICES,    FITTINGS,    AND    PLANT. 

Bta4ers  are  invited  to  imbviit  partindars  oj  new  or  improved  demces  and  apparatus,  which,  will  be  published 
if  considered  of  mffieient  interest. 


The  "  Win=Suin  "    Kadiator. 

iMi;.ssKs.  Tiim,  Sid.\y  &  Co.,  Ltd.,  180,  Drury  Lane.  VV.C.2, 
liavi^  di'sifjiieil  ill!  apparatus  lor  the  provision  of  hot  or  cold 
:iir  t(>-i(«)ni.«  and  buildings.  Thi.s  is  the  "  Win-Sum  "  radiator, 
sliiiwn  in  figs.  1  and  2.  It  consists  of  a  rectangular  box 
1.;  in.  high,  'iO  in.  long,  and  l.S  in.  wide,  with  a  curved  (op. 
.\(  line  end  nf  thi.--  i^  tlttcil  a  specially  c(instrucli>(l  Uiotcir- 
driveii   Ian   witli  >]«■(•.!  ii^'ulatiii-   resistance.     At  tb.' etlier  end 


set  of  spur  gears,  the  spur  nhecl  l>eini?  mounted  on  the  worm 
shaft  of  a  worm-gear  pulley  block  of  ordinary  design.  B|)ocially 
strengthened  for  power  drive  The  load  is  lifted  by  means 
of  an  electrically-welded  chain  and  sheave  block  and  hook. 
special  care  being  taken  in  the  manufacture  of  tliis  to  cnhure 
the  perfect  fitting  of  the  chain  in  the  chain  wheel.  'Iliis 
equipment,  which  is  made  for  d.c.  voltages  up  to  -IW)  V. 
weighs  only  2  cvvt..  and  will  lift  a  load  of  one  ton  at  a  s|H>ed 


four  indeiwudent  heating  elements  are  fixed  (fig.  2).  \  double 
scretui  covers  the  fan  end,  and  between  the  two  parts  of  this, 
jiorous  perforated  slabs,  impregnated  with  a  deodorising  or 
disinfecting  fluid,  may  be  placed.  .\  baffling  disk  placed 
behind  the  fan  prevents  rever.se  air  currents.  Provision  is 
also  made  for  an  ice  chamber  if  this  is  required. 

A  Witton^Kramer  Electric  Pulley  Block. 

In  most  warehou.ses,  workshops,  and  factories  there  occur 
from  time  to  time  instances  of  Ufting  and  goods-handling 
work  which,  though  not  of  sufficiently  frequent  occurence  to 
justify  the  installation  of  expensive  cranes  or  other  tran.s- 
porting  devices,  render  essential  some  form  of  pQwer  hoist. 
To  meet  the  demand  for  this  cla.ss  of  apparatus,  the  Witton 


ADIATOK  — HiATr.i;   EM' 


of  10  ft.  per  minute.  The  standard  equipment  shown  in  the 
accompanying  illustration  (fig.  3)  includes  a  chain  for  a  JU-ll. 
lifting  height. 

The   "  Oliver  "  .Mortising   .Machine. 

The  accompanyiiig  illustration  (hg.  •!)  sliows  a  vertical-spindle, 
hollow-chisel  morti,smg  machine  recentl.\  placed  on  the  mar- 
ket by  the  Oliver  M.vchixerv  Co.,  C!rand  Rapids.  Mich.,' 
U.S.A.  The  principal  feature  of  the  device  is  llie  fact  that 
the  motor  is  mounted  directly  on  the  spindle  of  the  machine- 
being  enclosed  in  the  .same  housing  with  the  t-pindle  and  the 
mechanism  of  the  head.  The  motor  oiieratcs  on  either  two- 
or  three-phase.  (iO-cycle  alternating  current  at  a  speed  of 
3,600  r.p.m.  The  rotor  is  mounted  directly  on  the  machine 
spindle,  which  runs  in  ball  bearings.  The  position  of  the 
motor  ehminates  countershafting,  pulleys  and  belts,  and  also 
saves  floor  space.  Since  it  is  self-contained  the  madiine  may 
be  given  any  position  in  the  shop  desired,  regardless  of  the 
position  of  the  line  shafting.  The  maker  claims  that  the 
drive  is  very  economical  in  the  consumption  of  power.  An 
enclosed  starting  switch  with  fuses  is  mounted  on  the 
machine  and  connected   by  a    flexible   conduit  to   the   mufor. 


1 

^r^*^ 

Kkamur  Electric  Tool  «  Hoist  Works  (Proprietors :  Tlic 
General  Electric  Co.,  Ltd.)  has  produced  an  electric  pulley 
block,  features  of  which  are  its  compactness  and  lightness, 
rlie  electrical  unit  consists  of  .a  lotallv-euelosed  motor,  with  a 
reversing  controller,    llie  drive  from  the  motor  shaft' is  bv  a 


l-'ui.   1.— Thl    "  Oi.ivr.u  "    Mortising  M.vchi.m:. 

The  machine  is  equipped  with  a  compound  table  having  a 
feed  operated  by  a  handwheel  through  a  rack  and  pinion  and 
provided  with  a  clamp  for  the  work.  The  necessary  bushings, 
wrenches  and  other  equipment  are  provided. — .Imrrican 
Mafhxnxst. 
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NEW     PATENTS     APPLIED     FOR.     ?92l. 

(NOT  XKT  PUBUSHED.) 


Compiled  «pf 


(or  ,his  iourn.l  bv  Me.sks.   SEnON-JoKBS    O'DjiX  .nu 
^VL'Lni'  Asen.^.  -ibo.  Hi^h  Uolborn,  London.  W.C.  I. 


1.  ^.  ••     c    G     Frosl.     November   30lh. 
Thernuunic  valvp..       i-^-  '^"f'  ,       •      i„„i,ion   systems    ol 
Dis.ribu.ors  or  con.muta.ors   of^_.-lcUr,c    .S_ni>'0 


^^,    -  Dis.ribu.ors  or  cj.""-'-^.  "■j.^-'ber  Wth  ,, 
.rnai^ombuj..on  erigme.^      K   ^^  "^^„„j^,i„g    devices." 

uvimber  30.h.  ^       ,    ..,    ,^, 

•r>  IW.     ■•  Weldint:   by  .he   elcc.ri.    ..r. 

7  Welding  Co..    Ltd.     NQVumber  »).h^ 

I"  lit     "Working  o(   lelciiraph  cabKs. 
^-■■-■-    "Wireless    »="g"P'\ '••■S"™m 


W.    A.    Price. 
].  H.   I'atcrson  and  Preinif 


■Ji.m.    ••«. relets    '"=?•"•"  .K..r„oiiin.     December  Isl. 


E    S.   Heuriley.    December  Isi. 
L     U.    Turner.    December    Isi. 
December  Isl.^,  December 


32,188. 


r*     /-....        DM-pniber    1^1. 


32,808. 
\V.  F.  Ha 

aj,844. 
7th.     (.Ui 
32.840. 
ber  7th. 
32,83«. 
32,872. 
N.  \V.  M. 
32,871. 
32,875. 
32,876. 
M.  Budib 
32,890. • 
32.892. 
ber  7.h. 
32,893. 
■32,904. 
32,917. 
32,930. 
bjr  8th. 


•'  Dimmer  switches  (or  head  lights  of  . 
rdy,  and  R.  R.  Sprosen.     December  /Lh 
"  Receivers    for    sound    wuv-^    '"      'uu' 
inany,  DcccmUr  7th,  1920.) 
••  Power    jjenera.ors  and   Iransmittcr 


cycles,   &c."  G.  Arthur, 

i()uids."    Signal    Ges.     December 

G.  G.    Lemons.       Decem- 


..  ^.  ,    „  ••    (-     A    Coooei-   and   M.  Maxwell.    December  7th. 

^WU^Iel  "id"  grap'-h   rte^v^n^  apparatus."    A.    W.    Langridgeand 
cLachlan.-  December  7lh. 

;:  ^^J^I^i^^^'J^'-S-trZ^r.     December  J... 
••  ElMtrfc    starting   motor  for   internal-con.bust.on    eng.nes.       C.    A. 

'^'^:^SZX-'    F.  G.. Piper.  ^  I^cemb..  7jh.  ' 

"Measurement   of    alternating  . voltages.       t.    b.    MoulUn. 

••Electric  light  bulbs."    J.  F.   Lvn.burn      December  8th. 
"  Elcc_lric. incandesce.it   iairips.       L.Kohr.er  anu    ... 


Dece 


.    ••  Apparatus    lo.     v .» 

fluids."    F.   B.  Cos.    December  1st.               Kluijtmans   and    Phi-Kappa   bynd.. 
■t5*'ll      ••Electric    fuses.       J,    J-    J- 
■^•-J'-.      ,... ^.,  1.1  .        ,- iherev^.th." 

H.    Smith. 


Ltd., 


Iherefor.' 


F.   G.   Carter. 

no,   S:c."     J.    A. 


al     Co..     Ltd. 


De- 


tate.'"Ltd.    Dfember  Isl.  commutators.   S:c  ,  (or 

;fi.il2.    •■t'<^.'".';''t,d     and  b.  Watson.     December  Is..  __ 
''ffio|5.'""Si8na«ing   devices    lor    tramway,    &c.,    systems.       L. 
December  1st.  .  „        Mctropolitan-Vickers    Electrical    Co. 

S,-23fi.    •'  Electric   .*»"<^'=V,,„„,*  .'"^g  Co.).     December  1st.  . 

'"^L,     ...rabK-winding    reels."    RO-    Stowell    and    Wayne    Lngmeer.ng 

-If^r^Selil^ier^^t".^-  r-r  Y:; 

32,i)2.        Lieeir  e  ,,    ...     n.van.    Deceinbei    l»t. 

32,253.    "  Electr.c  heaters.       V\.    Br  a  ^^^ 

32,354.    "  Electric   heaters.       ^^  •^^'^-\rw     Bryan.    December   U.. 
32,255.    ".Adjustable   f^"''^'^„,    iJ^Lg   metals."    Alloy    Welding 
32,277.    •;£'-■''«!"   '°^'^^„ts«Declb«l.t. 
Processes,   Ltd..  and  '-     "•  ,,J""p     g    xVood.     Dece 
32.-291.    '•  Burglar   alarm.     J'^         ^    s„i„.„ 
32  321.    '•  F.leclnc    control  systems 
.\n.bLrton.     0«^'=?'.'^;^J"^-..    u     Fraser.    December  2nd. 

I'l;    ■•A^iSl^bfac'-"'"   ^'"■™-'^'"''  "''"'"'■  "'• 
°^S^"  ""sistem  of  electric  lighting.in  co,nbina.tion  with  pi. 
laClor.     Decmber  2nd.  „        Metropolit.nn-Vickers     Elect 

;j,.352.     •;  E'ectru:    sw,.ches.        J^'.^f  .3„d    igao.) 
December  2nd.     iLjiited  States,  December  2nd. 

32,354.    "  Fuse  boxes.       ^  ^.^"V,""-  Ges,'  fur  Drahtlose  Telegraph.e. 
■a  363      "  Thermionic    generators.  ^    j 

-|£-^G£=-o?^a[^;r;L  J^^tHcrnu^^^^ 

1         TVl-tfranhie.     December    -nd.-    (German),    i-e  .   ,         harmonic  currents 

"'?2.^7:'"  Apparatus    for   P^-^^.^Irs"^''      Ak.!-.^s.'"iown,    Boveri    e.    Cie. 

^j::^^,^    ;^-rSi-^- ---l'^'"'^"  Thomson-Houston  Co., 

4^'^^:\,^l^r%o^;fing  electric  leads  to  terminals."  E.  j:  Detmold. 
^^^^(ectrica.  terminals,  adaptors.  .C;  E.  J.  De.mold.  December 
'|'3Uo'    "Working    cross-current .  re;<^E    devices."    C.    Kohler.     Decem- 

.fif\."a'r;rw\    WilUams.    I>ecember  3rd.  .3,,, 

'-•'^'''^."'••ElttHc-mctor  control    systems.^  A^,H;,;^ 

^VS?.    "  Automatic    electric   ""'f'"!-"?,™  „ber  13lh.  1920.) 
,„tc.>.     Pecemberjrd      (Unued  Sta.«_^P-=^^^„„„     3,^.     a^rance,    Janua,, 

'*•'  482  ruse     blocKS.       *-- 

isfh.)  ,  .  .fi„,    ,nd    ignition  controllers    for  internal-combustion 

fT  DW      '•  Sp.irk-inlensilicrs    anu    'K""'        ■•  „       . 

■  n^Tnt^  ■•     1  .    !■:     Lehwess.     December   3rd.  ^      yandervell      and     C.     A. 

■)>  49-3      "  Dvnamo-clectric     machmei.  ■      -  • 

Vandenell  &  Co..  Ltd.     December  3rd. ^   ^^   i.,u„,i„.ion  of  road-vehicle  elec- 

■P  499      "  Means    for   var>ing    n     „      Torrance.     December  3rd.      „     _,        . 
.rk'lfmps."     J.   H.    R""";'"""   |'"^ms     &c."     Sterling   Telephone    S:    Electric 
32  .W      "Indicator    svslems   lor    im»,  ,      ^      , 

%l^-  ••''mX'-Muety  telephony."  H.  Sef.on-Jones  (Loren.  Akt.-Ges). 
%1^'  •?1i.<.rie  current  generator."  K.  Roller.  December  5.h.  (Ger- 
...fny.  Decmbcr  4.h.  ItOO.)  generators."       E.    B.  Collingham 

■f'l-i-27     "  Driving   mechanism    t^t    ciecinc  fc 
and  C    J.  A.  Owen.    December  5th  ^„^„,,i„„    „gi„cs."    S.   B.    Deproe 

S'l  530      •'Electric    htater»   lor    imn" 
and'j.  B.  Hoker.    December  oth.  ,      December  5th. 

ffi.545.     ■■  Sparging   pl"B'-       ^Vning    and    lighting    appar.-i.us."       K.    Bens- 
32  541      '•  Combiivd    electric    ni.iii"b  ^ 

■^SSi^Uod   ..Jriving^J^J-^  ----•  '-""  -^"^-  -' 
;o'';m.,ny,"becrmber  6th,  19a0.<       .  ^    posts    carrying  electric  wires,  &c."    P. 

3'  V»G      *•  Anti-climbinii    devic  s    1        k" 
r.  "Mii,hell.    December  .?th.  .  „„  ■•    I     U.    Rcilnn.     December  ath 

'■32,:VJ7.    •:  Electric   train  control  s>;.ems^_J.^^^  j      ^     R,g,„.     De- 

Vacuum    vaT\e5    lor    "a"' 

h  rm-..a.ically^.n.rolW    "C'Ct     swiUhe..'"     Shi;wmut    Mnch.n. 
VCm'r'^th*     (United  .Stages    D..;mb..^3rd^.J 

pi..,nolorle   <lr!ers.     ."jj      r,.-..mh.r   fith. 
,„l,.-.."     E.    Y.   Robinson.     "".,'""       (-h,nrlier.        Decern 
.l.vires    and   electr-'    ••macs.  ■    - 


imbers 
rinted  : 


PUBLISHED     SPECIFICATIONS. 

,„.h,cfji  are   those  under  which   .he  spe«i6eaUon.  will  k* 
■   ■'   ^S;wged!1n"  all  subsequent  proceedings  will  be  tak.n. 


isao. 

.3  ■M)9     "  li«s  for  use  in  electrically  welding  the  parts  of  automobile  bod 
j/L^JwinkJ  Slay  -JOth.  1920     a71.'l«;)^„,„^„.  „^„i,„  i,„p.ucs."    Radio 

13.968.  "Apparatus  or  «1';,'^"  "S^^,,^^";^',';:^.''  t^!!^  20.h,  l520.  (171.717.) 
'-■--"-."^"lU^le  d'^Win|"if^;hif  profits."  Siemens  Schucker.werke 
G-'    -i"^"^'  ^.l'-  '•f,L,*-*°'m!chines.--       V.   G.   Apple.       April  •23rd,    1917. 


Gi_-     - 

19,813. 
147.785.) 
'  -20,964. 


ng  a  strengthening   o(  wireless 
I.   Loewe        June  llth,    '<"' 


.uton^uc^^ppmg^^  /u^  ll!lJ:"^"tC^em'on 'iat^'t 


machii 


Process  and  connecuon    for  obtair 
,„„.„  ~.         Dr.   E.  F.  Huth    Gcs.    and  Dr 
I'i5l217.)' 
21,095. 

worked   by   ^ 

granted.)    (UU,G64.) 

21,1)99.     •■  Battery     iillin 
*^->V893''    ••  Svnchronous   motors   for    mechanical   loads 
^iB-^-I;:^^  ^^ihe^ffl^V-   ciecrolysis   of   gas  und 

"'••    E    \\.?me     July  26th,  1920.     (171.743.) 
^T3;860      "  l^eiueniy  'filters."     British    •rhorn.on-Hou|:on    Co.,     Ltd. 

linker,  and  F.  W.  Carter.   .Ang^'  «^;„t«-    AuguVt  iVth.  19-30.     (171,73U.) 

23  978.    ••Electric  switches.       H.  o-  rwenucc.     ^    &  . —    ^^^  „rrt,l„cnon 

24',263!        ^ 


■eedman.    July    Wth.    19-20. 
Siemens    Schuckert- 


Uiinker,  ana  r.  ", .  „-..-..  ,;  p,  „  pu-entice  August  iv.n,  laao.  i^.i,',;-/ 
23.978.  "Electric  s*"":''"-,,, , " '  ,^-  ^rlv  lor  the  reception  and  production 
21063      '•  V  bration    apparatus  particuwriy    lor    •       ivJ>5-22  1 

of'tTiSi  wave.."  Signal  G-  .August  2  s  ,  i^  •'•^j^^-^-f-),^,,,  „  „ents 
-24,-275.     "  Regulating    '«'»'.»"-.^    AkT    Ges    Brown.   Boveri    et  Cie.     AuBus. 

with  spring   pressing  mechanism.       ak.- 

26th.   1919.     (130,3-23.)  ,„„,.„;„„  of   ,l.-<trio  currents  also  appl-..^-.;- 

•J4.4-.1.    "  ^I"'-'""'-   '°\'':''  fSvd    iW     (Addition    to  127,488.)    (171,7K.) 
Young.    August  23rd,  l»-^„;,->"",„b.sta.ions."       Metropolian 
nghou>e   Electric   and    Manufacluring    Co.) 


"  24°753.'    "  Elec.rical     systj.  - 
Vickers  Elec.rical    Co.,    Ltd.    (W 
August  26th,  19-20.     (171,795.) 

•24  754.  "Automatic  electrical 
Electrical  Co.,  Ltd.  (Westingho. 
-26lh.   19-20.     (171,796.)  „ 

24  837      "  Electric  rheostats. 
7.h,'l930.     (163,021.) 

•'.i  444      '•  l-:i'etric    mote 


and    Ma 


Melropoli.a 
ufacturing  Co.) 


Wilson   Welder   and  MeUls  Co.   1 


-Vicke 
Augu 

May 

(fuller 

September 


Th 


:l2.5fl8.    ' 
rrmVr  .5th 
32.021.     ' 
Work..   In. 
:I2.«28.    "  I  " 
32.<V;7.     "V 
32ff13.     "  II' 
ber  6lh. 

33,715.    "  l>> 

ao.1  F.   P.  Wh 

32.71B.    "  1-1 

,G,oeral  Ele. 

32.72.'!.     "  I 

V    7.   HeT' 

K.7M.    "  ~ 

S    Z.  <le  P'" 

32.732.    "  ~ 

lirown.   B.W 

32,700     •■  I-.'       ^       .. 
'"S?-e.!^"'"nSn;'%ch    for   lighting 
B/n-olTand  G.  Degge.    December  7.h. 


D'-ccmber  6th. 

,.n  :       flltlngS  ■• 

f her  6th. 


British    Thoni! 
British    Thorns 


an-Houston  Co.,  Ltd.. 
,n-llouslon  Co..  Ltd. 
'.  Fcrranli.  Ltd.,  and 
•  Fcrranti.  Ltd..  and 
djnamos."    AUI.   C.s. 


,in.  iawjo.     y'-'-. '  „,,.nil,.rs  "        leraoic    Electric    Co..   Ltd. 

H^^^^   Mf  f;c^^^£sep^b„  .d.^^(l.l^^ 

e^'r"^i:i:j^--1^>re.rica,    batteries.-.    W.    T.    Coulso 
0;^.U?"&-'£rspS^;?^i.ug."     sphinx    Manufacturing 

c^. ^c^^^^ar^sf  s:|,;^.ejb.^^th.^im  an^,  ^^^^^. 

■-n  104      "  Motor  control   systems    lor    eiei  (171,846.)  1 

OtTs    iT.d.   (Otis  Elevator  Co.).    f'P '•"'tl -;^^i,io„  of  poinJs  in  railway  |ys-j 

<i7'390.    •■Arrangements  !"•■  de'ec  mg  the  P^«'"™j     V^  a.  E.  Hudd.    Sep 
rpms  "     Automatic  Telephone  Manulaciur.ug     -   ., 

teinber  •27th,  19-20.     (in.8«->  „        Automatic  Telephone  Manula. 

.^^::^'"l^^^^^-^'^^    a    power-s-on    indicator."     G. 

H^'Sts.  "se^'emV'sS*  J-„,  'VoV'^i-hlights.     guns,     and     the 

28.199.    "  Operating    "'^hani^m    lo^^  ^      ^^^^^.^^  ^^     Q^.^^er 
British  Thomson-Houston  Co..   Ltd.   tue 
(171.857.)  „„nr,tors  "       H.    H.    Thompson    and    A.    fc 

■■'8  (i-'O     "Magnetic    seoari.ors. 
Oc"obrr'.8th,  1920.     (171,859.)  regulating   .he  direct-curren.   vul' 

29,091.    ••  Process  ami  apparatus  <prrcgu^^^t^^^^_^^  ^^^^.^  ^,  ^le.    O,  t„ 
n'<>t-»l    vapour  rectifier   :n*it.iu.in«n.  - 

w   liih    1919      (152.361.)  ,     ,.      ^-iphinerv."        British    Electru 

%.'3l».'   "Brush   holder    '-.,,  V.";S"'  O    ob,.::  16.r&«.     an,870.)^ 
Plant  Co.,  Ltd.:  and   '■  .^.  ^^.'"o     Oldham,    G.    Oldham,    and   J.    Oldham 

09  844.    "Electric    switches.       ,.0;.  "'19097,0]  )    (171,878.  ^.  ^    , 

Octo'S;  21st.  1930.  (C"«"ate  apli«...on_^  W.«7.{,-;\i;,^^  ^.^,^^„,  „,  high  Ire- 
.u'e'ni^  ;.'a  ;X;^rAug|.  5th,  im  (167,445.)^^^^  ^^  ,,^33, 
^3L5^.     "Electric    '«^aclors/'^^  S.  ^R-J^J^rMnan^  „J   ^     p     Tessmann   and    R. 

C.^S.  'Novem^""2'^<'-';^-„/Yv\V^|--  British  Thoms„„.Houston  C,,., 
■aatn     ■•  El.-cr  c  motor  control  «»»"'"'.     .^o      (171.904.) 

Lt?.'T(^eneral  Electric  Co.).  Noyembe;  29th  1920.  ^U^^^^^^_«^  ^^^^^,  ,„. 
SSm     "Electric    resistance    welding.       >v 

1920".     (171.906.)  .      -,^,r„lvtic    rrlls."        Metropolitan-Vicker. 

Fl^-tllJal  ro'','"ud"""DLVbrr  9th.  ^^^^X.  "        British    Thon«on. 

nnustnn  To..   V<<'^'<>"":l    '■;'';'.'"^?,o'maiic    Telephone    Manu  actu^B    Co., 

U^.'"'D<.emh:r''^''h.   im"'(Pa.ent'o.  addition    not  granted.)    (155,833.) 


urbin.s   for    dr 


of    automobiles.' 


.      "'r     R     Ran/i.     January   4th.    1921. 
S2fl.     "  Hydraulic    lelemotor    apparatus.         .-       ■  . 

(171,919.)  ,  ..     „     ^.i,n    l„f(    F.plinius).     January   Sr.l,    iKi '• 

S.W.    "  Electric   resistances.       H.    B.hn(»e<  ,         „    io,h     1921. 

a.'V7.104.  ,  ,  ,      .,       ,      de    M.   CMtley.       JanuaA-    10th,   ^^-''• 

1591      ••Accumulator    plates.  L.    ae    ni.  ,.c        i, 

(•7'-»2l'  ,      1     .,  iviir.llv    seoarating    chromium,"       E.    Liebreic   . 

u,     ,.•  *  7  425      "  Process   o(    electroUnclli     9e,>jr....   k 

■  Ma'rch  8,h,  ISaO.    (169,887.) 
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REDUCED 
PRICES 

LARGE 
STOCKS 


London 
46/471  nnsDury 
'       5quani,EC 

lelegnam&:- 

"liFEMOLDi  FINSQUARE.UJNOO 
leJaphong- ••  LONDON  wall  7i88 


BLflCKLEy 
THPF. 

TRADE      MARK      PROTECTED 

Used   by  rr)05rGovgrnm<z.nt  PgparTments. 
Municipalifies.   Railway  Companies    and 
Leading    Contractors. 

The  only  DURABLE  and  REUABLE 
adhesive  Tap«^r  ALL  CLIMATES" 
50LE     MAKERS 

coriMOLLys(Bcecic^UEy) 

INSULATED   WIRE  ^  CABLE   MAKERS 

Enamelled,    Si  Ik   snd   Cotton 
Covered  Wiir'gs  ^  VI.R.  Oableo 

V7DRK5   :  BL^HCFCLE^; 

Telephone  -  Chectfiam  Hill  .640  5;  641. 
Tcleopams:  Connol[y"^  Blackley" 


E.M.I." 

FANS  &  MOTORS. 


PORT  HOLE  FANS— SLOW  SPEED. 


D.   0. 


HOGAN  &  WARDROP 

88.  Golden  Lane,  London,  EX.  1 . 


Lvsxilevtor 
SerVice 


f 


And  that  Service  amounts  to  more  than  merely  taking 
ycnr  order.  From  a  thoroughly  expert  investigation  of 
your  exact  requirements  to  the  satisfactory  operation  of 
oiT  product  on  your  Lines,  nothing  is  omitted  that  would 
ccotribute  to  the  "  Service  "  vr>u  buy  with 

THOMAS    QUALITY    INSULATORS. 

JAMES    W.    GLADSTONE,    LTD 

AGENTS     FOR     EUROPE, 

7«*,  Honor  Oak  Road.  LONDON  (S.E.),  England. 


7Iis-j2stWbrd[inFTLr&" 


..ulmos 

—  —     GENUINE 

©  f  IBF^E  @ 

•SHEETS-RODS- 

•TUBES  -  GEARS  • 

•INSULATORS-WASHERS- 

—  BUSHES   ETC.  ^ 

lviOSSES«^iniTcriELl5" 

GOLDEN  LANE    LONOONEC 
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The    Motor    with    the 
SILVFR  FINISH. 

TT/ie     success      of    the 
Scholey           Fractional 
H.P.    Motor  is  due    to 
design      and       general 
workmanship. 

SCHOLEY  &  Co. 

Ltd. 

Victory  Works, 

CROYDON. 

Tclephone-Croydon2l64. 

SILK  FLOUNCE  SHADES 


THE  MOST  POPULAR  SELLING 
LINE  IN  SILK  SHADES. 

PLACE    YOUR    STOCK    ORDER    NOW. 


The  Flounces  are 
made  of  best  quality 
JAP       SILK 

trimmed  with  crystal 
bead  fringe,  and  are 
mounted  on  polished 
copper-finished  bands 
(as  illustration), 

SunpZ/erf  either 

fnr  Gas 

or  EIrcl'ic  Lhhi. 


STOCK    COLOURS. 

Red,   Pink.  Vieux  Rose,  Amber,  Green, 

Orange.  Blue,  Gold,  Yellow.  Emerald. 

SPECIAL  COLOURS  TO  ORDER. 


NOTE  THE 
LOW  PRICES. 

Each 
am.         3/6 

6/9 
9/- 

A    Samole    Set    of 

above  will  be  forwarded, 
post  free,  upon  receipt 
of  1913.  CaBh  refunded 
if  Shades  ar«  not  ap- 
proved of  and  returned 
within  seven  days. 


A.  &  N.    SGAIFE, 

(DKtr,  "S,") 
Wholesale  Manufacturers, 

94.  Markhouse  Road,  Walthamstow,  London,  E.17. 


Meters. 


We  have  redesigned  our  Air  Damped 
Moving  Iron  Type  Meters,  and  having 
a  good  stock  can  deliver  the  same  day 
as  ordered  if  necessary 

All  recognised  Sizes  and  Scales, 


PRICES     RIGHT. 

All  Standard  Types. 


TheWalsall  Electrical  Co.,  Ltd., 

Walsall, 


TtUtrtm :  "  ELECTRICAL." 


TtUphn* :  45  WALSALU 
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BARE.     SILK     and     COTTON 

COVERED      and      ENAMELLED 

COPPER  &  HIGH   RESISTANCE 

WIRES,     CABLES,       SHEET 

THE  CONCORDIA  ELECTRIC  WIRE  Co.,  Ltd^ 

TRENT     IV1ILLS,     NEW     SAWLEY,     DERBYSHIRE. 

STRIP     and     RIBBON. 

TELEGRAMS:    "Polianite.  Long  Eaton."                                            TELEPHONE:    Long  Eaton  249 

COVERED    COPPER    and 
HIGH     RESISTANCE     WIRES. 

ENAMELLED  COPPER  «hd 

HIGH  RESISTANCE 
WIRES. 

BELL    WIRES     &    CORDS, 
TELEPHONE  CABLES  <&  CORDS. 

CHARCOAL     IRON     WIRE. 

ARMATURE      BINDING     WIRE. 

FUSE      WIRES. 

MEDICAL     CORDS. 

INSULATING      MATERIALS 

(or  all  classes  of  Electrical  Apparatus. 

FLEXIBLE     CORDS 

of  avary  Construction,  Finish  and  Size. 

LONDON  OFFICE  &  STORES :   1 55,  Victoria  St.,  S.W.  1 .     TELEKV.^%',^,1il°.„d,»." 

!!!!  '■■■■■■• 
^■■■1  ■■■■■ill 


1891   —       1921  e 
^Tlftipty  "VfearS;  ExpGpicncG 


of  A.C.  Motor  Manufacture  goes  into  every 


BRITTAIN'S  ELECTRIC  MOTOR  CO. 


(Formerly  LANCDON-DAVIES). 


110,  CANNON  STREET, 
LONDON.   E.G.  4. 

'Crams  :  "  Damopfton,  Cannon,  London.' 


Works :  F.ASTDOWN    WORKS. 
DERMODV  ROAD. 
LEWISHAM,  S.E.  13. 

'Phone  :  City  2744  (2  lines). 


Makes  an  Awkward  Job  Easy. 

The  Fle.xible  Driving  Shaft  fitted  to  this  new  Wolf 
*  Portable  Grinding  Machine  makes  it  possible  for  the 
grinding  wheel  to  be  operated  under  the  most  awkward 
conditions,  just  as  easily  as  if  the  work  was  straight- 
forward Being  fitted,  il  retjuired,  with  a  Mobile 
Trolley,  it  enables  work  to  be  carried  out  in  any  part  of 
the  shop,  without  the  necessity  of  taking  it  to  the  bench 
Easily  operated  by  one  man,  this  device  considerably 
eliminates  fatigue,  and  is  a  remarkable  time  and  labour 
sawr.  Manufacturers  and  Engineers  who  are  anxious 
to  increase  their  output  cannot  aflbrd  to  overlook  our 
m»ny  labour-saving  Electric  Tools.  May  we  send  you 
full  particulars  of  this  remarkable  labour  saver  and 
our  complete  Catalogue  ?  !•  will  place  you  under  no 
obligation  and  prove  of  exceptional  interest. 


S     WOLF  &   CO.,    LTD., 

US.SoulhwarkStresl.  Londoo.  S.E.  1. 
Tekph„ncs  :  Central  SI72  end  Hop  2734. 
Coventry  i    6,  Warwick  Row. 
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/oleeia/nJ?zdaui^(^ 


CLEATS. 


Your  Enquiries  are  Solicited  for  : — 

ACCESSORIES 

Ceiling  Roses  — 2  and  3-plate. 
Round  Cut-outs  — 5  and  10  ampere. 
Oblong  Cut-outs  — 5,  10  and  20  ampere. 
Plaster  lined  cut-outs,  5,  8,  10,  20  &  30 

amperes. 
Counter  Weights  Sets. 

All  the  above  of  BEST  QUALITY  with  heaw  brass 
Terminals  and  of  ENGLISH  MANUFACTURE 
throughout 

SPECIAL   PORCELAINS 

To  Customers'  Sketches  or  Samples. 

FIREITE. 

A  perfect  Insulating  and  Meat  Resisting  Porcelain  for 
EI.KCTRIC  ITRES.  Sl'ARKINO  PLUGS,  EI.EC- 
TlilC  FI'RNAi  :i",S,  etc.,  moulded  or  threaded  to  anv 
desired   design 

The  ELECTRIC  &  ORDNANCE 

ACCESSORIES  Co..  Ltd.,  ..„.,„...„„ 

(f;S"«:iof..  M,^.r,    K.ctrr..  l.,miUd\  Ciim  h.r. 

Offices  &  Works  .— Havclock  &  Shclton  Potteries,  Hanley,  Stoke-on-Trent.  ( 

London  Office :    -    -    Vickers  House,  Broadway,  London,  S.W.  1 . 

PLEASE  ADDREiS  ALL  ENQUIRES  TO  HANLEY. 
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FREDERICK   SMITH   AND   COMPANY 

(Incorporated   In  the  LONDON     ELECTRIC    WIRE    CO.   and    SMITHS,   Ltd.). 


COPPER    WIRE 

100  Per  Cent.  Conductivity       All  sizes  to  '001. 

Hard  Drawn  H.C.  Copper  Line  Wire ;  Special  Tinned  Wire. 


^AOBftARK 


^V^V^^^^^^V^^^^Ai'lAi^i^A^AA,^^ 


COPPER  TROLLEY  WIRE, 

SPECIAL     SECTIONS. 


WWV^W%iW^M>/^W%^WW^i^/*^ 


BRONZE    TROLLEY    WIRE, 

MAXIMUM  TENSILE  STRAIN,  DURABILITY  AND  CONDUCTIVIH. 


SM/y, 


^^^wv^^^wwv^^^^^^^^^^w^^,^^^ 


SILICIUM     BRONZE    WIRE 

«C"  QUALITY  FOR  TELEPHONE  LINES,  &c. 


^'^^''^ 


PHOSPHOR    BRONZE    SPRING    WIRE. 

Aluminium  Wire  and  Strip  for  aii  Eiectricai  Purposes. 


iLna,coxida,    VSTorks,    Salfora,    IVIANCHESTER. 


lO-amp.  Hand-Shield  Type. 

(Aftuiil   Si/i'.) 


ImmedJBte     Delivery. 

WALL  PLUGS  OF  ALL  TYPES. 


INCLUDING 

3-AMP.  FLUSH. 

5-AMP.  ORDINARY. 

5-AMP.  HANDSHIELD. 

10-AMP.  ORDINARY. 

10-AMP.  HANDSHIELD 

(as  Illustrated). 

10/15-AMP.    HANDSHIELD. 

10-AMP.    LONG-HANDLE 

HANDSHIELD. 

5-AMP.    COMBINED    SWITCH 

AND    WALLPLUG. 

10-AMP.    COMBINED    SWITCH 

AND    WALLPLUG. 

Prices    on    Application. 


5  and   10-amp.  Combined 
Switch  and  >\  all  Plug. 


The   B.E.Co.  ( 


OF     LONDON     AND 
BIRMINGHAM. 


)  Ltd., 


Hendon  House,  57,  Upper  Thames  Street,  London,  E.G.  4. 

Phone:    CITY  4047.  TeleKrams :    "  UBBECOUTA,  CANNON,  LONDON." 
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'TUDORS'mean  rellabilir/ 


Sole  Manufacturers  for  the  United  Kingdom 

a,cTUDORACCU>lUIATOR& 

2lNorfolk  St.,  Strand.London, 

9cle|iJiotw:  Central  3308.   ^Jclegrams:  Subconical.  CstrandXondoa 

V^orh.*:     Dukinficlcl,    near  T^tanchc  ^^cr  . 


Contractori  lo  H.M.   Admiralty,    Wat  Office,  Royal  Air  Fore  ;   'Post  Office  and  Foreign  and  Calonlal  Qovernmenli. 
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POWER  WITH  ECONOMY. 

MIRRLEES-DIESEL 
OIL  ENGINES. 

B]:>itisl:i     ]Vra,cle. 

Best    and     most    reliable    for    Electricity 
Works  and  Private  Power  Stations. 


375  B.H.P.  Mirrlees-Diesel  Engtnc. 

Buy  from  the  Makers  with  the  Longest  Experience. 

MIRRLEES,  BICKERTON  &  DAY, 

HAZEL     GROVE, 'STOCKPORT. 

LONDON    OFFICE  : 

"MIRRLEES  HOUSE,"  7,  Grosvenor  Gardens,  WESTMINSTER,  S.W.I. 


Polyphase  Motors. 

Squirrel-cage  and  slip-ring  types, 
all  standard  voltages  and  cycles. 

^  to  50  Horse-power. 

Good  stocks  and  quick  deliveries. 


We  guarantee  cue  Motors  and  Apparatus  installed  in  the  United  Kingdom  against 
BRp^vnowNJ  for  12  months  fcom  date  of  invoice.  If  during  that  period 
rep*ir!>  are  neceseary  we  undertake  to  carry  these  out  free  of  charge,  provided 
that  such  machines  have  been  properly  erected,  and  «uitably  protected  against 
undue  overloading,  and  that  the  damage  does  not  arise  out  of  wilful  DCglect.  tire. 
Hood,  or  ordiiary  wear  and  tear,  but  if  a  breakdown  results  from  wear  and  tear 
we  will  make  good  the  damage  to  the  machine.  It  is  understood  that  the  motor 
or  parts  of  same  requiring  repair  shall  be  returned  to  our  Works  carriage  paid. 
We  do  not  hold  ourselves  respocsible  for  repairs  made  or  attempted  to  be  made 
without  our  sanction. 

This  Guarantre  is  limited  to  the  original  purchaser,  and  is  subject  to  our 
Representatives  having  access  to  the  motor  for  the  purpose  of  inspection  at  all 
reasonable  times  during  the  period  of  Guarantee. 

Marshall  &  Plumtree,  Ltd., 

20,  High  Holborn,  London,  W.C.  1. 

Telephone:  Chancery  7144. 


WELLS'    OIL  CABINETS 


Made  in  Tinned  Steel, 
Enamelled  Bright  Red  with 
Galvanised     Iron      bottom. 


Capacities  6  to  50  Galloni. 


Polished  Brass  Force-Pcmp,  simple  in 
eonstraction,  screwed  into  place  and  readily 
removable  for  Slliig  Cabinet   from  a  barrel. 


Also  makers  of  Waste  Oil 

Filters,    Oil   Cisterns   and 

Settling  Tanks. 


A.  C.  WELLS  &  Co.,  lOla,  Midland  Rd., 

St.  P.ncra.,  LONDON,  N.W.  1. 


Work,:    MANCHESTER. 


"CONREX" 

"CONREX" 

Patent    Inspection 

Patent  Inspection 

Normal  Bend. 

Tees. 

Wide  range  of  Fittings, 
Accessories  and  Tools  in 
Stock,  including  Rawlplugs 
for  fixing.  Prices  quoted 
to     your    specification     : 

Send  for    fully   Illustrated   Litt. 


TELEPHONES: 


Holborn  123. 
..     5456. 


NifTLEFOLD 

&0/^'KTC     1  TIN     54  HIGH  HOtBORN 
DwWo    JjIJJ.  I^NDPN   VV.C.i. 


ELECTRIC    RADIATORS. 


New  Listt  Now  Ready. 


REDUCED    PRICES. 


MANY    NEW    DESIGNS. 
SOUTHERN  ELECTRIC  Co.,  Ltd., 

138,    Southwark    Street, 
LONDON,      S.E.     1.  I 
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D.  &  S.  "I"  TYPE  SNITCH. 
1897-1918 


Of  age  but  still  growing. 

Increasing  sales  for  over  twenty-one  years  not  only 
show  that  the  design  is  right,  and  up-to-date  all  the 
time,  but  also  indicate  what  is  even  more  important, 
that  the  workmanship  is  sound  and  that  the  switches 
stand  the  rough  handling  for  which  they  are  intended. 


DORMAN  &  SMITH  L^ 

ORDSAL    ELECTRiCAL     W€UiKS,     SALTORD,     MANCHESTER, 
LONDON  OFFICE:  17,  VICTORIA  ST.,  WESTMINSTER,  S.W,  I. 


i 
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INDUSTRIAL    ELECTRIC 

MOTORS. 


THREE-PHASE  SQUIRREL  CAGE 
INDUCTION  MOTOR,  CLASS  A.G. 
ENCLOSED     VENTILATED     TYPE. 


DIRECT    CLKKE\T    MOTOR    CLASS 
C.B.,  ENCLOSED  VENTILATED  TYPE. 


THE 


ENGLISH 

ELECTRIC 

COMPANY, 


LIMITED. 


THREE-PHASE    SLIP-RING    INDUCTION    MOTOR, 

CLASS  A.G.S..  PROTECTED  TYPE. 

FITTED  WITH   SHORT  CIRCUITING   AND   BRUSH-LIFTING 

DEVICE 


"  English  Electric"  Motors  combine 
all  the  latest  developments  in  elec- 
trical and  mechanical  design  and  are 
the  product  of  the  amalgamated 
experience  of  the  various  works  of 
the  Company. 

A  wide  range  of  types  has  been 
designed,  and  we  are  therefore  in 
the  unique  position  of  being  able  to 
supply  machines  suitable  for  all 
industrial  purposes. 

Should  you  require  advice  as  to 
the  type  or  size  of  motor  that  will 
best  meet  your  requirements,  the 
experience  of  our  engineering  staff  is 
at  your  service. 

Standard  sizes  ready  for 
immediate  delivery. 


WORKS  : 

DICK,  KERR  WORKS,  PRESTON.         ORDNANCE  WORKS,  COVENTRY. 

PHCENIX    WORKS.     BRADFORD.  SIEMENS    WORKS,    STAFFORD. 

WILLANS   WORKS,   RUGBY. 

QUEEN'S  HOUSE,  KINGSWAY,  LONDON,  W.C.  2. 


s  TELEPHONE  i     HOLBORN   830. 


TELEGRAMS  ;    "  ENELECTICO.  WESTCENT.  LONDON. 
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Duncan  Watson  &  Co., 

Electrical  Engineers, 
61/62,  Berners  St.,  London,  W.   1. 

Eitabli$hed  Quarter  of  a  Century. 


HOUSEWIVES  who  take  pride  in  the 
cleanHness  of  their  home  will  thank 
you  for  introducing  the  two  home 
labour  savers— Rotapex  and  Apex.  Your  sales 
are  helped  by  our  advertising.  When  the 
housewife  comes  into  your  shop — see  that  you 
are  ready — it  means  money  to  you. 


JoTAPEX 

'MT/ZEO*  ELECTRIC  WASHER 


R' 


OTAPEXisthe 

electric  washer 
that  revolution- 
ises   home    washing. 
A    real   washer    that 
doesn't    have    to    be 
coaxed  —  shorn    of 
all  the  complications 
associated    with    me 
chanical  washers.  The 
housewife  can  use  it 
and  i»(7/  use  it  when 
she  sees  the  simplicity 
of  it.   As  to  construc- 
tion— here   again  is  expressed  all 
that  is  latest  and  best. 

There's  businexa  for 
you  in  Rotapex,  too. 

APEX  —  the  better  suction 
cleaner — has  strong  claims 
on  the  house-proud  woman 
who  knows  how  clean  the  home 
should  be.  Light,  portable,  con- 
structed on  sane,  simple  lines, 
there  is  no  better  cleaner,  and  the 
housewife  knows  it.  Show  it  to 
her  —  sell  it  to  her.  But  first 
examine  Apex  construction  your- 
self. You  will  know  then  that 
your  sale  will  be  easy. 

There's   money   in   Apex 
for    you  —  ask    us    how. 


slbcthic  SUCTION  cLeAMsn 


Both  Rotapex  and  Apex  can  kt  $cen 
any  timr  at  our  ahowrocmt — you  tan 
ie»J  your  clitnli,  loo.  Your  Inltrettt 
ere  prottcttj. 

Aik  els*  tthoul  Ectne  and  SanU 
Wacuum    Ckentri, 


What  you  want 

at  the  price 

you  want. 


There  is  one  thing  you  can  always 
depend  upon  getting"  when  dealing 
with  us,  and  that  is  a  "  square 
deal.  "  Whatever  it  is  you  order 
you  can  rely  on  the  goods  being 
the  best  of  their  class  and  quoted 
at  rock  bottom  figures.  The  man 
we  cater  for  is  the  keen  buyer,  the 
expert  purchaser  who  very  properly 
desires  to  buy  in  the  best  market, 
and  who  knows  "  quality "  when 
he  sees  it. 

To  such  we  issue  a  cordial  invita- 
tion for  enquiries.  Our  Stores 
have  been  enlarged,  and  carrying 
as  we  do,  ample  stocks  ofZ  Drawn 
\\lre  Lamps  (and  other  makes), 
Electrolux  Cleaners,  &c.,  we  can 
despatch  promptly. 

We  have  introduced  a  novel  type 
of  indirect  bowl  fittinc.  This  is 
translucent,  and  can  be  supplied  to 
resemble  plain  or  coloured  marble. 
It  is  light,  strong,  and  .cheap. 
You  should  call  and  see  it. 


Z  Electric  Lamp  &  Supplies  Co.,  Ltd., 

73,    Newman    Street,    London,    W.  1. 

Ttlaptaoue :  Teleerams : 

Muitum  4C50/1  "Zedelltm,  Phone.  Londan." 

BRANCHES: 
BiiuiiiaHAM :  t.  Ctaurcb  St,.  Colmort  Fs*. 
BailTOL:         S9,  Victoria  Streit. 
POBLIM  :  i.  South  Acoa  Strati. 
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GENTS' 


ARE    MAKERS    OF 

WATER  LEVEL- 
INDICATING, 

RECORDING  and 
ALARM  APPARATUS 

For  RESERVOIRS,  FILTER    BEOS    and 
IMPOUNDING    TANKS. 


SEWAGE    AND    STREAM    RECORDERS 

Mechanically  or  Electrically  Operated. 


ELECTRICAL— 

FOR 
SHOWING   AT 
A    DISTANCE. 


MECHANICAL- 

FOR 
WORKING 
LOCALLY. 


Pen  and  Ink  and  a 

Poatoard  bring  full 

details. 


f:PitlAOAY  Wt> 


'-eiCESTG'' 


FACTORY  :-Faradav  Works.  LEICESTER. 
LONDON  :-ZS,  Victoria  Street.  3.W.  1. 
NEWCASTLE-ON-TYNE  :-Tangent  House, 
52.  Biacltett  Street. 


Ijhey  save 
Space. 


For  durability,  economy, 
reliable  working,  and 
above  all,  for  steady 
light—  instal 

"HINDLEY",  „ 
VERTICAL  GAS 
ENGINES.  ... 


Made   in   units   up   tu   JjU    l\W. 
For  Direct-Coupling    to  Electric   Generators. 

jilso  VERTICAL    HIGH-SPEED 

STEAM    ENGINES. 

LET    US    SEND    YOU    FULL    PARTICL'1.A1«. 

E.  S.   HINDLEY  &  SONS, 

BOURTON,    DORSET, 

AND 

11,  Queen    Yictox>iR,    Str>eet,  E.G.  4. 

■     |H|     I^B     ■■■  TBLKI-HONX  :   CrTY  9S04.  ^B     ^H     ^^     ■ 


.^'^'WvMll 


Articles  oT 

WELDED 

WRtfT  STEEL 

are  stronger 

neater 

<1  better 

than  rivetted 


Have     you     ooasidepod 
these    facts    as    applyiac    t« 
of    the    apparatus    oc     p«ru    yoa 


We    can  coaruitee    a    Moad   job  at    striMJv 

ooiup«titive  prices,  and  cah  haiuU*  artialu 

from  a  ftw  peuxids  ip  t«  10  toa». 

S«nd  us  difnm%4ion*d  liraw- 

ints  and  lei  w«  9w«i«. 


R.  jGixkias  k  CV 
RotKcrKMiv 


//Will 


uuwwWW 
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FULLER  BLOGKTYPE  ACCUMULATORS. 

SURPLUS     GOVERNMENT     STOCK.  ABSOLUTELY     NEW. 

CONSIDERABLY  BELOW  COST. 

Only  a  limited  quantity  of  our  original  stocl<  of  26,400  left.  Send 
your  enquiries  before  it  is  too  late.  This  offer  cannot  be  repeated 
when  present  stock  is  sold.     Unobtainable  elsewhere  at  our  price. 

Tbese  Accumulators  have  no  nlates  to  buckle.  Internal  short-circurtinB  is  impossible.  Will  hold  their  charge  for  months. 

LIBERAL     DISCOUNT     TO     THE     TRADE. 


AS   SUPPLIED   TO:— 

Tht  Manchester  Corporation. 

The  Grimsby  Corporation. 

The  Brighton  Corporation. 

The  Witney  Urban  District  Council. 

The  Isle  of  Wight  Electric  Light  <£  Power 

Co..  Ltd. 
The  Folkestone  Electric  Supply  Co. 
Tht   North    Metropolitan    Electric    Power 

Supply  Co. 
The  Northwich  Electric  Supply  Co. 
The  Automobile  is^ociation  i  Motor  Union. 
The  Cambridge  University. 
Pirelli-General  Cable  Works.  Ltd. 
British  Insulated  i  Hetsby  Cables,  Ltd. 
The  Commercial  Cable  Co. 
Callender's  Cable  i  Construction  Co.,  Ltd. 
The  Great  Eastern  Railway. 
The  Dublin  i  Lucan  Electric  Railway  Co 
London  i  Southwestern  Railway  Co., 

And  most  of  the  Leading  Houses  in  the 
Electrical  Trades. 


'*  The  Autocar/*  July  26th,  1920,  gave  an  iinBOlioited 
article  referring  to  our  remarkable  offer  to  supply  the 
finest  Accumulator  on  the  marbet  at  a  price  unheard 
of  before,  and  Tecommeuded  owners  of  care,  who  are 
desirous  of  equipping  their  cars  with  an  efficient  lighting 
set  at  a  bargain  price,  to  communicate  with  us  at  once. 
A  detailed  and  instruotive  scheme  of  wiring  these  cells 
in  parallel,  together  with  diagram,  was  given.  We  have 
had  this  article  reprinted. 


LET    US    SEND     YOU    A     COPY. 

The  SMolt  and  10-mlt  sets  .ire  supplied  with  strong  Teak  Cases, 
fitted  with:, utside'erminals  las  per  illustration),  brass  hinges 
and  fastener  and  solid  leather  straps. 


outer  Ccses. 


STEH^T*     FOI2     PI2ICSS     N'O'W. 

The   CITY  ACCUMULATOR  Co., 

75,     GREAT     EASTERN     STREET,     E.C.     2. 

■Phone     1338  Clerkenwell. 


10-volt,  20  amp.-hour  (actuaU. 


ILiI 


LONG-BURNING,     STEADY-BURNING . 

For     Arc    Lighting,    Cinematograph     and    Searchlight     Work. 
In  buying  Conradty's  Carbons  you  can  rely  on 

(1)  Reliability    and    Uniform    Quality. 

(2)  Prompt    Delivery. 

Prices  and  Particulars  from  ihc  Sole  Agents  for  the   United  K  ingdom  and  Colonies  : 


Sioaiv  Hectrical  ^M- 

8,    10   &    12,    GOLDEN    LANE,   LONDON,    E.C.  1. 

TELEPHONE  .   Clerkenwell  2032  (4  llncj).  TELEGRAMS  :  Slonclric,   Barb.    London. 

Branches : 
I  EDINBURGH  :  I  GLASGOW  : 


MANCHESTER  : 

)6  dc  16a.  JacV>>n.   Row,  DMir.-ale 


79.  81   &  85.  Hanover   Street. 


27,  Hope  Street. 
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APEX  IRONCLAD 
WATERTIGHT  SWITCH  &  FUSE 

GLASGOW    PATTERN 

Knife  Switch  operated  by  the  exclusiue 
APEX  quick  rnal^e  andd'iick  break  rrnwe- 
menl  on  four  contacts.  The  possibility  of 
destructive  arcing  is  reduced  to  a  minimum. 
A  particularly  useful  and  reliable  model. 

Fuses  are  Porcelain  replace- 
ment     Home    Office     Type. 


Type  No.  501. 

60  and  100  a 

Type  No.  401. 

60  and  100 


-D.P.  orT.P.  as   illustrated,  30, 

(Tips..    500    volts. 

-DP.  orT.P,  .Switch    only,  30, 
imps.,  50O  volts. 


Right    through 

the  complete  series  of  Apex  Switch  (iear 
— the  perfected  Apex  movement  is  used. 
Every  Apex  must  operate  correctly — 
quite  independently  of  the  user.  Care- 
lessness of  the  grossest  kind  cannot 
prevent  it  functioning  either  to  the  "  on  " 
or  to  the  "off"  position  rapidly  and 
effectively.  There  cannot  possibly  be 
any  intermediate  position  ;  and  then  all 
contacts  are  broken  or  made  simul- 
taneously— which  means  that  risk  of 
arcing-  is  reduced  to  the  minimum. 

" APEX " 
IRONCLAD 
SWITCHGEAR 

Take  an  opportunity  of  inspecting  any  Apex 
Switch — note  the  sweet,  smooth  silkiness  with 
which  contact  is  made  or  broken — try  to  do 
something  wrong  —  then  note  the  general 
excellence  of  design,  construction  and  work- 
manship —  and  you  will  make  Apex  your 
standard  for  every  job  requiring  an  ironclad 
switch.  In  addition  to  the  models  illustrated, 
Apex  Switches  are  made  in  Side  Handle  type 
with  and  without  H.O.  Fuses,  Watertight 
Switch  Fuse,  and  Mine  Type  Switch  Fuse 
for     fiery     mines  —  all    of    them    ironclad. 


Fall  particulars   and  prompt   delivery   of  Apex   Switchgear  from  : 


FOSTER  ENGINEERING  CO.,  Ltd.,  | 

Morden  Works.  Wimbledon,  London,  S.W.  19    I 


Ttlepho 
Telegra 


1800  Wimbledon  (three  lines). 
FOSTERACO.    WIMBLE.    LONDON. 


THE  SUN  ELECTRICAL  CO.,  Ltd., 

118-120,  Charing  Cross  Road,  London,  W.C.2. 

Telephone:     7766  GerrarJ  (four  lines}. 
Telegram,  :    SECABILIS,  OX.  LONDON. 


DOWNES   &   DAVIES, 

1  &  3,  Stanley  Street,  Liverpool 

Telenhone  ;     Central  S794  and  S473. 
Telegram,:     UTIS. 


DRAKE  &  GORH AM  Wholesale,  Ld. 

67,  Long  Acre,  London,  W.C  2. 

Telephone  :     4850  Regent  (three  lines). 
Telegrams:    DRACORLITE.    RAND.    LONDON. 


THE  ELECTRICAL  REVIEW. 


[December  30,  1921. 


'DEDUCE    costs    by   using     the    Cneaper  ■  than  -  Wood 

"WELCO"    SLOTTED    STEEL    BARS    for    al. 

Mxing   Framework,  for  all    Switch,   Meter,  Fuse,  Service 

and    Starting   Panels   and    for    Buildings   and    Partitions 


NO    FORGING. 
NO    TAPPING. 


NO    DRILLING. 
NO     FITTING. 


Manufactured  in  Mild  Steel  in 
CHANNEL    BARS.  ANGLE    BARS. 


1  in    X    1  in.    X   i  in. 
Uin,  "  1  in.    X  ,:,in. 

2  in    ■    1  in,  X   J  in. 

per  ft.     9d. 
l/I 
1/6 

1  in.   >    1  in.   X  J  in.  per  ft.    9d. 
Uin,  "   liin.  X  i  in.                  1/. 
2  in.    X   2  in,  x  i  in.       „        1/6 

FLAT 

BARS. 

Ih  i":   x'i''ir 
2    in.    •    i  ir 

.  per  fl.      6d. 

lOd. 

.        .,           1/2 

Supplied   in    Kanilom 
10(1  ft 

l.enyths,    1 
,  plus   10%, 

10  ft.       (.)iiantities  of  less  than 
f.o.r     Hinii.n,.;h,-im. 

MAKES  AM   ENGINEERING  JOB 
OF  YOUR   PAMELS 

i  WRITE*    FOR    SAMPLES    : 


:ATENTg- 

ISO,    Alma    Street,     BIRMINGHAM. 


c:,," ',:.'.„  :.o  crrr: 


:>  C 


D  < ',: :'  .;„'.':.  ,:^:d  c 


rr>Mi 
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TELEPHONK: 
WILLESDUN  974. 


^- 


TELEGRAMS: 
IVOLTSIT,  LONDON. 


THE 


Standard  Insulator  Co.,L 

99  &   78a.  SALUSBURY   ROAD. 
KILBURN,    LONDON,    N.W.  6. 


TD.  I 


MOULDED    INSULATORS 

EBONITE        or       VULCANITE. 
HIVOLTSIT    or  STABALIT. 

Perfect  Insulation.     High  Dielectric  Strength. 

WIRELESS    INSULATORS    A    SPECIALITY. 


The  100%  Efficiency  MAGNET  WIRE. 
ENAMELLED.    SILK.    COTTON. 


I  VARNISHED  | 

I  INSULATED    TUBING  | 

I  COTTON    &    SILK.  | 

I  ALL   COLOURS.  | 

I  SLOT  INSULATION  | 

i   DIELECTRIC  STRENGTH,  500  to  700  VOLTS  PER  MIL.  f 


ASBESTOS  COVERED 

MAGNET   WIRES 

FIREPROOF.    MOISTUREPROOF.     ACIDPROOF. 


LITZENDRAHT 

HIGH    FREQUENCY    CABLES. 

HONEYCOMBE   COILS. 


MOLYBDENUM  WIRE 

ALL    SIZES    UP    TO    001  "/„  dia. 

PURE    PARA  TAPE. 
FINELY  WOVEN  ASBESTOS  TAPE. 


r 


tJENLgy 

Five  -  ply 
Backboards 

for  mounting 
Fuses,  Meters,  &c. 

These  are  made  from  the  most 
carefully  selected  hardwood  five- 
ply  boards.  They  are  particularly 
strong,  and  owing  to  their  con- 
struction, are  not  liable  to  warp. 


STOCK    SIZES  (in  Inches). 

6x9 

7   X   llj 

9  X   14 

II   X   15      1 

11    X  24 

12  X   12 

12  X    18 

U   ^ 

-    16 

13  X  24 

15   X    18 

15   X   21 

18   - 

:   20 

18  X  24 

Carefully  packed  in  non-returnable  cratei 
containirg  10  Boards,  80  Insulator!, 
and  40  2-in.  No.  12  Fixing  Screws. 
Easy  to  stack,  and  can  be  given  out  in 
a   serviceable  condition. 


PACKAGE     COWAINISG. 
INSULATORS    anJ 
hlXI.\C    SCREWS. 

W.  T.  HENLLYS  TELEGRAPH  WORKS  CO.,  LTD,,  Blomfield  St.,  E.C,  2. 
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FOR 

POWER  FACTOR 

IMPROVEMENT — 

The  merits  of  the  self-starling 
synchronous  motor  are  becoming 
more  fully  realised. 


Such  motors  start  up  like 
ordinary  induction  motors 
and  pull  themselves  into  syn- 
chronism. No  skilled  atten- 
tion is  required. 

They  improve  the  power 
factor  and  drive  useful  load. 


FOR 


14 


YEARS, 


THE 


Lancashire 


SELF-STARTING 


Synchronous  Motor 

has  taken  a  leading  part  in  the  development  of  this 
class  of  motor,  being  the  first  machine  of  its  type 
built  in  this  country. 


First  supplied  about  12  years  ago,  it  proved  a 
great  success,  and  many  similar  motors  ranging  in 
sizfe  between  50  and  1200  K.V.A.  have  since 
been  installed  for  improvmg  pov/er  factor  whilst 
at  the  same  time  driving  : — 

Air  Compressors,  Pumps, 

Blowers,  Line   Shaftings, 

Fans,  Textile  Machinery, 

Etc.,  Etc. 


If  you  are  troubled  with  low  power  factor,  we  invite 
you  to  consult  us.  Our  wide  experience  in  power 
factor  correction  is  at  your  service. 


I  THE  i 

Lancashire 

-i^ associatIed  with 


Dynamo  6  Motor 

CO. LTD. 


TRAFFORD  PARK  WORKS,  MANCHESTER. 
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Cheapest  to  buy,  to  install  &  to  maintain 

If  you  require  an  A.C.  Motor  by  all  means  get  a  Watt 
Motor.  This  is  a  great  advance  on  ordinary  induction 
motors,  his  more  efficient.  Itschief  feature  is  its  high 
starting  torque.  Immediately  it  is  switched  in  full  load 
torque  is  developed,  the  starting  current  being  only  50% 
above  normal  amperage.     In  spite  of  their  superiority 

WattMotxnr 

cost  less  than  others.  Less  to  buy,  less  to  install  and 
less  to  maintain.  Starting  gear  is  unnecessa  y.  Only 
a  main  switch  is  wanted.  For  driving  pumps,  presses, 
machine  tools,  etc..  Watt  Motors  are  ideal. 


We  will  be  glad  to  quote  you. 
Sixee  1 — 75  H.P.  delivered  from  ftock. 

WattMotoTPltd, 

PREMIEK.     HOUSE. 
ISOSOUTTtAMPTON  ROW. 

uorsDors, 

W.C.I. 

•PHONE:     MUSEUM     3561 
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Complete 

Electrical  Equipments 


for    Every    Industry. 


The  Ulustration  shows  a  recently  completed 
Curtis  Turbo-Alternator— the  largest  power 
unit  constructed  in  the  United  Kingdom- 
designed  and  built  at  the  Rugby  Works  of 
this  Company. 

The  capacity  of  this  turbo-alternator  is  :— 
30,000  kW,  (40,000  kV A),  3  phase,  6,600  volt, 
50  cycles,  1,500  r.p.m.,  200  lb.  per  sq.  in. 
gauge  steam  pressure,  28^  in.  vacuum. 

Electrical  Plant  of  Every  Description 

for  every  Industrial  Service, 

is  Manufactured  by 


The  British  Thomson-Houston  Co.,  Ltd., 

Electrical    Engineers     &     Manufacturers. 
Head  Office  &   Works  ^ 


Rugby,    England. 


B.T.H.  PRODUCTS. 

Steam  Turbines. 
Turbo-  Compress  ors. 
Blowers,  Exhausters. 
Generators,   A.C. 

and  D.C. 
Rotary  Converters. 
Motor  Generators. 
Phase  Advancers. 
Slip  Regulators. 
Switchboards. 
Industrial  Switchgear. 
Motor  Control  Gear. 
Motors,  A.C.  and  D.C. 
Electric    Locomotives. 
Train  Equipments. 
Tramway  Motors. 
Magnetos. 
"Fabroil"    Silent 

Pinions. 
Flow  Meters  for  Steam, 
Air,  Water  and  Oil. 
Lighting  Fittings. 
Mazda  Lamps,  vacuum 
and  gasfilled. 
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THE  First  Entry 

FOR 

1922 


<»c„ir«r.  u/IAe  CM. 


SIENEnS  BROTHERS  ^etp 

MANUFACTURERS. 

Genex^cil    Offices    and    War>As : 

WOOLWICH,  LONDON.  SE18. 


SIEMEMS.WGDLWICH. 


Telephone: 

CITY  6400  rTiinp.) 
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MATERIALS  OF  ALL  KINDS. 


ALABASTER. 

We  are  now  receiving 
regular    shipments    of 

ITALIAN  ALABASTER  BOWLS. 

On  View  at  oun  Showrooms. 


ASSOCIATED  ELECTRIC  TRADERS,  LIMITED, 
2,  Percy  St.,  Tottenham  Court  Road,  W.I. 


THE    ELECTRICAL    SUPPLIES    CO. 

I>r»oi>rietors :— THE  E.  S.  Co.,  ILitci. 


"THE     LIGHT     HOUSE," 

233,  Tottenham  Court  Road,  London,  W.  1. 
WE  ARE  ACTUAL    MANUFACTURERS 

SILK  SHADES. 

BIG    REDUCTION    IN    PRICES   THIS   WEEK. 
RING— MUSEUM    2516/7. 

TRADE  COUNTER  for  ALL  ELECTRICAL  SUPPLIES  8.30  a.m.— 6  p.m. 


MANCHESTER- 
ID,    Greenwood    Street, 

Corporation    Street. 


MIDDLESBROUGH— 

High    School    Chambers, 

Albert    Road. 


( 


w 


ARMSTRONG,  STEVENS  &  SON, 

WHITTALL     STREET,  Ltd., 


PRICES 
QUOTED 


ON 
APPLICATION^ 
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Motors  and  Dynamos 

for  all  conditions  of  service. 


We  manufacture  these  machines  in  various 
types  to  suit  all  conditions  of  service. 

For  every  situation  we  can  offer  you  a 
machine  that  will  give  entire  satisfaction. 

Our  twenty  years'  experience  in  the  manu- 
facture of  motors  and  dynamos  enables  us 
to  offer  the  ritjht  type  for  the  job. 


The  machines  are  first-class  in  design  and 
construction  and  embody  many  special 
features  which  help  to  give  reliability  and 
lengthen  the  life  of  the  machine. 

Our  prices  are  reasonable  and  we  can  give 
early  delivery. 

May  we  quote  you  ? 


"Magmt"  Manchester.    741  Openthaw. 
"Orders,"  Cannon,   Londan.    5370  City. 


OpENSHAW  : 

Manchester,    England. 

London.    49  Queen  Victoria  Street.  E.C 


Alternating  to  Direct  Current 


LOW 
PRICES. 


Mercury-Vapour 

RECTIFIERS 

FROM 

3  AMPERES. 


HIGH 
EFFICIENCY. 


SEND    US    PARTICULARS    OF    YOUR    REQUIREMENTS: 


Visit  our 
Showrooms : 


HEWITTIC  ELECTRIC  COMPANY,  LTD., 

so,  York  Road,  King's  Cross,  London,  N.  1. 


Tml^phone  . — 

North  624  &  625. 
TeUwfams  :^ 

"  Hcwittic.  Kincross, 

London." 
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No.   63.       AVERY     PATENT    AUTOMATIC 
WEJSHBRIOGE    *nd    TOTALISER 


WHERE  THE  SELLING  VALUE  OF  YOUR  PRODUCTS 
AND  PURCHASES  OF  RAW  MATERIAL  ARE  DETER- 
MINED BY  WEIGHT- IS  ACCURACY.  UNLESS  YOU 
HAVE  TRUE  RECORDS  OF  MATERIAL  DELIVERED 
AND  DISPATCHED.  THE  ELEMENT  OF  DOUBT  IS 
,  EVER  PRESENT. 

Avery  Patent  Automatic  Weighers 

ENSURE  CONSISTENT  ACCURACY,  RELIABILITY 
AND  DISPEL  DOUBT.  AS  ECONOMISERS,  THESE 
MACHINES  ARE  UNEQUALLED.  AND  ARE  ESSENTIAL 
IN    ALL   MODERN    PLANTS.  WRITE  NOW  FOR  PARTICULARS. 

Automatic    Dep.t* 


iW.8.TAyERyL^rol°K"DV  BIRMINGHAM^ 


DEHS 


"INKWELL" 

GRAPHIC    INSTRUMENTS 

For  A.C.  and  D.C.  Circuits. 


Our  "  Inkwell  "  GraphePS  are  supplied  to  rocoril  : 
Amperes,  Frequency, 

Volts,  Power  Factor, 

Watts,  Speed. 

•  Thev  crabtxly  the  l.itest  and  mo.st  perfect  ilesifiu  in 
■Graphic!  Instruments  and  their  employment  gives 
GREATER    EFFICIENCY. 

For  full  particulars  see  Cttalogue  She»t  5A. 


"SUPER-SCALE" 

INDICATING  INSTRUMENTS 

For  A.C.   (Moving-Iron  Type). 
For  D.C.  (Moving-Coil  or  Moving-iron). 


The  Last  Word 

in  Instrument 

Design. 


l?hese  "Super-scale"  Instruments  are  maile  with 

4  in.,  5  in.,  6  in.  and  8  in.  Dials, 

each  .size    possessing   the   following'  advantages  over 
ordinary  instruments  ; — 

The     SCALE     lor     any     given     size     is     NEARLY 

50%  LONGER. 

The    PRICE    for    any    given    size    is    the    SAME. 
For  full  particulars  see  Catalogue  Sheets  9  »nd  9J10B. 


REDUCED     PRICES     NOW     IN     OPERATION. 

EVERETT  EDGCUMBE 


117,  Victoria  St.,  S.W.I. 

'Phone:  Victoria  3020. 


LONDON  &  HENDON. 


Collindale  Works,  N.W.9. 

'Phone:  Kingsbury  45. 


Made  only'^by 

Evershed   &    Vignoles,    Ltd., 

Acton    Lane    Works,    Chiswick,  V/.  4. 

Telephone;    Ctirwick  1370.    Telesraim  ;   Dorothea.  Chi.k.  London. 


IMMEDIATE  REDUCTION 
IN  PRICES,  anticlDalinn 
the  removal  of  the  WHOLE 
o(  Ibe  wages  bonus. 


6/, 
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The  final  report  of  the  Water  Power  Resources  Com- 
mittee, which,  was  outlined  in  our  last  issue, 
does  not  depart  greatly  from  the  substance  of  the 
four  interim  reports,  but  it  brings  together  a  mass 
of  information  and  comment  which  will  render  it  of 
great  value  as  a  work  of  reference.  The  subject  is 
immensely  complicated  in  this  country  by  the  demands 
of  our  cities  and  towns  for  water  supply,  and  for  this 
reason  the  Committee  strongly  recommends  the  estab- 
lishment of  a  central  controlling  body  in  the  shape  of 
a  Water  Commission  for  England  and  Wales ;  in  Scot- 
land the  conditions  are  so  far  different,  owing  to  the 
sparse  population  and  the  abundance  of  water,  that  such 
a  body  is  considered  unnecessary.  Water  commissions 
for  60  years  past  have  recommended  the  establishment 
of  controlling  authorities,  and  the  present  Committee's 
conclusions  were  almost  unanimous. 

The  functions  of  the  authority  would  include  the 
collection  of  information  regarding  our  water-power  re- 
sources and  placing  it  at  the  disposal  of  undertakers, 
enabling  them  to  select  suitable  sites  for  development, 
assistance  in  the  prosecution  of  such  schemes  and  in 
obtaining  statutory  powers,  safeguarding  the  interests 
of  the  local  population,  and  the  collection  of  statistics 
of  rainfall  and  flow  over  long  periods,  a  service  which 
can  only  be  rendered  by  the  State.  A  system  of  stan- 
dardised data  is  put  forward  in  the  report,  based  upon 
the  highly  elaborated  methods  of  the  Canadian  autho- 
rities, and  it  is  proposed  that  maps  and  indexes  of 
water  resources  for  the  whole  of  the  Kingdom  shall  be 
available  at  a  central  office.  In  view  of  the  assistance 
that  the  Commission  would  be  able  to  render  to  water 
supply  undertakings,  the  Committee  thinks  that  a 
large  share  of  the  expenses  of  the  Commission  should 
be  borne  by  them,  thus  reducing  the  cost  to  the  rate- 
payer ;  but  we  fear  this  argument  will  not  go  far  to 
mollify  the  intense  opposition  of  the  public  to  the  estab- 
lishment of  a  new  authority  at  this  time,  when  the 
severest  retrenchment  is  the  order  of  the  day.  Whether 
the  cost  is  thus  distributed,  or  is  borne  by  the  Treasury, 
the  result  is  the  same— ^the  citizen  has  to  dip  into  his 
pocket  a  little  deeper — and  whilst  we  admit  the  advan- 
tages of  the  proposal,  we  are  bound  to  regard  it  from 
the  standpoint  of  financial  expediency. 

On  the  other  hand,  with  regard  to  water  power  in 
particulai*,  the  Committee  would  entrust  either  the  Board 
of  Trade  or  the  Electricity  Commissioners  with  the  duty 
of  supervising  and  promoting  the  development  of  the 
resources  of  Great  Britain,  and  to  this  proposal  we  offer 
no  objection.  It  is  undoubtedly  most  desirable  that  this 
important  question  sliould  be  taken  in  hand  as  soon  as 
possible,  and  if  it  can  be  dealt  with  by  an  existing 
Government  department,  the  additional  expense  will  be 
a  minimum. 

It  is  to  be  hoped  that  if  and  when  Government  action 
is  taken,  it  will  be  taken  with  the  express  object  of 
development.  We  have  seen  how,  in  the  United  States 
and  Scandinavia,  where  water  power  is  available  in 
abundance,  Government  control  has  resulted  in  deplor- 
able delays ;  with  a  view  to  securing  the  best  terms  for 
the  State,  impossible  conditions  have  been  prescribed. 
If  the  aims  of  the  Committee  are  to  be  fulfilled,  it  is 
.absolutely  essential  that  private  enterprise  shall  be  given 
a  free  hand  and  an  extended  tenure — otherwise  our  last 
state  will  be  worse  than  the  first. 

With  regard  to  tidal  power,  it  is  felt  that  a  prima 
facie  case  has  been  made  out  for  its  further  investiga- 
tion ;  the  Severn  scheme   is  admitted   to  be  technically 
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feasible,  and  if  it  is  proved  to  be  commercially  im- 
practicable no  other  project  of  the  kind  has  any  chance 
of  success.  Attention  should  be  given  therefore,  says 
the  Report,  to  the  possibilities  of  the  Severn  scheme  in 
the  first  instance,  and  the  experiments  set  on  foot  by  the 
French  Government,  as  well  as  Italian  proposals,  may  be 
cited  in  support  of  this  recommendation. 


INDUSTELy^    AFFAIRS. 


"  The  leading  strings,  which  preserve  and  uphold  the 
infant,  would  impede  the  full-grown  man.  And  so  the 
rery  means  bj'  which  the  human  mind  is,  in  one  stage 
of  its  progress,  supported  and  propelled,  may,  in  an- 
other stage,  be  mere  hindrances.' 

^Tien  Macaulay  wrote  thus  about  the  coming  of  the 
Reformation,  trade  unions  were  in  their  very  early 
stages.  The  time  has  come  to-day,  however,  when  it  is 
the  dutj-  of  all  who  have  the  interests  of  the  workers  at 
heart,  among  whom  the  leaders  and  members  of  trade 
unions  should  be  prominent,  to  take  stock  of  the  situa- 
tion, to  examine  the  machinery,  and,  in  general,  to 
ascertain  whether  the  organisations  as  they  exist  are 
suited  to  the  circumstances  of  the  present  time. 

In  the  days  when  workers  were  ground  down,  when 
child  labour  was  largely  employed,  when  women  worked 
under  horrible  conditions  at  unsuitable  occupations, 
the  combination  of  workers  to  improve  their  lot  was  just, 
necessary,  and  desirable.  There  were  those  who  thought 
the  abolition  of  child  labour  would  spell  the  ruin  of 
industry  but  they  were  mistaken.  The  improvement  of 
the  lot  of  the  workers  for  which  trade  unionism  has  been 
mainly  responsible  has  not  only  done  no  harm,  but  has 
done  positive  good,  to  industry.  In  like  manner  the 
leading  strings  of  the  infant,  and  the  dogmatism  of 
Rome,  were  necessary  to  the  immature  body  of  the  child 
and  the  immature  mind  of  mediaeval  humanity.  They 
did  good,  and  without  them  much  could  not  have  been 
done  that  was  done. 

Humanity,  when  mature,  is  impatient  of  restrictions. 
Trade  unionists  object  to  the  limitation  or  obliteration 
of  initiative  following  upon  the  widespread  adoption 
of  process  specifications  based  upon  motion  study  and 
so-called  scientific  management.  To  a  great  extent  we 
are  in  sympathy  with  them,  for  a  man  or  woman  is  not 
a  machine,  and  ought  not  to  be  looked  upon  as  one. 
Yet  how  far  do  trade  unions  leave  the  individuals  who 
compose  them  any  freedom  of  thought?  A  small  group 
of  extremists  may  seize  the  direction  of  a  union,  or  of 
a  branch,  and  may  behave  in  a  way  absolutely  opposed 
to  the  wishes  of  the  majority  of  its  members.  We  need 
not  go  outside  London  for  an  example  of  such  a  happen- 
ing. It  is  not  many  weeks  since  the  executive  of  the 
E.T.U.  suspended  the  London  District  Committee  on 
account  of  its  extreme  and  unruly  behaviour,  examples 
of  which  will  be  within  the  memory  of  our  readers. 

Anything  in  the  nature  of  tyranny  will,  in  the  long 
run,  inevitably  be  resented,  and  that  resentment  will 
niore  readily  come  to  light  in  bad  times  than  in  good. 
When,  as  was  the  case  during  the  war  and  the  post- 
armistice  boom  period,  wages  are  increasing  and  em- 
ployment is  good,  dissatisfaction  is  apt  to  fizzle  out  in 
a  few  scarcely-heard  grumbles.  But  when  men  are 
standing  about  waiting  for  doles,  when  the  wages  of 
those  who  remain  at  work  are  falling,  that  dissatisfac- 
tion will  be  expressed  both  in  a  more  audible  and  in 
a  more  practical  fashion.  The  A.E.U.  lost  10,000 
members  during  the  single  month  of  October,  1921. 
Mr.  Thomas  spoke  pessimistically  a  few  weeks  ago  about 
the  N.U.R.  In  some  degree,  and  perhaps  a  substan- 
tial degree,  the  decrease  in  membership  may  be  due  to 
the  slump  in  trade,  the  fall  in  wages,  the  general  un- 
employment, in  short,  to  the  industrial  situation  at 
large;  but  it  is  impossible  to  ascribe  to  these  cavses,  or 
to  any  of  them,  the  widespread  apathy  that  was  re- 
vealed in,   for  instance,   the  engineering  wages  ballot. 


Here  was  a  case  in  which  the  question  to  be  voted  upon 
touched  every  member  in  the  pocket.  Would  they,  or 
would  they  not,  strike  to  retain  what  they  had  gained  ? 
Yet  a  large  proportion  of  the  membership  would  not 
take  the  trouble  to  answer  the  question,  and  thereby 
tacitly  declined  to  strike.  Some  of  this  apathy  may 
have  been  due  to  a  realisation  of  the  futility  of  a  strike 
at  a  time  when  most  employers,  or  at  least  the  smaller 
ones,  as  we  commented  at  the  time,  would  have  been 
rather  glad  to  shut  down  their  works ;  but  on  many 
occasions,  where  the  clear-sighted  saw  at  the  beginning 
that  futility  which  the  failure  of  the  strike  proved,  the 
fact  was  not  allowed  to  prevent  the  strike  from 
taking  place.  But  we  believe  that  in  general  the  man 
on  the  floor  of  the  shop  was,  and  is,  tired  to  death  of 
being  driven,  or  led,  or  coerced  into  striking  every  little 
while,  and  losing  several  weeks'  pay,  about  an  issue 
which  might  concern  him  oiSy  remotely. 

The  time  has  gone  by  when  a  central  executive  can 
appreciate  conditions  all  over  the  county,  and  can  co- 
ordinate reports,  and  direct  uniform  acfion  as  a  result 
of  its  information.  Devolution  is  necessary.  The 
workers  must  combine,  just  as  employers  must  combine; 
and  employers  and  workers  must  co;nbine  together.  By 
the  establishment  of  works  committees  (upon  which  the 
representatives  of  the  workers  ought  to  be  trade 
unionists),  to  which  the  employers  could  furnish  infor- 
mation as  to  the  present  state  and  future  prospects  o£ 
business,  and  by  which  the  best  methods  for  the  advance- 
ment of  the  firm,  and  of  the  industry,  could  be  dis- 
cussed, much  good  would  be  done.  The  advancement  of 
the  nation's  industries  is  the  advancement  of  the  nation. 
But  employers  and  employed  cannot  get  down  to  facts 
at  a  meeting  hundreds  of  miles  away  from  those  facts. 
They  must  talk  matters  over  and  fight  them  out  on  the 
spot,  at  the  works  where  the  things  that  have  to  be  dis- 
cussed actually  happen.  Then  they  will  be  able  to  see 
what  is  the  best  course  to  pursue  ;  whether,  for  instance, 
the  adoption  of  the  now  famous  and  very  successful 
Priestman  scheme  of  profit-sharing  can  be  beneficially 
adopted,  or  whether  hours  have  to  be  extended  in  order 
to  reduce  costs  of  production.  Men  will  interest  them- 
selves actively  in  matters  which  they  can  influence,  and 
when  they  can  see  with  their  own  eyes,  in  their  own 
shops,  the  results  of  their  activities.  And  if,  as  would 
be  proper,  membership  of  his  trade  union  could  be 
taken  ij.s  a  sign  of  a  man's  competence  in  his  trade, 
then  the  unions  themselves  would  benefit  by  the  devo'u- 
tion  of  their  responsibilities,  and  consequently  the  bene- 
ficial activities  of  the  unions  could  be  considerably  ex- 
tended. 

Moreover,  the  existence  of  a  works  committee  wouM 
come,  in  time,  to  be  recognised  as  a  symbol  that  the 
management  was  reasonable  and  progressive.  The 
conservative,  secretive,  difiicult  kind  of  employer  would 
find  his  business  sufEer,  because  the  best  workmen  would 
prefer  to  work  for  his  rivals.  He  would  therefore  find 
it  imperatively  necessary  to  advance  with  the  times. 
Is  it  not  abundantly  clear  that  pressure  of  that  sort 
would  be  better  and  more  efiective  than  the  kind  of 
general  strike  we  have  seen  of  late  years?  Why  should 
a  good  employer  be  hampered  and  his  workpeople  im- 
poverished because  of  the  necessity  of  bringing  a  bad 
employer  to  his  senses?  He  will  be  protected  by  the 
other  employers,  whereas  if  there  were  no  question  of 
his  men  downing  tools  as  a  body,  but  only  going, 
individually,  to  a  more  agreeable  concern,  he  would 
suffer  alone,  and  would  have  to  take  the  only  means  of 
improving  matters,  unless  he  were  so  stiff-necked  as  to 
prefer  to  go  out  of  business. 

There  is  still  room  for  individuality.  The  strength 
of  the  British  commonwealth  of  nations,  as  it  seems  we 
are  now  to  call  it,  lies  in  the  individual  strength  of  the 
several  nations  composing  it.  Centralisation  of  Imperial 
affairs  has  been  proved  to  be  impracticable,  and  has 
been  given  up.  Centralisation  in  industrial  affairs, 
though  not  yet  given  up,  is  no  less  impracticable,  and  it 
will  have  to  make  way  for  methods  more  adapted  to 
the  needs  of  the  times  in  which  we  live. 
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Un  several  occasions  during  tlie  last 
The  Secrecy  of    few  years  tiie  public,  who  have  been  the 
the  Ballot  in     innocent  victims  of    disputes    between 
Trade  Disputes.  Capital   and   Labour,   have   been  aston- 
isJifd  to  Hnil  that  a  seltlement  has  been 
arrived  at  within  a  very  short  time  after  tlie  rejection 
of  very  similar  terms  "  by  an  overwhelming  majority  of 
tlie  men  !  "     One  reason  for  this  apjiareut  anonnily  may 
lii'   tliat  the  method   of    taking   the  opinion  of  tlie   men 
is  faulty  in  some  material  respect.   Either  the  men  have 
not  understood   the  proiioscd   terms   or   they   have  been 
prevented  from  expressing   their    real    opinions   by   the 
fear   of   disclosure.       A   recent    case   before  Mr.    Justice 
Sargant  makes  it  plain  that  where  the  rules  of  a  trade 
union  provide  that  a  vote  shall  be  recorded   in  a  par- 
ticular way — a  way  designed  to  ensure  that  the  secrecy 
111'    the  ballot   sliiiU  be   jireserved — and   that   rule  is    not 
(ib.served,  the  l)allut  is  vitiated  and  cannot,  in  the  result, 
be  enfoi'ced. 

It  appears  that  on  May  30tli,  1921,  a  ballot  was 
taken  of  the  members  of  the  National  Society  of  Opera- 
tive Printers  as  to  a  proposed  alteration  of  the  rules. 
Tlie  ballot  papers  of  about  halt  the  members  were 
marked  with  the  numbers  of  the  men  to  whom  they 
were  issued  so  that  these  men  could  be  identified.  It  was 
not  suggested  that  the  marking  was  done  with  any 
sinister  object,  but  in  the  view  of  the  learned  Judge 
"  the  secrecy  of  the  ballot  was  very  considerably 
stultified."  Having  expressed  tiie  opinion  that  under  the 
rules  "ballot"  involved  a  method  of  .secret  voting,  he 
held  that  the  resolutions  which  followed  the  ballot  were 
not  binding.  Seeing  that  the  rules  which  Mr.  Justice 
Sargant  had  to  consider  are  in  all  essentials  common  to 
a  large  number  of  trade  unions,  it  is  obvious  that  his 
■  decision  is  of  considerable  importance,  and  those  who 
are  responsible  for  the  ]iroper  administration  of  the 
unidus  will  d(i  well  til  rciiu'iiiber  the  ilccision  at  which  he 
has  ai'iived.  They  should  fuliuw  a  little  more  closely 
rhe  jirocediire  liy  whicii  those  who  enjoy  the  fraiiohise 
are  able  to  record  their  votes  at  elections.  Whatever  else 
has  liceii  said  against  tlie  sy.^tc:ll  by  which  memliers  of 
Parliament  are  elected,  no  one  has  ever  impugned  the 
secrecy  of  the  liallot.  We  are  convinced  that  a  very 
large  number  nf  trmlc  ilis|iiilcs  cnuM  lie  avniih^d,  nr 
composed  at  a  iiiiu  h  earlici'  diilc.  if  cvciv  nicnibcr  were 
satislicd  llial  he  ci.ubl  rccurd  his  vote  dii  llic  niallcr 
w  ithiiut    I'car  (ir  t'nvdu  ■. 

Tiili  popularity  of  the  E.\).\.  salcs- 
The  Art  of  maiishii)  conferences  is  evidenced  by  the 
Salesmanship,  large  attendance  at  the  second  meeting, 
held  on  Friday,  December  IGtli.  A 
great  deal  of  enthusiasm  was  displayed  !)}•  those  present 
t)  join  in  the  discussion,  which  dealt  with  the  selling  of 
electrical  jiower-driven  a]ipliaiices  in  the  home,  but  it 
would  appear,  from  the  remarks  m.'ide,  that  tliis  eilthu- 
siasiu  is  not  alwiiys  reflected  in  the  actual  selling  of  the 
ap])aratiis.  .\s  was  poinlcd  out,  it  is  a  great  asset  for 
a  sali'smau  to  be  able  to  tell  a  |ir(ispective  customer  that 
he  is  successfully  using  in  his  own  home  the  |iart  iciihir 
appliance  lie  is  trying  to  sell.  Ilci-e,  however,  we  hail 
the  spectacle  of  an  electrical  coutraclor  discussing  wavs 
and  means  of  increasing  his  sales  of  electrical  appliances, 
whilst  himself  admitting  that  he  hail  disi-ontinued  the 
use  of  sui'h  an  ap]iliaiice  in  his  own  lionie  because  it 
made  a,  noise.  The  same  sort  of  tiling  lias  liappeiied 
before  with  regai'd  to  electric  cooking  appariif  us.  This 
is  surely  not  conducive  to  good  business,  and  the  [loint 
was  ]iounced  upon  by  subsec|ueiit  speakers. 

In  discussions  on  sah-snianship  we  have  iui|iiired  the 
hiibit  of  looking  for  some  inforniation  with  regard  to 
American  methods,  ami  we  generally  get  it:  on  this 
occasion,  too,  we  were  not  disappointed.  .Mthoii'ah 
electrical  apidinnces  are  niiicli  more  poimlar  in  .\nierica 
than  here,  the  .\meric;,iis  have  one  advan(.-|ge.  and  that 
if^    tli^il    tlicic   is    ;i    hireer    |iercelit;ige  of   houses    receiving 

a  siipplv  of  electricity.      At  llie  same  li ,  il    was  Intei" 

etting   to   hear   that    owners   of   apartment  lioiises  there 
Bonietimes     install     electrical    Wiishiiig    machines    befoi-s 


tenants  move  iu,  but  there  is  reason  to  believe  that  the 
price  of  the  apparatus  is  a  big  factor  in  this  connection. 
An  American  speaker,  in  order  to  indicate  new  fields  for 
the  sale  of  washing  machines,  instanced  the  case  of  au 
American  woman  who  installed  one  on  the  hire-purchase 
system  and  developed  a  clothes-washing  business,  whicli 
was  sufficiently  profitable  to  provide  her  with  a  motor- 
car. In  this  countr}-,  of  course,  there  is  a  great  deal 
in  the  fact  that,  comparatively,  so  few  houses  are  con- 
nected with  electricity  mains,  and  but  for  the  fact  that 
the  discussions  are  confined  to  selling  methods,  there  is 
no  doubt  that  much  would  have  been  said  about  the 
methods  of  supply  authorities.  It  is  of  interest  to  note 
that  whil.st  the  Ijig  stores  were  decried  on  the  last  occa- 
sion on  account  of  their  "  jerry  "  wiring,  on  this  occa- 
sion the  suggestion  that  they  should  iielp  in  popularising 
the  apparatus  met  with  a  good  deal  of  approval.  A 
point  much  discussed  was  the  necessity  for  the  salesman 
to  gain  a  thorough  knowledge,  not  only  of  the  appliances 
he  is  selling,  but  of  their  a])]ilication,  and  Mr.  Morton's 
remarks  on  the  details  of  clothes-washing  certainly  point 
to  the  fact  that  he  practises  what  he  preaches. 


Tnii  paper  read  by  Sir  Vincent  L. 
Kailway  liaven,  K.B.E.,  before  the  North-East 
lilectrificatiun.  Coast  Institution  of  Engineers  and 
Shipbuilders,  of  which  an  akstract  is 
comiiieiiceil  elsewhere  in  this  issue,  is  noteworthy  on  the 
following  grounds,  amongst  others — namely,  that  it 
emanates  from  a  leading  steam  railway  engineer;  and 
that  it  makes  out  an  absolutely  convincing  case  for  the 
ado])tion  of  electric  traction  on  railways.  We'cannot 
recollect  any  previous  paper  whijh  so  fully  compares 
not  only  the  relative  merits  of  steam  and  electric  loco- 
motives, but  also  the  extremely  important  accessory 
plant  and  equijiment  and  the  operating  methods  which 
are  inherent  resjiectively  to  the  two  systems  of  traction, 
and  whilst:  we  are  unable  to  reproduce  the  long  jiaper 
//(  citcii^n,  we  feel  that  it  ciills  for  Mil  exceptionally  full 
abstract. 

From  time  to  time  revolutionary  changes  take  place  — 
not  without  difficulty  and  in  the  face  of  strenuous  oppo- 
sition—  in  thought  and  ]iractice  in  various  walks  of  life; 
such  changes,  for  instance,  as  the  substitution  of  iron 
for  wood  in  shipbuilding,  of  steam  for  wind  power  in 
ship  ]iropulsioii,  and  of  turbines  for  reciprocating  en- 
gines in  iiumeri.ins  applications;  micIi  a  change  is  in 
jirogress  before  our  eyes  in  the  methods  of  traction  on 
railways,  and  it  is  exceedingly  interesting  to  watch  its 
develoimient.  (vhiite  naturally  and  [iroperly,  engi- 
neers wlio  have  at  command  the  vast  i>.\perieiice  that  has 
been  gained  with  steam  have  regarded  the  upstart  elec- 
tric locomotive  with  suspicion,  and  have  been  keenly 
critical  of  its  possibilities  and  alleged  advantages:  as 
ever,  "  the  old  is  good.  "  Hut  it  is  an  essential 
characteristic  of  every  engineer  worthy  of  the  name  that 
he  is  open  to  the  recei)tion  of  new  ideas  and  is  willing 
to  adopt  new  methods,  when  he  is  satistied  that  the 
new  are  better  than  the  old.  Uiiw  else  could  the  turbine 
—the  "steam-eater"  of  IMKI-  lia\e  established  itself 
on  board  ship  / 

We  see  the  same  process  at  work  on  land,  and  we 
welcome  the  accession  of  so  eminent  an  authority  as  Sir 
Vincent  Haven  to  the  ranks  of  the  convinced  sn|iporters 
of  electric  traction.  .\  fact  which. adds  to  the  weight 
ot  his  advocacy  is  that  for  many  \ears  the  railway  of 
which  he  is  the  chief  mechanical  enginee''  has  carried  on 
both  jiasseiiger  and  goods  haulage  by  electricity  on  a 
scale  which  has  enabled  him  to  judge  at  first  hand  be- 
tween the  merits  of  electricitv  iind  steam:  lie  speaks  of 
that  which  he  dotli  know.  Moreover,  the  Xorfh-Eastern 
Railway  Co,  is  abonl  to  electrify  'IM  miles  of  its 
iiiMindine  svsteni.  (Iriinteil  that  the  advantages  of 
railway  elect  rilicat  ion  are  now  generallv  admitted. 
the  fact  remains  that  up  to  the  present  ju-.-ict  icallv  all 
onr  development  in  lli.it  direction  lia-.  been  assoeiateil 
with  stiburliiiii  niilwavs:  in  tlii-^  paper,  heavv  iroods  anil 
■  passenger  tnin-^porlat  ion  are  dealt  with,  and  it  is  hound 
to  iiid  nniterially  thp  itdoption  of  the  larger  schemes. 
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BREAKDOWN    TESTS    ON     INSULATING     MATERIALS. 


A    Simple    "  (iuard-Ring "    Method. 


By    N.    A.    ALLEN,    BSc. 


TlIK  ouiniiieic-i:il  metliuil  of  tcsliliy;  ^alill■l^,^  ul'  iMali'ri;ils 
useil  for  insiiliitin^  luirpo.-ios  consists,  in  >;ciutmI,  of 
|.lai-ing  a  layer  of  tlio  sulistance  to  U-  testi-ii  Ipttwcfii 
two  tlat  cin-ular  lirass  plates  liavin;;  roiiniled  edges  ami 
aii|il_vin<r  a  voltage  until  tlie  dieleetrie  l)reaks  down. 
The  sizo  of  the  sani]>le  is  chosen  so  that  siitticient  over- 
lap is  obtained  to  oliviate  tlasli-over  aidiind  the  edge  of 
tiie  specimen  from  one  jdate  to  ih''  other. 

It  is  noticed  that  th'-'  nialeiial  aliuost  invariably 
fails  near  the  edge  rather  than  at  tlie  centre  of  the 
plates.  This  is  due  to  the  increased  electrical  stress  at 
the    edge    of    the    plate,    illustrated    in    tig.    1,    causing 


l.'m.  1. — Links  or  SntKss  :    1'akai,u:i.  Pi.atks. 

breakdown  there  at  a  lower  pressure  than  the  voltage 
at  which  the  failure  wduld  nccur  if  the  dielectric  were 
stresseil   uiiitoruily. 

The  use  of  some  form  of  guard  ring  for  tests  of  this 
nature  is  well  known.  If  the  guard-ring  is  badly 
arranged,  however,  the  specimen  will  be  foun<l  to  fail  at 
the  edge  of  this  ring  instead  of  at  the  edge  of  the  |ilittr. 

The  method  described  below  has  been  developed  liy  the 
author,  and  has  given  com|dete  satisfaction.  The  dia 
gram  in  tig.  '2  shows  a  section  of  the  apllaralu^.  uliicli 
consists  of  a  smooth  baise  of  cast  iron  su|ipiiiteil  on 
ebonite  ])illars.  Tiie  sami)le  to  be  tested  is  placed  flat 
on  this  base,  and  a  smooth  circular  brass  i)Iate  ])laced 
u])Oii  it.  The  guard-ring,  which  is  a  heavy  ca.st-iron 
ring,  is  laid  down  concentric  with  regard  to  the  jilate, 


Ftr,.  2. — Skction  of  .ViTMiMi's  (DiKi.tcimc  not  to  Scai.i:). 


but  instead  of  rcsliie/  upon  the  sample  it  is  placcil  Mpoii 
an  annubir  ring  of  the  insulaling  material,  identical 
in  all  respects  with  the  specimen  under  test,  and  [iro- 
jecting  by  J   in.  oti   all  sii|i->  of  the  ^'u.ird-ring. 

The  insulator  rin'„'  itself  rests  upon  the  s|iecimpn.  and 
is  jiressed  tightly  down  by  the  weight  of  the  cast-iron. 
<:uard-ring.    excluding   air-spaces    as     far    as     possible. 


The  di>tancc  lictwccn  the  inner  edge  uf  the  guard  rin^' 
and  the  niilcr  eilge  of  the  plate  is  a  ppro.x  hiiately  ^  ill., 
the  diameter  of  tlic  plalc  ••)  111.,  lliickue.^^s  ^  in.,  uliile  the 
inner  diaiiieter.  outer  diameter,  and  ilepih  oi  the  casl- 
irmi  ring  are  oi  in.,  5  in.,  and  },  in.  resi)eclivcly. 

.\t    this    jioinl    it   may    be   mcniitinetl    that    In in  h 

slre.-is  cannot  lie  laid  upon  the  necessity  of  eliin  i  iiat  ing 
air-spaces  when  i-oiidiictiiig  tests  of  this  desrri|i|  ion. 
It  was  pointed  out  by  .Steinnieti;  that  the  introducti(Ui 
ot  a  layer  of  insulating  material  of  high  dielectric  con- 
.stant  (sjtecitic  inductive  capacity)  into  an  air-gap  which 
is  in  a  state  of  electric  stress  apjiroaching  breakdown, 
is  liable  to  cause  a  brush  discharge  across  the  gap.  This 
is  liec-ause  the  voltage  drops  on  two  condensers  in  series 
(/■(..  in  this  case  a  layer  of  insulator  and  an  air-gap) 
having  e(ptal  charges  and  diiuensidiis,  are  inversely 
|iroportioiial  to  their  dielectric  constants.  Thus  the 
air  takes  more  than  its  share  of  the  voltage,  the  air  is 
stressed  jit  a  higher  value,  and  breakdown  occurs. 
This  phenomenon,  which  has  only  in  recent  times  been 
admitted  to  its  jirojjer  position  of  importance  in  the 
mind  of  the  electrical  engineer,  h.as  been  the  cause  of 
many  failures  of  insulators  which  are  working  at  safe 
nominal  stresses,  whereas  owing  to  the  presence  of  air- 
pockets  the  actual  stress  is  sufficient  to  cause  a  brush 
discharge  across  the  air-gaps,  with  carliouisation  and 
conse(iuent  breakdown  of  the  insulation. 

In  fig.  "i  is  indicated  the  state  of  stress  distribution 
in  this  ajijiaratus.  The  presence  of  the  outer  con- 
ductor at  the  same  potential  as  the  testing  plate  causes 
the  lines  of  force  to  be  parallel  not  only  in  the  centre, 
but  also  at  the  edges  of  the  plate,  while  the  insulating 
ring  ]irevents  breakdown  at  the  e<lge  of  the  guard-ring. 


I'lO.    •'(.  —  I.INI.S  OF  STI.'KSS    in    .Vl'I'MlATI'S. 


Tims  a  fair  test  of  the  dielectric  stfcii-ili  of  the  material 
is  eiiMUcd. 

.\  series  of  tests  was  eaj'ricd  out  witii  snhie  L'j,-iiii! 
insulating  paj>er,  first  without  any  guard-ring,  secoiully 
with    the    apparatus    which    has    been   described,   and   a 

table   of   c [larative    results    is   given,    indicating    the 

number  of  failures  occiiiriiig  at  ilic  edgi'  and  at  the 
centre  of  the  plate  in  the  two  iiielliods,  and  also  the 
res[)ective  breakdown   voltages. 

Ninnlier  of  tests        ♦. 

Number  of  failures  at  edye 

J'eicentage 

N'umher  ot  failures  at  centre 

Percentage      

.Vverage  breakdown  voltage 

Percentage      

T.— Plate  without  ^'\iai(l-i-ing. 
II.— Plate  with  j.'iiaril-riiifi. 

The  ailvaiitage  of  this  iiK'thod  is  that  it  is  just  as  con- 
venient   as  ih -dinarv   i-oi rcial    mclhiHl:    the  same 

annular  riii-  of  inulalor  can  !.'•  used  for  a  large 
number  of  tej,ts.  iiiid  tlic  rc.oll  .  nMaiie-d  are  more 
accurate  with  this  than  with  lie  .ller  inHlhod.  pro- 
viding' .-1  fairer  Icsl  of  the  bchavimir  of  the  materi.il 
niolcr   uniform  electric  stress. 


I 

II 

.J3 

y.5 

45 

•2 

8'2X 

2J% 

S 

83 

18% 

m% 

1080 

1190 

91"o 

100% 
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THE     FOUNDRY     ELECTRIC     FURNACE. 


Bt  JAMES  EDGAR. 


Till',  iinluKti'inl  iisi's  of  electric  furiuicos  arc  very 
iiuiiirnjiis,  iiiid  uiic  ol'  the  must  satisfactory  dcvcltJii- 
ihrnts  lias  Ijt'on  their  invasion  of  llie  foundry.  Tliis  di'- 
liarliiieiit  lias  long  had  tiie  rejiutalion  of  being  extremely 
iMiiiservative,  but  innovations  are  ueeepted  there  as  they 
are  elsewhere — with  a  good  deal  of  suspicion.  The 
iiuiuber  of  electric  furnaces  in  operation  is  small  in 
coiiiparison  with  the  number  of  foundries.  There  are 
over  3,000  foundries  in  this  country,  and  the  great, 
majority  of  them  carry  on  with  combustion  furnaces. 

'the  cupola  re([uires  a  great  deal  of  attention  and  con- 
siderable skill  on  the  part  of  the  men  in  charge  to  en- 
sure satisfactory  results.  It  has,  however,  important 
tjualifications.  Its  efficiency  is  relatively  high;  it  would 
appear  to  be  about  iO  per  cent.,  and  it  is  comparatively 
cheap;  for  instance,  from  2  to  5  cwt.  of  coke  will  melt 
a  ton  of  metal.  It  cannot,  however,  be  called  simple  in 
opieration,  and  the  melting  is  done,  as  with  all  com- 
bustion furnaces,  in  tiie  oxidising  influence  of  the 
Mast,  which  is  harmful  to  sonic  of  tiie  elements,  notably 
iiiaiiLiaiiese  and  silicon. 

Notwithstanding  the  failings  of  the  cupola,  however, 
fouiidrymen  are  decidedly  partial  to  it,  and  it  is,  as  a 
combustion  furnace,  a  good  tj'pe.  It  is  very  improb- 
alile,  indeed,  that  the  electric  furnace  will  oust  it  from 
the  iron  foundry,  at  any  rate  for  a  considerable  time, 
although,  if  electrical  engineers  really  concentrate  on 
foundry  requirements  and  electrical  energy  becomes 
clieaper,  the  number  of  electric  furnace  installations 
will  grow  rapidly.  With  steel,  iron  and  brass  alike 
there  are  two  great  points  in  favour  of  the  electric 
furnace,  the  first  being  that  the  melting  is  done  in  a 
rediiiiiig  atmosphere,  and  there  is  thus  no  oxidisation, 
while  the  second  is  that  a  high  degree  of  superheating 
is  necessary  to  ensure  good  castings,  whereas  the  siqu/r- 
hcatlng  power  of  combustion  furnaces  is  limited. 

Messrs.  T.  Suninierson  &  .Sons,  Ltd.,  one  of  the  few 
British  iroTi-tounilers  who  use  an  electrii^  furnace  foi' 
inciting  iron.  Iiad  some  tine  castings  on  view* at  tiw 
recent  Sliippiiij;-  and  .Machinery  l<;.\hiliition  at  (Jlympia. 
This  tirni  found,  on  a  microscojiic  examination,  that 
in  the  best  iron  there  were  patches  of  sulphide  and  jilios- 
pliide.  and  also  that  the  carbon  stood  out  in  lumps, 
while  the  grain  was  Inosr.  Hy  electrically  melting  the 
iron,  they  have  eliminated  |ihciNphides  and  snl|ihidcs, 
and  produced  even,  close-grained  metal. 

What  is  called  the  dujilexing  pnn'css  will  event ii.illy 
b.'  practised  in  many  iron  foundiiis  :  ihat  is,  the  iimi 
will  first  be  melted  in  the  cupola,  riid  tlieii  transferred 
to  the  electric  furnace  to  be  sii]iei'lieatcd. 

In  the  slcel  roiindry  the  electric  process  has  become 
popular.  l''or  the  benclit  of  those  who  have  not  studied 
steel  fouiulry  iiractice,  it  'nay  be  s^iid  that  there  arc  at 
present  four  processes:  the  open  hearth,  the  Bessemer 
O'-  converter,  the  cruci'ilc,  and  the  electric  processes. 
Until  the  electric  furnace  was  introduced,  cr\icible  steel 
was  used  for  castings  of  the  lii}iliest.  grade,  and  opinion 
was  divided  between  the  open  hearth  and  Bessemer  pro- 
cesses for  general  \V(n'k.  Now,  electric  stt-el  has  lari^elv 
displaced  crucible  steel,  and  many  castings  that  were 
fiuMiierly  made  by  the  Siemens  furnace  or  converter,  arc 
now  made  of  electrically-melted  steel.  Tiio  metal,  for 
one  thing,  is  much  purer.  A  great  recommendation  for 
the  electric  furnace  to  slcel  foundrymen  consists  in  its 
rclining  properties.  If  is  frequently  only  u,sod  for  refin- 
iny-.  Sulidiur  and  phosphorus,  which  are  very  objection- 
able elements,  can  hi'  almost  entirely  eliminated  owini;' 
t  <  (he  inlcnsc  heiil.  .111,1  idiimsl  .iiiv  class  of  steel  can  be 
producrd  from  tlir  r!,, mi, est  m,it,-ri;,l.  Another  |.oinl 
sometimes  .■ite,l  in  its  favour  is  (hat  little  bri,'kwm'k 
is  ne,-essarv.  in  th,'  future  chrlri,-  rurna,'es  ,,f  nm,l, 
lartrer  capacitv  will  hav,-  t,>  be  maile  to  cope  with  all 
cla.sses  of  work.  It  is  in  (h,>  steel  foundry  that  thev  have 
made  the  greatest  progress.  Tasfiim-s  are  more dstly 
bi'i-ause.  in   addition  to  the  cost  of  electrical  encriry.   the 


upkeep  of  the  furnace  lining  is  heavy  owing  to  the  high 
temperatures.  With  large  furnaces,  upkeep  charges 
would  be  jiroportionately  lower. 

it  has  been  found  that  it  is  more  economical  to  keep 
an  electric  steel  furnace  going  all  the  time  than  to  allow 
i'.,  to  cool  after  each  heat,  because  it  is  less  destructive 
of  the  furnace  lining.  Some  Hrms  have  found  that  they 
could  make  the  furnace  pay  by  having  two  heats  a  day, 
but  have  been  liandicapiied  In  the  workmen  refusing  to 
work  the  necessary  hours.  The  consunqition  of  elec- 
trodes is  also  an  expensive  item. 

Electric  furnaces  should  make  rapid  hearhvay  in 
brass  foundries;  much  more  rapid  indeed  tiian  in  the 
iron  foundry.  At  the  present  time  there  are  several 
excellent  non-ferrous  electric  furnaces  on  the  market. 
In  one  of  these,  the  Morgan  Crucible  Co.'s  furnace, 
the  crucible  is  made  of  special  conducting  material,  and 
has  extension  rings  at  top  and  bottom  to  carry  the  ter- 
minals. The  lining  of  the  crucible  is  composed  of  an 
insulating  material.  Water-cooled  gnninetal  terminals 
arc  used  to  convey  the  current  into  the  walls  of  the 
crucible.  At  the  Shipping  and  Machinery  Exhibition 
the  "  Leifur  "  furnaces  of  the  Leeds  Electrical  Con- 
struction  Co.   proved  of  great  interest  to  foundr}'men. 

The  melting  of  brass  in  the  electric  furnace  presented 
peculiar  difficulties.  One  objection  to  the  arc  furnace  is 
that,  with  so  high  a  temperature,  (he  zinc  was  volati- 
li.sed.  Flexibility  is  an  essential  qualification  for  a  brass 
foundry,  because  of  the  variety  of  mixtures  to  be 
melted.  More  types  of  furnaces  have  been  evolved  for 
brass  melting  than  for  iron  and  steel,  and  there  has 
been  more  disagreement  among  foundrymen  as  to  which 
is  best. 


WATER-POWER    TROUBLES. 


Bi  E.  SCOIT  EIVETT. 


I.\  many  new ly-,settled  countries  rainfall  and  stream- 
tiow  rei-onis  are  still  in  a  very  incomplete  state,  and  the 
ili'sigiier  oi  a  hydro-electric  plant  is  hanl  put  to  it  to 
liml  rcli.ibh'  ilala  for  the  basis  of  mii  .•stimate  of  the 
powi'i-  avail.ibic  at  some  |iartii'ular  fall  during  all  the 
months  of  the  year.  In  such  a  ease  it  is  not  advisable 
to  jilace  much  r,'liaii,,'  upon  the  memory  of  the  oldest 
inliabitant,  and,  bcsiiles,  there  may  be  no  oldest  inhabi- 
tant. 

The  e.xtn'iiie  value  of  pri'cise  rcorils  cxiending  over 
a  ]i,'ri,i,l  ,if  years  is.  of  ,',,urs,'.  Licnerally  recognised  by 
hulro-i'lctric  I'ligiiicrs.  It  is  I  hercf,>r,'  easy  to  under- 
slaml  that,  occasionally,  owing  lo  incomplete  records 
,ir  a  lo,>  sanguine  teniperament .  serious  mistakes  are 
ma, I,',  but  the  folhiwing  case  of  the  .Miiincdosa  (Canada) 
plant   seems  almost    ini-onipr,'li,'Usililc. 

Some  years  a^o  a  local  company  was  formed  to  h.ar- 
mss  a  waterfall  near  Minneilosa  on  the  Little  Saskat- 
ihi'wau  river,  and  a  hydro-electric  plant  was  installed. 
.\ii  I'arth-embaiiknient  dam  about  three-quarters  of  a 
mil,'  ill  length  was  built,  giving  extensive  water  storage 
and  th,'  ilevelopment  of  a  head  of  25  ft.  A  six-foot 
pciist,ick  le,l  to  till'  powin-hoiise.  where  a  horizoutal- 
shal't  turbine  was  ,'oiiuci-teil  to  a  .'iT.J-kVA  generator. 
The  drainage  area  had  not  been  thoroughly  studied,  and 
when  the  plant  was  put  into  o]ieration  and  service 
started,  the  company  faced  the  fact  that  during  the 
w  inter  months  no  water  flowed  into  the  reservoir,  so  that 
plant  o]ieration  was  possible  only  from  eight  to  nine 
mouths  in  the  year,  ami  during  the  season  of  greatest 
nee, I-  the  winter  mouths  -there  was  no  delivery  of 
power.  The  company  spent  a  larue  sum  of  money  in 
the  emleavour  to  remedy  this  condition,  but  linally  was 
obliged  to  cease  operations  and  go  into  Ii,piidation. 
Till"  plant  has  now  been  taken  over  by  the  iLinitoba 
r,.wer  Commission,  ami  i(  is  proposed  to  re-desi<rn  the 
whole  hydro  cleitric  outfit.  In  the  meantime  txvo  120- 
li  p.  semi-Diesel  units  have  been  installed,  and  are  work- 
ing satisfactorily  at  an  avcrairc  fuel  oil  consumption  of 
().!!    111.    per   kWh. 
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In  the  above  instance,  tlie  designers  uf  the  plant  over- 
looked the  complete  cessation  of  winter  flow.  The  ease 
of  Wallace.  Idaho  (U.S.A.),  is  on  a  different  footing. 
Here  power  is  developed  from  water  collected  in  a  catch- 
ment area  of  about  :i,OUU  acres,  formerly  well  timbered 
\yith  trees  from  50  to  200  years  old.  In  1910  the  water 
shed  was  entirely  burnt  over.  Hefore  the  hre  the  stream 
How  was  never  below  1,000  miner's  inches,  but  since 
then  it  has  fallen  to  a  fourth  of  that  tpiautity,  and  the 
company  supplying  water,  light,  and  power  in  the 
district,  has  been  compelled  to  spend  considerable  sums 
of  money  annually  in  developing  power  from  steam 
and  using  part  of  it  in  pumping  water.  Kecords  or  the 
weather  bureau  at  Wallace  show  that  the  precipitation 
has  been  about  normal,  and  one  is  tlius  forced  to  the 
conclusion  that  the  unevenness  of  How  is  due  to  the 
destruction  of  the  timber  and  not  to  any  change  of 
climate  or  rainfall. 

It  is  not  often  possible  to  increase  the  average  stream 
How  of  a  river,  but  an  attempt  to  do  this  is  now  pro- 
posed in  Northern  Ontario.  The  growing  gold-camp 
in  the  South  Porcupine  district  has  suffered  from  a 
shortage  of  power  for  some  winters  past,  and  the  com- 
pany supplying  electricity  to  the  mines  has  now  de- 
veloped every  available  foot-pound'  on  the  Mattagami 
river.  The  demand  is  still  increasing,  and  the  present 
supply  will  be  inadequate  during  the  nest  period  of 
low  water.  To  overcome  the  difficulty,  it  is  proposed  to 
divert  the  water  of  the  Grassy  river,  which  now  dis- 
charges into  the  Mattagami  some  miles  below  the  chief 
power-house.  At  the  place  where  it  is  intended  to  join 
the  two  rivers  they  are  fifteen  miles  apart,  but  by  a 
system  of  dams  engineers  have  discovered  that  the  water 
can  be  backed  up  through  a  chain  of  small  lakes  and 
rivers,  so  that  only  about  300  ft.  of  channel  cutting 
will  be  necessary.  The  project  would  change  the  com- 
plexion of  an  extensive  area,  and  alter  the  lower  reaches 
of  the  Grassy  river  from  a  formidable  river  to  a  trick- 
ling stream,  but  it  would  make  gold  production  and 
employment  at  Porcupine  more  certain. 


FOREIGN     LANGUAGES     AND     ENGINEERING 
DEVELOPMENT. 

By  alec.   H.    EASUN.   A.M.Inst.C.E.,  A.M.I.E.E. 


At  a  recent  meeting  of  electrical  engineers  mention  was 
made  of  the  great  development  of  water-power  for  elec- 
tricity and  the  widespread  use  of  electricity  in  small 
towns  and  village  on  the  Continent,  as  compared  with 
what  one  finds  in  this  country.  Two  natural  factors 
partly  account  for  this  development;  Hrst,  the  average 
density  of  population  is  much  less  tlian  in  Kngland, 
and  this  reduces  the  diflSculties  of  running  transmission 
lines,  as  it  is  easier  to  run  them  in  uninhabited  areas 
than  in  towns;  secondly,  there  ne  much  greater  re- 
sources of  water-power  on  the  Continent  than  in  this 
country.  Hut  the  educational  factor  has  something  to 
<\<>  with  the  development ;  the  pioportion  of  engineers  on 
tiie  Continent  who  know  two  foreign  languages  is  greater 
than  the  proportion  of  EngH.sh  engineers  knowing  two 
foreign  languages.  Many  Continental  engineers  can 
know  at  first-hand  from  tiie  English  Press  what  is  being 
done  in  the  British  Empire,  while  many  of  our  engi- 
neers can  only  know  what  engineering  developments 
go  on  in  forei^jn  <ountries  by  reading  translations  of 
the  technical  Press. 

The  amount  of  study  required  to  give  one  a  working 
knowledge  of  a  foreign  language,  sufficient  to  be  able  to 
rend  foreign  publications,  is  perhaps  over-estimated. 
Good  progress  in  learning  to  read  the  foreign  Press  can 
be  made  by  an  individual  who  purchases,  say.  a  Spanish 
granimar  ami  dictioiiiiiy.  and  then  stutlies  |.rivatplv  by 
reading  novels  in  such  a  way  as  to  understand  the 
main  story  of  the  novel  without  PMfleavonrins  to  read 
every  line:  the  latter  proce.ss  may  be  necessary  at 
school,  so  as  to  translate  each  sentence  correctly  for  ths 


t,cliouluiaster,  but  it  is  not  conducive  to  reading  much 
literature.  One  does  not  need  to  look  up  every  un- 
known word  in  the  dictionary,  but  goes  on  reading 
even  if  some  words  are  unknown.  This  method  does 
really  work;  such  reading  of  novels  will  not  teach  one 
to  speak  the  language,  though  it  helps  one  in  obtaining 
a  vocabulary  to  use  when  the  pronunciation  has  been 
learnt  :  but  after  reading  twenty  or  thirty  novels  in  a 
foreign  language,  one  will  be  able  both  to  enjoy  the 
foreign  literature  and  to  glean  items  of  interest  from 
the  technical  Press. 

If  one  reads  while  travelling,  standing,  or  sitting 
iu  tramcars  and  trains,  one  cannot  always  be  looking 
up  words  in  a  dictionary:  therefore  one  must  eitiier 
stop  reading  foreign  books  in  such  cases,  or  go  on 
reading  without  troubling  if  some  words  are  not 
understood. 

Access  to  foreign  literature  suggests  to  one  what  parts 
of  our  conventions  and  ideas  are  insular  and  not 
universal.  This  can  be  learnt  partially  by  reading 
books  of  travel  and  history,  but  is  better  learnt  by  read- 
ing novels  dealing  with  the  life  in  foreign  countries.  One 
is  always  able  to  learn  about  something  in  which  the 
foreign  nation  is  ahead  of  our  own.  No  nation  is  abso- 
lutely better  than  every  other  nation  in  every  depart- 
ment of  life,  including  government,  sport,  medicine, 
education,  literature,  music,  painting,  engineering,  and 
science. 

As  regards  science  in  particular^  one  should  be  al^le 
to  read  German  text-books  if  one  wishes  to  get  vtri/ 
detailed  information  on  technical  subjects.  The  ex- 
jiression  "  very  detailed  "  is  used  because  of  a  remark 
made  by  a  Swedish  professor  to  the  author.  He  said 
that  Swedes  liked  English  medical  text-books  in  prefer- 
ence to  German  books,  because  the  English  ones  gave  the 
rtiain  substance  of  the  matter,  whilst  the  (lerman  books 
gave  an  immense  mass  of  details  along  with  the  sub- 
stance, and  the  books  became  so  bulky  that  it  was  diffi- 
cult to  reach  the  substance  at  all.  Tiie  criticism  seems 
reasonable. 

If  members  of  Parliament,  lai)our  leaders,  coun- 
cillors, lawyers,  and  men  who  draw  up  rules  and  regu- 
lations had  more  direct  knowledge  of  what  went  on  in 
I'ther  countries,  probably  engineering  progress  would 
pi-oceed  more  quickly,  and  Parliamentary  regubilidiis 
rctrardiiig  I'lectrical   matters  iiii'j-lit  licciiiiie   less  irksiinie. 


HIGH-FREQUENCY     STRAY     SPARKS     ON 
MOTOR     CARS. 


Hy  ■•  VOLTMAN." 


Tkui,y,  wc  live  in  strange  times.  The  man  in-the- 
street  seems  to  b(>  iu  a  fair  way  of  dcvel(i|niig  a  siiper- 
siientifie  !)raiii.  Of  course,  one  is  well  aware  that  the 
daily  Press  regales  him  fr time  to  lime  with  wonder- 
ful and  somcwiial  fearful  ai-lieles  cm  the  latest  marvels 
o!'  science,  served  up  with  all  manner  of  i)(]pular  trim- 
mings, and  after  reailing  such  an  iirtiele  one  concludes 
tliat  the  man-in-thc-street  is  very  prone  to  rush  along 
jiaths  of  super-science  where  a  Faraday  or  a  Kelvin 
would  have  feared  to  tread.  These  ideas  came  into  the 
writer's  mind  when  a  very  ordinary  owner  of  a  motor 
lar — and  a  cheap  one  at  that — stated  that  he  could  get 
'  high-fre(|uency  sparks  "  by  lightly  touching  the  petrol 
tank  with  a  spanner.  He  averred  that  he  could  see  the 
alleged  high-frecpiency  sparks  distinctly  in  the  dark 
when  the  engine  was  running.  The  writer  suggested 
that  if  this  were  so  our  friend  might  possibly  have  made 
an  important  electrical  discovery,  but  so  far  as  the 
writer  was  aware,  an  ordinary  motor  car  was  not 
re;.'ardcd  by  the  electrical  nii/iKiufi  nt i  as  a  ])crambulat- 
iiiL'  generator  of  hijjh-frequency  oscillatory  discharges 
The  writer  doubts  whether  our  super-scientist  could  give 
an   intelligible  explanation  of  why  a  magnet  deflects  a 


Vol.89.  No.  j,:!oi, D.CH.BE. ,!o,  iMi.]  THE    ELECTRICAL    REVIEW 


879 


toinpass  needle,  yet  liere  was  he  descanting  on  his  mag- 
neto radiating  high-frequency  oscillations  as  the  result 
ol'  "  .spark  gaps,  condensers,  and  capacity  "  1  ! 

The  high-frequency  effect,  he  aveired,  fully  explained 
why  some  motor  cars  had  been  known  to  burst  into  haine 
by  ignition  of  the  petrol  when  on  the  road  and  leave 
nothing  but  a  charred  and  tangled  mass  us  evidence  of 
the  disaster.  Assuming  our  friend  was  accurate  in  his 
observations,  there  is  quite  a  number  of  intore,sting 
little  problems  connected  with  the  origin  of  stray  sparks 
on  motor  cars  generally.  The' writer  can  vouch  for  some 
that  are  not  explainable  by  ordinary  reasoning.  It  is 
necessary  to  keep  in  mind  that  a  motor  car  is  an  all- 
insulated,  large-capacity  mass  of  metal.  The  insula- 
tion resistance,  with  clean  dry  tires,  may  be  anything 
from  3,500,000  to  4,500,000  ohms.  All  the  metal  of  a 
car  serves  more  or  less  as  the  return  circuit  for  high- 
voltage  current,  and  also  for  low-pressure  currents  when 
single-wire  lighting  and  starting  outfits  are  u.sed. 
Furthermore,  it  is  true  that  the  magneto  provides  the 
essentials  of  a  high-frequency  generator;  there  is,  in 
fact,  much  more  in  its  functioning  than  meets  the  eye, 
as  research  has  proved.  It  does  more  tlian  merely  pro- 
duce a  small  spark  at  the  plug.  From  observation,  the 
writer  can  give  a  few  instances  of  stray  sparks.  In  one 
case  heavily-insulated  high-pressure  leads  from  a  coil  to 
the  plugs  passed  through  a  brass  tube  to  keep  them  to- 


gether. In  complete  darkness  a  ring  of  minute  sparks 
could  always  be  seen  between  the  end  of  the  tube  and  the 
insulation  on  the  leads,  this  insulation  being  in  excellent 
condition,  so  that  there  coidd  be  no  question  of  leakage. 
Doubtless  in  this  case  there  was  an  electrostatic  and 
condenser  effect  between  the  leads  and  tube.  Another 
interesting  instance  showed  that  some  stray  sparks  take 
place  at  loose  metallic  joints  on  tlie  mechanism  despite 
the  fact  that  there  exists  an  excellent  return  circuit  from 
the  plugs  via  the  engine  back  to  the  magneto,  this  cir- 
cuit having  practically  no  resistance.  To  make  doubly 
sure  of  a  good  return,  a  wire  was  connected  directly 
from  the  engine  to  the  magneto  base.  Nevertheless,  the 
sparks  still  occurred  at  the  loose  joints  and  a  long  way 
from  the  engine.  If,  as  seemed  improbable,  these 
sparks  did  not  indicate  that  there  were  wandering  cur- 
rents finding  a  way  back  to  the  magneto,  it  must  be 
reasonably  assumed  that  these  sparks  were  the  result  of 
the  aforesaid  high-frec|uency  effect.  Each  loose  joint, 
which,  of  course,  is  in  a  state  of  vibration,  would  func- 
tion as  a  coherer  or  detector  acting  in  syrnpathy  or 
unison  with  every  discharge  from  the  magneto.  There 
certainly  seemed  no  reason  why  return-circuit  currents 
should  be  passing  through  these  loose  contacts,  and  the 
true  source  of  these  seems  to  offer  a  good  field  for  investi- 
gation. Perhaps  our  friend  the  man-in-the-street  did, 
after  all,  really  see  high-frequency  effects  ! 


AN    AID    TO    METER    TESTING. 


By    R.     M.     M. 


"  Curse &  Co.  !     Another  batch  of  faulty  meters  1" 

Such  a  remark  may  be  heard  after  a  preliminary  test 
on  some  freshly-delivered  meters  in  a  test  room  which  is 
not  ])rovided  with  adequate  facilities  for  observing  the 
variation   of  the  test  load. 

Scales  not  sufficiently  open,  use  ol  iiistrunii'iit  on  a 
lower  ranger  of  scale,  or  simple  variation,  niay  have  been 
the  real  fault  which  caused  the  tester  to  swear.  The 
volt  or  amp.  boy  may  be  intelligent,  he  certainly  will 
be  human,  and  may  suffer  from  astigmatism.  The  boy's 
power  of  observation  of  1-lOth  of  one  scale  division  will 
decrease  in  proportion  to  the  length  of  any  one  test,  and 
set  of  tests,  so  that  by  the  time  the  tester  has  reached  tlie 
twelftli    meter,    say.   allowing    for  50-sec(ind   counts  per 


stopping  his  test.     As  the  inifvge  is  considerably  mag- 
nified, 1  per  cent,  can  be  arranged  for  1  in.  travel  on 

the  screen. 

The  accDiiqiauying   illustration   (fig.    1)  shows   a  large 
size  |)rojectoi',    on   legs,   liut  in   ac(ual   practice   it  would 
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iriclc)-,  the  prolial)ility  of  current  variation  being  un- 
noticed is  greatly  inci'caseil.  Tiiat  1-lOth  of  one  division 
at  10  ili visions  is  1   per  cent,   is  obvious. 

To  obviate  this  trouble  a  small  apparatus  was  recentlv 
designed,  by  means  of  whicii  the  image  of  the  pointer 
and  the  image  of  the  reflection  of  the  pointer  can  be  ]>ro- 
jected  on  to  a  screen,  situated  in  such  a  position  that 
the  tester  can  see  the  images  (coinciding)  indirectly,  but 
comfortably,  and  can  readily  see  any  variation  at  tlu- 
same  time  as  he  is  taking  a  count.  Further,  if  the 
tester  lias  a  small  two  or  tln-cc-|ilatc  carlion  ri'sistauce 
handy,    he    can    correct    for   a    small   variation    willidul 


bf  found  more  convenient  t()  suspend  tliis  on  a  bracket, 
SI  as  to  allow  iiorizontal  rotation  to  give  projection  on 
one  or  other  wall.  The  instrument  would  be  supported 
on  a  pivot  base,  arranged  so  that  the  pointer  could  be 
brought  under  the  projector  at  any  part  of  the  scale. 
Tlie  smaller  ])rojector  shown  is  on  an  adjustable  stand, 
but  the  suspended  type  is  thought  to  be  more  useful. 

The  otiier  illustration  (fig.  2)  shows  the  resultant 
]inijection  photographed  in  broad  daylight  in  a  test 
loom  with  one  east  and  two  north  windows,  or  under 
laihcr  trying  vonditions. 

It    is.   of  Kiurse,  simple  to  construct  a  scale  or  scales 
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exactly  corresponding  to  the  standard  instrument  used, 
and  L'orrespouding  to  the  distance  of  jirojection,  or. 
alternatively,  under  certain  conditions,  the  image  of 
tlie  actual  scale  can  he  ])rojected.  Both  the  projectois 
iilustrateil  cim.sist  i>f :  An  optical  mirror;  a  l-J-volt 
motor-car  type  licad  laiiii>  :  a  condenser;  n  phiiic  surface 
optical  mirror;  an<l  a  focusing  lens. 

If  anyone  considers  building  such  a  projector,  it  is 
important  to  remember  the  lollowing  details:  the  flatter 
the  angle  of  projection  the  better;  the  jdaiie-surface 
mirror  must  be  fixed  so  as  to  be  able  to  rot.ite  througli 
.1  sufficient  angle  to  allow  for  the  desired  height  of  pro- 
jection :  the  light  source  itself  must  be  capa))le  of  being 
moved  to  suit  the  dejtth  from  the  surface  to  the  mirror 
below  the  pointer;  and  good  ventilation  is  reiiuired  for 
the  lamp.  The  forms  illustrated  are  not  the  best,  but 
were  made  ui>  from  odds  and  emls  of  material  at  hand. 
Ill  a  slightly  modified  form  the  instrument  can  l)e  used 
III  project  the  image  of  any  ]>ointer  or   indicator. 


for  the  erection  of  a  counter  e.ni.f.  liattery  for  the  Postal 
Department  in  connection  with  the  telephone  exchange  busi- 
ness. Phiintitfs  stated  that  they  packed  and  delivered  the 
material  ordered  and  fuHUled  all  the  reiiuiied  conditions,  l>iit 
tlic  ilcleiulants  dedin.'d  to  pay  for  it.  Several  pleas  .vriv 
tiled  liv  Ihc  defendants,  traversing  the  jilaintilfs  ileclaraticni, 
and  .^(■tlin^'  \ip  that  wlicn  tlic  battery  was  erected  it  was 
found  lliat  it  wouUl  not  carry  the  stipulated  curicnt  continu- 
ously for  three  hours  without  excessive  heating.  They,  there- 
fore, refused,  as  tliey  lawfully  nUKht,  to  accept  the  material, 
and  rccpiested  the  iMaintiti's  to  remove  it  from  the  ))renii.«cs. 
Defendants  also  entered  a  plea  of  cross  aclinii.  claiiniMn 
dama^'cs  for  dclav  and  inconvi-iiience  in  excess  ol  the  am. ami 
claimeil  liy  tli<'  plaintills. 
The  ca.se  was  [lart  heard. 


LEGAL. 

Edison  Swan  Electric  Co.,  Ltd.,  v.  L.\wrence. 
Ox  December  -iOth,  Mr.  Justice  Eigby  Swift  heard  an  action 
brought  by  plaintiffs  against  Mrs.  Mary  Eliza  Lawrence,  a 
widow,  of  Anna  Terrace.  Torquay,  to  recover  ,iT84  8s.  lid. 
under  an  agreement  in  writing  dated  December  13th,  1920,  by 
which  defendant  agreed  to  guarantee  payment  of  .5s.  in  the 
pound  upon  a  claun  against  Wilfred  Lawrence,  such  payment 
to  become  due  at  the  exphation  of  nine  months.  Defendant 
deiued  liahihty  on  the  ground  that  she  was  not  aware  when 
she  signed  the  guarantee  that  he  had  entered  into  a  deed  cf 
assignment  with  the  trustee  of  his  creditors. 

Mr.  Storry  Deans  appeared  for  the  plaintiffs,  and  Mi-. 
Stokes  for  the  defendant. 

Mil.  Storky  De.4XS,  in  opening,  said  that  in  November,  ID-ill. 
plaintiffs  issued  a  writ  against  Wilfred  Lawrence  for  i;.s;i.5,  the 
price  of  goods  s<jld  b.v  them  for  use  in  his  trade  as  an  electrical 
engineer.  Upon  the  writ  being  served  he  put  himself  into 
communication  with  the  solicitors  for  the  plaintiffs,  and  also 
with  a  fii-m  of  chartered  accountants.  A  meeting  of  the  credi- 
tors of  Wilfred  Lawrence  was  held  in  December,  I'J'iO,  and 
the  debtor  who  attended  offered  to  pay  '20s.  in  the  pound,  but 
the  creditors  were  riot  disjiosed  to  accede  to  this  unless  he 
should  give  .some  security.  Eventually  it  was  agreed  that  be 
sliould  pay  his  creditors  by  in.stalments  of  5s.  in  the  pound,  by 
four  ipiarterly  iiiRtalments,  and_  that  he  .should  assign  his 
business  to  a  tni.4<'<'.  It  was  al.so  uccided  that  as  to  the  last 
two  (piarterly  iir-jftdiiients  lie  should  provide  a  guaianttN>.  He 
did  .so,  and  his  ifaother,  the  present  defendant,  became  the 
guarantor,  and  this  action  wasibrought  under  the  document 
to  recover  one  instalment '6^■  the  amount  due  to  plaintiffs  by 
the  son. 

Mr.  STOKt:,'?.  for  the  defemlant.  contendi'd  that  the  form  of 
giiiirantee  sent  to  Mrs.  La*-rence  was  a  misleading  document. 
and  was  ther.'fore  void,  Ulaiutiffs  omitted  to  di.sclose  the  fact 
that  the  debtor  had  alre,i(/y  divested  him.self  of  all  his  a.ssels. 
His  LoUDSHIl'.  in  giving  judgment,  .said  he  l>elieV)'d  that 
th(v  defendant  did  not  know  of  the  arrangement  with  her 
son's  creditors  when  she  signed  the  guarantee.  She  thouglit 
.<ihe  was  mendy  guaranteeing  a  tnrde  debt  to  prevent  h>gal 
prm-eedings  continuing,  and  thus  obtain  for  her  son  an  ex- 
tension of  credit.  He  decided  that  the  consideration  wliolly 
failed,  and  there  would  be  judgment  for  defendant  with  costs. 


Wn«R(ii  rr,  f'()NNi.(-TioNs  TO  MAr;.s. 
\t  Worksop,  on  December  I4tli.  Ilorat-e  Harrow,  a  contractor, 
ol    I'ark   Strift.    Work.sop.   was   (iried   &  on   a  charge   of  con- 
necting electrii-al  wires  to  the  cable  belonging  to  the  Worksop 
Irbaii  Couneil  without  cr;ri.sent. 

Defendant  gave  notice  that  he  reipiir.'d  a  me'  •;■  (or  a  '2  h.p. 
iM'ilor,  and  the  installation  was  a<-cordiegly  inaili'.  'Ilie  Coun- 
.  il  :ift<-r«ards  ai-(-idi'iitiilly  bund  out  that  certain  other  ■.\i;es 
bad  iM'en  fixed,  and  thereby  defendant  obtiiined  light  and  heat 
frir  .1  radiator  and  other  purpo.se.".  Deb'ndant  was  a  wiring 
contractor,  and  had  a  knowledge  of  what  he  was  doing. 

Burrow  pleaded  giiiltv.  and  said  his  men  were  warned  about 
the  matter.— .S/)r//i>W   Iluilit  Ti-lfiiraiih. 


.\crrMri,ATORs,  Lrri.,  v.  Ai.stuai.ia.v  Cummoxwi'.alth. 
.Vccording  to  the  Sudiirii  Mornina  Herald,  of  fktober  '2.5th 
l.ist.  recently  received,  in  this  action  Accumulators,  fjtd.,  an 
.Australian  eoiiinany,  fonned  about  three  years  ago  for  the 
supply  of  electrical  batteries,  sued  the  Commonwealth  (lovern- 
iiieiit  to  recover  i'l.iJtl.  ch.-irging  a  breach  of  agreement  in 
eouiiectioii  with  a  contract   to  diliver  certain   parts  nece.ssary 


CHAI!Cir.  OI--  Stkai,in-(1  LaMI'S. 
At  Bow  Street  Police  Court  on  '2;ird  inst.,  Edward  Alexander 
Kann,  H.5,  was  sentenced  to  six  months"  iniprisonmeut  in  thi- 
.second  division  for  .stealing  Osram  lamps,  belonging  to  his 
einployers.  the  Ccneral  Electric  Co.,  Ltd.  The  earlier  hearing 
was  reported  in  our-  last  is.siie.  On  Dcceuiher  'iHrd,  accoriMug 
to  riir  7V//IC.V.  the  th.-rts  had  been  going  cai  bir  about  bi 
months,  and  had  iuvolvi'd  tin-  conipauy  in  a  loss  of  nearly 
i'-2.00ll. 


REVIEWS. 


Poircr  House  Dcsiun.       By  Sir  .John   F    C,   Snbll.      Second 

edition,  ]^9'21.      Pp.  S'io;  tigs,  '201.       London:   Longmans. 

Gieen  &~Co.     Price  4'2s,  net. 

.A  second  edition  of  Su-  John  Snell's  valuable  work  will  be 

welcomed  at  the  present  time,   when  the  miixirtant  ijuestion 

of  adequate  supplies  of  electrical  energy  is  receiving  attention 

not  only  in  Britain  and  the  Dominions  overseas,  but  in  nearly 

every  industrial  country  in  the  world, 

A  period  of  ten  years  having  elap.sed  since  the  original 
edition  was  written,  many  imiiortant  developments  in  power 
house  design  have  taken  place,  and  the  author  has  taken  the 
opportunity  to  rearrange  the  subject  matter  and  bring  it  up  to 
date,  whilst  some  of  the  chapters  have  been  entirely  revised, 
and  the  minor  tyiwgraphical  errors  of  the  first  edition  cor- 
rected. 

The  aim  of  the  author  has  been  to  give  reliable  and  up-to- 
date  information  on  the  design  and  equipment  of  various  types 
of  pow-er  stations  for  the  supply  of  cities  and  wider  areas,  and 
also  for  railways,  mines,  and  factories,  or  where  smaller  in- 
dependent power  houses  and  sub-stations  have  to  be  designed 
and  constructed. 

The  subject  matter  has  been  conveniently  arranged  in 
twelve  chapters,  and  a  feature  of  the  book  is  the  tabulation 
of  useful  data  and  costs,  etc.,  the  latter  being  on  a  pre-war 
basis,  .so  that  for  estimating  purposes  a  correction  factor  c;m 
easily  he  applied  to  suit  the  particular  conditions  obtaining. 

In  the  Oldening  chapter,  .systems  of  supply  are  considered, 
and  the  author  makes  a  strong  plea  for  the  standardisation  of 
voltages  and  frequencies,  i-eccmmending  G.CitiO  volts  as  a 
reasonable  maximum  generator  pressure,  and  showing  that 
only  four  standard  pressures  would  be  lequired,  excepting,  of 
course,  high-pres.suie  d.c.  sy.stems.  In  assessing  the  probable 
load  factors,  it  is  interesting  to  note  that  the  figure  for  power 
supply  over  large  areas  is  ■io  Jier  cent,,  and  for  general  supply 
to  large  cities  a  load  factor  of  about  30  per  cent,  may  be 
exi>ected;  tliese  figures  in  the  earlier  edition  were  given  as 
'2.3  ix^r  cent,  and  'I'l  per  cent,  ies[HH.-tively. 

The  choice  of  site  and  type  of  plant  are  considered  in  tlie 
following  chapter,  and  it  is  clearly  shown  how  these  two 
matters  are  clostdy  related  and  also  may  be  wholly  determined 
by  the  cliaracter  and  location  of  tlie  ultimate  source  of  power. 
\Vith  regard  to  coal  supplies,  the  figures  given  in  Table  IV 
are  still  based  on  bigli-grad<>  coal  of  W.ijOO  B.th.u.  per  lb, 
(presumably  as  lired).  and  allbough  great  improvements  in 
thermal  ecouoiny  have  been  made  in  the  past  ten  years,  the 
consumptions  (pioted  do  not  take  this  into  consideration.  If 
we  a.ssume  a  (HI  per  cent,  load  factor  and  coal  having  a 
calorilic  value  of  bi.oHII  B.th.u.  ix-r  11:..  as  bred,  the  heat 
consumption  per  watt-hour  generated  would  be  34.7  B.th.u., 
or  ;in  overall  edicicucy  of  only  9.8  per  cent,  I'ld'crtimafely, 
coal  of  (his  v;:lue  is  the  exception  and  not  the  rule  in  this 
(-ouutry.  and  if  it.  were  ;iv,-iilable  il  wcaild  be  a  comparatively 
easy  matter  to  obtain  an  overall  llu'rm;d  <'l'llciency  of  at  least 
13  jier  cent,  on  tins  I'.ad  factor  wilii  up-lo-dalc  ste.'irii  plant, 
whilst  a  figure  of  l."^  pc-r-  cciil,  is  now  ixi.ssible.  inrliiding 
.stand-by  loss<'s. 

Power-house  buildings  are  considered  in  ChaptiM'  HI,  and 
the  data  regarding  foundations  and  kjading  on  various  sub- 
soils should  prove  useful  to  the  designer,  whilst  the  import- 
ance of  jiiling  and  rafting  the  subsoil  in  the  case  of  most  large 
modern  waterside  stations  is  referred  to,  and  examples  are 
given,  Reinbirced  concrete  receives  brief  mention,  but  in 
view  of  the  economies  that  can  often  be  effected  by  its  use, 
it  is  disappointing  to  find  less  than  half  a  page  devoted  to 
this  type  of  construction, 

Ch:ipter   1\'    is   devoted    t(j   steam-raising   plant,    and   many 
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useful  data  have  Ijeeii  iiiuluded,  the  text  haviug  been  revised 
uud  brought  up  to  date.  In  lable  X\l  particulars  of  stan- 
dard Laiu'ashirc  boilers  are  given,  but  the  evaporative  eapa- 
iity  has  been  t)aseil  on  a  coal  of  i.i.oiKI  to  !•), ■)()()  ii.th.u.  per  II).. 
.mil  propejly  proportioned  econoiuisers  are  assumed.  A  us<-- 
ful  table  ol  paiticulars  of  the  B.  &  W.  marine  type  boiler 
IS  given,  but  the  actual  evaporations  quoted  appear  to  be 
based  on  high-grade  coal,  and  the  author  mentions  that  the 
normal  output  is  obtained  with  a  consumpli<jn  rate  of  about 
•2,i  Jb.  of  ci.al  per  hour  i)er  mj.  ft.  of  grate  area.  Nowadays, 
however-.  Ilie  po\ver-hoii.>-e  engineer  in  this  country  has  to  be 
content  uitb  coal  of  from  l(l,.jllU  to  ll.lUKi  B.th.u.  pe.r  lb.,  a.s 
lired,  with,  ol  counse.  a  higher  consumiition  rate  per  sq.  ft. 
ix'i'  hour,  ,ind  a  diminution  in  el'ticiency. 

CU;  recorders  are  menlioned,  and  it  is  lecomniended  that 
one  should  always  be  h.\ed  to  each  range  ol  boilers;  m 
modern  practice  it  is  l)ecoming  more  usual  to  provide  an 
indicator  or  a  recorder  lor  each  boiler,  e.'ccept.  of  course,  in 
very  small  stations.  I  .selul  notes  are  given  on  boiler  draught 
and  coal  storage  and  hamllmg,  nut  it  is  di.^appointing  to  hnd 
no  data  regammg  mod<"rii  asii-liandlmg  [ilant,  and  only  some 
lifteen  lines  devoted  to  the  whole  question  of  ash  disposal. 

The  autlior  gives  .some  brief  details  of  oil-fired  boilers  in 
this  edition,  and  it  is  interesting  to  note  that  it  will  generally 
pay  to  burn  crude  fuel  oil  (Us.lKKt  to  iy,lKXl  B.th.u.)  when  its 
cost  does  not  exceed  one  and  a  half  times  that  of  good  steam 
vuid  (]4..5I)(I  B.th.u.)  or  one  and  three-quarter  times  that  of 
bituminous  coal  (11,;5(KI  to  J-i.lKXt  B.th.u.). 

Gas  firing  is  also  mentioned,  hut  few  data  are  given,  pos- 
sibly because  test  results  are  difficult  to  ootaiu,  and  gas-hred 
boilers  at  present  can  hardly  be  regarded  as  part  of  the  usual 
power-house  equipment. 

Steam  and  teeU-pipe  systems  are  considered  in  the  following 
chapter.  In  Table  XLiV,  the  properties  of  saturated  steam 
up  toolHI  lb.  (x-r  sq.  in.  abs.  are  tabulated,  the  authority  being 
Marks  i.t  Davis.  Ii>a9,  but  no  data  for  superheated  steam  have 
been  set  out,  and  Callendar's  values  are  usually  considered  to 
be  more  up  to  date. 

Chapter  VI  is  devoted  to  .steam  engine  and  turbo-genera- 
tors, and  forms  naturally  one  of  the  most  important  sections 
of  the  book,  .^s  in  the  fonner  edition,  the  autlior  considers 
that  generally  the  limit  of  size  up  U-  which  reciprocating 
engines  may  be  used  is  about  750  kW.  In  view  of  the 
developments  of  geared  turbines  and  the  fact  that  there  is 
not  much  to  choose  between  the  reciprocator  and  the  turbine 
in  either  capital  cost  or  heat  consumption  in  small  sizes,  the 
reviewer  is  inclined  to  place  the  limit  at  about  500  k\N  ,  and 
recent  figures  quoted  tend  to  place  it  even  as  low  as  350  kW. 
350  kW. 

Kegarding  reaction  turbines,  the  author  is  careful  to  point 
out  their  inherent  weaknesses,  although  little  is  said  ol  the 
modern  improvements  effected  in  construction,  and  no  men- 
tion is  made  of  the  new  Parsons  type  of  blading. 

There  is  an  absence  of  really  up-to-date  test  results  for 
either  impulse  or  reaction  machines,  and  it  seems  a  pity  that 
turbine  manufacturers  are  so  jealous  of  their  results  that  the 
most  up-to-date  information  is  not  readily  available  for  pul)li- 
cation  in  a  work  of  importance. 

The  subject  of  condensers  is  considered  in  Chapter  VII.  and 
some  n.seful  tables  and  costs  are  given,  although  it  is  rather 
disappointing  to  find  that  the  most  np-to-date  types  of  air 
pumps  and  auxiliaries  are  not  dealt  with,  and  as  in  the  former 
edition  a  considerable  amount  of  space  has  been  devoted  to 
jet  condensing  plant. 

Chapter  VIII  deals  with  gas  engines,  gas  producers,  and 
oil  engines,  and  it  is  int<>resting  to  note  that  the  author  con- 
siders that  the  i.e.  engine  m  its  present  .--tate  oi  development 
is  only  oconomical  from  the  aspects  of  both  capital  and  run- 
ning costs  in  stations  of  .small  or  moderate  capacity.  In  con- 
nection with  power  gas<>s.  methods  of  gasifying  fuels  are  con- 
.sidered  from  a  power-stiition  engineer's  p<iiut  of  view.  Ee- 
garding  solid  fuels  for  gas  production  purposes,  the  formula 
given  on  page  i")7  in  the  first  edition  has  been  corrected,  and 
its  value  enhanced  by  the  caution  given  as  to  the  ellect  of 
liigher  oxygen  contents  when  compared  to  caloriinetric  detor- 
mination.s. 

A  chapter  of  practical  notes  on  generators,  motors,  boosters, 
and  transfoniiers  follows,  and  contains  particulars  regarding 
the  sp<vilicatioii  and  construction  of  electrical  plant.  The 
description  of  a  typical  turbo-alti^rnator  is  similar  to  that 
given  in  the  former  edition  some  ten  years  ago,  although  great 
progress  in  design  has  been  made  in  the  interval.  With 
regard  to  alternator  rotors,  mention  (.if  .soliil-core  designs,  and 
water  cooling,  lias  been  omitted.  Cianmutation  difficulties 
on  turbi>-generators  are  referred  to.  but  .surely  these  are 
troubles  of  the  past.  With  regard  to  tests  on  insulating  ma- 
terials anil  temperature  Hiniis,  ttc,  no  mention  of  the  British 
standard  «pecitications  is  made,  although  nowadays  the  pur- 
ch-.Kser  is  more  or  less  obliged  to  keep  to  standard  specifica- 
tions unless  cost  is  a  secondary  consideration.  In  connection 
with  Works  auxiliary  transformers,  the  author  now  recoiii- 
niends  a  secondary  pressure  of  115  volts  for  motors  and  'i'iO 
volts  for  lighting,  but  no  mention  is  made  of  the  convenience 
of  adopting  a  pressure  of  -i-KI  volts  for  the  lighting,  so  th.it 
a  supply  can  lie  obtained  if  desired  from  the  .s;ime  415-volt 
transformers.  Table  XCIX  gives  particulars  of  standard  static 
transformers,  but  ;.s  in  the  Inrmer  e(lili,.ii.  the  outputs  aiv 
only  tabulated  up  to  .50  kV.V. 


Switchgear  lo  considered  lu  Chapter  X.  I'he  lay-out  ol  the 
Green wicn  switchgear  is  selected  probably  us  being  typical  of 
u  large  .(-phase  power  house,  but  of  cour.se  great  iiiiprove- 
iiieius  in  control  gear  have  been  made  in  the  ia.st  ten  yeai=. 
anil  one  is  sdiiiewhat  disappointeil  to  lliiil  m>  little  space  de- 
voted to  encl(/si-d  types  ol  gear.  .Modern  iiractice  dictates 
that  reliability  is  a  prime  consideration,  and  to  this  end  the 
adojition  of  a  .separate  switch  house  and  completely  euclosed 
coiurol  gear  is  warranted  in  stations  e\en  of  moderate  capa- 
city, ilie  Ualmainock  power  station  m  Glasgow  is  piobauly 
the  most  up-to-date  example,  of  switchgcjir  lay-out,  but  no 
description  of  this  gear  is  giV'.-n,  and  oiiiy  brief  luentiou  of  it 
IS  made  elsewhere  in  the  book.  The  author  gives  srjme  of  the 
salient  features  of  a,  typical  s[H'cilJcation  for  :j-phase  high- 
liiessurc  switchgear,  ,ind  still  includes  a  reverse-current  relay 
,is  part  of  the  geueiator  equi|imeut,  whilst  the  ab.seuce  of 
.some  type  of  automatic  fault  protective  gear  and  ol  an  auto- 
matic lield-breaking  switch  are  noticeable  onii.s.sion.s. 

Chapter  .\l  is  devoti'd  to  a  consideration  of  some  of  the 
.salient  features  of  large  and  small  iK)wer  houses  and  sub- 
.stations,  and  the  subject  matter  has  lieen  entirely  revised  and 
brought  up  to  date,  so  that  it  contains  iiiiich  of  value  to  de- 
signers. Brief  particulars  are  given  of  i..e  lay-<jut  of  some 
typical  water.side  power  hou.ses.  and  some  u.seful  estimates 
ol  the  capital  costs  of  power  houses  are  given.  TTie  author 
goes  lidly  into  the  question  of  combined  by-product  recovery 
and  generating  plant,  including  the  findings  of  the  Nitrogen 
I'rodiKts  Cdmmittee's  Final  Report  of  lOJi.  Finally,  waste- 
bi-at  iitili.sation  is  consirlered. 

Jlydro-electric  power  houses  ace  dealt  with  in  the  Ia.st 
chapter,  and  the  subject  matter  has  been  revi.sed  and  brought 
up  to  ilate.  Water  turbines  of  various  types  are  considered, 
and  the  more  modern  method  of  comparing  machines  on  a 
si>e(itic  speed  basis  has  been  incorporated  in  the  present 
edition.  Convenient  tables  of  capacities,  sizes,  and  costs  of 
reaction  and  impulse  turbines  are  given. 

The  book  is  most  lucidly  written,  free  from  mathematical 
formiiUe,  and  exceptionally  well  illustrated,  so  that  as  a  work 
of  reference  for  profe.ssional  engineers  it  will  prove  convenient 
and  valuable. 

The  author  has  been  mo.st  .successful  in  collecting  and  classi- 
fying ihe  experiences  of  eminent  engineers,  and  in  drawing 
upon  his  own  knowledge  in  incorporating  the  information  into 
a  really  valuable  volume  which  will  become  the  standard  work 
on  llie  subject  of  iiower-house  design. 

T..  M.  ,r. 


Tlte  TestiiKj  of  CoHtiiiKoiis-ciirrcnt  Machines.  By  C.  F. 
Smith,  f^.Sc,  M.I.E.B.,  A.M.I.C.E.,  Whitworth  Scholar. 
I'p.  x-t-lOO;  '21  figs.  London:  Sir  Isaac  Pitman  &  Sons. 
Ltd.     Price  ^s.  Gd.  net. 

This  small  book  forms  one  of  the  numerous  volumes  on 
engineering  included  in  Mes.srs.  Pitman's  Technical  Primers. 
and  in  it  tJie  error,  so  common  in  books  of  this  class,  of 
attempting  tt>  cover  too  great  an  amount  of  ground  in  too 
small  a  space,  has  been  carefully  avoided. 

The  first  chapter  deals  with  the  general  principles  of  direct- 
current  dynamos  and  motors,  and  is  followed  by  others  dealing 
respectively  with  measurement  of  resistance  and  temperature 
rise,  no-load  tests  on  machines,  load  tests  on  generators,  and 
load  tests  on  motors,  in  which  all  the  te.sts  likely  to  be  of 
usual  application  in  ordinary  test-bed  work  are  adequately 
described. 

With  regard  to  the  methods  of  taking  insulation  resistance. 
it  would  be  well  to  |H>int  out  that,  when  taking  an  insulation 
test  on  a  running  machine  by  noting  the  pressure  l>etween 
each  terminal  and  the  frame  and  between  the  two  teriiiinals. 
the  machine  must  not  be  comuH'ted  to  .m  external  circuit. 
otherwise  the  result  obtaiiu>d  will  not  be  the  iiLsulation  resist- 
ance of  the  machine  itself.  The  diagram  for  the  series 
Hopkinson  test  on  p.  7'i  coiitaius  a  slight  error,  as  the  volt- 
meter connection  shown  would  short-circuit  the  supply  pres- 
sure (the  single-pole  switch  should  be  shown  on  the  other  .side 
of  the  instrument),  and  in  the  formula  for  the  lo.sses  in  a 
series  motor  (using  Field's  metbod)  given  on  p.  !15  a  printer's 
error  has  apparently  resulted  in  a  mixing-iip  of  the  various 
suffixes. 

Apart  from  these  small  points,  which  will  doubtless  be  put 
right  when  a  further  edition  is  rcqiiir.>d.  the  text  is  accurately 
written,  and  the  "  get  up  "  of  the  book  do<>s  credit  to  the 
printi'r  and  publisher. 

'Hie  work  can  be  lieartilv  commended  to  as.sistants  on 
niiichine  test  beds  and  to  students  taking  a  practical  class  in 
the  testing  of  direct-current  machines. 


Thi-  Sfcatii  Turlto-dlternator.  By  L.  C.  OlWNT,  A.M.I.E.E. 
Pp.  xvi-l-'2(>l»:  ICiO  figs.  London:  Sir  Isiiac  Pitman  and 
Sons.    Ltd.    Price   15s.   net. 

In  w  riling  this  book  the  aim  of  the  author  has  been  to  give 
the  leader  a  gcxid  general  knowledge  of  the  principles,  con- 
struction, and  o|>eration  of  the  .steam  turbo-alternator,  so  that 
iviourse  to  sfKH-ialised  t^'xt  hiHiks  on  either  steam  turbines  or 
alternators  will  bo  unnecessary. 

'Hie  dual  natiiiv  of  the  .subject  matter  and  the  fact  that 
the  work  has  bei'ii  writt<'n  ti^  suit  the  needs  of  engineering 
students,  I'entral  station  engineers,  draughtsmen,  and  others 
who  are  interested  in  the  steam  turlxi-alternator  combination, 
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have   rendered  the  author's  task  a  somewhat  difficult  oue   to 
perform. 

The  steam  turhiiie  is  considered  in  its  various  details  in  the 
first  six  chaptf  r>.  u  hilst  the  .succeedinjj  eight  chapters  are  de- 
voted ta  alteniatiii;,'  currents  and  the  theory  auii  constructi  .n 
of  niotlerii  alternators,  followed  by  section;  on  control 
apparatus,  o^ieration  notes,  and  examples  ol  modern  practice. 

In  connection  with  the  notes  on  the  development  of  the 
tnrlxj-alternator,  the  illustration  of  a  7,5(H.t-k\V,  1,500  r.p.m. 
turbine  erected  aloni^side  one  of  the  4,O0O-u.p.,  75  r.p.m. 
engine-driven  alternators  iu  the  lllasyow  tramway  power 
house  is  ijuite  interesting,  and  brings  nack  to  the  reviewer 
memories  of  many  anxious  times  on  the  e.li.t.  control  board 
and  "the  effects  of  heavy  Hywheels. 

Steam  flow  in  reaction  and  impulse  turbines,  pressure  and 
velocity  changes  and  the  effects  of  variations  in  pr<'spure  and 
temperature  are  consi'lered  in  Chapters  11  and  ill.  and  the 
Ennnet  mercury-steam  turbine  is  Itrietty  d<'sci"ilx'd.  On  p.  -U 
a  ein"ve  of  efficiencies  at  various  pressures  and  temperatures 
is  given,  but  its  value  is  somewhat  doubtful  owing  to  the 
errors  in  the  accompanying  text.  The  feed-water  temperature 
is  given  as  800  deg.  F.,  and  the  efficiency  ratio  is  expressed 
as  the  amount  of  boat  which  can  be  utilised  when  compared 
with  the  total  heat  content  of  the  fuel.  The  feed-water  tem- 
perature should  doubtless  he  80  deg.  F..  and  the  "  efficiency 
ratio  "  is  probably  intended  to  be  the  available  heat  per  lb.  of 
steam  divided  by  the  total  heat  per  lb.  of  st(»am. 

In  considering  the  power  available  and  the  efficiency  ratio, 
the  author  gives  the  theoretical  steam  consumption  as  :  — 

2545/ Available  heat  per  lb.  of  steam 
instead  of  the  more  convenient  expression,  using  the  value  of 
3415  in  the  numerator,  which  gives  the  consumption  in  lb.  of 
steam  per  kWh  instead  of  per  h.p.  hour  on  the  shaft.  "  In- 
dicated h.p."  and  brake  h.p.  tests  can  only  be  conducted  on 
small  turbines,  and  such  terms  are  of  little  commercial  im- 
portance in  connection  with  turbo-alternators.  Rankine  cycle 
efficiency  aissuming  isentropic  expansion  is  not  explained, 
whilst  .somewhat  lcx»se  expressions  such  as  "  lbs.  per  square 
inch  "  and  "  a  few  ounces  pres.sure  to  the  square  inch  "  occur  ■ 
in  the  text.  It  is  u.sual  nowadays  to  express  expansion  down 
to  condenser  pressures  in  inches  of  mercury  (abs.)  back  pres- 
sure, or  lb.  i>er  square  inch    (abs.). 

In  Chapters  IV  and  V,  steam  turbine  details  are  considered, 
and  some  interesting  particulars  of  modern  machines  are 
given.  Under  the  subject  of  rotors,  the  Michell  thrust  bear- 
ing (spelt  Mitchell)  is  mentioned,  but  no  illustration  of  it  is 
given.  Constructional  details  such  as  rotors,  types  of  blading, 
packings,  couplings  and  bearings,  &c.,  are  described  and  illus- 
trated, whilst  lubrication  and  governing  systems  are  fully 
dealt  with. 

Before    dealing    with    the    theory  of  alternators,  the  author 
gives  a  chapter  on  alternating  currents,  but  here  again  one 
comes    across    some    rather    loose    expressions    in    the    text. 
Ohm's  Law  is   not    defined    in   the    usual  manner,    and  an 
equation  is  merely  given  that  e  =  i  X  r,  where  e  is  the  volt- 
age, I  is  the  current,  and  R  is  the  resistance,  although  it  is 
as.sumed  that  the  law  has  been  stated.     Inductance  and  capa- 
city are  then   considered,  but   the  author  does  not   take   the 
trouble    to  explain    his  formulae   or  even    state  the  units   of 
mea.sureinent.       Frequency     is    denoted     by     the     equation  : 
/  =  2pXii,  where  '2p  is  the  number  of  pairs  of  poles  and  n  is 
the  revs,  per  second,  although  the  number  of  pairs  of  poles  is 
usually  given  by  p/'i  or  simply  by  p.  On  p.  101  in  the  equation 
for  average  e.m.f.,  the  demonstrator  of  10.s  is  obviously  a  mis- 
print,  but  later  the  author   states  that   the   work  done    in  a 
circuit  is  proportional  to  the  square  of  the  current,  although 
he  is  considering  the  e.m.f..  and  there  is  no  mention  of  work 
or  energy  units.     Figs.  .55,  oty  and  .57  do  not  appear  to  have 
any  connection  with  the  text  of  the  chapter.     The  character- 
istic features  of  .single   and   polyphase   alternators  and    alter- 
nator windings  are  considered   in  the  two  following  chapters, 
but  on  p.  1"23,  in  considering  the  relative  outputs,  the  three- 
phase  grouping   is  given   as  0.51.   whereas  a  factor  of  1.51  is 
probably  intended.     .Mternator  output  is  next  considered,  and 
the  author  shows  the  importance  of  limiting  t<'m))eraturcs  to 
»  .safe  figure.     .X  safe  final  air  temperature  of  about  130  deg.  F. 
is  mentioned,  but  as  this  figure  is  based  on   an   engine-room 
temperature  of  fK)  deg.  to  100  deg.  F..  the  available  teniiH'ra- 
ture  rise  is  only  some  40  deg.  F.     Hie  usual  or  conventional 
figure  of  40  deg.   C.   temperature  rise   is  not  mentioned,  and 
a  normal  engine-room  temperiiture  of  90  deg.  to  KK)  deg.  F.  is 
not  the  u.sual  practice  in    this  country,    whilst  the   B.E.S.A. 
figures  are  not  referred  to  in  this  chapter.     The  con.strucfional 
details  of  alternators  are  descrilied.   and  notes  on   up-to-date 
features,  such   as  air  filters  and  thermo-couples,  are  given  in 
the  following  iliapter.     Excitation  and  regulation  m.itters  are 
dealt  with  ill  a  practical  manner,  and  short  circuits  and  oilier 
troubles  are  contiideicd  in  an  interesting  .section  which  follows. 
Reactanr-es,  harmonics,   and   the  earthing   of   the  neutral   are 
dealt  with  in  turn  and  useful   practical  notes  given.     Chapter 
XIV    is  entitled    "  Generator  Tests,"   and  methods  of  deter- 
mining the  various  loss/'s  are  explained,  although  the  details 
given  are  necessarily  very  brief.     Control   apparatus  next  re- 
i-eives  the  author's  attention,   and    notes  on    switchgear  and 
protective  devices  are  given.     Reverse  current  relays  are  not 
usually  considered  desirable  on  modern  alternators,  and  over- 
load time-limit  protection  is  hardly  n  sound  method  to  adopt 
If  the  trin  solenoids  !>re  slninted  by  fuses.     Protective  fit'aT  is 
descriljed  with  the  aid  of  diagrams,  and  notes  on  synchronising 


apparatus  are  given,  the  Weston  synchroniser  being  illustrated. 

SlLscellaneous  notes  on  oiieiation  and  maintename  "  is  the 
heading  of  the  next  chapter,  and  practical  hints  on  running 
and  repairs  are  given.  Jn  starting  up  turbines,  the  author 
advises  a  period  of  at  least  three  hours'  preliminary  warming 
up,  and  after  warming  up  is  completed  the  circulating  and 
other  jiumps  should  be  got  away.  'Ihreo  hours  is  an  unusually 
long  i)erio»l,  and  if  the  rotor  is  at  rest,  trouble  is  likely  to 
occur  with  reaction  machines  on  running  up,  whilst  over- 
heating at  the  exhaust  and  condenser  can  easily  happen  under 
the  conditions  stated.  The  final  chapter  is  devoted  to  ex-' 
amples  of  modern  practice,  and  some  interesting  details  of 
exi.sting  machines  are  given,  whilst  the  importance  of  higher 
power-house  efficiencies  is  considered.  An  appendix  gives 
nst>fiil  notes  on  various  steam  and  electrical  matters  referred 
to  in  the  text. 

On  the  whole  the  book  is  a  very  fair  practical  exposition  of 
turbo-alternator  p/actice,  and  should  prove  useful  to  students 
and  oiH'iiiting  engineers  who  desire  to  obtain  a  g(X)d  general 
knowledge  of  the  subject  without  having  recourse  to  the  more 
conventional  text  books  or  technical  papers  dealing  chiefly 
with  turbine  design  or  alternating-current  theorv. 

T,.  M.  .1. 


AERO     ENGINE     IGNITION. 


{Concluded  from  p.  830.) 
Potential  Wave-Form  of  a  Magneto. 

Fotcntkd  W'acr-Fonn  of  a  Magiictt. — A  fourth  rejiort. 
No.  47,  Septeiiibei-.  1918  (I.C.E.  '241),  by  Dr.  N.  R.  Campbell,  ' 
.shows  that  accurate  knowledge  of  the  wave-form  is  not  as 
important  as  had  been  suggested.  For  it  appears  that  the 
efficiency  of  the  magneto  as  a  means  of  producing  ignition 
is  by  no  means  closely  related  to  its  wave-form ;  since,  pro- 
vided the  nece.ssary  maximum  potential  is  reached,  it  matters 
little  or  not  at  all  in  what  way  the  rise  to  that  potential  takes 
place.  So  long,  therefore,  as  it  is  only  a  question  of  deter- 
mining which  of  several  magnetos  already  constructed  is  likely 
to  be  the  most  efficient,  a  knowledge  of  the  wave-form  is  not 
required. 

On  the  other  hand,  if  an  attempt  is  to  be  made  to  design 
the  magneto  which  will  give  the  greatest  maximum  potential 
for  the  least  weight  and  subject  to  the  satisfaction  of  the 
necessary  mechanical  conditions,  then  a  detennination  of 
wave-forms  is  almost  necessary  if  any  but  purely  empirical 
methods  are  to  be  used.  For  the  inductances  (and  to  a  lesser 
extent  the  capacities)  of  the  primary  and  secondary  circuits 
vary  so  rapidly  with  the  frequency  of  the  oscillations  passing 
in  tho.'e  circuits  that  it  is  necessary  to  determine  the  induct- 
ances at  the  frequencies  which  will  be  actually  used;  a  know- 
ledge of  the  frequency  is  thus  needed  and  can  only  be  ob- 
tained by  some  method  which  is  equivalent  experimentally 
to  the  tracing  of  the  wave-form. 

I.  The  first  method  investigated  was  that  of  the  oscillo- 
graph. Since  the  frequencies  of  the  oscillation  in  a  magneto 
are  of  the  order  of  Kl.OIIO  (wr  second,  the  kathode-ray  oscillo- 
graph (similar  in  principle  to  the  Braun  tube)  seemed  much 
more  promising;  such  instruments  are  known  to  deal  satis- 
factorily with  oscillations  of  much  greater  frequency.  But 
the  difference  between  the  widely  separated  impulses  given 
by  the  magneto  and  the  regular  trains  of  waves  to  which  the 
Braun  tube  has  been  applied,  introduced  almost  insuperable 
difficulties. 

II.  The  second  method  is  that  of  the  Helmholtz  interrupter, 
in  which  the  connection  between  the  secondary  terminals  and 
the  measuring  instrument  is  broken  at  a  known  interval  after 
the  interruption  of  the  current  in  the  primary.  In  any 
"  point-to-point  "  method,  the  determination  of  each  point  on 
the  wave-form  involves  a  separate  experiment ;  it  is  abso- 
lutely necessary,  therefore,  that  the  wave-form  should  be 
identical  in  successive  experiments.  In  a  magneto  this  con- 
diti'.m  is  not  fulfilled. 

When  the  problem  was  attacked  once  more,  efforts  were 
direcU'd  primarily  to  producing  a  more  satisfactory  break.  If 
no  attempt  is  made  to  design  a  break  which  will  work  con- 
tinuously (like  the  cam-operated  break  of  the  magneto),  there 
is  no  difficulty  in  .securing  accurate  and  regular  timing.  Buti, 
even  when  the  timing  is  accurate  and  consistent  there  re- 
mains the  difficulty  that  the  peak  potential  attained  at  succes- 
sive opi'rations  of  the  break  is  not  the  .same,  but  may  easily 
vary  by  '20  per  cent.  It  was  finally  discovered  that  much 
greater  regularity  was  obtained  if  the  rate  of  separation  of 
the  ('ontacts  (or  at  least  the  speed  of  the  moving  part  which 
caused  that  separation)  was  decreased  and  not  increased.  In 
a  sub.sequent  report  it  is  hoped  to  give  a  more  detailed  ac- 
count of  the  circumstances  which  tend  towards  regularity  at 
break ;  here  it  will  suffice  to  say  that,  by  reducing  the  sjxjed 
of  the  part  operating  the  contacts  to  1  metre  a  second  or  less, 
it  was  possible  to  piodiicc  a  contact  ubicli.  at  successive  <ip<'ra- 
tions,  would  give  peak  potentials  agreeing  to  1  or  2  per  cent. 
With  such  a  contact  a  point-to-point  method  of  tracing  the 
wave-form  becomes  practicable. 

.^ccordingly.  the  magneto  armature  was  kept  at  rest,  in  the 
position  relative  to  the  pole  pieces  at  which  break  occurs 
when    the   armature    is    rotating,    and    the   current    from    an 
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external  battery  passed  through  the  primary  and  broken  by  a 
pendulum. 

Fig.  4  shows  the  secondary  wave-form  of  a  Thomson - 
Bennett  mafineto  wlien  a  current  of  2  amp.  is  broken  in  the 
primary  and  th<j  armature  is  in  the  position  which  makes  all 
the  inductances  a  maximum.  Tlwre  was  no  spark  gap  in 
the  secondary  circuit.  To  indicate  the  consistency  of  the 
measurements  all  the  experimental  points  are  shown. 

A  full  discussion  of  the  significance  of  these  results  is  r»-- 
served  until  more  complete  material  is  available,  but  a  few 
jioints  may  be  noted.  The  oscillations  in  coupled  circuits  are 
compounded  of  two  damped  harmonic  vibra_tion8,  the  fre- 
quencies of  which  are  different  from  those  of  either  of  the 
wo  circuits  when  uncoupled.  The  ratio  of  the  frequencies 
uf  the  two  harmonics  depends  chiefly  on  the  coupling  of  the 
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two  circuits.  In  order  that  the  secondary  potential  should 
be  a  maximum  for  a  given  value  of  the  primary  current,  it 
is  necessary  (but  not  sufficient)  that  the  coupling  should  be 
such  that  this  ratio  has  one  of  a  certain  series  of  values  which 
makes  the  peak  of  the  harmonic  of  loner  frequency  coincident 
with  one  of  the  peaks  of  the  harmonic  of  higher  frequency. 

In  fig.  4  the  presence  of  the  two  harmonics  can  be  traced 
clearly.  That  of  lower  frequency  is  represented  by  what 
appears  to  be  the  mnin  oscillation,  while  the  harmonic  of 
higher  frequency  is  represented  by  the  slight  "  hump  "  on 
the  steep  initial  rise  uf  the  curve.  Further,  the  frequencies  in 
the  secondary  and  primary  circuits  are  very  nearly  the  same, 
and  the  oscillations  in  the  two  circuits  are  very  nearly  in  the 
.?ame  phase.  The  period  of  the  harmonic  of  lower  frequency  is 
increased  by  the  addition  of  capacity  to  the  secondary,  but 
it  is  not  certain  yet  what  change  has  been  effected  in  the 
higher  harmonic.  These  results  are  in  complete  accord  withi 
the  theory.  But  the  curve  shows  also  that  the  coupling  of 
the  circuits  is  not  such  that  the  maximum  secondary  potential 
is  attained,  for  the  peak  of  the  harmonic  of  higher  frequency 
does  not  coincide  with  that  of  the  harmonic  of  lower  fre-  , 
quency;  an  alteration  in  the  coupling  should  produce  a  mora 
efficient  machine,  .^gain,  the  very  heavy  damping  of  the 
oscillations  should  be  noted;  if  this  damping  could  be  re- 
duced, the  peak  potential  might  be  raised  considerably,  but 
.since  the  damping  is  probably  mainly  due  to  iron  losses,  it  is 
not  certain  whether  any  improvement  in  this  direction  is 
practically  possible. 

III.  A  third  method  of  determining  the  wave-form  was 
suggested  by  Mr.  F.  Young,  of  the  British  Thomson-Houston 
Go.  It  depends  on  the  use  of  the  rotary  spark  gap,  but  can- 
not give  the  time  at  which  a  given  potential  is  attained  for 
the  second  or  any  sub.<;eqaent  time.  This  limitation  prevents 
the  method  giving  all  the  information  which  is  required.  The 
method  is  feasible  for  obtaining  at  least  an  estimate  of  the 
periods  concerned  in  the  wave-form ;  it  is  capable  of  great 
improvernent,  but  cannot  compete  with  the  point-to-point 
method  in  accuracy,  and  will  not  give  the  complete  wave- 
form. 

Spark  Synchronism. -.\  fifth  report.  No.  22,  January,  1918 
fl.C.E.  171),  contains  a  description  by  Dr.  G.  B.  Bairsto, 
.\.M.I.E.E.,  of  tests  that  show  that  the  synchronism  of  the 
.sparks  of  a  left  and  right-hand  Dixie  magneto,  timed  cor- 
rectly, when  at  rest,  may  be  out  by  as  much  as  2  deg.  at 
engine  speeds,  which  may  cause,  in  certain  cases,  a  drop  in 
engine  power  of  from  3  to  4  per  cent,  when  using  dual  igni- 
tion. 

The  source  of  these  irregularities  is  to  be  found  in  th«" 
contact  breaker,  which  in  a  Dixie  magneto  is  stationary,  and 
is  actuated  by  a  rotating  four-break  cam.  The  fibre  block 
m  tile  right-hand  magneto  is  .struck  by  the  crown  of  the  cam 
m  the  usual  manner,  l.r..  nn  the  inside  edge  (fig.  5a).  On  the 
^  other  hand,  the  contact-l.r<>aker  of  the  left-hand  magneto,  in- 
stead of  being  turned  through  180  deg.  (i.e.,  inverted  like  the 
reflected  image  in  a  mirror)  to  suit  the  opposite  direction  ot 
rotation,  w  kept  the  same,  and  the  cam  therefore  strikeB  the 
nbre  block  on  th«  outside  edge  (fig.  Sb). 


The  only  alteration  that  is  made  to  the  magneto  is  to  torn 
the  cam  through  a  small  angle  corresponding  to  the  arc  sub- 
tended at  the  centre  of  the  cam  by  the  length  of  the  fibre 
block.  As  the  accompanying  diagrams  show,  the  actual  forces 
on  the  cam  are  quite  different  in  the  two  cases.  In  the  case 
of  the  left-hand  machine  the  impact  is  of  a  glancing  nature 
and  gives  the  contact-breaker  arm  an  opportunity  to  rebound 
and  make  contact  again  Iwfore  it  is  finally  opened,  thus 
giving  two  sparks.    This  point  is  still  under  investigation. 

Using  dual  ignition  with  two  magnetos,  one  a  left-handed 
one  anil  the  other  a  right-handed  one,  the  result  of  this  ab- 
normal behaviour  is  to  cause  the  two  sparks,  which  synchro- 
nise at  very  low  speeds,  to  alter  in  pha.se  in  some  ca.=e8  to 
as  much  as  2  deg.  (i.e.,  one  retards  by  i  deg.  to  1  deg.  and 
the  other  advances  1  deg.  to  li  deg.)  when  the  engine  runs 
at  top  speed.  The  benefit  of  using  two  sparks  simultaneously 
firing  two  plugs  is  thus  to  a  great  extent  lost.  Actual  tests 
on  engines  have  shown  that  this  may  cause  a  drop  in  power 
of  from  3  to  4  per  cent,  below  that  obtainable  with  two  per- 
fectly synchronised  sparks. 

Where  dual  ignition  is  used,  it  is  recommended  that  as  far 
as  possible  the  Dixie  8-cylinder  magneto  with  left-hand  direc- 
tion of  rotation  be  not  used.  A  compromise  might  be  made, 
which  will,  however,  not  meet  all  cases,  by  timing  the  two 
magnetos  differently,  the  left-hand  one  2  deg.  in  retard  behind 
the  right-hand  one. 

Magneto  Faults. — The  report  on  this  subject.  No.  18. 
August,  1917  (I.C.E.  138),  is  also  by  Dr.  G.  E.  Bair.sto,  and 
comprises  a  summary  of  the  experience  gained  at  the  Royal 
.\ircraft  Factory  during  the  two  ye.nrs  ended  .August,  1917  :  — 

American  and  London  Bosch. — This  type  may  be  considered 
,'is  fairly  reliable.  The  total  percentage  of  rejections  was 
16i  per  cent.,  and  the  very  large  number  of  machines  which 
fired  at  the  safety  gap  illustrates  the  inherently  weak  design 
of  the  safety  gap  which  is  used  on  the  D.V.  type  of  Bosch 
magneto. 

B.T.H.  (A6  and  A8).— Tlie  chief  objection  to  the  B.T.H. 
magneto  i.s  the  lack  of  refinement  in  constructional  details. 
Only  one  12-cylinder  magneto  has  been  tested  so  far,  but  a 
number  of  small  defects  still  remain  to  be  eliminated  before 
it  can  be  called  satisfactory. 

Dixie.  (6.  8  and  12  cylinder.) — Very  compact,  sound  in 
the  general  electrical  design,  but  the  workmanship  in  many 
parts  is  inferior.  The  design  of  the  magnetic-field  path 
is  also  weak.  More  insulation  is  required  in  places,  and  the 
design  of  the  safety  gap  needs  alteration.  Out  of  12  machines 
.so  far  tested,  only  three  were  satisfactory,  but  in  nearly  all 
cases  modifications  made  to  the  faulty  machines  enabled  them 
to  pass  the  t<"sts. 

Fellows.  (F.R.4.)— A  copy  of  the  Bosch  D.U.4.  Twenty- 
nine  of  these  magnetos  have  been  tested  and  only  one  has  been 
rejected.    They  are  well  made,  but  no  larger  size  than  a  four- 


cylinder  machine  has  been  tested,  so  the  reliabihty  of  a 
magneto  made  for  more  leads  than  this  number  is  not  known. 

Simms.  (6  cylinder.)— Only  four  of  these  have  been  tested 
and  all  failed  to  pass  the  tests.  The  workmanship  is  excel- 
lent, but  more-  attention  should  be  paid  to  the  tuning  and 
timing.  All  the  above  rejected  magnetos  ran  satisfactorily 
when  fully  retarded,  but  failed  to  do  so  when  fully  advanced. 

Peel  Conner.  (6  cylinder).— Practically  a  copy  of  the  Bo.sch 
D.U.ti.  Only  three  have  been  tested,  but  these  have  given 
full  satisfaction.     The  manufacture  is  excellent. 

ir(if/()C(/.— -Only  three  machines  have  been  tested,  but  all 
were  defective. 

Uirliiiti.  (8  cylinder.)— This  magneto  cannot  be  considered 
lu  satisfactory. 

Uuthardt. — Very   unsatisfactory  and  discarded   completely. 

Morris  cfc  Lister.  (.\.D.S.)— Fairly  satisfactory,  but  the 
workmanship  is  not  perfect.. 

HoUister.  (12  cylinder. )— Only  one  of  this  recent  type  of 
magneto  has  been   teited.     It  is  an  experimental  machine. 
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and  of  very  excellent  manufacture.  It  has  several  novel 
features  which  overcome  some  of  the  existing  sources  of 
trouhle.  The  arrangement  of  the  field  magnets  does  not,  how- 
ever, seem  to  pive  the  best  possible  results,  as  the  secondary 
voltage  is  not  high  enough  to  give  the  sparking  qualities 
desired. 

('oil  and  Battery  Systems.  Besides  the  above  types  of 
magnetos,  experience  has  been  obtained  on  the  following  three 
tlian  that  of  either  of  the  two  following  sy.stems. 

liemy  (8  and  1'2  cylinder). — The  constructional  details  in 
many  points  are  very  weak  and  have  caused  a  lot  of  trouble. 
The  design  is  sound  and  the  .synchronism  of  the  .sparks  practi- 
cally perfect.  The  current  consumption,  however,  is  greater 
than  that  of  either  of  the  two  following  systems. 

Afwafrr-Kenf  {open  eireuit).  (4  and  8  cylinder.) — The  con- 
structional details  are  perfect,  and  the  machines  are  exceed- 
ingly well  manufactured.  They  are  very  light,  and  the  current 
consumption  is  low.  On  the  other  hand,  the  sparks  are  not 
perfectly  isochronous,  due  to  the  mechanical  lag  in  the  contact 
breaker.  The  only  mechanical  defect  that  has  occurred  has 
been  the  breakage  of  the  contact  breaker  "  lifter." 

Atitmter-Kent  {closed  cirrnit).  (4  and  6  cylinder). — This 
is  full  of  weak  points.  The  unit  is,  however,  very  light,  and 
the  current  consumption  low. 

The  report  sunmiarises  the  tests  earned  out,  mentions  the 
sources  of  trouble  and  suggests  means  of  improvement. 


CORRESPONDENCE. 

LeftfTs  received  by  its  after  5  p.m.  on  Tuesday  cannot  appear 
iirttil  the  following  week.  Correspondents  should  forward 
their  communications  at  the  earliest  possible  moment.  No 
letter  ran  be  published  unless  we  have  the  writer's  name  and 
address  in  our  posiession. 


The  Durability  of  Lead=covered  Cable. 

Your  correspondent,  Mr.  R.  Hampson.  is  to  be  congratu- 
lated on  his  very  excellent  letter  on  the  above  subject,  but  I 
am  afraid  he  is  not  a  regular  reader  of  the  Rr.viKW.  or  per- 
haps is  too  busy  to  study  your  advertisement  pages,  otherwise 
he  would  have  been  aware  of  at  least  one  system  whicli 
comes  very  near  to  his  ideal.  The  system  I  refer  to  consists 
of  a  one-piece  bonding  ring,  which  clamps  each  cable  inde- 
pendently, and  a  real  \miversa!  connector  box,  which  can  be 
used  as  a  four-way,  tee,  right-angle,  or  straight-through  box. 
■without  alteration,  and  yet  be  totally  enclosed  at  any  position. 
No  special  cutting  tools  are  required.  Like  our  friend  Mr. 
Raphael,  modesty  forbids  me  saying  to  which  system  I  refer. 

With  reference  to  Mr.  P.  T.  Kimmins's  comments  on  the 
wiring  at  Lynton  Town  Hall.  I  venture  to  say  that  the  trouble 
in  this  case  was  chemical  contact  corrosion  due  to  the  oak 
having  been  matured  in  salt  w,itcr.  or  quite  possibly  the 
beams  are  part  of  some  old  oak  sailing  ship. 

This  is,  of  course,  purely  a  suggestion,  and  put  forward  in 
the  hope  that  it  may  assist  you  in  diagnosing  the  case,  as  I 
note  you  :ire  going  to  refer  to  it  again. 

J.  C    White. 

Manchester. 

December  19th,   1921. 


Mr.  Hampson,  in  your  issue  of  December  16th,  while 
approving  of  lead-covered  systems  in  principle,  makes  a 
general  attack  on  the  technical  details  of  wiring  systems,  and 
directs  his  criticisms  particularly  to  the  one  for  which  my 
firm  is  responsible.  I  trust,  therefore,  that  you  will  permit 
me  to  reply,  although  a  short  letter  from  me  has  already  ap- 
peared on  the  subject  in  this  column. 

The  first  objection  raised  by  Mr.  Hampson  is  that  our 
junction  box  has  four  ways,  so  that,  when  used  for  a  T,  one 
way  is  left  open.  We  assure  Mr.  Hampson  that  no  objection 
has  been  raised  to  this,  either  by  the  fire  oftices  or  any  other 
authority.  The  advantage  of  the  4-way  junction  box  is  that 
it  can  be  considered  "'  universal,"  and  thus  diminishes  the 
number  of  accessories  the  contractor  haii  to  carry  in  his  stock. 
We  are  ready  to  supply  a  3-vay  box  if  there  is  any  demand 
for  it.  and  if  Mr.  Hampson  desires  a  supply  of  a  few  hundred 
(for  I  am  sure  that  he  will  adopt  our  system  wholeheartedly 
after  reading  this  letter),  we  shall  be  pleased  to  supply  them. 
We  have,  however,  sold  many  thousands  of  4-way  boxes,  and 
have  not  yet  had  a  single  demand  for  a  3-way  box.  In  the 
parallel  case  of  the  use  of  circular  ooxes  in  screwed  conduit 
x>iring,  Mr.  Hampson  will  find  that  a  large  number  of  leading 
contractors  ca.rry  only  4-way  boxes,  and  in  surface  work  with 
screwed  conduit  it  is  quite  a  usual  practice  to  leave  one  way 
open  in  dry  situations. 

Regarding  Ijonding  behind  wood  blocks,  the  criticism  that  a 
single  centre  screw  is  not  sufficient  security  to  keep  the  bond- 
ing ring  in  good  contact  with  the  cable  has  been  raised  before. 
There  is  no  shrinkage  if  the  blocks  are  of  well-sea.soned  wood. 
and  we  do  not  think  that  Mr.  Hampton  need  have  any  fear 
on  this  score  in  the  case  of  the  grooved  blocks  we  supply  for 
onr  system.  On  the  other  hand,  I  recognise  that  if  the  block 
18  fixed  to  a  plugged  wall,  there  is  a  po.ssibilitv  of  a  plug 
working  loose,  and  this  can  be  guarded  against  by  the  simple 


expedient,  well  known  in  the  contracting  trade,  of  making  a 
second  hole  and  using  two  screws  to  fix  the  block,  a  practice 
on  which  many  consulting  engineers  insist  even  in  ordinary 
work.  We  are  always  ready  to  supply  blocks  with  two  fixing 
holes,  if  requh'ed,  to  save  the  second  bole  having  to  be  made 
on  the  job,  but  so  far  there  has  been  no  demand  for  this. 

The  other  "  weak  points  "  mentioned  by  Mr.  R.  IInin|woii 
do  not  occur  in  the  Ediswan  wiring  system.  The  number  of 
parts  to  be  carried  is  extremely  small,  the  cable  fixers  are 
standard  for  all  sizes  of  cable,  no  special  tools  are  required, 
and  such  few  screw  threads  as  kre  used  are  tapped  into  a 
thick  iron  baekplate,  not  into  soft  metal 

I  endorse  Mr.  Hampson's  view  as  to  the  standard  type  of 
porcelain  connector.  It  is  not  always  satisfactory,  and  my 
film  has  just  placed  on  the  market  a  new  design — the  Edis->\an 
.\corn  connector — which,  although  not  so  cheap,  offers  distinct 
advantages  in  rapid  connection  and  absolutely  certain  contact, 
besides  leaving  no  live  screw-heads  exposed. 

I  am  extremely  interested  in  Mr.  Kiramins's  letter  on  the 
action  of  oak  on  lead  in  the  particular  case  he  mentions,  and 
look  forward  to  your  further  reference  to  this,  which  I  hope 
W'ill  include  an  analysis  of  the  by-proauct.  One  thing  is  cer- 
tain, however,  that  whatever  the  partiju'a  acid  may  be  which 
has  acted  on  the  lead,  whether  a  natural  'Toduct  of  the  wood 
or  something  used  in  seasoning  or  presorving  it,  its  corrosive 
action  would  have  been  greater  and  rcore  rapid  on  iron  than 
on  lead,  and  (dare  1  suggest  it  in  face  n  the  multitude  of  cab- 
tire  enthusiasts'?)  I  doubt  whether  rubl  t  would  resist  it  over 
a  long  period. 

'.  Charles  Raphael. 

Ponders  End,  Middlesex, 
December  lind,  1921. 


With  reference  to  Mr.  Kimmins's  re  i  rks  in  your  last  issue, 
I  am  inclined  to  think  that  the  oak  beams  have  been  treated 
with  a  preservative  to  kill  the  weevils  m  the  wood,  and  during 
this  treatment  the  cables  had  what  was  never  intended  for 
them. 

The  weevil-killing  solutions  are  composed  of  various  in- 
gredient.s — some  include  solutions  of  mercury,  others,  strong 
washing  soda  or  caustic  potash. 

Many  of  our  jobs  have  cables  running  on  oak  beams,  and 
I  have  to-day  in.spected  a  number  anii  find  tliem  quite  i)erfect. 
so  I  feel  sure  that  the  trouble  has  nothing  whatever  to  do 
with  the  lead-covered  cables  being  on  oak  beam.s.  There  are 
plenty  of  jobs  in  Gloucester  which  were  wired  with  the  B.I.W. 
system  (paper  insulation  with  lead  covering)  that  are  running 
on  oak  beams  and  have  stood  up  for  quite  20  years;  these  are 
not  earthed  or  bonded. 

Richard  A,  Parsons. 

Gloucester, 

December  19th,  1921. 

The  Installation  and   Use  of   HIectritity  in  Coal  I'Mines. 

I  read  with  great  interest  the  letter  from  Mr.  Travis  with 
regard  to  the  use  and  protection  of  electricity  at  coal  mines 
when  the  supply  of  current  is  taken  from  large  stations.  The 
question  of  providing  proper  switchgear  at  the  point  of  suipiv 
will  be  one  that  will  require  careful  consideration,  but  I  do 
not  consider  it  beyond  the  ability  of  our  switchgear  manu- 
facturers to  supply  a  suitable  apparatus. 

Your  correspondent,  Mr.  Millard,  although  he  agreed  with 
Mr.  Travis,  does  not  in  any  way  indicate  that  the  E.A.O. 
switchgear  would  comply  with  the  requirements  which  would 
be  called  for  in  dealing  with  stations  up  to  40,(X)0  kW. 

I  believe  I  am  correct  in  stating  that  colliery  engineers  are 
fully  aware  of  the  type  of  switK^hgear  which  will  bo  necessary 
to  comply  with  rule  132. 

.4.  W.   Williams. 

Nottingham. 

December  11th,  1921. 


High=pressure  Fuses. 

My  attention  has  been  directed  to  an  article  on  "  I*\ises  " 
by  a  "  Central-Station  Engineer."  appearing  in  your  issue  of 
November  2.5th  last,  in  which  it  is  stated  that  auto  switchgear 
is  subject  to  trouble  and  liable  to  be  blown  up.  Your  con- 
tributor suggests,  on  account  of  the  heavy  cost  thus  entailed, 
the  use  of  certain  high-pressure  fuses  in  place  of  the  auto- 
matic tripping  coils,  or  as  a  safeguard  to  protect  the  oil  circuit 
breakers  from  damage  on  a  short  circuit  occurring.  He,  how- 
ever, appears  to  have  overlooked  a  serious  objection  to  the 
use  of  fuses  for  this  purpo.se  on  a  polyphase  system.  The 
fundamental  difference  between  a  fuse  and  a  circuit  breaker 
lies  in  the  fact  that  a  fuse  will  interrupt  a  niultipole  circuit 
as  a  rule  in  one  |X)le  only,  whereas  a  circuit  breaker  under  the 
same  conditions  will  interrupt  the  circuit  completely.  Tliis  is 
of  particular  importance  in  the  case  of  three-phase  circuits 
I'i'cding  a  number  of  motors  when  a  single-pliaso  interruption, 
cither  on  the  primary  or  secondary  side,  will  subject  all  the 
motors  on  the  affected  circuit  to  the  danger  of  excessive  tem- 
peratures, and  consequently  to  the  possibility  of  defet^ts  in 
the  armature  winding.  For  this  reason  fuses  for  protecting 
such  circuits  are  being  given  np. 

There  is  no  reason  why  oil  circuit  breakers  should  not  give 
adequate  protection  without  any  damage  under  short-circuit 
conditions,  provided  they  are  of  sufficient  breaking  capacity, 
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which  there  is  no  difficulty  in  guaranteeing  when  they  are 
designed  in  accordance  with  the  recommendations  of  the 
Swiss  Association  of  Electrical  Engineers,  which  are  based 
oil  actual  short-circuit  tests  by  an  independent  committee. 

The  S  and  C  fuses  described  in  the  article  are  apparently 
similar  to  tho.so  made  by  Messrs.  Schweitzer  &  Conrad,  of 
Chicago,  which  are  filled  with  carbon  tetrachloride,  the  dis- 
advantage of  which  is  the  formation  of  certain  fumes  when 
the  fuse  blows,  which  oxidi.se  and  detrimentally  affect  the 
iiii'tal  piirts. 

Willi  a  view  of  employing  this  liquid  in  place  of  oil-filling 
I'lir  high-pressure  circuit  bnvikcis,  olticial  tests  wore  carrieil 
out  by  the  Swiss  Association  some  years  ago,  the  result  of 
which  proved  that  the  advantages  and  disadvantages  of  oil 
against  tetrachloride  did  not  justify  a  departure  from  employ- 
ing oil.  and  those  undertakings  wliich  have  employed  tetra- 
chloride have  now  returned  to  the  u.-^e  of  oil. 

J.    K.    Kiidkin. 

London. 
December  l2J««,  19'2L. 

Wornbearings   Alarm  Device. 

I  read  with  interest  the  brii'f  details  of  the  device,  described 
under  "  New  Electiical  Devices.  V-c,"  in  your  issue  of 
December  16th,  for  giving  warning  of  undue  wear  in  bear- 
ings. The  idea  is  undoubtedly  ingenious,  but  it  brings  up 
several  ol  the  interesting  problems  which  arise  in  connection 
with  th(_'  lubrication  of  bearings. 

It  has  been  found  by  careful  experiments  carried  out  by 
Bpauchamp  Towers,  (loodman,  and  others,  that  high-speed 
oil-lubricated  journals  assume  a  position,  with  respect  to  their 
bearings,  somewhat  ;is  shown  in  the  appended  rough  dia- 
gram. The  arrow  .shows  the  direction  of  rotation,  and  the 
blacked-in  portion  the  oil  lilm  (greatly  exaggerated)  MirriiUiul- 
ing  the  journal. 


fY/re 


OilJ/lm 
Bearing  l/nhig 


This  film  is  actually  thickest  towards  the  bottom  of  the 
bearing,  due  to  the  feeding-down  action  of  the  rotating  shaft 
carrying  the  oil  round  from  the  oil-ring  grooves.  The  film 
of  oil  is  at  a  very  high  pressure  towards  the  bottom  of  the 
bearing.  Naturally  the  above  condition  applies  only  to  a 
rotating  .shaft. 

It  is  evident  that  wear  takes  place  during  rotation,  and, 
reasoning  from  this,  wo  must  conchule  that  the  actual  wear 
on  the  lining  is  caused  by  the  high-pressure  oil  film.  If  the 
wire  introduced  at  the  Ijotlmu  were  of  approximately  the 
same  degi'ee  of  hardiicss  as  the  lining,  it  is  reasonable  to 
suppose  that  the  end  of  the  wire  would  wear  uniformly  with 
the  lining — thus  keeping  the  film  of  oil  between  it  and  the 
journal.  Hence  it  would  appear  that  there  is  a  possiblf 
cause  for  failure  of  the  device  here,  on  a  high-speed  journal 
running  for  very  long  non-stop  periods,  due  to  the  insulating 
effect  of  the  oil  film.  The  thickne.ss  of  the  film  varies,  of 
course,  but  an  average  figure,  that  has  been  found  by  actual 
measurement,  is  round  about  O.OUOo  in.  This  oil.  at  a  very 
high  pressure,  would  require  a  fairly  high  rupturing  voltage. 

It  is  easy  to  -see  that  such  a  difficulty  could  be  easily  over- 
Cdiiie  by  the  use  of  a  sufficiently  high  voltage  or  the  use  of 
a  very  hard  material  such  as  cast  steel,  for  the  introduced 
wire.  The  latter  would  probably  prove  more  definite  in  action, 
though  it  would  be  bad   for  the  journal. 

Naturally  the  above  trouble  would  not  citip  up  with  the 
bearings  on  a  machine  that  was  started  and  stopped  fre- 
quently. 

Thi.^  is  not  intended  as  a  criticism  of  the  device,  but  merely 
to  point  out  a  difificulty  that  might  occur  under  certain 
conditions. 

v..  R.   Sanderson. 

Bredburv. 

Peccmber  -lOth,  19-1. 

I  As  mentioned  in  our  note,  the  device  can  equally  well  be 
lixed  outside  the  journal  bearing,  wben^  there  i.s  no  oil  under 
pres.sure.  We  think  there  would  be  no  risk  of  injury  to  the 
journal  by  using  a  hard  wire,  if  it  were  found  necessary,  as 
Uie  first  contact  would  actuate  the  alann.— Kns.  El.ic.  Rev.] 

Leaves  from  an  Inspector's  Note  Book. 

In  reply  to  the  letter  from  Mr.  N.  \V.  Walker.  I  hasten  to 
state  that  with  the  exception  of  men  like  "  .\node."  I  do  not 
think  engineer  surveyors  are  fools.  As  a  rule  they  are  very 
tactful,   nice   engineers,   but   the   few  exceptions   are,    as    I 


stated,   bossy,  conceited,  and   unlikeable  individuals  with  op- 
(lortunities.    Of  course,  there  are  black  sheep  in  every  fiock. 

1  did  compare  certain  wealthy  insurance  companies  to 
Hebrew  money  lenders,  for  at  that  time  some  of  them  were 
juactically  starving  their  inspectors.  1  am  glad  to  note  from 
.Ml.  Walker  that  .since  tho.se  <lays.  owing  to  the  efforts  of  the 
Eiigiiii^er  Surveyors'  .\ssociation,  they  are  obtaimng  more 
re.i.snnable  remuneration. 

No  plant  under  my  care  is  iasured  against  break-down. 
My  Council  employ  engineers  of  their  own  and  cannot  afford 
such  luxuries!  So  that  my  "  throne  "—as  Mr.  Walker  calls 
ity-has  not  lately  been  shaken  by  an  inspector's  report  I 
Fifteen  years  ago,  however  (and  before  I  knew  what  I  know 
t<i-day),  after  I  had  f(M)lir.hly  recounuended  that  the  plant  under 
my  care  be  insured  against  break-down,  an  "  Anode  "  type 
of  inspector  certainly  did  attempt  to  shake  my  "  throne," 
so  I  reported  him  to  my  Committee,  who  promptly  shook  his 
"  throne  "  by  ending  the  insurancj^  with  his  company,  thereby, 
to  my  knowledge,  saving  the  premium  during  the  remaining 
four  y<'ais  1  had  the  honour  to  serve  them.  No  break-down 
took  place  in  this  time,  nor  were  the  engineers  and  myself 
ilisturbed  by  insurance  in.spectors  with  their  everlasting  foot- 
rules  and  written  rules,  and  the  borrowing  of  meggers!  A* 
that  time  a  megger  appeared  to  be  the  height  of  their  am- 
bition in  the  way  of  testing,  but.  of  cour.se,  things  have  pro- 
bably altered. 

Again,  no  comment  has  ever  been  made  about  my  balancer 
fuses  being  too  heavy ;  as  a  matter  of  tact,  my  balancers  have 
no  f u.ses ! 

I  have  heard  of  motors  being  overloaded,  but  the  motor 
which  I  gave  as  an  example  was  (unfortunately  for  Mr. 
Walker's  argument)  connected  to  a  blower.  Mr.  Walker  will 
therefore  see  that  it  could  not  have  been  "  badly  overloaded," 
and  guess  again.  Let  insurance  companies  stick  to  inspecting 
anfl  insuring  plant  against  break-down  which  is  in  the  hands 
of  laymen  and  handymen — especially  handymen.  For  an  in- 
surance inspector  to  come  poking  his  no.se  into  a  power  station, 
where  even  the  shift  engineers,  and  sometimes  the  switchboard 
men,  are  at  least  his  equals,  is  silly,  and  I  should  say  rather 
uncomfortable  for  the  average  inspector.  Of  course.  "  .\node  " 
would  probably  give  a  lecture  from  the  switchboard  gallery 
about  the  mistakes  the  plant  designers  had  made  ! 

In  conclusion,  allow  me  to  inform  Mr.  W"alker  that  I  have 
the  honour  to  number  amongst  my  friends  at  least  one  en- 
gineer-surveyor, and  my  previous  letter  was  not  directed 
again.st  the.se  gentlemen  as  a  class.  .\n  ass  is  often  unnoticed 
for  quite  a  long  while  in  many  branches  of  engineering,  but 
once  let  loose  on  society  as  an  engineer-surveyor  he  cannot  for 
long  hide  his  fight  under  a  bushel. 

A.  J.   .Vhraham. 

Electricity  Department, 
Aberdare, 

December  iird.  1931. 


With  reference  to  Mr.  A.  J.  Abraham's  criticism  on  the 
above  article  by  ''  Anode."  it  seems  to  me  that  Mr.  Abraham 
is  just  a  little  too  severe,  and  I  give  the  opinion  of  quite  an 
ordinary  electrician.  Having  had  dealings  with  electrical 
inspectors  (both  good  and  bad)  and  having  read  "  Anode's  " 
article.  [  cannot  .say  that  the  article  left  rae  with  the  nasty 
tiiste  complained  of  by  Mr.  .\braham.  On  the  contrary,  I 
think  the  article  was  humorou.s.  and  "  .Vnode's  "  observations 
.seemed  to  be  quite  true,  judging  by  my  own  experiences  in 
similar  cu-cumstances.  ."Vlso.  I  do  not  think  that  "  Anode 
was  jjosing  as  a  judge  over  electrical  engineers,  but  merely 
giving  observations  he  had  taken  whilst  on  his  daily  rounds. 
He  also  states  that  he  made  a  mistake  in  the  connecting  of 
a  motor;  in  other  words,  he  points  out  that  he  is  not  "  in- 
f;illible."  Surely  Mr.  .\braham  would  not  give  instructions 
to  any  layman  as  to  how  to  connect  a  motor  or  any  other 
piece  of  electrical  apparatus,  and  I  fail  to  .see  where  th« 
"  dirty  trick  "  (as  Mr.  .\braham  calls  it)  comes  in.  "  .\node  " 
(in  my  opinion)  acted  diplomatically  when  he  sent  the  man 
for  something  whilst  he  ("  .\node  ")  changed  the  connections 
referred  to.  Had  the  man  been  an  electrician  and  inad- 
v(^itently  made  n  mistake,  it  would  have  been  an  entirely 
dift'erent  matter,  but — a  pork  butcher ! 

In  my  opinion  "  .\uode  "  is  a  young  fellow,  and  T  am 
inclined  to  think  that  Mr.  .\braham  has  had  trouble  with  ono 
or  two  idiotic  insurance  inspectors,  but  he  has  applied  the 
"  cane  "  too  hard  on  "  .^node." 

Contractor's   Poremiiii. 

December  llth,  1921. 


A  Disputed  Meter  Reading. 

In  reply  to  "  Perjilexed."  T  take  it  that  the  meter  in  ques- 
tiiiii  is  of  the  mercury  ampere-hour  type.  This  meter  will 
only  regi.ster  when  current  is  pa.ssing  through  it.  The  ease 
mentioned  by  "  E.T.B."  does  not  apply  to  a  meter  of  this 
tyi>e. 

"  Perplexed  "  mentions  having  taken  testes  to  earth,  bnt  does 
not  say  if  lie  has  tested  "  between."  It  is  just  possible  that 
there  may  be  a  leakage  between  the  wires  without  its  showing 
as  .-in  "  earth." 

II"  the  meter  has  a  clock  dial,  i.e..  pointers,  our  of  them  may 
have  slipped  if  improperly  fixed.  If  it  became  so  loose  as  to 
slip,  it  js  .scarcely  possible  that  it  would  escape  notice. 
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Another  possible  solution  is  that  the  meter  had  been  read 
inaccurately  on  more  than  one  occasion,  and  the  mistake 
discovered  and  rectified  on  the  June  reading. 

The  test  obtained  on  the  meter  is  a  very  usual  one  for 
that  type. 

Cases  similar  to  "  Perplesed's  "  come  up  occasionally,  and 
usually  result  in  the  consumer  paying. 

Every  care  is  taken  to  provide  a  consumer  with  an  ac- 
curate "meter.  It  cannot  work  unless  current  flows  through 
it,  therefore  I  think  the  Corporation  wou.a  be  rather  unwise 
not  to  charge  for  unit*  registered. 

Stop  Watch. 

December  •22nd,  19-21. 


Switching  Certificates. 

I  should  like  to  obtain  the  views  of  your  readers  on  the 
value  of  Messrs.  A.  P.  Lundberg's  switching  certificates.  In 
my  search  for  employment  I  have  met  a  large  number  of  con- 
tractors who  term  them  valueless.  However,  I  should  imagine 
that  a  wireman  who  possesses  one  or  more  certificates  would 
be  of  more  value  to  a  contractor  than  the  wireman  who  has 
no  study  about  him.  My  employnient-aeeking  travels  have 
shown  me  that  the  average  contrictor  is  only  conversant  with 
simple  controls,  and  thus  cannot  give  his  customers  the  true 
convenience  of  electric  light.     \  good   wireman  is  an  asset, 


but  the  same  man  with  a  knowledge  of  variable  controls,  &c., 
is  surely  doubly  so.  I  trust  I  am  voicing  the  views  of 
numerous  other  certificate  holders. 

Intermediate. 
December  -^rd,  1921. 


Liquid  Starters 

In  your  journal  of  this  week  I  notice  remarks  made  at 
the  discussion  of  Mr.  Wilson's  paper  on  the  above  subject, 
when  it  was  asked  why  these  starters  could  not  be  made  so 
that  the  blades  vi^ere  always  immersed  in  the  liquid.  This 
has  been  the  practice  of  a  well-known  linn  (Messrs.  Allen 
West  it  Co.),  and  their  starters  have  given  entire  satisfac- 
tion and  comply  with  the  Mining  Regulations.  I  have  also 
found  liquid  starters  to  be  quite  suitable  for  the  control  of 
main  and  tail  haulage  gears;  such  liquid  starters  should  be 
rated  in  accordance  with  the  duties  placed  upon  them.  Metal- 
lic resistances  are  apt  to  give  trouble  unless  they  are  pro- 
perly rated.  It  is  no  use  condemning  liquid  starters  because 
of  the  insufficient  attention  given  to  them  by  motor  attend- 
ants. 

C.  Jones. 
Chasetown, 
December  mh,  1921. 


BUSINESS    NOTES. 


10    Southeoi    Electric  Co. 

17  J.    Watt  

18  Mrs.    Wormull 


Bankruptcy  Proceedings.  —  FREaoEKiCK  Alfred  Stanley 
WoK.\iULL,  trading  as  Lewisham  Electric  Wiring  Co.,  273, 
High  Street,  Lewisham.  electrical  engineer.  Ihe  following 
are  creditors  herein  : — 

e  £ 

Aladdin    Renew    Lamp    Co. 

A.    Garner      

General    Eleclric    Co. 

H.  &   J.   Stevenson  Id 

George  Willum  Endall,  trading  as  Endall  &  Co.,  Canal 
Motor  Works,  Canal  Bridge.  Church  Street.  St.  Helens.  Lanes, 
electrical,  mechanical,  and  automatic  engineer.  The  ad- 
journed public  examination  of  this  debtor  was  held  recently  at 
Liverpool.  ITie  Deputy  Official  Eectiver  stated  that  the 
exammation  had  been  adjourned  in  order  that  the  debtor 
might  amend  his  statement  of  affairs.  This  had  been  done, 
and  the  examination  wae  ordered  to  be  closed. 

B.  Bar-NKIT.  electrical  engineer.  104,  W  hitechapel  Road,  E.l. 
— Receiving  order  made  December  30th  on  creditor's  petition. 
First  meeting,  January  6th ;  public  examination,  March  8th ; 
both  at  Carey  Street,  W.C.  2. 

A.  J.  MiLLCOX,  motor  and  electrical  engineer.  The  Garage, 
Famham  Common,  Bucks. — Receiving  order  made  December 
19th  on  debtor's  own  petition. 

W.  Hill,  seedsman  and  electrician,  Leigh,  Lanes. — First 
meeting.  January  4th,  at  the  Official  Receiver's  offices,  Byrom 
Street,  Manchester;  public  examination,  January  18th.  at  the 
Court  House,   Bolton. 

T.  D.  WARiNG.-electrical  engineer  and  draper,  55.  Walmgate. 
York. — Last  day  for  proofs  for  dividend,  January  11th.  Trus- 
tee :  D.  S.  Mackay,  Official  Receiver,  Red  House.  Buncombe 
Place,  York. 

WiLLUM  AsHMORE  Bennett,  electrical  contractor,  1,  Richard- 
son Street,  Derby. — At  the  Derby  Bankruptcy  Court,  on 
December  20th,  the  public  examination  took  place.  The  lia- 
bilities were  j£129,  and  there  was  a  deficiency  of  ^99.  The 
business  was  commenced  in  October,  1919,  with  i'200  of 
borrowed  money,  which  had  been  paid  back  with  10  pen 
cent,  interest,  and  debtor  had  no  receipts  for  the  repayment 
of  the  £220.  He  attribut^-d  his  failure  to  depression  in 
trade,  keen  competition,  and  ill  health.  He  said  his  profits 
did  not  reach  more  than  £2  per  week.  The  examination  was 
closed. 

John  Glynn  Williams,  4,  Blaennant  Street,  Duffryn, 
Cymmer,  Port  Talbot,  Glam.,  electrical  engineer. — The  first 
meeting  of  the  creditors  of  the  above  was  held  recently  at 
Swansea,  According  to  the  statement  of  affairs,  the  gross  lia- 
bilities amounted  -to  £4.433.  of  which  £.393  was  expected  to 
rank  for  dividend,  against  assets  estimated  to  realise  £11.  or  a 
deficiency  of  £382.    The  meeting  was  adjourned. 

Companv  Liouidations.— The  Ilfop.d  Dry  Batikuv  Co.. 
Ltd..  Woof  Excnange.  London.  B.C. 2. — The  statutory  meeting 
of  the  creditors  of  the  above  was  held  recently  at  the  offices 
of  the  Liquidator,  2,  Guildhall  Chambers,  E.G.,  when  it  was 
reported  that  the  shareholders  hatl  passed  the  usual  resolution 
for  voluntary  liquidation,  and  appointed  Mr.  O.  W.  Robert*. 
I.A..  to  act  as  liquidator.  The  statement  of  affiiirs  presented 
by  the  liquidator  showed  liabilities  totalling  £1.977,  made 
lip  as  follows: — Unsecured  creditors.  £748;  bank  overdraft, 
£lft3;  and  debenture  interest,  £l.()4').  The  assets  were 
estimated  to  realise  £713,  from  which  hiid  to  be  deducted  £31 
for  preferential  claims,  leaving  net  as.sets  of  £fi82.  or  a 
deficiency  nf  £1.294.  The  nnFets  comprised  stock,  £319;  fix- 
tures and  fittingg,  £fil ;  Gernian  marks  £2  138.;  and  book 
debts.  £330.    Tb«  statement  alao  ahowed  patent*  of  the  book 


value  of  £1,500.  For  the  moment  no  value  was  placed  upon 
these  patents.  It  was  stated  that  the  company  was  ongmaily 
interested  m  the  manufacture  of  jjatteiies  under  J^rench 
patents,  and  in  19x9  one  of  the  patents  was  sold  for  about 
£2,000,  and  that  money  was  utilised  m  dischargmg  habUities 
and  wipmg  out  a  debenture.  Since  that  date  the  company 
had  traded  in  various  goods,  but  had  not  succeeded  in  muKmg 
a  pront.  it  was  pointed  out  that  the  assets  shown  in  the 
statement  of  atfaus  were  not  sufficient  to  fully  discharge  the 
claims  of  the  debenture  holder,  and  there  was  nothing  left  for 
the  unsecured  creditors.  Alter  discussmg  the  position  a  reso- 
lution was  pas.sed  confirming  the  voluntary  liquidation  of  the 
company  with  Mr.  Roberts  as  the  hquiaator. 

Automobile  Electrical  Repairers. — Wmding  up  voluntarily. 
Liquidator,  Mr.  N.  J.  Dodd,  Sardinia  House,  Emgsway,  W.C. 2. 
Meeting  ol  creditors,  January  5th  at  Sardinia  House.  Claims 
to  the  liquidator   by  February  5th. 

Anglo-D'rench  Wireless  Co.,  uid. — Winding  up  volun- 
tarily. Meeting  of  creditors  called  for  January  3rd  at  10  and 
12,  Bishopsgate,  E.G.    Liquidator  :   Mr.  S.  Powell. 

WellmaiN,  Head,  Stothert  &  Pitt,  Ltd. — Meeting  called 
for  February  13th  to  hear  an  account  of  the  winding  up  from 
the  Liquidator,  Mr.  C.  J.  Barker. 

Dissolution  of  Partnership. — E.  Durden  &  Co.,  electrical 
engineers,  13,  Queen  Street,  Liverpool. — Messrs.  E.  Durdm, 
G.  W.  Thompson,  and  A.  S.  Allford  have  dissolved  pai'tnership. 
Messrs.   Durden  and  Thompson  will  attend  to  debts. 

Trade  Announcements. — British  Oxygen  Co.,  Ltd.,  advise 
us  that  the  registered  office  and  works  of  the  company  aie 
transferred,  as  from  December  28th,  to  Angell  Road,  Upper 
Edmonton,  N.18. 

Messrs.  H.  G.  Mabbs  &  Son  have  removed  to  Sussex  Street, 
Lower  Broughton.  Manchester,  and  all  communications  should 
be  sent  there. 

From  January  1st  Mr.  A.  Hinderlich  (late  Oapt.  R.G.A.) 
is  taking  over  from  the  Photector  Co.,  Ltd..  the  business  of 
supplying  wrought  copper  cable  sockets  and  asbestos- woven 
resistance  nets  and  grids  hitherto  carried  on  by  it  at  Cen- 
tral Hall,  Southall.  Price  li.sts  of  these  manufactures  have 
been  received.  He  is  also  taking  over  the  major  portion  of  the 
premises,  and  the  telephone  number  (Southall  121).  He  is 
relinquishing  all  other  interests  except  the  sale  of  instrument 
wires  in  small  quantities  for  experimenters. 

The  Kartret  Engineering  Co.,  Ltd.,  has  now  removed 
to  its  new  works  at  White  Street,  Southall,  and  all  communica- 
tions should   be    sent  there. 

Messrs.  Engineering  Supplies,  Ltd.,  state  that  the  new 
telephone  number  for  their  offices  and  warehouse  at  155a, 
Upper  Tliames  Street,  E.G.,  is  City  2299. 

Messrs.  Johnson  &  Phillips,  Ltd.,  state  that  the  telephone 
number  of  their  new  liiverpool  branch  (.57.  The  Albany,  Old 
Hall  Street)  is  "  Central  5145." 

Catalogues  and  Lists. — Messrs.  Simpson,  Baker  &  Co.,  4, 
St.  Augustine's  Place,  Bristol.— Tliree  illustrated  and  priced 
leaflets  advertising  ixnidants,  Iwwls,  and  other  lighting  fittings. 
jMso  a  blotter  hearing  a  merry  picture. 

The  "  G.  &  P."  Electrical  Co.,  29,  Heathcote  Street, 
Nottingham.— A  loaflot  giving  prices  of  v.i.r.  cable,  ceiling 
roses,  svv'itchos.  &c. 

Messrs.  Ward  &  Goldstone,  T;Tn.,  Frederick  Road  (Pendle- 
ton), Manchester.— An  illustrated  and  priced  leaflet  dealing 
with  the  "Facile"  electric  sealing  machine.  Also  List 
W  100,  giving  prices  of  cables  and  flexiblei. 


Vol.  89.  No.  2,301,  dboimbeb  30, 1921.]  THE    ELECTRICAL    EEVIEW. 


887 


Messrs.  Charles  Fer  &  Co.,  Dtd.,  liexine  House.  42,  New- 
gate Street,  K.C.  1.— An  illustrated  leallet  giving  particulars 
ot  the  "  Jiecl;i  "  pedestal  bowl  tire. 

St.  HelExNs  Cable  &  Eubber  Co.,  Ltd.,  Warrington. — A 
card  giving  in  several  illustrations  a  contrast  between  the 
"  good  old  days  and  the  "  good  new  days  "  brought  in  by 
St.  Helens  C.T.S.  cable  and  band  tires. 

Private  Arrangement.— Green,  Nuttall  &  Co.,  electrical 
engineers  and  contractors,  7ti,  Victoria  Street,  Manchester.— 
The  creditors  of  the  above  were  culled  together  last  week, 
when  a  statement  of  atlaii's  was  presented,  which  disclosed 
total  liabilities  of  £598,  all  of  which  wa«  due  to  trade  creditors. 
After  allowing  £•15  lor  preferential  claims,  the  assets  were 
estimated  to  realise  £135,  or  a  dehciency  of  Jdi&i.  It  was 
reported  that  the  business  was  ccmuieuced  in  March,  liJH, 
with  a  capital  of  £150  found  by  Mr.  H.  Nuttall.  In  August 
Mr.  A.  Green  came  into  the  busmess,  and  from  that  date 
books  of  account  had  been  kept.  'Ihe  present  position  was 
attributed  to  insufficient  work  due  to  lack  of  capital  ana  the 
slump  in  trade.  After  a  short  discussion  it  was  unanimously 
decided  that  the  estate  should  be  dealt  with  under  a  deed 
of  assignment  with  Mr.  Arthur  T.  Eaves,  C.A..  of  Messrs. 
Harry  L.  Price  &.  Co.,  15,  Fountain  Street,  Manchester,  as 
trustee.    The  following  are  creditors  : — 


£  Falk,    Stadilniann,     Ltd. 

117  Adams    &    Co 

75  Arthur   H     Lewis 

70  A.   8i   A.    Electrical  Co.,   Ltd. 

54  W.    T.    RawcliHe,    Ltd.    ... 

45  Hough    («'.)    *   Sons 

41  Driver,    Drinnan  i   Cooper 


City    Ekclrical     Co. 
R.   S.    Newton    &    Co.      ... 
General    Electric    Co.,    Ltd. 
Hart    Accumulator,    Ltd. 
Ek'ctric.jl    Supplies,     Ltd. 
Higgin,    Ltd 

Calendars  and  Almanacs. — Messrs.  Mather  Bros.,  36, 
Faningdon  Street,  London,  E.C.4,  have  sent  us  a  wall  calen- 
dar with  monthly  sheets  (each  of  which  also  has  a  complete 
calendar  for  1922)  mounted  on  stout  card,  and  with  a  useful 
contrivance  for  bringing  out  the  correct  date  "  at  a  glance." 

Messrs.  Royce,  Ltd.,  of  Trafford  Park,  Manchester,  have 
issued  a  calendar  for  192'2  consisting  of  monthly  sheets,  each 
carrying  a  picture  of  one  of  the  company's  electric  cranes. 

Messrs.  P.  VV.  Parkes  &  Co.,  of  6-5,  Dame  Street,  Dublin, 
have  issued  a  wall  calendar  with  monthly  sheets  for  192'2. 

From  Mr.  Harry  Moss,  82.  Leeds  Koad,  Bradford,  we  have 
received  a  wall  calendar  with  two-monthly  sheets  for  1922, 
each  of  the  six  sheets  being  humorously  illustrated. 

From  the  Allied  Nation.\l  Corporation,  Ltd.,  British 
agents  for  La  Metallurgique  Elcctrique  (formerly  Vedovelli. 
Priestley  &  Co.),  we  have  received  an  ash-tray  of  wrought 
and  polished  marble,  as  a  specimen  of  the  products  of  their 
marble  works. 

Wages  in  the  Electricity  Supply  Industry. — Under  the 
agreement  made  in  November,  which  provided  for  a  reduction 
of  wages  by  id.  per  hour  for  each  fall  of  six  points  from  the 
cost-of-hving  datum  level  of  120,  wages  are  to  be  reduced  by  a 
further  Id.  as  from  January    1st. 

Unemployment. — The  Ministry  of  Labour's  statistics  re- 
garding the  position  on  December  16th  showed  that  the  total 
number  of  unemployed  fell  during  the  week  from  1,833,689  to 
1.8'.il.500.  Short-time  workers  increased  from  265,504  to 
273,800.  On  December  9th,  107,638  men  were  employed  on 
special  relief  schemes. 

An  Atlantic=Pacific  Exhibition  in  1925. — .\  Renter  message 
from  Portland,  Oregon,  (U.S.A.)  says  that  Portland  has  ac- 
compUshed  the  first  step  in  plans  for  the  holding  of  a  world's 
fair  there  in  1925 — endorsement  by  the  voters  of  a  2,000,000- 
doUar  tax  levy  to  be  spread  over  three  year.s — and  attention 
is  now  directed  to  the  second  effort  in  the  financing  of  the 
project,  approval  by  the  people  of  the  State.  This  is  a 
3,000,000-dollar  tas*  which,  added  to  the  amount  Portland  will 
raise  and  1,000,000  dollars  to  be  obtained  by  pubhc  subscrip- 
tion, will  complete  the  financing.  The  fair,  olBcially  desig- 
nated, as  the  .Atlantic-Pacific  Highways  and  Electiicai  Ex- 
position, was  projected  to  celebrate  the  completion  of  trans- 
continental highways,  and  the  centenary  of  the  invention  of 
the  electro-magnet. 

Patents  Applications. — Application  has  been  made  for  the 

restoration  of  Patent  No.  128316,  of  1917,  for  improvement*  re- 
lating to  electric  batteries  granted  to  George  Nikolayovich 
Antonoff.  Also  for  the  restoration  of  Patent  No.  93817,  of  1915, 
for  an  improved  method  and  apparatus  for  automatically  com- 
pensating the  expansion  or  contraction  of  wire,  rods,  or  the 
like,  granted  to  VValter  Harrison  Biddle. 

Our  American  Contemporaries. — The  American  Electrical 
Review  (Chicago)  which  was  started  about  forty  years  ago, 
and  has  been  on  our  exchange  list  as  long  as  we  can  remem- 
ber, has  been  sold  by  the  Electrical  Hevieir  Publishing  Co., 
Inc..  to  the  McGraw-Hill  Co.,  Inc.,  and  will  be  taken  over 
by  the  piirch.Tser  on  .Taniriry  1st,  1022.  The  Review  will  con- 
tinue to  be  published  in  Chicago,  and  will  be  issued  monthly 
instead  of  weekly,  as  the  Electrical  Recicw  am!  Itidiii^trial 
Engineer.  The  new  proprietor  describes  it  as  an  extension  of 
the  work  of  the  Electrical  '.VorU!.  Mr.  C.  W.  Price,  who  has 
been  at  the  helm  of  the  Ucvieir  for  nearly  forty  years,  issues 
his  last  word  as  editor  in  the  December  3ist  issue. 

For  Sale.— -By  direction  of  the  Dispossal  Board.  Mkssrs. 
RiJCKELL,  Ballard  &  Pennington  will  sell  by  auction  in  the 
Bicester  Aerodrome,  buildings  and  plant,  including  oil  engines, 
dynamos,  switchboard,  &c. 


Messrs.  Hilueh,  Parker,  May  &  Rowde.\  will  sell  by  auc- 
tion at  the  Grand  Hotel,  Bristol,  on  January  12th,  factory  pre- 
mises with  a  total  area  of  42.<X)0  ft.,  Jcc. 

Messrs.  Leopold  Farmer  &  Sons  will  eell  by  auction  early 
in  January  the  metal  plating  and  depositing  plant  and  radiator 
tube  machinery  of  Radiator  Tubes,  Ltd..  of  114,  Great  Dover 
Street,  S.E. 

Assets  .'Vdctions  Co.,  Ltd.,  will  sell  by  auction  on  January 
5th,  at  119-121,  Newington  Causeway,  S.E.,  electrical  material 
and  accessories,  including  motors,  drillers,  radiators,  meters. 
fans,  &c.,  also  a  quantity  of  wood  bioiks.  (See  our  advertise- 
ment pages  to-day.) 

A  Telephone  Card. — The  County  of  London  Electric 
Supply  Co.,  Ltd..  has  sent  us  a  telephone  card  as  in  previous 
years.  A  picture  gives  an  aeroplane  view  of  London  from  the 
West,  illuminated  by  an  electric  light — "  the  light  for 
London." 

Russian  Electrical  Undertakings. — .According  to  an  Ex- 
change lelegraph  dispatch  from  tierlin.  the  Soviet  Foreign 
Trade  Commissariat  has  published  a  iirst  list  of  undertakings 
which  are  to  be  leased  to  foreign  concessionaires.  These  include 
the  Krivoi-Rog  Smelting  Works,  the  Niximi-Dnieprovsk  Engi- 
neering Works,  all  steel  works  and  electrical  stations  of  the 
Dniepner  district,  and  the  tramways  of  Kietf.  Kiarkoff.  Ekater- 
inoslav.  Elizabetgrad,  Odessa,  Krementchug,  Orel.  Winnitsa, 
and  Nikolayeff. 

According  to  the  Financial  Times,  the  dispatch  states  that 
the  concessionaires  will  be  obliged  to  undertake  to  restore  pro- 
duction to  a  certain  level.  Of  the  output  10  per  cent,  will  be 
put  on  the  home  market,  20  per  cent,  will  be  bought  by  the 
Foreign  Irade  Commissariat,  10  per  cent,  will  be  bought  by 
the  State  for  internal  trade,  and  5  per  cent,  will  be  reserved 
for  the  supply  of  Soviet  landed  properties.  Tte  State  will 
take  from  20  to  50  per  cent,  of  the  net  profits.  The  conces- 
sionaires will  be  given  security  of  tenure,  but  will  have  to 
undertake  to  feed  their  employes.  The  original  owners  of 
the  undertakings  will  have  a  prior  right  to  get  concesdons. 

The  Resources  of  Siberia— In  last  week's  Manchester 
Guardian  Commercial  appeared  a  report  of  an  mterview  with 
iVir.  A.  G.  iViaiouaii,  uitiuagmg  uneclor  ol  t>ecos  iraueis, 
Ltd.  (formerly  known  as  the  British  Engmeermg  Go.  of 
Russia  auu  oiueiiaj,  whicti  is  a  comumauuu  ol  some  two 
huudi'ed  British  engineering  and  alned  tirms  associated  lor 
trade  in  Russia  and  Siberia.  Mr.  Marsnail  says  tbat  the 
resources  of  Siuena  are  so  great  and  varied  that  tbere  is 
hardly  a  metal  or  mineial  wbich  could  not  be  produced. 
Development  has  been  retarded  by  the  lack  of  transport ;  the 
railways  consist  practically  of  the  one  main  'Iraus-biuerian 
Une.  The  Germans,  belore  the  war,  recogmoed  the  posjj- 
biuties  of  the  country,  and  indications  pomt  to  their  uesire 
to  recommence  operations  as  soon  as  possiuie.  Eastern  Siuena 
IS  laiyeiy  Linuer  jupaue.-^e  muueuce.  out  it  is  desii'aule 
to  have  mternational  co-operation,  so  that  the  countiy  came 
under  no  particular  country's  influence.  The  Russian  GoTeru- 
ment  is  said  to  be  anxious  that  British  and  other  loreign  firms 
should  help  to  develop  the  resources  of  Siberia. 

New  Steel  Works  at  Dowlais. — Messrs.  Guest,  Keen  and 
Nettlefolds,  Ltd.,  are  putting  down  the  foundations  at  the 
Dowiais  steel  VVuras  ol  new  soeei  railway  sieeper  muls,  which 
will  replace,  with  the  most  modern  equipment,  the  exisimg 
mills.  The  new  auxiliary  works  and  plant  will  be  ready  at 
the  end  of  next  year.— J  ^le   'limes. 

Social  Events. — To  commemorate  the  making  of  30,000 
motors,  Messrs.  E.  Brook,  Ltd.,  of  Hudderstield,  invited  their 
employes  to  a  dance,  which  was  held  on  Friday  last  at  the 
trieudiy  and  liaues  Hall.  In  addition  a  small  sum  was 
handed  to  each  employe,  and  a  dinner,  provided  in  the  com- 
pany's own  canteen,  was  given  to  each  The  dance  lasted 
from  7.30  p.m.  to  1  a.m.  Messrs.  J.  Eattigan  and  W. 
McGaffie  acted  as  M.C.'s.  It  is  interesting  to  learn  that 
Messrs.  Brook  report  a  decided  turn  for  the  better  in  trade. 
They  attribute  this  to  two  reasons.  Fii-st,  that  prices  have 
been  reduced  to  such  an  extent  that  electric  motors  can  now- 
be  purchased  at  or  about  pre-war  prices;  and  secondly,  that 
with  the  establishing  of  cut-low  prices,  wholesale  houses  have 
been  induced  to  place  orders,  and  thus  bring  into  being  trade 
which  had  been  dormant  for  some  time. 

B.T.H.  Operatic  Society. — Once  again  the  .Amateur 
Operatic  Society  of  the  British  Thomson-Houston  Co.,  Ltd.. 
has  gone  to  Gilbert  and  Sullivan,  and,  by  permission  of  Mr. 
Rupert  D'Oyley  Carte,  has  produced  "  'I'lie  Veonien  of  the 
Guard,"  prohalily  the  most  tuneful  of  all  the  celebrated  group 
of  operAS.  Performances  were  given  at  the  Rugby  "  Hippo- 
drome "  from  Dccomiier  12th  to  17th.  and  proved  cf  great 
merit.  This  was  the  society's  third  show  during  19'21,  and 
the  sixth  Gilbert  and  Sullivan  opera  performance — the 
"  Mikado  "   having  been    given   on    two  occasions. 

T'le  Swe'ii«'i  T.^lep'ion"  Fu«*on. —  Ap  extrnordinnrv  meet- 
ing of  the  I..M.  Ericsson  Telephone  Manufacturing  Co.,  held 
at  Stockholm  last  week,  accepted  by  an  ovcrwheliiiing 
majority  the  board'^  proposal  for  fusion  with  the  H.  T. 
Cedergren  concern  and  an  increase  of  the  share  capital. 
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Indian  Telegraph  Apparatus. — The  worksliops  of  the 
Indian  telegraph  service  in  Calcutta  now  rank  as  one  of  the 
principal  undertakiuys  lu  the  city.  Tlio  work  undertaken 
niihides  the  production  of  steel  iK)les  with  httin;;>.  masts,  the 
eupply  of  quantities  ol  sjiecial  luruiturc,  a  large  proportion  of 
the  telegraph  instruments  used  hy  the  Department,  telephone 
exchange  switchboards,  certaiu  ^^ireless  requirement-s,  and  the 
maintenance  of  the  postal  fleet  of  forty  motor  lorries  in  Cal- 
cutta. The  works  also  comprise  a  modern  foundry  capable 
of  producing  'iOO  tons  of  castings  i>er  mouth,  and  plant  for 
making  cables,  steel  tubes,  nickel  plating  and  galvanising.  In 
the  insUument  branch,  a  system  of  a]  prenticeship  has  been 
iiiUoduced.  which  is  expected  to  produce  a  body  of  workmen 
skilled  in  high-class  work. 

United   States  and    Trade   with     Central  America. — The 

organisation  of  a  Cenlral  American  Chamber  of  Commerce  in 
the  United  States,  which  will  work  to  maintain  U.S.A. 
supremacy  in  trade  with  the  Central  American  repub- 
lics, is  announced  in  connection  with  the  Independence  Cen- 
tenary Celebration  of  the  Central  American  States.  The 
activities  of  the  Chamber  will  be  limited  for  the  present  to 
the  Republics  of  Costa  Jiica.  (juatemala.  Honduras,  and 
Nicaragua.  Other  countries  will  be  included  later.  The 
United  States  now  controls  from  7U  to  UO  per  cent,  of  the 
foreign  trade  of  Central  America,  the  announcement  says,  and 
tlie  Chamber  will  devote  its  efforts  to  development  of  trade 
relations,  so  that  this  percentage  can  be  maintamed,  or  even 
increased. — lieuter's  Trade  Service  (New  York). 

Trade  with  Rumania. — The  recent  decree  of  the  liu- 
manian  Government  prohibiting  all  transactions  on  deposits 
held  m  that  country  by  foreigners  except  under  Hcence  has 
naturally  caused  great  perturliation  in  the  minds  of  British 
exporters,  and  called  a  considerable  amount  of  attention  to 
the  financial  conditions  of  that  country.  The  latest  advices, 
however,  point  to  the  probability  that  this  decree  may  not 
remain  long  in  operation,  at  least  in  its  present  form.  De- 
tailed information  on  the  finances  of  Rumania  is  contained 
in  the  "  Report  on  Economic  Conditions  in  Rumania.  April, 
192]. "  by  the  Commercial  Secretary  to  H.M.  Legation  at 
Bucharest  (Mr.  Alexander  Adams).  Owing  to  the  wide  de- 
mand for  thi.s  report  it  has  been  found  necessary  to  issue  a 
reprint,  copies  of  which  may  be  obtained  through  any  book- 
seller, or  direct  from  His  Majesty's  Stationery  Office  (price 
'2s.  lid.  post  free). 

American  Electrical  Kxports.-- The  Department  of  Com- 
merce reports  that  American  exports  of  electrical  good.s  during 
Octol>er  were  considerably  lielow  the  total  for  the  correspond- 
ing moiith  of  1920.  Export*  for  October,  by  classes,  togethei- 
with  figures  for  October,  1920,  were  as  follows:  — 

Elkctricu.   Maciiinekv  an'd  .Vr'ri.iANCEs  : — 


and 


Batteries 
Carbons 
Dynamos 

Fans       

Heating  and  cooking  app^i 
Insulated    wire  and   tables 
Interior  wiring   supplier,  fi 
Lamps,    arc 
Lamps,   incandcsot  ni 
Carbon    filament 
Metal    filament 
Magnetos,   spark   plugs,    & 
Meters  ; 
Motors 

Rheostats    and 
Switches  and 
Iclegraph    :ipp 
Telephones 


Grand    total 
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ntrolle 


October,  lim. 

October,   1921 

doll 

rs. 

483,103 

211,758 

137,760 

36,526 

970,810 

779,330 

5.5,212 

15.444 

182,71.-. 

74.302 

575,041 

177,536 

2«3,99ll 

«6,8:;2 

1.548 

1,250 

16,871 

3,980 

354,536 

104,889 

317,891 

140,068 

354,87H 

161,462 

..      1,255,539 

.525,142 

64,251 

77,735 

425,615 

176,154 

24,751 

42,769 

282,488 

163,397 

785,300 

464,281 

3,."il6,873 

1.737,479 

(Washington). 


E.D.A.  Salesmanship  Conlerences. — .\t  the  second  of 
these  conferences,  held  on  December  16th,  Mr.  J.  W. 
Beauchamp  spoke  of  the  interest  the  meetings  w-ere  arousing. 
He  stated  that  in  several  districts  in  the  provinces  arrange- 
mentH  were  being  made  for  similar  lectures  to  be  given  by 
bodies  affiliated  to  the  E.D.A. 

It  was  also  announced  that  the  next  liOndon  conference 
would  be  held  on  January  20th  at  the  rooms  of  the  Chartered 
In.stitute  of  Patent  Agents,  when  Mr.  \V.  A.  Gillott  would 
speak  on  "  Salesmanship  in  Relation  to  Electric  Heating  and 
Cooking." 

A  New  Hungarian  Cable  Factory. — It  is  leported  from 
Budapest  that  the  I'ressburg  Cable  Works  Co.,  and  the 
Hungarian  branch  of  the  Vienna  Bank  Verein  are  in  negotia- 
tion with  regard  to  the  e..,tal>!i8hment  of  a  new  cable  factory  in 
the  vicinity  of  Budapest,  for  the  production  of  cables,  insu- 
l.'iting  tubes,  and  bard  rubber  articles. 

Engineering  Wages  and  Trade  Depression  in  Australia. — 

The  Clyde  Engineering  Works  is  dismissing  1 .150  em- 
ployi'-.s  owing  to  the  refusal  of  the  Government  to  allow 
for  the  increased  cost  of  constructing  locomotives  resulting 
from  the  increase  in  the  basic  wage. — Renter's  (Sydney). 


Tokio  Peace  Exhibition, — The  Department  of  Overseas 
Trade  is  in  receipt  of  information  from  the  Commercial 
Counsellor  of  H.M.  Embassy  in  Tokio  regarding  the  Peace 
Exhibition  which  is  to  be  held  there  from  March  10th  to 
July  31sl,  1922.  It  is  thought  that  tiiis  exhibition  may  prove 
a  good  opportunity  for  showing  new  British  goods,  and  it  is 
recommended  that  iiritish  firms  should  make  a  small  exhibit. 
It  would  appear  that  all  the  space  available  for  foreign  exhibits 
has  been  over-applied  for.  Messrs.  Ai'thur  Buckney  &  Co., 
of  Tokio,  have,  however,  secured  a  special  site  for  the  erec- 
tion of  a  British  pavilion,  anil  intending  exhibitors  can  obtain 
space  tbereiu  on  application  to  the  London  office  of  the  firm 
at  40,  Westminster  Palace  Gardens.  Victoria  Street,  S.W.I. 
Rebates  of  freights  on  goods  for  exhibition  have  been  arrangi'il 
by  Messrs.  Buckney,  ranging  from  20  per  cent,  to  50  per 
cent.,  according  to  date  of  shipment. 

Book  Notices. — I'ru-ctica)  Klrctriciaii'x  Pocket  Book  aiiil 
Diary  for  1922.  Loudon  :  S.  Rcntell  &  Co.,  Ltd.  Price  ys. 
net. — 'Ihe  Iwenty-fourth  edition  of  this  useful  little  electrical 
guide  has  been  further  expamlcd  by  the  addition  of  over  iiO 
pages.  Among  the  items  apjicaring  for  the  first  time  are 
cliaplers  on  the  Tungar  rectifier,  electricity  in  motor  vehicles, 
railway  signalling,  and  current  limiters.  Other  sections  have 
been  re-written  in  the  Ught  of  later  devekipmeuts,  and  among 
these  are  the  sections  dealing  with  steam  turbines,  oil  and 
petrol  engines,  mercury- vapour  rectifiers,  electricity  in  mines, 
and  heating  and  cooking.  As  usual,  references  are  made  to 
works  from  which  fuller  information  regarding  the  subjects 
dealt  with  may  be  obtained. 

I'liivtrsal   Exchange    and   Interest    Tables,    by    .A.    J.    Law- 
sou.  M.lnst.C.E.      Pp.  242.      London  :   Thomas  Skinner  and 
Co.     Price  15s.  net. — These  tables  have  been  reproduced  from 
"  Foreign  'lYade  Tables,"   by  the  same  author,  whose  enthu- 
.siasm  in   undamped  even   by  failing  eyesight,  largely  due  to 
his   trying   labours  on   these   thousands  of   numerical  expres- 
sions.    The   tables   have   been   rearranged  and   amplified,  and 
are  based  on  the  decimalisation  of  British  money  in  terms  of 
Morins  and  cents,  after  the  mannei'   recommended  by   the  In- 
stitute of  Bankers  and  the  Decimal  .Association;  the  first  tabic 
gives  the  conversion  equivalents,  advancing  by  one  farthing, 
for  all  amounts  ui^  to  £\,  and  of  course  smuiltaueously  gives 
the  corresponding  decimals  of  £1,  the  figures  being  identical. 
One  wonders  whether  the  many   traders  who  are  now    iisiny 
the  decimalised  jxiund  in  their  catalogues  and  quotations  for 
foreign  business  are   aware  that  this  is  so.       Next  come  in- 
terest tables  at  any  rate  from  i  to  It)  per  cent,   per  annum, 
applicable  to  any  capital  sum;  multipliers  to  reduce  interest 
per  annmu  to  interest  for  any  required  number  of  days;  and 
the  same  modified    to   take    accouut   ol   leap    years.       These 
tables  are  accompanied  by  exijlanatory  notes  and  suggestions 
for  shortening  computations,  and  a  table  is  given  showing  the 
number  of   days   between  any  two  dates  iu   a   year.       Other 
tables  relate  to  depreciation,  exchange,  the  purchasing  power 
of  the  sovereign  abroad,  and  equivalent  prices  for  British  and 
metric  weights  and  measures.     The  author  gives   the  foreign 
rates  and  tlieir  reciprocals,  pointing  out  the.ea.se  with  which 
the   latter  can    be    used   to   convert  British    money    into   the 
equivalent  value  in  any   foreign   currency.       The   rate  tables 
run  from  y.OIX)  by  steps  of  0.005  up  to  100.000,  thus  comprising 
about  4.800  items,  in  40  pages,  and  the  conversion  tables  for 
foreign  currencies  at  par  cover  almost  all  countries  and  occup,. 
38  pages.    For  further  details  we  must  refer  the  reader  to  the 
biKik  itself,  which,  we    are   sure,  will    more    than    fulfil    the 
cx|)cctations  that  may  be  ba.sed  on  this  brief  review. 
■  The  Electrical   Engineer' s   Diary   and    Year   Book    (534  pp. 
and  diary).     London  :    S.  Davies  &  Co.    Price  10s.   6d.   net. 
The  fourteenth  edition  of  this  large,  all-embracing  work  has 
been  revised  and  brought  up  to  date.     A  new  section,  dealing 
with  "  Trade  Promotion,"  appears.     Tliis  consists  of  24  pages, 
giving  dii'ectories  of  central  station  showrooms  and  electrical 
shop- window   displays;   notes  on    the  preparation  of   tenders, 
the  rating  of  electrical  machinery,  and  conditions  of  sale  of 
goods  have  been  transferred  from  the  "  General  Information  " 
section.  The  la,st-nained  .section  has  been  somewhat  curtailed, 
and  we  notice   the  omission   of  the     '  Trade   Names  "   index, 
which,  while  occasionally  useful,  could  not  possibly  be  com- 
prehensive enough  to  find  room  in  a  volume  of  this  nature. 
In  the  "  Electric  Mot.or  (.'ontrol  "  section  items  on  car  switcli 
control,    rope   control,   and   series   control  have    been  added. 
Other  additions  are  notes  on  electric  grills  and  large  electric 
water  heater.s,  and  an  index  of  vehicle  battery  charging  sta- 
tions in  the  British  Isles.     As  usual  the  "  Diary  "  is  published 
in   two  forms,  one   with   stifV  covers  and  diary  and  the  other 
with   limp  covers  and  the   diary  (jmitted. 

"  The  Signal  Service  in  the  European  War  of  1914  to  1918 
(l-rance),"  by  R.  E.  Priestley.  Chatham:  The  Secretary,  the 
Institution  of  Royal  Enguieers  and  the  Signals  Association. 

"  The  Henley  Telegraph,"  Vol.  I.,  No.  7,  December.  (40  pp.). 
London  ;  W.  T.  Henley's  Telegraph  Works  Co..  Ltd.  Price 
Bd.  net. — This  little  magazine  is  up  to  its  usual  line  standard, 
and  contains  a  iuiud>er  of  interesting  and  amusing  articles  and 
notes. 

"  The  MctroixJitan-Vickers  Gazette,"  Vol.  VI,  No.  104, 
November.  Price  Is.  post  free. — This  number  describes  the 
swit<;hgear  at  the  Jubilee  Street  station,  Blackburn,  and  iin- 
pidV('tnents  at  the  Atterclifl'e  Common  Works.  The  special 
articles  include  "  Limitations  in  the  Design  of  d.c.  Railway 
Motors,"  by  E.  A.  Binney. 
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German  Trade  in   Argentina. — Germans   are  making   de- 

teiToiiied  elloits  to  displace  other  foreign  traders  in  the  Argen- 
tine market.  Kliivon  steamers  have  arrived  at  Buenos  Aires 
trom  Germany  witliin  the  last  five  weeks  heavily  laden  with 
hardware,  machinery,  t-extiles,  cheruicais.  and  paper.  Whereas 
steamers  from  othc]-  countiie.s  arrive  partly  loaded,  those  from 
Germany  ai'e  full.  The  German  factories  are  up  to  ilate  with 
their  deliveries  on  Argentine  Government  contracts,  and  they 
are  having  little  difliculty  in  tjrtting  all  the  new  Government 
business  that  is  awarded  on  a  competitive  basis.  The  Krupp 
and  Stinnes  interests  have  just  obtained  each  a  half  of  a 
Government  contract  for  40,(J()U  tons  of  rails,  while  the  War 
Mini.stry  is  placing  an  order  lor  tents,  canvas  and  waterproof 
fabric  in  Germany  to  cost  more  than  '22,(HXJ,000  marks.  The 
Government  last  week  awarded  a  German  firm  a  contract  for 
a  steel  Inidge  over  the  Riachola  River  at  Buenos  Aires.  It 
will  cost  310,000  gold  pesos. — Renter's  Trade  Service  (Buenos 
Aires). 

Price  Guarantee.— Mes.srs.  A.  H.  Hunt,  Ltd.,  manufac- 
turers of  accessories  for  the  motor  trade,  have  circulated 
a.m<jug  their  customers  a  price  guarantee  for  1922,  under 
which  they  have  guaranteed  to  maintain  prices  until 
November  next.  Their  object  is  to  inspire  a  greater  degree 
of  Ijuying  confidence.  They  nientioii  under  the  heading  of 
"  exceptions  "  that  "  the  removal  of  the  Government  ImjKirt 
duty  in  April  next  on  genuine  Hellesen  dry  batteries  "  is 
beyond  their  control,  and  must  be  an  exception,  "  but  the 
[uv^sfnt  list  prices  will  remain  the  same." 


LIGHTING    AND    POWER    NOTES. 


Accrington. — Electricity  Schbme.— The  Electricity  Com- 
missioner.s  have  sanctioned  the  borrowiug  of  iilo.OUU  for  elec- 
tnrity  extensions,  provided  an  agreement  can  be  arranged 
with  the  Blackburn  Corporation  with  regard  to  the  laying  of 
a  ;-t;:i,UUO-volt  cable  between  the  generating  stations  of  the 
two  towns  at  an  .equal  cost  to  each  Council,  for  the  purpose 
of  reciprocal  supplies.  The  .Vccrington  Council  has  approved 
of  the.se  terms,  and  has  arranged  a  conference  with  the  Black- 
burn authority  to  link  up  the  two  towns. 

Blacliburn. — Xkw  Sub-st.ition.— The  new  electric  sub- 
station at  Mill  Hill  was  opened  last  week.  The  plant  will 
receive  pcjwer  from  the  Jubilee  Street  distributing  centre  to 
produce  extra-high-pressure  energy  for  the  district.  Two  of 
the  largest  mills  in  the  vicinity  are  being  equipped  with  elec- 
trical machinery. 

Brackley. — Proposed  Electricity  Supply.— A  committee 
haw  been  lormed  to  canvass  the  town  with  a  view  to  ascertain- 
ing the  probable  number  of  consumers  of  electricity  and  likely 
supporters  with  capital.  The  proposal  is  to  form  a  company 
to  carry  out  a  sctieme  at  a  cost  of  about  ±'5,000. 

Brentwood.— Application  fuk  Order. — The  Brentwood  Dis- 
trict Electric  Co.  is  applying  to  the  Electricity  Commissioners 
tor  a  special  Order  for  the  supply  of  electricity  to  the  district. 

Cannock. — Lo.4N. — The  Urban  District  Council  is  applying 
to  the  Electricity  Commissioners  for  sanction  to  the  borrowing 
of  £36,753,  to  cover  the  cost  of  erecting  a  new  transformer 
station. 

Chichester. — S.\lb  of  Undert.aking. — The  Corporation  is 
applying  to  the  Electricity  Commissioners  for  a  special  order 
revoking  the  Chichester  Electric  Lighting  Orders,  1898  and 
J9I1,  to  annul  the  deed  of  transfer,  and  to  authorise  the 
Chichester  Electric  Light  &  Power  Co.,  Ltd.,  to  sell  its  elec- 
tricity undertaking  and  works  to  the  Corporation,  and  to 
authori.so  the  Corporation  to  generate  and  supply  electrical 
energy. 

Christleton. — Elrctricitv  Supply.— Chester  Town  Council 
is  canvassing  the  parish,  with  the  object  of  a.scertaiiiing  the 
probable  number  of  consumers  of  electricity. 

Colwyn  Bay. — Wayle.wes. — It  was  reported  at  a  meet- 
ing of  the  Urban  District  Council  that  the  now  trans- 
former station  was  practically  completed  and  the  underground 
main  from  the  North  Wales  Power  Co.'s  Bronynant  sub- 
.station  had  been  laid.  The  scheme  has  been  delayed,  how- 
ever, by  a  di.sinite  in  connection  with  wayleaves.  which  has 
lield  up  the  erection  of  the  overhead  Une  from  Dolgarrog  to 
Bronynant.  Representations  are  being  made  by  the  Council 
to  the  Electricity  Commission. 

Croydon. — Issn;  of  Stock.— Tlie  Corporation  is  to  issue 
htock  to  the  vahu  of  .{.^CJ.iHXI.  The  funds  so  raised  will  be 
used,  inter  alia,  for  the  provision  of  new  .sub-station  buildings 
and  plant,  mains,  switchgear,  cooling  towers,  ^^-c.  expenditure 
which  has  received  the  sanction  (  f  the  Electricity  Commis- 
sioners. 

Dartmoor, — New  Hvdro-i'.lkctric  Scheme.— It  will  be  re- 
membered that  about  a  year  ago  a  si-heme  to  utilise  the 
River  Dart  for  the  production  of  electricity  was  dnavin  up 
hut  abandoned  on  account  of  local  oppo.«iition  to  what  was 
called  the  "  indu.strialisation  "  of  Dartmoor.  It  is  now  stated 
fliat  Sir  W.  (^i.  .\rrastrong.  Whitwortli  \-  Co.  have  pro- 
jected auiither  scheme  which  aims  at  developing  aliout  lO.INKi 


Water  h.p.  in  two  equal  instalments.  Reservoirs  Aould  b« 
constructed  on  the  higher  waters  of  the  East  Dart  and  im- 
mediately below  Dartmoor. 

The  whole  of  the  scheme  i.s  said  to  involve  an  expenditure 
of  about  £-500,000.  The  Devon  County  Council  appears  to 
be  not  unsympathetic  to  the  project,  but  the  Dartmoor  Pre- 
.servatiou  Committee  desires  the  subiiii.ssion  of  the  scheme  to  it. 

East    Dean. — Electricity    Sche.me.— The    Urban    District 

Council  has  approved  of  a  .scheme  propo.sed  by  Mr.  W.  T. 
Kerr,  of  Hereford,  for  the  formation  of  a  company  to  purchase 
the  Beachley  power  station  and  to  link  up  with  the  Hereford 
electricity  undertaking,  from  which  steps  are  being  taken  to 
supply  Lydbrook  with  electricity  in  order  to  serve  the  collieries 
and  Forest  of  Dean. 

Edinburgh.— Price  1.ncre.\se. — The  Electricity  Committer 
recommenus  that  the  charge  for  electricity  for  power  purposes 
be  increa.sed  by  Jd.  to  'id.,  and  the  price  of  lighting  energy  by 
id.   to  od.   per  unit,  the  increased  prices  to  take  efifect  from 

January  1st. 

Electricity  District. — North  L.4nc.\shire  and  Socth  Cum- 
liicRLAXD. —  the  Electricity  C'oiumis.sioners  give  notice  that  they 
will  hold  a  local  inquiry  at  the  Town  Hall,  Barrow-in-Furness, 
on  January  31st,  1922,  at  10.30  a.m.,  and  following  days,  with 
leference  to  the  area  to  be  included  in  the  above-named  dis- 
trict and  to  consider  a  scheme  which  has  l)een  submitted  by  a 
Provisional  Joint  Committee  for  the  e.stablishment  of  a  Joint 
Electricity  Authority. 

Harrogate. — IjOAN. — Application  has  been  made  to  the 
Electricity  Commissioners  for  sanction  to  the  borrowing' 
of  £3,260  for  mains  extensions. 

Hastings.— Mai.ns  Extensions. — The  Town  Council  lias 
adopted  a  report  of  the  Electricity  Committee  recommend- 
ing the  laying  of  mains  to  St.  Leonards,  where  the  demand 
has  exceeded  the  safe  limit  of  the  present  mains.  The  esti- 
mated cost  IS  ±'8,327. 

High  Wycombe, — Reduced  Charges. — The  Electric  Light 
and  Power  Co.,  Ltd.,  has  decided  to  reduce  the  price  of 
electricity  for  power  by  10  per  cent.,  from  January  1st. 

Hull. — Extension  of  Supply. — .•\t  a  meeting  of  the  Cor- 
poration on  December  loth,  the  engineer  reported  that  the 
installation  for  the  supply  of  electricity  to  Melton  and  \\'elton 
was  practically  completed.  These  extensions,  which  have  cost 
about  ±85,000,  transmit  2,000  kW  at  a  pressure  of  22,000  N', 
from  the  Corporation's  power  station  to  the  two  sub-stations, 
where  the  pressure  is  stepped  down  to  400  V.  Two  1,500-kVA 
transformers  installed  at  the  power  station  bring  the  energy 
up  to  transmission  pressure  from  the  generated  pressure  <if 
tj,600  V.  The  Corporation  will  sell  about  9i  million  kWh  per 
annum  through  these  extensions. 

Horsham. — Year's  Working. — The  accounts  of  the  muni- 
cipal electricity  undertaking  (Engineer  :  Mr.  F.  Ffrench)  for 
the  yeai-  ended  March  31st  last,  show  a  total  revenue  of  ±8,579, 
as  against  ±7,675  in  the  preceding  year.  Working  expenses 
amounted  to  ±6,287,  as  compared  with  ±4,891,  leaving  a  gross 
sm-plus  of  ±3,292  (±2,784).  The  net  result  was  a  profit  of 
±374  as  against  ±785  in  1919-20.  The  number  of  units  sold 
rose  from  273,962  to  31J,3Jl. 

Keighley. — Supply  to  Skipton.— On  December  20th  tbe 
Corporation  approved  a  recommendation  of  the  Electricity 
Committee  to  apply  for  sanction  to  borrow  ±10,000  for  the 
provision  and  installation  of  a  transmission  line  from  Bast- 
burn  to  Skipton,  together  with  the  necessary  control  gear. 

It  was  also  decided  to  carry  out,  at  a  cost  of  ±8,000,  certain 
cable  extensions,  provided  that  assistance  was  forthcoming 
from  the  Unemployment  Grants  Committee. 

Kettering. — Plant  Extensions. — We  have  received  from  the 
electrical  engineer  (Mr.  W.  A.  Walker,  A.M.I.E.E.)  an 
ilUu.strated  brochure  describing  the  plant  recently  installed 
at  the  municipal  electricity  works.  This  comprises  a  1,500-kW 
set,  consisting  of  a  Parsons  turbine,  driving  through  double- 
heUcal,  single-reduction  gearing,  a  Mather  &  Piatt  alternator, 
generating  at  500  V;  a  30,000-lb.  Stirling  boiler  with  super- 
heater and  two  Babcock  &  Wilcox  chain-grate  stokers;  a 
cooling  tower  and  tank,  the  tower  ctxiling  175.(X>0  gal.  of  water 
per  hour  from  100  to  80  deg.  C. ;  a  Weir  turbine  feed-pump 
capable  of  deahng  with  5,(KX)  gal.  per  hour:  and  switchgear 
made  by  Messrs.  Ferguson  &  Pailin,  Ltd.,  for  controlling  the 
generator  and  two  feeders  of  3tX)  X  and  600  .\  capaiity.  Tlie 
total  cost  of  the  plant  was  approximately  ±40,0(.>b. 

Leeds, — Proposed  Price  Reductions. — The  City  Council  is 
recommended  by  the  Electricity  Ct>mmittee  to  reduce  the 
charges  for  electricity  as  from  .\pril  1st  nooit.  It  is  propcscd 
that  the  present  all-round  increase  of  80  per  cent,  upon  pre- 
war prices  shall  be  adjusted  to  .50  ivr  cent,  for  power  and  70 
ix^r  cent,  for  energy  used  for  other  pnrix>ses. 

Liverpool. — Proposed  .\m.\lgam.\tion  ok  Stations. — At  a 
recent  meeting  of  the  I.ivorptxil  Tlamways  and  Electric  Power 
and  Lighting  Comniittt^^  it  was  decided  to  reciimmond  the 
City  Council  that  the  electricity  undertaking  of  the  Bootle 
Corporation,  including  the  supply  to  the  Urban  District  of 
Litherland,  be  amalgamated  with  the  Liverpool  electricity 
undertaking  on  terms  and  conditions  set  forth  in  a  draft 
agrcciiient  between  the  two  Corporations. 
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London. — St.  M.vkilebone. — The  Electiic  Supply  Committee 
reports  that  the  bulk  supply  dem.iud  ol  lUe  HumpsteaU 
Borough  Council  has  not  exceeded  1,'JOO  kVA;  the  agreement 
was  tor  a  ruaxiiiium  of  1,500  k\'A.  Ihj  present  rate  ot  charge 
is  aos.  per  k\  A  per  half-year  plus  .Td.  per  unit,  subject  to 
slight  variations.  The  Hampstead  Council  has  been  advised 
to  close  down  its  generating  station  and  take  a  larger  supply 
from  an  outside  source.  Terms  have  been  arranged  whereby 
the  St.  ilarylebone  Council  will  supply  the  needs  of  Hamp- 
stead. These  terms  involve  the  determination  of  the  present 
agreement  and  the  completion  of  a  new  agreement  to  provide 
for  bulk  supply  for  a  period  of  i'i  years  from  January  1st, 
1U22,  subject  to  review  at  the  close  of  every  hfth  year,  the 
review  at  the  end  of  the  35th  year  to  suffice  for  the  remaining 
seven  years;  the  respective  Councils  to  provide  and  lay  at 
their  own  expense  the  necessary  additional  cables  and  appara- 
tus within  theuown  boroughs;  the  cHarges  for  electrical  energy 
supplied  to  be  as  follows  : — l.'id.  per  unit  for  the  lirst  milhou 
units  per  quarter,  l.ld.  per  unit  for  the  second  mrlUon,  .9d. 
per  unit  for  any  quantity  in  excess  of  two  million  units,  sub- 
ject to  adjustment  according  to  variations  in  fuel  cost«  and 
calorihc  values. 

.\fter  satislactory  trial  runs,  the  new  b,OUO-kW  Oerlikon 
turbo-alternator  is  in  commission,  and  the  il'aser  &  Chalmers 
b.UOU-kW  set  is  well  in  hand,  and  will  probably  be  running 
by  the  end  of  the  year. 

The  Borough  Council  is  carrying  out  expeiunents  with  the 
object  of  improving  the  hghting  of  Oxford  Street  and  Hegeut 
Street.  The  Council  has  declmed  a  company's  offer  to  hx 
illuminated  advertismg  signs  to  the  street  lamps  in  Oxford 
Street.  A  rental  of  £".^,000  was  offered,  plus  2i  per  cent,  of  the 
gross  receipts  obtained  from  letting  tne  signs. — Evening  News. 

LoNDox's  Elkctiucitv  Supply. — The  Special  Committee 
of  the  London  County  Council  on  Electricity  Sifpply  has 
written  to  the  Electricity  Commissioners  to  emphasise 
the  importance  of  the  conditions  to  be  attached  to  the  consent 
of  the  Commissioners  to  the  erection  of  a  power  station  at 
Barking,  by  the  County  of  London  Electric  Supply  Co.  In 
the  opinion  of  the  Committee  safeguards  should  be  provided 
for  the  interests  of  the  public,  and  to  preserve  the  position 
of  the  Joint  Authority  or  other  purchasing  body.  No  action 
shoidd  be  taken  that  would  tie  the  hands  of  the  Joini  Author- 
ity with  regard  to  the  future  electricity  development  of  the 
London  area.  On  the  other  hand,  the  Comnussiouers  should 
have  regard  to  the  possibiUty  of  no  Joint  Authority  having 
been  formed  by  the  time  the  purchase  powers  expire,  and 
make  provi.siou  for  some  other  authority  to  have  alterna- 
tive rights  of  piu'chase. 

The  Committee  has  cormuunicated  with  the  Prime  Minister 
and  the  Ministry  of  lYansport,  urging  that  the  passage  of  the 
Electricity  (Supply)  Bill,  which  was  introduced  in  April,  19;2I, 
would  conduce  to  the  development  of  electricity  supply,  and 
tend  to  increase  employment. 

H.^MMERSMiTH. —  iue  iJectricity  Committee  proposes  to 
organise  a  Development  Department,  in  connection  with  the 
electricity  supply  undertaking,  for  the  purpose  of  investigating 
new  electrical  devices  and  methods  and  giving  consumers  ad- 
vice. It  is  proposed  to  hold  an  electrical  exhibition  in  the 
Town  Hall  in  the  near  future,  and  to  erect  a  permanent  show- 
room. 

Lytham. — New  Pl.ant. — \  new  engine  and  dynamo  have 
been  installed  to  meet  the  increased  demand  for 
electricity.  The  new  engine  of  900  h.p.,  coupled  to  a  500-k\\ 
generator,  will  bring  the  capacity  of  the  electricity  works  up  to 
1,800  kW. 

Rhuddlan. — Electhicitv  Extensio.ns.— The  Council  has 
under  consideration  a  scheme  for  the  supply  of  electricity  to 
the  towns  and  villages  situated  in  tho  Vale  of  Clwyd.  The 
estimated  cost  of  laying  cable  in  the  area,  which  includes 
Ruthin.  Denbigh.  St.  Asaph,  and  Rhuddlan,  is  Jt'I/iOO  per 
mile,  and  the  promoters  are  prepared  to  go  on  with  the/ 
scheme  provided  the  places  named  guarantee  betwei;n  them 
a  consumption  of  ii"20,000  units  per  annum  for  a  term  of  years, 
which  the  promoters  state  they  could  supply  at  IJd.  per  unit. 
The  Council  has  decided  to  send  representatives  to  a  con- 
ference of  the  local  authorities  concerned  which  is  being 
called. 

Rathmines  (Co.  Dublin). — Propcsed  Li.nki.\g-dp.— Nego- 
tiations arc  proceeding  between  the  Rathmines  and  Pembroke 
Urban  District  Councils  regarditig  proposals  which  have  been 
made  for  the  linking-up  of  the  electricity  stations  of  the  two 
Councils.    TTie  estimated  cost  of  linking-up  is  £.50.000. 

Rugeley. — Electricity  Scppey.— The  Development  Com- 
mittee of  the  Urban  Council  has  recommended  that  infonna- 
tion  be  sought  from  the  Wolverhampton  Electricity  Committee 
as  to  whitliiT  it  will  supply  the  district  with  electricity. 

Southampton. — Extexsio.ns.— At  a  recent  meeting  of  the 
Borough  Council  a  recommendation  from  the  Electricity  Com- 
mittee to  carry  out  extensions  of  distribution  at  a  cost  of 
£.3,670  was  approved.  Tlie  Council  referred  back  to  committee 
a  proposal  to  spend  il.iXK)  in  purchasing  apparatus  for  a 
hire-purchase  system. 

Southend.— Proposed  New  Plant.— The  Electricity  Com- 
inittee  reports  that  the  electrical  engineer  has  advised  the. 
installation  of  additional  Diesel  plant  in  order  to  meet 
the    anticipated     demand      for      the     winter     1922-23;     the 


accommodation  available  in  the  sub-stations  and  the  main 
generating  station  will  permit  of  such  mstaUatiou  without  it 
being  necessary  to  incur  the  expense  of  erecting  new  build- 
ings. The  operating  co.-.ts  of  the  Diesel  engine  plant  at  the 
Leigh  sub-station  for  the  six  months  ended  September  last 
as  compared  with  the  cost  of  steam  plant  at  the 
main  generating  station  for  the  same  period  per  unit 
generated,  including  interest  and  sinking  fund  charges,  were 
i.Sod.  for  the  foi-mer,  as  compared  with  3.'i9d.  for  the  latter, 
and  in  view  of  the  comparatively  low  capital  expenditure 
which  would  be  incurred  in  installing  low-speed  Diesels,  the 
committet^  favours  the  suggestion  tuat  this  type  should  be 
installed  in  preference  to  steam  plant,  but  before  taking  any 
action  the  reports  are  to  be  submitted  to  Mr.  C.  H.  ^^'ording- 
ham,  who  has  been  retained  to  advise  upon  the  present 
position  and  further  extension  of  the  undertaking. 

Seabam  Harbour.^PROPOSED  Electricity  Supply. — A  meet- 
ing of  ratepayers,  called  by  the  Urban  District  Council,  has 
approved,  in  principle,  of  an  electricity  supply  for  the  town 
and  district,  and  urged  the  Council  to  canvass  all  possible 
constmiers  with  a  view  to  the  formulation  of  a  scheme.  The 
scheme  at  present  suggested  is  to  have  a  central  distribution 
station  to  which  power  would  be  supplied  from  the  mains 
of  the  Cleveland  and  Durham  Electric  Power  Co.  at  6,000 
volts,  and  stepped  down.  The  total  estimated  cost  of  the 
project  is  £16,670. 

South  Africa. — Kkogersdorp. — The  preliminary  work  in 
connection  with  the  Krugersdorp  electrical  conversion  scheme 
is  now  in  hand.  Prof.  Buchanan  and  the  engineers  of  the 
Victoria  Falls  Power  Co.  have  arranged  the  route  and  the 
points  ot  deUvery  of  power. — -South  African  Mining  and  Engi- 
neering Journal. 

Ware. — Electricity  Supply. — At  a  recent  meeting  of  the 
L^rban  Council,  it  was  decided  to  approve  the  appli- 
cation of  the  North  Metropolitan  Electric  Power  Distribu- 
tion Co.,  for  an  order  to  supply  electricity  in  the  Council's 
area. 

Whitehaven. — Price  Reductions. — The  Borough  Electrical 
Engineer  (Mr.  L.  B.  Hogarth.  A.M.I.E.E.)  informs  us  that 
tho  prices  of  electricity  have  been  reduced  as  follows: — Light- 
ing, from  7Jd.  to  7d.  per  unit;  maximum  demand,  from  3Jd.  to 
3|d. ;  heating  and  cooking,  from  IJd.  to  IJd. ;  power,  from 
•2.05d.  to  Ijd. ;  factory  power,  60  per  cent,  increase  reduced  to 
50  per  cent. 

Wolverhampton.— Proposed  Price  Reductions. — The  Elec- 
tricity Committee  recommends  to  the  consideration  of  the 
Corporation  an  early  reduction  in  the  price  of  electricity  for 
lighting,  pow'er;  and  traction,  and  also  in  meter  rents. 


TRAMWAY    AND    RAILWAY    NOTES. 


Blackpool. — .V.NKU.\L  Report. — In  his  report  upon  the  work- 
ing dm-ing  the  year  ended  March  31st  last,  the  general 
manager  of  the  Corporation  tramways  states  that  the  net 
profit  of  iT44  fell  far  short  of  estimates,  and  it  was  necessary 
to  apply  for  pei-mission  to  temporarily  increase  fares  until 
February,  1023;  this  was  granted.  Keternug  to  the  apparently 
poor  results  of  the  first  year  of  municipal  working  of  the 
Fleetwood  tramway,  he  says  that  ;lue  allowance  must  be 
made  for  the  difference  between  municipal  and  company 
financial  arrangements.  Whereas  the  £10.704  earned  would 
have  provided  an  ample  dividend  to  shareholders  in  a  com- 
pany, owing  to  the  necessity  for  setting  aside  £'il,000  for 
sinking  fund  and  interest  payments,  the  line  showed  a  loss  to 
the  municipaUty.  It  is  stated  that  accumulated  arrears  of 
renewal  and  construction  work  since  1914  will  entail  heavy 
charges  during  the  next  three  years;  the  amount  is  estimated 
at  £254,343. 

A  short  statement  of  financial  results  was  given  in  our 
issue  of  June  10th  last  (p.  753). 

L.B.  &  S.C.  Railway.— Electrification.— .\  Bill  has  been 
deixjsited  in  Parliament  by  the  London,  Brighton  &  South 
Coast  Railway  Co.,  in  which  powers  are  sought  to  raise  funds  j 
by  means  of  debenture  stock  for  the  electrifying  of  suburbau] 
lines. 

Liverpool. — Extensio.ns  Deferred. — The  Manchester  Guard- 
ian states  that  because  there  was  no  quorum  it  was  impossibtel 
to  hold  a  meeting  of  the  Liverpool  City  Council,  which  had  1 
been  convened  on  December  '^iat,  for  the  ijurjxise  of  consider-! 
ing  recoimnendations  for  extensions  of  the  Corporation  elec-j 
trie  tramways.  Twenty  minutes  after  the  hour  at  whichf! 
the  meeting  should  have  been  commenced  there  were  present)'] 
only  80  members,  whereas  99  constitute  a  quorum.  The  Lord|,J 
Mayor  announced  that,  in  the  absence  of  a  quorum,  and  thejf 
meeting  being  a  statutory  one,  nothihg  could  bo  done.  It  m\ 
understood  that  the  effe<-t  will  be  to  defer  the  scheme  iov  I 
at  least  tw'elve  months. 

South  Africa. — Railway  Electrification. — Work  has  1" 
commenced  upon  the  electrification  of  the  Pietermaritzhiii 
Lilencoe  line  of  the  Government  Railways.  This  is  a  most  imi 
pf)rtant  section  passing  through  the  colliery  district  of  Natalj 
Steep  gradients  are  encountered  by  the  line;    in  one  part  if 
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VITREOUS      ENAMELLED      STEEL      REFLECTORS      AND 
CAST  IRON     LANTERNS     FOR     INDUSTRIAL     ILLUMINATION. 


Supplied  by 

THE    LEADING    WHOLESALE    MOUSES    INCLUDING 
THE     ELECTRICAL    WHOLESALERS'     FEDERATION. 


NOW    IS     THE 
TIME  TO  SHOW 
ECONOMY 
AND 
EFFICIENCY, 

AND    MAKE 
WORK. 

"MAXLUMES" 
GIVE    THE 
LIGHT  AND 
SAVE 
CURRENT. 

ALL 

CONSUMERS 
SHOULD 
KNOW  IT. 

SUPPLY 
COMPANIES 

DO  ! 


Supplied   by— 

LONDON. 

lane-     Wholesale      Electrical. 

Ltd. 
xter  8:  Gaunter, 
rry's    Electric   Co..    Ltd. 
itish   Electric   Equipment  Co., 

Ltd. 
Dawsoii  &  Co. 

ake     Si     Gorham    Wholesair, 
.td. 
ison   -Swan  Elpctric  Co..    Ltd. 


Ent< 


Manufa. 


Ltd. 


H.  Joseph   &  Co. 

S.  G    Leach   h  Co.,   Ltd, 

London    Electric   Stores, 

Mansell    &  Ogan.    Ll.l. 

Mills    Electrical    Co. 

II.   G    Osborn. 

Piul   VV.   Rands. 

I'c.oley  it  Austin. 

Sloan     Electrical   Co..    Ltd. 

Sun   Electrical  Co.,    Lid. 

Vvlcan    Electric    and    Machin.rv 

Co.     Ltd. 
Watsham's. 

Walsall    Hardware   Co. 
Wlolesale    Electrical    Co..    Ltd. 
Wl'olcsale    Filtinfis   Co.,    Ll.l. 

BIRMINGHAM, 

.\.   rvrkelnv. 

Bill  S:    Berry,   Ltd, 

li...ovan   8,-    fc. 

r.h.son  Swan  Electric  l  <>  ,    l.i.l. 

Electrical    Trades  Supply    Co. 

Mayall  &    Co. 

Mitjland    Supply   Co. 

Robirson      &      Hands      I-.lectti. 

Co..    Ltd. 
Walsall    Hardware    Co 


Supplied   by— 

i-:.iiso 

Ll.o 

BRISTOL. 

n  Swan    Electric  (.:o., 
Manufacturing    Co, 

Lt.l. 

1  .liso 
ll.i.sl; 

.1       l'~ 

CARDIFF. 

■.    Swan   Electri.-   Co.. 
m    SUel'cn,    Ltd, 

DUNDEE. 

IrMii.-    &   C.,..    Ll.l. 

I.t.l. 

Mill  . 

EDINBURGH. 

,\    M.'vv.iil. 
,\   C..irns. 

.\Ulo 
T'l.- 
W.   B 
lohn 

i:,,«ir 

Ediso 
J.    Ko 
Holm 
Peter 
W     C 

GLASGOW. 

&  BIyth. 
\Mociatcd    Electric    Co 
rown   8:   Co. 
T.  Cartwright. 
eering     Partners.    Ltd 
n   Swan    Electric  Co., 
herinfiham, 
an  &  Co, 
on    &    Service. 
.   Vuille  i  Co,,    Ltd, 

Ltd. 

Supplied   by 

l'.    1 
Luis 
1     L 

HULL. 

eadl.-   &  Co..   Ltd. 
on   Swan   Electric   Co 
.    Morley  &  Co, 

,    I.l.l. 

Tl.i- 

LEEDS, 

.Albion       Kl.dric 

Slores, 

Edis 
Sc.-.t 

1  ,li> 

on   Swan   Electri.-    Co 
ergood    &    Johnson. 

LEICESTER. 

.1.    SW..M    Klrcln.    to 

,    Ltd. 
,    1.1,1. 

I5as 
G, 
1  low 
Edi> 

i:i.-. 
c.  . 

LIVERPOOL, 

ndate   Bros.,    Ltd, 
',  Dennis  &  Co. 
les  &   Uaviet. 
on   Swan   Electric    Co 
ncal     Supplies     ll.iv. 
.    Sutton   &    Co. 

.    Ltd. 
rp.«ill 

Ldi> 

SWANSEA. 

m    Sw,,n   Electric  Co 
lard    El.xtric   Co. 

,    Ltd, 

SUITABLE 
FOR— 

FACTORIES, 

WHARVES, 

MILLS, 

COLLIERIES, 

STREETS, 

RAILWAYS, 

and    Last 
but    not 
Least, 

SHOPS, 

SHOWROOMS, 
OFFICES    & 
EXHIBITIONS. 


Supplied  by— 

MANCHESTER. 

.\lkinson.    Lloyd    &    Co..    Ltd. 

W,    E     Bcardsall    8:    Co.,    Ltd. 

Ceitral    Electric  Co. 

Edison   Swan  Electric  Co..   Ltd 

Samuel   Gratrix,   Jun.-.,    4*  Sop 

HigBins.    Ltd. 

H.  J.  Jackson    &  Co. 

Lowth  &  Smith,  Ltd. 

Noirington    &    Landon 

Wholesale     Fittings    Co..    Ltd. 

J     C     White.   .A.M.LE.E. 

MIODLESBORO'. 

John    T.    Bell    &   Co. 

Kdison  Swan    Electric  Co.,    Ltd, 

Hanson.    Brown    &  Co..    Ltd. 

J.rvis    Bros..    Ltd. 

.\ilhur   Jones  S:  Co. 

NEWCASTLE-ON-TYNE. 

Hi  itish    Electric    &    Manufactur- 

iiifc  Co. 
IMison  Swan  Electric  Co.,  Ltd. 
LitHtric   &    General    Stores   Co., 

Ltd. 
I.   Gledson  &  Co. 
1.   J.  Granger  «c  Co. 
Matthew   C.    Heckels. 
J.    I    Miller  &  Co. 
North         British        Engineering 

Equipment    Co. 
Frank    Rawcliflc  &   Co. 

NOTTINGHAM. 


Electrical    Stores   (Notts 


SHEFFIELD. 

T  .\  .Ashton  8.-  Co  .  L 
I'dison  Swan  Electric  C 
H:.|h.mshire  Electric  Ci 
W',    \     .Morton. 


WREXHAM. 


THERE    IS    A    "MAXLUME"    FITTING    FOR     EVERY    INSTALLATION. 
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THE  DP.  VEHICLE  CELL  represents 
a  fresh  milestone  !m  the  progress  of 
electric  traction.  AH  electric  vehicle  users  will 
learn  something  very  much  to  their  advantage 
if  they  will  apply  to  the  D.P.  Batter>'  Co. 
for  information  on  the  subject. 

ASK  FOR  A  TRIAL  BATTERY 
ON    SALE    OR    RETURN. 

THE  D.P.  BATTERY  CO.,  LTD., 

LUMFORD  MILLS,  BAKEWELL,  DERBYSHIRE. 

Londnn  Oflire:    II,  Vi-toria  Slrce!,  S.W. 


STORAGE    BATTERIES 


The   UNBREAKABLE    PULLEY 
and    MILLGEARING    Co.,    Ltd. 


(ESTABLISHED     1884) 

WROUGHT  IRON  PULLEYS  —  SHAFTING  — 
PEDESTALS  —  HANGERS  —  BRACKETS  AND 
GENERAL  MILLGEARING  -  HIGH-CLASS  BEARINGS 
OF  ALL  DESCRIPTIONS  —  COOPER  ROLLER 
BEARINGS     —     FRICTION     CLUTCHES. 


Large  Stocks  held  at  Manchester 

and   London,    and   at    Agencies 

in    all  important  Centres. 


LONDON 

56,  Cannon  Street,  E.C.4. 

Ttlephone  :    6131  City 
Tei'4'imt  :     "  Horteporer    Cannon 


MANCHESTER 

Hyde    Road    Eng.    Workb, 
West  Gorton,  Manchester. 

Jfltphnni;  :     %40City. 
Teleiramn :    ■■Strength.  Manchester." 
Royal  Exchange  No.  14  Pillar. 


KING'S   LYNN 

Ttne  Cooper  Roller  B'rings 
Co  ,  Steel  Wks.,  King's  L'n. 

telephone  :    25  Kine's  Lynn 
Telegrams  :   "  Bearlnis,  King's  Lynn  " 
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LARGE    STOCKS.         = 
PROMPT    DELIVERIES. 


PEIWLETON^^-^,j[^lA\CHCSTER|^P 


London  Office:  r>9,  New  Oxford  Street,  W.C.  1. 
LEADING-IN  TUBES.     Wide  rangre.    bar^e  SLuok».     SiraiKht  aad  with  bends     ma^gow  Office:  Mercantile  Chainbera,  65, Bothwell  St. 


WATER  TURBINES  to  suit  all  conditions. 

HYDRO-ELECTRIC  EQUIPMENT, 

CENTRIFUGAL    PUMPS. 


THE    LARGEST    "FRANCIS"   TYPE   WATER-TURBINE    EVER    MANUFACTURED    IN:;gREAT);BRITAIN. 


HEAD    OFFICE  : 
Dept.    2, 
S6,  Kinsrsway,   LONDON,  W.C.  2. 

Ttlegrams :  JenoHen  ' Phone  London. 
Telephone:  6420  Ilolborn. 

Works :  Stoke-on-Trent,  Staffs. 


BRANCHES: 
FRANCE  :  68,  Rue  Caumartin,   Paris. 
JAPAN  :  No.  1.  Yaesu  Cho.  1  Chome,  Tokio, 
AUSTRALASIA  :  Bank  of  N.S.W.   Chambers. 
Lambton  Quay.  Wellington. 

S.  AMERICA  :  65,  Rua  General  Camara, 

Rio  de  Janeiro. 

CANADA  :  Boving  Hydraulic  &  Engineering 
Co.,  Ltd.,  Lindsay,  Ont. 
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IRONCLAD     CUBICLES 
for 

MOTOR    CONTROL. 

These  Cubicles  are  easily  Trans- 
portable, and  may  be  used  in  all 
positions  where  standard  Switch- 
boards could  not  be  employed 
with  safety. 


Manufactured  for    Voltages   from  3,000  to  10,000. 

I'ull    Particular^,    on    application. 

LA    METALLURGIQUE 
ELECTRIQUE, 

Sole  British  and  Ooerseas  Agents  : 

ALLIED  NATIONAL  CORPORATION,  Ltd.,  72/74,  VICTORIA  St.,  S.W.  L 


Telegraphic  AddreiM  :     "  ALNATCOR." 


Telephone  No.  :     VICTORIA  15S2. 


i 
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Electrification 

demands   economic   feeders. 


^^  h  ^ 


T^ 


:,_^1^ 


High  Voltage  Railway  Construction,   Steel   Lattice   Bridges,  Catenary  Trolley  and    BARE    OVERHEAD 
FEEDERS    OF    ALUMINIUM    15   sq.  in. 

Aluminium  meets  the  need. 

British  Aluminiucn  Co.,  Ltd.,  109,  Queen  Victoria  St.,  London,  E.C.4. 


THE  ELECTRICAL  REVIEW  SUPPLEMENT. 


[December  30,  1921. 


BELL.  LAMPS 

ARE    MANUFACTURED 
UNDER      E.L.M.A.     LICENCE. 


They  are  available  for  all 
Factors  and  every  class  of 
Buyer  of  E.L.M.A.  Lamps. 


THEY  CARRY  EVERY  ADVANTAGE 
OF     E.L.M.A.     LAMPS. 


GOOD    STOCKS.  ALL    RATINGS. 


BRITISH  ELECTRIC  LAMPS,  Ltd. 

SPENCER  HILL   ROAD, 
WIMBLEDON,   S.W.19. 


Telephone  No. 
951    WimbledoT 


Te'egrams  : 
*'  Grotanbar.  Phone,  London." 


BRITISH 


MADE 


Antr 


|-Hrthc  it  ii  }.ifci&v'-*>^>-"'"s  one 
I'u  acUinfl  iTintc  g>»xtitcl)ca 
to  6lto}.t-hcc4.icx-a  to  cotttx-ol 
tijcir  n>i»tboiu  Uitljtljti^  iiftn* 
cloaiuo  time,  illle  cait  Ijelv 
non    if    noit    iiiill    lurite    its 


VENNER  TIME  SWITCHES  F? 

45   HORSEFERRY   ROAD    WESTMINSTER    S.W.I 
Tel.V1CT0RIA455O.'Grams.CL0XWICHES  PHONE  LONDON. 


AI'PKOVED    BY   THE  /^L?\  PASSED   BY  THE    BOARD    OF 
BOARD    OF   TRADE.  (^D)flRS    UNDERWRITERS.    EJ  S.A 


And  at  68,  GORDON  STREET,  GLASGOW. 


jSI 


"  CANTIE  " 

IRONCLAD    SWITCHGEAR 

ENSURES     SAFETY     ALWAYS. 


CHEAP 
SWITCHGEAR 


IS 


EXPENSIVE. 


t( 


yj 


CANTIE 
SWITCHGEAR 


IS 


ECONOMICAL 


CANTIE  SWITCH  Co.,  Ltd., 

—     LEIGHTON     STREET     — 
NOTTINGHAM. 


FOR  ANY  PURPOiE  AND  VOLTAGE 


LONDON  OFnCH:  i 

(   leSUc  DIXON  &  CO..) 

:,,  9,  CClOWIAj,  AVENUE  ,  — |J: 


SEND   FOR   ILLUSTRATED   CATALOGUE  AND    PRICE   LIST  TO 


7M^&ABlEAtd:Bssa^^ 
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Deamber  30,  mi] 


THE  ELECTRICAL  REVIEW  SUPPLEMENT. 


PRICES     FURTHER     REDUCED 


SOUND 
CONSTRUCTION 

AND 

RELIABILITY 

IN 

OPE  RATIO  N 

ARE      ASSURED       WHEN 
METROPOLITAN-VICKERS 

ELECTRIC     MOTORS 

AND 

CONTROL    EQUIPMENT 

ARE   OPERATING  YOUR  CRANES, 
DERRICKS   AND    WINCHES,     ETC. 


THE  Mark 


of  Efficiency. 


ELECTRJCAL 

TRAFFORD  PARK, 


M^^^m 


MANCHESTER. 
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What  we  are  doinO  in  Switcb^ear 


WE  give  some  further  instances  of  the  variety  of  conditions  and  circuits  to  which  the  flat- 
back  type  of  switchbojrd  can  be  adapted,  although  (as  previously  mentioned)  its  use  in 
this  country  is  considerably  restricted  by  the  Home  Oflice  Regulations. 
Fig.  1  shows  a  Switchboard  of  the  flat-back  type  having,  howe\er,  a  steel  p'ate  instead  of  a  slate 
slab  for  one  panel,  and  for  the  other,  an  arrangement  of  insulated  steel  bars  on  which  are  mouited 
the  live  parts  of  the  gear.  This  boa'd  is  for  the  control  of  the  A.C.  and  D.C.  circuits  of  a  wireless 
installation  on  board  a  battleship,  slate  being  dispensed  with  owing  to  its  liability  lo  fracture  when 
firing  is  in  progress.  Although  an  oil  switch  is  used  on  the  machine  panel,  overload  protection  is 
given  by  fuses,  as  the  frequency  (500  cycles)  is  too  high  for  the  satisfactory  operation  of  overload 
trip  coils. 

Fig.  1  shows  a  single  panel  for  the  control  of  the  supply  to  an  extra  high  tension  precipitation 
transformer  with  rotary  rectifier.  Behind  the  panel  is  mounted  an  auto-transformer  by  means  of 
whici,  in  conjunction  with  the  regulating  switch  on  the  front,  it  is  possible  to  regulate  the  pressure 
ai)plied  to  the  terminals  of  the  main  step-up  transformer. 

Fig.  3  and  Fig.  4  show  the  front  and  back  views  respectively  of  a  D.C.  Board  arranged  for  the 
series  parallel  control  of  four  1,200  ampere  5  volt  D.C.  Generators  for  eleciro-plaiing  work. 

Your  enquiries  re  Switchgear  Literature  will  be  esteemed. 

JOHNSON  &  PHILLIPS,  LTD., 

Electrical  Engineers  and  Cable  Maimers  since   '75, 

Charlton,  London,  S.E.7. 

CHy  Office  and  Stores :     12,    Union    Court,    Old    Broad    Street,   E.C.  2. 

//  J- 


^i^i    CI      c^ruAL/uj. 


/ 


/ 
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THE  SELECTION  OF  A  MOTOR. 

(  ConUnu.d.) 


The  remainin;;  ixiiut  to  be  dealt  with  i?  Aceessibility. 

In  a  conveiitioDally  designed  protected  type  Motor  tlie  Yoke 
is  cast  eitber  complete  with  iKiles,  or  the  poles  are  inserted 
separately,  the  ends  are  then  closed  by  castings  with  openings 
for  inspection  and  ventilation — that  at  the  commutator  end 
carryina  the  brush  gear. 

To  inspect  the  windings  of  these  machines  without  dis- 
mantling the  end  covers  and  bearings  is  an  imixissiliility.  and 
it  is  equally  impossible  to  observe  the  interior  of  the  niachiiie 
■while  running. 

It  is  desirable  in  many  cases  that  dust  accumulating  in  a 
Motor  should  be  blown  out  at  intervals:  without  dismantling 
this  cannot  be  accomplished  satisfactorily. 

The  L.W.  Motor  is  completely  accessible,  the  two  covers 
■which  enclose  the  whole  of  the  interior  of  the  machine  can 
be  removed  entirely  without  any  tools.  With'  the  aid  of  only 
a  screw-driver,  the  brush  gear  can  be  removed  complete  with- 
out disturbing  the  bearings.  With  the  patent  design  of  brush 
holders  the  whole  of  the  commutator  is  visible  under  running 
condition. 

The  illustrations  below  show  the  protected  type  machine 
with  and  without  covers;  from  these  it  will  be  appreciated 
that  facihties  are  given  for  inspection  under  running  con- 
ditions, ■which  may  cften  pi'event  breakdowns  and  thus  save 
great  expense  in  repairs. 

Cut  ihis  out,  ard  the  comple'e  se'ies  will  he  found  moil  useful 
for  reference. 


Covers 
Remooid. 


Head  Office  : 

TODWm  RYflLL  CT  C?  tl? 

38  GROSVB/IOIL  G'D'MS. 
1.0rSD0/N.     S.W.    1 

Work*  :     CROYDON. 


Telephone  : 
Victoria  5098. 


Telegrams  : 

Todrycolm,   Sowcaf, 

London." 


Repetition     Work 

of    superior    finish    & 
extreme     accuracy. 


We  are  specia'ists  in  repetition  work.  We 
have  the  facilities,  the  experience  and  the 
plant  to  manufacture  at  short  notice  any 
quantity  cf  small  parts  or  components,  such 
as  Terminals.  Hushes.  Studs.  Washers. 
B.A.  and  Whitworth  Nuts  and  Screws,  Brass 
?nd  Steel  Instrument  Screws  and  Small 
Turned  Parts,  &c.,  of  superior  finish  and  the 
accuracy  which  ensures  interchangeability. 


^ 


Mathematical  precision  go\"erns  every 
operaiion  mthe  macufacture  of  the  small 
ports  and  components  we  produce. 


Send  us  drawings  or  sample  of  jour  re- 
quirements. We  quote  for  any  quantity 
promptly. 


"  THE      COVENTRY  " 
Repetition     Co.,     Ltd., 

Canterbury     Street,     Coventry. 

LONDON  and  GLASGOW. 


ONE   OUNCE   OF   PROOF         ■" 

IS   WORTH  "J 

MANY  TONS  OF  UNSUPPORTED  "■ 

ASSERTION,  U 

i 


& 


ONE  TRIAL   ORDER   SENT 

TO   US    IS    SUFFICIENT 

TO    PROVE    THAT  WE    OFFER 

THE    FINEST   VALUE    FOR 

MONEY. 

Do  Yourself  a  Real  Cooel  Turn 

by  sending 
that    Trial   Order    Right    Now. 

WE  SUPPLY 

EVERYTHING  ELECTRICAL 

HOUSE   OR    FACTORY   EQUIPMENT. 

Send  for  List.  Immediate  Deliveries. 


The  ELCO  ELECTRIC  MFG.  Co,  Ltd.,  J 

59/61,  Upper   Maudlin  Street,  / 

^'fe'-       BRISTOL.      ^"tr-      i 


■  ■-■- 
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AT     LAST  !    THE     ONLY     REAL 

UNIVERSAL  CONNECTOR  ROX 

For  use  with  Tough   Rubber,  C.T.S.,  or  other 
Cables,  having  a  protective  sheathing  which  is 

non-conductive. 
It  can  be  used  as  a  FouR-WAY,  Tee,  Right- 
angle   or   Straight-through   Box   with- 
out   any    alterations,    and    yet    be    TOTALLY 
Enclosed  at  any  position. 

Note  the  markings  on  the  base  \ 

IT  IS  \ 

FULLY    INSULATED.      No  earthing  required. 

FIRE  PROOF.  Don't  run  the  risk  of  a  fire  by 
using  exposed  connectors  or  boxes  of  an 
inflammable  nature,  under  floors,  etc. 

COST.     Less  than  2  yards  of  Twin  3'029  C.T.S. 

No  Loose  Terminals,  and  Easy  to  Wire. 
MONEY  IS  TIME  !   save  both  and  secure  efficiency 

BY    USING 

J.C.W.  wiring  Accessories. 

Patentee  and  Sole  Manufacturer  : 

J.  C.  WHITE, 

t.Cumbsrianil  St.,  Deansgate,  MANCHESTER, 


WHITE'S 

UNIVERSAL 


SAVES 

CABLE 


WANDSWORTH 


London  Offic**  and  Stores  : 

165,    WARDOUR    STREET,    W.  1. 

Talaarama:    "  Wamcollm,  Ox,  London." 


Head  Office  and  Works  : 

LUDQATE    HILL,    BIRMINGHAM. 

"Curunt,  BIrmlniham." 


WANDSWORTH  MANUFACTURES: 

TUMBLER  SWITCHES. 
WALL   PLUGS  &  SOCKETS, 
AUTOMATIC  SWITCHPLUGS. 

AND  GENERAL  ACCESSORIES  FOR  POWER,  LIGHTING  AND  HEATING. 


The  Wandsworth  productions  are  of  the  finest  quality,  and 
never  fail  to  give  satisfaction. 

PRICES    AHE    COMPETITIVE. 


u 
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Small  Lighting  Sets. 

We  have  a  few  lighting  sets  (non-automatic)  as  iUustrated, 
driven  by  our  latest  type  1  H.P.  engine,  350  Watt  output, 
shunt  wound  dynamos. 

Price        -         -  -     £55 

Switchboard    -         -         •     £15 
80  amp.-hour  Battery    -     £29     Us. 

All  subject  to  our  usual  discount.      Delivered  Free. 

Write  for  ipecificatlon. 

STUART    TURNER,  Ltd.,  Henley-on-Thames. 


We  have  comprehensive 
stocks  of 

GAS-FILLED  &VACUUM  LAMPS 

and  can  supply  at  recognised 

Association    Discounts    and 

Terms    exactly    as   allowed 

by  makers  direct. 


^^^ 


Of  every   description — 

LAMPHOLDERS,  CONDUIT, 

SWITCHES, 
METAL  FILAMENT  LAMPS. 

Write  for  Catalogue  No.  466. 

WE   ALSO    ISSUE   THE   FOLLOWING   SECTIONAL    LISTS 
No.  469.— Ligbtini!  I-'iitures. 

No.  467.— Lanterns  for  Gas-Filled  Lamps  for  Oul- 
I'oor  aod  Indoor  Lisihtine.  Signs.  &c. 
No.  471.— Pocket  Flash   Lamps. 
No.  P.  667.— Glassware. 


Pott  frme    upon    appUcati 


EFESCA.    EUECTHICAL  "VS^ORKS 


nB^. 


MANCHESXER 


V.i.R.  CABLES  &  FLEX 


SATURN     BRAND. 


FOR  POWER,  LIGHT,  TELEPHONE 

AND      SIGNAL    PURPOSES. 

CAB  TYRE  SHEATHED  CABLES. 

COTTON  COVERED  WIRES. 

BELL  WIRES. 


Sample!  and  prices  from 


'BRAM.:  IMITH  LTOBROOK. 
PHONE:  5  ITDBROOK. 


H.W.Smith*c«^,t,_,,., 


Electric   Cable    Manufacturers. 


Buy    DIRECT   from    us   and 
get    the     best    TERfVIS. 

We  can  supply 

CONDOR 

AND 

THE  SUN 

Metal  Filament,  Gasfllled  and  half-watt  Electric 

LAMPS. 

MODERN    ELECTRICAL  SUPPLY   Co.,    Ltd., 
7,  8  &  9.  VVhiteoross  Place,  LONDON,  E.C.  2. 

TILCPHONE:  .....  WALL    2475 
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Great  Reductions 


IN 


IBM  HOPE'S    PATENT  m 

luvent 


R EGD.  TRADE    MARK 

PRICES. 


In  view  of  the  recent  FLUVENT  Price  Reduc- 
tions we  shall  be  pleased  to  submit  latest  quota- 
tions on  receipt  of  details  of  your  particular 
requirements. 

The  FLUVENT  Power  Centre  Distribution  Boards  are  built  up  on  the 
Un't  Principle  (British  Patent). and  equipped  with  Standard  FLUVENT 
Switch  Fuse  for  outgoing  circuits  :  the  incoming  circuits  taken  m  either 
through  links,  a  large  FLUVENT  Switch  Fuse  or  Oil  Switch. 

All  joints  between  the  unit  system  bus-bar  chambers  and  the  switches 
are  WATERTIGHT,  the  connections  passing  tbrot'.gh  cast-iron  joint 
pieces.  EXTRA.  UNI  fS  can  easily  be  added  from  titne  to  t.me  ine.elir 
by  moving  the  end  covets. 

FLUVENT  Sv.itchesate  mounted  on  mica-covered  steel  rods:  have 
liarallel  break  ;  aro  ^mranteed  to  stand  3000  volts  to  earth  lor  tive 
minutes  and  give  an  Insulation  test  of  50  megs,  btrorgh-  made  of  mica, 
steel  and  chiua  onlv  and  with  all  moving  parts  fitted  with  lock  nuts  atid 
split  pins. 

Descriptive  Art  Catalogue  on  request. 

PARMITER,  HOPE  &  SUGDEN,  Ld. 

HULME     ELECTRICAL     WORKS,     MANCHESTER. 

London  Office:  25.  Victoria  St..  S.W.  1. Scotland:  A.  C.  Borthwick  149.  St. 

Vincent  St..  Glasgow N.E.  Coast:  J.  E.  Gledaon.  43.  Blackett  St..  Newcastle- 

on-Tyne SouthWales:  ±<.  R.  Paton.  27.  Windsor  Place.  Cardafi". 


16 


THE  ELECTRICAL  REVIEW  SUPPLEMENT. 


[December  30,  1921. 


The  British  Eiectric  Piant  Co.  il' 

Office  &  Works  :    ALLOA,  SCOTLAND. 


AC.  &  DC.  MOTORS, 

GENERATORS, 

ETC. 


Offi 


ice 


66,    CARRICK 
STREET, 


Telesiam*:  "BEFCO,  GLASGOW." 


GLASGOW. 


'Phone  :  Central.  6V2'!. 


BRANChtS 


AGENCIES 


MANCHESTER.  186.  Greengate. 
I    LONDON.  11.  Upper  Woburn  Place.  W.C.I. 
:    i    NEWCASTLE,  4.  St.   Nicholas  Buildinas. 

I    BELFAST.  4.  Ocean  Buildings.   Oonegall  Square. 
^  SWANSEA.  1 1 .  Wind  Street. 
SOUTH     AFRICA.    CANADA.     INDIA.     BRAZIL. 
AUSTRALIA. 


FORGED       COPPER 

CABLE  SOCKETS 

— made  by  Engineers  for  Engineers — Uie 
PERFECT  Socket  at  the  RIGHT  PRICE. 

Constructed  of  Hijh  Conductivity  Sedmlosi  C»p- 
per  Tube  of  substantial  strength,  and  deelgoad 
to  ensure  perfectly  flat  contact  at  the  terminal 
Heavily  linneo  inside  and  out  and  correctly  rated 
for  carrying  capacity 

DELIVERY  FROM  STOCK 


AlDpl. 

C.bl. 

Packtd 

Price 

hole. 

hole. 

15Y 

15 

iJ" 

144 

13/- 

30Y 

30 

i" 

it" 

144 

19/6 

60Y 

60 

A" 

U" 

144 

24/. 

lOOY 

100 

H" 

72 

S-V- 

200Y 

200 

»" 

tl'' 

36 

84/- 

300Y 

300 

!" 

12 

210/. 

400Y 

^00 

1" 

ii" 

12 

342y- 

500Y 

500 

U" 

\i" 

12 

432/. 

MffiLiNDEiEcnHcMrG.CoL'? 

Barford  Street,  Birmingham 


^oza.  aJ/ ^/ectrjo&T  Wfia/eaa/ej^s 


"ROBINSON" 

No.  2 

MONORAIL     ELECTRIC 

HOIST, 

WITH  HAND  POWER  TRAVELLING. 


The  "Robinson"  Hiist  is  an  indispensable 
aid  to  efficieocy  aad  labour  economy  m  any 
workshop  where  the  necessity  for  lifting  and 
transporting  heavy  goods  occurs. 

It  is  both  rapid  and  reli-ib'e,  and  will  withstand 
the   hardest  conditions  c;f  service. 

Bein'j  made  under  manufacturing  conditions, 
and  by  the  extensivd  use  of  jigs  and  gauges, 
interchangeability  of  parts  is  ensured. 

MADE      IN     1,     2     and     3 -TON      blZES. 

Submit  your  transportation  problems  to 

us,  when  the  benefit  of  our  expert  advice 

and  past  experience,  will  be  entirely  at 

your  disposal. 


MANUFACTURED    BY 


WILLIAM  ROBINSON  &  CO., 


WORKS: 
WIGGIN  ST. 
BIRMINGHAM. 


53,  Summer  Row, 

BIRMINGHAM. 


.  J  PHONE     CENTRAL  2442. 

'  l  CRAMS    ■■  FREQUENCY.  BHAM.' 


December  30,  1921.  _ 


jusrr   pxj^i:.ib^x:d 


Oloth,  4}  X  7},    130  Paerei,   72  Illtiitrationi, 
6/a  net ;  post  free  6/S. 
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A    PRACTICAL    TREATISE 

THREE-PHASE  INDUCTION  MOTORS 

BY 

LEONARD    ERNEST    WOOD, 

Associate  Afemher  of  tfie  Institution  of  Electrical  E^)i^iywerty  London  ; 

Late  Electrical  EngiTieer  of 

Montreal  Cottons  Ltd.^  Canad^b. 

Director  of  Airedale  Manufacturing  Co.^  Ltd,^  Bradford, 


AUTHOR'S  PREFACE 

provide 


**  Tki  prtmarjr  obJ«ct  of  Ihia  book 
who  h>VQ  und«r  their  care  the  runnir 
Induction  motora,  and  have  not  eithe 
deal  with  the  manjr  piactical  problem 

'*  Among  the  ever-increasing  number  in  this  cla«« 
work  abould  appeal.  It  deala  with  the  two  cIbmi 
u»*d,  i.e..  '  squirrel  cage  '  and  '  slip  ring  *  machin 
theM    machine*  is  dealt  with   in   detail,    aa    is   their   i 


they   chould 


rvide    a    '  ppKCtJcal    atd  *   to  ikom 

enance  and  repair  of  three-phaaa 

ining   or   experience   necaaar^    to 

Ise  from   lime  to   time." 

claas  are    many    to  whom    this 

of   motora   most    widely 

r.        Th«    construction    of 

apparatus,    faulti 


the 


ak    onM    to 


"  WhIUt  it  is  impossible  to  quote  a  remedy  for  every  evil,  because  circum- 
stance* differ  so  widely,  yet  the  suggestions  contained  herein  may  prove  help- 
ful if  only  from  the  knowledge  that  such  exist.  It  Is  the  practice  In  moat 
plant*  using  a  number  of  motors  to  carry  out  their  own  repairs,  hecauae  they 
can  be  done  so  much  cheaper  and  better,  quality   being   the   first  e«iientlal." 

"  Mathematics  and  useless  theory  are  excluded,  for  the  simple  reason  that 
for  the  claa*  to  whom  (hi*  work  appeals  none  are  necessary.  So  long  aa  the 
practical  man  understands  the  rudimcAU  of  the  principles  on  which  motors 
operate,  that  f*  all  he  needs." 

"  Tho  photos  and  diagrams 
author  expressly  for  this  wei 
largo  plant." 

"  No  one  manufacturer's   motors  or   apparatus    are  apecificatly    referred    to. 

"  The  ftontent*  of  thl»  book  are  founded  on  twenty  jre^rs'  experience  in  i 
erection,  running,  maintenance  and  repair  of  electrical  plant  and  equipmt 
ranging  from  a  few  hundred  horae-power  to  10,000  horse-power 
part* 


tb*  #ortd.' 


LONDON: 

THE   ELECTRICAL   REVIEW,  LTD.,  A,  Ludgate   Hill, 

E.C.  4. 


Suggestions  for  dealing  with 

APPARENT  DEATH 

from 

ELECTRIC  SHOCK 

Can  now  be  obtained 
Reproduced    on 

GALVANISED    IRON 

PRICE    6s.,    POST    FREE    7s. 


HOME  OFFICE   SPECIAL  RULES 

For  the  Installation  and  Use  of 
Electricity  in  Coal  Mines. 

Tlie  Home  Office  in  its  Rules  issiiej  re-latins  to  Elfctricity  in  Mines 

stipulates     that     "Instructions    Bhall    be    posted    up    in    every 

Generating,    TrAnsformins     and     Motor     House,     containing 

directions    as   to   the   restoration   of   persons  suffering  from 

—  electric  shock." 

j    The  ELECTRICAL  REVIEW,  Ltd., 

tf»  A         I     ..<4r*nt.a      Mill         I     ^«^^«         T^    r-        J  U 


4,  Ludgate  Hill,  London,  E.C.  4 

'*""'  '""'  '""'  """  ^"l"  -^nn^! 


LATEST  REVISED  AND  ENLARGED  EDITION. 


THE  PRACTICE  OF 

ELECTRICAL   WIRING 

BY 

DONALD    SMEATON    MUNRO, 

M  I.E.E.,  M.ASSOC.  MINING  E.E. 

The  well-known  and  practical  handbook  for 
Contractors,  Engineers,  Architects,  Wiremen 
and  others  connected  with  Electrical  Wiring 
in  its  many  branches. 


26  T    PAGES. 


lOO    ILLUSTRATIONS. 


5/- 
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THE  ELECTRICAL  REVIEW  SUPPLEMENT. 


[December  30,  1921, 


Holland 
Insulated  Wire  and  Cadle  Works, 

AMSTERDAIVl. 


Cable 
Address: 

DRAKA, 
AMSTERDAM. 


Codes  used  : 

A.B  C,  5th  and 

6th  Ed. 
Bentley's, 
Lieber's  and 
Master  Code. 


Our  agreement  with  Messrs.  S.  G.  Leach  &  Co.,  Ltd., 
London,  being  terminated  on  the  31st  December,  1921, 
by  mutual  consent,  our  Representatives  will  be  as  follows: 


LONDON  and  S.E.  COUNTIES : 
BIRMINGHAM  and  District : 


HOGAN  &  WARDROP, 

88,  Golden  Lane,  LONDON,  E.C.I. 

Telephone  :  Central  6706.  Telegrams  :   "  Trihord,  London." 

UNITED  ELECTRICAL  CO., 

47,  Summer  Row,   BIRMINGHAM. 

Telephone:  Central  7466.     Telegrams:   "Laminated,  Birmingham," 


MANCHESTER,  LIVERPOOL  and  District  :      <««  ""f"  announcements., 

NORTH  OF  ENGLAND : 

BRISTOL  and   8.W.   of  ENGLAND  :  see  later  announcements.) 

uOuTH  WALcu !  ^^^^  '^^^'*  ^'^"oi^'^c^'^^'^ts-) 


R.  F.  SUNDERLAND, 

Milburn  House,  NEWCASTLE-ON-TYNE. 

Telephone  :  Central  2i24. 


LOCAL      STOCKS. 

Enquiries   specially   invited   from   Wholesalers    for 

WIRES,    FLEX  and  CABLES. 
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BENHAM  &  SONS,  Ltd., 

Head  Office :  64  &  66.  WIGMORE  ST.,  LONDON,  W.  I. 
Makers  of  Benham's  Patent 

ELECTRO -VAPOUR 
JRADIATORS^ 

Also  "  Electro- Vapour  "  Hot  AVater  Cylinders, 
Tanks,  Bath   Heaters,  Coils  and   Towel  Rails. 

The  temperature  gradient  characteristic  of  the  "Electro-Vapour  "  Radiator 
is  such  that  a  saving  of  30  per  cent,  in  electric  current  over  the  electric  fire 
can  be  obtained.  This  is  a  very  important  faeior  where  even  temperatures 
are  required  in  buildings — a  theatre  for  example. 

In  many  instances  heating  by  "E.V.R.'s"  is  CHEAPER  than  by  gas  fires. 


The  following  are  a  few 
"E.V.R."  installations  in 
Theatres  &  Music  Halls  : 

Palladium  Music  Hall,  London. 
New  Clock   Cinema, 

Wandsworth,  London. 
The  Coliseum,  London. 
Pier  Pavilion,  Clacton-on-Sea. 
Holborn   Empire,    London. 
Bilston  Cinema,    Bilston. 
Hendon  Cinema,    London. 


These  are  some  Commercial 
Establishment  Installations  : 

Messrs.  Crosse  &  Blackwell,  Ltd.,  London. 
,,        Burnett   &  Co.,  Ltd.,  London. 
J.  Keiller  &  Son,  Ltd.,  London. 
Bortwick  &  Sons,  Ltd.,  London. 
L.B.  &  S.C.  Railway  Offices, 

London  Bridge. 
Harland  &  Wolff,  Glasgow. 
,,        Gt.  Northern  Railway  Co.,  London. 
Postiff,  Ltd.,  London. 


EFFICIENT 

RELIABLE, 

FOOL   PROOF. 

SHOCK  PROOF, 

PIPELESS, 

NEAT  APPEARANCE. 

NO  "  BURNING-UP  OF 
AIR"  OR  CARBON 
DIOXIDE  and  other  COM- 
BUSTION  PRODUCTS. 


"lOCO" 

INSULATING    MATERIALS 

Avoid     Unemployment     by     Supporting     BRITISH      INDUSTRIES. 


INSULATING    CLOTH,  VARNISHED    PAPER, 

INSULATING    TAPES,  MIOCARTA    SHEETS, 

INSULATING    SILKS,  ADHESIVE    TAPE, 

of  the  highest  grade  and  guaranteed  efficiency, 
are   now   manufactured    by — 

THE  lOCO  RUBBER  &  WATERPROOFING  CO.,  Ltd. 

(Associated   with    VICKERS    LIMITED). 

NETHERTON    WORKS,    ANNIESLAND,    GLASGOW. 


Telegrams      )    ..  QCOPROOF,"     GLASGOW. 
Cablegrams    | 


Telephone  :  2328  WESTERN 
(3  lines). 


ENQUIRIES    SOLICITED. 
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Tbmm\xt  30,  m\. 


6.600-voIl  G.E.C.  Stonework  Cubicles  and  Operalins  Board  installed  in  a  large  Corporation  Power  Station.     In  the  forexround  are  two  500-kW 
G.E.C.  Rotary  Converters.    To  the  left  of  operating  board.  Rotary  Converter  Swilchgear  can  be  seen. 


Stonework  Cubicle 
Switchboards. 


The  cubicles  are  divided  into  suit- 
able cells  so  as  to  isolate  the  gear 
to  the  greatest  practicable  extent, 
thus  ensuring  a  ma.Kimum  of  safety. 


SPECIALISTS     IN     HIGH 
TENSION  SWITCHGEAR. 


Sectional  view  of  Cabicle. 


THE  GENERAL  ELECTRIC  CO.,  LIMITED. 

Head  Office :  MAGNET  HOUSE,  KINGSWAY,  LONDON,  W.C.2. 

Teleph«K: :   Regent  7050  (50  linw).  TeJegrams  :   tLleclricitjr,  Weslcent,   London. 

BranchuM :— Maxicbciter,  Birmineham,  GUseow,  Cardiff,  Newcastle,  Dublixi,  Belfast,  Bristol,  Swansea, 
LiTtrpool,  Leed»,  Sheffield,  Nottingham,  Hull,  Southampton,  Cork,  Aberdeen,  Edinburgh,  Ipswich,  Dundee. 
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DISPLAYED  ADVERTISEMENTS 

ADVERTISERS   will   please   note   that    NEW    COPY    and    ALTERATIONS 
to  Existing  Advertisements  (with  Blocks)  should  reach  here  not  later  than 

v^     r'ltriDA.^r   iKEOi^:Nrz»jG-.     -»i 

OFFICIAL  NOTICES,  PATENT  NOTICES,  SITUATIONS  VACANT,  SITUATIONS  WANTED, 

PARTNERSHIPS.     AGENCIES.     ARTICLES     FOR     SALE,     ARTICLES     WANTED.     ETC. 

IJa.test      Time      5      p.m.      "UV  e:  r>  NT  e:  S  I>  A  Y. 


The  ELECTRICAL  REVIEW  is  the  recognised  Medium  of  the  Electrical  Trades,  and  has  BY  FAR  THE  LARGEST  CIRCULATION 
of  any  Electrical  Industrial  Paper  in  Great  Britain. 


ELECTRICAL 

PARTNERS  and  PARTNERSHIPS 


can  be  obtained  through 


WHEATLEY  KIRK,  PRICE  &  GO. 

(Eiubliioed  1850). 

46,  Watling  Street,  London.  E.C.  4. 

16,  Albert  Square.  26,  CoUingwood  Street, 

Manchester.  Newcastle-on-Tyne. 


BY    DIRECTIOX"    OF    THE     DISPOSAL    BOARD. 
HIGHLY    IMPORTANT    SALE    BY    AUCTION 

(IF   THK 

Valuable  Buildings  with  the  Interior  Fittings, 

At    BICESTER    AERODROME,    OXFORDSHIRE 

(.within  two  miles  of  L.  i;  X.W.R.  iiml  G.W.R.  Main  Line  Stations). 

On  THtJRSDAY  &  FRIDAY,  JANUARY   12th  &  13th, 

Commencini;-  iit  1 1  o'clock  each  day  jirecisely. 

COMPRISING  two  lai-Re  Double  Aeroplane  Sheds,  170  ft. 
by  200  ft.  by  35  ft.,  built  in  hollow  terra  cotta  slab.s  w^ith 
brick  piers  and  timber  roofs,  covered  with  asbestos  .sheeting  on 
each  side  of  the  large  glazed  skyUghts,  each  fitted  with  doors, 
windows,  &c.  One  A.R.S.  Shed  of  similar  de.sign,  170  ft.  by 
100  ft.  by  45  ft.  Technical  Store,  120  ft.  by  30  ft.  by  10  ft.", 
built  in  4J  in.  ijrickwork  with  piers.  Sixty  other  buildings 
built  in  brick  and  breeze  slalis  of  various  dimensions,  includ- 
ing the  large  Regimental  Institute,  BaiTack  Blocks,  Bath 
Hou.ses.  Pig  Styes,  &c.  Heavy  iron  4  in.  Water  Main. 
The  large  Iron. Water  Tank,  approx.  32  ft.  by  28  ftt.  by  8  ft., 
as  fixed  on  steel  joists.  Two  70-h.p.  Vertical  Oil  Engines,  by 
Robey.  Two  open-type  prot.  Dynamos,  Main  Switch' Boards, 
&o.  The  fittings  include  a  large  quantity  of  roll-top  Baths, 
v^hite  eathenware  Lavatory  Basins,  Sinks,  Flushing  Cisterns, 
W.O.'s,  .and  a  number  of  mi.scellaneous  effects. 

Fiirtber  particulars  and  full   descriptive  catalogues  may  be 
obtained  from  the  auctifineers,  Messrs. 

BUCKELL,     BALI.ARD    &    PENNINOTON. 

8,  Cortimarket  Street,  Oxford. 
Square,  Bice.ster;  Tel.  11. 


Nat.  Tel.  122. 


And  at  Market 
81 2;^ 


To   El<-ctrici3ns,   Contractors,    Factors,    dc. 

THE     MART. 

119/t21.    NEWINGTON    CAUSEWAY,    LONDON.    S.E.I. 

Xhe  ASSEiXS  AUCTION^S  CO.,  LTD., 

arc  instructed  to  SELI,    BY    .XrcTKIX,   WrriKU'T    KF.SEnVF,, 

On    THURSDAY,  JANU.4RY   5th,   at    12.30   prompt, 

IS,.^()1I  VARIOUS  WOOD  BLOCKS,  I'.lectrie  Ships'  Lom-s,  Blowers, 
r/rillers,  Rmliatoi-s,  Toasters,  Footwarnier.  Sterilizer,  Uvronieter, 
Recording-  Voltmeters,  Jletera,  Fans,  SUCTION  CLEANER.  Fuse 
and  Switchboards,  Conduit  Fittings  ami  Tubing,  PLATING  VAT, 
IRONCLAD  SWITCHES  up  to  ,SO0  v..  Panels.  500  and  300  Watt 
Lamps,  Tape.  Telephones  various  Cable.  JIaanetos.  Outside  Lamps. 
ALABASTER,  SILK,  4:c.,  BO^\X  FITTINGS,  Fuse  Wire,  5,000 
Galvanised  Telephone  Brackets,  Electric  Shades,  Holders,  Switches, 
Reflectors,  Roses,  Morse  Tappers  and  Lamps,  Striplite,  i,  i  and 
2-h,p.  Motors,  various  voltagea,  &o. 

On  view  day  previous  and  niorninjr  of  sale.     Catalofrues  upon 
application.     'Phone:  Hop  38t;2.  8144 


BY    DIRECTION    OF    THE    DISPOSAL    BOARD. 


SALE     BY     AUCTION     IN     LOTS 
of 

PLANT,  MACHINERY,  ELECTRICAL  EQUIPMENT. 
OFFICE   FURNITURE,  &c., 

AtC.S.  DEPOT  1208.  QUEENS  DRIVE.  WALTON.  LIVERPOOL. 

C.S.  DEPOT  40,  BIRKENHEAD. 
EAST    AND    WEST     FLOAT     DOCK     ROAD.    BIRKENHEAD, 

H.M.  FACTORY,  ELLESMERE  PORT,  CHESHIRE,  and  at 

THE    PETROGRAD   WAREHOUSE    PORT  OF   M.ANCHESTER 

WAREHOUSES,    TRAFFORD    PARK,    MANCHESTER, 

On  JANUARY  9th  and   following   days,  at  1 1  a.m. 
precisely  each  day.         Including  — 

Q-|  HAMMERHEAD  Electric  Cranes,  complete  with 
fii-  motors,  by  Royce.  Two  four-spindle  Gridley  Auto- 
matics. 30  Roller  Dryers,  by  Bentley  &  .Jackson,  Ltd.  Six 
Boiler  Storage  Tanks,  Lancashire  Boiler  type,  30  ft.  x  7  ft. 
Three  M.S.  Filters,  pressure  and  vacuum,  by  Banks,  Oldbury. 
Vertical  Steam-driven  "  Edwards  "  Air  Pump.  Two  Pressure 
Gas  Producers,  capacity  10  tons  per  24  hours.  Enclosed  St«el 
Coal  Elevator.  Vertical  Steam  Engine,  7  in.  x  18  in.,  by 
Robey.  1.50-kW.  d.c.  250  volts  Steam-driven  Generating 
Sets,  by  J.  How'den.  Two  Duplex  Horizontal  Air  Pumps  and 
Jet  Condensers,  by  Pearn.  Five-throw  Hydrauhc  Pump. 
Hydraulic  Accumulator.  Hydraulic  Intensifier.  Six  3,000- 
h.p.  Diesel  Engines.  Electrically-driven  3-throw  Pump,  direct 
coupled  to  130  h.p.,  d.c,  500  volts  Electric  Motor.  Two  Elec- 
tric Hoists.  1  ton.  Two  530  h.p.  Diesel  Engines.  Sensitive 
Drilling  Machines.  Power  Hack  Saw.  Denbigh  Milling  Ma- 
chine. Three  Baling  Presses.  20  12i-in.  C^entre  Lathes. 
Single-phase  oil-immersed  Transformers.  25  Electric  Motors, 
a.c.  and  d.c,  from  5  to  400  h.p.,  twin  cylinder.  Dryer  Tip 
Wagons.  Rotor  Puiups.  Thread  Milling  Machines.  Vertical 
Fabric  Testing  Machines.  Cloth  Testing  Ma<-hine.  Acetylene 
Welding  Plant.  Motor  Regulators.  Reducing  Sets.  Pressure 
Gauges.  Galvanisf^d  Iron  Fresh  Water  Tanks.  Wireless 
Material.  30-in.  Band  Saw,  by  Haigh  &  Co..  Oldham.  Cir- 
cular Saw  Bench,  by  T.  &  R.  Lees,  Manchester.  24  Batteries 
for  Flame  Protectors,  without  Air  Bottles  and  Keys,  by 
Ruston,  Proctor  &  Co.,  Ltd.  Plane  Milling  Machine,  by 
Kendal  &  Gent  (new).  Copper-covered  Cable.  11  drams 
(new).  lYiction  Presses,  by  Taylor  &  Challen  (new).  Four 
tons  Steam  Hammer,  by  B.  X-  S.  Massey.  Two  Switch  Panels 
(new).  Generator  for  Diesel  Oil  Engine.  16  R<?ceiver  SpUning 
Machines,  by  Pratt  &  Witney.  Six  Generating  Sets,  by  Allen. 
Sons  &  Co.,"  Ltd.  Two  Phtvnix  Motors,  and  numerous  other 
effects.  Office  Furniture,  consisting  of  Collapsible  Table*, 
Lined  Top  Tables.  Stationery  Cupboiirds,  Card  Index 
Oiibinets.  118  Hardwood  Chairs,  11  Arm  Chairs,  28  Deal 
Forms,  Double  Desk.  5  ft.  x  5  ft.,  &c. 

Carder  of  Sale;  C.S.  Depot  1,'20S.  Walton,  January  9th,  1922. 
OS.  Depot  40,  Birkenhead,  January  10th  and  11th.  H.M. 
Factory,  EUesmere  Port,  January  12th.  I'oi t  of  Manchester. 
Warehouse,  TVafford  Park,  January  13th. 

On  view  January  3nd  and  following  days  from  0  till  4  each 
d.Ty. 

.\dmission  by  Catalogue  only,  price  Is  each. 

For  further  particulars  and  catalogues  apply  to  the 
Auctioneers.  Messrs. 

J.    HINDLE    &    SON,    F.A.I. , 
27.  London  Street.  Southport    (Tel.    280).    17a,    South    Castle 
Street,  Liverpool;  and  Duke  Street,  Formby.  8098 
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HILLIER,  PARKER,  MAY  &  ROWDEN, 

27,  Maddox  Street,  LONDON,  W. 


By  AUCTION,  at   the  Grand  Hotel,  Bboad  St.,   Bristol,  on 
THURSDAY,  JAN.   12th.  1922,  at  3  oclock. 

FREEHOLD   WITH   POSSESSION 

FACTORY   PREMISES, 

MIVART  STREET,  EASTVILLE,  BRISTOL. 

Ground  floor,  basement  and  two  upper  floors.  Frontage  to  Ml\ABT 
Street  about  209  ft.,  and  to  Cato  Street  about  113  ft.  Total, 
floor  area  about  42.I.NX)  sq.  ft.  together  with  buildinjr  suitable  for 
jraratfe  ;  large  yard  and  loading  dock. 


In  conjunction  with  Messrs.  ED.  T.  PARKER  &  CO..  St.  Stephen 
Street,  Bristol. 

Solicitors  :   Messrs.  Wells  &  Hind.  Fletcher  Gate.  Nottingham. 

Full  particulars  of  the  Auctioneers,  Me.ssrK. 

HILLIER.  PARKER,  MAY  &  ROWDEN, 

27,  Maddox  Street,  LONDON,  W. 

Telegrams:   "  Wnnputt.  Reg..  London."  HIH2 


R  \ni.\TOi;  TrK?;S,  ltd.,  ll-l,  (irrat  Dover  Street,  Boroiigli,  S.K. 


Metal  Platng  and  Depositing  Plant  and  Radiator  Tube 
Machinery. 

Comprising  .Vir  Compressors  and  Receivers,  111  PIXE  and  LEAD- 
LINED  PL4TING  A:  DEPOSITING  VATS,  38  Tube  Rolling 
-Machines.  Polishing  Heads,  Shafting,  Pulleys,  Belting,  Drilling 
Machines,  3i"  Centre  Lathe,  5  cwt,  Plattnrm  Weighing  Machine, 
Laboratory  Fittings,  one  .'lOO-AMP.,  4-V()LT  (JENERATING  SET, 
three  2,OI)0-AMP.,  H-VOLT  PLATING  DYN.VMOS,  three  2i>.H.P. 
SLOW-SPEED  ELECTRIC  JIOTORS.  eight  ELECTRIC  MOTORS, 
DC.  460  VOLTS  VERTICAL  HdlLER,  ACID-RESISTIN(; 
PUMPS.  &c.  Also  OFFI(-E  FCRNITURE.  including:  Safe  by 
Cooper,  Remington  and  Monarch  Typewriters,  Mahogany  and 
other  Writing  Tables  and  other  Miscellaneous  Items, 

LEOPOLD   FARMER   &  SONS 

will  SELL  the  above  by  AUCTION  early  in  .IANU.A.RY,  1!>22. 

Catalogues  of  the  Auctioneers,  411,  tiresham  Street,  Bank,  E.C.  2. 
and  Kilburn.  N.W.  K14o 


SITUATIONS     VACANT 

Latest  Time  for  receiving,  5  p.m.  Wednesday. 


If  letters  are  not  to  be  delivered  to  certain  firms  or  individuals 
(if  known),  instructions  to  that  effect  should  be  sent  to  the 
Manager  of  the  ELECTRICAL  REVIEW  who  will  do  his  best 
to  carry  out  such  nstructions  Letters  of  applicants  cannot 
'n  such  cases  be  returned  to  them  nor  can  the  names  of 
Advertisers  using  a  number  in  any  way  be  disclosed. 


Original  Testimonials  should  npvBr  be  sent. 


ASSOCIATED    MUNICIPAL    ELECTRICAL 
ENGINEERS. 

(URE.\T   BRITAIN  AND   IRELAND,) 


BOROUGH  OF  SWINDON. 
Appointment  ok  Electrical  and   Mechanical  E.vgineer. 

INTENDING  applicants  for  the  above  vacancy  -nho  are 
members  of  this  .A.s8ociation  are  requested  not  to  state  a 
.salary  less  than  that  provided  in  the  Schedule  of  Salaries 
agreed  between  the  Incorporated  Municipal  Electrical  Asso- 
ciation and  this  .\ssociation,  viz.,  £liO  per  annum. 

(Signed)  A.   NICHOLS  MOORE, 
.1.  E.  TAPPER, 

Hon.  Secretaries. 
I'.-.inlifi    ■Jiilh.    l^i-Jl  SKfll 


SEVLNOAKS  &  DISTRICT  ELECTRICITY   CO.,   LTD. 

Male  Clerk-Typist  Wanted. 

FOR  Btock-keeping,  costing,  and  records,  and  shorthand- 
typing. 
Good  opening  for  young  man  with  some  experience,  who  is 
energetic  and  keen,  and  has  capacity  for  expansion.  Must 
be  expert  shorthand-typist  No  "  duds  "  need  apply.  Salary 
to  commence,  about  i'.S  per  week,  according  to  qualifications. 
— Apply,  enclosing  photograph  and  references  to  G.  t\ 
Mounsdon.  resident  engineer  and  manager,  Electricity  Works, 
Sundridge,  Nr.  Sevenoaks.  8146 


SITUATIONS    VACANT —Continutd. 


BRITISH   GUIANA. 


TELEPHONE  Inspector  required  by  the  Government  of 
British  c;uiana  for  a  period  of  18  months,  with  possible 
permanency.  Salary  £350  per  annum.  Free  passages.  Can- 
didates, age  '25  to  35,  must  be  thoroughly  conversant  with 
magneto  and  common  battery  telephone  exchange  systems, 
and  subscribers  instruments,  and  have  had  good  experience 
in  overhead  cable  and  pole  line  construction  and  maintenance 
work. 

.^pply  at  once,  by  letter,  stating  age  and  experience,  and 
whether  married  or  single,  to  the  Crown  Agents  for  the 
Colonies,  4,  Millbank,  London,  S.W.I,  quoting  M/10857.  and 
mentioning  this  paper.  Sl'J'J 


BOROUGH    OF    HEYWOOD. 


electricity  Department. 


rpHE  Corporation  of  Heywood  invite  applications  for  the 
X  position  of  Manager  of  their  electricity  undertaking. 
Candidates  must  have  had  experience  in  electricity  under 
takings,  extra-high-tension  bulk  supply  plant,  and  e.h.t. 
mains,  and  have  a  sound  knowledge  of  the  commercial 
management  of  electricity  .supply  and  distribution  (nearly  the 
whole  of  the  supply  is  received  in  bulk  from  a  neighbouring 
local  authority)  and  will  be  required  to  take  the  .supervision 
III'  the  tramways,  which  are  worked  by  neighbouring  authori- 
ties under  agreement. 
.Applications,  endorsed  "  Maua.ger,"  stating  .salary  required, 
ind  qualifications,  accompanied  by  copies  of  two  recent 


testimonials,  mu.st   be  received   by  tht 
than  Saturday,  January  7th.  19'2'2. 
Bv   Order, 

GEO.  G. 

Town  Clerk's  Office, 
Heywood, 

December  '23rd,    lil21. 


undersigned   not  later 


BOUCHIER, 

Town   Clerk. 


ROYAL    AIR    FORCE. 


RECRUITS  for  the  following  trades  required  :— Power 
Station  Engineers.  Shift  Engineers,  Engine  Drivers  and 
1  lynamo  and  Switchboard  Attendants,  for  four  years'  sei-vice. 
.\ges  : — Ex-Service  men,  18  to  38  years;  civiUans,  18  to  28. 
Marriage  allowance  paid  to  maiTied  men  of  26  years  of  age 
iind  over. — For  particulars,  write  stating  age,  or  call,  Inspec- 
tor of  Recruiting,  R.A.F.,  4.  Henrietta  Street,  Covent-Garden, 
\V.C.2;  or  R.A.F.  Recruiting  Depot,  298,  Bath  Street, 
Glasgow.  7194 


PLUMBERJOINTER    WANTED. 


WANTED      temporarily,      a      capable     and      experienced 
Plumber-Jointer,    accustomed    to    e.h.t.    and  l.t.  paper- 
insulated  I.e.  cables  and  all-round  work. 
Standard  district  schedule  rate  of  wages. 
Apply,    stating    age    and    experience,    with  copies  of  testi- 
monials, to  Engineer  and  Manager,  Electricity  Offices,  Water 
Street,  Colne.  8134 

BRITISH  GUIANA. 


ASSISTANT  Telegraph  Engineer  required  by  the  Govern- 
ment of  British  CJuiana  for  three  years'  service  in  the 
Posts  and  Telegraphs  Department,  with  prospect  of  exten- 
sion. Salary  £450  per  annum,  rising  by  annual  increments 
of  £25  to  £500  per  annum,  payable  locally  in  dollars  at  a 
fixed  rate  of  4s.  2d.  to  the  dollar.  Free  passages.  Quarters 
not  provided. 

Candidates,  age  26-35,  preferably  single,  must  have  had  a 
good  technical  education,  be  thoroughly  qualified  telegraph 
and  telephone  engineers,  and  possess  a  practical  knowledge 
of  wireless  telegraphy  and  telephony. — Apply  at  once,  in 
writing,  giving  age  and  lirief  details  of  experience  to  the 
('rciwn  Agents  for  the  Colonies,  4,  Millbank,  ixmdon,  S.VN'.I, 
(luoting  M/B.G.   11354.  8125 

BOROUGH  OF  NELSON. 


THE  Nelson  Corporation  require  at  once  a  good  Charge 
Engineer.  Applicants  must  be  possessed  of  sound  tech- 
nical and  mechanical  knowledge,  and  thoroughly  experienced 
in  modern  power  station  practice,  e.h.t.  .3-phase  rotary  con- 
verters, and  d.c.  3-wire.  Preference  will  be  given  to  one 
accustomed  to  Brush  Ljungstrom  turbos. 
Salary  in  accordance  with  National  Joint  Board  Schedule. 
AppUcations  to  be  addressed  to  G.  F.  Nayler,  Electricity 
Works,   Nelson,  Lanes.  81.30 


December  30,  1921,] 


THE  ELECTRICAL  REVIEW  SUPPLEMENT. 


SITUATIONS     VACAfiT.—Conlinued. 


METROPOLITAN  BOROUOH  OI    HACKNIiV. 


APrOINTMENT   OF  GENERArj    CLERK,   ELBCTRICI'IY 

DEPARTMENT. 
rpilK  H(iniut;li  (!()iiMcil  ;iro  prcpiircd  to  n'ceivo  applications 
J.  lor  tlic  above-iiaiued  appoiiitinciit,  which,  under  tlir 
Council's  scale,  is  a  Class  5  position,  at  a  coniinencing  salary 
of  £182  per  annum,  with  two  annual  increments  of  iilo  ex- 
pedited in  order  to  bring  the  salary  up  to  not  less  than  Jt'l 
per  week. 

The  maximum  salary  of  the  class  is  .t'200  per  annum. 

The  salary  will  be  payable  monthly,  and  be  subject  to 
review  as  the  Board  of  Trade  index  figure  of  the  cost  of  livini; 
falls  below  llW  per  cent,  above  pre-war  level.  The  salary  is 
alfio  subject  to  a  percentage  deduction  in  accordance  with  the 
pi'ovisions  of  the  Council's  Superannuation  Act,  1908. 

Applicants  for  the  position  must  have  reached  the  age  of 
'21  years,  and  have  had  previous  experience  in  an  electricity 
undertaking  or  upon  analogous  work  with  a  manufacturing 
or  contracting  firm ;  be  quick  and  accurate  at  figures  (includ- 
ing elementary  mathematics) ;  and  possess  a  knowledge  of  tlie 
preparation  of  wages.  Experience  in  shorthand  and  type- 
writing will  he  considered  an  advantage. 

The  appointment  will  be  held  during  the  pleasure  of  the 
Council,  subject  to  one  month's  notice  on  either   side. 

The  per.son  appointed  will  be  required  to  pass  .satisfact  irily 
a  medical  examination  within  14  days  of  appointment,  and 
before  entering  upon  the  duties. 

.Applications  must  be  made  on  printed  forms,  to  be  obtained 
from  the  undersigned  on  receipt  of  a  stamped  addressed 
(foolscap)  envelope,  and  be  accompanied  by  copies  of  not 
more  than  three   recent   testimonials. 

.Applications  must  be  endorsed  "  General  Clerk,  Electricity 
Department,"  and  delivered  to  the  undersigned  not  later  than 
5  o'clock  p.m.  on  Monday,  .fanuary  16th,  19'2'2. 

Canvassing  members  of  the  Council,  directly  or  indirectly, 
is  strictly  prohibited,  and  will  be  deemed  a  disqualification. 


Town  Hall,  Hackney,  E.8. 
December  '2:3rd,  19'21. 


R.  H.  R.  TEE, 

Town  Clerk. 


8143 


CITY   OF  BRADFORD. 


TECHNICAL   COLLECiE. 

APPLICATIONS  are  invited  for  a  Lectureship  in  Electrical 
Engineering  in  the  College. 
A  salary  up  to  i'uoO  per  annum  will  be  paid  to  a  candidate 
of  suitable  qualifications  and  experience.  Candidates  must 
possess  a  first-class  Honours  degree  or  its  equivalent,  and  have 
special  qualifications  in  high-frequency,  high-tension,  and 
thennionic  work. 

Pull  particulars  of  the  appointment,  and  forms  of  applica- 
tion, may  be  obtained  from  the  Principal  of  the  College. 

Applications  to  be  returtied  so  as  to  reach  me  as  soon  as 
possiljle. 

N.  r,.  PLEMfNd,  T(.wn   Clerk. 
Town  Hall,  Bradford. 
December  '21st,   H12J.  8142 


Cheap  prepaid  Advertisements  are  inserted  un 
of  One  Penny  I'er  Word  (tmnimum  Is. I.  'ihree 
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DRAUGHTSMAN  wanted  to  take  control  of  tool  and  plant 
drawing  office.  Up-to-date  experience  of  jigs  and  tools 
for  production  of  electrical  motors  and  generators  of  medium 
and  large  sizes. — Apply  by  letter,  stating  experience,  age  and 
salary  required,  to  Metropolitan-Vickers  Electrical  Co.,  Ltd.. 
River  Don   Works,   Sbeflield.  8118 

DRAUGHTSMAN  for  electric  motor  control  apparatus.— 
Write  full  details  of  experience,  age,   and  salary.   Box 
1314,  Sells,  Fleet  Street,  E.C.4.  44(X) 

ELECTRICAL  Fitter  wanted,  thoroughly  qualified  and  ex 
perienced  in  installation  and  repairs  to  motors  and 
generators,  a.c.  and  d.c.,  up  to  250  h.p.  Practical  experience 
on  manufacture,  testing,  and  repairs  of  plant  essential.  Good 
at  bench  work.— 8128,  Electrical  Review,  4,  Ludgate  Hill, 
London. 


FOREMAN  wanted  by  firm  of  a.c.  motor  manufacturers, 
Leeds  district.  Must  tie  able  to  do  all  testing,  erecting, 
&c.  Only  men  who  liave  held  similar  posts  need  apply.' — 
State  salary,  references,  4382,  Electrical  Review,  4,  Ludgate 
Hill,  London. 


LONDON  Traveller  for  electric  tools  and  installation  work. 
— State  salary  required,  8136,  Electrical  Review,  4,  Lud- 
gate Hill,  London. 


REPRESENTATIVE  required  (London),  by  a  leading 
nianufa<;turer  of  electric  incandescent  lamps.  Salary  and 
expenses  only. — All  applications,  which  will  be  treated  in  con- 
fidence, must  state  age,  experience,  and  salary  required,  8150, 
Electrical  Review,  4,  Tjudgate  Hill.  Lomlon 


SITUATIONS     VAC  ANT. —Continued. 


8.\LES  Engineer  wanted,  to  folio"-  up  tender  for  dvnf-^"". 
niotfjrs,  &c.,  d.c.  and  a.c;  MaDchester  district. — State 
fully  experience,  age  and  wages  expected,  814 <,  iLlectrical 
Review,  4,  Tiudgate  Hill,  I<<jndon. 


WANTED  for  electrical  repair  works  in  South  \  >  ales,  com- 
petent Shop  Foreman.  Must  have  expert  knowledge 
of  a.c.  and  d.c.  windings;  al.so  mechanical  work.  Able  to 
control  rnen. — State  experience  and  salary  required,  4374,  Elec- 
trical Review,  4,  Ludgate  Hill,  London. 

W. ANTED,  Experienced  Man  to  repair  and  testd.c.  meters 
for  supply  company  in  London  area.  Required  to  read 
meters  at  quarter  ends  and  assist  with  slot  meter  collection. 
Hours.  41  iier  week. — .Applicants  please  give  previous  experi- 
ence and  wages  required,  4400.  Electrical  Review,  4.  Ludgate 
llill.  London. 


SITUATIONS     WANTED. 


Cheap  prepaid  Advertisements  are  inserted  under  this  heading  at  the  rate 
ot  One  Penny  Per  Word  (minimum  Is.j.  'lliree  Consecutive  Insertions  for 
the  price  of  two,  if  ordered  and  prepaid  with  flrst  inser'ion. 

Box  Number  and  Electrical  Rkview  address  count  as  seven  words* 

A  .A. — Capable  Engineer  and  Commercial  Man  (34),  requires 
post  with  supply  undertaking,  consultants,  or  com- 
mercial engineers.  Experienced  in  power  etation,  transmifl- 
sion  (e.h.t.),  hghting,  power,  tramways,  drawing  office,  and 
administration  at  home  and  abroad ;  also  country  house  and 
factory  plants;  good  correspondent  and  draughtsman;  fluent 
Portuguese. — 4354,  Electrical  Review,  4,  Ludgate  Hill, 
London. 


A  CAPABLE  Electrician  (young  and  energetic)  requires 
post  as  Foreman.  Experienced  in  lift  erection  and 
wiring  for  all  controls;  lighting  and  power  in  all  its  branches; 
estimating;  good  organiser;  excellent  references. — 1412,  Elec- 
trical Review,  4,  Ludgate  Hill,  London. 

A  GOOD  industrious  worker  seeks  Subordinate  or  Charge 
position ;  experienced  in  lighting,  power,  private  plants, 
domestic  appliances,  with  electrical  machine  repairs. — 4405, 
Electrical  Review,  4,  Ludgate  Hill,  London. 


AD'VERTISER  seeks  situation  in  any  of  the  following  capa- 
cities :  d.c.  dynamo  and  motor  deeign,  assembling, 
armature  and  transformer  winding,  transformer  erection. — 
H.,  14,  Montague  Road.  Wimbledon.  4364 

ADVERTISER  (38J,  over  '20  years'  experience  public  supply 
undertakings,  shift  charge  engineer,  &c.,  experience 
with  turbines,  H.S.  steam,  gas  and  Diesel  engines,  a.c.  and 
d.c.  systems,  repairs  and  maintenance,  seeks  change ;  country 
house,  works  power  plant,  or  public  supply. — W.,  7,  Cam- 
bridge Road,  Horsham.  4345 

ADVERTISER  seeks  engagement  as  Supervisor  or  Fore- 
man Electrician.  Thoroughly  competent  in  laying  out, 
supervising,  all  lighting,  telephone,  and  power  installatiouii. 
Life  experience.--4415.  Electrical  Review,  4,  Ludgate  Hill. 
London. 

APPARATUS  Draughtsman,  Chief  Electrical,  is  open  for 
re-engagement  at  new  year.  Speciality,  design  of  tele- 
phone or  kindred  apparatus.  Sound  production  experience, 
including  the  design  of  press  tools  and  jigs,  &c.  Sound  tech- 
nical experience.  Plonours  City  and  Guilds  of  London  tele- 
phony and  higher  mathematics. — 1384,  Electrical  Review,  4, 
Ludgate  Hill,  London. 

CABLE  Jointer  (42),  non  plumb.,  seeks  situation.    22  years' 
experience,  lead  and   bitumen  mains,  services,  testing, 
and  meters.    Best  references.— French,  11.   Heron  Road.  St. 

Margaret's,  Middlesex.  4833 


CLERK  (30),  consumers'  accounts,  ledgers,  meter  and  unit 
registers,  wages,  invoices,  wiring  accounts.    Showroom 
experience. — 4332,  Electrical  Review,  4.  Ludgate  HUl,  London. 

CHARGE    Hand;    lighting,    heating,    telephones,    motors, 
plant  and  battery  erection.— W.   Bright,  29,  Gloucester 
Road,  Cirencester.  Glos.  4391 

ELECTRIO  Welder's   Grinder;  used     to    surface    welded 
tram  rails.— 4315,  Electrical  Review,  4,  Ludgate  Hill, 
London^ 

ELECTRICAL  Fitter  wants  job  on  maintenance  of  factory 
installation    or    with    contractor.    Good    estimator    and 
charge  hand.— G.,  171.  Malmesbury  Road.  Bow.E.S^ 4331 

ELECTRICAL  Engineer  ('23),  A.C.G.I.  Three  years'  techni- 
cal collage  (Finsbury),  desires  start  at  anything.  Ex- 
perience chief  consideration. — 4317,  Electrical  Review,  4,  Lud- 
gate Hill,  Tiondv^n. 

EliECTRICIAN  (■2*5),  single,  would  Uke  position  on  elec- 
tricity supply;  pre-war  experience  of  supply  company, 
knowledge  of  a.c,  d.c.  mains,  wirings,  i-c.  and  conversant 
with  I.E.E.  rules  and  regulations.— 4363,  Electrical  Review, 
4,  Ludgate  Hill,  London. 
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SITUATIONS    V/ ANTED.— Continued. 


ELECTRICLAN.  12  years'  experience  in  installation  and 
maintenance;  good  n^echanic;  distance  no  object;  dis- 
encaeed.— "A.."  74,  Westville  Road,  Shenherd's  Bush  W.1-2. 
__^__^ 4395 

ELECTEICIAX ;  experienced  and  reliable ;  good  references. 
— H.  B..  AT,  Sutton  Street,  Chelsea.  4403 

ENERGETIC  man  (married),  with  good  connection  with 
motor  engineers  and  contractors,  wants  position  with 
manufai'turers  as  Traveller,  or  Indoor  Position ;  quick  at 
ti^iures. — 1413.  Electrical  Review,   4,  Ludgate  Hill,  London. 

FIRST-Clas»  Armature   Winder   (23),   requires  fiituttion,   S 
years'   experience    (with  leading   firm),   excellent   testi- 
monials.— 4328,  Electrical  Review,  4,  Ludgate  Hill,  London. 

GENERAL  Electrician,  experienced  in   both  a.c.   and   d.c. 
work.    Complete    country    house    lighting. — 4389,    Elec- 
trical Review,  4,  Ludgate  Hill,  London. 

JOINTER-Plumber.  services  or  charge  outside  work.    Test- 
ing and  faults. — 4409,  Electrical  Review,  4,  Ludgate  Hill, 
London. 

LINESMAN,  fully  experienced  in  e.h.t.,  overhead  construc- 
tion work,  desires  work  at  once.  Able  to  erect  and  take 
charge:  good  references.— 4373,  Electrical  Review,  4,  Ludgate 
Hill,  London. 


WIREMAN.    quick,   reliable;   all   systems,   accurate  esti- 
mator;  18  years'  experience;   disengaged. — 4311,  Elec- 
trical Review,  4,  Ludgate  Hill,  London. 

IREMAN  or  Charge  Hand;  good  references.— H.  Payne, 
.56,  Crowndale  Road,  St.  Pancras.  4386 


w 


WIREMAN-Electrician,  23  years'  experience,  and  boy  (15) 
want  work,  anywhere. — Jones,  32,  Ilminster  Gardens, 
Clapham  Junction.  4359 

WIREMAN.  good  and  quick;  power,  Kght  and  'phones  (pre- 
war), town  or  country.— Wireman,  23,  Chatham  Street. 
Battersea. -  ■        '  ■ 4393 

WIREMAN     (disengaged)    wants    Job;    lighting,    motors, 
casing,  barrel.— E.,  19.5,  Blackstock  Road.  4407 

MINISTRY     OF     LABOUR. 

The  rrrvpriettirs  of  the  Electrical  Review  hnve  placed  this  space  at  the 
•<ispos;il  of  the  District  Director.  Minlslrv  o[  L.ibour.  3  and  i.  Clement's  Inn, 
Strand.  W.C.  1.  lo  whom  all  replies  should  be  addressed,  quoting  number  of 
advertisement,    the  date  on  which   it  appeared,  and    the  name   of  this  paper. 


DRAUGHTSMAN  Designer.  Age  22,  single.  Two  years' 
assistant  draughtsman,  1  year  draughtsman.  2  years  chief 
draughtsman;  Royal  j\ir  Force  1  year  11  months  as  draughts- 
man-designer; electrical  engineer  student  at  Regent  Street 
Poly.;  pood  practical  law  knowledge;  good  all-round  draughts- 
man-designer, electrical  and  wirele.ss.     (4066/21) 

ELECTRICAL  Engineer.  Age  24,  married.  Knowledge  of 
French.  Experience  as  railway  engineer,  supervising, 
accumulators  on  charge.  Own  business  general  electrical  engi- 
neer. Inspector  and  repairing  vehicles,  batteries.  Qualified 
wireless  lecturer.  CD.  wire  system,  e.h.t.,  3-phase  working, 
dynamos  and  motors.     (4688/21) 

ELECTRICAL  Engineer.  Major,  age  35,  single,  A.M.I.E.E. 
Ten  years  as  assistant  engineer  steam-driven  plant; 
3-wire,  d.c. ;  18  months  as  chief  electrical  engineer  i/c  steam- 
driven  plant;  750  kW,  3-phafie.  a.c,  3.000  volts  d.c.  plant;  sub- 
stations; rotary  converters;  overhead  transmission;  all  light- 
ing and  power  equipment  for  workshops  and  camps;  thorough 
knowledge  electrical  supply  work.     (98947) 

ELECTRICAL  Engineer.  Captain,  age  38,  married, 
.^.M.I.E.E. ;  fully  trained  in  operating  side  of  electric 
power  supply;  large  modern  stations,  a.c.  and  d.c.  ;expert 
knowledge  of  application  of  electricity  to  industrial  operation ; 
lighting,  power  and  heating;  good  conmiercial  experience; 
control  of  labour;  conversant  with  American  electrical  works; 
good  knowledge  chemistry.     (9.5004) 

ELECTRICAL  and  Mechanic.)  Engineer.  Lieut.,  ag«  42, 
married;  A.M.I.E.E.  and  A.M.I.C.E. ;  4  years'  appren- 
ticeship loco,  works;  8  years'  experience  erecting  engineer 
i/c  of  erection  of  sub-stations  for  electric  underground  rail- 
ways; also  i/c  of  various  other  plants  at  gas  works;  5  years' 
resident  engineer;  160  h.p.  gas  engines,  320  h.p.  Diesel  engine; 
alternators,  switchboard,  outside  wiring,  and  h.p.  pumps. 

(3499/21) 

ELECTRICAL  and  Internal  Combustion  Engineer.  Lieut., 
.\ge  3S,  married ;  4  ye^ars'  apprenticeship  dynamo  and 
rnotor  construction;  K>  yenrs'  electrical  and  general  engineer- 
mg;  3  years  at  sea  m  charge  of  electrical  plant;  aero  engine 
repair  specialist;  ground  engineer's  certificate,  .\ii  Ministry; 
rotary   and  air-cooled  engines.      (4923) 

ELECTRICAL  and  Mechanical  Engineer.  Captain,  age  99, 
single;  A.M.I.E.E.;  4  years  assistant  engineer;  ex- 
perience electrical  power  supply,  distribution,  &c. ;  cable  lay- 
ing l.t..  fat.  and  h.h.t. ;  underground  cotton  and  lugar 
machinery;  hydro-electric  plant  (small).    (6657/21) 


SITUATIONS    WANTED.— ConH/med. 


ELECTRICAL  Engineer.  Age  34,  widower.  Lieut.  German 
and  French ;  3  years'  apprenticeship ;  9  years  at  St.  Pan- 
cras Borough  Council  as  charge  shift  engineer;  assistant  engi- 
neer to  Westminister  Electrical  Supply  Corporation ;  in  all,  20 
vears'  experience  in  running  and  erection  of  large  planti. 
"(1236/21) 

ELECTRICAL  Engineer.  Age  33,  married.  2nd  Lieut. 
A.M.I.C.E.,  A.M.I.E.E.;  fluent  French.  Portuguese  and 
Danish;  3  years  as  pupil  to  Cable  Co..  going  through  all 
shops;  5  years'  experience  as  outside  superintendent  cables 
and  overhead  work;  10  months'  experience  erection  of 
machinery  and  construction  of  works,  and  starting  production 
of  light  railway  tracks.     (97016) 

TRAINING  Vacancy  required  in  Electrical  Engineering. 
Age  25.  C.S.M.  Had  12  months'  training  Sterling  Tele- 
phone &  Elec.  Co.,  and  four  months'  theoretical  training 
Science    School.    Dublin.     Desires    to    complete.     (70*03) 


FOR    SALE. 

AdTcrtliomcDtl  are  Iniertod  under  thii  headins  at  14i.  per  laob. 


THIS   WEEK'S   PHOENIX    BARGAINS. 


TWO  200-h.p.,  500-voU,  220  r.p.m.,  compound- wound, 
2-bearing  Motors,  £350  each. 

Four  350-h.p.,  500/550-volt,  575  r.p.ui.,  3-phase,  50-cycIe, 
slip-ring  Motors,  ±8(0  each. 

Two  (iO-h.p..  .500-volt,  4.50  r.p.m.,  enclosed  shunt-wound 
Motors,  by  Dick,  Kerr  &  Co.,  £160  each. 

Two  35/40-h.p.,  500-volt,  50-cvcle,  3-phase,  slip-ring  Motors, 
b\-  Sandycroft,  1917,  £%  each. 

One  90-h.p.,  500-volt,  50-cycle,  3-phase,  .575  r.n.m..  slip-ring 
Motor  by  Bruce   Peebles  &  Co.,  £220. 

Three  •50-h.n.,  220-volt,  4.50  r.p.m.,  shunt-wound  Motors, 
£160  each. 

One  140-kW,  220-volt.  Belliss-Westinghouse  Steam  Set, 
£800. 

Two  2lKt-kW.  220-volt,  AUen-Westinghouse  Steam  Sets,  new 
1015,  £1.100  each. 

One  1,000-kW.  6,600-volt,  Turbo-Alternator,  with  Surface 
Condensing  Plant,  £3,500. 

One  150-kW,  ,5I.HI-v()lt,  Belliss  Steam  Set,   £800. 

One  200-kW.  .5tX)-volt,  Belliss  Steam  Set,  £1.000. 

Many  other  bargains.     Now  is  the  time  to  buy. 

The  Phoenix  Electrical  Co.,  Ltd.,  32-36,  Brooiuielan-. 
Glasgow.  8145 

SPECIAL    PLANT— UNIQUE  OPPORTUNITY. 
Excellent  Condition. 

2.50-kW   CONVKRTKII. 

nCA-kW    La   Cour    Converter,   6,000/6,ai0    volts,   5U-cyclcs, 
/i(J\J  3-phase,  to  500  volts  d.c,   shunt. 

500-kW  D.C.   Motok-Generator. 
500  kW  Crompton  Set,   practically  new,  on  combined  bed- 
plate. 2:30/240  volts,  460/470,  complete  with  starters  for  starl- 
ing either  side. 

450-kW  D.C.  Steam  Set. 
450  kW   Belli.ss-Crompton,  440  volts,   d.c,   .shunt.  I'M   lbs. 
pressure. 

100  H.P.  D.C.  Motor. 
100  h.p.   Mather   &  Piatt,   460  volt,   shunt,   390  revs.,  com- 
plete with  pulley,  rails  and  .starter. 

BRITISH  CENTRAL  ELECTRICAL  CO.,  LTD  , 

6  and  8,  Rosebery  .\ venue,  E.C.I. 

Telegrams:    "  Briticent,    London."        Thoni^  :    Holborn   .5848. 

8154 


FOR    SALE. 


rverv-KW  Generating  Set,  Browett,  triple  Engine,  coupled 
I  0\J  to  Lancashire  dynamo,  600/550  volts,  d.c,  320  r.p.m. 
18,000  lb.  Surface  Condenser  and  Pumpe.  by  Mirrlees,  Watson 
and  Co.,  all  ex  Corporation  station,  and  ip  first-class  con- 
dition. A  bargain.  Apply— 
R.  WiLiER,  2,  Oswald  Street,  Glasgow.  S029 


H.P. 

FOR 

SALE. 

No. 

R.P.M. 

VOLTS. 

1 

100 

480 

110  d.o. 

2 

55 

670 

no  d  c 

6 

40 

520 

no  d.c. 

5 

30 

850 

no  d.c. 

S 

24 

810 

no  d.c. 

1 

15 

940 

no  d.c. 

All  above  motors  are  shunt  wound,  open  protected  type, 
with  end  shield  bearings,  complete  with  open  type  starting 
switches  with  no-volt  release,  shunt  rbeoatata,  and  overload 
circuit-breaker*.— Twaedales  b  Smallay  (1920),  Ltd..  Oactleton, 
near  ManchMter.  7971 


December  30,  1921.] 


THE  ELECTRICAL  REVIEW  SUPPLEMENT. 


FOR    SALE. — Continued. 


MOTORS  FOR  SALE.     (Extract.) 


Complete  List  Sent  upon  Request. 

(Comprising   Steam,   Diesel   and  Gas  Sets,  Turbines,  Motors,  tc.) 

New  and  Second-hand  la  Go«d  Condition. 


A.C.  MOTORS, 
Ref.  No.       Make.  H.P. 

306     Lahmeyer         450 
820     Clayton  40 

808     Westing-house    60  (2  of) 
854     Metro. -Vickers   10 
854     Mather  &  Piatt  10  (2  of) 
854  Do.  10  (2  of) 

854  Metro.-Vickers  15 

854  Mather  &  Piatt  20  (2  of) 

854  Bruce  Peebles     20 

854  Mather  4:  Piatt  25  (2  of) 


Three-Phase. 
Volts.       Cycles.    Revs, 

50         230 

50 


864 
864 
864 
872 
617 
1012 
210 
804 
924 
917 
917 
917 
917 
840 
840 


Metro.-Vickers  30 


40 
40 
20 
40  (2  of) 


Do. 
Bruce  Peebles 
Westinghouse 

Do. 
Brush  Elec. 
Westinghouse     50  (6  of) 
Bruce  Peebles  207 
Lanes. Dyn'mo  500 
Crompton  25 

Lanes.  Dynamo  90 
Harland  100 

Gr'nw'd.BatleylDO 
MaTor&C'lsoiisOO 
Crompton  300 


210 
400 
400 
400 
400 
400 

400 
400 
400 
400 

400 
400 

403 
440 
440 
440 
440 
440 
440 
600 
600 
500 
600 
500 
500 


50 
50 
50 

60 
50 
60 
60 

60 
60 

50 
60 
60 
40 
26 
27 
60 


26 
26 
50 
60 


D.C.    MOTORS. 


808 
100.S 
480 
910 
910 
679 
616 
915 
915 
944 
1021 
1021 
910 
307 
910 
910 
910 
910 


I.        Make. 
Rees-Rotmbo 
G.E.C. 
Dick,  Kerr 
G.E.C. 
B.T.H. 
Siemens 
Westinghouse 
Mather  &  Piatt 
G.E.C. 

Lanes.  Dynamo 
G.E.C. 
B.T.H. 

Lanes.  Dynamo 
Mather  &  Piatt 

Do. 
Crompton 
Union  Electric 
G.E.C. 

Mather  &  Piatt 
Westinghouse 
B.T.H. 


H.P. 

19 

25 

40 

40 

64 

12i 

50  (2  of) 

56 

50 

75 

50 

16 
110 
100 
155 
100 

85 

40 

50 

60  (2  of) 

80 


VoltB. 

220 

220 

220 

220 

220 

250 

400 

400 

440 

440 

460 

460 

460 

460 

460 

460/500 

500 

600 

600 

500 

600 


360 
480 
725 
725 
970/725 

725 
725 
725 
725/190 

726 
725 

726 
736 
710 
580 
476 
314 
1450 
750 
725 
725 
720 
750 
675 


Revs. 

1350/1580 
2000 

640 

450 

335 

405 

600 

700 

370 
1500 

720 

490/1360 

650 

390 

380 

600/650 
1000 

836 

275 

600 

600 


Type. 
S.R. 

s.c. 
S.R. 

S.C. 

s.c. 

s.c,  hk- 

geared. 

S.(^. 

S.C. 

S.R. 
S.C,  bk- 
geared. 

S.C. 

S.C. 

S.R. 

S.R. 

S.C. 

S.R. 

S.C.I 

S.R. 

S.R. 

S.R. 

S.R. 

S.C 

S.R. 

S.R. 

S.R. 


Typ«.; 

s. 
c 
s. 
s. 
c 
c. 
s. 
s. 


BRITISH  CENTRAL   ELECTRICAL   CO.,   LTD., 

6  &  8,  Rosebery  Avenue,  London,  E.G.  1.  81. "i.") 

'Phone.  :  Holborn  5848.       'Grams  :  "  Briticent,  Holborn,  London." 

THIS  WEEK'S  B.\RG.\LNS. 
MOTOR   GENERATORS   FROM  3  TO  30  kW. 


VERY    Low  Priees. — Lila.sgovv  Eleetncal    Kiigiueeriug    Co., 
Ltd.,  45-47,  Pitt  Street,  Glasgow.     Stock  list  of  motors 
and  accessories  post  free.  7648 

MOTORS— REDUCED   PRICES. 

75-h.p.,  3-phase,  415  volts,  50  cycles,   675  r.p.m.,  slip  riuj;. 
2^h.p.,  3-phase,  440  volts,  50  cycles,  7'JU  r.p.m  ,  squirrel  cage. 
40-h.p.,   d.c,  440  volts,  850  r.p.m. 
15-h.p.,  d.c,  440  volts,  930  r.p.m. 

12-h.p.,  d.c,  440  volts,  300/900  r.p.m.,  with  Brookhirst  panel. 
5-h.p.,  d.c,  '220  volts,  600  r.p.m.,  with  Brookhirst  panel. 
7J-h.p.,  d.c,  '220  volts,  750  r.p.m. 
5-h.p.,  d.c,  '200  volts.  L400  r.p.m. 
3-h.p.,  d.c,  '230  volts,  1,500  r.p.m.,  totally  enclosed. 
'2J-b.p.,  d.c,  2^>i  volts.  L'280  -.p.m.  6'254 

Hirst,  Ibbetson  &  Tavi.oh,  37.  \\'ater  Street.  Manchesiter. 

NEW    MOTORS.       SPECIAL    PRICES. 

MAKER'S  Guarantee — stock  replaced  as  sold. 

Squirrel  Cage.  Slip  Rinc. 

1.  2.  3  and  4  h.p.  Single    5,  6.  7i.  10  and  15  h.p. 

950  and  1.440  r.p.m.         Phase.      950  and  1.440  r.p.m. 
1,  3i,  5.  6.  7i  &  10  h.p.  Three  3i.  5.  6}.  7J.  10  and  15  h.p. 
750  and  1,440  r.p.m.        Phase.      750.  950  and  1,440  r.p.m. 

Several  good  S.H.  Motors  at  attractive  prices.  6126 

Electrical  Installations,  Ltd.,  27,  Martin  Lane.  E.C.4. 


FOR    SALE.— Continued. 


THE   WELL-KNOWN   "  CONZ." 


Single  Phase  and  D.C.  Motors. 

IN  STOCK.     NEW.— With  a  full  guaranty*. 
And  pricei  are  right. 


Single  Phase,  Squirrel  Cage.  60  Cycles. 
J  h.p,  220  V,  1,500  r.p.m. 
1  h.p.,  110  V,  1,500  r.p.m. 
1  h.p.,  '220  V,  1,500  r.p.m. 
'220  V,  1,500  r.p.m. 
400  V,  1,500  r.p.m. 
400-470  V,  1,500  r.p.m. 

Single  Phase.  Slip  Ri.no,  btj  Ctcles 
400-470  V,  1,500  r.p.m. 
400-470  V,  1,500  r.p.m. 

Direct  Clkkknt. 
200  Volts.  400-470  Volts. 

h.p.,  1,500  r.p.m.  2    h.p.,  1,700  r.p.m. 

1,700  r.p.m.  '2    h.p. 

1,300  r.p.m.  •2i  h.p. 

1,500  r.p.m.  3-  h.p. 

1,700  r.p.m.  3    h.p. 

1.300  r.p.m.  4    h.p. 


h.p 

2  h.p., 

3  h.p., 

3  h.p., 

4  h  p. 


h.p. 

h.p. 

h.p 
li  h.p. 
li  h.p. 


1,400  r.p.m. 
1,700  r.p.m. 
1,600  r.p.m. 
1,300  r.p.m. 
1,200  r.p.m. 


5J  h.p.,  1,500  r.p.m. 


2    h.p.,  1,700  r.p.m. 

2    h.p.,  1,400  r.p.m.  766-2 

The  Renshaw  Engineering  Works,  Ltd.,  Mitcham.  Surrey. 

SeOkW  ROTARY   CONVERTER,  460=580  VOLTS,   D.C. 


ONE  500-kW  Westinghouse  Self -synchronising,  6-ring  com- 
pound interpole,  50  cycles,  complete  with  transformer; 
also  h.p.  and  l.p.  switchgear,  modern  machine;  condition  as 
new.     Immediate  delivery.     Low  price  to  clear. 

One  '200-h.p.  Motor  by  Messrs.   Vickers.  Ltd.,  440  volts.  485 
r.p.m..  compound  interpole.    open   type,    with  starting  gear; 
new  condition. 
Three  500-kW'  Transformers,    10,750/415   volts,   3-phase.   50 

One  600-kVA    Westinghouse  Transformer,    6,600/440   volts, 

three-phase,  50  cycles;  brand  new. 

One  50  kW.  oil-cooled  .Johnson  &  Phillips  Transformer,  400/ 
110  volts.  3-phaee.  '25  cycles. 

Dynamos  and  Motors,  various  sizes,  110,  220  and  440  volts, 
both  a.c.  ajid  d.c* 

Midland  Counties  Electrical  Engineering  Co.,  Ltd., 

136,  Sandon  Road    Birmingham. 

Telegrams  :  Rheostat,  Birmingham.  7979 

DYNAMOS. 

SIX  3J  kW.  110  volt,  compound.  1,430  revs.,  by  G.E.C; 
new,  with  shunt  regulators;  f'28  each.  17  kW.  110  volt, 
compound,  510  revs.,  bv  Holmes.  3-bearing.  complete,  as  new, 
£115. 

Midland    Counties   Electrical   Engineering  Co.,    Ltd.. 
136,  Sandon  Road.  Birmingham 
Telegrams  :    Rheostat.    Birmingham.  7980 

MOTORS.   PETROLELECTRIC  SETS,   DRILLS,  &c. 


ELECTRIC  Klaxons  for  factory  and  Fire  Hooter.s,  with  '21  Hl- 
volt  Transformer,  £6  10s. 

Small  Alternators,  f  kW  to  2  kW,  100  to  .5ai  cycles. 

Witton-Kramer  Motors,  .50  periods,  '2'30/'240  volts  r.p  .  on 
small  whet-led  trolley.  Compk'te  with  Hex,  shaft  for  grin.l- 
ing  or  drilling,  £9. 

5-h.p.  ventilated  a.c.  Motor.^^,  with  .'^  in.  pulley.  £10. 

W  ilson-Wi.lf  double-ended  Electric  ('.pinder,  1  h.p.  •2'20  volt 
a.c.  Motor  on  heavy  pedestal,  fitted  two  emery  wheels 
and  twist  drill  grinder,  motor  totally  enclosed,  wheels 
shrouded. 

Rotax  d.c.  200/2'20  volt  Motors,  i  and  1-6  h.p.,  totally  en- 
closed ball  bearings.  4-speed  pulley,  £o  10s. 

Lyon  A.-  Wrench  Petrol  Electric  Sets,  IJ  kW,  ,50  volts  and 
•200  volts.  £40.     Switchboards,  £o. 

Proof  Tape,  1   in.  wide.  Is.  per  lb. 

100  amp.  n.  it  S.  Distributor  Fuse  Handle.s,  Tubular  Hand- 
grip,   ISs.    dozen. 

Inspection  Handlamps,  to  Admiralty  specification.  AH  nietal 
body,  with  switch  and  '2-vnlt  accumnl.itor.  6/8  hours'  con- 
tinual light.  '25!?. 

Hand  Electric  Drills,  weight  14  lb.,  d.c.  only,  •2lX)/'250  volts 
capacity  up  to  i  in.  clearance.  .£7.  Bench  type,  weightt 
It'iO  lbs"  capacity,   i   in.   clearance.   £.15. 

7,000  F.li  (trie  Heating  Tnits.  14  amps,  and  3  amps,  nicbroiiie 
and  mica   llat  nietal  clad,  T'2s.  dozen. 

Cell  Milking  Dvnamos,  10  amns.,  0/15  volts.  £8  10s.  Switch- 
board for  ditto.  £1  10s. 

Mahogany  Boxes  for  106  volt  Dry  BaUeries.  six  plug 
sockets,  2  wander  plugs  for  h.t.  wireless  or  nortablo  testing, 
5s. 

3  Valve  Amplifiers,  £5. 

Jointless  Rubber  Gloves,  leather  palms.   Lis.   pair 

LESLIE  DIXON  &  OO.   (Dcpt.   E.). 
9,  Colonial  Avenue,  Minories,  B.l. 
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FOR    SALE.— Continued. 


ELECTRIC   MOTORS  AT   CUT   PRICES. 
All  .Machines  Guaranteed. 


ONLY  best  makes.    Many  new,  thoroughly  overhauled  and 
test<'d  before  despatched. 

Two-phase,  50  Periods,  2CX)  Volts  (4-wmE). 
One  10  h.p.,  1440  r.p.m.,  squirrel  cage. 
One  15  h.p.,  710  r.p.m..  squirrel  cage. 
One  16  h.p.,  715  r.p.m.,  shp  ring. 
One  '20  h.p.,  720  r.p.m.,  shp  ring. 
One  40  h.p.,  790  r.p.m.,  shp  ring. 

Three-phase,  25  Periods,  400/440  Volts. 
Eight  7i  h.p.,  1,440  r.p.m.,  squirrel  cage. 

Three-ph.ase,  40  Periods,  400/440  Volts. 
One  44  h.p.,  760  r.p.m.,  slip  ring. 
Two  72  h.p.,  760  r.p.m.,  shp  ring. 
One  88  h.p.,  580  r.p.m.,  shp  ring. 

Three-ph.ise,  50  Periods,  400/440  Volts. 
Eighteen  4  h.p.,  1,440  r.p.m.,  squirrel  cage. 
Thirteen  6  h.p.,  1,460  r.p.m.,  squirrel  cage. 
Twelve  7i  h.p.,  1,440  r.p.m.,  slip  ring. 
One  7i  h.p..  I.4;:i5  r.p.m.,  squirrel  cage. 
Two  60  h.p.,  930  r.p.m.,  slip  ring. 
We  always  hold  a   lajge  stock  of  machines,   both  squirrel 

cage  and  slip  ring,  ranging  from  1  h.p.  to  97  h.p. 
One  100  h.p.,  480  r.p.m.,  squirrel  cage.  3  bearings. 
One  130  h.p.,  242  r.p.m.,  slip  ring,  3  hearings. 
One  2.T<)  h.p.,  365  r.p.m.,  slip  ring,  3  bearings. 

Three-ph.ase,  50  Periods,  500/550  Volts. 
One  55  h.p.,  950  r.p.m.,  shp  ring. 
Two  90  h.p.,  950  r.p.m.,  shp  ring. 
One  110  h.p.,  720  r.p.m.,  slip  ring. 

Three-ph.ase,  50  Pekiods,  3,000/3,300  Volts. 
One  .300  h.p.,  320  r.p.m.,  shp  ring. 

Direct  Curre.nt,  220/240  Volts. 
One  9  h.p.,  4.50  r.p.m.,  shunt  wound.  • 

One  16  h.p.,  1,440/1,650  r.p.m.,  shunt  wound. 
One  18.3  h.p.,  1,4.50  revs.,  shunt  wound. 
One  29  h.p.,  620  revs.,  compound  wound,  P.V. 
One  31  h.p.,  780  revs.,  shunt  wound,  protected. 
One  35  h.p.,  300/720  revs.,  shunt  wound,  protected. 
One  45  h.p.,  650  revs.,  shunt  wound,  semi-enclosed. 
One  45  h.p.,  8.50  revs.,  shunt  wound,  totally  enclosed. 

Direct  Current,  440/.500  Volts. 
Two  6  h.p.,  1,080  revs.,  .shunt  wound,  E.V.,  440  volts. 
One  22.5   h.p.,   960/1,445  r.p.m.,    shunt   wound,   E.V.,  440 

volts. 
One  25  h.p.,  800  r.p.m.,  shunt  wound,  protected,  440  volts. 
One  40  h.p.,  200  r.p.m.,  compound  wound,  open,  440  volts. 
One  60  h.p.,  1,080  revs.,  shunt  wound,  protected,  500  volts. 
One  80  h.p.,  200  revs.,  compound  wound,  open,  440  volts. 
One  250  h.p.,  485  r.p.m.,  compound  wound,  ojien,  .500  volts. 
One  400  h.p.,  310  r.p.m.,  compound  wound,  open,  500  volts. 

Cr.ane-ratkd  Motors. 

Thirteen  220  and  440  volts,  series  wound,  totally  enclosed 
crane-rated  motors,  13  to  50  h.p. 

Suitable  control  gear,  .slide  rails  and  pulleys  are  always 
available  for  the  above  machines. 

MY1,..\X  &  SMITH    (ENGINEERS),   LTD., 
10,   East  Parade,  Sheffield. 
Also  at  10,   Park  Row,   Nottingham. 
•Phone:    7G0   Central,    Sheffield. 
'Grams:    "Topical,"  Sheffield. 

Electrical  Stores:    Baniford,   Derbyshire,   Midland   Railway. 

7269 


FOR    SALE.— Continued. 


1  OR    SALE. 
New  Transformers,  by  B.E.T.  Co.,  Ltd. 

Three-phase,  50  Cycles. 
Thr-e  675  kV.\.  Kl,iOO-]1.000/4]5.440  volts,  £.550  each. 
(;ne  600  kVA,  6.600/ 4-10  volts,  i'575. 
Two  1,875  kVA,  6,600/440  volts,  ^£1,300  each. 
The   PiKKNi.x    Elkctiiical    Co.,    f.tD.,    32-36,    Rroomielaw. 

'''''--"'••■ 7606 

THHOLUH     COMI'A.NV     IN     LIQUIDATION. 

NEARLY  New  70-h.p.  Motor,  by  Crompton,  No.  100,316; 
4)0  volt,  175  amp.,  775  r.p.m..  compound  wound,  con- 
tinuous current,  14  in.  by  II  in.  pulley  and  slide  rails,  with 
Patent  Ratchet  Starter  No.  16,23.3,  by  Bray,  Markham  and 
Reis.s,  fitted  with  no-volt  and  overload  release,  ammeter.  No.  3 
double-pole  switch  box.  Price  i'l 7.x —4.396.  Electrical  Review. 
I.  Luiicate  Hill,  London. 


ELECTRICAL  ACCESSORY    BARGAINS. 


Still   Further  Reductions. 


SUPERLAMP,  Ltd.,   111.  Great  Eastern     Street,    Londun, 
E.G. 2.,  offer  the  following  exceptional  bargains  :  — 

Ceiling  Ro.ses. 
Quality  A.     2s.  9d.  per  dozen. 
B.    63.  per  dozen. 

Switches,  5  anin.  tumbler. 
Quality  A.    cSs.  9d.  per  dozen. 
B.     lis.  6(1.   per  dozen. 

Lamp  Holders. 
C.G.S.C.,  7s.  per  dozen. 
Batten,  7s.  9d.  per  dozen. 
E.S.,  8s.  per  dozen. 
Keyswitch,  17s.  6d.  per  dozen. 

Cut  Outs. 
5  amp.  bow,  6s.   per  dozen. 
5  amp.  oblong.  7s.  9d.  per  dozen. 
10  amp.  blo.w,  7s.  6d.  per  dozen. 
10  amp.  oblong,  10s.  6d.  per  dozen. 

Counterweight  and  pulley,   I83.    per   dozen. 

Cable,   v.i.r.,   600  megohms. 
J/IS,   lOs.  M.   pvv  coil. 
3/22,  lis.  6d.  per  coil. 
3/20,  16s.  per  coil. 
7/22,  243.  6d.  per  coil. 
7/20,  35s.  per  coil. 

Conduit,  5/S  C..T.,  7s.  jier  ]W  ft. 

Blacli  Tape,  2s.  per  lb. 

Wood  Blocks,  I.W.,  W.E. 
3J  by  1,  Is.  Cd. ;  Is.  9d.  per  dozen. 
6J  by  35,  4s. ;  5s.  per  dozen. 

Coupled  Switches. 
5  amp.,  d.p.,  unmounted,  2s.  9d.  each. 
5  amp.,   d.p.,   mounted,  3s.   3d.  each. 
10  amp.,   d.p.,   unmounted,   6s.  each. 
10  amp.,  d.p.,  mounted,  6s.  each. 

Fa.seboards  Oak  Cases. 
5-way,  lis.  per  board. 
4-way,  10s.  per  board. 
3-ivay,  9s.  !;.j    per  beard. 
2-way,  7s.   per  board. 

Flex,  14/36. 
Cotton,  22s.  6d.  per  gross  yards. 
Workshop,  25s.  6d.   per  gross  yards. 

Wall  Plugs  (all  China),  17s.  6d.  per  dozen. 
Hardwood  Base,  22s.  6d.  per  dozen. 

Shades,  10  in.  Enam.  Iron,  7k.  9d.  per  dozen. 
9  in.  Opals,  5s.  6d.  per  dozen  gross  lots. 

Bell   wire,  3s.  6d.   per  coil. 

Electric  Lamps. 

Drawn  Wire,  low  volt.  Is.  4d.  each. 

High  volt.  Is.  6d.  each. 

Helical  (half-watt  pattern),  100  watts.  3s.  3d.  each. 

1)0   watts,   2s.  3d.   each. 

■ID  watts,  2s.   each. 

Every  lamp  guaranteed  good  and  sound.  Average  tested 
life  over  1,000  hours.  We  replace  faulty  or  broken  lamps. 
Carriage  paid  on  24  or  more. 

Terms  subject  5  per  cent,  discount  cash  with  order.  Carriage 
paid  on  orders  over  £12  in  value.  No  samples  sent  unless  cash 
sent  plus  cost  of  carriage.  Conduit  sent  carriage  forward. 
China  and  glass  at  buyers  risk. 

Send  for  our  new  January,  1922,  price  list.  Send  us  your 
enquiries. 

SUPERLAMP,  LTD., 

"  The  Electrical  Bargain  House," 

111,  Great  Eastern  Street,  London,  E.G. 2. 

(Nr.  Old  Street  Tube  Station  and  City  Road.) 

Telephone:    Clerkenwell,    1497.  8115 


December  30,  1921.] 
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FO  R    SALE.—  Continued. 


PETROL  AND  PARAFFIN  ELECTRIC  OENERATINO 
SETS. 


Guaranteed   in   First-Class  Ruuning  Order. 


Output. 

r.OO  watts 

1  kW 


25/.?  7 

50/7.-. 


Direct  coupled 

Belt 
Direct  coupled 


80 

inO/UO 

60 

105 

220 

220 

60 

60 

80 

80 

60 

100/145 

80 
220/540 
3  phase, 
50  cycleB. 


No.  in 

stock. 

Output. 

6 

24  k\V 

«.■> 


10 


<'oin|iouncI 


Compound 
Shunt 


r.p.m. 

iniiu 
1 31 II I 
140O 
1101) 


Make. 
F.  W. 
Fetters. 
F.  W. 
F.  W. 
Austin. 
Simplex. 

Barlaw. 

Aster. 
Gardner. 
Simplex. 
Gardner. 

Simplex. 
Vickers. 
Keig-hley. 
Aster. 


Make. 
Holmes. 
Lyon  ,V  Wrench. 

E.C.C. 


110 

MOTOR  GENERATOR. 

.supply.    11    k\V.    .■lU/Uo-Tolt.   complete   with 


One    220/240-volt 
switchjfeai-. 

One  440-volt  Converter,   by  Crypto,   output  60   volt.    .■>il  ampa.. 
1 7.')0  r.p.m.,  complete  with  switchjrear. 

MOTORS. 
I.-,  h.p.,  440-volt,  E.C.C.  645  r.p.m. 
20  h.p..  44u-volt.  Mawdsley,  800  r.p.m. 
Both  machines  complete  with  slide  rails,  pulley  and  starter. 

Large  Stock  of  Enprines  and  Dynamos  which  can  be  coupled  up 
within  seven  days. 

Fype,  Wilson  &  Co.,  Ltd., 

31,  Budge  Row,  Cannon  Street,  E.G.  4. 
'Phone  :  City  2602.         'Grams  :   "  Ductility.  Phone,  London." 

si.-.i 
FOR    SALE. 


DIESETj  Engines,   six  cylinder,  two  and  four  stroke,  Sofl. 
1,000,  1/200  h.p.,  txcellVnt  condition.  Dynamos  for  above, 
2.50  or  500  volts  d.c.     Immediate  delivery  and  low  price. 

Also  two  .500-k\V   Parsons  Turbine  Sets,   '250  or  500  volts. 
d.c,  w'ith  Condenser  and  spare  armature. 

Electrically-driven  Air  Compres.sors,  '250   volts,    d.c,     pres- 
sures 1,500  to  3,000  lb.  per  sq.  in. 

Jknxixgs,   West  Walls,   Newcastle-on-Tyne.  6243 

INHRT   BHLL   cells,   1.5   VOLT. 


Exceptional  Offers. 

SURPLUS  Government  stock  (Geruuin  Reiiaration),  best 
make,  large  stocks,  well  packed  in  strong  cases,  each  of 
100  cells,  price  40s.  per  ea,se;  5-case  lots,  37s.  Gd.  per  ta,se, 
including  cases  and  packing.  Carriage  forward  ex  London 
warehouse.  For  sample  half  dozen,  post  free,  senil  postal 
order  value  4s.  Size  of  cells  (exclusive  of  tenninals).  i\  in.  by 
'2i  in.  bv  4J  in.  high. — Briti.sh  \-  Allied  Electrical  .\gencv, 
Ltd.,  13,"  Charterhouse  Street.  London,   E.C.I.  Sljl 

HIRE    OR    SALE. 

ELECTRIC  Motors  and  Dynamos. — Machines  alwavs  avail- 
able.    ARMATURES  and  FIELD  COn.S 
rewound  or  repaired  without  delay. 
'Phone:  M.A.CDON \LD,  SYER  &  CO.,   LTD., 

Museum  80S0  295,  Gray's  Inn  Road.  W.C.I.      ti'24ii 

SURPLUS  PLANT  FOR  SALE  IN  FRANCE. 


LAR;!H    stock    of    Turbo-Alternators,     Diesel    and    Steam 
Engines,  Transformers,  Rotary  Converters,  Motors  and 
Generators.     Very  low  prices  owing  to  rate  of  exchange. 
Special  Bargains  :  — 

Two  1,000-kW  British  Westinghouse  Rotary  Converters. 
One  940-kVA  British   Thomson    Turbo-.\lternator. 
One    500-kW    British    Westinghouse    Turbo-Alternator. 
One  400-h.p.  British  Tliomson  25-cycle  Motor. 
Alex  Lefebvre,  9,  Rue  Arscne  Houssaye,  Paris  \'III.    64'2l 


FOR    SALE. — Continu«d. 


ELECTRICAL    PLANT    FOR    SALE.     (Extritt.) 

(Comprising  Steam  and  Diesel  S<ts,  Turbines,  Jcc). 
CxjMPLKTE  List  Sent  upon  Rkqctebt. 

New  and  Second-Hand,  in  Good  Condition. 


Bef.  No.  Maka. 

818     Westinghouse 

Peebles 

Holmes 

Elec.  Co. 

Scott,  Mountain 


226 
315 
441 
860 


DTNAMOS. 

kW.  Tolti 

135  220 

495  320 

150  450/560 

200  480 

150  600 


Bet.  No. 
845 
1004 
414 
830 


Re(.  No. 
494 

1010 
412 
830 
831 
971 
971 

1062 

1062 
998 
74 
822 
830 
926 
925 
665 

1071 
463 
504 
847 
309 
236 


Make. 
Westinghouse 
Hall 
G.E.C. 
Westinghouse 


ALTERNATORS. 
kW,  Phases. 

Sftgi  Of)     3 
95  3 

70  3 

300  3 


Volte. 
200 
400 
570 

3300 


BSTS, 

300 

soo 

426 
850 
350 


Revs. 
250 
750 
600 
375 


WindlBf. 
C. 

S. 

s. 
c. 
c. 


Croles, 
50 
60 
25 
50 


D.C.  STEAM  SETS. 


Make. 
Browett-Jackson 
Willans-Peeblea 
Belliss-B.T.H. 
Browett-Royce 

Do. 
Belliss-E.C.C. 

Do. 
AUen-Westinghouse 

Do. 
Willans-Lancs. 
Belliss- Westinghouse 
Parker-Mather 
Mather  &  Piatt 
Belliss-Crompton 
Bellise-Dick,  Kerr 
Willans-Mather 
Reavell-G.E.C. 
Belliss-Siemeng 
Willans-Mather 
Bellias-Cronjpton 
Belliss-Holmes 
Willans-E.C.C. 


kW. 
15 
65 
50 
250 
250 
100 
200 
200 
375 
350 
140 
100 
132 
450 
260 
224 
100 
600 


Vol»».  Wii 
100 
110 
115 
210 
210 
220 
220 
220 
220 
240 
250 
440 
440 
440 

440/660 
460/550 
460 
460 


idiDg.    Steam  Ibi. 


160(2  of)  460/500 
250  460/620 

180  600 

376  600 


80 
160 
160 
126 
125 
120 
120 
160 
150 
16U 
130 
200 
130 
190 
160 
200 
140 
160 
125 
155 
160 
180 


A.C.  STEAM  SETS. 


Ret  No,  Make. 

1011     Belliaa-Boveri 
1011  Do. 

414     Sisson-G.E.C. 

414         Do. 


kW. 


135 


Phases.  Volts. 

3  250 

3  250 

3  570 

3  570 


Cycles.  Steam  lbs. 

50  160 

50  160 

25  100 

25  100 


Bef.  No. 
462 


Make. 
B.T.H. 

Parsons-E.C.C. 
Parsons 
Parsons-E.C.C. 
Westinghouse 


A.C.   STEAM  TURBINES. 

Phases.    Volts. 
3  440 

3  500 


kW. 
125 
500 

1000 
300 

1000 


Cycles.  Steam  lbs. 
50  120 


Willans-Dick,  Kerr  2000  (2  of) 
Willans-W'house       1000 


500 
2200 
3300 
6600 
11000 


150 
180 
170 
180 


Ret.  No. 

1077 
1077 


D.c.  DIESEL  SETS. 
kW. 
75 
150  (3  of) 


Volta, 
220 
220 


BRITISH   CENTRAL    ELECTRICAL   CO..   LTD., 

6  &  8,  Rosebery  Avenue,  London,  E.C.  1. 

Telegrams  :  "  Briticent,  London."     'Phone:  Holborn  5848.       815i 


FOR    SALE. 

e  AH  P     44-V    3-phase,  40  cycle  Bruce  Peebles  Motors,  700 
DU     revs.,  with  Ellison  starter.    3,  6,  and  10-h.p.,  110-volt 

•'•2-kVV    •2;»-volt,  compound  Dynamo  and  Motors,  4/30  h.p. 
10,  15, ''20  and  30-h.p.,  440/4f)0  volt,  Siemens  shunt  protected 

Motors,  almost  new. 
1  iiuMMoM'  A  Co.,   Muldle.sbrou^;li_. <_;;^ 

Advartisoments  ara  inserted  under  this  heading  at  Is.  9d.  per  Une. 

A  QUANTITY  of  new  and  second-hand  Motors  up  to  45  h.p. 
for  disposal  at  attractive  prices,  220  and  440  volts  d.c 
440  volts  three-phase,  25  and  50  period  a.c.     Prices  and  full 
particulars   on   application.-Tofield    i    Robmson,    Ltd..    Itv. 
Edmund  Street,  Birmingham.  ^ ^^b»M 

A12-h  p  440-volt,  950  rev.  Electric  Motor,  by  Mawdsley, 
£45  also  6  h.p.,  440  volt,  650  rev.,  compound  wound,  by 
Holmes  i40.-Phillip«  &  Sons.  5.-^4.  High  Road.  Chiswick 
W.4.     'Phone:  Chiswick  590.  *^^ 


ACCUMULATORS,  portable,  12-volt  sets  in  wood  case,  from 
40s  each  'i-volt  Peto  &  Radford  units,  teak  ease,  switch 
and  2pin  plug  base,  6s.  Steel  and  aluminium  Inspection 
Lamps,  gas  tight,  unspiUable  accumulator  ;2os_ each.  Bat^ry 
Charging  Dynamos.  £5  lOs.  each.  Electric  Drills.  £7.  £10. 
and  jBie^-LesUe  Dixon  &  Co..  Dept.  E.,  9.  Colomal  Avenue, 
Minoriei,  E.l.    Near  Aldgate  Station.  7673 
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FOR    SALE— Continued. 


\  USTIN  and  Standard  3i  kW  lighting  and  power  plants, 
Xi.  m  stock,  as  new,  complete  with  switchboards,  ready 
tcji  use.  Eun  on  petrol,  paraffin,  or  gas.  Retail,  £95.  Extra 
good  terms  to  trade.— Smiths,  75,  Canal  Street,  Nottingham. 
4396 

AUSTIN  Electromotors,  direct  coupled  Engines  and  Dyna- 
mos. £70  eaoh;  output  50/70  V,  30  amps.— White,  140, 
Southwark  Street.  4236 

\  (  ToMoBILE  Bulb.s— all  sizes — single  and  double  contact; 
XX  40  iier  cent,  off  lis*. — Horowitz,  111,  Ladbroke  Grove. 
London.  "  4399 

CUBICAL  Switches  and  Transformers,  3,000,  340  volts;  also 
li^'hting    arresters.    Ironclad. — 437'2,    Electrical    Eeview, 
4.  I-udgat«  Hill,  London. 

lEECT-Current  Motors,  1   t<Mo  h.p.,   100,  220,  440  and 


D°^^ 


500  volts,  1,000  r.p.m.     Delivery  from  stock  at  keenest 
prices.-"  A  "  Dept.,  Midland  Dynamo  Co.,  Ltd.,  Leicester. 

^98 

DYNAMOS,  50/70  V,  12  a.,  1,300  r.p.m.,   3.B.C.,  in  new 
condition,    guaranteed,   with   shunt   regulators.   £12  lOs. 
each.— White,  140,  Southwark  Street.  S  E.  4229 


DYNAMOS,  50/^70  V.  30  a..  1,000  r.p.m.,  Electromotors, 
shunt,  i;27   lOs.  each.— White,  140,   Southwark    Street, 
S.E.  4230 


EAETHING  Clips,  in  copper,  all  sizes,  i  in.  to  2  in.  in  stock, 
three  types  of  terminals,  our  own  make.  Write  for 
trade  sheet.  New  reduced  prices. — Isaacson  &  Brown,  Ltd.. 
89,  Purnival  Street,  Holborn.  E.C.I.  6255 


FOR  Sale,  two  100-b.h.p.  protected  type,  slip-ring  Motors, 
fitted  with  brush-lifting  and  short-circuiting  device, 
wound  for  220  volts,  50  periods,  single-phase,  950  r.p.m.,  with 
belt  pulley,  21  in.  dia.  by  18  in.  face,  with  protected-type 
stator  starter,  and  protected-type  rotor  switch  and  resist- 
ances, oil  immersed,  and  slide  rails  and  holding-down  bolts. — 
6250,  Electrical   Review,   4,  Ludgate  Hill,   London. 

FOR    Sale    or    Hire,   Motors  and   Dynamos,  440,  220,   110 
volts.- Martin,  320,  Witton  Road,  Birmingham.  'Phone  : 
Ea«t  883.  6249 

FOR  Sale,  one  3-phase,  500-volt,  50-cycle  Motor,  A.E.G. 
make,  225  h.p..  -36.3  r.p.m.,  pipe  ventilated,  complete 
■svith  oil  immersed  controller.  Also  two  100-h.p.,  3-phase, 
440  volt,  50-cycle,  slip-ring  motors,  by  Bush  Electrical  Co. — 
Offers  and  inspection,  R.  SUcock  &  Sons,  Ltd.,  56,  Gt.  Howard 
Street,  Liverpool.  8103 

FOR  Sale,  three  250-h.p.,  440- volt,  50-period,  3-phase,  365 
r.p.m.  slip-ring  Motors  by  B.T.H. ;  complete  with  control 
gear.  £730  each.  Also  Power  Distributing  Panel  used  with 
above.  Price  £140.— The  Phoenix  Electrical  Co.,  Ltd.,  32-36, 
Broomielaw,  Glasgow.  7850 

FOR  Sale,  Verity's  protected-type  Motor,  12  h.p.,  220  volts, 
1,050  revs.,  shunt  wound  with  interpoles,  pulley  and 
starter.  Very  little  used.  £45.  Lahmeyer  Dynamo,  open 
ty|)e,  four-p(jle.  .shunt  wound,  100  volts,  140  amps.,  550  revs.. 
iiia.ssive  machine;  £40.  Crossley  Oil  Engine,  type  "OOE." 
JOJ  h.p.  (brakej  at  260  revs. ;  £40.  All  seen  running  by 
api)ointment.  Accept  less  for  lot. — Lane,  Theatre  Royal, 
Shotton,  Sunderland.  4397 

FOR  Sale,  two  nearly  new  85l)-kW,  500-volt,  3-phase,  5a 
period  Turb()-:iltern:itors  for  "JX)  lbs.  steam  pressure,  com- 
plete with  condensing  plant. — The  Phuenix,  Electrical  Co., 
Ltd.,  .32^,  Bnyjmielaw,  Glasgow.  7849 

FOR  Sale,  four  75-kW  .^uto-Convertprs  or  eonibinod  self- 
contained  motor  generators,  complete  with  Brobkhirst 
starting  and  control  panels,  instruments,  &c.  Input  .500  volts 
d.c.  output  300  volts,  C.M.B.  type,  by  Crompton  &  Coj— 
Offers  to  Barlow  Bros.,  9,  Brunswick  Place,  City  Road, 
I»ndori,    N.l.  8148 

GABRE'rr  "  Locomobile,"  semi-stationery  Set,  60  b.h.p. 
New  1018,  insured  J901b.,  w.p.,  fitted  with  superheater. 
Platform  to  cylinder,  &c.,  as  new. — Harry  H.  Gardam  &  Co., 
Ltd.,  Staines.  7.S26 

G.E.  Co.  new  d.c.  Motors  :  2  h.p.,  200/240  volts,  1,050  revs., 
shunt   wound,    pulley    and    rails.       Guaranteed.       £18. 
—Bernard  Meggitt,  engineer,    Mansfield.    Tel.   224.  8074 

GLASS  Accumulator  Boxes,  eighty  17  in.  x  10  in.  x  16  in. 
deep,  and  fourteen  22  in.  x  11  in.  x  13  in.  deep.     Low 
price  for  quick  sale.— The    London    Electric   Firm,   Croydon. 


L  ALLEY  Lighting  Plants,  "  P  "  type  models,  without 
batteries;  in  perfect  condition  nnd  guaranteed.  Not 
run  a  month.  £70  each,  or  nearest  offer. —Craven  &  District 
Private  Telephone  Sc  Electric  Co.,  Ltd.,  Skipton.  8069 


FOR    SALE.— Continued. 


NEW   Motors  at  giving-away  prices;  7  to  30  h.p.,  400  to 
500  volts,   d.c.     Send  for   stock  list.— Bernard  Meggitt, 
engineer,  Mansfield.    Tel.  224.  8075 


N 


EW  Motors  and  Stai-ters.     Cheapest  firm  on  earth.     Try 
-Cunningham.  Ltd..  171.  Edgware  Road,  W.2.    6251 

ONE  Almond  Drill  Chuck,  to  take  up  to  9/16  in.  drills. 
Four  odd  reamers  (new).  One  5  in.  four-jaw  indept. 
Chuck.  Two  4  in.  bv  j  in.  by  1  in.  S.  &  F.  Milling  Cutters 
(new).  Two  3  in.  by  5/16  in.  by  1  in.  S.  &  F.  Milling  Cutters 
(new).  Two  3  in.  by  J  in.  by  1  in.  Slitting  Saws  (new).  One 
8  in.  Ratchet  Brace  (new).  One  set  Gas  Stocks  and  Dies  and 
Taps,  i  in.  to  li  in.  (new).  One  set  5  cwt.  Chain  Blocks. 
One  6  in.  by  5  in.  Adjustable  Angle  Plate.  One  0  in.  by  6  in. 
Angle  Plate.  One  pair  6-in.  Index  Ontres.  On©  12  in.  by 
8  in.  Face  Plate.  One  Bosch  Magneto  (single  cylinder).  Two 
Carburetters.  No  reasonable  offer  refused.— W.  Taylor,  60. 
Barnsbury  Street.  London,  N.  8020 


ONE  24-h.p.,  Crompton,  d.c.  Motor,  220  volts,  coupled  to 
single-phase  alternator,  350  cycles.  One  ditto,  but  motor 
iBO  volts;  for  wireless.  £125  each.— The  London  Electric 
Firm,  Croydon.  8101 

PETROL-Electric  Set,  by  Siemens  Austin,  18  kW,  400  V, 
new,  with  switchboard,  &c.— H.  Ryan,  121,  Middlesex 
Street,  E.l.     Avenue  7090.  6268 


PELAPHONE    Crompton    Engines    and    Dynamos,    direct 
coupled,  in  new  condition;  25/37  V,  20  amp.;  £55  each. 
—White,   140,   Southwark   Street.  4235 


SALE.  For  iminedi:ite  disposal,  100  kW,  d.c.  Generating  Set, 
consisting  of  Belliss  &  Morcom  compound  engine,  Mavor 
and  Coulsou  shunt-wound  generator,  complete  with  steam 
separator,  stop  valve  and  shunt  field  regulator.— Offers  to  be 
sent  to  Electricity  Works,  Falkirk.  8137 


SCREWS  and  Nuts.  2.50  gross  plated  0  B.A.  screws.  Is. 
gross;  2.50  gross  plated  6  B.A.  nuts.  Is.  gross;  200  gross 
brass  6  B..\.  wrews.  Is.  gni.ss;  2IK>  gross  6  B.-\.  brass  nuts,  Is. 
gross.  Subject  to  being  unsold.  Sample  gross  of  nuts  or  screws 
post  paid,  Is.  3d. — The  Taw  Manufacturing  Co.,  Ltd.,  motor 
lamp  manufacturers,  spinners,  press  tool  makers,  stampers, 
Campsbourne  Works,  High  Street,      Hornsey,    London,    N.8. 

8138 

SINGLE-Phase  Motors,  1  to  50-h.p.,  100,  200,  and  400  volts, 
940  and  1,440  r.p.m.     Delivery  from  stock  at  keenest 
prices.—"  A  "  Dept.,  Midland  Dynamo  Co.,  Ltd..  Leicester. 

6396 


s 


URPLUS    lead-covered    and    cab-tire   Cable;   haJf-price.- 
The  London  Electric  Firm,  Croydon.  80' 


s 


URPLUS   Arc   Lamp  and   Flame  Carbons;    half    price.— 
The  London  Electric  Firm,  Croydon.  8045 

SWITCHES.— Important   stock   in   lots  of   various   dimen- 
sions for  sale;  offers  invited. — 4348,  Electrical  Review, 
4,  Ludgate  Hill,  London. 

THREE-Phase,  50-cycle,  slip-ring  Motors,  400/440  volts, 
30,  50,  75,  100,  120,  150,  220  and  250  h.p.  All  slow  speeds, 
mostly  by  British  Thomson-Houston.- Phoenix,  32,  Broomie- 
law, Glasgow.  7778 

TWO  100-yd.  drums,  new,  Henley's  .55  sq.  in.  3-core,  P.L. 
&  A.  Cable,  £105  per  drum.     Also  large  quantit)   other 
Cable.— Phoenix,  32,  Broomielaw,  Glasgow.  7774 

TWO  Campbells  latest  type,  vei-tical-enclosed,  two-cylinder, 
cold-starting,  oil  engine  Generating  Sets,  220/440  volt, 
d.c,  3-wire  system,  having  slip  rings,  and  complete  with 
transformer.  The  electrical  portion  by  Phoenix,  practically 
brand  new,  of  the  most  modern  type,  low  price. — Harry  H. 
Gardam  &  Co.,  Ltd.,  Staines.  7825 

TWO  Howdisn-Dick,  Ken-  modern  steam  GeUetating  Sets, 
100  and  200-kW  capacity,  4.50/500  volts,  multipolar  gene- 
rators. Low  prica  to  clear  qui."kly. — ^Harry  H.  Gardam  &  Co., 
Ltd.,  Staines.  "  0645 

TWO  and  three-phase  Motors,  1  to  20-h.p.,  240  to  440  volts, 
940  and  1,440  r.p.m.      Delivery  from  stock  a.t  keenest 
prices. — "  A  "  Dept.,  Midland  Cynamo  Co.,  Ltd".,  Leicester. 

[ 6397 

WE  have  every  size  of  Gas  and  Oil  Engines  in  stock  at 
lowest  prices. — Chick  &  Co.,  Skin  Market  Place,  South 
wark.  S.E.  7508 

P£)K.— 2-h.p.  4<X)-volt,  d.c,  B.T.Ii.  Motor,  d.p.  ironclad 
ot/C'l  switch  and  starter,  together  with  10  ft.  2-in.  shafting, 
2  roller  bearings,  2  split  w^ood  pulleys;  only  used  6  months. — 
B.  Barber,  Handsworth,  Oulton  Broad.  '       4404 

1  A-II.P.  Motor,  .5(K)  volt,  d.c,  shunt-wound,  commutating 
JLU  jiuli's;  complete  with  slide  rails  and  starter;  absolutely 
new.  By  English  pjlectric  Go.  Price  £(>^,  complete.— E.  N. 
Beniii-tt,  Cheap.sidc,  Spennymoor.  4'i9M 
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FOR    SALE.— Contimuid. 


Qri-KW,  E.C.C.  Generator,  perfectly  new  and  unused,  'J.-Ji)/ 
/WU  '240  volts,  275  r.p.m..  91/83.5  amps.,  makers'  No.  iG.H'H), 
shunt  regulator  and  spares,  £100.— Smith  Bros.,  Ltd.,  Avle- 
Btone  Park,  Leicester.  8037 


Q'J'-KW,  llO-volt,  d.c.  Generator,  by  Ellis  &  Ward,  in  new 
'w  I  condition.  Remarkably  low  price. — Harry  H.  Gardiira 
and  Co.,  Ltd.,  Staines.  7700 
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DISUSED  Desk   and   Porthole  Fans,  10  in.   to  18  in. 
dia.,  lOs.  each. — The  London  Electric  Firm,  Croydon. 
; 8043 

1  nO'^^'  ^'^'  *3enerator,  500  V,  direct  coupled  to  BellisB 
XUU  and  Morcom  steam  engine,  available  immediately  for 
quick  sale  a%  bargain  figure.— Richards,  Stafford  House, 
Trentham    Road,    Longton.  6072 


1  nn  kW  Modern  BclHss  Siemens  Generating  Set,  enclosed 
-L""  compound  enjjinr,  enupled  to  240  volts,  multipolar, 
interpoled  dynamo,  380/400  rev.s.,  £600.— 7963,  Electrical  Re- 
view, 4,   liUdgate  Hill,  London.  •  : 


f)nri-H.P.,  440-volt,  25-cycle,  3-phase,  slip-ring  Motor,  also 
<t\J\J  75,  110  and  160  h.p.  ditto.— Phoenix,  32,  Broomielaw. 

(jlasgow.  7777 

Krjrj-kW,  500-volt,  d.c.  Steam  Set,  can  be  seen  running 
OxJxJ  during  next  few  we,eks. — 7776,  Electrical  Review,  4, 
Ludgate  Hill,  London. 


ARTICLES    WANTED. 

Advertiaemects  are  inserted  under  this  heading  at  Is.  9d.  per  line, 


A.  LEAROYD  &  SON,  Bridge  Works,  Clapton,  N.E.— 
Telephone:  Dalston  2278;  Telegrams:  "Frangible, 
Lowclap,  London,"  buys  for  prompt  cash  every  description  of 
secondhand  Generating  Sets,  Accumulators,  Motors,  Trans- 
formers, old  Arc  Lamps,  Meters,  Cable,  Scrap  Metals,  MetalUc 
Drosses,  &c.,  &c.  Inquiries  solicited.  EstabUshed  over  90 
years.  3720 


A.C.  and  d.c.  Motors  (second-hand),  any  type,  and  condition, 
wanted  for   prompt  cash.- A.   Learoyd   &  Son,   Bridge 
Works,  Heatherley  Street,  Clapton,  N.E.  3719 


DYNAMO  wanted  for  large  plating  work,  capacity  2,500 
amps,  10  volts,  600  r.p.m.,  and  arranged  with  a  field 
separately  e.\cited  from  a  220-voU  d.c.  service. — State  price, 
condition,  and  full  particulars,  to  8131,  Electrical  Review,  4, 
Ludgate  Hill,  London.,    ,  -s  .«.  .. .  i       ,.,..■  i  .;  . 

PLATINUM  Scrap  wanted  for  cash;  the  highest  market 
price  given.  Cnll,  or  parcel  by  post,  prompt  cash  by 
return.— L.  Stern,  Rotunda  Buildings,  5,  Bold  Street,  liiver- 
pool.  4169 


PLATING   Dynamo   wanted,    to   give  approximately    2,000 
amperes,   preferably  separately  excited,  220  volts.— 8152, 
Electrical  Review,  4,  Ludgate  Hill,  London. 

WANTED,  Dynamos,  25  volt,  all  capacities;  also  1  h.p.  tc 
2i  h.p.  Oil  Engines.— 4378,  Electrical  Review,  4,  Ludgate 
Hill,  .London. 


WANTED,  second-hand  high-speed  Tori^edo  Strander  and 
Twinning  Machine;  also  Longitudinal  2-head  Machine; 
must  be  in  perfect  condition  and  of  modern  type. — State  full 
particulars,  together  with  price  required,  to  8104,  Electrical 
Review,  4,  Ijudgate  Hill,  London. 

WANTED,  300/400  kW  Belli.ss-Browett.  Lindley  or  Allen 
d.c.  Generating  Set,  suitable  for  150  lbs.  square  inch 
boiler  pressure.  Generator  to  bo  direct-coupled,  compound- 
wound,  500/550  volts.  Must  be  in  first  "Uis's  condition.— Full 
particulars,  with  cylinder  sizes,  speed  and  overall  dimensions, 
where  to  be  seen,  and  lowest  price;  also  particulars  of  con- 
denser (if  any)  to  be  sent  to  Box  720,  T.  B.  Browne's  Adver- 
tising Offices,  163,  Queen  Victoria  Street,  E.G. 4.  8124 

WANTED,  second-hand,  J-h.p.  a.c.  Motor,  220  volts,  50  a. ; 
cheap.— Greenwood  Hone  &  Co.,  46,  Maiden  Road,  New- 
Maiden.  4401 


WANTED,  second-hand  compound-wound  Dynamo,  200 
amperes,  100  volts,  speed  970,  complete  with  slide  rails 
and  pulley.— State  make  and  price,  delivered  Cork,  8141  ■ 
Electrical  Review,  4,  I,udgate  Hill,  liondon. 

WANTED,    Dynamo   for   welding.    (W   volte,    800   to   1,000 
:inips.,     i-ompound     woimd.— 8158,     Electrical     Review, 
4,  lAidgatc  Hill,  London. 


WANTED,  for  experimental  purposes,  one  or  two  faulty 
a.c.  Motors,  20-40-h.p.,  any  condition,  with  or  without 
rotors.— Write,  giving  particuiars  and  lowest  price,  to  44)4 
Electrical  Review,  4,  Ludgate  Hill,  London. 


AGENCIES. 

Advertlaementa  art  Ineerted  ander  tbig  taetdlQf  M  la,  8d.  p«r  Uae. 

AGENCIES  or  Representatives  wanted.  A  London  whole- 
sale electrical  company  has  openings  for  several  keen 
energetic  gentlemen  to  take  charge  of  its  sales  in  certain  dis 
tricts  on  a  commi.s.sion  basis,  .Xpplications,  which  will  onh 
belconsidered  from  gentlemen  of  standing  and  with  an  estab 
lisjied  connection  for  the  sain,  of  .111  electrical  supplies,  should 
giye  full  particulars  as  to  training  and  experience.  Whole 
tit(ie  required.— 8116,  Electrical  Review,  4,  Ijudgate  Hill, 
Ijdndon.  ...... 

ELECTRICAL  Engineer,  20  years'  selling  experience;  wide 
connection  with  consulting  engineers,  contractors,  archi- 
teqts;  with  London  office;  desires  representation  of  gcx)d 
manufacturing  firm.^439'2,  Electrical  Review,  4;,  iudgate 
Hill,  London.  ;        -        , 


Tj^LECTRICAL  engineers  and  contractors  (established  2.5 
J-|i  years)  are  open  to  take  up  repre.sentation  for  high-cla.ss 
mi^nufacturers  in  London  and  Southern  District. — 4410,  Elec- 
trical Review,  4,   Ludgate  Hill,   London. 

FOREIGN  Agencies  quickly  obtained  by  advertising  in 
foreign  papers.— Rates,  &c.,  from  Deacon's  British  and 
Foreign  Advertising  Agency,  7,  Leadenh«ll  Street,  London, 
E.C.3.  7148 


WELL-Established  Continental  manufacturer  is  open  to 
appoint  district  agents  ifor  the  tale  of  d.c.  and  a.c. 
Motors,  dynamos  and  transformers,  any  size  up  to  100  b.h.p. 
Competitive  prices.  Highly  remunerative  discounts.  Sole 
ageucies  gianted.  Vy'rite,  in  first  instance,  giving  particulars 
and  state  area  covered.  Applications  strictly  confidential. — 
4416,  Electrical  Review,  4,  Ludgate  Hill,  London. 


WHOLESALE  electrical  company,  having  large  connec- 
tions in  London  and  branches  in  the  provinces,  require 
first-class  agent  for  West  of  England,  Wales,  and  Irish  Free 
State.  Only  those  having  large  and  influential  coimection. 
and  being  of  good  repute,  considered.— 8133,  Electrical  Re- 
view, 4,  Ludgate  Hill,  London. 


PARTNERSHIPS. 

AdTertlaemeota  ara  Inaarted  under  this  haadlng  at  la,  9d.  par  line. 


LONDON  .Agent,  holding  several  exclusive  agencies  for 
electric  power  plant,  motors,  &c,,  requires  active  partner 
to  extend  business.  Exceptionally  remunerative  situation  for 
gentleman  well  introduced  with  .supply  companies,  contractors, 
works,  railways.  Commission  basis  or  small  capital.. — 4417, 
Electrical  Review,  4,  Ludgate  Hill,  London. 

PROGRESSIVE  Firm  of  Merchants  in  electric  and  motor 
car-  accessories  trades  have  need  of  £3,000  to  £5,000  to 
cope  with  rapid  increase  of  trade.  This  is  a  sound  business 
proposition,  and  an  investment  is  offered  at  a  reasonable  rat.» 
of  interest.  Strictest  scrutiny  invited  by  principals  or  their 
auditors.— 8117,  Electrical  Review,   4,   Ludgate  Hill,  Ijondou. 


BUSINESSES  FOR  SALE  AND  WANTED. 

Advertisements  are  inserted  under  this  heading  at  la.  9d.  per  line. 


FOR  Disposal,  old-established  and  well-known  Switchgear 
Business.  Modem  freehold  factory,  well  equipped,  and 
very  self-contained,  having  both  iron  and  brass  foundries. 
Price  for  the  lot,  £15,000;  part  could  remain.— 8112,  Electrical 
Review,  4,  Ludgate  Hill,  London. 


WELL-established  Electrical  Contractor's  Business  for  sale, 
Glasgow  area.    Power  and  lighting  contracts  running. 

Splendid  connections.  Also  contracts  coming  forward.  Full 
investigation  invited.  Principals  only. — <J120,  Electrical  Re- 
view. 4,   Ludgate  Hill,  Loudon. 


WORKSHOPS,     PREMISES      AND      SITES 
TO     LET     OR     WANTED. 

Advertisements  are  inserted  under  this  heading  at  148.  per  inch. 


TO  Bli  LKT  OR  SOLD, 


Cirove.    known    as 
suitable  for   com- 


SP.\C10US    Premises    in    Wostbourn 
No.   44a,    "  The   International   Hal 
inercial  or  exhibition  purposes. 

Ground  area  about  7,250  square  feet, 
divided  into  mam  hall  with  arcade  entrance,  several  large 
compartments,  stores,  Ac;  also  six  good  rooms,  gallery, 
offices,  lavatories,  itc,  on  the  first  floor.  Electric  light.  Main 
drainage,— Apply  to  Daniel  Watuey  &  Sons,  auctiouoers,  &c,. 
4a.,   Frederick's  Phu-e,  Old  Jewry,  E.C.2.  8129 
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MISCELLANEOUS. 

Advertisements  are  inserted  under  this  heading  at  14s.  per  inch. 

TO  MANUFACTURERS,   FACTORS.  AND  AGENTS. 


ELECTRICAr.  Contractors,  about  to  open  extensive  sbow 
rooms  in  mam  West  End  thoroughfare,  will  be  glad  to 
receive  catalogues  and  prices  of  all  kinds  of  labour-saving 
devices  and  lighting  littiugs;  also  suggestions  for  co-operative 
exhibitions. — Write  to  Troughton  &  Young,  Park  Mansions 
Arcade,   Knightsbridge,  S.W.I.  440'2 


DESKiNING. 


DESIGXIXG,    all  classes  a.c.   and  d.c.    machines    (i   h.p. 
upwards),   and   transformers,   at  moderate  charges. 

4411,  Electrical  Review,  4,  Ludgate  Hill,  London. 


inserted  under  this  beading  at  Is.  9d.  per  line. 


ENGINEEEINJ  Drawings  and  Tracings  executed  from 
dimensioned  rough  sketches.  Prompt  returns.  Moderate 
charges.  All  inquiries  earnestly  invited. — "  X.."  56,  Burmer 
Road,   Peterborough.  4334 

LAMPS,  Lamps,  Lamps. — An  electric  display  device  for 
advertising  lamps.  A  masterpiece  from  the  U.S..'^. 
\\  ill  hold  attention  I^t)ell  bound.  For,  sale  or  rent.  Photo 
and  terms  on  application.  Agents  wanted. — C.  Tregoning, 
7,  Ko.seveon  Terrace,  Penzance.  4408 


EEWINDS,  a.c,  d.c,  either  repetition  or  re-designed  to 
aiiy  voltage,  output,  or  speed.  Commutators  built  and 
fitted.  Our  prices  are  keen  and  deliveries  prompt.  Your  jobs 
open  to  inspection  during  progress.  New  work  tested  to  '2,tMM 
volts.— Boys,  187,  Goswell  Road,  E.C.I.     'Phone  :    Cent.  IS'Jt 

8106 


S^L\LL  motor  firm  in   London   specialising   in   repairs   re- 
quired   for   repairs   to   Vacuum    Cleaner   motors.— 8127, 
El.Ttncal   Review,  4,   Ludgate   Hill,   f.nnrlon. 


TELEGRAPH    SWITCHING    SYSTEMS, 

By  T.  F.  PURVES, 

EnsiDecr-iD-Chief's  Department.  G.P.O. 

CIpth,  3a.  net.  Post  Free.  3s.  5d. 


THE  ELECTRICAL  REVIEW.  Ltd.,  4,  Ludgate  Hill,  London,  E.C.4. 


Emterpris 

ELECTRIC  FANS 


^  MOTORS 

A.C.  &  D.C. 


to  100  H.P. 


CATALOGUE 

ON    APPLICATION. 


Head  Ofllce  and  Works  .- 

GUN  STREET  ELECTRICAL  WORKS. 

TELEgs ;-*'SBE'^gg.-  LONDON.   Blstiopsgate,  LONDON,  E.l. 


REPETITION   WOODWORK. 

Estimates  given  for  the  supply  of — 

ACCDMDLATOR  CASES.  High-Class  INSTRUMENT  CASES. 
FILING  CABINETS.  DOMESTIC  WOODWARE.  fie, 

and  all  kinds  of  Woodwork  where  a  quantity  of  a  standard  Article 
IS  required.  

LARGE    STOCKS    OF    TIMBER    &    HARDWOODS. 

WBI.r..  EQUIPPED      FACTORY     ASP      MODIiRN      DRYIKO     KILN. 

Messrs.  CHARLES  PEACOCK  &  CO.,  Ltd., 

Telephone  St.  Andrew's  Street. 

Battertea  272  (Two  Lines).  South  Lambeth,  S.W.  8. 


NOW    ON   SALE. 


THE 


PRACTICAL  ELECTRICIAN'S 
P0CKET-R00K.-I922. 


The  Book  f^ 


Officially  recommended  by  the 
City   and    Guilds    Examiners. 


The  Contents  P^ 


The  Price 


550  pp.  of  Standard 
Text,  Tables  and 
Data  of  direct  in- 
terest to  Electrical 
Engineers. 


3/= 


NET, 


from  all  Booksellers 
and  Bookstalls. 

(Postage  4d.) 

It  is  of  use  to — 

Every  Central  Station  Engineer. 

Because  the  Tables  of  Stations  in  the  U.K.  are  arranged 
in  such  convenient  form  and  can  be  referred  to  so  quickly. 

Every  Light  and  Power  Gontraciorm 

For  the  same  reason,  thus  enabling  him  to  ascertain  the 
voltage,  periodicity.  &c.,  in  any  town  where  he  may  have  to 
submit  an  estimate  ;  also  because  of  the  valuable  and  eminently 
practical  articles  on  Illumination,  Power,  Wiring,  &c. 

Every  IVIanufacturer  and  Factor m 

Because  with  it  he  can  almost  always  fill  in  any  important 
points  as  to  whether  c.c.  or  A.c,  voltage  or  periodicity  which 
may  have  been  omitted  by  his  client. 

■«" 

Every  Foreman,  Wireman,  &c« 

Because  of  the  clearly  illustrated  and  explanatory  chapters 
on  all  kinds  of  Wiring,  the  I.E.E.  Regulations,  how  to  fix 
and  use  instruments  and,  indeed,  everything  for  the  practical 
electrician. 


Every  Engineer  in  GItarge  of  Plant. 

Because  it  tells  about  the  Electrical  Machinery  used  in  fac- 
torins,  collieries,  steelworks,  shipyards,  &c.,  in  clear  and  simple 
language  ;  how  it  works,  how  to  take  care  of  it,  what  to  do  if 
it  breaks  down,  &c. 

Every  Gar  Owner  and  Driver, 

Because  of  the  excellent  chapter  on  MotorCar  Lighting 
ami  Ignition  Sets. 

Every  Railway  Eleotricianm 

Because  it  has  a  first-class  chapter  on  the  I'se  and  Main- 
tenancf  of  I-:lectric  Railway  Signalling  Plant. 

THEREFORE— BUY     IT. 


Among  the  experts  who  have  contributed  to  this  year's  issue 
are  Messrs.  M.  G.  Tvveedie,  J.  S.  Dow,  R.  E.  Neale, 
C.  Sylvester.  E.  Dinsdale  Phillips,  G.  W.  P,  Page, 
H.  G.  White,  Raymond  J.  Mitchell,  A.  W.  Marshall, 
T.  BiRKETT,  J.  W.  Barber,  C.B.E.,  Ac,  &c. 
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JOPLING'S 


FOR 


STEEL  CASTINGS. 


EsiabUshed    1821. 


Speciality  : 

MAGNET  FRAHIIES  of  high  permeability  steel 


E.    JOPLING    &     SONS,  LTD., 

Pallion  Steel  Works, 

•Phones.   741  &  742.  QlJNnERLAND 

'Grams:     '   CASTrNGS,"  SUNDERLAND.  O  W  1^  l*  t  IX  t#*l^  l^i 


96    Pages.        Paper   Covers    3/6,   post   free,    3/8. 

THE 

ELECTRICITY  (SUPPLY)  ACT,  1919 

With  Notes  by 

W.     S.     KENNEDY,     LL.B.,  of  the  inner  Temple. 

Barrister-at-Law 

(Author  of  "General  Conditions  in  Engineering  Contracts"). 


Arrangemvnt  of    Sections : 

Electricity  Commissioners.  Transitory  Provisions. 

Re-organisation  of  Supply  of  Ellectricity.  Amendments  of  Electric  Lighting  Acts. 

Generating  Stations.  Financial  Provisions. 

Powers  of  Joint  Dectricity  Authorities.  General.                 Appendix  I.  II.  III. 


THE      ELECTRICAL      REYIE'IHT,      LI1^«IXEI>, 
4,     T^XJjyGJk.TlE:     HI1L.IL.,     ES.C     4. 
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THE 
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WEST    COUNTRY" 

50-VOLT    ELECTRIC    LIGHTING    SET. 


As  a  result  of  our  wide 
experience  in  the  actual 
\vork  of  installing  and 
maintaining  Country 
House  Lighting  Plants 
of  all  descriptions,  we 
have  decided  to  make  up 
and  offer  a  complete  com- 
bined Electric  Lighting 
Plant  which  we  can 
guarantee  as  being  abso- 
lutely reliable,  and  will 
last  for  years  with  only  a 
little  ordmary  care  and 
attention. 

Our  price  includes  a  five- 
unit  capacity  plate  type 
battery,  and  the  plant  is 
complete  ready  to  insta'l, 
with  kit  of  tools  for 
maintenance. 


Specification  : 

Engine:  Jl  h.p.,  two-stroke, 
running  on  paraffin,  fitted 
with  disc  flywlieels  and  force 
feed  oil  lubrication  to  big 
end  and  main  bearing. 

Dynamo  :  1  kilowatt  shunt 
wound. 

Switchboard  :  Slate  panel  with 
^  ammeters.  1  voltmeter, 
charge  and  discharge  regu- 
lati  g  switch,  2  D  P.  krife 
switches,  4  D.P.  fuses, 
mercury  automatic  cut-out. 

Battery :  26  glass  jar,  plate 
type  accumulators,  100- 
ampere  hour  capacity,  com- 
plete with  wood  -  pegged 
stand. 

Mounting  :  On  cast-iron  bed- 
plate ti'ted  with  hand  holes 
for  engineanddynsmo  bolts. 

Belt :  Endless  balata. 

Water    Tank  :    Oversize    for 

long  ru   ning. 
Price  :   Complete  £  1  70. 


For    further    particulars    and    trade    terms    apply — 

KENNEDY      &      CO., 

ELECTRICAL     AND     MECHANICAL    ENGINEERS, 

HIGHBRIDGE,  SOMERSET. 


J 


»♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦»♦♦♦♦♦♦  •*  »♦♦« 


Price,  2a.     Poit  free  2/2. 


The 


ELECTRICAL  REVIEW" 

LIST  OF 

ELECTRICITY  UNDERTAKINGS 


♦ 
♦ 
♦ 
♦ 
♦ 
♦ 
♦ 

♦ 

♦ 

:! 

♦i 

♦ 
♦ 

♦♦»♦♦»♦♦♦♦♦♦♦♦< 


Tbe  Ualted  Kingdom,   British  Domlnloas   and 
Foreign  Countries. 

Giving: — Supply  Authority,  Chief  Engineer, 
Nature  and  Pressure  of  Supply  and 
Plant  Capacity. 


The 


LONDON : 

ELECTRICAL  REVIEW,"  Ld., 

4,   LUDGATE  HILL,   E.G.  4. 


»♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦■ 
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THE  1 

._  ELECTRIC  TRAMCAR  HAND-BOOK  | 

iFOe                    /V                   and  I 

MOTORMEN,            /     \              DEPOT  | 


A    NEW    YEAR    PROPOSAL. 

WIRES        CABLES.       FLEXIBLES. 

I   am    offering   HIGH-GRADE  V.I.R.   CABLES, 
a  very  attractive  proposition, 
at   Lowest    MARKET   Prices. 

As  late  Mana^^'ing-Director  of  Simplex  Conduits,  Ltd.,  I  have  had  23  years'  experience  of  the 
Cable  position,  and  am  convinced  thai  I  can  do  better  for  you  than  you  are  doing  for 
yourself,  and  can  place  you  in  a  position  to  secure  business  in  1922.  You  can  ins  al 
W.\TERHOUSh  CABLES  with  confidence  anywhere,  PrUe  u*ta  and  SampU,  on  application. 

L.    M.    WATERHOUSE    ELECTRIC    CO., 
Mmeum  5261.  19,    Rathbonc    Place,    W. 
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Important 
Announcement. 


THE  Decision  of  the  House  of  Lords  in  the  important  case 
of  the  BRITISH  THOMSON-HOUSTON  CO.,  LTD., 
V.  CORONA  LAMP  WORKS,  LTD.,  for  infringement  of 
Patent  No.  10918/1913,  coveringr  the 

GASFILLED    ELECTRIC    LAMP 

(also  known  as  "  Half- Watt  Type  "), 

was  pronounced  unanimously  in  favour  of  the  Patent,  thereby 
reversing  the  judgments  given  in  the  Courts  below. 

This  Patent,  thus  established  in  favour  of  the  Patentees, 
was  held  to  cover  an  invention  in  incandescent  electric  lamp 
manufacture  of  a  high  order  of  merit  and  the  greatest 
practical  utility. 

By  a  mutual  interchange  of  Patent  Licenses  the  British 
Thomson- Houston  Co.,  Ltd.,  The  General  Electric  Co., 
Ltd ,  and  Siemens  Bros.  &  Co.,  Ltd ,  manufacture  and  sell 
lamps  under  their  respective  Trade  Marks — Mazda,  Osram, 
and  Siemens  Britannia,  in  accordance  with  Patent  No. 
10918/1913,  and  other  Patents.  Licenses  have  been  granted 
to  the  leading  British  Lamp  Manufacturers,  and  only  Gasfilled 
Lamps  sold  under  the  following  Trade  Marks  are  I-REE 
FROM    INERINGEMENT:— 

BELL  (Special  Types).  OSRAM. 

COSMOS.  ROYAL    EDISWAN. 

ELASTA  (Pope's).  SIEMENS    BRITANNIA. 

FOSTER.  STEARN. 

MAZDA.  "Z." 

No   License  has   been  granted  under  the   above  Patent 
to  any  Foreign  Lamp  Manufacturer. 
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THE 

LARYNGAPHONE 

FOR 

POWER    STATIONS. 


THIS  WONDERFUL  INVENTION 
HAS  SOLVED  THE  PROBLEM  OF 
MANY    YEARS*    STANDING,    viz.  : 

HOW  to  TELEPHONE 
IN  THE  MIDST  of  NOISE 

POWER  HOUSES 
RAILWAYS  .  .  . 
ENGINE  ROOMS 
FOUNDRIES .  .  . 
COTTON  MILLS 
DIVER'S  WORK 
BOILER    SHOPS 


THE 


LARYNGAPHONE    HANDSET 

Can  be  fitted  to  any  existing  telephone  of  any  make  or  type. 


EVERY  Telephone  user  has  long  realised  that  it  is  impossible  to  hear,  or 
be    heard,    when     using    an     nrHinory     telephone     in     noisy    positions. 


ENGINEERS     EVERYWHERE. 


Advice,  further  particulars,  or  practical  demonstration,  FREE  on  request. 


THE  TELEPHONE  MANUFACTURING 

CO.    (1920),    LTD. 
Hollingsworth  Works,   MARTELL   ROAD, 

WEST   DULWICH,   LONDON,  S.E. 

Telegramt:  Bubastic,  Dulcrox.  Telephone:  Sydenham  2460' 1. 
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FOR    ALL    PURPOSES. 
A.C.    &    DC.    SINGLE-PHASE    &    POLYPHASE. 


We    have    recently    illustrated     various    simple    types    of     both   D.C. 
and  A.C.   Automatic   Control  Gear. 

Below  we  give  a  sample  of  complete  Automatic  Control,  suitable 
for  use  with  D.C.  shunt  or  compound  wound  Motor. 


Full    automatic    coitfol    giving 
the  following  operations  :  — 

FORWARD. 

REVERSE, 

INCH, 

START, 

ACCELERATE, 

RETARD, 

STOP. 
The    above    functions    can    be 
conlroll  d    either    by    PUSH 
BUTTONS     fixed      in 
convenient      position      or 

MASTER 
CONTROLLER 
arranged    for    fixing     on 
machine. 


any 

by 


the 


Open  Tjpe  ConUoller  lor  30  H.P.  non-reversing  molor 


THE  INCHING  SPEED  can  be  adjusted  to  the  exact  speed  required. 

THE  MAXIMUM  SPEED  can  be  limited   by  a  master  device. 

SPEEDS  OF  ACCELERATION  and  RETARDATION  can  be  set 
independently. 

DYNAMIC  BRAKING  and  SOLENOID  BRAKE  CONTROL  can  be  fitted. 

IF  YOUR  REQUIREMENTS  ARE  NOT  COVERED  BY 
THE  SYSTEMS  SHOWN,  WE  CAN  MEET  THEM 
IF  YOU  WILL  GIVE  US  THE  OPPORTUNITY. 

THE  ELECTRICAL  APPARATUS  C^  U^ 

(Incorporating   BRAY,  MARKHAM  &  REISS,  Ltd.) 
HEAD    OFFICE: 

Vauxhall  Works,  SOUTH    LAMBETH   ROAD,  LONDON,  S.W.8. 

Tt/epAone.— BRIXTON  2075  (6  lin«).  TeUgrams :  "  ELAPRATUS.  VAUX,    LONDON." 

'^'t'oplcs:    VaiAxlickU,    "WaxudBinrovtilt,    St.    Alb3.na,    'Waltbamsto'Vir. 

SALES    OFFICES: 

MAN  CHESTER— PaUhne-Buildings.  Vicloria  Street.  BIRMINGHAM-Carltoi  Home,  High  Street. 

LEEDS— Slmidard  Buildingi,  City  Squire.  GLASGOW— 74,  York  Street. 

NEWCASTLE-ON-TYNE— Trinity  Buildingi,  New  Biidg<  Si.     BELFAST- Granville  Building..  45.  High  St. 
CARDIFF     10.  Windsor  Place.  DUBLIN— 3.  Dame  Street, 

NOTTINGHAM— Wwlmioiler  Buildings,  Theatre  Sqnwe.  BERGEN-(Noway)— Lodin  Leppsgl   I. 
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OFFICIAL     NOTICES. 

Latest  Time  tor  receiving,  B  p.m.  Wednesday. 


COMMONWEALTH   OF   AUSTRALIA. 


Telephone  Apparatus  and  Parts. 


,  Schedule  544. 

ri1HE  Commonwealth  of  Australia  invites  tenders  for  above. 
J-     returnable  in  Australia   by  1.5th  February,   Itl'ii. 

Schedule  V.3. 

Thirty  tons  approx.  Wheatstone  Tape  Paper,  White.  Ten- 
ders invited  up  to  February  14th.  l9iH.  for  supply  and 
delivery  in  AustraUa.  For  tender  forms  and  all  particulars 
applv  Supplv  Officer,  .Australia  House,  Strand,  London,  W'.C.'J. 

7928 


COUNTY  BOROUGH    OF  EAST   HAM. 


Extension  of  Generating  Plant. 

TENDERS  aje  invited  for  the  supply  and  delivery  of  the 
following  :  — 

Extension  No.  4,  Section  "  A,"  Con\'erting  Plant. 
One  1,.500  kW  Converter,  either  rotary  or  motor  type,  for 
converting  3-phase,  .50-period,  6,600  volts,  to  d.c.  480-500  volts. 
Extension  No.  4,  Section  "  A." 
The  necessary  e.h.t.   and  low-tension  Switchgear  and  Con- 
nections for  the  above. 

Specifications  and  conditions  may  be  obtained  on  application 
to  the  engineer  and  manager  (Mr.  W.  C.  UUmannJ,  Nelson 
Street,  East  H.im,  E.G.  Sealed  tenders,  endorsed  "  Tenders 
for  Extension  of  Generating  Plant,"  to  be  dehvered  addressed 
to  His  Worship  the  Mayor,  Town  HaU,  East  Ham,  E.6,  not 
later  than  12  o'clock  noon  of  Thursday,  .January  12th,  1922. 

The  Corporation  do  not  bind  themselves  to  accept  the  lowest 
or  anv  tender. 

(Bv  Order). 

C.  EUSTACE  WILSON, 

Town  Clerk. 
Tnnn  Hall,  East  Ham,  E.6. 
I'ecember  16th,   1921.  8109 


CITY   OF  LEEDS. 

Electricity  Department. 

ALTERNATING      CURRENT      SINGLE-PILASE      WATT- 
METERS. 
TENDERS  are  invited  for  the  supply  of  Single-phase  Watt- 
meters required  during  the  jear  ending  December  Slst, 
1922.  the  minimum  number  to  be  called  for  being  2,000. 

Conditions  of  contract  and  forms  of  tender  may  be  obtaiipd 
from  the  undersigned. 

Tenders  are  to  reach  -Sir  Robert  B.  Fox,  Town  ("IcU,  '>('. 
Great  George  Street.  Leeds,  on  or  before  January  Pith,  1922, 
at  10  a.m.,  in  sealed  envelopes  eqjlorsed  "  Electricity — Ten<lf'r 
for  Meters." 

The  Corporation  do  not  bind  themselves  to  accept  the  lowest 
or  any  of  the  tenders  sent  in. 

C.  NELSON  HEFFORD, 

Manager. 
EliTtriiitv    DcuartiiicMt,    I,    Whitehall   Roiid,    Leeds. 

Leceinber  19th.  1921.  8119 


/«  the  High  Court  of  ./imtice. 
Chancerij  Dhiu'wn. 

Mr.  Jiixtice  Hiixxell. 


11121   F.    .\o.  IJS.S. 


I.N  THE  .matteh  ok    FULLER'S   UNITED   ELECTRIC  WORKS, 

LIMITED.  AND  REDUCED,  and 

Is  the  .matter  ok  the  COMPANIES'  (CONSOLIDATION)  ACT. 

VMS. 


NOTICE  is  hereby  given  that  a  petition  presented  to  tlie 
High  Court  of  .Justice,  Chance;  y  Division,  on  the  sixth 
day  of  December,  1921,  for  confirming  tlie  i)roposed  reduction 
of  the  wipital  of  the  above-named  company  from  £.500,<KK)  to 
i':i78,794  8s.  by  cancelling  capital  which  has  been  lost  or  is 
unrepresented  by  available  assets,  directed  to  be  heard  before 
Mr.  .Justice  Russell  on  Tuesday,  the  i7th  day  of  January.  1922. 
.\nv  creditor  or  shareholder  desiring  to  oppose  the  making  ot 
an  order  for  reduction  ot  the  capital  of  the  said  company  under 
the  above  Act  may  appear  at  the  time  of  hearing  in  person 
or  by  Counsel  for  that  purpose.  Such  person  is  required  to 
un.'  two  clear  davi^'  notice  in  writing  of  his  intention  to 
aj'ptMr,  with  the  grounds  ot  his  objections,  to  the  undersigned, 
the  ,~olicitorB  of  the  comnanv  \  rxipy  of  the  petition  will  be 
lurnuhed  to  any  such  person  requiring  the  same  by  the  under 
signed  on  payment  of  the  regulated  charge  for  the  same. 
Dated  this  20th  day  of  December,  1921. 


CLIFFORD  TURNER  &  HOPTON. 

81-7,  Gre«ham  Street,  E.C.2. 

Solicitors  for  the  above-named  company. 
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CORPORATION   OF   MADRAS, 
lilectrical  Department. 


NOTICE. 
rpENDERS  tor  the  supply  of  the  following  Electric  Cables 
L     will    be   received   by    the   Commissioner,   Corporation    of 
.Madras,    in    his    office    at    or    before  12  noon  on  Monday. 
I'ebruary  20th,  1922. 
I. i>tr -Tension  Cables. 

Fortv-two  miles  of  twin   7/, 044  S.W,G. 
Thu-teen  miles  of  twin  7/.(IW  S.W.G. 
paper-insulated,  lead-covered   and   .steel   tape   ainmiired   cables 
lor  225  volt  a,c,  circuits. 

Ili.jh-Teimon  CahJcs. 

Two  miles  of  three-core  7/, 044  S,W.G. 
Five  miles  of  three-core  7/. 064  S.W.G. 
paper-insulated,   lead-covered  and  steel  tape  armoured  cables 
(w  .5,000  volts  a.c.  circuits  with  neutral  point  not  earthed. 

Printed  forms  of -tender,  agreement  and  specification  cixn 
be  had  from  the  Publisher,  "  The  Electrical  Review."  4.  laid- 
gate  Hill,  London,  B.C. 4,  on  payment  of  4s.  per  .set,  which 
will  not  be  returned.  Cn'v  tenders  in  such  forms  and  com- 
plying with  the  conditions  therein  will  be  considered. 
C.  V.  K.  CHETTY. 
Ripon  Buildings.  Electrical   Engineer. 

Madras.  India. 
December  1st,  1921.  S149 


NOTICES    RELATING    TO    PATENTS. 


PATENTS,    TRADE    MARKS    4,    DESIGNS 
LEWIS    WM.    GOOLD     A.I.Mech.E. 

chartered  Potent  Agetit,    Contnilcinn  Engineer,    Eiirntleit  C.ti.A.  Patent  Attomet/ 

Automobili!  and  Electrical  Det. :    ROWL/U4D   L.  GOOLD 

.Usoclate  of  the  Institufion  o/  Antmnnbile   Engineers.   Asm^inte  Inst.  E.E..  C.P.A..  F.C.8, 

niegn:,,,-^    '    "  Ilifhrniu-n,"  Hli„,„.  Tele/ihr,,!,- :    CenfralUniU 

S   CORPORATION   STREET.    BIRMINGHAM. 

John  E.  Raworth  &  Moss, 

Charlttrad  Patent  Acenta. 


PATENT    FOR    SALE. 


FOR  Disposal.— Patent  and  manufacturing  rights  of  new 
type  of  fully  automatic  Circuit  Breaker,  with  tools, 
patterns,  and  stock  of  parts. — 6859,  Electrical  Review,  4, 
Ludgate  Hill,  London. 


F.  WIGGINS  &  SONS. 

MICA 


FOR  INSULATION. 


Largest  Stock  in  the  World. 
102,   t03  <&  t04,    IVIinories.   LONDON,  E.I. 


iWROUGHT  COPPER  CABLE  SOCKETS 

j  In  four  shaoes  and   14  sizes  to  1000  amps. 

!    RESISTANCE   NETS    AND   GRIDS 

!       Asbestos-woven  for   all  forms  of   energy  dissipation. 


I  A.  HINDERLICH, 


Cen«:i*ia.l  Ha.ll, 
SOU  TtUKI^T^. 
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N.C.S. 

Ammeters, 
Voltmeters, 
Wattmeters. 


Experience  in  the  manufacture  of  electrical  measuring 
instruments,  covering  a  period  of  thirty-six  years,  has 
enabled  us  to  produce  a  wide  range  of  instruments 
embodying  all  essential  characteristics  —  Accuracy  — 
Neatness — Dependability.  N.C.S.  Instruments  give  long 
and   continuous    service. 

REDUCED     PRICES     ON     APPLICATION, 

NALDER    BROS.    &     THOMPSON,    Ltd., 
97a,  Dalston  Lane,  Dalston,  London,  E.8. 

Telegrams:      "OCCLUDE,     KINLAND,    LONDON." 
Telephones        •        -      DALSTON     2365     (3     lines). 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii    The  Wovld's  L,arg€st  VcLYnish.  Industry   iiiiiiniiiiiiiiiiiiiiin 

INSULATING    VAI^SH 


^'■;^m-^^j^;-^wmui 


(Britannia    Brand). 

We  shall  be  happy  to  post  a  full  List  of 
the  various  Britannia  Brand  Insulating 
Varnishes  and  Enamels  on  request. 
These  materials  are  of  the  finest  possible 
quality,  and  have  given  excellent  results  under 
severe  practical  tests.  A  member  of  our  tech- 
nical staff  will  gladly  call  upon  any 
Electrical  Engineer  or  Firm  engaged 
in  the  manufacture  of  electrical  ap- 
paratus to  advise  as  to  which  Varnish 
or  Enamel  is  most  suitable  for  the 
work  in  hand. 


Robt;  Ingham  Clark  &  C°  E" 

I  West   Ham   Abbey,    London,  EA5,  | 

1 V  a       g  = 

^      Associated  with  R.  Gay  &  Co.,  Ltd.,  Paint  &  Colour  Specialists,  Langthornc  Works,  £.15.      ^ 
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To  Central  Station    Engineers. 


Your  Load  Factor  must  be 
very  high,  and  your  Generating 
Costs  ver]^  low,  if  they  cannot  both 
be  improved  by 


m^lotibt 


^ccxintxilittovo 
*  in  your  sub-stations. 


Write  for  particulars  to 


.^fflitiitVth^  ELECTRICAL  STORAGE 
'<y   \C>llWA^W^  COMPANY  LIMITED. 


CLIFTON    JUNCTION,  57.  VICTORIA    STREET. 

Nr.  MANCHESTER.  LONDON,  S.W.  I, 
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'  The  New  Year's  Resolution 

that  will  pay  you. 

Before  placing  orders  elsewhere  for 
Anything  Electrical,  enquire  prices 


FROM 


Successors  to  C.BRAULIK. 


Established  1867. 


aLombeth  HillQuoenVictoria  Street,EC4 


Telegrams  : 
'JEARYLEC   CENT,    LONDON." 


Telephone: 
BANK  5075.      ^ 

Pnvafe  Exchange  to  ail  Deparrmenl-s. 


IRONCLAD    WEATHERPROOF    BELLS 

Fitted  with  SAX'S  Original  Rubbing  Contact  for  Battery  or  H.V.  Circuits. 


ROUND 
GONG. 

SHEEP 
GONG. 

CHURCH 
GONG. 


STOCK  SIZES : 

12  inch. 

10      „ 

8       „ 

6 

5 

4 


iVhen  onlering  xialc  voltage  and 
also  whether  for  Ji.C.  or  D.C' 


SPECIFICATION 


Movemtnt  (llt,d  wilh  Sax's  Orisin.l  Rubbins  Conl.ct.  perfectly  Iniulaled  from  iron  ca.e.  Enclosed  in  hijhiy  (inished  soft  crev  iron  c««- 
with  we.lherprool  illini  cover  secured  by  lour  round  h.aded  brass  screws  Polished  and  l.couered  terminal  plates.  Fitted  wilh  pillar  ivpeler- 
m.nal,  (or  le^dlnu-n,  wires,  well  insulated  from  the  (rame  (in  cases  of  liinh  vJtase  circuits  an  extra  terminal  plate  is  supplied  with  a  solely 
fuse)  H.mmer  protected  under  the  song  the  aons  beiDB  of  best  quality  bell  metal,  highly  polished  and  plated,  secured  by  sleel  gorg 
pillar,  adiustable  ifi  height  and  provided  with  polished  and  lacquered  nut  and  washer  to  secure  gong. 


Established  1855. 


'Celegrams  : 

Saxatile,  'Phone, 

London.*' 


JULIUS    SAX   &   CO.,    Ltd., 

24a,    HIGH    STREET, 
NEW     OXFORD     ST.,     LONDON,     W.C.    2. 

^Kakers   to   the  .Trade   of   HIGH    GRADE     ELECTRIC     BELLS.    ACCESSORIES 
AND  ELECTRIC  FITTINGS. 


telephone : 
Regent  2102-2, 
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ON     ADMIRALTY     LISTS. 


FL  ATH  E  R 


"STAND  THE  TEST  OF  TIME." 


D.C.  MOTORS,  2-100  H.P.        DYNAMOS,  1—50  Kilo. 


The  name  FLATHER  is  a  guarantee 

QUALITY,  SERVICE,  AND 
EFFICIENCY. 

Thirty  years'  actual  manufacturing  experience  behind 
FLATHER  A.C.  and  D.C.  Machines,  together  with 
hundreds  of  repeat  orders  from  satisfied  customers, 
many  of  nearly  20  years'  standing,  who  still  continue 
to  order  year  after  year,  offer  the  sounded  proof  of  all 
our  claims. 

PROOFS  ARE  BETTER  THAN  PROMISES. 


Can  you  afford  to  experiment  with  promises  ? 
RELY  ON  PROOFS. 

Backed  by   HONEST   ENDEAVOUR  lo  give  the 
Best    Value. 

HOFFMANN   Ball  and  Roller  Bearings  have  been 
adapted  to  our  machines  for  nearly  20  years. 

FULL     RATED     OUTPUT    GIVEN. 
LOW  TEMPERATURE   RISE   WITHIN  75  . 

Thorough    system    of    jigging     of    all     parts    ensures 
strict  interchangeability.  low   production  cost. 

FLATHER  &  CO.,  Ltd., 

Park  (5/ectrical    IVorks, 

LEEDS 


London  Office  : 
68,  SHOE  LANE.  E.C.  4. 

'Grams  :  FUthcoy.  Fleet.  Londo. 
'Phone:  Holborn  6%. 


Head  Office: 
10,  BRIGGATE,  LEEDS. 

■Grams ;  Flalhcoy.  Leeds. 
'Phone  :  20778.  20779. 


FLATHER- 


Write  for  Specification  artd  Price*. 
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We  have 
made 

30,000 


INDUCTION  MOTORS, 

SINGLE,    TWO    and    THREE    PHASE, 

of 

BEST  VALUE  &  QUALITY. 


Prices  Further  Reduced 


E.   BROOK,  11° 

Empress   Works,  HUDDERSFIELD. 

Telepbones:   1629  and   1630.         Wires:  "Phase"  HuddcrsdelA 

Branches  : 

London  :   n.  Queen  Victoria  Street,  E.G.  4.  Leeds  :    19,  Basinghall  Street. 

T«lo«ram.  :'•  Phoiebroo,  Thooe.  London."    Tel.:  446S  Cilsr.  TeL  No. :  23396.     Wire* :  *' Pb>se,  Lm<1>. ' 

Manchester  :  54,  Corporation  Street. 

T«L  No.:  6264  Central.       Wire*:  " Pkaaebroo,"  M*nche*l*r. 
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EBONITE  INSULATORS 

for  Electricity  or  Heat. 

BARRETT  &  ELERS,  Ltd^ 

WALUIS  ROAD,   HACKNEY  WICK,  E.  9. 


Electric    Welding    Machines 

t:  :  Dariohmc  Low  Voltasc   Arc  Wddu  i  i  .-  i 

:  :        l-«boratorT  : 

DAYSOHMS.   LTD.,  14/16.  COCKSPUR  ST..  S.W.  I.         Gcrrwd  3»50 


SLATE 


Tudop  Slate    Works, 
GB0E9L0N.  l.S.O.,  NORTH  WALES. 

Slates  Drilled  and  Shaped  to  Specirication. 

Manufacturer  of  every  description  oi 

Slate  Work  for   Electrical    Engineers. 


Slate  Majon,  Tamer  and  Enamelle 


CAPPING  &  CASING 

TROUGHS,  ETC. 

We  Invite  Your  Engulrlea.     Factors  Only. 

EDGAR  PHILLIPS.  LTD. 


62/63,   CHURCH    STREET. 
WEST      HARTLEPOOL. 


REPAIRS  !      REWINDS  !  !      REPAIRS  ! 

A.C.  &  D.C.  Motors,  Field  Coils,  &c. 

REPAIRS  A  SPECIALITY.         FIRST-CLASS  WORK  ONLY. 
Prompt   Delivorioa. 

EMERY  BROS.,  trecynon,  aberiare.    Phones2 


A  CATALOGUE  OR  REPORT  OF 
i,^    ANY  ENGINEERING   OR   TECHNICAL 
■>'"«       BOOK  YOU  MAY   REQUIRE 
"*-^---oSiTOOR  "ETAILBOO/TSorili-^ 


REG.    TRADE  MARK 


CELEC 

RESISTANCES 


THE    CURTIS 

MANUFACTURING     CO., 

Conduit   Place. 
Paddington,  W.2. 

Est.   12  years.  'Phone:  4076 


AIR  FILTERS 

For  Ventilation  of  Electrical  Machinery, 

CLEWORTH  WHEAL  &  Co.,  Ltd., 

Grange  Work.,  CASTLETQN.  LANCS. 


EXPANDED  METAL  SCREENS  &  DOORS. 

steelwork    Structures    and    Cubicles. 

SHEET  METAL  WORK  AND  MACHINED  PARTS  FOR  SWITCHGEAR.  &c. 


liARY,  HALLEWELL  &  Co.,  Brenttleld  Rd.,  willesden,  n.w.i 


"ALPHA"  CABLE  CONNECTOR. 


T4i4eram*  : 


Vm-  NO    SWEATING. 


Phon4. 
I  OJLBDIFF  '  ^^"^  CARDIFF. 

TKOR  -  bjuotol'         made    in    all    TYPES    AND    SIZES.        mm  BRiSTOL 

BWA.-.HEA.  . 8WAN8B4. 

HASUM&STREnON  SSS  L" 

CARDIFF.     BRISTOL    and     SWANSEA. 


tEp 


cism  i  urriu.    electiic  blocii 

CIBLES.  I.e.  SWITCHES,  etc.,  etc.      ^'•'"° 
THE  TEES-SIDE  ELECTRIC  t  PLUMBERS'  STORES,  LTD., 

55.  REED  STREET.  WEST  HARTLEPOOL. 


CONVERTIBLE  UDDERS 


—    Invented  and  made  bg    — 

HEATHMAN, 

Parions    Green,    Fnlkom, 
LONDON,    S.W.  6. 


F„.  HOUSING  SCHEMES  us. 

BASTIAN  METERS 

Selling  in  ThousandSm 
THE  BASTIAN  METER  CO.,  Ltd., 

Bartholomew    Works,    Kentish    Town,   N.W.5. 


Makers   of    Electric  Clocks,    Maonets,    Pendulums,    Bobs,    Contacts, 

AND   Wireless,    Apparatus.  We    Stock  :— BELLS.    TELEPHONES, 

CABLES,    GLOBES.    FANS.    HEATING   APPLIANCES   and    "  PEBLITE." 

Makers   of  Invsntors'   Models, 

StnH  for  Lh',   ond  Tradf  Terms  lo  :— 

CLAUDE  SPRATT,  75, 'AlbGrT'RoaUVppeVparksTane.'^^Dorset. 


Armature,  Dynamo  and  Transformer 
Stampings,  Plain  and  Slotted—  to  .  cus- 
tomer's drawings  or  prints.  Dynamo 
and  Transformer  Sheets,  Swedish  Iron 
Rods  and  Bars,  black  and  bright  drawn. 
TURNER  BROS.,  134,  Upprr    Thames  St,  E.C. 

TelegrfttnB  :  "  Sb^atiran.    London."      Telgphope    SM  Centvftl- 


HENRY  KENNEDY  &  SONS,  Ltd., 

B.ARROWFIELD   POTTERIES,   GLASGOW. 

Ekctrical  Insulators,  Fuse  Handles,  Sc. 


CASING  &  CAPPING 

Manufaciurod  by 
JOXX^T    AAT'II^.EZSIVXI'X'Ei:    AC    CO. 

(Suceessors  to  BOURNE  &.  GROVE). 
Contraoton  to  G  P  0  Bridge    Saw    Mills,    WORCESTER. 


FOR    URGENT    REWINDS 

AND  GENERAL  MOTOR  &  DYNAMO  REPAIRS. 
CREWE,,  ALLEN  &   CO.,    A.C.  &  O.G. 

23,  Chapel  St.,  Cripplegate,  LONDON,  E.C.2.  Te'lep!:    Cen».   MStf. 


(nKNl'INTC   AMKRICAN) 

SHEETS,  BODS,  TUBES,  BUSHES.  DISCS,  WASHERS. 

SiNi.   5..1  11  K\gi;ililKS  roil  AUOVK   to  ; 

AHQTIIV  Jir   ¥¥AVF^    woodside  works. 

•r**-' i^ -I  l-l^     **•     M-rt.  A  *ll»J,    HIGHCATE.    LONDON,  N. 

"  Ausl,.v.->..  Illt;:il".   LmikI.mi."  T.Oc.],l,..Iic      1-171)  Ilonisi-y. 


ted  -  'W SLwm  i  n  ^ 


FCevol«.tt.ionized. 


9 


THE    "SIMPLEX"    ELECTRIC    BED-WARMER. 


The   LOWEST  CONSUMPTION  of  any  Electric   HeaUnn  Apparatus  in   the  World. 

LET      US      HAVE      YOUR      ENQUIRIES      WITHOUT      DELAY 

Manufacturer..    THE    SOUTHERN    ELECTRIC    CO.,    Simpl. 


21/-       (Subject). 


.e.  Si.  CeorKe'.   Pk.   A...  WESTCLIFF.    ESSEX. 
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ARC  LAMP  CARBONS 


WE  HAVE  the  LARGEST  and   MOST  VARIED  STOCK  of 


c 

A 
R 

B     fOR 

O 
N 
S 


FLAME     ARC     LAMPS, 

OPEN     TYPE     LAMPS, 

ENCLOSED     LAMPS, 

PHOTOGRAPHIC     WORK, 

WELDING, 

CINEMATOGRAPH    PROJECTORS, 

STAGE     ARCS 

IM     THE    UNITED     KIHODOM. 

All  makes,   sizes   and  lengths   can    be   despatched  immediately 

upon    receipt   of  order. 
Write  for   Carrent   Price   List  and   Trade  Discounts.     They  u.itt 

interest  yon. 

£:.   A,  I^AN^GRISHC  &  Co., 

25.     WARHAM     STREET.     S.E.   5. 

'Phone:  Hop -1062.  Telegrams;  •' Ellangrica,  Camber,  London." 


For   HIGH-GRADE 
BRITISH  MADE 

SWITCHGEAR. 

Sen  J  your  enquiria 
for 

Circuit  Breakers 
and  Oil  Switches, 
&c. 

J.e.STATTER&Co., 

Queen  Anne's  Cbamben, 
WESTMIHSTER.  S.W.  I. 
TelephoDe  :  Viclorii  6196 


DP.    TYPE. 


66 


55 


EMCOL 

PATENT 

TOTALLY-ENCLOSED 
MOTORS 

ARE    DUST    PROOF 

AND    REQUIRE    MINIMUM 

OF    ATTENTION. 


IF  YOU  ARE  DESIROUS  OF  IN- 
STALLING FIRST  QUALITY 
MOTORS  WHICH  WILL  ENSURE 
A  HIGH  POWER  FACTOR  OVER 
YOUR  SYSTEM  WRITE  US  FOR 
PRICES  AND  PARTICULARS. 


WALTER    McGEE    &    SON,   LTD., 


MANCHESTER    OFFICE. 
32,  KING  ST.,  W. 


ALBION  WORKS,  PAISLEY. 


PRESSPAHN 

BEST     QUALITY.  HIGHEST     FINISH. 

LOWEST     PRICES. 

Mica  &  Micanite  Supplies,  Ld.  ?:&'o}^oh™^ 

Mica  House,   Offord   Street,   London,  N. 


The  NEW  Union  Electric  Co.,  Ltd., 

2  C.4STLE  STREET,  ENDELL  STREET.  L0\D0N.H:C.2. 

Telephone:  1027  Cer.crJ. TeUgrcm,:  " .Abeam.  Lon Jon." 

BRITISH      MADE 

POLYPHASE   MOTORS. 

Makers  also  of 

UNION    EXCELLO 

FUME  ARC 

LAMPS. 


FERRO-PRINT 

LAMPS, 

etc 
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We  deliver 
FROM    STOCK 

all  usual  sizes. 

( SHEETS. 
PAPER. 

MICAHITE-S 


NICA  MFG.  CO.,  LTD., 


VOLTA     WORKS. 


T«legram 

■   OMICAWANU,  LONDON 


BROMLEY,  KENT. 


Telephone 
Bromley  9. 


q^ 


Use  a  fuse  which  will  really  protect  those 

small  motors — you  can   if   you  install   the 

1/10  to  1/4  horse  power  sizes  of 


REPULSION    START— INDUCTION 

SINGLE-PHASE  MOTORS 

Such  a  protecting 
fuse  will  usually 
be  of  sufficient 
capacity  to  suc- 
cessfully start  the 
ordinary  full  load. 

Illustrating  a  J  HP.  Motor. 

THEY      KEEP-A-RUNNING. 


Manufactured  only  by 

CENTURY    ELECTRIC     COMPANY, 

19th  Pine  to  Olive  Streets,  St.  Louis,  Mo.,  U.S.A. 


A    STOCK    OF  "CENTURY'    MOTORS    IS  CARRIED    IN    LONDON    BY- 
The  Sole  British  AKcnts— 

SWEDISH  ^l\"<s?r1^  limited 

5,    CHANCERY    LANE,    W.C.  2. 

Sales  Manager:    R.  A.   MARl'LES. 
Telegrams:  "  Antosyncro.  Fleet,  London."      Telephone:  Holhom  1703. 


IMPULSE  STEAM  TURBINES, 

Horizontal  and   Vertical 

STEAM    ENGINES. 

also 

SURFACE    &    JET    CONDENSERS, 

DOUBLE    HELICAL   GEARS. 


Works:  ATL.AS  CO.,  Ltd.,  Copenhagen,  Denmark. 
U.K   Representative: 

E.  W.  DOREY, 

Norwich  House,  Southampton  Street, 
HIGH  HOLBORN,  W.C.   1. 

Telocrams  :  Allaturcoy.   Westrenl.   London.     Telephone:  Muaeum   1157. 


\im=iu\M=m 


ELECTRICAL  rSUUTIHE  HHTERIMS. 

Silk,      Presspahn,      Black  Adhesive  & 
Cloth,      Leatheroid,     Rubber  Tapes, 
Paper,       Ebonite,         Webbed  Tapes 
Tapes,       Micanite,       and  Sleeving, 
Fibre,         Flexible  Tubes,  Lebakite, 
Mica,         Dynamo  Tapes,      etc. 

WHICH  WE  CAN  OFFER  AT  FAVOURABLE  PRICES. 

PROMPT      DELIVERY. 


LARGE     STOCKS. 


your  enquiries. 


SPIGER  BROTHERS,  L"  '\r.ooTTt 


NYKOPING  LONDON. 


PACK  WITH  SECURITY. 
QUEBEC    "WOODWOOL"    COMPANY 

(WOODWOOL     AND     WOODWOOL     ROPE). 

WRITE  lor  SAMPLES  and    PRICES  of  our  THREE  GRADES:— 

Coarse,    Medium    and    Fine. 


WE   GUARANTEE 


\PROMPT  DELIVERY. 
[ACTUAL  WEIGHT  &   DRY. 


100  TONS  always  in  stock  at  Quebec  Wharf  :  also  all  sizes 
of  the  •'DOMINION"  WIRE  NAIL,  IRON  WOOD 
SCREWS  and  TACKS. 


^:  SICIC     IMCORXON'    &    Co., 

BROAD    STREET    HOUSE. 
ILiOIfDOMr.      E.C  a. 

Telephones  :  Telegramfl ; 


London  Waix  164  and  1 


'  MORFIBSOPE,    'PhOKS,    Lon>»B.'* 


Mouictings 


METAL  PUMPS, 
CMLMICAL  VESSELS,  kc 
LINED    WITH    EBONITE. 


jE^auimes 
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i^OOK 


CiJ 


FOR  THE 
TRADE 
A\ARK 
ON  EVERY 
LENGTH  OF 
SIMPLEX  CONDUIT 


WARNING  :  In  uuiirm-oiis  instances,  imported  iiiid  inferior 
nrade.s  of  conduit  are  l)einj^  .'-applied  'ly  certain  unscrupulous 
vendors  against  requisitions  for  Simplex  conduit.  It  should, 
therefore,  be  noted  that  the  sale  of  other  makes  of  conduit 
where  ''  Simplex  "  is  specified  is  illej,'al — judgment  to  this 
effect  having  been  given  in  the  Courts. 

PROTECTION  :  In  order  to  ert'ect  a  safeguard  for  your  in- 
tcn'.-N  in  tins  direction  every  length  of  genuine  Simplex  con- 
duit will  now  bear  a  reproduction  'n  transfer  form  of  the 
Company's  trade-mark  to  act  essentially  as  a  guarantee  of 
"  Simplex  "  origin. 

GUARANTEE:  When  ordering  conduit,  therefore,  order 
Si]niilex  conduit  and  see  that  everv  length  beai'S  the  little  red 
label;  it  is  YOT'R  GUARANTEE  that  the  conduit  supplied  is 
Simplex  conduit^conduit  that  is  etticient  to  the  utmost  limit 
or  efficiency. 

ADVANTAGES:  Besides  its  guaranteeing  the  source  of 
nngin.  the  label  also  indicates  that  the  conduit  is  manufactured 
from  only  the  highest  grade  of  steel,  and  that  each  length  is 
specially  insi>ected  and  tested  for  smoothness  of  bore  and 
accuracy  of  internal  and  external  diameters.  A  special  prcK-ess 
of  stoving  after  enamelling  gives  the  conduit  a  protective 
covering  of  exceptional  durability,  which  is  at  once  elastic  and 
tenacious,  and  posses.ses  good  insulating  properties.  The 
threads  arc  well  c-ut  AFTEB,  enamelling,  and  are  protected  by 
cardboard  caps  against  damage  during  delivery. 


SOLD  THROUGHOUT  THE 

STOCKED    .^T    14    BR.ANCllES    IN    THE    U.K.    AND 
OBT.'MNABLE  .ALL  OVER  THE  WORLD. 


Advt.    of  Simplex    Conduits,     Limited,    Garrison    Lane,    Birmingham. 


.J 
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A  Happy  and  Prosperous 
New  Year  to  all  our  Agents! 
Congratulations  on  the  fine 
showing  you  made  during 
1921,  and  cordial  Good 
Wishes  for  still  greater  suc- 
cesses in  1922!  In  handling 
Lalley  Light  you  have— as 
you  know— the  best  thing  of 
its  kind,  bar  none.  Here's 
wishing  you  good  business 
in  all  your  departments. 


STUDEBAKER,   Ltd. 

(Lighting  Plant  Dtpt). 

1 17-123.  Great  Porlland  Street. 

Lontlon.  W.  1. 

Gram,:    - StiJtbahtt.   WaJ«.   Lmiw." 
Fhoni:      ■     ■     Unthim  I2l0i4  Hat:) 
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Safe  Crane  Control 

with 

Unskilled  Operators 


Potentiometer  Control  ensures  perfect 
safety  with  the  least  skilled  operator. 

One  only,  of  several  control  schemes  for 
hoist  motions  employed  with  AUenwest 
Drum  Controllers,  it  has  many  im- 
portant features.  The  speed  is  always 
proportional  to  the  position  of  the  con- 
troller handle,  whatever  the  load.  The 
maximum  speed  is  fixed  at  a  safe  value 
and  complete  control  of  the  load  is 
ensured  when  lowering.  A  loaded  hook 
is  automatically  retarded  and  a  light 
hook  driven  down,  the  speed  in  both 
cases  being  at  its  maximum  safe  value. 
Weston  or  similar  brakes  are  unnecessary. 

AUenwest  Drum  Controllers  are  con- 
structed to  gi\e  uninterrupted  service, 
and  there  isadesign  for  every  requirement. 
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SOLE    AGENTS 
for 


THE  CONDOR   LAMP 
MANUFACTURING  CO.,   LTD 


ENGLAND    AND    WALES: 

THE  B.T.T.  ELECTRIC  LAMP 
AND  ACCESSORIES  CO., 

5/10,   Rangoon  Street,  Crutched  Friars, 
LONDON,    E.C.  3. 

Telephone:  (Two  linesi  Avenue  8768,  8769.  Telegrams:   Duchavwat,  Aid.,  London. 

^RANCHES  .— 
MANCHESTER      -       26,  Cooper  Street  NEWCASTLE      -        -      23,  Grey  Street 

LIVERPOOL  -         -  81,  Dale  Street  LEEDS  -         -         31,  Victoria  Square 

BIRMINGHAM BRISTOL     -         -     43,  St.  Nicholas  Street 

HULL :  T.  B.  MORLEY  &  CO.,  Ltd.,  WOLVERHAMPTON 

Jameion  Street  Regent  Chambers,  Lichfield  Street 

It  is  with  great  pleasure  that  we  announce  an  arrangement  we  have  made  with  the 
STELLA    LAMP    WORKS,    LIMITED, 

HARLESDEN,    LONDON,    N.W., 
for  that  firm  in  future  to  supply  CONDOR  Half-Watt  and  Argon  filled  Lamps. 


CONDOR  Lamps  are  still  being  sold  OPENLY  and  STRAIGHTFOR- 
WARDLY and  our  INDEMNITY  is  STILL  GOOD.  Our  FRIENDS 
can  rely  on  us  in  spite  of  any  statements  to  the   CONTRARY. 


Not  one  order  placed  with  us  for  Half- Watt  Lamps  has  been  cancelled. 


SCOTLAND  AND   IRELAND  : 

CH  ARLESWORTH  PEEBLES  &  CO., 

ELECTRICAL    EU^GI3^EERS, 

134,    St.    VINCENT    STREET,    GLASGOW. 

VcUphont:   Central  3537.  'Celrgrams  :   "  aCeleorltc" 

DUBLIN:  CORK:  GALWAY : 

T.  F.    LLOYD,  THE  EFFICIENT  ENGINEERING  CO..  GALWAY    ELECTRIC    CO„ 

25.     Eden   Quay.  93.  PalricL  Slrecl.  Newlon  Smllh. 

BELFAST:  LONDONDERRY: 

JOHN  MCURDY  4c  CO.  THOMAS   MAY.  B.A..  A.M.l.EE.. 

7.  Waring   Slre.l  Cr^.I  Jamo,  Street. 


^^OU    CANNOT    BUY   A    BETTER    LAMP.    | 


Legal    action    will     be     taken    against    any     person    or    persons 
claiming  to  be   directly   or   indirectly  importing    Condor   Lamps. 
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NOTICE 


regarding     the 


COST 


of 


ELECTRIC  CONTROL  GEAR 

In  anticipation  of  the 
fall  in  costs  of  materials  which  will 
be     caused     by    the     discontinuance 
of  the  Ministry  of  Munitions  bonus, 

GEORGE  ELLISON, 

Maker  of  ELECTRIC  CONTROL  GEAR, 

has   decided   to 

REDUCE  SELLING  PRICES 

o 


0 


This     reduction     will     take     effect    on 
JANUARY      1st,     1922,     and     will 

STABILISE  PRICES 

for  ELLISON  CONTROL  GEAR. 

Georffe  EUiton,  December  30th,   1921. 
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BACK-OF-BOARD 

RFSISTAINCES. 


This   type   of   regalalor   is  specially   interded    tor  building 
into    iwitcKboards,    and  is   made    in    any   size    or   capacity. 


The 


fealu 


ABSOLUTE  RELIABILITY.  NEAT  AND  COM- 
PACT    EASILY    ACCESSIBLE.    EXTREMELY 
SIMPLE  DESIGN.  MINIMUM  COST  OF  FIXING. 
MADE     TO    SUIT    YOUR     OWN    EXACT 
REQUIREMENTS.AND  AT  A  MODERATE 
COST. 
Prf-eminenlly  suHable  for— 
Battery     Charging     Panels,     Projection     Lamp 
Switchboards,      Shunt      Regulation,      etc.,      etc. 

Wt    .uDpIy    Ihese    resistances     COMPLETE     with    Hand   Wheel  and 

Dial-Plate,  all   readv     or  fixing   to   the  switchboard.      They  can  also  be 

supplied  with  sprocket  and  chain  control. 


Plaaat  adtlroma  your  anqulrloa  to  i— 

The  Cressall  Manufacturing  Co., 

II    I  40  &  41,  Staniforth    Street,    BIRMINGHAM.  |   || 

I  Jelegramt  :    ■■OHMIC   BIHMIHaHA¥  "        lelephonK  :  CENTRAL,  3463         \ 


GRINDERS 


You  cm  ob'ain  sccuiate  lesults  very  rapldl/tn  Chu.chill  Grmdcls. 
This  means  cheapness  in  production. 

There  is  no  cbeapei  process  tor  accurately  producing  finished  aur- 
face«.  either  cylindrical  or  flat. 

Ihe  reason  Churchill  Grinders  are  so  uniformly  sjccjtsful  is  that 
they  are  capable  of  continuous  maximum  productun 

Whatever  grinding  work  you  may  have  we  cin  giva  you  the  right 

fetlui  whatyou  want.  It  will  cost  you  nothing  and  may  s^ve  you  m'tch, 

Ct-iApi_ES     Ci-iURCMiLu   c-   C?    Limited 

9-15.  LEONARD     STREET     LONDON      EC    2 


fe 
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QUALITY. 


ENGINEERING     SUPPLIES     LIMITED, 


- I 


COMPETITIVE, 


SILK  &  COTTON  COVERED  H.C.  WIRE. 

ENAMELLED      AND      SILK     COVERED 

FLEXIBLE  CORDS,  V.LR.  CABLE. 


PROMPT 


MANCHESTER      GRADE      FLEX  TELEPHONE      CORDS 

WE     SPECIALISE     THROUGHOUT. 


DELIVERY,  PUnr:     CITY  22'}9 


155a.  UPPER  THAMES  ST..  E.G.  4. 


Cam,  .  -PROELLS.  I.OSDOW: 


SIOCKS. 


WHITE,    JACOBV     &     CO.,     LTD., 

IBsL-yhtstm  Pla,ce,  (EBtatoiished    isss.)  CAMDEN    TOWN. 

^_^  ,__.^  _^  A  M  Hi  ^k^Mlfli^^lfl^^^^^Hli^^^^^^^^^  LONDON      N  W.  1 

DYNAMOS,    MOTORS,  750  K.W.  TURBO-ARMATURE.  Commutators  ground  up  in  position. 

ALTERNATORS.  Telephnnp:   north    2066.        Telesr»>n«  :"  Satnration,  Ni>rw«9t,  London."  NOW  Commutators    Supplied. 


From  Vte  to  3  H.P.,  D.C.  only. 


YOU    LOST 

THAT     LAST    ORDER    FOR    MOTOR   INSTALLATION 
WHY  ?  ?  ?        PRICE  TOO  HIGH  !  ! ! 

V^    TRY   US.    -^m 

OUR     PRICES    AND     QUALITY     WILL     ENABLE 

YOU  to  WIN  every  time. 


9outh  of  EriQland  it  Ezport : 


The  SMALL  POWER  DYNAMO  &  MOTOR  Co.,  Ltd., 

OLD    LANE,    OPENSHAW,    MANCHESTER. 


Look  at  this  illustration  and  you  will  see  how  it  is  that 
Rawlplugs  provide  the  only  satisfactory  method  by 
which  screws  can  be  made  to  hold  all  kinds  of  fixtures 
permanently  in  any  material. 

Bv  the  old  method  eiilier  you  jammed  a  nail  desperately  mlo  the 
plaster,  where  it  worked  loose,  crumbled  the  p'aster  and  ruined  the 
wall — or  you  cut  a  ho!e  with  the  cod  chisel  m  the  hnck  beyond, 
made  a  wood  plug  to  ht  and  wedged  the  plug  into  position.  In  eitht-r 
case  your  h.xture  was  practically  bound  to  work  loose  and  lail  sooner 
or  later,  because  the  nail  or  wood  plug  merely  rested  in  the  wall.  It 
did  not  grip  inside  the  wall.      But   Rawlplugs  do. 

You  make  a  small  neat  hole  With  lite  Rawlplus  loot— amnller  than  ihe  head  of  the  screw 
— and  press  the  Rawhlui;  i<ito  it.  7/»e  Hawlplug  is  a  little  fibre  ti.be,  and  when  you 
turn  a  .screw  into  it,  it  expands,  the  screw  forms  a  perfect  thread  in  the  Hawlplug, 
grips  the  wall  lik,e  a  vice  and  vour  fixtuie  becomes  part  of  Ihe  wall  itself. 


Sample    Outfit. 

Containing  100  Rawlplugs 
and  supply  of  Screws, 
special  Rawlplug  ^  r* 
Tool    and    2     Bits     O    O 


Do  you  Realise  all  the 
Possibilities  of  Rawlplugs  ? 

Whether  you  drive  a  nail  between  the 
courses  or  chip  the  brck  away  and  insert  an 
unsightly  wood  block,  ihe  result  atler  your  hxlure 
i«  up  IS  alwavs  the  sarr.c-  liouble  and  dissalisf^clion. 
Wilh  Rawl'fKigs  you  Mmply  make  a  sm-h  hole  in 
the  buck  wherever  it  is  required  lo  fix  the  screw, 
insert  a  Rawlplug.  and  lurn  the  screw  home  A 
simple,  permanent  and  salisiac'ory  job. 

Piaster  is  always  cifficult  to  fix  anything  tc. 
Nails  are  uscles  .  «  ood  pluis  br.ak  awav  the  (a-e 
o:  the  wall  and  make  uglv  holes  which  have  lo  be 
made  good  by  plasleiino.  Only  Raw'plugs  wiil 
hold  sntisfjclorily  in  plaster.  T  liey  expand  inside 
ihe  wall  wilh  a  vice-like  grip  and  become  as  it  were 
pirl  of  the  wall. 

Wood   plu^s  won't   hold    in   stone.       For 

fixins!  name  plates  lo  outside  w.dls.  for  lightning 
conductors,  for  ouls  de  winni;  —  always  use 
Rawhilugs.  There  are  no  manlerance  chaiges 
with  Rawlplugs  because  once  up  ihcy  never  need 
ailention. 

The  only  satisfactory  method  ol  making  a 
fixiure  wilh  tile-  i<  by  means  of  Rawlplugs,  because 
the  tile  can  be  pierced  by  the  Rawlplug  Tool 
without  "starring"  or  damage  lo  the  tile  and 
without  the  necessity  o(  plastering  or  cementing 
into  position. 

Rawlpluc.  need  no  skil'ed  h.ndlinB.  Thev  ..e  i-  visible 
when  lit  po'ilion  And  cannot  dam«ee  tlic  walls.  Millions 
liave  been  used  in  l-omes  all  over  the  counlrv  for  fix  nit 
coat  tiooks.  bmckfts.  •■•d  «  I  kinds  of  fiiiutc!  lo  brick, 
plaster,  tiles,  concreie.  marble,  stone,  etc. 


Complete    Outfit. 

All       sizes      ot 
Rawlplugs  and     3L.Z, 
Tools.  Ncs.3-14 


THE     RAWLPLUG     COMPANY,    Ltd.    Gloucester    House.    Cromwell    Road.    London,    S  W   7. 
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Wo    Manufacturm 


1,2«3PHASE  MOTORS 

i    to    35    H.P.,    Fully    Guaranteed. 

Slip  Ring  and  Squirrel  Cage,  with 

indestructible  rotors  and  very  good 

starting  torque. 

COMPETITIVE  PRICES 

HOWELLt  &  CO.,  105,  York  St.,  Hanley, 
STOKE-ON-TRENT. 


YOUR  SALES  CAN  BE  INCREASED 

and,  Incidentally,  your  Showroom 
made  more  attractive  by  displaying 

BETTERWAY 
SHADES. 

The  six  standard  colours — 
Light  Red  — Dark  Red  — 
Rose — Green — Gold — Blue 
— meet  the  tastes  ©f  a  large 
body  of  customers,  and  the 
Bead  Trimming  and  beauti- 
fully Embroidered  White 
Silk  Lining  add  that  touch 
of  superiority  only  obtained 
in  good  class  articles. 

We  invite  you  to  send 
for  our  lllustrmted  Listm 

Sola   Manufaclurera  i 

EXCELSIOR  SHADE  MANUFACTURING  CO.  (Dept.  "A"), 


% 

H 

* 

Series  "  I."  231-  complete. 


Allachment.  whicb  can  be  fixed  i 
witbout  removine  the  lamp  holder. 
Series  "F,"  20/- 


Bakelite  Insulation. 


We  carry  Large  Stocks,  as  follows  : — 

0"5,  0"8,  rs,  3"0,  5"0,  6"4,  lO'O,  12'8  mm  Sheets. 
Small    Tubes    from    10    to   28   m/m    internal 

diameter  x  2  and  3  m/m  wall. 
Large    Tubes    from    143   to  355    m/m  internal 

diameter. 


Guaranteed  Quality. 


Low  Prices. 


DACIER,    LTD., 

BALFOUR     HOUSE, 
FINSBURY     PAVEMENT,    LONDON,    E.C.  2. 

Te(ephone  No. :  London  Wall.  3765. 


CONDUIT    SADDLES 

(JAPANNED  STEEL). 


Stock  Sizes  :  l\  g",  I",  1",  U",  U",  2". 


E.  8H0WELL  &  SONS.  V°' 

Stirchley, 

BIRMINGHAM. 


'Sol"  Agent  for  Electrical  Trade   — 

LIONEL   ROBINSON. 

3,  Staple  Inn, 
London,  W.C. 
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STELCO 

METAL-FILAMENT 

LAMPS. 


THE  STONEBRIDGE  ELECTRICAL  CO.,  LTD., 


Telephone : 
M0LE8EY  343. 


WINDMILL    ROAD, 

HAMPTON    HILL. 


PRICES   DOWN 

of 
iLAjWlSk^h^  Direct-coupled  OCj  1 

DESIGNED  FOR  FIFTY  20-C.P.  LAMPS.  AND  WORKSTESTED 
FOR  A  HUNDRED  LAMPS.     IT  COMPRISES 

ENGINE  of  2  H.P..  givinf!  such  complete  combustion  that  exh.ust  is 
smokeless  aod  odourless.  Its  detachable  head  reduces  engine  cleaning 
to  a  ten-minute  job. 

CARBURETTOR  (automatic)  changes  fiom  petrol  to  paraffin  without 

adjustment. 

LUBRICATING 
SYSTEM  needs  filling 
In  one  place  oniy. 

GENERATOR; 
shunt     wound,     giving 

10  amperes.  ^^^^^^^^H        3  |QQ 

SWITCHBOARD:  ^^^^^^^^ 

enamelled  Elate  IS"  xlii".  ^^^^^^^^m  Prices  and  full 

Finest     quality    inslru-  ^^^^^^^^^^^ 

m.nts. 

BATTERY  :  27  cells 
(30  V.)  in  glass  boxes. 
Olien  top  type.  72.  90  or 
144  Ah.  capacity. 

LOWKF.&SONS, 


—  ALSO  — 
1  kw.     50  V. 


Write  for  Prices  and  Folders. 


POWER  AND  LIGHT 

WITH 

THE  QUIET  KNIGHT 

ON    PARAFFIN. 

USE  WILLYS  LIGHT  AND  POWER 
SET  WITH  ITS  LARGE 
CAPACITY  BATTERY,  3-H.P 
Air  Cooled  Engine,  I^KW.  Generator, 
225  ampere  hours  Battery  at  22-30 
oolls. 


RETAIL  PRICES. 


OLD  PRICE  ...  - 
NEW  PRICE  -  -  - 
REDUCTION    OF 

Operative  Dec.  9th. 


£225 
£195 

£30 


ENGINE  &  GENERATOR  ONLY. 

NEW  PRICE    -    £125. 


At  the  reduced  price  the  Willys 
Light  Electric  Set  is  the  greatest  value 
for  the  money  ever  offered  to  the 
Electrical  Trade, 


^/^^ii^I^^O 


TD. 


WILLYS  OVERLAND  CROSSLEY,  L 

HEAD   OFFICE  &  WORKS    -  Heaton  Chapel.  Manche.^ler. 

SHOWROOMS  -  -  -   151/3.  Great  Porlland  Street.  W.  1 

AGENTS  -         -  YOU   CAN    BE— Write  {or  ParliculMs. 
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FULLER 


TRANSFORMERS 

HAVE  20  YEARS'  PRACTICAL 
A.C.  EXPERIENCE  EMBODIED  IN 
THEIR  DESIGN  AND  CONSTRUC- 
TION, RESULTING  IN  A  HIGH 
STANDARD  OF  RELIABILITY  AND 
EFFICIENCY  ATTAINED  BY  FEW 
OTHER   MAKES. 


''Equal  to  the  Fuller  Motor." 
The  FULLER  ELECTRICAL  &  MANUFACTURING  Co., 

5,   Chancery   Lane,    London,   W.C.  2. 
'Phone:  HOLBORN  6084-5. 


Telegrams  : 
'*  Fallmage  Fleet  Londo 


WALTHAMSTOW. 

LONDON,  E 


J.  W.  B.  ACCUMULATORS 


BEST    FOR     E^ERY    USE 


I  ACCUMULATOR  REPAIRS 

==  To  any   make. 

^  SPECIAL    PROMPT    SERVICE. 

m  J-  W.  BARNARD,  4,  Gt.  Winchester  St.,  London,  E.C.2 

^=  Works;    45.  Great  Ormond  Street,  London,  W.C.  1. 

^M  Telephonet :    London  WtH  1632             ■             ■             Museum  1022. 


ARMATURES 
REWOUND. 


Westminster" 

Bojt'5'pe  f' Carbon , 

Brush  Holders 

aver  20000 
supplied  1 


WiUesden  J700 


"WESTMINSTER" 
ARC  LAMPS. 


Wes  tm  ins  ter  EngiDeerinj  C?  LS 
Willesden   Jane  don,    ' 
London,  N.^C^^IQ 


Makers    of 
Balancers, 
TAoXor    GenereLtors 

TA^chines   of  special  Desi^. 


Westmmstep" 
Arc  Lamps 
for    ^ 
PiJotoiJraphv, 


Deeember  30,  mi'] 
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J.P.IULL*C*^F 


Telei^naa: 
"  DTKAMO," 
OLDHAM. 

Telephone  ; 
900  (two  linet). 


OLDHAM. 
MOTORS 


AND 


DYNAMOS 


FOR 


50-H.P.    D.C.    MOTOR    WITH    BEDPLATE    AND    OUTER    BEARING. 


Direct  or 
Alternating 

Current 
♦♦♦♦♦♦♦♦♦♦ 


FLUSH  TYPE  BARREL  BELL  PUSHES  (prov  pat  , 

ENGLISH   MANUFACTURE    MASS  PRODUCTION    COMPETITIVE  PRICE. 

STRONG    MECHANICAL     CONSTRUCTION     -     SOUND    ELECTRICAL    INSULATION. 


No.   61    WITH    PART  OF 

BRASSWORK 

REMOVED. 


No.  eY     PRICE  2/3  ea.        No.  71.     PRICE  2  6  ea.  No.  81.     PRICE  2/9  ea. 

ADJUSTABLE  TYPE  for  RECESSED  PLATES  or  where 
DEPTH  ot  PLASTER  UNCERTAIN. 


CONTACT  FITTED   IN 

MOULDED      INSULATION 

WORKINGon  BALL  JOINT 


No.  101.    Phict  9<l.  ea. 


No.  61/101.     PKlC£3/-ea. 


PRICE  3/3  ea. 


No.  91.     PRICE  1/-  ea. 

MANUFACTURED     BY. 


GATH  ELECTRICAL  ENGINEERING  CO.,  Halifax,  eng. 
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Not  lamps  alone 
for    light _ 


Modern  installations  are  usually  equipped 
with  gas-filled  lamps,  but  the  high  intrinsic 
brilliancy  of  these  lamps  needs  controlling 
to  get  the  best  results.  In  "  SunJite  "  P.E. 
Reflectors  and  fittings,  there  are  embodied  all 

those  features 
which  experi- 
e  n  ce  has 
shown  neces- 
sary.  Not 
only  are  the 
reflecting 
surfaces  cor- 
re  ctly  d  e- 
signed  to 
send  the  light  just  where  it  is  required,  but 
ventilation  and  other  details  have  been  care- 
fully dealt  with. 

"  SUNLITE  " 
REFLECTORS 

The   complete    range   is    illustrated    in    our 
Booklet     "High     Efficiency     Lighting 

There  you 
will  find  just 
the  infor- 
mation you 
require  to  get 
the  very  best 
results  in 
illuminat  ing 
large  areas 
whether  in- 
side or  out- 
side. We 
shall  be  glad  to  send  >ou  a  copy,  or  to 
advise  you  on  an>  special  lighting  equipment. 


118-120,     CHARING     CROSS     ROAD. 
LONDON  W.C.2. 

BIRMINCI1AM  :  30.  P«r«di.e  SireeL 

NEWCASTLE  ONTYNE:  Milburn  Houte. 

BELFAST  -        -         -  Gibiion'.  Elds...  Mill  St. 


TtUt>home  —Gerrard  7760  U  Hi 


Printed  by  Wm.  Catk,  Ltb.,  147-L'jO,  Qt,  Batrron  Hill,  E.C.  1,  and  Published  by  The 


There  are  so 
many  reasons 
why  you  should 
buy  your 

LAM  PS 

OSRAM  BRITANNIA  -  Z 
ELASTA-  MAZDA  COSMOS 
STEARN-EDISWAN-FOSTER 

at     the    SUN. 


The  sale  of  Lamps  should  be  a 
considerable  part  of  your  business. 
If  you  supply  only  the  really 
reliable  lamps  made  by  E.L.M.A. 
members.  The  lamps  which 
your  customers  naturally  ask 
for,  because  they  know  they  are 
good  and  because  they  are  well 
advertised.  These  are  the  lamps 
you  get  at  the  Sun — from  stock 
in  any  quantity.  A  stock  of  a 
quarter  of  a  million  lamps 
means  that  your  orders  are 
instantly  executed.  The  terms 
are  the  bast  you  can  get  any- 
where. The  service  is  excellent 
— Sunco  Everything  Electrical 
Service — the  lamps  can  be  in- 
cluded with  many  other  items 
— saving  you  buying  and  carriage 
expense. 

Send  to-day  for  Particulars 
and  prices  of  lamps,  List 
No.  346,  and  anything  else 
electrical— Sunco  lists  will 
help  you  to  more  business. 


TnUgrams:  "  Secabilia.  Ox  London.' 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimii^- 

ElECTniZ'L'REVlKW,'  Ltd.,  4,  budgate  Hill,  London,  E.C.  i. 
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rises  about  l,.50O  ft.  in  twelve  miles  .and  throughout  the  sec- 
tion there  is  little  level  running.  Power  will  be  provided  bj 
a  generating  station  which  is  being  erec'ted  at  Glencoe. 

Taunton.— Okdek  Cancelled.— The  Ministry  of  Transport 
has  informed  the  Town  Council  that  an  Order  has  been  made 
abrogating  as  from  December  6th  the  powers  of  the  Taunton 
Electric  Traction  Co.,  Ltd.,  in  respect  of  the  tramways  author- 
ised by  the  Taunton  Tramways  Order,  1900,  and  the  Taunton 
'Tramways   (Extension)  Order,  1907. 


TELEGRAPH    AND    TELEPHONE    NOTES. 


France. — I'elkfhone  Skbvice.— That  the  Goverrmicnt's 
monopoly  of  the  telephone  (Service  hag  been  a.  failure  is  sug- 
gested by  The  Times  in  announcing  a  bold  plan  submitted 
by  M.  Deschamps,  former  Minister  of  Posts,  Tele- 
graphs, and  Telephones,  to  mdustrialise  the  telephone.  liis 
idea  is  that  the  Slate  should  make  over  its  monopoly  to  a  com- 
pany, which  would  take  over  not  only  the  telephone  system 
and  apparatus,  but  also  the  personnel  now  employed  by  the 
State.  The  w^eak  and  impracticable  side  of  his  scheme  is  that 
the  perso«(ifi' should  be  '  part-owned  and  "  part-paid  "  by 
the  State.  As  against  this  proposal  a  Bill  has  been  laid  before 
the  Chamber  by  the  pre.sent  Mmister.  M.  Paul  Lall'ont,  which 
is  an  earnest  attempt  to  remedy  the  liefects  of  the  existing 
system,  while  retaimng  the  monopoly.  Instead  of  yearly  doles, 
M.  Laffont  asks  for  a  lump  credit  of  l.Uud,U<X),000  ir'. 
(i31,UllO.UO0),  spread  over  a  period  of  eight  years.  This  woukl 
enable  him  to  attain  continuity  in  carrying  out  his  plans. 
The  financial  programme  counts  on  ^be  volimtary  assistance 
of  the  Chambers  of  Commerce,  public  and  private  establish- 
ments, municipalities,  &c.,  in  the  shape  of  loans  without 
interest.  This  last  idea  is  already  ?n  operation  at  Lyons, 
Bordeaux,  fjille,  Eoubaix,  and  other  towns.  M.  Laffont  pro- 
poses not  only  to  speed  up  and  improve  the  telephone  service 
generally,  but  he  means  to  modernise  it  in  the  technical  sense 
of  the  word.  Whereas  the  Parisian  now  pays  1,750  fr.  (±'a5) 
annual  subscription  fee,  M.  I^aft'ont  intends  to  charge  3-50  fv. 
(.£7)  "  tout  conipris." 

Imperial  Wireless  Chain — The  presentation  to  the  Cabinet 
of  the  report  of  the  Wireless  Telegraphy  Conunission  has 
afforded  Dr.  W.  H.  Eccles  (vice-chairman)  a  suitable  occasi'jii 
to  place  before  readers  of  The  Times  .a  broad  statement  cox  er- 
ing  the  preparatory  work  that  has  been  accomplished  towards 
the  improvement  of  Imperial  communication.  After  referring 
to  the  unanimous  report  of  the  Wireless  Telegraphy  Conunit- 
tee  that  was  published  in  June,  1920,  Dr.  Eccles  point.-,  out. 
inter  alia,  that  the  establishmeiit  of  intermediate  relay  stations 
shortened  the  average  link  of  the  chain  to  2,320  statiite  miles. 
But  even  across  2,O0O  miles,  especially  in  tropical  regions,  it 
would  not  be  easy  to  guarantee  an  uninterrupted  service,  and 
when  atmospheric  conditions  were  unfavourable  the  most 
powerful  of  exi.stin;"'  stations  would  often  be  asked  to  repeat 
messages.  The  Committee,  therefore,  had  to  find  a  method 
of  generating  electric  waves  which  should  be  capable  of 
adaptation  at  will  to  ranges  varying  from  2,IKX)  to  ll,0il0  miles, 
and  capable  of  easy  variation  in  .strength  from  moderate  to 
very  intense,  according  to  the  atmospheric  conditions.  Tlie 
most  promising  combination  of  flexibility  and  the  other  de- 
sirable qualities  was  found  in  the  method  utilising  the  ther- 
mionic valve,  as  yet  untried  on  a  large  scale.  In  its  report, 
the  Committee  recommended  that  the  Imperial  stations  should 
be  equipped  with  thermionic  valve  plant  able  to  deliver  at  least 
120  kilowatts  of  power  to  an  eflicient  antenna  and  capable  of 
extensioii  to  240  kilowatts  at  a  later  date  as  desii'ed.  The 
principal  station*  in  England,  South  Africa  and  India 
would  communicate  direct  during  the  hours  of  each  day  known 
to  be  most  favourable  for  the  respective  pairs  of  stations. 
When  atmospheric  disturbances  at  the  receiving  stations  were 
shght,  the  messages  might  be  in  code  or  otherwise,  and  would 
be  sent  at  high  speed.  When  the  atmospheric  conditions  were 
not  quite  suitable  for  coded  and  commercial  messages,  a  con- 
siderable volume  of  news  traffic  could  be  conveyed.  Later, 
■when  the  atmospheric  conditions  became  still  more  difficult, 
the  intermediate  relay  stations  would  be  called  upon  to  ta1<e 
down  messages  for  retransmission.  The  intermediate  .stations 
would  doubtless  have  a  certain  volume  of  local  traffic,  and 
would  be  of  strategical  importance. 

To  plan  the  stations  in  detail  the  Wireless  Telegraphy  Com- 
mission was  appointed  by  the  Cabinet  in  December,  1920;  its 
report  has  just  been  presented  to  the  Cabinet,  and  is  to  be 
published  shortly.  In  respect  of  thermionic  valve  plant,  the 
Commission  has  drawn  most  of  its  practical  and  proved  infor- 
mation from  the  stflIT  of  the  .Admiralty's  station  at  Ilor.'iea, 
Portsmouth,  and  from  the  Marconi  Co.  .Approximate  esti- 
mates point  to  an  average  capital,  cost  per  station  of  not  more 
than  .igl (50,000,  including  the  transmitting  and  receiving  sides 
of  a  duplex  station,  but  exclusive  of  st;tff  quarters,  which  may 
have  to  be  provided  at  some  of  the  sites. 

After  reference  to  the  Press  and  propaganda  aspects  of  the 
possibilities  of  an  Impeiinl  clinin  of  w'irelcss  stations.  Dr. 
Eccles  concludes  that  the  universal  wireless  progress  during 
the  eighteen  months  which  have  elapsed  since  the  Imperial 


Wirelese  Telegraphy  Committee  formulated  its  scheme  haa 
tended  to  confirm  its  conclusions  that  an  Empire  wireless  ser- 
vice can  be  made  contmuous  and  trustworthy  at  re.isunable 
cost  by  the  aid  of  intermediate  relay  stations!  and  that  only 
in  this  way  can  we  escape  the  partial  and  erratic 
service  which  must  accompany  attempts  at  direct  com- 
munication across  the  immense  distances  separating  the  chief 
centres  of  the  Empire. 

Italy.— New  Wireless  St.mio.v.- The  Italian  Ministry  of 
Posts  and  Telegraphs  is  to  grant  a  concession  for  the  installa- 
tion and  working  of  a  wireless  station  on  the  Island  of  Rhodes. 
to  a  private  firm.  The  station  is  mtended  to  estabUsh  a  regu- 
lar service  of  messages  between  Italy  and  Asia  Minor. 

Norway.— Storm  Damage.— A  violent  gale  raged  through 
Norway  on  December  17th.  Great  dislocation  of  the  telegraph 
and  telephone  services  was  cau.sed  and  communication. with 
Denmark  and  Germany  was  broken.  On  December  "ioth  com- 
munication was  good  with  England,  but  the  wires  were  over- 
burdened. There  wa.s  no  connection  with  Gormanv,  and  with 
Denmark  the  connection  was  bad.  Telegrams  from  Paris 
despatched  on  December  17th  arrived  by  train  from  Copen- 
hagen on  the  night  of  December  19th. — Heuter'e  Trade  Service 
(Christiania). 

Russian=S>vedish      Telegraph      Service.  —  A     complete 

official  telegraph  service  between  Sweden  and  Soviet  Russia 
was  established  as  from  December  17th,  a  formal  agreement 
having  been  concluded  between  the  two  countries  based  on 
the  Swedish  proposal  regarding  fees.—Iieuter's  Trade  Service 
(Stockhohn). 

Wireless  Telegraphy. — .Amateur  Tests.— Fiom  midnight 
until  6  a.m.  on  December  8th,  and  at  the  same  time  on  the 
following  nine  days,  wireless  amateurs  of  the  U.S.A.,  organ- 
ised by  the  Radio  Relay  League  of  -America,  attempted  to 
communicate  with  amateurs  in  this  counti-y.  A  similar,  but 
unsuccessful,  attempt  was  made  last  lebruary.  Ihis  year, 
however,  messages  are  said  to  have  been  accurately  received 
from  43  amateur  stations  throughout  the  U.S.A.  and  Canada. 

Mr.  Paul  F.  Godley,  who  was  sent  over  to  this  country  by 
the  American  Radio  Relay  League,  to  act  as  official  observer 
in  the  lYansatlantic  tests,  selected  .Ardrossan,  on  the  West 
Coast,  as  the  most  suitable  site  for  a  receiving  station.  Ar- 
rangements were  made  for  messages  to  be  sent  each  night, 
and  Mr.  Godley  has  been  .successful  in  receiving  the  messages. 
The  most  powerful  station  heard  was  that  of  an  amateur  at 
Toronto,  and  the  mo.st  distant  station  that  of  an  amateur  at 
Atlanta,  Georgia,  3,600  miles  from  .Ardrossan.  This  is  the 
first  time  that  Transatlantic  communic.ition  had  been  achieved 
with  the  low-power  installations  to  which  amateurs  are  re- 
stricted. 

Wireless  Telephony. — Londox-.Amsterdam    Conversations. 

— Speech  by  means  of  combined  wire  and  w'ireless  telephony 
was  carried  on  between  London  and  .Amsterdam  on  December 
18th,  ordinary  office  telephones  being  used  for  the  purpose. 
There  is  at  pre,sentno  direct  trunk  line  communication  between 
Ijondon  and  Amsterdam,  and  the  demonstration,  which  took 
place  at  Marconi  House,  w-as  made  possible  by  means  of  a 
wireless  link  connecting  trunk  lines  between  the  two  countries. 
The  General  Post  Office  had  placed  the  trunk  hue  between 
London  and  Southwold  at  the  dispo.'~al  of  the  Marconi  Co., 
which  has  erected  a  special  wireless  station  at  Southwold  for 
the  transmission  across  the  sea.  From  Southw-old  the  con- 
versation was  conveyed  by  wireless  to  Zandvoort,  where 
another  wireless  station  has  been  built.  From  there  an 
ordinary  trunk  line  conveyed  the  message  to  Amsterdam. 

The  circuits  enabled  conversation  to  be  carried  on  in  the 
ordinary  way,  one  speaker  breaking  in  and  interrupting  an- 
other as  in  ordinary  conver.sation.  This  was  achieved  by 
working  to  Holland  on  a  slightly  different  wave  length  to 
that  used  for  the  return  conversation,  and  by  separating  the 
transmitting  and  receiving  stations  at  either  end.  The  wire- 
less transmission  was  on  an  unusually  short  wave  length, 
which  is  not  in  general  use,  and  was  relatively  immune  from 
atmospheric   disturbance. 

Railway  Comsiumcation. — The  hope  that  wireless  tele- 
phony can  be  applied  to  avoid  railway  accidents  is  supported 
iiy  experiments  that  have  taken  place  between  Paris  and 
Creil,  on  the  Nord  Railway  system.  Wireless  antennfe  were 
fixed  on  a  carriage,  and  one  compartment  was  arranged  as  a 
receiving  and  transmitting  jwst.  Between  two  telegraph  posts 
skirting  the  line  another  horizontal  aerial  was  established  at 
a  given  point,  thus  permitting  the  use  by  induction  oi  the 
ordinary  telegraph  wires.  Tlie  exjvriments,  which  began  in 
November,  were  continued  in  DecemlK'r.  and  perfect  result* 
are  said  to  have  been  obtained.  From  the  time  the  train  left 
Paris  wireless  conversation  went  on  between  the  Gare  du 
Nord  and  the  special  compartment  of  the  train,  and  was 
kept  up  until  Creil  was  reached.  Experiments  are  to  be 
attempted  between  Paris  and  Calais  and  on  the  Nord 
system. — Dailii  Tclcflraph. 

Mobile  Police  EguimtEXT. — ^The  Paris  Prefect  of  Police  is 
providing  his  force  with  motor-cars  equipivd  with  wireless 
telephone  api^aratus,  from  which  it  will  be  jxissible  to  tele- 
phone to  headquarters  or  to  one  another.  In  police  operations 
requiring  great  rapidity  much  time  otherwise  lost  in  using  the 
ordinary    public    telephone   offices   will    be    saved   and    the 
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chances  of  success  increased.  The  only  point  remaining  to  be 
.-Tettled  is  the  wave  length  to  be  used,  regarding  which  the 
roUe©  Prefecture  is  now  in  communication  with  the  Post  and 
Telegraph  authorinos. — Daily  Mail. 

Wireless  Telegraphy  on  Ships. — At  tlio  recent  Inter- 
national Shipping  Conlereuce  in  London,  a  discussion  took 
place  on  the  regulations  controlling  the  installation  of  wueless 
telegraph  ai>paratus  on  biaid  merchant  vessels.  It  was 
argued  that  a  free  market  lor  apparatus  should  be  maintained, 
and  that  shipowners  should  have  a  free  hand  in  dealing  with 
the  matter.  An  automatic  alarm  device  should  be  sanctioned 
to  avoid  the  necessity  of  human  watchers  for  life-saving 
signals,  and  members  of  the  crew  should  be  trained  sufficiently 
111  be  able  to  perform  the  duties  involved,  instead  of  carrying 
.-.pt-cial  wireless  operators  for  the  purpose.  A  committee  is 
to  be  formed  of  representatives  of  sbipo«ners  to  report  upon 
ilesirable  modifications  of  the  Convention  of  London,  ana  to 
secure  their  adoption  by  the  Governments  concerned. 

Some  details  of  the  progress  that  has  been  made  in  the 
u.se  of  automatic  devices  for  recording  signals  received  from 
vessels  in  distress  were  recently  given  in  The  Times,  accord- 
ing to  which  ia  vessels  representing  as  many  shipping 
companies  are  being  equipped  with  the  new  "  Pom--second 
Alarm  "  of  the  Marconi  Co.  in  order  that  it  may  be 
ihoroughly  tested  in  actual  sea-going  circumstances.  The 
equipment  of  10  of  the  ships  is  complete. 

It  is  understood  that  \vhereas  the  North  Foreland  station 
will  be  fitted  with  the  actual  alarm,  the  Niton  wireless  station 
on  the  Isle  of  Wight  will  also  co-operate  by  sending  out  ex- 
Ijerimental  "Four-second  "  signals.  The  chief  characteristic 
of  the  alarm  is  that  it  is  wholly  immune  from  interference  due 
to  general  wireless  communication  and  atmospheric  distmrb- 
ances.  and  unlike  automatic  devices  intended  to  respond  to 
the  S.O.S.  signals,  it  is  not  actuated  by  signal  combinations 
having  the  same  sequence  as  those  appearing  m  S.O.S.  With 
the  present  form  of  wireless  distress  signal  (S.O.S.)  there  will 
probably  be  great  difficulty  in  devismg  automatic  apparatus 
for  registering  the  receipt  of  the  signal  which  will  be  suffi- 
ciently reliable  to  permit  of  its  use  on  board  ship  in  place  of 
a  watcher,  as  contemplated  in  section  9  of  the  Merchant  Ship- 
ping (N\'ireless  Telegraphy)  Rules,  1920. 

The  distress  signal  cannot  be  altered  without  international 
agreement;  but  it  has  been  suggested  that,  in  order  to  avoid 
the  difficulties  resulting  from  jammiu:;  by  atmospheric  dis- 
turbances, the  distress  signal  proper  should  be  preceded  by  an 
"  a.larm  signal  "  capable  of  actuating  automatic  apparatus 
without  fail. 

Tile  alarm  signal  at  present  under  consideration  consists  of 
a  jirolonged  dash  of  four  seconds  followed  by  a  space  oi  one 
second,  the  alternation  of  dash  and  space  being  continued  for 
one  minute;  and  the  automatic  apparatus  .should  respond  to 
the  alarm  signal  after  the  reception  of  any  three  consecutive 
dashes. 

Copies  of  reports  obtained  at  regular  intervals  from  the 
masters  of  ships  equipped  with  the  device  will  be  sent  direct 
to  the  Secretary,  General  Post  Office,  for  examination. 


CONTRACTS    OPEN    AND   CLOSED. 

{The  date  given  in  parentheses  at  the  end  of  the  paragraph 
indicat«s  the  issue  of  the  Electrical  Review  in  which  the 
"  Official  Notice  "  appeared.) 


OPEN. 

Australia. — Melbouune.— Februaiy  1st.  Victorian  Govern- 
ment Railways.  Four  motor-driven  grinding  machines,  with 
:tccessories.* 

February  1.5th.  100  track  relays;  50  line  relays  (cont. 
;14,739);  loo  ;J-positiou  line  relays  (cont.  34.740).*  February 
•£ind.  100  electric  signal  mechanisms  (cont.  34,738);  electro- 
mechanical interlocking  apparatus  (cont.  'M.6-£2}.'  March  1st. 
50  miles  in.sulated  copijer  wire  (cont.  34,8'2;3).* 

Bulgaria.— February  8th.  Department  of  Posts,  Telegraphs, 
and  Telephones.  30  terminal  boxes;  1,000  combined  lightning 
arresters  and  1-amp.  fuses;  500  ditto,  different  type;  3(X» 
transformers;   W)  conden.sers;   30  junction  boxes.* 

Chile. — February  4th.  State  Railways.  Twelve  wind- 
mills, complete;  one  electric  compressor;  one  air-storage  drum 
and  fl.c.  motor;  1,.300  metal-filament  lamps  for  hghting  loco- 
motives; .38  wall  telephones.* 

Kast  Ham.— January  12th.  Electricity  Department. 
One  1,.500-kW  converter,  either  rotary  or  motor  type;  e.h.p. 
and  l.p.  switchgear  and  connectors.     (December  23rd.) 

India.— Madras.— Februarv  aOth.  Corporation.  L.p. 
cables:— 42  miles  of  twin  7/.n44  S.W.G.  .and  13  miles  of. twin 
7/. 064  S.W.G.  paper-insulated  lead-covered  and  steel-tape 
armoured  cables  for  22.5-V,  a.c.  circuits.  PI. p.  cables  :— 
Two  rniles  of  3-core  7/ .044  S.W.G.  and  5  miles  of  3-core 
7/.OG4  S.W.G.  paper-insulated  lead-covered  and  steel-tape 
armoured  cables  for  5.fJ00-V.  a.c.  circuits  with  neutral  point 
not  earthed.  Specifications  and  forms  of  tender  (4s.  per  set) 
from  the  Publisher.  Electrical  Rbvibw.    (See  this  issue.) 


Leeds. — January  12th.  Electricity  Department.  Single- 
phase  wattmeters  for  12  months  (minimum  2,000).  (See  this 
Lssue.) 

London. — L.C.O. — January  12th.  One  electric  passenger 
lift,  capacity  llj  cwt.,  with  full  automatic  push-button  control, 
to  be  completed  within  two  months,  at  Geoffrey  House,  Tabard 
Garden  Estate,  Bermondsey,  S.E.     (December  16th.) 

Maidens    and    Coombe. — January    10th.      Urban    District 

Council.  Two  10-b.li.(i.  Imnzontal  electric  motors,  startuig 
gear,  A;c.  Also  electric  lighting  installation  at  Blakes  Lane 
pumping  station.  Mr.  R.  H.  Jettes,  cngmcer  and  survcynr. 
Municipal  Offices.  New  Maiden. 

Manchester. — Januaiy  oth.  Corporation.  For  iiarluii 
power  station.  Standard  gauge  railway,  -.i-way  turntables 
Itwo  of  20  tons  and  two  of  40  tons  capacity).  Specilicatiuns, 
iVc,  from  Mr.  F.  E.  Hughes,  secretary.  Electricity  i)ept., 
ioun  Hall.     Deposit  £1  Is.  (returnable). 

New  Zealand. — Wellington. — Januaiy  17th.  Post  and 
Tflfgraph  Department,  25,000  dry  cells  lor  telephone  work.' 

Peterborough. — January  12th.  Electricity  Department. 
One  3,00U-k\\  turno-alteruator  with  condensing  piant,  two 
VoO-k\V  rotary  converters,  two  lOU-kVV  motor  generators, 
e.b.p.  and  l.p.  switchgear,  steam,  water,  and  dram  pipes, 
foundations  tor  the  above  plant,  and  structural  alterations  to 
existing  buildings.     (December  16th). 

South  Africa. — Jouannesblku. — .January  Itli.  Municipal 
Council.  Two  2,000-kW  converters,  with  switchgear  and 
spares.* 

I'RETORiA. — February  1st.  Public  Works  Department.  Con- 
duit and  conduit  httmgs.  Electrical  Engmeer,  Public  Works 
Department,  Pretoria. 

roHT  iiLiZABETH. — Jauuary  31st.  Municipal  Council.  Ten- 
ders for  electrical  plant.* 

Durban. — January  iSth.  372  consumers'  watt-hour  meters, 
including  37  d.c.  meters,  275  single-phase,  50-cycle  inUuctinu 
type  meters,  and  60  a-phase,  50-cycie  mduction  type  a.c.  meters 
lor  unbalanced  leads.*  ' 


*A  copy  of  the  plan,  specihcatious,  ami  conditions  of  tender, 
&c.,  can  be  mspected  at  the  Department  of  Overseas  Trade 
(Room  84),  35,  Old  Queen  Street,   S.W.i. 


Lul, 


CLOSED. 

Government   Contracts. — The  following  Go\t 

acts  were  placed  during  November,  1921  ;  — 

AdMIKALTV      (CONIK.KI      AND       PU]iCIlA,t      UeFAKIMI 

ALLumiilaiors.— I-ondon   liattery    and  Cable  Co.,    Ltd. 
Ctlls    and    bo.tes.— Kullui's     United    lilectric    \v'ork; 
lilectric     travelling    blocks.— H.    Morris,     Ltd. 
iiloctricaII>-driven   capstans. — ^Ir    W.    Arrol   &:    Co.,    Ltd 
Mectric    travelling   crane.— H.    Morris,    Ltd. 
lilectric  light  ana  power  cable  systems. — Johnson   Hi  Phil 
Electric  travellers.— Sir  W.    Arrol   &    Co.,   LtJ. 
Electric    hoists. — W.    Wadswjrth    &    Sons. 
Electric  cable. -Johnson  &    Phillips,    Ltd. 
Insulatiig    materials. — Attwater  &   Sons;   Con 

Rubber   and   Waterproofing  Co,,   Ltd. ;     M 

.Micanite  and   Insulators,  Ltd. 
Motor   rnd  control   gear. — Laurence,    Scott   &    Co 


nnieiit    tun- 


Co 


Ltd. 


Rotary  converter.- English   Electric  Co.,  Ltd. 

Wak  Office. 
Electric   cables.— Enfield    Ediswan    Cable   Works,    Ltd. 
Electric  batteries.— C.  A.   Vandervcll  &  Co.,  Ltd. 
Electrical   equipment.^.A.   Lyon    &    Co.;     ParK   Koyal    Engine 

Ltd.;     bmall    Electric    Motors,    Ltd. 
Electric    fans.— General    Electric  Co.,    Ltd. 
KU'Ctric   generators.— li.    Kent,    Ltd. 

Air  Ministry. 
ICIettric    storage    battery,— Hart     Accurnul.iloi ,     Ltd.;     Chluii 

Storage   Co.,   Ltd. 
Uuoster  pump.— Rees  Roturbo  Manulacluring   t'.i.,    Ltd. 
Magnetos. — British   Thomson-Houston   Co.,   Ltd 
\V'ireless    valves. — General    Electric  Co.,    Ltd. 


appan 


Post  Offic 


L.    M.    El 


Ma 


Testing,    proteclii 

Co.,    Ltd. 
Telegraph     and     telephone     cable.— Enfield    Ediswan    Cable    Works,    Lid.; 

Pirelli  General  Cable  Works,   Ltd.;    Unioi   Cable  Co.,  Ltd. 
Joint    box  castings.— United    Steel    Companic!,.     Ltd.     (V.     Hutlin    &    Co. 

branch). 

-  •  ■  ■    •       lated  &   Helsby  Cables,    Ltd.      "• 


Cords   for  telephones. — British 

Hros.  &  Co.,  Ltd. 
Duels.- Albion    Clay    Co.,     Ltd 

Co.,    Ltd.;     Doulton   &    Co 
Laying     conduits.— Stanningley 

HtKlges  Bros.  (Contractors),  Ltd 

lapjin  &   Holland,  Ltd 


ebrick 


Ltd 


Donington    .Sanitary    Pipe 

■  J.  Oakes  &  Co.,  Lid. 
Staltord,  Smethwick,  King's  Norton  : 
Pontypiidd,  Shirley,  and  Selly  Oak:' 
5.  Jowett  &  Sons;  Islington  (I'lssex 
_J):  VV.  Griffiths  Si  Co.,  Ltd.;  City  o(  London,  Sloane  Ex.  area 
and  Nine  Elms,  S.W.,  Cation  and  Dereham,  West  Brompton,  S.W., 
Tottenham  (Lansdowne  Road):  J.  Mowlcm  &  Co.,  Ltd.;  Wilmslow  : 
E.  Jowett;  Stratford  (Romford  Road).  Castleford,  Preslon-Blackburn- 
liurnley  (Sections  I.,  IV.,  &  V.):  J.  A.  Ewart,  Ltd,;  Harrow  (Petir. 
borough  and  Bessborough  Roads),  and  Kepsal  Rise;  G.  J.  Anderson; 
East  Hoylake  :  Martin  &  Element,  Ltd.;  Newport-Pontypool  :  II. 
Smith;  Low  Moor  (Bradford),  Cleckhti.ton  :  Oreig  St  Mathews; 
Krensham  and  Romsey  :  Hardy  Si  Co.;  Wrexham  and  Wrexham- 
Ruabon,  Northwich,  Newquay.  Liskeard,  Chalfont  St.  Giles,  Hanliv 
(Etruria  Road),  Crownhill)  :  G.  P.  Trentham,  Ltd.;  FarnhBm  Com. 
Tnon  (Burks*  :  G.  E.  Taylor  Sr  Co.;  Abeidecn  :  R.  Thorburn  Si  Son; 
Colney  Hatch  Lone,  Bath  (Lansdown),  Stepney,  Sic:  O.  C.  Summer-; 
Bristol  (Central  South  (Section  II)  and  Queen  Square):  J.  F.  Hodije 
and  Co.;  Manchester  (High  Street)  (Section  HI):  W.  Turner  (Ard- 
wick).  Ltd.;  Prcston-Blackburn-Burnley  (Si-clion  HI.):  R.  Si  T. 
Ilowarlh;  Eilinburgh  (Newington)  :  W.  Dobson ;  Ashton-Hyde  Jum-- 
li<.n,  I-arnworlh  (Lanes.).  Kendal:  W.  Pollett  S:  Co..  Ltd.;  East- 
bourne:  M.  Farrow,  Ltd.;  Halesowen-Blackheath  :  A.  Blair,  L\' II 
and  Co.,  Ltd. 
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iiufacture,  supply,  drawing-in,  and  jointing  of  cnbk.— London-Uorkinn 
(London  district) :  W.  T.  Henley's  Telegraph  Work»  Co.,  Ltd.; 
Il..iiii,li,n  Court-Staines-Egham-Ascol  :  VV.  T.  Ik-nkyS  Tcl.:gr;iph 
W.nk-,  Cu.,  Ltd.;  Uxbridjje,  High  VVycorrbc  :  VV.  T.  Henley's  Tel.- 
i;i..ph    Works  Co.,    Ltd.;     Haw.irden-Rhv]  r   British    Insulated    Ik  Helsby 


abl.- 


Ltd.. 


I.ltphono  exchange  equipment.— L<M;ds :  Siemens  Bros.  &  Co.,  Ltd.; 
.Mdershot  r  Siemens  Bros.  &  Co.,  Ltd.;  Suh-conlr.ictors— Tudor  Accu- 
nmlalor  Co..  Lt'd.,  for  batteries;  Knglish  Electric  Co.,  Ltd..  for 
charging  machines;  Dunfermline:  Peel-Conner  Telephone  Works, 
Ltd.;  subH;ontractors— Tudor  .'\ccumulator  Co.,  Ltd.,  for  batteries; 
Cronrpton  &  Co.,  Ltd.,  for  charging  machines;  Broughty  Ferry: 
Peel-Conner  Telephone  V\ork.s;  sub-contractors— Chloride  Electric:il 
.Storage  Co.,  Ltd.,  for  batteries;  Croniplon  S:  Co.,  Ltd.,  for  charging 
machines. 

Crown   .Agents   for   tiik    Colonii-:s. 

-Switchgear.— Ferguson,  Pailin,  Ltd. 

IVI.-grapli    line    material.— Bullcrs,    Ltd.;     .Siemens   Bros.  &   Co..   Ltd. 

Track  circuiting  material.— Westinghouse  Br,ike  &  .Saxby   Signal  Co  .    l.Kl. 

Transformers — Metropolitan-Vickers   Electrical   i;.vport  Co.,  Ltd. 

Copp.r   wire,    &c.— British    Insulated    &    Helsby    Cables,    Ltd. 
High    Commissioner   for    India. 

X-ray  apparatus.^X-Rays,    Ll<l. 

Cells.— Fuller's  United  Electric  Works,   Ltd.;    I  udor  Arrumulalor  Co.,   Ltd. 

Electric  fans.— J.  Stone   &   Co.,    Ltd. 

Switchboard. — Erskine,    Heap  &    Co.,   Ltd. 

Copper  wire.— Elliott's    Metal   Co.,    Ltd. 

Wireless    telegraph    stores.— Marconi's   Wireless    T.-I,.grnph    Co.,    Ltd. 
H.M.   Office  qp  Works. 

Electric    lift.— Etchells,    Congdon    &    Muir,    Ltd. 

London. — Hammersmith.— Electrioity    C'cuninititee. 

Additional    feeder   equipmeil,   S:c.,    for  the  bulk    supply    to    Ealing  Borough 


and  isolators,    f335.— Fergu 


P.iilii 


St.  Maiulebonk.— Electric  Supply  Committee.— The  Cuiii- 
mittee  has  receiver!  a  claim  from  the  Metropolitan-Vickers 
Electrical  Co.,  Ltd.,  for  ^2,89'2,  extra."?  on  account  of  the 
contract  accepted  on  December  18th,  1919,  for  three  l,.500-k\V 
rotary-converters  with  transformers,  .starting  and  repiilating 
.switchgear.  at  £20,436.  owing  to  increaf^ed  cost  of  labour. 
materi.Tls  and  freight  charges.  .-Vfter  full  consideration  the 
Committee  recommends  that  f '2.000  be  paid  to  the  Metropoli- 
tan-Vickers Electrical  Co..  Ltd.,  in  full  settlement. 

Paraguay. — .\ccording  to  the  Review  of  the  River  Plate  of 
November  '2;3th,  for  the  installation  and  working  of  a  telephone 
system  in  the  city  of  .Asuncion  and  district  only  one  tender 
\v;is  presented — by  Engineer  Dowlin,  who  is  stated  to  have 
the  financial  support  of  the  International  Western  Electric 
Co.,  Incorporated.  The  firms  of  Siemens-Schuckert  (Buenos 
Aires)  and  Ericsson  (Stockholm),  it  is  stated,  abstained  from 
presenting  tenders  owing  to  the  very  severe  conditions  im- 
posed, and  because  materials  were  specified  which  neither  of 
them  manufactured. 


FORTHCOMINQ     EVENTS. 


Junior  Institution  of  Engineers.— Friday,  Dc  ember  30th.  At  Caxton  Hall 
Westminster.     At  8  p.m.     Questions  and  general  discussion. 

Friday,  January  Gth.  At^S  p.m.  Lecturette,  "  Stone  and  Marble-working 
Machinery,"  by  Mr.  A.  E.  Bingham. 

Royal  institution  of  Great  Britain. — Christmas  Lectures.  "  Electric  Waves 
and  Wireless  Telephony,"  by  ProL  J.  A.  Fleming,  F.R.S.  At  Albemarle 
Street,    W.,   at    3    p.m. 

Lecture    II. — Saturday,    December  31st.     Waves    in  Air. 
III. — Tuesday,    January  3rd.    Th.-   Telephone. 
IV.— Thurrsday,    January    5th.     Electric     Oscillations. 
IV.— Thuasday,    January    5th.     Electric     Oscillations, 
v.— Saturday,    January     7th.     Electric    Waves. 

Noltingliam  Society  of  Engineers.— Wednesday,  January  4th.  At  the  Wel- 
bcik  Hotel.     Paper  on  "  MoHern  Foundry   Plant,"  by  Mr.  E.  Stevenson. 

Institute  of  Cost  and  Works  Accountants.- Wednesday,  January  4th.  At 
III.-  Institute  of  Patent  Agents,  Staple  Inn  Buildings,  W.C.  At  7  p. mi. 
I.e.lure   on   "  Financial    Planning,"    by    Mr.    H.    G.    Jenkins. 

Pliysical  Society  of  London  and  the  Optical  Society.— Annual  Exhibition. 
W.-dnesday  and  Thurstlay,  January  4th  and  -llh.  At  the  Imperial  College 
ol  Science,  South   Kensington.     From  3  to  ti  p.m.  ;md   from  7  to  10  p.m. 

Wednesday.  January  4th,  at  4  p.m.,  and  Thursday,  January  i"ilh,  at  8  p.m. 
Lecture  on  "The  Johnsen-Rahbek  Electrostatic  Telephoni  and  its  Pre- 
decessors," by   Mr.  A.  A.  Campbell  Swinton,   F.R.S. 

Thursday,  January   5th.     At  8  p.m.     Lecture  on    "  R.adium,"  by    .Mr.    F. 


Gle 


Institution  of  Electrical  Engineers.— Thursday,  January  5th.  At  the  In- 
stitution, Victoria  Embankment.  At  fi  p.m.  Paper  on  "  Single  and 
3-phasc  Commutator  Motors  with  Shunt  and  Series  Characteristics,"  by 
Dr.    S.   P.    Smith. 


4th        At  the  Institution,  Vic- 
"  High-speed    Wireless    Tele- 


(Wireleas  Section).— Wednesday,  Jan 
tnria  Embankment.  At  6  p.m.  P:ipe; 
graphy."   by    I.t-Col.    A.   G.  T.    Cusins. 

(East   Midland  Sub-Centre).— Tuesday.  January   3rd.       At  the  Lougl; 
borough    College.     At    e.4.'i    p.m.     .\ddress    by    Mr.    R.    A.    Chattock. 


NOTES. 


The  Compliments  of  the  Season. — The  Ki.kothical  Review 
wishes  all  of  its  readers  "  .\  H;ii)py  and  Trosperous  New 
Year." 

A  Heij^ht  Recorder. — .Apparatus  for  finding  the  heijjht  of 
tlie  clouds  ftir  the  iuformn.tion  of  night-flying  airmen  is  to  bo 
tried  at  the  lAjiidcm  Air  Station,  Croydon.  It  consists  of  a 
•'iilO.OOO  candle-power  searchlight  throwing  a-  vertical  l)eam 
upon  the  clouds,  and  a  siMcially  designed  theodolite  through 


which  to  observe  the  point  where  the  Ijeam  touches  the  cloud. 
The  angle  obtained  and  the  distance  of  the  theodolite  from 
the  eearchli^t  are  all  that  the  (jb»*rver  needs  to  find  the  height 
of  the  cloud. — Daily  Mail. 

Cost  of  Living  in  Cuba.— .\  < orresjxjndent  seeks  informa- 
tion ;is  to  tli<!  cost  of  living  and  geiienilly  any  particulars  re- 
garding cliiii;itc  or  other  conditions  which  nould  have  to  be 
taken  into  .account  by  a  married  Englishman  in  Cuba.  If  any 
reader  coulil  sujtply  the  required  information  we  should  be 
much  obliged.  .  " 

Service  Notes. — .\  uniform  for  wireless  operators  of  the 
Mercantile  Marine  has  just  been  approved  of  and  conlinned 
in  the  London  Car.ctte.  Tfie  unifonn,  or  plain  clothes,  murt 
be  worn  whether  on  ship,  in  port,  or  on  shore,  thus  putting 
an  end  to  semi-uniform.  Warant  Electrician  E.  D.  Hines 
has  been  posted  to  Cjreenwich  for  duty.  Captain  J.  B.  Birch, 
.A.M.Inst.C.E.,  London  Electrical  Engineers,  has  been  trans- 
ferred to  the  gener;tl  list  of  the  Reserve  of  Officers  of  the 
Territorial  Ai'my;  Lieutenant  A.  W.  Mawby,  O.B.E.,  from 
the  London  Electrical  Engineers,  has  been  promoted  major 
in  the  Tenitorial  Reserve  of  Officers,  anti  Lieutenant  A.C. 
Stacey,  from  the  Ijondon  Electrical  Engineers,  has  been 
transferred  to  the  Territorial  Reserve  of  Officers. 

Appointments  Vacant. — .Vssistanl  lelegraph  engineer 
(£450),  for  the  Government  of  British  Guiana  Post  and  Tele- 
graph Department;  charge  engineer,  for  Nelson  Corporation 
Electricity  Department :  plumber-jointer,  for  Colne  Electi-icitj' 
;ind  Tramway.s  Department;  manager,  for  the  Heywood  Cor- 
poration electricity  undertaking;  telephone  inspector  (d£'350), 
lor  the  Government  of  British  Gtliana ;  general  clerk  (i"260), 
for  the  Hackney  Borough  Council  electricity  department; 
lectm'eship  in  electrical  engineering  (£"«0).  for  the  Bradford 
Technical  College;  male  clerk-typfst  (£8),  for  the  Sevenoaks 
and  District  Electricity  Co.,  Ltd.  (See  om-  advertisement  pages 
to-day.) 

A. E.G.  Activities  in  Russia. — The  Munchester  Guardian 
Commercial  quotes  from  the  yrniihfiirtcr  Zeitung  a  message 
from  Riga  relating  to  the  activities  of  the  A. E.G.  in  Russia  : 
"  The  Soviet  Government  is  now  negotiating  with  the  A. E.G. 
ill  Berlin  with  regard  to  the  tr;insfer  of  tramway  concessions. 
The  tramway  systems  in  all  the  more  important  towns  of 
Russia  were  previously  in  the  hands  of  Belgians.  The  Soviet 
(iovernment  desires  to  reserve  to  itself  .50  per  cent,  of  the 
net  profits,  and  it  also  stipulates  that  the  company  is  to 
assume  responsibility  for  the  maintenance  of  its  staff  and 
workers." 

This  subject  is  also  referred  to  in  our  "  Business  Notes  " 
to-day. 

Modern  Conceptions  of  Corrosion. — In  a  paper  on  this 
subject  read  to  the  Liverpool  Engineering  Society,  Mr.  W. 
Ramsay,  P.I.C,  M.Inst. Met.,  poiuts  out  that  for  the  most  part 
the  term  is  confinetl  to  metals  and  alloys,  although  corrosion 
of  non-metallic  material  is  by  no  means  uncommon.  Such 
cases  are,  as  a  rule,  .simiile  chemical  problems. 

Again,  it  is  necessary  to  discriminate  between  corrosion 
and  erosion,  or  the  loss  of  material  by  mechanical  agencies, 
such  as  fluid  or  solid  friction.  Actually  it  is  not  always  easy  to 
distinguish  between  the  two  actions,  which  at  times  resemble 
each  other  very  much,  and  may  even  proceed  side  by  side  in 
the  same  piece  of  metal. 

Attempts  to  defeat  or  limit  corrosion  in  metals  must  have 
been  made  at  a  very  early  dtitc.  An  and  waterproof  coatings 
find  application  under  certain  cu-cumstances  at  the  present 
time,  but  they  are  often  appUed  to  metal  work  in  a  very  un- 
intelligent manner.  Metalhc  coatings  are  so  well  known  that 
they  require  but  brief  comment.  So-called  "  galvanising  " 
is  probably  the  be.st  protective  of  this  class,  and  zinc  being 
strongly  eiectro-positive  to  the  iron,  it  remains  effective  even 
when  part  of  the  iron  is  exposed  by  wear  or  accident.  The 
use  of  a  more  electro-positive  metal,  to  provide  a  counter 
electro-motive  force,  sufficient  to  estabUsh  an  electrolytic 
balance,  is  widely  adopted  in  engineering  practice,  and  zinc, 
being  cheap  and  liiglily  electro-ptisitive  to  most  engineering 
metals,  finds  a  large  application  for  this  purpose.  The 
efficiency  of  Ibmnay's  "  eleclrt)gono  "  was  not  very  great,  and 
it  was  abandoneil.  The  idea  that  a  relatively  small  area  of 
zinc  can  prevent  ionisation  of  a  large  area  of  less  electro- 
positive metal  is  possibly  correct  in  theory  but  fails  in 
practice. 

The  first  ;itteiupt  to  overcome  corrosion  by  a  counter  electro- 
motive force  supplied  from  an  outside  .source  probably  origi- 
nated from  Ilannay.  Boilers  were  fitted  with  plate  anodes 
fbnnected  by  insulated  plugs  through  the  shell  of  the  boiler 
ti>  the  positive  pole  of  an  electric  generator,  the  shell  being 
cDUnected  U))  to  the  negative  pole,  the  ide;i  being  to  estabhsh 
iiii  electrolytic  balance.  Cumbe.rlan  1  has  improved  the 
method  by  fr:uuing  the  anoiles  in  such  a  manner  that  the 
current  density  is  distributed  more  evenly  over  the  whole 
interior  of  the   boiler. 

In  conclusion,  corrosion  is  to  be  regarded  as  a  natural 
function  of  mettils  and  alloys,  and  it  appears  to  be  estabhshed 
that  it  is  always  electrolytic  in  character.  The  few  doubtful 
cases  in  which  the  action  .seems  to  be  of  the  nature  of  a  chemi- 
cal solution  require  clo.ser  investigation,  and  in  such  cases 
there  are  features  which  indicate  that  the  action  is  electro- 
lytic though  possibly  obscured  by  other  circumstances. 
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Transmitting  Aerial  Resistances. — The  paper  by  Mr.  T.  L. 
Eckeisiey,  I3.A.,  is. be,  luat  was  read  m  December  belbre  the 
NNiieieso  Seclioii  ol  tne  institution  ot  Jjleclncal  i^uguueeis 
deais  with  tue  subject  of  the  resistance  ol'  trausiuittmy  aerials. 
It  aescnoes  au  atiempt  wtuch  has  been  made  to  reuuce  to  a 
minimum  tlie  energy  losses  in  the  neighbourhood  ot  such 
aerials,  which  are  Known  to  b©  very  methcient,  and  shows 
mat  tavouranie  results  are  obtained  oy  mterposmg  a  screen 
of  wilts  between  the  aerial  and  earth,  usmg  this  screen  as  a 
couuterpois«  earth  mstead  of  the  usual  buried  earth.  The 
losses  m  such  a  system  are  analysed,  and  it  is  shown  that  a 
large  fraction  of  tlie  earth  losses  is  eliminated  when  such  a 
screen  is  used.  Forijiulae  are  devised  ior  predetermining  the 
resistance  of  scieeuetl  aerials,  in  terms  of  ihe  conductivity  ol 
the  earth  and  the  surface  dielectric  loss. 

Such  aerials  have  the  draw  back  that  the  w  ires  of  the  screen 
itsell  may  form  an  oscillatmg  system,  and  under  certain  con 
(htious  oscillations  are  set  up  m  this  system  wbich  wast*- 
energy.  Methods  of  deaUng  with  and  ehiiunating  these  losses 
are  oiscussed,  and.  tiually,  screening  is  compared  with  Alex- 
andersou's  multiple-earth  system,  and  it  is  concluded  that  a 
combmation  of  tne  two  methods  should  give  the  best  result-s. 

'I'he  investigation  has  a  very  general  Dearmg  on  wu'eless 
practice.  We  may,  in  fact,  ask  ourselves  how  far  we  may  go 
on  reducing  the  losses,  ihe  lines  along  which  further  reduc- 
tions in  earth  loss  may  be  etl'e^'ted  are  indicated  by  the  theory. 
which  shows  that  a  simultaneous  broadening  of  the  screen  and 
aerial  has  the  desired  etfect.  Again,  the  dielectric  loss  may 
be  reduced  by  spacing  the  wires  more  closely  or  by  usmg  a 
complete  radial  screen  in  which  the  edge  etfect  is  reduced  to 
a  mmimum. 

Scieeus  uave  been  employed  successfully  at  large  power 
stations,  and  it  now  requues  only  one-sixth  of  the  power  to 
produce  signals  equal  to  those  fonuerly  produced  by  the  spark 
station.  It  is  evident,  therefore,  that  the  practice  of  long- 
distance wireless  telegraphy  may  be  very  considerably  modi- 
bed  by  these  results. 

Ihe  practical  point  is  this :  It  is  much  cheaper  to  erect  an 
aerial  of  4(.HJ  ft.,  say,  with  40  jars'  capacity,  than  an  800-ft. 
aerial  with  'id  jars'  capacity,  and  even  cheaper  still  to  use  a 
2LK.)-ft.  aerial  with  80  jars'  capacity.  Ihe  height  rather  than 
the  area  is  the  difficulty.  If  sufficient  care  is  paid  to  the  im- 
provement of  the  resistance,  the  height  of  the  aerial  can  be 
reduced  without  increasing  the  power  requu'ed  to  produce  a 
given  range,  and  in  the  limiting  case  a  closed  diiective  aerial 
might  be  u.sed  to  minimise  jamming  and  to  increase  the  etiec- 
tive  radiation  in  the  direction  required,  with  a  plate  condenser 
which  would  effectively  control  the  maximum  voltage. 

I'his  condition  of  affairs  is  not  possible  when  the  dead-loss 
resistance  is  large  compared  w  ith  the  radiation  resistance  fo)-. 
when  this  is  so,  every  decrease  in  height  requu'es  a  commen- 
surate increase  in  power.  Although  perfect  radiation  efficiency 
can  never  be  obtained  in  practice,  the  reduction  of  the  dead- 
loss  resistance  will  always  mean  :  (a)  an  economy  m  power 
required;  (b)  an  economy  in  initial  expense  on  aerials  by 
enabling  a  lower  aerial  to  do  the  work  ol  a  higher  one. 

In  the  case  of  certain  existing  aerials  it  is  preferable  to 
reduce  the  resistance  by  the  Alexanderson  method,  especially 
in  the  case  of  long,  narrow  aerials.  The  screening  of  such  an 
aerial  may  not  reduce  the  resistance  sufficiently,  and  it  is  a 
matter  of  great  practical  difficulty  to  widen  an  existing  aerial 
and  reduce  the  resistance  in  this  way.  The  only  alternative 
is  to  make  use  of  Alexander.son  feeders  and  to  put  the  various 
sections  of  the  aerial  in  parallel  instead  of  in  series,  which  is, 
in  effect,  equivalent  to  a  simultaneous  widening  and  shorten- 
ing of  the  aerial.  But  to  get  the  best  results  from  this  method 
a  suitably  designed  screen  should  be  used  to  intercept  the 
lines  of  force  from  the  aerial  and  to  reduce,  consequently,  the 
surface  dielectric  loss. 

The  National   Association   of  Supervising    Electricians. — 

This  -As-sociation.  which  was  formed  in  lyl4  primarily  for 
educational  purpo.ses,  lectures.  &c.,  has  made  good  progress, 
and  has  benefited  not  only  its  own  members  but  also  many 
electrical  workers  outside  its  ranks;  whilst  it  was  found  neces- 
sary tfj  register  it  as  a  trade  union  in  order  to  enable  it  to 
protect  the  economic  interests  of  its  members,  it  has  not  re- 
laxed its  efforts  towards  education  and  efficiency,  and  by  a 
strict  scrutiny  of  the  qualifications  of  candidate's  it  has  main- 
tained a  standard  of  memliership  which  commands  respect. 
As  the  result  of  negotiations  with  the  employers,  the  .Asso- 
ciation has  secured  recognuion.  and  an  agreement  between 
the  National  Federated  Electrical  As.sociation  and  the 
N..4.S.E.  was  concluded  in  June  last,  which  settled  the  status 
and  privileges,  working  hours,  hoUdays,  &c.,  of  staff  foremen 
and  supervising  engineers  respectively ;  this  agreement  re- 
mains in  force  until  terminated  by  either  side  on  giving  three 
months'  notice,  to  expire  on  February  "Jtith  in  any  year. 

With  a  view  to  further  development,  the  Association  has  now 
appointed  Mr.  .\.  Biammer  as  full-time  general  secretary,  and 
steps  are  being  taken  to  form  district  branches  in  Mancbester, 
Birmingham,  Middlesbrough  and  Port.omouth  to  begin  with. 
In  view  of  the  difficult  position  of  a  foreman  or  supervisor 
who  belongs  to  a  manual  workers'  trade  union,  the  need  for 
such  an  association  as  the  K..\.S.E.  is  obvious,  and  judging 
by  its  excellent  record  up  to  the  present,  it  may  Uxjk  forward 
to  a  prosperous  and  useful  future.  l->ecture  meetings  are  held 
each  month  at  St.  Bride's  Institute.  Bride  Lane,  Ludgate 
Circus,  the  next   being  on  Tuesday,  January  10th;  and  the 


annual  dmner  will  take  place  on  January  •28th.  Other  advan- 
tages of  membership  are  tlic  use  ol  a  tecUnical  hbrary  anu  tne 
>er\  ices  (it  an  employment  bureau  and  a  legal  department. 
I'aiticulars  regarding  membership  can  be  obtained  iroiu  tbe 
general  .secretary  at  the  othces  oL  the  .Association,  'iy,  Metro- 
podtan  buildings,  i>i,  Queen  Victoria  Street,  i;j.tj.4. 

The  HIectriiication  of  Industry  in  the  United  States. — Mr. 

Fall,  the  secretary  of  the  Uepiinment  of  the  rnienor,  re- 
cently submitted  to  i'rcsident  Harding  the  analysis  made  by 
the  (Geological  Survey  of  a  comprehensive  system  for  genera- 
ting and  itistriDutuig  electricity  to  transportation  lines  'and 
industries  in  the  .North  .Atlantic  coast  region,  between  costdn 
and  Washington.  Ihe  survey  was  authorised  by  Congress,  and 
has  been  described  in  our  columns. 

■  The  engineers  who  made  the  .survey  reported  that  970  miles 
of  '2-20,UAi-volt  lines,  and  five  times  that  mileage  of  UO.UUO- 
volt  hues  would  be  needed,  'the  l.'.;UU  miles  of  wue  now 
carrying  33,000  volts  and  over  would  be  operated  as  distribu- 
tion lines  for  local  industries.  This  transmission  network  with 
Its  sub-stations  would  requre  104,UUU,U00  dollars  by  1930,  the 
report  said,  in  which  year  the  total  investment  would  be 
1,109,564,000  dollars.  Electrification  of  the  Uoston-W  ashing- 
ton  area,  according  to  the  report,  would  save  50,000,000  tons 
of  coal  annually  by  193U,  or  190,000,000  dollars  m  fuel  ex- 
penditure. 

The  question  of  railroad  electrification,  continues  the  report, 
must  be  decided  according  to  density  of  traffic,  and  so  it  ia 
that,  of  the  36.000  miles  of  main  line,  yards,  and  sidings,  in 
this  super-power  zone,  only  about  l9,000  miles  cuuid  be 
profitably  electrified.  This  electrification  would  cost  nearly 
oOO.OOO.obO  dollars,  but  it  would  save  from  11  to  19  per  cent, 
on  the  investment,  or  an  average  of  14  per  cent.  Electri- 
fication is  the  next  step  in  railroad  expansion  absolutely 
ueces.sary  to  increase  both  capacity  and  the  efficiency  of  the 
transportation  system.  Incidentally,  the  annual  saving  of 
9,000,000  tons  of  coal  by  the  railroads  would  greatly  increase 
the  available  car  supply. — Reufer's  Trade  Herv-ice  (Washing- 
ton). 

A  Domestic  Labour-saving  Competition. — The  Women's 
Engineering  Society  is  organising  a  labour-saving  competition 
divided  into  three  sections :  —  (a)  engineering  devices  suiti 
able  for  mechanical,  electrical,  automobile  work,  &c.;  (b)- 
.structural  improvements;  and  (c)  any  other  labour-saving 
appliance  for  the  home.  Full  details  may  be  obtained  from 
the  Secretary,  26,  George  Street,  Hanover  Square,  W'.l. 

The  competition  will  not  be  confined  to  members  of  the 
Society,  all  women  are  eligible  to  enter. 

The  contest  should  be  productive  of  good  results  as  only  a 
woman  intimately  acquainted  with  the  needs  of  the  home 
can  properly  understand  the  business  of  lightening  domesiiic 
labour.  Mere  man  often  fails  to  understand  that  "  Woman's 
work  is  never  done." 

A  Power  Station's  Future. — It  is  proposed  to  utilise  the 
-McDonald  Road  electric  power  station.  Edinburgh,  for  an 
exhibition  hall,  when  it  is  superseded  by  the  completion  of 
the  Corporation  electric  power  station  at  Portobello. 


INSTITUTION     NOTES. 


Instituticn  of  Electrical  Engineers.— E.\st  Midund  Sob- 
Centre. — .A  meeting  will  be  held  at  The  College,  Lough- 
borough, on  January  3rd,  and  a  paper  will  be  read  by  Mr. 
R.  A.  Chattcck  on  "  The  Electrical  Development  of  Outlying 
Districts." 

Scottish  Centre. — The  annual  dinner  of  the  Scottish 
Centre  of  the  Institution  is  to  be  held  on  February  '28th,  19'2'2. 

Institute  of  Engineers  (India). — The  Institute  of  Engi- 
neers (India)  has  entered  upon  its  second  year,  and  is  expected 
to  become  a  very  powerful  body  contributing  greatly  to 
engineering  progress  in  that  country.  The  Institute  has  local 
branches  in  Bengal,  Bombay,  Madras,  and  the  United  Pro- 
vinces, while  branches  in  the  Native  States,  such  as  Mysore, 
will  .soon  begin  their  activities.  The  membership  is  increasing 
rapidly. — Renter's    Trade  Service    (Bombay). 

The  Physical  Society  of  London. —  Ihe  Physical  Society's 
and  Optical  Society's    annual    exhibition    is    to    be    held    on 
January  4th  and  5th,   19'22   (not  5th  and  fith,  as  stated   last 
week),  at  the  Imperial  College  of  Science,  South  Kensington, 
and  will  be  open  in  the  afternoon   (from  3  to  6  p.m.)  and  in 
the    evening    (from  7  to  10  p.m.).       Mr.    A.     A.     Campbell 
Swinton,  M.In.st.C.E.,  .F.R.S.,  will  lecture  on  "  The  Johnsen- 
Rahbek    Electrostatic    Telephone    and    its    Predecessors  "  at  . 
4  p.m.  on  January  4th,  and  at  8  p.m.  on  January  5th.     Mr.  F. 
Harrison  Clew  will  lecture  on   "  Radium  :    its  Apnlicntion   in  1 
Peace  and  War,"  at  8  p.m.  on  January  4th.     .All  the  lectures 
will  be  illustrated  with   experiments.       Other  discourses  are 
being  arranged,  over  .50  firms  are  exhibiting  scientific  appara- 
tus, and  a  number  of  experimental  demonstrations  have  beenivi 
arranged.  H 

Chelmsford  Enijineering  Society- — On  December  16th  Mr.  H 
E.  A.  Evans,  of  Messrs.  C.  0.  W'akefieUl  k  Co.,  Ltd.,  finve  ■ 
an  illustrated  lecture  on  "Petroleum  and  its  Lubricating  ■ 
Properties."  After  dealing  briefly  with  the  early  history  ofl'^ 
petroleum,  the  development  of  oil  wells,  and  the  various  refln- 
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ing  processes,  the  lecturer  gave  a  full  account  of  the  theory 
of  lubrication  and  the  latest  discoveries  regarding  the  mole- 
cular construction  and  properties  of  oils.  The  theory  of  lubri- 
cjitiou  based  upon  the  molecular  attraction  of  the  oil  and 
metal  surface  was  discussed  at  some  length.  Although  the 
radius  of  attraction  of  the  molecule  s  only  about  10"'  centi- 
metres, yet  it  was  .shown  how  this  force,  operating  over  such 
a.  small  radius,  can  be  very  great  and  is  sufficiently  great  to 
maintain  an  oil  film  on  the  .surface,  and  that  the  rupture  force 
of  the  oil  film  is  measured  by  the  attractive  force  of  the  mole- 
cules. The  dimensions  of  the  molecules  were  also  shown  to 
lie  of  value  in  lubrication  problems. 

Society  of  Engineers. — At  the  aiinu;il  general  meeting, 
held  on  December  I'Jth.  the  following  premiums  for  papers 
read  during  19'21  were  awarded,  amongst  others  :  Bessemer 
premium  (value  £5  .5s.)  to  Mr.  R.  W.  A.  Brewer,  for  his  paper 
on  ''  Some  Modern  Engineering  Practice  in  America."  Nursey 
premium  (value  £3  3s.)  to  Mr.  Alfred  S.  E.  Ackermann,  for 
his  paper  on  "  The  Physical  Properties  of  Clay  "  (3rd  paper). 

Institution  of  Civil  Engineers. — The  Council  of  the  In- 
stitution of  Civil  Engineers  has  made  the  following  awards, 
among  others,  for  papers  printed  without  discussion  in  the 
Proceedings  for  the  Sessions  1918-1919  and  1919-1920:^ 
Session  1918-1919.— A  Telford  Medal  to  Professor  E.  G.  Coker. 
F.R.S.  (Txmdon);  and  a  Telford  Premium  to  Mr.  Rollo  Apple- 
yard.  O.B.E.  (London).  Session  1919-1920.— A  Crampton  Prize 
to  Professor  F.  C.  Lea,  O.B.E.   (Birmingham). 

Greenocli  Association  of  Electrical  Engineers. — At  a 
meeting  held  on  December  21st.  Mr.  R.  F.  McConnell  read  a 
paper  on  "  Electric  Cranes."  Various  modern  typ«s  of  cranes 
were  illustrated  by  lantern  slides,  and  prominence  was  given 
to  rheostatic  control  systems  and  to  the  Scott-Bentley  load 
discriminator.  A  keen  discussion  on  brakes  and  limit  switches 
followed  the  paper. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected 
with  the  technical  or  the  commercial  side  of  the  profession 
and  industry,  also  electric  tramwaii  and  raihcay  officials,  to 
keep  readers  of  the  ELECTRICAL  Review  posted  as  to  their 
movements.  

In  view  of  the  prominence  of  Sir  Vincent  Raven  in  railway 
engineering,  and  the  importance  of  the  paper  which  he  read 
recently  before  the  North-East  Coast  Institiition  of  Engineers 
and  Shipbuilders  (which  is  abstracted  elsewhere  in  this  issue. 


SiK  VmcENT  L.  Raven. 
Chief  Mechanical  Engineer  to  the  North-Eafitern  Railway. 

and  on  which  we  comment  iii  our  leading  columns  to-day), 
we  have  pleasure  in  reproducing  his  portrait  as  that  of  an 
engineer  whose  name  will  rank  high  amongst  those  of  the 
pioneers  of  main-line  railway  electrification  in  this  country. 


Sir  Vincent  L.  Raven,  the  son  of  the  late  Rev.  Vincent 
Raven,  Rector  of  Great  PVansham,  Norfolk,  was  a  pupil  under 
the  late  Mr.  Fletcher,  of  the  North-Eastem  Railway,  and  after 
pas.sing  through  various  positions  in  the  chief  mechanical  engi- 
neer's department  of  that  railway  company,  including  that  of 
principal  assistant  to  the  chief  mechanical  engineer,  was  ap- 
pointed head  of  that  department  on  the  resignation  of  Mr. 
Wilson  Worsdell  in  1910. 

In  .\iigust,  1915.  Sir  Vincent  Raven  (then  Mr.  Raven),  at 
the  re(ju(>t  of  Mr.  Lloyd  George,  took  charge  as  chief  super- 
intendcnl  at  Woolwich  Arsenal,  in  the  place  of  Sir  Frederick 
Donaldson,  which  position  he  held  until  May,  1917.  .\t  that 
time  the  number  of  employes  had  risen  to  something  over 
73,000  hands,  and  an  enormous  output  of  every  kind  of  war 
materiel  was  being  delivered  from  the  Arsenal. 

He  received  a  Knighthood  in  February,  1917.  and  was  made 
a  Knight  of  the  Briti.sh  Empire  in  .\ugust.  1917. 

In  May,  1917,  Sir  Vincent  was  appointed  by  Sir  Eric 
Geddes,  then  Controller  at  the  .Admiralty,  as  his  deputy  for 
the  production  of  naval  armaments,  which  included  guns. 
mountings,  shells,  torpedoes,  mines,  Ac,  and  also  took  charge 
of  the  torpedo  factory  at  Greenock,  the  Gun  Factory  at  West 
Houghton,  the  Cordite  Faotory  at  Holton  Heath,  and  the 
Lighter-than-Air  Section  of  Aircraft.  This  post  he  held  until 
the  end  of  1918,  and  at  the  Ijeginning  of  1919  he  resumed  the 
position  of  chief  mechanical  engineer  to  the  North-Eastem 
Railway  Company. 

Sir  Vincent  Raven  is  a  member  of  the  Institution  of  Civil 
Engineers,  a  vice-president  ui  the  Institution  of  Mechanical 
Engineers,  and  is  also  on  the  Advisory  Committee  to  the 
Government  for  the  Kensington  Science  and  Art  Museum;  Sir 
Vincent  was  also  on  the  Committee  appointed  by  the  Ministry 
of  Transport  under  the  chairmanship  of  ColonelPringle.  C.B., 
for  the  Revision  of  Railway  Requirements. 

Mr.  W.  E.  Chappell,  who  has  been  connected  with  the 
Staveley  Coal  &  Iron  Co.  and  allied  interests  in  the  position 
of  electrical  engineer  and  consultant  for  the  past  12  years,  is 
severing  his  connection  with  the  firm,  as  from  December  31st. 
and  is  opening  an  office  at  St.  Marie's  Chambers.  6,  Norfolk 
Row.  Sheffield,  as  a  consulting  electrical  engineer,  specialising 
in  the  application  of  electricity  to  mining  work. 

The  Melbourne  Age  reported  on  October  2.5th  that  the  chief 
works  manager  of  the  Federal  General  Electric  Co.,  Ltd.. 
Melbourne  (Mr.  J.  Durst),  was  leaving  on  a  business  visit  to 
Europe  and  the  United  States.  He  is  to  inspect  factories 
and  plant  with  the  view  of  obtaining  the  latest  data  for  the 
company's  equipment,  and  expects  to  return  next  March. 
The  company  was  registered  in  Melbourne  in  September  with 
an  authorised  capital  of  £750,(X)0. 

Obituary. — Mr.  Jacob  Athertox. — We  regret  to  record  the 
death,  which  occurred  at  Torquay  on  December  20th,  of  Mr. 
.lacob  Atherton,  of  Huyton.  Mr.  Atherton.  who  was  in  his 
69th  year,  had  been  in  faiUng  health  for  .some  months,  and 
he  went  to  Torquay  in  search  of  recovery.  The  Liverpool 
Daily  Post  and  Mercury,  in  referring  to  the  matter  (Mr. 
Atherton  being  a  native  of  Liverpool)  gives  the  following  par- 
ticulars of  the  deceased  gentleman's  career ;  Mr.  .Atherton 
was  associated  with  his  elder  and  better-known  brother,  Mr. 
.1.  B.  .Atherton,  in  many  important  commercial  development 
schemes.  When  his  brother  in  1890  returned  from  the  United 
States  with  the  patent  rights  in  paper-insulated  cables,  Mr 
.lacob  .Atherton  joined  him  m  the  formation  of  the  British 
Insulated  Wii-e  Co.,  and  in  the  erection  in  1890  of  the  exten- 
sive works  at  Pi-escot,  which  now  bears  the  name  of  the 
British  Insulated  &  lielsby  Cables,  Ltd.,  the  business  of  the 
Helsby  Cable  Co.  having  been  taken  over  more  recently.  The 
two  brothers  established  a  number  of  lighting  concerns,  in- 
cluding the  Midland  Power  Co.,  the  Blackheath  and  Green- 
wich Electric  Light  Co.,  and  the  South  London  Electric  Supplv 
tJoriJoration,  all  of  which  Mr.  Jacob  .Athertoii  was  a  director 
up  to  his  death.  From  electric  cables  and  power  the 
two  brothers  turned  their  attention  to  tramways,  and  pro 
moted  in  Parliament  the  Bill  which  authorised  the  laying 
dovifn  of  the  South  Lancashire  ti'amways  system,  which  uiti 
mately  linked  up  Ijiverpool  by  tram  track  with  Manchestei'. 
They  also  secured  a  Light  Railway  Order  for  a  tramwav 
between  Aigburth  and  Garston,  which  paved  the  way  for  the 
extension  of  the  municipal  tramway  service  in  the  south  end 
of  the  city.  Mr.  Jacob  Atherton  was  as.sociated  with  tram 
way  construction  schemes  in  .Australia.  Some  thirty  or  forty 
years  ago  he  purcha.sed  an  extonsive  estaU"  at  Ihivton.  a  por- 
tion of  which  has  since  been  developed  by  the  Huvton  GoH 
Club. 

Mr.  John  Milton.— We  regret  to  record  the  death, 
after  a  short  illness  of  Mr.  .John  Milton,  chief  assistant 
engineer  to  the  Wycombe  (Borough)  Electric  liight  it  Power 
Co..  Ltd.,  for  over  thirteen  years.  Mr.  Milton  was  in  his 
43rd  year.  He  served  a  pupilage  with  the  Northampton  Elec- 
tric Supply  Co..  and  aftor  being  on  its  staff  as  a  test  engineer, 
he  became  a  shift  engineer  at  Buxton,  mains  engineer  and 
chief  a.ssistnnt  engineer  at  Southend,  and  shift  engineer  at 
Battersea,  which  place  he  left  to  proceed  to  Wycombe  in  1908. 
Wliile  Mr.  W.  E.  Brandreth,  the  resident  engineer  and  man- 
ager at  High  Wycombe,  was  on  service  in  the  .\rmy,  Mr. 
Milton,  for  four  years,  managed  the  station.  He  was  nn 
A.M.I.E.E. 

'Win.— The  late  Sir  Docolas  Fox  left  £46,766  grow  and 
£44.988  net. 
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NEW     COMPANIES     REGISTERED. 


Supra  Electrical  Co.,   Ltd.    (178,452). — Private   company. 

RegUl.-ri^l  |)i.,.iiihrr  IBlh.  Capital,  £2,000  in  £1  shares.  To  carry  on  the 
busin(>^'«  uf  nii-^'hanical,  t-lccu-ical,  telephonic,  gas,  water,  and  sanitary 
.■n:;in.'rrv,  .i.trrikians,  gas  anil  water  titters,  &c.  The  subscribers  (each  willi 
..ne  >harrl  an-:  L.  II.  Kochford,  B3,  Lovcday  Road,  Ealing,  \V.13,  engineer; 
Mi>s  L.  Kochford,  Cedrus  l-o<lge,  Waltham  Cross,  Herts.  The  first  directors 
:.'.  not  nanicd.  Solicitors:  Chamberlavnc,  Hocking  &  Co.,  83,  Poll  Mall, 
S.W. 

Carndonagh  lilectric  Supply.  Ltd. — Registered  in  Dubl'n, 

IV-cenibur  l.-,ih.  Capital,  £3,000  in  "il  shares.  To  carry  on  business  as 
electricians,  niechanical  engineers,  and  manufacturers  of  and  dealers  in  elec- 
tricity, niolixc  power,  and  light.  The  subscribers  are  :— H.  Dohorty  ti"nf). 
Bridge  Street,  Carndonagh,  builder,  200  sh.ic.s;  D.  McCloskey,  Chapel 
Street,  Carndonagh,  auctioneer,  25  shares;  P.  McLaughlin,  Diamond,  Carn- 
donagh, provision  merchant,  50  shares;  P.  J.  Doherty,  Carndonagh,  draper 
and  spirit  merchant,  40  shares;  G.  Doherty,  Carndonagh,  spirit  merchant, 
.iO  shares:  W.  J.  Crosson,  Carndonagh,  spirit  merchant,  SO  shares:  R.  Moore, 
Churchlown,  Carndonagh,  Clerk  of  Union,  -"lO  shares:  total,  465  shares. 
The  first  directors  arc :— H.  Doherty  O""''.),  W.  J.  Crosson,  R.  Moore,  J. 
Keid.  and  J.  White.  Secretary:  J.  Doherty  (electrical  engineer).  Registered 
office  :  Bridge    Street,    Carndonagh. 

British  Engineering  Units,  Ltd.  (178,516).— Private  com- 
pany. Registered  December  20th.  Capital.  fl.OOO  in  i'l  shares.  To  carry 
on  the  busini.'ss  of  mechanic;il  and  electrical  engineers,  manufacturers  of  and 
<lealers  in  machinery,  &c.  The  subscribers  (each  with  one  share)  are  :  H. 
.Megainev,  1",  Shaftesburv  Road,  Earlsdon,  Coventry,  secretary;  H.  N.  Gillitt, 
15,  Manor  Road,  Coventrv,  articled  clerk.  The  first  directors  are  :  A.  Green 
and  S.  A.  Bailey.  Solicitor :  R.  A.  Rotherham  &  Co.,  38,  Bailey  Lane, 
Coventrv. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Western  lilectric  Distributing  Corporation,  Ltd.  (79,057). 

Return  dated  September  3rd.  1921.  Capilul  at  dale  of  return,  £43,000  in 
£1  shares  |15,000  cum.  preference.  3,000  preferred  ordinary,  and  35,000 
oidinarv).  12,790  cum.  preference,  2,875  preferred  ordinary,  and  24,328  ordi- 
nary,shares  taken  up.  £39,428  paid.  £5ti5  remains  in  arrears.  Mortgages 
and  charges  nil.  Capital  increased  to  £.10.000  bv  the  creation  of  a  further 
2.000  cum.   preferred  and   j.OOO  ordinary   shares  of"  £1   each. 

Stentophone  Motor  Accessories  (1921),  Ltd. — Particulars 

of  £25.000  debenturc-s  authorised  December  fllh.  19  1.  Whole  amount  issued. 
Charged  on  the  company's  undertaking  and  property,  present  and  future, 
including    uncalled   capital. 

Robert  Bowran  &  Co.,   Ltd. — Satisfaction  in  full  on  De- 

<itnb,r  7t!i.    1921.  of  mortgage  dated   May   1st,  1918,  securing  £2,000. 

Soutli'Western  Engineering  Co.,  Ltd. — .-\.  VV.  Watts,  of 

3(i4,  Camd.n  Road,  .V.,  as  receiver,  on  D.ien,ijir  9lli,  1921,  under  powers 
contained   in   debenture  dated   September   9th,   1920. 


CITY    NOTES. 


Sir  G.  A.  Toucbe,  Bart,   (chairman),  pre- 
Cordova  Light,     siding  over  the  annual  general  meeting  on 
Power  &  Traction  Dec-ember  'ititli,   stiid    that    although     the 
Co.,   Ltd.  company  had  been  free  from  direct  labour 

trouble.-,  striki>s  ;it  the  port  of  Bueno.s 
Aiif.-s  had  licld  up  .supplie.s  and  greatly  bhidercd  maintt^nauce 
work.  The  Provincial  Government  had  .sanctioned  a  large 
expenditure  on  raising  and  streugthening  the  San  Roque  Lake 
dam  from-  which  the  comp;iny  derived  its  wat<>r  power,  and 
had  accept<!d  a  tender  for  the  wtrk.  The  Light  &  Power 
Co.,  through  incrciised  oiK-rating  ctj.sts,  had  shown  a  loss  of 
J;2,007.  The  Ti'amways  Co.  had,  however,  shown  improve- 
ments; the  passengers  carried  had  increased  by  nearly 
3,0(X).0<)(»  ;iiid  net  receipts  by  £V^,-£)i.  In  conclu.sion.  Sir  G. 
A.  Touche  .said  that  the  working  of  tlic  subsidiaries  for  the 
first  six  mouths  of  the  current  year  showed  an  increase  of 
A'lJ.OfK)  a.s  comjiared  with  tlie  first  luilf  of  the  year  under 
review. 

The  annual  general  meeting  was  held 
Vickers,  Limited,  on  December  -i-ind  at  Sheffield.  Mr. 
Sheffield.  Douglas  Vickers.  M.P.  (chairman),  who 
presided,  aft*^  dealing  with  the  accounts 
of  the  company,  spoke  at  some  length  about  the  subsidiary 
concerns.  The  item  "  Interests  in  Subsidiary  iind  Connected 
Companies  "  showed  an  increase  of  about  £840.000.  partly  due 
to  a  tninsfer  from  "'  marketable  securities  "  of  certain  shares 
ill  Sir  William  Arrol  &  Co.,  Ltd.,  and  the  South  Metropolitan 
Klectric  Light  and  Power  Co.,  Ltd.  The  Metropolitan 
Carriage.  Wagon,  and  Finance  Co.,  Ltd.,  stood  in  the  accounts 
;is  representing  i]2,9.54,0OO.  being  99.9  i)er  cent,  of  the  capital 
of  Ih.Tt  company.  Through  the  Carriage,  Wagon,  and  Finance 
Co..  Vickers,  Ltd.,  held  shares  in  Electrical  Holdings,  Ltd.. 
:ind  th<!  Metropolitan-Vickers  Electrical  Co.,  I,td.,  and 
through  the  Iloldmgs  Co.  in  Brown,  Boveri  et  Cie.  The 
■■oinpanyalfo  owned  abtjut  99  yicr  cent,  of  the  capital  of 
W .  T.  Glover  &  Co..  Ltd.,  representing  in  the  accounts 
.C:?-27.nOO.  'Hie  wlu.le  of  the  ordinary  shares  of  Wolseley  Motors. 
Ltd..  worth  i'VOO.fKKI,  were  also  held.  Two  companies  formetl 
to  provide  housing  acctjinniodation  stood  at  i'.324,000  and 
£4.5.000.  The  cf>inpany's  interests  in  W.  Beardmorc  &  Co 
Ltd..  amounted  to  £484,500.    They  had  also  invested  £114,000 


in  five  syndicates  formed  for  the  development  of  hydro-electric 
concessions  abroad,  and  their  armaiucut  interests  in  Spain, 
Italy,  and  Japan  amounted  to  £176,000.  £84.000,  and  £34a.00O 
respectively.  The  whole  of  the  capital  ol  James  Booth  &  Co.. 
Ltd..  the  manufacturers  of  "  Duralumin,"  was  held  by  the 
company.  Their  interest  in  ^'ickcrs-Petters,  Ltd.,  was  of  the 
value  of  .£187 .OlK).  The  totiil  investments  of  the  company 
were  therefore  about  £17.;jyy,0J0.  In  addition  to  this.  Vickers, 
Ltd.,  held  85  per  cent,  of  the  ordinary  shares  of  Canadiaii 
Vickers.  Ltd.  Tliere  was  an  uncertainty  about  the  settle- 
ment of  the  company's  claims  on  the  Government  in  respect 
of  contracts  and  taxation,  but  it  was  hoped  that  most  of 
them  would  be  agreed  before  many  months  had  passed.  Re- 
garding the  year  just  ending,  Mr.  \n-ker.s  said  that  the  adverse 
influences  mentioned  in  the  reiKirt  for  lU'A)  continued  into  this 
year.  The  fall  in  shipping  frciHbts  'i;i(i  embarrassed  owners 
and  rodectcd  on  .ship  cimsl ruction.  Tli.'  price  uf  ct)al  remained 
at  too  high  a  level  and  exchange  difficulties,  the  high  cost 
of  labour  and  low  output  had  ;ili  had  their  elVect,  and  nobody 
could  exi>ect  the  year's  results  to  In;  good.  As  far  as  arma- 
ments were  concerned,  some  i-elief  had  been  evident  through 
an  order  from  the  Jiipauese  Government.  The  ell'ects  of  the 
Washington  Conference  were  .still  uncertain,  but  they  would 
prove  another  justification  of  the  policy  which  led  the  com- 
pany to  the  aci|iiisilioii  iif  the  Carriage,  Wagon  &  Finance 
Go.  The  great  1111:1111  n mg  schemes  '..f  the  future  were  cer- 
tain to  centre  rniiinl  clrdric  power,  traction  and  transporta- 
tion, and  in  no  other  lield  did  it  seem  possible  to  find  work 
in  this  counti'y  for  the  steel  works  and  engineering  plants 
erected  for  war  purposes. 

The  liii'ectors  report  a  net  profit  for  the 
I'erranti,  Ltd.  \car  ended  June  ■itlth  last  amounting  to 
£36.'268,  which  compares  with  .£36,6'2'i  for 
the  preceding  twelve  months  and  £18.'i.ii  for  the  year  to  June 
30th,  1919.  Adding  £89,461  brought  in,  the  sum  now-  avail- 
able is  £i'i.j,730.  The  Manchester  Da'dij  Dispatch  states  that 
it  is  proptiscti  to  transfer  to  general  reserve  £100,000.  and  to 
pay  a  dividend  of  18  per  cent.,  less  tax  (being  three  years' 
arrears)  on  the  preference  shares,  leaving  arrears  of  54  per 
cent.  A  similar  distribution  was  made  for  the  two  years 
ended  June,  19'20.  With  the  above  allocation  the  general 
reserve  w-ill  amount  to  £17'2,000,  and  out  of  this  it  has  been 
decided  to  write  down  the  value  of  goodwill  and  patent 
rights,  £09,370,  to  the  nominal  value  of  £1,  leaving  a  balance 
in  the  reserve  of  £10-J,030.  The  submission  of  a  definite 
scheme  for  the  reorganisation  of  the  company's  capital  has 
been  postponed  until  conditions  are  more  stable.  Referring 
to  the  pa.st  year's  results,  the  directors  say  that  the  trading 
has  been  satisfactory,  but  there  has  been  a  serious  falling  off 
in  ordin-s  from  the  beginning  of  1921,  which  will  materially 
aft'ect  the  results  of  the  next  financial  year. 

Mr.  C.  A.  Vandervell  (chairman  and  joint 
C.  A.  Vandervell  managing  dii-ector),  presiding  at  the  annual- 
&  Co.,  Ltd.  meeting  on  December  'iOth,  said  that  the 
loss  on  the  year's  working  was  £"251,280. 
The  adverse  result  was  due  to  the  fact  that  although  at  the 
beginning  of  the  year  contracts  to  the  value  of  £600,000  were 
in  hand,  these  were  practically  all  eitlier  suspended  or  can- 
celled. Lie  ;idmitted  that,  in  the  circumstances,  the  directors 
were  wrong  in  declaring  a  dividend  in  December  last,  but  it 
\vas  thought  that  the  serious  deijression  could  not  last  very 
long.  It  was  anticipated  that  a  percentage  of  the  bad  debts, 
for  which  a  very  large  sum  had  been  reserved,  would  be  re- 
covered in  the  future,  .\mong  the  activities  of  the  firm  dur- 
ing the  year  had  been  tin-  .-iciiuisition  of  the  patent  rights  of 
the  Willard  rubber  m-ji.h  ati.i  Im-  ;iccumulators  (in  the  chaii-- 
nian's  own  name);  the  ciuirciil ration  of  the  dynamo  and  elec- 
trical business  in  the  \\  aiplc  Way  works  (which  effected  gi'eat 
economy  in  overhead  charges) ;  and  the  manufactm-e  of  the. 
.Vvcline  aeroplane  stabili.ser. 

Mr.  l'\  L.  W.\UE.  O.B.E.  (joint  managing  director),  seconded 
the  chairman's  motion,  and  .said  that  .since  the  end  of  the  year 
under  review  ILie  position  had  improved  considerably.  Liabili- 
ties had  been  met  and  tnulc  creditors  reduced  by  nearly 
£100,000.  In  spite  of  the  c(iiiln)iir<l  (Irpression,  the  business 
was  on  a  solid  foundation. 

The  report  of  the  directors  of  this  Fi-ench 
The  Societe  c<)m]);iny  states  that  only  certain  of  the 
Industrielle  des  manufacturing  departments  suffered  in  the 
Telephones.  .sccund  half  of  the  financial  year  1920-21 
fj-oin  the  commercial  and  industrial  t-risis. 
On  the  other  baud,  the  other  dei}artments  derived  benefit  from 
a  large  volume  of  orders  which  had  not  been  executed  by  the 
end  of  June,  1920.  .The  company  partially  completed  the  instal- 
lation of  its  w-orks  in  Paris,  Bezons,  and  Ixsvallois  out  of  its 
own  resources.  The  profits  realised  in  19'20-21  were  consider- 
ably greater  at  7.014,(XX)  fr.  than  in  the  previous  year.  An 
:iddition  of  1,7.50,000  fr.  was  made  to  the  contingency  fund, 
whi(-b  was  thereby  increa.sed  to  7.0IK),0(XI  fr.  This  fund  would 
l>ermit  of  the  company's  continuing  its  programme  without, 
for  the  present,  having  recourse  lo  the  augmentation  in  the 
share  capital  which  was  authorised  in  September,  1920.  At  the 
recent  meeting  a  dividend  at  the  rate  of  40  fr.  per  share,  less 
tax,  w;is  approved,  and  the  sum  of  .37,(XI0  fr.  carried  forward. 
As  to  the  question  of  the  suggested  leasing  of  the  FVench  tele- 
phone service  to  a  company,  the  chairman  stated,  in  reply  to 
questions,  that  he  was  very  sceptical  on  the  matter,  and  that 


Vol.  89.     No.  2,301,  December  :iO,  1921.]  THE      ELECTRICAL      REVIEW. 


897 


it  was  necossiiry  to  await  the  conclusions  of  the  discussions 
which  were  to  take  pltice  in  the  Chamber  on  the  subject.  The 
matter,  however,  was  of  httle  importance  to  the  company, 
which  was  a  manufacturing  undertalung,  and  it  was  necessary 
lo  be  very  diligent  to  have  a  full  order  book. 

The  trading  profit    for    the    year    ended 

Barbados  June,   19'21.   amounted  to  £,5,111.  as  com- 

i;iectric  Supply     pared  with  i;4,6J8  for   the   previous  year. 

Corporation,       and     ^£3,600    for     1919.      After     diarging 

Ltd.  general  exjjenditure  in  London,  debenture 

and   loan  interest  and  Corporation  Profits 

Tax.  the  total  amount  remaining  at  the  credit  of  profit  and  loss 

account  (including  i"2,767  brought  forward)  is  ^6,084.     Of  this 

amount  £5,000  has   been   transferred   to  depreciation   reserve 

account,  leaving  £1,084   to  carry  forward.       £1,481  has  been 

charged  against  trading  for  repairs  and  renewals  as  compared 

with  £1,128  in  the  previou.s  year.    Capital  expenditure  during 

the  year  amounted  to  £7,657,  consisting  of  further  payment.s 

made  on  account  of  the  new  '3'25-kW  set  referred  to  in  the  last 

rcpoi't  and  the  cost  of  additional  house  connections  and  mains. 


onnecti-d 
June  ;!(Uh 

2o<;.p.  equiv;il. 
connected 
at  JuneSfllh 

l,C4(i 
1,783 
2,087 

23,034 
33,903 
25,796 

1919  

1920  

1921  

Colonel  Leese  visited  Barbados  during  the  year,  and  his  report 
will  be  of  great  value  in  dealing  with  the  future  devekjpment 
of  the  undertaking.     Meeting  :  London.  December  30th. 

The  Vogel  A.G.,  of  Berlin,  makers  of  in- 
German  sulated  electrical  conductors,  proposes  to 
Companies,  pay  a  dividend  and  bonus  at  the  rate  of  35 
per  cent,  for  19'20-'ll,  being  the  same  as  in 
the  preceding  year.  It  is  now  propo.sed  to  increase  the  share 
capital  from  '26,000,000  to  52,00(1,000  marks. 

The  directors  of  the  I'oege  Elektrisitala  A.G.,  of  Chemnitz, 
recommend  a  dividend  at  the  rate  of  12  per  cent,  for  192tl-21, 
against  17  i^er  cent,  in  the  preceding  year  on  a  smaller 
share  capital.  It  is  intended  to  raise  the  share  capital  from 
46.000.000  to  56,000,000  marks. 

The  A.Q.  fur  ElchI risitats  Anlagcii,  of  Berlin,  which  is  an 
investment  company,  records  net  profits  and  balance  forward 
of  850,000  marks  for  1920-21,  as  contrasted  with  650,000  marks 
m  the  preceding  year.  The  rate  of  dividend  rises  from  6  per 
cent,  in  1919-20  to  8  per  cent,  last  year. 

The  Elektrische  Licht  uiid  Kraftaidagen  A.G..  of  Berhn,  re- 
ports gross  receipts  amounting  lo  21,800.000  marks  from 
interest  charges  and  investments,  as  compared  with  93.000,000 
marks  in  1919-2(1.  Including  the  balance  forward,  the  net 
profits  in  1920-21  were  9,998,aX)  marks,  as  against  3,645,000 
marks,  and  the  dividend  is  at  the  rate  of  15  per  cent.,  or  5  per 
cent,  higher  than  in  1919-20. 

The  Rheinische  Elehtrizitats  Gesellschaff  A.G.,  of  Mannheim, 
reports  net  profits  and  balance  forward  amounting  to  4,(507,000 
mai-ks  for  1920-21.  as  compared  witli  2,031  .(KX)  marks  in  the 
preceding  year.  It  is  intended  to  pay  a  dividend  at  the  rate  of 
15  per  cent,,  as  against  10  per  cent.,  and  to  make  a  fresh  issue 
of  ordinary  shares  to  the  amoimt  of  IR.OOO.OCX)  marks. 

At  the  general  meeting  of  the  A. E.G.,  held  at  Berlin  on 
Liecejuber  20th,  a  dividend  of  16  per  cent,,  as  against  11  per 
cent,  last  year,  was  declared  on  the  ordinary  shares  of  the 
corapanv.  The  capital  of  the  couipaiiv  has  been  increased  by 
250,000,000  marks  to  1,100,000,000  marks. 


Stock  Exchange  Notices. — Dealings  in  the  following; 
securities  have  been  specially  allowed  by  the  Stock  Exchange 
Conmiittec  under  Rule  148a:  — 

Llanelly  and  District  Electric  Lighting  and  Traction. — 
£lii5,(X(0  scven-and-a-half  per  cent,  debenture  stock,  issued  at 
94  per  cent.,  partly  and  fully  paid. 

Reading  Electric  Supply.— £100,000  seven-and-a-half  per 
cent,  first  mortgage  debenture  stock,  issued  at  95  per  cent., 
partly  and  fully  paid. 

Metropolitan  Electric  Supplv.— £178,400  5  per  cent,  exten- 
.sion  debentures,  1917,  within  Nos,  1  to  2  50O  (£100). 

Telephone  Manufacturing  Co.  (1920).— £300,000  guaranteed 
8  per  cent,  cumulative  income  bonds  (registered),  issued  at 
96  per  cent.,  partly  and  fully  paid,  in  bonds  of  £10,  £50  and 
£100. 

The  undermentioned  have  been  ordered  to  be  officially 
quoted : — 

(ncneral  Electric  Co, — £3,500,000  seven  per  cent,  mortgage 
debenture  stock. 

Applications  have  been  made  to  the  Committee  to  allow  the 
following  to  be  officially  quoted  :  — 

Monterey  Railway.  Light  and  Power,— $2.996..562  five  per 
cent.  "  A  "  first  mortgage  debenture  stock:  .$2,996,562  five  iier 
cent.  "B"  cumulative  income  charge  debenture  stock;  ami 
$2,674,962  "  C  "  sinking  fund  debenture  stock. 

Guanajuato  Power  &  Electric  Co.— The  bondholders  of 
the  Guanajuato  Power  ^-  Electric  Co..  the  Michoacan 
Power  Co,,  and  the  Central  Mexico  Light  &  Power  Co,,  have 
been  notified  of  the  propased  payment  on  January  1st,'  1922. 
of  the  first  coupon  in  default  upon  the  bonds  of  each  of  the 
three  companies.— Finonciaf  Times. 


Provincial  Cinematograph  Theatres,  Ltd.— The  tradinfj 
results  for  the  year  to  date,  says  The  Times,  do  not  justify 
the  payment  of  the  dividend  for  the  last  half  of  the  year  on 
the  10  per  cent,  cumulative  preferred  ordinary  shares. 

Alldays  &  Onions,  Ltd.— According  to  the  Ei„„u,„,l 
TnncH,  the  accounts  for  the  year  to  Julv  .Gist.  1021,  hliow  i 
los,<:.  including  interest  on  debentures,  of  £]08,:{fO.  Tli'e  greal.M 
part  of  the  loss  consists  of  depre.^iated  value  of  gtotk- 
owing  to  fall  in  prices.  The  companv  al,=o  sufreied  consider- 
ably from  the  miners'  strike.  Deducting  £5,218  brought  for- 
ward,  there  remains  a  deficit  of  £103,055. 

Reduction  of  Capital — Fuller's  TJniti-d  Electric  Works 
Ltd.,  and  Rrduckd.— A  petition  for  confirming  the  proposed 
reduction  of  the  capital  from  £-500.000  to  £378.794  has  been 
presented  to  the  High  Court.  Chancerv  Division,  and  will  be 
heard  in  London  by  Jfr.  Ju.'.tice  Russell  on  .lanuary  17th. 
^  Crompton  &  Co.,  Ltd.— Interim  dividend  at  the  rate  of 
/  per  cent,  per  annum  on  the  preference  shares  for  the  six 
months  endrd  September  .30th,  1921. 

Vulcanite,  Ltd. — Dividends  on   the  ordinary  shares  of  7,1 

l>er  cent,  f(ir  the  year,  less  tax.  carrying  forward  £7,555,       " 

ShawinifSan  Wafer  &  Power  Co.— Dividend  of  1?  per  cent. 

on   common  stock   for  quarter   ending  December  31st. 


STOCKS    AND    SHARES. 


Wednesday  Morning. 
The  week  which  intervenes  between  Christmas  Day  and  New 
Year's  Eve  is  not  usually  a  busy  one  for  the  Stock  Exchange. 
It  brings  a  good  many  orders  of  the  "  clearing-up  "  type: 
some  people  want  to  sell  in  order  to  increase  their  bank- 
balances,  others  like  to  round-off  uneven  holdings  by  the  pur- 
chase of  more  stock  before  making-up  their  accounts  for  the 
year._  New  is.sues  loom  large  in  the  immediate  future,  and 
this  induces  a  waiting  policy  on  the  part  of  nrospective  in- 
vestors. Tliere  are  other  reasons  for  financial  lassitude  this 
week,  but  those  just,  cited  arc  sufficiently  potent  to  exercise 
a  restraining  influence  upon  Stock  Ex'-hange  bu,sine.ss.  and 
therefore  to  make  for  small  fluctuations  in  price-lists. 

Several  of  the  newly-issued  debentures  are  distinctly  better. 
Reading  Electric  71  per  cent,  debenture,  offered  at  95,  has 
jumped  to  3i  premium.  Llanelly  \-  District  Electric  I,ighting 
debenture  stock,  which  came  out  at  91,  went  to  10s,  di.scount 
nf  first,  but  promptly  ro.»e  to  15s.  premium.  Midland  Counties 
7J  per  cent,  debenture,  at  96?,  is  1.5s.  above  the  issue-price. 
,^ll  these  three  have  the  advantage  of  being  obtainable  in 
"  scrip  "  shape,  thus  saving  the  buyer  from  the  expense  of 
the_  Government  stamp-duty  which  is  one  per  cent,  upon 
registered  stock.  The  Newca,stIe-on-Tyne  6  per  cent,  second 
debenture  reni,i,ins  at  a  small  premium  above  the  price  at 
which  it  was  offered,  95*,  and  can  also  he  bonglit  free  of 
stamp-duty. 

Shropshire.  Worcestershire,  it  Staffordshire  7-!  per  cent, 
d.'benture  stock  has  taken  a  sharn  turn  for  the  better,  and  is 
lip  to  102,  with  very  little  .stock  offorins.  This  narticular 
issue  took  rather  longer  than  usual  tn  get  nermanentlv  placed, 
but  it  would  seem  tn  be  verv  well  h,M  now  and  the'-e  are 
more  buyers  than  sellers.  British  T1iom,son-Hoii,ston  7  per 
cent,  mortgage  debenture  advanced  to  2  nrenii"m,  at  which 
nrice  stock  came  to  market,  and  the  price  slipped  back  a 
little.  There  is  still  a  small  amount  pf  .•\nirlo-,\rgentine  Tram- 
ways 5  per  cent,  debenture  stock  in  the  market  at  64  ex-divi- 
dend :  the  vield  at  this  price  is  a  trifle  over  7?  per  cent,  on  the 
monev.  Both  classes  of  the  company's  nrefevence  shares  are 
better  on  the  week.  and.  with  Ari:ertiiic  Ra'ls  r>lso  com- 
mandinc  better  figures,  the  prospect  of  a  sleadv  advance  to 
70  in  \nTlo-Argentine  5  per  cei't.  debenture  ,=hould  not  be 
overlooked  when   inves'ment  ,<to<-ks  are  under  discussion, 

Countv  of  T;otidon  7  ner  cent,  debenture  is  firm  at  101, 
English  Electric  ,9  per  cent,  notes  are  on  offer  at  99i(  cumulative 
dividend,  and  General  Electric  7  per  cent  debenture  remai»<! 
.■1  good  market  nt  9fi,  A  thousand  or  ,so  of  the  coninanv's 
6S  per  cent  "  A  "  preference  rcentlv  on  offer  -it  IVij  fid., 
have  been  taken,  Clvde  Valley  Electrical  co.-ond  preference 
shares,  of- £10  each,  are  a  shade  better  at  3/16  premium. 

Charinr'  Cross  ordinary  and  Kensinirton  ordinary  are  each 
•'s,  fid,  hidicr,  the  approach  of  dividend-ti'me  serving  to  nuick'-n 
interest  in  electricity  supply  shares.  It  is  evnected  that  the 
companies  will  be  able  to  report  lower  workinn-costs  in  re- 
spect of  the  current  six  months,  with  the  anticipation  of 
further  reductions  in  the  near  future  South  T,o"dons  had  a 
sudden  snurt  to  2J  bid.  with  hnvers  readv  to  iiny  more  ir 
(bey  could  obtain  the  offer  of  sha'-es.  Cunositv  promptly 
;ii'i-:c  as  to  the  possible  reason  fo'-  this  pressiui  demand. 

The  inanura''turing  group  is  nrafticalh-  u"'-lianr'e'', 
Hritish  Muminiums  are  sixpence  harder,  Tlie  Teloffraph 
manufacturing  list  is  equally  quiet,  and  there  are  no  changes 
to  record  on  the  week. 

Mnrconis  at  ,33s.  9d.  soon  lost  the  imnroyement  scored  on 
the  declaration  of  the  5  per  cent  interim  dividend.  Can:'- 
dmn  Marconis  have  weakened  to  4s  6d,  On  the  other  hand. 
Radio  Corporations  firmed  up  to  10s.,  the  preferred  Iteeping 
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at  9s.  3d.  United  River  Plate  Telephone.?  at  oi  are  nominally 
3/16  higher,  .\ctiially  they  are  not  much  better  than  they 
were  a  week  apo  :  it  may  be  that  a  previous  advance  was 
overlooked.  Eastern  Telegraph  ordinary  has  gained  '2*.  and 
rises  are  shov  n  by  Eastern  Extensions,  Westerns  &  Globe 
preference.  Thet^e  recoveries  underline  the  roient  .■surmise 
that  the  heaviness  apparent  in  the  market  earlier  this  nionni 
was  due  to  causes  other  than  any  apprehension  of  wireless 
sy.stems  "  cuttirig-out  "  the  submarine  cables,  as  some  are 
fond  of  arguing  will  be  the  case.  Experience  has  demon- 
strated that  there  is  plenty  of  scope  and  plenty  of  busines.s 
for  both. 

The  boomlet  in  Uudergrouud  Railway  stocks  suffered  a 
check  on  profit-taking  in  advance  of  the  Christmas  holidays. 
Underground  income  bonds,  having  put  on  ten  points  in  the 
previous  fortnight,  cannot  be  called  flat  on  a  leaction  of  IJ. 
Districts  are  unchanged  at  21:  Central  Londons  maintain  their 
Strength,  and  Metropolitan  Consolidated  at  26^  is  the  fraction 
better.  All  the  prior-charge  stocks  in  this  list  are  up  from 
one  to  thi-ee  points,  the  preferences  showing  particular 
strength.  Indeed,  the  market  has  been  swept  ahnost  bare 
of  the  pre-ordinary  issues  by  the  remarkable  revival  of  dc 
mand  for  such  securities. 

Brazihan  Traction  are  '2  down  gt  31.  Mexican  Utilities  arc 
without  alteration.  British  Columbia  preferred  is  1  up.  Re- 
ference has  been  already  made  to  the  rises  in  Anglo-Argentine 
Ti'amways  first  and  second  preference  shares.  The  rubber 
share  market  is  passive,  although  rubber  itself  exhibits  a 
faint,  a  very  faint,  tendency  to  harden.  Armament  shares 
are  steadier  without  attracting  any  particular  business.  Tlic 
Vickera  meeting  produced  a  mild  protest  from  some  of  the 
ordinary  shareholders  disappointed  at  the  results  achieved  last 
year.  Babcock  A-  Wilcox,  with  other  engineering  descrip- 
tions, maintain  their  ground. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES, 
Home  Electricity  Companies. 

Dividend.  Price 

. ' V      Dec.  33,    Rise  or 

1919.  19S0.  1921.         fall. 

Brompton  Ordinary 12  12  6*            — 

ChariDg  Cross  Ordinary         ....  7  8  4i             +  J 

do.      do.           do.        4J  Pref.    . .  44  4J  3J            — 

Chelsea 4  6  3J            — 

City  of  Lradon 13  14  1 ,',          — 

do.       do.         6  percent.  Pref. ..  6  6  18/-           — 

County  of  London        8  8  85            — 

do.             do.    5  per  cent.  Pref...  6  6  7!            — 

Kensington  Ordinary 7  9  5|             +  J 

london  Electric 24  2J  1              — 

do.          do.        6  per  cent.  Pref...  6  6  3J            — 

Metropolitan       6  7  8J            — 

do.                     4*  per  cent.  Pref...  44  4i  aj|           — 

8t.  .lames'  and  Pall  MaU        . .         . .  12"  12  6j            — 

South  London 6  7  2^             +  ^ 

South  Metropolitan  Pref 7  7  17/6           — 

Westminster  Ordinary 10  10  5ft 

Tklegraphs  and  Telephones. 

Anglo- Am.  Tel.  Pref 6  6  84*             ^    ', 

do.              De( IJ  1*  18$            _  ' 

Chile  Telephone           6  fi  6i           — 

Cuba  Sub.  Ord 7  7  7             — 

Eastern  Extension       10  10  164            +  t 

Eastern  Tel   Ord 10  10  166               +2* 

Globe  Tel.  and  T.  Ord 10  10  16Jxrt        4   ? 

do.        do.         Pref 6  6  91             +  J 

'ireat  Northern  Tel 22  24  26}             +  } 

Indo. European in  10  274            ~ 

Marconi 25  15  l; '           —  ,'. 

Oriental  Telephone  Ord 12  12  2              —    ' 

United  B.  Plate  Tel 8  8  Bj              )    ,„ 

West  India  and  Panama       ..  Nil  Nil  6/            — 

Western  Telegraph      ..         ..      ■   ..  10  10  16A              +   } 

Home  Rails. 

Oentral  London  Ord.  Assented        ..4  4  514  — 

Metropolitan      IJ  14  26*            +1 

do.           District             . .  Nil  Nil  21 "             — 

Underground  Electric  Ordinary  Nil  Nil  2              — 

do.              do.          "A"..         ..  Nil  Nil  6/.             — 

do.            do.    Income..        ..  4  2  76             —14 
FoREioN  Trams,  &c, 

AngloArg.  Trams,  First  Pref.        ..  5*  124  a;!           +    ,' 

do.           do.       2nd  Pref.           . .  Nil  5|  a,','           +    ,'. 

do.           do.       6  per  cent.  Deb.  5  5  6S*           — 

Brazil  Tractions          Nil  Nil  31'            —2 

British  Columbia  Eleo.  RIy.  Ploe...  6  6  58 

do.           do.           Preferred  . .  5  93/-  52               Hi 

•io.           do.            Deferred    ..  3  124/-  574            — 

do.           do.           Deb.          ..  4i  4J  61*           — 

Mexico  Trams.  6  per  cent.  Bonds  . ,  Nil  Nil  65*           — 

do.      do.  B  per  cent.  Bonds  . .  Nil  Nil  37$           — 

Mexican  Light  Common                 ..  Nil  Nil  18             — 

do.            Prel N>1  Nil  27             — 

do.             Ist  Bonds      ..         . .  Nil  5  614             - 

MANUPACT-uniNG  C0HPANIK8. 

Babcock  dt  Wilcox       16  16  2il           — 

British  Aluminium  Ord 10  10  15/. 

Britl»h  Insulated  Old.           ..        ..  15  16  u 

Callenders                   15  15  ig 

^       ".      ^/"' 64  64  18/S» 

CromplonOrd 10  10  13/9 

EdiBon-Swan                10  qj. 

do.      do.    6  per  cent.  Deb.       ..  5  5  64 

Blectric  Construction 10  10  18/8 

Englisb  Electric           g  ^  jqi. 

„?°-  ,.    -  ^"'' 6  6  13/6 

Qen.  Elec.Pref 6*        64  17/. 

do.        Ord 10  10  18/8 

^?"*^,.  ;.• !'■'  15  29/8 

tndia-Rubber 10  —  i 

Met..Viokerg  Pref 8  8  iV 

aiameni  Ord 10  10  IJL 

Telegrapb  Cod 30  ao  91f 

•  DiTldtnda  p«id  Irea  ol  Inoome  Tax, 


7  10  0 

S  16  6 

7  10  0 

9  12  0 


MARKET     QUOTATIONS. 

It  should  be  remembered,  iu  making  use  of  the  figures  appeajing 
in  the  followiug  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances . 

Wednesday,  December  28th. 


8d. 


10    0 

n 

10  18 

2 

6  18 

8 

14  11 

0 

7  16 

a 

10  19 

2 

16    0 

n 

9  13 

0 

7  18 

0 

10  19 

2 

CHEMICALS,    Ac. 


Aoid,  Oxalio per  lb. 

Ammoniac  Sal  per  tou 

Ammonia,  Muriate  (large  orystal)  „ 

Bisulphide  of  Carbon  ..         ..         „ 

Borax „ 

Copper  Sulphate        „ 

I  Potash,  Chlorate       per  lb, 

•       „        Perohlorate  

I  Shellac per  owt 

r  Sulphur,  Sublimed  FlowerB         . .        „ 

I         „         Lump  „ 

r  Soda,  Chlorate  per  lb. 

I      ,,       Crystals  per  ton 

I  Sodium  Biohromabe,  casks  ..    per  lb, 


METALS.    &c, 

p  Babbitt'B  Metal  and  Anti-frictiuu  Metal 

Grade  I per  tou  net 

Grade  II „         „ 

Grade  III „ 

c  Brass  (rolled  metal  2"  to  12"  basis)    per  lb, 
c      „       Tubes  (solid  drawn)  . .         „ 

c      ,,      Wire,  basis „ 

c  Copper  Tubes  (solid  drawn)         . .        „ 
c       „       Bars  (best  selected)         . .   per  ton 

c       „       Sheet 

c        „        Bod „ 

(J       „        (Eleotrolytio)  Bars  . .         „ 

(/       H  ,1  Sheets        ..        „ 

4      „  „  Wire  Rods. .        „ 

a       „  „  H.C.  Wire. .    per  lb, 

f  Ebonite  Rod „ 

/       „         Sheet „ 

n  German  Silver  Wire  

b  Gutta-percha,  fine 

b  India-rubber,  Para  fine      . .         . .         „ 
/  Iron  Pig  (Cleveland  Warrants)   . .    per  ton 
/      „    Wire,  galv.  No.  8,  P.O.  qual.         „ 

g  Lead,  English  Pig 

g  Mercury  per  hot, 

e  Mica  (in  original  oases)  small     . .    per  lb, 
e      „  M  M       medium..        „ 

p  Phosphor  Bronze,  plain  castings..        „ 
p  „  „  drawn  bars  and  rods         ,, 

p  „  „  rolled  strip  &  sheet         „ 


Latest 

Fortnight's 

Prioe. 

Inc.  or  Deo. 

m- 

£68 

£31 

£20 

6d. 

6d. 

£16148. 

£14  lOh. 

£131ys. 

8*d. 

1 

£71 
lOfd. 

1/oi  to  i;04 
iijd. 

l/2i 

£i1s 

£98 

£UK 

£75  5e. 

£145  10s. 

£91  .Is. 

iii;:d. 


Nom. 

£27 

£26 

£10  7/6  to  £10  10s. 

3d.  to  3/- 

4/-  to  8/. 

10/.  to  20/-  &  up 

1/2 

1/4J 

1/45 


£3  dec. 
£3  dec. 
£3  dec. 


d  Silioium  Bronze  Wire 
r  Steel,  Magnet,  in  bars 
a  Tin,  Block  (English) 
o    „      Wire,  Nos.  I  to  16 


1/oJ 


£172  to  £172  10s.  |£3to£SlUs.i 


M  Q.  Boor  &  Go, 
c  ThOB,  Bolton  &  Sons,  Ltd, 
d  Frederick  Smith  &  Oo, 
e  F,  Wiggins  &  Sons, 
/  India-Rubber,  Qutta-Percba  and 
Telegrapb  Works  Oo.,  Ltd. 


Qootatlons  sapplled  by— 

g  James  &  Sbakespeare. 

b  Edward  Till  &  Oo, 

/  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd, 

a  P.  Ormiston  &  Sons. 

p  C.  Cliftord  *  Son,  Ltd. 


r  W,  F,  Dennis  &  Uo. 


Smoke  Abatement. — The  ("ommitlec  on  Smoke  and  Noxi- 
ciiis  \'apours  Abatement  appointed  by  the  Ministry  of  Health, 
has  presented  its  final  report  (H.M.  Stationery  Office,  price 
ijd.  net.).  The  examination  of  numerous  witnesses  has  satis- 
tied  the  Committee  that  means  for  heating,  cooking,  &c.. 
w  hich  produce  Little  or  no  smoke  are^  available.  The  use  ol' 
electricity  is  hygienic  and  labour  saving,  but  in  view  of  the 
liigh  prices  charged  at  present  its  adoption  is  retarded.  The 
cheapening  of  electricity  vpill  no  doubt  lead  to  its  inclusion 
in  the  design  of  the  cooking  and  heating  arrangements  of 
liou.ses.  Subject  to  this,  the  Committee  thinks  that  wherever 
gas  is  avaUable  it  .should  be  employed  in  lieu  of  the  old- 
fashioned  coal  range,  which  is  condemned  as  wasteful  of 
fuel  and  labour,  and  productive  of  smoke.  For  a  supply  of 
hot  water  a  coke-fired  boiler  is  recommended.  It  is  con- 
sidered that  the  present  situation  regarding  housing,  presents 
an  e.\cellent  opportunity  for  the  constructive  reform  of  heat- 
ing and  cooking  systems,  as  it  has  been  urged  that  it  is  im- 
)iiacticable  to  attempt  smok"  abatement  by  altering  existing 
arrangements  forming  a  part  of  old-fashioned  houses.  The 
Committee  is  not  in  the  position  to  recommend  the  universal 
ado|)tiou  of  any  particular  scheme,  but  is  of  the  opinion  that 
in  most  instances  it  will  be  Quite  practicable  to  adopt  some 
nrraijgciuent  wliich  will  obviate  the  production  of  smoke.  The 
Committee  rccomuieiids  that  every  facility  .should  be  given  to 
yas  and  electricity  suppliers  to  increase  and  cheapen  their 
c:oiniModities,  and  it  condemns  the  practice  of  some  local 
authorities  which  charge  unnecess.arily  high  rates  for  gas  and 
electricity  for  the  purpose  of  contributing  .sums  to  rate-relief. 

A  Magnetic  Survey.  -  The  magnetii-  survey  yacht,  Carnegie, 
irturned  to  Washinglnii  on  Novefnber  lOth,  1921,  after' com- 
lilciing  her  two  years'  world  cruise.  Although  a  considerable 
amount  of  rough  weather  was  encountered,  Science  records 
that  it  waa  found  possible  with  the  special  apparatus  on  board 
to  make  eatisfactory  magnetic  and  electncal  observations 
daily. 
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AUSTRALIA'S    FUTURE     AS    A    MANUFACTURER. 


Oi''  the  recently-issued  irpcjit  uii  tlio  (■roiuuiiic  situation  of 
Australia,  by  H.M.  Seiiinr  Trade  Coiiiiiii.s.sii)ner  (Mr.  S.  W.  ]',. 
McGregor),  probahly  tlu'  most  interesting  portion  to  engiiiiNT- 
iiig  readers  is  that  dealing  with  the  question  of  developing 
Aus(r-;ili:in  iiiii nufacUn'ing   industries. 

I'lieie  IK.  Mr.  Mcf.lregoi-  .says,  much  exaggeration  in  the 
iilteraiiies  of  pid)he  men  and  in  the  Press  as  to  the  enormous 
d.'Vi-liipmeiits  (}f  niinmlaetining  industries  in  .Australia,  wliii-h 
are  alie;:ed  to  liave  taken  jihue  in  the  last  few  years,  and  the 
ea.siv  Willi  which  new  industries  might  be  established  or  exist- 
ing oc-eupations  .stimulated  so  as  to  "  cater  for  the  whole  of 
Australian  re(|uirements." 

On  the  other  hand,  the  .\ustralian  has  the  inherited  British 
nianulactuiing  instinct  :iiiil  (juality  of  enterprise. 

In   iiddition,   Austiaha   possesses   all    the 

Labour  raw    material    necessary   tor   manufacture, 

Factor.       .      an   almost  unlimited   supply  of  economical 

power,   and  a  healthy    temperate  climate. 

An  important,  if  not  deternnnating.  factor   in   the   successful 

exploitation   of   Australian    manufacturing   enterprises   is   the 

attitude  of  organised   fabour.     Mr.  McGregor   adds;  — 

Without  emphasising  this  point,  one  may  say  that,  assum- 
ing the  co-operation  of  labour,  a  very  high  degree  of  organis- 
ing ability  will  be  required  to  enable  labour  to  enjoy  that 
high  standard  of  living  which  it  rightly  demands,  and,  at  the 
same  time,  to  permit  goods  to  be  produced  at  a  reasonable,  if 
not  competitive  price." 

It  is  fairly  obvious  that  manufacturing  industries  in 
Australia  cannot  extend  much  further  without  the  introduc- 
tion from  overseas  of  capital,  labour,  and  not  least,  men  with 
specialised  knowledge  and  organising  ability.  A  number  of 
British  manufacturers  have  already  established  branches,  con- 
template establishing  branches,  or  have  linked  up  in  some 
way  with  established  manufacturing  interests. 

Summarising  the  situation,  the  Senior  Trade  Commissioner 
says  that  there  is  apijarently  an  immense  field  for  the  natural 
development  of  manufacturing  industries  in  Australia, 
although  that  development  may  not  be  eo  rapid  as  many 
desire. 

The  Government  stimulus  to  manufacturing  industries  con- 
sists in  (a)  a  highly  protective  Customs  Tariff;  (b)  the  activi- 
ties of  the  Institute  of  Science  and  Industry  and  the  Bureau 
of  t'ommerce  and  Industry. 

On  the  subject  of  effecting  the  much- 
State  needed  increase  of  population  in  Australia, 
Assistance.  H.M.  Trade  Commissioner  admits  that  the 
only  way  is  to  develop  the  secondary  or 
manufacturing  industries.  Of  the  different  phase.s  of  the 
Australian  Government's  policy,  its  immigration  scheme  is 
viewed  more  favourably  in  this  country  than  the  highly  pro- 
tectionist taritf  which  is  to  be  enforced.  The  Government 
also  assists  both  primary  and  secondary  industries  by  means 
of  the  Bureau  of  Commerce  and  Industry  and  the  Institute  of 
Science  and  Industry.  The  former  is  developing  into  a  per- 
manent Department  of  State.  LatttTly  its  activities  have 
been  more  particularly  directed  to  the  preparation  of  schemes 
for  fostering  and  organising  the  secondary  or  manufacturing 
industries  with  a  view  to  local  consumption  and  overseas 
export.  The  Bureau  lends  its  support  to  co-operntive  methods, 
and  is  endeavouring  to  promote  associations  of  manufacturers 
and  merchants  for  purposes  of  combined  action  in  making, 
buying,  and  selling  arrangements. 

Mention  should  here  be  made  of  the  Australian  Producers' 
Wholesale  Co-operative  Federation.  Ltd..  which  has  opened 
offices  in  London  to  sell  produce  and  purchase  machinery, 
stores.  iVc.  to  the  best  pos.siblc  advantage. 

Before  pn.s.sing  from  questions  of  co-operation,  it  m;iy  le 
stated  thiit  the  .\ustr.ilian  As.sociation  of.  British  Mumi- 
facturers  and  their  representatives  has  during  the  ye;ir 
successfully  dealt  with  many  important  matters.  Its  mem- 
bers ;iow  number  3'2l  representatives  in  .-Australia,  and  -tli'i 
manufacturers  in  the  United  Kingdom. 

The    formation   of    an   .Vustralian    Eiigi- 
Engineerin^         neering  Standards  .As.sociation  has  been  the 
Standardisation,    subject  of  a  conference  between  the  Insti- 
tute of  Scien.ce  and  Indu.stry  and  the  Insti- 
tution of  Engineers,  .'Vustralia.  whereby  the  general  scheme  of 
organisation,  as  .set  out  in  a  pamphlet  issued  by  the  Institute 
of  Science  and  Industry,  was  approved,  and  it  was  decided  that 
a  recommendation  In    maue   to  the   Oommonwealth   (Govern- 
ment urging  the  formation  of  an  Engineering  Standards  .Asso- 
ciation, and  the  early   appointment  by  the  (lovernment  of  a 
main  committee. 

It  was  also  recommended  that  the  headquarters  of  the  Asso- 
ciation be  located  in  Sydney  at  the  headquarters  of  the  Insti- 
tution of  Engineers.  Australia,  whose  secretary  should  also  be 
secretary  of  the  Association,  and  that  while  the  Institution  is 
prepared  to  assist  with  funds  nnd  secretarial  work,  the 
Government  bo  asked  to  supply  siuli  additional  fnnd.s  as  may 
be  neci'ss.iry  to  carry  out  the  work  efTieiently.  Mr.  Knibbs 
has  since  been  appointeil  secretary. 


Australia  as  a  whole  offers  little  prospect 

Hydro- Electric     of    hydro-electric     development.       Various 

uevelopment.      scheiiies  have  been  proposed  in  New  South 

Wales  and   Victoria,  but  have  not  p.isx-d 

the  pndiminary  stages.     What  is  known  as  the  Kiewa  Kiv.T 

sclieme.    in    Victoria,   recently  received    careful  consideration 

Irom   the   Stat<j  Electricity  Commissioners,  who  decided   that 

the  scheme  must  bo  deferred  for  the  present. 

I'relimiiiary  work  in  connection  with  various  .scbeioes  in 
New  South  Wales  is  well  in  hand.  The  Snowy  Hiver  scheme 
propow'd  to  commence  with  •24.000  kW.  increasing  to 
J")0.lKtl)  kW.  Estimates  with  regard  t<j  the  Clarence  Kiver 
scheiin'  indicate  that  wime  Sd.lKK)  li.p.  is  continuallv  available. 
In  Tasiiiania,  th<^  Hydro-electric  Department  of  the 
I'asmanian  Government  continues  general  extensions  and  sur- 
vey work.  The  power  at  present  available  is  15,000  h.p..  but 
the  plant  is  capalde  of  generating  18.(XKI  h.p.,  given  .sutlicient 
water  supply.  It  is  intended  that  work  shall  now  proceed 
continually  until  the  full  57,000  to  60,000  h.p.  is  made  avail- 
able. The  total  cost  is  estimated  at  de-2,.500,000.  of  which 
il.'iOO.OOO  had  been  spent  by  June,  19-20.  and  i;.554,000  voted 
for  the  year  I920-'21. 

Each  month  sees  large  quantities  of  machinery  and  equip- 
ment landed  at  Hobart  for  the  extension  of  the  scheme  ol  the 
Hydro-Electric  Department,  and  the  general  manager  recently 
returned  to  Tasmania  after  visiting  England  and  America  to 
investigate  the  question  of  supplies  and  to  place  orders  for 
plant  and  material.  Construction  work  is  progressing  well  all 
the  time.  The  financial  position,  as  revealed  by  the  accounts 
for  the  past  departmental  year,  is  entirely  satisfactory,  and 
there  is  no  doubt  that  the  bold  policy  of  the  Tasmanian 
Government  in  harnessing  the  State's  water  power  is  more 
than  ever  justifying  itself  now  that  the  promoters  of  so  many 
new  industries  have  been  induced  to  make  'I\ismania  their 
sphere  of  oiieration. 

During  the  year  1920  the  Electrolytic  Zinc  Co.,  at  Risdon. 
near  Plobart.  recovered  from  the  ore  treated  5.8(19  tons  of  zinc. 
valued  at  iijl.ISO,  and  employed  au  average  of  97(j  men. 
This  company  is  hurrying  through  with  its  big  construction 
programme,  and  expects  to  start  producing  in  December  (this 
month)  from  80  to  MM  tons  of  electrolytic  zinc  per  day.  Ow-ing 
to  the  price  of  spelter  falhng  below  the  actual  cost  of  produc- 
tion on  the  15-ton-per-day  unit,  the  plant  was  closed  in 
February,  and  no  further  zinc  will  be  produced  until  the  big 
unit  is  in  commission.  The  closing  down  of  the  spelter  plant 
iieces.sarily  stopjied  the  production  of  zinc  oxvides.  leaded  zinc 
oxides  and  rolled  zinc  .sheets,  but  these  subsidiary  production 
plants  will  start  up  again  in  due  course.  The  end  of  the  year 
should  see  the  Electrolytic  Zinc  Co.  producing  on  a  very  large 
scale.  The  importance  of  this  undertaking  from  an  all- 
Tasmanian  point  of  view  will  be  realised  when  consideration 
is  given  to  the  amount  which  the  Government  has  spent  in 
extending  its  hydro-electric  scheme,  primarily  to  provide 
jiower  for  this  and  other  indu.stries  which  have  been  started. 
It  may  be  recalled  that  the  total  esti- 
Morwell  mated  cost  of  the  Morwell  electric  scheme 

Scheme.  for  developing  the   brown  coal  deposits  of 

Victoria  is  just  under  .i'a.OtHI.OOO.  Various 
details  have  apiieared  already  in  these  columns.  The  pre- 
liaiatory  work  on  the  new  power  hou.sc  at  Morwell  (80  miles 
cast  of  Melbourne)  is  well  in  hand.  Tenders  have  been 
accepted  for  the  plant,  and  the  station  is  expeided  to  be  in 
openition  before  the  end  of  19i3.  'The  estimated  selling  price 
of  electricity  in  the  metropolitan  area  of  Melbourne  is  .48(1. 
per  unit. 

Ill  additinii  to  the  transmission  of  electricity  direct  to  the 
Metrij|K)lis.  piiivisidii  has  been  made  for  a  separate  transmis- 
sion line,  carrying  energy  at  a  pre.s.suie  of  ■20.001)  volt,s.  to  l>o 
erected  alongside  the  main  transmission  line.  From  this 
lower  voltage  line  it  is  intended  that  electricity  .shall  'je  inaile 
available  to  the  vnrious  towns  an<l  villages  cii   roiilr. 

'Ihe  whole  of  the  designs  for  the  jxiwer-station  plant  ami 
transmission  lines  were  prepared  by  Mr.  H.  H.  Harper,  chief 
engineer  to  the  Electricity  Commissioners,  and  his  .staff. 

Schemes  are  also  under  considerat'on  for  transmissi.in  ri; 
energy  from  Morwell  to  country  centres,  such  as  Ballarat. 
Heiidigo,  and  (lindong. 

Since  the  first  appointment  of  the  Commissioners,  the  Mel- 
bourne demand  has  grown  to  such  an  extent  that  it  ih-came 
ni'cessary  to  make  arrangements  for  a  station  of  15.00(1  kW 
capacity  to  be  erected  within  the  metroixditan  area  a; 
Newport.  'Fhis  stjition  will  supply  the  demand  in  exiess  of 
the  ca|iacity  of  existing  generating  stations  in  Melbourne 
until  the  NIc.rwell  power  house  is  in  operation.  Thereafter 
it  is  intended  that  this  station  shall  be  used  to  carry  the 
"  peak  "  loads  only,  the  more  constant  demand  being  met  by 
the  Morwell  station. 

The  plans  of  the  Commissioners  include  providing  the  neces- 
sary e(|uipinent  to  link  up  the  Morwell  station,  the  Kaihviiy 
Department's  power  station  at  Newport,  and  the  Ciimmis- 
sioiu>r's  proiio.si'd  Newport  station,  so  that  all  the.st^  stations 
and  any  future  extensions  can  l>e  operated  as  one  sclieme. 
This  arrangement  not  only  ensures  economic  working,  but 
greatly   reduces  the  risk  of  any   interruption  of  supply. 
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So>rF.  CDRior.s  Properties  or  Oommkimmm.  Cadmii'm. 
At  the  Novciului  nu't'tiiig  of  the  J'"ar;ula.v  Soeiety,  Mr.  .T. 
Neill  LiREENWi.oii  lead  a  i)aper  entitled  "  The  Effect  of  Cold 
Work  on  Cmumeriial  Cadiaiuni."  J'leliminary  re.searohes  ou 
the  mechanical  properties  of  tliis  metal  have  produced  .some 
curiously  anomalous  results.  Most  uietals  become  hardened 
when  cold  work  is  done  upon  them,  but  this  metal  (which 
eonsi.sts  of  99.75  per  cent,  cadmium  and  O.'iJ  per  cent,  lead) 
is  harder  when  cast  tliiin  when  the  ca.^t  intiot  is  hamnieii-d. 
Moreover,  while  the  worked  metal  continues  to  soften  very 
appreciably  for  some  days  after  iiannnering  (unlike  other 
metals,  which  first  become  harder  on  standing,  ami  then 
^•radually  soften),  in  the  unworked  isist  metal  a  very  slow 
softening  takes  |)lace.  It  is  concluded  that  chill  cast  cad- 
mium undergoes  a  spontani'ous  change  from  a  harder  to  a. 
soft<>r  state,  and  this  transformation  is  greatly  accelerated  by 
deformation  in  the  cold.  Microscopic  examination  conlirnied 
this  suptxjsition.  and  showed  that  cadmium  spoiitaneciusly 
anneals  after  cold  working,  and.  as  usual,  the  gniwtli  ol  the 
new  erystiils  is  most  rapid  in  the  initial  stages.  This  spon- 
taneous" recrystalli.satiou  takes  iilace  at  ordinary  temperatures; 
at  '20  degs.  C.  it  is  complete  in  about  \i  days. 

The  explanation  offered  for  this  behaviour  is  that  two 
different  allotropic  foniis  of  cadmium  are  being  dealt  with, 
(vnd  that  the  transformation  from  one  to  the  other,  which 
is  shown  to  take  place  at  about  00  degs.  C.  is  stippre.ssed  by 
the  quick  cooling  in  chill  casting,  .so  that  the  metal  is  in  a 
metastable  condition.  The  explanation  is  in  harmony  with 
the  well-known  views  of  Ernst  Cohen  on  allotnipy  in  cad- 
niium,  based  on  quite  different  considerations. 

The  Synthetic  Proddction  of  Ammonia. 
The  remarkable  success  of  the  Haber  process  in  flermany, 
and,  it  would  appear,  of  the  more  recent  Claude  p'-ocess  in 
France,  for  the  fixation  of  nitrogen  by  its  direct  combination 
with  hydrogen,  gives  .i  special  interest  to  all  exi>i'iiiiicntal 
w'ork  bearing  on  this  synthesis,  even  if  the  results  turn  out 
to  be  negative.  This  is  the  case  with  experiments  planned 
by  iJr.  J.  N.  Phing  and  Mr.  E.  O.  Ransomk,  and  described 
before  the  Faraday  Society,  to  discover  whether  recently- 
formed  cathodic  hydrogen,  which  may  be  pre.simied  to  be  in 
an  abnormally  active  state,  may  be  made  to  combine  with 
nitrogen  imder  high  pressures  at  normal  temperatures.  There 
is  reason  to  believe  that  when  hydrogen  is  formed  electrolyti- 
cally  at  a  cathode,  not  only  is  it  at  first  in  the  atomic  con- 
dition, but  it  accumulates  at  very  high  pre.s.sures  within 
the  surface  of  the  electrode.  Such  conditions  should,  therefore, 
be  most  favourable  for  the  N-H  synthesis.  In  the  apparatus 
described  in  the  paper  it  was  pos.sihle  to  carry  out  the  electro- 
lytic produc-tion  of  hydrogen  in  an  atmosphere  of  nitrogen  .-it 
pressiiics  up  to  oOO  atmosphere.'!.  Nevertheless,  no  reaction 
took  place  between  the  gases  at  the  cathode.  This  conclusion 
lends  support  to  the  view  that  the  powerful  reducing  effects 
brought  about  by  hydrogen  under  these  conditions  of  high 
over-voltage  are  caused  by  ionic  interchanges  rather  than 
through  secondary  chemical  reaction  with  free  hydrogen.  The 
inertness  of  nitrogen  under  these  c-oiulitions  may  thus  be 
attributed  to  ab.sence  of  ionisation  at  the  low  prevailing  tem- 
peratuies.  'J'he  results  are  further  in  accordance  with  the 
view  that  the  transition  from  hydrogen  ions  to  the  gas  under 
a  s-tate  of  high  pressure  takes  ))lac(>  in  the  inner  layers  of  the 
metal,  and  not  on  the  outside  surface. 

The  Properties  of  Emulsions. 
.\  newly-discovered  property  f)f  an  enmlsion  was  described 
by  Mr.  T.  C.  Nikjent.  The  enmlsion  concerned  was  a 
fairly  concentrated  one  of  benzene  in  water,  containing 
gelatin  fir  gum  afabic  as  "  stabiliser."  A  convenient  method 
of  making  these  emidsions  is  given  in  the  pajx-r.  It  wafi 
ob.served  that  the  addition  of  cau.stic  soda  to  such  an  emulsion 
caused  se|iaration  of  the  benzene  to  begin  at  once,  provided 
the  .soda  were  added  to  a  freshly-made  emulsion.  This 
.separating  effect  of  cau.stic  soda  is  thouglit  tf)  he  due  to  the 
transfiiirriation  of  the  gelatin  into  sr  nie  less  colloidal  con- 
dition and  the  conseouent  breaking  down  of  the  protecting 
gelatin  layers  round  the  eniwlsoid  particles.  If,  however,  an 
eimilsion  was  produc<-d  and  left  undi.tnrbi'd  for  some  time,  and 
llii'n  caustic  soila  was  added,  it  was  foiiiirl  that  the  separation 
of  the  ben/ene  w.is  retai'ded  or  "  inhibited  "  for  some  time. 
The  suggested  cause  of  this  phenoirii'non  is,  that  after  an 
emulsion  is  produced,  the  gelatin  is  slowly  forming  luotecting 
layers  about  the  benzene  particles,  and  therefore  the  stability 
of  an  emulsion  increases  with  its  age.  I^efore  the  benzene 
particles  can  be  caused  to  coalesce  these  protecting  layeis 
must  be  removed  by  the  caustic  soda.  As  the  strength  and 
number  of  these  protecting  layers  are  increased  so  much  the 
time  required  for  their  removal  or  destruction  by  the  caustic 
-orla  be  increased. 

A  Complex  liEAi)  Nitrate  Anion. 
Mr.  r.  IT.  Jefferv  has  been  investigating  the  electrolysis 
!•{  aqueous  solutions  of  alkaline  idtraU's,  using  various  anodes 
for  the  i>urpf)se.  In  the  experiments  now  described  lead  was 
the  anode,  and  it  was  found  to  go  into  Sfdution,  forming  a 
complex  which  gave  a  bright   orange   colour   to  the  anolyte. 


The  complex  lead  anion  was  derived  from  divalent  lead,  and 
was  thought  to  be  (.Pb  iNOj"',)"  for  small  concentrations  of 
lead  in  alkali  nitrite  solutions.  In  the  author's  view  this  com- 
plex is  probably  the  only  oik^  formed. 

The  .solid  in  equilibrium  with  solution.s  obtaitied  from  ano- 
lytes  of  certain  concentrations  is  lead  nitrite  crystals  Pb 
CXOj);  •  H,0.  The  colour  of  these  crystals  is  appioxiniately 
the  same  as  that  of  the  solutions  from  which  they  are  derived, 
.showing  that  the  plumbo-nitrite  complex  probably  maintains 
its  identity  in  the  crystals.  jV  direct  way  of  testing  this  hy- 
pothesis would  he  bv  an  X  rav  analvsis  of  the  crystals;  the 
(Pb(N(),)J"  group  .should  Innn  a  |m1Iciii  iv-iil;iil>  n|icatiil 
in  three  dimensions  reliilivi'  In  llie  (aliimii-  I'ii  almns. 
Nkoativi:  ('ATAl,^sls. 
A  suggestive  |iap.>r  by  Dr.  N.  1!,  iMiAi;  and  Mr.  N.  N. 
MlTTKA,  .sent  in  from  India,  pointed  out  that  in  oxidation 
reactions  negative  catalysis  takes  place  when  the  calaly.st  is 
readily  oxidisable.  The  well-known  theory  of  interme(liate 
compounds  is  utili.sed  to  explain  the  reactions  de.sciibed.  Kx- 
lierimental  evidence  was  put  forward  to  support  the  view- 
that  gi'uerally  one  chemical  change  will  promote  or  induce 
another  of  the  .same  type,  and  the  remarkable  I'.ict  was' 
observed  that  this  effect  is  narticidarlv  rKitiicable  in  those 
reactions  which  are  very  sensitive  to  light. 

At  the  conclusion  of  the  meeting  ])i-..  S.  .Irim  I. r:\vis  and 
Miss  F.  M.  Wooii  exhibited  .in  inini-ovcMJ  Idnii  of  sensitive 
thermo.stat,  speciallv  designed  to  operati'  at  all  leiii|ieiatiires 
between  0  deg.  and'lOli  degs.  C. 


TELEPHONE     LINE    WORK     IN     THE 
UNITED     STATES. 


Discussion  at  Leeds. 
At  a  meeting  of  the  North  Midland  Centre  of  the  Institution 
OF  Elkctkical  Encuneehs  on  November  'iOth  Mr.  E.  S.  BvMi 
read  bis  paper  on  the  above  subject  (an  account  of  which 
apiK'ared  m  our  issue  of  November  '2;")tli).  The  paper  was 
illustrated  by  means  of  lantern  slides  and  samples  of  tide- 
]ihiine   apjiaratus  used  in   .\nierica. 

Mr.  .Johnson  (l/»'eds),  who  opened  the  discussion,  ob.served 
that  America,  being  the  be.st  telephone  country  in  the  'world, 
could  show  them  a  great  deal,  and  he  hoped  that  much  would 
be  learned.  Ilowever.  it  did  not  follow  because  a,  thing  was 
done  in  America  tlu>y  should  nece.s.sarily  do  the  .same  thing 
in  England.  The  conditions  were  very  different.  Tie  would 
like  to  see  some  of  the  appliances  illustrated  and  methods 
desi'iibed  carried  out  in  an  old  Engli.sh  city,  say,  like  York, 
with  narrow  .streets,  both  cramped  ;:nd  tortuous,  with  the 
ground  full  of  pipes  of  various  kinds,  mcluding  old  pijies  that 
had  been  allowed  to  remain  to  block  up  the  place.  Cities  in 
.\nierica  were  separated  from  each  other  by  spaces  which 
were  nut  of  comparison  with  the  .smaller  spaces  in  England. 
In  England  they  could  .show  something  considerably  better 
than  the  Amcrii-an  stall'  organisation,  which  the  aulhor 
described. 

In  connection  with  iiicjlur  tiansp(]rt  and  the  usi>  oi  nioha- 
cycles,  it  was  .said  that  'i.")(l  men  were  engaged  on  the  main- 
tenance and  repair  of  1,000  vehicles — an  aveiage  of  one  man 
to  four  vebic-les.  which  struck  one  as  being  very  exce.s.sivc,  and 
yet  whilst  there  were  all  .sorts  of  engineers  they  did  not 
employ   a  motor  engineer. 

In  the  use  of  mechanicMl  appliances  the  Aiin'ricans  had 
gone  far  ahead.  Koads  were  bring  maiie  iiKire  ccistly  and 
substantial,  and  con.sequ<'nll\  niiicli  nmic  cnslly  lu  leai  up. 
If,  when  .streets  were  bei  11 14  wiilinnl  nv  r-eiiiaile,  tlic,\  cdiild 
build  sulnvavs  for  gas,  water,  and  power  niaiiis.  lelrgiaph  and 
teliiibone  (■ablc'S,  etc.,  the  lot  ol  ,01  <Migiiieers  woidcl  be 
lightened  considerably,  and  it  would  he  a  good  investment 
for  the  towns  that  c-arric>cl  out  such  work  in  the  long  run.  In 
England  it  was  absolutely  trii.'  that  .my  posilioii  in  the  I'ost 
Office  enginc^ering  system  was  open  lo  aiiyoiK'  who  became 
qualilied  for  it.  'iniey  had  a  living  luciol  ol  that  in  the  fact 
that  the  present  engineer  of  the-  Post  Ollicv  started  life  as  a 
telephone  messcMiger  in  Aberdeen  and.  without  any  outside 
inlhienc-e.  attained  by  the  forc-e  of  his  own  character  and 
ability   the   position   he   now    held, 

Mr!  Seiaei  (Hheflield)  said  that  a  serious  niiinber  of  pm 
pfisitions  with  regard  to  subways  had  been  put  forward  frcmi 
time  to  time,  iiarticulinly  with  regard  to  London,  and  ulti- 
mately he  thought  the  matter  would  mature  very  considei'- 
ably.  If  they  had  to  consider  how  to  bring  a  batch  of  cables 
from  any  of  the  propo.sed  sup<"r-.sta,tion  sites  into  the  heart 
of  London  they  would  have  a  very  serious  problem  to  consider. 
In  one  c-ase  the  most  feasible  way  .seemed  to  a<;tually  bring 
the  cables  through  the  main  sewer.  That  might  sound  a  little 
bit  Innnorous,  but  it  was  practically  saying,  "Use  existing  sub- 
ways." Their  American  friends  had  specialised  to  a  very 
considerable  extent  in  their  big  cities,  but  their  main 
problems  had  been  to  connect  rival  metropolises,  between 
which  was  practically  virgin  country.  If  property  laws  in 
America  were  very  much  the  same  as  those  in  England,  how 
could  they  drive  their  cuteriiillar  trac-toi'  and  plough  over 
fionielKidy's  land  without  any  reg.ard  to  anything  but  the 
shortest    distance   lietwcen    the    two    points'.'     ICvc'iy    Kngli.sh 
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I'ligiueiii-  knew  what  would  happen  to  liim  if  he  tried  to  IJud 
llie  shortest  distance  between  two  points — it  could  not  be 
.Ic.ne.  He  did  not  see  bow  they  would  gain  rnucli  by  using 
;it-rial    rabies. 

.A  jii.'iin  poiiil  111'  thr  jiaper  wa.s  tli.it  open  wiring  was  cori- 
dcMined,  and  llirv  Wi'vr  la.st  rcachinu  tliat  position  in  tliis 
cnuiitiy.  ill  tlii.s  cuuiilry  the  atmosphere  was  very  acid, 
;iiid  aerial  cables  would  liave  to  be  regarded  from  exactly 
the  same  jjoint  of  view  as  a  bridge.  What  kept  bridges  stand- 
ing''— not  steel,  but  paint,  and  if  they  used  aerial  cables  they 
would  only  be  iireserved  provided  their  coverings  were  eon- 
liiiucmsly  renewed.  Tlie  other  great  lesson  of  the  paper  was 
that  (if  replacing  labour. 

Mr.  J'\  E.  CiiBiiiNs  (l,eed.s)  said  that  the  greatest  objection 
ill  this  country  to  the  use  of  aerial  cables  along  country  roads 
was  the  great  difficulty  they  experienced  in  dealing  with 
trees.  Jn  the  Leeds  di.strict  a  number  of  aerial  cables  which 
were  used  for  junction  circuits  between  adjacent  towns  weri^ 
rapidly  being  i)laced  underground.  They  wanted  to  see  the 
last  of  the  aerial  cables,  as  they  had  giv<'n  endless  trouble. 
Clamping   the   siisi)ension  wire  to  the  pole,   he  thought,   ua« 

iiilimlely  iircri'ialilc  to  their  thod  of  dead-ending  it.     I'licy 

had  tried  the  p.iteiit  stays  advcu-ated  in  Mr.  Byng's  paper,  but 
they  had  not  found  them  .satisfactory,  iney  adhered  to  the 
iiietiiod  of  using  wood  blocks.  Instead  of  their  stay-.splicing 
methods,  clamps  were  used  and  the  stay  tighteners,  whicli  in 
England  were  found  .so  useful,  were  not  used,  but  it  sc'cmed 
to  him  that  the  English  method  was  preferable  to  the 
American  method.  In  America  it  would  be  pos.sible  to  .stay 
any  pole,  but  in  this  country  it  was  a  great  difficulty.  In 
the  great  majority  of  ca.ses  they  had  to  ttx  their  pole,  not 
where  they  would  like,  but  where  they  could;  English  road 
margins  were  much  narrower  and  their  roads,  too,  were 
narrower.  Tliat  to  some  extent  would  account  for  the  fact 
that  they  were  behind  the  .\nienL-.nis  in  the  use  of  labour- 
saving  devices.  The  method  of  binding  wires  on  the 
insulators  which  they  discarded  in  this  country  twenty-five 
years  ago  was  still  in  u.so  in  America — i.e.,  binding  the  wire 
to  the  insidator  with  soft  wire  of  tlie  same  material.  Tlie  tape 
and  binder  were  much  more  effective  than  the  old  method. 
To  space  the  arms  on  the  jxiles  -24  in.  instead  of  1'2  in.,  as  in 
this  country,  seemed  to  be  an  extravagant  use  of  pole  space. 
Possibly  more  than  I'i  in.  would  be  necessary  in  America; 
he  could  not  .see,  however,  why  it  should  be  as  mnch  as 
'24  in.  Tile  American  cro.ss  brace  was  not  sutticiently  strong 
to  sup|)ort  a  ten-wire  arm  which  was  not  balanced  ,ind  which 
had  not  the  same  weight  of  wire  on  the  nno  as  the  other. 
In  this  country  they  braced  the  arms  together,  an  ell'ective 
method  where  they  had  more  than  three  or  four  arms.  With 
two  arms  it  was  not  effective;  in  this  case  the  method  did  not 
fieem  to  be  as  giKid  mechanically  as  the  English  one. 

Mr.  ]•],  H.  PAUK.ANI)  remarked  that,  generally  speaking,  the 
iiiipiession  one  got  from  the  paper  was  that  the  conditions  in 
.■\merica,  were  far  more  favourable  to  telephone  engineers  than 
anything  they  had  in  this  country,  both  as  regarded  overliead 
line  and  underground  construction.  The  use  of  a  me<-hanical 
excavator  appeared  to  be  ab.sohitely  ruled  out  of  court  in 
England.  The  types  of  conduit  that  Mr.  Byiig  described 
were  pretty  much  on  the  lines  of  Po.st  Office  practice  in  this 
country,  with  the  exception  that  of  late  years  they  had  done 
away  with  the  scpiare,  ducts;  the  hole  in  the  duct  was  made 
round,  because  they  found  it  easier  to  align  those,  ducts,  to 
get  round  bends  and  corners  with  them,  and  to  keep  thi-ni 
joined  together  in  a  manner  that  excluded  water  and  otlu'r 
interference.  Lines  of  .scpiare  ducts  lixed  together  with 
dowels  could  only  be  adopted  where  they  got  .straiglit  lines. 
Tliat  W'as  a  thing  they  could  never  get  in  England,  excejit 
in  a  country  line;  in  a  tow'n  a  straight  line  was  almost  an 
inipo.ssible  thing.  One  firm  of  contractors  did  boil  out  cabK' 
joints  with  wax,  but  the  bulk  of  the  contractors  who  laid 
cables  in  England  did  not.  As  against  its  disadvantages,  no 
doubt  the  waxing  of  a  joint  did  prevent  to  some  extent 
damage  accruing  frdin  defective  pliniil)ing  spreading  rapidly 
in  a  cable  and  throwing  it  out  of  action  in  a  siiort  time. 
However,  that  object  was  ittained  much  better  by  the 
English  iiK'thod,  which  .showed  not  only  delects  in  the  iiluiii- 
lier's  wire,  but  any  defect  in  the  sheath.  They  bail  linislied  a 
main  cable  fnim  I,eeds  to  Harrogate,  and  the  results  showed 
from  lO.nnn  to  .'■jD.OOII  megohms  per  mile.  He  hud  lu-v.'r  .sun 
a  waxed  eable  that  was  as  good,  and  he  was  verv  doubtful 
whi'tbei-  that  cnild  be  bettered.  The  rates  of  jointing  given 
bv  Mr.  P.yii;4  were  <>xceediiigly  high.  l"or  instance,  every  one 
nf  those  wile  jiiiiits  in  I'liigland  consisted  of  six  separate 
operations,  .so  tliat  six  times  three  hundred  in  one  hour  was 
indeed  a  nimble  operation  for  a.  man's  (ingeis.  Of  course,  if 
the  mate  was  doing  a  large  part  of  lhi<  work,  then  there 
were  two  men  employed,  and  if  that  was  so,  then  they  had 
men  in  fyceds  who  could  do  the  .same.  Had  the  speed  of 
pulling  a  cable  through  a  duct  in  America  of  .50  ft.  |>er  minute 
any  ill-effect  on  the  sheafliim,'  of  the  cable'.'  The  average  of 
mo.st  of  the  big  cimtraitors  in  England  was  only  from  '20  to 
30  ft.  per  minute.  They  had  not.  however,  all  the  mechanical 
appliances   which   they   had   in    America. 

Mr.  LoN(iM.\N  was  of  the  ojiinion  tliat  the  large  lead-coviMcd 
cables  would  last  longer  and  have  a  mucli  longer  lilV 
tlian  the  small  lead-covered  suspended  wires  which  they  had 
been  using  in  this  country.  When  they  got  up  to  '2  or  2.1  in. 
diameter    they    experienced    much    less    trouble    due    to    the 


fracturing  of  the  lead.  Jn  the  neighbourhood  of  a  coal  mine 
wliere  they  had  coke  oveus,  by-product  plant,  >Vc.,  the 
atmosphere  was  not  particularly  .suitable  for  the  use  of  over- 
head construction  of  any  description.  In  .Xrneiica  tliey  wi-re 
practically  free  from  such  effects. 

Mr.  U.  IL  Hocjl.K  thought  that  some  of  the  Auierican  wi  rk 
looked  very  rough  work.  The  subject  of  easements  ami 
rights-of-way  to  an  English  engineer  was  roost  interesting. 
Lump  sums  were  made  in  final  .settlement  in  America,  and 
there  were  undoubted  big  advantages  in  that  arrangement. 
There  was  also  a  great  saving  in  clerical  labour,  bui  in 
ICngland  the  power  of  the  dollar  did  not  equal  the  power  of 
property  owners.  In  England  the  .small  motor  cycle  and  .side- 
car had  been  found  to  be  u.seful,  and  lie  could  not  understand 
why  those  machines  had  not  been  found  more  useful  in 
America. 

Mr.  E.  S.  BvN(i,  in  replying  to  the  discussion,  said  that 
in  1917  he  had  been  loaiu'd  to  the.  French  (Jovernment  for  a 
short  time  to  advise  with  regard  to  its  long  routes.  The  late.st 
))ractic<^  as  develojied  in  this  country  and  in  .America  was 
tlu^  underground  route  with  a  heavy-sized  calde.  and  for 
three  or  four  long-distance  routes  he  had  .suggested  a  similar 
aiiaiigement.  The  ccmtracts  were  about  to  be  placed  when  a 
de|iiitation  of  Frenchmen  came  back  fioin  .Vmerica,  ana  s:iiil 
they  must  stay  their  hand,  and  nrged  aerial  lines  and  light 
eon'diiclors.  As  a  result  of  his  study  in  the  U.S.A.  his  own 
outlook  had  been  considerably  broadened,  but  the  po.sition 
had  to  be  weighed  up.  If  they  knew  only  one  side  they  could 
not  arbitrate  fairly.  Americans  had  jdaced  their  utmost  con- 
fidence in  the  .stability  of  the  aei-ial  cable,  but  it  was  noi  the 
right  thing  in  this  country.  In  Trance  all  the  cables  were 
taken  through  the  main  sewers;  they  could  drive  a  carriage 
and  pair  through  the  various  .sewers.  The  suggestion  that 
thev  should  adopt  sub-ways  in  the  main  .streets  of  England 
if  they  were  reserved  for  the  utility  services,  telephone,  tele- 
graph, electricity,  gas,  and  water  mains  would  be  a  good 
solution  of  the  congestion  trouble.  Regarding  the  pre.ser- 
vation  of  the  cable  sheath,  it  contained  1  i)er  cent,  antiinony, 
but  it  was  not  cc-ated  with  paint  or  any  means  to  prevent 
corrosion.  Aerial  cables  were  run  in  Pittsburg,  which 
resi'iiibled  Shellield  very  much;  the  .same  amount  of  .soft 
coal  was  used  there,  and  it  was  just  as  dirty  as  Sheflield. 
Ji^'garding  manholes,  not  even  in  Ixindon  had  he  seen  condi- 
tions so  bad  as  they  were  in  New  York,  where  they  had 
some  serious  difticulties  to  contend  with.  In  the  U.S.A.  the 
number  of  cross  arms  that  tilted  w-ere  .surprisingly  l<-w 
.'\s  to  the  speed  in  pulling  in  cables,  the  .50  ft.  he  nu'iitioned 
was  about  (he  normal  speed  from  several  tests  he  made. 
The  limit  wliich  thev  must  not  exceed  was  '2(K)  ft.,  and  in 
places  similar  to  Oxford  Street  he  s;rw  them  pulling  in 
twelve  and  thirteen  drums  a  day  without  any  trouble.  On  a 
country  road  he  watched  the  men  at  various  points  pulling 
in  from  twentv  to  twentv-live  every  day.  Though  he  did  not 
si-e  the  four  miles  pulled  in  he  had  no  ditlieulty  in  believing 
il  as  he  knew  it  was  a  definite  fact.  Not  only  was  the 
speed  in  pulliiig  the  cable  in  rapid,  but  it  was  rapid  in 
Miovin.'  from  one  manhole  to  another.  They  had  three  or 
four  motors,  so  tliat  the  men  did  imt  walk.  That  was  where 
thev  cut  out  the  waste  of  tiiii.'. 


THE     DEVELOPMENT     COMMISSION. 


.\nnu.\l  Ri:i'ort. 
Till',   imoorlaut   advances  in   the  distribution  of  electricity  to 
outlviug  rural   districts  in  the   Hereford  area  are  coveie.l  m   a 
broader  manner  in  the  report  of  the   Development  Commis- 
sioners for  the  vear  ended  March  :ilst  last.* 

It  is  to  be  understood  that  the  Hereford  scheme  w)is  in 
the  nature  of  an  experiment,  as  no  little  uncertainty  existed 
as  to  whether  agriculturists  would  use  electricity  if  a  supply 
were  available.  It  was  the  very  essence  of  .such  a  sc-heine 
that  it  should  lie  live  Irciiii  any  .'lement  of  subsidy  or  favoureil 
treatment,  and  that  it  should  be  (ondiiett'd  in  an  area 
displaying  avera.ue  features-  neither  favourable  nor  unfavour- 
abli'  to  the  work.  In  the  opinion  of  the  Commissioners  these 
provisos  weri'  observed  in  the  llereiord  expe-iment.  .\ 
l.dOilkW  nower  station  was  built  at  Hereford  for  war  pur^ 
p  ises.  and  when  the  war  ended  tlu'  station  would  have  bi'en 
scrapjied  but  for  the  institution  of  tlu'  rural  electricity  supply 
indiect.  The  Corporation  arranged  favourable  terms  for  its 
purehase,  and  commenced  its  operations  by  taking  powir  to 
Breintcm.  in  which  district  farms  were  numerous  and  agricnl- 
turi'  was'highly  developed.  This  tif.st  part  of  tlie  scheme  cost 
i:'i:<.00ll.  In  December  last  the  IVeasury  approved  a  further 
loan  of  f  10.S;")7  for  the  distribution  of  power  to  the  Leo- 
minster. Weobley  and  Kingston  areas.  In  .lanuary  the  Cor- 
poration put  forward  an  uraent  reipiest  for  .sanction  to  the 
expenditure  of  a  further  I'SLToO  to  furnish  a  transmission 
line  and  equiimient  to  Boss  and  Lvdbrook;  for  th.>  Rotherwas 
sub-station  ;  and  for  two-thirds  nf  the  low-pressure  distribu- 
tion cables.  This  sanction  was  given,  and  a  loan  advanced 
subject  to  the   deduction  of   any   amount   received   from  tin' 
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aneinplovmJ^nt  Grauts  Committee.  The  expenditure,  there 
fore,  amounted  ti>  ii'.7.(i(17  up  to  the  end  of  the  year  covered 
|py  the  report.  To  lOinplete  tlie  scheme  further  sections  .are 
required  for  (a)  i.i'dbiiry  and  the  IVome  Valley  area  at  a  cost 
of  £14,400;  {h)  Pontrilas  and  tlie  Golden  Valley  area  at  a 
cost  of  £7. 100 ;  and  (c)  a  third  of  the  low-pressure  distributors, 
costing  .t'-J.OlW.  Owing  to  the  present  financial  stringency  it 
has  been  decided  to  defer  this  part  of  the  siheme.  It  i.s  con- 
sidered that  the  work  already  done  will  serve  to  prove  the 
siicce^w  of  the  .siheinc.  In  recommending  loans  the  Coui- 
luissioners  stipulate  that  the  net  profits  derived  from  con- 
sumers on  the  lines  provided  by  means  of  such  loans  shall, 
unless  otherwise  approved  by  the  Commissioners,  be  applied 
to  further  extensions  of  the  scheme,  and  that  the  scale  of 
charges  to  consumers  connected  to  these  lines  shall  be  subject 
to  the  approval  of  the  Commissioners,  who  will  .see  that  no 
loss  is  incurred  by  the  Corporation.  Summing  up  the 
financial  position,  it  is  seen  that,  whil.st  the  rural  connnunities 
get  power  and  light,  the  revenue  received  gives  the  city  the 
use  of  modern  plant  and  equipment,  together  with  a  lower 
selling  price  for  electricity.  The  cost  of  the  plant,  if  the, 
.scheme  is  succe.s-sful.  will  not  fall  upon  the  r.itepayers  or 
consumers,  but  will  be  defrayed  by  the  general  revenue,  tlie 
greater  part  of  which  will  come  from  outside  the  city 
boundaries.  Thus  the  city  ratepayers  nos.sess  a  reasonable 
prospect  of  becoming  the  owners  of  a  valuable  plant  within 
20  years  without  any  call  upon  the  rates.  The  Commissioners 
say  that  although  it  is  too  early  to  form  precise  conclusions 
as  to  the  success  of  the  scheme  on  its  financial  side,  the  ex- 
periment has  gone  far  enough  to  remove  all  doubts  as  to  the 
readiness  of  the  rural  population  to  use  electricity  for  light 
and  power  when  once  it  is  made  available.  The  authorities 
have  many  applications  for  priority  of  treatment  from  owners, 
farmers,  and  all  kinds  of  industries,  in  every  area  .served  by 
a  transmission  line.     The  preliminary  canvass  shows  that  non- 


users  will  be  a  negligible  minority  in  every  district.  Apart 
from  the  advantages  obtained  by  its  use,  electricity  in  the 
area  is  no  dearer  than  is  usual  in  most  urban  areas.  'J'lie 
Commissioners  were  impressed  by  the  numerous  uses  to  wbicli 
electricity  is  put.  They  found  it. being  used,  inter  alia,  for 
corn  grinding,  chaff  cutting,  cake  breaking,  pulping  roots, 
milking,  saw'ing  and  pumping.  Farm  houses,  farm  buildings, 
and  cottages  are  electrically  lighted,  and  eUn-tric  ironing  lias 
become  jiopular.  Power  is  ai.so  used  in  <ider  niakin^j-  an 
important  loial  industry— .sheep  .shearing,  stacking,  tliiasli 
ing  and  cleaning  grain,  and  in  churning  and  milk  .sepaiMt 
ing.  So  far  no  steps  have  l>een  taken  to  introduce  appli- 
ances for  ploughing  and  draining,  but  a  scheme  has  been 
considered  under  which  mole  drainage  and  ploughing  tackle 
would  be  hired  out  to  farmers,  and  electric  winches  taking 
the  place  <if  steam  winders.  Power  would  be  supplied  to  the 
fields  by  overhead  distributors  carried  on  Callender's  collap- 
sible .steel  poles,  and  to  the  winches  by  c.t.c.  cable  wound  on 
spring  drums.  Some  figures  regarding  the  larger  under- 
takings using  electricity  in  the  area  are  given  in  the  repori. 
There  arc  two  .sawmills  employing  80  people;  two  wheel- 
wrights and  blacksmiths  with  20  employes;  two  flour  mills 
with  tK)  hands;  two  cider  works  employing  100;  two  laundries 
(35) ;  and  an  ironworks  (35).  Applications  have  also  been 
received  from  a  wire  works  and  a  timber  moulding  mill  em- 
ploying 1,000  and  100  men  respectively. 

The  electro-culture  investigations  at  the  Imperial  College 
of  Science  and  Technology  are  briefly  reported  upon.  The 
Electro-Culture  Advisory  Committee  of  the  Ministry  of  Agri- 
culture and  Fisheries  has  come  to  the  conclusion  that  electri- 
fication of  crops  by  an  overhead  discharge  is  capable  of  bring- 
ing about  increased  growth  and  yield.  Further  research  into 
the  liest  conditions  for  bringing  this  about  was  to  have  been 
undertaken  during  1921  and  the  Commissioners  reconnnended 
a  grant  of  ±'1,305  for  this  purpo.se. 


ELECTRICAL    APPARATUS    IN     THE     HOME. 


The  .second  of  the  series  of  Salesmanship  Conferences 
organised  by  the  British  Electrical  Development  Association 
was  held  in  the  rooms  of  the  Chartered  Institute  of  Patent 
Agents,  Jjondon,  on  December  KJth.  Mr.  .1.  W.  Beauchanip 
(Director  of  the  E.D.A.)  presided,  in  the  absence  of  Mr. 
S.  T.  Allen  (Presiilent  of  the  I.M.E..\.,  and  Chief  Electrical 
Engineer  at  Wolverhampton). 

A  paper  on  "  The  Selling  of  Domestic  Electrical  Motor- 
JJriven  .\ppliances  "  was  read  by  Mr.  E.  R.  Morton,  who 
jKiinted  out  that  in  endeavouring  to  sell  these  applinnces  tlie 
salesman  had  at  least  one  great  advantage  over  tlic  hinting 
and  cooking  salesman,  because  the  current  consiiniiitiun  of 
the  appliances  was  so  small  that  it  very  rarely  hapiicncil  that 
any  material  saving  in  running  costs  could  be  ellected  by 
installing  a  power  circuit,  .\nother  important  asset  wns  that 
every  one  of  these  appliances  could,  if  neccs.sary,  be  opciatcd 
from  any  lamp  socket.  There  was  no  vital  objection  to  this 
course,  e.\cept  where  the  appliance  was  used  in  a  building 
having  a  floor  giving  a  good  earth.  However,  it  was  u.sually 
.so  easy  to  fix  up  a  socket  with  earth  cfinnections  that  in  the 
majority  of  cases  the  progressive  contractor  would  throw  in 
this  if  he  could  secure  the  order  for  the  appliance.  Tlie 
tlexilile  supplied  by  most  makers  was  suitable  for  ordinary 
u.se,  but  where  conditions  were  likely  to  be  severe  it  was 
sometimes  desirable  to  fit  ii  length  of  c.t  s.  or  tough  rubber- 
slieuthed  cable. 

The  ditTerence  between  success  and  faihirc  in  selling  lay 
between  a  thorough  knowledge  of  the  appliances,  their  apjili- 
cation  and  use.  and  a  want  of  that  knowledge.  All  the 
electrical  appliances  for  the  home  were  simple  in  design  and 
construction,  and  a  reasonable  understanding  of  tlieir  funda- 
mentals should  not  be  beyond  the  grasp  of  any  individual 
po.s.scs.sed  of  average  intelligence,  even  if  he  had  not  the, 
advantages  of  an  electrical  or  mechanical  training.  Fortu- 
nately, mo.st  m;ikers  of  domestic  ap])li;inces  were  only  too 
anxious  to  give  the  fullest  possible  information  and  instruc- 
tion as  regarded  their  product;  the  s;ile,sman  should  take 
advantage  of  this. 

Having  become  thor(,ughly  familiar  with  the  ap|iliances  he 
was  going  to  «<^'ll,  he  would  find  it  very  necessary  to  know 
something  of  competing  machines.  In  the  two  main  appli- 
ances available  to-day,  vacuum  cleaners  and  clothes  washers, 
there  were  many  varieties,  and  he  must  be  able  tactfully  to 
dispost^  of  liis  competitors'  claims  to  superiority.  In  doing 
so.  however,  it  was  vital  that  he  must  not  suggest  that  the 
competing  electrical  appliance  was  no  good  at  all;  if  he  could 
not  sell  his  own  appliance  on  its  merits  he  .should  not  fo.^-lcr 
any  idea  in  the  niind  of  the  general  public  that  anything 
electrical  did  not  fulfil  its  fimction.  If  a  salesman  were 
asked  why  his  aiipliance  co^t  more  than  a  similar  macliine  he 
should  have  no  difliculty  in  explaining,  because  he  was  sell- 
ing, not  only  an  appliance,  but  an  investment,  wliich  norm- 
ally would  not  require  replacing  for  a  good  many  years.  It 
was  possible  to  show  that,  (irice  differences  between  comjiet- 
ing  machines  was  of  quite  loinor  importance.  These 
appliances  needed  attention  from  time  to  time,  .such  as  oiling 


and  minor  adjustments;  he  should,  therefore,  make  a  point 
of  calling  a  few  weeks  after  the  sale  to  see  that  the  user  was 
not  only  thoroughly  famihar  with  its  operation,  but  was  also 
keeping  it  in  order.  When  making  tbe.se  calls  he  would 
usually  be  able  to  obtain  the  names  of  the  buyer's  friends 
who  might  be  interested. 

Advertising  should  be  the  first  .step  in  the  .selling  of  appara- 
tus. Probably  the  cheapest  form  (apart  from  getting  the 
maker  or  wholesale  distributor  to  do  it)  was  to  use  type- 
written letters  of  an  individual  character,  written  so  as  to 
arouse  interest,  but  without  implying  any  sen.se-  of  obliga- 
tion. After  a  few  days  a  call  could  be  made.  The  door-to- 
door  method,  quite  apart  from  loss  ot  dignity  was.  he  believed, 
unfertile.  Pamphlets  could  be  included  with  the  letter,  but 
every  piece  of  advertising  matter  should  clearly  give  an  open 
imitation  to  see  the  appliances  under  actual  working  con- 
ditions— in  the  home  itself.  Once  the  prcspective  purchaser 
had  used  an  appliance  she  was  interested  in,  ,she  was,  nine 
times  out  of  ten,  loth  to  part. with  it.  Hesults  from  tidver- 
fising  in  local  papers,  the  showing  of  films  in  kinemas,  sohis 
positions  on  good  hoardings.  &c.,  varied  much  in  difl'erent 
districts,  and  should  be  carefully  watched.  The  best  adver- 
tising medium  wa.s  a  giKid  show  window. 

(Jn  account  of  the  weight  and  bulk  of  washing  machines  it 
was  desirable  to  arrange  for  the  initial  demonstration  to  take 
place  in  the  contractor's  or  dealer's  showrooms,  and  later, 
it  could  be  arranged  to  do  an  actual  week's  wa.shing  in  the 
home.  Even  where  there  was  quite  a  small  family  the  .s.ales- 
nian  need  have  no  hesitation  in  putting  his  figures  either  ^ 
against  the  laundry  bills  or  the  wa.sherwoman's  fee. 

With  regard  to  ironing  machines,  while  the  roller  wa.s 
rotated  either  by  coupling  to  a  wa.shing  machine,  or  with  a 
self-contained  motor,  the  .shoe  was  alnio.st  invariahly  gas 
heated.  As  the  average  length  of  the  .shoe  to  be  heated  was 
3  ft.  !l  in.,  the  electrical  method  )iiesented  difficulties.  Demon- 
stration w'as  neces.sary,  and  the  .sak'snian  who  had  experience 
of  wa.shing  machines  would  not  have  any  dil'lieulty  in  adrling 
this  line  to  his  repertory. 

Other  machines  mentioned  by  Mr.  Morion  were  the  dish- 
washer, a  sewing  m.achine  equipped  with  an  electric  motor 
and  foot  control,  electric  fans,  Ac.  The  first  principle  in 
selling  these  appliances  w'as  to  get  interest  aroused  before 
stating  prices.  Oood  business  would  only  be  done  with  the 
help  of  a  hire-purcha.se  system,  no  matter  at  wha.t  prices 
appliances  were  .sold.  Too  little  attention  had  been  given  to 
the  iiossibilities  of  hire-purchase  systems  by  electrical  traders. 
The  (|uality  of  mind  necessary  to  elTect  sales  was  enthusiasm, 
which  was  difficult  to  acquire  unless  one  had  an  intimate 
and  fir.st-band  knowledge  of  the  appliances  to  be  sold.  A 
salesman  would  be  better  able  to  .sell  if  he  had  electrical  appli- 
ances in  his  own  house,  and  could  speak  with  increased 
authority   and   confidence. 

The  central  .station  engineer  too  often  as.sumed  that  the 
load  was  so  slight  that  it  was  not  worth  his  while  to  cultivate 
if.  That  was  a  short-sighted  policy.  Possibly  most  dealers 
could    cite    inst.-iiiees    of    new     eoiisiimers     being  converted    to 
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electric  light  beciiiise  it  \va,s  a  necessary  preliminary  to  havini,' 
labour-saving  appliances. 

Finally,  Mr.  Morton  urged  all  salesmen  and  dealers  to 
educ^ito  the  pul)lic,  and  foster  and  ciic()ura),'e  the  all-electri(; 
home,  and  the  time  would  come  all  the  more  quickly  when 
the  public  would  anno,  to  the  dealer. 

In  a  subsequent  discussion  Mil.  Nodus  suj„'gested  the  use  of 
a  schedule  of  prices,  as  published  by  laundries,  and  a  eoni- 
jiai'ison  between  those  prices  and  the  cost  of  doing  the  wash- 
inj,'  at  homo,  pointing  out  al.so  the  various  advantages.  With 
regard  to  cost,  the  electrical  washer  was  much  more  costly 
than  the  power-didven  washer  used  in  steam  laundries,  and 
he  did  not  think  it  was  all  due  to  the  motor.  He  did  not  see 
wliy  it  should  cost  more.  The  speaker  also  advocated  a 
iiumlier  of  improvements  to  existing  types  of  electric  washing 
machiues,  such  as  the  addition  of  hydro-extractors  and  larger 
wringers.  With  regard  to  vacuum  cleaners,  he  suggested 
the  preparation  of  a  schedule  of  savings  effected  by  using  a 
vacuum  cleaner,  compared  with  the  cost  of  extra  servants. 

Mr.  J.  G.  Whvtb  said  he  had  made  inquiries  of  a.  British 
manufacturer  about  the  price  of  a  certain  washing  machine, 
who  had  given  him  a  considered  estimate  of  what  it  wouhl 
cost  him  to  make  50  of  those  machines,  now  sold  at  about 
;£tiO.  The  price  to  a  contractor  was  £35  each.  Was  not  the 
margin  between  the  cost  of  production  and  the  actual  selling 
price  now  too  high? 

Mr.  Roberts  urged  contractors  to  institute  a  system  of 
maintenance  for  ma,chine.s,  because  there  was  a  feeling 
amongst  the  public  generally  that  anything  to  do  with  elec- 
tricity did  not  need  attention.  With  a  washing  machine  in 
his  own  home  he  saved  from  15s.  to  18s.  per  week  on  laundry 
bills. 

Mr.  W.  E.  Warrilow  said  the  cost  of  a  wa.shing  machine 
had  a  great  deal  to  do  with  slow  sales,  .\nother  disadvant- 
age was  the  noise  it  made  in  operation.  These  conferences 
had  thrown  into  the  boldest  possible  lelief  the  necessity  for 
something  more  than  merely  individual  effort.  He  had 
noticed  that  at  Felixst-owe  a  public  wash-house  had  been  fitted 
up  where  the  public  could  do  washing  with  electrical  ma- 
chines. As  to  tho  vacuum  cleaner,  was  it  not  time  that  they 
had  a  standard  machine'.' 

Mr.  Young  said  the  only  way,  to  his  mind,  to  sell  electrical 
appliances  to  the  public  was  for  the  manufacturers  to  adver- 
tise in  the  daily  Press  first.  Salesmen  .should  think  of 
methods  of  educating  servants.  The  only  way  to  get  wa.shing 
machines  into  a  house  was  by  the  hire-purchase  system.  As 
to  high  prices,  he  did  not  blame  manufacturers  entirely, 
because  they  had  to  do  a  great  deal  of  experimental  work, 
and  if  they  got  no  return  for  that  he  was  afraid  there  would 
be  no  inducement  to  try.  ■Something  might  be  done  to  reduce 
ihe  noise  of  vacuum  cleaners.  Reductions  in  the  price  of 
electricity  were  necessary,  and  would  lead  to  much  business. 

Mk.  Prentice,  .sjieaking  with  regard  to  the  noise  of  vacuum 
cleaners,  suggested  their  installation  in  the  cellars  of  houses, 
and  plugs  in  each  room,  to  which  vacuimi  cleaners  could  be 
attached,  so  that  the  noise  of  the  motor  would  be  in  the 
cellar  and  the  weight  would  be  reduced.  As  to  the  extensive 
uso  of  washing  ma-chinos  in  America,  he  had  been  told  that 
■they  were  used  a  great  deal  in  factories  for  washing  bolts 
and  nuts,  .so  that  the  domestic  side,  was  not  the  only  outlet. 

Mr.  NOBBS  did  not  considei'  the  central  dust  removal  plant 
scheme  would  be  jiracticabU^  except,  in  such  places  as  hotels 
and  other  large  buildings,  lie  did  not  think  tlie  noise  was  a. 
serious  disadvantage. 

Mr.  Fai.k  supported  the  view  that  the  big  stores  sIuiuUl  be 
asked  to  help  in  bringing  the  value  of  electrical  nuichines  to 
the  notice,  of  the  public.  Once  the  denumd  was  ereat<:'d  the. 
inice  would  go  down.  The  noise  of  the  vacuum  cleaner  was  a. 
matter  of  the  design  of  the  motor,  and  dire<'tly  the  design  was 
improved  the  cost  would  go  up. 

Mr.  Poor.KV  urged  the  necessity  lor  j;ctling  the  architect  and 
the  builder  to  lay  out  a  part  cil'  a  imus-e  where  all  domestic 
duties  c(]uld  lie  |H'rliirmccl.  and  wlier-e  electric  labour-savin^; 
appliances  could  be  litteil  up.  TliiMc  cdulil  be  I'lcctric  motnis. 
and  the  wliolc  of  the  a|)paratus  coidd  be  (h-iven  from  a  short 
length  of  lino  shafting. 

Mr.  Harriso.v,  an  .\inrriran.  dealing  wilh  the  extensive  u.-<e 
of  wa.shing  machines  in  .\nierica,  said  the  modern  machine 
did  not  make  nuich  noi.se.  It  was  extensively  u.sed  in 
apartment  hou.ses  in  .\merica,  and  the  only  noise  was  the  luuii 
of  the  motor,  which  was  very  small.  .A.  good  many  ot  the 
apartment  houses  in  the  TTnited  Stiites  were  equipped  with 
washing  machines  by  the  owners  before  the  tenants  moved  in. 
With  regard  to  methods  of  selling,  when  dealers  were  enthu- 
siastic they  would  get  bu.sy ;  a.  dealer  or  salesman  who  had 
not  sufficient  faith  in  the  apparatus  he  was  willing  to  use  iti 
in  his  own  home  could  not  be  successful. 

Mr.  Palmer  urged  that  the  supply  authorities  should  do 
more  to  give  a  supply  of  electricity,  and  not  keep  people 
waiting  for  an  indefinite  jx^riod. 

Mr.  Morton,  in  reply  to  the  discussion,  said  he  did  not 
agree  with  the  provision  of  drying  apparatus  with  washers. 
Artificial  drying  made  the  clothes  grey,  unle.ss  bleaching  imw- 
ders.  which  wiu'e  destructive  of  i-lotlies.  were  used.  'J'hi' 
present  day  wriu'.'er'  was  sullicicntlv  lar'ie  to  bis  mind,  be 
cause  it  WouM  take  the  largest  blanket  that  could  be  bought. 
With  regard  to  prices,  and  the  i'bO  washing  niai-hine.  he 
pointed  out  that  the  propaganda  work  had  to  be  done  mainly 
by  manufacturers   Rt  the  present   timp.     As   to   maintenanrH 


of  washing  machines,  he  suggested  that  free  iii.iinteuauce 
should  be  given  for  a  time.  Advertising  was  very  necessary, 
but  the  biggest  advertising  campaign  in  the  world  would  fail 
unless  the  general  public  could  walk  into  a  dealer's  shop  and 
see  the  goods.  Many  a  dealer  had  not  even  a  vacuum  cleaner 
in  his  showroom,  much  less  a  washing  machine.  He  ilid  not 
favour  the  idea  of  going  to  the  big  stores.  The  contraetors 
could  get  into  more  intimate  touch  with  their  customers  than 
could  the  big  stores.  Although  he  agreed  that  the  archit<  it 
ami  the  builder  should  be  educated,  they  wanted  to  gel 
electrical  appliances  into  the  houses  already  built.  Whilst 
al.so  agreeing  that  it  was  difticult  to  obtain  connections  for 
electricity,  Mr.  Heauchamp  had  told  him  that  there  were 
nearly  a  nnllion  houses  electrii'ally  ecpiinped  in  the  country, 
so  that  if  only  a  .small  pro|jortion  cjf  tho.si-  were  .supplied  with 
appliances  there  wouhl  be  a  good  return. 


NEW     ELECTRICAL     DEVICES,    FITTINQS, 
AND    PLANT. 


Headers  are  invited  to  mhmit  particulars  of  new  ur  imprortd  devicet 
and  apparatus,  which  will  be  published  if  cirmidtred  of  mficient 

interest. 

The  "  Benjamin  "   Lightmeter. 

That  there  is  a  growmg  recognition  of  the  vital  importauco 
of  correct  lighting  in  industry  is  evidenced  by  the  many  entcr- 
ljri.sing  concerns  which  have  entirely  remodelled  tlu-ir  lighting 
installations.  In  making  these  improvements  it  is  necessary 
to  decide  how  much  light  is  needed  for  various  industrial 
processes,  and  to  have  a  means  of  verifying  the  results  by 
actual  mea.surement. 

A  little  device  recently  perfected — the  "  Benjamin  "  light- 
meter,  iig.  1 — meets  these  requLrnnents.  It  consists  of 
a  compact  and  well-finished  lightproof  box.  utilising  inside 
a  small  lamp  of  known  candle  power  which  illuminates  a 
graduated  standard  surface  against  which  the  actual  illumina- 
tion at  any  point  can  be  compared.  No  technical  knowledge 
is  required  to  use  the  instrument  effectively,  and  it  can  be 
carried  about  as  easily  as  a  small  camera.  It  can  be  con- 
nected to  any  4-volt  ('2-cell)  accumulator  or  dry  battery,  and 
a  certificate  is  supplied  with  each  instrument  by  tlu-   manu- 


.IllHTMKlKR. 


facturers  showing  tho  battery  voltage  and  current  u.sed  in  the 
calibration  of  the  scale.  Photometric  balance  is  obtained  by 
moving  the  top  screen  backwards  and  forwards  until  the 
grea.s<'  spot  in  thi'  centie  attains  the  .same  degree  of  lumino- 
sity as  the  comparison  screen  surroundmg  it.  The  illumina- 
tion in  foot-<'andles  is  then  indicated  in  the  ojiening  inuui'- 
diately  above.  To  measure,  candle  iKUVcr.  the  instrument  is 
held  at  a.  definite  distance  in  feet  from  the  light  source  to  be 
measured,  with  the  scr<'eri  directiv  lacing  it.  The  readinji 
in    foot-candles  when  nudtipli.'d  by    the   diMaiuc   .scpiared   will 
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t;i\c  the  candle  |iower  of  the  source.  The  range  of  the  stan- 
daid  iii.--truuu'nt  is  from  0.5  to  '20  foot-candles,  but  this  can. 
ol  cour.-^e.  be  varied  for  siH-cial  purpo.st>«  if  desired.  .\  si'ction 
showing  thi'  interior  is  given  in  Iig.  '2,  whic-h  also  .sliows  the 
t;i:i(luation  of  the  scale. 

The  liuhlmeter  is  made  by  Hi;n.iami\  Ei,i;(.ti;ic,  I,ti>.,  Brant- 
wood  Works,  Tott<?uham,  N.17.  The  inventor  aud  pateutew 
is  Mr.  Haydn  T.  Harrison. 
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An  Iilectric  Siren. 
Fig.  3  illustrates  an  electrii-ally-drivon  siren,  one  of  a  num- 
ber of   types  iiianufiicturpd   by    Mfsshs.   Gknt   &  Co.,   Ltd.. 
Faradav  Works    1  .oitos-ter.    Tliis  is  a   "'  two  rotor  "  machine, 


one  rotor  haviuy  citibt  "  voin'.-;  "  or  voiits.  ami  the  ntlicr  six- 
teen. .\s  many  as  iMijlit  rotors  giving  different  tones  can  be 
supplierl.  .■Xn  adjiistalile-progrannne  contaet-niaker  for  ns<^ 
with  sirens  i.--  shown  in  fig.  4.  This  apparatus  is  driven  by 
an  impulse  eliu-k  ninvenient.  and  contains  ai\  ahniiininni 
whcf'.     1'2  in.     in      dianuter,      proviilcd      witb      -SS      linlcs. 


representing  every  five  minutes  for  '21  hours.  Hy  in.serting 
pin.s  into  selected  holes,  any  programme  of  tunes  may  be 
fixed.  Tliese  pins  in;ike  contact  by  pressing  luo  springs  to- 
gether for  a  few  minutes  before  the  slgtial  is  required,  anil 
when  the  actual  niiiuicnt  ariives,  another  pair  of  contacts  is 
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made,  completing   tl 
power  to  the  siren. 

A   Pulpit  I.ij^titin^ 

Tin;  I.otiGE  l'"mi\os  (o..  I. to.. 
Birmingham,  the  patiMitee  and 
"  Classic  "  pulpit  or  desk  fitting  de.scribed  in  the  ELECTlucAii 
Review  some  time  ago  (17/l-2/'2(l.  p.  79il).  has  introduced  a 
less  expensive  fitting  on  the  same  lines.  'I  he  diameter  o£  the 
refli-ctor  is  Is  in.,  and  its  h-ngth  is  7  in.  One  lamp  only  is 
fitted,  adjustment  is  made  by  the  inovenient  of  tlie  swivelled 
logs.     The  fitting  his   been   named  the  ''  Classic  .lunior." 


Electricity  lor  Collieries. — In  a  paper  on  "  Public  v.  Pri- 
vate Supply  from  a  Colliery  Standpoint."  recently  read  before 
the  Yorkshire  branch  of  the  .\s.sociation  of  Mining  Electrical 
Engineers,  Mr.  Robert  Nelson  sums  up  as  follows  ;  In  mines 
where  no  electrical  plant  exists,  and  where  it  is  desired  to 
Hupplant  steam  winders,  &c.,  thiie  is  no  question  but  that  a 
supply  from  a  public  undertakmg  is  to  be  preferred.  Tliis. 
not  only  on  account  of  the  initial  cost  of  an  installation,  but 
also  because  of  the  intermittent  nature  of  a  colliery  load, 
which  necessitates  the  putting  down  of  a  large  plant,  which 
will  have  to  give  a  light  output  for  long  periods.  In  the  case 
of  collieries  which  already  have  some  generating  plant  of 
moderate  efficiency,  the  author  considers  that  a  change  from 
private  to  public  supply  will  almost  always  be  found  bene- 
ficial, mainly  for  the  same  reason — high  peaks  of  .short  dura- 
tion. Public  Ruppiv  authorities,  who,  at  first,  were  dubious 
about  sunplyiiig  c(  llieries.  have  come  to  appreciate  that  the 
peav  loads  of  individual  (dllieries  so  arrange  themselves  as  to 
give  a  rea.sonable  loail  /artir  on  the  system  as  a  whole;  they 
are  therefore  now  cenerallv  agreeable  to  supply  on  specially- 
arranged  terms.  Where  a  tfilliery  has  a  large  surplus  of  coke- 
oven  gas  there  are  many  adv.intages  in  co-oneration  with  a 
publi  •  supply  authority,  i.e.  the  running  of  a  surplus-heat 
gi-neraling  station  feeding  into  the  authority's  mains  when 
excess  energy  is  available. 


HIGH    TAXATION: 
ON 


ITS     CRUSHING     EFFECT 
INDUSTRY. 


Tin:  following  is  a  co|i.\  nf  a  IdU'r  uliiih  was  forwanlcil  imi 
Deceudier  I'.tlli  to  Sir  Ui.bcrt  llornc,  the  Chancellor  ut  the 
Excheiiuer,  by  t'ol.  U.  C.  .\rmstrong.  the  J'rcsideut  of  llic 
l'V-(lcralion  of  British  Indu.stries.  The  mass  of  evidence  cnl 
lecteil  by  the  Federati(Hi  from  the  chief  industrial  centres  of - 
l',ngl.iiul,  Scotland,  and  Wales  .shows  that  the  prt\<eiit  burden 
ol  laxafion  is  cripidirig  the  cllorts  of  uiauurac-turers  to  recover 
and  extcrxl  llu'n'  foreign  markets,  and  is  stilling  the.  [lossi- 
hility  ol  a  ti-ade  revival,  which  is  ,so  urgent  if  an  alleviation 
III  llie  present  uneiiiployment  im.sition  is  to  be  brouglit  abiiul. 
ilic  I'V'deration  in  this  communication  warns  the  (loverii- 
meiit  of  the  certain  con.scipiences  that  will  result  if  taxation 
on  industry  is  maintained  at  its  [iresi'ul  high  level.  As 
already  stilted  in  the  El,i;(THi(i,\i,  iiuviKU,  the  organisation  is 
pressing  the  Chancellor  of  the  Exchequer  for  a  reductmn  nf 
the  Income  Tax  and  the  abolition  of  the  Corporation   f'rnlils 


Tax. 


■IV.  Tl 
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e  Kt.  lion.  Sir 
Ihc  Treasurv. 

Whitcliall,  S.W.I. 


Lcorv.] 
iobcrt  S.  Ilorue.  (J.B.E.,  K.C. 


M.P. 


elation  of  British  lndiistrie!i  has  just  concluded  its 
iiiiiual  investigation  into  the  effects ijf  the  past  year's  taxation, 
iiul  the  views  of  industry  as  to  the  future.     In  the  course  of 


this  inve-stigation  gem 
Nottingham,  Bristol,  > 
(llasgow,  IMewciistIc, 
.Manchester.  Bni.ll.ii.l, 
lutions  in  the  mo-i  r 
the  abolition  of  tlir  (  o 


■nil  meetings  were  held  at  Shellicld, 
i\\:insca.,  l-eicester,  Dundee,  Edinburgh, 
.\oi  ihamptou,  Birmingham,  Liverpool, 
:inil  Leeds,  at  which  unanimous  re.so- 
i|ili;itic  tenns  were  pas.sed  demanding 
ipoLition  Profits  Tax  and  an  iiiuuediaU; 
ami  substantial  rciluctimi  iii  the  rate  of  the  Income  Tax. 

Thi'  fall  of  prices  and  values  during  the  past  year  has  been 
unprecedented  both  in  extent  and  rapidity,  with  the  result 
that  the  effects  of  taxation  have  be<?n  fell  by  industry  with 
peculiar  .severity. 

The  capital  resources  of  many  industries  have  already  been 
strained  to  the  utmost  by  the  need  for  larger  working  caiiital 
to  meet  po.st-war  conditions  of  production,  and  the  oiiera,t.i(ais 
of  the  Excess  Profits  Duty  have  prevented  the  accumulation 
of  reserves  sufficient  to  meet  so  serious  a  crisis,  while  enor- 
mous local  taxation  and  the  Corporation  Profits  Tax  still 
further  depleted  the  available  resources  of  industry  during 
the  year. 

Cnder  these  cireumstiinccs  the  biiiilrii  of  Incoiiie  Tax  at  a 
high  rat(\  assessed  upon  the  avcra^^e  of  llic  three  years  which 
included  the  greatest  industrial  boom  in  hist.ory,  lia.s  assuiiied 
crushing  proportions,  and  man.\  lirins  have  already  been 
driven  to  impair  their  future  (irodiictivc  capacity  by  jiaying 
the  current  year's  taxation  out  of  capital  or  by  loan. 

It  is  fully  realised  that  high  taxation  lias  only  been  one 
among  the  many  contributory  cau.ses  m'  the  present  depres- 
sion. It  is,  however,  tlu'  only  one  of  these  cau.ses  which  can 
be  mitigated  promptly  by  the  imlependeiil  action  of  His 
.Majcstv's  Ciovermneiit. 

The  'chaotic  condition  of  the  exchiiiMe; 
lial  and  political  conditions  prevailing  In  i 
markets,  ami  the  general  disorganisation 
mercial  system  are  all  susceptible  of  reii 
will  take  time,  and  m 
operation  to  I'estrict  trai 
forthcoming  year. 

Under  these  niriniislamrs  it  was  the  un;iniiiious  o;iinioii   of 

the  District  Cencial   .Mcclmgs  that   any  atlmipt  t iiilaiii 

taxation  at  its  present  level  during  the  ioithcoming  year  must 
at  best  seriously  retard  any  industrial  rci-overy,  and  at  the 
worst  may  involve  a  permanent  diininutiiin  in  the  productive 
capacity  of  the  country. 

Tlie  eviik'nce  brought  forw^ard  at  the«'  meetings  by  sjieakers 
from  all  industries  showed  that  the  present  rate  of  taxation 
is  stifling  initiative,  postponing  dovelopini'iit.  and  crippling  the 
efforts  of  manufacturers  to  recover  and  extend  the  foreign 
markets,  which  are  now  of  such  vital  importance  to  the  wel- 
fare of  Ih,-  ronntry. 

'['},.■  I.driaiion  warned  the  Government  last  year  tjhat  in- 
ihistiN  anticipated  the  most  serious  results  from  a  continuance 
of  high  taxation.  The  meetings  of  this  year  afford  overwliehn- 
ing  evidence  that  this  warning  was  fully  justified,  and  have 
disclo.sed  th<'  gravest  alarm  as  to  the  future  if  the  present  level 
of  taxation  is  maintained. 

The  ft'cderation  desire  to  urge  you  most  earnestly  to  con- 
sidiM-  the  grave  danger  to  the  economic  position  of  the  country 
which  will  be  involved  by  disregarding  this  warning  a  .second 
time,  ami  to  reali.se  that  the  question  is  not  now  one  of  mere 
hardship  or  even  of  possible  disaster  to  individual  (inns,  but 
whether  the  wdiole  industrial  system  of  (he  countr\  ran  pos- 
siblv  withstand  any  prolongation  of  (he  (ram  (o  nlinh  i( 
has  been  subjected. 

They  feel  that  it  is  outside  their  province  to  suggest  to  you 
the  means  by  which  a  sufficient  reduction  of  taxation  could 
be  rendered  possible.  Tliey  wish,  nnwever,  to  place  on  record 
(heir  conviction  that  under  the  present  circmiislances  Coverie 
ment  activities  must  be  reduced  substantially  below  their  pn- 


,  the  advi-r.se  linan- 
laiiv  of  our  prinei|ial 
of  the  world's  com 
edv,  but  the  r<'niedv 
st  of  thesis  factors  will  .still  be,  in 
I'  and  hamiiev  pniduelicai  during  the 
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war  li!Vel.  Tiiey  aro  liilly  aware  that  such  a,  rt'ductioii  will 
involve  the  sacrifices  of  many  activities  admirable  in  thoni- 
selvo.s  and  valuable  to  the  country,  but  it  i.s,  in  their  opininn, 
bt^tvr  to  iace  those  sacrifices  now  when  «>  doing  may  avert 
still  moro  siuious  consequences,  than  U)  (lostpone  them  to  a 
iuture  date,  when  the  ruin  of  industry  and  u.  dwindlint,' 
revenue  will  force  them  upon  the  country. 

They  trust  that  the  Committee  which  has  been  sittinj;  under 
the  chairmanship  of  Sir  Eric,  (leddes  will  bo  able  to  suygcst 
to  Villi  ceoiiomieM  siiriicieiit  to  <'nalile  the  iieces.sary  reduction 
ill  luxation  to  1k'  elfectcd  iiiimediat<-ly,  .since  they  are  con- 
vinced that  such  a  rediictiiiii  would  have  a  p.sycholof,'ii-al  eHccl 
biilh  at  Inane  and  abroad  \\liieli  would  be  (if  the  iitmnsl  valui' 
;il  llie  present  nioment  in  I'estorinj;  coiilideii<-c  and  enterprisi'. 
and  iuileed  iiii;,'ht  of  ilself  alone  provide  a  sufllei<'lit  stimulus 
to  Mali   llie  ivvi\al  i.r  liade  u-jiich   is  so  uryeiitlv  needed. 

riie\  air  liniilv  CHIN  III.  ed  that  a  sub.stantial  reduelidii  <<f 
tiixalh.ii  \Miiilil  111  a  sliiiii  lime  .so  iiicre,i.-e  the  f;enei;;il  volimie 
(if  liiidi'  as  to  yield  a  lart:er  leveiiue  than  could  possibly  bo 
hoped   rnau  its  maintcnanee  at  a,  bi«hi'r  level. 

Tlu-  l''eileratinii  feci  that  they  wiiiild  tail  in  their  duty  as  the 
res)>onsible  and  representative  oiyaiii.>^ation  of  industry  in  this 
country  if   they  did   not   use   their   utmost  endeavours   to  im- 


press upon  you  anil 
firm  convietion  that 
the  certain  coiiseijiie 
jiresi'iit  level. 


upon  His  Majesty's  Government  their 
my  step,  however  bold,  is  preferable  to 
ees  lit  the  iiiaiiiteiiance  of  taxation  at  its 


Wnn-  obi 


,l<rr  VMIi,  11)21. 


ilieiil  .M'lvant. 
').  (..'.  Akmsthomi, 

I'irsidrnt. 


THE     DUNDEE     SYSTEM     OF     HEAVY-DUTY 
HOUSE     WIRING. 


M.uori  II.  Ru'H.Mfiisox,  electrical  engineer  to  the  Corpora- 
tion of  Dundee,  who  is  one  of  the  most  prominent  supporters 
of  reform  in  methods  of  charging  for  electricity,  hold  also  that 
in  tlie  lay-out  and  erection  of  "  all-electric  "  house  installations 
the  methods  of  wiring  on  the  multiple  distribution  or  central 
distribution  sy.stems,  generally  used  are  much  too  costly  and 
cumber.sonie,  if  it  is  the  intention  to  use  electricity  for  heating 
and  ctMiking  purposes  or  for  any  of  the  other  u.se8  to  which  it 
mav  be  put.  "  .Xll-electric  "  houses,  .so  far  as  the  wiring  goes, 
wniild  apitear  to  be  an  effcrt  to  reinl'iirce  the  walls  of  the  liniise 
bv   1 Ills  of  cables,    or   collilllit,   cllllllillating  in    lung    rows   nl' 


supply  IS  being  given  on  the  t«o-part  rate  .,1  .harge  lor  ali 
purposes)  : — Metallic-sheathed  surface  wiring  is  u-ed  througli- 
out.  1-roiii  tfie  street  service  connection,  at  wliieli  jKant  there 
IS  the  usual  d.p.  switch  and  fuses,  a  mam  twin  caoie  of  suit- 
able capacity  (not  less  than  T/.O-iU)  is  taken  round  the  iiassagcs. 
lanilings  or  corridor.s  of  each  floor  of  the  house.  Depending  on 
tlie  .style,  shaiw,  and  .size  of  the  house,  it  may  often  be  iwssible 
to  run  one  "  arterial  "  main  for  the  whole  building  and  later, 
if  necessary,  make  a  "  ring  "  main  of  it.  The  main  cables 
are  kept  at  the  lieight  of  the  architraves  of  the  doors,  all  pos- 
sible advaiit.ige,  of  course,  bi'ing  taken  of  existing  tnouldingb 
to  hide  th<'  preseni-o  of  the  cable,  to  which  any  of  the  present 
day  surface  wiring  systems  admirably  lend  themselves.  Over 
each  dcKjrway  is  placed  a  d.p.  porcelain  bridge  fuseboard  (see 
fig.  I),  comprising  two  i)ridge  fuses  (of  not  less  than  "ij-A  capa- 
city) into  which  the  "  arterial  "  main  is  liio|M'd  as  it  run« 
liom  doorway  to  doorway.  From  each  set  of  fuses  another 
"  art<'rial  "  main  (not  less  tlian  3/ .036)  is  run  round  each 
riHim  at  about  the  height  of  the  door  or  picture-rail,  and  can. 
it  reiiiiired,  also  be  completed  as  a  "  ring  "  main.  From  these 
auxiliary  mains  and  fuses  controlling  the  respective  rooms  are 
then  taken  the  necessary  lamp  leads  and  heating  and  cooking 
plugs.  The  lighting  of  the  living  rooms  and  bedrooms  has 
been  carried  out  by  bracket  fittings  on  the  walls  (tigs.  '2  and  3), 
the  whole  of  the  lights  and  power  plugs  in  the  respective  rooin.s 
being  controlled  by  a  s.p.  master  switch  placed  at  a  convenient 
height  on  the  wall  at  the  door.  Each  bracket  is  given  a  pro- 
jection of  about  18  in.,  and  is  fitted  with  an  inverted  type 
shade  giving  an  indirect  <'ll'cct  from  the  ceiling.  An  extra 
switch  lampholder  is  .shown  fitted  to  the  elbow  of  some  of  the 
briKkets,  for  connecting  up  small  auxiliary  apparatus,  such  as 
kettles,  toasters,  irons,  \-c..  but  in  practice  these  were  not 
found  .satisfactory,  and  it  has  been  decided  to  substitute  a  two- 
pin  5-A  socket  and  plug  mounted  on  the  base  block  of  the 
bracket  light.  Bach  bracket  light  has  a  switch  lampholder 
fitted  with  "  chain-pull  "  action.  It  should  be  the  endeavour 
to  place  thesti  bracket  fittings  from  "2  ft.  to  '2  ft.  6  in.  from 
the  ceiling,  and  they  should  be  placed  on  opposite  walls  in 
equal  numbers,  dejiending  on  the  size  of  the  room  to  be  lit. 
The  wall  sockets  and  plugs  with  the  control  switches  are 
brought  down  and  fixed  on  the  wall  wiinin  easy  reach  (gener- 
ally at  a  height  of  4  ft.  (3  in.)  at  whichever  part  of  the  room 
the  heating  or  cooking  apparatus  is  required.  .-Vs  a  rule,  the 
lighting  brackets  are  kept  at  about  the  height  of  the  main  wire 
running  round  the  room. 

The  chief  advantages  clahned  for  such  a  method  of  wiring 
are  that  there  is  always  at  hand  a  heavy  main  to  each  room, 
which  can  be  conveniently  and  easily  tapped  for  extensions; 
fusing  devices  are  cut  down  to  a  minimuiu:  .separate  systems 
mill   central  di.stribution    boards    are    unnecessary;    expensive 


Fr;.  I.— Tut;  H.m.i,.  .sfiowing  d.t. 
Fuses  Over  Doohw.ws. 


Fig.  2.— The  Drawing  Room, 
siiowiNi:  Invehticu  Kia-i.ia'Toii. 


Fio.  3. — A  Bedkoom.    Bowl-i'irb 

I'LIUOED    l.XTO   SWITCH-B.\Si:. 


distnluitiiin  fuses  fitted  in  glass  ca.st>s.  in  perhaps  three  or 
four  parts  of  the  house,  and  rmishing  up  at  the  meter  with 
elaborate  porcelain  handle  fuses  and  d.p.  main  switches  need- 
ing only  a  switchboaid  attendant  for  operation  and  mainten- 
ance   to   comjiletc   the    picture. 

\Ve  have  only  to  watch  our  gas  coiniKtitors  pipe  and  tit  up 
a  similar  hous*i  t^i  realise  that  if  electtricity  is  to.  make  any 
■  headway  at  all  existii  g  methods  of  wiring  must  be  altered  and 
brought  down  to  the  level  of  the  coiiuiion  gas  main,  run  all 
over  the  house  and  ta|ipi'd  olf  as'  required  for  lighting,  cookin;;. 
or  lu'ating.  (las  has  all  along  olTeied  a  single  medium  tor 
li;;htiiiu.  heating  and  cooking,  and  electricity  can  now  do  like 
wise  thriuigh  the  inlrodiiclion  of  the  multi-part  tarifT,  so  far 
,i>  the  rales  of  charge  are  concerned. 

With^this  purpose  in  view  the  Dundee  Corporation  Elec- 
tricity Supply  Department  reoently  drew  up  a  S|)ecial  lay-out 
in  wiriiii;  and  litti-il  up  a  seven  roiinied  house,  including  the 
usual  .scullery,  kitchen,  and  bathroom.  Urielly.  the  metlnd 
of  wiring  adoided  is  as  follows  (it  being  a^ssumed  that  a  bulk 


ceiling  liftings  or  electroliers  are  done  away  with;  a  complete 
iiistallatiiin  lor  lighting,  heating,  and  cooking  can  be  carried 
out  quickly  and  ex|)editiiiusly  in  houses  at  present  using  other 
mcthnds.  without  a  great  deal  of  |)reliminary  work  and  with  a 
miniiiium  of  tnmble  and  annoyance  to  the  tenant;  and  the 
installation  can  be  added  to  with  ease  on  the  rare  occasions 
when  this  would  be  necessary. 

It  might,  of  course,  be  argued  that  switching  has  been  re- 
duced much  Ih'Iow  requirements,  and  that  tlie  installation 
generally  i.s  crude  and  old-fashioneil.  ludiit;  laid  out  somewhat 
iin  the  linos  ■  f  the  old  "  tic<-  "  distiibution  system.  To  a  cer- 
tain degree  that  may  be  so.  but  the  average  house  iustalla 
lion  is  generally  only  titled  up  to  meet  existing  needs; 
consequently,  when  it  is  the  wish  to  add  one  or  two 
radiators  or  a  small  cooking  stove,  the  wireinen  have  to  he 
called  in  to  run  a  special  circuit  right  back  to  the  service  con- 
nection, the  existing  in.stjiUation  in  nearly  every  case  being 
much  too  weak  to  carry  any  of  the  present-day  apiwratus  ^r 
heating  and  cooking. 
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RAILWAY     ELECTRIFICATION. 


By  Sir  VINCENT  L.  RAVEN,  K.B.E..  M.Inst.C.E.,  M.I.Mech.E. 


(.\tit.tract  of  I'aiicr   nutl   bcfurc   tliv   >>\)htii-East  Coast  Lnstitutiun  ok  ExciNUKiis  and  Shi 


This  iuiji.  ;■  dtals  iu  a  ai-ueral  way  with  souio  of  Ihc  advantages 
wiiiiii  jii.i>  I'osult  from  Uic  substitutum  of  floctni.-  iur  sieuia 
loiiiiuotivu  olKTatioii.  lakcu  as  a  wliolo,  it  will  be  shown 
iliai  ihu  advantages  eau  all  show  a  detmile  Imaueial  ccouuuiy 
in  iii>oniting  exi)enses. 

file  luecliaiiieal  dis;idvantages  of  the  steaui  loeouiotive  may 
l>e   biieiiy  suinuiansed   as  follows:  — 

The  lo<"oniotive  being  a  eouiplete  iudepcndent  unit,  its 
pov.er  eanuot  be  greater  than  tlie  capaeity  of  tlio  boilei'. 

lo  inereasc  the  boiler  eapaeity  obviously  implies  iii- 
ereased  dimensions  and  weight,  both  of  whieh  oiler  grave 
dithculties  with  regard  to  elearauees  and  strengthening  of 
bridge   striietuies. 

It  Is  known  tliat  on  many  railways  iu  Biitiiin  the  limit 
of  weight  has  Ix'en  reaeheil,  and  further  development  of 
power  IS  only  jx>ssil)le  at  eiiormoiii  expense. 

Ihe  boiler,  eylmders,  valve  gear,  erankshafts,  auu  all 
reeiprocating  parts  are  eostly  to  maintain.  Turntables, 
fuelnig  plant,  and  water  supply  appliances  must  be  i3ro- 
vided. 

the  eab  is  small  and  open  to  the  weather,  involving  dis- 
comfort to  the  locomotive  crew. 

The  locomotive  radiates  heat  and  uses  coal  all  the  time 
steam  is  up,  that  is,  during  many  hours  when  it  is  doing 
no  work,  and  either  standing  by  or  coasting. 

The   wear  and  tcai-  of  the  locomotive  on   the   track  is 
considerably  increased  by   the  impossibility  of  accurately 
balancing  the  reeiprocating  parts. 
The  electric  locomotive  is  not  hampoied  by  any  of  the  above- 
mentioned  objections.    In  addition,  it  ixjssesses  other  impor- 
tant qualifications,  such  as  : — 

Simplicity  of  mechanical  construction  and  operation, 
increased  power  of  acceleration. 

Higher  scheduled  speed  due  to  the  possibility  of  heavy 
ehort-iwriod  overloads  resulting  iu  more  frequent  service 
and  increased  use  of  existing  tracks.  Uniform  turning 
effort  resulting  in  a  better  factor  of  adhesion  at  starting 
and  on  gradients. 

Absence  of  all  reeiprocating    movemont    and    accurate 
balance  of  all  rotating  parts. 
Facilitie.«!  for  driving  from  eitlu-r  end  of  a  locomotive. 
Accessibility  of  mechanical  and  electrical  parts. 
Better  accommodation  for  locomotive  crew  by  reason  of 
increased  cab  area,  and  by  closing  in  and  heating  the  cab. 
Pos.-^ibility  of  coupling  two  or  mere  locomotives  together 
under  the  control  of  a  single  driver. 
One  essential  difference  in  operation   between'  an   electric 
anil  a  .«t<.'am  locomotive,  where  the  former  can  show  a  very 
delinit*  advantage,   lies  in  the  preparation   and  setting-by  of 
the  locomotive. 

An  eleitric  locomotive  is  always  available  for  service  at  n. 
moment's  notice,  since  the  electric  motors  only  recJSire  that 
they  should  be  kept  clean,  lubricated,  and  provided  with 
brushes  in  order  that  they  may  be  always  ready  for  immediate 
u^c  by  simply  connecting  them  to  the  distribution  line,  in 
onler  to  start  up  an  electric,  locomotive  which  is  standing,  the 
driver  only  has  to  step  on  board,  clo.se  certain  switches,  and 
move  the  contnjller  handle.  Wlien  the  day's  work  is  over, 
nothing  has  U>  be  done  exceiit  ordinary  'examination,  oiling. 
and  cleaning  for  next  trip. 

(Jii  the  other  hand,  the  process  of  preparing  a  steam  engine 
for  duty  involves  con.'-iderable  time  and  labour.  .Mxiut  time 
hours  before  liie  driver  and  hreuian  -;ome  on  duty,  the  steam 
raiser  ha.s  to  make  up  and  light  the  fire  and  attend  to  it 
until  the  driver  takes  charge,  after  which  it  takes  the  driver 
and  tireiuau  about  sixty  minutes  to  complete  the  preparation 
of  the  engine  for  its  day's  work.  While  tiie  engine  is  at  work. 
water  and  coal  have  to  be  tiiken,  and  very  often  the  (ire 
has  to   be  cleaned  and  made  up. 

.\fter  the  day's  work  is  finished,  the  fire  lias  to  be  thrown 
out  and  fire-bars  cleaned,  smoke-box  a.shes  to  Ije  thrown  out 
of  the  smoke-box,  and  the  tubes  have  t(j  l)e  cleaned  by  com- 
pres-sed  air.  Tlie  top  of  (lie  brick-arch  has  to  be  cleaned  down 
and  the  brick-arch  itself  has  to  be  renewed  frequently.  About 
every  .sixth  trip,  the  boiler  washer  has  to  ilciin  the  boiler 
to  keep  it  fit  for  pruducing  steam.  The  boilersiiiith  has  to 
examine  and  renew  the  lead  plugs,  and  attend  to  leaky  tubes 
and  many  of  the  other  small  repairs  to  the  boiler  in  order 
to  enable  the  engine  to  run  its  stipulated  mileage.  The  shed 
fitt/T.'i  have  a  large  number  of  working  parts  to  keep  in  order 
which  have  no  corresponding  part  on  an  electric  locomotive. 

Then  again,  when  the  electric  l(K-omotive  has  been  put  into 
service  it  can  remain  at  wmk  continuously  for  at  least  twenty 
hours  in  every  twenty-four,  a,"  the  lubrication  and  the  small 
anioiint  of  cleaning  nec<'s,'<;oy  for  the  idectrical  equipment  can 
l>e  given  by  the  crew  at  w;ivsidc  stops,  during  running  and 
Ix-lween  trips. 

It  may  be  cont<''ud(<d  that  the  driver  will  be  full.y  occupied 
'hiring   running  in,  wutehing   (.ignaU.  nud  controlling  siwed- 
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and  will  not  be  able  to  attend  to  these  small  item.-;  but  it 
m..st  be  remembered  that,  although  a  second  m.m  is  nut 
required  in  the  operation  of  an  electric  locomotive,  it  has 
so  lar  not  been  usual  to  allow  one-man  operation,  ihis  means 
that  the  second  man  m  the  eab  w-ill  have  plenty  of  opportunity 
to  attend  to  cleaning  and  inspection  of  all  parts  where  this  can 
be  done  without  iiiteilcring  with   the  running. 

Tlierefore,  an  electric  locromotive  r.eed  only  go  into  the 
sheds  in  the  ordinary  way  for  cleaning  and  inspection  of  brake 
blocks  and  certiiin  of  the  less  accessible  parts  between  the 
frame.  On  the  titeam  engine,  however,  the  boiler,  tire,  and 
smoke-box,  in  addition  to  the  much  larger  number  of  mechaui- 
cal  parts,  such  as  cylinders,  valves,  link  motions,  &c.,  are 
responsible  for  a  consideralile  amount  of  time  taken  up  in 
examination,  and  attention  which  might  otherw-isc  be  utilised 
for  hauling  trafljc. 

Due  to  these  two  differences  in  operation,  therefore,  namely, 
preparation  for  service  and  ordinary  service  attention,  the 
electric  loc-omotive  can  he  longer  in  revenue-earning  service 
than  the  steam  Im^omotive ;  thus,  provided  trallic  conditions 
will  iwrmit,  the  electric  on  these  two  counts  alone  is  capable 
of  dealing  with  a  considerably  larger  ton  mileage  than  the 
st<^am  locomotive. 

Although  the  electric  locomotive  may  be  capable  of  remain- 
ing in  service  for  a  longer  period  of  the  day  than  the  sUnim 
kx-omotive,  it  is  not  possible  to  ol)tain  the  full  advantage  due 
to  this  feature  without  adopting  some  system  of  ''  pooling." 
The  crew  of  the  electi'ic  locomotive  cannot  ri'main  at  work 
for  a  longer  period  owing  to  present-day  regulations.  The 
objections  which  are  made  to  "  pooling  "  steam  engines  do 
not  hold  good  in  the  case  of  electric  locomotives.  The  number 
of  adjustments  that  are  required  in  the  case  of  a  steam  engine 
and  the  fact  that  a  reasonable  period  must  be  allowed  for 
making  the.se  adjustments  between  trips,  added  to  the  differ- 
ence in  the  running  made  by  the  care  or  carelessness  oi  the 
driver,  and  the  natural  disinclination  of  one  man  to  do  those 
things  which  another  has  left  undone,  add  con.siderably  to 
the  difficulties  of  "  pooling  "  .steam  engines.  On  the  other 
hand,  due  to  the  simplicity  of  control,  in  the  case  of  the 
electric  locomotive,  there  is  no  objection  to  "  pooling  ";  and 
.so  full  advantage  can  be  taken  of  their  <-apacity  for  working 
longer  hours. 

In  addition  to  this,  since  the  only  requirements  of  the 
electric  locomotives  in  the  ordinar,\  condition  of  service  con- 
sist of  cleaning  and  acljustments  carried  out  in  the  ordinary 
routine  inspection,  it  is  possible  when  some  oc-ca.sional  derange- 
ment of  schedule  occurs,  to  keep  these  engines  in  continuous 
.service  for  two  or  three  days,  by  omitting  the  cU^aning  and 
routine  inspection  for  that  ix-riod.  Sii-h  an  extension  of  time 
in  service  would-Tiot  be  prat-ticabU'  with  «teaiii  working.  This 
advantage  applies  particularly  to  the  case  of  the  electric 
shunting  locomotives,  which  are  frc(juently  ke|)t  in  service  fi  r 
.■-ix  days  continuou.sly. 

On  the  North-Eastern  Railway  the  result  of  the  Newport 
and  Shildon  working  between  JiU  I  ;inil  lil'iO  is  in  accordance 
with  tlie  following  sfiiteuient   (nine  months'   average): — 

|:M4  (^t,-.irn).     1920   (cl.'ilrk). 

Train  miles  iier  tr^iin  hour      ...         ...        ()5  8.8 

Wagon  miles  per  train  mile -l-I  o:i 

Wagon  miles  i>er  train  engine  liour      '2tKS  ;j7'.l 

The  mileage  run  by  the  electric  engines  to-day  is  lib  liiiiii 
miles  ])er  day  per  engine  in  traffic,  as  compared  with  5.5  for 
the  sti'am  ('ngines  in  1914. 

The  fundamental  difference  between  an  electric  locomotive 
and  a  steam  engine  lies  in  the  fact  that  while  the  latter 
generates  its  own  power,  the  former  is  only  a  transformer  of 
the  jiower  which  is  generated  at  the  power  .station  or  stations 
into  haulage  power  on  the  tra<-k.  CJne  coii.s<'quence  of  this 
difference  is  that  the  working  of  a  steam  engine  dc|wnds  to  a. 
large  extent  on  the  skill  of  the  crew  in  attending  to  the  fire 
and  the  water  level,  and  in  looking  after  a  large  number 
of  mechanical  parts,  and  generally  nursing  the  engine  so  as  to 
get  the  best  out  of  it.  The  working  and  I'ondition  of  an 
electric  loeomotiv(!  are  not  nearly  so  dependent  upon  the  skill 
of  the  driver  and  his  aissistant.  Full  power  is  alwa,\  s  available, 
and  the  power  and  speed  which  can  be  ilevelo|H'd  at  any 
moment  are  only  limited  by  the  initial  design  of  the  electrical 
equipment  and  by  the  mechanical   construction. 

The  driver  of  an  electric  locomotivo  need  never  hesitate  to 
exert  the  full  power  for  the  sake  of  nursing  the  locomotive. 
and  all  trains  within  the  limit  of  load  for  w-hich  the  loco- 
motive is  designed  can  be  hauled  up  the  maximum  gradient 
at  full  speed.  It  is  evident,  too,  that  the  over-load  capacity 
of  the  generating  station  or  stations  will  be  very  much  great<'r 
than  tliat  of  a  single  boiler  inount<'d  on  a  steam  locomotive; 
and  since  the  capacity  of  an  electric  niohjr  is  in  nrai'tice  only 
limiteil  by  heating  elVi'ct,  it  follows  that  an  eiectric  locomotive 
is  capable  of  a  very  large  overload  for  a  short  Jieriod.  Tliat 
is  to  say,  that  provided  the  average  work  performed  does  not 
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eXL-eed  that  lor  which  the  locoiiiotivf'  was  designed,  the  work 
done  may,  for  short  periods,  be  yreatly  iu  excess  of  the 
average.  The  result  of  this  is  that  the  speed,  when  climbing 
a  gradient,  can  be  much  greater  with  an  electric  locomoti\'e 
than  with  a  steam  locomotive  ol'  the  same  nominal  horse- 
power, becau.se  the  extra  work  done  l)y  the  former  is  compen- 
sated for  by  the  light  duty  during  periods  of  running  on  the 
level  and  on  falling  gradients  when  the  motors  have  time  to 
cool  down. 

The  limitation  of  boiler  capacity  in  the  case  of  a  steam 
engine  combined  with  the  dilletent  characteristics  of  steam 
and  electric  locomotives,  gives  the  lattsr  ;.u  additional  advan- 
tage in  the  question  of  speed  on  gradients.  As  the  governing 
factor  in  the  pow-er  of  a  steam  engine  is  the  capacity  of  the 
boiler,  which  is  practically  a  fixed  quantity,  the  horse-power 
output  of  the  locomotive  is  approximately  constant  over  a  wide 
range  of  speed.  In  other  words  ine  maximum  pull  of  an 
electric  locomotive  can  be  maintained  until  a  certain  definite 
pre-arranged  speed  is  attained;  whereas  a  steam  locomotive 
can  only  exert  its  maximum  pull  at  the  moment  of  starting, 
after  which  the  pull  is  reduced  as  the  si>eed  increases.  Thus 
the  speed  of  the  train  falls  to  a  marked  extent  whenever  the 
train  has  to  climb  a  gradient.  This  reduction  of  speed  on  a 
gradient  is  not  nearly  so  marked  in  the  case  of  the  electric 
locomotive,  for  there  being  no  similar  limitation  to  the  amount 
of  power  available,  the  relation  Ijetween  speed  and  tractive 
effort  is  quite  different,  and  the  demand  for  greater  tractive 
effort  is  supplied  by  a  higher  output  from  the  power  supply 
system.  Thus,  when  determining  the  initial  characteristics 
of  an  electric  locomotive  for  a  given  service,  the  si)eed  up  the 
ruling  gradient  can  be  fixed  at  any  desired  value;  and  since 
the  efficiency  is  practically  constant  over  a  wide  range  of 
load,  the  speed  on  the  level  can  be  maintained  at  the  same 
value,  if  desired,  without  loss  of  efficiency.  In  comparison 
with  steam  engine  working,  where  the  speed  is  greatly  re- 
duced on  a  gradient,  this  enables  a  much  higher  average  speed 
to  be  maintained  over  the  whole  line;  which  is  equivalent 
to  saying  that  with  electric  working  the  general  average  speed 
can  be  considerably  increased  without  any  increase  in  the 
maximum  speed. 

If  other  factors,  such  as  drawgear  and  braking  facihties 
permit,  this  characteristic  of  electric  locomotive  operation 
wiiuld  allow  goods  trains  to  travel  at  an  average  speed  more 
nearly  approaching  that  of  passenger  traffic.  The  result  of  this 
would  be  a  more  regular  flow  of  traffic  over  the  line,  and  the 
necessity  for  side-tracking  the  goods  trains  to  allow  passenger 
trains  to  pass  would  be  reduced.  It  is  a  fact  that  a  higher 
general  average  speed  of  travel  increases  the  total  capacity 
of  the  line. 

In  certain  cases,  owing  to  this  characteristic  alone,  where  a 
line  is  being  worked  at  its  maximum  capacity  under  steam 
oiie ration,  and  is  yet  unable  to  deal  with  the  required  traffic, 
a  substitution  of  electric  for  steam  engine  working  would 
avoid  the  necessity  for  incurring  large  capital  outlay  in 
doubling  or  quadrapling  the  track  ind  providing  additional 
passing  places,  &c.,  which  would  have  Im  be  undertaken  in 
order  to  work  the  traffic  without  gaining  the  additional  advan- 
tage obtained  by  electrification. 

.V  fui-ther  advantage  which  can  be  obtained  owing  to  this 
increased  average  speed  of  travel  is  better  traffic  working.  In 
dealing  with  the  traffic  carried  a  greater  number  of  trains 
can  be  run.  and  these  trains  complete  their  journeys  in  less 
time  than  with  steam  working,  thus  enabling  better  use  to 
be  made  of  the  available  rolling  stock.  This  is  particularly 
true  in  the  case  of  goods  wagons.  Ihe  percentage  increase 
in  the  speed  will  be  greater  in  the  case  of  the  goods  than 
in  the  case  of  the  passenger  trains,  and  so  the  saving  in 
wagons,  due  to  the  increased  mileage  which  wagons  will  be 
able  to  work  annually,  will  be  particularly  striking. 

■\s  an  example  of  the  savings  which  may  be  effected  in 
certain  cases  directly  due  to  the  advantage  of  electric  loco- 
motive operation  as  just  stated,  the  following  data  may  be 
given.  These  data  refer  to  a  length  of  single  track  on  an 
existing  steam  railway.  The  data  have  been  worked  out,  as  it 
has  now  been  decided  to  make  a  start  with  the  electrification  rf  • 
this  section.  It  should  be  staged  that  the  case  cited  is  one 
particularly  favourable  to  electrification,  and  it  must  not  be 
assumed  that  the  advantages  and  gains  expected  from  its  olo'-- 
trification  could  be  obtained  in  other  less  favourable  cases. 
Tlie  length  of  the  line  is  some  2.50  miles,  mainly  single  track, 
and  containing  in  many  places  exceptionally  steep  gradients, 
rever.se  gradients,  and  sharp  curves. 

The  total  goods  traffic  under  the  conditions  obtaining  in  1918 
was  some  13,000  tons  per  day  dispatched  in  the  direction  of 
falling  grades,  luit  the  ti'affic  is  rapidly  increasing  and  the 
estimates  are  worked  out  for  an  assumed  traffic  50  per  cent. 
in  excess  of  this  In  order  to  carry  this  traffic  it  was  esti- 
mated by  the  Railway  Company  that  it  would  liave  to 
make  deviations,  &c.,  which  practically  amounted  to  pro- 
viding double  track  for  some  200  miles  and  building  a  new 
line  over  lighter  grades  in  parts 

Kloctrification  will  obviate  the  greater  part  of  this  expendi- 
ture. The  line  as  worked  under  steam  conditions  is  divided 
up  into  six  sections,  and  the  train  load  differs  for  each  sec- 
tion. With  electric  operation  this  frequent  breaking-up  of 
trains  would  be  unnecessary,  and  the  full-weiglit  trains  would 
lie  lianled  right  through,  without  alteration. 

This  re-organisation  was  calculated  to  effect  a  reduction  in 
the  annual  train  mileage  of  through  goods  trains,  of  about 


25  per  cent,  for  the  same  total  ton  mileage.  At  the  same 
time  the  average  speed  of  travel  would  be  increased,  th» 
total  time  for  the  double  journey  being  reduced  from  aboak 
56  hours  to  2C.  The  saving  in  new  wagons  due  to  thu*  ao 
celeration  of  service  was  estimated  to  amount  to  approxi- 
mately 423  40-ton  wagons,  or  the  equivalent. 

Partly  as  a  result  of  the  increased  average  sjieed  and  partly 
as  a  result  of  the  longer  time  that  electric  locomotivea  can 
be  kept  in  service  as  compared  with  steam  engines,  a  con- 
siderable saving  can  be  effected  by  electrification  in  the  total 
number  of  engines  that  is  required  to  deal  with  any  given 
volume  of  traffic.  On  the  Chicago,  Milwaukee  and  St.  Paul 
Kailway,  45  electric  locomotives  have  replaced  112  steam  loco- 
motives. 

Electrification  has  enabled  about  30  per  cent,  more  tonnage 
to  be  dealt  with  in  about  80  per  cent,  of  the  time  formerly 
required  under  steam  operation,  which  means  an  effective 
increase  in  the  capacity  of  the  line  due  to  electrification  of 
32.5  per  cent. 

Due  to  its  uniform  turning  efforts,  the  electric  locomotive 
has  a  further  advantage  when  starting  trains.  In  the  case 
of  the  electric  engine  the  increase  of  the  effort  at  starting 
above  the  normal  effort  is  greater  than  in  the  case  of  the 
steam  engine,  and  can  be  kept  up  for  a  longer  time.  For 
example,  take  the  case  of  the  passenger  locomotive  whose 
average  or  continuous  rating  is  J,40<J  b.h.p.  If  .such  an  electric 
engine  started  with  a  pull  of  17  tons,  it  could  maintain  this 
pull  up  to  a  speed  of  45  m.p.h.  At  this  point  the  b.h.p.  ex- 
erted is  about  1,900.  If  necessary  when  accelerating  up  a 
steep  grade,  this  locomotive  can  produce  as  much  as  3.000 
b.h.p. 

The  result  of  this  is  that  trains  started  by  electric  locomo- 
tives can  get  away  quicker  than  if  started  by  steam  engines  of 
equivalent  average  rating.  The  advantage  of  thia  ia  chieti> 
apparent  in  the  case  of  stopping  passenger  trains,  when  by 
increasing  the  acceleration,  the  average  speed  can  be  con- 
siderably raised,  and  goods  trains  when  starting  from  inter- 
mediate stations,  and  especially  when  coming  out  of  refuge 
sidings  after  a  passenger  train  has  passed.  If  an  electric 
engine  stands  for  an  hour  on  an  up  grade  there  is  no  reduc- 
tion in  its  maximum  pull.  When  a  steam  engine  stands  for 
some  time  the  cyUnders  are  cooled,  and  the  engine  cannot 
exert  its  maximum  pull  until  they  are  heated  to  about  the 
temperature  of  the  entering  steam.  It  has  been  observed 
that  this  reduction  of  pull  due  to  cool  cylinders  is  as  much 
as  25  per  cent. 

As  there  is  no  necessity  for  taking  in  water  for  electric 
locomotives — with  the  exception  of  the  small  quantity  that 
may  be  required  to  steam-heat  existing  passenger  stock  in 
certain  cases — it  is  unnecessary  to  provide  either  water  columns 
or  troughs  on  lines  designed  for  electric  operation.  Similarly, 
there  is  no  need  to  provide  coaling  stations,  coaUng  plant  or 
ashpits  for  electric  operation.  When  an  existing  line  changes 
over  from  steam  to  electric  ^-orking,  the  delays  caused  by 
taking  in  water  or  fuel  and  raking  out  ashes  are  eliminated. 
Again,  electric  locomotives  are  designed  for  double  end  driving, 
and  there  is  no  need  for  turntables  or  the  delays  in  turning 
engines;  thus  in  these  items,  time  can  again  be  saved  and 
added  to  the  useful  working  time  that  the  engine  is  in  service. 
Further,  because  the  electric  locomotive  requires  no  attention 
whatever  whilst  lying  by,  a  .saving  can  be  effected  in  the 
crew's  time,  since  it  is  unnecessary  for  an  electric  locomotive 
to  be  in  charge  of  the  crew  while  it  is  lying  over.  It  can  be 
locked  and  left  in  a  safe  place.  In  the  case  of  a  steam  engine 
the  time  occupied  in  ineffective  locomotive  duties  is  over  25 
per  cent,  of  the  total  enginemen's  time. 

A  very  serious  disadvantage  of  steam  operation  is  that  the 
steam  engine  radiates  heat  and  u.ses  coal  all  the  time  that 
steam  is  up,  that  is  during  many  hours  when  it  is  doing  no 
work,  and  either  standing  by  or  coasting.  On  the  other  hand, 
the  electric  locomotive  uses  no  power  whatever  (except  for 
Ughting  and  heating  the  cab)  unless  actually  running  and 
doing  work.  This  saving  in  fuel  consumption,  rendered  pos- 
sible by  the  adoption  of  electric  working,  is  becoming  in- 
creasingly important  as  the  high  price  of  coal  suitable  for 
steam  locomotive  firing  is  more  and  more  pronounced.  But 
the  main  fuel  saving  which  can  be  introduced  by  electric 
operation,  is  due  to  the  very  much  more  efficient  combus- 
tion of  fuel  in  power  stations,  than  on  individual  engines. 
This  is  one  of  the  greatest  advantages  to  be  obtained  by  elec- 
trification. 

On  the  Chicago,  Milwaukee  and  St.  Paul  Railway,  one  unit 
of  electrical  energy  does  the  work  of  between  6  and  7  lb.  of 
coal  on  steam  locomotives.    With  an  up-to-date  power  station, 
a  unit  of  electricity  is  produced  w'ith  less  than  2  lb.  of  coal. 
{To  bo  concluded.) 


The  British  Industries  Fair  (Birmingham). — There  is  an 
entry  of  500  exhibitors,  and  many  of  the  exhibits  will  be  much 
larger  in  bulk  than  previously.  On  .Taniiary  1st  the  work  of 
equipping  the  three  great  aerodrome  sheds  at  Castle  Bromwich 
will  be  commenced,  'lliis  section  of  the  fair  will  again  be  under 
the  ji>iiit  organisation  of  the  Birmingham  Municipality  and  the 
("Chamber  of  Commerce.  Tlie  president  is  the  I-ord  Mayor  of 
Birmingham,  and  Mr.  II.  O.  Worrall  (Worrall  &  Co.,  Ltd., 
leather  manufacturers)  is  the  chairman  of  the  council. 
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33,0U.  "Crosscurrent  recooling  installations."  C.  Kohler.  December  8th. 
(Switzerland,   December  3l6t,   1920.) 

33,033.  "  .Apparatus  (or  reducing  inter(erence  o(  atmospheric,  &c.,  disturb- 
.inces  during  the  reception  of  wireless  telegraphic  signals."  J.  K.  Hele.  De- 
cember. 9th. 

33,012.  "  Emergency  portable  signalling  apparatus  (or  mines."  T  Hall 
December  9th. 

33,047.    '•  Railway   or  tramway  rail  joints."    E.  C.   Strong.     December  9th. 

33,061.  "  Electrical  switches  and  operating  gear  there(or.  '  \V.  G.  Pipkin 
and    Verity's,    Ltd.     December  9th. 

33.060.  "  Electric  fuse  boards."  Cable  Accessories  Co.,  Ltd.,  A.  Craw(ord 
and  F.  H.   Reeves.     December  9th. 

33.098.  "  Electric  (eeder  connectors  (or  contact  rails  on  electric  railways." 
Callender's  Cable  &  Construction  Co.,  Ltd.,  P.  V.  Hunter,  and  I.  Mather 
December  9th. 

33.099.  "  Supports  for  electric  cables,  pipes,  &c."  Callender's  Cable  and 
Construction  Co.,  Ltd.,  R.  A.  D.  Macalister,  and  J.  S.  .McCallum.  Decem- 
ber 9th. 

33,119.  "  Means  for  mounting  and  driving  maer.elo-electric  machines  "  T 
White.     December  9th.  s         s  ■       j. 

:«,121.     Sparking    plug."    J      E.    Temple.     December  9th. 

33.128.  "  Multi-pole    sparking    plug."     F.    L.    Eldridgc.     December    9th. 

33.129.  "Machine  switching  telephone  exchange  systems."  Coventry  Auto- 
matic Telephones,  Ltd.  (F.  R.  McBerty)  and  Peel-Conner  Telephone  Works 
(.McBerty).     December  9th. 

33,132.    ••  Process   for  increasing   frequency."    H.   Se(ton-Jones   (Ijjrenz  Akt. 
Gis.).    December  9th. 
33,135.    "  Apparatus   (or    production    o(    high-tension    unidirectional    electric 
H.  E.   Donnithorne.    December  9th. 


33,137.  "  Electric  heating  systems."  G.  E.  Fox  and  H.  G.  Hayes.  Decem- 
ber 9th. 

33,151.  "  Apparatus  (or  electrically  precipitating  suspended  particles  (rom 
fluids."    Siemens  Schuckertwerke.     December  9th.     (Germany,   January  14th  ) 

33.153.  "  Electricity    meters."     W.   Cross    (Mordey).     December  9th. 

33.154.  "Appliances  (or  electric  arc  welding."  A.  P.  Strohmenger.  Decem- 
ber 9th. 

33,160.    "  Trans(ormers. "    E.    V'edovelli.     December  9th. 

33,171.  "  .-Apparatus  (or  ek-ctrically  precipitating  suspended  particles  (rom 
fluids."    Siemens    Schuckertwerke.     December  9th.     ((ierraany,    June    28th.) 

33,196.  "  Electrical  flooder  and  tell  tale  (or  carburettors  o(  internal-com- 
bustion engines."    T.    Cockerill      December  10th. 

33,218.  "  Boards  for  charging  torch  accumulators."  W.  E.  Pollard.  De- 
cember 10th. 

33,221.     "  Electrically-heated    kettle,    S:c."    A.   L.   Large.     December    10th. 

33,239.  "  Intermittently  operating  eli^tricallv  actuated  devices."  Magneta 
1  ime  Co.,   Ltd.,  and   A.   B.    Webber.     l*cember  10th. 

33,284.  "  Combination  couplings  (or  electric  conductors."  L.  M.  Water- 
house.     December   12th. 

33.288.    "  Electrolytic    rectilicrs."    H.    W.    Richards.     December    12th. 

33,306.  "  Process  (or  manu(acture  of  commutators  (or  electric  generators 
and  motors."    A.   Gates.     December   12th. 

33,348.  "  Drying  means  (or  electric  mechanical  pocket,  Sic,  lamps."  A.  O. 
French-Brewster.     December    12lh. 

^.353.  "  Means  (or  obtaining  telephonic  modulation  of  high-frequency 
oscillations."    C.    E.   Prince.     December   12th. 

33,354.  "  Oil-brake  switch  with  resistance."  Maschinen(abrik  Oerlikon 
December  12th.     (Switzerland,    December    10th,    1020.) 

33.369.  "  Interrupter  (or  metal-vapour  apparatus  ignited  by  high-tension 
inipulses."    J.  C.    Pole.     December  12th.     (Austria',    December   11th,    1920.) 

33,372.    "  Electrically-operated    clocks."    C.     F.     Johnston.     December    12th. 

33,386.  "  High-tension  condensers."  E.  PHffner.  December  12th.  (Ger- 
m:uiy,  January   5th.) 

33,404.  "  Cutting-device  (or  travelling  threads  or  filaments."  W.  Pool 
and  Vickers,   Ltd.     December  12th. 

33.419.  "  Aerials   (or  wireless  signalling."    H.   T.    Ellis.    December  13th. 

33.420.  "  Magneto-electric  devices."  R.  Bosch  Akt-Ges.  December  13th. 
(Germany.    December    13th,    1920.) 

33.422.  "  Electric  switches."  R.  H.  Hancock  and  G.  A.  Russell.  Decem- 
ber 13th. 

33,424.  "  Electric  lighting  plants  for  motor-vehicles,  S:c."  E.  B.  Col- 
linKham  &  C.  J     A.   Owen.     December  13th. 

33,428.  "  Earthing  metal-sheathed  insulated  wires  and  cables  (or  electric 
wiring    systems."    F.    J.   Clarke.    December    13lh. 

33.434.  "  Device  for  locking  electric-lamp  bulbs  to  sockets."  H.  K.  D. 
Jacob.     December  13th. 

33.435.  "  Electric  switches."  C.  C.  Garrard,  A.  E.  McColl  &  A.  H.  Rail- 
inf*.     December  13th. 

33,442.    "  Electric   resistances."    L.    E.    Hopkins.    December    13th. 

3:}.445.    "  Numbering-machine     for    telephone    calls."    C.     Paul.    December 

33,466.  "  Auto  transformer."  A.  D.Ma  Riccia.  December  13th.  (Germany. 
December   14th,  1920.) 

33,470.  "  Automatic  electric  cut-outt  or  interrupters."  L.  Kahn  Decern- 
ber    13lh.     (Germany,    December   13th,   1920.) 

33,473.  "  Electro-magnetic  wave-receiving  and  amplKvine  systems  "  F  J. 
Chamber..     December   13th.  P     .     B     J  .       r.    j 

33.476.  "  Electric  clocks,  time  recorders,  &c."  J.  W.  Miles  &  J.  S 
Powell.     December    13th. 

33,490.  "  High-temperature  electric  furnaces."  Westinghouse  Lamp  Co. 
Drcembcr    13th.     (United    Stales,    December  13th.  1920.) 

.■n..'>.33.  "  Insulator  (or  high-pre&sure  electric  lines."  A.  Renaudin.  De- 
cmber  13th.     Il-r.ince.    December   loth,  1920.) 

Xi/tU.  "  Electrical  m.r.isurinK  o(  sounds  or  mechanical  vibrations."  J.  R. 
n.irden   &   HoHmann    .M.inuf.irlurini;    Co.     December    13lh. 

3:)..';36.  "Cleaning  or  reR.  wrating  plates  of  accumulators."  R.  G.  Reid. 
rvc.mbcr  ISth. 

:a.rM.    ••  Thermionic    valve   relays."    E.    Pollock.     December   13lh. 

Xl..-..-*.  "  Valvn  (or  controlling  supply  o(  current  to  anode  of  valve  of  con- 
tinuous wave   transmitter."    A.  Onwood.     December   14th. 

:«..M6.  "  Slip  rings  (or  electrical  generators."  R.  Bosch  Akt.-Ges.  Decem- 
ber 14th.     (Germany.  December  20th,  1920.) 

33.SS9.  "  telephone  call  countinR,  registerine.  and  recording  apparatus, 
&c."    T.  G.   Anderson  and   G.   H.  Huntsworth.     December   14th. 

33,561.  "  Meant  (or  unlockini;  magnetically-loclted  lamps."  J.  Davics  and 
"-n   tOaby).   I  td..   &  C.  Dawion      Dccamber  14tb. 


33,567.  "  Electric  heating  o(  tools  of  edge-setting,  S:c.,  machines."  British 
United  Shoe  Machinery  Co.,  Ltd.  (United  Shoe  Machinery  Corporation). 
December  14th. 

33,569.     "  Model    electric   motor."     L.   Wynne.     December  14th. 

33,580.     "  Connections  (or  electric  cables,  Sc,"    E.  W.  Hill.     December  14th. 

33,591.     "  Electric    traction    motors."    J.    W.    Hanson.     December  14tb. 

33,614.  "  Apparatus  (or  registering  telepho.ie  calls."  D.  Rosen.  Decem- 
ber  14th. 

33,619.     "  Means    (or  preventing    removal,    &c.,    o(  electric    lamps,   &c.,    from 


F.    W.    Hall.    December 


their  sockets."    .\.    S.   Dorsey.     December   14th. 

33.634.  "  Coin-collecting    means    (or    telephone 
14th. 

33.635.  "  Meter  registers  and  control  devices  lor  telephones.  '  F.  W.  Hall. 
December  14th. 

33,647.  "  liiectric-niolor  control  systems."  Westinghouse  Electric  and 
Manulacturing    Co.     December    14th.     (United    States.    December    14th,     1920.) 

33,649.  "  Incandescent  lamps."  British  Thomson-Houston  Co.,  Ltd.  LV.- 
cember    14th.     (United    States,    January    18th.) 

33.654.  "  Electrical  connecting-devices  and  lamp-holders."  C.  J.  Mar- 
sollier.     December  14th. 

33,657.  ••  Armatures  o(  electrical  machines."  G.  H.  Fletcher  &  MeUopoli- 
tan-Vickers  Electrical  Co.,    Ltd.     December   14th. 

33.663.  "  Electrical  device  (or  destroying  rats."  D.  Marshall.  December 
14th. 

33,701.  "  Sa(ety  vents  (or  electric  motor  cases,  switchboxes,  junction  bo.\es. 
Sic."    F.  W.  Close  and  Electric  Construction  Co.,  Ltd.     December  15th. 

33,706.  "  Marking  and  identi(ying  conductors  o(  multi-conductor  electric 
cables,  &c."     E.  T.   Williams.    December  15th. 

33,717.     "  Electric    resistances."     R.    Amberton.     December   15th. 

33,726.    "  Thermo-dynamic    apparatus."    J.    F.   J.   Malone.     December    15th. 

33,731.  "  Ignition  coil  and  sparking  plug  tester."  I.  Bucklev.  Decem- 
ber 15th. 

33,744.  "  Bringing  into  and  out  o(  electric  circuit  an  inductive  resistance 
or  choke."    W.  Langdon-Davies  and  A.  Soames.     December  15th. 

33,747.  "  Electric  drive  for  talking-machines."  F.  C.  Ker  &  A.  McGregor. 
December  15th. 

33,762.  "  Apparatus  for  localisation  of  faults  in  cables  and  insulated  con- 
ductors."    \'.    Planer.     December  15th.     (Germany,    December    3rd.) 

33,779.     "  Electric  (uses."     W.  Clark.     DecemDer  15th. 

33,785.  "Fusible  devices  (or  protecting  electric  circuits."  Metropolitan- 
Vickers    Electrical   Co.,   Ltd.     December  15th.     (United    States,  January  25th.) 

33.791.  "  Thermionic  generators."    H.  J.  Round.    December  16th. 

33.792.  "  Electrical  adaptors,  plugs.  Sic."  A.  E.  Morgan  and  J.  Saynor. 
December  15th. 

33,796.  "  Electric  lamps."  J.  W.  Jones  &  Thor  Electric  Sa(ety  Lamp  Co., 
Ltd.     December   15th. 

33,807.  "  Electric  couplings."  W.  J.  Lovell  S;  S.  B.  Pratlev.  December 
15th. 


PUBLISHED     SPECIFICATIONS. 

numbers  in  parentheses  are  those  under  which   the  specificatienj  win  be 
printed  and  abridged,  and  all  subsequent  proceedings  will   be  taken. 


1920. 

14,093.  "  Electric  heaters  (or  heating  liquids."  E.  C.  R.  Marks  (Langgulh 
and  Haar).     May  2l5t,  1920.     (172,036.) 

15,075.  "  Electro-magnetic  relays."  Creed  &  Co..  Ltd..  &  T.  Lenaghan. 
June   3rd.    1930.     (172,041.) 

18,277.  '■  .Automatic  switch  (or  distant  control."  L.  L.  E.  Chauveau. 
April  3rd,    1919.     (146,336.) 

22.084.  "  Electric  current  regulating  devices."  W.  H.  Glaser  &  W.  H. 
Glaser,    Ltd.     July    23rd.    1920.     (Cognate   application    23,650/20.)     (172,055.) 

23,126.  "  Sparking-plugs  (or  internal-combustion  engines."  L.  Grillette. 
August  6th,  1920.     (172,069.) 

24,439.  "  Apparatus  for  utilising  the  energy  o(  waves."  A.  Beldimano. 
August  23rd,  1920.     (172,078.) 

24,593.  "  Electrically-driven  motor  wheels  (or  automobiles  and  other  road 
vehicles."    G.  A.   Bishop  &  R.   A.  Chadwick.    August  25th,   1920.     (172,088.) 

24,654.  "  Insulating  chain  (or  electric  transport  lines."  E.  L.  Gely. 
August  25th,  1920.     (172,091.) 

24.835.  "  Electric  discharge  lamps."  H.  Filippo,  D.  Lely,  lun.,  &  .\aam- 
loozc  Vennootschap  Philips'  Gloeilampen(abrieken.  .August  27th,  1939. 
(150,692.) 

24.839.  "  Electric  arc-welding  systems."  Wilson  Welder  &  Metals  Co., 
Inc.     June  36th,  1920.     (165,760.) 

24.975.  "  Electric  switches  and  enclosure  boxes  there(or."  Simplex  Con 
duits     Ltd..    &   H.    F.    .McLxjuyhlin.     August  30th,    1920.     (172,102.) 

2r.,ll29.     "  Electric  water-heater."     R.  J.  Frost.     August  30th,  1920.     (172,104.) 

25,033.  "  Telegraphic-receiving  and  transmitting  apparatus."  E.  C.  R. 
Marks   (J.   A.  L.    Horn).     .August   30th,  1920.     (172,105.) 

25,125.  "  .Means  (or  limiting  change  o(  speed  in  alternating-current  genera- 
tors." T.  F.  Wall.  August  31st,  1920.  (Cognate  application  13,971/21.) 
(172,112.) 

25,264.  "  Stopping  or  slowing  o(  electric  motors."  E.  M.  Medway,  E.  C. 
Smith,  Si  A.  S.  Medway.    September  1st,  1920.     (172,122.) 

25,390.  "  Valve  transmitters  and  receivers  (or  wireless  telegraphy  and  tele- 
phony." A.  K.  Macrorie,  H.  Morris-.Airey,  and  G.  Shearing.  September  2nd. 
1920.     (172.127.) 

*25,464.  "  Automatic  electric  sub-station  systems."  Metropolitan-Vickers 
Electrical  Co.,  Ltd.  (Westinghouse  Electric  &  Manulacturing  Co.).  Septem- 
ber 3rd,   1920.     (172,131.) 

25,977.    "  Electrolytic  rectifier  cell."    J.  Kremenezkv   (firm  o().    March  14th, 
1918.     (150,958.) 
_     26.419.    "  Electrical    turning-gear    (or  starting   internal-combustion  engines." 
F.   H.   Rovce.     September  lath,  1920.     (172,153.) 

27,339.  "  Starting  and  lighting  svstf  lis  for  i 
Anon,  des  Anciens  Etablissenients  Holchkiss  ct 
September  25th,  1920.     (172,167.) 

27.558.  "  Electrical  switchgear."  D.  R.  Davieo  &  Metropolitan-Vickers 
Electrical  Co.,    Ltd.    September  28th,  1920.     (172,170.) 

29.085.  "Sparking-plugs."  A.  J.  H.  Elverson.  October  14th,  1920. 
(172,185.) 

29,189.  "  .Automatic  and  semi-automMtic  telephone  instruments."  Siemens 
Bros.,  Ltd.,  &  A.  Siemens.    October  15th,  1920.     (173,186.) 

29,383.  "  Electric  indicator  boards  and  the  like."  E.  G.  Eriksson  &  K.  G. 
Jonasson.    October  18th,   1920.     (172,187.) 

29,891.     "  Sparking-plugs."     O.    Meissner.     June    llth.    1920.     (164,705.) 

30,135.  '  Electrically-driven  planers  and  the  like."  L.  Miller  &  Metro- 
politan-Vickers Electrical  Co.,  Ltd.    October  25th,  1920.     (172,192.) 

34,847.  "  .Attachment  or  (a.<;tening-device  for  supporting  gas  and  electrical 
fillings,  pendants,  and  the  like."  G.  H.  Tonks.  December  10th,  1920. 
(172,223.) 

isai. 

1,422.  ■'  Braking-svstems  (or  electrically-driven  vehicle.."  British  Thom- 
son-Houston Co.,  Ltd.    March  25th,    1918.    (157,721.) 

6,452.  "  Electrolytic  device  (or  increasing  the  speed  of  ships."  E.  Duteil. 
March    I6th,    1920.     (180,4.59.) 

11,121.  "  Arrangement  o(  neutral  point  resistances  (or  electric  high-tension 
transmis,sion  systems."  Allmanna  Svenska  Elcktriska  Aktieoblaget.  April 
16ih.  1930.     (161.955.) 

17.399.  "  Electro-magnetic  wnve-recoiving  arrangements."  .Soc.  Francaise 
R.idio-Electrique.  November  3rd,  1916.  (Dividend  application  on  146,304.) 
(165,426.) 

29.491.  "  Incandescent  electric  lamps."  E.  A.  Hailwood.  August  25lh.  1929. 
(Divided   application  on  24,597/20.)    (172,267.) 
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No.  5. 

Dielectric  Losses     —     (Continued). 

The  24-hour  load  represented  by  the  di- 
electric losses  in  a  33,000-volt  cable  may 
amount  to  several  kilowatts  per  mile,  and 
very  simple  arithmetic  will  show  that  the 
capitalised  value  of  only  a  fractional  saving 
on  this  loss  may  be  a  sum  comparable  with 
the  cost  of  the  cable.  Hence  the  impor- 
tance of  going  to  a  firm  that  has  made  a 
special  study  of  the  subject. 

Our  laboratories  are  equipped  with  a  high 
tension  wattmeter  and  accessories  (shown 
above)  with  which  we  measure  dielectric 
losses  direct,and  by  constant  research  on  the 
effects  of  different  compounds  and  methods 
we  are  able  to  reduce  the  dielectric  loss  to 
a  minimum. 


TYPES  of  MANUFACTURES, 

All  types  of  Cable  and 

Wire  such  as  : — 

Power  Cables,  High  and  Low 
Pressure  ;  Insulated  Wires  ; 
The  Henley  Wiring  System  ; 
Dry  Core  Telephone  Cable  ; 
Telegraph  Cables  ;  Submarine 
Cables  ;  Colliery  Cables  ;  Flex- 
ible Cables  and  Cords  ;  Aerial 
Cables  ;  Solid  Rubber  Cables  ; 
Endural  Cables  ;  Ozone  Proof 
Cables. 

Cables  Insulated  with : — 

Vulcanised  India  Rubber  ; 
Paper  ;  Bitumen  :  Gutta  Per- 
cha  ;    Jute  ;    Cotton  and  Silk. 

Armoured    &   Protected 
Cables : — 

Finished  with  Galvanised  Steel 
Wire  &  Steel  Tape  ;  Impreg- 
nated Cord,  Rope,  Solid 
Rubber,  &c. 

Cable  Accessories 
of  ail  kinds. 

Jointing  Tapes  &  Compounds  ; 
Insulating  Tapes  and  Com- 
pounds ;  Protective  Tapes  and 
Compounds  ;  Fuse  Boxes  ; 
House  Service  Boxes  ;  Joint 
Boxes  :  Distribution  Boxes  ; 
Switch  Panels  ;  Feeder  Pillars  ; 
Pavement  Frames  &  Covers  ; 
Colliery  Boxes,  &c. 


W.  T.  Henley's  Telegraph  Works   Co.,  Ltd., 
Blomfield  Street,  -     -     -     -     London,  E.C.  2. 
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AS    ENGINES 

possest   all    the    qualities  that    are   associated  with  correct   design    and 
superior  construction. 

They    are    most    economical    in    operation  —  their    maintenance    costs 

are    negligible — another    advantage    is    that    you    can    feed   them    with 

HOME-PRODUCED    FUEL. 


BROWETT,   LINDLEY  &  CO.,  LTD., 
PATRICROFT,      MANCHESTER. 

LONDON  OFFICE  :  AMBERLEY  HOUSE,  NORFOLK  STREET. 
GLASGOW  OFFICE  :  "  SANDON,"  WESTERTON,  N.B. 


NOW  IS  THE  TIME  FOR  BUYING 

ELECTRIC    FIRES. 


,^^%^:%, 


All:  Voltages 

In 

Stock. 


TRADE 

Supplied. 


POPULAR." 


EXCELSIS. 


BELCO  LTD., 


WINDSOR  HOUSE, 
KINGSWAY,  W.C.  2. 

Telephone  :    REGENT  4912. 
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PRESCOT 
COTTON-COVERED    WIRES 
AND  STRIP. 

BRAIDED  AERIAL  CABLES. 


We  can  give  quick  deliveries  of  all  sizes  and 
shall    be    pleased    to   receive  your   enquiries. 


BRITISH   INSULATED  &  HELSBY  CABLES.    LTD 

Cable  Makers  and  Electrical  Engineers, 


IVorks  : 

PRESCOT   &  HELSBY. 


Head  Office  . 

PRESCOT,    LAfJCS 

BRANCH    OFFICES    IN: 
LONDON,    MANCHESTER,  GLASGOW,   BIRMINGHAM.    NEWCASTLE,  CARDIFF,     LEEDS,    DUBLIN    &    BELFAST 


CANNING'S   I   I 
COLO  LACQUER:;  | 


FRIGILENE   is  a    Cold  Lacquer 
for  u«e  on 

POLISHED      SILVER, 
COPPER  and   BRASS 

where  the  Shade  or  Finith  Mu«t 
Not  be  Changed.  It  it  the  fineit 
Lacquer  for  Spraying  On  owing 
to  it«  Freedom  from  Clouding  and 
Brilliancy  of  Finish. 


FRICllENE 

Re:'0?N93I496Q  ■ 


Use 
CANNING'S 
LACQUERS 

for 

BRUSHING,    DIPPING, 

or 

SPRAYING. 


THERMOLENE  is  the  Best 
Lacquer  to  use  for 

BRASS    ARTICLES 

where  Shades  of  Colour  are  re- 
quired, and  for  Satin  Fmiihed 
work.  It  is  the  Finest  Lacquer 
for  Silver  Oxydised  work. 

We    shall   be    pleased    to   Match 
any  Colour  or  Shade  for  you. 


THERMOLENE 

Reg?  N5  ai49ai 


IW^s^ 


£rG)y 


1.0' 


,fa)aN:.l 


BlRiniNGHAfe^'""'^ 
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CONTRACTORS'    COLUMN. 

the  interests   of  electrical   contractors  and   others  wt 


£The  followins   information   is   published    m    mc  mictcaia   ui    cLc:i.viit^i   uumi 
Considerable  expense  is   incurred   in   the   production  of   thig   column,   and  ever>' 

but  ft  will  be  understood  that  in  a  matter  where  so  many  correspondents  are  engagea.  ana  where  the  amount   ot    intormati 

'  '  reiwrted  to  the  Editors,  thev  will  be  fully  investigated.] 


^•.   «,..^i.,  «iiu  lie  seeking  for   openings   for   new  business. 

._    _.    . —   proauction  oi    inis   coiunm.   and  every  care  is  taken  to  ensure   that  the  infociuation   is  new  and  accurate 

-u ^  „..derstood  that  in  a  matter  where  so  many  correspondents  are  engaged,  and  where  the  amount   of   information   to  be   handled  is  very 

large,  this  cannot  always  be  guaranteed.     If  alleged  inaccuracies  ^'■'»  r*..^rfo^  t^  th^  t?..);*^.-^    *\.^,.  ..,;ii  i      ^  i.     -         -■     .    .  ^ 


.^VR.— Premises  iar  Dickie.   Pat<«on  &  Reddick,   92-9C,    Wallatt  Street. 

BLACKBUR.S.— Kinema  at  junction  of  Bolton  Road  and  Lister  Road 
(£13.000»,   for  T.  Fox,   Wellington   Street  (St.  John'sl. 

BOWNESS-ON-SOLWAY  (WicTos).— Rectory;  the  rector. 

EL  RTON-ON-TRENT.— Adaptation  of  brewery  premises  as  wholesale  market; 
borough  surveyor. 

CHEL.MSFORD.— Institute   in  connection  with    Baddow   Road    Congregational 

Church;     Rev.    W.   H.    Pace,    pastor. 
EXETER.— Business  premises.  Sidwell   Street;    J.  A.  Lucns.  architect. 

FIFESHIRE.— School  at  Anstruthcr  (£12,000);  clerk.  Fife  Education  Authority, 
Kirkcildy. 

FOLKESTONE. — R*^novation  of  the  baptist  church  ;    pastor. 

GREENOCK. — 130  houses,   for  Corporation;    burgh  surveyor. 

HAMILTON.— Extension  work  at  hospital,  for  Town  Council  (£15,000); 
burgh  surveyor.  Alterations  to  29,  Cadzow  Street,  for  Boots,  Ltd.. 
chemists    and    druggists.    Nottingham. 

INVERNESS —Renovation  of  West  Parish  Church,  the  minister.  Bacon 
factory,  for   the   local  syndicate ;    James  G.   Ramsay,  secretary. 

LANGLEY  (Eton).— Extensions  to  the  .'Vctors'  Orphanage;    the  secretary. 

LEEDS.— Alterations  to  fire-engine  house,  fire  brigade  station:  W.  T.  Lan- 
cashire, city  engineer.   Municipal    Buildings. 

LITTLE  WOODCOTE.— School  for  Surrey  E.G.;    W.  Finney,  secretary. 

LIVERPOOL —Kinema.  Kensington,  for  James  Leslie  Greene.  53,  Trinity 
Road.  Bootle. 

ILWTRISANT  (Glam.V— Sewage  disposal  works,  for  R.D.C.:  Thomas  and 
Mor^.in   i   P^irlners,   engineers.  2;t,    Gelliwastad    Road.   Pontypridd. 


LONDON   (Barnes,  S.W.).— Bank,  Elm  Grove   Road  and  Church   Road,   (or  the 
London  Join  City  &  Midland  Bank,  Ltd 
(MoRTijiKE,    S.W.).— Rebuilding    the    "  Jolly    Gardeners."    for    T.    G. 

Lashmar   (£7.000  to  £8,000) ;  Mr.    Humphries,   architect. 
(Wimbledon.   S.W.). — Secondary  school  for  girls,  for  Surrey  E.G. ;  W. 
W.   Finney,   secretary    (£28,500). 

MAGHERAFELT  (Co.  Londcnderrv).— Premises  and  residence,  lor  the  Bel- 
fast Banking  Co. 

OLDH.AM.— Alterations.  "  Red  Lion  Hotel,"  Bottom-o'-th'-Moor,  lor  Wilson's 
Brewery   (£3,000). 

OLD  HILL  (Staffs.).- Premises.  Plant  Street,  lor  Mark  Round  &  Sons,  timber 
merchants. 

R.^MSG.^TE. — Conversion    of  prvmises,    Chatham    Street,  as    boys*   6econdar> 
school,   for   Kent    E.C.;     W.   H.    Robinson,   architect,    Sessions    House. 
Maidstone.  ^. 

RICHMOND-ON-THAMES.— 54  houses,  for  the  T.C.  Surveyor  stores  and 
offices.  Water  Lane,  for  the  Richmond   Lime  &   Cement  Co. 

ROCHESTER.— Stores  and  garage,  Charles  Street,  for  West  Bros.  Altera- 
tions, 2  S:  4.  St.  Margaret  Street,  lor  S.  T.  Downs.  Machine 
shop,  Blue  Bone  foundry,  for  James  Hall  &  Son,  Ltd. 

ROTHERHAM.— 120  houses,  for  the  T.C;  C.  A.  Bro.adhead,  architect,  St. 
George's   Hall. 

SHEFFIELD.— 50  houses.  Stubbin  Estate,  Firth  Park;  F.  E.  P.  Edwards, 
city    architect,    Town    Hall. 

STAFFORD.— Alterations  at  "  Coach  and  Horses  Inn,"  Mill  Bank,  (or  Eley's 
Preweiry,  Ltd. 

WESTON-SUPER-MARE.— 20  houses,  for  the  U.D.C.;  H.  A.  Brown,  sur- 
veyor. 

WEYMOUTH.— .-Vlterations  to  children's  quarters,  for  the  B.G.;  G.  A.  An- 
drews, architect.  Extensions  to  post  oflice,  for  H.M.  Office  of 
Works. 


ELLISOn     ELECTRIC    CON 


THE  ELECTRICITY  (Supply)  ACT,  1919 

With  Notes  by  W.  S.  KENNEDY.   LL.B.,   o»  the 

Inner  Tempi*,   Bapplster-at-Law. 
9*5  Pages.    Paper  Covers  3s,  8d.    Post  Free  3s.  8d 

Th6  ELECTRICAL  REVIEW,  Ltd.,  4,  Ludgats  Hill,  London,  EX.  4.  - 


I  TELEGRAPH  SWITCHING  SYSTEMS 

By  T.  F.  PURVES, 

Engineer-io-Chief's   Department,   G.P.O. 
Cloth,  3s.  ne<.       Post  Free,  3s.  Bd. 

Contents: — Section  I. —  Early  Switching  Systems.  SectioB  2. — 
Belgian  System  of  IntercominunicatieD  Switching.  Sectioa  3. — Post 
OlHce  "Concentrator"  System.  Sections  4  and  5. —  London  Inter- 
communication Switching  System  ;  Mechanical  and  Electrical  Dttaile. 

THE   ELECTRICAL    REVIEW,   LIMITED, 
4,  Ludgate  Hill,  LONDON,   E.C.4. 


TO   THE  TRADE. 

We  wish  you  the 

COMPLIMENTS 

OF    THE 

SEASON 

May   1922  bring  you 

HEALTH, 
WEALTH     and 

INCREASED  PROSPERITY 


1,  EMLRALD  ^1.,  THEOBALD'S  RD.,  W.C.  I. 

MUSEUM  1"1? 
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SILUIINITE IHSUUTED  SHEETING. 

Suitable  for  Switch  Bases  and  Contactor  Blocks. 


SEND    FOR    SAMPLE    AMD    PRICE    LIST. 


Supplied  In  any  thickness  from  i^"  to  2"  In  sheets  of  4  square  feet, 
or  cut  to  samller  sizes  If  required. 


A   cheap   and   effective  substitute  for  marble  or  slate,  possessing   no  metallic  veins  or   hard  matter  so    njurlous  to  the  drill.    As   It  withstands  a 

pressure  of   13.000   volts  per  mim.   thinner   sheets  can   be  used.    The  chief   characteristics  of   SILUIVIINITE   are  its  heat-resisting  qualities:  It  It 

homogeneous,  water-proof,  does  not  warp  and  withstands  the  action  of  alitaiis  and  hot  transformer  oil. 


SILUMINITE  INSULATOR  Co.,  Ltd.,  Ji-urrAlT  MIDDLESEX.  \?r ; '°'?r^ 


Electric  Lamps. 

Send    us    your    Enquiries    for 

GAS-  FILLED 
DRAWN  WIRE 

and  ALL  STANDARD  TYPES. 
BUYING  AGENTS  REQUIRED 

(EXCEPTIONAL     TERMS). 


LARGE   STOCKS   AVAILABLE. 

Victoria  Electrical  (Manchester)  Ltd., 

27,    Berry    Street,   Buxton    Street, 

'tTnlZ"-     MANCHESTER.  ■JShT^ 

4496.  iVIanchester,' 

Codes  :  A.B  C.  (5th  &,  6th  Editions). 


I 
I 
I 


EBONITE 

TONS 

BHBET,  BOD  and  TUCING  in  London  Stock,  in  varioua  Qualities 
and  numerous  Sizes.  EBONITE-VULCANITE  owing  to  ita 
special  nature,  can  only  be  made  Buccessfully  aftor  many  years  of 
eKperienco, 

We  have  been  manufacturing  thiB  material  for  nearly  70  years. 

Maiiufacturers  of  EVERYTHING  that  can  be  made  iu  EBONITE. 

AMERICAN  HARD  RUBBER  CO. 


"Ebonisoth,  London,' 
Central  12754. 


I 
I 
I 

I,  LIMITED, 

f3a.    FORE     STREET.  ■ 


illllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 


NO     LONGER     REQUIRED 
FOR    WAR    WORK. 


with  traverse  and  knock- 
In  ^ood  condition 

Price    £56  each. 


38  SPECIAL  LATHES 

for  boring:  shells,  ungeared, 
off.     Weigrht  about  .30  cwt. 

23  SPECIAL  LATHES 

for  boring  ehells,  ungeared,  no  traverse  gear,  weight 
about  30  cwt.     In  good  condition. 

Price     -     £50   each. 

20  Small  Type  Special  LATHES 

with  compound  slide  rest,  weight  about  20  cwt. 

Price     -     £25   each. 

10  Special  THREAD  MILLING  MACHINES 

for  cutting  It  threads  per  inch,  weight  abfut  20  cwt. 
Price     -     £25   each. 

10  ELECTRIC  CRANES 

6  cwt.  portable  Hammer-head  Electric  Cranes  by  Royce, 
with  steel  lattice  jib  12  ft.  radius,  4}  it.H.P.,  D.c. 
travelling  motor,  2^  n.H.p.,  lifting  motor  440  volts, 
cast-iron  travelling  carriage  on  14-in.  flanged  wheels 
3  ft.  (J  in.  gauge,  i  ft.  0  in.  wheel  base. 

Price     -     £130   each. 

13  PRATT  &  WHITNEY  LATHES 

5i  in.  centre  Forming  Lathes,  geared  headstock,  3-step 
cone  for  3i  in.  belt,  J  hollow  spindle,  double  straight 
bed,  G  ft.  long,  compound  saddle  fitted,  two  tool  holders, 
tray,  pump,  connections,  and  overhead  motion. 

Price     -     £100   each. 
BRAND   NEW.      ONLY  ARRIVING  IN    ENGLAND    AFTER    THE  ARi^lSTICE . 


JOHN  JARDINE,  LTD.,  I 

Deering  street,  NOTTINGHAM.  | 

Telegrams  :  "Jardine.  Nottingham."  ^ 

Te/ep/jone  .-  Nos.  32S),'')  and  329G.  [11]  g 


USE 


o> 


V 


\^ 


o 


High 
Resistance 


WIRES 

ribbBns 


for 


GRILLS.    ELECTRIC    IRONS. 

TOASTERS,    AND    OTHER    SOCKET 

ATTACHED    DEVICES. 


THE  ELECTRICAL  ALLOY  COMPANY, 

Phono-  '*'     R®g®"t    Square, 

u.eum  677.    Gray's    Inn    Road,    London,    W.C.    1. 
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Notice   of  Removaim 

HARWELL,  Ltd. 

Electrical  Engineers  and  Insulation  Specialists, 
SEMAPHORE,  LTD.,    Dry  Battery  Specialists, 

THE  IMPROVED  SOLIDITE  CO.,  LTD..  Town  office, 

have  removed  to  more  commodious  premises  at 

9b,    LITTLE    JAMES    STREET, 
GRAY'S    INN    ROAD, 

LONDON,  W.C.  1. 

Telephone  Numbers  remain  the  same,  namely  : — 

MUSEUM  5422  and   MUSEUM   5423. 

Telegrams:    "  Arwelldlte  Holb.,"  London. 


NEW  ELECTRIC  DRILLIN6  MACHINES. 

WITH     EXTRA    CHUCK     FOR     SMALL     DRILLS. 


Any  DC  Voltage.  Double  Gear.  Switch  aod 
Plug.  Drills  i"  clearance  hole  4^^  deep. 
Surplus  Stock  at  less  than  half  cost. 

THIS    TOOL    PAYS    ITS    COST    ON    THE 
FIRST    FEW    AWKWARD    JOBS. 


12    VOLT    DYNAMOS 

Fop  battery  CHARGING  £5  10s. 

£1G        MINERS'  ELECTRIC  SAFETY  LAMPS 

(subject).  2  7/6  each,  subject.     (In  Doien  Lots.) 

weightmib.  12  VOLT  CAR  ACCUMULATORS  £4. 

Messrs.  LESLIE  DIXON  S  Co.  (°|-^) 

-     -      9,  Colonial  Avenue        llinorits,  E.  I. 


I  Send  for  Booklt  ! 
{  to  QUdhill-Brook  I 
I  Timt  Recorders,  | 
\Ud..  58.  Empi.el 
I  IVorh.  Hudders- , 
I  field.  I 


Bring  Down  your  Costs 

by  installing 

Gledhill-Brook  Time  Recorders 

They  prevent  loss  through  bad  time- 
keeping, and  as  their  initial  cost  is  soon 
repaid  by  the  money  saved,  they  become 
a  paying  investment  in  a  very  short  time. 
With  shorter  hours  and  higher  wages, 
you  cannot  afford  any  lost  time  if  you 
wish  to  keep  pace  with  the  times. 

THE  GLEDHILL-BROOK  TIME 
RECORDERS,  LTD. 

Showrooms  at      LONDON.    BIBMINGHAM. 

UVEHPOOL    AND    GLASGOW.  \UT 


11  OEI^^ERATIl^O     SETS. 

;;  BRAND     NEW.      50  k  W  "  ASTF  R-SIEMENS"  80/1 1  0  and 

::  200/SSO  toIu.    n  both  D.C.  and   A.C.  (S-phaia,   50   ^):   aUo 

::  new  ZO-kW  "KEIGHLEY-HOLMES."   110/220  volt.. 

ii  AT  LESS   THAN   HALF  MAKERS'   PRICES. 


to  bcmc  Siiri,lus  Gov, 


Seize  lhi>,  opvortumty  while  it   la»f  and  tend  u«  your 
eriquiries.  Gooda  actually  in  stock 

E.  W.  FARROW  &  SONS.  Spalding.  Lines. 

TcUphont:  Spcldim,  101.  E,loUi,hcJ  1787. 


CABINET  &  WOODWORK  FOR  ELECTRICIANS 

Xx«     Pla.iira     s&rad     E'a.zicv     'Woods. 


BEST 
MATERIAL. 


Special  Quotations  on  receipt  of  Drawings  or  Samples. 


WATERLOO    SAW    MILLS, 

73  to  85,  McAlpine  Street,  GLASGOW. 

Teleirams-  "  BoXKs.  Glasgow."  IVU.phoii.'s     Centiiai.  6Vj;   ihree  linesl 


DEARBORN  TREATMENT 

Effects  a  Large  Reduction  In  Finl  Eipense 


by  keeping  the  boiler  tubes  and  sheets  free  from  Scale. 
Corrosion  Pitting,  Foaming  and  other  injurious  action 
of  the  boiler  water  also  prevented. 

Treatment  is  made  to  suit  conditions  at  each  plant,  as 
shown  by  analysis  of  the  water. 


DEARBORN    CHEMICAL    CO., 

NEW    YORK.  TORONTO.  CHICAQO. 

British  /i^e/ir  .-DONALD    WALKER, 

i,  Newcastle  House,  Northumberland  St.,  London,  W. 


4 


Etablissements 

L  TRABET 

PARIS. 


BELL&  LIGHT  SUNDRIES 

Pushes.  Rosettes,  Switches 

OF  BEST  FRENCH  MANUFACTURE 

at  very  low  prices 

ENQUIRIES  INVITED 


Sole  London  Agents  : 

HOOK  &  WILLIS  LIMITED. 

3,  Denman  Street,  Ltndon  Bridge,  S.E.1, 

Telephone  No.      HOP   1583 


IT  WILL  PAY  YOU 
TO   INSTAL 

A.C.  or  D.C. 

SCALDIS  MOTORS 

Because  they  are  the  best 
and  the  cheapest. 

2  years'  guarantee  with  every  machine. 

Scaldis  Works  11,  Balham  Grove,  Balham,   S.W.   12. 


mi.] 
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2  /(W  Alden-Newton  set,  consisting  of  5  b.h.p. 
Alden  Vertical  Oil  Engine  working  on  para  ffin, 
with  two  flywheels  22  diameter  by  3"  wide, 
magneto  ignition,  water-jacketted  cylinder  and 
head,  balanced  cranh,  air-tight  crank  case, 
special  lubricating  system,  no  lamp  for  starting, 
with  cooling  tank  end  full  equipment. 


Alden-Light  Sets 


Direct- 
Coupled. 


FOR  situations  where  space  is  extremely  restricted,  these  sets  can  be  supplied 
with  the  engine  direct-coupled  to  dynamo,  and  mounted  on  heavy  cast-iron 
base,  in  place  of  the    usual    belt-driven    arrangement.     Standard  sets  are 
supplied    complete    with    fully-equipped    switchboard    and  large    capacity 
batteries  with  open-top  glass  boxes,  in  f,  U,  1  and  2i  kW  sizes,  for  supplying  30, 
60,  100,  or  130  lights  or  proportionately  larger  number.     The  many   advantages  of 
these  plants  are  fully  described  in  catalogue. 

Wholesale  Distributing  Agents  are  still  required  for  Scotland  and  the  North. 

ALDEN  ENGINE  CO.,  LTD.,  OXFORD. 

Elco  Electric  Mfg    Co..  Ltd.. 
m.  59'CI.  Upper  Maudlin  St..  Bristol. 

Belfast.  ond4.5.  Dame  Street,  Dublin. 


Messrs.  Baxter*  Gaunter.  Ltd..  Robinson&  Hands  E,M.  Co..  Ltd.. 

219.  Tottenham  Court  Road.  W,  1.  54.  Barwick  Street.  Birmine 

Mr.  Alex.  R.  Munday.  Scottish  Temperance  Buildings.  Donegall  Squai 


f 


The   most 

Efficient    and 

Reliable  Fan  in 

the  Market. 


Spflally   WouaJ  f»r> 
Ttoplzril  Climahi. 


ALTERNATING- 
CURRENT. 


CEILING  FANS 

54"  &  60"  Sweep 

Single-phase 

and  3-pha5e. 


WE  MAKE  EVERY  TYPE  OF  ELECTRIC  FANS 
FOR  ANY  VOLTAGE  OR  PERIODICITY. 


ijo 


.^ 


ERCOLE  MARELLI  &  Co..  Ltd.. 

Fan  House,  19-20,  Garlick  Hill, 

Queen  Victoria  Street, 

LONDON,  E.G.  4. 


Ttkphon4  :    Ctnlral  754. 
Cahlts  :  Aurttta,   Londtn. 


^ 


§ 
^ 
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Immediate  Sales 

have  been  the  result 

of 

the  supreme  quality 

of 

ELECTRIC  FIRES. 


"Quality"  is  bound  to  tell  and  "MAYMORE" 
Quality  is  asserting  itself  in  no  mean  manner. 

It  is  only  natural  that  when  an  Electric  Fire 
has  to  take  its  place  in  a  tastefully  conceived 
and  sumptuously  furnished  home,  that  the 
artistic  design  of  "  MAYMORE  "  Fires  is 
bound  to  appeal  to  the  aesthetic  sense  of  the 
purchaser. 

and  more  than  that,  "  MAYMORE" 

quality  extends  also  to  the  design  and  con- 
struction. Both  proceed  along  sound  lines. 
So  that  the  first  impression  of  "quality" 
which  is  instilled  into  the  purchaser's  mind  by 
the  appearance  of  "MAYMORE"  Fires,  is 
but  the  awakening  of  a  realisation  of  the  pos- 
session of  a  perfect  fire,  which  will  give  long 
service  and  constant  satisfaction. 


Send  for  a  copy  of  our 
Catalogue  which  contains 
particulars  of  the  complete 
range  and  Trade  Terms  and 
offer  the  "  better  fire  " — 
which  will  enhance  your 
goodwill. 

MAY  &  PADMORE,  LTD., 

TYSELEY,   BIRMINGHAM, 


Motors  &  Dynamos, 


D.C. 
Motors 

All  Sizes 

and 
Voltages. 


A.C. 
Motors 

Single-Pliase 
Two- Phase 
Three-Phase 


Large  London  Stocks  for  Immediate  Delivery. 
Transformers  &  Alternators. 

ELLIS  &  WARD,  Ltd. 

LONDON— Portugal  St.,  Kingsway.  XeU:  HoibomSM. 
BIRMINGHAM— 149,  Edmund  St.  TeL=c.nir.i  i405. 
GLASGOW— 134,  St.  Vincent  St.  xei.:  cmrj  4921. 


The  HUNTALITE  CANDLE 

The   only  perfect    imitation    of 

the  wax  candle  (one  piece). 

STOCKED     IN    ALL      VOLTAGES 


Metal    and    Carbon    Filament. 


HUNTALITE  S.B.C.  Homers 

Male,  Female  and  Spring  type. 
BEST      LONDON       MANUFACTURE. 

Write   for  Samples  to  compare. 

WIRELESS  Porcelain  Reflectors 

The  Best  Reflsotor  for  Tubular  Lamps. 


HP 


wmmimmm'mmmmm) 


Write  for  Illustrated  Booklet. 


HOTPOINT  Heating  Appliances. 

Wholesale  Factors.     Large  Stocks  held. 


WRITE  FOR  LISTS    TO- 

25.  NEWMAN  ST., 
LONDON,  W.  1. 

Telephone;  MUSEUM  C207. 


HUNTALITE.  LTD. 


Uecember  30,  1921, 
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EBONITE 

ROD.        TUBE.        SHEET. 

ACCUMULATOR  CASES,  CORRUGATED  SEPARATORS, 

TELEPHONE  MOUTH   PIECES,  &c. 

Any    class    of    Moulded    or    Termed    Parts    to    order. 

GREENHILL  &  SONS  P^'  ^^  ^^^^'  '-^"^'  '-"''^^^^  "'">  i-onoon,  e.g. 4 

Mllkklvillkk      ^Mf       WIVWfl      k  TelCRllone  :   central     I30G. 

SWITCHQEAR 

FOR 

MINE5 

IS  CORRECT  AS 

MADE  BY 

Ironclad  Switchgear 

CO.,  LTD., 

ECCLES,   LANCS. 
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Prompt  Deliveries. 


Reasonable  Prices. 


Full  Guarantees.     Details  &  Quotations  on  request 
Representatives  in  LONDON.   MANCHESTER,   NEWCASTLE,  OLASUOW,  CARDIFF  and  BlRiMINGHAM. 


PAPER   INSULATED  lead  covered 

CABLES. 


^ 


HIGH  and  LOW 

TENSION. 


SUPER-TENSION. 


MANUFACTURED    TO   B.E.S.A.    SPECIFICATION. 


Tslepbons:  CITY  6120 


ANGLO-SWISS    CABLE    Co., 

48,    Watling    Street,  LONDON,  E.G.  4. 
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WILLIAM  SANDERS  &  CO. 

Falcon  Electrical  Works,  Wednesbury. 


x:s'r.A.]BiL.is]aEr>     isee. 


We 

Give    You 

Quick 

Service 

and 

Attention 

to  every 

detail 

of  your 

require- 
ments. 


ASK    YOUR    WHOLESALER 

FOR 

THE    LATEST    "SANDERS" 
15 -AMP.      "HOME      OFFICE" 

Combined  Switch  S  Fuse 

No.  1717/8. 

OUR    PRICES    HELP    BUSINESS. 


The   Mark  of  Superiority 

TRADE     1^1     MARK 


If  you 

have 
Special 
Require- 
ments 

send  your 

Enquiry. 

We  can 

probably 

supply  y)ou 

promptly. 


We  have  spent  25   years  in  the  manufacture  of   Ironclad  Switchgear. 

Our    Model  Works    are    perfectly    equipped   with    the    very    latest 

machinery,  and  we  are  able  to  supply,  quality  for  quality,    at   prices 

which   will  induce  your  orders. 

Send    Your    Enquiries    for : — 

IRONCLAD    DISTRIBUTION    BOARDS. 
D.P.    &    T.P.    COMBINED    SWITCH    FUSES. 
ACCUMULATOR    BOARDS.  KNIFE    SWITCHES. 


SALES     BRANCHES: 

London :  Glasgow :  Liverpool :  Newcastle 

90.  Charing  Cross  Road.    Wm.  C.  YUILLE  &  CO.,  Ltd.,      ELECTRICAL  SUPPLIES.  Ltd., 


Telcph-in.  :  Gcrrard  8984. 
T.--lciir.mi  :   **  Sandecco.    OjL 


48.  York  Street. 

Telephone.  :  4649.  4650  Central. 
Telegramt :  "Tclrad'' 


II,  Nortli  John  Street. 

Telephone:   1493   Bank. 
Telcarami :    "i'orous." 


R.   &  H.   BARKES, 

2,  St.  Nicholas  Buildings. 

Telephone  :   3533  Ccniral. 
Tclcgramo  :  "Ampere." 


Dublin  : 

F.  W.  PARKES. 

65,  Dame  Street. 
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IS  IT  BROWNINGS? 

THIS    IS    ALL    YOU    REQUIRE   TO 
KNOW  WHEN  PURCHASING  YOUR 

ELECTRICAL  SOLDERING  IRONS,    <g 

THEY    COMBINE    SIMPLICITY 

WITH  ECONOMYAND EFFICIENCY.         BROWNING'S  ELECTRIC  CO., 


Gua.pa.nteed.   fop    SIX!     IMtonths 

\'AT!I()rS    SIZES.  AI,L    VOLTARES, 


Telephone  No.  : 
Teleg.  Address  : 


IMPERIAL  WORKS, 
ST.  MARTIN'S  AVENUE, 
EAST  NAM,  LONDON,  E.6. 


Wb  SPECIALIZE   in 

'  REWINDING  SMALL  ARMATURES 

and    in 

ELECTRIC    TRACTION    SPARES: 

ARMATURE  &.  FIELD  COILS, 
COMMUTATORS  &  REFILLS, 
CONTROLLER     FINGERS     &     CONTACTS. 


ACTUAL    MAMUFACTURERS  i 

DYER    &    YOUNG, 

Stansted,    ESSEX. 

Emimbllahad   1B01. 


KUaJtO.  POWEB 


WE    SPECIALISE    IN   THE 
CONSTRUCTION    OF 

HYDRO-ELECTRIC    PLANTS. 


1  B.H.P.  to  10,000  B.H.P. 

OATALOBUE    ON    REQUEST. 


ndYMdCyOMSGb' 

WflTEB    POWEB    EnCinEEOS    anO      COnTBJCTOQS 

14  BR.IDE    LdrtE.    LOPtDON.   E.  C.4v 

Works:    HAY  MARYON  WORKS  (STROUO)  LTD..  STROUD.  GLOS. 
Telephone:  Central  1814.        Telefnums  :  "  Ham»bril»,  Fleet,  Londou." 
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7U  poiM.VcrlicalMdunl. 
in,.  Parallel  Contact 
Type.    Shunt    Rtfulalar 


RHEOSTATS 


>   TYPE 
A       WATT     CAPACITY 
N    !   RESISTANCE 
Y    I   GRADING 

No.    OF    CONTACTS 


Kheostat  Huildicg  is  one  of  our  leading  lines  of 
manufacture.  We  have  several  thousand  rheostats 
in  use,  supplied  over  the  last  17  years  to  H.M. 
Adniiraltx ,  War  Office,  Indian  Office,  and  to  many 
Public  and  Pri\ate  Power  Undertakings  at  home 
and  abroad,  and  are  consequently  in  a  position 
to  supply   Rheostats  to  suit  almost  an\'  conditions. 


We  build  to  suit  customers'  o«n  requiremeius.  thus 
ensuring  ttie  most  etJicient  regulation  over  the  wliole  range 
of  Contacts — a  feature  which  the  standard  type  of  rheostat 
often  seriously  lacks. 


Our  Rheostat  Engineers    are  al  your  service.      We  solicit  your  Entiuiries.      Prices  are  Competitive. 


5U   Contact    I, oat   of    Hoard    Mounting 
Radial  Contact  I  ypr.  Shunt  HrguLtor. 


Your    Guarantee, 


M 

arlr  h: 

the   him 

u  hose 

^!d-} 
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eel/cr'! 

controlled  the  u) 

Ih, 

bid 

rical  Powc 

r  ,ned 

on  the 

.Si 

perl) 

eadnought 

llert 

duflne 
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war 

(and  d^  1 
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This  ti 

w 

clya 

guarantee 

oj  rel 

ahiUtu. 

W/4 1 P P  £r  60 VJ  R N  E  L^  % 'Jt:^>ZZ. 


Makery  oF  Admiralty  ■  Collieiy  erCenlrral  ftalio-n  j'witchboardjojluitchftear 


Ttlegrmmt  : 
Switchet.  CaatleUn,  Land." 


A    Remarkable    Resistance. 

"  Ferry  "  is  the  best  resistance  winding  for  Electric 
Fans  and  for  all  types  of  motor  starters — far  belter 
than  Nickel  Silver  or  Iron.  It  is  not  affected  by  acids, 
alkalis,  damp,  sea  water  or  tropical  climates — is, 
indeed,  remarkable  in  every  way. 

Ferry  may  cost  more  per  lb.  though  it  will  cost  less 
per  unit  than  most  other  resistance  windings  owing  to 
its  high  resistance,  which  greatly  economises  space. 
Have  you  tested  it  yet  ? 


HENRY  WIGGIN  &  0°  L" 


Head  Office-    -    -    -55,   George  Street. 

BIRMINGHAM. 

LonionOfftce:    Lionel  Robimon.    3,  SlapU  Inn,  Holhorn,   W.C.I. 
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MODERN 

^CIRCUIT 

BREAKER 


¥ 


'^ 


CONFORMS  TO  NEW 
B.E.S.A.  SPECIFICATION. 


LOW  MILLIVOLT  DROP. 


DEFINITE 
CLOSED  POSITION. 


HAND  TRIP  RELEASE. 


<TLipel9QI- 


-Jor 
MODERN 
WORKSHOPS 


^ 


w. 


PARK  ROYAL  ENGINEERING  WORKS  i 


LI  M  I  TED 


PARK    ROYAL,  LON  DON.  N.W.IO 

£%/e/)Ao/7e: WILLESDEN  2223-22af      Cfefey/aOTS.ISOBAR.PHONE. LONDON 
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VARNISHED  CAMBRIC, 
SILK5  and  TAPES 

of    tlie    Best    Quality. 
SRITISK     BffADE    l>y 

ABBOn,  ANDERSON  &  ABBOTT,  LTD., 

LIMEHOUSE,   LONDON,   E. 

Telepfaon*  :   Ea5t  355 1« 


mroRKS      -        -      SL&RP£:iffD£:M^. 

Telephone :   Harpenden  38. 


CAPEL'S   ELECTRIC 
LIGHTING  PLANTS. 

i  to  15    KW.    PETROL/PARAFFIN. 
S«nd  uM  Your  Enquiries.       Quick  Delivery. 


"FORMITE" 

(SYNTHETIC    RESIN) 

Moulding  Powders  &  Plastic 

Ready  for  Use  for  Preparing  the   New 
PHENOL  FORMALIN  MOULDED  INSULATION. 


Writ.,  f„r  Circular  to 

PINCHIN,  JOHNSON  &  Co.,  Ltd., 

Bevis  Marks,  London,  E.G.  3. 

Agenli  for  Cieat  Britain  for  ' 

The  Damaki)  I,AcyuER  Oo.,   I/id.,  Birmingham. 


Jl/W  ALAMO 


Electric  Light  &  Power  Plant. 

You  can  obtain  all  particulars  and 
see  the  plant  in  operation  at  the 
Company's  offices  or  the  offices  of 
the  undernnentioned   Agents  : 


RETAIL  PRICE: 

£175 

Complete  with  100  ampere 
hour  (10  hour  rate)  32  volt 
fully  charged  Battery. 

LIBERAL    TERMS 
TO    THE    TRADE. 


Thi  County  Enqineering  (  LlgMiia 
Co..  Ltd.. 

;|0,  Pa.a.lisr  Sli,,!,. 

BIRMINGHAM. 
The  Eler'rica'  Specialities  Cc.  Ltd.. 
32'.,  Giossop  Roail, 

HHIiPFIELlj. 
Messrs.  Wood  S  Cairns.  Ltd.. 

5,  7*  !),  Meuse  Lauf, 

EDINBUKGH. 
Also  Dundee  and  Glasgow. 
Messrs.  W.E.  Weeks  <  Co.. 

."lit.  Victoria  St.,  BiaSTOL. 
S.  F.  Cook. 
Coiiiitv  ""JrcinL-e-ing  Works, 
WELSHPOOL. 
Messrs  F.  Reid.  Ferers  S  Co.. 
Orchard  Street  Buildinu-s, 
O'chard  Street. 
NEWCASTLE.ON.TVNE. 
The 
Armature  Repairing  &  SuddIV  Co.. 
Hafod  Electricftl  Works, 

SWANSEA. 


Messrs.  William  Osborne  i  Co.. 

l.ITTLEHAMI'TON. 

Messrs.  Pond  i.  Sons.  Ltd.. 

llhin.Uord.  110R8KT. 
Stout's  Motor  i  Cycle  Mouse. 

E^r. mom.  (  rMHEKLAND. 
Messrs.  A.  G.  Bullen  t  Co., 

(lid  Fuucdry  Yard, 
HIackliiaisSt.,  CARLISLE, 


ALAMO   ELECTRIC 

LTD., 
36,  Qrosvenor  Gardens, 
LONDON,  S.W.  1. 
'Phone  :   Vic.  9062. 
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IHE    "FACILE"    TERMINAL. 


Ready  for  attachment. 

ADVANTAGES.-lndcslruclible.       Facilily    wilh   which    it    can  be  fixed  to  cable. 

Double   slrenslh    by    havma    two    lhicline««es   of    metal.       Certain    contact   belweer 

terminal    and    wire   alwavs   assured.       All  m  one  piece  ;    no  loose  parts. 


Send   for  Prices  and  List  of  All  Kinds  of  Terminals. 


ROSS  COURTNEY  &  CO.,  Ltd., 

UPPER    HOLLO  WAY,   LONDON,   N. 


THE  THOMSON  ELECTRIC 
LAMP. 


11/-  List. 


L.  E.  Wilson, 

10,  Corporation  Street, 

MANCHESTER. 


Type  B.      (Inspection.) 


KN0WLED@1/£K:^PERIENCE 
DYNA^ic|4|N|OTOR 

coNSiniJis^ioN 


The  old  adage  says  :~ 

"EXPERIENCE 
TEACHES." 


We  have  spent  upwards  of 
40  years  in  the  design  and 
manufacture  of  Electrical 
Machinery  and  our  accumu- 
lated Knowledge  and  Ex- 
perience is  at   wuT  service. 


^afliersPM 


E 


PARK    WORKS, 
MANCHESTER. 


14,    GT.    SMITH  STREET, 
LONDON,    S.W. 


ROSS  &  GO.  (ELECTRIC),  Ltd.  aa  robertso.  ST.  GLASGOW. 

ELECTRIC  BELL  INDICATORS. 


CHintKHHUIIi 


WORKS:— 399,  PARLIAMENTARY    ROAD. 

TEL.EGRAt»lS  :  "FILAMENT." 


MARINE  TYPE  :— (AS  Illustrated')  THE  INDI- 
CATOR PAR  EXCELLENCE  FOR  USE  ON 
SHIPBOARD. 

ILLUSTRATED     CATALOGUE      CONTAINING      FULL 
L  SPECIFICATION    OF    ABOVE    &    INCLUDING    PARTICU- 
LARS OF    OUR  MANUFACTURES  OF  :  — 

BELLS,  BUZZERS,  RELAYS.  PENDULUM  and 
MECHANICAL  REPLACEMENT  INDICATORS, 
ETC.,  WILL  BE  SENT  POST  FREE    ON  APPLICATION. 
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INDEX    TO    ADVERTISERS. 


•ibott,  Anderson  *Abhott,t.ii1.        3S 
A.C.E.C.  (Atelierp  fle  Consmi- ■ 
lions  Elrctriqnes  cle  Charleroi) 

Acme  Production  C J 

Alamo  Eleolrlo.  C-ii *> 

Aland  4  Co...  .•        •• 

Alden  Enftine  Co..  Ltd 3' 

Allen,  West  t  Oo.  ■  ■ 

AlUed  National  Corp..  Ltd.  .  .8np.  4 
American     Hard    Robber    Co. 

(Britain),  Uti.    ..  ■■        -'■' 

AnRloBwIss  Screw  Co.,  Ltd.    . . 
Anclo-Swiss  Cable  Co     ..         ..        ■>' 

Arinatare  Repair  Co 

Armstrong,  Addison  4  Oo 
Armstrong,    Sir    W.  O.,    Wbi». 

worth  4  Oo.  •         ■ 

Armstrong,  Stevens  4 Son.  LjIo.       ^^ 

Arora  Co -      ^  ■■  '- 

As!"o!alea  Bleo.  Tradpri.  Ltd  . .  ^i 
Alias  Co.,  Ltd.,  Copenhagen  Hup.  44 
An-liD  4  Ha'O"  Sup.  42 

Antorastic  Machinery  Co. 
Automatic     Teleohone     Mann- 

lacturing  Co.,  Ltd '^' 

ATory,  W.  4T.,  uid       ..  ^' 


Cnrtis  Maniitooturing  CD 
>i»»lng  Hr'^' 


VKGK 

Sup.  42 
.,&up.  8 


Barlow  Bros 

Barnard,  J.  W riir.  M 

Barrett  4  Elers,  r.td       ..  Sup.  4a 

Bastian  Meter  Co  ,  Ltd...  Sup.  42 

B*'terieB.  Ltd.  .. 

Baxter,  J.  M. ,4  Co 

Belco    L'd 26 

Beldam  Tyre  Co.  (1920),  Ltd.  .. 

Belling  4  Co 

Benham  4  Sons.  Ltd.     ..  Sup   I'.l 

Benjamin  Electric,  ltd. 

Bennl",  E  ,  4  Co.,  Ltd 

Berg,  J.,  i  Co 

Berry,  Wiggins  4  Co 

Berry's  Electric,  Ltd i 

Bertram  Thomas ! 

B.E.  Co.  {o(   London  and  Blr- 
mlnsrham),  Ltd.   .        ..         ••  " 

Bill,  S.,  i  Co I 

Bi-MetalB,  Ltd 1 

B.K.B.  Eleotrio  Motors,  Ltd... 
Bliss  Co.,  E-W  .        W     \ 

Blue  Bird  and  Simplex  Eleo.  Co.  ' 

Bolton,  T.,  4  Sons,  Ltd. 

Boothroyd,  H.  T.,  Ltd 

Bond,  V.  C,  4  Sons        ..        .. 

Boving  4  Co.,  Ltd dup.  J 

Braby,  Fred.,  4  Oo 

Bray,  Markham  4  Reiss,  Ltd. 
British  Aluminium  Co.,  Ltd   14  Sup.  5 
British  Central  Elec.  Co.,  Ltd. 
British  Ebonite  Co.,  Ltd.        ..        41 
British  Electric  Lamps,  Ltd.  .  Sip-  b 
British  Eleotrio  Plant  Co.,  utd.  Sup.  16    | 
British    Eleotrio   Tranalormet  . 

Co.,  Ltd.  ..  ....  ! 

British  Electrical  Development 
Association        ..        ..        ••  I 

British  industries  Pair.. 

British    Insulated     4     HeUby  I 

Cables,  Ltd 27 

British    L.   M.   Ericsson  Mfg. 

Co.,  Ltd *^ 

British  Oxygen  Co.,  Ltd. 
British  Thomson-Houston  Co., 

Ltd 20  4  Sup.  33 

Brittaln's  Eleo.  Motor  Co,       ..  1  «  5 
Broadbent,  T.  W.,  Ltd,..        .. 

Brook,  E.,  Ltd 14Snp.  41 

Brook,  Hirst  4  Co.,  Ltd. . .  Sup.  47 

Browett,  Lindley  4  Co.,  Ltd.  . .        ^o 

Brown  4  Co * 

Browning's  Electric  Oo.  ..        35 

Bruce  Peebles  4  Co., Ltd.        ..        47 
B.T.T.  Electric  Lamp4AoceB« 

sories  Co ^op.  •"> 

Barge,  Warren  4  Ridgley,  Ltd. . . 
Bayers  of  Scrap  Metal,  Ltd.   .. 

Cable  Accessories  Co.,  Ltd.     .  Sup.  7 
Gallender's  Cable  4  Oonslmc- 

lion  Co.,  Ltd 

Cambridge  4  Paul  InstmnieEt 

Co.,  Ltd.  .  ... 

CamLndge    University  Press  , 
tjanning,  W.,  <x  Oo.,  L,id,        ..       27 
Oantie  switob  Co.,  Ltd.  .  .Sup.  li 

Capel  4  Co ^ 

Carron  Company 

Carson,  F.  M '^2 

(Jan,,  Hallewell  A  Co      ..  Sup.  4.! 

Ueutury  Electric  uo.  bup.  4t 

Chamberlain  4  Hookham,  Ltd. 
Charlesworth,  Peebles  A  Co.   .. 
Chloride  Eleo. Storage  Co. ,L,td  Hup  :J8 
Chorohill,  Charles,  4  Co., Ltd.  8ui<.  6ll 
Chnrton,  T,  Harding  4  Co.,  Ld.  i 

City  Accumulator  Oo H 

City  Electrloal  Co.,  Ltd.          ..        'io 
Clarke,  Chapman  4  00.,  Ltd...       43 
Cleveland  Metal  Co. 
Cleworth,  Wheal  4  Co.,  Ltd.     Sup.  42 
■  'Uflord,  Charles.  4  bou.  uid... 

Cohen,  G.,  Hods  4  Co 

Oole,  iidarchent  4  Morley 
Commutator    Grinding    Block 


Dsoier,  Ltd Sup.  62 

Oamard  ..acqaer  Oo.,  L»d.      . .        .'i-'^ 

Da»id->n  4  Co.,  Ijtd 

Davis,  S.,  4  Co 

Dawson,  E.,  4  Co  ..         .•  ^ 

Daysohms,  Ltd.. .  ..          Sup.  h'-    i 

Dearborn  Ohemicftl  Oo 3ii 

Dermatlne  Co.,  Ltd,        .        ..  ^    i 

Diamond  Fibre  0>..  Ltd 
Diesel    Erection    and    Repairs  > 

Co.,  Ltd 

DIlOQ     b.,  4  Oo °" 

Donovan  4  Oo ■ 

Dorey,  E.  W S'jp.  41 

Dorman  «  Bmlth,  Lid 'U 

Dowses  4  Oavies 

D  P  Battery  Co.,  Lid,  . .  .  Sup.  i 
Drake  4  Oorham  Wbolo8«le,Ld. 

Duno»n  Watson  4  Oo '2 

Dunn,  H.,  4  Son I 

Dyer  4  Young        ■'^ 

Edis-^n  Accumulators,  Ltd,     .. 
B.diBon  8wan  Bieo,  Co.,  Ltd,    ..         '2 
Bjlo.,  WIeotrio  Mlg.  Do.,  Ltd,      Huf ,  r.i 
Electric   and   Ordnance  Acces- 
sories Co.,  Ltd.  -.         ••    ,   ••  °    \ 
Eleotrio  Construolion  Oo.i  Wd.         o 
reieolrlo  Control,  Lid     ..        ..         J 

Electric  Fires,  Ltd '^     j 

Bleo^nc  Dealing  Co 

Bleotrioal  Alloy  Co.  ..  .•  2a 
ffllectrioal  Apparatus  Oo.Wa.  bup.  hd 
Bleotrioal  Couduits,  Lid.         ..  [ 

Bleclrical  Oonlraolcrs' Abboo... 

Bleotrioal  Supplies  Co '" 

Bleotrioal  ntilllieB,  Ltd, 
Bleo.  Wholesalers'  Federaliou 
BieuiroMeoOanical  Brake  Oo., 

Electro-Metala,  Ltd 

Blectr  imoiors,  Ltd f 

Elliott  Bros ■•        " 

Ellison.  George  ..  ..Q8  4Sup.  «.i 
Ellis « Ward,  Ltd.  ■-        32 

1    Elliiion  aivans  4  Jaokspn,  Ltd 

;     Emery  Bros Sup.  42 

Itngineermg  4  Lighting  Bquip- 

ment  .  -         • .  •  *         ,,- 

Engineering  Supplies,  Ltd.  Bup.  01 
tuuitash  luieotriu  Oo.,  uta.  n 

Botorprlse  Mlg.  Co,,  Lid,         Sup.  '^s 

Erinoid,  Ltd 

HtohellB,  Oongdon  4  Mmr       . . 
Bvereil,    Bdgcnmbe     4     Co, 

Ltd ,■•        ■•       ,5} 

Evershed  4  Vignoles,  Ltd.       •  ■        f » 
I    Excelsior  Shade  Mfg.  Co  Sup.  62 

;  Oo.,  Ltd.  Bnp.  14 


Igranlo  Eleotrio  Co.   Ltd 
Improved  Solidite  Co.,  Ltd.    . . 
India-rubber,  Gutta-p^TOh*  and 

TeleKraph  Wnrkn,  O"..  Ltd.  i" 

Ingham   Clark  4  Co.,  R..  Ltd.  Sup.  37 
Ingleby  4  Oo.,  Ltd.         ..  1 

looo  Rubber   4    WaterprooflOR 

Co.,  Ltd.  Bup.  lit 
Ironclad  iwitchgear  Co.,  Ltd...  33 
iBenthal  4  Co.,  Ltd 

Jaokson  Bleosrio  aio»«  Oo, 

Jardin...  J..  Ltd  .         .  '29 

Jeary  Electrical  Co.,  Lid.  S  'p  3« 

Jerkins,  Robert 

Jenkins,  R.  4  Oo.   Ltd.  ..        13 

Johnson  4  PhilUpB,  Ltd. 


Co. 


OompresBlon  Starter  4  Bwltob- 

gear  Oo 

Oonoordla  Elec.  Wire  Co.,  Ltd.  S 
Connolly's  (Blackley).  Ltd.  ..  1*3 
Consolidated    Pneumatic  Tool 

Co.,  Ltd 

Coventry  Repetition  Co., Ltd.  Hup.  12 

Coi-Walkers,  Ltd 

Orabtree,  J.  A„  4  Co.,  Ltd.     ..Bnp.  6 
Oredenda  Ccndolta  Co.,  Ltd.  .. 
Oatsall  Manufacturing  Oo.      Sno.  r,  t 
Orewe,  Allen  4  Oo.          ..         Sup.4i 
OrotI  Qranite,  Brick  4  Ooncrele 

Oo.,  Ltd 

Oromptoo  4  Co.,  Ltd 

Crowther  4  Osborn,  Ltd. 

Orypio  Electrical  Co,,  Lli. ,  1- 

Cryl«lC5,  Ltd 8up.4 

Oiyiialaij  Mlg.  Oo.,  Lid, 


Falk,  Btadelmann 

Faraday  Society 

b'amdouB    ^uwor  and  uenerai  | 

Electrical  Co..  Ltd 

Farrow,  E.  W.,  A  Sons 30 

U'ergUBon,  Pauin  4  oo 

Ferranti,  Ltd 

Firth  4  Russell 

Plather  .S  Co.,  Ltd.         ..  Bup.  40    , 

fi'iemiDg,  Biritby  A  Goodali      ..  1 

Floiiie.  Ltd ••  I 

Foster  Engineering  Oo,.  Lla... 
Foundries,  Ltd.                 -         •• 
Fraser   4  Chalmers  Engineer- 
ing Works  

Faiier  Elleotriokl  and  Manalao- 

turingOo Sup.  51 

Fuller's  United  Bleo.  Wks.    Ld.  1 

Gath  Elec.  Eng.  Co.       ..  Bup.  55 

lieipel,  Wm.,  (X  Oo 

(ieueral  uieu.  >ju.,uld.  ..  Bnp  '20 

Gent  4  Co.,  Ltd '3 

Gillespie  4  BealeB 

Silmso,  F 

SilBon.  D.,  4  Co,,  Lll 

Gladstone.  J.  W 8 

Gledhill-Brook  Time  Recorders, 

Ltd 30 

Glover,  W.  T„  4  Oo„  Ltd. 

<»oold,  L.  W Bop  36 

Grafton  Dynamos,  Ltd 

Grabam,  Allrfd,  «  Oo 46 

Greenbill  &  Sons.  Ltd 3d 

Hall,  J.  P.,  4  Sons 

H»;i,  J    P.,  4  00.,  Ltd.  ..          Sup  66 

Hano4Ingle         46 

Hardy  4  Padmore,  Ltd 

Harris,  A.  E.,  4  Co.         ..  Sup.  :".l 

ttarr.B,  J.  f.  a  G.,  Md lO 

Hart  Acoumulator  Co.,  Ltd     .. 
Hirtnell,  wil8on4Co,,  Ltd    .. 

Harwell,  Ltd ■^' 

basinni  X  nirHilon  (Engineering 

4  Motor  Utilities).  Ltd.  S-p.  42 

Hawkins,  L.  O.,  4  Co 

Hay.  Maryon  4  Co..  Ltd.  3.', 

Heathman,  J.H.,  4  Co.,  Ltd.    Sup.  42 
H»"i"y'8,    W.  T  ,  Tel,   Work» 

bid.  n426 

HeWKtIC  BiBUtrio  oO.,  Ltd.       ..  23 

Hick,  Hargreavei  4  Oo.,  Ltd. . . 

HiggsBroa.  ..        • 

,     Hi(!htf,ti.ite.  Md Sip  44 

I     HinJerlieh,  A Si'l).  86 

Binaioy,  cu.  b.,  4  Bona    ..  13 

Bobdell,  Way  4  Co.,  Lid.        . .        46 

Hoflmann  Mfg.  Co.,  Lid, 

-<ogan  4  Wardrop. .         ..3  4  5up.  18 

Holder  Harriden,  Lid 1 

Holmes,  J.  H.,  4  Oo 

Hooper's  Tslegrapb  and  India- 
I       Unbher  worka.  LM. 

Hotpoint   Elec.  Appliance  Co., 

Ltd 

'     Howden,  •'.,  »  On 

Howell,  W.  J.,  4  Co 

Howella4  0o.        ..        ,.         Bup.  62 
I    Honlalite,  Ltd 32 


n.  H., 


Keniiedv  .S:  Co ^"P'  J.; 

«l.ouueay,  ri..  oj  Suns,  Ltd  Sup.  4.! 

Key  Bnginenrmg  Ou..  L,id  .. 

KlrklWheatleylPrioe  4  Co.  Sup.  21 

LacyHulbcrt  4  Co.  (19211,  Ltd. 

Lake,  f .,  4  Co 

Lanoafihire  Dynamo  and  Motor 

Co.,  Ltd 1° 

Lang  4  Squire,  Ltd 

Lang,  J.,  4  Son • 

Langrish,  E.  A.,  4  Co,    . .  Sup.  43 

Laurence  ticott4  Co.,  Ltd. 
"  Lea  "  Recorder  Co.,  Ltd 
Leach,  8.  G.,  4  Co.,  Ltd. 

Lee,  Albert,  4  00.,  Lid 

Lecpard  liros 

L'Biaotro  Journal 

Lion,  S.  

Lithouie  Insulators,  Ltd,        . .  1 

Liverpool  Eleo.  Cable  Co.,  Ltd 
London  Eleotrio  Firm    ..          Sup.  42 
r.ordon  Flpctrio  Wirn  Co.,  Lid. 

Low,  A.,  4  Sons,  Ltd 

LiOwKe,  J.  T.,  &  ooiib       ..  Sup.  53 

L  P  H   •"leotrioal  Oo 43 

Lvon.  A..  *Co 


MaclntOBD  Cable  Co.,  Ltd, 
Marintyiu,  J.,  4  Co.,  Ltd. 
Maokie,  J.,  4  Sons,  Ltd. 

Mackie,  W.,  4  Co 

MaoLeunan.  John,  4  C. 
Marconi     Wireless     Telrg  aph 

Co.,  Ltd 

Marelli.  E.,  4  Co 

Marryat  4  Place  . 
Marshall  4  Plumtrce,  Ltd. 

Mather  4  Piatt,  Ltd 

Mavor  4  Ooulson- Ltd 

May  ti  Padmore.  Ltd 

McOlure  4  wuuboiU  .. 
McQee,  W.,  4  Son,  Ltd.  b 

MoGeocb,  W.,  4  Oo..  Ltd. 
Medical     Supply     Association, 

Ltd 

Metallic  Elecl.  Eng.  Co.,  Ltd. 
Metropolitan- Vickers  Klectrical 

Co.,  Ltd 


Rendle,  Blanchard  .t  Co 

Rentull,  a  ,  4  Oo,  Ltd 

Rnv-oll".  A..  4  Co.,  ».td. 

Ricbson  4  Co 

Kohlnsou,W.,  4  Oo.       ..  Sup.  li> 

Robinson  4  Hands 

Ross  &  Co.  (Eleotrio),  Ltd.  ..  3'.i 
HoBH  Oourinev  4  Co..  i.,«a  ..  30 
Rotax  Motor  Accessories,  Ltd.  . 

Royce,  Ltd 

Rudkin,  J,B 

Rnston  4  Hornsby,  Lid, 
Ryman,  P.,4  0o 

Sanders,  W. ,4  Co 31 

banaey,  Josepu,  a  Sons,  Ltd.  .. 
SI.   Helens  Cable  and  Rubber 

Co,.  Ltd 

Sax,  Julius,  4  Co.,  Ltd.. .  Sup.  30 
'*aToniaE)ec*fiOftl  Wire  Co.,  La. 

Senile,  A.  4  N ■• 

Scaldis  Works        "" 

dcholey  4  Co,,  Ltii 4 

Shaw,  J.,  Sou  4  Greenhalgh,  Ld. 

Shell  Mex,  Ltd 

Showell  4  Bona,  Ltd.      ..  Sup.  62 

Biomens  Bros.  4  Co.,  Ltd.  ..  21 
Slhimlnite  Insulator  Co.,  Ltd..        '.0 

Simmonds  Bros..  Ltd 

Simplex  Conduits,  L-id...  tup.  45 

Simpson,  Baker  4  Oo 46 

BisBon.  W.,  4  Co..  Ltd 

Bloan  Electrical  Co.,  Ltd.  ..  14 
Small  Power  Dynamo  4  Motor 

Co.,  Ltd Bop.  61 

Smith,  Frederick,  4  Oo.,  Ltd...         7 

Smith,  H.,  4Co 

Smith,  H,  W.,  4  Co.         . .  Sup.  14 

I    smith,  J.  4  W.  B.,  Ltd. 
Solonold  Regulator  Co.  . 


;Co. 


Sup. 42 


.'^up.  9 

Mica 4  Mioanite  Supplies,  Ltd.  Su^.  -3 
Mica  Manufacturing  <  o.,  Ltc  Sup.  44 
Mioanite  4  Insulators  Oo.  Ltd  <6 

Midland  Eleo.  Mfg.  Co.,  Ltd.  Sjp.  16 
Mirrlees,  Biokerton  4  Day       . .  0 

Mirrlees.  WatBon  On.  Ltd 
Modern  Electrical  Supply  Co.  dnp.  14 

Morris,  J.  R 

Uorfion,  A 1 

Morton.  E,,  4  Co,  .  ..  Sup.  44 
MuBseB  4  Mitchell           ..         ..  3 

Moy,  Ernest  F.,  Ltd 1 

Nalder     Bros,    4     TbompBon 

Ltd.  Sup.  &7 

Nettlefold  4  Sons.  Ltd 9 

New    British    Electric    Supply 

Co.  Ltd 

New  Inverted  Incandescent  Gas 

Lamp  (Jo.,  Ltd 

New  ibttiian   Art  Association 

New  Union  Kipctrio  Co.,  Ltd.  Sup.  43 

Northern     'able      and      Wire 

Works,  Ltd Sup.  6 


Park  Royal  Englree  ing  Works, 

Ltd 

Parkinson,  P.  A.,  Ltd 

Parmiter,  Hope  oi  Sugden         Bup 

Parsons,  C.  A.,  A  Co.,  Ltd. 

Pass.  Capper,  4  Son.  Ltd. 

Peacock,  O.,  4  Co.,  Ltd...  Bup 

I'H.'bles  IBruc,  4  ■  n..  Ltd,     .. 

Pelican  Electric,  Ltd 

Phillips,  Bl.,  Ltd Sui 

fh.'lips,  J..4  Co 

Phillips  4  Turner 

Power-BectitietB,  Ltd 

Precision  Screw  Co 

Premier  Accumulator  Co.,  Ltd. 

Premier  Cooler  4  Engineering 
Oo„  Ltd 

Premier  Electric  Heelers,  Ltd. 

Priory  Blecl.  Eng  <lo      .. 

I'ritchelt  4  Gold  and  E.P,8.  Co., 
Ltd 

Pulsometer  Kngineering  Oo.    . . 

Raworth,  J.  B.,  4  Mobb..         Bu; 

RawlplugOo Sn 

Rayner  4  Heald,  Ltd 

Reason  Mfg.  Co.,  Ltd 

Heaven  4  (Jo  ,  Ltd 

Record  Eleo.  Co.,  Ltd 

Reea.R"turbo  Mfg.  Co.,  Ltd.  .. 

Rejax  Ltd 

Relay     Automatio     Telephone 
Oo.,  Ltd 


buubiioru  Bleutno  *ju,%  Ltd.     . .  '.* 

Bperryn  4  Co • 

Bpioor  Broa.,  I  td.  ..  Rup  41 

Spun.  B.  ft  P.  N Sup.  4-2 

Spratt,  O        oup.  4'i 

standard  Insulator  Co.,  Ltd.  .  17 

Statter,  J.  G.,  4  Co.         ..  Sup.  43 

Steel  Tubes  aud  Condi-it  Co.   .. 
Sterling  Telephone  «  elleolric 

Co.   Ltd 

Steiling  Varniah  0" 
Stonebridge  Electrical  Co., Ltd.  Bup.  63 
btuuebaaer,  Ltd.  ..  .         Sup.  46 

Blurtevanl  Eng.  Oo.,  Lid, 

Sugg,  W,,  4  Co,,  Ltd 

Sullivan,  H.  W 

Bun  iuieotrioal  Co.,  Ltd.  ..  IS  4  Sup.  E6 

Buter,  P,- 

Swedish  G  meral  Bleotrio,  Lid. 

Taylor  4  Challeo,  Ltd 

Taylor  4  Fetters,  Ltd 142 

Tees-Bide  Eleotrio  4  Plumhere' 
Stores,  Ltd.        . .  Bup.  42 

T-lnRrapl'  Condenser  Oo..  Ltd.. . 

Telephone  Mfg.  Co.  11020),  Ltd.  aup.  3t 

Tolga,  N.  V bup.60 

Titan  Klectrical  Co. 

Todmaii   Hyall  4  Co.,  Lid.        Sup.  13 

Trabet,  L ''9 

Tnoker,  J.  H.,  4  Oo 

Tudor  Accumulator  Co.,  Ltd. .,         H 

Turner  AspiratorB,  Lid 

Turnock,  Q.  • 

Turner  Bro Sup.  42 

Turner,  S.,  Ltd Sup.  14 

Unbreakable   Pulley  and   Mill- 
gearing  Co.,  Ltd.          ..         ..Sup. - 
Undorleod  Stoker  Co.,  Ltd. 
Underwood,  Ltd.             ..         ■-        41 
I    Union  Cable  Co.,  Ltd 

Vandervelde,  L 

I    Venner  Time  Switches,  Lid.  .  Bnp.  6 
1     Verey  A..  4  Oo.,Ltd 

Verltys,  Ltd Sup.  1 

I    "lotorlB  Dyr«rac  A  Motor  On.  I 

Vict.iria        Klectrical        (Man- 
chester!, Ltd 2S 

Vincent  BWitohgear  Mfe.  Oo.  .. 

Vuloan  Electric  and    Mechani- 
cal Co.,  Ltd 

Wallwork,  H.,  4  Oo.,  Ltd. 
Walsall  Bleotrioal  Co.,  Ltd.     ..         * 
Walters,  Austin.  4  Son  ..        ..        4i 
Wandsworth  Bleo.  Mfg.  Co.    Bup.  13 
Ward  4  QoldBtone  . .        . .  Bap.  8 

WatliflOo.  

Watsbnms,  Ltd 

Watt  Motors.  Ltd.  ..         ..        19 

Weidmann  Co.,  Ltd 

\V  eleo  Patents        '» 

Wells,  A,  0„  4  Oo 9 

Wella  Electrical  Co 

Western  Eleotrio  Oo.,  Ltd,       . .  1 
Weatminster  Eng.  Co.,  Ltd.      Bup.  54 
WeBlminater  Too)  4  Bleo.  Oo... 
'Weston  Eleo.  Inst.  Co.,  Ltd.    .. 
WhesBoe  Foundry  4  Engineer- 
ing Oo.,  Ltd 

Whipp  4  Bourne,  Ltd 38 

White  Bleo.  Inatrnmenl  Oo,    . .         1 

White,  J.  0 Sup.  18 

White.  Jacoby  4  Oo.      ..         Bup.  61 

Whitehouse,  W.,  4  Co 

Wiggin,  .1.,  4  0o.    Ltd...        .  86 

WigglDB,  P..  4  Bona        ..         Bup,  36 
Wigglesworth,  P,,  4  Co.,  Ltd.. 
Wilesmlth,  J.,  4  Oo,       . .  Sup.  42 

WlUya  Overland  Crosaley,  Ltd.  Bup.  63 
Wllliama,  Pell  4  Baring..        .. 

WllBon,  L,  B »» 

Wortbington-Simpaon,  Ltd.    .. 

Wolf,  8„  4  Co.,  Ltd 5 

Wright  4  Son                  . .        .  •       «» 
Wright  Motors,  Ltd ' 


"Z"  Eleotrio  Lamp  4  Boppllea 

Oo..  Ltd.  .. 
Zenllh  Manulaoiurlng  Co. 
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ILLUMINATING  GLASSWARE  on  the  MARKET. 

"DORIC"     BOWL. 


SPECIAL    OFFER 

AT  REDUCED  PRICES: 
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Accessories. 

Acme  Production  Co. 

Batteries,  Ltd. 

B,  B.  Oo.  (of  [iondon  *nd  Binning 

ham),  Ltd. 
Brook.  Hirai  ,v  Co.,  Ltd. 
Orabtree,  J.  A.,  A  Oo.,  Lid. 
Edison  Swan  Gleolrio  Co.,  Lid. 
Klco  Elec.  MIg.  Co.,  Ltd. 
Dacier,  Ltd. 

Falk,  Stadelmann  A  Co.,  Ltd, 
Galh  Electrical  Engineering  Co, 
General  Electric  Co.,  Ltd, 
Kennedy,  H.,  4  Son,  Ltd, 
Lee,  A„  &  Co.,  Ltd. 
Morton,  A. 

Park  Royal  Engineering  Works,  Ltd, 
Rawlplag  Co. 
Ryman,  Frederick,  &  Co, 
Bax,  Jnliug,  &  Co.,  Ltd. 
Shaw,  J.,  Son  4  Greenhalgh,  Ltd, 
Simplex  Conduits,  Ltd. 
Spratt,  Claude, 
tfnderfeed  Stoker  Co.,  Ltd. 
Underwood  (Manchester),  Ltd 

Accumulators. 

Barnard,  J.  W. 
City  Accumulator  Co, 
Edison  Aocumalators,  Ltd 
Edison  Swan  Electric  Co.,  Ltd. 

Air  Compressors. 

British  Thomion-Hoaston  Co.,  Ltd, 
Oonsoltdated    Pneamatlo   Tool   Oo,i 

Lid, 
BeiTell  t  Oo„  Lid, 

Air  Filters. 

Olewonh,  Wheal  4  Co.,  Ltd, 
Premier  Cooler  4  EngineerinK  Oo,iLd, 

Alteraators. 

British  Thomson-Houston  Oo,,  Ltd, 
Crompton  4  Co.,  Ltd. 
General  Electric  Co..  Ltd. 
Lancashire  Dynamo  a  Motor  Co.,  Ltd. 
Peebles  (Brace)  Co.,  Lid, 

Alamlnlam. 

Britleb  Alaminium  Co.,  Ltd, 

Arc  Lamp  Conpling,  Winches,  &c. 

London  Electric  Firm, 

Armature  Repairs. 

Diesel  Erection  4  Repairs,  Ltd. 
Dunn,  B.,  4  Son, 
Wallers,  Austin,  4  Son, 

Armatures,  &c..  Rewound. 

White,  Jaooby  4  Go. 

Auctioneers  and  Valuers 
(Mechanical). 

Kirk  (Wheatiey),  Prioe  4  Oo, 
Lalie,  P.,  4  Co. 

Aatomatio  Liquid  Scale  and 
Indicator. 

ATBry,  W.  4  T„  Ltd, 

Ball  Bearings. 

HofTmann  Mfg.  Co.,  Ltd. 

Batteries  (Primary), 

Edison  Swan  Electric  Co.,  Ltd. 
General  Bleolrlo  Co.,  Ltd. 
Indla-Rnbber,a,-P.,  4  T.W.  Co.,  Lid, 

Batteries  (Storage). 

Chloride  Electrical  Storage  Co.,  Ltd, 
D.  P.  Battery  Co.,  Ltd. 
Edison  Swan  Electric  Co.,  Ltd. 
Pullers  United  Electric  Works,  Ltd. 
Hart  Accumulator  Co.,  Ltd. 
Premier  Accumulator  Co.,  Ltd. 
Pritcbell  4  Gold  and  E.P.S.  Co.,  Ltd. 
Tudor  Aooumulator  Co.,  Ltd, 

BeUs. 

Edison  Swan  Electric  Co  ,  Ltd. 
General  Electric  Co.,  Lid. 
Oeni  4  Co.,  Ltd. 
Rose  A  Co.  (Electric)   Ltd. 
Sax,  J.  4  Co.,  Ltd. 

Belting. 

Denoallne  Co.,  Ltd. 

Indla-Rubber,  G.-P.,  4  T.W.  Co.,  Ltd, 

Jkrdioe,  J.,  Ltd. 

Bitumen, 

Berry,  Wiggins  4  Co. 
Shell'Moi.,  Ltd. 

Blowers  (Portable  Electric). 

Oonsolldaled    Pneomalio   Tool    Co., 

Ltd. 
Lacy-Hulbert  4  Co.  I19-21),  Ltd. 
Hobolej  4  Oo.,  Lmi. 

Books. 

L'BlaciTO  Jnamal. 
Span,  E.  4  F.  N. 
Rcnlcll,  B.,  4  Co.,  Lt.i. 

Boosters. 

Chloride  Electrical  Storage  Co.,  Ltd. 

Braiding  Machines. 

Uaokle,  J.,  4  Sons,  Ltd. 


Cabinet  Work, 

Brown  4  Co, 
Bond,  V.  0.,4  Bons. 
Peacock,  C  4  Co.,  Ltd. 
Smith,  H.,  4  Co. 

Cable  Connectors. 

Haslam  4  Strellon  (Engineering  and 

Momr  ntilitiee),  Ltd. 
Hinderlioh,  A. 

Cables. 

Bee  Wire  covered). 

Carbons. 

Electrical  Supplies  Co. 
General  Electric  Co.,  Lid, 
Langrish,  E.  A.,  4  Co. 
McQeooh,  W.,  4  Co,,  Ltd. 
Morris,  J.  K. 
Wells  Electrical  Co. 

Casing  and  Capping. 

Edison  Swan  Electric  Co.,  Ltd. 

Elco  Elec.  Mfg.  Co.,  Ijtd. 

Harris,  J.  F.  4  G. 

Haslam  &  Stretton  (Engineering  and 

Motor  Dtilities),  Ltd. 
'    Phillips,  E.,  Ltd. 
Tee-side     Electric     and     Plnmberi 

Stores,  Ltd, 
WUesmlth,  J    &  Oo. 

Castings, 

Foondrles,  Ltd. 
London  Eleotrlo  Firm. 

Circuit  Breakers  (Automatic). 

Bertram  Thomas. 

British  Thomson-Houston  Oo.,  Ltd, 

Edison  Swan  Electric  Co.,  Ltd. 

Ellison,  George. 

General  Electric  Co,,  Ltd. 

ReyroUe,  A.,  4  Co.,  Lid. 

Statter,  J.  Q.,  4  Go. 

Verilys  Ltd. 

Clocks  (Electric). 

Gent  4  Co.,  Lid. 

Gledhill-Brook  Time  Recorders,  Ltd. 

Commutator  Grinders. 

Commutator  Grinding  Block  Co. 
Phillips.  .7.,  4  Oo. 
Watliff  Co. 

Condensing  Apparatus. 

Cole,  Marcbent  4  Morley,  Lid, 
Mirrlees  Watson  Co.,  Ltd, 

Conductors  (Aluminium). 

British  Aluminium  Co.,  Lid. 

Conduits. 

Edison  Swan  Electric  Co.,  Ltd. 
Elco  Elec.  Mfg.  Co.  Ltd. 
Electrical  Conduits,  Ltd, 
General  Electric  Co.,  Ltd. 
Key  Enpineerlnir  Co.,  Ltd. 
Nettletold  4  Sons,  Ltd. 
Simmonds  Bros.,  Ltd. 
RlmrlAX  Oondoits.  Ltd. 
Steel  Tubes  and  Conduits  Co.,  Ltd. 
Vulcan  Elec.  and  Meoh.  Co.,  Ltd. 
Welco  Patents. 

Controllers. 

Bertram  Thomas. 

British  Tbomson-Honslon  Oo.,  Lid. 
Electric  Control,  Ltd. 
Electro-Mechanical  Brake  Do..  Ltd. 

Etcliells,  Cungdon  &  Muir,  Ltd. 
General  Electric  Co.,  Ltd. 
Metrcpolitan-Vickers  Eleol,  Oo,,  Ltd, 
Beyrolle,  A.,  4  Oo,,  Ltd 


neyruijo,  tx,, 
Veritys  Ltd 

Converters  (Motor), 

Lang  4  Squire,  Ltd. 
Peebles  (Bmoe)  4  Oo.,  Lid, 


Dynamos. 

British  Tbomson-Honslon  Oo„  Lid, 

Canning  4  Co.,  Ltd, 

Crompton  4  Oo,,  Ltd. 

Crypto  Electrical  Co.,  Ltd, 

Catting  Bros.,  Ijtd, 

Edison  Swan  Electric  Co.,  Ltd, 

Electric  Construotion  Co.,  Lid. 

Electromotors,  Ltd, 

General  Electric  Co..  Ltd. 

Grafton  Dynamos,  Ltd, 

Hall,  J.  P.,  4  Co.,  Ltd. 

Hartnell,  Wilson  &  Co.,  Ltd, 

Lancashire  Dynamo  4  Motor  Oo„  Ltd. 

MoOlure  4  WhitBeld. 

Metropolitan  Vickers  Elec,  Co.,  Ltd. 

Peebles  (Bruce)  &  Co.,  Ltd,  i 

Rees  Roturbo  Mfg.  Co. 

Small  Power  Dynamo  4  Motor  Co. 

Swedish  General  Electric  Co.,  Ltd, 

Todman,  Ryall  4  Co.,  Ltd, 

Veritys  Ltd. 

Earthing  Clips. 

Hann  4  Ingle. 
Ryman.  F.  4  Oo, 
Turnook,  G, 

Ebonite. 

American  Hard  Rubber  Oo.  (Britain), 

Ltd, 
Barrett  4  Elers,  Ltd, 
British  Ebonite  Co.,  Ltd. 
Burge,  Warren  4  Ridgley,  Ltd, 
Oreenhill  4  Sons,  Ltd, 
India-Rubber,  Q,  P.  4  T.  W.  Co.,  Lid, 

Electric  Heating. 

Oarron  Company, 

Edison  Swan  Electrl    Co,,  Ltd, 

Electric  Hoists. 

Robinson,  W.,  4  Co. 

Electric  PortabU  Tools. 

Oonsolidated    Pneumatic    Tool    Oo,, 

I'**.  .    „ 

Westminster  Tool  4  Eleotrlo  Oo, 
White,  Jaooby  4  Oo. 

Electric  Washing  Machines. 

Blue  Bird  and  Simplex  filec,  Co. 
Duncan  Watson  4  Oo. 

Electric  Welding  Machines. 

Daysohms,  Ltd, 

"M,P."  ElectricWclding  Machine  Co. 
Westminster  Eng.  Co.,  Ltd, 

Electrical  Accessories. 

Edison  Swan  Electric  Co.,  Ltd. 
McQeooh,  W.,  4  Co.,  Lid, 

Electrical  Soldering  Irons. 

Browning's  Bleolrlo  Works. 

Electricity  Meters. 

Allen  West  4  Oo, 
Bastian  Meter  Oo.,  Lid. 
Bertram  Thomas 
Chamberlain  4  Hookham,  Lid. 
Edison  Swan  Electric  Co.,  Ltd. 
Electrical  Apparatus  Oo,,  Lid, 
FerrantI,  Ltd, 
General  Eleotrio  Co,,  Lid, 

Engineers  and  Contractors 
(Electrical). 

British  Thomson-Houston  Oo,,  Ltd. 

Clarke,  Chapman  4  Oo.,  Lid, 

Electromotors,  Ltd, 

English  Electric  Co,,  Ltd, 

General  Electric  Co,,  Ltd. 

India-Rubber,  G.-P,  4  T.  W,  Co.,  Ltd, 

Johnson  4  Phillips,  Ltd, 

Moy,  B,  F,.  Ltd. 

Peebles  (Bmoe)  4  Co.,  Ltd. 

Simpson,  Baker  4  Co, 

Verey,  A.,  4  Co.,  Ltd. 

Veritas,  Ltd. 

Western  Bleolrlo  Oo. 


Fibre. 


Conveyers. 

Eraser     4     Chalmers     Engineering 

Works. 
Johnson,  C.  H.,  &  Sons,  Ltd. 

Cooling  Towers, 

Worlhlngton-Slmpson,  Ltd, 

I  Couplings. 

Electro-Metals,  Ltd, 
Jardine,  J.,  Ltd. 

Current  LImlters. 

I    Chamberlain  4  Hookham,  Ltd. 
Edison  Swan  Electric  Co,,  Ltd, 
Electrical  Utilities,  Ltd. 
Venner  Time  Bwltches,  Ltd. 

Dimmers 

CurtU  Manufacturing  Co, 

Drilling  Machines. 

Dixon   L.,  &  Co, 

Dynamo  Brushes. 

British  Thomson-Hoaslon  Co.,  Ltd, 
Veritys  Ltd, 

Dynamo  Repairs. 

Bertram  T^omaa. 
Walters,  Austin,  4  Bon, 
While,  Jaooby  A  Co.,  Ltd. 


Engines  (Gas). 

Bindley,  B,  8.,  4  Sons, 

Engines  (Oil). 

Hick,  Hargreaves  4  Co.,  Ltd, 
Mirrlees,  Rickerton  4  Day, 
Ruston  4  Hornsby,  Ltd. 


Engines  (Oil  and  Gas). 

Consolidated  Pnenmatio  Tool  Oo.,  Ld, 

Engines  (Steam). 

Atlas  Co.,  Ltd.  Copenhagen, 
Browett,  Lindley  4  Co,,  Ltd. 
Reavell  4  Co,,  Ltd, 
Blsson,  W„  4  Oo„  Ltd. 

Exhibitions. 

Britisli  Industries  Fair. 

Fans. 

Aland  Jl  Co. 
Davidson  4  Co.,  Ltd, 
Edison  Hwan  Eleotrlo  Co.,  Ltd, 
General  Electric  Co.,  Ltd. 
Hogan  4  Wardrop, 
Leacb,  8.  G.,  4  Oo.,  Lid, 
Marelll,  E,,  4  Co. 
I    Sturtevant  Engineering  Co.,  Ltd. 
Veritys  Ltd, 

Feedwater  Treatment. 

I    Dearborn  Ohemloal  Oo. 


Austin  *  Hayes, 
Diamond  Fibre  Co,,  Lid, 
Mosses  4  Mitchell, 

Fittings  (Electric  Light). 

Belco,  Ltd. 

Benjamin  Electric,  Ltd. 

British  Thomson-Houston  Co.,  Lid, 

Cable  Aocessoriee  Co.,  Ltd. 

Dorman  4  Smith,  Ltd. 

Drake  4  Gorh«m  Wholesale,  Ltd 

Edison  Swan  Electric  Co.,  Ltd. 

Engineering  and  Lighting  Equipment 

Co.,  Ltd, 
Erinold,  Ltd, 
Excelsior  Shade  Mfg.  Co. 
General  Electric  Co.,  Ltd. 
Jeary  Electrical  Co.,  Ltd, 
Lee,  A,,  4  Co,,  Ltd, 

Metallic  Elec,  Eng,  Co,,  Ltd. 

New  inverted    incandescent   Gas 
Lamp  Co.,  Ltd, 

New  Italian  Art  Assn,  Ltd. 

Osier 

Priory  Electrical  Engineering  Oo, 

Richson  &  Co. 

Scaife,  A.  &  N. 

Simplex  Condnits,  Ltd. 

flmith,  J.  A  W.  B.,  4  0o, 

Telga,  N.  V, 

Trabet,  L, 

Tucker,  J.  H.  4  Co,,  Ltd. 

Dnderwood  (Manchester).  Lid. 

Wandsworth  Elec.  Mfg.  Co.,  Ltd. 

Wbltebouie,  W„  &  Oo„  Ltd. 

Fittings  (Fancy). 

Edison  Bwan  Bleolrlo  Oo.,  Ltd. 

Forglngs. 

Bleouo-Meohanloal  Brake  Oo.,  LlA, 
Jenkins,  R. 

Friction  Clutches. 

WIgglesworth,  F.,  4  Oo.,  Lid, 

Fuse  Boards. 

Edilon  Bwan  Eleotrio  Co.,  Lid. 
Midland  Eleotrio  MIg,  Oo.,  Ltd. 
Verllyi,  Lid, 

Fuse  Boxes. 

Edison  Swan  Electric  Co.,  Ltd, 
Henley's.  W.  T.,  Telegraph    Wotkl 

Co.,  Ltd 
Midland  Eleotrio  MIg.  Oo.,  Lid. 
Moy,  B,  F.,  Ltd, 
Parmiler,  Hope  4  Bngden. 

Fuses. 

Donovan  4  Co, 

Edison  Swan  Electric  Co-,  Lud, 

Foster  Engineering  Co.,  Lid. 

MoGeoch,  W.,  4  Co.,  Ltd, 

Midland  Electric  MIg,  Co,,  Lid, 

Moy,  E,  F„  Ltd, 

Reyrolle,  A,,  4  Co.,  Ltd, 

Generators. 

British  Thomson-Houston  Oo„  Lid, 
General  Electric  Co,,  Ltd. 
Swedish  General  Eleotrlo  Oo.,  Lid, 

Glass. 

Edison  Bwan  Electric  Oo„  Lid, 
General  Eleotrio  Oo.,  Ltd, 
Lee,  A,,  4  Oo,,  Lid, 

Beating  &  Cooking  Apparatus. 

Arora  Co,,  The 

Automatic  Telephone  Mfg.  Co.,  Ltd, 

Benbam  4  Bons,  Ltd, 

Bertram  Thomas. 

British  Electric  Transformer  Oo.,  Lid. 

Oarron  Company. 

Cressall  Manufacturing  Oo. 

Downes  4  Davies. 

Edison  Hwan  Electric  Co,,  Lid, 

Elco  Eieo.  Mfg.  Co,    Ltd, 

Electric  Fires,  Ltd. 

Eleotrio  Heating  Co. 

Eleotrioal  Supplies  Oo. 

Electrical  Utilities.  Ltd. 

General  Electric  Co.,  Lid.. 

Hawkins,  L.  G.,  4  Co. 

Jackson  Electric  Stove  Oo, 

Low,  A.,  4  Sons,  Ltd 

May  4  I^admore,  Ltd 

Melrupolitan-Vlokers  Blaol.  Do.,  Lid, 

Premier  Electric  Heaters,  Ltd. 

Simplex  Uouduita,  Ltd. 

Sullivan,  H.  W. 


I 


India  Rubber. 

India-Rubber,  G.-P.,  4  T,  W.  Co.,  Lid. 

Instruments  (Measuring). 

British  Thomson-Houston  Co.,  Lid, 

Cambridge  4  Paul  InstmmenI  Co.,  Ld, 

Edison  Swan  Electric  Co.,  Lid, 

Elliott  Bros. 

Everett,  Edgoombe  4  Co,,  Lid, 

Bvershed  4  Vlgnoles,  Lid, 

FerrantI,  Ltd, 

General  Electric  Co.,  Ltd, 

India-Rubber,  G,-P,  4  T.  W.  Oo.,  Lid, 

Johnson  4  Phillips,  Lid, 

Moy,  E.  F„  Ltd, 

Nalder  Bros.  4  Thompson,  Lid, 

Record  Electrical  Co,,  Ltd, 

Walsall  Electrical  Oo„  Ltd, 

Weston  Electrical  Instrument  Co, ,  Ld, 

White  Electrical  Inslrumenl  Oo. 

Insulating  Beads. 

Holder. Harridan,  Lid. 
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Qlarke,  Qhapman  &  Qo. 


GENERAL     AND     ELECTRICAL     ENGINEERS 
AND      BOILERMAKERS. 


LIMITED- 

N»t.  1070  and  1078  Central 
PO.  137 


Victoria  Works,  GATESHEAD. 


MANUFACTURERS 
OF    THE 


WOODESON 

(PATENT) 

WATER-TUBE  BOILER. 

THE     CLAIMS    OP    THIS     BOILER     HAVE     BEEN     FIRMLY     ESTABLISHED 
AND    RECOQNISED    BY    BOILER    POWER     USERS. 


THE 


4DV4NT4GES 


CLAIMED    ARE:— 


ALL  heating  tubes  perfectly  straight. 

NO  joints  exposed  to  heat  of  ttirnace  gases. 

ALL  parts  Of  boiler  free  to  exoand. 

ALL  heating  tubes  same  length. 

EASY  removal  and  replacing  of  tubes. 

MAXIMUM  steam  release  area. 

MINIMUM  deposit  in  tubes. 

FREE  access  to  all  parts. 

HIGHEST  efficiency. 

UON^OON^      office:  : 

SO,     Fencliu]:>cH     Sti?eet,  CO. 

Teleer.  Address  :     "  Cjclops,"  Fen,  London. 


WoODESOff   (PatKNT) 

Water-Tube  Boileb 

f[tted  with 
Patent  Superheater 

AND 

Underfeed  Type  of 
Btokeb. 


SEND   FOR    CATALOGUE. 


ENQUIRIES   SOLICITED. 


IT  IS  NOT  SUFFICIENT 

To  specify  "Unbreakable"  or  "Un- 
breakable Stamped  Resistances." 

You  should  specify  "Unbreakable 
Jointless  Grid  Resistances." 

You  will  then  obtain  the  E.M.B.  Re- 
sistance, in  which  each  tier  of 
grids  is  in  one  length  of  drawn 
metal,  and  which  is 

GUARANTEED  UNCONDITIONALLY 
FOR  FIVE  YEARS. 

Sole  Makers : 

The  Electro-Mechanical  Brake 

West  Bromwich,  England.         Co.,  Ltd., 

EstablUbed  1908. 

'Phone  :  2al  it  'JM  W.B.  TeleKianis  :  Brakes  ;  \V,B. 


London  - 
Scotland  • 
N.E.  Coast- 

Vorkshlrc  - 
Lanes,  and 
Cheshire 


-  Donald  H.  Scotl.  10.  Arthur  Street.  EX.i. 

-  J.  McGreiior  St  Co..  74.  York  St.  Glasitow. 

-  F.  H.  Moriey.  Star  Bl£$..  Norlhumhcrland 

St..  Ncwcastle-on-Tyne. 

-  R.  Haste  Carr,  Crown  Point  Road.  Leeds. 
L.  Backhouse.  Trevelyan  Buildings. 

Corpcrttloo  Street,  Manchester. 


H.G.  COPPER  WIRES. 


L.P.S.    ENAMELLED    COPPER    WIRE  ia 

mechanically  the  strongest  and  toughest  insulation 
extant.     It  is  very  flexible  and  uniform,  and  will 
stand  a  very  high  temperature. 
Each  reel  is  warranted  to  give  an  unbroiien  run, 
free  from  any  joints  whatever. 

THERE  IS  NO   OTHER   ENAMELLED   WIRE    SO   RELIABLE. 


"COnONITE"  &  "SILKENITE" 

are  Single  or  Doable  Cotton  and  Silk  covered 
Enamelled  Copper  Wires.  These  wires  ensure 
maximum  dielectric  strength  and  minimum  winding 
space  and  are  in  every  way  superior  to  Double 
Cotton  and  Silk  covered  Wires. 

SILK  AND  COTTON  COVERED  COPPER  AND 

RESISTANCE  WIRES. 

FLEXIBLES.  TELEPHONE  CORDS. 

IGNITION  AND  OTHER  CABLES. 

Armoured   and   unarmoured. 


THE  L.P.S.  ELECTRICAL  CO., 

L.P.S.  Works,  Avenue  Rd.,  ACTON,  LONDON,  W.  3. 

Ttltptione  :—Ci>iiwwk  1)20  (2  llntt).       Ttlegrtrnt :—"  Engintyor Act,  London.' 
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Insolatlng  Material, 

Beldam  Tyre  Oo.  (19»),  L.,i 
Dsoier.  Ltd.  r-»     r  .^ 

CrvBtalate  Manufactv.nai:  Co.,  L,ta. 
Electric  4  Ordnanco  Aoceesorlea  Co., 

PlemlDR,  Blrkby  A  Goodall,  ItM. 

General  Electno  0 1..  Ltd. 

OladBtone.  J.  W.,  Lid. 

Highlenelle.  I'td. 

Hobdell.  w,v  *  Co.  I.M. 

Tmrroved  So)iclite  Co.,  Litd. 

ISiL  Rubber.  0..P..  4  T.W .  Oa,  Lid. 

loco  Rubber  4  WaierorooBng  Oo. 

WtholltP  InsnlatorB,  Lid. 

L.P.8.  Electrical  Co. 

MacLeUan,  John,  4  Oo. 

Mica  Mn-^nfactorinf  Co. 

Mica  Slid  Micanilc  Supplies,  Ltd. 

Mlcanit"  «nd  InaulalorB  Co.,  Lid. 

Pelican  Electric.  Ltd. 

Siemens  BroB.  4  Co.,  Lid. 

Bpicer  Bros.,  Ltd. 

Pllnnlnlte  Insulator  Co..  <^*a, 

Standard  Insulator  Co.,  Ltd. 

Sugg,  W.,  &  Co.,  Ltd. 

Taylor  4  Fetters.  Lid. 

Weldmann,  D.,  Lid, 

Ironclad  Switcbgear. 

British  ThomBon-Honslon  Co.,  Lid, 
Cleveland  Metal  Co.,  Ltd. 
Edison  Swan  Electric  Co.,  Ltd. 
Enterprise  Manufacturing  Co.,  Ltd. 
General  Electric  Co..  Ltd. 
Ironclad  Sreitchgear  Co.,  Ltd. 
Midland  Electric  Manatactanng  uo. 
Revrolle.  A.,  4  Co.,  Ltd. 
Sanders,  W..  4  Co. 
Vlncenl  8«itchgear  MIg.  Oo. 

ladders. 

Bealhman,  J   H.,  4  Co. 

Lamp  Holders. 

EdlB'n  Pwan  Electric  Cn.,  Lid. 
General  Electric  Co.,  Ltd. 
Lee.  A..  4  Co.,  Ltd. 
Western  Electric  Co.,  Ltd. 

Lampi  (Arc). 

General  Electric  Co.,  Ltd. 

Lnntps  (Carbon  and  M.P.). 

Bntish  i:i£Ctric  Lamps,  Ltd. 
BriDsb  Tbomson-Mouaton  Co..  lis. 
B  T.T.  Bleclilo  Lamp  4  AoceBsonei 

Or. 

Charlesworih,  Peebles  4  Co. 

Cryaeloo.  Lia. 

Daw=on,  E.,  \  Co. 

Drake  A  Gnrham  Wholesale.  lild. 

Edisrn  Pwan  Electric  Co.,  Ltd. 

n  „T  prnl  El^trio  Co.,  Ltd. 

Hantalite,  Ltd. 

Metropol'On.Vickers  Fl<-0.  Oc  r*i. 

Mod,  rn  plectiical  Supply  Co.,  Ltd. 
01,  TT,  FUotrie.l  Co.    i  'n. 
Stoncbridge  Electrical  Co.,  Ltd 
"  Z"  Elecirto  Lamp  4  Bupi-lltB  Co 
Ltd. 

Lamps  (Portable). 

While,  J.  C. 
Wllauu.  L.  E. 

Latbei. 

Charchlll,  0.,  4  Co.,  LM. 

Lead  Smelters. 

FaBB.  C,  4  Bon. 

Lighting  Seti. 

Alamo  Electric,  Lid. 

Alden  En^ne  Co.,  Lid. 

Barlow  Bros. 

Capel  4  Co. 

City  Electrical  Oo. 

Edison  Swan  Electric  Co.,  Ltd. 

General  Electric  Co.,  Ltd. 

r.ynn,  A.  *  Co.; 

Uejat,  Ltd. 

I'..ndli.  Blaneliard  4  Co. 

htadebaker.  Ltd. 

Turner.  S.,  Ltd. 

Willys  CTerland  Oroialey,  Ltd. 

Machine  Tools, 

Taylor  4  Challe   ,  Lid. 


Motor  Starters.— ^ii«. 

Electrical  Apparatus  Co.,  Lid.  ; 

Bleclro-Mechanical  Brake  Oo.,  Ltd.     i 

BUlBon,  Georga.  { 

Blllsicn,  Evaas  4  Jackton,  Lid. 

Geipel,  Wm.,  4  Co. 

General  Electric  Co.,  Ltd.  i 

Igranic  Electric  Co.,  Lid. 

Moy,  B.  F.,  Ltd. 

BeyroUe,  A.,  4  Co.,  Lid, 

Solenoid  Regolalor  Co, 

Verllys  Ltd. 

Motors. 

Aland  4  Oo. 

B.K.B.  Bleclrto  Motors,  Lid. 

Boolhroyd,  H.  T.,  Lid. 

British  Electric  Plant  Oo.,  Lid. 

British  Thomson-Hoaston  Oo.,  Lid. 

Brittaln's  Electric  Motor  Oo. 

Broadbent,  T.  W.,  Lid, 

Brook,  B.,  Ltd. 

Oenlnry  Bleolric  Oo. 

Oharton,  T.  Harding.  4  Co.,  bid. 

Orompton  4  Co.,  Ltd. 

Crypto  Electrical  Co.,  Lid. 

Ontting  Bros.,  Ltd. 

Edison  Swan  Electric  Co.,  Lid, 

r^leolromotors,  Ltd. 

Ellis  &  Ward,  Ltd. 

PIrth  4  RuBsell. 

Flather  A  Co. 

Puller's  Electrical  and  Mfg.  Oo. 

General  Electric  Co.,  Lid. 

Hall,  J.  P.,  4  Co.,  Lid. 

Rlggs  Bros. 
Howell  4  Co. 

Inglebv  4  Co.,  Ltd. 

I  .ancashire  Dynamo 4  Motor  Co.,  Ltd. 

Laurence,  Scott  4  Co.,  Ltd. 

Maokie,  W.,  4  Co. 

McClure  4  Whitfield. 

McOee,  W.,  4  Son,  Ltd. 

Mather  4  Piatt. 

MaTOr  4  Conlson,  Ltd. 

Melropolitan-Vickers  K.l,-o.  Co.,  Ltd. 

New  British  Electric  Supply  Co.,  Ltd, 

Hew  Union  Blecirlo  Oo.,  Lid 

Parkinson,  P.  A.,  Lid. 

Peebles  (Brnoe)  4  Oo.,  Lid 

o.vtier  *  Heald 

Rotas  (Motor  Accessories)  Ltd. 

Rovce,  Ltd. 

dii„plex  Oondoils,  Lid. 

Small  Power  Dynamo  *  Motor  Oo, 
Ltd. 

SQnEleolrlol  Oo..  Lid 

"wedlsh  Genera'  miecirlo  Co.,  Lid. 
I        Titan  Electrical  Co. 

Veritys  Ltd. 

Victoria  Dynamo  4  Motor  Oo. 

Watt  Motors,  Ltd. 
Wright  Motors,  Ltd. 

Motor  Repairs. 

Brownings  Blecirlo  Co. 
Orewe,  Allen  4  Oo. 
■     I    Raynor  4  Heald. 

Walters,  Austin   4  Bon 
WestmlnBter  Tool  4  Blecirlo  Oo. 
White.  Jacoby  4  Co.,  Ltd. 

Oil  Cans  anil  Filters. 
WellB,  A.  0.,  4  Co. 

Patent  Agents. 
Goold,  L, 

Ttaworlh   3-  «)..  4  Mf^ai. 
Skerett,  H.  N.  &  W.  8. 

PlUars. 

Hardy  4  Padmore,  Ltd. 

Plnmmer  Blocks. 

Jardlne,  J..  Ltd. 

Porcelain,  China,  &c. 

Maoinlyre,  J.,  4  Oo..  Ltd. 

I  Power  Presses. 

I    BliSB,  B.  W.,0o. 

Power  Units. 

Wallwetk,  H.,  4  Oo.,  Lid. 

Palle;s. 

Jardine,  J..  Ltd. 

Unbreakable    Pulley    &    MlUgearing 
Co.,  Ltd. 


Rewinds,  &o, 

Armalore  Repair  Oo, 
Dyer  4  Vonng. 
Emery  Bros. 
Scaldis  Works. 

Rheostats. 

Bertram  Thomas, 

Brllish  Thomson-HooBlon  Oo.,  Ltd. 

OreBsall  Mannfaotnrlng  Oo. 

Blaotro.Uechanlcal  Brake  Co.,  Ltd, 

Igranic  Electric  Co.,  Lid, 

Isenlhal  4  Co,,  Ltd. 

Moy,  B.  F.,  Ltd. 

Walters,  AnBtin,  4  Son, 

Zenith  Manafaotaring  Oo, 


Scale  RemoTer. 

Oilman,  F, 

Scrap  Metal  Bayers. 

Bayers  of  Sorap  Metal,  Ltd, 


Magnets  (Lifting). 

'■M.P."  l-.lc.tricWeldingMacliincCo. 

Magnets  (Permanent). 

Graham.  A.,  4  Co. 

Mica. 

Mica  and  MIcaaite  Bopplles,  Ltd. 
Mica  ManufactorinltCo.,  Ltd. 
Mlcanlte  and  Innulalori  Co,,  Ltd. 
Taylor  4  P' Iters,  Ltd. 
Vandcrrold'i,  L. 
Wiggins.  F..  4  Bona. 

Motor  Starters  and  Controllers. 

Bertram  Taenia* 
Bray,  Markharo  4  RcisB,  Ltd. 
Hritiah  1  ^el^"'ll  •■  ooBiori '  >• ..  •■« 
Comprejsion  Starter  and  Switcbgear 
Co.,  Ltd. 


Pumps. 

Famdon'e  Power  4  General  Bleolrl- 

oal  Co.,  Ltd. 
.lall,  J.  P.,  4  Sons. 
Puiaomeiet  Bngineerlog  Oo. 
WorlblngloD-SlmpBon,  Lid, 

Recording  Machines. 

Oox-Walkers,  Ltd. 
Genl  4  Co.,  Ltd. 

Rectifiers. 

Bewllllo  Bleolric  Oo.,  Lid. 
Power  RectlBera. 

Kesistance  Units. 

;     llindelli,  li,  A. 

Resistance  Wire. 

Bleolrlcal  Alloy  Oo. 
Wligin,  B.,  4  Oo.,  Ltd. 


Screws  and  Terminals. 

Anglo-Swiss  Screw  Oo.,  Ltd. 
Armstrong,  Stevens  4  Son,  Ltd, 
Coventry  Repetition  Co.,  Ltd. 
Oilson,  D.,  4  Co.,  Ltd.  ; 

L.P.S.  Electrical  Oo.  i 

Lion,  S.  1 

Moy,  B.  P.,  Ltd.  j 

PreoiBion  Borew  Oo. 
Robs,  Oourtney  4  Oo.,  Lid.  I 

Shnwell.  B..  4  Bona.  Ltd.  | 

Suter,  G.  R. 

Shafting.  I 

Jardine,  J.,  Ltd. 

Slate. 

Jones,  Inigo. 

Soldering  Material. 

BiMaialB.  Lid. 
PiDzite  Limited. 

Stamplagi.  ' 

Harris,  A.  E.,  4  Co.,  Ltd. 
Sankey,  J..  4  Sons,  Ltd. 
Turner  Bros. 
Wright  4  Son. 

Stokers, 

BennlB,  B.,  4  Oo.,  Ltd. 

Storage  Tanks. 

WtaeBf  oe  Foundry  4  Engineering  Co., 
Ltd. 

Switch  Ceils. 

I    Orod  Granite,  Brick  and  Ooncrele  Oo. 

I  Switchboards 

Berry'B  Bleolric,  Ltd. 
Bertram  Thomas. 
'    British  Thomson-fou'icn  On..  Lid. 
Edison  Swan  Electric  Co.,  Ltd. 
Elco  Wleolric  MIg.  Co.,  Ltd. 
Ferguson.  Pallin  4  Oo. 
General  Eleotrla  Oo.,  Ltd. 
Igranio  Electric  Co..  Ltd. 
Johnson  &  Phillips,  Ltd. 
Lowke,  J.  T.,  4  Sons. 
Moy,  H.  P.,  Ltd, 
Reyrolle,  A..  *  On.,  Ltd, 
Robinson  &  Hands. 
Rndkln,  J.  B. 
Verltya  Ltd. 

V7niflall  Eleotrioal  Co.,  Ltd. 
Whipp  i  Bourne,  Ltd. 

Switohei. 

Berry's  Bleotrlo,  Lid, 

Bertram  Thomas. 

British  Tbomson-Honelon  Co.,  Ltd. 

Oantie  Switch  Co.,  Ltd. 

Dorman  4  Smith,  Ltd. 

Edison  Swan  Bleolric  Co.,  Lid, 

General  Electric  Co.,  Ltd. 

Johnson  &  Phillips,  Ltd. 

Lee,  A.,  4  Co.,  Ltd, 

McGeoch,  W.,  4  Co.,  Lid. 

Midland  Electric  M(g.  Co.,  Lid, 

Moy,  B.  F,,  Ltd. 

Osborn,  E.G.  4  Co.,  Ltd. 

BeyroUe,  A.,  4  Oo.,  Ltd. 

Bperryn  4  Co.,  Ltd. 

VerilyB  Ltd. 

WilliamB,  Fell  4  Barlni, 

Tank  and  Girder  Work. 

Braby,  Fred,  4  Oo. 

Tapes. 

Abbott,  Anderson  4  Abbott 
British  Central  Electrical  Co.,  Ltd. 
Harwell,  Ltd. 
L.F.B.  Eleotrloal  Oo. 
MaoLennan,  John,  4  Oo. 


Telegraph  Condensers. 

Tb*  Telegraph  Condenser  Oo.,  Ltd. 

Telephones. 

Briiiab  L.M.  Ericsson  Mfg.  Oo.,  Ltd. 

General  Electrical  Co.,  Ltd. 

Gelt  4  Co.,  Ltd. 

Graham,  Alfred,  4  Oo, 

Relay  Automaiio  Telephone  Oo.,  Ltd, 

Sterling  Telephone  4  Bleotrlo  Oo.,Ld. 

Western  Bleotrlo  Co.,  Ltd. 


Time  Switches, 

Oeipel,  Wm.,  4  Oo, 

Gent  4  Co.,  Ltd. 

Venner  Time  Switohea,  Lid, 

Tools,  fts, 

Taylor  4  Ohallen. 
Wolf,  B.,  4  Oo„  Ltd. 
Wright  4  Son. 

Tools,  Boiler  Scaling. 

Qilman,  Frank. 
Wright  4  Son. 

Tramway  Supplies, 

BrlliBh  Thomaon-Bonston  Co.,  Ltd, 
Edison  Swan  Electric  Co.,  Ltd. 
General  Electric  Co.,  Ltd. 
MoGeoob,  W.,  4  09.,  Ltd. 

Transformers. 

Allied  National  Oorporallon,  Ltd. 
British  Electric  Transformer  Oo.,Ltd. 
Briiiab  Thomson-Hoaalon  Oo.,  Lid, 
Ferranll,  Ltd, 

Foster  Engineering  Oo.,  Ltd, 
General  Electric  Co.,  Ltd. 
Johnson  4  Phillips,  Ltd. 

Tabular  Sleeving. 

I    L.F.B.  Bleolrical  Oo. 
I    MoLellan,  John,  4  Oo. 

Turbines. 

Bnglish  Electric  Co.,  Ltd. 
I    Eraser  4  Chalmers  Eng.  Works. 
FaraonB,  0.  A.,  4  Co.,  Ltd. 

Turbines  (Steam). 

I    Atlas  Oo.,  Ltd.,  Oopenhagen. 

British  Thomson-Hoaston  Oo.,  Ltd. 

rinrnv.  P.  W. 

Howden,  J.,  4  Co., 

Turbines  (Water). 

Armstrong,     BIr  W.    O.,    Whilworlh 

and  Co.,  Lid. 
Boving  4  Co.,  Ltd. 
Hay,  Maryon  4  Co.,  Ltd 

I  Vacuum  Cleaners. 

Danoan  Watson  4  Co. 
Edison  Swan  Electric  Oo..  Ltd. 
Gillespie  4  Beales. 
Simplex  Oondoils,  Ltd. 
Turner  Aspirators,  The.  Ltd. 

Vacuum  Pumps. 

Consolidated  Pneamatio  Tool  Co., Ltd . 

Varnishes,  &c, 

Damard  Lacquer  Co.,  Ltd. 
Ingham,  Clark  4  Co.,  Ltd. 
Sterling  Varnish  Oo. 

Ventilation. 

Edison  Swan  Electric  Co.,  Ltd. 
General  Electric  Oo,,  Ltd, 
Veritys  Ltd, 

Water  Recorders. 

"  Lea  "  Recorder  Co.,  Ltd. 
Genl  4  Co.,  Ltd. 

Waterpower  Engineers. 

Bay,  Maryon  4  Co.,  Ltd. 

Welding. 

BrlliBh  Oxygen  Co.,  Ltd. 
Jankin,  R.,  4  Oo..  Ltd, 

Wire  (Covered). 

A.O.E.O.  (Ateliers  de  Oonstractions 

Eleotriques  de  Charleroi). 
Anglo-Swiss  Cable  Co. 
I    British  Insulated  4  Helsby,  Ltd. 
Callender's  Cable  4  ConstractionOo. 
Concordia  Electric  Wire  Co..  Lid. 
j    Connolly's  (Blackley),  Ltd. 
Edison  Swan  Electric  Co,.  Ltd. 
Engineering  Supplies,  r,td. 
General  Electric  Co.,  Ltd. 
Glover,  W.  T.,  4  Co.,  Ltd. 
Henley's,  W.  T.,  Teleg.  Wka.  Oo.,  Ltd, 
Booper'B  Telegraph  4 1.R.  Works,  Ld. 
India-Rubber,  G.-P.  4  T,W.  Co.,  Ltd. 
Johnson  4  Phillips,  Ltd. 

Liverpool  Electric  Cable  Co.,  Ltd. 
1    London  Electric  Wire  Co.,  Lid, 
I    L.P.S.  Electrical  Oo. 
1    MaointoBh  Cable  Co.,  Ltd, 

Marshall  4  Plumtree,  Ltd. 

MoGeoch,  W.,  4  Co.,  Ltd. 

Northern  Cable  and  Wire  Works. 

Baxonitt  Electrical  Wire  COy  Ltd. 

Smith,  H.  W.,  4  Oo.  (IMO),  I,td. 

St.  Helens  Cable  4  Rubber  Co.,  Ltd. 

Southern  Electric  Co. 

Union  Cable  Co.,  Ltd. 

Ward  4  Goldstone. 

Watshams,  Ltd. 

Weetern  Electric  Co.,  Ltd. 

Wire  (Uncovered), 

Bolton,  T.,  4  Sons,  Ltd. 
I    Clifford,  Charles,  4  Bon,  Lid, 
Smith,  P.,  4  Oo.,  Ltd. 

!  Wireless. 

Marconi  Wireless  Telegraph  Oo, ,  Ltd. 


Woodwool. 

Morton,  E.,  4  Oo. 

X-Ray  Apparatus,  4c. 

Medical  Supply  Association,  Ltd. 


MISCELLANEOUS    ANNOUNCEMENTS, 

Relating  to  SituaUons,  Articles  for  Sale  and  Wanted,  &c.,  appear  on  Sup.  21,  &c. 
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Telephones 

&  Exchange  Equipment. 

For  FACTORIES,  MINES,  RAIL- 
WAYS,  OFFICES,   SHIPS,  &c. 

Efficiency  under  all  conditions  is  essential 
in  a  Telephone  System.  Instal  Ericsson 
material  and  ensure  maximum  reliability. 

Illustrated  Lists 
on    application. 

-Ms 


BRITISH  L.M.  ERICSSON 

MFG.  CO.,  LTD., 
60, Lincoln's  Inn  Fields,W.C.2. 
WORKS   ■  -  -   BEESTON.  NOTTS. 


'Ve 


lejjhcne 


o 


HAVE    YOU 


thp: 
Contractors'    Friend 


Our 


Monthly  Nett  Price  List 


INV.\LrABLE    FOR 

Estimating  or  Ordering  from. 


>  ♦  < 


YOUR  TRADE  CARD  TO  OUR 
MAILING  DEPT.  WILL  BRISG 
IT  REGULARLY.  AND  OTHER 
USEFUL     LEAFLETS.     


SIMPSON,  BAKER  &  CO., 

WHOLESALE    ELECTRICAL    SUPPLIERS, 

CARDIFF :      4,  St.  Augustine's  Place, 

BRISTOL. 


12,  Westgate  St 

•Phoae:  3403. 


Phone 
1083 


A.C.RECTIFIER5 
WIRELESS 
APPART^tUSV 


ZENITH     RESISTANCES 


LABORATORY 
NA'ELDINCj 
VmNEMA  TYPE5 


"ZENITE"  VITREOUS  ENAMELLED  EMBEDDED 

RESISTANCE  UNITS. 


We  are  now  manufacturing  and  can  supply 
the  above  Resistance  Units  in  a  variety  of 
sizes  up  to  30,000  ohms,  and  for  currents  up  to 
15  amps. 

The  units  consist  of  high  grade,  low  tempera- 
ture, co-efficient  alloy  wound  on  porcelain 
tubes,  and  finally  embedded  by  our  special 
process. 

Unaffected  by  external  conditions,  inexpensive, 
and  extremely  suitable  for  all  kinds  of 
Starters,  Regulators,  Ship  Work  and  Factory 
Installations. 

Descri/tlive  Leaflet,  with  prices,  post  free, 

SEND    US     YOUf    ENQUIRIES, 

Contractors  to  H.M.  Adrnir-ilty.  Wnp  Ottice,  Post  Ottice.  L.C.C..  ic. 


.o'cfSilTtL,      THE  ZENITH  MANUFACTURING  CO. 

LONDON  ZENITH  WORKS  VILLIERS  RD.   WILLESDEN  GN  .  LONDON.  N.W-2. 


TELEPHONE 
Ills 

WILLESDEM 
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MiCAN 


MlCAIMlfE 


REGISTERED  ^^  ^^  |^%  K     '^ 

&  INSULATORS 

REWORKS.         ^MW 


C2LrE 


MICA; 


ITE  &.  I 

EMPIRE  WORKS. 
WALTHAMSTOW.       LONDON.  E.  17. 


Raw  Mica,  In  original  cases  as  imported.  IVIIca  Splittings,  Mica  Washers,  Mica  Segments  cut 
and  gauged.  Canadian  Amber  Mica  for  Tramway  Motors.  Clear  Mica  for  Magneto  Condensers, 
Stoves.    Ground  Mica,  etc. 


MICANITE: 


The  standard  built-up  MICA  insulation.     Moulding  Micanite,  Commutator  Micanit*?, 

Flexible  Micanite,  Micanite  Paper,  Micanite  Cloth,  Micanite  Sill<,  Micanite  Tape,  Heat-Resisting 
Mioanit=  PI  ite,  Micafolium,  Micanite  Tubes  and  Micanite  Commutator  Rings,  in  all  shapes 
and  sizes. 

1  ■      A  Manufactured  Product  of  Paper  and  Synthetic  Resin.    The  Ideal  High-Tension  Insulation 
for    oil-immersion.      Transformer    Cylinders,    Sheets,    Tubes.     Bobbins.       Condenser  type 


insulators,  Terminals,  &c.,  for  High-Tension  operation. 

EMPIRE  OILED  INSULATING  MATERIALS  (Yeiiow  or  Black) :- High 


gh  Grade    oiled     insulating 


Cloth,  Paper,  Linen,  Canvas,  Silk,  and  Tapes  (straight  cut  or  bias). 


LEATHEROID,     PRE88PAHN,    VULCANISED     HARD 

FIBRE  SHEETS,  RED  ROPE  PAPER,  SHELLAC 

VARNISH,  ADHESIVE  RUBBER  TAPE. 


Telegrams:— "MYTI LITE,  PHONE,  LONDON.' 


TELEPHONES:— WALTHAMSTOW  738.  739  and  942. 


PERMANENT  MAGNETS 
OF  THE  HIGHEST  GRADE  FOR 
ALL     INDUSTRIAL     PURPOSES 

PRODUCED     BY 

ALFRED  GRAHAM  &  COMPANY, 

ST.     ANDREWS     WORKS. 
CROFTON      PARK     .     .  LONDON.     S.E.    4. 


•\^^.—  -^     BLOCKS.     CLEATS. 

BOARDS  FOR  SWITCHES 
HI  Stock  and  made  to  any  Design. 
AC  JUMULATOR  CASES  and 
E.'vT  TERY  BOXES  Made  lo  Order. 


1  iTk-c  l,i 


J,  F.  &  G.  HARRIS.  Ltd 

1IRIBCM  MtRCHAMS    AIVD    IWOULDIIVG    MAIVUFACI URERS, 

SAWISi;,  I'l.A.SlNi;.  .MO(    1,1)1. Sli.vGKNKl'.AIjWrioUWdUKlNt;  MIl-LS- 
SB  a,   WILSON  ST..  FIMSBURY,  LONDON,  E.C.2. 

Telephone  No      116-  J^-ii'loii  W„ll  r.-li-grdmh       '  l-.indtrorB,  Klnwiunrc.  I  ondon    ' 


ABSOLUTE  SAFETY 


aUARANTEED    BY 


"LARRAD 
LOCK- 


»» 


PATENT 
NUT. 


THE     MOST    EFFICIENT    AND    RELIABLE     SELF- 
LOCKING   NUT    ON    THE    MARKET. 

USED  BY  ALL  LEADING  ENGINEERS. 


HOBDELL,    WAY    &    CO.,    LTD., 

124/7.    MINORIES.     I.ONDON.     E.l. 

Teleirams:  "Hobnails,  London."  Telephone:  Avenu*  3810. 


•PHONE  ;-EDGWflRF    4. 


TELEGRAMS  — "  WRIGHT.    EDGWakc. 


YOUR    ENQUIRIES    SOLICITEO    FOR 


STAMPINGS— PRESS  TOOLS 
COMPONENTS. 


WRIGHT  ft  SON, 


QOVERNMENT  STAMPERS 
AND  ENQINEERS 


(Dept.  E.R.),  EDGWARE.  MIDDLESEX, 


l^ 
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